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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Giao vién Toan cap 2 -3 "Hoa Thuin - Tam Ky - Quang Nam"

(QUANG NAM, THANG 03-201 8)

LOTNOI DAU

So’ lwoc ban than, toi 1a H6 Khic Vii, Sinh nam 1994, gido vién sw pham Toan
cap 2-3 tot nghiép dai hoc Quang Nam

V&i mong mudn tim toi, swru tim va tip hop tit ca cac dé Toan 16p 9
cua ky thi Hoc sinh giéi cac cip dé cac anh chi em déng nghiép, cac biac phu
huynh va cac em hoc sinh c6 tai liéu dé tham Khao, 6n tip va luyén thi

Vé&ily do d6, toi da swu tim dworc 500 dé thi HSG toan 9 trén mang dé
cho vao file PDF nay, file nay mang gia tri vo gia, véi muc dich téi tan tay
ngwdi hoc ma khong ton mot dong phi nao. Ly do toi chon file PDF chw
khong phai file word chi don gian 1a dé khéi 16i font chir va néu anh chi em
nao c6 thé chinh sira font chivr dworc thi toi san sang chia sé file word vé tw

To6i mong rang, véi tap tai liéu d6 so nay, hy vong sé giup cac anh chi
em dong nghiép on tap dwoc tét hon va ciing nhw cac em hoc sinh 16p 9 sé
luyén nhuan nhuyén hon trwdc khi budrc vao ky thi

Cudi 1ori, khéng c6 gi hon tdi xin giri 1¢i chiic bang 1 cau tho tAm dac ma thay
toi da dé lai cho toi
"Thao trworng dé mé héi, chién trwong bot dé mdu

Co’ lau trdn gid nhdn thdt bai, Bach Pang tranh ddu thang déi vang”

Thay gido : H6 Khic Vil — Gido vién cép II-111
Phuong Hoa Thuan — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'O'NG PE PI”
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
pé 01

Cau 1: ( 5,0 diém)
a) Cho A=42012-/2011; B=y2013-+/2012 . So sanh A va B?

b) Tinh gi4 tri biéu thic: C =315¢3+ 26 — 1543 - 26.

. s 32X +3y? +47°

c) Cho 2x* =3y*=4z°. Chung minh rang: ‘/ =

) Y : R I T

Cau 2: ( 3,0 diém) Giai phuong trinh : 1 - ! = %

(x2 + 2x+2)2 (x2 + 2x+3)2
8(2x+y) —10(4x’ —y*)-3(2x-y) =0
Céu 3: ( 4,0 diém) Giai hé phuong trinh :

2X+Yy— =2

2X—Y

Cau 4: ( 3,0 diém) Cho tam gidc ABC. Goi Q la diém trén canh BC ( Q khéc B; C).
Trén AQ lay diém P( P khac A; Q). Hai duong thang qua P song song véi AC, AB lan
luot cat AB; AC tai M, N.

a) Chang minh rang : AM AN PQ _

AB | AC AQ
b) Xéc dinh vi tri diém Q d§ AM AN-PQ _ 1
AB-AC-AQ 27
Cau 5: (3,0 diém) Cho nira dudng tron tam O, dudng kinh AB. Diém C thudc ban
kinh OA. Puong vudng goc véi AB tai C cit nira dudng tron (O) tai D. Puong tron
tam | tiép xuc véi nira dudng tron (O) va tiép xtc véi cac doan thang CA, CD. Goi E
la tiép diém cua AC voi duong tron (1) . Chang minh : BD = BE.
Cau 6: (2,0 diém) Tim gi4 tri nho nhét cia P = 1 — xy, trong d6 x, y 1a cac sb thuc
thoa man diéu kién @ x®= + YOt = 210001000
pé 02

Bai 1:

.2 , 2m++/16m +6 x/ 2 3
1) Cho biéu th P= -2
) Cho biéu thirc - ,__3 — 1 —~

a) Rut gon P.

b) Tim gi4 tri tu nhién cua m dé P 13 s6 ty nhién.

2) Cho biéu thtrcc P = (a + b)(b + ¢)(c + a) — abc véi a, b, ¢ 1a cac s6 nguyén. Ching
minh rang néu a + b + ¢ chia hét cho 4 thi P chia hét cho 4.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 2:

a) Chting minh rang: véi moi sb thuc x, y duong, ta ludn co 1,1,.4
X Yy X+y

b) Cho phuong trinh 2x? +3mx—+/2 =0 (m 13 tham s6) ¢ hai nghiém x;, .

. ) 2 2\?
Tim gié tri nho nhat cta bicu thie M =(x —x, )’ +(1+ al —H—ij
X X

Bai 3: Cho x, y, z 12 ba s6 dwong. Ching minh

3 1 1 1 11 1 1
rang —; +— + S| =+ =+ =
X2+yz yP+zx P4+xy 2\ xy yz X

Bai 4:
1) Cho tam giac déu ABC ndi tiép duong tron tdm O ban kinh R. M 12 mot diém di
dong trén cung nho BC cua duong tron do.
a) Ching minh MB + MC = MA
b) Goi H, I, K lan luot 1a chan duong vuong goc ha tu M xuéng AB, BC, CA. Goi S,
S’ 1an luot 1a dién tich cta tam giac ABC, MBC. Chiing minh rang: Khi M di dong ta
23(S +25")

3R
2) Cho tam gidc ABC cé ba gdc nhon. AD, BE, CF |a cac dwdng cao. LAy M trén doan

ludn 6 dang thirc MH +MI + MK =

FD, Iy N trén tia DE sao cho MAN = BAC. Chirng minh MA la tia phan gidc cta géc
NMF
Dé 03

UBND TINH BAC NINH PE THI CHON HOQC SINH G101 CAP TINH
SO GIAO DUC VA PAO TAO NAM HOC 2012 — 2013
MON THI: TOAN-LOP 9-THCS
Thoi gian lam bai: 150 phat (khéng ké thoi gian giao de)
Ngay thi 29 thang 3 nam 2013

DE CHINH THU'C

a’-yJa 3a- 2\/_ a—4
a+\/5+1 Ja \/_ 2

Cau 1. (4,0 diém) Cho biéu thirc: P =

1. R0t gon biéu thic P.
2. Tim gié tri nho nhat caa biéu thic P.
Cau 2. (4,0 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
1. Trong mit phang toa do (Oxy), cho parabol (P) c6 phuong trinh y = x* va duong

thang d c6 phuong trinh y = kx+1 (k 1a tham sb). Tim k dé duong thang d cat parabol
(P) tai hai diém phan biét M, N sao cho MN =2410.
(x+y)x+2z)=12
2. Giai hé phuong trinh: {(y +x)y+2)=15 (V&i X, Y, z 1a cac s6 thuc duong).
(z+x)Nz+y)=20

Cau 3. (3,0 diém)

1. Giai phuong trinh nghiém nguyén: x* —2y* —x?y* —4x* -7y* -5=0.

2. Chobasd a, b, cthéamin a+b+c=1; a2 +b>+c? =1; a’+b*+c’ =1

Chting minh rang: a™®+b%™® 4¢3 =1,

Cau 4. (6,0 diém) Cho duong tron (O; R), duong thang d khong di qua O cat dudng
tron tai hai diém A, B. Tir mot diém M tuy ¥ trén duong thang d va nam ngoai dudng
tron (O), v& hai tiép tuyén MN, MP caa duong tron (O) (N, P 1a hai tiép diém).

1. Dung diém M trén duong thang d sao cho tir giac MNOP Ia hinh vuéng.

2. Chiing minh rang tm cua dudng tron di qua ba diém M, N, P ludn thudc
duong thang c6 dinh khi M di dong trén duong thang d.
Cau 5. (3,0 diém)
1. Tim hai s6 nguyén duong a va b thoa man a* +b® =[a,b]+7(a,b)  (véi [a,b] =
BCNN(a,b), (a,b) = UCLN(a,b)).
2. Cho tam giac ABC thay doi c AB = 6, AC = 2BC. Tim gia tri I6n nhat cua dién tich
tam giac ABC.

------------------------ Hét----mmmmmmmmmmmmmeemeeeee
bé 04
SO GD&PT HAI DUONG KI THI CHON HOQC SINH GIOI TiNH
LOP 9 THCS NAM HOC 2012 — 2013
PE THI CHINH THU'C MON THI: TOAN ]
Thoi gian lam bai: 150 phut (khong ké thoi gian giao

deé)
Ngay thi: 27/03/2013
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuan — TP Tam Ky Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
(Dé thi gom c6 01 trang )

Cau 1 (2,0 diém):
a) Rut gon biéu thic: A=(\/x—-\/%—\/x+\/%)\/x+x/x2—50 véi x >+/50

b) Cho x ++/3 =2. Tinh gia tri ciia biéu thic: B = x° — 3x* — 3x® + 6x° — 20x + 2018
Cau 2 (2,0 diém):

a) Giai phuong trinh — % 43X _g

X2 —5x+6 X?—7x+6

\/§+\j§+4 Xy =

b) Gifii hO ph--ng trxnh sau: {x +y =10

Ciau 3 (2,0 diém):

a) Vai a, b 1a cac s6 nguyén. Chang minh rang néu 4a® + 3ab —11b® chia hét cho 5
thi a* —b* chia hét cho 5.

b) Cho phuong trinh ax?+bx+1=0 V&i a, b 1a cac s6 hitu ti. Tim a, b biét

:
e

Cau 4 (3,0 diém): Cho 3 diém A, B, C cd dinh nam trén mot duong thang d (B nam
gitta A va C). V& duong tron tdm O thay doi nhung luén di qua B va C (O khong nam
trén duong thang d). Ké AM va AN la cac tiép tuyen véi duong tron tam O tai M va N.
Goi I 1a trung diém cta BC, AO cat MN tai H va cat duong tron tai cac diem P va Q (P
nam gitra A va O), BC cit MN tai K.

a) Chtng minh 4 diém O, M, N, | cling nam trén mot duong tron.

b) Chirng minh diém K ¢6 dinh khi duong tron tim O thay d6i.

¢) Goi D 1a trung diém HQ, tir H ké duong thang vudng goc véi MD cat dudng
thang MP tai E. Chting minh P 14 trung diém ME.
Ciau 5 (1,0 diém):

1

Cho A, (2n+1)J2n-1
Chang minhrang: A, +A, +A, +..+A <1,

la nghiém cua phuong trinh.

voineN’.

Pé s6 05
Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ’
SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VAN HOA CAP TINH

KON TUM NAM HOQC 2016-2017
MON THI: TOAN; LOP: 9 PHO THONG
PE THI CHINH THUC Ngay thi: 16/3/2017
Dé thi ¢6 01 trang Thoi gian lam bai 150 phiit, khéng ké thoi gian giao dé
Bai 1:
2Jx +32 J2x -6

a) Chox>0va 9. Rut gon P=
) Chox=0va X9 Ritgon P= o X026 Vax+2dxraVa6

b) Tim tat ca cac gia tri m dé dudng thang y = x + 2m — 2 cat duong thang y = 2x +

m — 13 tai mot diém trén truc hoanh. Tinh khoang cach tir gbc toa do O dén duong
théng y =2x + m— 13 &rng v41 m vura tim dugc (don vi do trén cac truc toa do la
xentimet)
Bai 2:

a) Cho x >2;y>0 thoa min y>x—2 ++/x—2 =2y. Chirng minh rang x° <27

b) Cho tam giac ABC c6 AB = 3cm, BC = 4cm va CA = 5cm. Goi H, D, P 1an luot
1a chan dudng cao, phan giac, trung tuyén ké tir B xuéng canh AC. Tinh dién tich cta
cac tam giac CBD, BDP, HBD

Bai 3: Cho tam gidc ABC nhon ndi tiép duong tron tim O. Lay diém D trén cung BC
(khong chira diém A) cua duong tron d6. Goi H, K, I 1an luot 1 chan duong vudng goc
ha tir D xubng cac duong thang BC, AB, CA

a) Ching minh rang K, H, I thang hang

C AC AB
DI DK

b) Chirng minh rang
Bai 4:

e 1A . 2x°y+3x* =5
a) Giai h¢ phuong trinh y 3y
l+6xy =7y
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tam, tong hgp: H6 Khac Vii
b) Tim cac cédp so nguyén (x; y) thoa man xy® +2xy—243y+x=0

Hét
Pé 56 06
SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VAN HOA CAP TiNH
PONG THAP NAM HOQC 2016-2017
MON THI: TOAN; LOP: 9 PHO THONG
PE THI CHINH THUC Ngay thi: 19/3/2017
Pé thi c6 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

43242 +10
A+2)3+/2) +1

b) ChoB =n*+n®-n?—n. Chitng minh rang B chia hét cho 6 v&i moi s6 nguyén

Bai 1: a) Tinh gia tri cia A=

n

Bai 2: Cho biéu thirc P = xWx  x  5-2x
: \/;+1+«/§—1+ x—1

a) Tim diéq kién cua x dé P xac dinh va rat gon P
b) Timxde P=7
Bai 3:
a) Cho a, b, ¢ > 0. Chimg minh rang (a+b+c)(§ i i) 9

b) Chox,y,z>0théaminx+y+z=1. Tim GTLN ctia P=—~ + Y 4 %
Xx+1 y+1 z+1

Bai 4:
3 + > =06
a) Giai hé phuong trinh ﬁ*y Ji‘y
- =3
x+y x-y

b) Mot 6 to dy dinh di tir tinh A dén tinh B véi vén tdc trung binh 40km/h. Luc
dau 6 t6 di voi van téc do, khi con 60km nita thi méi duoc ntra quang duong AB,
nguoi 1ai xe ting thém van téc 10km/h trén quang duong con lai. Do d6 6 t6 dén tinh B
som hon du dinh 1 gi¢. Tinh quang duong AB
Bai 5: Cho tam gidc ABC nhon noi tiép duong tron tim O. Goi E, F lan luot 1 chan
duong cao ké tir C va B cua tam giac ABC. D 1a diém d6i xtmg ctia A qua O, M 1a
trung diém BC, H 1a tryc tim tam giac ABC

a) Chung minh rang M 1a trung diém HD
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
b) Goi L 1a giao diém thi hai ciia CE v6i duong tron tim O. Chirng minh rang
H, L d6i xting nhau qua AB
Bai 6: Cho hinh vuéng ABCD canh bang 4. Trén hai canh AB va AD lan luot 14y hai
diém E, F sao cho EC 1a phan gi4c ctua goc BEF. Trén tia AB iy K sao cho BK = DF
a) Ching minh rang CK = CF
b) Ching minh rang EF = EK va EF luén tiép xtc v6i mot dudng tron ¢d dinh
c¢) Tim vi tri ctia E, F sao cho dién tich tam giac CEF l6n nhét

Hét
Cdn bé coi thi khéng gidi thich gi thém.
o o ~ Deso07 o -
SO'GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI VAN HOA CAP TiNH
NGHE AN NAM HOC 2016-2017

MON THI: TOAN; LOP: 9 PHO THONG
DE THI CHINH THU'C Ngay thi: 15/3/2017

Dé thi co 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Cau 1: (4,0 diém)

a. Tim cac hé sd b, ¢ ciia da thitc P(X) = x* +bx + ¢ biét P(x) co gia tri nho nhat bang -1 khi
X=2.

- X2+ xy? —xy—y*=0
b. Giai hé phuong trinh:
2Jy -2 +1) -3Ix(y+) -y =0

Cau 2: (4,0 diém)

a. Giai phuwong trinh X +2 = 3y1-x? + 1+ x

b. Cho céc s6 duong a, b, ¢ thoa mén ab+bc+ca=1. Tim gié tri 16n nhat cta biéu

, 2a b
thuc P = + + .
Jl+a? J1+4b?  J1+¢c?
Cau 3: (3,0 diém).
Cho tam gidc ABC ¢6 BAC =135, BC=5 cm va dudng cao AH=1 cm. Tinh d¢ dai cac canh
AB va AC.

Cau 4: (5,0 diém).

Cho tam gidc ABC nhon ndi tiép dudng tron tim O, D 1a diém trén cung DC khong chira A.
Dung hinh binh hanh ADCE. Goi H,K lan luot 13 tryc tdm cua cac tam giac ABC, ACE; P,Q lan luot
1a hinh chiéu vudng goc ctia K trén duong thang BC, AB va I 1a giao diém ctia EK véi AC.

a) Ching minh rang 3 diém P, I, Q thang hang.

b) Chirng minh ring dudng thang PQ di qua trung diém HK.

Cau 5: (4,0 diém).

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

a. Tim tat ca cac s6 nguyén td khac nhau m,n,p,q thoa méan 1 +— 1 +— 1 + 1 + !

m n p g mnpg
b. Trén mdt hang c6 ghi 2 s 1vas. Ta ghi céc $6 tiép theo 1én béng theo nguyén tac. Néu c6 2
$6 x, y phan biét trén bang thi ghi thém sbz= Xy + X+ Y. Ching minh rfmg cac sd duoc ghi trén bang
(trir s 1 ra) c6 dang 3k+2 (v6i k 1 s6 tw nhién).

=1

Hét

Cdn bé coi thi khéng gidi thich gi thém.

Pé s6 08
S&' GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
THAI BINH NAM HOC 2016-2017

MON THI: TOAN; LOP: 9 PHO THONG
PE THI CHINH THU'C Ngay thi: 16/12/2016
Dé thicé 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

4_ 3 2_ _
CAu L.(3.0 didm) Cho 2x =B + V343 - 31 1inp P:\/X X"+ 4x" —1ox-11

J2+1° 2x* —6X+2

Cau 2.(3,0 diém) Cho hai ham s6: y = (m® + 2)x—m® —=3m+1 va y=x-2m+1 c¢6 d6 thi 1an luot 1a
d,, d,.Goi A(X,,Y,) la giao diém cua d,, d,.

a) Tim toa d6 diém A

X2 +3X, +3
YO 3y, +

b) Tim m nguyén dé biéu thirc T = nhén gia tri nguyén

Cau 3.(4,0 diém)
1) Giai phuong trinh: 2x* —11x+21=3%/4x—4
2,,2 2

2) Giai hé phuong trinh sau: {22( Z * Z( y- XBZ/ —x-1=0

Xy —=Xy+6x°—x-1=0
Cau 4. (2,0 diém)
Cho tam giac MNP can tai P . Goi H 1a trung diém ctia MN, K 1a hinh chiéu vuéng goc cua H trén
PM. Dyng dudng thang qua P vudng goc véi NK va cit HK tai I. Ching minh rang I 13 trung diém
cua HK.
Cau 5.(4,0 diém) Cho tam giac ABC vuodng cén tai A. Trén tia d6i tia AC iy diém M sao cho
0<AM<AC. Goi O la tam duong tron ngoai tiép tam giac BCM, K 1a hinh chiéu vudng goc ctia M
trén BC, MK cét AB tai H. Goi E,F 1an luot 1a trung diém cua CH va BM
a) Chimg minh rang tir giac AFKE 14 hinh vuong

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Chimg minh rang AK,EF,0H dong quy

CAau 6.(2,0 diém) Tim sb nghiém nguyén duong (x;y) cia phuong trinh x? — y? =100.110*" véin 1a

s6 nguyén duong cho trude. Chirng minh rang sb nghiém nay khong thé 1a sé chinh phuong

CAu 7.(2,0 diém)Cho cac s thuc duong a,b,c thoa méin ab+bc+ca=abe. Tim gia tri nho nhit cua biéu

) a*+b’ b* +c* c'+a’
thic P = TN ot 3
ab(a®+b”) bc(b®+c”) ac(a’+b”)
Hét
Cdn bé coi thi khéng gidi thich gl thém.
Ho vatén thi SInh: ....cccevvvviiiiiiiii e, SO bao danh:.........vveveenn
Pé 56 09
SO’ GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
QUANG NGAI NAM HOC 2016-2017
MON THI: TOAN; LOP: 9 PHO THONG
DE THI CHINH THU'C Ngay thi: 26/02/2017
Dé thicé 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Bai 1: a) Ching minh rang v&i moi n nguyén thin® +1999n+ 2017 khong phai 1a s6 chinh phuong
b) Gii phuong trinh nghiém nguyén x* +5y* +2xy +4y =12
c) Cudi hoc ky, mgt hoc sinh c6 11 bai kiém tra dat cac diém 8,9, 10. Biét téng diém cac bai
kiém tra 1a 100. H6i hoc sinh d6 c6 bao nhiéu bai kiém tra dat diém 8, di€ém 9, diém 10

Bai 2:
a) Giai phuong trinh ¥/x+5-3x-2=1

X*+y>=8
b) Giai h¢ phuong trinh Y
X+Y+2xy =2
Bai 3:
/ _ 2
a)Cho_?Sﬁxs%;x;éOVé J5+3x —+/5—-3x =a. Tinh P:J10+2 25-9x
X
b) Chox,y,z>0vax+y+z=12. Tim GTNN
cﬁaM:2x+y+z—15+x+2y+z—15+x+y+22—15
X y z
Bai 4:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

1) Cho tam giac ABC vudng tai A c6 AB =9cm, AC =12 cm. Goi I 1a tdm dudng tron ndi
tiép tam giac va G 1a trong tim tim tam gidc ABC. Tinh d6 dai doan thang IG.

2) Cho hinh vuong ABCD c6 d6 dai canh a. Goi M, N, P 1a 3 diém lan luot léy trén canh BC,
CD va DA sao cho tam giac MNP déu.

a) Chimg minh rang CN? — AP? = 2DP.BM

b) Xac dinh vi tri cia M, N, P dé tam gidc MNP c6 dién tich bé nhat .
Bai 5:

a) Cho tam giac ABC noi tiép duong tron tim O c6 ban kinh R, biét AB=c, AC=b, BC =ava
thoa man hé thirc R(b+c¢) = avJbc . Hoi tam gidc ABC la tam giac gi ?
b) Trén mit phing cho 6 diém bat ky sao cho khoang cach giita 2 diém tiy y ludn 16n hon 1.
Chung minh rang khong thé phu ca 6 diém nay bang mot hinh tron c¢6 ban kinh bang 1.

Hét

Cdn bé coi thi khéng gidi thich gl thém.
Ho vatén thi Sinh: ...........ooovviiiiiiiicceec e Sdbaodanh:........covvenenn

Péso 10

SO’ GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
NAM DPINH NAM HOC 2014-2015
MON THI: TOAN; LOP: 9 PHO THONG

DE THI CHINH THU'C Ngay thi: 26/03/2015
Dé thi c6 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Bai 1

2) Tinh g trj biéu thie A= © -+ L ~ VOi x:“*ﬁ; y:l_‘/g

(x=1)° (y-21 2 2
b) Cho Xx; y; z théa man x+y+z=0 va xyz #0. Chtirng minh 22; =0
X“+y -z

Bai 2

a) Giai phuong trinh: X+1++/7—-x=3-X

X3 +y® —4x* +3y* +8x+4y-16=0

N e

b) Giai h¢ phuong trinh . {
Bai 3

a) Tim cac s ty nhién n sao cho 3n®+2n?+17n+6 chia hét cho n®+4
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Tim cac sé nguyén x;y thoa man X2 +5y? +4xy +6x+12y+8=0

Bai 4

Cho 2 dudng tron (O; r) va (O'; 1) v6i r>r' cat nhau tai A; B.Tiép tuyén tai A cta (O) cit (O')
tai E.Tiép tuyén tai A ctia (0") cit (O) tai C. N la trung diém ctua CE. M 1a giao ciia AB vé6i CE.
Trudng hop B nam giita A va M

a) Chimg minh AB? = BE.BC va BC.ME=BE.MC

b) Chung minh CAN = EAM

Bai 5 Cho tir giac ABCD néi tiép (O;R) va (O';r').Chimg minh R > R'V2

Bai 6 Cho x,y,z thdoa man x+y+z=0; x+1>0;y+1>0 va z+4>0. Tim GTLN
Xy —1 z

cua A= +
(x+D(y+) z+4

Hét

Cdn bé coi thi khéng gidi thich gl thém.
Ho vatén thi SInh: ...ooocvvvvviiiiiiiiie e, S bao danh:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vii
be so 11

SO'GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
NAM BINH NAM HOQC 2011-2012
MON THI: TOAN; LOP: 9 PHO THONG
BE THI CHINH THU'C Ngay thi: 26/03/2011
Dé thi c6 01 trang Thoi gian lam bai 150 phat, khéng ké thoi gian giao dé
Caul:

1) Cho céc sb thuc a, b, ¢ khac nhau tng d61 mot vao thoa man diéu kién: a>—b=b?-c=c’-a.
Chting minh rang: (a+b+1)(b+c+1)(c+a+1)=-1
2) Cho ba s6 thyc duong a, b, ¢ thoa mén: ab+be+ca=1

, oy (b+c)va®+1
Ching minh rang:
Vb? +14/c? +1
Cau 2:

2 2 .
1) Giai h¢ phuong trinh Y2 =3x+4x’ +8y =5
X(x=3)+y(y+8)=13

2) Giai phuong trinh: /X—1++/3—Xx =3x*—4x—2

Cau 3:
Tim tat ca cac bo ba s6 nguyén khong 4m (x;y;z) théa méan dang thirc: 2012* +2013Y =2014°

Céau 4:

Cho dudng tron (0), AB 1a dudng kinh cuia (O). Piém Q thudc doan thang OB (Q khac O; Q
khac B). Puong thang di qua Q, vudng goc voi AB cit duong tron (O) tai hai diém C va D khac nhau
(diém D nam trong nira mit phang bd PS chia B). Goi G 1a giao diém cua cac dudong thang CD va
AP. Goi E 1a giao diém cua cac duong thang CD va PS. Goi K 1a trung diém cta doan thang AQ.

1) Chirng minh rang tam giac PDE dong dang véi tam giac PSD
2) Chiing minh rang EP=EQ=EG
3) Chirmg minh dudng thang KG vudng goc véi duong thang CD

Cau 5:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho ba sb thyc duong a, b, ¢ thoa man diéu kién: a® +b?+c? =3

. 1 1 1
Chung minh rang: + + >1

J1+8a®  1+8b° /1+8c3

Hét

Cdn bé coi thi khéng gidi thich gl thém.
Ho vatén thi SInh: ...occcvvvvviiiiiiiii e, Sdbaodanh:.......oovvenn

DPé 50 12
S&'GIAO DUC VA DAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
HA TINH NAM HOC 2011-2012
MON THI: TOAN; LOP: 9 PHO THONG
DE THI CHINH THU'C Ngay thi: 26/03/2012
Dé thi cd 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Bai 1
a) Rat gon bidu thirc /5 —\/3—sz9—12\/§

b) Tim céc s6 nguyén a,b sao cho 3 2 =7-20\3

a+bJ3 a-b3

Bai 2
a) Giai phuong trinh X2 —x+12J1—x =36
(x+1(y+1) =10

b) Giai hé phuong trinh {(\/;4' \/y)(\/ﬁ -1)=3

Bai 3

Cho ba s6 m, n, pthéa man: m*+n’ = — +

Tinh Q=m?+m® + p*
Bai 4

Cho tam giac ABC c6 B nhon, trén cung nho AC ciia (ABC) liy D khac A. K va H 1a hinh chiéu
ctia D trén cac duong thang BC,AB. I 13 giao diém KH va AC.

a) Chung minh: DI vuéng goc voi1 AC va HK < AC

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) E 1a trung diém AB . (HDE) cit IK tai F . CM IF=FK

Bai 5 Cho hai s6 thuc x,y khac 0 sao cho (X + y +1)xy = x* + y2.

1
+ —

Tim max cua A= 3

N

>y

Hét

Cdn bé coi thi khéng gidi thich gl thém.
Ho vatén thisinh: ...........coooiiiiiiiiii e, S6 bao danh:........cceveeen..

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Pé s6 13
S& GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VAN HOA CAP TiNH
HA TINH NAM HQC 2013-2014
MON THI: TOAN; LOP: 9 PHO THONG
BE THI CHINH THU'C Ngay thi: 6/03/2014
Dé thi cé 01 trang Thoi gian lam bai 150 phat, khéng k€ thoi gian giao dé

Caul

a) Giai phuong trinh 242x-1=x*+1 .
3 +xy* =2

b) Giai hé phuong trinh { )3( " >2<y y
Yy + XYy =-2X

Cau 2

a) Choa,b,ceR thoa min a"2+b"2+c"2=a"3+b"3+c"3=1. Tinh P =a*"* +b*" +c** .

2 2.,2
NG y 4x°y
2t et

b) Cho x,y>0. Tim gié tri nho nhat cta biéu thiuc P = ——
y* xt (X +yY)

Céau 3

2 2 2

. X z . 3 s
Gia st phuong trinh — + Y +— =3 ¢6 3 nghiém khong dong thoi bang nhau

yZ IX Xy
(a;b;c); (p;q;r); [— b. —j Chimg minh (ap?;bg®;cr?) ciing la nghiém cua phuong trinh do.
pqr

Cau4

Tam giac ABC c6 AB=AC=a; ABC = ACB =« € (0°;90°) . Goi M Ia trung diém ctia BC. Géc
XMy quay quanh diém M sao cho Mx, My cit AB, AC tai D, E.

a) Tinh tich BD.CE theo a; \alpha.

b) Goi d.pe) =R . Chirng minh rang AB, AC 1a cac tiép tuyén cua (M;R).

¢) Tim vi tri cia D; E sao cho S, 16n nhat.

Céaub

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Ly 2014 diém phan biét trén dudng tron ban kinh R=1 sao cho khoang cach giita 2 diém bat ky

khac \/§ Chirng minh ¢6 thé chon ra 672 diém sao cho bét ctt bo ba diém nao cling 1a 3 dinh cia mét
tam giac c6 mot goc 16n hon 120°.

Hét

Cdn bé coi thi khéng gidi thich gi thém.

DPé sb 14
SO’ GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH

HUNG YEN NAM HOC 2015-2016
MON THI: TOAN; LOP: 9 PHO THONG
DE THI CHINH THU'C Ngay thi: 05/04/2016
Dé thicé 01 trang Thoi gian lam bai 150 phut, khéng k€ thoi gian giao dé

Caul (2 diém).

Cho X =1+ 32 + 34 . Tinh gia tri bidu thire: A=+/x® —3x2 —3x + 2016,

Cau 2 (5 diém).
a) Cho duong thang (d) c6 phuong trinh Yy =mX+1—m (m==0). Tim m dé khoang cach tir goc toa
d6 0 dén duong thang (d) 1a Idn nhat.

b) Tim cadcsé cé 2 chitsé ab (a+# b) saochosd n = ab— ba 1a mét s6 chinh phuong.

Cau 3 (2 diém).

1 \E+8

Gidi phwong trinh: x* +3x.33x+2 12+ —=

Jooooox

Cau 4 (3 diém).

2x° +y> =3xy—4x+3y+2=0

«[xz—y+3+ y—x+1=2
Cau 5 (6 diém).

Cho tam gidc déu ABC ndi tiép dudng tron tdm O, ban kinh R. Ly diém M b4t ky trén cung nho BC
(M khéng trung véi B, C). Pudng thang qua A va vudng géc véi CM tai H cattia BM tai K.

Giai hé phuong trinh:

a) Ching minh H 13 trung diém cda AK.
b) Chiéng minh diém K ludn nam trén mot dudng tron ¢6 dinh khi M thay d&i. Tinh ban kinh dwong
tron d6 khi R =34/3.
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
c) Goi D I3 giao diém cta AM véi BC. Tim vi tri diém M sao cho tich hai ban kinh dudng tron ngoai tiép

cla hai tam gidc MBD, MCD dat gia tri I&n nhat.

Cau 6 (2 diém).
Cho céc sé duwong @, b, C thda man a+b+ ¢ =3. Tim gid tri I&n nhat cta biéu thirc:
a’ b’ c’
= + +
3a—ab-ca+2bc 3b-bc-ab+2ca 3c-—ca-—bc+2ab

+3abc

Hét

Pé sb 15

SO GD&PT VINH PHUC KY THI CHON HSG LOP 9
—————— NAM HOC 2011-2012
PE CHINH THU'C PE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

Cau 1 (3,0 diém).
3

X
1-3x+3x*

1 2 2010 2011
A=f] — |[+f| — [+, +f| — |+ | —=
2012 2012 2012 2012
X — 2\/_ Jx +1 1+2x—2\/§
XA/ X —1 x&+x+«/_ x2 —Jx

Tim t4t ca cac gia tri cha X sao cho gid tri cia P 1a mét s6 nguyén.
Cau 2 (1,5 diém).

1. Cho f ( ) H3y tinh gia trj cba biéu thirc sau:

2.  Cho biéuthtc P =

Tim tat ca cac cap s6 nguyén duong (X; y) théa man (X+ y)3 = (X— y—6)2.
Cau 3 (1,5 diém).
Cho a, b, ¢, d la céc sé thuc thda man diéu kién:
abc+bcd +cda+dab=a+b+c+d +m
Ch&ng minh rang: (a"' +1)(b2 +1)(02 +1)(d2 +1) >2012.
Cau 4 (3,0 diém).
Cho ba dudng tron (O,), (O,) va (O) (ki hiéu (X ) chi dudng tron c6 tam la diém X). Gid st (O,), (O,)

tiép xtc ngoai véi nhau tai diém /va (O, ), (O, )Ian lugt tiép xtc trong véi (O) tai M,, M, . Tiép tuyén cla
1 2 1 2

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
duwong tron (01) tai diém / cit dwong tron (O) lan ot tai cac diém A, A'. Duong thang AM, cét lai

dudng tron (01) tai diém N,, duong thang AM, c3t lai dudng tron (02) tai diém N, .

1. Ching minh rang t& gidc M;N;N,M, néi ti€p va dudng thang OA vudng géc véi dudng thing
N,N,.
2. Ké duwong kinh PQ cua dudng tron (O) sao cho PQ vuéng géc véi Al (diém P n3m trén cung

AM, khéng chita diém M, ). Chirng minh rang néu PM,, QM, khéng song song thi cdc dudng thing
Al, PM, va QM, déng quy.
Cau 5 (1,0 diém)
T4t ca cac diém trén mat phang déu dwoc t6 mau, mdi diém dwoc td bdi mot trong 3 mau xanh, dd, tim.
Ching minh rang khi d6 ludn ton tai it nhat mot tam gidc can, ¢ 3 dinh thudc cac diém cla mét phang trén
ma 3 dinh cla tam gidc dé cung mau hodc d6i mét khac mau.
—Hét—
Cdn bé coi thi khéng gidi thich gi thém.

Pé s6 16
s& GD&DT VINH PHUC KY THI CHON HSG LOP 9
—————— NAM HQC 2012-2013
PE CHINH THU'C PE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

Cau 1:

a)TinhTéng: S=\/1+l2+ 1 \/1+12 ];+ +\/1_'_ 1 - 1 :
2 2° 3 20122 ' 2013

b, Cho céc s6 nguyén x,y thoa man: 4x+5y =7. Tim GTNN cia P = 5|X| —3|y|

Cau 2:

Tim céc sb hitu ti X,y thda man \/2\/5—3 = \/3X\/§ — \/y\ﬁ

Cau 3:

Cho céc s thuc duong a,b,c thoa man abc = % .Chting minh rang;

3+i+2—b+§>a+2b+3c+1+i+i
2b 3¢ a a 2b 3c

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cau 4:

Cho tam gidc ABC ( AC> AB )c6 cac duong cao AA', BB', CC' va tryc tdm H. Goi (O) 1a dudng tron
tam O, duong kinh BC. Tir A ké tiép tuyén AM, AN t6i (O).Goi M' 1a giao diém thir hai ciia AN va
(0). K la giao cua OH va B'C'.

CMR:

a, M d6i xtimg M' qua BC

b, Ba diém M,H,N thiang hang

KB’_(HB’)2
" KC' ‘HC’
Cau 5:

Cho bang vudng 3*3 (3 hang va 3 cot ). Nguoi ta dién tat ca cac sb tir 1 dén 9 vao céc 6 trong bang
(mdi sé dién 1 6) sao cho tong bon sb trén bang con co kich thudc 2*2 déu bang nhau va bang s6 T

nao d6. Tim GTLN ¢6 thé cta T

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.

Ho va t&n thi Sinh:e e ; S8 bdo danh......cene..

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguséi snaotiviNténgchop: HOo Khic Vi KY THI CHON HSG LGP 9
—————— NAM HOC 2013-2014
DE CHINH THU'C DE THI MON: TOAN
Thoi gian lam bai: 150 phut, khéng k€é thoi gian giao dé

1: Giai h¢ phuong trinh
X? +y° +3=4x
X2 +12x+y® =6x*+9

x*+3=4y
y' +3=4x

Giai phuong trinh \/X* —4x+3 = 4x—X°
Cau 3:

Tim tat ca cac s6 nguyén duong (x;y) théa man phuong trinh
O +1)(y? +1) +2(x— y)(L—xy) = 4xy +9
Cau 4:

a) Cho cac s6 thuc duong x,y,z thdéa man diéu kién: x+y+z=1
4

. X
Tim Min F =
Z(><"'+y2)(><+y)
2 2 2
b)Choabcs0.cMR &+ 2 ¢ 1, 1.1
b’c c’a a’h a b ¢
Cau 5:

Cho tam gidc ABC vudng can tai A, goi D 1a trung diém ctia canh BC. Ly diém M bat ki trén
AD (M khong trung véi A). Goi N,P theo thir tu 1a hinh chiéu ctia M trén AB,AC, H 14 hinh chiéu
ctia N trén duong thang PD

a) CMR AH L BH

b) Puong thing qua B song song véi AD cit duong trung truc ciia AB tai I. CMR H, |, N thang
hang
Cau 6:

C6 dién duoc hay khong 100 s6 gém 10 s -2, 10 s6 -1, 30 56 0, 40 s6 1 va 10 s6 2 vao bang
10*10 (mbi 6 dién mot s6 va goi s6 ¢ hang i tinh tir dudi 1én trén va cot j tinh tir trai sang phai 14 a;)
sao cho thoa mén 2 diéu kién

a) Tong cac sb trén mdi hang, mdi cot déu bang m

b) Tong céc sb a; trong bang thoa man (i-j) chia hét cho 2 bang 5m

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

HO VA T8N thi SINN et ; S8 bdo danh....ceene....

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

S& GD&DPT VINH PHUC KY THI CHON HSG LOP 9
—————— NAM HOC 2014-2015
DE CHINH THU'C DE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€é thoi gian giao dé

Péso 18

3x+J16_x—7_J§+1_J§+7]_(2_£J
x+20x -3  Jx+3 x-1)

Cau 1: (1,5 diém) Cho biéu thirc A =(

a) Rut gon biéu thirc A
b) Timx dé A=—6
A .2 A . mx—2y =2 \ 4
Céau 2: (1,5 diém): Cho hé phuong trinh (m la tham s0)
2X+my =5
a) Giai h¢ phuong trinh trén khi m =10
b) Tim m dé hé phuong trinh da cho c¢6 nghiém (x;y) thoa man hé thirc
—2015m* +14m—8056

X+y—2014 =
y m’ + 4

Cau 3 (3 diéem):

a) Cho 3 sd thyc duong a, b, ¢ thoéa man a+b+c=1. Tim gia tri 16n nhit cta biéu thic:

_ a N b N C
9a°+3b°+c 9b°+3c’+a 9c®+3a’+b

b) Tim tit ca cac cap sb6 nguyén (x;y) thoa man x(1+x+x?) =4y(y-1)
CAau 4: (3 diém): cho doan thang AC c6 d dai bang a. Trén doan AC liy diém B sao cho AC =4AB.
Tia Cx vudng goc voi AC tai C, goi D 1a mot diém bat ky thugc tia Cx ( D khong trung véi C). Tu
diém B ké duong thang vudng goc voi AD cit hai dudng thang AD va CD lan luot tai K, E.

a) Tinh gia tri DC.CE theo a

b) Xac dinh vi tri diém D dé tam giac BDE c6 dién tich nho nhét

¢) Chutng minh rang khi diém D thay dbi trén tia Cx thi duong tron dudng kinh DE ludn c6 mot
day cung c6 dinh.

Cau 5 (1 diém): Cho day s6 gom 2015 sb . 1;1; ..... ;i;L

"1'2'3 2014 2015

Nguoi ta bién doi diy noi trén bang cach x6a di hai sb u, v bat ki trong ddy va viét thém vao day
mot s6 gia tri bang u + v + uv vao vi tri u hodc v. Cr 1am nhu thé d6i véi day méi thu duoc va sau
2014 1an bién ddi, day cudi cing chi con lai mot s6. Chirng minh rang gia tri ca s cubi cung do
khong phu thudc vao viéc chon cac sb u, v dé xoa trong moi 1an thuc hién bién d6i day, hay tim )
cubi cing do.
—Hét—
Cdn bé coi thi khéng gidi thich gi thém.

HO VA tEN thi SINN e ; S8 bdo danh.....ceene....

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
24



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hop: Ho Khac Vi
be so 19

SO GD&DT VINH PHUC KY THI CHON HSG LOP 9 NAM HOC 2015-2016
—————— DE THI MON: TOAN
PE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

[f+4 1 M _zm-,j

Cau 1: Cho biéu thirc A=

Ix =2 X +2

a) Rut gon biéu thuc A
b)Tim tit ca cic s6 nguyén x dé biéu thirc A nhén gid tri nguyén

Céau 2:
a) Giai phuong trinh: (X +1)(X—2)(X + 6)(x —3) = 45x°

b) Tim tat ca cac cap sd nguyén (x,y) théa man: X(X2 + X +1) =4"-1

Cau 3:
Cho cac s6 nguyén X,y théa man 3x+2y=1. Tim gi4 tri nho nhat cta biéu thirc:
H=x—y*+|xy|+|x+y]|-2

Cau 4:
Cho hai diém A, B phan biét, 1y diém C bat ky thuoc doan AB sao cho 0< AC < % AB; tia Cx

vuodng goc v6i AB tai C. Trén tia Cx lay hai diém D,E phan biét sao cho % = g—g =3. Duong tron
ngoai tiép tam giac ADC va duong tron ngoai tiép tam giac BEC cét nhau tai diém tha hai H. (H
khong trung véi C)

a) Ching minh ADC = EBC va 3 diém A H,E thang hang

b) X4c dinh vi tri cia C @& HC L AD

¢) Chtng minh rang khi diém C thay d6i thi dudng thang HC ludn di qua mot diém cb dinh

Cau 5:
Cho 3 s6 thyc khong 4m x,y,z théa min x+y+z=2. Chiing minh rang:
X+2y+2>(2-x)(2-y)(2—-2)

Céu 6:

Trén mit phang cho niam diém phan biét sao cho khong c6 ba diém nao thang hang va khong co
bdn diém nao thudc cung mot duong tron. Chirng minh rang ton tai mot duong tron di qua ba diém
trong nam diém da cho va hai diém con lai c6 diing mot diém nam bén trong dudng tron

—Hét—
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

s&' GIAO DUC VA PAO TAO DIEN KY THI CHON HSG LOP 9
BIEN NAM HOC 2015-2016
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

Ho va tén thi sinhi..ecceevieciice e, ; SO bao danh...................
DPé 56 20
Cau 1. (6.0 diém) Cho biéu thirc: Q = X*/;‘3_2J;_3_2 Vx-3 \/;+3
X \/_+1 3-Jx

a) Rut gon Q.

b) Tinh gié tri cia Q khi x=14—65

¢) Tim GTNN cua Q.
Cau 2. (3.0 diém)
a) Cho phuong trinh: X2 +2x+m=0 (1), (m la tham s&). Xac dinh m dé PT (1) c6 hai nghiém
X, X, thoa man: 3x, +2X, =1

b) Giai PT: /(2—x)? +3(7+x)? —=3[2—x)(7+x) =3

Cau 3. (3.0 diem)
1. Ching minh rang néu p 1a s6 nguyén té 16n hon 3 thi (p — 1)(p + 1) ludn chia hét 24.

2. Gidi PT nghiém nguyén: (x* +y)(x +y?) = (x - y)’

Cau 4. (6.0 diém)

Cho tam giac déu ABC noi tiép (O;R). H 1a mot diém di dong trén doan théng OA (H khac A).
Puong thang di qua H va vudng goc véi OA cit cung nho AB tai M, goi I 12 hinh chiéu ciia M trén
OB.

1. Chiing minh: HIM =2AMH

2. Cac tiép tuyén cua (O;R) tai A va B cit tiép tuyén tai M cta (O;R) 1an luot tai D va E, OD, OE cit
AB lan luot tai F va G. Chimg minh: OD.GF = OG.DE.

3. Tim GTLN cua chu vi tam giac MAB theo R.

Cau 5. (2.0 diém)
X +1 y?+1 J 121
y2 X2 144
2. Trong mot bang ghi 2014 dau cong va 2015 dau trir. Mdi 1an ta xo04 di 2 ddu va thay boi dau cong

1. Cho céc s6 duong x, y thoa min x + y = 3. Chtrng minh rang:

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tAm, tong hop: HO Khz“ic va ‘
néu 2 dau bi xo4 cung loai, thay boi dau trir néu 2 dau bi xoé khéc loai. Hoi sau 4028 lan thuc hién
nhu vay trong bang con lai dau gi?
—Hét—

Cdn bé coi thi khéng gidi thich gi thém.

HO VA t8N thi SINN e ; S8 bdo danh......cee.....

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO’ GIAO DUC VA DAO TAO BA RIA KY THI CHON HSG LOP 9
-VUNG TAU NAM HOC 2015-2016
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé
Deé so 21

Ciu 1: (3,0 diém)
a) Chimg minh v&i moi sb tu nhién n, ta cd 62" +19" —2™* chia hét cho 17.
b) Tim nghiém nguyén duwong ctia phuong trinh 2x* —2xy —5x+y+19=0

xJX -3 _2(\/;—3)+J§+3
x—20x-3  x+1 3-x

CAu 2: (3,0 diém) Cho A= voi X>0:x#9 .

a) Rut gon A.
b) Tim GTNN cua A.

Céu 3: (3,0 diém)
a) Giai phuong trinh v2x—3+6 = 2x++/X
X2 —2y* =xy+X+Yy

b) Giai hé phuong trinh {Xﬂ— y«/ﬁz 2x—y+1

Cau 4: (3,0 diém)

a) Cho X, Y, Z 12 ba s6 thuc thoa man X+y+z=6 va x* +y? +z? =12. Tinh gia tri biéu

thic Q=(x—3)"" +(y—3)" +(z-3)""

b) Cho a, b, c la ba s6 thuc duong thoa man 4c+2b > a(b2 + Cz) . Tim GTNN cuia biéu
3 4 5

thue: S = + +
b+c-a a+c-b a+b-c

Cau 5: (4,0 diém)

Cho duong tron tim O dudng kinh AB. Trén tiép tuyén tai A cta duong tron, 1ay diém M khac
A. V& tiép tuyén thir hai MC cua (O) (C 1a tiép diém). MB cit (O) tai D khac B. Goi H 12 giao diém
cua OM va AC.

a) Ching minh ABH =CAD

b) Goi N 14 giao diém cua AC va BD. Chiing minh L 1 _2

—+ =
MD MB MN

Cu 6: (4,0 diém)

Cho 3 diém A, B, C c¢6 dinh nam trén duong thang d (B nam giira A va C). Duong tron (O) thay
d6i di qua hai diém B, C va ¢6 tim O khong nam trén duong thang d. Ké hai tiép tuyén AM, AN ciia
(O) tai M va N. AO ciat MN tai H; duong thang AO cit (O) tai P va Q (P nam gitra A va 0). Goi D 1a
trung diém HQ. Qua H ké duong thang vudng goc MD cit duong thang MP tai E.

a) Chtng minh P 13 trung diém ME.
b) Chirng minh dudng thing MN luén di qua diém c6 dinh khi duong tron (O) thay doi.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

S&’ GIAO DUC VA PAO TAO QUANG BINH KY THI CHON HSG LOP 9
—————— NAM HOQC 2015-2016
PE CHINH THU'C PE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.

Ho va t&n thi Sinh:e oo ; S6 bdo danh................

Cau 1:

x2 —x 2x+J_ 2(x-1)
X++X+1 Jx \/_—

Cho biéu thirc P = vol X>0,x#1

a) Rat gon P
b) Tim x dé P dat gi4 tri nho nhét
Cau 2:

a) Tim m dé phuong trinh  2x? +2mx+m? —2=0c6 2 nghiém X, X, thoa man:
2%, + X% + X, —4|=6

b) Gii he: { X —2x2y+x=Yy  —2xy* +y
JX=2+J4-x=y?—6x+11
Cau 3:
Cho AABCnéi tiép (O), ngoai tiép (D), Al cit (O) tai M , J 1a diém dbi xtng voi [ qua M, N 1a
diém chinh gitta cung ABM, NI, NJ lan luot cat (O) tai E,F
a) Ching minh MB=MI va ABIJ, ACIJ vudng

b) Chung minh LJ,F,E cung thudc 1 duong tron
Cau 4:

1 1

Cho a,b>0,a+b>2. Tim gia tri 16n nhét ctia : M =t —
a+b° b+a

Cau 5:

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Tim m,n nguyén dwong thoa man: n*+n+1=(m*+m-3)(m* —m+5)

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.
HO VA tEN thi SINN e ; S8 bdo danh.....eceee....

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO’ GIAO DUC VA PAO TAO QUANG KY THI CHON HSG LOP 9
NGAI NAM HOC 2015-2016
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé
Peé so 23

Bai 1: (4,0 diém)
a) Tim ba sé nguyén t6 d6i mot khac nhau, biét rang tich cta ba sb d6 bang nim 1an tong cua chung.
b) Tim tit ca cac cip sb6 nguyén duong (x; y) thoa man dang thirc x> + 2y —3xy +2x—4y+3=0
2b® 2c 2a’

20 b= 7, C= 2
+b 1+c l+a

¢) Tim céac so a,b,c biét a=

Bai 2: (4,0 diém)

a) Giai phuong trinh IXx—2++/Xx+1=3

b) Giai hé phuong trinh: Xy
N —1+\/’”y2 ~1=xy+2

Bai 3: (4,0 diém)
a) Cho x,y,z 1a cac s6 thuc thoa man diéu kién X+ Y+ z+ Xy + yz + zx = 6. Chttng minh riang
X*+y>+2°>3
b) Cho a,b,c 13 cac sé dwong. Ching minh rang néu b 13 s6 trung binh cong ctia a va ¢
s 1 1 2
thi + =
Ja+db Jb+e Je+ia
Bai 4: (5,0 diém)
Cho duong tron tim O, ban kinh R. V& hai duong kinh AB va CD vudng goc v6i nhau. Lay diém
E bat ki trén cung nhdé AD. N&i E voi C cét OA tai M; ndi E véi B cét OD tai N.
a) TinhCM.CE + BD? theo R.

b) Chirng minh rang tich M ON 4, mot hang s6
AM 'DN

¢) Tim vi tri cta diém E dé tong OM ,ON dat gia tri nho nhat. Tinh gia trj do.
AM DN
Bai 5: (3,0 diém)
a) Cho tam gidc ABC c6 d6 dai ba canh 1a ba sé nguyén lién tiép (cing don vi do). Tim do dai cac
canh cta tam giac do, biét 3.A+2.B =180".
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Cho tam giac nhon ABC ¢6 BAC =60, BC = 23 cm . Bén trong tam giac ndy cho 2017 diém bt

s&' GIAO DUC VA PAO TAO BINH KY THI CHON HSG LOP 9
DINH NAM HOC 2015-2016
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

ki. Chimg minh rang trong 2017 diém 4y ludn tim duoc 169 diém ma khoang cach giita chiing khong
16n honlcm.

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.
Ho va tén thi sinh:.....ccuecieeeeeeeceeeeee e ; SO bdo danh...................
Dé s6 24

Cau 1 : (5 diém)

a)Tinhténg:A:\/1+i2+i+\/l+iz+i+ +\/1+ 12+ 12
2?3 3 4 2015° 2016

b) Tim c4c gia tri nguyén x,y thoa méan ding thirc : (y+2)x* +1=y°
Cau 2 : (3 diém)
Cho phuong trinh x? +ax+b+1=0véi a,b 1a tham s6 . Tim gid tri ctia a,b dé phuong trinh c6 hai

o o L X —X, =3
nghiém phan biét X; X, thoa man: s 3

X =X =9
Cau 3 : (3 diém)
Cho a,b,c 1a d§ dai ba canh cua mét tam giac . Tim gia tri nho nhét
4a 9b 16¢
+ +

b+c-a c+a-b b+a-c
Cau 4 : (9 diém)
1 . Cho dudng tron (O) ¢6 dudng kinh BC=2R va diém A thay doi trén dudng tron (O) (A khong

cua: A=

tring voi B,C). Pudng phén gidc trong goc A ctia tam giac ABC cét duong tron tai diém K (K = A) .
Ha AH vudng géc véi BC
a) bat AH=x. Tinh dién tich S cta tam gidc AHK theo R va x. Tim x sao cho S dat gia tri 16n nhat

b) Tinh B ctia AABC biét riang AH_ 3
HK 5
Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
2. Mot duong théng d thay ddi cat hai canh 0x,0y cua mdt goc nhon xOy lan luot tai hai diém M,N

nhung luén théa man hé thirc OLM + OLN =1. Chung to rang duodng thang d luén di qua mot diém cb

dinh.

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.
HO VA tEN thi SINN et ; S8 bdo danh....eceee.....
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Pé 56 25
SO’ GIAO DUC VA PAO TAO HA KY THI CHON HSG LOP 9 NAM HOQC 2014-2015
NAM DE THI MON: TOAN

—————— Thoi gian lam bai: 150 phit, khéng ké thoi gian giao dé
PECHINHTHOC

Yx(x+15)-4 x-4 3(«/14)
x—3Jx -4 J_+1 4-x

a) Tim diéu kién xé4c dinh va rat gon biéu thire M

b)TimxdéM:%

¢) Tinh gia tri cia M biét x = ‘/“/1_0\73:‘/‘/1_0_3 +5in?10° + 5in%80° + &7 - 542
10 +1

Bai 2: a) Tim m dé duong thiang y = x + m cit d6 thi y=x"{2} (P) tai hai diém phéan
bidt A(X;¥:)iB(%:Y,)sa0 cho (%, —x )" +(y, —y,)"" =2

f 2
b) Giai phuong trinh 3x+3 =3+ 2NXT+Tx+1
Jx x+1
Bai 3: a) Cho da thirc P(x) c¢6 cac hé sb 1a cac sd nguyén va P(17) = 10; P(24) = 17. Biét a, b 12 hai sd
nguyén phan biét théa man P(a)=a+ 3 vaP(b)=b + 3. Tinh ab

XCHx=y +3y° +4y+2

VX+6-4X 12 +,Jy+12-6,Jy+3 =
Bai 4: Cho AB la dudng kinh ctia duong tron (O; R). C 1a mot diém thay d6i trén dudng tron (C
khac A va B), ké CH vudng goc voi AB tai H. Goi I 1a trung diém AC, OI cit tiép tuyén tai A ctia
duong tron (O; R) tai M, MB cit CH tai K.

a) Chimg minh MC 1a tiép tuyén cua (O; R).

b) Ching minh K 13 trung diém ciia CH.

¢) Cho BI cit CO tai D, AD cat BC tai E. Goi r 1a ban kinh dudng tron noi tiép tam giac ABC.

Bai 1: Cho biéu thicc M =

b) Giai hé phuong trinh

r? 1
Ching minh ———— < —
AE®+BI® 20
Bai 5: a) Cho cac s6 thuc duong x, y, z thoa man x +y +z = 3.
Chung minh rang X + y + Z <1

X+f3X+YZ  Y+By+2X Z+.3z+Xy
¢) Cho tam gidc ABC nhon ndi tiép dudng tron (O;1), chimg minh trong ba canh ctia tam giac
ABC c6 it nht mét canh c6 do dai 1én hon hoiic bang /3

—Hét—
Cdn bé coi thi khéng gidi thich gi thém.
HO VA tEN thi SINN e ; S8 bdo danh.....ccee....
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho6 Khac Vii

SO’ GIAO DUC VA PAO TAO HA NOI KY THI CHON HSG LOP 9
—————— NAM HOC 2014-2015
PE CHINH THU'C DE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

DPé s6 26

a) Choa,b,clacac s6 thuc thoa man abc =1 va a+b+c= l + % + 1 . Chting minh réng co it
a C

nhit 1 trong ba s6 a, b, ¢ bang 1

b) Cho n nguyén duong. Ching minh rang A=2"""+2%"" 11 1a hop sb

a) Giai phuong trinh Xy/3—2x =3x* —6x+4

x> +2xy* +12y =0

b) Giai hé phuong trinh
)  PRIORS { x* +8y* =12

Bai 3: Cho a, b, c>0th6am5nl+%+1:3. Tim GTLN
a C

1 1 1

cia P= + +
JaZ—ab+b? b?—bc+c? +c2—ca+a?

Bai 4: Cho tam giac ABC nhon néi tiép duong tron tim O. Cac duong cao AD, BE, CF cua tam giac

ABC ddng quy tai H
a) Chung minh rang cos® BAC +cos’CBA+cos? ACB <1
b) P la diém thudc cung nhd AC cta dudng tron (O). Goi M, I 1an luogt 1 trung diém cac doan
thang BC va HP. Chung minh rang MI L AP
Bai 5:
p*—p-2
2

a) Tim cac sd nguyén td p sao cho 1a 1ap phuong ctia mot s ty nhién

b) Cho 5 sb thuc khong am a, b, ¢, d, e ¢ téng béng 1. Xép 5 sd nay trén mot duong tron.

Chimg minh rang ludn ton tai mot cach xép sao cho hai sé bat ki canh nhau c6 tich khong 16n

hon l
9
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
gggﬁlosﬁﬂk %‘%ﬁ%"%'ﬁ‘mﬁo’fl” Khac Va KY THI CHON HSG LOP 9

—————— NAM HOC 2015-2016
DE CHINH THU'C DE THI MON: TOAN
Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

— Hét—
Can bo coi thi khong giai thich gi thém.
Hovaténthisinh:.........ccooiiiiiiiiiiiiiee e, Sé baodanh...................
Pé s6 27

Bai 1 (5 diém) :
1. Cho cac sb nguyén a,b,c.d thoa méan: a°+b® =2(c®—8d?®). Chimg minh rang : (a+b+c+d) chia
hét cho 3
2. Tim tat ca cac s6 nguyén td x sao cho 2* +x? la s6 nguyén t6
Bai 2 (5 diém):
1. Giai phuong trinh v2x2 +11x +19 ++/2X° +5x+7 = 3(X +2)

S A e ia A o .1 11 .
2. Tim tat ca cic bo s6 (x;y;z) théaman x+y+z=3va —+—+-=3va X’ +y° +2° =17
X y z

Bai 3 (3 diém):
1. Cho 3 s0 x,y,z, théaman : 0<X; y,z<7va Xy + yz+xz=z. Tim GTNN cua
4x 4y 47

P= 2t 2
3-4x* 3-4y? 3—42

2016

2015
_a2§:a

2. cho a,b,c 1a d¢ dai 3 canh tam gidc. Chirng minh : Z 5

Bai 4 (6 diém):

Cho tam giac ABC canh bang a.Liy diém Q bat ki trén canh BC (Q # B,C).Trén tia ddi tia BA
liy diém P sao cho CQ.APa?.Goi M l giao diém ciia AQ va CP.

1. CM 4 diém A,B,M,C thudc 1 dudong tron

2. Goi LJK lan luot 1 hinh chiéu ciia M 1én AB,BC,CA.
a. Xac dinh vi tri cua Q dé do dai IK 16n nhét
b. Chimg minh MI?+MJ? +MK? khong doi khi Q thay ddi trén canh BC
Bai 5: (1 diém)

Cho bang 6 vudng kich thudc 10.10 gdm 100 6 vudng kich thude 1.1. Dién vao mdi 6 vudng cua
bang mot s6 nguyén duong khong vuot qua 10 sao cho hai sé duoc dién & hai 6 vuéng chung canh
hodc chung dinh nguyén té ciing nhau. Chimg minh ring trong bang 6 vudéng da cho c6 mot sb xuét
hién it nhat 17 1an

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ,
—Heét—
Can bg coi thi khong giai thich gi thém.
Hovaténthisinh:...............ooiiiiii :Sébaodanh...................

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO’ GIAO DUC VA DAO TAO THUA KY THI CHON HSG LOP 9
THIEN HUE NAM HOC 2014-2015
—————— DPE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé
Dé so 28

3
Bai 1: a) Tinh gia trj biéu thirc Q = X ~6x’ +12x" ~8x + 2015 véi x> —2x-1=0

—8x% —12x* +6x+2015

b) Cho biéu thirc A=|1— Ja : ! 2a . Tim cac gia tri cua a nguyén sao cho
a+l)|Ja-1 ada+rJa-a-1

A nguyén

Bai 2:

3X+xy =12

a) Giai hé phuong trinh:
) i = {x2+y2+x+7y=20

b) Tim x,y nguyén théa min phwong trinh: x* +4x’y+3y* +6y—16=0
Bai 3: Cho phuong trinh: x? —2(m—1)x—3-m=0 (1) (x 1a an s6, m 1 tham s6)
a) giai phuong trinh (1) vo1 m =1

b) Chung minh phuong trinh (1) ludn c6 nghiém véi moi m

¢) Goi "'*2 13 hai nghiém cuia phuong trinh (1). Tim m sao cho: M = x? +x2 —4x,x, dat gia tri nho
nhat, tim gia tri d6

Bai 4: Cho AABC vuodng tai A, v€ ra phia ngoai cac tam giac ABC vudng cén tai B va tam giac ACF
vuong can tai C. Goi M, N lan luot 1a giao diém cua AB, CD; cua AC va BF. Chung minh:

a) 3 diém D,A,F thang hang

b) AM=ANva AM?=BM.CN

2

C) Saep-Sace = Shec (1), Pang thirc (1) c6 ding khong khi tam gidc ABC 1a tam gidc nhon?
Bai 5: Cho nira dudng tron tim O dudng kinh AB, M 1a diém bat ki trén nira dudng tron (M khac A,
B) Ha MH vudng gbc véi AB tai H. Goi P,Q,I lan luot 1a tim duong tron ndi tiép tam gidc MAH,
MBH, AMB.

a) Chimg minh rang I 13 tryc tAm cta tam giac MPQ
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Tim quy tich diém I khi M di dong trén nira dudng tron.

2 2 2
P= s 2t a2t 5w
Bai 6: Cho x,y,z |a cac s6 thuc duong va xyz=1. Tim max cla: 2X"+Yy" 43 2y" 47743 22°+X +3
Ho va tén thi sinhie e, ; S8 bdo danh...................
Pé 56 29
s&’ GIAO DUC VA PAO TAO DONG KY THI CHON HSG LOP 9

NAI NAM HOC 2014-2015
—————— DE THI MON: TOAN

DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

1) Giai phuong trinh : (x* —4x+3)(x* —6x+8) =3

2) Chtmg minh: x*—5x*+11x* 12X+ 6> 0véi moi x

Cau 2:
Giai phuong trinh nghiém nguyén : 3x* +5y* = 255

Cau 3:
1) Cho hai s6 thuc. a,b;a>0,3a>b Chirng minh

: («/Ba—b—«/g)(«/Ba—b +3J§):2 a(a—b) -

6X+xy—2=0

2) Giai h¢ phuong trinh : {
2J(x+2)(3x—y) =y +6

Cau 4:

Trong mit phang, cho 10 dudng tron thoa :

i) v6i 2 duong tron bat ki ludn cat nhau tai 2 diém phéan biét

ii) khong c6 3 dudng tron nao cung di qua mot diém
Hoi 10 duong tron da chia mit phang thanh bao nhiéu phan .
Céau 5:

Cho ABC nhon. Hai dudng cao AD, BE cit nhau tai H .Goi M,N tuong tng 13 trung diém cta
AB va DE . CM cit dudng tron ngoai tiép ACDE tai P khac C . CN cét duong tron ngoai tiép AABC
tai Q khac C.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
1) Chtng minh : MD 1 tiép tuyén ctia dudng tron ngoai tiép CDE
CD PD

2) Chimg minh —=—
CE PE

3) Xac dinh duong trung truc cia QP.
—Hét—
Can bg coi thi khong giai thich gi thém.
Hovaténthisinh:...............o :Sébaodanh...................

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO’ GIAO DUC VA DAO TAO LANG KY THI CHON HSG LOP 9
SON NAM HOC 2014-2015
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé
beé so 30
X+2 \/Y +1

Bai 1: Cho biéu thic A= VG X>0;x =1

XA X 1 X+ \ﬂ +1 1- J_
a) Rut gon biéu thirc A
b) Chimg minh ring A khong nhan gia tri nguyén véi x >0;x =1

Bai 2:
Giai phwong trinh X* +6X+10 = 24/2x+5

Bai 3:
Cho phuong trinh x* —2(a+1)x+2a=0(1) (véi a la tham sd)
a) Chung minh rang phuong trinh (1) ludn ¢é nghiém véi moi a.
b) Tim a dé phuong trinh (1) ¢6 hai nghiém 13 d6 dai hai canh cia mot hinh chir nhat c6 do dai
duong chéo la 24/3.
Bai 4:

Cho géc xOy = 60°. Buong tron c6 tam K tiép xuc vai tia Ox tai M va tiép xuc voi tia Oy tai N,
Trén tia Ox lay diém P théa man OP = 30M. Tiép tuyén ciia duong tron (K) qua P cit tia Oy tai Q
khac O. Puong thang PK cit duong thing MN tai E. Puong thang QK cat duong thang MN tai F.

a) Chung minh rang hai tam giac MPE va KPQ dong dang véi nhau.
b) Chung minh tir giac PQEF ndi tiép.
¢) Goi D 1a trung diém ctia PQ. Chting minh tam giac DEF déu.
Bai 5:
Cho x, y > 0 théa man x+ y>6. Tim GTNN ciia biéu thirc P :3x+2y+g+%

—Hét—
Can bo coi thi khong giai thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Hovaténthisinh:...........ooooiiiiiiiii i, Sé bao danh...................
Pé s6 31
s&' GIAO DUC VA DAO TAO LAM KY THI CHON HSG LOP 9
PONG NAM HOC 2016-2017
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

Bai 1: a) Rat gon biéu thic P = \/6 ~2\N2 + 2 + 18128
b) Cho x=33+22 +33-22;y=317+1242 + 17 -122.
Tinh gié tri biéu thirc P = x>+ y® —3(x+ y)+2017.
Bai 2: a) Chig minh rang véi moi x 12 thl x* +6x° +11x% +6x chia hét cho 24
b) Cho neN, n > 1. Chimg minh raing n® +2n° —n* +2n?khong phai 14 s6 chinh phurong

Bai 3: a) Giai phuong trinh X* +5X +8=23y2x> +5x* + 7X+6
1 1 9
X+y+—+—= 5
X
b) Giai hé phuong trinh 1 y5
Xy +-—=>=
y Xy 2
Bai 4: a) Cho tam giac ABC can tai A. Trén doan AB lay diém M (M ndm gilta A va B), trén tia d6i
cua tia CA lay diém N sao cho CN = BM. V& MN cit BC tai I. Ching minh rang M va N doéi xting
v6i nhau qua | ’
b) Cho tam giac ABC nhon, hai duong cao AD va BE cat nhau tai H (H thudc BC, E thudc

AC). Chimg minh ring tanABC.tanC = Slt-l)

¢) Cho duong tron (O) duong kinh AC, trén doan OC lay Qiém B (B khac O va C). Goi M la
trung diém cua AB. Dung day DE vudng goc voi AB tai M, EB cét DC tai F. Goi S 1a giao diém cua

BD va MF, CS lan luot cit DA va DE tai L va K. Ching minh rang DA + b8 = DE

DL DS DK
d) Cho tam giac ABC cén tai A. Goi O 1a trung diém ciia BC, dung duong tron (O) tiép xtic
v6i AB, AC lan luot tai D va E. M 1a diém chuyén dong trén cung nho DE, tiép tuyén vé6i duong tron

(O) tai M cit cac canh AB, AC lan luot tai P va Q. Chirng minh rang BC? = 4.BP.CQ. Tir d6 xéc
dinh vi tri M dé dién tich tam giac APQ dat GTLN

aa-3  2(Ja-3) +J§+3
a-2a-3 Ja+1 3-\a

Bai 5: a) Tim GTNN cua M =

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ‘
b) Cho a, b, ¢ >0 théa man a + b + ¢ + ab + bc + ca = 6abc. Chirng minh rang

1 1 1
¥+F+C—2_3
GFHGH

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hop: Ho Khac Vi
Pé 56 32

SO’ GIAO DUC VA DAO TAO DAK LAK KY THI CHON HSG LOP 9
—————— NAM HOC 2014-2015
DE CHINH THU'C DE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

Bai 1: (4 diém)
XX =X — +2J_ 2
N \/; x—-1

a) Tim diéu kién cta x dé P ¢6 nghia
b) Rut gon P
c) Tim x dé P dat min

Cho biéu thitc P =

Bai 2: (4 diém)

a) Cho hai s thyc a,b khac 0 va thoa man 1 +% = % . Chirng minh phuong
a

trinh (X2 +ax+b)(x* +bx+a) = 0voi an x ludn cd nghiém
b) Bibt (vX* +2015 +X)(y/y? +2015 + y) = 2015. Tinh x+y

Bai 3: (4 diém) o i , )
@) Tim cdc so chinh phuong c6 4 chir s6 biet rang khi ting moi chir so thém 1 don vi thi ta van
thu dugc mot s6 chinh phuong
b) Tim s6 nguyén a dé phuong trinh x* —(3+2a)x+40—a =0 c6 nghiém nguyén va tim cac
nghiém nguyén cua pt d6 ing véi céac gia tri a tim dugc

Bai 4: (4 diém)
Cho AABC c6 3 gdc nhon ndi tiep (O,R). Hai duong cao Al va BE cua tam giac cat nhau tai H
a) Chung minh EI 1L OC

b) Biét CH=R. Tinh ACB

Bai 5: (2 diém)
Cho AABC c6 duong cao AH. Goi M,N la trung diém AB, AC. Ha BE, CF vudng goc HN, HM.
Chting minh AH, BE, CF dong quy

Bai 6: (2 diém)
Cho 3 s6 thuc khong am a, b, ¢ thoa a+b+c=3. Ching minh a®+b*+c®+ab+ac+bc>6

—Hét—
Can bo coi thi khong gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Hovaténthisinh:................ooiiiiiiii :Sébaodanh...................

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO’ GIAO DUC VA DAO TAO GIA LAI KY THI CHON HSG LOP 9
—————— NAM HOC 2014-2015
DE CHINH THU'C DE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
Ngg}ly thi : 24/03/2015
(Dé thi gom 01 trang)

Ciu 1 (4 diém)

1) Tim nghiém nguyén t6 cua phwong trinh: x* —2y? =1

2) Xét diy cac sb nguyén sau:1;2;4;—1; 7;—4;.... Trong d6 ké tir s6 hang thir tu tré di, mdi sd
hang s& dugc tinh theo ba s6 hang lién truéc nd nhu sau: tong cua sé hang thir nhat va thi hai trir di
s0 hang thu ba.

Hay tinh s6 hang thir 2015 cua day trén. ‘
Céau 2 (3,0 diém). Cho cac so duong c¢o tong bang 3. Chirng minh rang:
a’ +6a+9 b? +6b+9 ¢’ +6c+9

: <24
a’ —2a+3 b —2b+3 ¢’ -2c+3
Cau 3 (4,0 diém).
2x% +3y° =
1) Giai hé phuong trinh sau:{ 2+ y2 y
X" +Yy =X

2) Phép toan “ * ” dugc dinh nghia nhu sau: a-b=ab+3a-b
a) Kiém tra tinh chit giao hoan va két hop cua phép toan « *”.
b) Tim gi4 tri nho nhat cta sé thuc dwong m dé phuong trinh sau c¢6 hai nghiém: (X«X)=m=-m-
2015
Cau 4 (5,0 diém).
1) Cho tam gidc nhon ABC ¢6 truc tim H ban kinh duong tron ngoai tiép bang R va

BAC =« . Tinh d6 dai BC va AH theo R va .

2) Cho tam giac nhon ABC c6 AB<AC va ndi tiép trong duong tron tim O . Ké duong cao
AD va duong kinh AA'. Goi E 1a chan dudng vudng goc ké tir B xudng duong kinh AA' va M la
trung diém cua BC.Chimg minh: MD=ME
Cau 5 (4,0 diém).

1) MJi 6 ctia ban cd hinh chir nhat c6 6 dugce son mau do hoic mau xanh. Chirng minh réng Vo1
mdi cach son mau ban cd bat ki, trong ban co luén tdn tai mot hinh chit nhat ma cac 6 & gbc cua nd
la cac 6 cung mau.

2) Hai phu nir An, Chi va hai nguoi dan 6ng Binh, Danh 1a cac van dong vién. Mot nguoi 1a van
dong vién boi 101, nguodi thir hai 1a van dong vién trugt bang, ngudi thir ba 1a van dong vién thé duc
dung cu va ngudi thir tu 13 van dong vién cau 16ng. C6 mot ngay no ho ngdi xung quanh mot cai ban
vuong (mdi ngudi ngdi mot canh). Biét rang:

(i) Chi va Danh ngoi canh nhau.

(i) Van dong vién thé duc dung cy ngdi dbi dién Binh.

(iii) Van dong vién boi 16i ngdi bén trai An.

(iv) Mot phuy nir ngdi bén trai van dong vién truot bang.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Hay cho biét mdi nguoi 12 van dong vién choi moén gi ?
Hét

HO VA tEN thI SINA: ... ; S6 bdo danh: ... ; Phong thi s6..............
Thi sinh khéng duoc si dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

Dé so 34
SO’ GIAO DUC VA DAO TAO GIA LAI KY THI CHON HSG LOP 9
—————— NAM HOC 2015-2016
DE CHINH THU'C DE THI MON: TOAN

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
Ngély thi‘: 4/03/2016
(Dé thi gom 01 trang)

Cau 1: (2,0 diém)

xa/X —2x+28 ﬁ4 Jx+8
x—3Jx -4 \/§+14\/_

b) Khong str dung may tinh, chirng minh Q = \/ 20147 +2014%.2015% + 2015 1a s6 nguyén
Cau 2: (2,0 diém)

a) Giai phuong trinh: yx+2+3v2Xx—5 +/x—2—2x—5 = 242

b) Cho phuong trinh: x? +ax+b = 0co hai nghiém nguyén duong biét a,b 13 hai s6 thoa min

a) Ratgon P=

(x=0;x#16)

5a+b=22. Tim hai nghiém do
Cau 3: (3,5 diém)
Cho duong tron (O;R) ¢6 dinh c6 dudng kinh AB ¢6 dinh va CD 1a mot dudng kinh thay ddi
khong tring v6i AB. Tiép tuyén ctia duong tron (O;R) tai B cat AC va AD lan luot tai EF.
a) Chimg minh: CACE + DADF = 4R?
b) Chimg minh tir giac CEFD ndi tiép trong mot duong tron.
¢) GoiIla tam cua dudng tron ngoai tiép tir gidac CEFD. Chimg minh diém I ndm trén mot
duong thang c6 dinh.
Cau 4: (1,5 diém)

Cho cac sb thuc duong a, b, ¢ théa mana+b+c =2015. Chirng minh: Z

a
<1
a++/2015a +bc

Cau 5: (1,0 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho hinh chit nhat ABCD cb d6 dai cac canh 1a cac s6 nguyén va binh phuong d6 dai duong

chéo chia hét cho dién tich ctia nd. Chimg minh ABCD 14 hinh vuéng.

HO VA téNn thi SiNA: ..ot ; S6 bdo danh: ................. ; Phong thi sé..............
Thi sinh khéng duroc st dung tai liéu va mdy tinh cam tay.
Gidm thj khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

bé so 35
S&’' GIAO DUC VA PAO TAO BINH KY THI CHON HSG LOP 9
THUAN NAM HOC 2014-2015
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

Ngay thi: 4/03/201
(Dé thi gom 01 trang)

Bai 1:

20x-9  Jx+3 2Jx+1
x—5Jx+6 x-2 3-x

Cho biéu thirc A=

a) Rutgon A
b) Tim x dé A+%+2:O
Bai 2:
Gidi phuong trinh va h¢ phuong trinh sau:

a) (x—1)(x—2)(x+4)(x+5)=16

14 3
b) x7+y 2y
L ——
X+y X-Yy
Bai 3:

a) Giai phuong trinh nghiém nguyén 2+ X+ x* = y?

b) Cho (x+ ¢ +2015 )(y+4/y2 12015 ) _ J2015. Tinh gié tri ciia A = x +y
Bai 4:

Cho tam giac ABC vudng tai A ndi tiép duong tron (O; R) c6 dudng cao AH. Pudng tron (I)
duong kinh AH cit AB va AC theo thir tir tai M va N

a) Chung minh ring M, I, N thang hang va MN vudng goc v6i OA
b) Chimg minh rang tir giac BMNC ndi tiép dudng tron tam K
¢) Cho ABC =60° . Tinh theo R dién tich tir giac BMNC

Bai 5:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Goi C 1a mot diém di dong trén nira duong tron dudng kinh AB, ké CH vudng goc v6i AB tai H.

X4c dinh vi tri ctia diém C dé AH + CH 16n nhat

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Pé so 36
S&’' GIAO DUC VA PAO TAO BINH KY THI CHON HSG LOP 9
PHUOC NAM HOC 2014-2015
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

Ngay thi: 4/03/2015
(Dé thi gom 01 trang)

a+l) | Ja-1 aJa+ra-a-1
a. Tim diéu kién cta a dévP c6 nghia. Rat gon P
b. Tim cac giatrictaadé P> 1
c. Tim gia tri ciia P biét a =2015— 22014
x*+1
X2 —x+1

1. Cho biéu thitc P = (1+

JEM 1 2\a j

2. Tim GTLN va GTNN cua Q =

1. Cho phuong trinh X* —2mx+2m? -1=0 (m Ia tham s0)
a. Tim m dé phuong trinh c6 2 nghiém duong phan biét
b. Tim m dé phuong trinh c6 2 nghiém phan biét x4, X thda man X2 —x? + X3 — X2 =—2

x2+y2+8i:16
X+ Yy

VX2 +12 +§ X+Yy =3x+x*+5

2. Giai h¢ phuong trinh

Bai 3:

Cho ntra dudng tron (O) dudng kinh EF. V& tia Ot vudng goc véi EF. Tia Ot cit nira duong tron
tai I. Lay diém A trén tia Ot sao cho IA = I0. V& hai tiép tuyén AP, AQ (P, Q 1a c4c tiép diém) véi
nua duong tron ching cat EF 1an luot tai B va C

a. Ching minh rang tam gidc ABC déu
b. Tlep tuyén voi nira duong tron tai S thudc cung PQ (S khong trung voi P, Q, I) cit AP, AC
lan luot tai H, K. PQ cit OH, OK lan lugt tai M, N. Chting minh rang M, O, Q, K ciing
thudc 1 duong tron
¢. Ching minh raing HK = 2.MN
Bai 4:
Cho tam giac ABC noi tiép dudng tron (O). Cac tia phan giac ciia cac goc A, B, C cit dudng tron
(O) theo thu tu tai D, E, F.
a. Ching minh rang: 2.AD > AB + AC
b. Chirng minh rang: AD + BE + CF 16n hon chu vi tam gidc ABC
Bai 5:
a. Giai phuong trinh nghiém nguyén X* +2y® +3xy—X—y+3=0

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b. Chimg minh rang 2n°® +3n? + n chia hét cho 6 v&i moi s6 nguyén n

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

’ Pé s6 37
S&' GIAO DUC VA PAO TAO HAI KY THI CHON HSG LGP 9
DUONG NAM HOC 2014-2015
T DE THI MON: TOAN
BE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

Ngay thi: 4/03/201
(Dé thi gom 01 trang)

a) Tinh gia tri biéu thirc A=2x+3x* —4x+2 Vi

x=\/2+«/5+2\/§ +J2— 5+2*/§ _\3-\5-1

b) Cho x,y théa man :
VX+2014 +/2015—x —/2014— X = \[y + 2014 +/2015— y — /2014 -y
Chirng minh x=y

Cau 2
a) Giai phuong trinh X3 + (X +DVX+1+ 242 = (x+ VX +1++/2)°
3X2+ Xy —4X+2y =2
b) Giai h¢ phuong trinh Y y
X(x+)+y(y+1) =4
Cau 3
a) Tim sé nguyén td p sao cho2 p*-1;,2p*+3;3p® +4 déu la sd nguyén t6

b) Tim cac s6 nguyén duong x,y,z théa man: 3x*> —18y® +2z° +3y’z> —18x =27

Cau4

Cho duong tron (O;R) dudng kinh BC. Goi A 1a diém théa man tam gidc ABC nhon . AB, AC
cat duong tron tai diém thtr 2 twong ing 12 E va D . Trén cung BC khong chira D 1y F (F khac B,C).
AF cat BC tai M, cét (O;R) tai N(N khac F) va cat dudng tron ngoai tiép tam gidc ADE tai P (P khac
A)

a) Giasu BAC =60°, tinh DE theo R

b) Ching minh AN.AF=AP.AM

¢) Goi LH thir ty 14 hinh chiéu vudng goc cua F trén cac duong thang BD,BC . Cac duong thang
BC BD CD

IH va CD cét nhau ¢ K . Tim vi tri cia F trén cung BC dé + + min .
FH FI FK

Caub

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hgp: Ho6 Khac Vi
Cho cac sb duong x,y,z thay doi thoa min xy+yz+zx=xyz . Tim Max:
1 1 1
= + +
Ax+3y+z 4y+3z+X 4z+3x+Yy

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Pé s6 38
SO GIAO DUC VA PAO TAO NAM KY THI CHON HSG LOP 9
DINH NAM HOC 2016-2017
—————— DE THI MON: TOAN
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé
Céu 1:
) 2\/3—\/5+x/13—\/48
a) Ratgon: Q=
N
1 1 1 ) a b c
b) Cho 5 +— +— =0. Chimg minh —; s+ >+ >=0
a“—bc b°-ca c"-ab (@®=bc)* (b*—ca)” (c”"—ab)
Céu 2:

a) Giai phuong trinh (x—1)> +(x—2)Vx* +1=0
X® +Xy—5x—-3y+6=0
b) Giaihept:{" 2 . )
X“+Xy+y =3

Cau 3:

Cho duong tron tim O dudng kinh AB. Pudng thang d 14 tiép tuyén tai A cta (O). M,N lan luot
trén d sao cho A nam gitta M va N. Néi BM, BN cit (O) lan luot tai D, E.

a) Chimg minh t giac DMNE néi tiép dudng tron.

b) Ching minh 1A _ M (voilla giao DE va AB).

IB  AB’

¢) Chuang minh DE luén di qua mot diém cb dinh khi M,N thay d6i thoa man AM.AN khong

d6i va A ludn nam giira M va N.

Cau 4:

a) C6 ton tai s tu nhién chia hét cho 2017 va c6 tong cac chir s6 1a 2017 khong?

2
b) Tim x,y nguyén duong thoa man : X y2 =Y
8x—y° X

Caus:

a) Cho a,b thuoc R thoa min : 4a? —3ab+4b? <6. Chimg minh rang 2a+4b+3ab<11

b) Trén bang c6 2017 sb: % l 1 L .Thyc hién tro choi : x6a hai s6 u,v bat ki va thay boi

1'2'3"72017

sd u+v+uv . Sau hiru han 1an bién doi , trén bang con mot sé duy nhat. Chirng minh sé d6 khong phy
thudc vao dai luong u,v. S6 d6 1a s6 nao?

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
HO VA tEN thi SINA: ... ; S6 bdo danh: ... ; Phong thi sé..............

Thi sinh khéng duoc si dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

Pé s6 39

SO GIAO DUC VA PAO TAO VINH KY THI CHON HSG LOP 9 NAM HOC 2016-2017

LONG DPE THI MON: TOAN
—————— Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
PE CHINHTHOC

Bai 1:
2) Chimg minh rang \/\/g— x/8— «/81—8\/§ =2
b) Cho x va y khic khong théa man5y + x = 2xy(x2 + y2) va 5y —x = xy(yx2 —x2)
TinhM=x-y
Bai 2:
a) Giai phuong trinh \/X+2 —\/X—3 = \/8— X
2(x+Yy) = 3(«3/x2y +3[xy? )
b) Giai h¢ phuong trinh
Px+ify=6
Bai 3:
a) Goi x1; Xz 1a hai nghiém ctia phurong trinh 2x* —2x—1=0. Khong giai phuong trinh, hiy tinh
6 6
gié tri cita biéu thire A=L +22
5 X
2
b) Chox,y, z thoa man %Jr Yy’ +2°+yz=1. TimGTNNvaGTLN ctaB=x+y+z
Bai 4
a) Cho sé ty nhién n. Chimg minh ring 25" " **"* — 25 chia hét cho 13.
b) Cho x, y 1a cac s hitu ti thoa man x* —8xy —16y® = 0. Chting minh rang /1+ xy 1a mot s6
hiru ti.
Bai 5:
1) Cho nira dudng tron tam O duong kinh AB = 2R va At 1a tiép tuyén ciia nira duong tron tai A.

Tir mot diém P trén tia At vé tiép tuyén PM t6i nira duong tron (M 1a tiép diém, M khac A). Puong
thang vudng goc voi AB tai O cit duong thang BM tai N.

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hop: Hﬁﬁ%l?dc 4Y)ﬁ

$O'GIAO DUC VA DAO TAO TUYEN KY THI CHON HSG LOP 9 NAM HOC 2016-2017
QUANG DE THI MON: TOAN

DE CHINH THU'C

Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

a) Chirng minh nam diém A, P, O, M, N cung nam trén mot dudng tron.
b) Khi AP =x (x > 0), hay tinh dién tich t&r giAc POMN theo R va x.
2) Cho hinh vuéng ABCD, M va N la hai diém thudc canh BC va CD sao cho MAN = 45° C4c
doan théng AM, AN lan luot cit BD tai P, Q. Goi R 1a giao diém cua MQ va NP. Chuing minh rﬁng
AR vudng gbc voi MN

HO VA t€N thi SiNA: ..t ; S6 bdo danh: .................. ; Phong thi s6..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

Bai 1: Cho biéu thic P = ﬁ+3 ‘/_+2 x+2 :(1— ! j
\/_+2 3— \/_ X—Sx/;+6 x/;+1

a) Tim BDKXD va rat gon P
b) Tim céc gia tri nguyén ciiax dé P <0

¢) Vi gia tri nao cta x thi biéu thtrc% dat GTNN

a) Giai phuong trinh 3x —1+ X4—_1 —3x+1
X

2

2 2 2
b) Giai h¢ phuong trinh { X Ty =2y
(x+Y)A+xy) =4%y*

Cho dudng tron tim O duong kinh AB = 2R. Goi M 1a mét diém bat ky thudc duong tron (O) (M
khac A, khac B). Céc tiép tuyén v6i duong tron (O) tai A va M cit nhau ¢ E. V& MP vudng goc véi
AB (P thuoc AB). V& MQ vuong goc voi AE (Q thuoc AE)

a) Chung minh ring PQ, OE, MA dong quy

b) Goi K la giao diém ciia EB va MP. Chimg minh ring KM = KP

c) biat AP = x, tinh MP theo R va x. Tim vi tri cua M trén duong tron (O) dé hinh chir nhat
APMQ c6 dién tich 16n nhat.

Bai 4:

a) Giai phuong trinh nghiém nguyén X° + 2y’ +2xy = y +2
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Lz L a+b+c=9
b) Cho a, b, clacic so thyc théaman § , .,
a“+b°+c° =27
Tinh gid tri ctia P =(a—2)*"" +(b—3)*"° +(c—4)*"

Bai 5:

b+c+7+c+a+6+a+b+526

Cho a, b, ¢ > 0 thoa min a + b + ¢ = 9. Chtng minh ring
2+a 3+b 4+cC

HO VA tEN tHI SINA: ... ; S6 bdo danh: ... ; Phong thi s6..............
Thi sinh khéng dwoc st dung tai liéu va mdy tinh cém tay.
Gidm thj khéng gidi thich gi thém.

Pé s6 41

SO GIAO DUC VA PAO TAO TP. HO KY THI CHON HSG LOP 9 NAM HOC 2016-2017
CHi MINH DE THI MON: TOAN
—————— Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
PECHINHTHOC  ——

a’+b?>+c?—ab-bc—ca
a?—c*—2ab+2bc

Bail: Choa,b,cthbamina—b=7;b—c=3.Tinh P=
Bai 2:
a) Giai phuong trinh (2x—1)Jx+3 =x*+3

X(y-D)+y(x+1) =6

b) Giai h¢ phuong trinh
x-D(y+D=1

Bai 3: a) Cho x, y>Oth0amanL+ 2y

=1. Tim GTLN cta P = xy?
1+x 1+y

b) Tim x, y nguyén thda man (X+ y)(x+ 2y) =X+5
Bai 4:
a) Cho tam giac nhon ABC c6 H la truc tam. Goi M, N lan luot 1a trung diém cua BC va AH.
Puong phan giac trong goc A cat MN tai K. Chimg minh rang AK vudng goc véi HK

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Cho tam giac ABC ndi tiép dudng tron (O). Goi AH, AD lan luot 1a dudng cao, dudng phan

gi4c trong cua tam gidc ABC (H, D thudc BC). Tia AD cit (O) tai E, tia EH cit (O) tai F va tia FD
cit (0) tai K. Chimg minh rang AK 1a dudng kinh cta dudng tron (O)

Bai 5:

Trong tudn, mdi ngdy Nam chi choi m6t mén thé thao. Nam chay ba ngay mét tuin nhung
khong bao gid chay trong hai ngay lién tiép. Vao thir Hai, anh ta choi bong ban va hai ngay sau d6
anh ta choi bong da. Nam con di boi va choi cau 16ng, nhung khéng bao gid Nam choi cau 16ng sau

ngay anh ta chay hodc boi. Hoi ngdy nao trong tuan Nam di boi ?

HO VA teN thi SiNA: ... ; S6 bdo danh: .................. ; Phong thi sé..............
Thi sinh khéng dwoc st dung tai liéu va mdy tinh cém tay.
Gidm thj khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Dé s6 42

SO GIAO DUC VA DAO TAO BAC KY THI CHON HSG LOP 9 NAM HOC 2016-2017
NINH DE THI MON: TOAN
—————— Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
PECHINHTHOC

Bai 1:

a) Rt gon biéu thie B = \/13+ 3ox/ 249442

b) Cho cic sb thuc a, b, c théamana+b+c=0; a’+b* =c?;b?+c? =a%;c’ +a’ =b?. Tinh gia

a’ N b? . c?
a?-b*—c? b?’-c’-a’ c’-a’-b?

tri biéu thitc P =
Bai 2: 7 7
a) Trong h¢ truc toa d¢ Oxy tim trén duong thang y = 2x + 1 nhiing diém M(x; y) sao
cho y? —5y/X +6x=0
b) Cho a, b, ¢ 1a cac sd thuc thoa man %+ g +% =0 . Chtng minh rang phuong

trinh ax® +bx+c =0 ludn c6 nghiém.

Bai 3:
a) Cho cac s6 thyc duong a, b, c. Chimg minh rang;
28 + 28 + - PPV PO B 8
(a+b)*+4abc (b+c)°+4abc (c+a)”+4abc a+3 b+3 c+3

b) Tim céc sb nguyén té a, b, ¢ va sd nguyén duong k théa man phuong
trinh a® +b® +16¢* = 9k* +1

Bai 4:

Cho doan thang AB = 2a ¢6 trung diém 1a O. Trén cing nira mit phang bo AB dung nira dudng
tron tam O duong kinh AB va nira dudng tron tdm O” duong kinh AO. Piém M thay d6i trén nira
dudng tron (0”) (M khac A va O), tia OM cit duong tron (O) tai C. Goi D 1a giao diém tht hai cia
CA v61 duong tron (O”).

a) Chung minh rang tam giac ADM can.

b) Tiép tuyén tai C ciia dudng tron (O) cit tia OD tai E. Chtrng minh EA 1a tiép tuyén chung cta
hai duong tron (O) va (O”).

¢) Duong thang AM cit OD tai H, dudng tron ngoai tiép tam giac COH cét duong tron (O) tai
diém thr hai 1a N. Chimg minh rang ba diém A, M, N thing hang.

d) Tinh d6 dai doan OM theo a biét ME song song voi AB
Bai 5:

a) Cho hinh vuéng MNPQ va diém A nim trong tam giac MNP sao cho AM? = AP? +2AN?.
Tinh goc PAN

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

b) Cho cic da thitc P(x) = X +ax® +bx+¢;Q(X) = x> +2016x + 2017 thoa man P(x) = 0 c6 ba
nghiém thuc phan biét va P(Q(x))=0 vo nghiém. Ching minh rang P(2017) >1008°

HO VA tEN thIi SINA: ... ; S6 bdo danh: ... ; Phong thi s6..............
Thi sinh khéng duroc st dung tai liéu va mdy tinh cam tay.

DPé s6 43
s& GIAO DUC VA PAO TAO BAC KY THI CHON HSG LOP 9 NAM HOC 2014-2015
GIANG DE THI MON: TOAN
—————— Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
BE CHINH THU'C Ngay thi: 21/03/2015
(Dé thi gom 01 trang)
Cau
\/_ 2\/_ y Sy .
Cho P— V6l X=0;y>0;x#9
N 3\F +2yy x—Jw by SR
1) Tinh * pige p= 2007 +2V2015
y 2011
2) Tim max P.
Cau 2:

1) Giai phuong trinh: /2x+1+ 2)(_31—(2X—1)\/X2 +4-2=0
X+

2
2) Giai h¢ phuong trinh: { , Fray-ax-y=0
X" —4(x+y-Dx"+y +2xy=0

Cau 3:
1) Cho phuong trinh: ax* —(b—a+1)x=m*+1 (1).

a) Véia=1; b=2 thi phuong trinh (1) ludn c6 2 nghiém: x;; X, . Tim min x? + X

b) Néu 2a®+b?—2ab—6a+2b+5=0 thi pt (1) c6 hai nghiém ddi nhau,
2)Tim 2 chit s6 tan cing ctia S =17 +2% +3% +.....+2015%

Cau 4:
1) Cho hinh vuéng ABCD va M thudc phan gidc ngoai ABC nhung M khong thudc DA, DC.
Puong trung truc ciia MD cit BC, AB lan luot tai E,F. Ching minh ring: DEMF 1a hinh vudng.
2) Trén canh AB, BC, CA ciia AABC déu lay M,N,P sao cho: AM=BN=CP
a) Chung minh O ciia duong tron ngoai tiép \Delta ABC 1a tim dudng tron ngoai tiép AMNP
b) Tim M,N,P dé c6 min P,

Céau 5:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguoi suu tam, tong hep: Ho Khic Vil ‘
Cho a,b,c 1a céc so thyc duong thoa man: a <1;b <2va at+b+c=6. Chirng minh rang:

(a+)(b+1)(c+1)>4abc

HO VA tEN thI SINA: ... ; S6 bdo danh: ................. ; Phong thi s6..............
Thi sinh khéng duroc st dung tai liéu va mdy tinh cam tay.
Gidm thj khéng gidi thich gi thém.

Pé s6 44
SO GIAO DUC VA PAO TAO QUANG KY THI CHON HSG LOP 9 NAM HOC 2014-2015
NGAI DE THI MON: TOAN
—————— Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé
BE CHINH THU'C Ngay thi: 23/03/2015

(Pé thi gom 01 trang)

Bai 1: (4,0 diém )

a) Véiab la cac s nguyén .Ching minh rang: Néu 4a® +3ab—11b* chia hét cho 5 thi a*—b*
chia hét cho 5

b) Tim cac sb nguyén to p dé p? +2°ciing 12 s6 nguyén td

c) Tim tat ca cac tam giac vuong c6 do dai canh la sb tu nhién va s do dién tich bé“mg s6 do chu
Vi
Bai 2: (4,0 diém)

a) Giai phuong trinh: ——% - J3x11-1

\3x+10
Xy+X+y=3
b) Giai h¢ phuong trinh: 1 1

2
r2x |y "3
y°+2y 3
Bai 3: (4 diém )
a) Cho ba phuong trinh (4n x): x* —2ax+bc=0(1); x* —2bx+ca=0(2), x* —2cx+ab = 0(3)
Chimg minh rang trong ba phuong trinh d cho c6 it nhat mot phuong trinh c¢6 nghiém
b) Tim GTNN cia biéu thic A=x—2\/xy +3y—2x +1
Bai 4 : (4 diém) , o
Cho tam giac ABC c6 ba goc nhon noi ti€p duong tron tam O.Trén ciing nho BC lay diem M (M
khac B, C). GoiH, I, K IQn luot 1a diépl doi xtrng cia m qua AB, BC, AC.
a) Chang minh ba diém H,I, K thang hang
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"

Ngudi suwu tam, tong hop: Ho6 Khic Vil
b) Tim vi tri ciia diém M dé HK 16n nhit

Bai 5: (4 diém)
1) Cho duong tron tam (O;R) va dlem A ¢6 dinh sao cho OA=2R .Mét dudng thang d quay quanh
diém A ( khong di qua tdm O) va cét dudng tron (O;R) tai hai diém phan biét M, N (M nam giira 2
diém A N)

a) Tinh dién tich tam giac AON theo R khi M la trung diém AN

b) Ching minh rang dudng tron ngoai tiép tam gidc MON luén di qua 1 diém cb dinh (khac

diém O)

2) Cho tam giac ABC, dudng trung tuyén AM.Tinh s do cac goc B va C cua tam gidc ABC, biét

rang MAB =15"va MAC =30

Cau 1:
4

L
y X+Yy
Xy =/4y —

b) Cho cac sb thuc khong am x,y thoa man x+y=2. Ching minh rang: 2 <./x*+y® + \/W <6
Cau 2:

Véin nguyén duong (n>2), dat P, :(1—ij(l— L j...(l— L j

1
—+
a) Giai h¢ phuong trinh: { X

1+2 1+2+3 1+2+3+...+n

Tim tat ca cac s6 nguyén duong n (n>2) sao cho Pi 1a s6 nguyén
Céau 3:

Cho cac s nguyén duong x, Y, z thoa min x° + y? = z°

a) Chimg minh A=xy chia hét cho 12

b) Ching minh B = x®y —xy® chia hét cho 7

Cau 4:

Cho duong tron (0). Ly cac diém A, B, C thudc (O) sao cho tam giac ABC nhon va AB > BC >
AC. Puong tron tam C, ban kinh CB cit duong thang AB va (O) lan luot tai D va E (D, E khac B)

a) Ching minh dudng thang DE vudng goc véi duong thang AC.

b) Gia sir dudng thing DE cit (O) tai F (khac E); cac duong thang CO,AB cit nhau tai G va cac

duong thang BE, CF cit nhau tai K. Chirng minh CKG =CBG

Céau 5:
Bén trong hinh chit nhat kich thuéc 5x12 cho n diém bat ky.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suwu tam, tong hep: Ho Khic Vi ‘ q

a) Vo&in=11,chiing minh trong so cac diém da cho Iudn ton tai hai diém ma khoang cach giira
hai diém d6 khong 16n hon 13

b) Két luan trén con dung khong khi n=10?Tai sao

HO VA téNn thi SiNA: ..ot ; S6 bdo danh: ................. ; Phong thi s6..............
Thi sinh khéng duroc st dung tai liéu va mdy tinh cam tay.
Gidm thj khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 46
SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
PHU THO Lép 9 THCS NAM HOC 2014-2015
Mbén: Todn
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng k€ thoi gian giao dé

(Pé thi cé 01 trang)

Cau 1 (3,0 diém)

a) Tim cac sd nguyén x, y thda man phuong trinh: X2 + y2 —Xy=X+Yy+2.

b) Chirng minh rang v&i ba s6 tu nhién a,b,c trong dé c6 ding mot s6 1é va hai s& chan ta luén c6
(a+b+c)’ —(a+b—c)’ —(b+c—a)’ —(a—b+c)’ Chiahétcho 96
Cau 2 (4,0 diém)

2
. , 1 1 1 1
a) Chd&ng minh rang v&i moi sé nguyén duong n ta co \/l+ [— + —Zj =1+———
n n+

b) Tinh téng

2 2 2 2
S=_1+ l+1 +. 1+ l+1 +. 1+ 1+1 +o L |14 L+L
3 2 4 3 5 2014 2016

Cau 3 (4,0 diém)

a) Giadi phuong trinh

V2X% =X =2x - X*
b) Giai hé phwong trinh
(x* 1)y +(y? -1k =2(xy 1)
{4x2 +y?+2X-y-6=0
Cau 4 (7,0 diém)

Cho BC la day cung c6 dinh cla dudng tron (O; R) ,( BC<2R),A |3 diém di dong trén cung I&n BC,( A
khong trung B,C). Goi AD, BE, CF 1a cac duwong cao clia tam gidc ABC;EF cat BC tai P ,qua D ké dudng thang
song song v&i EF cat AC tai Q va cat AB taiR.

a) Chdng minh t& giac BQCR Ia t& giac ndi tiép
b) Goi M la trung diém canh BC .Ch&rng minh hai tam gidc EPM,va DEM |3 hai tam gidc déng dang.

c) Chiéng minh rang dudng tron ngoai tiép tam gidc PQR ludn di qua mot diém cd dinh
Cau 5 (2,0 diém)
Cho céc s6 thuc du‘dng x,y,2 théa man X? + y2 +22=3

3yzi/_~°§/__

Chitng minh rang > XY + YZ + Xz

Hét

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
THAI BINH Lép 9 THCS NAM HOQC 2014-2015
Moébn: Todn
DE CHINH THU'C Thoi gian lam bai: 150 phut, khéng ké thoi gian giao dé

(Pé thi cé 01 trang)

DE SO 47
Céu 1: (3 diém)
X L% N I 2x+1
Tim céc sO nguyén X, y thod man y =
X+2

Cau 2:(3 diém)
Trong mit phang toa 46 Oxy , cho dudng thang (d): y = ax+b(a = 0). Tim a, b biét (d) di qua
diém M(1;1) va cit tia Ox,0y theo thir tw & A va B sao cho tam giac OAB can

Céu 3 (3 diém )
Cho da thirc P(x) = x* —5x* —2x+3¢6 cac nghiém 1a X, X,, X;, X, . ddt Q(X) = x> —3.

Tinh T =Q(%,).Q(%,)-Q(%).Q(x,)

Céu 4: (3 diém)

eV yiog

VA2 +1+2x

4y 1 oaxE y14y2 =3
y

Giai hé phuong trinh:

Cau 5: (3 diém)
Cho tam giac ABC, xac dinh vi tri ciia M trén canh AB dé duong thang qua M song song véi
BC, cit AC tai N dé dién tich tam gidc ABC bang 4 lan dién tich tam giaic BMN

Ciu 6: (3 diém)

Cho tam gidc ABC noi tiép (O; duong kinh AB). trén canh AC 1y E (E khéac A va C). dudng
thang BE cat duong tron (0) & D (D khac B), goi F 1a giao diém cia AD va BC, M la trung diém cua
EF , ching minh ring
a) EF vudng goc AB
b) DM va CM la cac tiép tuyén

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
HO VA tEN thi SINA: ... ; S6 bdo danh: ... ; Phong thi sé..............

Thi sinh khéng duoc si dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

PE SO 48
SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
THAI BINH Lép 9 THCS NAM HOC 2013-2014
Mon Toan
DE CHINH THU'C Thoi gian 1am bai: 150 phat, khong ké thoi gian giao dé

Dé thi c6 01 trang

Cau 1. (3,0 diém)

Chirng minh réng X= \/3+x/§+\/§+\/€ +\/3+x/§—\/§—\/€ la mot nghiém cta phuong
trinh: x° —4x* +3x*-14x+8=0
Cau ll. (4.0 diém)

— 2 r
1) Cho 2 dudng thang d, 1y = (m* +1)x—m’ +2.d,:y = 21 x+3m2 +7(m 1a tham sd).
m°+1 m°+1

Chung minh rang véi moi gia tri cia m thi d,;d, ludn cat nhau tai mot diem M nam trén mét duong

tron ¢ dinh.
2) Cho da thirc P(x) voi hé sé nguyén thoa man: P (2012) =P (2013) = P(2014) =2013. Chung

minh rang da thirc P(x)-2014 khong c6 nghiém nguyén.
cau lll. (3.0 diém)

3 = J—
Gii hé phuong trinh:{ ¢~ XY "D =1=13yy-1()
3x*y +y? +14 = 3x* +15y(2)

cau IV. (2,0 diém)

Cho cac s6 thuc duong x,y,z thoa mén: xyz=1. Tim gi4 tri 16n nhét ctia biéu thic:

1 1 1
) 7 a2 2 T2 2
X“+2y“+3 y° +2z°+1 z°+2x°+3

Cau V. (3.0 diém)

Cho tam giac ABC c6 duong phan giac trong goc B 1a BD cit trung tuyén AM tai I, duong

AM

thang CI cit AB tai N. Ching minh rang; % +1= ZW

Cau VL. (3,0 diém)
T mot diém P nam ngoai duong tron (O) ké tia Px tiép xuc vai (O) tai A va tia Py tiép xuc véi
(O) tai B. Trén tia Px lay diém C nam ngoai doan PA, trén tia Py 1y diém D nim ngoai doan PB.

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"

G%um suru tAm, ton g hop: H6 Khic Vii

AO DUCVADAOTA KY THI CHON HOC SINH GIOI CAP TiNH

BAC GIANG L&p 9 THCS NAM HOC 2013-2014
Mén Toan
DE CHINH THU'C Thaoi gian lam bai: 150 phut, khéng ké thai gian giao dé

Dé thi ¢ 01 trang

Trén doan CD 1y diém M sao cho % = % , duong thing qua C song song véi Py cit dudng thing

BM tai N. Chting minh ring: AB.CN=AO.AN va ACO = ANB

Cau VII. (2,0 diém)
Cho 1008 s6 nguyén dwong phan biét khong vuot qua 2014. Chimg minh rang trong cac s6 do
ludn ton tai 2 s6 co tong bang 2015.

HO VA teN thi SiNA: ... ; S6 bdo danh: .................. ; Phong thi sé..............

PE SO 49

Cau 1.(5,0 diém) Cho bidu thic P = 4a+8 «/a+ -2 «\/a+2+2 3«/a+2+a+2
\/a+2+2 2—-\a+2 Ja+2+2

1) Rt gon biéu thic P
2) Tinh gi4 tri cia P khi a =417 +124J2 — {17122

Cau 2.(4,0 diém)

1) Giai phuong trinh: 5X° +4X+7 —4xX\X* +X+2 —4/3x+1=0
2
2) Giai h¢ phuong trinh: { i( i 3Xy2_ (=) 2= 0
X" +9y(x“+y)-5x"=0
Cau 3. (4,0 diém)
1) Cho phuong trinh x> —=5x+m=0 (1)( v6i m la tham s6). Tim m dé phuong trinh (1) c6 hai
nghiém phan biét X, x, dong thoi T = (X2 +5x,)® +46m nho nhat.

2) Tim cac s6 nguyén duong X,y thoa man 2x° —xy+7x+2y—y?—7=0

Cau 4. (6,0 diem)
Cho tam giac ABC c6 ba goc nhon va noi tiép dudng tron (O), BE,CF la cac dudng cao.Cac tiép

tuyén voi dudng tron (O) tai B va Ccait nhau tai I, dudong thang BC cat OI tai M.

1) Chung minh AB _ ﬂ

AE ME

2) Chimg minh tam giac ABI va tam gidc AEM ddong dang.
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suwu tam, tong hep: Ho Khic Vi v ‘

3) Goi N la giao diém cia AM va EF, P la giao diém cua Al va BC. Ching minh rang NP vudng
goc voi BC.

Cau 5.(1,0 diém)
Cho céc s thuc duong a, b, c. Ching minh rang:

2 2 2 2 2 2
«/a +b +\/c +b +\/a +C 22( a b c ]

+ +
C a b Jo2+c?  J2+a® Jal+b’

Ho va tén thi Sinh: ..........c.ccooviimiiiiiiiiiiieis e - 86 bdo danh: ..., - Phong thi s6......... ...
Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
Giam thj khéng giai thich gi thém.

PE SO 50
SO’ GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
QUANG NAM Lép 9 THCS NAM HOC 2013-2014
Mon Toan
BE CHINH THU'C Thoi gian 1am bai: 150 phut, khéng ké thoi gian giao dé

Pé thi c6 01 trang

Ciu 1: (4 diém)

a. Rit gon bidu thirc A=+x+4x—4 +x—4Jx—4 véi x> 4

b. Cho a, b, c, d, e, f1a cac s thuc khac 0 thoa m5n§+9+% =1va 9+E+i:O.Tinh gia tri biéu
e a C
2 2 2
thitc B=a—2+te’—2+%.

Ciu 2: (4 diém)
a. Tim céc s6 tu nhién n sao cho n? —14n—256 13 mot s6 chinh phuong
b. Cho a 14 s6 ty nhién 16n hon 5 va khong chia hét cho 5. Chting minh rang a®" +3a*" —4:5vn

Céu 3: (6 diém)
a. Giai phuong trinh x* ++/x+2014 = 2014

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
HAI PHONG Lé'p 9 THCS NAM HOC 2011-2012
Mon Toan - Bang A
BE CHINH THUC Thoi gian 1am bai: 150 phut, khdng ké thoi gian giao dé

Pé thi c6 01 trang

X+y+z=2

2xy—2° =4

c. Cho a, b, ¢ 1a cac sd thuc théa man a® +b? +c? =1. Chimg
minh: abc+2(1+a+b+c+ab+ac+bc)>0

b. Giai h¢ phuong trinh {

Cau 4: (3 diém) 7 ‘

a. Cho hinh binh hanh ABCD, céac diém M,N lan lugt thuoc AB,BC sao cho AN=CM. Goi K 1a giao
cua AN va CM. Ching minh KD la phan giac cuia AKC .

b. Cho AABC vudng tai A (AB<AC). Biét BC =4+ 443 va ban kinh duong tron ndi tiép tam giac
ABC bang 2. Tinh B,C cua AABC.

Ciu 5: (3 diém)

Cho AABC ndi tiép duong tron (O). Trén canh BC ldy diém D tuy ¥ (D khac B, C). Puong
tron (Ol) qua D va tiép xtic voi AB tai B; duong tr(‘)n(Oz) qua D va tiép xtic voi AC tai C; hai dudng
tron ndy cat nhau tai diém th hai E.

a. Chirg minh rang khi D di dong trén canh BC thi duong thing DE luén di qua 1 diém cd dinh.
b. Gia sit AABC can tai A. Ching minh rang tich AD.AC khéng phu thudc vao vi tri diém D trén
canh BC.

HO VA tEN thi SINA: ... ; S6 bdo danh: .................. ; Phong thi s6..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

PE SO 51

Bai 1: (2.0 diém)
a.  Cho A={7+52:B=320-14V2 Tinh A + B

b.  Choa, b, clacéc sé khac 0 thoa mdn a + b + ¢ = 0. Chang minh rang:
a’ b* c* 3

+ + =—
a4 _ (b2 _CZ)Z b4 _(CZ _a2)2 C4 _(aZ _b2)2 4

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 2: (2.0 diém)
{\/x+2+4/y+2:4
a.  Giai hé phuong trinh V> T\ y+7=6

4 4

X —1+y -1

b.  Cho x, y Ia hai sé nguyén khac -1 sao cho Y1  X+1 |38 nguyén. Ching
minh ring X ~1chia hét cho y+1

Bai 3: (1.0 diém)
Tim nghiém nguyén ciia phuong trinh 32X +16y° +42° =t°

Bai 4: (2.0 diém)

Cho ti giac 16i ABCD biét AB = BD, BAC =30",ADC=150" chiing minh ring
CA la tia phén giac cuaa goc BCD

Bai 5: (2.0 diém)
Cho dudng tron (O) nai tiép tam gidc ABC, goi K, P, Q lan luot Ia cac tiép
diém cuaa cac canh BC, AC va AB. Goi R 14 trung diém cta doan thang PK. Chuang

minh ring PQC =KQR

Bai 6: (1.0 diém)
a* b* c
A . 3 3 + 3 + 3 =
Cho ba sb duong a, b, ¢. Chitng minh rang P (c+22) c*(a+2b) a*(b+2c)
Dau dang thic xay ra khi nao?

Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

PE SO 52

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
HAI PHONG Lép 9 THCS NAM HOC 2011-2012
M6n Toan - Bang B
BE CHINH THU'C Thoi gian 1am bai: 150 phat, khong ké thoi gian giao dé

Pé thi ¢ 01 trang

Bai 1: (2.0 diém)

a. Cho A=¥7+5J2;B=%20-142 . Tinh A+B.

b. Cho a,b,c 1a c4c sé khac ) thoa man a+b+c=0. Chting minh:
a’ b? c? 3
b D-c-a C-a-b 2

Bai 2:(2.0 diém)

Jx+2+ y+2=4
X+7 +Jy+7=

b. Cho X, y, z la nhitng s6 nguyén thoa man diéu kién x* + y* +z*chia hét cho 4. CMR;

a. Giai hé phuong trinh: {

ca x,y,x déu chia hét cho 4.
Bai 3:(1.0 diém).

Tim cac nghiém nguyén cta phuong trinh: x*+4x* +7x* +6x+4=y’
Bai 4:(2.0 diém).

Cho tam giac ABC ndi tiép (O). Tiép tuyén tai A va C véi duong tron cit tiép
tuyén veé tir diém B cta duong tron lan luot tai P va Q. Trong tam giac ABCvé duong
cao BH (H nam giita A va C). Chiing minh: HB 14 tia phan gi4c cua PHQ.

Bai 5:(2.0 diém).

Cho tam giac ABC ndi tiép (O). Puong phan giac caa cac goc BAC & ACB cit
nhau tai | va cat duong tron tam O lan lyot tai E va D. Chang minh: DE vudng goc voi
Bl.

Bai 6:(1.0 diém).

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ‘
Cho a, b, ¢ la cac so thuc duong. Chirng minh rang:
a’ b? c?
+ + >
b(c+2a) c(a+2b) a(b+2c)

Dau dang thic xay ra khi nao?

.......... HET .o
PE SO 53
SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
NGHE AN Lép 9 THCS NAM HOC 2013-2014
Mon Toan - Bang A
BE CHINH THU'C Thoi gian 1am bai: 150 phut, khéng ké thi gian giao dé

Dé thi c6 01 trang

a. Chtng minh rang ton tai s6 tu nhién k sao cho 2013 —1 chia hét cho 10°
b. Tim moi s6 nguyén x sao cho x* +281a s6 chinh phuong

Céau 2

a. Giai phuong trinh: JAX2 +5X+1—2X2 —x+1=9x—3
2J2x =3-2X—
b. Giai h¢ phuong trinh: { Y y

X2 —2xy—y* =2
Cau 3:
B X2 y2 Z2
Cho céc so thuc duong x, y, z thoa man xy + yz +zx =1.Tim min cua P = + +
X+Yy Y+zZ Z+4+X
Cau 4

Cho duong tron tim O ban kinh R. Tir diém M la diém ngoai dudng tron ké hai tia tiép tuyén
MA; MB (A, B la tiép diém) va cat tuyén di qua M cét dudng tron tai C, D (C nam giita M va D)
cung CAD nhé hon cung CBD. Goi E 1a giao diém ciia AB véi OM.

a. Chung minh DEC =2DBC

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suwu tam, tong hep: Ho Khic Vi o
b. Tu O ké tia Ot vudng goc vadi CD cat tia BA ¢ K. Chirng minh KC va KD 1a ti€p tuyén cua
duong tron O

Caus
Cho dudng gap khuc khép kin c¢6 d6 dai bang 1.Ching minh rang ludn ton tai mot hinh tron c¢6 ban

Kinh R = % chtra toan bo duong gip khuc d6

o HOVALEN LRI SINA: .o ; S6 bdo danh: ... ; Phong thi s6..............
e Thisinh khéng dwoc si¥ dung tai liéu va mdy tinh cém tay.
e Gidm thj khéng gidi thich gi thém.

PE SO 54
SO’ GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
HAI PHONG Lép 9 THCS NAM HOC 2013-2014
M6n Toan - Bang A
DE CHINH THU'C Thoi gian 1am bai: 150 phat, khong ké thoi gian giao dé

Dé thi c6 01 trang

Bai 1: (2,0 diém).

1+£ 1——3
a) Cho 4 _ 2 . 2 . Chung minh rang a 1a m¢t nghiém cta phuong

1+ 1+’\/2§ 1—411—\/;§

trinh 2013x* — 2014x +1=0 q

b) Cho X, vy, z 1a cac s6 duong thdéa man xy + yz + zx = 2014. Tinh gia trj ctia biéu thuc :

(y + 2014)(2 + 2014) (2° + 2014)(x + 2014) (x - 2014)(y +2014)
x> +2014 y® +2014 72 +2014

Bai 2: (2,0 diém).

a) Giai phuong trinh:  X* +2X, ’X—E =3x+1
X

x> -3x=y

P=

b) Giai h¢ phuong trinh: J y3 —3y =7
2°-3z=4-x
Bai 3: (1,0 diém).
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cho céc s6 hiru ti a, b thoa min a? +b? + (ab +b1)

Chutng minh rang /ab+1 ciing 1a mot sé hiru ti.
Bai 4: (1.5 diém).

Cho tir gidc ABCD nbi tiép duodng tron (O). Cac duong thing AB va CD cét nhau tai E; cac
duong thing AD va BC cit nhau tai F. Phan giac trong ciia DFC cét AB tai P, cit CD tai Q. Chung
minh rang: a) APQE can. b) EF? = FAFD+EAEB
Bai 5: (2,5 diém).

Cho tam gidc ABC ( AB<AC ) ngoai tiép dudng tron (O); L, J 1an luot 1a cac tiép diém cua (O) véi
cac canh AB,AC. Goi (K) 1a dudng tron bang tiép trong BAC cuia tam giac ABC tiép xtic voi cac
canh AB, AC lan luot tai F, G. Céc duong théng 1J va BO ¢t nhau tai H.
a) Chirng minh rang BHC =90°
b) Goi M 14 giao diém cua KC va GF; N 14 giao diém cua IJ va CO. Ching minh rang MN song song
voi AC.
Bai 6:(1,0 diém).
v oA o {XZ+YZ+3X+)’:1 NP K, o x s 1 1k
Cho x,y,z 1a céc s0 thyc thdéa man: . Tim gid tri 16n nhat va gié tri nho nhat
2XZ2+Yyz+5x =1

ctia biéu thiuc P=xy(z+2)

PE SO 55
S&' GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
YEN BAI NAM HOQC 2011-2012

MON THI: TOAN; LOP: 9 PHO THONG
DE THI CHINH THU'C Ngay thi: 03/03/2011
Dé thi co 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Cau 1:

2 = — —_—
Tim hai s6 x,y nguyén thod man X XY= 7x—-2y-15

Cau 2:

X Y
X*+1 y*+1

2
"3
(X+y)@+ i) =6
Gidi hé phwong trinh: Xy

Cau 3:

Cho hinh thang ABCD (AB//CD). Trén day I&n AB lay diém M khéng trung véi cac dinh. Qua M ké cac
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

dwong thang song song véi AC va BD, cac dudng thang nay cat hai cach BC, AD lan lwot tai E va F. Poan EF
cat AC va BD lan lwgt tai | va J. Goi H I trung diém cha 1).

a. Chirng minh rang: FH = HE

b. Cho AB = 2CD. Chirng minh rang: EJ = JI =

Cau 4:
Cho dwdng tron O va mot day cung AB(O ¢ AB ). Céc tiép tuyén tai A va B clia dworng tron cat nhau
D+AB

tai C. Ké day cung CD cua duwdrng tron dwéng kinh OC( ). Day cung CD cét cung AB clia dudng tron

(0) tai E (E nam giira C va D).
a. Chirng minh: BED = DAE
b. Chirng minh: DE® = DADB

Cau 5:
1 1 1 1
S = + +.t +.+——,(keN;1<k <2012
cho V12012 2.2011 Jk(2012—k +1) J2012.1 ( )
4024

Sosanh sva 2013

Cau 6:
2 2 2
X z 3
- >—
Cho x, y, z 1a ba s6 dwong thod man xyz=1. Chirng minh rang: y+1 z+1 x+1 2
----------------- 5 1<) |E——
HO VA teN thi SiNA: ... ; S6 bdo danh: .................. ; Phong thi sé..............
Thi sinh khéng dwoc st dung tai liéu va mdy tinh cém tay.
Gidm thj khéng gidi thich gi thém.
PE SO 56
s&'GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI VAN HOA CAP TiNH
THAI BINH NAM HOQC 2011-2012

MON THI: TOAN; LOP: 9 PHO THONG
PE THI CHiNH THU'C Ngay thi: 16/03/2012

D& thi c6 01 trang Thoi gian lam bai 150 phut, khéng ké thoi gian giao dé

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cau 1: (3,0 diém)

Cho tam gidc vudng cé do dai cac canh |a nhitng s6 nguyén va sé do chu vi bang hai [an sé do dién tich.
Tim d6 dai cdc canh cha tam giac do.

Cau 2: (3,0 diém)

Cho biéu thirc: P = \/1— X+ 1-x)V1-x* + \/1— X—(1—X)\1—x? v&i x e[-1;1]. Tinh gid trj biéu

thrc P voiX = — .
2012

Cau 3: (3,0 diém)

Tim s6 thuc x, y théa man: (x* +1)° y* +16x° +\fx2 —2x—y>+9 =8x’y +8xy
Cau 4: (3,0 diém)

Trong mat phang toa dod Oxy, cho Parabol (P): y= X® va hai diém A(-1;1). B(3;9) nam trén (P). Goi M 1a
diém thay d6i trén (P) va c6 hoanh dd 1a m (-1< m< 3). Tim m dé& dién tich tam gidc ABM |&n nhét.
Cau 5: (3,0 diém)

Cho tam giac ABC ndi ti€p (O;R). Goi | 1a diém bat ki trong tam giac ABC (I khéng nam trén cac canh cla
tam giac). Cac tia Al, BI, Cl cat [an lwgt BC, CA, AB tai M, N va P.
Al Bl CI

t——t—=
AN BN CN

1 1 1 4

+ + < 7

AM.BN BN.CP CP.AM 3(R-0I)

a) Chirng minh:

b) Chirng minh:

Cau 6: (3,0 diém)
Cho tam gidc ABC c6 gdc A tU, néi tiép (O;R). Goi x, v, z 1a khoang céch tir O dén cdc canh BC, CA, ABvar
la bdn kinh dwong tron ndi ti€ép tam giac ABC. Chirng minh y+Z—X=R+r.

Cau 7: (2,0 diém)

SO GD&DT HAI DUONG Ki THI CHON HOC SINH GIOI TiNH
LGP 9 THCS NAM HOC 2011 — 2012
MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bai: 150 phuat (khéng ké thoi gian giao dé)

Ngay thi: 23/03/2012

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
(D& thi gdm cé 01 trang)

Cho x, y thda man x,yeRvéOSx,ysl.Chu’ngminhrfzng X+\/y£2ﬁ.
2 1+y 1+X 3

PE SO 57
Cau 1 (2,5 diém).

X* —5X+6+3yXx* —6x+8
3X—12+ (Xx—3)VX2 —6X +8
b) Phantich thanh nhanti: @° +b°+¢° —(a+b+ c)3

a) RUtgon biéuthire: A=

3 3
Tim x biét: (x2 + X+ 2) —(x+1) =x°+1
Cau 2 (2,0 diém).
X +xy—2y°=0
a) Giai hé phuong trinh:

Xy +3y° + x=3

3
b) Giai phwong trinh: (X—3J —(X —3)3 =16
X—2
Ciu 3 (2,0 diém).
a) Tim nghiém nguyén cha phuong trinh:
8x° +23y” +16x — 44y +16xy —1180=0.

b) Cho n Ia s& nguyén duong va m 1a wdc nguyén duong cla 2n°. Ching minh rang n” + m khong la sd
chinh phuong.
Ciu 4 (3,0 diém).

Cho dudng tron (O;R) va AB |a dudng kinh. Goi d 1a dwdng trung truc cda OB. Goi M va N |3 hai diém
phan biét thudc duwong thang d. Trén cac tia OM, ON lay [an lugt cac diém M’ va N’ sao cho OM’.OM =
oN’.ON = R?.

a) Ching minh rang bén diém M, N, M’, N’ thudc mdt duwdng tron.

b) Khi diém M chuyén dong trén d, chirng minh rang diém M’ thudc mdt dudng tron cd dinh.

c) Tim vi tri diém M trén d dé t6ng MO + MA dat gid tri nho nhét.

Tim vj tri diém M trén d nhung M khéng nam trong dudng tron (O;R) dé téng MO + MA dat gia tri
nhd nhat.
Cau 5 (0,5 diém).

Trong cac hinh binh hanh ngoai ti€p duwdng tron (O; r), hdy tim hinh binh hanh cé dién tich nho nhat.

........................... 2123 P
Ho va teNn thi SiNhiee. e S6 bdo danh:.....ceeeveeeennnne.
Chir ki cGia gidm thi Li..ccooeeceeeennnnnns Chir ki cGa gidm thi 2.,

s& GIAO DUC VA PAO TAO BAC Ki THI CHON HOC SINH GIOI TiNH

Thay gido : H6 Khic Vil — Gido vién cap II-111
Phuong Hoa Thuan — TP Tam Ky - Tinh Quang Nam ] . )
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
GIANG LOP 9 THCS NAM HQC 2016 — 2017
MON THI: TOAN
Théi gian lam bai: 150 phut (khéng ké thoéi gian giao dé)
Ngay thi: 21/03/2017
(Dé thi gdbm cé 01 trang)

Bai 1:
PE SO 58
3 2 2 2 2
1) Cho A=X +2X% +3x+ X34 —x +6. X (VX+2+42—X)+3Vx+2 i _9<x<D
JXx+3+3 2x+3-3x+2 x> +5x+6 +6
a) Ruat gon A

b) Tim GTLN cua A

2) Cho a, b, ¢, X, y, z 14 cac s6 thyc thoa min ax® =by® = C23Vé£+£+1 =1. Chimg minh
X y z

rang g/aszrby2+cz2 =a+3o+3c
Bai 2:
X+ X=2y° +xy+2y
X —X++2x—-3+,2y+2 =5

5-x jz 163X (5-X)
x/;-i-l «/_—i—l

a) Giai h¢ phuong trinh {

-16=0

b) Giai phuong trinh (X +

Bai 3:

a) Giai phuong trinh nghiém nguyén x> = y* + xy +3

b) Chimg minh rang véi moi s6 nguyén k, da thirc sau khong thé ¢ hai nghiém nguyén phan

biét P(x) = x* —21x° + (2016 +Kk)x* —2017x + 3k

Bai 4:
1) Cho duong tron (O; R) c6 dudng kinh AB. Piém C cb dinh trén doan AB (C # A, C # B). Mot day
cung PQ thay doi luén di qua diém C va khong trung v6i AB. Cac duong thang BP, BQ cit tiép tuyén
ctia duong tron (O) tai A 1an luogt & H va K. Chtg minh rang
a) Tich AH. AK khong d6i
b) TG giac PHKQ ndi tiép mot duong tron c6 tim nam trén mot duong thang cd dinh
2) Cho tam giac ABC vuédng tai B c6 dudng cao BH. Trén doan BH ldy diém D (D # B, D # H). Trén
tia AD lay diém M sao cho CM = CB, trén tia CD liy diém N sao cho AN = AB, biét ca M, N déu
nam ngoai tam giac ABC. Goi P 1a chan dudng vudng goc ha tir A trén CN, Q 1a chan dudng vudng
goc ha tir C trén AM. Hai dudng thang AP, CQ cit nhau & K. Chimg minh rang KM = KN
Bai 5:

X, + Xy +ooot Xpp6 =0
Cho day s thuc 6 thir tu X, < X, X506 thoa man Chung
| X, [, | + .. | Xp006| = 2017

. : 2017
minh rang X, — X, = ——
g X016 — X 1008

........................... HET ..o

Ho va tén thi sinh:.....ccoceoviiinir e, S6 bdo danh:.......ccccveuennne
Chir ki cda glam thili e Chir k| cla gidm thi 2.,
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 59
SO’ GIAO DUC VA PAO TAO HUNG Ki THI CHON HOC SINH GIOI TiINH
YEN LOP 9 THCS NAM HQC 2016 — 2017
MON THI: TOAN
DE THI CHINH THUC Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)

Ngay thi: 22/03/2017
(Dé thi gdbm cd 01 trang)

Bai 1:
Choa= ﬁ_l;bz \EH. Tinh a’ +b’
2 2
Bai 2

a) Cho ham s y=ax + b (a # 0) c6 dd thi (d). Lap phuong trinh dudng thang (d), biét (d) di qua
diém A(1; 2) va cit truc hoanh tai diém B c6 hoang do duong, cit truc tung tai diém C c6 tung do

dwong théa man OB + OC nho nhat (O 14 gdc toa do)

b) Tim tit ca cic nghiém nguyén ctia phuong trinh 3x—16y —24 = \/m
Bai 3:

a) Giai phuong trinh 4%° +5x% +1=/3x+1—3X

b) Giai h¢ phuong trinh {y V2x-1+8 =5y ~/bx-3
2y*(5x* —17x+6) = 6-15x
Bai 4:

Cho diém M thudc nira dudng tron (O) duong kinh AB (M khac A, M khac B, MA < MB). Tia
phan giac ctia goc AMB cit AB tai C. Qua C v& dudng vudng goc voi AB cit dudong thang AM, BM
thotw 6 D, H

a) Chung minh ring CA = CH

b) Goi E 14 hinh chiéu vudng goc cua H trén tiép tuyén tai A cta (O), F 14 hinh chiéu vuéng goc
ctia D trén tiép tuyén tai B cta (O). Chung minh rang E, M, F thing hang

c) Goi Sy, S, thr tu 1a dién tich tir gioic ACHE va BCDF. Chirng minh r?mg CM?< @

Bai 5:

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho a, b, ¢ > 1 thoa man 32abc = 18(a+b +¢) +27. Tim GTLN cua

«/a_2—1+«/b_2—1+«/c_2—1
C

P=
a b
........................... HET oo,
Ho va tén thi sinhi...ccceveeiiiieeiee e, SO bdodanh:....eeeeeeeeennnn.
Chir ki cGia giam thi Li.....ccoeveeeeennenes Chir ki cGia gidm thi 2o,
PE SO 60
SO’ GIAO DUC VA PAO TAO KI THI CHON HOC SINH GIOI TiNH
TP.CAN THO' LOP 9 THCS NAM HOC 2013 — 2014
MON THI: TOAN
DE THI CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)
(Dé thi gdbm cd 01 trang)
Cau 1 (5 diém)
3 2
Cho phan thire P=— 12" =1 (h ez ns 1)

n®+2n° + 2n +1
a) Rat gon P.
b) Chirg minh gia tri ctia phan thiic trong cau a) tai n 1a mot phan s toi gian.
Cau 2 (5 diém)
a) Giai phuong trinh: J2x=3-Jx=2x-6

b) Ching minh x=3/9+45 +39—-45 1a nghiém cta phuong trinh x* —3x—18=0. Tir do tinh

gia tri cua x & dang thap phan.
Cau 3 (3 diém)
Tim nghiém nguyén ctia phwong trinh: 3x* +4y” +6x+3y—-4=0
Cau 4 (3 diém)
Cho tam giadc ABC, M la diém nam trong tam giac ABC.Cac duong thang AM, BM, CM lan
luot cat cac canh BC, AC, AB tai A,B,,C,. Xéc dinh vj tri cia diém M d biéu

dat gia tri nho nhét.

Cau 5 (4 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho tam giac ABC, M 1a diém nam trong tam giac ABC. Cac dudng cao BD va CE cit nhau tai

H. Goi M, N lan luot 13 trung diém cia cac doan thing AH, BC. Hai dudng phan giac cua cac
ABD, ACE cit nhau tai K.

a) Chung minh KE = KD

b) ching minh ba diém M, N, K thing hang.

........................... (313 P
Ho va tén thi sinhi....cceveiiiiiceiee e, S6 bao danh:......cceeeveeene.
Chir ki cGia giam thi Li......cooeeeeeeennennes Chir ki cGia gidm thi 2.,
PE SO 61
SO GIAO DUC VA DAO TAO PHU Ki THI CHON HOC SINH GIOI TiNH
YEN LGP 9 THCS NAM HOC 2013 - 2014
MON THI: TOAN
DE THI CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€ thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Cau 1. (3,0 diém)

J6+12 -84
J2+3+1

2X 3x
_+_ =
X2 —4X+7  2(x*=5x+7)

NI+ X +6-y -my14
\/6—x+w/1+y =m+/14

a) Chung minh rang néu hé phuong trinh c6 nghiém (XO; yO) thi (5— X0:9—Y, ) cling 1a nghiém.

Rt gon biéu thirc : A=

Cau 2. (4,0 diém)

Gidi phuong trinh :
Cau 3. (5,0 diém) Cho hé phuong trinh: {

b) Tim diéu kién ctia tham sé m dé phuong trinh c6 nghiém duy nhat.
Cau 4. (3,0 diém)
Cho tam giac ABC can tai A (A<90°), c6 BH 1a duong cao, BD la phan giac cua
ABH(H,D e AC) . Chimg minh rang; % >1

Cau 5. (5,0 diém)
b c
+

a) Cho 3 s6 duong a, b, ¢ .Chtrng minh rang: +
b+c c+a a+b

>3
2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguwoi swu tam, tong hgp: Ho Khac Vi ,
b) Cho AABCcd AD la phén giac trong cua goc A (D € BC). Goi k, 1a khoang cach tir D dén

AB (‘hoac AC). Tuong tu, goi BE la phan giac trong cua goc B (E € AC) va goi k, la khoang cach

tir E dén BA (hodc BC), goi CF la phan gidc trong ctia goc C (F € AB) va k_ 1a khoang cach tir F

dén CA (hodc CB). Goi h,,h ,h, trong tmg 1a 3 chiéu cao ké tir cac dinh A;B;C ciia tam giac d cho.

I PR ST S A 4
Tim gia tri bé nhat cua bicu thirc —"‘+h—b+h—C
b

o HOVALEN NI SINA: .o ; S6 bdo danh: ... ; Phong thi s6..............
e Thisinh khéng dwoc si¥ dung tai liéu va mdy tinh cém tay.
e Gidm thj khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vii

SO GIAO DUC VA PAO TAO NGHE Ki THI CHON HOC SINH GIOI TiNH
AN LGP 9 THCS NAM HOC 2011 — 2012
MON THI: TOAN — BANG A
DE THI CHINH THU'C Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)
(Dé thi gdbm cd 01 trang)
PE SO 62

Bai 1. (5,0 diém)
a. Cho a va b 13 c4c s8 tu nhién théa m3n didu kiéna? +b® 17 . Ching minh ring a va b déu chia hét cho 7.

b. Cho A=n?? +n® ! +1. Tim t4t ca cac s6 tw nhién n d& A nhan gia tri 1a mot s6 nguyén t6.

Bai 2. (4,5 diém)

.. 4 1 5
a. Gidi phwong trinh: —+,[X—— =X+, [2X——
X X X

’ s a L i e e , Z X X
b. Cho x, y, zla cdc s6 thuc khac 0 thda man Xy + yz + zx = 0. Tinh gia tri cta biéu thic: M :y—+ y

X2 y? 22
Bai 3. (4,5 diém)
a) Cho cac sé thuc x,y,z théa man diéu kién: x +y + z + xy + yz + zx = 6. Chirng minh rang:
X*+y*+2°>3
b) Cho a, b, c |a cac s6 thuc duong thoa man diéu kién: a+b+c=3. Tim gia tri nhé nhat cha biéu thirc:
a’ b’ c?
T Dac

Bai 4. (6,0 diém)

Cho dudng tron (O;R) va mot day BC ¢6 dinh khdng di qua O. T mot diém A bat ki trén tia d6i cla tia
BC v& cac tiép tuy&n AM,AN véi dudng tron (M va N 1a cac ti€p diém, M nam trén cung nhoé BC). Goi | 13 trung
diém cla day BC, dudng thang Ml cit dudng tron (O) tai diém thi hai la P.
a. Chitng minh rang NP//BC.
b. Goi giao diém ctia dudng thang MN va dudng thang Ol 1a K. Xac dinh vi tri ctia diém A trén tia d6i cda tia

BC dé& tam gidc ONK c6 dién tich |&n nhat.

o  HOVALENthISINN: oo ; S6 bdo danh: ... ; Phong thi sé..............
e Thisinh khéng duwoc st dung tai liéu va mdy tinh cém tay.
e Gidm thi khéng gidi thich gi thém.

PE SO 63

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

SO GIAO DUC VA DAO TAO HA Ki THI CHON HOC SINH GIOI TiNH
NOI LOP 9 THCS NAM HOC 2013 - 2014
Mbén thi: Todn
DE CHINH THU'C Thoi gian lam bai: 150 phit (khéng ké thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bail
1 1 1 1 ., o
a) Cho cac sb thuc khac 0 thoa man a+b+c=2014 va =+ =+ == Tinh gia tri

a b ¢ 2014

1 1 1

2013 + b2013 C2014

a
52n2—6n+2

b) Tim s ty nhién n dé —12 1a s6 nguyén tb

Bai 2
a) Giai phuong trinh X* —2x—24/2x+1-2=0
X* +y? =47-5+2x
b) Giai hé phuong trinh y Y
X' +y*=9z-5-47" - 2x%y®

Bai 3 :
Cho cac sb thyc a,b,c thoa man a+b+c=6 va 0<a,b,c<4. Tim gia tri 16n nhat caa
P=a?’+b?+c*+ab+bc+ac

Bai4:
Cho tam giac ABC nhon ndi tiép (O) , tam dudng tron ndi tiép (I) , tia Al cit (O) 6 M, ké

duong kinh MN , cat BC tai P .

a) Chung minh cac tam giac MIB va MIC la tam giac can .

b) Chung minh sm% _P

2 IN

c) Giasu ID va IE vudng goc voi AB,AC sao cho D,E nam lan luot trén AB,AC . Goi H,X lan
luot dbi xtng voi D,E qua I . Chung minh réng néu AB+AC=3BC thi bn diém B, C, H, K nam trén
mot dudng tron.

Bais:

a) Giai phuong trinh nghiém ty nhién 5 -2" =1

b) Cho luc giac déu ABCDEF va diém P nim trong luc giac nay . Cac tia AP, BP, CP, DP, EP,
FP cit c4c canh da gidc & M;,M,, M, M,, M, M. Biét rdng canh lyc giac ABCDEF 14 1.Chiing
minh lyc giac M,M,M;M,M_M,c6 it nhat mot canh khong nhé hon 1

HO VA tEN thi SINA: ... ; S6 bdo danh: ... ; Phong thi sé..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 64
SO’ GIAO DUC VA DAO TAO DA Ki THI CHON HOC SINH GIOI TiNH
NANG LOP 9 THCS NAM HQC 2012 - 2013
Mbén thi: Todn
DE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€ thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 1. (2,5 diém)

Jn+1-1 Yn+1+3 n-n+l+7

Cho biéu thirc P =
Jn+l+1 Jn+1-3 n-2vn+1-2

vdineN,n=8

a/ Rat gon biéu thirc Q = voi (neN,n=8)

P
n+3¢n+1+1

b/ Tim tét ca cac gid trin (n € N, n # 8) sao cho P la mét s nguyén t6.

Bai 2. (2,0 diém)

a/ Tim x, bidt: 24X +4 —42x—6 =x—7

x+6=4Jy—4

b/ Gidi hé phuong trinh< y+10=6+/2-9.

7-16=2x-1

Bai 3. (2,0 diém)
a/ Cho ham s6 bac nhaty = ax + b c6 d6 thi di qua diém M(1;4). Biét rang do thi clia ham s& d3 cho cat truc
Ox tai diém P ¢ hoanh d6 duwong va cat truc Oy tai diém Q c6 tung dé dwong. Tim a va b sao cho OP + 0Q
nho nhat (véi O 1a gbc toa dd)
b/ Tim s8 tu nhién cé 2 chit s6. Biét rang néu |ay téng clia 2 chit s6 ay cong véi 3 [an tich cta 2 chir s6 ay thi
bang 17.
Bai 4. (2,0 diém)

Cho tam giac ABC. Goi | 1a tdm dwong tron noi tiép tam gidc ABC, qua | vé dudng thang vudng goc véi
duong thang Cl, dudng thang nay cat cac canh AC, BC Ian lwot tai M va N.
a/ Chirng minh rang hai tam giac IAM va BAIl déng dang.

. AM (ALY
b/ Ching minh rang——=| — | .
/ Ching £ BN (Blj

Bai 5. (1,5 diém)

Cho tam gidc ABC c6 BAC la géc tu. V& cac dudng cao CD va BE cla tam gidc ABC ( D nam trén dudng
thang AB, E nam trén dudng thang AC). Goi M,N [an lwot 13 chan dwong vudng goc clia cac diém B va C trén
dudng thang DE. Bit rang S, 1a dién tich tam giac ADE, S, 1a dién tich tam gidc BEM va S, Ia dién tich tam

giac CDN. Tinh dién tich tam gidc ABC theo S,,S,, S, .

PE SO 65
SO GIAO DUC VA DAO TAO PA Ki THI CHON HOC SINH GIOI TiNH

Thay gido : H6 Khic Vii — Gido vién cap II-111
Tam Ky - Tinh Quang Nam ] . )
HAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PU°ONG PE PI”
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
NANG LGP 9 THCS NAM HOC 2013 - 2014
Moén thi: Todn
Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)
(Dé thi gdbm c6 01 trang)

Bai 1:(2.5d)
a) Cho X>0;X¢1.Ch1'1ngminhréng:( ! + ! j: x+1 <1
x—\/; \/;—1 x—2xﬁ+l

véi x = 0;—2. Tim x nguyén sao cho A’nguyén.

b) Cho A= (2 */&J(\/_ J—)

x—32x* Ux
Bai 2:(2d)
a) Giai phuong trinh: V—-2x* +3x—1+2 =2x—1+21—x
x=4y*(x-1)
b) Giai hé phuong trinh: | y =4z°(y 1)
7=4x*(z-1)

Bai 3:(2d)

Trén cing mit phang toa dg, cho 2 ham sd y=-2x+4 va y=mx+n c6 dé thilad va A

a) Tim tat ca gia tri m,n dé 2 d6 thi trén cat nhau tai 1 diém trén truc tung.

b) Khi d, A va Oy dong quy, tim m,n dé A 1a phéan giac clia goc nhon tao bai d va Oy
Bai 4:(2d)

Cho A ABC can tai A ndi tiép (O), BAC <90°. K 14 diém chinh giita cung AC. Trén cung KC
nho lay D tuy y(D khéc C), v& dudong kinh DD'. BC cit AD, AD' tai M,N. Goi P 1a giao diém AC va
BD.

a) Tim h¢ thuc lién hé gitta ABC, APB,CMD
b) Khi D thay d6i, chirmg minh MNDD' lu6n ndi tiép dudng tron.
Bai 5:(1.5d)

Cho A ABC nhon noi tiép (O), tiép tuyén tai C cit AB tai G. Qua A v& duong thang song song
v6i CG cit (O) tai diém thu hai M. Trén cung nhé BM lay D tuy y. Goi E 1a diém trén (O) sao cho
CE//AD, Goi F 1a giao diém CD va BE.

a) Chung minh: GF//AD
b) Khi D thay d6i, tim quy tich diém F.

HO va tén thi SiNA: ... ; S6 bdo danh: ... ; Phong thi sé..............

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Thi sinh khéng duoc s& dung tai liéu va mdy tinh cdm tay.

Gidm thj khéng gidi thich gi thém.

PE SO 66
SO GIAO DUC VA PAO TAO Ki THI CHON HOC SINH GIOI TiNH
QUANG BINH LOP 9 THCS NAM HOC 2012 - 2013
Mbén thi: Todn
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€ thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

XX +264x =19 2/x J—s
x+2dx-3  Jx-1 &+3

CAu 1:(2.0 diém) Cho biéu thuc: P =

a) Rat gon P.
b) Tim x dé P dat gia tri nho nhat.

Céu 2:(2.0 diém)
Cho phuong trinh x> —2mx+m—4=0
a) Tim m dé phuong trinh c6 hai nghiém phan biét X, X, thoa man x’ +x; = 26m
b) Tim m nguyén dé phuong trinh c6 hai nghiém nguyén.

Céu 3:(3,5 diém)

Cho tam giac ABC déu cd dinh noi tiép trong dudng tron (O). Puong thang d thay doi nhung
ludn di qua A va cat cung nho AB tai diém thir hai 1a E (E = A). Pudng thang d cat hai tiép tuyén tai
B va C ctia dudng tron (O) 1an luot tai M va N; MC cit BN tai F. Chtrng minh rang:

a) Tam giac CAN dong dang vé6i tam giac BMA, tam gidc MBC dong dang véi tam giac BCN.

b) Tt giac BMEF la tir giac ndi tiép.

¢) Chirng minh duong thang EF luén di qua mot diém cd dinh khi d thay d6i nhung luén di qua
A.

Ciu 4:(1,5 diém)
Cho cac sb thuc duong a, b, ¢ thoéa man a + b + ¢ =6. Ching minh rang:
b+c+5+c+a+4+a+b+3
l+a 2+Db 3+cC
Dau "=" x4y ra khi nao?

>6.

Ciu 5:(1,0 diém)
Cho n 1a s6 tu nhién 16n hon 1. Chirmg minh rang n* +4"1a hop so.

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

HO VA tEN thi SINA: ... ; S6 bdo danh: ... ; Phong thi sé..............
Thi sinh khéng duoc s& dung tai liéu va mdy tinh cdm tay.

Gidm thj khéng gidi thich gi thém.

PE SO 67
SO GIAO DUC VA PAO TAO Ki THI CHON HOC SINH GIOI TiNH
QUANG NAM LOP 9 THCS NAM HOC 2011 — 2012
Mbén thi: Todn
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)

(D& thi gbm cé 01 trang)

Caul (2d):
43+ 242 N2 -1+ 3(x+12)x -6x -8
X_*/;—\Nhl.{‘/s—z\ﬁ
Thuc hién phép tinh: Vx-1
Cau ll (4d):
a) Chirng minh rang: 21* +39%:45
1 1 2
. ==
b) Tim a, b thuéc N saocho: @ 2b 7

Cau 3 (6d):

VX=2+,y-1+4z =1(x+ y+12)
2

a) Gidi phwong trinh:

2 _ . .
b) Tim k d& phwong trinh X — (2 K)X+3K=0 4 1o nohim phan bigt X %2, sao cho ' X213 db dai hai
canh géc vudng clia mot tam gidc vudng c6 dd dai canh huyén bang 10

A:xJ3+y+yJ3+x’véi X,y >0;X+y=2012

c) Cho biéu thirc .TiImGTNN cGia A
Cau 4 (5d):

Cho tam giac nhon ABC (AB < AC) ndi tiép (O; R). Cac dwdrng cao AD, BE, CF clia tam giac cat nhau tai l.
a) Chirng minh tadm I 13 tdm dwdng tron ndi ti€p tam giac DEF

b) Gia slr BAC =60°, Tinh dién tich ti giac AEOF theo R

Cau 5 (3d):
Cho dworng tron (O) ndi tiép tam giac déu ABC. Mat tiép tuyén clia dworng tron (O) cat cac canh AB,AC cuia
tam giac theo thir tv & P,Q. CMR:

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a) PQ2 +AP.AQ = AP? + AQ?

AP AQ _
b) BP CQ
----------------- 51 5 | E———
HO VA tEN thI SINA: ..., ; S6 bdo danh: ................... ; Phong thi s6..............

Thi sinh khéng duoc si dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém.

PE SO 68
SO GIAO DUC VA PAO TAO BINH Ki THI CHON HOC SINH GIOI TiNH
THUAN LOP 9 THCS NAM HOC 2011 — 2012
Mbén thi: Todan
DE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bai 1: (4 diém)
1) Chitng minh ring néu a+b+c+d = 0 thi @® +b° +c® +d°® =3(ac—bd)(b+d)

2) Tim mdt s6 gdm hai chit s6 sao cho ty s6 gitta s6 d6 v&i téng hai chit s6 cla né 1a 1&n nhat.

Bai 2: (4 diém)

1) Gidi phuong trinh /x—1-3/2—x =5

. \ . 1, .
2) Trong mét I&p hoc chi cé hai loai hoc sinh la gidi va kha. Néu cé 1 hoc sinh gidi chuyén di thlg sO hoc sinh

. . 1 . , ,
con lai 13 hoc sinh gidi. Néu c6 1 hoc sinh kha chuyén di thi gsé hoc sinh con lai la hoc sinh gidi. Tinh s6 hoc

sinh cua l6p.

Bai 3:(4 diém)
1) Cap s6 (x, y) 1a nghiém phuong trinh: xA2 y +2xy - 4x +y = 0. Tim gid tri I&n nhat clay.
. . 111 1 . s .
2) Cho ba s6 thyc a,b,c #0théa a+b+c#0va—+—+==——— .Chitng minh rang trong ba sé a, b, ¢
a b c a+b+c

¢6 hai s6 d6i nhau.

Bai 4: (5 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho (O; R) c6 duwdng kinh AB ¢6 dinh; mot duwdng kinh CD thay d6i khéng vudng gdc va khéng trung AB.

V& ti€p tuyén (d) clia dwong tron (O) tai B. Cac dudng thang AC, AD an lwot cat (d) tai Eva F.

1) Chirng minh ti&r gidc CEFD ndi ti€p dugc trong dudng tron.

2) Goi | 1a tdm dudng tron ngoai ti€p tam giac CDE. Chirng minh rang | di dong trén mot dudng thang co
dinh.

Bai 5: (3 diém)
Cho tam giac ABC c6 cac dudng phan gidc trong BD va CE ct nhau tai G. Chirng minh rang néu GD =GE thi

tam gidc ABC can tai A hodc géc A bang 60°

PE SO 69
SO GIAO DUC VA DAO TAO BAC KI THI CHON HOC SINH GIOI TiNH
NINH LOP 9 THCS NAM HOC 2011 — 2012
Mén thi: Toan
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

2+3 2-3
\/_—l-*\fz—l-\/_ \/_ x/2 «/_

2. Cho hai s& dwong @,D théaman a+b =5. Tim gia tri nhd nhat cha biéu thic

p_1.1
a b

Cau 2.(5,0 diém)

1. Giai phwong trinh: \/; + \4/ 20—-x=4
(x—4)\Jy-3+(y-DJx+2=76
12x,/y — 4 +4\/§y\/x—2 =5xy

Cau 1.(4,0 diém)

1. Rut gon biéu thirc:

2. Giai hé phuong trinh: {

Cau 3.(3,0 diém)

Tim tét ca cac s6 nguyén N sao cho A=(N—2010)(n—2011)(n—2012) I3 mét s6 chinh
phuong.

Cau 4.(6,0 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho tam giac ABC c6 ABC =60°; BC =a; AB=cC (a,C Ia hai d6 dai cho trudc). Hinh chit
nhat MNPQ cé dinh M nam trén canh AB, N nam trén canh AC, P va Q nam trén canh BC dwoc goi 1a hinh chir
nhat ndi ti€p trong tam gidc ABC.
1. Timvitri cha M trén canh AB d& hinh chi* nhat MNPQ cé dién tich I&n nhat. Tinh dién tich 16n
nhat dé.
2. Dung hinh vudng EFGH (E ndm trén canh AB, F ndm trén canh AC, G va H nam trén canh BC ) ndi
ti€p trong tam giac ABC bing thudc ké va com-pa. Tinh dién tich clia hinh vudng dé.

Cau 5.(2,0 diém)

Chng minh rang luén ton tai s& nguyén dwong tan cung 1a 2012 chia hét cho 2011.

Hét

HO VA t€N thi SiNA: .t ; S6 bdo danh: ... ; Phong thi s6..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém

PE SO 70
SO’ GIAO DUC VA PAO TAO PHU KI THI CHON HOC SINH GIOI TiNH
THO LOP 9 THCS NAM HOC 2011 — 2012
Mbén thi: Todan
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bai 1. (3 diém)
Tim tat ca cac s6 nguyén duwong n dé hai sé n + 26 van — 11 déu la 14p phwong cla hai sé nguyén duwong

nao dé.

Bai 2. (4 diém)
Gia str a la mét nghiém cta phuong trinh \/EXZ +X—1=0. khéng gidi phwong trinh, h3y tinh gia trj cta
2a-3
J2(2a* —2a+3) +2a

biéu thirc: A=

Bai 3. (4 diém)
a. Giai phuong trinh: ¥8x+1=x?+3x—1

o ) 2x*—y? =1
b. Giai hé phuong trinh: )
Xy+ X =2

Thay gido : H6 Khic Vii — Gido vién cap II-111

Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 4. (7 diém)

Cho dudng tron (O;R) va diém M ndm ngoai duwdng tron. Qua diém M vé hai tiép tuyén MA, MB t&i
dudng tron (A va B 1a céc tiép diém). Goi D 1a diém di ddng trén cung |&n AB (D khéng trung A, B va diém
chinh gitra ctia cung) va C |a giao diém thi hai cla dudng thang MD véi dwong tron O;R).

a. Gia st H |a giao diém cla cac dwong thang OM véi AB. Chirtng minh rang MH.MO = MC.MD, tlr d6 suy ra
dudng tron ngoai ti€p tam gidc HCD ludn di qua mot diém cé dinh.

b. Chitng minh rang néu AD song song v&i dudng thang MB thi dwong thang AC di qua trong tdm G cla tam
gidc MAB.

c. K& duwong kinh BK clia duwong tron (O;R), goi | 13 giao diém cla cac duwong thang MK va AB. Tinh ban kinh
dudng tron ngoai ti€p tam gidc MBI theo R, khi biét OM = 2R.

Bai 5. (2 diém)

Cho céc s6 thye duwong a, b, ¢ thod man: abc + a + b = 3ab. Chitng minh rang:

J_EE_+J b +J 2 . /3
a+b+1 bc+c+1 ca+c+1

PE SO 71
SO GIAO DUC VA DAO TAO TP.HO KI THI CHON HOC SINH GIOI TINH
CHi MINH LOP 9 THCS NAM HOC 2011 - 2012
Mbén thi: Todan
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bai 1: (4 diém)
Cho phuong trinh mx* +2(m—2)x+m—3=0(x I3 4n s0)
a) Tim m dé phuong trinh c6 hai nghiém trai dau.
b) Tim m dé phuwong trinh cé hai nghiém trai dau va nghiém am cé gid trj tuyét ddi Ién hon nghiém duong.

Bai 2: (4 diém)
Giai cac phuong trinh:

a)I_J_MF 0
b) X —VE—x +/X = 2

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 3:

(4 diém)

a) Chirng minh ring: (a® —b?)(c® —d?) < (ac—bd)*véia, b, ¢, d 13 céc 58 thyc.
b) Choa >1,b>1. Chiérng minh rang: avb—1+bya—-1<ab

Bai 4:

(2 diém)
Tim gid tri nhé nh3t cta biéu thirc A= X—2Yy + 3z biét x, y, z khdng 4m va thda hé phuong trinh:

2X+4y+32=8
3X+y-3z2=2

Bai 5:

Bai 6:

(2 diém)
Chirng minh riing phuong trinh 4x% +4x = 8y3 —27% + 4 khéng c6 nghiém nguyén.

(4 diém)
Cho dudng tron (0) dudng kinh AB, ban kinh R. Tiép tuyén tai M bat ki thudc dwdng tron (0) cat cac

ti€p tuyén cta dudng tron tai A va B lan lwot tai Cva D.

a) Chirng minh rang: AC.BD = R?

b) Goi I va J Ian luot 1a giao diém clda OC véi AM va OD véi BM. Chirng minh 1J//AB.
c) Xac dinh vj tri ca M dé dudng tron ngoai tiép tir giac CIID cb ban kinh nhé nhat.

~

Hét
PE SO 72
SO’ GIAO DUC VA PAO TAO VINH Ki THI CHON HOC SINH GIOI TiNH
LONG LOP 9 THCS NAM HOC 2011 - 2012
Mbén thi: Todan
DE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€é thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bai 1. (2 diém)

Tim céc sO tu nhién c6 hai chir s0, bi€t s6 do6 chia cho tong cac chir s6 cua n6 dugc thuong la 4

va so du la 3.

Bai 2. (6 diém)

1.

2.
3.

Giai cac phuong trinh sau:
X (x3 +7) =8
V3x+1=+x+4+1
2|x+2|+|x-1 =5

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 3. (3 diém)

Cho Parabol (P): y = 2x?. Trén (P) liy diém A c6 hoanh d6 bang 1, diém B c6 hoanh d6 bang
2. Tim m va n dé dudng thang (d ) :y = mX +ntiép xtic voi parabol (P) va song song voi dudng thing
AB.

Bai 4. (3 diém)
Cho phuong trinh bac hai X — 2(m +1) X+2m+10=0, véi m 1a tham s thyec.
a.Tim m dé phuong trinh c6 hai nghiém x, X,

b. Tim m dé biéu thirc P = 6x,x, + X2 + x? dat gia tri nh6 nhat.

Bai 5. (4 diém)

Cho tam gidc ABC can tai A. Cac canh AB, BC, CA lan luot tiép xuc véi duong tron (O) tai D,
E, F.
a. Chung minh DF//BC va ba diém A, O, E thang hang, véi O 14 tim ctia duong tron (O).
b. Goi giao diém thir hai ctia BF voi dudng tron (O) 1a M va giao diém ctia DM véi BC 1a N. Chimg
minh tam giac BFC dong dang v&i tam giac DNB va N 1a trung diém cua BE.
c. Goi (O') 1a duong tron qua ba diém B,0,C. Chting minh AB, AC 14 céc tiép tuyén ciia dudng tron

(0.

Bai 6. (2 diém) ‘
Cho tam giac ABC c6 BC =a, AC = b, AB =c. Goi h,;h,;h, lan lugt la cac duong cao ing voi
cac canh a, b, c. Tinh sb do cic goc ctia tam giac ABC biéth, +h +h, =9r, véi r 14 ban kinh duong
tron ndi tiép tam giac ABC.
Hét

HO VA teN thi SiNA: ... ; S6 bdo danh: ... ; Phong thi sé..............
Thi sinh khéng dwoc st dung tai liéu va mdy tinh cém tay.
Gidm thj khéng gidi thich gi thém

PE SO 73
SO’ GIAO DUC VA PAO TAO VINH KI THI CHON HOC SINH GIOI TiNH
LONG LOP 9 THCS NAM HOC 2012 — 2013
M6én thi: Todn
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€ thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Bai 1: (3 diém)

a) Chirng minh rang néu tong ctia hai s6 nguyén chia hét cho 3 thi tong lap phuong cua
chung chia hét cho 9.

b) Viét cac sd ty nhién 1& lién tiép tir 1 dén 2013 ta dwoc sé A = 1357911...20112013.
Hoi s6 A ¢ bao nhiéu chir s6?

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hgp: Ho6 Khac Vi
Bai 2: (5 diém)

a) Giai phuong trinh: 3x? —9x+1 = x—2|

b) Giai bat phuong trinh: x-1 > x+1
x+1 x-1

1_ iz 5
X

¢) Giai h¢ phuong trinh y

1

S~ -1
X 2-y

Bai 3: (3 diém) q

Cho phuong trinh bac hai x"2—2x + m + 2 = 0. Tim m d€ phuong trinh:
a) c6 hai nghi¢m phan biét x,, X, thoa diéu kién x? + x2 =88
b) c6 ding mot nghiém duong.

Bai 4: (3 diém)

Hai thi x3 A va B cich nhau 90 km. M6t chiéc 6 t6 khoi hanh tir A va mot chiée mo t6 khéi
hanh tr B cung mdt luc va nguoc chiéu nhau. Sau khi gdp nhau, xe 0 t0 chay thém 30 phut nira thi
dén B, con xe mo to chay thém 2 gio nita thi dén A. Tim van tdc cua mdi xe (Gia st rang hai xe
chuyén dong déu)

Bai 5: (4 diém)

Cho duong tron tim O. Hai duong kinh AB va CD vudng goc v6i nhau. Goi I 13 trung diém cua
OA. Qua | v& day cung MQ vudng goc voi OA (M trén cung AC, Q trén cung AD). Pudng thang
vudng goc véi MQ tai M cat duong tron (O) tai P.
a) Chirng minh rang tr giac PMIO 14 hinh thang vudng va ba diém P, O, Q thang hang.
b) Goi S 1a giao diém ctia AP va CQ. Tinh sé do CSP
¢) Goi H 14 giao diém ctia AP va MQ. Chtng minh rang MH.MQ = MP?

Bai 6: (2 diém)

Cho a, b 14 hai s6 dwong thoa diéu kiéna+b <1. Ching minh rang: ab + ib > %.
al
Ping thirc x4y ra khi nao?
Hét
PE SO 74
SO’ GIAO DUC VA PAO TAO Ki THI CHON HOC SINH GIOI TiNH
QUANG NGAI LOP 9 THCS NAM HOC 2012 - 2013
Mbén thi: Todn

DE CHINH THU'C Thoi gian lam bai: 150 phut (khéng k€ thoi gian giao dé)

(Dé thi gdbm cd 01 trang)

Cau 1. (4,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

K1 K 1K)
2Jx

Jx+1 Jx-1 2

Cho biéu thuc: P = (

1. Rut gon P.
2.Tim x déP > 24x.

Cau 2.(3,0 diém)
4

1. Cho a,b 13 hai s6 thuc dwong tiry ¥. Chting minh = L += 1 >—
a b a+b’

2. Cho ba sd thuc a,b,c thoa man at+b+c = 1. Chung minh rﬁng i + bi >16.
ac C

Cau 3. (3,0 diém)
Cho 100 s tu nhién lién tiép tir 1 dén 100. Xép mot cach tiy y 100 s trén ndi tiép nhau thanh
mot ddy cac chit s6 ta duoc s6 A. Hoi A c6 chia hét cho 2007 khéng ?

Cau 4. (5,0 diém)

1. Giai phuong trinh 4x* +10X +9 =5y 2x* +5x+3.

. : . X+1l=y+z
2. Gia st bd ba so thuc (x,y,z) thoa man hé: ) (1)
Xy+2z°-7z+10=0

Tim tit ca cic bd ba (x,y,z) thoa man hé (I) sao cho x* + y* =17.

Cau 5 .(5,0 diém)
Cho tam giac ABC vudng ¢ A va duong cao AH. Mot dudng tron di qua B va C cit AB, AC
lan lugt & M va N. V& hinh chit nhat AMDC.
a) Ching minh rang AM = AN
CH AH’

b) Chimg minh rang HN vudng goc véi HD.

Ho va tem thi Sinh: ..........coooviieiiiiiiiiieeeeeeeee e e e e - 86 bdo danh: ..................., - Phong thi R S
Thi sinh khéng dwoc sir dung tai liu va may tinh cam tay.
Giam th; khéng gidi thich gi thém

PE SO 75
SO’ GIAO DUC VA PAO TAO HA Ki THI CHON HOC SINH GIOI TiNH
NOI LOP 9 THCS NAM HOC 2011 — 2012
M6én thi: Todn
PE CHINH THU'C Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
7 (Dé thi gdbm cé 01 trang)
Bai 1 (5 diém)
a) Tim cac s6 thuc a,b sao cho da thac 4x* —11x% — 2ax® +5bx — 6 chia hét cho da thac x® —2x—3
b) Cho biéu thirc P = (2 —8a™? +11a”") + (b®** —8b®*2 +11b™") . Tinh gi4 tri cua P véi

a=4++Bvab=4-.5

Bai 2 (5 diém)
X —y* —xy+5x+5y-6=0
20x* —y*—28x+9=0
b) Tim céc s& nguyén x, y théa man 6x* +10y? +2xy —x—28y +18=0

6
a) Giai h¢ phuong trinh: {

. , , 1 2 3
Bai 3 (2 diém). Cho 3 s0 thyc duong a,b,c thoa man— +B+_ = 3. Chitng minh:
a C

273’ b? 8c?
2 2 + 2 2 + 2 2 2
c(c*+9a°) a(4a”+b°) b(9b"+4c”) 2

| w

Bai 4 (7 diém). Cho tam gidc ABC c6 ba géc nhon, ndi ti€p dudng tron (O) va AB<AC. Cac duwdng cao AD, BE,
CF gap nhau tai H. Goi | |a giao diém hai duwong thang EF va CB. Budng thang Al cat (O) tai M (M khac A)

a) Chirng minh ndm diém A, M, F, H, E cing nam trén mot dudng tron.

b) Goi N 13 trung diém cla BC. Chitng minh ba diém M,H,N thang hang.

c) Chieng minh BM.AC + AM.BC = AB.MC

Bai 5 (1 di€ém). Cho 2013 diém A, A,,..., A5 va dudng tron (0;1) tly y cing ndm trong mit phang. Chirng
minh trén duwdng tron (0;1) d6, ta ludn cé thé tim dwoc mot diém M sao cho

MA +MA, +...+MA,,; > 2013

Hét

HO VA tEN thi SINA: ... ; S6 bdo danh: .................. ; Phong thi s6..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

N %rm swu tAm, tﬁlbgrhgp:\Hﬁ Khic Vii X -
GIAO DUC VA BAOTAD HA Ki THI CHON HOC SINH GIOI TiNH
NOI LOP 9 THCS NAM HOC 2016 — 2017
Mbén thi: Todn
BE CHINH THU'C Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)
o (Dé thi gbm c6 01 trang)
PE SO 76

Céu 1: (5,0 diém)

1. Chtng minh n®+5n®—6n chia hét cho 30, voi moi sd nguyén duong n.

2. Tim tit ca cac cip s6 nguyén duong (x;y) sao cho x*>+8y va y® +8x1a cac s6 chinh phuong
Ciu 2: (5,0 diém)

1. Gidi phvong trinh \/ZX—E +\/§—2X :1+i
X X 2X

2. Giai hé phuong trinh

Cau 3: (3,0 diém)
Vi cac s8 thue khdng am x,y,z théa man X% + y2 +22=2
1. Chitng minh X+Yy+2 <2+ Xy
X Z
P
24+4Yyz 241X 2+Xxy

2. Tim GTLN va GTNN cUla biéu thirc P =

Cau 4: (6,0 diém)
Cho tam gidc nhon ABC (BC>CA>AB) ndi ti€p dudng tron (O) va cd truc tdm H. Dudng tron ngoai tiép
tam giac BHC cat tia phan gidc géc ABC tai diém th( hai M. Goi P 13 tryc tdm tam gidc BCM
1. Chtng minh bén diém A,B.C,P cing thuoc mot duong tron
2. Puong thang H song song v&i AO cit canh BC tai E. Goi F 1a diém trén canh BC sao
cho CF=BE. Chiing minh ba diém A F,O thang hang
3. Goi N 1a tim duong tron ngoai tiép tam giac ABM. Ching minh PN=PO

Cau5 (1,0 diém)

Trén ban c6 100 tam thé dwoc danh s6 tir 1 d&n 100. Hai ngudi A va B 1an lwot mdi ngudi 1y mot
tdm thé trén ban sao cho néu ngudi A 18y tdm thé danh s6 n thi ddm bao ngudi B chon dugc tdm thé dénh s
2n+2. Hai ngudi A c6 thé 18y duoc nhiéu nhat bao nhiéu tdm thé trén ban thdéa man yéu cau trén?

~

Hét

HO VA tEN thi SINA: ... ; S6 bdo danh: ... ; Phong thi sé..............
Thi sinh khéng duoc st dung tai liéu va mdy tinh cdm tay.
Gidm thj khéng gidi thich gi thém

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 77
Cau 1.
R0t gon céc biéu thirc sau:
8. A= VB+\3+2v2 3+ 2426 -\B3+242 .

(20082 —2014).(20082 +4016 —3).2009
2005.2007.2010.2011

b. B =

Cau 2:

Chohamséd: y= mx-3x+m+1

a. Xac dinh diém c6 dinh caa dd thi ham s6?

b. Tim gia tri cia m dé d6 thi ham s6 1a mot duong thang cat hai truc toa do tao
thanh tam giac c6 dién tich bang 1(don vi dién tich).
Cau 3.

a. Chang minh bét ding thirc: a® +b? ++/c? +d? >/(a+c)® + (b+d)? .

Ap dung giai phuong trinh: VX2 +2x+5+yx*—6x+10 =5
X+16

\/§+3

b. ChoQ= . Tim gié tri nho nhat cia Q

Céau 4.
Cho hinh vuéng ABCD, trén canh BC lay diém M, trén tia d6i cua tia BA lay

diém N sao cho BN = BM. Chung minh: cac dudng thang AM, CN va duong tron
ngoai tiép hinh vuong ABCD d6ng quy tai mot diém.
Caub.

Cho tam gidc ABC c0 ABC=60"; BC=a; AB=c (a, ¢ l1a hai d0 dai cho trudc).
Hinh chit nhat MNPQ c¢6 dinh M trén canh AB, N trén canh AC, P va Q ¢ trén canh

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
BC dugc goi la hinh chir nhat ndi tiép trong tam giac ABC. Tim vi tri caa M trén

canh AB dé hinh chit nhat MNPQ c6 dién tich 16n nhat. Tinh dién tich 16n nhat do.

DE SO 78
Bai 1 (2,5 diém) Giai cac phuong trinh sau:

1. 32+ 4x +10 = 2142 7

2. Ya-x —(‘fx4—16+\¢4x+1+\jx2 +y?—2y—3=5—y

3. x* -2y - XY - 4X2-Ty?-5=0; (v6ix ;ynguyén)
Bai 2: (2.5 diém)

1. Tim sd tu nhién n dé n+18 va n—41 14 hai s6 chinh phuong.

2. Cian bac hai cua 64 ¢ thé viét dudi dang nhu sau: 64 =6++/4

Hoi ¢d ton tai hay khéng cac sé 6 hai chit s c6 thé viét can bac hai cua ching
dudi dang nhu trén va 1a mot s6 nguyén? Hay chi ra toan bo cac sé do.

Bai 3: (3,25 diém)

Cho duong tron (O; R) va duong thang d khong di qua O cat duong tron (O) tai

hai diém A va B. Tir mot diém M tuy y trén duong thang d va ¢ ngoai duong tron (O)
V& hai tiép tuyén MN va MP véi duong tron (O), (P, N 14 hai tiép diém).

1. Chting minh rang MN? = MP? = MAMB

2. Dung vi tri diém M trén duong thang d sao cho tir giac MNOP 1 hinh vuéng.

3. Chiing minh rang tdm cua duong tron di qua 3 diém M, N, P luén chay trén

duong thang ¢6 dinh khi M di dong trén duong thang d.

Bai 4: (1,5 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Trén mat phang toa dé xOy lay diém P(0; 1), v& duong tron (K) c6 duong kinh
OP. Trén truc hoanh lay ba diém M(a; 0); N(b; 0), Q(c; 0). Néi PM; PN; PQ lan luot

cit duong tron (K) tai A; B ; C. Tinh d¢ dai cac canh caa tam giac ABC theo a; b; c.
Bai 5: (0,75 diém) Cho a, b, ¢ > 0.

19b°-a’> 19¢’-b’ 19a
Chting minh rang: b+5b2+

<3(a+b+c)
cb +5¢? ac+5a

Thay gido : H6 Khic Vii — Gido vién cap II-111
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 79

Cau 1.
a. Phan tich Q thanh nhan tir: Q = x+/5x —242x - 2410

b. Tinh Q khi biét x=13-4J10

Cau 2. Cho ham sé: y=x-2m-1; v&i m tham sb.
a. Xac dinh m dé a6 thi ham s6 di qua gdc toa do O.
b. Tinh theo m toa d6 cac giao diém A; B cua dd thi ham sb véi céc truc OX;

Oy. H 1a hinh chiéu cua O trén AB. Xéc dinh gia tri cia m dé oH =g

b. Tim quy tich trung diém | ciia doan thang AB.
Cau 3.
a. Giai phuong trinh: Jx=142dx=2 +x+1=5x=2
b. Cho a;b 1 hai s6 duong thoa man: a’+b®=6.
Chung minh: /32’ +6) > (a+b)}\2
c. Giai phuong trinh nghiém nguyén: x* +xy —2008x — 2009y —2010=0
Cau 4.
Cho duong tron (O;R). AB va CD 1a hai duong kinh c6 dinh caa (O) vudng goc

véi nhau. M 12 mét diém thudc cung nho AC cuaa (O). K va H lan luot 12 hinh chiéu
cua M trén CD va AB.
a. Tinh sin® MBA+sin”> MAB +sin® MCD +sin” MDC
b. Ching minh: OK? = AH(2R - AH)
c. Tim vi trf diém H dé gia tri caa: P = MA. MB. MC. MD 16n nht.
Hét./.

PE SO 80

Cau 1. Tinh gia tri cac biéu thic:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
2427 +75
C. 28-10V3+/43+7 b. —_
V28108 + a8 + Ji0+742

Céu 2. Giai phuong trinh:
C. x+2+2x/x+1=3
d. x?-13x+50=4x-3

Céau 3.
d. Cho A=5"2 265" 1821 y&i neN. Chang minh: A chia hét cho 59.
e. Cho a;b 1 hai s6 thuc duong théa man: a+b>6 va B—%a+3b S8, %1
a

Tim gié tri nho nhat caa B

f. Tim céc s6 nguyén n théa man: n
Caud.

Cho tam gi4c ABC vuéng tai A. Biém M, N lan luot 14 trung diém cua cac canh
AB, AC. Biét do dai BN =2.sina ; CM =2cosa Véi 0° <o <90°

Tinh d6 dai doan MN.

Céau 5.

Tam giac ABC c6 duong cao CH, phan gi4c AD, trung tuyén BM gip nhau tai
diém O. Ké MN vudng géc véi HC tai N. Tir A ké duong thang vudng goc véi AC tai
A, duong thang d6 cat BC tai P. Chting minh:

NM  AM
BH AB
e. AB.sin PAB=BC.sin HCB

2 12014 1a 56 chinh phuong.

PE SO 81

X 2 X+2

Cau 1. Cho biéu thic: P=
ol 2 eu thur x—\/;+x+2\/;+(\ﬁ—1)(x+2\/;)

d. Ratgon P.

e. Tinh P khi x=3+22.

f. Tim gia tri nguy@n caa x dé P nhan gié tri nguyén.
Cau 2. Giai phuong trinh:

6. X2—10x+27 =/6—x+/x—-4

f. X2 —2x—xJx-2x+4=0
Cau 3.

g. Tim céc s6 nguyén x;y thoa man: y2+2xy—3x—2:0

h. Cho x>1 y>0, ching minh; — S+ x-1) 3_3 32X X
(x~1) y y x=1 'y
2012 , 2002 4

i. Tim s6 ty nhién n dé: A=n la s6 nguyeén td.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cau 4.

Cho hinh vuéng ABCD, c6 d6 dai canh bang a. E 1a mot diém di chuyén trén
CD ( E khac C, D). Buong thang AE cit duong thang BC tai F, duong thang vuéng
goc véi AE tai A cat duong thang CD tai K.

+——— khong doi

a. Ching minh:

E2
b. Chtrng minh: cosAKE =sin EKF.cos EFK +sin EFK.cos EKF
c. Liy diém M 1a trung diém doan AC. Trinh bay cach dung diém N trén DM
sao cho khoang cach tir N ¢én AC bang tong khoang céch tir N d¢én DC va AD.
Cau 5.
Cho ABCD Ia hinh binh hanh. Puong thang d di qua A khong cét hinh binh
hanh, ba diém H, 1, K Ian luot 1a hinh chiéu cua B, C, D trén duong thang d. Xac dinh
vi tri duong thang d dé tong: BH + CI + DK c¢6 gi4 tri 16n nhat.

PE SO 82

1: (2.5 diém ). Rut gon cac biéu thuc sau

a. A = 3x+x*—4x+4
b. B=+3+5-3-y5-2

c. C=(1+tan®o)(1- sin‘a) + (1+cotan’a)(1-cos?a)

Bai 2: (2.0 diém). Giai cac phuong trinh

. XX-2Jx-x=0 b.  x?-5x+36=8\3x+4
Bai 3: (2.0 diém)

a. Cho cac sé nguyén duong a; b; ¢ d6i mdt nguyén td cung nhau, thoa man: (a
+ b)c = ab.

Xét tong M = a + b o phai 1a s6 chinh phuong khong? Vi sao?
b. Cho x;y>0 va x+y<2. Tim gi tri nho nhét cua biéu thirc sau:
20 11

X ry? xy
Bai4: (2,5 diém)

Cho tam gidc ABC nhon. Cac duong cao AD; BE; CF cat nhau tai H. Goi M 1a
trung diém caa HC; N 1a trung diém cia AC. AM cat HN tai G. Puong thang qua M
vubng géc véi HC va duong thang qua N vudng gdc voi AC cat nhau tai K. Ching
minh rang: ‘

a. Tam giac AEF dong dang vi tam giac ABC.

P=

Tu do hﬁy suy ra SAEF = SABC- COS2 BAC
b. BH.KM = BA.KN
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

5 5 5
. \/GA +GB® +GH 43

GM°® +GK® +GN?®

Bai 5: (I diém) Piém M cb dinh thudc doan thang AB cho trudc.VéE vé cling mot phia
cua AB cac tia Ax va By vubng goc véi AB. Qua M c6 hai dudng thang Mt va Mz
thay d6i ludn vudng goc véi nhau tai M va cat Ax, By theo thir tu tai C va D va tao goc
AMC = . Xac dinh s6 do « dé tam giac MCD c6 dién tich nho nhat.

Hét./.

PE SO 83

Bai 1: (2.0 diém ). Rut gon cac biéu thuc sau:

X+
N e e
a. Ruat gon P.
b. Tinh gia tri cia P khi x=7-43.
c.  Chimng minh: P>1

Bai 2: (2.0 diém). Giai cac phuong trinh

a. Cho 0<x<90°. Chung minh gia tri biéu thuc sau khéng phu thuoc vao gia tri
cua bién:

sin® x+cos®x+3sin? X.cos*x +tan* x.cos*x +cotan® x.sin” x

b. Tim c&c nghiém nguyén cua phuong trinh: 2x* +3y* +4x =19
Bai 3: (2.0 diém)

a. Cho cac s6 nguyén duong: a;a,;a;...; 8, S0 cho:

N = a +a,+a,+...+ay,; chia hét cho 30.

Chimg minh: M = a®+a5 +a5 +....+a5,, chia hét cho 30.

b. Cho x;y théa man: x*+y*-2x—4y<0. Chirng minh: x+2y <10
Bai 4: (2,5 diém)

Cho hinh vudéng ABCD canh a. Trén canh AB lay diém N, CN cit duong thang
DA tai E. Puong thang qua C vudng goc CN tai C cat duong thang AB tai F. Dién tich
ter giac ACFE la 3a2.

a. Chung minh: N 1a trung diém AB.

b. Tinh CF theo a
Bai5: (1,5 diém)
Cho dudng tron ¢ dinh (O; R) di qua doan thang BC ¢ dinh. Diém M di chuyén trén

duong tron (O), M khdng trung vai B; C. Goi G la trong tam tam giac MBC. Chang
minh rang diém G di dong trén mot duong tron cd dinh.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 84

Bai 1: ( 2.0 diém)

J5+3 3-5
«/_+«/3+7 J2-\3-5
b) Chtng minh B = a° - 5a° + 4a chia hét cho 120.

c) Tim s6 nguyén m dé C = ym? +m+1 1a s6 nguyén.
Bai 2: (2.0 diém) Giai cac phuong trinh sau:

a) 1fx+1+ /x+% =x+1

b) x*—5x+8=2Jx-2

C) (4Xx—D\X*+1=2x*-2x+2

Bai 3: (2.5 diém)

a) Tim gid tri 16n nhit, nhé nhét cua bidu thirc M = 2x++/5—x2

b) Cho x; y 12 c4c s thyc thoa man x\1—y? + y\1—x2 =1. Tinh N =x* + y°

Bai 4: ( 3.0 diém)

Cho tam giac ABC c0 3 goc nhon, vé duong cao AD va BE. Goi H la tryc tdm cua tam
giac ABC.

a) RUt gon biéu thirc: A =

g minh: _ AD
a) Chang minh: tanB.tanC = D

2
b) Chiing minh: DH.DA< BC

¢) Goi a, b, ¢ lan luot 1a d6 dai cac canh BC CA, AB cua tam giac ABC.

A
Chng minh ran sm—<
ung ang: 2\/—

Bal 5: (0.5 dlem)  Ching minh rang trong 2™ - 1 s6 nguyén bat ky déu ton tai 2n s6 ¢6
tong 13 mot s6 chin. o
PE SO 85

Céu 1.
a. Rt gon biéu thirc A = (4 + V15)(J10 -6 )/4— 15
b. Trong mat phang toa do Oxy cho 3 diém A(1; -1); B( 2; 1); C(-1; -5). Chang minh
3 diém A; B; C thang hang.
c. Timx; y nguyén biét: x* — 6xy + 10y*= 25
Cau 2. Giai cac phuong trinh va bat phuong trinh sau day:

a. 1-+/1-4x® =3x

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
109



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

b. x+y35+x =7
C. »\3/25x(2x2+9)24x+§
X

Cau 3.

a. Choa>c; b>c; ¢ >0. Ching minh \/c(a—c) +/c(b—c) <+/ab

b.Chox;y;z>0va x?>y?+z2. Timgia tri nho nhat coa A = X2(i2+i2)+
Yy VA

X2

c.ChoO<a,b,c<2vaa+b+c=3.Timgiatri I6nnhitcua P = a®+b? + ¢?

Cau4.

Cho dudng tron (O; R) duong kinh BC ¢ dinh. Tir B ké duong thang d vuéng goc véi BC. P
la mot diém di dong trén d. Tur P ke tiép tuyén PA t6i duong tron (O) ( A khéc B). Goi K 1a
diém ddi xang cua B qua P. Ké AH L BC (H thudc BC)

o

a. Chung minh 3 diém K ; A ; C thang hang.
b.

C.

Chimg minh PC di qua trung diém | cua AH.
Cho PB = a. Tinh d6 dai AH theoa va R.
Trén BA lay diém E sao cho BE = AC. Chting minh rang khi P di dong trén d thi E nam

trén mot duong tron ¢b dinh.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khacvia
DPE SO 86

Cau 1. (2.0 diém)

a. RUt gon cac bidu thic sau: A = V2(\3+1)y2-3;

B= \/2—«/2\/5—2 —\/2“/2\/5—2

b. Tim X;y € Z biét: xy* +2xy—4y+x=0
Cau 2. (2.0 diém) Giai cac phuong trinh sau :

a 4-2x—23-2x=0

b. VAX* +5x+1+3=2yx* —x+1+9x

Cau 3. (2.0 diém)

a. Tinhgidtricia Q = % biét y=0;x+y=0va X° —2y* =Xy
b. Tim gid tri nho nhat cia M = X° +2y° +2xy —2x—3y +1

a’ b? c¢> _a+b+c

c. Cho a, b, ¢ > 0. Chirng minh rang . c+a+a+b >

Cau 4. (3.0 diém)
Cho A ABC vuong tai A, duong cao AH. V& duong tron tam O duong Kinh AH,
duodng tron nay cat AB, AC lan luot tai D va E. Goi M; N lan Iuot 1a trung diém cua BH, CH.
a. Chtmg minh MD // NE.
b. Ching minh truc tim tam gidc AMN 14 trung diém doan thang OH.
c. Tam gidc ABC c6 thém diéu kién gi nita dé tam giac AMN c6 dién tich nho nhat?

Cau 5. (1.0 diém). Cho mot da giac c6 chu vi bang 1. Chimg minh rang c¢6 hinh tron ban kinh
R= % chira toan bo da giac do.
DE SO 87

Bai 1. a. Tinh gia trj cua biéu thac A = (2x* +y + 1)

— \/ﬁ—\/l—\/m va y= 3/Z+§/§+1_3/Z_2/§+1

b. Tim céc sé hitu ti X, y, z thoa man x++/5z =7y

2014

Bai 2.a. Cho X, Yy, z 1a cac s6 khdng &m thoa man diéu kién
2014 + y
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Tim gia tri 16n nhét cua biéu thuc A = x* + y* + z*

b. Tim céc s6 nguyén x, y théa man x> + 6y? = 2015 — 7xy
Bai 3. a. Cho 3 s6 thuc duong a, b, cthdamana+b +c> 3

Chtng minh rang a? +b? +c2+1+%+126
a C

b. Giai phuong trinh x* —3yx* +x =4x-1
Bai 4. Cho duong tron (O) dudng kinh AB. Trén duong tron (O) ldy hai diém C va D
(C va D nam khac phia d6i voi AB, CD khong di qua O). Tiép tuyén véi duong tron
(O) tai C va D cit nhau tai F.
a. Chimg minh 4 diém F, C, O, D nam trén mot duong tron

b. Goi giao diém ciia AC va BD 1a E. Chung minh EF vudng goc véi AB

DE SO 88
Cau 1. (2.0 diém) a. Rat gon cac biéu thuc sau: A= (5 + /21)(V14 -6 )y5-+/21 ;
1_V2 3214
|14 7 325
1,32 V235
10 25 5 )7
b. Chiing minh: 2n° +3n° + n chia hét cho 6. (n< Z)
Cau 2. (2.0 diém) Giai cac phuong trinh sau:
a. X*+4x+3=2y2x+1
b. Yx+3+3Y5-x=2
Cau 3. (2.0 diém)
, 2
a. Tim gia tri nho nhat caa M = 8X2 i 6)2(y
X*+y
c. Cho x;y > 0 va 2x > y. Chting minh ring: ()1( +2) (%—%) ZyTl s%l

Cau 4. (4.0 diém)
Cho dudng tron tim O, dudng kinh AB. C 1a diém c6 dinh nam trén OA. M 1a diém di
dong trén duong tron.
a. Ching minh CM < BC
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii 9
b. Trén nira mat phang bo AB ¢6 chira diém M, ké tia CN vudng goc voi CM (Ne

(0)). Goi K 1a trung diém ciia MN. Chiing minh KO? + KC? cd gia tri khong doi.

c. Ké CH vuéng goc véi MN (He MN). Tinh d6 dai CK néu biét tam gidc MCN c6
chu vi bang 72cm va CK — CH = 7cm.

d. Tir M ké MI vudng goc véi AB. Trén OM lay diém P sao cho OP = MI. Chiing
minh rang khi M di dong trén dudng tron tim O duong kinh AB thi P thugc mot duong ¢
dinh?

PE SO 89
Bai 1: a. Tim céc sd nguyén duong n sao cho biéu thac A= 1! + 2! + 3! + ... + n! ¢c6 gia

tri 1a mot s6 chinh phuong? (n! goi 1a n giai thra va n! = 1.2.3...n)

a<b
b. Tim cé&c s6 nguyén a, b, ¢ théa man: {a+3=b+c
a’=b*+c’+1

Bai 2: a. Giai phuong trinh: x* — XX X% —x

. . 2 2 2:1 . .
b. Cho a, b, ¢ théa man dicu kién: arbire . Chang minh rang:
a’+b’+c’=1

a”® +b+c*° =1
X +y?=9
Bai 3: a. Cho x,y,a,b théa man diéu kién {a?+b’ =16
ax+hy>12

Tim gié tri 16n nhat caa biéu thirc A=x+b

2 2 2 2 2 2
b. Cho 0<a<b<c. Ching minh rang: J 2 2 a b C
+c c+ta a+b b ¢ a

Bai 4: Cho tam giac nhon ABC; cac duong cao AD, BE, CF cit nhau tai H. Qua H ké
duong thang song song véi BC cit DE, DF lan luot tai 1, K. Chang minh rang:

a. HI =HK
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b. HE.BE =ED.EF

C. HE.DF + HF2.DE + HD?.EF=DE.DF.EF
PE SO 90
Cau 1:
R0t gon céc biéu thirc sau:
8. A= VB+\3+2v2 3+ 242 |6 —\B3+242 .

(20082 —2014).(20082 +4016 —3).2009
2005.2007.2010.2011

b. B =

Cau 2:

Chohamsd: y= mx-3x+m+1

C. Xac dinh diém c6 dinh caa dd thi ham s6?

b. Tim gia tri cia m dé d6 thi ham s6 1a mot duong thang cat hai truc toa do tao
thanh tam giac c6 dién tich bang 1(don vi dién tich).
Cau 3.

a. Chang minh bét ding thirc: a? +b? ++/c? +d? >[(a+c)® +(b+d)? .

Ap dung giai phuong trinh: Vx? +2x+5+x*—6x+10 =5
X+16

\/;+3

d. ChoQ= . Tim gié tri nho nhat cia Q

Cau 4.
Cho hinh vuéng ABCD, trén canh BC lay diém M, trén tia d6i cua tia BA lay

diém N sao cho BN = BM. Chung minh: cac dudng thang AM, CN va duong tron
ngoai tiép hinh vuong ABCD dong quy tai mot diém.
Caub.

Cho tam gidc ABC c0 ABC=60"; BC=a; AB=c (a, ¢ l1a hai d6 dai cho trudc).
Hinh chit nhat MNPQ c¢6 dinh M trén canh AB, N trén canh AC, P va Q ¢ trén canh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
BC dugc goi la hinh chir nhat ndi tiép trong tam giac ABC. Tim vi tri caa M trén

canh AB dé hinh chit nhat MNPQ c6 dién tich 16n nhat. Tinh dién tich 16n nhat do.
PE SO 91
Bai 1 (2,5 diém) Giai cac phuong trinh sau:
a) 3x%+4x +10=214x -7

b) {‘/4—x2—(‘fx4—16+\/4x+1+\jx2+y2—2y—3=5—y
c) X' -2y XY —Ax*-Ty*-5=0; (vbix :ynguyén)

Bai 2: (2.5 diém)
a. Tim sd ty nhién n dé n+18 va n—41 1a hai sd chinh phuong.
b. Can bac hai ctia 64 co thé viét dudi dang nhu sau: /64 =6++/4

Hoi ¢d ton tai hay khéng cac sé 6 hai chit s ¢6 thé viét can bac hai cua ching
dudi dang nhu trén va 1a mot s nguyén? Hay chi ra toan bo cac sé do.

Bai 3: (3,25 diém)

Cho duong tron (O; R) va duong thang d khong di qua O cat duong tron (O) tai
hai diém A va B. Tir mot diém M tuy y trén duong thang d va & ngoai duong tron (O)
v& hai tiép tuyén MN va MP véi duong tron (0), (P, N 1 hai tiép diém).
a. Chimg minh rang MN? = MP? = MAMB
b. Dung vi tri diém M trén dudng thiang d sao cho tir giac MNOP 13 hinh vuong.
c. Chiing minh rang tdm cta duong tron di qua 3 diém M, N, P ludn chay trén
duong thang ¢6 dinh khi M di dong trén duong thang d.
Bai 4: (1,5 diém)
Trén mat phang toa do xOy lay diém P(0; 1), vé& duong tron (K) c6 duong kinh
OP. Trén truc hoanh lay ba diém M(a; 0); N(b; 0), Q(c; 0). Néi PM; PN; PQ lan luot
cit duong tron O(K) tai A; B ; C. Tinh d6 dai cac canh cua tam giac ABC theo a; b; c.
Bai 5: (0,75 diém) Cho a, b, ¢ > 0.
19b°-a° 19¢°-b° 19a’-¢’
ab + 5b” " cb +5¢? i ac+5a’

PE SO 92
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cau 1.

a. Phan tich Q thanh nhan tir: Q = x+/5x — 24/2x — 2410

b. Tinh Q khi biét x=13-410
Cau 2. Cho ham sé: y=x—2m-1; vdi m tham sb.
a. Xac dinh m dé dd thi ham sd di qua géc toa do O.
b. Tinh theo m toa d cac giao diém A; B ctia d6 thi ham sd véi cac truc Ox;

Oy. H 14 hinh chiéu caa O trén AB. Xac dinh gia tri cia m dé OH = %

c. Tim quy tich trung diém I cta doan thang AB.
Cau 3.
a. Giai phuong trinh: yx—1+2/x—2 + x+1=5x—-2

b. Cho a;b 13 hai s6 duong thoa min: a’+b®=6.

Chung minh: /32’ +6) > (a+b)}\2
c. Giai phuong trinh nghiém nguyén: x* +xy —2008x — 2009y —2010=0
Cau 4.
Cho duong tron (O;R). AB va CD 1a hai duong kinh ¢6 dinh caa (O) vudng goc

véi nhau. M 1a mot diém thuoc cung nho AC caa (O). K va H lan luot 12 hinh chiéu
cua M trén CD va AB.
a. Tinh sin® MBA+sin”> MAB +sin® MCD +sin” MDC
b. Chirng minh: OK? = AH(2R - AH)
c. Tim vi trf diém H dé gia tri caa: P = MA. MB. MC. MD 16n nht.
PE SO 93
Bai 1: (2.5 diém ). Rt gon cac biéu thirc sau

a. A= 3x+yx2—4x+4
b. B=3+/5-43-V5-+2

c. C=(1+tan’a)(1- sin“a) + (1+cotan’a)(1-cos’c)

Bai 2: (2.0 diém). Giai cac phuong trinh
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Ngudi swu tam, tong hop: H6 Khic Vi
. XX-2x-x=0 b.  x°-5x+36=8\3x+4
Bai 3: (2.0 diém)
a. Cho céc sd nguyén duong a; b; ¢ d6i mot nguyén té cuing nhau, thoa mén: (a
+ b)c = ab.
Xét tobng M = a + b 0 phai 1a s6 chinh phuong khong? Vi sao?
b. Cho x;y>0 va x+y<2. Tim gi4 tri nho nhét cua biéu thirc sau:
20 11
Y xy
Bai 4: (2,5 diém)

Cho tam gidc ABC nhon. Cac dudng cao AD; BE; CF cét nhau tai H. Goi M 1a
trung diém caa HC; N 1a trung diém cta AC. AM cat HN tai G. Puong thang qua M
vubng goc véi HC va duong thang qua N vubng goc voi AC cat nhau tai K. Chung
minh rang:

a. Tam giac AEF dong dang voi tam giac ABC.

P=

Tu do hﬁy suy ra SAEE = Sagc. C052 BAC
b. BH.KM = BA.KN

5 5 5
\/GA5+GB 5+GH a2
GM’ +GK”>+GN

Bai 5: (1 diém) Biém M cb dinh thudc doan thang AB cho trudc.Vé vé cling mot phia
cua AB cac tia Ax va By vubng goc véi AB. Qua M c6 hai dudng thang Mt va Mz
thay do6i ludn vudng goc véi nhau tai M va cat Ax, By theo thir tu tai C va D va tao goc
AMC = ¢ . Xac dinh s6 do « dé tam giac MCD c6 dién tich nho nhat.

DE SO 94
Bai 1: (2.0 diém ). Rat gon cdac biéu thirc sau:
X + X
P=(1- -1
R s fJ[z&-l ]

a. Rut gon P.
b. Tinh giatri cia P khi x=7-43.
c. Chimng minh: P>1

Bai 2: (2.0 diém). Giai cac phuong trinh
a. Cho 0<x<90°. Chirng minh gid trj biéu thirc sau khong phu thudc vao gid tri
cla bién:
sin® x+co0s°x +3sin? X.Ccos?X + tan? X.cos?x +cotan? x.sin? X
b. Tim cac nghiém nguyén ctia phuong trinh: 2x* +3y* +4x =19
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Ngudi swu tam, tong hop: H6 Khic Vi
Bai 3: (2.0 diém)

a. Cho cac s6 nguyén duong: a,;8,;85;...; 8y, SA0 Cho:

N = @ +a,+8,+...+ay,, chia hét cho 30.

Chimg minh: M = a°+a5 +a5 +....+a5,, chia hét cho 30.

b. Cho x;y théa man: x*+y*-2x—4y<0. Chiing minh: x+2y <10
Bai4: (2,5 diém)

Cho hinh vuéng ABCD canh a. Trén canh AB lay diém N, CN cdt dudng thang
DA tai E. Puong thang qua C vudng goc CN tai C cat dwong thang AB tai F. Dién tich t&
giac ACFE 1a 3a?.

a. Chirng minh: N la trung diém AB.

b. Tinh CF theo a
Bai5: (1,5 diém)

Cho dudong tron ¢6 dinh (O; R) di qua doan thang BC ¢ dinh. Diém M di chuyén
trén duwong tron (0), M khong trung véi B; C. Goi G la trong tam tam giac MBC. Chirng
minh rang diém G di ddng trén mot dwdng tron cd dinh.

DE SO 95

Bai 1: ( 2.0 diém)
J5+3 3-5
\/_+xl3+\/_ \/_—x/3 J5

b) Chitng minh B = a° - 5a° + 4a chia hét cho 120.

c) Tim s& nguyén m dé C = ym? +m+1 1a s& nguyén.
Bai 2: (2.0 diém) Gidi cadc phuong trinh sau:

a) 1/x+1+ ,x+% =x+1

b) x> —5x+8=2Jx—2

C) (Ux—DVX* +1=2x>-2x+2

Bai 3: (2.5 diém)

a) Tim gid tri 1&n nhat, nhd nhat cla bidu thire M = 2x+/5-x*

b) Cho x; y 1a cac s8 thuc thda man x1-y? + yy/1-x? =1. Tinh N = x* + y*

Bai 4: (3.0 diém)

Cho tam giac ABC c6 3 gbéc nhon, vé duong cao AD va BE. Goi H |a tryc tdm cla tam
giac ABC.

a) Rut gon biéu thirc: A =

Cht h: tanB.tanC =
a) ng minh: tanB.tan D

BC?

b) Chirng minh: DH.DA<
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Nguwoi swu tam, tong hgp: Ho Khac Vi
c) Goi g, b, ¢ lan lwot [a d6 dai cac canh BC, CA, AB cla tam giac ABC.

Ch&ng minh ran -siné<
g &2 “2vbe

Bal 5: (0.5 dlem)  Ching minh rang trong 2™ - 1 s6 nguyén bat ky déu ton tai 2n sb co
tong 1a mot sb chén. )
PE SO 96
Caul
a. Rut gon biéu thirc A = (4 + 15)(V10-+/6 ) 415
b. Trong mat phang toa do Oxy cho 3 diém A(1; -1); B(2; 1); C(-1; -5). Chimg minh 3
diém A; B; C thang hang.
c. Timx; y nguyén biét: x* — 6xy + 10y*= 25
Cau 2. Giai cac phuong trinh va bt phuong trinh sau day:
a. 1-1-4x2 =3x
b. x+m =7

C. 3/25x(2x*+9) > 4x+ 3
X

Cau 3.
a.Choa>c; b>c; ¢ > 0. Chang minh \/c(a—c) +./c(b—c) <+ab

V- +2
NG

b.Chox;y;z>0va x?>y*+z2. Timgia tri nho nhat cia A = Xz(iz+i2)+
Yy VA

c.ChoO<a,b,c<2vaa+b+c=3.TimgiatriI6n nhitcuaP = a° + b?+c?
Cau4.

Cho dudng tron (O; R) dudng kinh BC ¢b dinh. Tir B ké duong thang d vuéng goc Véi
BC. P 1a mot diém di dong trén d. Tir P ké tiép tuyén PA téi duong tron (O) ( A khac
B). Goi K 1a diém ddi xtng cua B qua P. Ké AH L BC (H thudc BC)

a. Chung minh 3 diémK ; A ; C thang hang.

b. Chimg minh PC di qua trung diém I ctia AH.

c. Cho PB=a. Tinh d6 dai AHtheoavaR.
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Nguoi swu tam, tong hop: Ho Khac Vii ‘
d. Trén BA lay diém E sao cho BE = AC. Ching minh rang khi P di dong trén d

thi E nam trén mot duong tron b dinh.
PE SO 97
Bai 1. a. Tinh gia trj cua biéu thac A = (2x* +y + 1)

= \/ﬁ—\/l—\/m va y= 3/24-]3-‘/54-1_3/2_2/5"*'1

b. Tim cac s hitu ti X, y, z thoa man x++5z =7y

2014

Bai 2. a. Cho X, Y, z 1a cac s6 khdng &m thoa mén diéu kién
x 2014 4 2014 | 2014 _ o
Tim gi4 tri 16n nhat caa biéu thic A = x* +y* + z*
b. Tim céc sé nguyén x, y théa man x> + 6y” = 2015 — 7xy
Bai 3. a. Cho 3 s thyc duong a, b, c thoamina+b +c> 3

Chutng minh rang a? +b? +c2+1+%+126
a C

b. Giai phuong trinh x* —3yx* +x =4x-1

Bai 4. Cho dudng tron (O) dudng kinh AB. Trén duong tron (O) lay hai diém C va D
(C va D nam khac phia d6i voi AB, CD khéng di qua O). Tiép tuyén véi duong tron
(O) tai C va D cit nhau tai F.

a. Chimg minh 4 diém F, C, O, D nam trén mot duong tron

b. Goi giao diém ciia AC va BD 1a E. Chung minh EF vudng goc véi AB

DE SO 98

Bai 1: a. Tim céc sd nguyén duong n sao cho biéu thac A= 1! + 2! + 31 + ... + nl ¢c6 gia
tri 1a mot s6 chinh phuong? ( n! goi 1a n giai thira va n! = 1.2.3...n)

a<b
b. Tim cac s6 nguyén a, b, ¢ théa man: {a+3=b+c
a’=b*+c*+1

Bai 2: a. Giai phuong trinh: x* — X2 X2 —x
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Nguwoi swu tam, tong hgp: Ho Khac Vi

2 M2 A2 .
b. Cho a, b, ¢ théa man diéu kién: {a thire =l Chtng minh rang:

a+b®+ci=1

a®+b+c* =1
x> +y*=9
Bai 3: a. Cho x,y,a,b thoa mén diéu kién {a?+b? =16
ax+by>12

Tim gié tri 16n nhat caa biéu thic A=x+b

2 2 2 2 2 2
b. Cho 0<a<b<c. Chitng minh rang: e abh,e
+c c+ta a+b b ¢ a

Bai 4: Cho tam giac nhon ABC; cac duong cao AD, BE, CF cat nhau tai H. Qua H ké
duong thiang song song véi BC cit DE, DF lan luot tai 1, K. Chttng minh rang:

a. HI =HK
b. HE.BE =ED.EF

C. HE®.DF + HF?.DE + HD? EF=DE.DF.EF

PE SO 99
Cau 1. (2.0 diém) a. R0t gon cac bidu thuc sau; A= (5 + v21)(v14 -6 )\5—21 ;
1 V2 32)4
14 7 35 )25
1,32 215
10 25 5 )7
b. Chiing minh: 2n° + 3n” + n chia hét cho 6. (ne2)
Cau 2. (2.0 diém) Giai cac phuong trinh sau:
a. X*+4x+3=2y2x+1
b. ¥x+3+35-x=2
Cau 3. (2.0 diém)
, 2
a. Tim gia tri nho nhat cua M = w
X +Yy
2
c. Cho x;y > 0 va 2x > y. Chitng minh rang: (EJFZJ _(g_ljgy_—l s%l
X y X y
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Nguoi swu tam, tong hop: Ho Khac Vii
Cau 4. (4.0 diém)

Cho dudng tron tim O, dudng kinh AB. C 14 diém ¢ dinh ndm trén OA. M 1a diém di
dong trén duong tron.

a. Chtitng minh CM < BC

b. Trén nira mat phang bo AB ¢6 chira diém M, ké tia CN vudng goc véi CM (N €
(0)). Goi K 1a trung diém ciia MN. Chiing minh KO? + KC? cd gia tri khong doi.

c. Ké CH vudng goc véi MN ( He MN). Tinh d6 dai CK néu biét tam giac MCN ¢
chu vi bang 72cm va CK — CH = 7cm.

d. Tir M ké MI vudng goc véi AB. Trén OM lay diém P sao cho OP = MI. Chiing
minh rang khi M di dong trén dudng tron tim O duong kinh AB thi P thugc mot duong cb
dinh?
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Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 100
Bai 1:
Cho biéu thic: A=( 1 1 )[Hij
. Jx-1 Jx+1 Jx

a) Tim tap xdc dinh va rit gon biéu thic A
b) Tim gid tri cha x dé€ VA > A
Bai 2 :
Giai cac phuong trinh sau:
a) Vx+1=x-1
D)X+ 20X =1 +/x=24/x-1 =2
C)x +y +z +4 =2/x-2+4,/y-3+6J/2-5
Bai 3:
a) Cho 2 s6 khong am a va b.
Ching minh rang: a+b Jab, ddu “="xay ra khi nao?

b) Tim cap s6 X,y sao cho: X /'y -1+ yJx-1=xy

¢c)ChoO<a,b,c<?2.

Chitng minh ¢6 it nhat mot trong céc bat dang thitc sau day 12 sai:
a2-b)>1;b2-¢c)>1;c2-a)>1

Bai 4:
Cho tam giac ABC vuong & A,duong cao AH. Goi D va E 1an lugt 1a hinh chiéu
ctia diém H trén AB va AC. Biét BH=4cm, CH=9cm.
a) Tinh do dai doan DE .
b) Chiing minh: AD.AB = AE.AC
¢) Chitng minh: AH?=BC.BD.CE
Bai S:
Chon s6 a,; a,; ...; a,, mdi so trong ching bang 1 hoac bang -1
va a,a, + a,a, +...+ aa, = 0. Hoi n ¢6 thé bang 2006 duoc khong? Tai sao?

Phong Giao duc huyén Yén Thanh

PE SO 101
Cau 1. (4,5 diém):
a) Cho ham s f(x) = (x* +12x —31)*"
Tinh f(a) tai a= 31685 + 316 +85
b) Tim cac nghiém nguyén ciia phuong trinh: 5(X* +Xy +y*) = 7(X + 2y)
Cau 2. (4,5 diém):
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Nguwoi swu tam, tong hgp: Ho Khac Vi

a) Giai phuong trinh: X% = \/X3 —X? +\fX2 —X

1 1 1

—+—+—=2

X Yy z

b) Giai h¢ phuong trinh: | 5 ¢
L=y

xy z°

Cau 3. (3,0 diém):
Cho x; y; z la cac sb thuc duong thoa mén: xyz = 1
1 N 1 N 1
X*+y+1 V472841 ZP4xP+1

Tim gi4 tri 16n nhat caa biéu thic: A=

Cau 4. (5,5 diém):

Cho hai duong tron (O; R) va (O"; R") cit nhau tai hai diém phan biét A va B. Tur
mot diém C thay doi trén tia d6i cua tia AB. V& cac tiép tuyén CD; CE véi duong tron
tam O (D; E la céc tiép diém va E nam trong dudng tron tim O'). Hai dudng thang AD
va AE cit duong tron tam O' lan luot tai M va N (M va N khac véi diém A). Puong
thang DE cat MN tai I. Chang minh rang:

a) MI.BE =BI.AE

b) Khi diém C thay d6i thi duong thang DE ludn di qua mot diém cé dinh.

Cau 5. (2,5 diém):

Cho tam gidc ABC vudng can tai A, trung tuyén AD. Piém M di dong trén doan
AD. Goi N va P lan luot 1a hinh chiéu caa diém M trén AB va AC. V& NH L PD tai
H. Xac dinh vi tri cia diém M dé tam gidc AHB c6 dién tich Ion nhat.

- --Hét---

PE SO 102
Bai 1: (4 diem)
Cho phuong trinh x* + 2mx? + 4 =0
Tim gi4 tri ctia tham s6 m dé phuong trinh c6 4 nghiém phan biét x,, X,, X3, X, thoa
man x,*+x,* + x;3* + x4 =32
Bai 2: (4 diém)
Giai h¢ phuong trinh
2X° + Xy —y? —bx+y+2=0
{x2+y2+x+ y—-4=0
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Bai 3: (3,5 diém)
Tim céc s6 nguyén x, y théa man dang thitc
X% + Xy + y* = x%y?
Bai 4: (6 diém)

Cho ntra duong tron (O) duong kinh AB=2R (R 1a mot do dai cho trude). M, N 1a hai
diém trén nira dudng tron (O) sao cho M thudc cung AN va téng cdckhoang céch tir A, B dén
dudng thing MN bing R+/3
1) Tinh do dai doan MN theo R.

2) Goi giao diém clia hai day AN va BM Ia I, giao diém ctia cdc duong thing AM va BN 1a K.
Chitng minh ring 4 diém M, N, I, K cung nim trén mot dudng tron. Tinh ban kinh clia dudng
tron dé6 theo R.

3) Tim gid tri 16n nhat cha dién tich AKAB theo R khi M, N thay déi nhitng van thda man gia
thiét cta bai toan.

Bai 5: (2,5 diém)

So thuc x thay déi va thda man diéu kién x* + (3 -x)* > 5. Tim gi4 tri nho nhat ctia biéu

thic:
P=x*+ (3-x)* + 6x*(3-x)*.
7 PE SO 103
Cau I. (4 diém). Giai phuong trinh
1.4/X% —6X+9 +x2 +10x+25 =8
2.y2_2y+3= O

X +2x+4
Céu Il. (4 diém)
1. Cho biéu thirc :
X2 +2x+3
T (x+2)
Tim gia tri nho nhat cta biéu thirc A.
2. Cho a>0; b>0; c>0

Chtrng minh bét ding thic ( at+b+c) ( 1 i i] 9

Cau Il1. (4,5 diém)

1. Giai bai toan bang cach 1ap phuong trinh.

Tim sb ty nhién c6 hai chir s6 biét rang chir s6 hang chuc 16n hon chit sé hang don vi
1a 2 va s6 d6 16n hon tong cac binh phuong cac chir s6 ctia nd 1a 1.
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2. Cho phuong trinh: x* —(m+1)x+2m-3=0 (1)
+ Chumg minh rang phuong trinh trén ludn c6 2 nghiém phén biét v6i moi gié tri cia
m.
+ Tim gié tri cia m dé phuong trinh (1) c6 nghiém bang 3.
Cau IV (4 diém)
Cho hinh thang can ABCD, (AB//CD; AB > CD). Hai duong chéo AC va BD cat nhau
tai . Goc ACD = 600; goi E; F; M 1an luot 13 trung diém cua cac doan théng IA; ID;
BC.
1. Chtng minh tt giac BEFC ndi tiép dugc trong mot dudng tron.
2. Chtng minh tam giac MEF 1a tam giac déu.
Cau V. (3,5 diém)
Cho hinh chép tam giac déu S. ABC c6 cac mat 1a tam gidc déu. Goi O 1a trung diém
cua duong cao SH cua hinh chop.
Chung minh rang: géc AOB = BOC = COA = 90°
PE SO 104
Bai 1 (24):
1. Cho biéu thtrc:
A= (\/_+1 \/_-l-\/_ 1}( \/_+\/— \/;+1]
S+l 1-xy Dy -1 ey +1
a. Rut gon biéu thirc.
b.Cho -+l _6 TimMaxA.

Vx oy

2. Chimmg minh rang v&1 moi sO6 nguyén duong n ta co:

2
iz+% = (1+£—ij tir d6 tinh tong:
n° (n+1)

n n+l
S= \/1+£2 L \/1+ L +i+ +\/1+ 1 ~+ ! .
7?22 2> 3 2005° 2006

Bai 2 (2d): Phan tich thanh nhan tir: A = (xy +yz + zx) (x + y+ z) — Xyz
Bai 3 (2d):
1. Tim gia tri ciia a dé phuong trinh sau chi ¢é 1 nghiém:

X+6a+3  —5a(2a+3)

X+a+l (x—a)(x+a+1

2. Gia str X1,X, 13 2 nghiém cuia phuong trinh: x°+ 2kx+ 4 = 4
Tim tat ca cac gia tri cua k sao cho c6 bat dang thuc:
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REGE

Bai 4: (2d@) Cho hé phuong trinh:

1 m
n —

x—-1 y-2
2  3m _

y—2 x-1

1. Giai h¢ phuong trinh véi m = 1

2. Tim m d€ hé da cho c6 nghiém.

Bai 5 (2d) :

1. Giai phuong trinh: V3x% +6x+7 +5x2 + 10X +14 = 4— 2x— X2
y? —9x® +27x—27=0

2. Giai h¢ phuong trinh: < z® -9y* +27y—-27=0
x®—-9z°+272—-27=0

Bai 6 (2d): Trén mit phang toa d6 cho dudng thang (d) ¢6 phuong trinh:
2kx + (k — 1)y = 2 (k 1 tham sd)
1. Tim k dé duong thang (d) song song voi dudng thang y = /3.x? Khi d6 hdy tinh goc
tao bdi (d) va tia Ox.
2. Tim k dé khoang cach tir gdc toa d6 dén duong thang (d) 1a 10n nhat?
Bai 7 (2d): Gia st x, y 13 cac s6 duong thoa man dang thirc: x+y =10
Tim gia tri ctia x va y dé biéu thuc:
P=(x*+1)(y* +1) dat gia tri nho nhat. Tim gia tri nho nhat ay.
Bai 8 (2d): Cho A ABC véi BC = 5cm, AC= 6¢cm; AB = 7cm. Goi O 1a giao diém 3
duong phan giac, G la trong tam ctia tam giac.
Tinh d¢ dai doan OG.
Bai 9(2d) Goi M 1a mdt diém bat ki trén duong thang AB. V& vé mot phia ctia AB cac
hinh vuéng AMCD, BMEF.
a. Chlirng minh rang AE vuodng goc voi BC.
b. Goi H 1a giao dlem ctiia AE va BC. Chting minh rang ba diém D,H,F thang hang.
c. Chiing minh rang duong thang DF 1uén ludn di qua mot diém cb dinh khi M chuyén
dong trén doan thang AB c6 dinh.
d. Tim tap hop céc trung diém K ctia doan ndi tAm hai hinh vudng khi M chuyén dong
trén duong thang AB ¢ dinh.
Bai 10 (2d): Cho xOykhac goc bet va mot diém M thudc mién trong cua géc. Dung
dudng thang qua M va cit hai canh cta goc thanh mot tam giac c6 dién tich nho nhat.
PE SO 105
Bai 1: (2 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Chirng minh:
1 2 4

-

\/T 3 9 3 9 3 9
Bai 2: (2 diem)

Cho 4a’+ b>=5ab (2a>b >0)

Tinh s6 tri biéu thitc: M = 2ab 5

4b“ —b ,

Bai 3: (2 diem)

Chung minh: néu a, b 1a cac nghiém cia phuong trinh: x* + px+1=0vac,d Ia
cac nghiém cua phwong trinh: x° + gx + 1 = 0 thi ta co:
(@a—c) (b—c) (at+d) (b +d) = ¢* - p’
Bai 4: (2 diém)
Giai bai toan bang cach 1ap phuwong trinh
Tudi anh va em cong lai br?mg 21. Hién tai tudi anh gép d6i tudi em lac anh béng
tudi em hién nay. Tinh tudi cua anh, em.

Bai 5: (2 diém)
Giai phuong trinh: x* + +/x2 +2006 = 2006
Bai 6: (2 diém)

2
Trong cung mot hé truc toa do vudng goc, cho parapol (P): y = -XT va duong

thang (d): y = mx — 2m — 1.
1. V& (P)
2. Tim m sao cho (d) tiép xtc véi (P)
3. Chung to (d) ludn di qua diém c6 dinh A € (P)
Bai 7: (2 diém).
Cho biéu thirc A =x — 2./xy +3y- 2Jx+1
Tim gi4 tri nho nhat ma A c6 thé dat duoc.
Bai 8: (4 diém).
Cho hai duong tron (O) va (O’) & ngoai nhau. Ké tiép tuyén chung ngoai AB va
tiép tuyén chung trong EF, A,E € (0); B, F € (0)

a. Goi M 1a giao diém ctia AB va EF. Chiing minh:
A AOM o A BMO’
b. Chtiing minh: AE | BF
c. Goi N 14 giao diém cua AE va BF. Ching minh: O,N,0O’ thang hang.
Bai 9: (2 diém).

Duyng hinh chit nhat biét hiéu hai kich thudc 1a d va goc nhon giita dudng chéo

bang « .

DE 106
Cau 1(2d) : Giai PT sau :
‘ ax'-3 +3x"-3x +2=0
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

b, \/x+2+2\/x_+1 +\/x+2—2\/x_+1 =2
Cau 2(2d): a, Thuc hién phép tinh :

J13-4/100 —/53+4+/90

b, Rut gon biéu thuc :
a’ b? c? .
B:az—b2—02+b2—02—a2+C2—a2—b2 Voia+b+c=0
Cau 3(3d) : a, Chung minh r::ing
5J2 <1+-—— \/_ \/_ \/_ <1042
b, Tim GTNN cua P = x* + y*+ 7°
Biét x +y +z = 2007
Cau 4(3d) : Tim s6 HS dat giai nhat, nhi, ba trong ky thi HS giéi toan K9 nam 2007 .
Biét :
Néu dua 1 em tir giai nhi 1én giai nhat thi s giai nhi gap doi giai nhat .
Néu giam so giai nhat xudng giai nhi 3 giai thi sé giai nhat bang 1/4 s giai nhi
Sb em dat giai ba bang 2/7 tong s giai .
Cau 5 (4d): Cho AABC: Goc A=90°. Trén AC ldy diém D . V& CE L BD.
a, Chimg minh rang : AABD « AECD.
b, Chting minh rang tr gidac ABCE 1a tir giac noi tiép duoc .
¢, Chtrng minh rang FD 1 BC (F = BA ~CE)
d, G6c ABS = 60° ; BC =2a ; AD = a . Tinh AC, duong cao AH ciia AABC va
ban kinh duong tron ngoai tiép ttr giac ADEF.
Cau 6 (4d): Cho dudng tron (O,R) va diém F nam trong dudng tron (O) . AB va A'B'
la 2 day cung vudng goc voi nhau tai F .
a, Ching minh rang : AB* + A'B” = 8R? - 40F°
b, Chimg minh ring : AA” + BB? = A'B* + AB” = 4R?
¢, Goi I 1a trung diém cua AA' . Tinh OI° + IF?
PE 107

CAaul: Cho ham s6: y =vx? —2x+1+ x? —6x+9

a.V¢ do thi ham so6

b.Tim gia tri nho nhat ctia y va cac gia tri x tuong ung
c.Véi gia trinao cua x thiy >4

Cau2: Giai cac phuong trinh:

a Vv9-12x+4x° =

b V3x2 —18x+ 28 + 4x? —24x+45= -5 — x* + 6X

Vx?+2x-3

C ————+X-1

VvX+3
Cau3: Rat gon biéu thirc:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

aA=(43-1) \/6+2\/§.\/3—\/2+\/ﬁ+\/18—\/128
S S S 1 N 1
241+1M2 3J2+243 2006~/2005 + 20052006 ~ 2007+/2006 + 2006+/2007

Cau4: Cho hinh vé ABCD véi diém M & bén trong hinh vé thoa man
MAB =MBA=15"

V& tam giac déu ABN & bén ngoai hinh v&.

a Tinh gbc AMN . Chung minh MD=MN

b Chimg minh tam giac MCD déu

Cau5: Cho hinh chép SABC ¢6 SA 1 SB; SA1SC; SB_LSC.

Biét SA=a; SB+SC = k.. Piit SB=x
a Tinh thhoptheo a, k, X
b Tinh SA, SC dé thé tich hinh chop 16n nhét.
PE 108
CAU I :
Tinh gid tri ciia biéu thirc:
S O O
V3445 BT V7449 T J97 ++/99
B=35+335+3335+..... + 3333.....35
$3393.....89

CAU II :
Phan tich thanh nhan tir :

1) X*-7X -18

2) (x+1) (X+2)(x+3)(x+4)+3

3) 1+a> +a™
CAU Il :

1) Ching minh : (ab+cd)® < (a%+c%)( b? +d?)

2) ap dung : cho x+4y =5 . Tim GTNN cua biéu thirc : M= 4x* + 4y®
CAU 4 :

Cho tam giac ABC noi tiép duong tron (O), I 1a trung diém cua BC, M 1a mot diém
trén doan CI ( M khac C va I'). Buong thang AM cit (O) tai D, tiép tuyén cta duong
tron ngoai tlep tam gidc AIM tai M cat BD va DC tai P va Q.

a) Chung minh DM.AI= MP.IB

b) Tinh tisb : MP
CAU 5:
2
ChoP = VX© —4x+3
v1-X
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Tim diéu kién dé biéu thirc ¢ nghia, rit gon biéu thirc.
DE 109
CAUI :
1) Ruit gon biéu thirc :

A= 44104245 ++4-10+245

_ 2) Chimg minh : Ysv2+7-3s5v2-7=2

CAU Il : Chung minh cac bat dang thirc sau:
1) a> +b* +¢* > (ab+bc +ca)

2) 18 2

2 2 L.
<Z+Z+Z vbia,b;cduong
a+b+c a b ¢

CAU Il :
Cho dudng tron (O) duong kinh AB. v€ hai tiép tuyén Ax va By; goi M 12 mot
diém tuy ¥ trén cung AB v& tiép tuyén tai M cat Ax va By tai C va D.
a) Chung minh : AC.BD=R?
b) Tim vi tri ctia M dé chu vi tam giac OCD 1a bé nhit.

CAU IV.

Tim gid tri nhé nhdt cia

A= X +y® +xy—5x—4y+2002
CAU V: Tinh

(1222 (o)

2) N= 75(4"7+4"2+..+4> +5)+25

CAU VI :
Churng minh : a=b=c khi va chi khi a’ +b’ +¢* =3abc
DE 110
CAU | : Ruit gon biéu thirc

A= \/\/5—\/3—\/29—12\/5

B= x* +3x* +4
xPexi 2
CAU |1 : Gidai phwong trinh
1) (x+4)* +(x+10)* = 32
2) X ++/X+2004 =2004

CAU I : Gidi bdt phwong trinh
(x-1)(x-2) >0
CAU IV :
Cho tam gidc ABC c6 3 goc nhon. Dung ra phia ngoai 2 tam gidc vudng can dinh
A 13 ABD va ACE . Goi M;N;P 1an luot 1a trung diém ctia BC; BD;CE .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

a) Chung minh : BE = CD va BE 1 véi CD

b) Ching minh tam giac MNP vudng can
CAU V. :

1) Cho a—1: b+3: c-5

vaba- 3b-4 ¢c=46 . Xac dinha, b, ¢

2a® —3ab+5b* 2c¢? —3cd +5d?
2b% +3ab 2d? +3cd

2) Cho ti 1€ thuc : % = % Chung minh :
) Véi diéu kién mau thire xdc dinh.
CAU VI :Tinh:
S = 42+4242+424242+....+424242...42
PE 111
Bai 1: (4d). Cho biéu thirc:
_ xx-3  2(x- 3, Jx +3
T X—2/x-3 X+l  3-x

a) Rut gon biéu thuc P.
b) Tinh gi4 trj cia P véix = 14 - 65
c) Tim GTNN cua P.

Bai 2( 4d). Giai cac phuong trinh.

1 N 1 . 1 N 1 _

1
x> +4x+3  x*+8x+15 X +12x+35 X +16x+63 5

b) Vx+6-4Vx+2 +Vx+11-6Vx+2 =1
Bai 3: (3d). Cho parabol (P): y = x* va dudng thang (d) c6 hé sd goc k di qua diém
M(0;1).
a) Chimg minh rang v6i moi gia tri ctia k, dudng thang (d) ludn cat (P) tai hai diém
phan biét A va B.
b) Goi hoanh do cta A va B 1an luogt 1a x; VA X,. Chtrng minh rang : |x; -X,| >2.
¢) Chimg minh rang :Tam gidc OAB la tam giac vudng.

Bai 4: (3d). Cho 2 s6 duong x, y thoa min x +y =1
a) Tim GTNN cita biéu thte M= (x*+ L )(y2+ L)
y X

b) Chtng minh rang :
N=(x+ VP H(y+ P22

Bai 5 ( 2diém). Cho tam giac ABC vuong 6 A ¢6 AB = 6cm, AC = 8cm. Goi I la giao
diém cac dudng phan giac, M 14 trung diém cta BC. Tinh goc BIM.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

Bai 6:( 2d). Cho hinh chir nhat ABCD, diém M e BC. Cac dudng tron dudng kinh
AM, BC cit nhau tai N ( khac B). BN cit CD tai L. Chtrng minh rang : ML vudng goc
voi AC.

Bai 7 ( 2diém). Cho hinh 1ap phuong ABCD EFGH. Goi L va K lan luot 13 trung
diém ctia AD va AB. Khoang cach tir G dén LK 1a 10.

Tinh thé tich hinh 14p phuong.

PE 112
Cau 1: (4 diém).
Gidi cac phuong trinh:
1) x*-3x-2=0

2) V7-x +x-5=x-12x+38

Cau 2: (6 diem) ,
1) Tim céc s6 thyc duong a, b, ¢ biét chiing thod man abc =1 vaa+b+c+ab
+bc+ca<b6
2)Chox>0;y>0 thoAman: x+y>6
Hay tim gié tri nhé nhat ciia biéu thirc:
M=3x+2y+ §+§
Xy
Cau 3: (3 diém)
Chox+y+z+xy+yz+zx=6
CMR: x*+y*+7°>3
Cau 4: (5 diem) o
Cho nira duong tron tdm 0 6 duong kinh AB. V& cac ti€p tuyén Ax, By (Ax va By
va nura duong tron cung thuéc mot nira mét phang bo AB). Goi M 1a mét diém bat ki
thudc nira duong tron. Tiép tuyén tai M cat Ax; By theo thu tu ¢ C; D.
a) CMR:  Duong tron duong kinh CD tiép xac voi AB. ’
b) Tim vi tri cua M trén nira duong tron (0) d&€ ABDC c6 chu vi nho nhat.
c¢) Tim vi tri cia C; D d€ hinh thang ABDC c6 chu vi 14cm. Biét AB =
4cm.

Cau 5: (2 diém)
Cho hinh vuong ABCD , hay xac dinh hinh vudng c6 4 dinh thudc 4 canh cua
hinh vudng ABCD sao cho hinh vudng d6 c6 dién tich nho nhat./.

DE 113
PHAN I: TRAC NGHIEM (4 BIEM)
Khoanh tron vao chit cai diing trudce cau tré loi diing
1. Nghiém nho trong 2 nghiém ctua phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

(SRRt me

AL B. -2 c.t D. L
2 5 2 20

2. Pua thira s6 vao trong diu cin cia av/b v6ib =0 ta duoc

A. Va’b B —a’b C.lajp  D.Ca3déusai

3. Gid tri ciia biéu thitc y/5+3 + 548 —105/7+4+/3 bing:

A. 43 B. 2 C. 73 D.5
4. Cho hinh binh hanh ABCD thoa man
A. Tt ca cac gbc déu nhon; B. G6c A nhon, goc B tu
C. Géc B va goc C déunhon; D. A =90° goc B nhon
5. Cau nao sau day ding
A. Cos87° > Sin 47° ; C. Cos14° > Sin 78°
B. Sin47° < Cos14° D. Sin 47° > Sin 78°
6. Do dai x, y trong hinh v& bén 1& bao nhiéu. Em hiy khoanh tron két q
A. X =302; y=104/3 ; B.x=104/3; y =302
C.x= 10x/§;y =30+/3; D. Mot dap sb khac
PHAN II: TU LUAN (6 BPIEM) ’
Cau 1: (0,5d) Phan tich da thic sau ra thira s6
a*+8a%- 14a®- 8a- 15
Cau 2: (1,5d) Chirng minh rang biéu thirc 10n + T8n - I chia hét cho 27 véi n 1a s6 tu
nhién

a dang

30

néu2a®+2b*=5ab: Vab>a>0

Cau 3 (1,0d) Tim sb tri cia > +E
a J—

Cau 4 (1,5d) Giai phuong trinh

a. \J4y’ +xX +/4y" —x —Vx>+2;  b.x*+ Vx> +2006 = 2006

Cau 5 (0,5d@) Cho AABC can ¢ A duong cao AH = 10cm, duong cao BK =12cm. Tinh

d¢ dai cac canh cua AABC . .

Cau 6 (1,0d) Cho (0; 4cm) va (0; 3cm) nam ngoai nhau. 00’ = 10cm, tiép tuyén

chung trong tiép xtic véi duong tron (O) tai E va duong tron (O’) tai F. OO’ cat duong

tron tam O tai A va B, cat duong tron tam (O) tai C va D (B, C nam giita 2 diém A va
D) AE cit CF tai M, BE cat DF tai N.

Chung minh rang: MN L AD

7 PE 114
Cau 1: (4,5 diém) : Giai cac phuong trinh sau:

1) JVX2-2X+1+JX?-6X +9=5
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

2) 3 1 9

X+1 X-2 (X+D)@2-X

Cau 2: (4 diém)

1) Chimg minh ring:

l+ L + 1 +.+ 1 <

2 3J2 43 7 2007+/2006

2) Chimg minh ring néu a, b, ¢ 1a chiéu dai 3 canh ctia mot tam giac thi:

ab +bc>a?+b?+c?<2(ab+bc +ca)
Cau 3: (4 diém)
1) Timx,y,z biét:

X y
y+z+1 x+z+2 X+y—-3

2) Tim GTLN cua biéu thuc :
Jx=3+,/y—4 biétx +y=8

=X+Yy+1z

Cau 4: (5,5 diém):

Cho duong tron tam (O) duong kinh AB, xy 14 tiép tuyén tai B v6i dudng tron,
CD la mot duong kinh bat ky. Goi giao diém cia AC va AD véi xy theo thir tu 1a M,
N.

a) Chtng minh rang: MCDN la tr giac ndi tiép mot duong tron.

b) Chtrng minh ring: AC.AM = AD.AN

¢) Goi I la duong tam tron ngoai tiép tir giac MCDN. Khi dudng kinh CD quay
quanh tdm O thi diém I di chuyén trén dudng tron nao ?
Céu 5: (2 diém):

Cho M thudc canh CD ctia hinh vuéng ABCD. Tia phan giac cia goc ABM cit
AD ¢ 1. Chtrng minh rang: BI < 2Ml.

PE 115
Caul:  Véia>0,b>0; biu hoe A72Yab  Na e ng
Ja. Ta+24ab
A:l B: a-4b C: Va—2\b D: Va +2vb

Cau 2: Cho bat dang thrc:

(D:3+/5<272+46 (1) 2-/3+4> 342 +4/10 (|||):@>i

A < Ja \ J v 2
Bat dang thurc nao dung
A:Chil B: Chi II C: Chi III D: Chilvall
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hop: Ho Khac Vi

Cau 3:
Trong cac cau Sau, cau nao sal
2
Phan thirc —— y3 o biing phan thirc
(X7 —y )X +y?)
X+y X -y
a/. 2 2 3 3 bf. 3 3 2 2
(XT+Xxy+y )X +y") (X7 -y X" —=xy+y”)
1 1
cl. d/.
X2},2()(24_},2)2 X4+X2y2 y4

Phan II: Bai tap tu luan
Cau 4: Cho phan thuc:

X5 —2x4 +2x3 —4x2 —-3x+6
x2,+2x;8

a/. Tim tap xac dinh cuia M.
b/. Tim cac gia tri cau x dé M=0

M=

c/. Rut gon M.
Cau 5:
Giai phuong trinh :
2(3—-x) 9 -3x
+75 _5x—4(x—1)_7x+2+7 %(1)
14 24 12 3
b/.59—X+57—x+55—x+53—x+51—x:_5 2)

41 43 45 47 49

Cau 6: Cho hai duong tron tdm O va tdm O’ cit nhau tai A va B. Mot cat tuyén ké
%\ qua A va cat duong tron (0) 6 C va (0°) ¢ D. goi M va N 1an luot 14 trung diém cua
Cva AD.
1

a/. Chting minh : MN=—CD

2
Dtai I di qua 1 diém cb dinh khi cat tuyén CAD  thay d6i.
CC/ Trong s6 nhiing cat tuyén ké qua A, cat tuyén nao c6 do dai 16n nhét.
au 7.
~ Cho hinh chép tir gidc déu Sascp AB=3a; SC=2a
a/. Tinh dign tich xung quanh va dién tich toan phan cia hinh chop
b/. Tinh thé tich cta hinh chop.

DL 116

Cau I:. Cho duong thang y = (m-2)X + 2 (d)
a) Chung minh rang duong thang (d) ludn di qua 1 diém ¢ dinh véi moi m.
b) Tim m dé khoang cach tir gdc toa d6 dén duong thang (d) bang 1.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii , ’ 7
¢) Tim gia tri cia m d€ khoang cach tir goc toa do dén duong thang (d) co gia tri
16n nhat.
Caull: Giai cac phuong trinh:
a) 2Vx? 4+ 2x+1+ VX’ —6x+9=6
b) Vx+2dx—1+Vx—2Jx-1=1

Cau lll:
a) Tim gié tri nho nhét cta: A= AT L V01x y, z1a sd duong vax +y+z= 1
z X y
{x—l_y—z_z—Z
b) Giai hé phuong trinh: 3 2
3X-2y+2=12

x+\/x2—2x_x—\/x2—2x

x—\/x2 —2X x+\/x2 — 2X
1. Tim diéu kién xac dinh cia B
2. Rutgon B
3. Tim x dé B<2

Cau 1V:

Cho tam giac vuong ABC vuong tai A, vo1 AC < AB; AH la duong cao ké tu
dinh A. Cac tiép tuyén tai A va B v6i dudng tron tdm O ngoai tiép tam giac ABC cit
nhau tai M. Poan MO cit canh AB & E. Poan MC cit duong cao AH tai F. Kdo dai
CA cho cit duong thang BM ¢ D. Puong thang BF cat duong thang AM & N.

a) Chtng minh OM//CD va M la trung diém cua BD
b) Ching minh EF // BC
c) Ching minh HA 1a tia phan giac cua goc MHN
d) Cho OM =BC = 4cm. Tinh chu vi tam giac ABC.
Cau V: Cho (0;2cm) va duong thang d di qua O. Dung diém A thudc mién

c)B=

ngoai dudng tron sao cho cac tiép tuyén ké tir A véi dudng tron cat duong thang
d tai B va C tao thanh tam giac ABC c¢6 dién tich nhé nhét.
DE 117

Céau 1 Rit gon biéu thirc
1 1 1 1

= + + + ...+ :
2J1+1J2 342 - 23 43 +34 2006+/2005 + 20052006
Cau 2 Tinh gia tri biéu thirc

B_3\/x3 3x+ (X —Dx' —4 +3\/x3 _3x—(x* — WX —4
2 2
tai x = /2005

3. Cho phwong trinh:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: H6 Khic Vi
(M+2)x*-(2m-1)x-3+m=0 (1)
a) Chumg minh phuong trinh (1) c¢6 nghiém véi moi m
b) Tim tit ca cac gia trj ctia m sao cho phuong trinh ¢6 2 nghiém phén biét x4, X, va
khi @6 hay tim gia tri cia m dé nghiém nay gap hai 1an nghiém kia.

X+y=+4z—
4. Giai h¢é phuwong trinh: y+z=+4x-1
Z+x=,4y—-1
5. Giai phwong trinh: =3+2Vx—x?
P . \/_ —J1-x

6. Cho parabol (P):y = X?

a) Viét phuong trinh du’O’ng thang (D) c6 hé s6 goc m va di qua diém A (1 ; 0)
b) Bién luan theo m s giao diém cia (P) va (D)

¢) Viét phuong trinh duong thang (D) tiép xtc voi (P) tim toa do tiép diém

d) Tim trén (P) cac diém ma (D) khong di qua vO1 moi m

7.Cho ay, ay, ..., a, 1a cac sb duong co tich bang 1

Timgiétrinhénhétcﬁapz\/1+i+J1+i+...+ /1+i
al az an

8. Cho diém M nam trong AABC. AM cit BC tai A;, BM cit AC tai B;, CM cit AB tai
C;. buong théng qua M song song voi BC cit A;C; va A;B; thir tu tai E va F. So sanh
ME va MF.
9. Cho duong tron (O; R) ndi tiép tam giac ABC tiép xuc v6i BC tai D. Goi M va N
lan luot 1a trung diém cua AD va BC.
Chung minh M, O, N thang hang
10. Cho tam giac ABC nhon. Pudng thang d vudng goc vi mit phang ABC tai A. Lay
diém M trén duong thang d. Ké BK vudng goc voi AC, ké BH vudng goc véi MC; HK
cit duong thang d tai N.
a) Ching minh BN 1L MC; BM 1L NC
b) X4c dinh vi tri diém M trén dudng thang d dé do dai MN dat gia tri nhé nhat.

DE 118

Cau 1. Rat gon biéu thuc: A = \/6+2«/§\/3—\/\/§—«/1_2+«/18—\/128
Cau 2: (2d)
Giai phuong trinh : x* +3x +1 = (x+3) x*+1
Cau 3: (2d)  Giai hé phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
X>+y*+xy=1
x> +y® =x=3y
Caud: 2d)
Cho PT bac hai an x :
-2(m-1)x +2m’-3m+1 =0
c¢/m: PT c6o nghi¢m khivachikhi 0 < m<1
Goi X1, Xo 1a nghiém cta PT . ¢/m

9
‘)(1+X2+X1X2‘ < 8

Cau 6: (2d) : Cho parabol y = %xz va duon thing (d) : y :%x+2

a/ Vé (P) va (d)trén cung hé truc toa do .

b/ Goi A,B la giao diém cta (P) va (d) trén cung hé toa truc toa dd Oxy. Tim M trén
AB cua (P) sao cho Syag 16n nhat .

Cau 7: (2d)

a/ c/m:Voi V sbduong a

2
thi (l+ L +ij :1+i2+#2
a® a+l a (a+1)

b/ Tinh S = \/1+£2+i2+\/1+i2+i2+...+\/1+ 1 ~+ L .
1 2 2° 3 2006° 2007

Cau 8 (4 diém): Cho doan thang AB = 2a ¢6 trung diém O . Trén cing mot nira mat
phing bd AB , dung nira dudng tron (O,AB) va (0’,A0) , Trén (0’) lay M (M # A,
M # O ). Tia OM cit (O) tai C . Goi D 1a giao diém thtr hai ciia CA véi (O”).

a/ Chung minh ring tam giac AMD can .

b/ Tiép tuyén C cua (O) cit tia OD tai E. Xac dinh vi tri twong ddi ctia dwong thang
EA dbi voi (O) va (0”).

¢/ Buong thang AM cat OD tai H, duong tron ngoai tiép tam giac COH cit (O) tai
diém thir hai 1a N. Chimg minh ba diém A, M, N thang hang.

d/ Tai vi tri cia M sao cho ME // AB héy tinh OM theo a.

Cau 9 ( 1 diém ): Cho tam giac co s6 do cac dudng cao 1a cac s6 nguyén , ban kinh
duong tron noi tiép tam giac bang 1. Chimg minh tam giac d6 1 tam giac déu

DE 119
Caul- (4d) : Tinh gia tri cua biéu thuc :

1, J«/E—Js—\/zg—lzx/ﬁ
2 243+ 14-5/3
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cau 11- (5d) : Giai cac phuong trinh sau :
X 1 2

1, = 2 _

X — 1 x+1 X
2, \/x —2X+1 + VX? —4x+4
3, X* =33 +4x*-3x+1=0
Cau lll- 3d):
1, Cho a,b,c 1a céc sb duong , chiing minh réng :

[—J’l][_*ﬂ[ _+8] abc

2, Chimg minh rang véi IIlQl sO ty nhién n ta co :
Jn+1 -vn >
vn+1

Cau |11 — (3d) : Tim gia tri nho nhat cia ham so :

X% +2x -1

&Y= o+ 4x+9

b, y=2[x+3-

Cau VI (5d) : Cho tam gidc ABC vuong & A ,duong cao AH . Goi D va E lan luot 1a
hinh chiéu cta diém H trén AB va AC . Biét BH = 4(cm) ; HC = 9(cm)

a, Tinh d6 dai doan DE

b, Chtitng minh rang AD . AB = AE.AC

¢, Cac duong thang vudng goéc v6i DE tai D va E lan luot cat BC tai M va N . Chimg
minh M 1a trung diém BH ; N 14 trung diém ctia CH .

d, Tinh dién tich tir giac DENM

PE 120

Cau I: (1,5 diém) Riit gon cac biéu thirc sau.

L A= 1 3220 o 2—\/§_§

-1 2v1t T V2
Céau II: (3,5 diém) giai ciAc phwong trinh sau.

1 x+]+x-1=0; 2) 33X +2x=2Vx®+x +1-x

3. \/x—2+\/2x—5 + \/x+2+3\/2x—5 =72
Cau III: (6 diém).
1. Tim gié tri cia m dé hé phuong trinh
o Amexey=med
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
X- (m-1y=2

C6 nghiém duy nhét thoa méan diéu kién x + y dat gid tri nho nhat.

2. Cho Parapol (P): y = x* - 4x + 3 va diém A(2;1). Goi k 13 hé s goc cua
duong thang (d) di qua A.

a. Viét phuong trinh duong thang (d).
b. Chimg minh rang (d) luén ludn cat (P) tai hai diém phan biét M; N.
C. Xéc dinh gia tri cua k dé MN c6 do dai bé nhat.

Cau IV (4,5 diém).

Cho, duong tron (O;R). I 1a diém nam trong duong tron, ké hai day MIN va EIF.
Goi M ; N; E; F tht tu 1a trung diém cua IM; IN; IE; IF.

1. Chung minh: IM.IN = [E.IF.

2. Chtng minh tir gi\c M E N'F noi tiép dudng tron.

3. Xac dinh tdm va ban kinh cta duong tron ngoai tiép tr giac. M ENF.

4. Gia st 2 day MIN va EIF vudng goc voi nhau. Xac dinh vi tri cia MIN va EIF dé
dién tich tir giac M E N'F 16n nhét va tim gia tri 16n nhat d6. Biét Ol = % .

Cau V Cho tam giéc A ABC c6 B = 200°

C = 110° va phén gia¢ BE,. Tir C, ké dudng thing vudng géc véi BE cit BE 0 M va
cat AB ¢ K. Trén BE lay diém F sao cho EF = EA.

Ching minh rang :
1) AF vudng goc vot EK;
2)CF = AK va F 1a tim dudng tron ndi tiép ABCK
AF BA
Cau VI (1 diém).
Cho A, B, C la cac goc nhon thoa manCos°A + Cos’B + Cos°C > 2

Chung minh rang: (tgA.tgB.tgC)* < %

DE 121
Caul:a) Giai phuong trinh:
VAxX? —12x+9 =x-1
b) Giai va bién luan phuong trinh theo tham sb a:
a 1 a-x a+l
+ = +
X—a Xx+1 x-a x+1

Cau ll:
1)  Chobiét: ax+by+cz=0
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Vaa+b+c:i
2006

ax’® +by?® +cz?

Chutng minh rang: > > - = 2006
bc(y—2)° +ac(x—2z)" +ab(x—vy)
2 Cho 3 sb a, b, ¢ thod man diéu kién: abc = 2006
Tinh gia tri ctia biéu thirc:
_ 2006a N b N c
ab+2006a+2006 bc+b+2006 ac+c+1
Cau lll:)
1)  Chox, y 12 hai s6 duong thod man: x+y<1
Tim gia tri nho nhat cia biéu thuc: A=— ! =+ 2
X*+y? Xy

2)  Rat gon biéu thuc sau:
1 1 1 1
+ + +ot—————r
V1442 V2443 J3+44 Jn-1++n
Cau IV: (5,0 diém)
Cho tr gidc ABCD ¢6 ZB = D =90°. Trén dudng chéo AC liy diém E sao
cho ZABE = ZDBC. Goi I 1a trung diém cua AC.
Biét: «BAC = #ZBDC; ZCBD = ZCAD

A=

a) Chung minh /CIB=2 /BDC; b) AABE ~ ADBC

¢) AC.BD=AB.DC+AD.BC
Cau V: (2,0 diém) Cho hinh chop tir giac déu SABCD c¢6 do dai canh day 1a 12
cm, do dai canh bén 1a 18 cm.
a) Tinh dién tich xung quanh ctia hinh chdp
b) Tinh dién tich toan phan cta hinh chop.
\/5 +6
\/5 +1

Cau VI: (2,0 diém) Cho biéu thirc: M =

Tim cac s6 nguyén a dé M 1a s6 nguyén.
DE 122
Cau 1: (4,5 diém) : Giai cac phuong trinh sau:

1) JX2-2X+1+4JX?-6X +9=5
2) 3 1 9
X+1 X-2 (X+1)@2-X
Cau 2: (4 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii

1) Chirng minh rang:

1 + L + 1 +..+ 1 <

2 3J2 4/3 20072006

2) Chimg minh ring néu a, b, ¢ 1a chiéu dai 3 canh clia mot tam giac thi:

ab +bc >a?+b?+c’< 2 (ab + bc + ca)

Cau 3: (4 diém)
1) Tim x, y, z biét:

W
y+z+1 x+z+2 X+y-3

2) Tim GTLN cua biéu thirc :

Jx=3+,/y—4 biétx+y=8

=X+Yy+1z

Cau 4: (5,5 diém):
Cho dudng tron tam (O) dudng kinh AB, xy 1a tiép tuyén tai B vdi dudng tron,

CD 1a mot dudng kinh bat ky. Goi giao diém cuia AC va AD véi xy theo thir ty 1a M,
N.

a) Chtng minh rang: MCDN la tir giac ndi tiép mot duong tron.

b) Chimg minh rang: AC.AM = AD.AN

¢) Goi I 1a duong tam tron ngoai tiép tr giac MCDN. Khi dudng kinh CD quay
quanh tam O thi diém I di chuyén trén duong tron nao ?
Cau 5: (2 diém):

Cho M thudc canh CD cuia hinh vuéng ABCD. Tia phan giac cua goc ABM cit
AD ¢ I. Chitng minh rang: BI < 2MI.

PE SO 123

Cau 1( 2%). Phan tich da thic sau ra thira s6 .
a'+8a’+14a°-8a-15. , ,
Cau 2( 2. Chimg minh rang biéu thirc 10" + 18n - 1 chia hét cho 27 v&i n 1a s6 tu
nhién .
Cau 3( 2%). Tim s tri cua Z—+E Néu 2a® + 20> =5ab ,vab>a>0 .
Cau 4( 4%). Giai phuong trinh.
a) \J4y? +X = J4y? —x —\x? +2

b) x*++/x*+2006 = 2006
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: H6 Khic Vi
Cau 5( 3%). Tong sb hoc sinh giéi Toan , gidi Van cua hai truong THCS di thi hoc
sinh Gio6i 16n hon 27 ,s6 hoc sinh di thi vin cta truong 1 thi nhat 13 10, sé hoc sinh di
thi toan cta trudng thir hai 1 12. Biét rang s6 hoc sinh di thi cta trudng thtr nhat 16n
hon 2 14n s6 hoc sinh thi Vin cta trudng tht hai va sb hoc sinh di thi cua truong thir
hai 16n hon 9 1an s hoc sinh thi Toan cta truong tha nhat. Tinh s6 hoc sinh di thi cta
mdi trudng.
Cau 6( 3. Cho tam gidc ABC can ¢ A dudng cao AH = 10 cm duong cao BK = 12
cm . Tinh d¢ dai cac canh cua tam giac ABC.
Cau 7(49. Cho (O;4cm) va (O’;3cm) nam ngoai nhau , 00’=10cm. Tiép tuyen
chung trong tiép xuc véi duong tron tam O tai E va duong tron O’ tai F, 0O’ cat
duong tron tim O tai A va B, cit dudng tron tim O’ tai C va D (B,C nam gitra 2 diém
A va D) AE cat CF tai M, BE cat DF tai N.

1 CMR:MNLAD

DE SO 124

Bai 1 (5d)
Giai1 cac phuong trinh sau:
a, VX’ —1-x*+1=0

b, \/x+3—4\/x_—1 +\/x+8+6\/x_—1 =4
Bai 2 (5d) Cho biéu rhirc
p= Vx-2  Jx+2 (1—sz
x-1  x+2x+1)\ 2
a, Rat gon P.
b, Chimg minh rang néu 0< x<1 thi P > 0.
¢, Tim gi4 tri 1on nhét caa P.
Bai 3: (5d ) Chimg minh céc bat dang thirc sau.
a,Choa>c,b>c ,c>0.
Chirng minh : \/c(a—c)++/clb—c) <ab
b, Chirng minh.
2005 2006
J2006 2005
Bai 4: (5d)
Cho AAHC ¢6 3 goc nhon , dudng cao HE . Trén doan HE 13y diém B sao cho tia
CB vudng goc voi AH , hai trung tuyén AM va BK ctia AABC cit nhau ¢ I. Hai

trung truc clia cac doan thang AC va BC cit nhau tai O.

a, Chung minh AABH ~ AMKO

3 3 3
b Cm,mgminh\/|03+||<3+||\/|3 V2
I+ IH+1BS 4

>+/2005 ++/2006
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vii i
DE SO 125

Cau l (4 diém)
Giai phuong trinh:
1. XC+4x%-29x+24=0

2. \/x—1+4,/ X—5 +\/11+x+8,/ X—-5=4

Caull (3 diém )
1. Tinh

1999° | 1999
2000* 2000

P= \/1+19992 +
2. Tim x biét

= \/5+\/13+,/5+\/ﬁ

Trong d6 cac dau cham co nghia 14 1ap di lap lai cach viét can thirc c6 chtra 5 va 13
mot cach vo6 han.
Cau lll (6 diém )
1. Chting minh rang so ty nhién
1

A= 1.2.3.....2005.2006.(1+1+1+.. P J chia hét cho 2007
2 3 2005 2006

2. Gia st x, y 1a cac s6 thuc duong thoa man : x +y = 1. Tim gid tri nho nhét cua biéu
thirc:

3. Chimg minh bat dang thirc:
al+b*+c® a*+b® b?+c? c*+a’
+ + + >
2abc c’+ab a’+bc b%*+ac

9
2

Cau IV ( 6 diém)
Cho tam gidc ABC vudng tai A, dudng cao AH . Puong tron duong kinh AH cét cac
canh AB, AC lan luot tai E va F.
1. Chung minh t&r gidc AEHF 1a hinh chir nhét;
2. Ching minh AE.AB = AF. AC;
3 Puong rhing qua A vudng goc voi EF cat canh BC tai I. Chtng minh I 13 trung diém
cua doan BC;
4. Ching minh rang néu dién tich tam giac ABC gap doi dién tich hinh chir nhat
AEHF thi tam gidc ABC vuong can.

Cau V (1 diém)
Cho tam giac ABC véi d6 dai ba duong cao la 3, 4, 5. Hoi tam giac ABC 1a tam giac
gi?
DE SO 126
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vii
Cau 1 (6 diém): Giai cac phuong trinh

a.x’-9x*+8=0

b. VX2 —6xX+9 =+/4+23

C. VX' —2x+1+x* —4x +4 =3
Cau 2 (1 diém): Cho abc = 1. Tinh tong
1 1 1

+ +

l+a+ab I+b+bc I+c+ac )

Cau 3 (2 diém): Cho cac so duong a, b, c, d. Biét
a b c d

+ + + <1

I+a 1+b 14+c 1+d

Chtng minh rang abed < é

Cau 4 (4 diém): Tim a, b, c. Biét
a. 2(2\/5+x/b—1+x/c—2)—(a+b+c)=0
b. (a2 + 1)(b® + 2)(c* + 8) - 32abc = 0

Cau 5 (5 diém): Cho nira duong tron tim O c6 duong kinh AB = 2R, v& céc tiép tuyén
Ax, By v61 nira duong tron va tia OZ vuong goc voi AB (cac tia Ax, By, OZ cung phia
v6i nira duong tron d6i v6i AB). Goi E 1a diém bat ky cua nira dudng tron. Qua E vé
tiép tuyén voi nira dudng tron cit Ax, By, OZ theo thir tu & C, D, M. Chimg minh rang

khi diém E thay doi vi trf trén nira dudng tron thi:
a. Tich AC . BD khong doi
b. Biém M chay trén 1 tia

c. Tu gidc ACDB c¢6 dién tich nhé nhat khi n6 13 hinh chit nhat. Tinh dién tich

nho nhat do.

Cau 6 (2 diém): Tinh dién tich toan phan cta hinh chép déu SABC biét tat ca cac canh

ctia hinh chop déu bang a
DE SO 127

Caul(54d):
Giai cac phuong trinh
ay X 2007 _ 2

x-1 1+x x*-1
b) \/x—Z\/x_—1+\/x+2\/xT =2
Caull(44d): , ’
a) Tima,b,c biéta,b ,clacac sdé duong va

(L)oo 2ve)= 2
a b c abc
2h? 2c? 2a?

Tima,b, c biét: a= —— ;b="—"-;c= 5
1+b l+c l+a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

caulll (4ad):

b) Cho a°+ b®+ ¢®*=3abc véiab,c khacOva a+b+c =0

Tinh P = (2006+ %)(2006 + %) (2006 + 2)

x? —2x+ 2006

X2

a) Tim GTNN cua A=

CaulVv.(3d)

Cho hinh binh hanh ABCD sao cho AC 1a duong chéo 16n . Tur C v€ duong CE va CF
1an luot vudng goc cdi cac duong thang AB va AD

Chung minh rang AB . AE + AD . AF = AC?

CauV. (4 d)Cho hinh chop SABC c¢6 SA L AB;SA LAC;AB LBC; AB=BC
AC=a+2 :SA=2a.

Chtrng minh : a) BC L mp(SAB) ‘
b) Tinh di¢n tich toan phan cta hinh chop SABC
c¢) Thé tich hinh chop
7 7 DE SO 128
Bai 1 (2,0 diém) Rt gon biéu thuec :
(X +X+DVX =X +1+ (x> =X +DVX* + X +1 1
A = VXt x? +1 X x1-xF —x+1
Bai2 (2,0 diém) Tinh tong :
3 5 7 2n+1

+ + +ot
g=1"3 (1*+2°)4 (1®+2°+3%)5 @' +2%+3% +..+n?*)(n+2)

Bai 3 (2,0 diém) Cho phong trinh :
mx_—(M*+m+D)x+m+1=0 1)

Tim diéu kién ctia m dé phong trinh (1) ¢6 hai nghiém phén biét khac —1
Bai4(2,0 diém) Cho x,y,z 1a cac s6 khong 4m thoa man
2X+xy+y=10
y+yz+2z2=3
Z+zX+3x=9

Tinh gia tri ciia biéu thuc: M = X3+y +z
Bai 5(2,0diém) Giai phong trinh :

2006

3x? +2x + 23
(3X-1)VX2 +8 — 2
Bi6(2,0diém)
Cho parabol (P) : y = x* va dong thang (d) qua hai diém A va B thudc (P) c6 hoanh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
do 1an lot 1a -1 va 3 .M thudc cung AB cua (P) c6 hoanh d¢ 1a a.Ké MH vuong goc
voi AB, H thudc AB.

1) Lap céac phong trinh cac dong thang AB, MH.

2) Xéc dinh vi tri ctia M dé dién tich tam giac AMB 16n nhét .
Bai7(2,0diém)
Cho day s6 :1,2,3.4, ...,2005,2006.
Hay dién vao tréc mdi s6 dau + hodc - dé cho c6 doc mot day tinh co két qua la s6 tu
nhién nho nhét .
Bai8(2,0diém)
Cho tam giac ABC c6 ba goc nhon, H 1a tryc tdim cta tam giac. Chirng minh rang :

2(AB + BC +CA) > (AH + BH + CH)

Bai 9(2,0diém)

Cho tam giac ABC, AD la dong cao ,D thu¢c BC. Dung DE vudng goc vo1 AB , E
thudoc AB ,DF vuong goc voi AC, F thudc AC .

1) Chimg minh rang tir giac BEFC ndi tiép .

2) Dung bdn dong tron di qua trung diém ciia hai canh ké nhau cta tir giac BEFC va

di qua dinh ctia tt gidc d6. Chirng minh rang bon dong tron nay dong quy .
Bai 10 Mot hinh chép cut déu c6 day 1a hinh vudng, cic canh day bang a va b. Tinh
chiéu cao cua hinh chop cut déu, biét rang dién tich xung quanh bang tong dién tich
hai day.
DE SO 129
Cau 1. (4 diém ) Khoanh tron cac chit cai dimg trude két qua ding trong cac ciu sau:
1) Cho duodng thang (D): y = 3x + 1. Cac diém sau c¢6 diém nao thudc (D).

A .(2;5); B.(-2;-5); C.(-1;-4) D. (-1;2).
2) Cho dudng tron tim O ban kinh R thi d6 dai cung 60° cia duong tron 4y
bang:
A.ﬁ; B.H—R; C.H—R; (IR
6 4 3 12
3) Két qua rat gon biéu thic: v2++/3 + {14-53 bang:
A.1-3V2; B.23; C.32; D.2V3 +1.
4) Nghiém cua hé phuong trinh: X + y= 23
{ X +y?=3771a
A (x=4,y=19);, B:(x=3;,y=20)

- C.(x=5y=18); D.(x=19;y=4)va(x=4;,y=19)
Cau?2. (4diém):  Giai phuong trinh:
2X 13x _
+ =6
7 3X*-5x+2 33X +x+2
Cau 3. (3 diém ): Tim m sao cho Parabol (P) y = 2x* cat duong thang (d)
y=(3m+1)Xx-3m+1tai2 diém phén biét nam bén phai tryc tung.
Céu 4. ( 1 diém ): Tim gié tri 16n nhét caa biéu thirc:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

_ 4x-3x%?

)

Cau 5: (4 diém).
Cho ntra dudng tron tim 0, duong kinh AB. Liy diém M bat ki trén nira dudng
tron d6 (M khac A va B ). V& duong tron tam M tiép xtic voi duong kinh AB tai H.
Tir A va B ké hai tiép tuyén (dy; ds) tlep xuc voi duong tron tam M tai C va D.
a) CM: 3 diém: C, M, D clng nam trén tiép tuyén voi dudng tron tdm 0 tai M.
b) AC + BD khong d6i. Khi d6 tinh tich AC.BD theo CD.
¢) Giasir: CD ~ AB ={ K }. CM: OA? = OB?= OH.OK.
Cau 6: (3 diém)
Tinh dién tich toan phan cta hinh chop SABC. Biét:
ASB = 60°% BSC = 90%, ASC =120°va: SA=AB=SC=a.

7 PE SO 130
Caul(2.5 Qiém)
Cho biéu thuec:
2X —1—+/X?
P(X) = ——
3X° —4x+1
a) Rut gon P.

b) Chirng minh: Véix>1thi P (x).P(-X) <0
Cau 2 (4.0 diém ). Giai phuong trinh:

a)\/x+1—2\/;+\/x+4—4\/_:1
b) /X*-x+1/ + /x*-x-2/=3
Céu 3 (2. 0 diém ).Hay bién luan vi tri cta cac dudng thang
d:2m*x+3(m-1)y-3=0
dmx+(m-2)y-2=0
Cau 4 (2. 0 diém ). Giai hé phuong trinh:
(x+y)?-4(x+y)=45
(x-y)*-2(x-y)=3
Cau 5 ( 2. 0 diém ). Tim nghiém nguyén cua phuong trinh.
X+3x3+1=y’
Cau 6 (2. 5 diém) Tim gi tri 1on nhét cua biéu thirc

\/x—1+\/y—2
X y

A —

Cau 7 ( 3. 0 diém)

Cho tam gidc ABC déu, noi tiép dudng tron (o ), M 1a diém trén cung nho BC;
AM cit BC tai E.

a) Néu M 1a diém chinh giita ctia cung nho BC, ching minh : BC* = AE . AM.

b) Trén AM lay D sao cho MD = BM. Ching minh: DBM = ACB va MA= MB
+ MC.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi

Cau 8 ( 2. 0 diém) Cho nira duong tron duong kinh AB va tia tiép tuyén Ax
cung phia véi nira duong tron dbi véi AB. Tir diém M trén tia Ax ké tiép tuyén thir hai
MC v6i ntra duong tron, ké CH vudng goc vai AB.

Chtng minh : MB di qua trung diém ctia CH.

PE SO 131
|. Dé bai :
Cau L. (4diém)
Tinh gié tri cac biéu thirc :
= ! + 1 + L +..+ !
2J1+1W2  3J2+2J3  4J3+3V4 25424 + 2425

B= 2-5@%9+4/5+32+5)

Caull: (4diém)
(i1 cac phuong trinh sau.
a; X2+ 2x°-x-2=0

D X+2+4IX—2 +/x+T+6/x—2 =6

Caulll: ( 6diém)
1; Cho 2 s0 x, y thod man dang thuc :

2 2 1 _
8X +y+m—4

Xac dinh x, y dé tich xy dat gia tri nho nhat .
2; Tim 4 s6 nguyén duong x,y,z,t thod man.
1 1 1 1

2 2_2_=1

x>y z* P
3; Chtrng minh bét ding thuc :

2
%m—@<% véia>b>0

Cau IV: (54)

Cho tam giac ABC can tai A ndi tiép duong tron tim O ban kinh R. Trén cung nhé BC
ldy diém K . AK cit BC tai D

a , Chiing minh AO Ia tia phan giac cia goc BAC .

b, Chtirng minh AB? = AD.AK

¢, Tim vi tri diém K trén cung nhé BC sao cho d6 dai AK 1a 16n nhét .

d, Cho goc BAC = 30° . Tinh d6 dai AB theo R.

Cau V: (1d)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Cho tam giac ABC, tim diém M bén trong tam gidc sao cho dién tich cac tam giac
BAM , ACM, BCM bang nhau .
(Hép)
i DE SO 132

Caul: (4 diem)

I. Tinh gid tri biu thre P= 402 -57] - [4042 +57)

2. Chimg minh rang 33/2-1 = ?‘/g - 3\/% + 3\/§

3. Cho ba sb duong a,b,c thodmana+b+c=3

b c

14b? 140’ 1+a

Chtrng minh:
Cau?2: (4 dlem)

1.ChoA—‘/— ‘/— */— ‘/— +M

2+1 T 25+24
Chimng minh rang A <04

2.Cho x,y, zla cac s6 duong thod man Xyz > x+y+z+2timgiatrilén  nhat
cua Xjry+z ,

Caugd: (4 diém)

Gia1 cac phuong trinh:

a. V32 —7x+3 - Yx2—2 = {3x* —5x—1 - /x*—3x+4

b. 2(x- X))+ (X+ L1)=1
X X

-

>3
2

C. NV

d. \/x—Zw/x—l + \/x+2\/x—1 =2

Cau4: (2 diém)

Chohamsoy=(2m—-1)x+n-2

a. Xac dinh m, n dé duong thang (1) di qua gdc toa d6 va vudng goc véi dudng
thang c6 phuong trinh 2x — Sy=1

b.Gia sir m, n thay ddi sao cho m+n = 1

Chung t6 rang duong thang (1) ludn di qua mot diém cd dinh.

Cau 5: (4 diem)

Cho tam giac ABC ( AB = AC, gbc A < 60°%) Trén nira mit phang bo Ac chira B
Kgu’c‘yi ta vé tia A x sao cho Goc xAC = goc ACB . Goi ¢ la diém doi xtimg vaoi C qua

X.

Noi BC” cat Ax tai D . Cac duong thang CD, CC’ cat AB lan lugt tai T va K.

a. Chung minh AC 1a phan giac ngoai o dinh A cia tam giac ABC’

b. Chitng minh ACDC’ La Hinh thoi.

¢. Chimg minh AK . AB = BK . Al

d. Xét mot duong thang bat ki qua A va khong cit BC. Hay tim trén d mot diém M
sao cho chu vi tam gidc MBC dat gi4 tri nho nhat.
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"

Ngudi suu tam, tong hop: H6 Khic Vii
Chtrng minh rang d¢ 16n ctua gbc BMC khéng phu thudc vao vi tri ciia dudng thang

d.
Caub: (2 dlem)
Cho hinh t& giac déu Sapcp O canh day bang 243 c¢m chiéu cao 4 cm.
a. Tinh di¢n tich xung quanh cua hinh chép.
b. Tinh thé tich cta hi % chop. o
DE SO 133
Cau I: (3d)

1, Phan tich da thirc sau thanh nhan tu:
x® + 6x° - 13x - 42
2, Xac dinh s6 hiru ti k dé da thirc.
A= x3+y®+ 7° + kxyz chia hét cho da thirc.
X+y+7z
Cau II: (4d)
Giai cac phuong trinh.
1, J2X+ax—1 - J2x—ax—1 =+/6
2,x*-3x*-6x*+3x+1=0
Cau III: 2d)
1, Cho ham sé y = x> + x> —4x+4
a, V& d6 thi ctia ham sd.
b, Tim gia tri nho nhat cua y.
2, Chirng minh phwong trinh sau khéng cé nghigm nguyén. 3x° - 4y* = 3
Cau IV: (4d)

1, (2d)

Cho 3 s6 khong am x,y,z thod man ding thirc.

X+y+z=1
Chimg minh rang: x + 2y +z > 4(1-X) (1-y) (1- 2)
2,(2d)

Cho biéu thikc.

3x* —6x+11
Q= x> —2X+2

a, Tim gid tri nguyén ciia x dé Q nhan gid tri nguyén.
b, Tim gid tri Ion nhét ciia biéu thirc Q.
Cau V: (6d)
Cho tam gidc ABC vudng goc & A, lay trén canh AC mét diém D. Dyng CE
vuong gbc voi BD.
1, Chimg t6 cac tam giac ABD va BCD dong dang.
2, Chimg t6 tir giac ABCE 1a mot tir giac ndi tiép.
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3, Chung minh FD 1 BC (F 1a giao diém cua BA va CE)

4, Cho ABC = 60% BC =2a; AD = a

Tinh AC, duong cao AH ctia ABC va ban kinh duong tron ngoai tiép t giac ADEF.

DE SO 134
Bai 1: Xét biéu thrc:
SURNS SR S S 1
V2-43 V344 Va5 T V1992 41993
a) RuatgonP , ,
b)  Giatri ctia P la so hiru ty hay so vo ty ? Tai sao?
Bai 2: Rut gon:
| |
2 2
y —yz+z X 3 zZ
|L % yiz 1 IJI 1ty
| —
y z|yz Xy Xz
Bai 3: Giai phuong trinh
(ISR T T
37 76T T3 T2 T3
Bai 4: Giai hé phuong trinh
{|x+2l+|y—3|=
lx+2|-5y=1
Bai 5: Giai phuong trinh
V4—~4+x =X
Bai6:  Cho y=—%x2 ®)

a) Khao sat va v& d6 thi ham s6
b) Lap phuong trinh duong thang (D) qua (-2;2) va tiép xtc voi (p)

Bai 7: Cau 1: Tim tit ca cac s6 tu nhién n sao cho ni9 Va n+1:25
Cau 2: Tim nghiém nguyén cua phuong trinh 3x*+5y°=12
Bai 8: (Bai toan co Viét Nam)

Hai cdy tre bi gdy cach gdc theo thr tu 2 thudc va 3 thude. Ngon cdy no cham
gbc cay kia. Tinh tir chd than 2 cAy cham nhau dén mit dat.
Bai 9: Tam giac ABC c¢6 cac goc nhon, tryc tdim H. V€ hinh binh hanh ABCD.
Chtng minh rang: ABH = ADH
Bai 10: Cho hinh chit nhat ABCD va diém E thudc canh DC. Dyng hinh chit nhat
c6 moét canh 1a DE va c6 dién tich béng dién tich hinh chir nhat ABCD.

PE SO 135
Cau 12d)
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Nguwoi swu tam, tong hgp: Ho Khac Vi

1
Cho x= W_—
V74542
Tinh gid tri cta biéu thirc: A =x"+3x— 14
Cau 2(2d) :
5 4 3 2
Cho phén thie : B = X 22X +2X =47 +3x+6

x* +2x -8

1. Tim cac gia tri cia x ¢ B=0.
2. Rt gon B.
Cau 3(2d) : Cho phuong trinh : x>+ px + 1 =0 ¢ hai nghiém laava b
phuong trinh :  x*+ qx +2 =0 c6 hai nghiém la b va ¢
Chtrng minh h¢ thtrc : (b-a)(b-c) = pg—6

A K ‘ mx+4y=10-m (1)
4(2d) : Cho hé ph h:
Cau 4(2d) : Cho h¢ phuong trin { X+my=4 (2)

(m 13 tham s0)

1. Giai va bién luan hé theo m.

2. Voi gia tri ndo cta sd nguyén m hé c6 nghiém (x,y) voi x, y 1a cac s6 nguyén

duong.
Cau 5(2d) : Giai phuong trinh : vVx+5—4vVx +1 +v/x+10—6J/x+1 =1
Ciu 6(2d) : Trong mat phang toa do xOy cho tam giac ABC c6 cac dudng cao co
phuong trinh 1a : y=-x + 3 vay = 3x + 1. Dinh A c6 toa do 1a (2;4). Hay 1ap phuong
trinh cac canh cua tam giac ABC.
Ciu 7(2d) : V6i a>0 ; b>0 cho trudc va x,y>0 thay d6i sao cho :

% %:1. Tim x,y dé x + y dat gi tri nho nhat.
Céu 8(2d) : Cho tam gi4c vudng ABC (A= 90°) c6 dudng cao AH. Goi trung diém cua
BH 1a P. Trung diém cua AH 13 Q.
Chimg minh : AP 1 CQ.

Ciu 9(3d) : Cho duodng tron (O) duong kinh AB. Mot diém M thay d6i trén duong
tron ( M khac A, B). Dung dudng tron tim M tiép xtic vi AB tai H. Tir A va B ké hai
tiép tuyén AC, BD dén dudng tron tim M.

a) Chimg minh CD 1a tiép tuyén cua (O).

b) Ching minh tong AC+BD khong doi. Tir d6 tinh gia tri 16n nhat cia AC.BD

¢) Loy diém N c6 dinh trén (O) . Goi I 1a trung diém cua MN, P 13 hinh chiéu cta I

trén MB. Tinh quy tich cua P.
Céu 10(1d) : Hinh chop tam giac déu S.ABC c6 cac mit 1a tam giac déu. Goi O 1a

trung diém dudng cao SH cua hinh chép.
7~

, . 3 PR T~ 0
Ching minh rang : AOB = BOC = COA =90".
DE SO 136
Bai 1 (54d)
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Gidi cac phuong trinh sau:
a, VX’ —1-x*+1=0
b, \/x+3—4\/x_—1 +\/x+8+6\/x_—1 =4
Bai 2 (5d) Cho biéu rhirc
P:(\/}—z _ xx2 ](1-sz
x-1  x+2x+1) 42
a, Rut gon P. ‘ ’
b, Ching minh rang néu 0<x<I thi P > 0.
¢, Tim gia tri 16n nhat cua P
Bai 3: (5d@ ) Chirng minh cac bat dang thirc sau.
a,Choa>c,b> ,c>0.
Chimg minh : \/c(a—c)+./c(b—c)<+/ab
b, Chirng minh.

2005 2006

5006 + 5005 > /2005 ++/2006
Bai 4: (5d)

Cho AAHC ¢6 3 goc nhon , dudng cao HE . Trén doan HE lay diém B sao cho tia
CB vuong goc voi AH , hai trung tuyén AM va BK cia AABC cit nhau ¢ 1. Hai
trung truc cua cac doan thang AC va BC cat nhau tai O.

a, Chirng minh AABH ~ AMKO
3 3 3
b. Chimg minh \/IO +IKP+IM® V2

IA® +IH® + IB® 4
PE SO 137

Cau I: (6 diém ):
Cau 1( 2diém ): Giai phuong trinh
Ux+15+8Vx—1 + /x+15-8J/x-1 =7
Cau 2 ( 2diém ): Giai phuong trinh
(X -1)(x-3)(x+5)(x+7) = 297
Cau 3 (2 diém ) : Giai phuong trinh
ax—1 2 a(x* +1)

+ =
x—1 X+1 x? +1

Cau ll ( 4 diém)

Cau 1 ( 2diém ): Chog = %zg;ﬁo vaabc # 0
, 2 2 2
Rut gon bi€u thirc sau: X = LJFZZ
(ax+ by +cz)
A 2 1 1 1
Cau2 (2diém): Tinh A= —— + ——— + ... +
au2( ) J2+4/3 V3+4/4 2004 + /2005
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Ngudi swu tam, tong hop: Ho6 Khic Vi
Cau Il ( 4 diém)
Caul(2diém): Chox >0 ;y>0vax +y=1
Tim gia tri nho nhat cua:

M = (x+lj2 + [y+1j 2
y X

Cau2(2diém): Cho0 < x,y,z< 1CMR

X + Y 4+ <2
yz+1 xz+1 xy+1

Cau IV : Cho t& gidc ABCD c6 B=D = 90°. Goi M 1a mot diém trén dudng
chéo AC sao cho ABM =DBC va I 14 trung diém AC.

Caul: CM:  gocCIB = 2gocBDC
Cau2: AABM = ADBC
Cau 3: AC.BD = AB.DC + AD.BC

Cau V: Cho hinh chép S.ABC c6 cac mat bén va mat day la cac tam giac déu
canh 8cm
a/ Tinh dién tich toan phan cta hinh chop
b/ Tinh thé tich ctia hinh chop.
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Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 138
2

Bai 1: - Cho M:(X+2+ 2 _Bj:2—4x_3x—x 1
33X x+1 X+1 3x

a. Rat gon biéu thirc M.
b. Tinh gia tri ctia biéu thitc M khi x = 5977, x = /3+ 2.2
c. Vdi gid tr1 nao cua x thi M c6 gia tri nguyén.
Bai 2: Tim gia tri cua M d¢:
a.m’—2m+ 5 c6 gia tri nho nhat
2m? +5
2m?+1 7
Bai 3: Rat gon biéu thirc
A=5—3-+/29-125
Bai 4: Cho B = Y2*©
Ja+1l

a, Tim cac s6 nguyén a dé B 1a s6 nguyyén.

c6 gia tri 16n nhat.

b, Chtrng minh rang voi a = g thi B 1a s6 nguyén.

¢, Tim céc s6 hitu ty a dé B 1a 50 nguyeén. q
Bai 5: Cho tam giac ABC tu diém D bat ky trén canh BC ta dyng duong thang d
song song Vvai trung tuyén AM. Puong thang d cat AB 6 E cat AC 6 F.

a, Chirng minh AE _ AB
AF AC

b, Chtirng minh DE + DF =2AM

PE SO 139
2

Bai 1: - Cho M:(X+2+ 2 _BJ:2—4X_3X—X +1.
3x  x+1 X+1 3x

a. Rat gon biéu thirc M.
b. Tinh gié tri cua biéu thire M khi x = 5977, x = /3+22 .
c. V&i gia tri nao cua x thi M c6 gia tri nguyén.
Bai 2: Tim gia tri ctia M dé:
a.m’—2m+ 5 c6 gia tri nho nhat
2m’ +5

" 2m? +1

Bai 3: Rut gon biéu thic
A=5—3-+/29-125

.. Ja+6
Bai 4: ChoB =
Ja+1l

a, Tim céc s nguyén a dé B 1a s6 nguyyén.

co gia tri 16n nhat.
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b, Ching minh rang véi a = g thi B 1a s6 nguyén.

¢, Tim céc sd hitu ty a dé B 1a 50 nguyeén. 7
Bai 5: Cho tam giac ABC tu diém D bat ky trén canh BC ta dung duong thang d
song song voi trung tuyén AM. Duong thang d cat AB ¢ E cat AC 6 F.
AE AB

a, Chung minh — = —
AF AC

b, Chung minh DE + DF =2AM

PE SO 140
2 .2 1 1 x? -1
Caul (3 diém) Cho bhiéu thic: A= )2, —J1-x?
( ) (\/x—l \/x+ 2

a) Tim diéu kién cua x dé biéu thirc A c6 nghia .

b) RUt gon biéu thic A .

c) Giai phuong trinh theo x khi A =-2 .

Ciu 2 (1 diém ) Giai phuong trinh v/5x—1-/3x—2 =/x-1
Ciu 3 (3 diém)

Trong mét phang toa do cho diém A (-2, 2) va dong thang (D) : y = - 2(x +1) .

a) DBiém A c6 thudc (D) hay khong ?

b) Tim a trong ham s y = ax’ c6 d6 thi (P) di qua A .

c) Viét phong trinh dong thang di qua A va vudng goc véi (D) .

Ciu 4 (3 diém)

Cho hinh vuéng ABCD ¢6 dinh , c6 d6 dai canh 13 a .E 1a diém di chuyén trén
doan CD ( E khac D), dong thang AE cit dong thang BC tai F , dong thang vuéng
goc véi AE tai A cat dong thang CD tai K .

1) Chung minh tam gidc ABF = tam gidc ADK tu d6 suy ra tam giac AFK

vubng can . q

2) Goi I la trung diém cua FK , Ching minh I1a tdm dong trondiqua A, C, F,
K.

3) Tinh s6 do goc AIF , suy ra 4 diém A, B, F, | cing nam trén mot dong
tron . o

DE SO 141
2 < 2 1 1 x> -1
Cau 1 (3 diém ) Cho biéu thuc : A= )2 —1-x°
( ) (\/x—l «/x+ 2

d) Tim diéu kién cua x dé biéu thirc A c6 nghia .
e) Rt gon biéu thuc A .
f) Giai phuong trinh theo x khi A =-2.
Céu 2 (1 diém ) Giai phuong trinh v5x—1-/3x—2 =/x-1
Ciu 3 (3 diém)
Trong mat phang toa do cho diém A (-2, 2) va dong thang (D) :y = - 2(x +1) .
d) Piém A c6 thudc (D) hay khong ?
e) Tima trong ham sd y = ax c6 do thi (P) di qua A .
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f) Viét phong trinh dong thang di qua A va vudng goc vai (D) .
Ciu 4 (3 diém)

Cho hinh vudng ABCD ¢6 dinh , c6 d6 dai canh 13 a .E 1a diém di chuyén trén
doan CD ( E khac D ), dong thang AE cat dong thang BC tai F , dong thang vudng
g6c véi AE tai A cit dong thang CD tai K .

a) Chuing minh tam giac ABF = tam giac ADK tir d6 suy ra tam giac AFK

vubng can . 7

b) Goi I 1a trung diém cua FK , Chtirng minh 1 1a tdm dong tron di qua A, C,
F,K.

¢) Tinh s6 do goc AIF , suy ra 4 diém A , B, F, I cing nam trén mot
duodng tron .

PE SO 142
Cau 1 (3 diém)
1) Giai bat phong trinh : |x+2 <|x—4|
2) Tim gié tri nguy@n 16n nhat caa x thoa man .
2x+1 3x-1
3 > +1

Ciu 2 (2 diém)

Cho phong trinh : 2x* — (m+ 1)x +m—-1=0

a) Giai phong trinh khim=1.

b) Tim céc gia tri cia m dé hiéu hai nghiém bang tich cua ching .
Cau3 (2 diém)

Chohamsé:y=(2m+1)x—-m+3 (1)

a) Tim m biét d4 thi ham s6 (1) di qua diém A (-2;3).

b) Tim diém cb dinh ma dd thi ham s6 ludn di qua véi moi gid tri ciam .
Ciu 4 (3 diém)

Cho g6c vudng xOy , trén Ox , Oy lan lot lay hai diém A va B sao cho OA =
OB . M la mot diém bét ky trén AB .

Dung dong tron tam O, di qua M va tiép xuc véi Ox tai A , dong tron tam O,
di qua M va tiép xdc voi Oy tai B, (Oy) cit (O,) tai diém thirhai N .

1) Chtang minh ta giac OANB Ia tir giac noi tiép va ON Ia phan giac cua goc

ANB .
2) Chitng minh M nam trén mot cung tron ¢6 dinh khi M thay d6i .
3) Xac dinh vi tri cia M dé khoang cach 0,0, 1a ngan nht .

] PE SO 143
Cau 1 (3 diém)
A . 2\/;+X 1 \/;+2
Cho biéu thuc : A= - :
M (x\/;—l \/;—1) (x+ x+1j

a) Rt gon biéu thuc .
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b) Tinh giatri cia VA khi x=4+23
Céu 2 (2 diém)
2X—2 X—2 Xx—1

Giai phong trinh : - =
4 p’ ng tin x? =36 x?—6x x*+6x
Cau 3 (2 diém)
Cho ham s6 :y=—%x2

a) Timxbiétf(x)=—8;—%;0;2.

b) Viét phong trinh dong thing di qua hai diém A va B nim trén dd thi c6
hoanh do lan lot la-2va 1.

Ciu 4 (3 diém )

Cho hinh vuéng ABCD , trén canh BC liy 1 diém M . Pong tron dong kinh
AM cit dong tron dong kinh BC tai N va cit canh AD tai E .

1) Chtng minh E, N, C thang hang .

2) Goi F la giao diém ciia BN va DC . Chung minh  ABCF = ACDE

3) Chiing minh rang MF vudng goc vai AC .

DE SO 144

Cau 1 (3 diém)

Cho h¢ phong trinh : {_ amX+y =3

mx+3y =1

a) Giai h¢ phuong trinhkhim=1.

b) Giai va bién luan hé phong trinh theo tham s6 m .

¢) Timmdéx—-y=2.
Céu 2 (3 diém)

2 2
1) Giai hé phuong trinh : {XZ oy :12
X —x=y -y
2) Cho phong trinh bac hai : ax® + bx + ¢ = 0 . Goi hai nghiém cua phong trinh
la X1, X, . Lap phong trinh bac hai co hai nghiém la 2x,+ 3x, va 3x; + 2X; .

Céau 3 ( 2 diém)

Cho tam giac can ABC ( AB = AC ) ndi tiép dong tron tam O . M 1a mét diém
chuyén dong trén dong tron . Tir B ha dong thang vudng goc voi AM cat CM ¢ D .

Chung minh tam gidc BMD cén
Cau 4 (2 diém)

1) Tinh: 1

1
V52 V52
2) Giai bat phuong trinh :
(x-1)(2x+3)>2x(x+3).
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PE SO 145
Céu 1 (2 diém)
2 1
—t—=7
Giai hé phuong trinh : x-1 y;rl

x-1 y-1_
Cau 2 ( 3 diém)

Yx+1 1

Cho biéu thirc : A= :
© XX+ X+/x X% —+/x

a) Rut gon biéu thuc A .

b) Coi A 12 ham s cua bién x v& @6 thi ham sé A .
Céu 3 (2 diém)

Tim diéu kién cua tham s6 m dé hai phong trinh sau c6 nghiém chung .

X+ (Bm+2)x—4=0vax®+(2m+3)x+2=0.

Ciu 4 (3 diém)

Cho dong tron tam O va dong thang d cét (O) tai hai diém A,B . Tir mot diém
M trén d vé hai tiép tuyén ME , MF (E, F la tiép diém) .

1) Chting minh goéc EMO = goc OFE va dong tron di qua 3 diém M, E, F di

qua 2 diém c6 dinh khi m thay doi trén d .
2) Xac dinh vi tri cia M trén d dé t giac OEMF a hinh vuéng .

DE SO 146
Cau 1 (2 diém)
Cho phong trinh (m* + m+1)x* -(m*+8m+3)x—-1=0
a) Chang minh XX, <0.
b) Goi hai nghiém cua phong trinh 13 x4, X, . Tim gié tri 16n nhét , nhé nhat cua
biéu thuc
S= Xy + Xz,
Céu 2 (2 diém)
Cho phong trinh : 3x* + 7x + 4 = 0 . Goi hai nghiém cua phong trinh 13 x; , X,
XZ

khong giai phong trinh 1ap phong trinh bac hai ma co6 hai nghiém la : Xxl . va »
2 17
Cau 3 ( 3 diem ) , ,
1) Cho x*+y*=4 . Tim gia tri I6n nhat , nho nhat cua x +y .

2 2
2) Giai hé phong trinh : {X —y =10
X+y=38
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3) Giai phong trinh : x* — 10x> — 2(m — 11 )x* + 2 ( 5m +6)x +2m = 0
Ciu 4 (3 diém)

Cho tam giac nhon ABC noi tiép dong tron tam O . Dong phan giac trong cua
g6c A , B cat dong tron tdm O tai D va E , goi giao diém hai dong phan giac 1a1, d-
ong thang DE cit CA, CB lan lot tai M, N .

1) Chung minh tam giac AIE va tam giac BID la tam gidc cén .

2) Chiing minh ta gidc AEMI 14 tir giac noi tiép va M1 // BC .

Tu giac CMIN la hinh gi ?
PE SO 147

N .2 - . 1 2./x
Bai 1: (4 d@iem) Cho biéu thuec: B—(l_\& fj (1”_ - XJ
a) Rat gon biéu thic B.
b) Tim gié tri caa x dé biéu thic B = 5.
8
Bai 2: (5 diém)  a) Giai hé phuong trinh: | * > =37
x-2=2
y
b) Giai phuong trinh nghiém nguyén:
X- y*-2y*-3y-1=0
Bai 3: (2 diém) a) Cho a, b, ¢ la cac s6 thuc duong thay doi thoa mon:

a+b+c=3.
Tin gia tri nho nhat caa biéu thic: P_a?ip?yc?y 2b+bcca

a’b +b®c +c”a
Bai 4: (3 diém)
a) Giai bat phuong trinh: 2x+1</8x+9

b) Cho a,b,c la cac s thudc [—1;2} thoa man diéu kién a® +b* +¢* = 6.

Chirng minh ring: a+b+c =0
Bai 5. ( 1,0 diém) Cho a, b, ¢ 1 céc sb duong thoaméin: a+b+c=3,

Chimg minh rz:mg: ‘a + ‘b + ‘C > 3
b”+1 c +1 a +1 2
Bai 6: (5 diém)
Cho dudng tron tam (O) duong kinh AB, Xy 14 tiép tuyén tai B voi duong tron,
CD 1a mot duong kinh bét ky. Goi giao diém caua AC va AD vai Xy theo thi ty 12 M,
N.

a) Ching minh rang: MCDN Ia tir giac noi tiép mot duong tron.
b) Chtng minh rang: AC.AM = AD.AN
c) Goi I 1a duong tam tron ngoai tiép tir giac MCDN. Khi duong kinh CD quay
quanh tam O thi diém | di chuyén trén dudng tron nao ?
DE SO 148
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\ - 3 .2 6 1 10—x
Bai 1: (4 diem) Cho biéu thuac: A = X - J[ X —2 —j
Bai L: (4 diem) (x X —4/x 3\/;—6+«/;+2 x +\/§+2

1. Rat gon biéu thic A.
2. Tim x sao cho A < 2.
1 1 9
? X+y+— +_=§
Bai 2: (5diém)  a) Giai hé phuong trinh: X 5y
Xy+—=—
Xy 2

b) Giai phuong trinh: (x + 1)* = 2(x* + 1)
Bai 3: (4 diém)
1. S6 thyc x thay doi va théa man diéu kién x* + (3 -x)* > 5. Tim gid tri nho nhat
cua biéu thuc;
P =x*+ (3-x)* + 6x*(3-x)°.
a b c

2. (2d) Cho cac s6 duong a, b, ¢ biét + + <
l1+a 1+b 1+c

Ching minh rang: abc s%

Bai 4: (5 diém)

Cho tam gidc MNP ¢6 ba goc nhon va cac diém A, B, C lan luot 12 hinh chiéu
vubng goc cua M, N, P trén NP, MP, MN. Trén cac doan thang AC, AB lan luot lay D,
E sao cho DE song song véi NP. Trén tia AB lay diém K sao cho DMK =NMP.
Chtng minh rang:

a. MD =ME

~ 2) Tu giac MDEK ngi tiep. Tir do suy ra dicm M la tim cia dudng tron bang
tiep goc DAK cua tam giac DAK.
Bai 5: (2 diém)

~ Trén duong tron (O) lay hai diém c6 dinh A va C phéan biét. Tim vj trf ctia céc
diém B va D thudc duong tron d6 dé chu vi tir giac ABCD c6 gia tri 16n nhat.

PE SO 149
.. L2 2 . 2\/;+x 1 \/;4-2
Bai 1: (4 diem Cho biéu thuc : A= - :
(4 diem) e (x\/;—l \/;—1) £x+\/§+1]

a. Ruit gon biéu thic .

b. Tinh gid tri clia VA khi x=4+23
Bai 2: (5 diém)

a) Giai phuong trinh x> +4x+7 = (x+4)\x* +7
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(x+1)(y+2)=2(1)
b) Giai hé phuong trinh: <(y+2)(z+3)=6 (2) (I)
(z+3)(x+1)=3(3)
Bai 3: (4 diém) a)Choxyz=1vax+y+z=3.
Tim GTNN cua Bg = x'® +y'® + 2

b) Cho a, b, ¢ thoa man; 2-2=¢_b+c-a_c+a-b

c a b
Tinh gia trj biéu thic: P = (1&)(1#)(1&]
a b c
Bai 4: (5 diém) Cho duong tron (O) c¢6 duong kinh AB = 2R va diém C thuoc

duong tron d6 (C khac A, B). Lay diém D thudc day BC (D khéc B, C). Tia AD cat
cung nho BC tai diem E, tia AC cat tia BE tai dieém F.

1) Chitng minh FCDE Ia t& gi4c nai tiép.
2) Chtrng minh DA.DE = DB.DC.

3) Chang minh CFD = OCB. Goi I 1a taim dudng tron ngoai tiép tr giac FCDE,
ching minh IC 12 tiép tuyén cia duong tron (O).
Bai 5: (2 diém)
Cho tam giac ABC c6 d6 dai ba canh la: BC =a, CA =b, AB = c va chu vi tam
P P

gi4c 1a 2P. Ching minh ring: —— + + >9
P-a P-b P-c

PE SO 150
.- R . 2 , 6x+4 \/3x 1+34/3%°
Bai 1: (4,0 diem).Cho biéu thuc: A= -
§ fe) = [3«/3x3 —8 3x+243x +4J[ 1+«/3x ]

a) Rt gon biéu thuc A.
b) Tim cac gia tri nguyén cia x dé biéu thc A nhan gia tri nguyén.
Bai 2: (3,0 diém).
a) Giai hé phuong trinh:
X +y?—xy=19
{x+ y + xy=—7

b) Cho x® +y® + 3(x* +y°) +4(x +y) +4=0vaxy > 0.

Tim gié tri 16n nhat cia biéu thic : M .t
Xy
Bai 3: (5,0 diém).Giai cac phuong trinh.
a) 2 - t— - T . T - :1
X" +4Xx+3 X +8x+15 x +12x+35 X +16x+63 O

b) Vx+6-4vx+2+Vx+11-6vx+2 =1
Bai 4: (6,0 diém).
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Cho AABC ndi tiép duong tron tam O. Tia phan giac trong géc A cat (O) tai D. Mot
duong tron (L) thay d6i nhung ludn di qua A, D cat AB, AC tai diém thir hai lan luot
tai M, N.

a) CMR: BM = CN

b) Tim quy tich trung diém K caa MN

¢) Tim vi tri cua (L) sao cho MN ngén nht.
Bai 5: (2,0 diém).Cho ti giac ABCD, goi I 1a giao diém cua hai duong chéo. Ki hiéu
S1 =SS, =SscinsS = Sasco

a. Chung Minh: /S, +.s, <\/s

b. Khi tir gidc ABCD la hinh thang thi hé thic trén xay ra nhu thé nao?

PE SO 151

Bai L: (4,0 diém).Cho biéu thuc:p _[ ¥x=3  ~Nx+2  9-x ) ( 3vx-9
2-Jx 3+Ux x+Jx-— X —9

a) RUt gon biéu thic P. o
b) Tim géc gia tri nguyén cua x dé P nguyén.
Bai 2: (3,0 diem). Chox >0,y >0vax+y=1. Chiang minh:g .« v+t
Xy

Bai 4: (3 diém) a) Giai hé phuong trinh

x2+i2+5=3
y-y

x+1+1=3
y vy

b) Giai phuong trinh : 25-x2 -J10-x2 =3

Bai 4: (6,0 diém).

1) Cho AABC vubng tai A, duong cao AH. Goi (P), (Q) theo tht ty 1a duong
tron noi tiép hai tam giac AHB va AHC. Ké tiép tuyén chung ngoai (khac BC) cua (P)
va (Q) cit AB, AH, AC theo tu M, K, N. Chting minh ring.

a. AHPQ <> AABC

b. KP // AB, KQ /I AC.

c. Ta giac BMNC nai tiép duogc

2) Cho a, b, cla @6 dai 3 canh cia AABC. Goi m, n, k 1a d6 dai cac duong phan
gi4c trong ctia ba goc cia AABC. Chiing minh rang: l + i + % > % + % + i
Bai 5: (2,0 diém).

Tim tat ca cac tam giac vudng c6 do dai canh 1a s6 nguyén va sé do dién tich
biang sb do chu vi.

) PE SO 152
Cau 1 (2 diém) ) q
Truc can thirc & mau cac biéu thic sau :
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V2 41 . 1

1
23442 ° V2+2-v2 ¢ V3-42+1
Céu 2 (3 diém)
Cho phong trinh : x> — (M+2)x + m*~1 =0 (1)
a) Goli Xy, X, la hai nghiém cua phong trinh .Tim m thoa mén x; —x, = 2.
b) Tim gié tri nguyén nho nhat ciia m dé phong trinh ¢ hai nghiém khac nhau .
Céu 3 (2 diém)

Cho a= 1

1L
2-3" 2443
Lap mot phong trinh bac hai c6 cac hé sé bang sb va co cac nghiém 1a x; =
Va oAb
Jo+1"? Ja+1
Cau 4 (3 diém)

Cho hai dong tron (O,) va (O,) cat nhau tai A va B . Mot dong thang di qua A
cat dong tron (Oy) , (O,) lan lot tai C,D , goi I, J 14 trung diém cta AC va AD .

1) Chang minh ti giac O.1JO, la hinh thang vuong .

2) Goi M Ia giao diém caa CO; va DO, . Chang minh O, O, , M, B nam trén

mot dong tron
3) E la trung diém cua 1J , dong thang CD quay quanh A . Tim tap hop diém E.
4) Xac dinh vi tri cua day CD dé day CD c6 d6 dai I6n nhat .

] PE SO 153
Cau 1 (3 diem)
\ r 2
1)Vé dothicaahamso:y= X?
2)Viét phong trinh dong thang di qua diém (2; -2)va(1; -4)
1) Tim giao diém cua dong thang vira im doc voi do thi trén |
Cau 2 (3 diém)
a) Giai phong trinh :
\/x+2\/x—1 +\/x—2\/x—1 =
b)Tinh gia tri cua biéu thuc
S=xJl+y2 +yv1+ x> Vi xy+./0+x>)(A+y’) =a
Ciu 3 (3 diém)
Cho tam giac ABC , goc B va goc C nhon . Cac dong tron dong kinh AB , AC

cit nhau tai D . Mot dong thang qua A cat dong tron dong kinh AB , AC lan lot tal E
vaF.

1) Chang minh B, C, D thiang hang .

2) Chang minh B,C,E,F nam trén mot dong tron .

3) Xac dinh vi tri cua dong thang qua A dé EF c6 d6 dai Ion nhat .
Chu 4 (1 diém) ,
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

Cho F(X) = v2—x +/1+x

a) Tim céc gia tri cua x dé F(x) xac dinh .

b) Tim x dé F(x) dat gia tri 16n nhat .

PE SO 154
Céu 1 (3 diém)
2

1) V& do thi hamsé y :X—

2) Viét phorng trinh dong thang di qua hai diém (2;-2)va(1;-4)
3) Tim giao diém cua dong thang vira tim doc voi do thi trén .
Céu 2 (3 diém)
1) Giai phong trinh :
\/x+2\/x_—1 +\/x—2\/x_—1 =
2) Giai phong trinh :
2x+1  4x
+
X 2x+1
Ciu 3 (3 diém)
Cho hinh binh hanh ABCD , dong phén giac cua goc BAD cat DC va BC theo
thir ty tai M va N . Goi O 1a tam dong tron ngoai tiép tam giac MNC .
1) Chung minh cac tam giac DAM , ABN , MCN, la cac tam giac can .
2) Chiing minh B, C, D, O nam trén mot dong tron .
Ciu 4 (1 diém)
Chox+y=3vay >2.Chang minh x* +y* >5
DE SO 12
Cau 1 (3 diém)
1) Giai phong trinh : v2x+5++/x-1=8
2) Xac dinh a dé tong binh phong hai nghiém cua phong trinh x* +ax +a —2 = 0
la bé nhat .
Céu 2 (2 diém)
Trong mat phang toa do cho diém A ( 3 ; 0) va dong thang x — 2y =- 2.
a) V& do thi caa dong thang . Goi giao diém cua dong thang véi truc tung va
truc hoanh laB va E .
b) Viét phong trinh dong thang qua A va vudng goc véi dong thang x — 2y = -
2.
c¢) Tim toa do giao diém C cua hai dong thang d6 . Chung minh rang EO. EA
= EB . EC vatinh dién tich cua tor giac OACB .
Cau 3 (2 diém)
Gia str X; va X, la hai nghiém cua phong trinh :
X2 —(m+1)x +m*—2m +2 =0 (1)
a) Tim cac gia tri cia m dé phong trinh c6 nghiém kép , hai nghiém phan biét .
b) Timm dé x2 + x? dat gia tri bé nhat , Ién nhat .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: H6 Khic Vi

Ciu 4 (3 diém)

Cho tam gidc ABC noi tiép duong tron thm O . Ké dong cao AH |, goi trung diém cua
AB , BC theo thir ty 1A M , N va E , F theo thi ty & hinh chiéu vudng gdc cua cua B ,
C trén dong kinh AD .

a) Ching minh rang MN vudng g6c véi HE .
b) Chimg minh N la tim dong tron ngoai tiép tam giac HEF .

DE SO 155
Céau 1 (2 diém)
. . AL 9 ) 6
So sanh hai so : a_\/l_l—\/?b_s—\@
Céu 2 (2 diém)
Cho hé phong trinh :
2Xx+y=3a-5
{x—y:Z

Goi nghiém caa hé 13 (x, y ), tim gia tri cia a dé x* + y* dat gié tri nho nhat .
Cau 3 (2 diém)
Gia h¢ phong trinh :
X+Yy+Xy=5
{xz +yirxy=7
Ciu 4 (3 diém)
1) Cho tir giac 16i ABCD céc cip canh d6i AB , CD cit nhau tai P va BC , AD
cit nhau tai Q . Chiing minh rang dong tron ngoai tiép cac tam giac ABQ , BCP ,
DCQ , ADP cat nhau tai mot diém .
3) Cho tir giac ABCD la tir giac noi tiép . Ching minh
AB.AD +CBCD _AC
BABC + DC.DA BD
Cau 4 ( 1 diém)
Cho hai s6 duong x , y ¢6 tong bang 1 . Tim gia tri nho nhat cua :

PE SO 156
Cau 1 (2 diém)
2++/3 2-.3
\/_+\/2+ 3 \/_ N2 - V3
Cau 2 (3 diém)

1) Giai va bién luan phong trinh :
(m® + m+1)x* — 3m = (m +2)x +3
2) Cho phong trinh x* —x —1 = O c6 hai nghiém 1a x, , X, . Hay lap phong trinh
. XZ
1— X, 1- X,

Tinh gia tri cta biéu thuc : P =

bac hai c6 hai nghiém la :
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vii
Cau 3 (2 diém)

Tim céc gid tri nguyén caa x dé biéu thuc : P =

Céu 4 (3 diém)

Cho dong tron tam O va cét tuyén CAB ( C ¢ ngoai dong tron ) . Tur diém chinh
gitra cua cung 16n AB ké dong kinh MN cit AB tai | , CM cét dong tron tai E , EN cét
dong thang AB tai F .

1) Chtng minh ta giac MEFI 12 ta gi4c noi tiép .

2) Chiing minh géc CAE bing géc MEB .

3) Chang minh :CE.CM=CF.CI=CA.CB

2X—3

la nguyén .
X+2

] PE SO 157
Cau 1 (2 diém)
2 _ 2 _
Giai hé phong trinh : {X SXy-2y" =3
y>+4xy+4=0
Céu 2 (2 diém)
2

Cho ham sé : yZXT vay=-x-1

a) V& do thi hai ham s6 trén cling mot hé truc toa do . 7 ,
b) Viét phong trinh cac dong thang song song véi dong thang y = - x — 1 va cat

A \ X 2 . « R , A \
do thihamso y= XT tai diém c6 tung do la 4 .

Céu 2 (2 diém)

Cho phong trinh : X*—4x +q =0

a) V¢i gia tri nao cua g thi phong trinh c6 nghiém .

b) Tim q dé téng binh phong cac nghiém cta phong trinh 13 16 .

Cau 3 (2 diém)
1) Tim sb nguyén nho nhét x thoa mén phong trinh :
X=3+[x+1=4
2) Giai phuong trinh :
3x2—1-x2-1=0
Ciu 4 (2 diém)
Cho tam giac vuéng ABC (goc A =1v ) co AC < AB, AH la dong cao ke tu
dinh A . Céc tiép tuyén tai A va B véi dong tron tdm O ngoai tlep tam giac ABC cat
nhau tai M . Poan MO cat canh AB & E , MC cat dong cao AH tai F . Kéo dai CA cho
cat dong thang BM ¢ D . Bang thang BF cat dong thang AM & N .
a) Chimg minh OM//CD va M la trung diém cua doan thang BD .
b) Chang minh EF // BC..
c) Chung minh HA la tia phén giac cia géc MHN .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hgp: Ho Khic Vi
DE SO 158
Caul: (2 diém)
Trong hé truc toa d6 Oxy chohamséy =3x+m (¥*)
1) Tinh gié tri cia m dé do thi ham s6 di qua : a) A(-1;3):b)B(-2:5)
2) Tim m dé db thi ham s6 cit truc hoanh tai diém c6 hoanh d6 1a - 3 .
3) Tim m dé d6 thi ham s cit truc tung tai diém c6 tung do la-5.
Céu 2 : (2,5 diém)
2 1 1 ) ( 1 1 1
Cho bicu thuac : A= (1-&+1+«/§J'£1—\/§ 1+&]+1_&
a) Rat gon biéu thic A .
b) Tinh gia tri cua A khi x = 7+44/3
¢) Vi gia tri ndo cua x thi A dat gia tri nho nhat .
Céu 3 : (2 diém)
Cho phong trinh bac hai : x?+3x—+/6=0 va goi hai nghiém ctia phong trinh 1a x; va
X, . Khong giai phong trinh , tinh gia tri ciia cac biéu thic sau
11

a i T b 2 2
)Xlz X22 )X1+X2
1 1
2
Ciu 4 (3.5 diém)

Cho tam glac ABC vudng & A va mot diém D nam glua A va B . Bong tron d-
ong kinh BD cat BC tai E . Cac dong thang CD , AE lan lgt cat dong tron tai cac diém
tha hai F, G . Chang minh :

a) Tam gidc ABC dong dang véi tam giac EBD .

b) Tt giac ADEC va AFBC noi tiép doc trong mot dong tron .

¢) AC song song véi FG .

d) Cac dong thang AC , DE va BF dong quy .

PE SO 159
Cau 1 (2,5 diém)

Cho biéu thuc : A = (

ava-1 afa+1) a+2

a—Ja a++a ) a-2

a) Voi nhitng gid tri nao ctia a thi A xac dinh .

b) Rt gon biéu thiac A .

¢) V&i nhitng gia tri nguyén nao cua a thi A c6 gia tri nguyén .
Cau 2 (2 diém)

Mot 6 t6 du dinh di tir A dén B trong mot thoi gian nhat dinh . Néu xe chay véi
van tdc 35 kmv/h thi dén cham mat 2 gio . Néu xe chay vai van tc 50 km/h thi d&én sém
hon 1 gio . Tinh quang dong AB va thoi
gian dy dinh di ltc dau .

Ciu 3 (2 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

1 1
+

X+y X-y
2 3

X+y X-y

X+5 Xx-5  x+25

x2—5x  2x2+10X 2x2—50

-3
a) Giai hé phong trinh :

b) Giai phong trinh :

Cau 4 (4 diém)

Cho diém C thudc doan thang AB sao cho AC = 10 cm ;CB = 40 cm . V& vé
cling mot nira mat phang bo 14 AB céc nira dong tron dong kinh theo th tu 13 AB
AC,CBcotamlanlot1a O, 1 , K . Dong vubng goc véi AB tai C cit nira dong tron
(0) 6 E. Goi M, N theo tht tr 13 giao diém cuae EA , EB véi cac nira dong tron (1) ,
(K) . Chang minh :

a) EC=MN .

b) MN Ia tiép tuyén chung caa cac nira dong tron (1) va (K) .

¢) Tinh do dai MN .

d) Tinh dién tich hinh doc gidi han boi ba nira dong tron .

PE SO 160
Cau 1 (2 diém)

Cho bidu thic : A= _1r¥l-a_, 1-Vira 1

l-a++l-a 1+a Jl+a «/1+a

1) RGt gon biéu thic A .

2) Ching minh rang biéu thic A ludn dong véi moi a ..
Céu 2 (2 diém)

Cho phong trinh : 2x*+ (2m-1)x+m-1=0

1) Timm dé phong trinh c6 hai nghiém X; , X, thoa man 3x; - 4x, = 11.

2) Tim dang thic lién hé gitra X, va x, khdng phu thugc vao m .

3) Vi gia tri nao cua m thi x; va x, cung dong .

Cau 3 (2 diém)

Hai 6 t6 khoi hanh cting mét lac di tir A dén B cach nhau 300 km . O t6 thir nhat
mdi gid chay nhanh hon 6 t6 thi hai 10 km nén dén B sém hon 6 to thtr hai 1 gio .
Tinh van téc mdi xe 6 to .

Ciu 4 (3 diém)

Cho tam giac ABC ndi tiép dong tron tam O . M la mot diém trén cung AC (
khong chtra B ) ké MH vudng goc vai AC ; MK vudng goc véi BC .

1) Chttng minh ttr giac MHKC 1a tir gidc noi tiép .

2) Chang minh AMB =HMK

3) Chitng minh A AMB d6ng dang véi A HMK .

Cau 5 (1 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Xy(x+Yy)=6
Tim nghiém dong cua hé : {yz(y+2)=12
zx(z+x) =30
DE SO 161
Cau 1 (3 diém)
1) Giai cac phuong trinh sau :
a)4x+3=0
b) 2x -x*=0
X-y=3
2) Giai hé phong trinh : {5 oy dx
Céu 2( 2 diém)

1)Chobiéuth1’rc:P—\/E+2 J@é 4fa4 (a>0;a = 4)

a) Ratgon P .

b) TinhgidtrictaP vsi a=9.

2) Cho phong trinh : x*- (m+ 4)x +3m+3=0(mlatham sb)

a) Xac dinh m dé phong trinh c¢6 mot nghiém bang 2 . Tim nghiém con lai .

b) Xac dinh m dé phong trinh c6 hai nghiém X, ; X, thoa man x* +x3>0
Céu 3 (1 diém)

Khoang céch giira hai thanh phé Ava B 12 180 km . Mot 6to ditir A dén B,
nghi 90 phit & B, rdi lai tir B vé A . Thoi gian lac di dén luc tro vé A 1a 10 gio . Biét
van téc lGc vé kém van tde luc di 1a 5 kmv/h . Tinh van toc lac di cua 6 to .

Ciu 4 (3 diém)

T gidc ABCD noi tiép dong tron dong kinh AD . Hai dong chéo AC , BD cit
nhau tai E . Hinh chiéu vuéng gdc caa E trén AD 1a F . Dong thiang CF cét dong tron
tai diém thi hai 1a M . Giao diém cua BD va CF 1a N

Chang minh :

a) CEFD la tir giac noi tiép .

b) Tia FA la tia phan giac cta goc BFM .

c)BE.DN=EN.BD
Cau 5 (1 diém)

Tim m dé gia tri I6n nhat caa biéu thic
PE SO 162

2x+m

bang 2.

Cau 1 (3 diém)
1) Giai cac phong trinh sau :
a)5(x-1)=2
b)x*-6=0
2) Tim toa d6 giao diém cua dong thang y = 3x - 4 véi hai truc toa do .
Ciu 2 (2 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: Ho6 Khic Vi
1) Gia st dong thang (d) ¢ phong trinh :y=ax+b .
Xéc dinh a , b dé (d) di qua hai diém A (1;3)vaB (-3;-1)
2) Goi X1 ; X, 1a hai nghiém cua phong trinh x* - 2(m - 1)x - 4 = 0 ( m 1a tham

SO ) 7
Tim m deé : |x|+|x,|=5

. o, Ix+1 x-1
3) RGOt gon biéu thuc : P = >0;x=0
) Rat gon bicu thix N RN \/—_(x X#0)
Céu 3( 1 diém)

Mot hinh chir nhat cd dién tich 300 m? . Néu giam chiéu rong di 3 m , ting chiéu
dai thém 5m thi ta dgc hinh chix nhat méi c6 dién tich bang dién tich bang dién tich
hinh chit nhat ban dau . Tinh chu vi hinh chit nhat ban dau .

Ciu 4 (3 diém)

Cho diém A ¢ ngoai dong tron tdm O . K¢ hai tiép tuyén AB , AC véi dong tron
(B, C latiép diém ) . M 1a diém bat ky trén cungnho BC(M#B; M=C).Goi D,
E , F tong tng 12 hinh chiéu vudng goc cia M trén cac dong thang AB , AC, BC ; H la
giao diém cua MB va DF ; K 1a giao diém cua MC va EF .

1) Chang minh :

a) MECF la tt giac noi tiép .
b) MF vuéng géc véi HK .

2) Tim vi tri caa M trén cung nhé BC dé tich MD . ME 16n nhit .

Céu 5 (1 diém) Trong mat phang toa ¢ ( Oxy ) cho diém A (-3;0) va

Parabol (P) c¢6 phong trinh y = x*. Hay tim toa d¢ cua diém M thudc (P) dé cho

d6 dai doan thang AM nho nhit .

PE SO 163
CAU 1 : (3 PIEM ) Giai Cac Phuong Trinh
a) 3x°—48=0.
b) x2—10x+21—0.
o) 8 4320 20
X=5 X=5

Ciu 2 : (2 diém ) o ,
a) Tim cac gia tri cua a , b biet rang do thi cua ham so6 y = ax + b di qua hai
diém
A(2;-1)vaB(%;2)

b) Vi gia tri ndo ctia m thi d6 thi cua cac hamsdy = mx + 3 ;y = 3x —7 va dd
thi cia ham so xac dinh & cau (a ) dong quy .

Cau 3 (2 diém) Cho hé phwong trinh .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

mx—ny =5
2X+Yy=n
a) Giaihe khim=n=1.
b) Tim m, n dé hé da cho c6 nghlem{X V3
y J3+1

Ciu 4 : (3 diém)

Cho tam giac vuéng ABC (C = 90°) nai tiép trong duong tron tdm O . Trén
cung nho AC ta lay mot diém M bét ky (M khéc A va C) . V& dudng tron tam A ban
kinh AC, dudng tron nay cat duong tron (O) tai diém D ( D khac C ) . Poan thang
BM cit du:ong tron tam A & diém N .

a) Chang minh MB la tia phan giac cua géc CMD.

b) Chiing minh BC la tiép tuyén cua duong tron tam A noi trén .

c) So sanh goc CNM véi goc MDN .

d) Cho biét MC =a, MD =b . Hiy tinh doan thang MN theo avab .

DE SO 164

Céau1: (3 diém)

, 2
Chohamsé:y:%(P)

1

a) Tinh giétri ciahamsd taix=0;-1; -5 72

) Xac dinhm de duong thang (D) : y = x + m — 1 tiép xlc véi (P) .

Céu 2 : (3 diém)
Cho h¢ phuong trinh :
2X —my =m?
{ X+y=2
a) Giaih¢ khim=1.
b) Giai va bién luan hé phuong trinh .

Cau 3 : (1 diém) ’
Lap phuong trinh bac hai biét hai nghiém cua phuong trinh 1a :
2-3 2+4/3

X, =—— X, =

; 2 2
Cau 4 : (3 diem) ’ 7
Cho ABCD la mét tir gidc noi tiep . P 1a giao diém cia hai dong chéo AC va

BD.

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
174



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
a) Chang minh hinh chiéu vudng géc cua P Ién 4 canh cua tt giac 1a 4 dinh cua
mét tir gidc ¢ duong tron noi tiép .
b) M la mét diém trong t&r gi4c sao cho ABMD Ia hinh binh hanh . Chttng minh
rang néu géc CBM = géc CDM thi goc ACD = g6c BCM .
c) Tim diéu kién cua tr giac ABCD dé:

S jscp = E(AB.CD + AD.BC)
PE SO 165

Cau 1 (2 diém).
Giai phuong trinh
a) 1-x-3-x=0
b) x*-2x-3=0
Ciau 2 (2 diém) .
Cho Parabol (P) : y = —x va duong thang (D) 1y = px + (.

Xacdmmhpvaq dé du’ong thang (D) di qua diém A (-1;0) vatiép xuc véi (P)
. Tim toa do tlep diém .
Ciu 3 : (3 diém)

Trong cung mot hé truc toa @ Oxy cho parabol (P) : y =%x2

va duong thang (D) :y = mx—2m—1

a) Vé(P).

b) Tim m sao cho (D) tiép xdc voi (P) .

¢) Chiing té (D) ludn di qua mot diém cé dinh .

Ciu 4 (3 diém) .

Cho tam giac vudéng ABC ( goc A = 90° ) nai tiép duong tron tdm O , ké dudng

kinh AD .

1) Chung minh tir giac ABCD la hinh chir nhat .

2) Goi M, N thi ty 12 hinh chiéu vuéng géc cia B , C trén AD , AH 1a duong
cao cua tam gidc ( H trén canh BC) . Chang minh HM vubng goc véi AC .

3) Xac dinh tam duong tron ngoai tiép tam giac MHN .

4) Goi ban kinh dudng tron ngoai tiép va duong tron noi tiép tam giac ABC la
R var.Chang minh R+r>+AB.AC

PE SO 166
Cau 1 (3 diém).
Giai cac phuong trinh sau .
a) X*+x-20=0.
1 1 1
+
X+3 x-1 X
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
c) V3l-x=x-1
Céu 2 (2 diém)
Chohamsby=(m-2)x+m+3.
a) Tim diéu kiém ciia m dé ham sé ludn nghich bién .
b) Tim m dé d6 thi ham s cit truc hoanh tai diém c6 hanh d6 133 .
¢) Timm dé dd thicdchamséy=-x+2;y=2x-1lvay=(mM—-2)x+m+ 3
ddng quy .

Céu 3 (2 diém)
Cho phuong trinh x*— 7 x + 10 = 0. Khong giai phuong trinh tinh .
a) x'+x5

b) X' —x;

©) VX +y%

Céu 4 (4 diém)

Cho tam giac ABC noi tiép duong tron tam O , duong phan giac trong cua goc
A cit canh BC tai D va cat duong tron ngoai tiép tai | .

a) Ching minh rang Ol vuéng géc véi BC .

b) Chung minh BI*=Al.DI .

¢) Goi H Ia hinh chiéu vudng goc cua A trén BC .

Chang minh géc BAH = goc CAO .

d) Chang minh goc HAO = ‘BHC‘

DE SO 167
Céu 1 (3 diém) . Cho ham s y = x* ¢o6 d6 thi 1a duong cong Parabol (P) .
a) Ching minh rang diém A( - v/2;2) ndm trén dudng cong (P) .
b) Tim m dé dé d6 thi (d ) ctahamsby=(m—-1)x+m(m R, m =1) cit
duong cong (P) tai mot diém .
¢) Ching minh rang véi moi m khac 1 do thi (d ) cua ham sé y = (m-1)x + m
ludn di qua mot diém cé dinh .
Céu 2 (2 diém).
Cho h¢ phuong trinh : {_ 2mX+y =5
mx+3y =1
a) Giai h¢ phuong trinh véim =1
b) Giai bién luan hé phuong trinh theo tham s6 m .
c) Tim m dé hé phuong trinh c6 nghiém thoa man x> +y* = 1.
Céu 3 (3 diém)
Giai phuong trinh
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\/x+3—4\/x_—1 +\/x+8—6\/x_—l =
Ciu 4 (3 diém)
Cho tam giac ABC , M 1a trung diém cua BC . Gia sit g6cBAM = G6c BCA.
a) Chiing minh rang tam giac ABM dong dang véi tam giac CBA .
b) Chung minh minh : BC* = 2 AB? . So sanh BC va duong chéo hinh vuéng
canhla AB.
¢) Chuang to BA 14 tiép tuyén cia duong tron ngoai tiép tam giac AMC .
d) Buong thang qua C va song song véi MA , cat duong thang AB ¢ D . Chiing
t6 duong tron ngoai tiép tam giac ACD tlep xuc vai BC .
PE SO 168

Céu 1 (3 diém)
a) Giai phwong trinh :  /x+1=3-+/x-2
c) Cho Parabol (P) c¢6 phuong trinh y = ax” . Xéc dinh a dé (P) di qua diém A( -
1; -2) . Tim toa do cac giao diém cua (P) va duong trung truc cua doan OA .
Ciu 2 (2 diém)
a) Giai h¢ phuong trinh
1 1
.
x-1 y-2
2 3

2

y—2 -1
1) Xac dinh gia tri cia m sao cho d6 thi ham sé (H) :y = = va duong thang (D)

=- X + m tiép xuc nhau .
Cau 3 (3 diém )
Cho phuong trinh x*—2 (M+1)x+m? -2m+3=0 (1).
a) Giai phuong trinh véim=1.
b) Xac dinh gia tri cua m dé (1) c6 hai nghiém tréi dau .
¢) Tim m dé (1) c6 mot nghiém bang 3 . Tim nghiém kia .
Ciu 4 (3 diém)
Cho hinh binh hanh ABCD c¢6 dinh D nam trén duong tron duong kinh AB . Ha BN
va DM cung vuéng goc véi duong chéo AC .
Chang minh :
a) T gidc CBMD noi tiép .
b) Khi diém D di dong trén trén duong tron thi BMD+BCD khong doi .
c) DB.DC=DN.AC
PE SO 169
Cau 1 (3 diém)
Giai cac phuong trinh :
a) x'—6x*-16=0.
b) x* -2]¥-3=0
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C) [x——jg —B(X—i}tgzo

Céu 2 (3 diém)
Cho phuong trinh x* — (mM+1)x + m*—2m+2=0 (1)
a) Giai phuong trinh véim=2 .
b) Xac dinh gia tri ciia m dé phuong trinh c6 nghiém kép . Tim nghiém kép d6

c) Véi gia tri ndo caa m thi x2 +x2 dat gié tri bé nhat , 1on nhat .
Ciu 3 (4 diém) .

Cho tir gidc ABCD noi tiép trong duong tron tam O . Goi I 1a giao diém cua hai
duong chéo AC va BD , con M 1a trung diém caa canh CD . N6i MI kéo dai cat canh
AB & N . Tir B ké duong thang song song voi MN , duong thang d6 cét cac dudng
thang AC ¢ E . Qua E ké duong thang song song véi CD , duong thang nay cat
duong thang BD ¢ F .

a) Chang minh tu giac ABEF noi tiép .

b) Ching minh I 14 trung diém cua doan thing BF va Al . IE = IB?.

c) Chuing minh M:ﬁ

NB IB
PE SO 170
Céu 1 (2 diém)

Phan tich thanh nhan tir .

a) X% 2y? +xy + 3y — 3x .

b) x*+y3+2° - 3xyz.

Ciu 2 (3 diém)

Cho hé phuong trinh .

mx—y=3
{3x+my:5

a) Giai h¢ phuong trinh khim=1.

7(m l)
m? +3

b) Tim m dé hé c6 nghiém dong thoi thoa man diéu kién ; x+y—

Céu 3 (2 diém)

Cho hai duong thangy =2x+m—1vay=x+2m.

a) Tim giao diém cua hai duong thang noi trén .

b) Tim tap hop cac giao diém do .
Cau 4 (3 diém)
Cho duong tron tam O . A 1a mot diém ¢ ngoai duong tron , tir A ké tiép tuyén AM ,
AN véi dudng tron |, cat tuyén tir A cat duong tron tai B va C (B nam gitta AvaC).
Goi I 1a trung diém cua BC .

1) Chtng minh rang 5 diém A, M, 1, O, N nam trén mot duong tron .
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2) Mot dudng thang qua B song song vai AM cat MN va MC lan luot tai E va F
. Chang minh ta giac BENI la tir giac noi tiép va E 14 trung diém cua EF .
PE SO 171
Céu 1 (3 diém)
Cho phuong trinh : x*~ 2 (m+n)x + 4mn =0
a) Giai phuong trinhkhim=1;n=3.
b) Chirng minh ring phuong trinh luén c6 nghiém véi moi m n .
) Goi X1, X2, 12 hai nghiém ctia phuong trinh . Tinh X7 +X; theom ,n .
Céu 2 (2 diém)
Giai cac phuong trinh .
a) XX~ 16x=0
b) Vx=x-2
1 14
2 3_x X 9
Cau 3 (2 diém)
Cho hamsé :y = (2m—3)x°.
1) Khi x <0 tim cac gia tri cia m dé ham s6 ludn dong bién .
2) Tim m dé do thi ham sé di qua diém (1, -1) . V& d6 thi véi m vira tim duogc

=1

Ciu 4 (3diém)
Cho tam giac nhon ABC va duong kinh BON . Goi H la truc tdm cua tam giac
ABC , buong thang BH cit duong tron ngoai tiép tam giac ABC tai M .
1) Chung minh t&r gidc AMCN la hinh thanng can .
2) Goi I 1a trung diém cta AC . Chang minh H , I, N thang hang .
3) Chang minh rang BH = 2 Ol va tam gi4c CHM céan .
PE SO 172
Cau 1 (2 diém)
Cho phuong trinh : x* + 2x —4 = 0. goi X1, X, 1a nghiém ctia phuong trinh .
2% + 2X2 —3X,X,
X, X2 + XX,

Tinh gia tri cua biéu thuc : A=
Ciu 2 (3 diém)
2 — e
Cho hé phuong trinh {a X=y=-1
2x+y=1

a) Giai h¢ phuong trinh khi a =1 q
b) Goi nghiém cua hé phuong trinh 1a (x ,y) . Timcac giatrictiaadé x +y =2

Cau 3 (2 diém)
Cho phuong trinh‘x2 —(2m+1)x+m*+m-—1=0.
a) Chung minh rang phuong trinh ludn c6 nghiém véi moi m .
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Ngudi swu tam, tong hop: H6 Khic Vi
b) Gol Xy, X, la hai nghiém cua phuong trinh . Tim m sao cho : ( 2x; — X, )( 2X;
— Xy ) dat gid tri nho nhat va tinh gia tri nho nhat ay .
c) Hay tim mot hé thac lién hé gitra x; va X, ma khéng phu thuoc vao m .
Céu 4 (3 diém)
Cho hinh thoi ABCD c6 géc A = 60° . M la mét diém trén canh BC , dudng
thang AM cit canh DC kéo dai tai N .
a) Chung minh : AD?=BM.DN .
b) Puong thing DM cét BN tai E . Chitng minh t& gidc BECD ndi tiép .
¢) Khi hinh thoi ABCD ¢é dinh . Chung minh diém E nam trén mot cung tron
c¢b dinh khi m chay trén BC .

, PE SO 173
Bai 1. Cho cac so a, b, ¢ théa man diéu kién:
{a+b+c=0

~ s A 4t i A r _ 4 4 4
24 b2ec =14 .Hay tinh gia tri bieu thirc P=1+a"+b*+c*.

Bai 2. a) Giai phuong trinh Vx+3—+/7—x=+2x-8
1 1 9

X+y+—+—=—

b) Giai hé phuong trinh : Xy 2

Xy+—=—
y+xy 2

Bai 3. Tim tét ca c4c sb nguyén duwong n sao cho n” + 9n — 2 chia hét cho n + 11.
Bai 4. Cho vong tron (C) va diém | nam trong vong tron. Dyng qua | hai day cung bat
ky MIN, EIF. Goi M’, N’, E’, F’ Ia cac trung diém cua IM, IN, IE, IF.
a) Chung minh rang : t&r giac M’E’N’F’ 1a ti giac noi tiép.
b) Gia str I thay ddi, cac day cung MIN, EIF thay d6i. Chitng minh rang vong tron
ngoai tiép tir gidc M’E’N’F’ ¢6 ban kinh khong doi.
¢) Gia sir | ¢d dinh, cac day cung MIN, EIF thay d6i nhung ludn vudng goc véi
nhau. Tim vi tri cta cac day cung MIN, EIF sao cho tar giac M’E’N’F’ ¢6 dién
tich 16n nhat.
Bai 5. Cac so duong x, y thay d6i thoa man diéu kién: x + y = 1. Tim gia tri nho nhat
cua biéu thic : P= (xz +%)(y2 +%)
DE SO 174
Bai 1. &) Giai phuong trinh (1 + x)* = 2(1 + x%).
{xz +Xy+y: =7
b) Giai h¢ phuong trinh < y*+yz+2>=28
P+ X2+ x=7
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Ngudi swu tam, tong hop: Ho6 Khic Vi

Bai 2. a) Phén tich da thirc X° — 5x — 4 thanh tich cua mot da thirc bac hai va mot da
thire bac ba vai hé sé nguyén.

2

J4—345+ 25 - 4125

Bai 3. Cho A ABC déu. Chang minh rang véi moi diém M ta ludn c6 MA < MB +
MC.

Bai 4. Cho £ xOy cd dinh. Hai diém A, B khac O lan luot chay trén Ox va Oy tuong
rng sao cho OA.OB = 3.0A — 2.0B. Chang minh rang dudng thang AB luén dI
qua mot diém cb dinh.

Bai 5. Cho hai s6 nguyén duong m, n théa man m > n va m khdng chia hét cho n. Biét
rang s6 du khi chia m cho n bang s6 du khi chia m + n cho m — n. Hay tinh ty s6
m

n

b) Ap dung két qua trén dé rut gon biéu thic P =

PE SO 175
(x+£)6 —(x° +i6)—2
X X
1

3 3
X+=)P + X+
(404

Bai 1. Cho x > 0 hdy tim gia tri nho nhat cua biéu thic P =

1 1
= fz—— =2
Bai 2. Giai hé phuong trinh { VX Y

Bai 3. Chung minh rang véi moi n nguyén duong ta c6 : n® +5n : 6.
3 3 3

Bai 4. Cho a, b, ¢ > 0. Ching minh rang : %+%+%2ab+bc+ca.

Bai 5. Cho hinh vuéng ABCD canh bing a. Goi M, N, P, Q 14 cac diém bat ky lan luot
nam trén cac canh AB, BC, CD, DA.
a) Ching minh rang 2a> < MN? + NP? +PQ* + QM® < 4a” .
b) Gia sir M 1a mot diém cé dinh trén canh AB. Hay xéc dinh vi tri cac diém N, P,
Q lan luot trén c4c canh BC, CD, DA sao cho MNPQ la mét hinh vudng.
PE SO 176
Bail a)Tinh S=— gty 4
12 23 1999.2000

1 X
X +=+—-=3

b) Gial hé phwong trinh : 1)
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Bai 2. a) Giai phuong trinh x—4 ++x* +X* + x+1=1++/x* -1
b) Tim tat ca cac gia tri cua a dé phuong trinh
2x% — (4a+ 1—21)x+ 4a?+7=0 6 it nhat mot nghiém nguyeén.

Bai 3. Cho duodng tron tam O nai tiép trong hinh thang ABCD (AB // CD), tiép x(c V&i

canh AB tai E va véi canh CD tai F nhu hinh a)
BE DF A B
Chting minh rang — =—
AE  CF'

b) Cho AB =a, CB =b (a <b), BE = 2AE. Tinh dién tich
hinh thang ABCD. ,
Bai 4. Cho X, y la hai so thuc bat ki khac khéng.

2

4x°y® X

2
Chitng minh ran +2 +Yy>3. DAu ding thuc
g g (( FEVICRRY Xz) g

xay ra khi nao ? o
PE SO 177
Bai 1. a) Gial phuong trinh x> +8++2— x> =4,

c ot A s XXy YR =T
b) Gial h¢ phuong trinh : {x4+x2y2 byt =21

—3ab* =19

—3ba’ =98
Hay tinh gia tri biéu thic P = a® + b .

Bai 3. Cho cé4c s a, b, ¢ € [0,1]. Chung minh rang {Md}

Bai 4. Cho dudng tron (O) ban kinh R va hai diém A, B ¢é dinh trén (O) sao cho AB <
2R. Gia st M 1a diém thay ddi trén cung 16n AB cua duong tron .
a) Ké tir B dudng tron vudng goc véi AM, duong thang nay cat AM tai | va (O)
tai N. Goi J la trung diém cua MN. Chang minh rang khi M thay doi trén dudng
tron thi méi diém I, J déu nam trén mot duong tron cé dinh.
b) Xac dinh vi tri cia M dé chu vi A AMB 12 16n nhét.

Bai 5. &) Tim céc s6 nguyén duwong n sao cho mdi s6 n + 26 van— 11 déu la lap
phuong ctia mot s6 nguyén duong.
b) Cho cac s6 x, y, z thay d6i thao mén diéu kién x* + y* +z* = 1. Hay tim gia tri

. YR 3
Bai 2. Cac so a, b thoa man diéu kién : {23

I6n nhat cua biéu thirc P =xy+ yz+z2x+= (x (y— z)2+y2(z—x)2+22(x—y)2).
PE SO 178

Bai 1. a) Gial phuong trinh x+Jx+ ;+‘/x+% =2.

A s X 2xy? 412y =0
b) Gial hé phuong trinh : {8y3+ & =12
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Bai 2. Tim max va min cua biéu thic : A = x%y(4 — X — y) khi x va y thay d6i thoa man
diéukién :x>0,y>0,x +y<6.

Bai 3. Cho hinh thoi ABCD. Goi R, r lan luot 14 cac ban kinh cac dudng tron ngoai
tiép cac tam giac ABD, ABC va a la d6 dai canh hinh thoi. Chang minh rang

1 1 4
R P &
Bai 4. Tim tat ca cac s6 nguyén duong a, b, ¢ doI mot khac nhau sao cho biéu thirc

A= 1+ 1+ l+i+i+i nhan gia tri nguyén duong.

a b c ab ac bc
PE SO 179
Bai 1. a) R0t gon biéu thuc A=3243-442.§44+166 .
b) Phan tich biéu thic P = (x — y)° + (y-2)° +(z - X )° thanh nhan ti.
. L a+b+c=0 o
Bai 2. @) Chocacso a, b, ¢, X, Yy, Z thdo man cac diéu kién {x+y+z=0 hay tinh giatri
X y z

—+=+—-=0
a b c

cua biéu thuc A = xa? + yb? + zc?.

b) Cho 4 56 a, b, ¢, d mdi s6 déu khong &m va nho hon hogc bang 1. Ching minh
rang

0<a+b+c+d—ab-bc—cd—da<2.Khinao dang thirc xay ra dau bang.

Bai 3. Cho trudc a, d 1a cac s6 nguyén duong. Xét cac s6 ¢d dang :
a,atd,at+2d,...,a+nd,...

Chting minh rang trong cac sé d6 co it nhat mot sé ma 4 chix s6 dau tién caa né 1a
1991.

Bai 4. Trong mot cudc hoi thao khoa hoc c6 100 ngudi tham gia. Gia st mdi ngudi déu
quen biét vai it nhat 67 nguoi. Chang minh rang cé thé tim duoc mot nhom 4
nguoi ma bat ki 2 nguoi trong nhom dé déu quen biét nhau.

Bai 5. Cho hinh vuéng ABCD. Lay diém M nam trong hinh vuéng sao cho ~ MAB =
Z MBA = 15° . Chiing minh ring A MCD déu.

Bai 6. Hay xay dung mot tap hop gom 8 diém co tinh chat : Buong trung truc cua doan
thang néi hai diém bat ki luon dI qua it nhat hai diém cua tap hop do.

PE SO 180
2x° 4+ x+36

Bai 1. Tim tat ca céc gia tri nguyén cua x dé biéu thuc _ZT nguyén.

Bai 2. Tim gia tri nho nhat cua biéu thic P = a® + ab + b* —3a— 3b + 3.

Bai 3. a) Chung minh rang véi moi s6 nguyén duong m thi biéu thac m* + m + 1
khong phal la sé chinh phu0’ng
b) Ching minh rang voi moi so nguyén duwong m thi m(m + 1) khong thé bang
tich ctia 4 s6 nguyén lién tiép.
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Bai 4. Cho A ABC vudng cén tai A. CM la trung tuyen. Tur A vé duong vudng goc vai

MC cit BC tai H. Tinh ti s6 %

Bai 5. CO 6 thanh phd, trong d6 cu 3 thanh phé bat ki thi ¢6 it nhat 2 thnah phé lién lac
duoc véi nhau. Chirng minh rang trong 6 thanh phd nai trén tdn tai 3 thanh phd
lién lac duogc véi nhau.

DE SO 181

Bai 1. a) Gial phuong trinh |x+1/+|x—1=1+|x* -1

X+y +x—y=8

2y° = x> —xy+2y—-2x=7

Bai 2. Cho cac s6 thuc duong a va b thoa man a'® + b'® = a'% + p'% = 51*

b Hay tinh gi4 tri biéu thirc P = a®* + b% .

Bai 3. Cho A ABC ¢6 AB=3cm, BC=4cm, CA=5cm. Puong cao, duong phan
giac, dudng trung tuyén caa tam giac ké tir dinh B chia tam giac thanh 4 phan.
Hay tinh dién tich mdi phan.

Bai 4. Cho tu giac ABCD noi tiép trong duong tron, c6 hai duong chéo AC, BD
vudng goc voi nhau tai H (H khong trung véi tam cau duong tron ). Goi M va N
lan Iuot 14 chan cac dudng vuong goc ha tir H XUong cac duong thang AB va BC;
P va Q lan luot 13 cac giao diém Cua cac dudng thang MH va NH véi cac duong
thang CD va DA. Chang minh rang duong thang PQ song song véi duong thang
AC va bon diém M, N, P, Q nam trén cling mot duong tron .

b) Tim nghiém nguyén cau hé {

Bai 5. Tim gié tri nho nhat caa biéu thirc
1 XlO y10 l
=—(— —)+ (X16+y16) 1+ x*y?)?
PE SO 182

Bai 1. gial phuong trinh Vx—3++/x-1=2

. ‘ot s s J(x+Y)(X+y?) =15
Bai 2. Gial hé phuong trinh {(x— D —y?)=3
(C+y) - (x*+y%)

Vé6i X, y 1a cac sb thuc
(x=1)(y-1)

Bai 3. Tim gi4 tri nho nhét cua biéu thiac P =

I6n hon 1.

Bai 4. Cho hinh vuéng ABCD va diém M nam trong hinh vuéng.
a) Tim tat ca cac vj tri cia M sao cho £ MAB = ~ MBC = / MCD = £ MDA.
b) Xét diém M nam trén dudng chéo AC. Goi N 1a chan duong vuéng goc ha tir

M xuéng AB va O 1a trung diém ctua doan AM. Chiing minh rang ti s6 2—5 co gia

tri khong do6i khi M di chuyén trén duong chéo AC.
¢) Vi gia thiét M nam trén dudng chéo AC, xét cac dudng tron (S) va (S°) ¢o cac
duong kinh twong tng AM va CN. Hai tiép tuyén chung caa (S) va (S’) tiép xuc
Vé6i (S°) tai P va Q. Ching minh rang duong thang PQ tiép xdc vai (S).
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Bai 5. Vi sb thuc a, ta dinh nghia phan nguyén cua s6 a 1a sé nguyén 16n nhat khdng
vuot qua a va ki hiéu 1a [a]. D&y sb Xo, X1, Xz ..., Xn, ... dugc xac dinh bai cong

thic x = [n—”}—[%} Hoi trong 200 s6 {X1, Xo, ..., X195} €O bao nhiéu sb khéc 0

2
?
PE SO 183
.. 3+\/_ 2+\/_ 2— \/_ 4x
Bai 1. Cho biéu thic P =
! P Ay 2 e et
a) Rut gon P
X;Z?’ =-11. Hay tinh gia tri cua P.

Bai 2. Cho phuong trinh mx® — 2x —4m —1 =0 (1)

a) Tim m dé phuong trinh (1) nhan x = V5 1a nghiém, hay tim nghiém con lai.

b) Véim=0

Chting minh rang phuong trinh (1) ludn c6 hai nghiém Xy, X, phan biét.
Goi A, B lan luot 14 cac diém biéu dién cua cac hghiém Xy, X, trén truc s6.
Chuting minh rang d6 dai doan thang AB khong d6i (Khong chac lam)
Bai 3. Cho duong tron (O;R) duong kinh AB va mot diém M di dong trén duong
tron (M khéc A, B) Goi CD lan luot 1a diém chinh giita cung nho AM va BM.
a) Chirng minh rang CD = R+2 va duong thang CD ludn tiép xdc véi mot dudng
tron ¢ dinh.
b) Goi P Ia hinh chiéu vudng goc caa diém D 1én duong thang AM. duong thang
OD cit day BM tai Q va cat duong tron (O) tai giao diém thir hai S. T gi4c
APQS la hinh gi ? Tai sao ?
¢) duong thang dI qua A va vudng goc voi dudng thang MC cat duong thang OC
tai H. Goi E 1a trung diém caa AM. Chang minh rang HC = 20E.
d) Gia sir ban kinh duong tron ndi tiép A MAB bang 1. Goi MK 1a duong cao ha
tir M dén AB. Chting minh rang :
1 1 1
MK +2MA " MA+2MB * MB +2MK <3
PE SO 184
Bai 1. Cho phuong trinh x* + 2mx® + 4 = 0. Tim gid tri cua tham s6 m dé phwong trinh
c6 4 nghiém phan biét xy, X», X3, X4 théa man x;* + x,* + x5* + x,* = 32.
B4i 2. Gidi hé phuong trinh : {§§2++y§y+ S Sxeyr2=0
Bai 3. Tim cac s6 nguyén x, y thoa man x* + xy + y* = xX°y* .
Bai 4. duong tron (O) noi tiép A ABC tiép xuc voi BC, CA, AB tuong ung tai D, E, F.
Puong tron tam (O”) bang tiép trong goc £ BAC cua A ABC tiép xtc voi BC va
phan kéo dai cia AB, AC tuong ung tai P, M, N.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi
a) Chung minh rang : BP = CD.

b) Trén duong thang MN l4y cac diém | va K sao cho CK // AB, BI // AC. Chting
minh rang : tt gidc BICE va BKCF 1 hinh binh hanh.

¢) Goi (S) 1a duong tron di qua I, K, P. Chang minh rang (S) tiép xdc véi BC, B,
CK.

Bai 5. S thuc x thay ddi va thoa man diéu kién : x*+(3—x)> =5
Tim min cua P =x*+(3—x)* +6x*(3—x)°.

DE SO 185

Bai 1. Giai phuong trinh (vx+5—/x+2)(1++/x* +7x+110) =3.

Bai 2. Giai h¢ phuong trinh {ZX;%)%X __75

Bai 3. Tim cé&c s6 nguyén X, y thoa min dang thic : 2y>x+x+y+1=x2+2y? +xy .

Bai 4. Cho nira duong tron (O) dudng kinh AB = 2R. M, N 14 hai diém trén nira dudng
tron (O) sao cho M thudc cung AN va tong cac khoang cach tir A, B dén duong
thang MN bang R+/3
a) Tinh d6 dai MN theo R.

b) Goi giao diém cua hai day AN va BM 1a 1. Giao diém cua cac duong thang
AM va BN la K. Ching minh rang bbn diém M, N, I, K ciing nam trén mot
duong tron , Tinh ban kinh ctia duong tron do theo R.

c) Tim gié tri 16n nhat cua dién tich A KAB theo R khi M, N thay d6i nhung van
thoa man gia thiét caa bai toan.

Bai5. Cho X, y, z 1a cac sb thuc thoa man diéu kién : x + y + z + Xy + yz + zx = 6.
Chung minh rang : x> +y* + 22 > 3.

PE SO 186
Bai 1. a) Giai phuong trinh : I =3x+2+Vx+3 =X+ 2x=3+x -2 .
b) Tim nghiém nguyén ctia phuong trinh : x + xy + y=9

Bai 2. Giai hé phuong trinh : {ii j: ;j : );{r:?j/ {M}

Bai 3. Cho mudi 6 nguyén duong 1, 2, ..., 10. Sap xép 10 s6 d6 mot cach tly y
vao mot hang. Cong mdi $6 Vai sO thu’ tu Cua no trong hang ta duoc 10 tong.
Chuang minh rang trong 10 tong do6 ton tai it nhat hai tong cé chit s6 tan cing
gidng nhau.

4a 3b or5b 16¢

Bai 4. Tim gia tri nho nhat cua biéu thic : P= + +
b+c—-a a+c—-b a+b-c

Trong

do a, b, ¢ 1a d6 dai ba canh cua mét tam giac.

Bai 5. Puong tron (C) tam | noi tiép A ABC tiép xdc véi cac canh BC, CA, AB
twong tng tai A’, B’, C .
a) Goi cac giao diém cua dudng tron (C) véi cac doan 1A, 1B, IC lan luot tai M,
N, P. Chting minh rang cac duong thang A’M, B°N, C’P ddng quy.
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Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Kdo dai doan Al cat duong tron ngoai ticp A ABC tai D (khac A). Chang

minh rang % =r trong d6 r 1a ban kinh duong tron (C) .
DE SO 187
Bai 1. a) Giai phuong trinh : \8+vx +5—+/x =5
b) Giai hé phuong trinh -{(X+1)(y+1) =8

XX+ + y(y+D)+xy=17
Bai 2. Cho a, b, ¢ 1a d6 dai ba canh ciia mot tam giac. Chang minh rang phuong
trinh x> + (a + b + ¢)x + ab + bc + ca = 0 vd nghiém.

Bai 3. Tim tat ca cac s6 nguyén n sao cho n + 2002 1a mot sé chinh phuong.
1, 1
1+xy 1+yz 1+2zx
z 12 c4c s6 duong thay doi thoa mén diéu kién x* + y* + 22 < 3.
Bai 5. Cho hinh vudng ABCD. M la diém thay ddi trén canh BC (M khéng triing
v6i B) va N 1a diém thay d6i trén canh CD (N khéng tring D) sao cho £ MAN =
Z MAB + Z NAD.
a) BD cat AN, AM tuong ¢ng tai p va Q. Chttng minh rang 5 diém P, Q, M, C, N
cling nam trén mot dudng tron.
b) Chitng minh rang duong thang MN ludn luén tiép xdc véi mot duong tron cb
dinh khi M va N thay doi.
c) Ky hiéu dién tich cua A APQ la S va dién tich tir giac PQMN la S’. Chirng

minh ring ty s Si khong déi khi M, N thay dbi.

Bai 4. Tim gié tri nho nhat caa biét thic: S =

Trong do x, y,

PE SO 188
Bai 1. Tim cac gia tri nguyén X, y théa man dang thic: (y + 2)x* + 1 = y.
Bai 2. a) Giai phuong trinh : (/x(3x+1) —\/x(x—1) = 22 .
b) Giai hé phuong trinh : {X + ;‘/y+22 3x+y
Bai 3. Cho ntra vong tron duong kinh AB=2a. Trén doan AB lay diém M. Trong

nira mat phang bo AB chtra nira vong tron, ta ké 2 tia Mx va My sao cho £ AMX
=/ BMy =30° . Tia Mx cit nira vong tron & E, tia My cét nira vong tron & F. Ké
EE’, FF’ vuong goc voi AB.
a) Cho AM= a/2, tinh dién tich hinh thang vudng EE’F’F theo a.
b) Khi M di dong trén AB. Chitng minh rang duong thang EF ludn tiép x(c Véi
mot vong tron cé dinh.
Bai 4. Gia str X, Y, z 1a cac s6 thuc khac 0 thoa man :
11 11, 1 1
XCHPTYCHI+IC+D="2 Haytinh gidtri cia =S+ 142,
C+y +2°=1 Xy z
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Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 5. Véi X, y, z 1a cac s thuc duong, hay tim gié tri on nhat caa biéu thuc:
3 Xyz
(X+y)y+2z)(z+X)
PE SO 189

Bai 1: (4,0 diém).Cho biéu thuc:
P:|:_X3\/—:||:\/_3\/_2 QX}
X-9 2-Jx  3+x x+Jx-6
a) Rt gon bieu thuc P
b) TimgiatriciaxdeP=1
Bai 2: (5,0 diém).

X2

iai ph inh: =
a) Giai phuong trin (\/X—+1+1)2

X+y+2=5

b) Tim nghiém nguyén cua hé:
) ghte guy uatle {xy+yz+zx=8

Bai 3: (2,0 di¢m). ‘
Cho 3 s0 duong x,y,z thoa man diéu kién: xy +yz+zx=1

Tinh: T = x /—(“y2 X12+22) +y\/%12+x2)+ \/(1+X Ji+y?)
1+x 1+y 1+ 2°

Bai 4: (3,0 diém).Cho hai day s6 ciing chiéu : a; <a, <as; b <b,<bs
Chirng minh rang : (ai+ a, +az)(by + by + bz ) < 3(ajb; +a,b,+azhs)
a2005+b2005+C2005 3

a

Ap dung ching minh ring : véi 0<a<b<c thi 2006 |, 2006, L2006 =
+

+C a+b+c
Bai 5: (6,0 diém).

1. Cho hai dudng tron (0,) va (0,) cét nhau tai A va B. Tiép tuyén chung gan B
cia hai duong tron lan luot tiép xUc véi (01) va (0,) tai C va D. Qua A ké duong
thang song song véi CD lan luot cat (0,) va (0,) tai M va N. Cac duong thang BC va
BD lan luot cat duong thang MN tai P va Q . Cac duong thang CM va DN cat nhau tai
E . Chang minh rang:

a) Puong thang AE vudng goc véi duong thang CD

b) Tam giac EPQ la tam giac can.

2. Cho hinh thang ABCD (AB//CD, AB>CD). Hay xac dinh diém E thudc canh
bén BC sao cho doan thang AE chia hinh thang thanh hai hinh c6 dién tich bang nhau

PE SO 190
Bai 1: (4,0 diém).Cho biéu thic :

P—( Jx 8vx +8 \/;+2]:(x+ X+3 1j

= + — +
Ix+2  x+2Jx Jx X + 24/x Jx
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Nguoi swu tam, tong hop: Ho Khac Vii ‘

a) Tim x dé P c6 nghia va ching minh rang P<1 .

b) Tim x thoa man : (\/; +1)P =1
Bai 2: (5,0 diém).

2
X
= h \ h: 2 :1
a) Giai phuong trinh : X +[x +1)
b) Giai hé phuong trinh :
{xzy— 2x +3y*=0

X*+y’x +2y =0

Bai 3: (3,0 diém).Cho x,y,z < R théa man :

X+y+1z

< |~

1 1 1
+ =+ =
y 2

Hay tinh gié tri cua bidu thirc : M = % + (VY + (0 - x1) .

Bai 4: (6,0 diém).
1. Cho AABC véi BC=a, CA=b, AB=c (c<a, c<b) . Goi M va N lan luot Ia tiép diém
cua canh AC va canh BC véi duong tron tim O ndi tiép AABC . Poan thang MN cit tia
AO tai P va cit tia BO tai Q .Goi E, F lan lugt la trung diém ctia AB va AC .
MP NQ PQ
b ¢’

b) Chitng minh rang : Q, E, F thang hang .
2. Cho tir giac ABCD . Lay diém M tlly y trén canh AB xéc dinh diém N trén canh DC
sao cho MN chia tir giac ABCD thanh hai phan c6 dién tich bang nhau
Bai 5: (2,0 diém).

Cho a,b,c >0 va a+b+c = 1. Chirmg minh b+c > 16abc.
PE SO 191

Bai 1: (4,0 diém).Cho biéu thuc: p _(Ax-3 \/—+2_ 9—x :1_3*/;—9
2— JF 3+J§ X+J;— X —9

a) Chung minh rang :

a) RUt gon biéu thic P. q
b) Tim géc gia tri nguyén cua x dé P nguyén.
Bai 2: (3,0 diem). Chox >0,y >0vax +y =1 Chang minh:g s+ , yay, 1 -5
Xy

Bai 4: (3 diém) a) Giai hé phuong trinh
, 1 X
X*+—+—=3

y: oy
x+l+1=3
y 'y

' b) Giai phuong trinh : V25-x? -y10-x? =3
Bai 4: (6,0 diém).
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Ngudi swu tam, tong hop: H6 Khic Vi

1) Cho AABC vudng tai A, duong cao AH. Goi (P), (Q) theo thu tu 1a duong
tron noi tiép hai tam gidc AHB va AHC. Ké tiép tuyén chung ngoai (khac BC) cua (P)
va (Q) cat AB, AH, AC theo tu M, K, N. Ching minh ring.

a. AHPQ > AABC

b. KP // AB, KQ // AC.

c. Tu gidc BMNC nai tiép duogc

2) Cho a, b, cla d6 dai 3 canh cuia AABC. Goi m, n, k 1a d6 dai cac duong phan

g 7 . ... 1111 11

giac trong cua ba goc cuia AABC. Chuing minh rang: mn ka6
Bai 5: (2,0 diém).

Tim tat ca cac tam giac vudng co do dai canh 1a s nguyén va sb do dién tich
bang sé do chu vi.

PE SO 192

N 2 .2 , 6X+4 J3x 1+34/3x%°
Bai 1: (4,0 diem).Cho biéu thuac: A= - -3
( iem) © . [3«/3x3—8 3%+ 24/3x +4J[ 1+/3x X]

¢) Rt gon biéu thuc A.
d) Tim cé4c gia tri nguyén cua x dé biéu thirc A nhan gia tri nguyeén.
Bai 2: (3,0 diém).
a) Giai hé phuong trinh:
X*+y?—xy=19
{x+y + Xy=-7
b) Cho x® +y° + 3(x* +y°) +4(x +y) + 4=0vaxy>0.

Tim gia trj 16n nhat cua biéu thac : M =141 |
Xy
Bai 3: (5,0 diém).Giai cac phuong trinh.
a) 2 L + 2 ! + 2 1 + 2 1 :1
X" +4x+3 X +8x+15 x +12x+35 X +16x+63 O

B) Vx+6—4vx+2 +Vx+11-6Jx+2 =1
Bai 4: (6,0 diém).
Cho AABC ndi tiép duong tron tdm O. Tia phan giac trong goc A cat (O) tai D. Mot
duong tron (L) thay doi nhung ludn di qua A, D cat AB, AC tai diém thi hai lan luot
tai M, N.

a) CMR: BM =CN

b) Tim quy tich trung diém K caa MN

¢) Tim vi tri cia (L) sao cho MN ngan nhit.
Bai 5: (2,0 diém).Cho ti giac ABCD, goi I 1a giao diém cua hai duong chéo. Ki hiéu
Sl = SAAIB; Sz = SACID ;S = SAB(:D

a. Chang Minh: s, +.s, </S

b. Khi tir gidc ABCD la hinh thang thi hé thirc trén xay ra nhu thé nao?
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Nguwoi swu tam, tong hgp: Ho Khac Vi

? PE SO 193
Bai 1: (5,0 diém).
Cho phuong trinh : 2+x 2-x =2
Zoords 22—

a) Tim diéu kién cua x dé phuong trlnh cO nghia .
b) Giai phuong trinh .
Bai 2: (3,0 diém).  a) Giai hé phuong trinh:

xX+y*=1
{X5+y5=xz+y2
b) Tim nghiém nguyén cta phuong trinh
? y? =-2(x°-x%y-32)
Bai 3: (5,0 diem).

a) Cho x, y >0 va x+y <1. Tim gia tri nho nhét cua biéu thirc: A=— > 4

+_
X +y® Xy

b) Cho cac sé duong a,b,c thay d6i va thoa man : a+b+c=4.
CMR: Ja+b++b+c+c+a>4.

Bai 4: (6,0 diém).

Cho tam gidc ABC noi tiép duong tron (0); H 1a tryc tm tam giac; M 1a mot
diém trén cung BC khong chira diém A.

a) Tim vi tri cia M dé tr giac BHCM 14 hinh binh hanh.

b) Goi E, F lan luot 1a 2 diém d6i xang cua M qua AB va AC. Chting minh rang
E,H,F thang hang.
Bai 5: (2,0 diém).Cho tam gidc ABC cac dudng cao: AA;, BB,, CC, dong qui tai H.

Chung minh rang: HA HB ,HC .6 . Déur= xay ra khi nao?
HA HB, HC
DE SO 194
Bai 1: (4,0 diém).Cho biéu thirc: A = 1_N5: 1 2:/a
a+l)'\1+Ja aJa++a+a+1

a.RUt gon biéu thuc A.
b.Tinh gia tri biéu thuc A khi a=2011-242010.

2,2 _
Bai 2: (4,0 diém).a) Giai hé phuong trinh: { ¥ Y+ 7
x°+y® =x+3y

b) Giai phuong trinh: \[x - 4 ++/6 - x =x*- 10x + 27
Bai 3: (4,0 diém).
a) Cho x, v, z 1a cac s6 duong thoa man xyz =1.
Tim GTNN cua biéu thgc:E= . 1~ 1 |
xX*(y+2) y(z+x) z°(x+Yy)
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Nguwoi swu tam, tong hgp: Ho Khac Vi

b) Giai phuong trinh nghiém nguyén:

Bai 4: (6,0 diém).

Cho hinh vuéng ABCD. Biém M thuoc canh AB ( M khac A va B ). Tia CM cit
tia DA tai N. V& tia Cx vubng goc vi CM va cét tia AB tai E. Goi H 1a trung diém cua
doan NE.

1/ Chiing minh tir gidac BCEH noi tiép dugc trong duong tron.

2/ Tim vi tri cua diém M dé dién tich ta giac NACE gap ba dién tich hinh
vubng ABCD.

3/ Chitng minh rang khi M di chuyén trén canh AB thi ti s6 ban kinh cacdudng
tron noi tiép tam giac NAC va tam giac HBC khong doi.

Bai 5: (2,0 diém).

Cho duong tron (O) noi tiép tam giac ABC , cac tiép diém tai D, E, F . Chiing
minh rang tich cac khoang cach ha tir mot diém M bat ky trén duong tron xudng cac
canh cua tam giac ABC bang tich cac khoang cach tir M dén cac canh ctia tam giac
DEF.

Y, ¥z K,
Z Xy

PE SO 195

.. y T Jx J_+3 Ix+2  Jxa+2
Bai 1: (2,0 di .Cho hiéu thuc:P = |1-
Bai1: 2,0 diem).Cho bicu thic [ \/_+1j (\/_ 2 3-+x x—5&+6]

a) Rat gon P; 7
b) Timgidtrictaadé P <0

Bai 2: (2,0 diém). a) Giai hé phwong trinh {\/X+y+\/x_y 4
x* +y® =128

b) Giai phuong trinh: «/2x+1-/3x = x—1.
Bai 3: (2,0 diém). a) Cho a, b, ¢>0 chang minh rang: E+ b L& >""—+b+M 1
c a b+c a+b
b) Cho a,b, cduongvaa+b=c=1. Chung minh
Ja+b+Jb+c+Jcra<+b
Bai 4: (2,0 diém).
Cho tam giac ABC c6 3 gdc nhon noi tiép duong tron tam O. Goi I 1a diém trén

cung nho AB
(1 khéng tring véi A va B). Goi M, N, P theo thir tu 1a hinh chiéu cua I trén cac duong
thang BC, CA va AB.

1. Chting minh rang M, N, P thang hang.

2. Xac dinh vj tri cia I dé doan MN c6 do dai Ién nht.

3. Goi E, F, G theo thu ty 1a tiép diém cua duong tron noi tiép tam giac ABC Vi
canh BC, CA va AB. Ké EQ vudng goc véi GF. Chang minh rang QE Ia phan giac cua
goc BQC.
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Nguoi swu tam, tong hop: Ho Khac Vii ,

Bai 5: (2,0 diém). Trong duong tron O cho 2 day cung AB va CD cat nhau tai M goi
AK AM 2

N 1a trung diém cia BD , dudng thang MN cit AC tai K .Chiing minh : KC oM’

PE SO 196

Bai 1: (2,0 diém).Cho biéu thic:P = ( Jx-1 1 8V/x J (1 3\/;—2J

3x—1 3vx+1 9x—1) " 3/x+1
a. Rat gon P
b.  Timcacgiatrictax déP = g
Bai 2: (2,0 diém).a) Cho X, y, z> 0 thoa man: 1.2 +1=\/§
X Yy z
2 2 2 2
Tim gia tri nho nhét cua bidu thic: P = V2 4y’ ‘/2y 2 +‘/22 X
Xy yz ZX

b) Tim nghiém nguyén duong ctuia phuong trinh:
X’y + xy*- 3x-3y = 17
Bai 3: (2,0 diém).
a) Giai phuong trinh: (x+1)(x+2)(x+4)(x+8) = 28x*
ax+by=c

b) Cho hé phuong trinh: {bx+cy=a (@, b, c la tham so)
cx+ay=>b

Chtring minh rang diéu kién can va du dé hé phuong trinh trén c6 nghiém la: a® + b°
+ ¢ = 3abc
Bai 4: (2,0 diém). Cho tam giac nhon ABC ndi tiép duong tron (O ) tam O. M 14 diém
chinh giira cung BC khéng chtra diém A. Goi M 1a diém ddi xiing véi M qua O. Cac
duong phan giac trong géc B va goc C cua tam gidc ABC cit duong thang AM' lan
luottai Eva F.

1/ Chirng minh tir giac BCEF ndi tiép duoc trong duong tron.

2/ Biét duong tron noi tiép tam giac ABC c6 tam | ban kinh .

Chtrng minh: IB.IC = 2r.IM.
Bai 5: (2,0 diém). Cho hinh binh hanh ABCD , tir B ké duong thang cat canh CD tai M
- tir D ké duong thang cat canh BC tai N sao cho BM = DN . Goi giao diém cua DN va
BM la 1. Chang minh : Tia IA la tia phan giac cta goc BID .

PE SO 197

Bai 1: (2,0 diém). Cho biéu thuc:P = (1+ Ja ][ ! 2\/a ]

a+l) Ja-1 aJa+Ja-a-1
a) RatgonP
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: I-]ﬁ Khic Vi
b) TimgidtrictaadéP<1
¢) Timgiatri cia P néu a=19-83
Bai 2: (2,0 diém). a) Giai phuong trinh: 2006x* + x*./x? + 2006 + x? = 2005.2006
y? :(x+8)(x2 +2)

b) Giai h¢ phuong trinh:
- (16x -8y +16= 5X* +4xy — y°

Bai 3: (2,0 diém). Tima, b, ¢ biéta, b c 1a cac sé duong va

[a—lz +1j(bi2+2](ci2+8j = %
Bai 4: (2,0 diém).

a) Choa, b, ¢ € [0 1]. Chtng minh rang :

a b c
b+c+1Jr a+c+1Jr a+b+l+(1_a)(1_b)(1_c) <1

b) Cho 356 X, y, z thoa man X + y + z + Xy + yz + zx = 6. Chttng minh rang : x°
+y*+27°>3
Bai 5: (2,0 diém).

Cho tam gidc ABC c6 duong cao AH . Goi LK 1a cac diém nam ngoai tam giac ABC
sao cho cac tam gidc ABI va ACK vubng tai Iva K hon nira 7B = Rac ,M la trung
diém caa BC. Chang minh rang :

a) Ml = MK
b) Bén diém I,H,M,K thudc cing duong tron

PE SO 198
Bai 1: (2,0 diém). Cho biéu thac:P = ( Vx+1 ‘/_+\/__1J:[1 Jx+1 @m&j

V2x+1 V2x-1 T x4l -1
a) RutgonP
b) Tinh giatri CuathIX_2<3+2\/_)

Bai 2: (2,0 diém).
a) Giai hé phuong trinh sau:

1 1
L S )
Jx y
RS

1o,
X

b) Giai phuong trinh: x = 2005-2006 (2005-2006 X°)*
Bai 3: (2,0 diém).
N s At oo . 2 . _ X?
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"TUYEN T@P 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong ho;) Ho Khac Vi
b) Cho a°+b®+ ¢® = 3abc véiab,c khadcOva a+b+c =0

Tinh P =(2008+ E)(2008 + E) (2008 + 5)

Bai 4: (2,0 d@iém). Cho ba diém cé dinh A,B,C thang hang theo thir ty d6.vE duodng
tron tdm O qua B va C.Qua A V& tiép tuyén AE,AF véi duong tron (O); Goi | 1a trung
diém BC ,N 1a trung diém EF .

a.Chuang minh rang cac diém E, F ludn nam trén mot duong tron ¢ dinh khi duong
tron (O) thay doi.

b.budng thang FI cat duong tron (O) tai K .Chang minh riang :EK song song véi AB .
¢.Chang minh rang tam duong tron ngoai tiép tam giac ONI chay trén mot duong
thang c¢6 dinh khi duong tron(O) thay doi.

Bai 5: (2,0 diém). Goi O 1a tam duong tron ngoai tiép tam giac ABC, cac tiép diém cua
(0) va céc canh BC, CA, AB lan luot 1a D, E, F. K& BB; | A0, AA1 | BO

Chtng minh rang 4 diém D, E, A, B thang hang.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 199
Bai 1: (4,0 diém). Cho biéu thirc:P = 2/x T N PS
XA/X +/X —x—=1 /x—-1 X+1

a) RutgonP
b) Timx dé P<0
Bai 2: (4,0 diém).
a) Giai hé phuong trinh : {X +y=1
X +y’ =11
b) Giai phuong trinh: ¥x+3-¥6-x =1
Bai 3: (4,0 diém). a) Cho a,b,c >0 va a+b+c = 1. Chtrng minh b+c > 16abc.
b) Cho x° +y® + 3(x? +y?) +4(x +y) + 4 =0 va xy > 0 . Tim gid tri 16n nhit cua

biéu thac : M —1+l

Xy

Bai 4: (6,0 diém). 1. Cho hinh vudng ABCD canh 14 a. Trén duong chéo AC lay diém
E va F sao cho
£ EBF = 45°. Buong thiang BE, BF cit AD va CD lan luot tai M va N. MF va NE cit
nhau tai H, BH cat MN tai I.

a.Chung minh AB = BI.

b.Tim vj tri cia M va N sao cho dién tich tam giac MDN 16n nhat.

2. Cho tir giac ABCD. Lay diém M tly y trén canh AB xéac dinh diém N trén
canh DC sao cho MN chia tir gidc ABCD thanh hai phan c6 dién tich bang nhau

Bai 5: (2,0 diém). Tim nghiém nguyén duong ctia phuong trinh: = 1.1 :%
Xy

PE SO 200
Bai 1: (4,0 diém). Cho bidu thic:P = (2a+1_ Va J(H@ _@J

a® a++a+1)| 1++a

a) RutgonP
b) Xét du cua biéu thirc P.V1-a
Bai 2: (5,0 diém).

a) Giai phuong trinh: I —2x+1+ VX —ax+4 = \/1+ 20052 +

2005 N 2005
2006° 2006

b) Tim nghiém nguyén cia hé phuong trinh {i:j’;i Z::’ 4
Bai 3: (4,0 diém).
a) Cho x, Y, z 1a cac sb thuc duong thoa man
X>y>z valdz-3x*=7"=16 - 4y°
Tim gia tri 1on nhét caa biéu thac : zy + yz + zx
b) Cho tam giac ABC c0 cac canh a,b,cvachuvi 2p=a+b+c
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Changminhring: — > + -1+ 1 - ol4lyly
p-a p-b p-cC a b c
Bai 4. (5,0 diém)

Cho tam giac ABC cd 3 gdc nhon noi tiép duong tron tam O. Goi I 1a diém trén
cung nho AB (I khdng tring véi A va B). Goi M, N, P theo thi ty 1 hinh chiéu cua |
trén cac dudng thang BC, CA va AB.

a) Chang minh rang M, N, P thang hang.
b) Xac dinh vi tri ctia T dé doan MN c6 do dai Ion nhét.
¢) GoiE, F, G theo thu ty 14 tiép diém ctaa duong tron noi tiép tam giac ABC Vi
canh BC, CA va AB. K¢ EQ vudng g6c véi GF. Chieng minh riang QE la phan giac cua
goc BQC.
Bai 5: (2,0 dlem)
O mién trong hinh vuéng ABCD ldy diém M sao cho £MBA = /MAB =15°
Chting minh rang : Tam gidc MCD déu
PE SO 201

Bai 1: (4,0 diém).

ChobmuthuCP 3x++/x —3) &+1+f—2[ 1 _lj
x+i/x-2  Jx+2  Jx 1-Vx

a/ Rut gon P 7
b/ Tim céc gia tri x nguyén dé P nguyén ;
¢/ Tim cacgidtricniaxdé p=x

Bai 2: (5,0 diém). a) Giai hé phwong trinh: {(a +h)* =6a’b® -215
ab(a® +b?*)=-78

b) Giai phuong trinh: ;+,/x—% =X+ /2x—§

Bai 3: (4,0 diém).

a. Cho ba sb thuc duong x, y, z thoa man: x+y+z :g

Chung minh rang 1,11 Q+=)
Xy z Xy

b.  Goia,b,cladodai ba canh cua mot tam giac biét:(a+b)b +c)c+a)=8abc

Chuang minh rang tam giac da cho 1a tam giac déu
Bai 4: (2,0 diém). a) Tim nghiém nguyén cua phuong trinh sau:  7x° + 13y” = 1820.

b) Cho x,y,z>0,x +y+z=1. Tim gia tri Ion nhat cua biéu thic C = (
Xyz)(x+y)(y+z)(z+x)
Bai 5: (5,0 diém). Cho doan thang AB c6 trung diém 12 O. Trén nua mat phang bo AB
dung ntra duong tron (0) duong kinh AB. Goi C 1a mot diém nam trén nira dudng tron
(O). Tur C ké CH vubng goc véi AB (HeAB). Goi M, N lan luot 12 hinh chiéu caa H
lén AC va CB.

a) Chung minh rang: OC vuéng goc véi MN;
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
b) Qua A ké dudng thang d vubng goc véi AB. Tiép tuyén véi (O) tai diém C cit
duong thang d ¢ K. Chitng minh rang: BK; CH; MN dong quy.
PE SO 202

Bai 1: (4,0 diém). Cho biéu thirc: P = (\/?—\/_j (‘/— 1.1 ‘/_]
X

Jx o x+A/x
a) Rat gon P
, S - £ 2
b) Tinh gia tri caa P biet x =
) Jid 2++/3
¢) Tim gia tri cua x théa man : Py/x =6/x —3—/x—4

2 . 2 2 2 2:

Bai 2: (5,0 diém). a) Giai hé: (¢ + -+ y? W' +y” =185
(2 —xy + y2 \/x® + y? =65
x2+2x+1+x2+2x+2_z
X2 +2Xx+2 X2+2x+3 6

b) Giai phuong trinh: ‘
Bai 3: (4,0 diéem). a) Choa, b, ¢, d >0 . Chirng minh rang :
1< L b L ¢ L, 4 o
a+b+c b+c+d c+d+a d+a+b

b) Tim gia tri nho nhét cua bidu thirc: P=— 22 4 % 16
b+c—-a a+c-b a+b-c

.Vé6ia, b, c

la @6 dai 3 canh cua tam giac
Bai 4: (5,0 diém). Cho AABC c¢d 3 goc nhon. & bén ngoai tam gi4c vé hai nia duong
tron c6 dudng kinh 13 AB va AC. Mot duong thang d quay quanh A cat hai nira dudng
tron 1an lugt tai M va N (khac A)

a) Chtng minh duong trung truc cia MN di qua mot diém cé dinh

b) Gia str AABC cén tai A. Xac dinh vi tri ciia duong thang d dé dién tich ta giac
BCNM Ién nhat
Bai 5: (2,0 diém). Cho tam giac ABC can ¢ A, duong cao AH bang 10cm, dudng cao
BK bing 12cm. Tinh d6 dai cac canh cua tam giac ABC.

PE SO 203
i 6 At 4x -1 2
Bai 1: (4 diem) Cho biéu thuc :P= __c
(4 diem) éu thu £2+\/_4XJ(_2& \/;J
a) Tim gié tri caa x dé P xac dinh

b) Rutgon P
c) Tim x sao cho P>1
Bai 2: (5 diém)
2X° + Xy —y* -5x+y+2=0

Giai hé phuong trinh:
7P 8 { X +y +Xx+y-4=0
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

b) Giai phuong trinh: x. _X(x+3_xj:2

X+1 X+1

Bai 3: (3 diém)

Tim céc s6 nguyén X, y thoa mén dang thic

%2 + Xy + yz = x2y2
Bai 4: (2 diém)

Cho 450 x,Y, z,t. Thoa man (x+y)(z+t)+xy+88 0

Tim gia tri nho nhét cua biéu thae: A = x* + 9y + 62° + 24t°
Bai 5: (6 diém) Cho duodng tron (O; R) va mot diém A ¢ ngoai dudng tron. Tir mot
diém M di dong trén duong thang d L OA tai A, V& céc tiép tuyén MB, MC véi dudng
tron (B, C 1a céc tiép diém). Day BC cit OM va OA lan luot tai H va K.

a) Chirng minh rang OA.OK khéng dbi, tir d6 suy ra BC ludn di qua mot diém
c6 dinh.

b) Chitng minh rang H di dong trén mot duong tron o dinh.

c) Cho biét OA = 2R, hay xé4c dinh vi tri caa diém M dé dién tich tt giac MBOC
nhé nhét. Tim gia tri nho nhat do.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 204

\ - LA .2 , 6x+4 \/3x 1+ 3x/3x
Bai 1: (4 diem) Cho biéu thuc: A= - —3x
(4 dié ) o bt © [3«/3x3—8 3X + 2+/3% +4][ 1++/3x J

a) Rut gon biéu thirc A.
b) Tim céc gia tri nguyén cua x dé biéu thitc A nhan gia tri nguyén.
Bai 2: (5 diém)
X +y +2° =162 (1)
a) Giai hé phuong trinh: },2 y2 472 =8 )
X+y+z= 242 3

b) Giai phuong trinh  ¥/x? +26 +3vx +/x+3 =8 (1)

Bai 3: (4 diém)

a) Tim moi cap s6 nguyén duong (x; y) sao cho la s6 nguyén duong.

b) Chox, Y, z 1a cac s6 duong thoa man xyz > X +y + z + 2 tim gié tri [on nhét
cuax+y+z

Bai 4: (2 diém)Cho cac sé duong a,b,c thoa mén diéu kién abc = 1. Chang minh rang:

ab bc ca <1

P +brab B+ +be O +ad +ea
Bai 5: (5 diém)
Cho duong tron (O; R) va duong thang d khong di qua O cét dudng tron (O) tai
hai dlem A va B. Tu mot diém M tuy ¥ trén dudng thang d va 0 ngoai duong tron (O)
v& hai tiép tuyén MN va MP voi duong tron (O) (M, N la hai tiép diém).

a) Chirng minh rang MN? = MP?> = MAMB

b) Dung vi tri dlem M trén duong thang d sao cho tr giac MNOP la hinh vudng.

¢) Ching minh rang tim ctia dudng tron ndi tiép va tdm cua duong tron ngoai
tiép tam gidc MNP lan lugt chay trén hai duong co dinh khi M di dong trén duong
thang d.

PE SO 205
BAi 1: (4 didm)Cho bidu thic: A = [ XL D +Vx ) Dy edx Jxel
Syl 1y Yy -1y +1
a. RGt gon biéu thirc.
b. Cho— =6 Tim Max A.

f J_

Bai 2: (5 diém)a) Giai hé phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

X+y=+4z-1

y+z=+4x-1

X+2=,4y-1

b) Cho ba s6 thuc X, y, z théa man x+y +z=2006 va = L

1
Xy
Chting minh rang it nhat mot trong ba sé x, y, z bang 2006.

+ 1 _ 1 + 1 :
) 2x+1 x-1 x+2 2x-2
Bai 3: (2 diem)Cho x,y,z>0thoaman: x+y+z=2
2 2 2
y z

X
Tim GTNN cua P = + +
Y+Z Z+X X+Y

Bai 4: (4 diém) a) Giai phuong trinh nghiém nguyén
x2y%-x? -8y* = 2xy (1)
b) Trong mat phang Oxy, cho dudng thiang (d) c6 phwong trinh
(m-4)x+(m-3)y=1
(m la tham s6). Tim m dé khoang cach tir goc toa do dén duong thang (d) Ia Ion nhat.
Bai 5: (5 diém)
Cho dudng tron (O;R) dudng kinh AB c¢b dinh. H 13 diém thudc doan OB sao

cho
HB = 2HO. K¢ day CD vudng géc vai AB tai H. Goi E 13 diém di dong trén cung nho
CB sao cho E khong trung véi C va B. N&i A véi E cat CD tai I.

a/ Chting minh rang AD? = AI.LAE

b/ Tinh Al.LAE — HA.HB theo R

¢/ Xac dinh vi tri diém E dé khoang cach tir H ¢én tam dudng tron ngoai tiép A
DIE ngan nhat.

1 1
z 2006

Ap dung giai phuong trinh sau:

PE SO 206
Bai 1: (4 diém) Cho bidu thic A = | X2 Vx L .ax- L Véi x00,x 21
(4 diem). M [xx1x+J_+11J_ 2 o1 X0, %7

a) Rt gon bicu thic A.
b) Chieng minh rang: 0 <A< 2.
y? —9x® +27x—-27=0
Bai 2: (5 diém)a) Giai hé phuong trinh: {z® —9y? +27y—27=0
x® -9z +27z2-27=0
b) Giai phuong trinh: x®—3x*+9x—-9=0
Bai 3: (2 diém)Gia st X, y 1a cac s6 duong thoa man dang thuc: x+y =10
Tim gia tri ca x va y dé biéu thuc: P = (x* +1)(y* +1) dat gia tri nhé nhat. Tim gia tri
nho nhat ay.
Bai 4: (4 diém) a) Tim nghiém nguyén cua phuong trinh: ~ x° + y* + 6xy = 21.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
b) Cho ba sé thuc a, b, ¢ théa mdn a + b + ¢ = 3. Ching minh rang:
a*+b*+c*2a*+b*+c?

Bai 5: (6 diém)
1. Cho dudng tron tam O, dudng kinh BC = 2R. Tir diém P trén tia tiép tuyén cua duong
tron tai B, V& tiép tuyén tha hai PA (A 12 tiép diém) voi duong tron. Goi H 14 hinh chiéu
cua A 1én BC, E 14 giao diém ctia PC va AH.

a) Chirng minh E 1a trung diém caa AH.

b) Tinh AH theo R va khoang cach d = PO.
2. Cho hinh thang vuéng ABCD ( #A = ~D =90° va DC =2 AB. Goi H la hinh
chiéu caa D trén duong chéo AC va M la trung diém cia doan HC. Ching minh rang
BM LMD

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
202



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vii
PE SO 207
Bai 1: (4 diém) Cho biéu thuc: A = [ X—y +\/F_ﬁj. (Vx =y ) +Jxy

Vx =y y—x VX + 4y
a) Rut gon A
b) CM:A>0
Bai 2: (5 diem) a) Tim X, y, z thoa mén hé sau:

x*-3x-2=2-y
y?—3y-2=4-2z.
2 —32-2=6-3x
7 b) Giai phuong trinh sau: 3(x + 5)(x + 6)(x + 7) = 8X
Bai 3: (2 diem) Cho céc so duong a;b;c thbamédna+b+c < 3.
1 2009

Chutng minh rang: ——+ >670
a’+b*+c®> ab+bc+ca

Bai 4: (3 diéem)
a) Gia sur a, b, ¢ la nhitng sé thyuc théa méan a, b, ¢ # o va

a+b+c:1+£+1:0_
a b c
6 6 6
Chuting minh rang: w:abc
+b”+c”
b) Tim gia tri nho nhat cua biéu thuc:

2 2 2

X y Z . , _ .
A= + + Vol x> 0; >O,z>0va«/x +,/ 7 +zx =1
X+y Y+2Z zZ+X y y y

Bai 5: (6 diém) Cho tam giac ABC néi tiép duong tron (O;R ) . Biém M thudc cung
nhd BC. goi I,K,H theo thu ty 13 hinh chiéu vudng goc cua M trén AB; AC; BC. Goi P,
Q lan luot 1a trung diém cua AB; HK.

a) Chang minh MQ L PQ.

b) Chang minh : AB AC_EC
Ml MK " MH

c¢) Cho tam giac ABC déu. Xac dinh vi tri cua diém M trén cung BC dé MA + MB
+ MC dat gié tri Ion nhat

PE SO 208
2 2 2 p—
Bai 1: (4diém)  Cho biéu thic: M = (\/a+1— ! J at3jatl-2a , 4
Ja+1 a
a. Tim diéu kién dé cho bi€u thiic M c6 nghia.
b. Chitng minh ring biéu thitc M khong phu thudc vao a.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
3x+5 x*-5x+5 1

2
Bai 2: (5 diém a) Giai phuong trinh : ~ = _ __1
(3 diem) ) Giaip &t X2 —4x+5 x> —-6x+5 4

1 x
X +—+—=3

b) Gial hé phll'O’Ilg trinh : y y

x+1+5:3
y 'y

Bai 3: (4 diém)

Ba s x;y;z thoa man hé thuc : %+ 5 +§ = 6. Xét biéu thuc :P= x+y*+z°.

a.Chang minh rang: P>x+2y+3z-3?

b.Tim gid tri nho nhat caa P?.
Bai 4: (5 diém) Cho nira dudng tron (0), dudng kinh AB va tia tiép tuyén Bx cua nia
duong. Trén tia Bx lay 2 diém C, D (C: nam gitra B va D). Cac tia AC va AD lan luot
cit dudng tron tai E va F; hai day AE va BF cat nhau tai M. Hai tia AF va BE cét nhau
tai N. Chttng minh rang:

a) MN // Bx.

b) Tt giac CDFE noi tiép duoc.
Bai 5: (2 diém)

Cho tam giac 6 s6 do cac canh lan luot |4 6; 8 va 10. Tinh khoang céach tir tam

duong tron ngoai tiép dén tm duong tron ni tiép cua tam gidc.

PE SO 209
Bai 1: (4 diém)  Cho biéu thuc M= Xy x-dy ( L”XVJ
—\/x_ 1+\/_ 1-xy

a) Tim diéu kién xac dinh caa M va rat gon biéu thac M.
b) Timgiatricia M voi x=3+22.
X+Yy +1+ X+2y
Bai 2: (5 diém) a) Giai hé phuong trinh: | X+2y  X+y+1
3X+y=4
b) Tim (x:y) thoa man 2(x/y—4+yVx=4)=xy
Bai 3: (2 diém) Cho a, b,c 1a céc s6 thuc duong. Chitng minh rang:
(1+ E)4 +(@1+ 1)4 +(@1+ l)4 >3(1+ 3 )
) a b c 2+abc
Bai 4: (4 diém) a) Cho cac so khong am x,y,z theaman: x+y +z < 3
Tim gia tri 16n nhat caa A=1+x° +J1+ y? + 1+ 22 +3(x +4y +/2).
b) Giai phuong trinh nghiém nguyén
X2y?-x* -8y” = 2xy (1)

=2

Bai 5: (5 diém)

Cho duong tron (O; R) va dudng thang (d) khong di qua tam O cét duong tron
(O; R) tai hai diém phan biét A, B. Biém M chuyén dong trén (d) va nam ngoai duong
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
204



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
tron (O; R), qua M ké hai tiép tuyén MN va MP téi duong tron (O; R) (N, P 1a hai ticp
diem).

a) Chung minh rang tir giac MNOP nai tiép dugc trong mot dudng tron, Xac
dinh tam duong tron do.

b) Chting minh MA.MB = MNZ.

¢) Xac dinh vi tri diém M sao cho tam giac MNP déu.

d) Xac dinh quy tich tam dudng tron ngoai tiép tam giac MNP,
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi~
7 DE SO 210

Céau 1 (3,0 diem)

Tim tat ca cAc s6 nguyén dwong n dé hai s6 n+26 va n—11 deéu la Iap phuong
cua hai s6 nguyén duong nao do.
Cau 2 (4,0 diém)

Gia sir a la mot nghiém cua phuong trinh: J2x2 +x-1=0. Khong giai phuong
trinh, hay tinh gia tri cua biéu thuc

Ao 2a—-3

\/2(2a4—2a+3)+2a2

Cau 3 (4,0 diém)
a) Giai phuong trinh

J8X+1=x%+3x-1

b) Giai h¢ phuong trinh

2x* -y =1
Xy +X* =2
Cau 4 (7,0 diém)

~ Cho duong tron (O; R) va diém M nam ngoai dudng tron. Qua diém M v& hai tiép
tuyén MA, MB t6i duong tron (A va B la cac tiep diem). Goi D la diém di dong trén cung
I6n AB (D khéng tring véi A, B va diém chinh giita ciia cung) va C 1a giao diém thi hai
cua duong thang MD véi duong tron (O; R).

a) Gia sa H 1a giao diém cua cac duong thang OM véi AB. Chitng minh rang
MH.MO = MC.MD, tir d6 suy ra dudng tron ngoai tiép tam giac HCD ludn di qua mot
diém cd dinh.

b) Chitng minh rang néu day AD song song véi dudng thang MB thi duong thing
AC di qua trong tdm G cua tam giac MAB.

~ ¢) Ké duong kinh BK cuia duong tron (O; R), goi I 1a giao diém cia cac dudng
thang MK va AB. Tinh ban kinh duong tron ngoai ticp tam giac MBI theo R, khi biét OM
=2R.

Cau 5 (2,0 diém)
Cho cac s6 thuc duong a, b, ¢ thoa man: abc+a+b =3ab. Chiang minh rang

R
a+b+1 bc+c+1 ca+c+1

DE 211

Cau 1. (1,5 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Don gian biéu thiic: A =3/9J3-114/2

Cau 2. (3 diém)
Chidng minh rang:
,1s/32 \/E \/T \/? \/?
ZZ 5|2 5| = 45/ = 5/ =
5 5 25 25 25
Cau 3. (3 diém)
Giai hé phuong trinh:
poy —4 =8~y
Xy =2+ Xx?
Cau 4. (2,5 diém)
Cho x va y la cac so thuc thoa man:
(x2 + y2)3 +4x7 +y* +6x+1=0
Tim gia tri I6n nhat ctia biéu thic S = x>+ y?
Cau 5. (2 diém)

Cho cac s6 thuc a, b, ¢ thdéa man:
1 N 1 N 1
1+a? 1+b® 1+c?
Ching minh ring (ab + bc + ca )* + 6a’b*c? < 3
Cau 6. ( 8 diém)

=2

Cho hinh vuoéng ABCD canh 12 a. Trén cdc canh AD va CD lan luot 14y céc diém
M va N sao cho
MBN = 45°, BM va BN cit AC theo thit tu tai E va F.

a) Chung to 4 diém M, E, F, N cling nam trén mot dudng tron.
b) MF va NE cit nhau tai H, BH cat MN tai I. Tinh BI theo a.
¢) Tim vi tri cia M va N sao cho dién tich tam gidc MDN I6n nhat.

PE 212
Cau 1 (3,5 diém): Chobiéuthﬁ?c:A:(\/_ ?F][J_a . JT? 313
b+ a al

a) Rut gon A.
b) Tinh gid tri cha A biét: a=6-25 va b=5

Cau 2 (3,5 diém):
Cho duong thang (d) c6 phuong trinh : 2(1—m)x+(2—m)y+2=0 (m 12 tham s0)

a) Tim m dé dudng thang (d) di qua diém A(2;1).

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
207



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
b) Chiing minh ring cic dudng thang (d) ludn di qua 1 diém c6 dinh véi moi gid tri
clia m.
c¢) Tim m dé duong thang (d) cach goc toa do mot khoang 16n nhat.

Cau 3 (2,0 diém):  Tim nghiém nguyén duong cuia phuong trinh:
S5x+7y=112

Cau4 (3,0 diém): Choa>0;b>0vaa+b=1.

Ching minh rang: 1.t
a+l b+1 3
3

Cau 5 (2,5 diém): Cho hinh thang ABCD (AB//CD) ¢6 dién tich 1a S, CD = EAB' Goi

E, F theo thi tu 13 trung diém ctia AB, CD. Goi M 1a giao diém cua AF va DE, N la
giao diém cua BF va CE. Tinh dién tich t& gidc EMFN theo S.

Cau 6 (4,5 diém): Cho nira dudong tron (O) dudng kinh BC = 2R va A 1a mot diém trén
nira dudng tron d6. V& AH vuong goc véi BC. Goi I va K 14n luot 1a céc diém doi xing
cia H qua AB va AC.
a) Chiing minh ba diém: I, A, K thang hang.
b) Chiing minh IK 12 tiép tuyén ctia nlra duong tron (O).
¢) Xac dinh vi tri cha diém H trén BC dé dién tich tit gidac BIKC dat gid tri 16n
nhat. Tim gié tri 16n nhat dé.

Cau 7 (1,0 diém): Cho hai da thitc P(x) =1+ X+ x° +x% + x* +x* vd Q(x) =x* —x
Tim da thtic du cua phép chia P(x) cho Q(x).

DE 213
Caul: Hﬁy phan tich cac da thuc sau thanh nhan tir:
a:x*z? + x*z2%y? - x%z2° —x%y?z®
b: x> —7x+6

c: x(x7 + x+l)+1— NG

Cau2: Cho biéu thic :

2+x  4x*  2-x) x*-3x
A= 2 4 P RN
2—-X X°—4 24+X) 2x°—X
a: Rit gon biéu thiic A
b: Tinh gid tri cha A khi: |[x—6/==
Cau3:
a: Chiing minh rang néy x, y, z 1a do dai ba canh clia mot tam gidc thi ta luon c6:

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
208



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
2x2y% +2y%z% +2x%2° —(x4 +y*+ z4)> 0

b:Tim gi4 tri I6n nhat va nho nhat ctia biéu thic :
4
X" +1

(x2 +1)2
Cau4: Cho hinh thang ABCD c6 day 16n AB. Qua C ké CI song song v6i AD Q qua D
ké DK song song vGi CB (K, Je AB). CI cat DB & M,DK cit AC 6 N.
a: Chung minh :MN//DC
b:  Goi Sla dién tich cua tam gidc ADB . Ching minh :
4S<DN.AB+ AN.DB +BN.AD.

B=

Cau 5: Cho tam gidc ABC (AB>AC) c6 goc A=« .Trén canh Ab lay di€ém D sao cho
BD=AC .L4y diém E Ia trung diém ctia BC .Tinh géc FEB

Cau6: Ching minh rang so :(p4 —l)
Trong d6 p la s6 nguyén t6 16n hon 5, luon chia hét cho 240
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hop: H6 Khie Vi

PE 214
Bai 1: ( 2.0 diém)

Cho x va y 12 céc sé hitu ti thoa man ding thicc: (X +y) = xy(3x+3y +2)

Chuang minh rang: /1—Xy 1a mot s6 hitu ti.
Bai 2: (2,0 diém)

Cho 100 sé tu nhién ay, a,... ajg thoa man: — \/_ % =19
alOO

Chung minh rang: Trong 100 sé ty nhién d6, t6n tai 2 s6 bang nhau.

Bai 3: (2.0 diém)

Cho tam gidc ABC ¢ cac goc déu nhon. Ké cac duong cao AD, BE cua tam giac
ABC. Trén doan AD lay diém P sao cho ~BPC =90°; trén doan BE lay diém Q sao cho
ZAQC =90°.

Chtrng minh rang: Tam giac CPQ la tam giac can.
Bai 4: (1,5 diém)

Cho n 1a s6 ty nhién va d 14 u6c nguyén duong cua 2n°. Chang minh rang: n + d
khong 1a sb chinh phuong.
Bai 5: (2,5 diém)

Cho a, b, ¢ 1a cac sb thue duong thay ddi thoa man: a+b + ¢ = 1. Tim gia tri
ab+bc+ca

a’b+b%c+c%a

nho nhat cua biéu thuc : P =14(a® + b® +¢%) +

7 PE 215
Cau 1: (2,0 diem)
Thuyc hién tinh:

43+ 242 V2 -1+ 3/(x +12)V/x - 6x -8
X;‘_&l—Wiu.‘Va—zﬁ
Cau 2: (4,0 diém)

a) Chang minh: 21%° +39%:45
b) Tim a, b thuoc N sao cho:
1,12

a' 26 7
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Cau 3: (6,0 diem)

a) Giai phuong trinh: \/x—2+1/y—1+\/;=%(x+ y+2)

b) Tim k dé phuong trinh: x*- (2 + k)x + 3k =0 ¢6 2 nghiém phan biét x,. X,
sao cho Xx;. X, 1a @6 dai hai canh goc vuéng cua mét tam giac vudng cé canh
huyén bang 10.
c) Cho biéu thirc: A=x\/3+y + yv/3+ X, Véi x>0,y >0;x+y=2012.
Tim gié tri nho nhat caa A.
Cau 4: (5,0 diém)
Cho tam giac nhon ABC (AB<AC) néi tiép (O;R). Cac duong cao AD, BE, CF
cia tam gidc ABC cat nhau tai .
a) Chimg minh I 12 tm dudng tron noi tiép tam gidc DEF.
b) Gia st gdc BAC=60°. Tinh dién tich tu: gidc AEOF theo R.
Cau 5: (3,0 diem)
Cho duong tron (O) noi tiép tam giac déu ABC. Mot tiép tuyén cia duong tron
(O) cat cac canh AB va AC cuaa tam giac ABC theo tha ty 6 P va Q.
Chting minh rang:
a) PQ*+AP.AQ=AP*+AQ?
AP AQ

b) §+a—1

DE 216
Cau 1. Giai phuong trinh
g. X*—10x+27=+/6—x+/x—4

h. 2011—x% —/2006—x% =2

. X*—4x+3=4x-x°
Cau2.
j. ChoB= MZZ...ZZ& B 12 mot s6 gom n chit s6 1, n + 1 chit s6 2 va mot
n n+1

chit s6 5. Chtng minh B 14 s6 chinh phuong.

k. Cho p lasb nguyén t6; p>5. Chang minh rang néu 2p+1 1a sé nguyén té thi:
207 +1 I3 hgp 6.

l. Chang minh khdng ton tai cap gié tri nguyén (x;y) théa man: x?—2-—2y? =2011

m. Cho x;y;z>0 va x+y+z>1, chang minh: y_+y_2+z_2

I\/

1
z

>
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Céau 3.

Cho tam giac ABC ¢6 ABC =60°; BC=a; AB=c (a,c la hai do dai cho trudc), Hinh
chit nhat MNPQ ¢6 dinh M trén canh AB, N trén canh AC, P va Q & trén canh BC dugc
goi l1a hinh chit nhat noi ti€p trong tam giac ABC.

1. Tim vi tri cia M trén canh AB d€ hinh chit nhat MNPQ ¢6 dién tich 16n nhat.

Tinh dién tich 16n nhat do.
2. Dung hinh vuong EFGH noi ti€p trong tam gidc ABC bing thuéc ké va com-pa.
Tinh dién tich ctia hinh vuong dé6.

Céau 4
1. Tim s6 tu nhién n d& A = n”* + n + 28 1a mot sb chinh phuong.
2. Chang minh rang cé4c sé tu nhién dang abcdabed (a # 0) déng thoi chia hét
cho 73 va 137.
Caub
Tim gié tri 16n nhat va gia tri nho nhat caa biéu thac
B = /2008 — 3x ++/2009 + 3x .

I Jx -1 1 7Jx 2x -1
Cho biéu thuc C = — 11— .
= [z&_l 2kl ax-1) | 29k 1

1. Tim diéu kién dé C c6 nghia va rat gon C.

2. Tim gia tri cua x sao cho C =§.

3. Tim gia tri cua x sao cho C < 2.
PE 217

Bai I (2 diém):

. 2x=1+4x 2+ x=x | [ (k=)@
Cho bi¢u thac M =1- .

{ 1—x 1+ XX } { 24/x-1

a) Rt gon bicuthuc M.

b) Tim gia tri nho nhat cua biéu thiec 2010-M khi x> 4

¢) Tim cac so nguyén x d€ gia tri cua M cling 1a s6 nguyen.
Bai IT (2 diém):

1 11

1) Chttng minh rang néu a, b, ¢ thoa man a+b+c=2011 va g+|D+E_2011 thi mot

trong 3 s6 a, b, ¢ phai c6 mét s6 bang 2011.
2) Cho phuong trinh x*—m(x+2)+8=0
a) Tim m dé phuong trinh da cho c6 ba nghiém phan biét .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

b) Khi phuong trinh c¢6 ba nghiém Xy, X, Xs. Chttng minh rang
X0 X, + X = 3XX, X
Bai 111 (2,5 diém):
1) Giai phuong trinh: x+4yx+3+2y3-2x =11.
2) Giai hé phuong trinh: {X; y ;1

X+y =11

3) Cho céc ham sé y=x?; y=—X+2

a) Xac dinh toa do cac giao diém A, B cua db thi nhitng ham sb da cho va toa do
trung diém | cia doan thang AB, biét rang A c6 hoanh d¢ duong.

b) Xac dinh toa d6 cua diém M thudc d6 thi ham sb y =x* sao cho tam giac
AMB can tai M.
Bai IV (2.5 diém):
Cho duong tron (O;R) va mot diém A & ngoai dudng tron. Tir mot diém M di dong
trén duong thiang d L OA tai A, vé& cac tiép tuyén MB, MC véi duong tron (B, C 1a céc
tiép diém). Day BC cat OM va OA lan luot tai H va K.

a) Chirng minh ring OA.OK= R?.

b) Chitng minh rang H di dong trén mot duong tron 6 dinh.

c) Cho biét OA = 2R, hay xac dinh vi tri ciia diém M dé dién tich tir gilc MBOC
nho nhat. Tinh gié tri nho nhat do.
Bai V (1 diém):

Gia str a, b, ¢ 1a cac s6 thuc duwong thoa mén diéu kién b’ +c? <a’. Tim gia trj
nho nhét cua biéu thic: P:iz(b2+c )+a’ [ L +i2j

a b> ¢

................................. Hétuuueeeeeeeeeniiiiiiiaeneeeeen.
DE 218
Bai 1.
Riit gon céc biéu thiic sau :
a)A = 1 + 1 + 1 + 1 + 1
1445 B5+49 Jo+413 7 V2001 + /2005 /2005 + /2009

b) B=x*-3x +2000 véi x=33+2v2 +§3-22

Bai 2.
Trong mat phang toa do Oxy xét ba dudng thang c¢6 phuong trinh :
(d): x-5y+k=0; (dy): 2k-3)x+k(y-1)=0; (dy): k+Dx-y+1=0
Tim céc gid tri clia tham s6 k dé ba duong thang d6 dong quy.

Bai 3.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
X+y=,4z-1

Giai hé phuong trinh : < y+z = \/4x -1

Z+X =44y -1
Bai 4.
Cho dudng tron (O;R) c¢6 hai dudng kinh AC va BD vuong géc véi nhau. Di€ém
M thay ddi trén cung nho BC (M khac B va C) va diém N thay déi trén cung nho CD
sao cho goc MAN = géc MAB + géc NAD. Day AM cat day BC tai E, day AN cat day
CD tai F.
1) Chitng minh rang ta luon c6 :
- Goc AEB = goc AEF.
- Puong thing EF luon tiép xic v6i mot dudng tron cd dinh.
2) bat goc MAB = ¢, tinh dién tich tam gidc AEF theo R va «.

Bai 5.
Ching minh rang: 21.(a + %j + 3.(b + éj >80 v6i Va>3, Vb>3.

Dau bang xay ra khi nao ? A
7 DE 219

Cau 1 (3 diém)

1. Tim s6 tw nhién n dé A = n® + n + 28 1a mét s6 chinh phuong.

2. Chitng minh réng cac sé tu nhién dang abcdabed (a # 0) dong thoi chia hét cho

73 va 137.

Cau 2 (2 diém)

Tim gi4 tri 16n nhat va gié tri nho nhat cua biéu thuc B = /2008 —3x + /2009 + 3x .
Cau 3 (3 diém)

Cho biéu thirc C = L

=11 7)) [, 2dx-1
2x -1 2\/§+1 4x—1 2\/§+1

1. Tim diéu kién dé C c6 nghia va rat gon C.
2. Tim gié tri cua x sao cho C :g

3. Tim gia tri cta x sao cho C < 2.
Cau 4 (3 diém)
Cho duong thang (d;): y = —2mx + 2m (tham s6 m # 0).
1. Viét phuong trinh cac duong thang (d,) ddi xtng véi (dy) qua truc Ox, (ds) ddi
xang véi (d;) qua truc Oy va (d,) dbi xing vai (d;) qua goc toa do O.
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
214



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
2. Tu giac xac dinh boi 4 duong thang (d,), (dy), (ds) va (ds) 1a hinh gi? Tai sao? Xac
dinh gié tri caa m dé ta giac nay la hinh vuéng.
Céu 5 (3 diém)
Cho phuong trinh X* — 2(m + 1)x + 5 —m = 0 v&i m 1a tham sb.
1. Xac dinh gié tri caa m dé phwong trinh ¢ 2 nghiém dwong phan biét.
2. Xac dinh gié tri cua m dé phuong trinh ¢6 2 nghiém 1a do dai cac canh goc vuéng
ciia mot tam giac vudng c6 do dai canh huyén bang J30.
Céu 6 (6 diém)
Cho tam gidc ABC vuéng tai C va D 1a mot diém tay y trén canh AC (D khac A

va khéc C). Goi (Oy), (O) lan luot 1a cdc duong tron c6 tam Oy, O, qua D va tiép xc
véi AB tai A, B. Goi E 1a giao diém cua (O;) va (O,) (E khac D).

1. Chirng minh dudng thang DE ludn qua mot diém cb dinh khi D di chuyén trén
canh AC.
2. Chizng minh céc géc BAC va DEC bing nhau.

3. Cho goc ABC bang 60°. Xac dinh ti s6 g—i dé doan thang 0,0, la ngan nhat.

9 PE 220
Cau 1: (3 diem)
Chiing minh ring v6i moi x, y nguyén thi
=(X+y)X+2y)(x+3y)(x +4y) + y4 12 s6 chinh phuong

Cau 2: ( 3 diém)

Giai phuong trinh nghiém nguyén: x° - y*-2y*-3y-1=0

Cau 3: (2 diém)

Giai phuong trinh. Vx+6—4vx + 2 + Vx +11-6vx + 2 =1

Cau 4: (2 diem) ‘
Cho 3 s0 duong x,y,z thoa man dieu kign: xy +yz+zx =1

2 2 2 2
Tinh: T = X\/(1+y X12+z )+y (1+z Xl:x )+ \/(1+x X1+y )
1+x l+y 1+ z°
Cau 5: (4 diém) ‘ , q
Cho a, b, ¢ la ba s6 thuc duong théa man dieu kién a + b + ¢ = 1. Tim gia tri I6n nhat cua biéu

thuc: P = \/ ab +\/ be +\/ ca )
c+ab a+bc b+ca
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CAu 6: (3 diém)
Cho tam gi4c nhon ABC. Tir mot diém | nam trong tam gi4c ta ké IM L BC, IN L AC, IK
1AB . Dat AK=x;BM=y;CN=z.
Tim vi tri cua | sao cho tdng x* +y? +z% nhé nhét.

CAau 7: ( 3diém) 7
Cho tir gidc ABCD, goi I 1a giao diém cua hai duong chéo.
Kihieu Sy =Suap:S; =Syeip:S = SABCD

a. Chiing Minh: /S, +4/S, <</S

b. Khi tr giac ABCD I2 hinh thang thi hé thirc trén xay ra nhu thé nao?
PE 221

Bai 1 (4d). Phan tich cac da thac sau thanh nhan tir :
a) 4x°— 49 — 12xy + 9y?
b) X* + 7x + 10
1 s X -x-2 2x-4
X—2 X —-7x+10 x-5

Bai 2 (4d) Cho A=

a) Rut gon A.
b) Tim x nguyén dé A nguyén.

Bai 3 (4d). Giai phuong trinh
a)|2x +1=3x -2
b) x*—2 = (2x + 3)(x + 5) + 23

Bai 4 (6d). Tam giac ABC c6 ba géc nhon, cac duong cao AD, BE, CF gap nhau tai
H. buong thang vudng goc véi AB tai B va duong thang vudng goc voi AC tai C cat
nhau tai G.

a) Chung minh rang GH di qua trung diém M cta BC.

b) AABC ~ AAEF

c) BDF=CDE

d) H cach déu c4c canh cua tam gidc ADEF

Bai 5 (1d). Cho ba sé thuc x, y va z sao cho x + y + z = 1. Ching minh rang
Xy + 22— 3xyz=xt+y + 77 xy-yz-

2007

Bai 6 (1d). Giai bat phuong trinh — < 2008
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PE 222
Bai 1: a) Giai phuong trinh: x* —x*+x? —11x+10=0.

b) Tim X, y thoa man: x — 2</x — :—y+4a/y—4 :

\3-3 J3+3
J2— «/_+2x/_ J2+3-242

Bai 3. Tim GTNN (néu c6) cuaa cac biéu thirc sau:
P = \J4x? 412X +9 +/4x% — 20X + 25.
Q = Xx? +2y? +2xy — 2x + 2008.

Bai 2. Rt gon A=

Bai 4. Cho duong tron tim O dudng kinh AB. Trén duong kinh AB ldy hai diém | va J
dbi xang nhau qua O. M la mot diém (khac A va B) trén (O); cac duong thiang MO,
MI, MJ tht ty cit (O) tai E, F, G; FG cat AB tai C. buong thang di qua F song song
AB cit MO, MJ 1an luot tai D va K. Goi H 1a trung diém cua FG.

a) Chang minh ti giac DHEF noi tiép duoc.

b) Chtng minh CE la tiép tuyén ctia duong tron (O).

DE 223
1. Cho (x+\/x +3 Xy+ Jy?+3 ) 3. Tinh gia tri bieuthac A=x+y (1,0 diém)
2. Cho x > 0. Tim gia tri nho nhat caa biéu thtc (1,0 diém)
6
(x+1j —(x6 +16j—2
_ X X
() +xe+
X+ | +X7+—
X X
3. Giai phuong trinh: Yx+2+2Vx+1+Jx+2-2Jx+1=2 (1,0 diém)
4, Trong (Oxy) cho dudng thang (dy):y = 3 - m(x -2) ;

o (dy): y +3-m(x +2)=0 (2,0 diem)
a.Tim diém co dinh A cua (d;), B cua (dy). Viét phuong trinh duong thang AB - (1,0
diem)
b.Tim quy tich giao diém M cua (di)va(d) (05 diém)

c. Xac dinh m dé diém M trung diém A (0,5 dlém)
1. Cho duong thang (d), trén duong thang vudng goc vai (d) tai H(H nam
trén (d)), lay diém A, trén (d) lay diém T( T khac H) (2,0 diém)

a. Dung tam O cua duong tron (O) di qua A va t1ep xuc (d) tai T (1,0 diém)
b. Puong thang qua T vudng goc v4i AT cat AH tai B, cat (O) tai C, Cho AH =h,
HT = x. Tinh ban kinh duong tron (O) theo h va x (0,5 dlem)
C. Tlep tuyén dudng tron (O) tai A cat (d) tai E, AC cit (d) tai D. Xac dinh x dé T
1a trung diém ED (0,5 diém)
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PE 224
1. Phan tich da thuc thanh nhéan tu
(@a+b+c)-(@a+b-c)’-(b+c-a)’-(c+a-b)’ (1,0 diém)
2. Tim a, b, ¢ dé tam thic f(x) = ax® + bx? + ¢ chia hét cho x + 2, con khi
chia cho
x*-1thidelax+5 (1,0 diém)
3. Chimg minh dang thtc
x3(y2 )+y ( )+z (x yz): YZ + ZX+ Xy (1,0 diém)
Xy —2)+ Yy (z—x)+2°(x-y) X+Y+2
3(x+1)

4. Cho biéu thuc : A= . Tim x dé A Ion nhat (1,0 diém)

P ix?4x+1

X
5. Giai phuong trinh:
X X+1 X+2 X+3 X+4 X+5 X+6 Xx+7 X+8=9(15diém)

+ - + + + + + +
2000 2001 2002 2003 2004 2005 2006 2007 2008

6. Cho hinh thang ABCD déy nho BC. Tir trung diém I ciia CD, ké duong
thang
d//AB, AH 1d,BE Ld. Chfrng minh Sasen = SagcD (1,5 diém)

PE 225
Cau 1: (1,5 diém). So sanh cac s6 thuc sau ( Khdng ding may tinh gan dung).

\/ﬁvé\/m

Cau 2: (3 diém). Giai phuong trinh sau: Vx* —1—x2+1=0

Cau 3: (1,5diém). Tim gia tri nho nhat cia A = X _1
X% +
Cau 4: (2 diém). Giai hé phuong trinh:
2x*+3y=1
3x*-2y =2

Cau 5: (4 diém). Lop 9A ¢6 56 ban, trong d6 c6 32 ban nam. C6 gido chu nhiém du
kién chia Iop thanh cac to hoc tap:

- Mai t6 gém cd cac ban nam, c4c ban ni.

-S4 cac ban ban nam, cac ban nir duoc chia déu vao céc té.

- S6 nguoi trong mdi to khong qua 15 nguodi nhung ciing khong it hon chin

nguoi.

Em hay tinh xem c6 gi4o c6 thé sap xép nhu thé ndo va co tat ca may to ?
Cau 6: (5diém). Cho dudng tron tam (O; R) duong kinh AB va CD vudng goc véi
nhau. Trong doan AB liy diém M khac 0. Puong thang CM cat duong tron (O) tai
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diém tha hai N. Puong thang vudng goc vaoi AB tai M cat tiép tuyén véi duong tron
(O) tai N & diém P. Chtrng minh rang:

a) Cac diém O, M, N, P ciing nam trén mot dudng tron.

b) Tu giac CMPO la hinh binh hanh.

Tein | ¢) CM.CN =2R’

d) Khi M di chuyén trén doan AB thi P di chuyén ¢ dau ?
Au 7: ( 3diém). Cho dudng tron (O, R), dudng kinh AB. C 1a diém trén duong tron
D, R). Trén tia d6i cua tia CB lay diém D sao cho CD = CB. Khi C chuyén ddng trén

70

dudng tron (O, R) thi D chuyén dong trén duong nao?
7 DE 226
Cau | (3.0 diem):

1. Tinh gia tri cta biéu thuc : N =(1+ 7+ﬁj[1— 7_‘/7]

JT+1 ) V71
2. Tim x théa man déng thac: Y2X+3 _ 3
VvXx+1
2
3. Giai phuong trinh: %ﬁ”zzo
X" —4X

Cau Il (2.5 diém):

1) So sanh (khdng dung bdng sé, may tinh)

= /2005 ++/2007 va B = 2./2006
2) Tinh gid tri nho nhat caa
A=2x*—2xy +5y*+5
Cau 111 (2.5 diém): Cho ba diém thang hang A, D, B theo thur ty ay. Biét AD = 2a, BD
=a (a 12 d9 dai cho trudc). V& ba duong thang song song Ax, Dy, Bz. Lay mot diém |
bat ky khac D trén Dy, ta c6 duong thang Al cat Bz tai B’ va duong thang Bl cat Ax
tai A’ va A’B’ cit AB tai P.
z BB'

b) Chimg minh: P 1a diém cb dinh khdng phu thudc vao vi tri cua | trén tia Dy

€) Xdc dinh vi tri I sao cho A’B’ =4a
Caulv (2.0 diém): Mot sb cé ba chir s6 ma tong caa ching bang 7. Chung minh rang
sb d6 chia hét cho 7 khi va chi khi s6 hang chuc va hang don vi cua no gidng nhau.
Cau VI (1.5 diém): Cho hinh vuéng ABCD, cac diém M, N, P, Q lan luot thudc cac
canh AB, BC, CD, CA.

Xéc dinh vi trf cac diem M, N, P, Q dé tt giac MNPQ ¢ dién tich bé nhat.
DE 227

V1-V1-x2 .w(1+ x)3 +\/(1—x)3]

2-1-x?
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1. RGt gon A
1

2. Tim x biét A > >

Bai 2: (4 diém)
3xy =4(x+Y)
1. Giai hé phuong trinh: {5yz = 6(y + z)
7zx =8(z + X)
2. Giai phuong trinh: x* + 9 = 5x(3 — x9)

Bai 3: (4 diém)
1. Cho a, b > 0. Chitng minh réng: aLzb > \/ab

~ 2.Chia1050:2;3; 4; 5, 7; 8; 9; 10; 12; 14 1am thanh hai nhom rdi lay tich cac
so trong moi nhdm. Goi M la tong cua hai tich so do. Tim gia tri nho nhat cua M va chi
ra it nhat 4 cach chia sao cho M nho nhat.

Bai 4: (5 diém)

Cho nira dudng tron (O) dudng kinh AB. Goi Ax, By la cac tiép tuyén tai A va
B cua (O). Tiép tuyén tai diém M tuy y caa (O) cat Ax va By lan luot tai C va D.

1. Chiing minh AB la tiép tuyén ciia duong tron ngoai tiép AOCD.

2. Cho AB = 8cm. Tim vij tri ciia C dé chu vi tir giac ABDC bang 28cm, khi do
tinh phan dién tich cua tt gidc nam ngoai (O).

Bai 5: (3 diém)
Tim tat ca cac tam giac vudng c6 sb do cac canh 1a s6 nguyén va hai lan s do
dién tich bang ba 1an s6 do chu vi.
DE 228
aa-3 2(/a-3) Ja+3 a+8
a-2Ja-3 Ja+l 3-+a)

Cau 1: Rt gon biéu thiac A = (

Cau 2: Tim tat ca cac s6 tu nhién n sao cho 28+2"+2" 1a s6 chinh phwong

Cau 3: Choz > y > x > 0. Chang minh rang:

y(1+lj+l(x+z)s(x+z{1+1]
X z) y X z

Céu 4: a) Giai phuong trinh 2 Vx—1=+/x-2+/x-1
b) Chobasb x,y,zthéaman x°+y*+z°=1
X}+yl+2'=1
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Tinhtong X +y + 2
Céu 5: Cho duong thang y = (m- Dx+2
Tim m dé khOang cach tir gbc toa do den duong thang d6 1a 16n nhat?

Cau 6: Cho (O:R) va mot duong thang d cé dinh khéng cat (O). Ha OH vuéng goc
véi d (H e d). M 1a diém thay ddi trén d, tr M ké MQ va MP 14 tiép tuyén cua (O),
(P,Q la tiép diém). Day cungPQ cit OH tai I, cit OM tai K.

a) Chtng minh 5 diém O, Q, H, M, P cliing thudc mot duong tron.

b) Chting minh tich 10.0H khéng dbi.

c) Gia sir goc PMQ = 60°. Tinh ti s6 dién tich hai tam giac MPQ va OPQ.

PE 229

Bai 1: (5 diém)

1)Chosda>0vaxe o,ij
) 05

Tim gié tri 16n nhat cua biéu thic: Q = \/_(\7_ jx“

2) Cho biéu thirc: M = X2 + y? + 22° + t?

Véi X, y, z, t 1 cac so nguyén khdng am. Tim gia tri nho nhat cua M va céc gia
tri tuong Gng cua X, y, z va t, biét rang:

XAy +t2P=21
X2+ 3y* +4z° =101
<> Bai 2: (5 diém)

VX +,/2010 —y =~/2010

/2010 —x +./y =+/2010

1) Giai h¢ phuong trinh sau: {

2) Cho a, b, ¢ 1a cac tham s6 thoa diéu kién abc < 0. Giai bat phuong trinh:

X—a X-b x-c¢ (1 1 1)
+ + >2| —+—+-—
bc ac ab

a b c
< Bai 3: (2 diém)
Cho a, b, ¢ 1a d6 dai 3 canh cia mot tam giac thoa: a+b + ¢ =2, Chung
minh:
a’ +b? + % + 2abc < 2.
<> Bai 4: (4 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
221



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ’ ,

Cho tam giac deu ABC €O canh bang 1. Lay D bat ky trén BC. qui Ri, Ry la ban
kinh duong tron noi tiep tam giac ABD va ADC. Tim vi tri cua D dé tich Ri.R; I6n
nhat. Tim gia tri 16n nhat do.
<> Bai 5: (4 diém)

Cho hinh vuéng ABCD c¢6 canh 13 a. Cac diém M va N trén duong chéo AC sao

cho AC = 3AN = 4AM. Hai duong thang DM va DN cit canh AB tai P va Q. Chiing
minh:

a) Tam gidc AMP va tam giac ANQ d6ng dang.
b) BC tiép xUc véi duong tron ngoai tiép tam giac BMN.

PE 230
Cau 1:
a/ Giai phuong trinh: x* + 4x + 5 = 2/2x+3
b/ Gia st a, b, ¢ 1a cac s6 hitu ti théa man diéu kién ab + bc + ca = 2012.

Chirng minh rang A = \/(2012+a2)(2012+bz)(2012+c2) c6 gid tri 1a s hiru ti.

Céu 2:

a/ Cho a, b 1a céc s tu nhién. Chiing minh rang 5a + 15ab — b? chia hét cho 49
khi va chi khi 3a + b chia hét cho 7.

b/ Tim nghiém nguyén cua phuong trinh: 4y? =2++199—2x —X
Céu 3:

a/ Cho a, b, ¢ la d6 dai ba canh cua mot tam giac.
Chung minh rang: ab + bc + ca < a® + b* + ¢® < 2(ab + bc + ca)

b/ Cho sau sb duong a, b, ¢, x,y, z théa mdn ax + by + cz = xyz.
Chiang minh rang x +y +z > Ja+b +vb+c++Jc+a
Cau 4: Cho hai duong tron dong tam O c6 ban kinh 1A R var (R > r). Goi M, A la hai
diém trén duong tron (O; r) véi M ¢d dinh va A di dong. Qua M vé day BC caa dudng
tron (O; R) vudng goc véi AM. Goi H 1a hinh chiéu ctaa O trén BC. Chttng minh rang :

a/l AM = 20H

b/ Téng MA? + MB? + MC? khdng phu thudc vao vi tri caa diém A.

¢/ Trong tdm G cua tam giac ABC c¢d dinh.
Céu 5:

a/ Cho tr giac ABCD c6 d6 dai duong chéo AC = 8cm, BD = 6¢cm. Ching minh
rang ludn ton tai mot canh cua tir giac co d6 dai khdng nho hon 5cm.

b/ Cho ba sé tu nhién a, b, ¢ thoa man déng thoi hai diéu kién: a — b 1a sd
nguyén t6 va 3c® = c(a + b) + ab. Ching minh rang 8c + 1 1a s6 chinh phuong.

PE 231

Bai 1 (4 diém): Riit gon c4c biéu thic sau:

1/ A= \/\/E—\/s—\/zg—lzﬁ
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843x*+4

7 g= XX +4

/ X' +x2+2
Bai 2 (4 diém):

1/ Cho a > ¢; b>¢; ¢ > 0. Chiing minh rang:
Je(@—c) ++/c(b—c) <+/ab

2/ Cho 3 s6 duong X, y, z c6 téng bing 1. Chiing minh rang:
JXHyz + y+ox+Jz4xy 21+ xy +Jyz +2x.

Bai 3 (4 diém):
1/ Giai phuong trinh: x* + 3x +1 = (x + 3)Vx? +1
2/ Giai hé phuong trinh:
X+y +z =6
{ Xy +yz-zx=-1
xX*+y*+z* =14
Bai 4 (4 di€m):

Cho tam gidc déu ABC ¢6 canh béng a. Goi chan dudng vuong goc ha tir diém M
nam trong tam gidc dén cdc canh BC, CA, AB lan luot 1a D, E, F. Xdc dinh vi tri cia M
dé :

1 1 1
+ +
MD ME MF

1 1 1

+ +
MD+ME ME+MF MF +MD

1/ dat gia tri nho nhat. Tinh gia tri d6 .

dat gia tri nho nhat. Tinh gia tri d6 .

Bai 5 (4 diém):

1/ Chitng minh ring 2°° + 2% khong thé 1a s6 chinh phuong, v6i moi p, q 12 cdc
sO nguyén khong am.

2/ C6 hay khong 2009 diém trén mat phang ma bat ky 3 di€ém nao trong chiing
déu tao thanh 1 tam gidc c6 goc tu.

PE 232

X 2 X+2

XX xt2d% | (X—D(x+24%)
j. Rutgon P.

k. Tinh P khi x=3+22.

|. Tim gia tri nguyén cua x dé P nhan gia tri nguyeén.
Cau 2. Giai phuong trinh:

0. xX2-10x+27=/6—x+-/x—4

h. x*—2x—xJx—-2x+4=0
Cau 3.

n. Tim céc s6 nguyén x;y thoa man: y*+2xy—3x—2=0

Cau l. Cho biéu thuc: P=
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3
0. Cho x>1; y>0, chirng minh: ! 3+(X_1j +%23(3_2X+§j
(x=1) y y

2012 , 12002 4 9 13 56 nguyén td.

p. Tim sé tu nhién n dé&: A=n
Cau4.

Cho hinh vuéng ABCD, c6 d6 dai canh bing a. E 1a mot diém di chuyén trén
CD ( E khac C, D). Puong thang AE cit duong thang BC tai F, duong thang vubng
g6c véi AE tai A cit duong thang CD tai K.

d. Chung minh:cosAKE=sinEKF.cosEFK+sinEFK.cosEKF

c. Liy diém M 1a trung diém doan AC. Trinh bay cach dung diém N trén DM
sao cho khoang cach tir N ¢én AC bang tong khoang céch tir N d¢én DC va AD.

Cau 5.

Cho ABCD la hinh binh hanh. Puong thang d di qua A khéng cit hinh binh
hanh, ba diém H, 1, K Ian luot 1a hinh chiéu cua B, C, D trén duong thang d. Xac dinh
vi tri duong thang d dé tong: BH + CI + DK c¢6 gia tri 16n nhat.

DE 233
Bai 1.
X+3+24x* -9
2x+6+x2—9

Riit gon biéu thiic M = viixe R,x<-3.
Bai 2.

Giai phuong trinh: 32x—1 + ¥x-1 =1
Bai 3.

Trong mat phang toa do Oxy, xét dudng thing (d,) xdc dinh b&i phuong trinh:
(m-1)x + (m+1)y = J2(m?+1) v6i m la tham s6. Tinh khodng cach tir diém goc toa do
O dén duodng thang (d,,).

Bai 4.

Cho dudng tron (O; R), day BC ¢6 dinh (BC < 2R). Diém A di chuyén trén cung
16n BC sao cho tam gidc ABC c6 ba géc nhon. Ké cac duong cao BD va CE cua tam
gidc ABC, chdng cat nhau tai H.

1. Chitng minh: CH.CE + BH.BD = BC?.

2. Chitng minh ring dudng thang qua A va vuong géc véi DE luon di qua mot
diém c6 dinh.

Bai 5.

Tim tat ca cac s6 nguyén duong x, y, z thoa man dong thoi cac di€u kién :

x+y+z>11va8x+9y+10z=100

Bai 6.
Tim gid tri nho nhat cta biéu thitc F(x) = x* - 2x* + 3x* - 2x + 2 v6i x € R.
PE 234
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Ngudi swu tam, tong hop: Ho6 Khic Vi
Bai 1: ( 2,5 diém)
Cho bidu thire p=YX*1_ X+2 _ x+1
X—1 xfx-1 x+x+1
a, Rut gon biéu thic P.

b, Tim gid tri 16n nhét cua biéu thuc Q :%+\/§ .

Bai 2: (2,5 diém)
a, Cho biéu thuc A=320+1442 +320-1442 . Ching minh ring A 13 sé chinh
phuong.
‘ 1
b, Giai phuong trinh 'x—2+,/y +2014 +'z—2015 =§(x+ y+2)

Bai 3: (2,5 diém)

a, Chung minh rang tich cua 8 s6 nguyén lién tiép ludn chia hét cho 128.

b, Vi s6 ty nhién n tiy ¥ cho trudc, Chu’ng minh rang s6
m=n(n+1)..(n+7)+7! khdng thé bicu dién dugc dudi dang tong cua hai s chinh

phuong ( vai k nguyén duong, ki hiéu k! la tich 1.2.3...k).

Bai 4: ( 1,5 diém)

Cho dudng tron (O) va mot diém P ndm bén trong duong tron (P =0) Goi Q 1a
mot diém tuy ¥ trén duong tron (O). Chiing minh rang khi diém Q chuyén dong trén
duong tron (O) thi giao diém M cac duong thang ké qua O vudng goc véi PQ va tiép
tuyén ké tir Q cua dudng tron (O) chay trén mét duong thing cé dinh.

Bai 5: ( 1,0 diém) ,
Cho a, b, ¢ la céc so thuc duong théa mén a+b+c=3 .

r L2 3 3 3
Tim gid tri nho nhét cua biéu thac P= — &+ b= ¢
b(2c+a) c(2a+b) a(2b+c)
PE 235

Cau 1 (2,5 diém).

X* —=5X+6+3Vx* —6X+8
3X—12+ (x—3)VX2 —6X +8
d) Phan tich thanh nhén ta: a® +b°+c®—(a+b+c)’

c) Rat gon biéu thuc: A=

Tim x biét: (x2 + X+ 2)3 —(x +1)3 =x®+1
Ciu 2 (2,0 diém).
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Nguwoi swu tam, tong hgp: Ho Khac Vi
X2 +xy—2y>=0
c) Giai hé phuong trinh: y=<y
Xy +3y° +x=3

d) Giai phuong trinh: (X 5
X —

3
_3] ~(x-3)’=16
Ciu 3 (2.0 diém).

b) Tim nghiém nguyén cta phuong trinh:

8x* +23y* +16x — 44y +16xy —1180=0.

b) Cho n 1a s6 nguyén duong va m 1a uwdc nguyén duong cua 2n®. Chang minh
rang n? + m khong 1a sb chinh phuong.
Ciu 4 (3.0 diém).

Cho duong tron (O;R) va AB la duong kinh. Goi d la duong trung truc cta OB.
Goi M va N 1a hai diém phan biét thuoc duong thang d. Trén cac tia OM, ON lay lan
luot cac diém M’ va N’ sao cho OM’.OM = ON’.ON = R?.

b) Ching minh ring bén diém M, N, M’, N’ thudc mot dudng tron.

b) Khi diém M chuyén dong trén d, chitng minh rang diém M’ thuéc mot duong
tron ¢ dinh.

¢) Tim vi tri diém M trén d dé tong MO + MA dat gi4 tri nho nhat.

Tim vi tri diém M trén d nhung M khong nam trong duong tron (O;R) dé tong

MO + MA dat gi4 tri nho nhat.
Cau 5 (0.5 diém).

Trong céc hinh binh hanh ngoai tiép duong tron (O; r), hdy tim hinh binh hanh
c6 dién tich nho nhat.

DE 236
Cau 1. (3,0 diém)
Tim sb ¢6 2 chix s6 biét rang nd bang lap phuong cua mot s tu nhién va téng 2 chir sé
cua né bang binh phwong cua sb tu nhién do.

Cau 2. (4,0 diém)

Mot nguoi di xe may va mot nguoi di xe dap cung khai hanh 1Gc 7 gio sang tir dia
diém A di d¢én B. Van téc cua xe may 16n hon véan téc cua xe dap 1a 36 km/h. Nguoi di xe
may dén B nghi tai d6 ntra gio roi quay vé A thi gap nguoi di xe dap tai C la diém chinh gitra
quang duong AB. Nguoi di xe dap nghi tai C nua gio roi di tiép dén B luc 11 gio 30 phuit.
Tinh chiéu dai quing duong AB va van toc caa mdi nguoi.

Cau 3. (5,0 diém) , ,
Cho tam gidc nhon ABC ndi tiep duong tron (O, R). Cac duong cao BD va CK cat
duong tron (O, R) theo thir ty tai Eva F (D € AC; K € AB). Chtirng minh:
a) DK // EF
b) Ban kinh dudng tron ngoai tiép AADK khong doi khi A di dong trén cung Ién BC
cua (O, R).
Cau 4. (3,0 diém)
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~ Cho AABC ngoai tiép dwong tron (O, R). DPuong tron tim O’ di qua ba diem B, O, C
cat cac duong thang AB, AC lan luot tai D va E.
Chung minh DE 1a tiép tuyén cua duodng tron (O, R).
Cau 5. (5,0 diém)
a) V¢i gia tri nao cua x, y thi biéu thic P = 2x* + 9y* — 6xy + 2x — 30y + 2052 c6 gia
tri nho nhat ? Tim gia tri nho nhat do.
b) Cho a® + b® = 2. Chung minh ring a + b <2

PE 237

Cau 1 ( 2 diém)

Cho phuong trinh (m +2)x*—2(M-1)x+m-2=0.

Véi m 1a tham s, tim m dé phuong trinh c6 dng mot nghiém duong.
Cau 2 : (2 diém)

Cho a, b, ¢ la cac s6 duong, chitng minh rang:

a + b + c
3a+b+c 3b+a+c 3c+b+a
Caau 3 :(2 diém)

Ugllw

XZ

(x+1)?

Giai phuong trinh : x* + =3

Calu 4 : (1 diém)

Viét c4c sb tu nhién tir 1 dén 10 thanh mot hang ngang theo tht tu thy v, tiép
d6 cong mdi s6 da viét vai sé thir tu chi vi tri ma né ding. Ching minh rang it nhat
cling c6 hai tong ma chit s6 tan ciing cua tong d6 1a nhu nhau.

Caau 5 : (3 diém)

Cho tam giac ABC vudng tai A. Puong tron (O) duong kinh AB cét duong
tron (O) duong kinh AC tai D, M 1a diém chinh gitra cung nho DC, AM cit duong
tron (O) tai N, cat BC tai E.

a . Ching minh O, N, O’ thang hang.
b . Goi I 1a trung diém MN, chimg minh géc OIO’ vuong.

DE 238
(4diém)
a/ Chirng minh rang: 2+4/3 2-13
u a
24243 223

b/ Giai hé phuong trinh gdm hai phuong trinh sau:

Xiz+y_12=1 (1) va \/x2 —1+\/y2 —-1=/xy+2 (2).
[Cau 21 (6 diém)

a/ Tim nghiém tu nhién (x; y) caa phuong trinh: (x> + 4y? + 28)? = 17(x* + y* + 14y* +
49)

-5
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Nguwoi swu tam, tong hgp: Ho Khac Vi
b/ Timn e Zdén+ 26 van— 11 déu la 1ap phuong cua s6 nguyén duong.

¢/ Cho biéu thuc A = x? + xy + y* — 3x — 3y + 3002. Tim gi tri x va y dé A dat min.

(2diém)

N {\x+3\+\y—2\=
Giai hé phuong trinh:

(X+3)(y—-2)=—6

(4 diém) Cho AABC nhon ni tiép dudng tron (O) v6i hai dudng cao AD va
CE cit nhau tai tryc tim H. Ké duong kinh BM ctia (O). Goi I 14 giao diém cia BM va
DE, K 1a giao diém cua AC va HM.

a/ Chimg minh rang: Céac tir giac AEDC va CMID 1a céc tir gidc néi tiép.

b/ Chtg minh rang: OK 1L AC.

(4 diém) Cho AABC noi tiép (O) va mot diém M bat ky trén duong thing BC

(M # B va C). V& dudng tron di qua M va tiép xdc voi AB tai B; vé duong tron di qua M
va tiép xuc véi AC tai C, hai dudng tron ndy cat nhau tai diém thi hai 1 P.

Chting minh rang: P e (O) va duong thang PM ludn di qua mot diém ¢ dinh khi M di
dong trén BC.

PE SO 239
Bail:(40diém)
a) Cho x +y = 1. Tim gia tri nho nhét cua biéu thae x°+ y*
b) Tim tat ca cac tam giac vudng co d6 dai canh 1a sé nguyén va sb do dién tich
bing sb do chu vi.

Bai2: (4,0 diém)
3xy=2(x+y)

a) Gidi h¢ phuong trinh : {5yz=6(y+z)
4zx=3(z+X)

b) Giai phuong trinh : v25-x2 -y10-x2 =3
Bai 3: (5,0 diém)
+1 b+l

a) Cho a va b 1a cac s6 nguyén duong sao cho T 5 la s6 nguyén; goi d la

wéc chung caaavab. Chiing minh: d<a+b.
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Ngudi swu tam, tong hop: Ho6 Khic Vi

b) Chirng minh rang khdng c6 cac sb nguyén x va y ndo théa man hé thuc:
2008x%°% + 2009y**° = 2011.

Bai4 : (2,0 diém)

Cho tam giac nhon ABC c¢6 hai dudng cao ké tir B va C cat nhau tai O.

Chtng minh rang néu dudng tron ndi tiép tam giac OAB va dudng tron noi tiép
tam giac OAC c6 ban kinh bang nhau thi tam giac ABC 1 tam giac can.

Bai5: (50diém)

Cho hai duong tron (O; R) va (O’; r) tiép xuc 'ngoai v6i nhau tai A. Trén dudng
tron (O; R) v& diy AB = R. Trén cung 16n AB lay diém M, duong thang MA cat
duong tron (O’; r) tai N (N khac A). Puong thang qua N va song song voi AB cit
duong thang MB tai E.

a) Ching minh rang d6 dai doan thang NE khong phu thudc vi tri diém M trén
cung l6n AB;

b) Tim vi tri cia diém M trén cung Ién AB dé tam giac MNE c6 dién tich Ion
nhat va tinh gié tri 16n nhat do.

PE SO 240
Caul:
1, Giai phuong trinh nghiém nguyén
8x*> —3xy -5y =25
2,Tim tat ca s6 nguyén duong n sao cho A= n4"+3":7
Cau 2:

, 2, 2J10+30-22-6 2
1, Rut gon biéu thac: A= ,
don bieu thu \/ 2022 31

, 2 2 2
2, Cho cac so thuc duong a,b,c.x,y,z khac 0 thoa mén . Xx—yz_J¥ . xX_z7%
a c

2 2 2
Chiing minh ring &=2¢_P ;Ca =S ;ab
Caua:
1, Cho phuong trinh: x*—6x-m=0 (Vi m 1a tham sb). Tim m dé phuong trinh d3 cho
O hai nghiém x; va x, thoa méan x> -x,> =12
3,,3 3

2, Giai h¢ phuong trinh: {8)( y'+2r=18y

4X°y +6x = y°
Cau 4:
1, Cho duong tron (O) dudng kinh BD=2R, day cung AC cta duong tron (O) thay doi
nhu’ng ludn vudng goc va cit BD tai H. Goi P,Q,R,S lan luot 14 chan cac duong vubng
g6c ha tir H xuéng AB,AD,CD,CB.
a, CMR: HA? + HB? + HC? + HD? khong doi.
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Nguoi suu tam, tong hgp: H6 Khac Vii

b, CMR :PQRS la tu gi&c noi tiep.

2, Cho hinh vuéng ABCD va MNPQ c6 bén dinh M,N,P,Q lan luot thudc cac canh
AB,BC,CD,DA cia hinh vudng. CMR:s,,.. < Ac MN+NP+PQ+QM

Cau 5: Cho a,b,c 1 cac sb thuc duong. CMR:
ab N bc ca a+b+c
a+3b+2c b+3c+2a c+3a+2b 6

7 PE SO 241
Cau 1 (4,0 diém).
a) Cho cac s6 nguyén ay, ay, as, ..., a,. Pat S=a’ +al +...+a’
va P=a +a, +..+a_.
Chting minh rang: S chia hét cho 6 khi va chi khi P chia hét cho 6.
- b)Cho A=n"-n"+2n"+2n" (véi neN, n>1). Ching minh A khong phai
la s6 chinh phuong.
Cau 2 (4,5 diém).

a) Giai phuong trinh: 10\/x3 +1=3x% +6

x+l=3
y
b) Giai h¢ phuong trinh: <y + l=3
V4
z+l=3
X
Cau 3 (4,5 diém).
a)Chox>0,y>0,z>0va l+l+l=4.
X y z
, s 1 1 1
Chtng minh rang: + + <1

2x+y+z X+2y+z x+y+2z
b) Chox >0,y >0,z>0thoamin x*" +y*'" + 2% =3,
Tim gia tri 16n nhét caa biéu thuc: M=x’ +y* + 2

Cau 4 (4,5 diém).

Cho tam gidc ABC c¢d ba g6c nhon noi tiép duong tron (0), H 1 truc tdm cua
tam giac. Goi M 1a mot diém trén cung BC khéng chira diém A. (M khong tring véi B
va C). Goi N va P lan lugt 1a diém ddi xang caa M qua cac duong thang AB va AC.

a) Ching minh ba diém N, H, P thang hang.
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b) Khi BOC=120°, xac dinh vj tri cia diém M dé A dat gia tri nho
, MB MC
nhat.
Cau 5 (2,5 diém).
Cho tam gidc ABC noi tiép duong tron tam O, mot diém | chuyén dong trén
cung BC khong chtra diém A (1 khdng trung véi B va C). Puong thang vuong goc vai

IB tai | cat duong thang AC tai E, duong thang vuéng goc véi IC tai | cit dudng thing
AB tai F. Chitng minh ring duong thang EF ludn di qua mot diém cb dinh.

7 ~ DESO242
Céau 1: (6diém) Chirng minh bat dang thic.

J4+J4+V4+"ﬁﬂﬁi<3

n diu can
Céu 2: (4 diém) Cho ham s y =  (x) = (m” = Bm—2m-+/6 ) x+7.
Vi gié tri nao cia m thi ham s6 dong bién, nghich bién?
Cau3: (4diem) Giai phuong trinh:
-1=7
Cau 4: (6 diém) Cho hinh thang ABCD (AB//CD) c¢6 dudng cao bang 4cm, duong

chéo BD = 5 c¢m, hai duong chéo AC va BD vudng goc véi nhau .
Tinh dién tich hinh thang ABCD.

] DE SO 243
Cau 1 (3,0 diem)
a) Tinh gia tri ctia biéu thirc A=x*-10x?+2013, biét réng X = J_ +4/3.
1

TET

b) Cho a, b, ¢ 1a cac s6 duong va thoéa méan dang thirc

Jib b Ja_,
C a b
c) Gia str cic s a,b,c,d thoa min a+b=c+d va a’+b* =c”+d°.

Chtng minh rang;

2013 2013 2013 2013
+b +d

Chtng minh rang: a
Cau 2 (2,0 diem)
a) Ching minh rang néu x, y, z 1a cac sO nguyén duong théa man x*+y* =z* thi
xy:12.
b) Tim tat ca cac sd nguyén duong x, y thoa min phuong trinh 2* +1=3.

=C

Cau 3 (2,0 diém)
Cho a,b,c 14 c4c s6 duong. Chirng minh rang
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a b c
a) + + >1.
b+2c c+2a a+2b
a(b+2c) .\ b(c+2a) s c(a+2b)

J3b2+6c2 +J3c2+6a2 +/3a+6b°

<a+b+c.

b)

Ciu 4 (3,0 diém)

Cho duong tron (O;R), R>0 va day cung AB khong di qua O. Hai duong tron
(0,).(0,) nam vé hai phia ciia duong thang AB sao cho ca hai duong tron tiép xdc véi
duong thang AB lan luot tai C, D va tiép xUc trong véi dudng tron (O;R) lan luot tai E,
F. Buong thang CE cét dudng tron (O;R) tai diém th hai 1a M va duong thang DF cit
duong tron (O;R) tai diém tht hai la N.

a) Chimg minh rang duong thangO,C song song véi duong thang OM.

b) Chimg minh ring /MBN =90°.

¢) Tinh d6 dai doan thing MB, biét ring R=4, AB=43 .

PE SO 244

\- .2 - 2 . 4%’ X=2 X+2).X-3
: : = + + :
Bai 1: (4,5 diem): Cho biéu thic A £X2_4 X1 2 2—xj X —

1. Rat gon A.

2. Timgia tri cuia A khi [x—3 =
Bai 2 (4 diém):

1. Giai phuong trinh ‘X - 2‘ + ‘3X —:u =9

2. Cho cac s6 a,b,c thoa man diéukién ab + bc+ca=1. Tinh gia tri nho nhat cua

biéu thic P = (a® + 2bc —1)(b? + 2ca —1)(c® + 2ab —1)
Bai 3 (4 diém):

a, Mot ca nd xudi mot khic séng dai 52km rdi nguoc dong tré lai 40km mat
tong cong 4 gio Biét van téc caa dong nude l1a 3km/h. Tim van toc cua ca nd ldc dong
nudc yén lang.

b, Trong mat phang toa d6 Oxy, cho dudng thang (d) : y= ax +b. Tim a,b biét (d)
di qua M(-1; 3) va (d) cat Ox tai diém N thoa man ON = 2
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Bai 4 (6 diém): Cho duong tron tam O va hai diem B,C thudc duong tron, cac tiep

tuyén véi dudng tron tai B va C cat nhau ¢ A. Mat M 1a mot diém thude cung nho BC.
Tiép tuyén voi dudng tron tai M cit AB, AC theo thir tu ¢ D, E . Goi giao diém cua
OD, OE voi BC theo thir tu 1a | va K . Chang Minh rang

a) BD.OE = OD.BI

b) T giac DIKE noi tiép

c) OM, DK, EI dong quy
Bai 5 (2 diém): Cho day sb sau:
112123123412345123

1'2'1'3'2'1'4’3'2'1'5'4’3'2'1'6'5'4"""
Tim sé hang tha 2013 trong day sé trén
DE SO 245
Cau 1: (3 diém).

1. Giai phuong trinh: X2 +2481-7x° =18
2. Chitng minh rang tén tai mot s& chia hét cho 2009 va cé téng cac chit s& clia né
bang 2010.

Cau 2: (3 diém). Cho phuwong trinh: x> =2mx+2m’-1=0 (1) ( m 13 tham s&)
1. Tim m dé phuong trinh (1) cé hai nghiém duong phéan biét.
2. Vi gia tri nao cta m thi phuwong trinh (1) c6 hai nghiém x; ; x, thda man hé thirc:
3 3 2 2
X, +x, —x; —x; =2

Cau 3: (4 diém).
1. Tim x. y dé biéu thérc P dat gid tri nho nhat: P =3x* + 11y° — 2xy —2x + 6y — 1 .
2. Cho da thirc P(x) bac 5 c6 cac hé s& nguyén. Biét rang P(x) nhan gid tri 2003 véi 4
gida tri nguyén khac nhau ctia x. Chirng minh rang: V&i moi x € Z thi P(x) khéng thé
c6 tri s6 bang 2010.

Cau 4: (6 diém).
Cho tam giac ABC, diém M & trong tam giac, cac dwong thang AM, BM, CM [an lwot
cat cac canh BC, CA, AB tai P, Q, R. Ki hiéu S .zc 1a dién tich tam giac ABC.
1. Ching minh rang: MA.BC + MB.AC + MC.AB>4S -
2. Xac dinh vi tri cia M dé dién tich tam gidc PQR 1&n nhét.
Cau 5: (4 diém).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
1. Choa, b, cla cic s6 thuc dwong théa man hé thirc a + b + ¢ = 6abc. Chirng minh
rang:
bc ca ab
3 + 3 + 3
a (c+2b) b (a+20) c (b+2a)
2. Chobasd thwc a, f,7 >0 . Tim gid tri nhd nhat cba biéu thirc:

>72

ax Z

M = + Py + 4 . V&imoix,y,z>0.
y+z z+x x+y
PE SO 246

Bai 1: (4,0 diém)

. 2 , 2+«¢x 2—\/x 4x «/x—3 \ A A ) 2
1) Cho biéu thuc A= — - : .Tim diéu kién cua x dé A
) [2—4\/x 2+/x x—4} 24x —x i

> 0.

2) Cho x-= 2

1

1
xfé\/E-i-l—l_\f\/E-i-l-i-l

Tinh gia tri cua biéu thuc: B = (x* —x* —x2 + 2x 1)

Bai 2: (4,0 diém)
1) Giai phuong trinh: VX2 —3x+2 +/x+3=+/x—2+/x* +2x-3.
X*+2y+1=0
2) Cho X, y z la nghiém cua hé phuong trinh: < y* +2z+1=0
2> +2x+1=0.

Tinh gia tri cua biéu thuc: € =x©+y® + 2.

Bai 3: (4,0 diém)

1) Tim céc cap sb (a, b) thoa man hé thic: Va+b—2011=+/a +b—+/2011.

2) Tim tit ca cac sb tu nhién n sao cho: n> — 14n + 38 1a mot sé chinh
phuong.

Bai 4: (5,0 diém)

Cho duong tron tam O, hai duong kinh AB va CD vuong géc véi nhau. E la mot
diém nam trén cung nho AD. N&i CE cit OA tai M va ndi BE cat OD tai N.

1) Chang minh: AM.ED =+/20M.EA

2) Chang minh tich % % la mot hang sé. Tir do, suy ra gia tri nho nhat cua

tong %+% khi d6 cho biét vi tri cua diém E?
AM DN’
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 5: (3,0 diém) , o
Cho a, b, ¢ la ba so thuc duong. Chtitng minh bat dang thuc:
a’+b’+c® a’+b*> b’+c® c*+a’ _9
+ + >—

+ 2 2 2 —
2abc ab+c® bc+a- ca+b 2

PE SO 247

Cau 1: (4 diém)
a) RUt gon biéu thac: A=y2+3+2-3
b) Cho biéu thic :
X+5-5x—1
x—1-3Jx-1
RUt gon P va chang minh rang P < 3.
Cau 2:(5diem) v
a) Chang minh rang cac duong thang y=2x +4;y =3x +5 va y = - 2x cung di
qua 1 diem. (2 diém)

P= Vol X>1vax =10

b) Giai phuwong trinh (1 diém): x=294  Xx-29% x-298 Xx-300_,
1700 1698 1696 1694
c) Tim cip s6 (x,y) thoa min phuong trinh: x* + y* + 6x — 3y — 2xy + 7 = 0 sao cho
y dat gid tri 16n nhat. (2 diém)
Céu 3: (5 diém) Tu mot diém S nam ngoai dudng tron tam O, keé tiép tuyén SA va cét
tuyén SBC toi dudng tron sao cho goc BAC bé hon 90° . Tia phan giac cua goc BAC
cat day BC tai D va cat duong tron tai diém thi hai E. C4c tiép tuyén caa duong tron
tai C va E cat nhau tai diém N. Cac duong thang AB va CE cat nhau tai Q, AE va CN
cit nhau tai P.
a) Chimg minh SA = SD (2 diém)
b) Chirng minh EN song song BC va hai tam giac QCB , PCE dong dang. (2
diém)
¢) Ching minh hé thie (1 diém): — 1.1
CN “CcD cP

Cau: (3 diém) Cho hinh thang ABCD ( AB // CD) va AB = a ; CD = b .Goi giao diém
hai duong chéo cua hinh thang nay 1a O. Puong thang di qua O va song song v6i AB
cat AD va BC lan luot tai E ; F.

a) Chimg minh OE =OF (2 diém)

b) Chitng minh EF2<ab (1 diém)
Cau 5: (3 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

11
X+y+—+—+4=0
a) Giai hé phuong trinh : Y (2 diém)
Xy
Xy+—+—+=-4=0
XY Yy X
b) Cho tam giac c6 s6 do mot gdc bang trung binh cong caa sb do hai goc con lai
va do dai cac canh a, b, ¢ cia tam giac d6 thoa man: Ja+b—c=+va++vb—c
.Chirng minh rang tam gidc nay 1a tam giac deu.(1 diem)
. DE SO 248
Cau 1. (3,0 diém)
a. Chia 18 vat c6 khéi lwong 2016% 2015% 20147 ...; 1999 gam thanh ba nhém c6
khdi lugng bang nhau. (khong dugc chia nho cac vat do).
b. Tim nghiém nguyén duong ciia phuong trinh: 3* + 171 = y°

Cau 2. (6,0 diém)
a. Giai phuong trinh: X* +6x+1=(2x+1)vx* +2x+3

R ‘ Ax* +1=y* —4x
b. Giai hé¢ phuong trinh:
X2+ xy+y>=1

Céau 3. (3,0 diém)

Cho a, b, ¢ > 0théa man a + b + ¢ = 3. Ching minh rang: a+1+b+1+c+1 >3

b>+1 c*+1 a’*+1

Cau 4. (6,0 diém)

T diém M nam ngoai dudng tron tam (O; R). V& hai tiép tuyén MA, MB véi dudng
tron (A, B 1 céc tiép diém), cat tuyén MPQ khong di qua O (P nam giita M, Q). Goi H
1a giao diém caa OM va AB.

a. Chtrng minh: HPO = HQO
N - R A ’ X 1 l s =z . Y X
b. Tim diém E thudc cung Ié6n AB sao cho tong EA + B CO gia tri nho nhat.

Cau 5. (2,0 diém)
Tim hinh vudng c6 kich thuéc nhé nhat dé trong hinh vudng do6 c6 thé sap xép duoc 5
hinh tron ¢6 béan kinh bang 1 sao cho khéng cé hai hinh tron bat ki nao trong ching c6

diém trong chung.
Llluj 5 auv . 11V 1niav v u o Juliav vive \J(LIJ arnn
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 249
Bai 1: (1,54d)
o _ o, x+2 Vx
Cho biéu thic A = (x\/_ - +x_|_\/__|_1 — \/_) >
a/ Rut gon A.
b/ C/m: 0 < A < 2 Vi moi x = 0;x # 1
Bai 2:(1d)
& rp_  Vx VY 2Vz A _
Cho biéu thuc P = Tz T Garnii T Barova Biét xyz =4
Tinh VP
Bai 3: (24d)

Giai cac Phuong trinh:

a/Vx—1+4Vx—5+vV11+x+8Vx—5 =4
b/ Vx2 —4x+4—-2+x=0
Bai 4: (1,5d)
Cho duong thang : (m+2)x —my =-1 (d)
a/Tim diém cb dinh ma (d) luén di qua.
b/ Tim gia tri cia m dé khoang cach tir gdc toa do O dén duong thang

(d) 16n nhat
Bai 5: (4d)
ChoAABC c6 cac canh AB = ¢; AC =b; BC =a. C6 cac duong phan giac BD va CE
cat nhau tai I sao cho BD.CE = 2BI.CL.
a/ Tinh AD; BE
bc

b/ V& duong cao AH. Chung minh AH = "
c/Cho d6 dai ba dudng phan giac ing vdi ba goc: A; B; Clan luot la x; y; z.
Chlﬁ:ngminhzi-l-é-l-i >§+%+%

DE SO 250
Ciu I: (2,0 diém) RUtgon A=4127-487 —\127+48\7 .
Ciu 2:(2,0 diém) Cho ham sb y = f(x) = (3m° — 7m +5) x — 2011 (*) . Chting minh
ham sb (*) luén dong bién trén R véi moi m.
Ciu 3:( 2,0 diém) Cho hai duong tron (O) va (O’) cit nhau tai hai diém AvaB .
Trén dudng thang AB lay diém M sao cho A nam giita M va B . Tir M ké cét tuyén

MCD véi duong tron (O) va tiép tuyén MT véi duong tron (O”) (T 1a tiép diém)
Chang minh MC.MD = MT?.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tam, tong hgp: H6 Khac Vii ‘
Ciu 4: (2,0 diém) Cho hai s6 duong x, y théa man diéu kien3x +y—1=0.

Tim gia tri nho nhat cua biéu thic B = 3x* + y* .
Céu 5: (1,5 diém) Ching minhtong C=1+2+ 2%+ ... + 2% chia hét cho 15.
Ciu 6: (1,5 diém ) Phan tich da thirc x° — x* — 14x + 24 thanh nhan tir .

Céu 7: (1,5 diém)  Giai hé phuong trinh {;‘;yy_?:j
Ciu 8: (1,5 diém) Chang minh D = n(n + 1)(n + 2)(n + 3) khdng phai 1a s6 chinh
phuong

Vo1l moin e N*.

Ciu 9: (1,5 diem) Cho hai s6 duong a va b . Chiung minh a+ : >a;4b
+

Ciu 10:(1,5 diém) Tim nghiém ty nhién cia phuong trinh : 2x*—xy—y*—8=0
Ciu 11: (1,5 diém ) Cho hinh thang vuéng ABCD (A=D=90"),c6 DC = 2AB . K¢
DH vudng goc véi AC (He AC), goi N 1a trung diém cua CH .
Chang minh BN vubng goc véi DN .
Céu 12: (1,5 diém). Cho tam giac MNP can tai M ( M<90°) . Goi D 1a giao diém
cac duong phan giac trong caa tam giac MNP . Biét DM =25 cm, DN =3 cm.
Tinh d6 dai doan MN .

PE SO 251
Cau 1 (3,0 diém)
a)Tim cac s6 nguyén x, y théa man phuong trinh: x? +y2 —xy =X+ y+2.

b) Chang minh rang véi ba sé tu nhién a,b,c trong d6 c6 ding mot s6 1é va hai
s6 chan ta luén co (a+b+c)* —(a+b—c)’ —(b+c—a)’ —(a—b+c)’ Chia hét cho 96

Cau 2 (4,0 diém) ‘ ,
c) Chang minh rang v&6i moi s0 nguyén dwong n ta cd

2
1+ 1+L :l+£—L
n n+2 n n+2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi 7
d) Tinh tong

2 2 2 2
S:\/l+[l+1j +\/1+(£+1j +\/1+(l+lj +...e +\/1+(i+ij
3 2 4 3 5 2014 2016
Cau 3 (4,0 diém)
a) Giai phuong trinh

V2x% =X = 2x — X2
b) Giai hé phuong trinh

{(XZ 1)y +(y? -1k =2(xy 1)

4x* +y? +2x—-y-6=0

Cau 4 (7,0 diém)

Cho BC la day cung c¢é dinh caa duong tron (O; R) ,( BC<2R),A 1a diém di
dong trén cung Ién BC,( A khong trung B,C). Goi AD, BE, CF la cac dudng cao cua
tam giéc ABC;EF cat BC tai P ,qua D ké duong thang song song véi EF cat AC tai Q
vacat ABtaiR .

d) Chuang minh t&r gidc BQCR Ia ta gi4c noi tiép

e) Goi M la trung diém canh BC .Chang minh hai tam gi4c EPM,va DEM la

hai tam giac dong dang.

f) Chung minh ring dudng tron ngoai tiép tam giac PQR Iudn di qua mot diem

co dinh
Cau 5 (2,0 diem)
Cho cac so thuc duong X,y,z théa man x> +y*+z*=3

J_V_J_

Chtring minh rang > Xy + YZ + Xz

PE SO 252
Bail. (1,5 diém)
Thwc hién ténh:
2X+24%x% -4
VX2 =4+ x+2

vOi x=26+3

Bai 2 (2,0 diém)

Cho ham s0: y = ( 3k-1)x — 2k (1)
a)Tim k va vé d6 thi (d) ctia ham s6 (1) biét (d) di qua diém A (2; 2).
b) Tim giao diém C va B clia duong thang (d) véi truc hoanh va truc
tung.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
c¢) Tinh dién tich tam gidc OBC va do dai duong cao OH ctia tam gidc
BOC.
Bai 3: (2,0 diém)
2
a) Chung minh rang véi hai s6 thuc bat ki a,b ta luon cé: [a%bj >ab.
Dau dang thitc xay ra khi nao ?
b) Cho ba s6 thuc a,b,c khong am sao cho a+b+c=1.
Chitng minh: b+c >16abc. Dau dang thitc x4y ra khi nao ?

c¢) Vi gia tri ndo ctia géc nhon « thi bi€u thitc P =sin® o +cos® o ¢6 gid tri bé nhat

? Cho biét gid tri bé nhat do.
Bai 4: (1,5 diém)

Mot doan hoc sinh di cdm trai bang 6 to. Néu moéi 6 to6 chd 22 nguoi thi con thira
mot ngudi. Néu bot di mot 6 to thi ¢o thé phan phoi déu tat ca cac hoc sinh I1én cac 0
t6 con lai. Hoi ¢6 bao nhiéu hoc sinh di cdm trai va ¢6 bao nhiéu 6 to6 ? Biét rang

moi 0 to chi chd khong qua 30 ngudi.
Bai 5 (3,0 diém )

1) Cho hinh thoi ABCD canh a , goi R va r l1an luot 1a cac ban kinh cac duong tron
ngoai tiép cac tam giac ABD va ABC.

a) Ching minh :%ﬂ% _4

2

a
3,3
b) Ching minh: S,;, = (R82R+—:2)2; ( Ki hiéu S,;., 1a dién tich tir gidc ABCD )
2) Cho tam gidc ABC can tai A c6 BAC =108°.Ching minh : % 12 56 vO ti.

PE SO 253
Cau 1 (3,0 diéem).
a. RUt gon biéu thirc A:(J3+J§ +J7—3J§)(421+ 66 +J21-6J§)
b. Tinh gia tri biéu thac B = x®> —10x® —15x? + 2x+1, biét ring x=2-+3
Cau 2 (4,0 diém).
a. Giai phuong trinh (X —2)(x—1)(x+3)(x+6)=12x?

b. Giai hé¢ phuong trinh:
X—y)(x*+y?)=20
(x=y)(
(x+y)(x* —y*)=32

Cau 3 (4,0 diem).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a. Chtrng minh rang phuong trinh x> —2” = 2013 khéng c6 nghiém nguyén.
b. Chos, t, X, y, z 1 cac s6 nguyén va tong s + t + x + y + z chia hét cho 5.
Chting minh rang tong s° + t° + x> + y° + z° chia hét cho 5.
Cau 4 (7,0 diém).
1. Cho tam giac ABC. Trén hai canh AB va AC lan luot iy hai diém M, N sao
cho AB = 3AM, AC = 3AN. Biét dién tich tir giac MNCB bang 48 cm?.
a. Tinh dién tich tam gidc AMN.
b. Goi O 1a giao diém cuia BN va CM. Tinh dién tich tam giac BMO.
2. Cho tam giac nhon ABC, ¢4 truc tim H va tim duong tron ngoai tiép 1a O. Puong
trung truc caa doan thang AH cat AB, AC lan luot tai D va E. Chtng minh rang:
a. Tam giac AOC dong dang voi tam giac ADH.
b. Piém A 1a tam duong tron bang tiép cua tam giac DOE.
Cau 5 (2,0 diém).
Cho ba sé thuc duong a, b, c.

3 3 3
Chuang minh rang a +b— +£ > ab+bc+ca
b C a
Pang thic xay ra khi nao?
DE SO 254

Bai 1: (5,0 diém)

VoI x >0, x = 1.

Cho biéu thuc: P :(
X

X+ 2 Jx 1 ) Jx-1
X —1 x+»\/_+1 1-Jx ) 2
a) Rat gon biéu thuc P.

b) Tim x dé P:% :

c) So sanh: P? va 2P.
Bai 2: (4,0 diém)
a) Tim X,y € Z thoaman: 2y°X+ X+ Yy +1=X"+2y* + xy

b) Cho a, b, ¢ la c4c s6 nguyén khéc 0 thoa man diéu kién:

1 1 1 211 1

a b c) a b ¢
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Chting minh riang: a® + b® +c¢® chia hét cho 3.

Bai 3: (4,0 diém)

a) Giai phuong trinh sau: 4xX2 + 20X + 25 +/X* +6x+9 =10x — 20

b) Cho x, y 1a 2 s6 thuc thoa man: x* + 2y*+ 2xy + 7x + 7y + 10 = 0.

Tim gi4 tri nho nhit va gia tri 16n nhat cua biéu thac: A=x +y + 1.

Bai 4: (6,0 diém)

Cho hinh vuéng ABCD c6 canh bang a. N 1a diém tuy y thudc canh AB. Goi E 1a giao diém
cua CN va DA. V& tia Cx vudng goc voi CE va cat AB tai F. Lay M 1a trung diém cua EF.

a) Chttng minh: CM vuéng goc véi EF.

b) Chang minh: NB.DE = a® va B, D, M thing hang.

¢) Tim vi tri caa N trén AB sao cho dién tich cua ta giac AEFC gap 3 lan dién tich caa hinh
vubng ABCD

Bai 5: (1,0 diém)

Cho a, b, ¢ > 0. Chting minh rang:

a b c \/ a \/ b \/ c
+ + < + +
a+b b+c c+a b+c c+a a+b

PE SO 255

Bai 1: (4,0 diém)

1. Rit gon biéu thifc: A= 2\/4_ /5+21++/80
V1042
2. Giai phuong trinh: \x* —x—6+x* —x-18=0
Bai 2: (3,0 diém)
Cho phuong trinh (m+1)x°+(3m-1)x* —x—4m+1=0 (1) (m 1a tham s0).

1. Bién déi phuong trinh (1) vé dang phuong trinh tich.
2. Vi gid tri nao cua m thi phuong trinh (1) ¢6 ba nghiém phan biét, trong d6 c6 2
nghiém am.
Bai 3: (4,0 di€ém)
2
1. Chiing minh rang véi hai s6 thuc bat ki a,b ta luon co: [aTH)j >ab.
Dau dang thitc xay ra khi nao ?
2. Cho ba s6 thuc a,b,c khong am sao cho a+b+c=1.
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Nguwoi swu tam, tong hgp: Ho Khac Vi
Chitng minh: b+c>16abc. Dau dang thic x4y ra khi nio ?

3. V6i gia tri ndo cta géc nhon « thi biéu thifc P =sin® o +cos® « c6 gid tri bé nhat

? Cho biét gia tri bé nhat do.
Bai 4: (6,0 di€ém)

1. Cho tam gidac ABC vuong tai A. Puong tron noi ti€p tam giac ABC ti€p xtc véi

cac canh BC, CA va AB lan luot tai D, E va F. Bat x=DB, y=DC, z=AE.
a. Tim hé thic gilta x, y va z.
b. Chitng minh rang: AB-AC =2DB-DC.

2. Cho tam gidc ABC can tai A, BC =a. Hai diém M va N 14n luot trén AC va AB
sao cho: AM =2MC, AN =2NBva hai doan BM va CN vuong géc v6i nhau. Tinh
dién tich tam gidc ABC theo a.

Bai 5: (3,0 di€ém)

3. Mot doan hoc sinh di cam trai bang 6 t6. Néu moi 6 t6 chd 22 ngudi thi con thira
mot ngudi. Néu b6t di mot 6 to thi ¢6 thé phan phoi déu tat ca cdc hoc sinh 1én
céc 0 to con lai. HOi ¢6 bao nhiéu hoc sinh di cdm trai va ¢4 bao nhiéu 6 t0 ? Biét
rang moi 6 to chi chd khong qua 30 ngudi.

4. Mot tdm bia hinh chit nhat ¢6 kich thudc 1x5. Hay cat tim bia thanh cdc manh
dé rap lai thanh mot hinh vuong. Gidi thich.

PE SO 256
Cau 1: (2,0 diém) Rut gon cic biéu thifc sau.

a. \/8— 215 —\/8+ 2415

2\/3+\/5—\/13+\/E
b.
J6 ++/2
sin® x_ cos® X
1+cotgx 1+tgx

c. 1-

X+2 N \/;+l B 1
XA/ X =1 x+\/;+1 \/;—1

Céu 2: ( 3,0 diém) Cho biéu thitc A=

a. Rut gon biéu thitc A
b. Tinh gid tri biéu thic A khi x=33-8+/2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

c. Chung minh A<%
Cau 3: (1,5 diém) Giai phuong trinh:

6 , 4 %6 +X—6+.y—2+/2-1750 = 44
Jx-6 Jy-2 z-1750

Ciu 4:( 3,0 diém)

a. Cho hai s6 a va b thoa man a>1; b>1. Chiing minh

2

+ >
1+a® 1+b*> 1+ab
b. Cho 2 s6 duong x; y thoa man xy=1. Tim gid tri nhd nhat cta biéu thiic D=

X2 43X+ y?+3y+—5———
X +y2+1

Cau 5: (5,0 diém) Cho hinh thang vuong ABCD ( A /D\ = 90°); Tia phan giac cla
goc C di qua trung diém I ctia canh AD.
a. Chiing minh rang BC Ia ti€p tuyén ctia duong tron (I; IA)
b. Cho AD=2a. Tinh AB.CD theo a.
c. Goi H Ia ti€p diém cua BC vé6i dudng tron (I; IA); K 1a giao diém cua AC va
BD. Chitng minh KH song song vé6i DC. AN\
Cau 6: (2,0 diém) Cho A ABC; P la di€ém nidm trong tam gidc sao cho PBA=PCA. V&
PM va PN lan luot vuong géc v6i AB va AC. Goi D 1a trung diém ctia BC. Chitng minh
DM=DN.
Cau 7: (3,5 diém)
a. Cho duong thang y=(m — 2)x + 2 (d). Chitng minh (d) ludn di qua diém c6 dinh
va tim gid tri clia m dé khodng cach tir goc toa do O dén duong thang (d) bang 1.
b. Chitng minh ring n’-5n’+4n chia hét cho 120 v6i moi s6 nguyén n.

7 - DESO 257
Bai 1: (2.5 diem ). Rt gon cac biéu thirc sau

d. A = 3x+/x2—4x+4
e. B=3+-3-5-42

Bai 2: (2.0 diém). Giai cac phuong trinh
. XX-2x-x=0 b. x%-5x+36=83x+4
c. Tynh C = (1+ tano)(1- sin’a) + (1+cotan®e)(1-cos’e)

Bai 3: (2.0 diém)
a. Cho cac s6 nguyén duong a; b; ¢ d6i mot nguyén t6 cling nhau, théa méan:
(a+ b)c =ab.

Xét tong M = a + b 6 phai 14 s6 chinh phuong khong? Vi sao?
b. Cho x;y>0 va x+y<2. Tim gié tri nhé nhét ctia biéu thirc sau:
20 1
X +y? Xy

P=
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi suu t:“imq, tong hop: HOo Khic Vii
Bai4: (2,5 diém)

Cho tam gidc ABC nhon. Cac dudng cao AD; BE; CF cit nhau tai H. Goi M 1a
trung diém caa HC; N 1a trung diém cta AC. AM cat HN tai G. Puong thang qua M
vubng goc véi HC va duong thang qua N vubng goc voi AC cat nhau tai K. Chung
minh rang:

d. Tam giac AEF dong dang véi tam giac ABC.

Tu do hﬁy suy ra SAEF = SABC. COSZé BAC
e. BH.KM =BA.KN

GA’ +GB® +GH”®
\/ 5+ 5+ 5 =42
GM” +GK” +GN

Bai 5: (1 diém) Biém M cé dinh thudc doan thang AB cho truéc.Vé vé cling mot phia
cua AB cac tia Ax va By vubng goc véi AB. Qua M c6 hai dudng thang Mt va Mz
thay doi luon vudng géc véi nhau tai M va cit Ax, By theo thi tur tai C va D va tao géc
Z/AMC=¢ . Xac dinh s6 do « dé tam giac MCD cd di¢n tich nh¢ nhat.

PE SO 258

Cau 1 (2,0 diém):
a) Tinh gi4 tri cua biéu thirc: A = 2x° +3x% —4x+2

Voi x—\/2+4/5+2\/§ +\/2— 5+2*/§ _J3-5-1

b) Cho x, y théa mén:
VX +2014 +2015— X — /2014 — X =y + 2014 +,/2015— y — /2014 — y
Ching minh: x=y
Cau 2 (2,0 diém):
a) Giai phuong trinh x?’+(x+l)x/m+2\/§=(x+»\/m+\/§)3
3X° + Xy —4X+2y =2
x(x+1)+y(y+1)=

b) Gifi hO ph--ng trxnh sau: {

Cau 3 (2,0 diém):
a) Tim s6 nguyén to p sao cho cac s6 2p® —1; 2p® +3; 3p*+4 déeu la s6 nguyén

14
A

to.
b) Tim cé4c s6 nguyén duong X, Y, Z thoa man: 3x? —18y? +2z% +3y’z> —18x = 27.
Cau 4 (3,0 diém): 9
Cho duong tron (O;R) duong kinh BC. Goi A la diém théa man tam gidc ABC
nhon. AB, AC cat duong tron trén tai diém thir hai twong tng |2 E va D. Trén cung BC

khong chira D ldy F(F = B, C). AF cat BC tai M, cat duong tron (O;R) tai N(N = F) va
cat duong tron ngoai tiép tam giac ADE tai P(P = A).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

a) Gia st BAC =60°, tinh DE theo R.

b) Chiang minh AN.AF = AP.AM

¢) Goi I, H tht tu 1a hinh chiéu vudng goc cua F trén cac duong thang BD, BC.
Cac duong thang IH va CD cat nhau ¢ K. Tim vi tri caa F trén cung BC dé biéu thuc
BC _ BD CD
FH Rl
Caus (1,0 dlem).

Cho cac s6 duong X, Y, Z thay d6i thoa man: xy + yz + zx=xyz. Tim gia tri 16n nhat

1 1 1

4x+3y+12 " X+4y+3z +3x+ y+4z '

dat gié tri nho nht.

cua hiéu thuc: -

7 PE SO 259
Céu 1 (2.0 diem)

x2—Jx  2x++/x 2(x 1)
x+dx+1  Ix  Ix-1

Cho biéu thirc: P = voi 0< x =1,

a. Rt gon biéu thirc P.

b. Tim x dé biéu thirc P dat gia tri nho nht.

Cau 2 (3.0 diém)

a. Cho phuong trinh: 2x? + 2mx + m? —2 =0 (tham s6 m). Tim m dé phuong trinh c6
hai nghiém X, X, théa man | 2xX, + X + X, —4|=6

X2 —2XPy + X =y3 = 2xy* +y
Ix=2+J4—x=y?-6x+11

b. Giai h¢ phuong trinh:

Cau 3 (2.5 diém)

Cho tam giac ABC noi tiép duong tron (O) va ngoai tiép duong tron (1), Al cat
(O) tai M (khac A), J 1a diém doi xang véi Iqua M. Goi N 1a diém chinh gita caa
cung ABM, NIva NJ lan luot cit (O) tai E va F .
a. Chirng minh MI = MB. Tur @6 suy ra BIJ va CIJ la cac tam giac vuong.
b. Chiang minh 1, J, E, F cung nam trén mot dudng tron.
Cau 4 (1.5 diéem)

Cho a, b>0 théoaman a+b>2. Tim gié tri 16n nhat caa biéu thirc sau:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

M 1 1
a+b> b+a

Cau 5 (1.0 diém)

Tim tat ca cac s6 nguyén duong m va n thoa man diéu kién:

n2+n+1=(m2+m—3)(m2—m+5)

7 ~ DE SO 260
Cau 1: (2 diem) ROt gon cac biéu thuc sau:

8. A= VB+\3+2v2 3+ 2426 -\B+242 .

(20082 —2014).(20082 +4016—3).2009
2005.2007.2010.2011

b. B =

Cau 2: ( 6 diém)
a) Phan tich da thuc thanh nhan t
n-7n+6
5 4 3 2
b) Cho C = n—+n—+7i+5i+g
120 12 24 12 5
Chting minh rang C ludn 1a sé tu nhién véi moi sé tu nhién n.
¢)Chang minh rang:
14201342012 —2012+/2013 \/ﬂ— \/ﬂ
V2012 ++/2013 ++/2012x 2013
Cau3: ( 4diéem)
Tim GTLN va GTNN cua:
D = /x-2012 ++/2013—x
Caud:. (4 diém)
Cho hinh thang ABCD, day AB, O la giao diém cua hai duong chéo AC va BD.
a/ Chang minh rang: Soap = Sosc.
b/ Soas-Soco = (SOBC)2
Cau4: (4 diem)
Cho hinh thang ABCD c6 AB//CD va AB<CD. Goi O la giao diém 2 duong
chéo AC va BD.
a) Chung minh rang: DC — AB < AD + BC
b) Cho Spo = 3.2 va Sboc = b2 . Tinh Sascp ?
¢) Qua O ké dudng thang song song véi AB cat AD va BC lan luot tai M va N.
1 2
‘ .y CD MN °
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

7 DE SO 261
Bai 1: (3 diém) Tim gié tri cua biéu thuc sau:
1 1 1

2112 32+243 T 200542004 + 200442005

Bai 2: (4 diém) Cho biéu thuc:
A= X2y + xz(x2 - y)+1

2x* +x'y? 4y 42
a- Chiing minh rang biéu thizc A ludn luén duong.
b- Vi gia tri ndo cua x,y biéu thirc A ¢6 gia tri 16n nhat ? tim gid tri 6n nhat do.
Bai 3: (4diém) Tim nghiém duong ctia phwong trinh sau:

X3y + yx - 3x% + 3y° (1)

Bai 4: (4 diém)  Tim nghiém nguyén cta hé sau:
2y — x> —xy+2y-2x=7 (1
X*+y +x-y=8
Bai 5:( 5 diém ) Cho tam giac ABC vuéng tai A, dudng cao AH v& duong tron tam
O duong kinh AH. Puong tron nay cat canh AB,AC lan luot tai D va E.
a. Chang minh t& gidc AHDE 14 hinh chit nhat va 3 diém D,O,E thang hang.
b. Cac tiép tuyén caa duong tron tam O ké tir D va E cit canh BC tuwong ¢ng tai
M va N.Chiing minh M, N lan luot 1a trung diém cua cac doan HB va HC.
c. Cho AB =8cm, AC =9 cm. Tinh di¢n tich tir giAc MDEN.
DE SO 262
Cau 1 (3,0 diém).
3

1. Cho f(x):13>)<(—3x2' Hay tinh gia tri ctia biéu thic sau:
—3X+

A=f (Lj+ f (—2 j+...+ f (_2010]+ f (_2011}
2012 2012 2012 2012
2. Cho biéu thirc P=2= 2‘/_ Vx+1 L1 2% — 2/x
XA/ X -1 X\/_+X+\/_ 2 —JX

Tim tat ca cac gid tri cua x sao cho gid tri caa P 1a mot sé nguyén.
Cau 2 (1,5 diém).

Tim tat ca cac cap s6 nguyén duong (x; y) thoa man (x+y)’ =(x-y-6)’.
Cau 3 (1,5 diém).

Cho a, b, ¢, d 1a c4c sb thuc thoa mén diéu kién:

abc+bed +cda+dab=a+b+c+d++/2012

Chimg minh rang: (a?+1)(b?+1)(c? +1)(d?+1) > 2012.

Cau 4 (3,0 diém).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi v
Cho ba duong tron (O,), (O,) va (0) (ki hi¢u (X) chi duong tron c6 tdm la diem X).

Gia str (0,), (0,) tiép xtc ngoai véi nhau tai diém | va (0,), (0,)lan lugt tiép xdc
trong véi (O) tai M,, M,. Tiép tuyén ctia duong tron (O,) tai diém I cit dudng tron
(0) lan luot tai cic diém A, A'. Puong thang AM, cit lai dudng tron (O,) tai diém
N,, dudng thang AM, cit lai dudng tron (0,) tai diém N, .
1. Chting minh rang ta giac M,N,N,M, noi tiép va duong thang OA vudng goc Voi
duong thang NN, .
2. Ké duong kinh PQ cua duong tron (O) sao cho PQ vudng goc vai Al (diém P
nam trén cung AM, khong chira diém M,). Chiing minh rang néu PM,, QM, khong
song song thi cac dudng thang Al, PM, va QM, dong quy.

Cau 5 (1,0 diém)
Tat ca cac diém trén mat phang déu duoc td mau, trong d6 mdi mot diém dugc to
boi mot trong 3 mau xanh, do, tim. Ching minh rang khi d6 ludn ton tai it nhat mot
tam giac can, c6 3 dinh thudc cac diém ctia mat phang trén ma 3 dinh cua tam giac
d6 cung mau hoic doi mot khac mau.

PE SO 263
Cau 1:(2.5 diém) Cho biéu thirc A:\/X+4VX_4;F\/)1(6_4VX_4 Vi A<x<8
1_°,2

xx2

a) Rut gon biéu thuc A.
b) Tim x nguyén dé A c6 gia tri nguyeén.

Cau 2:(2.5 diém) S6 do hai canh goc vudng caa mdt tam giac 1a nghiém cia phuong
trinh bac hai (m—2)x* —2(m-1)x+m=0. Xac dinh m dé s6 do duong cao ung

2

J5

Cau 3:(3.0 diém) Cho hai dudng tron (O) va (O’) cat nhau tai hai diém A va B. Tiép
tuyén chung gan B cua hai duong tron lan luot tiép xuc (O) va (O’) tai C va D.
Qua A ké duong thang song song CD cit (O) va (O°) lan luot tai M va N. Céc
duong thang BC, BD lan luot cat MN tai P va Q. Cac duong thang CM, DN cit
nhau tai E. Chang minh rang:
a) Cac duong thang AE va CD vudng gdc nhau.
b) Tam giac EPQ can.

Cau 4:(1.0 diém) Cho X,y,z >0 thoa man: x*+ y® + z*> =3. Chitng minh:

vé6i canh huyén cua tam giac dé cho 1a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

X ¥z X g4

zZ X 'y

Cau 5:(1.0 diém) Cho a, b, ¢, d 1a cac s6 nguyén théa man : a°+b® =4(c® +d°)
Chirng minh rang : a+b+c+d chia hét cho 5.
PE SO 264
Cau 1 (3,0 diem).

a. R0t gon bidu thic Az(\/3+\/§+\/7—3\/§)(\/21+ 66 +J21—6J€)

b. Tinh gid tri biéu thac B = x*> —10x® —15x* +2x +1, biét rang x=2-3
Cau 2 (4,0 diém).

a. Giai phuong trinh (X —2)(x—1)(x+3)(x+6)=12x>

b. Giai h¢ phuong trinh:
(x—y)(x*+y*)=20
(x+ y)(x2 — y2) =32
Cau 3 (4,0 diem).
a. Chtrtng minh rang phuong trinh x> —2” = 2013 khéng c6 nghiém nguyén.
b. Cho s, t, X, y, z la cac s6 nguyén va tong s + t + X + y + z chia hét cho 5.
Chutrng minh rang tong s° + t° + x> + y° + z° chia hét cho 5.
Cau 4 (7,0 diém).
1. Cho tam giac ABC. Trén hai canh AB va AC lan luot iy hai diém M, N sao
cho AB = 3AM, AC = 3AN. Biét dién tich tir giac MNCB bang 48 cm®.
a. Tinh dién tich tam giac AMN.
b. Goi O 1a giao diém caa BN va CM. Tinh dién tich tam giac BMO.
2. Cho tam giac nhon ABC, ¢4 truc tim H va tim duong tron ngoai tiép 1a O. Puong
trung truc caa doan thang AH cat AB, AC lan luot tai D va E. Chtng minh rang:
a. Tam giac AOC dong dang voi tam giac ADH.
b. Piém A 1a tam duong tron bang tiép cua tam giac DOE.
Cau 5 (2,0 diém).
Cho ba sé thuc duong a, b, c.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a® b® c®
Chiing minh rang — +—+— = ab+bc+ca
b C a

Piang thice xay ra khi nao?

Hét

PE SO 265
Bai 1l (2,00d) Tim cac gia tri nguyén X, y thoa man dang thuc:

(y+2). X% +1=Vy°
Bai 2: (4,00 d)

1
X2

1. Chosd x (xeR;x>0) thoa man diéu kién: X’ + = =7

Tinh gia trj céc biéu thic: A=+ = vaB=x"+ L
X X

2. Chtng minh rang 62" + 19" — 2™ : 17
Bai 3 (5,00 d)

1. Thu gon biéu thirc: A= V745 +\7-\5 3202
J7+23411

2. Giai phuong trinh : x° + X + 12 Jx+1 = 36

Bai 4 (4,00d) Cho tam giac ABC vuodng tai A ( AC > AB), duong cao AH . Trén tia
HC lay HD = HA . Buong vudng goc véi BC tai D cat AC tai E .

1/ Chirng minh AE = AB.

2/ Goi M la trung diém cua BE . Tinh goc AHM.
Bai 5(5.00 @) Cho tam giac ABC can tai A, duong cao AD, truc tdm H. Ké duong
tron tam O dudng kinh AH cit AC tai E.

1/ Chang minh DE la tiép tuyén cia duong tron(O).

2/ Tiép tuyén tai A cua duong tron(O) cat DE tai F. Tinh dién tich t&r gidc AOEF
biét AH = 6cm, HD = 2cm.

DPE SO 266

Cau 1: ( 5,0 diém)
d) Cho A=4/2012-+/2011; B=/2013 -/2012 . So sanh A va B?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
e) Tinh gi trj biéu thic: C =3/153 +26 — 315326 .

2x% +3y? +47°

Cho 2x® =3y® =4z%. Ching minh ran \/ =

f) y g g \/—+\/§+\/—

Cau 2: (3.0 diém) Giai phuong trinh: —+ 1 :;.

(x2 +2x+2)2 (x2 +2x+3)2

8(2x+y) ~10(4x* —y*)—3(2x - y) =0

Cau 3: ( 4,0 diém) Giai hé phuong trinh : ,

2x+y—2x_y

Cau 4: (3,0 diem) Cho tam giac ABC. Goi Q 1a diém trén canh BC ( Q khéc B; C).
Trén AQ lay diém P( P khac A; Q). Hai duong thang qua P song song véi AC, AB lan
luot cat AB; AC tai M, N.

¢) Chang minh rang : AM AN PQ _

AB ' AC  AQ
d) Xac dinh vi trf diém Q dé AM-AN-PQ _ 1
AB-AC-AQ 27
Cau 5: ( 3,0 diém) Cho nira dudng tron tam O, dudng kinh AB. Diém C thudc ban
kinh OA. Puong vudng goc véi AB tai C cit nira dudng tron (O) tai D. Puong tron
tam | tiép xuc véi nira dudng tron (O) va tiép xUc véi cac doan thang CA, CD. Goi E
1 tiép diém cua AC voi dudng tron (1) . Chang minh : BD = BE.
Cau 6: (2,0 diém) Tim gi4 tri nho nhét cia P = 1 — xy, trong d6 x, y 1a cac sb thuc
thoa man diéu Kién : x4 y2 = 210081008
DPE SO 267

Caul (2,0 diém)
Thuc hién phép tinh :

‘{/3+2\/§.\/\/§—1+3§/(x+12)\/;—6x—8

X — /X .
J;_l_JJ§+1J3—2J§

Cau2 (4,0 diem)
a) Chuang minh rang: 21% + 39°! : 45
b) Tim a, b thuéc N” sao cho :
1
a

1 2
+— =—
b 7

Cau 3 (6,0 diém)
a) Giai phuong trinh: Vx -2 +./y -1+ z_2x+y+z)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
b) Tim k dé phuong trinh: x* — ( 2 + k )x + 3k = 0 ¢6 hai nghiém phan biét x,,
X,, Sa0 cho Xy, X, 1a d6 dai hai canh goc vudng caa mot tam giac vudng ¢ canh huyén
bang 10.
c) Cho biéu thac: A = x3+y +yv/3+x, VGi x>0,y>0; X+y = 2012,
Tim gié tri nho nhat caa A.

Cau 4 (5,0 diém)
Cho tam giac nhon ABC (AB < AC) ndi tiép (O;R). Cac duong cao AD, BE, CF cua
tam giac ABC ciat nhau tai I.
a) Chirng minh I'1a tdm duong tron noi tiép tam giac DEF.
b) Gia s BAC = 60°. Tinh dién tich tir gisc AEOF theo R.

Cau 5 (3,0 diém)
Cho duong tron (O) noi tiép tam giac déu ABC. Mot tiép tuyén cia duong tron (O)
cit cac canh AB va AC cua tam giac ABC theo thtr tu ¢ P va Q.
Chting minh rang:
a) PQ2 + AP.AQ = AP? + AQ?

b) A2 LAQ
BP CQ
PE SO 268
Bai 1: (3 diém) Cho hai s& dudng a, b vi ¢ khdc 0 thda diéu kién: 1+%+1 ~0
a C

Chirng minh ring: Va+b=+a+c+vb+c
Bai 2: (5 di€ém) Gidi cdc phuong trinh sau:
a) (x+1)(x+2)(X+3)(x+6)=3x2

b) 2v2+x-x° =1+l
X

Bai 3: (3 di€ém) Gidi hé phuong trinh:
Xy — X_ 9,6
y

xy—X=7,5
X

Bai 4: (3 di€m) Cho s6 thuc x thda man diéu kién: O<x<% . Tim gi4 tri nhd nhat

ctia bi€u thiic sau:
2—-x 1+2x
= +
1-2x 3x
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguwoi swu tam, tong hgp: Ho Khac Vi

Bai 5: (4 di€m) Tir mot di€ém M bén ngoai dudng tron (0O), ké hai ti€p tuyén MA,
MB véi (0O), (A, B 1a cic ti€p diém). Goi E 1a trung diém ctia MB; C 1a giao
diém cta AE va dudng tron (O) (C khic A) va H 1a giao diém cta AB va MO.
a) Chitng minh: HCEB la tit gi4dc ndi tiép.
b) Goi D 1a giao di€ém ctia MC va dudng tron (O) (D khic C). Chiing minh:
ABD Ila tam gidc can.
c) Goi J 1a giao di€m cida BO va dudng tron (O) (J khiac B); K 1a giao di€m

cia AD va MJ. Tinh i s KA

Bai 6: (2 di€m) Tim tit cd cdc s tu nhién n biét n c6 hai chif s6 va n chia hét cho

tich cdc chit s cia no.

7 PE SO 269

Cau 1. (3,0 diém)

_ Cho tam gidc vudng c6 d6 dai cac canh la nhiing s6 nguyén va sb do chu vi

bang hai lan so do dién tich. Tim do dai cic canh cta tam giac do.
Cau 2. (3,0 diém)
Cho biéu thuc:

P= \/1 X+1 x 1-x° +\/l1 X — 1 X)\/l X’ Volxe[ 11]

Tinh gia tri cta biéu thuc P véi x = il

012
Cau 3. (3,0 diém)
Tim céc sb thuc x, y thoa méan:
(x2 +1)2 y? +16x° +\/lx2 —2x -y’ +9 =8x’y + 8xy
Cau 4. (3,0 diém)
Trong mat phang toa do Oxy, cho parabol (P): y=x" va hai diém A(-1;1),
B(3;9) nam trén (P). Goi M 1a diém thay d6i trén (P) va c6 hoanh do la m
(-1<m<3). Tim m d¢ tam giac ABM c6 dién tich lon nhat.
Cau 5. (3,0 diém)
Cho tam gidc ABC noi tiép duong tron (O;R). Goi I 1a diém bat ky nam trong
tam giac ABC (I khdng nam trén canh cua tam giac). Cac tia Al, BI, CI lan luot
cat BC, CA, AB tai M, N, P.

a) Ching minh: Al BI CI
AM BN CP
b) Chirng minh: ! L. 4

+ + hS .
AMBN BNCP CP.AM ~ 3(R-OI)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cau 6. (3,0 diém)
Cho tam giac ABC c6 goc A tu, noi tiép duong tron (O;R). Goi X, Y, z lan luot
la khoang céch tir tam O dén céc canh BC, CA, AB va r 13 ban kinh duong tron
noi tiép tam gidc ABC. Chung minh rang:y +z- X =R +.

Cau 7. (2,0 diém)

x;y €R
Cho x; y thoa man 1. Chttng minh rang: Vx + Wy szﬁ.
OSX;ySE I+y 1+x 3
PE SO 270

Cau 1 (4 diém)
a) Cho (x 2011+ %2 )(y+«/2011+ y? ) — 2011. Tinh gi4 tri caa biéu thic

T=X2011+y2011.
b) Tinh tong
4+3 8+\f_ +240+\/14399
\/'+J_ J§+J— 119 +4121
4n+x/4n -1

J2n-1++/2n+1

S_

(mdi sb hang trong tong trén cé dang ,véin eN val<n <60).

Cau 2 (3 diém)
Giai h¢ phuong trinh
x®-3x*+2x-5=y
Yy +3y* +2y-5=17
2°+32°+22-3=x.
Cau 3 (4 diém)
a) Tim sé nguyén duong n & B=n*+n%+n?+n+1 12 6 chinh phuong.

’ 2011 2010
b) So sanh M va N biét M = (20102010 + 20112010) N = (20102011 + 201120“)

Cau 4 (2 diém)
Cho a, b, ¢ 1a cac s duong. Tim gia tri nho nhat cua biéu thic

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
255



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

4a N b+3c 8
a+b+2c 2a+b+c a+b+3c

Cau 5 (7 diém)
Cho duong tron (O; R) dudng kinh AB. Qua B ké tiép tuyén d cua duong tron (0). MN
la mot duong kinh thay doi cua duong tron (M khong trung véi A, B). Céc duong thang
AM va AN cat duong thang d lan luot tai C va D.

a) Chtirng minh AM.AC =AN.AD.

b) Tim gié tri nho nhét caa tich AC.AD.

~ ¢) Chimg minh tdm dudng tron ngoai tiép tam giac MNC thugc mot duong thang

co dinh.

d) Goi I 1a giao diém ciia CO va BM. Puong thiang Al cat duong tron (O) tai diem
thir hai 1a E, cat duong thang d tai F. Chirng minh ba diém C, E, N thang hang.

PE SO 271
Cau 1(3diém): a) Rat gon biéu thic: A = l+l'z+mz véi a>0

b)Tinh gia tri cua téng:

B= 1+—12+—12 + 1+i2+—12 + 1+—12+—12+ + 1+i+L
1°72 2273 32745 99° 100°

X+ X4+ 2o
y-Zz Z-X Xy

Cau 2(4diém):Cho ba sb x,y,z ting d6i mot khac nhau va

X y Z __
Mo MINh: T2 * @ox? ey
Cau 3 (4diém):Biét ax+by+cz=0, rut gon phan thuc:
ax’+by’+cz’°
bc(y-z)“+ac(x-z)*+ab(x-y)*
Cau 4 (4diém):Chtng minh bat ding thic:
\Ja%+h” +A[c™+d® > [(a+c) +(b+d)

Chirng minh:

Cau 5(5diém):Cho tam giac ABC ndi tiép duong tron (O).

a)Tia phan gi4c cia géc BAC cat BC tai |, ¢t duong tron (O) tai M.Chimg
minh raing MC? = MI.MA

b)Ké duong kinh MN. Céc tia phan gi4c cia goc B va goc C cat AN tai P va
Q.Chuang minh ring bén diém P, C, B, Q ciing thudc mot dudng tron.

PE SO 272

x\/§—4x—«/§+4

2% /X —14x +28/x —16

Bai 1: (4.0 diém)
Cho biéu thiic: A=

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
256



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
1. Tim x dé A c6 nghia, tir d6 it gon biéu thitc A.
2. Tim céc gid tri nguyén ctia x dé biéu thic A nhan gid tri nguyén.

Bai 2: (4,0 diém)
Cho phuong trinh x* —2mx+m?’-m-6=0 (m la tham s0).
3. V6i gia tri nao cua m thi phuong trinh da cho ¢6 hai nghiém x_va x, sao cho
X, % _18
X, X 7
4. V6i gia tri nao cua m thi phuong trinh da cho c¢6 hai nghiém x, va x, sao cho
|+, =8
Bai 3: (3,0 diém)
4. Cho bon so thuc bat ki a,b,c,d . Chitng minh:
|ab+cd|s\/(a2+c2)(b2+d2)
DAu dang thitc xay ra khi nao ?
5. V6i gia tri ndo ctia géc nhon « thi biéu thiic P=3sina++3cosa cé gid tri 16n
nhat ? Cho biét gia tri 16n nhat do.
Bai 4: (6,0 di€ém)

3. Cho dudng tron (O) va day BC c6 dinh khong qua tam O, diém A di chuyén trén
cung 16n BC. Trén tia doi cta tia AB 14y diém D sao cho AD = AC. Goi M 1a
trung diém ctia CD. Hoi M di chuyén trén dudng nao ? Néu cdch dung dudng
nay va gidi han cua né.

4. Trong hinh bén, cho biét M 1a trung di€ém ctua AC va
cac duong thang AD, BM va CE déong qui tai K. Hai
tam gidc AKE va BKE c6 dién tich 1a 10 va 20. Tinh
dién tich tam gidc ABC.

Bai 5: (3,0 diém)

5. Tim s0 tu nhién n dé n+18 va n—41 1a hai s6 chinh phuong.

6. Tinh s6 cac & nho nhét phai quét son trén mot bang 5x5 dé cho bat ki ving 3x3
nao do trén bang nay ciing chira it nhat 4 6 da quét son.

PE SO 273
Cau 1: (3diém)Tinh
a) 100%-99°+98°-97%+....+2%1°
b) ! L o R S
12 N2+ B 88+ 00
Cau 2: (4diém)
a) Cho a,b,c,d,e l1a cac sb thuc
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Ching minh: a® +b*+c*+d*+e*>a(b+c+d +e)

b) Cho a+b=1, chirng minh rang: a3+b3+ab2%

Cau 3: (4 diém) Giai hé phuong trinh
X+xy+y=1
y+yz+z=4
z+zx+x=9

Cau 4: ( 4diém)
Cho hé toa d6 Oxy va ba diém A(2;5); B(-1;-1); C(4;9)
a) Viét phuong trinh duong thang BC
b) Chirmg minh duong thang BC va hai duong thang y=3; 2y+x-7=0 1a ba duong
thang dong qui.
¢) Chimg minh ba diém A,B,C thang hang.
Céu 5: (5 diém)

Cho hai dudng tron (O) va (O) cat nhau tai A va B.Vé mat tiép tuyén chung
ngoai tiép xdc véi dudng tron (O) va (O’) lan luot tai C va D.Puong thang CD cit
duong thang AB tai E, trong d6 A nam gitra B va E. Qua B v& mét cat tuyén song song
v6i CD cit dudng tron (O) va (0”)lan luot tai M va N. Hai duong thang MC va ND cét
nhau tai F. Chttng minh rang:

a) ACMB va ADBN la nhirng tam giéc can.
b) Tu giac ACFD noi tiép.
¢) Dién tich tir giac BCFD bang tong dién tich cua tam giac CMB va DBN.
PE SO 274
Bai 1: a) Tinh gia tri biéu thirc: M = (x—y)® +3(x— y)(xy +1) , biét

x=33+242 33242,y =17 +122 317 122
b) Giai phuong trinh:

2X X
X2 —x+1 x*+x+1

5
3
Bai 2: a) Giai hé phuong trinh:
X* +y?+3=4x (1)
{x3 +12x+y® =6x*+9 (2)
b) Tim céc sb ty nhién a, b, ¢ phan biét sao cho biéu thirc sau nhan gia tri
nguyén
(ab-1)(bc-1)(ca-1)

P =
abc
Bai 3: Tam giac ABC c6 chu vi bang 1, cac canh a, b, ¢ thoa man dang thic:
a b c

+ + _3

l1-a 1-b 1-c 2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Chtrng minh tam giac ABC déu.
Bai 4: Cho tam giac ABC vudng can tai A, goi D 1a trung diém cua canh BC. Liy M
bét
ky trén doan thang AD (M khéng tring véi A). Goi N, P theo tha ty 13 hinh
chiéu
vubng goc cia M xudng céc canh AB, AC vaH la hinh chiéu vudng goc
cua
N xudng duong thang PD.
a) Chang minh AH vudng géc véi BH
b) Buong thing qua B song song véi AD cat dudng trung truc cua AB tai
l.
Chting minh ba diém H, N, | thang hang.
Bai 5: Céc s6 thuc duong x, y, z thoa méan diéu kién: x +y +z = 1.
Tim gié tri nho nhat caa biéu thac:
4

= X + y + Z
C+y)(x+y) (Y +22)(y+2) (22 +X)(z+X)
------------------ S
PE SO 275
Bai 1. (2,5 diém)
L2 =y —1 YREL+3 | m—ymEIHT
ChO bléu '[hL,IC wnt+l41 Wl =3 n—2vnt+l1-2 VO'l e M. n ;é 8

4 « R 4 .} = —I?—— I — -
a/ Ruat gon bi€u thuc C = v véineM.on #8

b/ Tim tat ca cac gia tri 7(n € M.n # 8) sao cho P 1a mot s6 nguyén tb.
Bai 2. (2,0 diém)
a/ Tim x, biét: 2V +4—-42r —6=x-7

r+6=4,y—-1
y+ 10 =620

—_—

b/ Giai hé phuong trinh: { — 16 =2vr -1
Bai 3. (2,0 diém)
a/ Cho ham 50 bac nhat y = ax + b c6 d6 thi di qua diém M(1; 4). Biét rang db thi cua

ham s di cho cit truc Ox tai diém P ¢6 hoanh do du’ong va cat truc Oy tai diém Q co
tung do duong. Tim a va b sao cho OP + OQ nho nhét (voi O 1 gbe toa do)
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Ngudi swu tam, tong hop: H6 Khic Vi

b/ Tim sb ty nhién co 2 chit s6. Biét rang néu iy tong cua 2 chit s6 ay cong véi 3 lan
tich ctia 2 chir s6 4y thi bang 17.

Bai 4. (2,0 diém)

Cho tam gidc ABC. Goi I 1 tAm duong tron ndi tiép tam giac ABC, qua I v& duong
thang vudng goc voi duong thang CI, duong thang nay cat cac canh AC, BC lan luot
tai M va N.

a/ Chtmng minh rang hai tam giac IAM va BAI dong dang.

b/ Chiing minh rang av = (31)"
Bai 5. (1,5 diém)

Cho tam giac ABC ¢6 BAC 1a goc tu. V& cac duong cao CD va BE cua tam giac ABC
(D nam trén dudng thang AB, E nam trén duong thang AC). Goi M,N lan luot 1a chan
duong vudng goc cua cac diém B va C trén dudng thang DE. Biét rang St 1a dién tich
tam giac ADE, 52 1a dién tich tam giac BEM va 53 1a dién tich tam giac CDN. Tinh
dién tich tam gidc ABC theo S1:52: 55,

PE SO 276
Cau 1: (3,5diem)
a/Tim céc s6 nguyén x,y théa man: y?+ 2xy —7x-12 =0

b/Tinh A=+6-11—6++11
Cau 2:(2,5 diém)
- 2 . 2xX+1 Jx X—-4 ‘s )
Cho bidu thirc P:{x X+1_X_&+J.[x_mj (V6i x20: x24)
a) Rt gon biéu thic P.
b) Tim cAc gid tri cia x de Pv4—x <0
Céu 3: (6 diem)
a/Phan tich da thtrc sau thanh nhan tir: x° + 2014x3 - 2014x% + 2013x — 2014

b/Giai phuong trinh sau: X —3x=2Jx-1-4.
c/Tim gia tri nho nhat cua biéu thic:
aZ
Ca-1

Cau 4: (2 ®i0m)

Tinh canh day BC cua tam giac can ABC biét duong cao tng véi canh day bang
15,6cm va dudng cao tng véi canh bén bang 12cm.
Cau 5:(6 diém). Cho AABC c¢d 3 goc nhon néi tiép dudng tron (O; R). Cac dudng cao

AD, BE, CF cit nhau tai H. Kéo dai AO cit duong tron tai K.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi 7
a/ Chung minh ti gidc BHCK la hinh binh hanh va H,M,K thang hang

b/ Ké OM vubéng géc vai BC tai M. Goi G la trong tam cua A ABC.

Chﬁng minh SAHG= ZSAGO

¢/ Chting minh: HD  HE HF_
D BE CF
DE SO 277
Caul (49)
Chobiduthicp= | MX_L | x+8),) V141 1
34+4Ux—=1 10—x] | x=3Jx—1-1 +/x-1
1) Ratgon P

2) Tinh gié tri cua P khi x = 1/3”‘/5 —1/3_2‘/5

3-2v2 \3+242
Cau Il (4d)
Trong ciing mot hé toa do, cho duong thing d: y = x — 2 va parabol (P): y = - x*. Goi A
va B 1a giao diém cua d va (P).
1) Tinh d6 dai AB.
2) Tim m dé duong thang d’: y =- x = m cat (P) tai hai diém C va D sao cho
CD =AB.

Cau Il (4d)
X2
—+X=2
1) Giai h¢ phuong trinh y
oot
x V7o
2) Tim nghiém nguyén cia phuong trinh 2x° + y* -2 x%y = 320

Cau 1V (64d)
Cho tam giac nhon ABC c¢6 AB > AC. Goi M 1a trung diém cua BC; H 14 truc tam;
AD, BE, CF la cac dudng cao cua tam giac ABC. Ki hiéu (C;) va (C,) lan luot 12
duong tron ngoai tiép tam giac AEF va DKE, véi K 1a giao diém cua EF va BC.
Chtring minh rang:

1) ME la tiép tuyén chung cua (C,) va (C,).

2) KH LAM.
Cau V (2d) ’
Vo1 0<x;y;z<1. Tim tat ca cac nghiém cua phuong trinh:
X y z 3
+ _

+ =
1+y+zx 1+z4+Xxy 1+X+yz X+Yy+z
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Nguoi swu tAm, tong hgp: Ho Khic Vi
DE SO 278
Cau 1 (2 diém):
a.Choa>0,b > 0thoa min: a=xy +/(1+x%).(1+y?) va b = x. \[1+y? + y. [1+x2 .
Tinh b theo a.

b. Cho S(n) = (1+\/_ l \/_) Véi n 12 s6 nguyén duong. Chirng minh:

S(2013) = S(2012) + S(2011)

Cau 2 (2 diém):

a. Giai phuong trinh: 2012.(2013-2012x%)? = 2013 - x

2 2
b. Giai hé phuong trinh : {y (=2)=-1
Oy +1).2y - x) = 2x°y*

Céu 3 (2 diém):

a. Cho a va b la c4c s6 nguyén duong sao cho a? +b? chia hét cho a.b.
a’ +b?

ab

b. Cho 2 s thuc x, y thoa man x* + 4y? = 8. Tim gia tri I6n nhatcia M = y(2x — 3y)
Ciu 4 (3 diém)

Cho AABC nhon. Ké cac duong cao BE va CD. Pudng tron ngoai tiép AADE cat cac
duong phan giac trong va ngoai cia goc A cia AABC tai P va Q tuwong tmg. Cac dudng thang
AQ va AP cat duong thang BC lan luot tai S va R. Chting minh:

a. SC.BR =SB.CR

b. PQ L DE

c. PQ di qua trung diém cua canh BC
Cau 5 (1 diém)

Cho duodng tron (O;R), dudng kinh AB ¢6 diém M nam giira O va A .Puong thang qua M
vudng goc voi AB cat duong tron (O) tai C. Goi D 1a diém chinh gitra cung AB (C, D nam
khac phia ddi véi AB). Xac dinh vi tri diém M dé dién tich tam giac MCD 1én nhat.

Hay tinh gid tri cua biéu thic: A =

PE SO 279
Cau 1 (5 diém) Cho bidu thic: M _{Xfw‘l : 3[] [“—&*2 nyj

a) Rdt gon M.
b) Tinh gid tri cha M néu X =6-2/5
¢) Tim cdc gid tri cha n d€ ¢6 x thoa man (\/;4‘1)'\/' =/x+n

Cau 2 (3 diém)
a) Cho x vay la cac s6 duong thba man Xy + \/(1+ X2X1+ y2) =+/2011
Tinh gi4 tri ctia biéu thc : A=x\1+ Yy + y/1+ %2
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Nguwoi swu tam, tong hgp: Ho Khac Vi

2 2

Y o2
y

b) Cho xy=1 va x>y. Ching minh rang

Cau 3 (5 diém)
a) Cho x,y, z 1a cic sO nguyén sao cho (x-y)(y-z)(z-x)=x+y+z. Chiing minh rang
khidé x+y+z:27
b) Cho biéu thitc M =ya+3—4v/a—1++a+15-8/a—1
- Tim diéu kién cua a d€ M x4c dinh.
- Tim gia tri nho nhat ctia M.

Cau 4 (5 diém) Cho hinh vuong ABCD, goi I 1a diém bat ki trén canh AB (I khdc A va
B). Tia DI cit tia CB tai E. Pudng thang CI cat AE tai M. Trén tia doi tia AB 14y diém
N sao cho AN=BE.

a) Chiing minh rang CN vuong géc vé6i DE.

b) Chiing minh rang DE vuong géc véi BM.

Cau 5 (2 diém) Cho tam gidc ABC c6 do dai 3 canh la a, b, ¢ va chu vi tam giac la 2p.
p . > p p p
h h : + + >9
Ching minh rang o—a p_b p_c
PE SO 280

Bai 1. (3,0 diém). Cho bidu thuc: P = ey xy ) () xeyr2g)
—\/x_ 1+\/_ 1-xy

a) RUt gon biéu thic P.

b) Tinh gid tri cua P voi X =

2
2+ \/§ '
Bai 2. (4,5 diém). ,
a) Tim so tu nhién n sao cho: n + 12 va n — 77 la hai so chinh phuong.
b) Tim nghiém nguyén duong ctia phuong trinh: x(y — 2) + 3y = 27.
c) Cho ba sé x, y, z thod min déng thoi: X> +2y+1=y* +2z+1=272°+2x+1=0
2013 2013 2013

Tinh gia tri cua biéu thuc : A= X~ " +y

Bai 3. (4,5 diém).

a) Cho bidu thirc : M = X° —=5X+y* +xy —4y +2020 .

Véi gia tri ndo caa x, y thi M dat gid tri nhé nhat ? Tim gié tri nho nhat do.
b) Hay tinh gia tri cua biéu thirc N = a° + b® — 3(a + b) + 2014 bét rang:

a=3%5+2J6 +35-2v6;b=317+12v2 + 317 —122
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

1 1 1
) Glai phuong trinh: X 34Vx12 X2 4Vx1 Axrlix =t
Bai 4. (5,0 diém). Cho nira duong tron (0) duong kinh BC = 2R va A 1a mot diém trén
nira dudng tron d6. V& AH vudng goc voi BC. Goi | va K lan luot 1a cac diém doi
xung cua H qua AB va AC.
a) Chtrng minh ba diém I, A, K thang hang
b) Chitng minh IK 1a tiép tuyén cua nira duong tron (O).
¢) Xac dinh vj tri cua diém H trén BC dé dién tich t giac BIKC dat gia tri Ion nhat.
Tim gié trj I6n nhét do. ‘ ‘ ,
Bai 5. (3,0 diém). Cho tam giac ABC déu cé canh bang 1cm. Trén canh AC lay cac
diém D, E sao cho ZABD = ZCBE = 20°. Goi M la trung diém cua BE va N la diém
trén canh BC sao BN = BM. Tinh tong di¢n tich hai tam giac BCE va tam gidc BEN.

PE SO 281

Bai 1 (2,0 diém)
Cho biéu thuc:

A = \fx+4m+\/x—4m
18, E
X X

R0t gon roi tim cé&c gia tri nguyén cua x dé A cé gia tri nguyén.
Bai 2 (2,0 diém)

Giai cac phuong trinh:

X2 —3X+2+/X+3=+/x-2+x? +2x-3

b. (4x+2)x+8=3x*+7x+8
Bai 3 (1,5 diém)

a. Cho f(x)=(x*+12x-31)*",

Tinh f(a) véi a=316-85 + 316 +85

b. Tim cac s6 nguyén x, y théa man: y?+2xy—3x—2=0
Bai 4 (1,5 diém)

a. Cho a, b, ¢ 1a ba sé hiru ti thoa man: abc = 1

a b ¢ a® b* ¢
Va gt Gt =t
b® ¢° a c a b , ,
Chang minh rang it nhat mot trong ba so a, b, ¢ 1a binh phuong cia mot s6 hiru
ti.
b.Choa,b,c Iacécsé duong thoaman: a+b + ¢ = 3.
Chuang minh rang , b, ¢ .3

1+b2 1+¢* 1+a* 2
Bai 5 (3.0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

Cho duong tron (O; R) va hai dudng kinh AB va CD sao cho tiép tuyén tai A cua
duong tron (O; R) cit cac duong thang BC va BD tai hai diém tuong tng 1a E va F.
Goi P va Q lan luot 1a trung diém cua cac doan thang AE va AF.

a. Chuing minh rang truc tm H ciia tam giac BPQ 1a trung diém cuia doan thang OA.

b. Hai duong kinh AB va CD thoa man diéu kién gi thi tam giac BPQ c6 dién tich
nhé nhat.

3
¢. Chtng minh céc hé¢ thtc sau: CE.DF.EF = CD® va S:; = %

7 PE SO 282
Bai 1: (4 diém)

_ \/4"'2\@_\/5 ' — (W2 2013
a) Cho x= . Tinh P=(x"+x+1)
(5 +2)317/5 - 38 -2

b) Cho A= /l—i .Biétx,y eQ vax=0;y =0 thoa man : x>+ y® = 2x%y?
Xy

Chung minh rang : AcQ
Bai 2: ( 4 diém) Chiing minh rang néu a, b, ¢ 1a ba sé thoa man :a+ b + ¢ = 2013 va
1 1 1 1

Z4+Z4+Z=—— . Thitrong basb a, b, ¢ phai c6 mot sé6 bang 2013.
a b c 2013

Bai 3: (4 diém)
a) Gidi phuong trinh: X*+3X+1=(X+3)yX*+1
y> —2X + 2xy=1
X +y>+X+y=8
Bai4 : (4diém) Cho a R thoamina’—a’+a=2. Chang minhrang : 3<a’®< 4

b) Giai hé phuong trinh : {

Bai 5: (4 diém) Cho tam giac ABC cén tai A, noi tiép duong tron tam O. Goi D 2
trung diém cta AB, E la trong tam cua tam giac ACD. Chang minh rang OE L CD.
PE SO 283
Caul
a) BiétN = dcba,
Chung minh rang N chia hét cho 4 khi va chi khi a + 2b chia hét cho 4

b) Phan tich bidu thirc thanh nhan tir : M = a—b++/ab? —v/b®
Cau 2:

a) Chox,vy,z>0.Hay rit gon biéu thirc
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

M= [X+y+3+2,/3x+3y +1/x+y+3-2,/3x+3y

b) Tim X, y sao cho biéu thirc A = 2x* + 9y* — 6xy — 6x — 12 y + 2011 ¢4 gid tri nhod nhat .
Tim gia tri dé
Cau 3:
a) Gidi phuongtrinh x* +4x+5=22x+3
b) Chitng minh ring : Vn+2 —Jn+1</n+1—+/n, trong d6 n |2 s nguyén duong
Cau4:

1 1 4 1
AH? AC? BD?
2) Cho hinh thang ABCD (AB // CD va AB < CD ) c6 A =90° . Chitng minh rang :
a) AC>BD
b) AC’-BD”=CD’- AB?
Cau 5: Cho dudng tron (O; R) va mot diém A ¢ dinh nam trong duong tron d6 (A # 0) .Xac
dinh vi tri ciia diém B trén duong tron (O) sao cho goc OBA 16n nhét

PE SO 284

1) Cho hinh thoi ABCD, dwdng cao AH . Chirng minh rang

CAU 1: (4 diem)
1.1/ Sosanh: 2009 ++2011 va 24/2010
2.2/ Tim gia tri nhé nhat cia A = Ja+3-4Ja—1++a+15-8Ja_1
CAU 2: (5 diém)
2.1/(2diém) Gidi phuong trinh:  [x-1+3[x-4=7  Vvéi 1<x <4
2.2/ (3diém) Cho ham séy = x* c6 do thi (P) va hai diém A, B thuoc (P) c6 hoanh
do lan luot la -1 va 2.
a/ Viét phuong trinh dudng thang AB.
b/Tim toa do diém M thudc cung AB cua d6 thi (P) sao cho tam giac MAB c6
dién tich 16n nhét.
CAU 3: (5 diém) Cho duong tron ( O; R) va day cung BC véi Boc =120°. CAc tiép
tuyén vé& tai B va C véi dudng tron cat nhau tai A.Goi M 1a mot diém tly y trén cung
nho BC (M khéc B va C). Tiép tuyén tai M véi dudng tron (O) cat AB tai E va cat AC
tai F.

a/ Tinh chu vi tam giac AEF theo R

b/Goi I va K tuwong tng la giao diém cua BC véi OE va OF. Ching minh tir giac
OIFC ndi tiép va cac duong thang OM, EK, FI cung di qua mot diém.

¢/ Chung minh: EF = 2IK
CAU 4: (3diém)

4.1/ Cho duong tron tim O ,duong kinh AB, M 1a diém di dong trén duong tron,
vé MH vuéng goc AB tai H.Tim vi tri caa diém M trén duong tron O sao cho dién tich
tam giac OMH 16n nhit.

4.2/ Cho tam gidc ABC vudng tai A ¢6 AB =c, AC =b va duong phén giac trong
goc A la AD=d.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Chtrng minh: £:3+1
- . d bc
CAU 5: (3diém) Kim dong ho chi 6 gio .Hoéi sau bao 1au kim phut va kim gio lai gap
nhau?

q DE SO 285
Bai 1: (3 diém)
_|_£ ]__@ )
a) Chiing minh A = 2_ 4 2_ lash nguyén
B B
1+,1+5 1—-1-—-
2 2
. _ , 2013* 2013
b) Tinh B \/1+2013 +20142 +2014.

Bai 2: (3 diém)

a) Chang minh gié tri biéu thie M = x* — 3x? — x + 21 chia hét cho 6 véi x 1a 56
nguyén lé.

b) Cho a; b 14 hai s6 chinh phuong 1¢ lién tiép, chiing minh:

N = (a— 1)(b — 1) chia hét cho 192.

Bai 3: (3 diém) Giai cac phuong trinh sau:

a) (C—1)0C+4x+3)=45  b) x2+09x+20=2J3x + 10
Bai 4: (3 diém))

a) Tim gié tri nho nhat caa P = x* + xy + y* — 3x — 3y + 2017.

X3

b) Tim gié tri 16n nhat caa Q = o

Bai 5: (8 diém)
a) Cho tam giac ABC vubng cén tai A; BD 1a duong trung tuyén. Qua A vé
duong thang vudng goc véi BD cit BC tai E. Chitng minh EB = 2EC
b) Cho tam giac ABC can tai A duong cao AH va BK.
1 1 .1

Chang minh =
umg minh g1z = gez T 42
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
¢) Cho dudng tron (O;R) va mot diém A sao cho OA = Ry/2 . V& céc tiép tuyén

AB, AC véi dudng tron. Mot goc xOy bang 45° cit doan thang AB va AC lan luot tai
D va E. Chttng minh rang:
1. DE Ilatiép tuyén caa duong tron (O)

2. %R<DE<R

7 PE SO 286
Cau 1: Cho biéu thuce: (4,5d)
X—3 2 JX /2

R e e o L e s

a) Ratgon P
b) Tinh gia tri cua P khi x = 3-242.

Cau 2: Giai phuong trinh: ( x° + 3x — 4)(X* + X — 6) = 24 (4d)

Céu 3: (3,5d) Cho 3 sd a, b, ¢ duong . CMR:

a’® a’c b’a b’ c’a c%

et —t—F—+
c b c a b a
Céau4 (3 d) Cho tam giac ABC, duong trung tuyén AM. Goi I 13 trung diém ctia AM,
BI Zcét AC tai K. Tinh dién tich tam giac AIK biét dién tich tam giac ABC bang 120
cm’,
CAaus5 (5 d) Cho tam giac ABC ( B=C=a), dudng cao AH. Qua H v& HE vuong goc
vo1 AC (E thuoc AC), cho HE=h
a) Tinh di¢n tich tam gidc ABC theo h va «
b) Goi M 1a trung diém ctua HE. Chimg minh AM _L BE
DE SO 287

> 6abc

Cau 1: (2,0 diém)
Cho a—b =3.Tinh gid tri cia biéu thic: A= a’(a+1) — b%(b — 1) +ab — 3ab(a — b +1).

_ \/1007—\/2013 B \/1007+«/2013
2 2

Cau 2: (2,0 diém) Ratgon:B =

Cau 3: (2,0 diém) Chirng minh : n®-6n*-13n+ 18 chia hétcho6.(neZ)
Cau 4: (2,0 diém) Cho ham s8y = f(x) = (4m - m*-5)x -4/2012 .So sanh f(1-/2011) va f(1-

J2013).

2
Cau 5: (1,5diém) Cho AABC c6 trung tuyén AM .Chirng minh : AB? + AC? = 2AM? + BC
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

Cau 6 : (1,5diém) Tim sb tu nhién a biét a + 13 va a— 76 |a cac s chinh phuong.
Cau 7: (1,5diém) Chirng minh rang véi moix,ytacéd: x*+y*>xy’ +x°y

Cau 8: (1,5diém) Tim gia tri nh6 nhat cda biéu thirc: C = (2x—3)2 —2|2x—3|+6

C4au 9: (1,5diém) Cho AABC cé A nhon ndi tiép dwdng tron (O;R) .Chirng minh rang:
BC=2R.sinA

Cau 10:(1,5diém) Tim céc s6 nguyén t& x,y thod man : x> —2y* =1

Cau 11:(1,5diém) Cho AABC, dudng thang d cat AB, AC va trung tuyén AM theo thit tu tai

E .E.N

AB AB AC AC 2AM

AE AF AN

Cau12:(1,5diém) Cho duong tron (O;R) va duong thang a & ngoai duwdng tron. Goi OH I3

khodng céch tlr tdm O dén a va M |a mot diém chuyén dong trén a. T M ké hai tiép tuyén

MA,MB véi duwdng tron (O) (A, B 1a hai tiép diém). Goi D |a giao diém cla AB vdi OH. Chirng

minh rang D |13 diém c¢& dinh .

(E#A,Bva F=A,C).Ching minh :

PE SO 288
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cau 1. (4,0 didm)

2
, T-1 1\ [ 1 &
Cho bidu thire: P=("_ _ X __ ¥
SJr4l \_.-'r:l' -1 2\_.-"'1' 2

1. Rit gon P.

2Timz déd P> 2,/
Céu 2.(3 0 diém)
1 4

) 1
1. Cho a,b |3 hai sd thec dwong tiy §. Chirng minh — + = = :
a b a+b

, .1 1
2. Cho ba sd thuc a,b,c thda mén a + b4 e = 1. Chitng minh rang — + T = 16,
ac  bc

Cau3. (30 diém)

Cho 100 s tw nhién lién tiép tir 1 dén 100, ¥ép mdt céch thy ¥ 100 =6 trén ndi tiép nhau thanh mdt déy céc
chif 56 ta duoc s6 A Hai A co chia hét cho 2007 khing ?

Cau 4. (5,0 diém)

1. Gidi phwrong tinh 42 + 10z +9 =5/22* +52 +32 .

2. i st b ba 6 thwe (x,,2) thia mén hé: rt+l=y+z 0
ry+2'—T2+10=0

Tirm tat ¢3 céc b ba (z,y,2) thia mén hé (I) sao cho 2* + 9% = 17.
Cau 5 (5,0 diém)

Cho tam gidc ABC vuiing & A va dweéng cao AH. Mt dwéng trin di qua Bvi C cit AB,AC lan lwot & M
va IV 8 hinh chiy nhat AM DC.

. AM AN b Ching minh ring HN vufing goc véi HD.
a) Chirng minh rang ——— =

CH aH
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 289

Bai 1: (3 diém) - f . _
a) Chimg minh ring néu tong cua hai 56 nguyén chia hét cho 3 thi téng lip phuong cua

ching chia hél cho 9. ] ] .
b) Viétl cée so wr nhién & lién tép ur 1 dén 2013 1a duge s6 A = 1357911...20112013.

Héi s A cd bao nhigu chir 47

Bai 2: (5 diém):

&) Gigi ede phuong trinh: 3x° -9x+1=|x - 2|

b) Giai bét phuong trinh: X+l _I
=1 x+1
|l_ =2
X y-2

¢) Giai hé phueong trinh: -c.'z ’ l
—- =11
Ix 2-y

Bai 3: (3 diém) Cho phuong trinh bie hai x* — 2x + m + 2 = 0. Tim m dé phurong trinh:
a) c6 hai nghiém phan biét x,, x, théa diéu kién x” +x3 =8,
b) ¢ ding mdt nghiém duong.
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"TUYEN TAP 500 PE THI HOC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 290
PHONG GD&DT DE THI HQC SINH GIOI CAP THANH PHO
TP. BAC GIANG NAM HQC 2016-2017

Mon: Toan lép 9
Thoi gian lam bai: 150 phat

Bai 1: (5 diém)
a. Cho biéu thire M=Y2"2 e vOia,b>0vaazb
\/ZTT/E Jb- f 5
Rt goi M va tinh gia tri bleu thic M blet (1 —a)(l ~b)+2Jab=1
b. Ti / b th a 182 =3
im cac s6 nguyén a, b thoa m n —— )\/'4 J2 =
¢. Cho a, b, ¢ thoa man \/3+\/[_)+\/Z‘_7,a+b+c—23.\/ be =

i AECIN P ( , 1 1 1

Tinh gia tr1 biéu thirc H= +

B e e e Jab+ Ve =6 Jbo+va—6 Jea+Jb-6
Bai 2: (4,5 diém)

» SR ; —\"4+‘/§+\M_ﬁ~. 3
a. Tinh gia tri cta bi¢u thirc N= m ; \/27 1042
b. Cho a, b 1a s6 hiru ti thoa man (& +6° - 2)(a+ b)' +(1-ab)® = -4ab
Chimg minh i+ ab la s6 hiru ti
c. Giai phuong trinh X’ — x—4 = ZM(] - X)
Bai 3: (3,5 di¢m)
a. Tim tat ca cac cip s6 nguyén (x;y) thoa man ¥ + y* = x/* +1

b. Cho a, b, ¢>0 théa man abc=1 . Chimg minh : ' : + : <3
Vab+a+2 Jbe+b+2 Jearc+2 2

Bai 4: (6 diém) Cho nira dudng tron (O;R) duong kinh AB. Trén nira mat phing bd AB ¢6 chira

nira duong tron vé tiép tuyén Ax vdi nira dudomg tron, trén Ax liy M sao cho AM > R. Tir M vé
tiép tuyén MC v6i nira duong tron, tir C vé CH vudng goc voi AB, CE vudng goc véi AM.
Puong thing vudng goc véi AB tai O cit BC tai N. Pudng thing MO cit CE, CA, CH lan luot
tai Q, K, P.

a. Chimg minh MNCO Ia hinh thang can

b. MB cit CH tai I. Chimg minh KI son song véi AB

¢. Goi G va F lan luot 1a trung diém cia AH va AE. Chimg minh PG vudng goc véi QF

420!6

Bai 5: (1 diém) Tim s6 nguyén duong n 16n nhét dé A= 4% + +4" 1a s6 chinh phuong
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hgp: Ho Khic Vi
PE SO 291
Bai 1: (3 diém)
Chung minh rang véi moi s6 tu nhién n,
Taco: A = 7.5+ 12.6" chia hét cho 19

Bai 2: (4 diém)
Rt gon biéu thac sau:

B = (4+15)(V10 —B)(\/4—/15)

Bai 3: (4 diém)
a 2b

Choa,b>0thoa; —+—=1
l+a 1+b

Chitng minh: ab’ s%
Bai 4: (4 diém) , q
Tim gié tri nho nhat cua biéu thac:
Naz-2x2+7x+31—2J@«2+4x+21K—x2+3x+10)

V6i  —2<x<5
Bai 5: (5 diém) Cho tam giac OAB vudng can tai O, v6i OA = OB = 2a. V& duong tron tam
O, ban kinh bang a. Tim diém M thudc duong tron (O) sao cho MA + 2MB  dat gia tri nho
nhat.

7 PE SO 292
Cau 1. (5,0 diem).
1) Cho phuong trinh: x> —2mx+2m-1=0. Chimg minh phuong trinh ludn c6 hai
nghiém

X, X, V&1 moi m. Tim gia tri I6n nhat cta bieu thiac P=— 22X1X2+3 khi m
i X+ X5 + 21+ %X,)
thay doi.
2) (a). Cho ba s hitu ti a, b, ¢ thoa man 1+%=1. Chtng minh rang
a c

A=+a’ +b*+¢°
la so hitu ti. .
(b). Cho baso hitru ti x,y,z d6i mét phan biét. Chirng minh rang:
:J L -+ L ~+ 1 2|E\3.S(A)hl~l’uti.
(x=y)" (y-2° (2-%)

2 2
Cau ll. (5,0 diém).1) Giai phwong trinh: ( X j +( X j _10
x—1 X+1 9
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

2) Giai hé phuong trinh:

Cau lll. (2,0 diém). Cho tam giac déu ABC, cac diém D, E lan lugt thudc céc canh
AC, AB,
sao cho BD, CE cit nhau tai P va dién tich t& giac ADPE bang dién tich tam
giac BPC.
Tinh BPE.
Cau 1V. (4,0 diém). Cho dudng tron tam O va day cung AB cb dinh (O ¢ AB). P I3
diém di dong trén doan thang AB (P = A B va P khac trung diém AB). Puong

tron tam C di qua diém P tiép x(c véi duong tron (O) tai A. Puong tron tam D
di qua diém P tiép xUc vai duong tron (O) tai B. Hai duong tron (C) va (D) cat
nhau tai N (N = P).
1) Chttng minh rang ANP =BNP va bén diém O, D, C, N cing nam trén mot
duong tron.
2) Chang minh rang dudng trung truc caa doan ON ludn di qua diém cé dinh khi
P di dong.
Cau V. (4,0 diém).
1)Cho a,a,,....,a, la 45 sb ty nhién duong thoa man a, <a, <....< a,, <130. Dit
d;=a,,-a,, (j=12..,44). Ching minh rang it nhat mot trong 44 hi¢u d,
xuét hién it nhat 10 lan.
2) Cho ba s6 duong a,b,cthoa méan: va? +b? +\/b2 +¢% ++/c2 +a% =/2011.
2 2 2
Chéng minh ring: 22— + b* , ¢ 1 [2011
b+c c+a a+b 2V 2

PE SO 293
Bai 1: Tinh gid tri clia c4c biéu thiic sau
P = 2009+ 242008 — /2009 —24/2008

~ (20082 —2014).(20082 +4016 —3).2009

2005.2007.2010.2011
< ... [10a*=3b*+ab=0
Bai 2: Bigt | e . Chiing minh rang: 2a-b + Sb-a_9
b>a>0 3a—b 3a+b 5

Bai 3: Chitng minh rang vé6i o < 45°, ta c6 sin2a. = 2sina.. cosa.

Bai 4: Cho tam giac ABC c6 ABC=60"; BC=a; AB=c (a, ¢ la hai do dai cho trudc).
Hinh chit nhat MNPQ c6 dinh M trén canh AB, N trén canh AC, P va Q & trén canh BC
dugc goi 1a hinh chit nhat noi tiép trong tam giac ABC.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

a/ Tim vi tri ciia M trén canh AB dé hinh chit nhat MNPQ c6 dién tich 16n nhat.

Tinh dién tich 16n nhat do.

b/ Dung hinh vuong EFGH noi ti€p trong tam gidc ABC bang thuGc ké va com-

pa.
Tinh dién tich cta hinh vuong d6
Bui 5: Cho diém M thudc mién trong tam gidc ABC. Céac tia AM, BM, CM cit cac
canh cua tam giac ABC theo thtr tu ¢ P, Q, R. Chtrng minh rang:
ay MP_ MO MR _

AP BQ CR
by MA MB MC_
AP BQ CR
PE SO 294
; v —Vx)(1-x
Cau I: (4,0 didm) Cho bidu thic A=| 2XLrX | 2xdx+x=Vx ( I )—1
1-x 1+x\/_ 2\/;—1
1. Rat gon biéu thic A
. , 1
2. Tim X dé A<—$
Cau I1: (4diém)
1. Giai phuong trinh X — 3 -2=0.

X*=x—-2 x*-5x-2
2. Giai h¢ phuong trinh {XZ +y =20y
(x +y)(A+ xy) = 4x°y*
Cau I11: (4diém)
1. Tim cac nghiém nguyén (x; y) cia phuong trinh: 5(X° + Xy +y°) = 7(X +2y) .
2. Tim tat ca cac s6 nguyén té p, g sao cho ton tai sb tu nhién m thoa méan :
pg _m’+1

p+q m+1’

Cau IV: (6diém)

Cho 3 diém A , B, C ¢6 dinh nam trén mot duong thang d (B nam gitta A va C).

V& duong tron tam O thay d6i nhung luén di qua B va C (O khong thudc duong thang
d). Ké AM va AN Ila cac tiép tuyén véi duong tron tam O tai M va N. Goi I 1a trung diém cua
BC, AO cit MN tai H va cit duong tron tai cac diém P va Q (P nam gitta A va O), BC cit
MN tai K.

1. Chang minh 4 diém O, M, N, | cling nam trén mot dudng tron.

2. Chirng minh diém K ¢d dinh khi duong tron tim O thay ddi.

3. Goi D 1a trung diém cta HQ, tir H ké dudng thang vubng goc véi MD cat duong
thang MP tai E. Ching minh P 13 trung diém cua ME.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tam, tong hgp: H6 Khac Vii
Céau V: (2diem)

Cho cac sb thuc duong a,b,c théa man 2(%+9)+c(i+£j 6. Tim gia tri nho
a

b? a
nhat cua biéu thirc P = be P S 4ab .
a(2b+c) b(2a+c) c(a+hb)
PE SO 295

Bai1 (2 diém ): Cho da thic: f(x) = x* + 6x> + 11x* + 6x

1/ Phan tich f(x) thanh nhan tu.

2/ Chiing minh rang véi moi gia tri nguyén cta x thi f(x) + 1 luon ¢6 gid tri 1a
sO chinh phuong.

Bai 2 (1,5 di€ém ): Cho phuong trinh 4n x:
4x-7  a b

x2-3x+2 x-1 x-2

Tim a va b dé phuong trinh ¢6 nghiém 12 bat ky s6 thuc nao khdc 1 va 2.

;o vOol X = 1;x = 2.

Bai 3 (2 diém ): Tim gi4 tri 16n nhit va nhd nhat clia biéu thitc B = x + y + z; biét
2

rang x; y; z 1a c4c so thuc thoa man diéu kién y*+yz+z*=1 - 3%
Bai 4 (3,5 diém ): Cho hinh vuong ABCD ( AB = a ), M la mot diém bat ky trén canh
BC. Tia Ax vuong géc véi AM cat dudng thang CD tai K. Goi I 12 trung diém ctia doan
thang MK. Tia AI cat dudng thang CD tai E. Puong thing qua M song song v6i AB cit
Al tai N.

1/ Tt gidc MNKE Ia hinh gi ? Ching minh.

2/ Ching minh: AK* = KC . KE.

3/ Chitng minh rang khi diém M di chuyén trén canh BC thi tam gidc CME lu6n
¢6 chu vi khong déi.

4/

thuoc vao vi tri clia diém M.

Bai 5 (1 diém ): Cho a; b; ¢ 1 cdc s6 thuc thod man diéu kién: abc = 2008. Chiing
minh rang:
2008a b C

+ + =1
ab+2008a+2008 bc+b+2008 ca+c+1

DE SO 296
cau 1 (2 diém)
Tim nghiém nguyén duong ctia phuong trinh
XyZ=X+Y+Z
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
276



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
cau 2 (2 diém)

a) Giai phuong trinh X® —x*—x =

OOIH

b) Cho cdc s6 duong x, y, z thoa man diéu kién xyz = 100. Tinh gia tri ciia biéu thic

Ao Jy 104z
\W+\F+1O \/y£z+f+l z+10f+10

cau 3 (2 diém)

a) Chitng minh rang néu céc so x, y, z ¢6 téng 1a mot s6 khong am thi
x® +y® +2° > 3xyz.

N e g 2 ~ DN A 1 c s . 2 g 9 oA 2
b) Cho m, n la c4c s6 thoa man diéu kién mn = > Tim gid tri nho nhéat cua bieu thic

m?+n®> m°n?
m?n?  m?+n?’

P =
cau 4 (1.5 diém)

Trong mat phang Oxy, cho dudng théng (d) c6 phuong trinh (M—-4)x+(m-3)y=1 (m la tham
s6). Tim m dé khoang c4ch tir goc toa do dén dudng thang (d) 13 16n nhat.
cau 5 (2,5 diém)

Cho duong tron tam O, dudng kinh BC = 2R. Tir diém P trén tia ti€p tuyén clia dudng tron tai B,
vé ti€p tuyén thi hai PA (A 12 ti€p diém) véi dudng tron. Goi H la hinh chiéu ciia A 1én BC, E 1a
giao diém cta PC va AH.

a) Chting minh E 1a trung diém cta AH.

b) Tinh AH theo R va khoang cach d = PO.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
7 PE SO 297
Cau 1. ( 4 diém). Giai phuong trinh
1.4X2 —6X+9 ++/x2 +10x+25 =8
2.y?—2y+3= 20

X*+2x+4
Cau ll. (4 diém)
1. Cho biéu thirc :
X2 +2x+3
T (x+2)?
Tim gi4 tri nhé nhat cta biéu thirc A.
2. Cho a>0; b>0; c>0

Chtrng minh bét ding thic ( at+b+c) ( ! tl) ij 9

Cau Il1. (4,5 diém)
1. Giai bai toan bang cach 1ap phuong trinh.
Tim sb ty nhién c6 hai chir s6 biét rang chir s6 hang chuc 16n hon chir s6 hang don vi
1a 2 va s6 @6 16n hon tong cac binh phuong cac chir s6 ctia nd 1a 1.
2. Cho phwong trinh: x* —(m+1)x+2m-3=0 (1)
+ Chtrng minh rang phuong trinh trén ludn c6 2 nghiém phén biét véi moi gia tri cia
m.
+ Tim gié tri cia m dé phuong trinh (1) ¢6 nghiém bang 3.
Cau IV (4 diém)
Cho hinh thang can ABCD, (AB//CD; AB > CD). Hai duong chéo AC va BD cat nhau
tai I. Goc ACD = 60°; goi E; F; M lan luot 1a trung diém cua cic doan th:fmg IA; ID;
BC.

1. Chtng minh tt gidc BEFC ndi tiép duogc trong mot dudng tron.

2. Chtng minh tam giac MEF 1a tam giac déu.
Cau V. (3,5 diém)
Cho hinh chép tam giac déu S. ABC c6 cac mit 1a tam gidc déu. Goi O 1a trung diém
cua duong cao SH cua hinh chop.
Chtng minh rang: gbc AOB = BOC = COA = 90°

DE SO 298

Céau 1:

RUt gon cac biéu thic sau:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

8. A= VB+\3+2v2 3+ 2426 —\B3+242 .

(20082 —2014).(20082 +4016 —3).2009
2005.2007.2010.2011

Cau 2:

Chohamsd: y= mx-3x+m+1

e. Xac dinh diém c6 dinh caa dd thi ham s6?

b. Tim gi4 tri cia m dé d6 thi ham sé 1a mot duong thang cét hai truc toa do tao
thanh tam giac c6 dién tich bang 1(don vi dién tich).
Cau 3.

a. Ching minh bét ding thirc: a? +b% ++/c? +d? >\/(a+c)* +(b+d)? .

Ap dung giai phuong trinh: Vx? +2x+5+yx*—6x+10 =5
X+16

\/§+3

f. ChoQ= . Tim gié tri nho nhat cia Q

Céau 4.
Cho hinh vuéng ABCD, trén canh BC lay diém M, trén tia d6i cua tia BA ldy

diém N sao cho BN = BM. Chung minh: cac dudng thang AM, CN va duong tron
ngoai tiép hinh vudng ABCD dong quy tai mot diém.
Caub.

Cho tam gidc ABC c0 ABC=60"; BC=a; AB=c (a, ¢ l1a hai d0 dai cho trudc).
Hinh chit nhat MNPQ c¢6 dinh M trén canh AB, N trén canh AC, P va Q ¢ trén canh
BC dugc goi 13 hinh chir nhat noi tiép trong tam giéc ABC. Tim vi tri caa M trén
canh AB dé hinh chit nhat MNPQ c6 dién tich 16n nhat. Tinh dién tich 16n nhat do.

DE SO 299
XX —4x—x +4

2X/x —14x+28/x —16

3. Tim x dé A c6 nghia, tir d6 rit gon biéu thic A.
4. Tim cdc gid tri nguyén cuia x dé biéu thiic A nhan gid tri nguyén.

Bai 1: (4,0 diém)

Cho biéu thiic: A=
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 2: (4,0 di€ém)
Cho phuong trinh x* —2mx+m?-m-6=0 (m la tham s0).
5. Véi gia tri nao cua m thi phuong trinh da cho cé hai nghiém x, va x, sao cho
X,%_18
X, X 7
6. VGi gia tri nao cua m thi phuong trinh da cho ¢6 hai nghiém x_va x, sao cho
] +]x;| =8
Bai 3: (3,0 di€ém)
6. Cho bon so6 thuc bat ki a,b,c,d . Chitng minh:
|ab+cd|£\/(a2+c2)(b2+d2)
DAu dang thitc xay ra khi nao ?
7. Véi gid tri ndo cta géc nhon « thi biéu thiic P=3sina++3cosa ¢ gid tri 16n
nhat ? Cho biét gia tri 16n nhat do.
Bai 4: (4 diém)

Cho AABC v6i BC=a, CA=b, AB=c (c<a, c<b) . Goi M va N lan luot 1a ti€p diém
ctia canh AC va canh BC vé6i dudng tron tam O noi ti€p AABC . Poan thang MN cit tia
AO tai P va cit tia BO tai Q .Goi E, F 14n luot 1a trung diém ctia AB va AC.

MP NQ PQ
b ¢

b. Chitng minh ring : Q, E, F thing hang .
Bai 5: (3,0 di€ém)

Cho tam gidc ABC, M la trung diém cta AC va cdc dudong thang AD, BM va CE

dong qui tai K (K € AM; D e BC;E € AB). Hai tam gidc AKE va BKE c¢6 dién tich la

10 va 20. Tinh dién tich tam gidc ABC.

Bai 6: (2,0 diém)
7. Tim s6 tu nhién n d€ n+18 va n—41 1a hai s6 chinh phuong.
PE SO 300

2dx-9  fx+3 2Jx+1
x—5Vx+6 x-2 3-x
a) Tim diéu kién cua x dé biéu thirc A c6 nghia .
b) Rut gon biéu thic A .
Bai 2 (4 diém)
Gia sir Xy ; X, 1a nghiém cua phuong trinh : x* + 2kx +4=0 .

a. Ching minh rang :

Bai 1 (5 diém)

Cho biéu thic A=

2 2
Tim tat ca cac gié tri caa k sao cho co bat dang thac : [ﬁj J{ﬁj >3 .
X X
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Bai 3 (3 diém)

Cho x® +y® + 3(x* +y?) +4(x +y) +4=0vaxy >0.

Tim gié tri 16n nhét cua biéu thac : M 1.1
Xy
Bai 4 (2 diém)
Cho phuong trinh : 2+ 2-\x

Gzidx A%

a) Tim diéu kién cua x dé phuong trinh c6 nghia .
b) Giai phuong trinh .
Bai 5 (6 diém)

Cho hinh thang ABCD (CD > AB) vé6i AB // CD va AB L BD. Hai duong chéo AC
va BD cit nhau tai G . Trén dudng thang vudng goc véi AC tai C lay diém E sao cho
CE = AG va doan thang GE khéng cat duong thang CD . Trén doan thang DC lay
diém F sao cho DF = GB

a) Chiing minh AFDG dong dang véi AECG .

b) Ching minh GF LEF .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hgp: Ho Khic Vi

PE SO 301
Bai 1:(3 diém)

7 2
Cho biéu thae A= X =2, 11 1

R IPIAP R P ww AN e Y

a) Tim diéu kién cta x dé biéu thic A c¢6 nghia .
b)RUt gon biéu thic A .

¢)Tim gia tri nho nhat cua A.

Bai 2:(6 diém)
a)Giai phwong trinh: x* +2015x — 2014 = 24/2017x — 2016 .
<-2 biét X3+ y*+ 30C+y?) + 4(x+y) + 4 =0 vax.y > 0.
c)Cho x,y,z thoa mén [1 1 1} ( 1 J—l.
X y z)\x+ y+z
Tinh gia tri cua biéu thuc B:(X +y?2 )(y +211)(22017+x2017).

b)Chutng minh rang :

><||—\
‘<||—\

Bai 3:(4 diém)

a)Végin chﬁr] (neN) chang minh rang: (20" + 16" — 3"—1):323

b)Tim cac so nguyén X,y thoa man : (y+2)x* —y*-2y-1=0
Bai 4:(4 diém) ,
Cho tam gidc ABC ( c6 ba goc nhon) ndi tiep duong tron (O; R). Cac duong cao AD,
BE, CF cat nhau tai H. Kéo dai AO cit duong tron tai K. Goi G 1a trong tdm cua tam
giac ABC.

a) Ching minh Sane = 2Saco

HD HE HF
b) Ching minh — + —+—
) Chiing mi D+BE+CF

Bai 5:(3 diém)

Cho nira duong tron (O; R) duong kinh AB. C va D 14 hai diém nam trén nia duong
tron d6 sao cho gbc CAB=45", go6c DAB=230°. AC cat BD tai M. Tinh dién tich tam
gidc ABM theo R
PE SO 302
Bai 1 (3diém): Giai cac phuong trinh sau:
a) Vx*—6x+9-3x=2

b) \j8+\/§+\f5—\/§:5
C) 22— X+ fx+2+4—x* =2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Bai 2 (4diém): Cho phuong trinh: (m + 3)x* — 2(M*+3m)x+m*+12=0 (1) trong
d6 m 13 tham sd.
a)Tim sé nguyén m nho nhit sao cho phuong trinh (1) ¢ hai nghiém phan biét.
b)Ki hiéu X4, X, 1a hai nghiém cua (1). Tim s6 nguyén 16n nhét sao cho X, + X,
1a mot s6 nguyén.
Bai 3 (3diém): Chang minh rang (n*+17n):6 v&i moi s6 tu nhién n
Bai 4 (3diém): Tim gia tri ctia x dé biéu thuc sau dat gia tri 16n nhat va tim gia tri Ion
nhat do.
B=|x|{/9-x* VoI —3<x<3
Bai 5 (3diém): Cho tam giac ABC vudng ¢ A, ¢ BC=+/2, dudng cao AH:g.
Chang minh ABC la tam giac vudng can.
Bai 6 (4diém): Cho dudng tron (O) duong kinh AB; C 1a mot diém di dong trén duong
tron; H 1a hinh chiéu cua C trén AB. Trén OC lay diém M sao cho OM = OH.
a)Piém M chay trén duong nao?
b)Kéo dai BC mot doan CD = CB. Piém D chay trén dudng nao?
PE SO 303
Bai 1(4d)
1) Chitng minh ring véi moi sd tv nhién n ta ¢6 2.7" + 1 12 boi ctia 3
2) S6 19 +55 +1995* +1996" v6i k 1a s6 chin c6 phai 1a s& chinh phuong khong?
Vi sao?
Bai 2(4d)
1) Phan tich thanh nhan t&: a’ +b> +¢” -3abc
11

2) Cho P +1 =0 va abc # 0 . Chitng minh ring bi€u thifc:

M _g %+i—b khong phu thudc vao a,b,c
Bai 3 (44)
1) Cho:
1 1 1 1

= + + tot——
1+«E «E+\E ﬁ+ﬁ 120 ++/121

—1+i+ +L
Hay so sanh A va B

3) Cho a, b, ¢ 1a s6 do ba canh ctia mot tam gidc. Chitng minh ring:

t >2(1+1+—) v6i p la nira chu vi tam gidc d6
p-a p-b p-c b

Bai 4 (84d):
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
1) Cho tam gidc ABC c6 ba géc nhon. V€ dudng cao BE va AD. Goi H 1a truc
tam va G 1a trong tAm tam gidac ABC.
a) Ching minh ring : tgB.tgC :%
b) Ching té ring HG/BC < tgB.tgC =3
2) Cho hinh binh hanh ABCD, qua dinh D ké mot dudng thing cit cic dudng
thiang AC, AB, BC tai M,N,K . Chting minh ring :

a) DM ?=MN . MK

b) DM DM 1
DN DK

DE SO 304
Bai 1.
Ban An viét mot so ty nhién c6 hai cgit s6 ma tong cédc chif s6 clia n6 bing
14. Ban An dem s6 d6 chi 8 dudc s6 du 1a 4 , nhung chia 12 dudc s6 du 1a 3.
a) Ching minh ring: Ban an da lam sai it nhat mot phép toén.
b) N&u phép chia cho 8 1a diing thi phép chia thit hai cho 12 phdi c6 s6 du 1a
bao nhiéu? Tim sd bi chia.

Bai 2.
a) Tinh : A=\/\/§—\/1—x/21—12«/§

1 X
b) Choa+b+c=1va E+B+E=O.Ch1’1’ngminhréng:a2+b2+02:1.

Bai 3.
Gidi cdc phuong trinh; bt phuong trinh va hé phuong trinh sau :
a) 20 +2) =x* +1;
b) VX2 —3+3<x2;
{x +y+ \/_ 14

X +y>+xy=84

Bai 4.
Cho dudng tron (O) va ddy AB = R+/3 c6 dinh. Piém P di dong trén diy AB,
P khic A va B. Goi ( C; R;) 1a dudng tron di qua P va ti€p xiic vdi dudng tron (O;R)
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Nguwoi swu tam, tong hgp: Ho Khac Vi
tai A; Goi (D;R,) 1a dudng tron di qua P va tiép xic v6i dudng tron (O;R) tai B.Cic
dudng tron (C;R;) va (D;R,) cit nhau tai M khéac P.
a) Ching minhring : R=R,;+R;;
b) Chitng minh ring : MCDO 12 hinh thang cén;
c¢) Khi P chuyén dong, diém M chuyén dong trén dudng tron c6 dinh nao? Vi
sao ?
d) Chtng minh ring : khi P chuyén dong dudng thing PM 1uon di qua diém N
c6 dinh. X4c dinh vi tri cda P @€ tich PM. PN dat gi4 tri 16n nhat. Tinh gid
tri 16n nhat cda tich PM. PN theo R.

PE SO 305
Bai 1: (2,5 diém)
Giai phuong trinh :
Xy - X -y +a] + [x°y* + X’y + Xy* + Xy - 4b| =

0
a=(«/57 + 36 ++/38 + 6)(/57 — 36 — /38 +6)
b=v17 -1242 +y3-242 +\3+ 2.2

Bai 2 : (2,5 diém)

Hai phuong trinh :

X2+ (a-1)x+1=0;x*+ (b + 1)x + ¢ = 0 c6 nghiém chung, déng thoi hai
phuong trinh : x* + X +a-1=0vax*+ cx + b+ 1 =0 ciing c6 nghiém chung.
Tinh gia tri caa biéu thic 2004a/(b + ¢).

Bai 3 : (3,0 diém)

Cho hai duong tron tdm O, va tdm O, cit nhau tai A, B. Budng thang O,A cét
duong tron tdm O, tai D, duong thang O,A cit duong tron tdm Oy tai C.

Qua A ké dudng thang song song véi CD cét dudng tron tam O; tai M va cit
duong tron tam O, tai N.

Chuting minh rang :

1) Nam diém B ; C ; D ; O1 ; O2 nam trén mot duong tron.

2) BC + BD = MN.

Bai 4 : (2,0 diém) Tim céc s6 thuc x va y thoa man x° + y* = 3 va x +y 1a mot
s nguyén.

PE SO 306

2 5Jx 1 . Jx-1

142X 4x-1 1-2Jx" ax+4adx +1

Cau 1: (6 diém ).

1) Cho biéu thac: A=1—(
a/ Rat gon A

b/ Tim gié tri nguyén cua x dé A dat gié tri nguyén
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Nguwoi swu tam, tong hgp: Ho Khac Vi

¢/ Tinh gid tri cia Avéi X = ~73/49(5+ 4v2) 3+ 2L+ V2 )3 21+ 242).

2) Tim tat ca c4c s tu nhién abc ¢6 3 chit sd sao cho :

abc=n"-1 1 84 6 h
S vaéi n la so nguyén Ién hon 2.
cha=(n-2)° gy

Cau 2: (4 diém).
1) Giai phuong trinh sau: X +3++/1—Xx° =3J/x+1+1-x

. I o R 1 1 1
2) Cho x,y,z 1a ba so thoa man: X.y.z=1 va x+y+z=;+§+;.

Tinh gi4 trj cta biéu thire: P =(x*"° —1)(y*** —1)(2*** -1)

Cau 3: (3 diém).
1) Txm c,c nghiém nguyén cua phuong trinh : x* + xy +y* = Xy’

2) Cho a, b va ¢ 1 céc sé thuc khdng am théa man a+b+c=1.

Chutng minh rang ab  be  ca 1
+1 a+1 b+1 4°
Cau 4: (6 diém ).
Cho O 14 trung diém ctia doan thang AB. Trén mét nira mat phang bo AB vé hai tia
AX, By vudng goc vai AB. Trén tia Ax lay diém C, trén tia By lay diém D sao cho
g6c COD = 90°. Ké OH vudng géc véi CD tai H.

a) Chung minh CD la tiép tuyén cua duong tron tam O duong kinh AB;

b) Chitng minh AC.BD = AE

¢) Néu cach xac dinh vi tri diém C trén tia Ax dé dién tich tam giac COD bang
dién tich tam gidc AHB.
C4u 5: (1 diém ). Tim nghiém nguyén dwong ctia phuong trinh : x*+2y” +2xy +3y- 4 =
0

PE SO 307

V1-1-x2 .w(1+ x)3 +\/(1—x)3}

Bai 1: (4 diém)

Cho A=

2 _\1-x?
1. Rut gon A
2. Tim X biét A > %
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Nguoi swu tim, tong hep: Ho Khac Vii
Bai 2: (4 diém)
3xy =4(x+Y)
1. Giai hé phuong trinh: {5yz = 6(y + z)
7zx =8(z + X)
2. Giai phuong trinh: x* + 9 = 5x(3 — x9)

Bai 3: (4 diém)
1. Cho a, b > 0. Chitng minh réng: aLzb > \/ab

~ 2.Chia1050:2;3; 4; 5, 7; 8; 9; 10; 12; 14 Iam thanh hai nhom rdi lay tich cac
so trong moi nhdm. Goi M la tong cua hai tich so do. Tim gia tri nho nhat cua M va chi
ra it nhat 4 cach chia sao cho M nh¢ nhat.

Bai 4: (5 diém)

Cho nira dudng tron (O) dudng kinh AB. Goi Ax, By la cac tiép tuyén tai A va
B cua (O). Tiép tuyén tai diém M tuy y caa (O) cat Ax va By lan luot tai C va D.

1. Chiing minh AB la tiép tuyén ciia duong tron ngoai tiép AOCD.

2. Cho AB = 8cm. Tim vij tri ciia C dé chu vi tir giac ABDC bang 28cm, khi do
tinh phan dién tich cua tt gidc nam ngoai (O).

Bai 5: (3 diém)
Tim tat ca cac tam giac vudng c6 sb do cac canh 1a s6 nguyén va hai lan s do
dién tich bang ba 1an s6 do chu vi.
PE SO 308
Cau 1 (2.0 diém)
1)Phan tich da thac sau thanh nhan tr:  (a+b+c)*-a®-b®-¢?

2)Rt gon biéu thuc sau :A=\j4+«/10+2\/§ +\/4—x/10+2\/§ 5
Cau2(2,0diém)
1)Chtrng minh rang néu phuong trinh : x* + ax® +bx* +ax+1=0 ¢0 nghiém
thi: a®>+({©-2)>-3>0
2)Tim gia tri cia m dé hé phuong trinh :
mx’ +|x|—y =1-m
x> +y? =1
Céu 3 (2,0 diém ) ‘ ‘
1)Tim céac so nguyén duong a,b,c thoa man dong thoi cac diéu kién :

Ja-b+c=va-+b+c va 1+i+1=1
a c

C6 nghiém duy nhat
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2)Trén to giay ké vo han cac 6 vudng va duoc td boi cac mau do hoic xanh thoa
man bat cir hinh chir nhat nao kich thudc 2x3 thi ¢6 dung hai 6 mau d6.Hoi hinh
chir nhat c6 kich thudgc 2010x2011 ¢ bao nhiéu 6 mau do .
Cau4 (3.0 diém )
1)Cho hinh thoi ABCD canh a, goi R va r lan luot 1a cac ban kinh cac duong tron
ngoai tiép cac tam giac ABD va ABC.

a) Ching minh :%+r—12:%
3,3
b) Chung minh: S,., :(R%_Fi—:z)z; ( Kihiéu S, ladién tich t giac ABCD )

2) Cho tam gidc ABC cén tai A c6 BAC =108°.Chang minh : A—C la s6 vo ti.
Cau 5 (1,0 diém )
Cho f(x)=ax*+bx+c thoa mén véi moi x sao cho —1<x<1 va |f(x)|<p.
Tim s6 g nhé nhat sao cho |a|+[b|+|c|< p.g
PE SO 309

Cau I. (4,0 diém):

Cho biéu thiic P = xJx -3 2(\/;—3) Jx+3

x—2Jx-3  Jx+1 3-x

1. Ratgon P ,
2. Tim gia tri nho nhat cta P va gia tri twong (tng cua X.

Céu I1. (5,0 diém):
1. Tim tit ca cac gié tri ciia m sao cho phuong trinh x* — 4x% + 8x + m = 0 ¢c6 4
nghiém phan biét.
2+3X=—
2. Giai hé¢ phuong trinh:

Cau III. (4,0 dtem)
1. Tim tat ca c4c sb ty nhién n duong sao cho 2" — 15 1a binh phuong cta s6 tu
nhién.

2. Cho m, n l1a cac sb tu nhién thod min v6-">0. Chang minh ring
n

NN
n 2mn )

Cau IV. (6,0 diem): Cho tam giac ABC nhon c6 AB < AC, ndi tiep duong tron tdm
(Q). Cac duong cao AD, BE, CF cua tam giac ABC cat nhau tai H. Goi M 1a trung

diém cua canh BC, () la duong tron ngoai tiép tam gidc AEF. Puong tron (o) cit
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vi, ’ 7
(Q) tai hai diem A, N (A =N), Buong thang AM cat duong tron () tai hai diem A, K

(K #A).

1. Chtng minh rang ba diém N, H, M thang hang.

2. Chang minh goc NDE = géc FDK

3. Chiing minh rang ta giac BHKC noi tiép.
Cau V. (1,0 diém): Cho mot bang ké 6 vudng kich thudc 7 X 7 (gom 49 6 vudng don
vi). bat 22dau tha vao bang sao cho mdi 6 vudng don vi c6 khéng qua mot dau thu.
Hai dau tha duoc goi 1a ttan cdng 1an nhau néu ho cling trén mét hang hoic cuing trén
mét cot. Chitng minh rang véi mdi cach dat bat ki ludn ton tai it nhat 4 dau thu doi mot
khong tan cong 13n nhau.

PE SO 310

Bail (2 diem)
Rt gon biéu thuc:

J4x® —16x% + 21x -9
x-1

A=

Bai Il (5 diéem)
1) Giai phuong trinh:  2(x° +2x+3)= 5\/X +3X°+3X+2
2) Cho cac sb thuc x, y thay ddi va thoéa man 4x*-(8y+11)x+(8y*+14)=0
Tim y khi x lan luot dat duoc gia tri 16n nhat, gia tri nho nhat.
Bai 11 (5 diém)
1) Tim 7 s6 nguyén duong sao cho tich cic binh phwong cua ching bang 2 1an
tong cac binh phuong ctia ching.
2) Cho céc s thuc khdng am x. y thay d6i va thoa man x+y=1. Tim gi4 tri 16n
nhat va gia tri nho nhat cua:
B=(4x"+3y)(4y*+3x)+25xy
Bai 1V (6 diém)
Cho tam gia&c ABC noi tiép duong tron (O) duong kinh BC.
1) V& vé phia ngoai tam giac ABC nira duong tron (I) duong kinh AB va nua
duong tron (K) dudng kinh AC. Puong thang qua A cat hai nira duong trong (1), (K)
lan luot tai cac diém M, N (M khac A, B va N khéc A, C).
Tinh céc goc caa tam giac ABC khi dién tich tam giac CAN bang 3 lan dién tich
tam giac AMB.
2) Cho AB<AC va diém D thudc canh AC sao cho AD=AB. Goi diém E 14 hinh
chiéu cua diém D trén duong thang BC va diém F 1a hinh chiéu caa diém A trén
duong thang DE.
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So sénh % va % véi cos AEB
Bai 1V (2 diém)

Hai ngudi choi trd choi nhu sau: Trong hop ¢6 311 vién bi, lan luot timg nguoi
lay Kk vién bi, voi k € {1;2; 3}. Nguoi thing 1a ngudi 1y duoc vién bi cudi cung trong
hop bi do.

~ 1) Hoi ngudi thir nhat hay ngudi thir hai thang va chién thuat choi thé nao dé
thang?

2) Ciing hoi nhu cau trén, khi dé bai thay 311 vién bi biang n vién bi, véi n 1a sé
nguyén duong?

PE SO 311
Cau 1: (4 diém)
a) Chirng minh rang véi n 1é vane N
A =n*-3n”-n+ 3 chiahét cho 48
b)Chuang minh rang véi moi s6 nguyén x, y thi
B = (X + y)(X + 2y)(X + 3y)(X + 4y) + y* 1a 6 chinh phuong

Cau 2: (4 diem)
a) Cho a>1, b>1 chung minh ring avb—-1+bya-1<ab

aa-3 (\/_ 3) Ja+3| (a+8
a-2da-3 <a+l ﬁ]'(alj

VOl a>0a=9a=1

b) RUt gon biéu thirc B =

Cau 3: (4diéem)
Giai phuong trinh:

a) VX-1+2JX~2 + X +1=5x—2

b) X+1 x+3:x+5+x+7
2012 2010 2008 2006

Cau 4: (4 diém)

Cho tam gidc ABC c0 ba goc nhon c¢é duong cao AH.
a) Chung minh rang: SinA + CosA > 1
b) Cho BC=12cm, B=60°;C =45 Tinh dién tich tam gidc ABC?
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Cau 5: (4 diem)
_Cho tam giac ABC nhon va O la mot diém nam trong tam giac. Céc tia AO, BO,
CO lan luot cat BC, AC, AB tai M, N, P. Ching minh :

AM BN CP
—t+——+ = >
OM ON OP
PE SO 312
Bai 1: (4 d):
2012
a) Rutgon P= 0

3/2 + »\fg + %/2 —
b) Cho x+y=2 . CMR :x>+y® > 2
Bai2: (44d)
a) Khdng can tinh két qua truc tiép, hay so sanh céc tong sau day:
A=1+3+5+...+2013
B=2+4+6+....+2012
b) Gia sir f(n+1) = n.(-1)™* -2f(n), véi moi s n nguyén duong va (1) =f(2014).
Tinh tong:  f(1)+f2)+{(3)+...+(2013)
Bai 3: (4 d)
a) Cho A ABC c6 d6 dai 3 canh 12 a,b,c thoéa méan diéu kién:
a+b+c=1/ab ++/bc ++/ca . Hiy dinh dang cia A ABC.
b) Cho hai ddy s6 : a, = 2°™'+2™+1 ; b,= 22" -2"1+1.
CMR vé&i mbi s tu nhién n, c6 mét va chi mot trong hai sé a, hoic b, chia hét
cho 5.
Bai 4: (3 d) Cho A ABC vuong tai A. Trén BC ldy diém M, trén AB ldy diém N, trén
AC lay diém P sao cho BM=BN, CM = CP. Tinh sé do goc PMN
Bai 5: (3 d) : Goi A la mot trong hai giao diém caa hai duong tron (O) va (O°). Hay
xac dinh vi tri cua duong thang d di qua A, sao cho tong cac khoang céch tir O va O’
dén d dat gié tri lon nhat.
Bai 6: (2 d) : CMR trén to gidy k& cac 6 vubng bang nhau, khong thé dung dugc mot
tam giac déu co 3 dinh 1a dinh cua cac 6 vuéng.

PE SO 313
Cau 1 (3.5 diém)

2+3 . 2-3
21 \Ja+28 2-\Ja-23
2/ Cho ham s6 f(x) = (x> + 6x - 5)°1°, tinh f(a) v6i a = §/3+ 17 +3/3-17 .
Cau 2 (4.5 diém)
1/ Giai hé phuong trinh:

1/ Rit gon biéu thiic:
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x? = 2x\Jy +2y =x
y2—2y\z +2z=y
22 - 27X +2x =z

2/ Giai phuong trinh: ¥ —x? —x = =

3
Cau 3 (4,0 diém)

Cho duong tron (O, R) ndi ti€p hinh thang ABCD (AB//CD), vé6i E; F; G; H theo
tht tu 12 ti€p diém cua (O, R) véi céc canh AB; BC; CD; DA.

1/ Ching minh B - CP Tir d6, hay tinh ty s6 E2 bist: AB=2R va BC=3R.
EA GC EA 3

2/ Trén canh CD lay diém M nam gitta hai diém D va G sao cho chan dudng
vuong goc ké tir M dén DO 1a diém K nim ngoai (O, R). Pudng thang HK cit (O, R) &
diém T (khac H). Chitng minh MT = MG.

Cau 4 (4,0 diém)

1/ Cho tam gidc ABC c6 BC = a; CA = b; AB = ¢ va R 1a ban kinh dudng tron
ngoai tié€p thoa man hé thiic R(b + ¢) = a+/bc . Hiy xdc dinh dang tam gidc ABC.

2/ Gia s tam giac ABC khong c6 goc tu, cé hai duong cao AH va BK. Cho biét
AH > BCva BK > AC. Hay tinh cac géc ctuia tam giac ABC.

Cau 5 (4.0 diém)
1/ Tim tit c4 cdc cap so tu nhién n va k dé (n* +4°") 12 s6 nguyén to.

2/ Cho céc s6 thuc a va b thay déi thoa man a®+b®=2. Tim tat ca cac gia tri
nguyén cua (a+b).

PE SO 314
Bai 1: (3,0 diém) Chang minh tich cua 4 sé tu nhién lién tiép cong véi 1, ludn 1a sb
chinh phuong.

Bai 2: (5,0 diém) Cho biéu thuc P = 15Vx ~11 +3\/; -2 _2Jx +3
Xx+240x -3 1-vVx  x+3

a) RUt gon biéu thic P.
b) Tim gia tri cua x sao cho P <%
c) Tim céc gia tri nguyén cua X sao cho gia tri twong ung cua biéu thac P

nguyén. .
Bai 3: (4,0 diem) Giai cac phuong trinh sau:

a/ |2x—1|+[2x—5=4 b/ x+20x—1 +x—2Jx—1 =2
Bai 4: (3,0 diém) Cho a, b 1a céc sd thuc duong.
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Chuang minh rang: (a+b)’ +aL2b > 2a+/b +2by/a
Bai 5: (5diém)
Cho nira dudng tron tim O ¢6 dudng kinh AB = 2R. K¢ hai tia tiép tuyén Ax va By
cua ntra duong tron (Ax, By va nira dudng tron cung thugc mot nwa mat phang bo
AB). Goi M la diém tuy y thudc nura duong tron (khac A va B). Tiep tuyen tai M cua
nira duong tron cat Ax tai D va cat By tai E.
a) Ching minh rang: A DOE la tam giac vuong.
b) Chang minh rang: AD-BE=R?.
¢) Xac dinh vi tri cua diém M trén nia duong tron (O) sao cho dién tich cua tir giac
ADEB nh¢ nhat.
PE SO 315
Cau 1 (4.0 diém): ,
Cho phuong trinh ~ x* —2mx+m* —2m=0, trong d6 m la tham so.
1. Tim m d¢ phuong trinh c6 hai nghiém phan biét khong am.
2. Tim m dé phuong trinh c6 hai nghiém phan biét x;;x, thoa man /x, +./x, =3.

Ciu 2 ( 6.0 diém):
Giai cac phuong trinh sau:
1. x*-6x-7=0.

2. 2x*—-3x+10=3Vx®+8.

3. V3xZ 43X +Vx—x% =2x+1.

Céu 3 (6.0 diém):
1. Cho nira duong tron (O; R), duong kinh AB. Trén ntra duong tron lay hai diém phan
biét C, D sao cho CD = R (C thudc cung AD). Qua C ké dudng thang vudng goc véi
CD cit AB tai M. Tiép tuyén cta nira duong tron (O; R) tai A va B cit CD lan luot tai
E va F. Goi K 1a giao diém cua AC va BD.

a) Chiing minh tir giac AECM nai tiép va tam giac EMF la tam gi4c vudng.

b) Xac dinh tdm va tinh ban kinh dudng tron ngoai tiép tam giac KCD.
2. Cho tam giac ABC vuong tai A véi AB < AC, BC = 2+2+/3 va ban kinh duong tron
noi tiép tam gidc ABC bang 1. Tinh do dai canh AB va AC.

Ciu 4 (2.0 diém):
1<a,b,c<3

Chobasd a, b, ¢ thoa man {
a+b+c=6

Chung minh rang: a2 +b? +c? <14
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Ciu 5 (2.0 diém):
Tim tat ca cic s6 nguyén duong x, y, z thoa man
X+y+z>11
{8x +9y +10z =100

DE SO 316
Bai 1: (4d5)
a) Tim nghiém tu nhién (X; y) ciia phuong trinh:
(< + 4y* + 28)7 = 17(x" + y* + 14y° + 49)
b) Timn € Z dén+ 26 van— 11 déu la 1ap phuong ctia sé nguyén duong.

¢) Cho biéu thirc A = x* + xy + y* — 3x — 3y + 2016. Tim gia tri x va y dé A dat gi4

tri nho nhat.

Bai 2 (3d5)

. Cho biéu thirc Pz{ 2x+1 Vx J.(x— X_4j (vl x>0; x#4)
XX +1 x—/Xx +1

a) Rut gon biéu thirc P.

b) Tim céc gia tri cia x &  P\4—x <0

Bai 3: (3d)

a) Giai phuong trinh: \/2x+1+4M—\/Zx—2—2m =3.

(x+Y)(x* —y*) =45

(X=Y)(x* +y*) =85

b) Giai h¢ phuong trinh: {

Bai 4: (4d5)
Cho (O; R) va diém S nam ngoai dudng tron voi SA, SB 14 hai tiép tuyén cua
duong tron (A,B 1a cac tiép diém). Pudng thing a di qua S cét (O) tai M, N (M
nam giita S va N, a khong di qua O). Goi I 14 trung diém MN, hai dudng thang AB
va OI cit nhau tai E.
a) Chimg minh OLOE = R?
b) Cho SO = 2R, MN = R+/3. Hiy tinh s6 do goc NSO.
¢) Véi SO =2R, MN =R /3. Tinh dién tich tam gidc ESM.
Bai 5: (2d5)
Cho tam gidc ABC c6 AB < AC, dudng phén giac AD . Tir D v& duong thang a
vudng goc véi AD, a cit AB, AC lan luot tai M, N.

So sanh BM va CN.
Bai 6: (2d)
Cho X, y, z> 0 Tim gié tri nho nhét cua biéu thic

X Z
P= T
Yy+2Z Z+X X+Y
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hop: Ho Khac Vi
DE SO 317

Bai 1 (4,0 diém)

1) Ching minh biéu thic sau khéng phu thudc vao gia tri caa x:

6x—(x+6)Vx-3 3 1
2(Xx—4Jx +3)(2-+/x) —2x+10Vx-12 3J/x-x-2
Pidukienx >0, x = 4; x = 9;x = 1
2+4/3 N 2-3

V2442443 V2-y2-43

2) Rat gon biéu thae: B =

Bai 2 (6,0 diém)
1) Cho phuong trinh : satl_a-l = 2a(a l) (a 1a tham sd)
a+ X a—X X — a
a) Giai phuong trinh trén.

b ) Tim cé4c gia tri nguyén duong cta a dé phuong trinh c6 nghiém x 1a s6 nguyén

x® —y® —7° =3xyz

2) Tim nghiém nguyén duong ctua hé¢ phuong trinh sau:
= 2(y+2)
Bai 3 (4,0 diém)

1) Tim tat ca cac s6 tu nhién c6 3 chix s6 abc sao cho :

{a_bc_nz_l Véine Z; n>2
cha =(n-2)°

2) Cho tam gidc ABC c0 3 canh a,b,cthéaman a+b+c=6.

Chung minh: 52 < 3(a®+b”*+c?)+ 2abc <54
Bai 4 (4,0 diém)

Cho hinh vudng ABCD canh 1a a va N 12 mot diém trén canh AB. Tia CN cit
tia DA tai E. Trén tia d6i cua tia BA lay diém F sao cho BF = DE. Goi M 1a trung diém
cua EF.

1) Chirng minh tam giac ACE dong dang véi tam giac BCM.

2) Xac dinh vi tri diém N trén AB sao cho dién tich ta gidc ACFE gap ba lan
dién tich hinh vuéng ABCD.

Bai 5 (2,0 diém)

Cho tam giac ABC ¢c6 B + C = 105° va AB + AC2 =2BC. Tinh B va C
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 318

Bai 1. (3 diem)
Giai phuong trinh nghiém nguyén:
2x2y* +2y* +y? +5x + 2y =5xy* + 2x* +1

Bai 2. (3 diém)
Giai hé phuong trinh:
s 2 3 85
4xy+4(x +y )+ > =—
(x+y)" 3
2x 4 =13
X+y 3
Bai 3. (3 di¢ém)
Chiing minh ring: Néu da thitic P(x) = x* + bx’ + c¢x* + bx + 1 ¢6 nghiém thi
|2b|+|c[>2.
Bai 4. (3 diém)
Cho x; y 1a cdc s6 thuc thod man: 4x* + y* = 1. Tim gid tri 16n nhat, nho nhat
cua biéu thic: A=_2XEY
2X+Yy+2
Bai 5. (3 diem)

Tir mot diém E & ngoai dudng tron tam O ké 2 tiép tuyén véi dudng tron tai A va
B. Goi M la diém nim trén doan AB (M khic A va B, MA # MB). Goi C va D
1a 2 diém trén dudng tron sao cho M 1a trung diém ctia CD. Céc ti€p tuyén clia
duong tron tai C va D cat nhau tai F. Ching minh rang tam gidc OEF 12 tam gidc
vuong.

Bai 6. (3 di¢m)
Cho duong tron (O; R) va 2 diém A, B nim ngoai dudng tron sao cho OA =
Ry/2. Tim diém M trén dudng tron sao cho téng MA + «2.MB dat gid tri nhd
nhat.

Bai 7. (2 diém)
Mot tam gidc vuong c¢6 s6 do cdc canh 12 céc so tu nhién c6 2 chit s6. Néu doi
cho hai chit s6 clia s6 do canh huyén ta dugc s6 do cia mot canh géc vuong.
Tinh ban kinh duong tron noi ti€p tam giac do.

PE SO 319
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Bai 1: (3 diém)
a. Chirng minh: 2*" — 1 chia hét cho 15.
b. Tim tat ca cac s6 tu nhién n sao cho s6 2° + 2 + 2" 1a 56 chinh phuong.
Bai 2: ( 3,0 diém)

a. Chung minh bat dang thic: Va? +b? +/c? +d? >/(a+c)? + (b+d)> .

Ap dung giai phuong trinh: /X% +2x+5 ++/x2 —6x+10 =5
X+16

\/;+3 '
Bai 3: (6,0 diém)

b. ChoQ = Tim gid tri nho nhat cua Q

1. Tinh: S= 1+i+i+\/1+i+i+,_,+\/1+ 1 -+ 1 .

2 2013° 2014
xﬁ—l_xﬁ+1 ) 2<x—2\/;+1)
X=X X++/x ) x—1

2. Cho biéu thtrc: P = (

a. RutgonP.
b. Tim x dé P c6 gia tri nguyén.
Bai 4: (3,0 diém) Cho AABC ¢ A =28.Ching minh rang: BC* = AC?+ AB .AC

Bai 5: (5,0 diém) Cho goc xAy vuodng va hai diém B;C lan luot thudc cac canh Ax,
Ay. Hinh vuéng MNPQ ¢6 cac dinhM € AB, N € AC, P €BC, QeBC.

a/ Tinh canh hinh vung MNPQ theo canh BC = a va duong cao AH = h cta A
ABC.

b/ Cho B va C thay ddi lan luot trén cAc tia Ax, Ay sao cho tich AB.AC = k* ( k
khong do6i). Tim gia tri Ion nhat cua dién tich hinh vudng MNPQ.

q PE SO 320
Cau 1:(3d) Rat gon céc biéu thiac sau :

A= \/13+30\/2+\/9+4\/§

B= 2+4/3 + 2-+3
244423 2-4-2{3
Cau 2(3d) Giai cac phuong trinh sau :
) VX2 +2x+1+x2—6x+9=4
b) V2x+1-+3x=x-1

Cau 3:(3d) Tim sb ty nhién n sao cho cac s6 sau day 1a sé chinh phuong
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
a) N?+2n+12 b) n( n+3)
Cau 4:(3d) Tim : GTLN- GTNN cua biéu thtc sau :
X2 +x+1
X2 42x+1
Cau 5 :(4d) Cho tam gidc ABC vudéng & A ,c6 AB : AC =3:4 . Ké AHLBC .Biét
AH =24cm .Tinh dién tich AABC
Cau 6: Cho tam giac ABC ndi tiép duong tron (O). phan giac trong géc BAC cat BC tai
D va cat dudng tron tai M .phan glac ngoai tai A cat duong thang BC tai E va cat
duong tron tai N .Goi K 1a trung diém cua DE .Chirng minh
a) MN vuéng goc voi BC tai trung diém BC
b) Géc ABN = gbéc EAK
¢) AK tiép xuc véi duong tron (O)

(x=-1

PE SO 321
Bai 1/ (4d)

a) Tim s6 chinh phuong cé 4 chit s6, biét rang khi tdng thém mdi chir s6 1 don
vi thi s6 méi duoc tao thanh cling I3 mét sé chinh phuong.

3+13++/48
J6 -2

¢)Tim nghiém nguyén cua phuong trinh: 2x + 3y =11 (1)
Bai 2/(3d)

b) Tinh: B = ZJ?’_

a)Giai phuong trinh: V3x° +6x+7 +5x +10x+14 = 4—2x—x*

b)Tim GTLN cda biéu thirc M = X\jy—Z +yVx =3 VOi X=3y =2
Xy
Bai 3/(4d)
Cho biéu thuc:
A= Ix+1 \/_+\/_ 1- \/@+\/_ Jx+1
\/E+1 1- \/_ Dy-1 oy +1
a. Rit gon biéu thu’c
b. Cho =6 Tim Max A.
oAl
Bai 4/ (4d)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho A ABC can tai A, goi | 1a giao diém clia cac dwong phan giac. Biét 1A =25

cm, IB =3cm. Tinh do dai AB

Bai 5/ (5d)

Cho (O;R) va mot diém A nim ngoai dudng tron. Tir mot diém M di dong trén
dudng thiang d vuong géc véi OA tai A, vé céc tiép tuyén MB, MC véi dudng tron (B, C
1a céc tiép diém) day BC cit OM va OA lan luot tai H va K.

a, Chitng minh ring OA.OK khong déi, tir d6 suy ra BC luon di qua mot diém co
dinh.

b, Ching minh ring H di dong trén mot duong tron ¢6 dinh.

c, Cho biét OA = 2R. Hay x4c dinh vi tri diém M dé€ dién tich tt gide MBOC nho
nhat. o

DE SO 322
Bai 1 (3 diém).
1/ Chtng minh rang véi moi sé nguyén n thi n? + n + 2 khong chia hét cho 3.

+—t—+—F
120 12 24 12
Chirng minh rang A luén 1 s6 tu nhién.
Bai 2 (4 diém).
. 2 . X 2 X+2
Cho biéu thac P x—\/;+x+2«/;+x+x»\/§—2«/§
a/ Rutgon P

b/ Tim gia tri nguyén cua x dé P nhan gia tri nguyén.
Bai 3 (4 diem)

(J% + 2)«3/17\/5 38
J5+\14-65

2/ Cho cé4c s6 a, b, ¢ déu 16n hon 10. Tim gia trj nhé nhat cua biéu thuc:

— a N b N c

2db-5 2Jc-5 2Ja-5

Bai 4 (5,5 diém)
Cho duong tron (0;R) va diém A & ngoai duong tron (O;R). Ké céc tiép tuyén AB,
AC véi duong tron (B, C la cac tiép diém). Goi H 14 trung diém BC.
1/Chttng minh A, H, O thang hang va cac diém A, B, O, C thuoc mot dudng tron.
2/Ké duong kinh BD cua (0), CK vudng géc véi BD. Chang minh rang: AC.CD
= CK.AO
3/Puong thang AD cat CK tai I. Chiing minh rang: 1 13 trung diém CK.

Bai 5 (3,5 diém)
Cho tam giac MNP can tai M ( M <90°) . Goi D 1 giao diém cac dudng

1/ Tinh gié tri cta biéu thac B = (3x* + 5x — 1) véix =

phan giac trong cua tam giac MNP . Biét DM =256 cm, DN =3cm.

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
299



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Tinh d6 dai doan MN .

9 PE SO 323
Bai 1. (4,0 diém)

Cho biéu thic: P =

X y Xy
WX+NE-\y) Wx+Ex+D) (x+DE-y)
1. Rat gon biéu thic P.
2. Tim cac gia tri x, y nguyén thoa mén P = 2.
Bai 2. (4,0 diém)
1. Cho hai sé thuc a, b khéng &m thoa mani8a+4b>2013. Chiing minh ring
phuong trinh sau ludn c6 nghiém: 18ax’ +4bx+671-9a=0.

2. Tim tit ca cac nghiém nguyén X, y cua phuong trinh X +2x° +3x+2=y°,
Bai 3. (4,5 diém)

1. Cho p va 2p + 1 1a hai s6 nguyén t6 16n hon 3. Chimg minh rang 4p + 1 1a mot
hop s0.

2. Giai phuong trinh: 4x% +3x+3=4x* +3x* +24/2x -1
Bai 4. (6,0 diém)

Cho géc xOy ¢6 s6 do bang 60°. Buong tron ¢ tm K nam trong goc xOy tiép
xUc voi tia Ox tai M va tiep xUc voi tia Oy tai N. Trén tia Ox lay diém P thoa méan OP
= 30M. Tiep tuyén cua duong tron (K) qua P cat tia Oy tai Q khac O. buong thang
PK cat duong thang MN ¢ E. Buong thang QK cat duong thang MN o F.

1. Chiing minh tam giac MPE d6ng dang véi tam giac KPQ.

2. Chang minh tir giac PQEF nai tiép dugc trong dudng tron.

3. Goi D 1a trung diém cua doan PQ. Chtrng minh tam giac DEF 1a mot tam giac

deu.
Bai 5. (2,0 diém)
Cho a, b, ¢ 1a ba s6 thuc duong thoa man: a+b+c =3. Chang minh rang:
a+l b+l c+1
1407 140 1+al
PE SO 324

>3

Bai 1: (3.0 diém)
Thuc hién tinh:
2X+2+x* -9
VX2 =9+ x+3

Bai 2: (2.0 diém)

VoI x=26+2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Giai phuong trinh:
VXZ —TX+6 +VX+3=+X-6+4x*+2x-3

Bai 3: (3.0 diém) , ‘
Cho x,y,z la céc so nguyén duong thoa man dieu kién x.y.z=100. Tinh gia tri cua
Jx Jy 10z

biéu thuc: A= + +
\/W+\/;+10 \/ﬁ+\/§+1 Jxz +1047 +10

Bai 4: (2.0 diém) , ,
Tim ba s6 nguyén t6 X,y,z. Biét xyz=5(x+y+2z)

Bai 5: (4.0 diém)

Hinh chit nhat MNPQ ¢6 I, K lan luot 1a trung diém cac canh MN, PQ. Trén tia
d6i cua tia PN ldy diém S. QN cat SK tai R va cat IK tai O. Puong thang qua O song
song v&i MN cit RI tai H.

a. Chung minh HI = HK.

b. Ching minh IK |a phén giac cua goc RIS.

Bai 6: (6.0 diém)

Cho nira duong tron (O, R) duong kinh AB. EF la ddy cung di dong trén nua
dudong tron sao cho E thuge cung AF va EF = R. AF cat BE tai H. AE cat BF tai C. CH
cat AB tai |

a. Tinh goc CIF. 7

b. Chimg minh AE.AC + BF. BC khong doi khi EF di dong trén ntra duong tron.

c. Tim vi tri cua EF dé tir giac ABFE c0 dién tich 1on nhat. Tinh dién tich do.

] 7 PE SO 325
Cau 1 (2,5 diem) : Cho biéu thac
\fx— A1) +x+ JA(x 1) (1 1 j
X2 —4(x=1) x-1

a/ Rut gon Q
b/ Tinh gia tri caa Q véi x = 2013

Cau 2 (4.0 diém) : Cho phuong trinh : x* — 2(m — 1)x + 2m -5 =0 (1)
a/ Tim m dé€ phuong trinh c6 nghiém duong 7
b/ Goi X3, X, la hai nghiém cua phuong trinh (1) tim m nguyén duong dé

~G)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Céu 3 (4.0 diém) : a/ Giai phuong trinh sau : o

11)2+a\/3x+ :%+x/x+2
b/ Tim tat c4 cac cap s6 nguyén (X, y) (X <y)va Jx+.fy =2012

Ciu 4 (5.0 diém)

Cho hai duong tron (O;R) va (O’;R’) ,(R>R’ ). cat nhau tai A va B. Mot
tiép tuyén chung tiép xtc voi dudng tron (O) tai C, tlep xuc vai duong tron
(0’) tai D . Goi | 1a giao diém cua AB va CD.B’ 1a dlem d6i xting cia B qua
I,C’ 1a diém di xting cia B qua CD . Qua A ké cat tuyén song song véi
CD cat duong tron (O) tai P, cat dudng tron (O”) tai Q . Goi M,N lan luot 12
giao diém cua DB,CB véi PQ .
1. Chitng minh rang A 1a trung diém cia MN .
2. Chang minh rang A,C,B ' ,C’,D ciing thudc mot duong tron.

Céu 5 (2.0 diém ) : C6 hay khong sé tu nhién n thoa man 2012 + n? 1a sé chinh
phuong?. Tim n
7 PE SO 326

Cau 1: (4,0 diem)
1. Cho A=%7+5J2;B=320-1442 . Tinh A+B
2. Cho a,b,c 1a céc s6 khac 0 thoa man a+b+c = 0. Ching minh rang

a’ b* c* 3

2 + 2 + 2

a* (b’ —c) b* —(c2 —a) c'—(a’ —b) 4

Cau 2: (4,0 diem)
IX+2+Jy+2=4
IX+7+Jy+7=6

1

X4

y+1

1.Giai h¢ phuong trinh sau: {

4

+y_

2.Cho x,y la hai s6 nguyén khac — 1 sao cho 1 2 s6 nguyén. Chitng minh

rang x** -1 chia hét cho y+1
Cau 3: (2,0 diém)
Tim nghiém nguyén cua phwong trinh : 32x°+16y°® +42°=t°
Cau 4: (2 diém)

Cho tt gi4c 16i ABCD biét AB=BD, BAC =30°; ADC =150°. Chttng minh CA Ia tia
phan giéc cua goc BCD
Cau 5: (4 diém)

Cho dudng tron (O) noi tiép tam giac ABC. Goi K,P,Q lan luot 14 cac tiép diém
cua cac canh BC, Ac va AB goi R 1a trung diém caa doan thang PK. Chitng minh rang
: PQC = KQR
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Cau 6:( 2 diem) ‘
Cho ba s6 duong a,b,c Chirng minh rang:

a’ b* c*

+ + 21

b’(c+2a) c*(a+2b) a’(b+2c)
Dau dang thic xay ra khi nao?

PE SO 327

20x-9  x+3 2Jx+1
X —5Jx+6 x-2 3-x
a) Rut gon biéu thic P,
b) Tim cac giatri caa x sao cho P<2.

Cau 1: (5,0 diém)

Cho biéu thuc P = (x>0;x = 4;x=9).

Céu 2: (5,0 diém)
a) Giai phuong trinh: vx* +10X+21+6 =3JX+3+2Jx+7.

b) Chiing minh rang néu ba sé x, y, z thoa man hé phuong trinh 1
X

\<I|A“<

c6 it nhat mét trong ba sé x, y, z phai bang 2.

Cau 3: (4,0 diém) 7 7 ‘
Trén cung mot mat phang toa @6 Oxy cho hai duwong thang (d) va (D) lan lugt co
phuong trinh 1a y=2x-5 vd y=(m-2)x—m—1 (m la tham sb).
a) Chang minh rang duong thang (D) luén luén di qua mét diem co dinh thudc
duong thang (d) véi moi giatricua meRR.
b) Tim gia tri cia m dé gbc toa do O cach duong thang (D) mot khoang 16n nhét.

Cau 4: (4,0 diém) ,
Cho duong tron (O; R) va hai duong kinh phan biét AB va CD sao cho tiep
tuyen tai A cua duong tron (O; R) cat cac duong thang BC va BD lan luot tai
hai diém E va F. Goi P va Q lan luot la trung diém cua cac doan thang AE va
AF.

a) Chuang minh rang truc tam H cta tam giac BPQ 1a trung diém cua doan thang

OA.

b) Hai duong kinh AB va CD c6 vi tri twong doi nhu thé nao thi tam giac BPQ c6
dién tich nho nhat.

Cau 5: (2,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho a, b, ¢ la cac do dai ba canh cua mot tam giac va thoa hé thirc a+b+c=1.

Chirng minh rang a2 +b? +c? <%.

] PE SO 328
Cau 1(5,0 diém ):
1+ 4x 1-4X .z 2
Jbiet x=—.
1+/1+4x +1—«/1—4x o
2. Tim céc gié tri cua tham sé m dé phuong trinh (m+1)x * — (2m+1)x+m-1 =0 c6
hai nghiém phan biét théa man x;° + X, -2009x;X,=2012

1. Tinh gié tri cua biéu thac sau : A=

Céu 2(4,0 diém ):
1. Giai phuong trinh : (2x+2 —JAx+1)(2x+3+4x2 +9x+2) =7..
X+y-2= NP
2. Giai hé phuong trinh sau :{y+z-2=4Jx-2
z+x—2:4jyj§
Ciu 3(4,0 diém):

1. Tim gi4 tri 16n nhat,gia tri nho nhat cua x biét x va y 12 hai s6 thoa mén dang thtc
y*=3(Xy+y-X-X°).
2. Tim céc s nguyén k dé biéu thuc k*-8k®+23k?-26k+10 1 s6 chinh phuong.
Ciu 4 (6,0 diém ):

Cho duong tron (O) duong kinh AB.Trén doan thang AO lay diém H bat ki
khong tring voi A va O,ké duong thang d vudng gdc voi AB tai H,trén d lay diém C
nam ngoai dudng tron,tir C ké hai tiép tuyén CM va CN véi duong tron (O) véi M, N
la c4c tiép diém ,(M thudc nira mat phang bo d ¢6 chta diém A).Goi P va Q lan luot 12
giao diém cua CM,CN véi duong thang AB.

1. Chung minh HC la tia phan giac cua géc MHN
2. [Puong thang di qua O vudng goc vai AB cat MN tai K va duong thang CK cat
duong thang AB tai 1.Chiing ninh rang : I 13 trung diém caa PQ.
3. Chiing minh rang ba dudng thang PN,QM va CH ddng quy.
Céu 5(1,0 diém ):
Cho ba sé duong x,y va z thoa man x+y+z=6.Ching minh rang :
X2+y*+72% —Xy-yZ-XZ +Xyz >8.

PE SO 329
Bai 1: (6diém)
1. Rit gon biéu thiic: ( 2433 27\3 ):/3.
J7-4 J1+43

2. Biét (x++/x? +5)(y+,\/y2 +5) =5, tinh gid tri cia biéu thitc A = x+y.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
3. Phan tich thanh nhan t biéu thic sau: (n+1)(n+3)(n+5)(n+7) + 15. (Yéu cdu

phdn tich thanh 4 nhdn tir bdc nhdr).
Bai 2: (6 diém)

1. Giai phuong trinh: x*+3x*+x-2=0

2. Gidi hé phuong trinh: {iz f; - Z;:‘Zy

3. Cho ham s0 y=mx+1-x+m (m: tham s0)
Tim m dé d6 thi ham s6 12 duong thang cat hai truc toa do thanh tam gidc c6 dién tich
la 2.
Bai 3: (5 diém)

1. Cho hinh thang can ABCD biét hai ddy AB=10, CD=22 va DB la phan giic
cta géc ADC. Tinh dién tich hinh thang.

2. Cho hai dudng tron (O; R) va (I; r) cit nhau tai hai diém A, B. Biét R=3; r =4
va OI = 5. Mot cat tuyén qua B cat hai duong tron 14n luot tai C va D.

Ching minh rang: Tam gidc ACD 1a tam gidc vuong véi moi vi tri clia cét tuyén
CD.

Bai 4: (I diém) Cho hai s6 a, b thoa man a>1; b>4, tim gid tri nho nhat cia tong:

A:a+£+b+1
a b

Bai 5: (2 diém) Tim s6 chinh phuong c6 4 chit s6 thoa man chit s6 hang nghin va hang
tram bang nhau; chit s6 hang chuc va hang don vi bang nhau..
o PE SO 330
Cau 1 (2,0 diém):
a) Rt gon biéu thic: A:(\/x—@—\/x+@)\/x+m véi x >+/50

b) Cho x ++/3=2. Tinh gié tri cua biéu thic: B = x° — 3x* — 3x® + 6x* — 20x + 2018
Cau 2 (2,0 diém):

a) Giai phuong trinh 4x + 3 =6

X2 —5x+6 X?—7x+6
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\ﬁ+\ﬁ+4 Xy =16

b) Giai hé¢ phuong trinh sau: {X +y =10

Ciau 3 (2,0 diém):
a) V&i a, b 1a cac s6 nguyén. Chang minh rang néu 4a? +3ab —11b? chia hét cho 5

thi a* —b* chia hét cho 5.
b) Cho phuong trinh ax?+bx+1=0 vdi a, b la cac so hiru ti. Tim a, b biét

R
b

Cau 4 (3.0 dlem)

Cho 3 diém A, B, C ¢ dinh nam trén mét duong thang d (B nam gitta A va C). V¢
duong tron tim O thay doi nhung ludn di qua B va C (O khong nam trén duong thang
d). Ké AM va AN la cac tiép tuyén Vi duong tron tam O tai M va N. Goi | la trung
diém cua BC, AO cat MN tai H va cat duong tron tai cac diém P va Q (P nam gitra A
va 0), BC cat MN tai K.

a) Chtrng minh 4 diém O, M, N, | clng nam trén mot duong tron.

b) Chimng minh diém K cd dinh khi duong tron tim O thay d6i.

¢) Goi D 1a trung diém HQ, tir H ké duong thang vudng goc véi MD cat dudng
thang MP tai E. Chting minh P 13 trung diém ME.

Cau 5 (1.0 diém):
Cho A= L ygineN.
(2n+1)v2n-1
Ching minh rang: A +A, +A, +...+A_<1.

la nghiém cua phuong trinh.

q PE SO 331
Cau 1: (4,0 diem)
x% —/x B x2 +/x
X+UX+1 x—+/x+1
Voi 0<x<1Ratgon B=1-vA+x+1
b) Bibtx>0: x2+X—12=7 Tinh x5+x_15

Cau 2: (4,0 diém)

a) A=

2
a) Gial phuong trinh sau: 22X 49

(39 +2x)?
b)  Véia>0;b>0vaat+b=1. Tim gia tri nho nhat cua (a+§)2 +(b+%)2
Cau 3: (4,0 diém)
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Xy? —2x+y*=0
2x*—4x+y*+3=0
b)  Trong mit phang toa do Oxy ldy A(2 -1) va B(4;3). Tim toa d6 diém M trén truc
hoanh sao cho [MA —MB| dat gia tri I6n nhat.

Cau 4: (5,5 diém)

Cho duong tron tam O duong kinh AB. Trén tia AB lay C nam ngoai doan thang
AB. V& 2 tiép tuyén CE va CF voi dudng tron tam O va cat tuyén CMN (M nam gitra
C va N). EF cat AB tai |. Chting minh:

a) CM.CN =CO? —R?

b) Bén diém O,1,M,N cling thudc mot dudng tron.

c) AIM =BIN
Cau 5: (2,5 diém)

Cho a,b,c la 3 canh cuaa tam giac théa mén a+b+c=2.

Chirng minh: a® +b? +¢® +2abc < 2

a) Giai hé phuong trinh sau:{

PE SO 332

Céu 1 (5 diém):

a) Cho avab la cac s tu nhién thoa man diéu kién: a2 +b:7.

Chutng minh rang a va b déu chia hét cho 7.
b) ChO A — n2012 + nZOll + 1
Tim tat ca cAc s6 tu nhién n dé A nhan gié tri 1a mot s6 nguyén to.

Cau 2 (4.5 diém)

a) Giai phuong trinh:

4 f 1 f 5
— 4, [X—=— =X+ ,[2X——
X X X

b) Cho X, Y, z 14 c4c s6 thuc khac 0 théa man:
Xy +yz+zx=0
Tinh gia tri cta biéu thuc:

Cau 3 (4.5 diém)
a) Cho cac sb thuc X, y, z thoa man diéu kién: X +y + z + Xy + yz + zx = 6.
Chting minh rang:

X +y*+2°>3
b) Cho a, b, ¢ I cac sb thue duong thoa man diéu kién: a+ b + ¢ = 3.
Tim gia tri nho nhat caa biéu thuc:
a’ b c?
T2ib e C+a

2

Cau 4 (6.0 diém)
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Cho duong tron (O;R) va mot day BC ¢6 dinh khong di qua O. Tir mot diém A
bat ky trén tia d6i cua tia BC vé cac tiép tuyén AM. AN véi duong tron (M va N la
c4c tiép diém, M nam trén cung nho BC). Goi I 1a trung diém cia diy BC, duong
thang MI cit dudng tron (O) tai diém thi hai 13 P.

a) Ching minh rang: NP song song véi BC.

b) Goi giao diém cua duong thang MN va duong thang OI 1a K. Xac dinh vi tri

cta diém A trén tia d6i cua tia BC dé tam giac ONK co6 dién tich 16n nhat.

PE SO 333

Cau 1: (3d) Giai phuong trinh: fx—— —~ fl—— AN

Cau 2: (4d) Tim tat ca cac nghiém cua phuong trinh sau,biét rang x<0 va y>0

97
Xyl =—
y 36

13 1
=+ Xx-y :€+x+;

y+£+
Xl |6

Cau 3: (4d) Cho diy s6 nguyén duong {u,} x4c dinh nhu sau:
o =Lu =45 )
voi n=12;3...
{ u,,=45u,,
a.Chuang mmh rang un+l u,\u,,, =3"? voi moi n=1;2;3..
b. Ching minh riang sb : P =3013.u2 +4.3" 14 56 chinh phuong véoi moi n=1;2;3...

n

Cau 4: (2d) Cho géc nhon xOy ,diém A di dong trén Ox,diiém B di dong trén Oy sao
cho OA=0OB+k (k dwong va khong d6i).Chung minh rang duong thang qua trong tam
G cua tam gidc AOB va vudng goc véi AB luon di qua mot dieém co dinh.

Cau 5: (4d) Cho dudng tron ban kinh bang 1.Goi A la mot diém ¢6 dinh trén duong
tr(‘)q . V& tiép tuyen tai A trén do 1ay T sao cho AT=1.Mot duong thang d quay quanh
T cat duong tron tai B va C.Xac dinh vi tri cua d dé tam giac ABC c¢0 dién tich lon
nhat.

y.sinx

Cau 6: (3d) Cho x>0,y>0 va x+2y <— Chaing minh rang cos(x+y) < 2>—— xsiny

DE SO 334
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Khi thi chon hoc sinh gioi Iap 9 THCS
Khoa ngay 12 thang 4 nam 2012
Thdi gian : 150 phuat

L . :1'2 + xFE 21' + \r'rE . )
Cau 1 (5 diém) Chobiduthic: A= ————+1— ——— (vdix=0)
r—yr+1 e
a)JRut gon A
b)Tim gia tri nho nhat cua A
Cau 2(4 diém)
atl
1.Tinh gia tn cua biéu thifc ————— trong dé a la nghiém cua phudng

vat+a+1l—al

trinh 4z® +2r — 2 =0
2.gidi phudng trinh @ 32% + 2 = EV"m —r+1
Cau 3 (3 diém )
1.Chitng minh rang 4/ ‘a+ | vV ‘a4 & Vv ‘a << a + 2 trong d6 a 13 s6 thuc khang am .
2.Tim tat ca cac bd ba 58 nguyén (x,y,z) thoa man
{ =o' 2 41

ry = 2" +2
Cau 4 (3 diém) C6 3 cai chuéng trong phong thi nghiém. Chudng th nhat c 8 phut
reo mét [an. Chudng thu 2 ol 12 phat reo mgt [an. Chudng tha 3 cur 16 phat reo mgt
[an.Ca 3 cai chudng cung reo 7 gid 30 phut sang.
a) Hol 3 chudng lai cung reo [an tiép theo vao lic nao ?
biHai trong khoang ti 7 gid 30 phut dén 11 gid 30 phut cd bao nhiéu [3n nghe thay
tiéng chudng ddng thdi cua chi 2 trong 3 chudng.
Cau 5 (5 diém)
Cho tam giac ABC ndi tiép dudng trdn (O;R) va dudng cao AH.
a) Chifng minh hé thifc AB.AC = 2R.AH,
b)Cho AH = Ry/2 , goi D,K [3n ludt 13 hinh chiéu vudng géc cUa H xudng AB, AC.

Chifng minh rang Sapx = 3 Sac
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PE SO 335
Cau 1:(2.0 diem\
ryT +26,% —19  2y& % -3
r+2y7 —3 T -1 T +3

Cho bidu thire:

a) Rt gon P. by Tirn @ d& P dat gis tri nhd nhit.

Céau 2:(2.0 diém)

Cho phuong tinh 22 — 2mz +m—4=0

a) Tirm mm dé phuong tinh oo hai nghigm phén biét x1, x93 thda min :L'f + :l'g = 26m
b} Tirn m nguyén 48 phuong trinh cd hai nghigm nguyén.

Céu 3:(3,5 diém)

Cho tam giac ABC déu cf dinh ndi tiép trong dudng tran (O). Buwdng thang d thay ddi nhung ludn di qua A
va cét cung nhi AB tai diém thi hai la E(E # A). Budng thng d cat hai tifp tuyén tai B va C cia dudng
tron (Q) 1an lrot tai M va N, MC cit BN tai F. Chirng minh rang:

a) Tam gidac CAN ding dang v tam gidc BM A | tam giac M BC ddng dang vdi tam gisc BON.

b) T giac BMEF 14ty giac nii tiép.

Cau 4:(1,5 diém)
Cho cac sb thwe dwong a, b, e thda méan a +b+¢ = 6. Chirng minh rang:

b+e+5 c+a+4 a+b4+3

+ + > 6
1+a 2+5b J+ec =

Cau 5:(1,0 diém)

Cho e 14 56ty nhign 1én hon 1. Ching minh réng nt 44" 13 hip 5.
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DE SO 336
2
rty-1=-
Bai 1. Giai hé phurong trinh sau: : ¢ 9
(z4y) +2==
T

Bai 2. Chophuong trinh 2 — 2mz 41 =10,

a) Tim m dé phuong trinh c6 hai nghiém duong.
b) Go 1,2 (:.91 < I.'g) la hai nghiém cda phwong trinh. Tinh P = \/131 ﬁE theo m va tim gia tri nhd
nhat ciia bidu thie

2

@=zit+z+ p_——

Bai 3. Cho tam gide ABC ¢4 cc géc déu nhon va H la trye tam. Goi M, N, Plan luot 12 giao diém thir hai cia
céc dudng thang A H, BH, CH véi dudng tron ngoai tiép tam gic ABC D E, Flan luot |2 chan c4c dudng
cao hatir 4, B, Ccua tam giac A BC

a) Chiing minh tam giac CHM can

g A, BN CP
Innwong —— —_— —_
A0 "BE " CF

Bai 4. Khdng st dung may tinh hay chimg minh:
1 | 1
— ..t

b <
W1 32 202 01

Bai 5. Tim s6 nquyén tb p d& 4p” +1va 6p + 1 déu la s6 nguyén tb
PE SO 337
Cau 1(44): Giai cac hé phuong trinh sau:

) {J?x+y+\/2x+y =5

4/2x+y+x—y:1
){(x Dy +(y- 1)f J2xy
XY -1+ ydx-1=xy

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
311




"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
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Cau 2(34): Gia st x, Y, z la nhitng so6 duong thay doi thoa man diéu kien x +y +z =1,

Hay tim gid tri 16n nhat cua biéu thuc
_ Xy .z
Xx+1 y+1 z+1
Cau 3(3d): Cho a, b, ¢ > 0 va thoa méan diéu kién

1 1 1
+ + >2
l1+a 1+b 1+c

Chuang minh rang: abc < %.

Cau 4(4 d): Cho duong tron tam O, hai tiép tuyén MA va MB (A, B la tiép diém), C I
mot diém trén duong tron tim M ban kinh MA va nam trong duong tron (O). CAc tia
AC va BC cat duong tron (O) lan luot tai P va Q. Chung minh rang PQ la duong kinh
cua duong tron (O).

Cau 5(4d): Cho tam giac ABC nai tiép duong tron (O) va d 1a tiép tuyén cua (O) tai C.
Goi AH, BI la cac duong cao caa tam giac.

a) Chung minh HI // d.

b) Goi MN va EF lan luot 14 hinh chiéu cua cac doan thang AH va BI 1én dudng thang
d. ching minh rang MN = EF

Cau 6(2d): Chang minh rang tich caa mot s chinh phuong va mot sé dtimg trudc né
chia hét cho 12

” PE SO 338
Bai 1: (4 diem)
1/ Khong st dung may tinh, hdy thuc hién phép tinh:
A= N2 B+ \a— 15 +i0
J23-3J5

2/ Cho biéu thirc B = X8 _ x 41 x+2
x+x—2 x+2 1-Jx

a/ Tim dieu Kién XE’lC’dinh va rit gon B.

b/ Tim gi& tri 16n nhat cta B va gia tri x twong ung.

Bai 2: (5 diém)
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1/ Tim hé s6 a > 0 sao cho cac duong thingy =ax—1:y=1:y=5vatruc
tung tao thanh hinh thang c6 dién tich bang 8 (don vi dién tich).

2/ Cho cac sb X, y, z khac 0 thoa mén dong thoi §+%+%=2 va X—2y—2—12=4.
Tinh gia trj cua biéu thic P = (x + 2y + 2)**.
Bai 3: (5 diém)

Cho tam giac nhon ABC néi tiép dudng tron (0), cac duong cao AD, BE, CF (D
€BC, E€AC, Fe AB) cit nhau tai H va cit duong tron (O) theo tht tu ¢ M, N, K.
Chting minh rang:

a/ BH.BE + CH.CF = BC~.

b/ AH.AD + BH.BE + CH.CF = 2

o/ AM BN CK _
AD ' BE CF

Bai 4: (3 diém)

Cho doan thang CD = 6 cm, | 1a mot diém nam gitta C va D ( IC > ID). Trén tia
Ix vudng goc véi CD lay hai diém M va N sao cho IC = IM, ID = IN, CN céit MD tai K
(K e MD), DN ¢t MC tai L (L eMC). Tim vi tri ctia diém | trén CD sao cho CN.NK c6
gia tri 16n nhat.
Bai 5: (3 diém)

Tim céc cap sb (x; y) nguyén duong théa man: xy + 2x = 27 - 3y.

PE SO 339

B? + BC? + CA?®

Cau I
1. Tinh f(x) = (x* + V2 x-7)®*2 khi x = (4+ J15)(5 34 —15
2. Cho (P) y = x° va hai diém Ay, A, trén (P) sao cho géc A;O A, = 90°. Goi hinh
chiéu caa Ay, A, trén Ox lan luot la By, B, , ching minh OB;.0B, =1
Cau Il.

1. Cho PT x?-3mx- m = 0 ¢4 hai nghiém phan biét.
m? X7 +3mx, +3m
+
X2 +3mx, +3m m?
Giai PT nghiém nguyén x* — 2y* — x%y* —4x* —7y*~5=0

2. TimminS=

Cau 1lI.

X2+ +—_11
1 Gisihe )<Y Ty T
Jx+y=x"-y(2)

2. Giai PT (3x+1)+/2x* -1=5x% +gx—3

Cau V.
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1. Cho tam gidc ABC vuodng tai C c6 duong cao CD. V& duong tron tdm O
duong kinh CD cat CA, CB lan luot tai E va F. Goi M 1a giao diém cua BE
va duong tron tdm O; AC cit MF tai K, EF cat BK ¢ P
a) Ching minh bén diém B, M, F, P cing thuoc mot dudng tron
b) Khi D, M, P thiang hang, tinh cac gc cua tam giac ABC

2. Cho tam gidc ABC vuéng tai C c6 goc A bang 60° va trung tuyén BD = %a.

Tinh dién tich tam giac ABC theo a.

Cau V.

Cho sau dudng tron c6 ban kinh bang nhau va cé diém chung. Ching minh rang tén

tai it nhat mot trong nhitng dudng tron nay chira tim duong tron khac.

DE SO 340
Cau 1: (4,0 diém)
1) Cho céc sb thuc a,b,c khac nhau d6i mot va thoa man a° - b=b*- c=c* a
Chung minh rang : (a+b+1)(b+c+1)(c+a+1)=-1

2)Cho ba sé thuc duong a, b, ¢ thoa man :ab+ bc+ ca =1Chang minh rang:

(b+c)va? +1

Vb2 +1.4/c? +1

Cau 2: (5,0 diém)
2 2 _
1.Giai hé phuong trinh sau: {Jy —3x +\/X +8y =5

X(x—3)+y(y—-8)=13

2.Giai phuong trinh: x—1++/3—x =3x2 —4x—2
Cau 3: (3,0 diém)
Tim nghiém nguyén khdng am (x;y;z) théa man ding thuc:
2012"+2013"=2014*
Céu 4: (6 diém)
Cho duong tron (O). AB 1a duong kinh cia (O). Biém Q thuge doan thang OQ (Q
khac O; Q khéc B). buong thang di qua Q vudng goc v6i AB cat duong tron (O) tai
hai diém C va D (dlem D nam trong ntra mat phang bo PS chira B). Goi G 1a giao diém
cua cac duong thang CD va AP. Goi E 1a giao diém cua cac duong thang CD va PS.
Goi K 1a trung diém cua doan AQ.
1) Chirng minh tam giac PDE d6ng dang voi PSD
2) Chiing minh rang EP=EQ=EG.
3) Chirng minh duong thang KG vudng goc véi duong thang CD
Cau 5: (2 diém)
Cho ba sé duong a,b,c thoa man diéu kién a?+ b+ c?=3
Chung minh rang:
1 N 1 N 1
J1+8a%  \1+80% 1+8¢?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 341
Cau 1 (4.0 diém):
Cho phuong trinh x> —2mx+ m? —2m =0, trong d6 m |a tham sé.
1. Tim m dé phuong trinh ¢6 hai nghiém phan biét khong am.
2. Tim m dé phuong trinh c6 hai nghiém phan biét x;x, thoa man ./x, +,/x, =3.

Cau 2 (6.0 diém):
Giai c&c phuong trinh sau:
1. x*-6x—-7=0.

2. 2x*—-3x+10=3Vx®+8.

3. V3xZ 43X +Vx—x% =2x+1.

Cau 3 (6.0 diém):
1. Cho nira duong tron (O; R), duong kinh AB. Trén ntra duong tron lay hai diém phan
biét C, D sao cho CD = R (C thugc cung AD). Qua C ké duodng thang vudng goc véi
CD cat AB tai M. Tiép tuyén cua ntra duong tron (O; R) tai A va B cat CD lan luot tai
E va F. Goi K 14 giao diém cua AC va BD.

a) Chiing minh tir giac AECM ndi tiép va tam giac EMF la tam giac vudng.

b) Xac dinh tdm va tinh ban kinh duong tron ngoai tiép tam giac KCD.
2. Cho tam giac ABC vubng tai A véi AB < AC, BC = 2+24/3 va ban kinh duong tron
noi tiép tam giac ABC bang 1. Tinh do dai canh AB va AC.

Cau 4 (2.0 diém):
1<a,b,c<3

Chobasé a, b, ¢ thoa man
a+b+c=6

Chung minh rang: a2 +b? +c? <14

Cau 5 (2.0 diém):

Tim tat ca cac s6 nguyén duong x, y, z thoa man
X+y+z>11
{8x+9y +10z =100

PE SO 342
Cau 1 (3,0 diém)
a. R0t gon biéu thac A = (Y3++/5 +4/7-3v5 )(1/21+ 66 ++/21-66 )
b.Tinh gié tri biéu thc B = x* — 10x% - 15x° + 2x + 1, bit raing x = 2 - /3
Cau 2 (4,0 diém).
a. Giai phuong trinh (x — 2)(x — 1)(X + 3)(x+6) = 12x°
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
b. Giai hé phuong trinh:
(x—y)(x* +y*) =20
{(x +Y)(x* —y*) =32
Cau 3 (4,0 diém).
a. Chtring minh rang phuong trinh x? — 2¥ = 2013 khéng ¢6 nghiém nguyén.
b.Chos, t, X, Y,z Iacacso nguyen vatongs+t+x+y+zchlahetch05
Chung minh rang tong s> + t* + X° + y° + z° chia hét cho 5
Cau 4 (7,0 diém).
1. Cho tam gi4c ABC. Trén hai canh AB va AC lan luot lay hai diém M, N sao
cho AB = 3AM, AC = 3AN. Biét dién tich tir giac MNCB bing 48cm?.
a. Tinh dién tich tam gidc AMN.
b. Goi O 1a giao diém cua BN va CM. Tinh dién tich tam giac BMO
2. Cho tam giac nhon ABC, ¢6 truc tam H va tam dudng tron noai tiép 1a O.
Puong trung tryc cua doan thang AH cat AB, AC lan luot tai D va E. Chimg minh
rang:
a. Tam giac AOC d6ng dang voi tam ‘giac ADH
b. Diém A 1a tim duong tron bang tiép tam giac DOE.
Cau 5 (2,0 diém).
Cho ba sé thuc duong a, b, c.
a® b* ¢°
Chuting minh rang: Tt >ab+bc+ca
Pang thic xay ra khi nao?

DE SO 343
Bai 1: (2diém).  Cho ham s6 f(x) = x* — 4x® +12x — 9.
a) Phan tich f(x) thanh nhan tu
b) Giai phuong trinh f(x) = 0.
R, [ +a 1 ) (1 2
Bai 2: (2diem). Cho A (\/5—1 a—\/gj(\/a+1+a—l)
a) Rat gon A.
b) Tinh Akhia=3+22.
Bai 3: (2diém).  Cho tam gi4c ABC. Goi G la trong tdm cuia tam giéc.
a) So sanh dién tich cac tam giac sau: GAB; GAC; GBC.
b) Goi M, N, P lan luot 1a trung diém cua AB, BC, CA. Goi O I
tam dudng tron ngoai tiép tam giac ABC. Chirng minh rang O 1a
truc tam cua tam giac MNP.
Bai 4: (2diém). Cho ham s6 f(x) (x +2)(X +3)(x +4)(x +5) + 1. Chung minh
rang f(x) ludn co gia tri 1a s6 chinh phuong véi moi gia tri nguyén
cua X.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bii 5: (2diém).  Cho hinh chi nhat ABCD c6 canh AB = a; BC = ay2. Goi M la
trung diém cua BC. Chirng minh rang AM vuéng goc vaéi BD.
Bai 6: (2diém).  Giai h¢ phuong trinh - {4X’2y -
16y° —8xy + x“ —40xy +10x+25=0
Bai 7: (2diém).  Chiing minh rang véi moi X, y ta c6: 9y? +17x° +6xy +8x+2 >0
Bai 8: (2diém).  Tinh gid tri biéu thirc P = 28x> — 2x* — 2013x> +14606x — 3454 khi
X 1
X+x+l 4
Bai 9: (2diém).  Cho hinh thoi ABCD c6 BAD =120°. Trén doan BC lay diém M sao
cho BAM =15°. AM kéo dai cat duong thang DC tai N. Ching
. > .. 3 3 4
minh rang: AT AN - AR
Bai 10: (2diém). Cho X, y 1a cac s6 théa man: (v +2013+ x)(y/y? + 2013+ y) = 2013.
Hay tinh gid trj biéu thuc x + .

PE SO 344
Bai 1 : (4,0 diém)
a. Khir can & mau sb
Ao 59
BB +47

b. Tinh tong
1 1

1
= + +ott =
346 BT J2011 ++/2013

Bai 2 : (4,0 diém)
Cho da thuc :
Q(x)=x*+3x*+1
a. Phan tich da thuc Q(x) thanh nhan tu.
b. Tim nghiém nguyén cta phuong trinh y* = x* + 3x* +1

Bai 3 : (4,0 diem)
a. V& do thi ham sb y=f(x)=[3x-9|+x-7
b. Giai phuong trinh

X —6Vx2 +9+x —7=0

Bai 4 : (4,0 diém)
Cho h¢ phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
{H 2Y="1" (1 I3 tham s8)
3x+my=1
a. Tim m dé hé phuong trinh c6 nghiém, tim nghiém do.
b. Xac dinh gia tri nho nhat cua :
P =(x+2y+1)2+(3x+ my—l)2
Bai 5 : (4,0 diém) ,
Cho hinh thang can ABCD canh bén la AD va BC ngoai ti¢p duong tron tam |
ban kinhR =2 ‘
a. Chang minh rang hai tam giac 1AD va IBC vuong
b. Cho AB =2x (0 <x<2). Tinhdién tich hinh thang ABCD theo x.

PE SO 345

Cau 1. 1) Cho biéu thic: p— X=X _2x+3x  2(x-1)
) = x+yx+1  x \/; 1

a. Rutgon P ’

b. Tim gia tri nho nhat cua P

2) Giai phuong trinh: %j(65+ x)’ +4§/(65—x)2 =53/65% — x*
1 1

1 1
’ ’ A3 BB Byt 2009+ 2011
A la so hitu ty hay s6 vO ty? Vi sao?

2) Cho a®+b®+8c®=6abc véiab,c khacOva a+b+2c =0

, _ a b c
Tinh P_(1+B)(2+E)(3+E)

Cau 2. 1) Rat gon A biét A = Cho biét

2 2
Cau 3. 1) Tim cé4c cap sb (x;y) théa mén ddng thoi: {22( _§Xy+ y'=0 @
X“+y +x+y=4 (2)
2) Cho 3 s6 thuc X,y, z thoa man hé thic: Xy + yz + zx + 2x +2y + 2z = 45
Chung minh rang: x* + y* + 2% > 27
Cau 4: Cho tam giac ABC c0 BC =a, AC = b, AB =c. Goi I 1a tam duong tron noi
tiép tam gidc ABC. Puong vudng goc véi Cl tai | cit AC, AB theo thu ty 6 M, N
chting minh rang:
a. Cac tam giac: AIB; AMI; INB dong dang
b. AM.BN = IM? = IN? ;
c IA> 1B* IC?

LANE L . |

Cau 5: Tim gia tri 16n nhat (Max) va gia nho nhat (Min) caa biéu thuc:

x>0
P=(1+x")(1+y*) biét {y>0
x+y =110
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 346
.. 2 . 2 , 2X+/x-1 2x\/_+x X \/_
Bai 1: (2,5 diem) Cho biéu thuc A = :
BaLL (2,5 diem) Cho bieu thi ( x 7 L j X

a) RUt gon biéu thic A.

b) Tinh gia tri x dé gié tri cua biéu thac A= =

¢) Biéu thuc A ¢ gid tri I6n nhat khong ? Vi sao?
Bai 2: (2,0 diem) Chirng minh rang:

) 2(Va )<= <2(vb e

Biét a; b; ¢ 1a 3 s6 thuc thoa man diéu kién: a=b+1=c+2 vac >0.
) 2

b) Biéu thic B = J1+20142 2014, 2014
7 2015° 2015

Bai 3: (2 diem) Giai phuong trinh

a) VX2 —3X+2 +X+3 =X -2 ++/x*+2x -3

b) Vax+1—Bx—2 = X3

Bai 4( 3,5 diém) Cho hinh vudng ABCD. Trén canh BC lay diém M, trén canh CD lay

diém N. Tia AM cit duong thang CD tai K. Ké Al vuéng goc véi AK cat CD tai .

c6 gid tri 1a mot sé nguyén.

1.Chang minh : 12+ 12: 12
AM?  AK? AB

2.Biét s6 do goc MAN = 45°, CM + CN =7 cm, CM - CN = 1 cm.Tinh s6 do goc
AMN =?

3. Tir diém O trong tam giac AIK ké OP, OQ, OR lan luot vudng goc véi 1K, AK, Al
(P elK, Qe AK, R cAl). Xac dinh vi tri diém O dé OP? +0Q? + OR? dat gia tri nho

nhat.
PE SO 347
1- x\/_
Bai 1 :(2,5d) a) Rat gon biéu thac P = ( +/X):
X (—f X)’
Tinh gié tri biéu thac P khi X:ﬁ
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

b) Pt a=%2-+3 +32++3 .Ching minh rang( 43) ~3a lasd

nguyén,
Bai 2 (2,5d) a) Giai phuong trinh 2+/5-x =|x-§
it A . Xy +6 =3x+2y
b) Giai h¢ phuong trinh {XZ o y? = 2x4 4y -3
Bai 3 (2d)  Trén mit phang toa do Oxy , cho Parabol (P) y=-x? va dudng thing
(d):
y=-x—2
a) V& Parabol (P) va duong thang (d)
b) Tim cac gié tri cua tham sé m dé duong thang (A) : y = mx — m +1 cét
duong thang (d) tai cac diém nam trén Parabol (P)
Bai 4 (3d) Cho ntra duong tron (C) tim O duong kinh AB . Goi C 1a 1 diém trén nua
duong tron ( C ) va D 1a diém chinh gitra cung AC . Goi E 1a hinh chiéu vuéng géc cua
diém D trén duong thang BC va F la giao diém cia AE véi nira duong tron (C) . Tia
BF cat DE tai M. Chang minh :
a) Hai tam giac MDF va MBD dong dang .
b) M la trung diém caa doan DE .

q PE SO 348

Cau l. (4,5 diém)

1. Tim sd tu nhién bing 59 lan téng cac chit s6 cua sb ay.

2. Tim gia tri nho nhat cia P = x* + xy + y* - 3x - 3y + 2010
Cau ll. (5 diém)

1. Giai phuong trinh nghiém nguyén: x°y* — x* — 8y* = 2xy

2. Giai phuong trinh: x* + 2 = 2¢/x* +1
Cau lll. (4,5 diém):

1. Cho x va y duong, chtng minh ring: L+1>_*
X Yy X+y

2. Cho a, b, ¢ 1a cac s6 thuc duong. Chitng ming rang :

a’ b? c? a+b+c
2 2+ 2 2+ 2 2Z
a‘+b~ b°+c® c+a 2

Cau IV. (6 diém)

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
320



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vi 7
Cho hinh thang ABCD (AB//CD), giao diém hai duong chéo la O. Buong thang

qua O song song véi AB cit AD va BC lan luot tai M va N.

12
AB CD MN

2. Blét SAOB = a ; SCOD = b . Tinh SABCD;
3. Tim diém K trén dudng chéo BD sao cho dudng thiang qua K song song véi AB

1. Chang minh :

bi hai canh bén va hai duong chéo cua hinh thang chia thanh ba doan bang nhau.

PE SO 349
Bai 1: (4 diém) Thu gon cac biéu thic:

_ 2\/3—\/3+\/13+\/4_8
a) A= :
J6 -2
Ja+vb-1 Ja-+b ( Jb Jb
a++/ab 2Jab a—+Jab  a+ab
Bai 2 : (4 di€ém) Cho phuong trinh (m+3)x? +3(M—1)x+(M-1)(m+4) =0
a) Pinh m dé phuong trinh ¢6 2 nghiém trai dau.
b) Pinh m d€ phuong trinh c6 it nhat mot nghiém am.

b) B = yvoia>0,b>0,a=b.

Bai 3: (3 diém) Giai cac phuong trinh:
a) 2(8x+7)°(4x+3)(x+1) =7.
b) x+17—x2 +x4/17-x% =9.

Bai 4 : (3 diém)
a)Voi n 14 s6 nguyén duong. Hay tim wgc chung 16n nhat cua 2 s6:
21n +4valdn + 3.
b)Cho a, b, ¢ la ba sb thuc duong. Chiing minh :

ab bc ca
—+—+—>a+b+c

C a

Bai 5 : (3 di€m) Cho hai duong tron (O) va (O°) ct nhau tai 2 diém A va B. Qua A
ke duong thang (d) cat (O) tai M va cat (O”) tai N. Chirng minh duong trung truc cua
doan MN Iudn ludn di qua mot diem co dinh khi duong thang (d) thay doi.

Bai 6 : (3 diém) Cho duong tron (O) duong kinh AB va tia tiép tuyén Ax. Tir M
thuoc Ax ke tiep tuyen tha hai MC véi duong tron (O) véi C la tiep dieém. Puong
vubng goc voi AB tai Ocat BCo N
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
a) C6 nhan xét gi vé tir giac OMNB?
b) Truc thm H cta tam giac MAC di dong trén duong ¢ dinh nao khi M di dong
trén Ax?
PE SO 350

X+2 N \/;+1 \/§+1

XX =1 x+«ﬁ+1_ x—1

a) Tinh gié tri biéu thac P khi x = (/53+ 490 —/13—+/160)/5
b) Tim x dé biéu thizc P nhan gia tri nguyén.

Cau 1: (4,0 diém). Cho biéu thic : P =

Cau 2: (4,0 diém). Giai cac phuong trinh sau
) X +3+4Vx—1 +/x+8-6/x—1=5
b) x*—3x*+2y/(x+2)° —6x=0

Cau 3: (4,0 diém).
Cho dudng thang (d) c6 phuong trinh:
y=2(m-1)x-2m+1 (mlathamsd)

a) Xac dinh m dé duong thang (d) di qua diém A(2; -8)

b) chttng minh rang v&i moi m thi duong thang (d) luon di qua mot diém cd dinh.

¢) Tim gid tri ciia m dé khoang céch tir goc toa do O(0;0) dén duong thang (d) lon
nhat.
CAu 4: (7 dgiem).

Cho nira duong tron tam O duong kinh BC va mot diém A trén nua duong tron (A
khac B va C ). Ke AH vudng géc voi BC ( H thuoc BC ).Trén nira mat phang bo BC
chia A dung hai nira duong tron duong kinh HB va HC , chidng lan luot cat AB va AC
taiEvaF.

a) Ching minh AE.AB = AF.AC

b) Chitng minh EF la tiép tuyén cia duong tron duong kinh HB.
¢) Goi I ,K lan luot 1a hai diém doi xng véi H qua AB va AC . Buong thang IK cét
tiep tuyen ke tir B cua nua duong tron (O) tai M . Chung minh rang MC , AH EF
dong quy .

Cau 5: (1diéem).

Cho x,y,z 1acéc sé thuc duong. Ching minh rang

2 2 2 2 2 2
X —Z A —X
Yy

y+z X4y Z+X
Piang thic xay ra khi nao ?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 351
Bai I- (4d) a) Rit gon: (12—6«/5) " 38 \/5—3\/2(1—41—«/—245 +4j+2«/4+2\/§

b) Ching minh rang v6i moi gia tri nguyén cua x thi x* +6x® +11x* +6x+1

luon cé gia tri 1a s6 chinh phuong

ey p \/_-i-\/_ Ix =y ( XY H2xy
Bai 2 - (4d) Cho biéu thic: P = [ T 1+\/_j Ty J

a) Rt gon P

b) Tinh gia tri cia P v6i x= ;

Ll

c) Tim gia tri 16n nhat cua P
Bai 3 (4d) Giai phuong trinh :
a)x? —4x—2J2x-5+5=0
b)WXx—2+/10—x = x2 —12x+40
Bai 4(64d)
a) Cho AABC, phan giac AD. Biét AB=c, AC=b, A =2a (o < 45Y%).

2bccosa
b+c

CMR: AD =

b) Cho tam gidc ABC, cac dudong phan gidc AD, duong cao BH, trung tuyén CE
dong quy tai O. CMR: AC. cosA = BC.cosC
Bai 5 (2d) - Trén mat phang toa do cho dudng thang (d) c¢6 dang:
2(m-1)x+(m-2)y=2. Tim m dé (d) cdch géc O mot khoang 16n nhat?

PE SO 352
Cau 1:(2 diém).

1 . 1
1/Chox >0 va X° +7 =7 . Tinh gid tri cta biéu thic: X° +F

2/ Chitng minh dang thic: b-a _ a-b 4 a,b trai dau.

b;a a.;b
\lb \/a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguwoi swu tam, tong hgp: Ho Khac Vi

X—y=2

x°—y*=8

2/ Giai phuong trinh: 2x’ +(14— 24X +8x)x +8X—144X* +8x +24=0

Cau 3:( 2 diém).
1/ Tim m dé c4c dudng thang c6 phuong trinh sau dong quy:
y=x+1 (d) y=-2x+1 (d,); y= (d5).
2/ Trén duong thang y = x + 1. Tim nhiing di€m c6 toa do thoa man dang thiic:

y2 —3yx +2x=0

1/ Giai hé phuong trinh: {

Bai 4:(3 di€m).

Cho ntra duong tron (O), duong kinh AB = 2R( R 1a do dai cho truéc). M,N la
hai diém nam trén ntra dudng tron (O) sao cho M thudc cung AN va téng khoang cach
tir A,B dén MN bing R+3.

1/ Tinh do dai doan MN theo R.

2/ Goi giao diém ctia hai day AN va BM Ia I, giao diém clia cdc dudong thang AM va
BN la K. Chitng minh ring b6n diém M,N,LK cing nim trén mot dudng tron. Tinh ban
kinh cua duong tron do theo R.

3/ Tim gi4 tri 16n nhat cta dién tich tam gidac AKB theo R khi M,N thay déi nhung vin
thod man diéu kién cua bai toan.

Bai 5:(1di€m).
C6 hay khong ¢6 so tu nhién n dé n?+ 2010 1a s6 chinh phuong.

PE SO 353
Bai 1 (3 diém )

Ching minh rang : A= 8\/3+\/ﬁ
V2(1+3)

la binh phuong cua s6 nguyén.

Bai 2. (5,0 diém )

a) Giai phuong trinh: \x+2-3y2x—5 +yx-2-+2x—5 =8
b) Xac dinh c4c s6 nguyén a,b biét ring duong thang y=ax+b ( a khac 0) di qua diém

A(4;3), cét truc tung tai diém c6 tung do 1a mot s6 nguyén duong, cét truc hoanh tai
diém c6 hoanh do 1a mot s6 nguyén duong.

Bai 3. (4,0 diém )

Cho phuong trinh 4n x: (2 -m )x*-(1-2m)x-m-1=0 (1) (mlatham so)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a) Chitng minh phuong trinh (1) luén c6 nghi€ém v6i moi m.

b) Trong truong hgp phuong trinh ( 1) cé hai nghiém phan biét x,, X,.
Tim m dé x,* + x,* = 1.
Bai 4. ( 6,0) diém
Cho dudng tron ( O;R). Tir mot di€m A & bén ngoai dudng tron ( O;R), ké hai ti€p
tuyén AB va AC v6i dudng tron (O;R) ( B,C 12 hai ti€p diém ). Trén tia d6i cta tia BC
14y diém D ( D khdc B). Goi E 14 giao diém ctia hai dudng thang DO va AC. Qua E vé
ti€p tuyén thit hai EM véi dudng tron (O;R) (M 1a tiép diém ).

a) Ching minh bon diém D, B, O, M ciing thuéc mot dudng tron.

b) Tinh theo R dién tich hinh gi6i han b&i cung nhd MC va hai dudng thang EM,

EC néu biét OA=2BD=2R.

Bai 5 (2 diém )
Chox>0,y>0vax+y=>6

5X°y +3xy® +16x +12y
Xy

Hay tim gid tri nho nhat cta biéu thifc: P =

PE SO 354

X+2 \/_+1 \/;4-1

XX =1 x+\/§+1 x—1

a) Tinh gié tri biéu thac P khi x = (\/53+ 490 —/13—+/160)/5
b) Tim x dé biéu thizc P nhan gia tri nguyén.

Cau 1: (4,0 diém). Cho biéu thuc : P =

Cau 2: (4,0 diém). Giai cac phuong trinh sau
Q) VX +3+4/X -1 ++/x+8-6Yx—1=5
b) x*-3x*+2/(x+2)* —6x=0

CAu 3: (4,0 diem).
Cho duong thang (d) c6 phuong trinh:
y=2(m-1)x-2m+1 (mlathamsd)
a) Xac dinh m dé duong thang (d) di qua diém A(2; -8)
b) chttng minh rang véi moi m thi duong thang (d) luon di qua mot diém cd dinh.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ’ q
¢) Tim gia tri cia m dé khoang cach tir goc toa do O(0;0) dén duong thang (d) Ion
nhat.
Cau 4: (7 diém).

Cho ntra dudng tron tim O dudng kinh BC va mot diém A trén nira duong tron (A
khac B va C ). Ke AH vudng géc voi BC ( H thuoc BC ).Trén nura mat phang bo BC
chira A dung hai nira duong tron duong kinh HB va HC , chdng lan luot cat AB va AC
taiEvaF.

a) Chirng minh AE.AB = AF.AC

b) Chitng minh EF Ia tiép tuyén cua duong tron duong kinh HB.
¢) Goi | K lan luot 1a hai diém doi xing véi H qua AB va AC . Puong thang IK cat
tiep tuyen ke tr B cua nua duong tron (O) tai M . Chung minh rang MC , AH |EF
dong quy .

Cau 5: (1diém).

Cho x,y,z 1acéc sé thuc duong. Ching minh rang

2 2 2 2 2 2
X-2 77—y Yy X
y+2 X+Yy Z+X
Pang thac xay ra khi nao ?

>0

PE SO 355

\/8+;/1=5+\/8—;E

Bai 1: (4,0 diém)

a) Rt gon biéu thuc sau: A =

b) Giai phuong trinh : +x-16 =0

16— x°

Bai 2: ( 4, 0 diém)
a) Chung minh rang n®—n chia hét cho 24 v&i moi s tu nhién n 1¢.
b) Cho a, b, ¢ la cac sb thuc duong thda diéu kién :
a’+b’*+c?= (a-b)’> + (b-c)® +(c—a)’
Chitng minhrangnéu ¢ > a vac>bthic>a+b

Bai 3: (3, 0 diém) 9
Cho phuong trinh x +(m —1)x — 6 = 0. Tim m d¢€ phuong trinh ¢6 hai nghiém
phan biét x; va x, sao cho biéu thic A= (x> —9)(x,> —4) dat gié tri 16n nhat.

Bai 4: (6, 0 diém) —
1) Cho tam gi4c ABC can tai A c6 BAC=20°; AB=AC=bvaBC=a.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: Ho6 Khic Vi
Chung minh rang : a° + b* = 3ab?.

2) Cho hai diém A, B thudc duong tron (O) (AB khong di qua O) va c6 hai
diém C, D di dong trén cung I6n AB sao cho AD song song BC ( C, D khac A, B va
AD >BC). Goi M la giao diém cua BD va AC . Hai tiép tuyén cua dudng tron (O)
tai A va D cét nhau tai diém I.

a) Chtng minh ba diém I, O, M thiang hang.

b) Chting minh ban kinh dwdng tron ngoai tiép tam giac MCD khong doi.

Bai 5:(3,0diem)
Cho x, y la cac so thyc duong thda man xy = 1.
4
X+y

Chungminhrang: (x+y+1)(x*+Vy?) + > 8

PE SO 356
CAau 1: Cho biéu thtc:
3m+9m-3 Jm- 2, 1
m+Jm—2 \/_1 Jm+2

a) RutgonP;
b) Tim m dé |P|=

P=

c) Tim céc gia tri cia m 1a s6 tu nhién sao cho P cd gia tri 1a s6 ty nhién;
Cau 2: Tim cac gié tri x; y 1a s6 nguyén théa man phuong trinh:

X' +x° -y’ +y+10=0
Cau 3: Tim tat ca cac so nguyén duong n sao cho s6 T =2"+3"+4" la s chinh
phuong.

Cau 4: Cho nua duong tron (O, R) duong kinh AB. Tir mot diem M trén nira duong
tron ta vé tiep tuyen xy. Ké AH va BK cung vudng goc vai xy (H, K thudc xy);
a) Chtng minh tong AH + BK c6 gié tri khong dbi khi M di dong trén nira duong
tron;
b) Chiing minh rang dudng tron duong kinh HK tiép xdc véi AB;
€) Xdc dinh vi tri cua M trén ntra dudng tron (O) dé dién tich tir giac ABKH Ion
nhat; Tinh dién tich I6n nhat do;
Cau 5: Cho hinh lyc giac déu ABCDEG. Nguoi ta t6 do hai dinh A va D, t6 xanh 4
dinh con lai. Sau d6 nguoi ta d6i mau cac dinh do theo quy tac sau: Moi lan doi mau
phai chon 3 dinh cia mot tam gidc can roi doi mau dong thoi ca 3 dinh do (d6 thanh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vii
xanh, xanh thanh do). Hoi sau mot sb 1an d6i mau theo quy tic dé thi c6 thé thu duoc
két qua 1a dinh C mau do con 5 dinh con lai mau xanh khong?
Cau 6: Tim gia tri nho nhat cua biéu thuc:
1 X10 10 1 2
Q :E(FJrZ(_Z]JFZ(Xm + yls)—(1+ xzyz)

PHAN B: Phan riéng cho hoc sinh truwong THCS Vinh Twong- yéu cau hgc sinh
lam riéng phan B ra 1 to giay thi;

Cau 7: Tim tat ca cac cap s6 nguyén khéng am x, y théa man phuong trinh:
(y+1)4 +yt= (x+1)2 + X

PE SO 357
Céu 1: (4 diém):
a) Chirng minh rang a® — a chia hét cho 6 véi moi s6 nguyén a .
b) Cho n sb nguyén ay, a,, ..., a, O tong a;+ a, + ... + a, chia hét cho 6 (n 1a s6
nguyén duong). Ching minh ring a,*+ a,°+ ... + a,> chiahétcho6 .

Cau 2: (4 diém):
2
Giai phuong trinh : x%(ij =1
X+1

Ciu 3: (4 diém):
Cho hai phuong trinh ax* + bx + ¢ =0 (1) va cx’ + bx + a=0 (2) trong d6 a> ¢ > 0

a) Chung minh phuong trinh (1) va (2) cung c¢6 nghiém hay vo nghiém .

b) Giai phuong trinh (1) va (2) ¢6 nghiém tuong ttng X; , X, va X’; , X’ Sa0 cho
X1+ X, >x"1+ x’,. Ching minh: b>0.

c) Gia st phuong trinh (1) va (2) cung vo nghiém. Chang minhb<a+c.

Ciu 4: (4 diém):
Cho tam giac ABC c6 3 gdc nhon, H Ia tryc tdm cua tam giac. Cac duong thang
song song v4i AB, AC va di qua H cat AC, AB lan luot tai E, F.
Chang minh AB + AC>AH +BH + CH.

Ciu 5: (4 diém):
Cho tam giac ABC ndi tiép duong tron tm (O). Phan giac goc A cua tam giac cat
duong tron (O) tai M. Ké dudng cao AH cua tam giac cat duong tron (O) tai E, vé
duong kinh AOD.
a) Tu giac BEDC la hinh gi ?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
b) Ching minh AM la phan giac ctia goc EAD .

) PE SO 358
Cau 1.(4,0 diém)
1. Rat gon biéu thuc: 2+3 2-3
2 i\2iVs Na2—B
2. Cho hai s6 duong a,b théa man a+b=5. Tim gia tri nhé nhat cua biéu thic
p_1.1
a b

Cau 2.(5,0 diém)

3. Giai phuong trinh: Jx+420-x=4
4. Giai h¢ phuong trinh: {(X ANy =3+ (=D 2=746
12X,y — 4 + 4/2y~/x =2 =5xy
Cau 3.(3,0 diém)
Tim tat ca cac sé nguyén n sao cho A=(n—2010)(n—2011)(n—2012) la mot
SO chinh phuong.
Cau 4.(6,0 diém)

Cho tam gidc ABC c¢c6 ABC=60°;BC=a; AB=c (a,c la hai do dai cho
trudc). Hinh chir nhat MNPQ co dinh M nam trén canh AB, N nam trén canh AC, P va
Q nam trén canh BC duoc goi la hinh chir nhét noi tiep trong tam giac ABC. ’

3. Timvi tri cua M trén canh AB dé hinh chix nhat MNPQ c6 dién tich I6n nhat.

Tinh dién tich 16n nhat do.
4. Dung hinh vuéng EFGH (E nam trén canh AB, F nam trén canh AC, G va H
nam trén canh BC ) noi tiép trong tam giac ABC bang thudc ké va com-pa.
Tinh dién tich cua hinh vuong d6.
Cau 5.(2,0 diém)
Chting minh rang luén ton tai s6 nguyén duong tan cing & 2012 chia hét cho
2011.

PE SO 359
Bai 1 ( 3,0 diém)
. 2ab o Ja+x+va—-x 1
Cho cac s6 duong: a;bvax = . Xét biéu thuc P = +—
. b? +1 Ja+x—+a-x 3b

1. Chitng minh P xdc dinh. Rut gon P.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
2. Khi a va b thay déi, hay tim gia tri nho nhét cta P.
Bai 2 (3,0 di€ém)
Tim x; y; z thoa méan hé sau:
x?-3x-2=2-y
y?—3y-2=4-2z
2’ -32-2=6-3x

Bai 3 ( 3,0 diém)

3+45 b= 3-5
2 2
1. Ching minhring v6in2=1,tac6S,,,=(a+b)(a "' +b"*!) —ab(a" + b")
2. Chiing minh rang v4i moi n thoa man diéu kién dé bai, S, 1a s6 nguyén.

3. Chiing minh S, — 2 = l(£+1jn _(@_—1]

Véi moi s6 nguyén duong n < 2008, dat S, = a" +b" , véia =

. Tim t4t ca céc so n dé S, — 2

2 2

la s6 chinh phuong.
Bai 4 (5,0 diém)

Cho doan thang AB va diém E nim giita diém A va diém B sao cho AE < BE. V&
duong tron (O,) duong kinh AE va duong tron (O,) duong kinh BE. V€ tiép tuyén
chung ngoai MN cua hai dudng tron trén, v6i M 12 tiép diém thuoc (O,) va N 1a tiép
diém thuoc (O,).

1. Goi F 1a giao diém clia cdc duong thang AM va BN. Chitng minh ring dudng
thang EF vuong géc v6i duong thang AB.
2. V6i AB= 18 cm va AE = 6 cm, vé& dudng tron (O) dudng kinh AB. Dudng thing
MN cit dudng tron (O) & C va D, sao cho diém C thuoc cung nhd AD. Tinh do dai
doan thing CD.
Bai 5: (4d): Cho AABC duong thang d ciat AB va AC va trung tuyén AM theo thittu . LAE | F
,N.
AB AC _ 2AM
AE AF AN
b) Gia sir duong thang d // BC. Trén tia d6i clia tia FB 1ay diém K, dudng thang KN cit AB
tai P duong thang KM cit AC tai Q.
Chitng minh PQ//BC.

a) Ching minh :

Bai 6: (2 diém)
Cho 0 < a, b,c <1 .Chitng minh rang :
2a’ +2b* +2¢® <3+a’b+b’c+c’a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 360

Bai 1: (4,0 diém)
1) Cho ava b4 hai 56 nguyén dwang, goi S = a+bvé M = BCNN (a,b).

a) Chirng minh ring UC' LN (a,b) = UCLN(5,M)
b) Tirm hai 56 a va bhiét § = 26, M = 84
2) Tirn 56 t nhidn r 88 n + 18 v n — 41 13 céc 6 chink phuong,
Bai 2: (4,0 diém)
1 2yn =2 1 )

19 Cho biéu thie B = (——— — ——— [ — —
:I (‘r.-'rh +]. ﬂ‘r.-'rh _‘r.-'rh +ﬂ_1) (‘r.-'rh —]_ n_].:]

a) Rit gon B

b) Tim i tri clia & B dat gid tri nhd nhét v tim gid tri nhd nhét d6.

ACha/H+3z—5-3z=0a

o /10 424/25 — 0z -
Tinh gia thi bigu thire P = theo avdix £ 0
.

Bai 3: (4,0 diém)
1) Gidi phong tinh (y14+2-1)(y1-2z+1) =2z
Pyt +2y=11

2] Giai hé phurang trink {
oiy? + 22y + 2zy? +4ay =24

Bai4: (3,0 diém)

Cho tam gidc ABC wuing tai A, cd AB < AC va BC = [4 -|—4+..r.-’§]ma. Tinh 56 do cia gic B vi O biét
ban kinh dudmg tran ndi tip tam gigc ABC 13 2em.

Bai5: (5.0 diém)

Cho hinh vuing ABCD cé canh 13 ava diém N trén canh AB (N A,N #B). Goi E 3 giao diém clia tia
CN vitia DA, Tir diém C ta ke tia Cy vubing géc vai CE cét tia ABtai F. Goi d6 dai doan BN bing z.

a) Tinh dién tich tir gidc ACFE theo avé x.
b) Tirn vi trf ca didm N trén AB sao cho dién tich t gidc ACFE gn 3 14n dién tich hinh vaéng ABCD

PE SO 361
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

1—x4/x 1
Bai 1:(2,5d) a) Rutgon biéu thac P=(——— - &):m
Tinh gié tri biéu thac P khi X:\/_——

b) Pt a=%2-3 +32++/3 .Chang minh rang( 43) ~3a lash

nguyén.
Bai 2 (2,5d) a) Giai phuong trinh 2+/5-x=|x-§
it A . Xy +6 =3x+2y
b) Giai hé phuong trinh {XZ o y? = 2x4 dy—3
Bai 3(2d)  Trén mit phiang toa dd Oxy , cho Parabol (P) y = - x? va duong thing
) :
y=-x—2
a) V& Parabol (P) va duong thang (d)
b) Tim cac gié tri cua tham sé m dé duong thang (A) : y = mx — m +1 cét
duong thang (d) tai cac diém nam trén Parabol (P)
Bai 4 (3d) Cho ntra duong tron (C) tim O duong kinh AB . Goi C 1a 1 diém trén nua
duong tron ( C ) va D 1a diém chinh gitra cung AC . Goi E 1a hinh chiéu vuéng géc cua
diém D trén duong thang BC va F 1a giao diém cia AE véi nira duong tron (C) . Tia
BF cit DE tai M. Chtng minh :
a) Hai tam giac MDF va MBD dong dang .
b) M la trung diém caa doan DE .

DE SO 362
Cau 1 (5,0 diém).
a) Chirng minh rang véi moi s6 nguyén n thi n* +n +2 khong chia hét cho 3.
b) Tim tét ca c4c sb tu nhién n sao cho n® + 17 1a mot sé chinh phuong.
Cau 2 (5,0 diém)

a) Giai phwong trinh: x* + 4x+5 = 2/2x43

. 2X+y = X°
b) Giai hé phuong trinh:
2y+x =y’

Cau 3 (3,0 diém).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
4x+3

x> +1

Tim gi4 tri nho nhat cua biéu thac: A =

Cau 4 (4,5 diém)

Cho tam gi4c ABC c6 ba gdoc nhon ndi tiép dudng tron (O). Cac duong cao BE, CF
cua tam giac ABC cit nhau tai H.

a) Chirng minh ring BH.BE + CH.CF = BC?

b) Goi K 1a diém d6i xtrng véi H qua BC. Chieng minh ring K € (O).

Cau 5 (2,5 diém).

Cho tam giac ABC noi tiép duong tron tam O, mot diém | chuyén dong trén cung BC
khdng chia diém A (1 khéng tring véi B va C). Buong thang vudng goc véi IB tai | cat
duong thang AC tai E, duong thang vudng goc vai IC tai | cat duong thang AB tai F. Ching
minh rang duong thang EF ludn di qua mot diém ¢ dinh.

PE SO 363

a’-Ja 3a- ZJ_
a+ a+1 J_ \/_ 2

Bai 1. (5&) Cho biéu thuc: P =

a) Ratgon P
b) Tim GTNN cua P
Bai 2. (5d) Giai c4c pt sau:

a) 2x° —X? +42x° =3X +1=3x +1+3x*+2
b) x* — 2y* — x*y* —4x* — Ty*~5=0

Bai 3. (4d) Cho (O; R). buong thang d khong di qua O cat (O) tai hai diém A va B. tix
mot diém tuy y trén d va ¢ ngoai (O), Ve hai tiép tuyén MN va MP véi (O), (M, N 1a
hai tiép diém).

a) Dung vi tri diém M trén d sao cho tir giac MNOP Ia hinh vuéng.

b) Chitng minh rang tm cua duong tron di qua ba diém M, N, P lubn chay trén mot
duong thiang cb dinh khi M di dong trén d.

Bai 4. (4d) a) Tim GTLN cta y =|x|v9-X’
b) Cho3sba, b, cthoamin: a+b+c=La’+b’>+c?=La’+b®+c®=1.

Chirng minh: a*™ +b** 4+ ¢*** =1

Bai 5. (2d) Cho AABC thay déi, c6 AB =6 va CA = 2CB. Tim GTLN cua dién tich
AABC.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 364
TP. DA NANG Mén thi: Toan. Ngay thi: 16102/12
Thii gian 1m bai: 150 phat{khding tinh thér gian giao d&)
DE THI CHINH THUC

Bai 1. (2.0 diém)

E%I T 1 l - 2’\.""_ J_ . . . .k N - . o
a)Cho biéu thire: 4 = — + N1+ — | vdiz > 0;z = 1 Rutgonbitu thic A vatim cac gia
r+2z+1 -1

. a 1 i v & -
fringuyén cla z dé A I3 s0 nguyén.

b) Cho biéu thirc:
M=(z+/z+1+yz+ 9:] [:'ﬁ tyr-l-yz+ 2} X

[ p— — — —_ — —
X[yT —yr+l+yr+2)(—yT+yr+l+yr+2)

Vi z 13 50 tw nhién knac 0. Chirng minh M cling 12 50 tif nhién.

Bai 2. (2.0 diém)

a)Timz biét T+ 24+ 'z —16 =10
I+ry—y=>9
b) Gidi hé phurng trinh: { y+yz+z =4

i+ar+z=1
Bai 3. (2,0 diém)
Trén mat phang toa 0 Oy cho 1 gidc ABCD ¢ A(0;1); B(0;4); C(6:4) va D(4; 1). Goi d I3 duong thang At cac doan
thang AD, BC I3 lwot tai M, N sao cho dwdmg thang d chia tir gidc ABCD thanh 2 phan c6 dién tich bang nhau, biét phuang

. . ; : am .
frinh dwong thang d co dang y = mz — T (voim = 0).
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PE SO 365
Céu 1 (2,5 diém).

X —5X+6+3Yx° —6x+8
3X—12+ (x—3)VX> —6X +8
f) Phan tich thanh nhan te: a’®+b*+c®—(a+b+ c)3
Tim x biét: (x2+x+2)3—(x+1)3=x6+1
Ciu 2 (2.0 diém).

e) Rt gon biéu thuc: A=

o . X +xy—2y°=0
e) Giai hé phuong trinh:
Xy +3y* +x=3

;gjs—(x—?;)s:m

f) Giai phuong trinh: ()):
Ciu 3 (2.0 diém).

c) Tim nghiém nguyén cta phuong trinh:

8x° +23y° +16x — 44y +16xy —1180=0.

b) Cho n 1a s6 nguyén duong va m 1a wdc nguyén duong cua 2n®. Chang minh
rang n” + m khong 1a s6 chinh phuong.
Cau 4 (3,0 diém).

Cho duong tron (O;R) va AB la duong kinh. Goi d 1a duong trung truc cua OB.
Goi M va N 1a hai diém phan biét thuoc duong thang d. Trén cac tia OM, ON l4y lan
luot cac diém M’ va N’ sao cho OM’.OM = ON’.ON =R?,

¢) Chiing minh rang bén diém M, N, M”, N’ thuéc mot dudng tron.

b) Khi diém M chuyén dong trén d, chitng minh rang diém M’ thuéc mot duong
tron ¢ dinh.

¢) Tim vi tri diém M trén d dé tong MO + MA dat gia tri nho nhat.

Tim vi tri diém M trén d nhung M khéng nam trong dudng tron (O;R) dé tong

MO + MA dat gi4 tri nho nhat.
Cau 5 (0,5 diém).

Trong céc hinh binh hanh ngoai tiép duong tron (O; r), hdy tim hinh binh hanh
c6 dién tich nho nhat.

DE SO 366
Bai 1: ( 3 diém)
x> —+/x _2x+«f_ 2(x—1)
X+4/x +1 x/; \/; 1
a.Rut gon A.
b.Tim x dé A dat gia tri nho nhat.
Bai 2: ( 4 diém) Giai hé phuong trinh:

Cho A=
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4x° +4xy—y* =17

2x° — xy =1
Bai 3: ( 4 diém)

Cho phuong trinh x*-2(m -1)x +m-3=0

a.Ching minh rang v6i moi m phuong trinh luén ¢6 nghiém.

b.Tim mot hé thic lién hé gitta cdc nghiém ma khong phu thudc vao m.

c.Xdc dinh m sao cho phuong trinh ¢6 2 nghiém trdi ddu va bang nhau vé gia tri
tuyét doi.

Bai 4: ( 7 diém)

Cho duong tron (O ; R), M 1a mot diém nim ngoai dudng tron. Qua M ké hai tiép
tuyén MA, MB ctia duong tron (O ; R) (A, B 1a céc tiép diém). Mot duong thang d qua
M cit dudng tron (O) tai hai diém C va D ( C nidm giita M va D). Goi I 1a trung di€ém
ctia CD. Puong thang AB cit MO, MD, Ol theo thit tu tai c4c diém E, F, K.

a.Ching minh ring OE. OM = OK. OI = R?

b. Khi dudng thing d khong di qua O. Chitng minh OECD la tit gidc noi tiép.

c. Cho biét R = 10cm; OI = 6cm; MC = 4cm. Tinh MB?

Bai 5: ( 2 diém)

Cho p = abc 1a s6 nguyén t6. Chiing minh rang phuong trinh a* + bx + ¢ = 0

khong ¢6 nghiém hitu ty.

DE SO 367
Cau 1. Cho 3 s6 duong x, y, z théa mén diéu kién xy + yz + zx = 999. Ching minh
ring gid tri cla cdc biéu thic sau day khong phu thuoc vao x, y, z

P:\/(999+y2)(999+22)+\/(999+Z2)(999+x2)+\/(999+x2)(999+y2)

999 +x° 999 +y° 999 + z°
Cau 2. Cho biéu thic:
U 3 2

— -
x/;+1 XVx +1 x—\/;+1
a.Tim gid tri thich hop cua x?
b. Rut gon A.
c. Chitng minh : A <1
d. Tinh gid tri clia A biét x =4 -7 —\J4+7 +2
Cau 3. Giai hé phuong trinh:
X+y+z=2
3x -2y —-4z=-24
4x +9y +252=108
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Cau 4. Cho duong tron (O; R) va (O; r) ti€p xuc ngoai tai M. Ké 1 tiép tuyén chung
ngoai NP ( Ne(0);Pe(0))

a.Tinh goc NMP va tinh NP?

b.Goi Q 1a giao di€ém ctia PM v6i dudng tron (O) (Q khac M). Chitng minh
rang : ba diém N, O, Q thang hang.

c. Tinh MN? MP?

d.Tir 1 diém A bat ki thuoc tia MQ va ndm & mién ngoai dudng tron (O), ké
AB va AC Ia cdc ti€p tuyén clia dudng tron (O) ( B va C 1a céc tiép diém). Chitng minh
rang: Khi di€ém A di dong trén tia MQ ( & mién ngoai (O) thi dudng tron ngoai ti€p tam
gidc ABC luon di qua 2 diém co dinh.

DE SO 368
Bai 1. Rit gon biéu thiic sau:

Az[\/;_\/;+ \/g ]:\/g+1
x—y x4y ) Vx+y

b. B:\/4+\/5\/§+5\/48—10\/7+4\/§

Bai 2. Giai phuong trinh:

\j2x+\/m+\/2x—\/4xi—:\/g

Bai 3. Cho 3 s6 duong X, y, z thoa man diéu kién xy + yz + zx = 1. Tinh gi4 tri biéu
thuc:

P:X.\/(1+y2)(l+zz)+y'\/(1+zz)(1+x2)+Z.\/(1+x2)(1+y2)

1+x° 1+y° 1+2°

Vol x20; y=20; x#y

Bai 4. Tim gia tri nho nhat ciia ham so6 sau:

y=vx+3—dx -1 +x +15-8/x 1

Bai 5. Cho dudng thang d, trén d l1ay 2 diém phan biét M va N. Ké tia Nx 1 d. Trén tia

Nx 14y mot diém O sao cho NO = 1/2MN. Tia MO cit dudng tron (O; ON) & A

va B. (M va O nam & 2 phia ctia A). Pudng tron (M; MA) cat MN 6 C.

Chitng minh: AB? = MA. MB

Chiing minh : MC*> = CN. MN

c. Qua O ké dudng thang vuong géc véi AB, cat d & E. Tir M va E ké cdc ti€p tuyén
MP va EQ v6i dudng tron (O), ( P va Q 1a céc tiép diém khdc N). Ching minh
riang : MP. EQ = 1/4PQ%.

d. Dung dudng tron tiép xic véi dudng thang d tai M va tiép xdc v6i dudng tron
(O).

o e
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PE SO 369
Cau 1. Cho biéu thiic :

\j_ ab’ +«, a+b)2
\/(\/ab:—) +44fab

a. Ruit gon biéu thic A.
b. Tinh gia tri ciia A biét:

a=\/3—x/20—6\/ﬁ —\/3+«/20+6\/ﬁ
2-\3 2+43
xf2 B- «/_ x/2+x/§+x/_
Bai 2. Giai phuong trinh:

«/;+\/y—1+\/z—2:%(x+y+z)

Bai 3. Cho a, b, ¢ 1a ba s6 duong thoa man: a + b = ¢. Chiing minh rang:
o 4l >4

Bai 4. Cho hinh thang vuong ABCD ( A = D = 90°). Tia phan gidc cia géc C di qua
trung diém I ctia AD.

a. Ching minh rang BC 1a ti€p tuyén ctia duong tron (I; IA).

b. Goi H 1a ti€p diém ctia BC v6i dudng tron tam I néi trén, K 1a giao diém ctua AC

va BD. Chiing minh: KH //DC.
c. Ké dudng thang vuong géc véi DA tai I, cat BC tai E. Noi DE. Goi F 1a giao

2
diém clia tia AB v tia DE. Chiing minh: AB.BF = ATD

d. Dung duong tron ti€p xic véi DC tai C va ti€p xuc véi duong tron (I; TA)

PE SO 370
Cau 1: ( 4 diém)
Riit gon bié€u thiic:

{i+a L2 ] 5-1-1] vsi-1<a<o
«/l+a Ji-a \/1 a’—1+a a’ a -

Cau 2: ( 4 diém)
a. Chiing minh rang v6i moi s6 tu nhién k >1ta c6:

1 1 1
_ <) ———
(k+1)vk (\/E \/k+1]
b.Ching minh rang:
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1

1 1 1
—t—=t—=+.
2 32 43 (n+1)vn
Cau 3: ( 3 diem)

Cho ba s0 x, y, z thda man:

X+y +72 =1
X4y +7° =1

Tinh tich P = xyz
Cau 4: ( 6 diém)

Cho dudng tron (O; R) va duong thang d c6 dinh ( d ngoai (O)). Goi A 1a chan
duong cao ha tir O xu6ng d. Tir mot diém E trén d ké cdc ti€p tuyén EP, EQ vdéi (O).
Day cung PQ cit OA tai Iva ciat OE & K. Goi B 1a giao diém thit hai ctia AP véi (O; R).
Tiép tuyén cuia (O) tai B cat duong thang d tai C.

a. Ching minh cdc diém O, A, B, C cing thuoc mot dudng tron.

b. Ching minh: AC = AE

c. Ching minh: OI. OA = R?

d. Khi diém E di dong trén d thi K chuyén dong trén dudng nao? Vi sao?

Cau 5*: ( 3 diém)

() (o8]
voineN
23
Ching minh rang: a, ¢6 gia tri 1a mot s6 nguyén véi moi ne N

<2 voiVneN,n#0

Cho a, =

PE SO 371
Bai 1: Cho phuong trinh 4n x:

) a b B a
X —(\/%—\/;JX—Z—O (b>0)

a. Chiing minh rang phuong trinh Iuén c6 2 nghiém phan biét. Véi diéu kién
nao cua a, b thi 2 nghiém d6 1a hai s6 do6i nhau.

b. Goi X, X, 1a hai nghiém cua phuong trinh. Hay tinh: Q = «/xlz + x22 theo a, b.

Ching minh Q=2

d. Gia st trong hai nghiém x,, X, ¢6 mot nghiém 16n hon 1 va mot nghiém nho

o

, ) a 1
hon 1. Chiing minh: — > —
b 4
Bai 2:
Cho P=x"+y’ +22° +t* V6i x, y, z, t 1a cic s6 khong am. Hay tim gi4 tri nhod
nhat cua P va cac gia tri tuong Gng cua x, y, z, t biét:
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X" +3y° +4z° =101
{XZ —y +t7 =21
Bai 3:
a. Véi x >2, chitng minh: /x — 24/x =2 >1. Tim x dé dang thic xdy ra.
b. Gii phuong trinh: \x —24/x -2 + \sz +3-4yx*=5=3

Bai 4:
Cho hinh vuong canh a. Trén canh AD; CD lay M, N sao cho géc BMN = 45°,
BM va BN cat AC Ian luot tai E, F.
a. Chitng minh rang: 5 diém M, E, F, N, D cuing thuoc mot dudng tron.
b. Chiing minh rang: S, gun = 25 sger
c. Goi H 1a giao di€ém cua MF va NE, I 1a giao diém ctia BH va MN. Tinh BI
theo a.
d. Xac dinh vi tri cia M, N sao cho dién tich tam gidac MDN 16n nhat. Tim gia
tri 16n nhat do.

Bai 5.

Cho hai thung nuéc v6i dung tich 16n tuy y va hai cdi gdo c6 dung tich 2 it
va 2 —+/2 lit. Hoi ¢6 thé ding 2 cdi gdo d6 dé chuyén mot lit nudc tir thing nay sang
thung kia dugc khong?Tai sao?

PE SO 372
Bai 1: Cho:

A ( j x/1+x

1-+1-x 1+x/1+x

x—1

B1X+X1X2 x2 1<x<1

Vi—x+( — )

a. Rut gon A, B.

b. Véigid trinaoctax thi A+ B =0.
Bai 2. Cho hé phuong trinh:
(m+1)x2 +y=1-m
ﬂﬂ+y:0
a. Giai hé phuong trinh v6i m = -1
b. Xéc dinh m dé phuong trinh ¢6 nghiém.
Bai 3. Cho p 1a mot so thuc sao cho x*-3px - p = 0 ¢6 hai nghiém phan biét x,, x,.
a. Tim mot hé thic gitta x,, X, khong phu thudc vao p.
b. Chdng minh rang: 3p x, + x,>-p>0
c. Tim gia tri nho nhat cua:
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A= p22 +3pX2+)2(12+3p
3px, +x,” -3p p
Bai 4. Tir diém A ngoai (O; R) ké hai tié€p tuyén AB, AC véi dudng tron (B, C Ia cic
ti€p diém). Qua diém M thay déi trén cung nhd BC ké ti€p tuyén thit 3 cit ti€p tuyén
AB, AC lan luot tai P va Q. BC cat OP va OQ lan luot tai E, F. Chting minh rang:
a. Chu vi tam gidc APQ khong doi khi M thay déi trén cung nho BC.
b. Tt giac PQEF la t& gidc ndi tiép.

c. Tiso % khong phu thuoc vao vi tri diém M. Tinh ti s6 d6 khi géc BAC bang
60°.

PE SO 373
Bai 1. Tinh:

5 14 6
SR CEEN st S L
B=2x" —3x+17 +V2x* —3x + 5

biet V2x* —3x +17 —\2x> —3x +5 =2
Bai 2. Cho h¢ phuong trinh:

mx +4y=10—m

X+ my =4

a. Giai va bién luan hé phuong trinh.

b. Ching minh rang : khi hé phuong trinh ¢6 nghiém (x; y) duy nhat thi M(x; y)
ludn thudc mot dudng thiang c6 dinh.
Bai 3. Cho phuong trinh : x* + 2(k — 2)X -3k +10=0

a. Tim k dé phuong trinh c6 nghiém.

b. Gia su x,, X,la nghiém cua phuong trinh da cho. Tim gia tri nho nhat cta P
=X, 2+X,%.

c. Véi cac gia tri nguyén nao cua k thi phuong trinh da cho cé nghiém la mot so
nguyén.
Bai 4. Cho (O,), (O,) cét nhau tai A, B. Tié€p tuyén chung ctia 2 dudng tron trén nira
mat phang bd 0,0, chita diiém B c6 tiép diém theo thit tu 12 E, F. Qua A ké cét tuyén
song song véi EF cat duong tron (O,) tai C, cat (O,) tai D, CE cat DF tai I. Ching minh
rang:

a. IA vuong goc véi EF.

b. Tt gidc IEBF noi tiép

c. AB di qua trung diém cua EF.

d. Qua A ké mot cat tuyén tha 2 CAD cit (O)) tai C cat (O,) tai D. Chitng minh:

géc /CAB=/DAB

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
341



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 374
Cau 1: Rit gon biéu thic:
3445 3-45
TJ0+3 445 10443 x/_

Cau 2: Goi a, b 1a 2 nghiém ctia phuong trinh bac hai: x* - x-1 =0.
Ching minh rang:
P=a+b+a’ +b’
Q=a’+b’+a’ +b’
R — a2001 + b2001 + a2003 + b2003
la nhitng s6 nguyén va chia hét cho 5.
Cau 3: Cho hé phuong trinh:

4x* +4xy -y’ =m
2x° —xy =1

a. Giai hé phuong trinh khi m="7

b. Tim m dé hé c6 nghiém.
Cau 4: Cho hai vong tron (C)), (C,) ti€p xtc ngoai tai T. Hai vong trdon nay nam trong
vong tron (C;) va tiép xuc véi (C;) tuong ung tai M, N. Tiép tuyén chung tai T cua (C,),
(C,) cit (C;) tai P. PM cit (C)) tai diém thit hai 12 A va MN cit (C,) thi hai 12 B. PN cit
(C,) tai dién thit 2 12 D va MN cit (C,)tai diém thit hai C.

a. Ching minh rang : ABCD Ia td gidc noi tiép.

b. Ching minh cac duong AB, CD, PT dong quy.
Cau 5: Mot ngil gidc c6 tinh chit tit ca cac tam gidc c6 3 dinh la 3 dinh lién ti€p cua
mot ngil gidc déu c6 dién tich bang 1. Tinh dién tich cta ngd gidc do.

DE SO 375
Bai 1 (4 diém): Riit gon c4c biéu thic sau:

1/ A= \/\/E—\/s—\/29—12\/§

843x*+4

9 B= X X +4

/ X'+ x2+2
Bai 2 (4 diém):

1/ Cho a > ¢; b>¢; ¢ > 0. Chiing minh rang:
Je(@—c) ++/c(b—c) </ab

2/ Cho 3 s6 duong X, y, z ¢6 tong bang 1. Ching minh rang:
JXHyz + y+ox+Jz4xy 21+ xy +Jyz +2x.
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Bai 3 (4 diém):
1/ Giai phuong trinh: x* + 3x +1 = (x + 3)Vx? +1
2/ Giai hé phuong trinh:
X+y +z =6
{ Xy +yz-zx=-1
xX*+y'+7° =14
Bai 4 (4 diém):

Cho tam gidc déu ABC c¢6 canh bang a. Goi chan dudng vuong géc ha tir diém M
nam trong tam gidc dén cac canh BC, CA, AB lan luot 1a D, E, F. Xac dinh vi trf cia M
dé :

1 1 1
+ +
MD ME MF

1 1 1

+ +
MD+ME ME+MF MF +MD

1/ dat gia tri nho nhat. Tinh gia tri d6 .

dat gia tri nho nhat. Tinh gia tri d6 .

Bai 5 (4 di€m):

1/ Chitng minh rang 2?° + 2% khong thé 1a s6 chinh phuong, véi moi p, q 1a céc
sO nguyén khong am.

2/ C6 hay khong 2009 diém trén mat phang ma bat ky 3 diém nao trong chiing
déu tao thanh 1 tam gidc c6 goc tu.

PE SO 376

2+3 2-3
eV AP ey
2/ Cho ham s6 f(x) = (x* + 6x - 5)™'°, tinh f(a) v6i a = §/3+17 +3/3-17 .
Cau 2 (4,5 diém)
1/ Giai hé phuong trinh:
x? = 2x\Jy +2y =x
y2—2y\z +2z=vy .
22 -2z X +2x =2

Cau 1 (3.5 diém)

1/ Rit gon biéu thiic:

2/ Giai phuong trinh: x*—x? —x = =

3
Cau 3 (4,0 diém)

Cho duong tron (O, R) noi ti€p hinh thang ABCD (AB//CD), v6i E; F; G; H theo
thit tu 12 ti€p diém cta (O, R) véi cac canh AB; BC; CD DA

1/ Ching minh E—i = % Ti d6, hay tinh ty s6 — blet AB—? va BC=3R.
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2/ Trén canh CD lay diém M nam giita hai diém D va G sao cho chan dudng
vuong goc ké tir M dén DO 1a diém K nim ngoai (O, R). Pudng thang HK cat (O, R) &
diém T (khac H). Chitng minh MT = MG.

Cau 4 (4,0 diém)

1/ Cho tam giac ABC c6 BC = a; CA = b; AB = ¢ va R 1a ban kinh duong tron
ngoai ti€p thod man hé thic R(b + ¢) = a~/bc . Hay xdc dinh dang tam gidc ABC.

2/ Gia st tam giac ABC khong c6 goc tu, c6 hai duong cao AH va BK. Cho biét
AH > BCva BK > AC. Hay tinh cac géc ctua tam giac ABC.

Cau 5 (4,0 diém)

1/ Tim tat c4 cc cap s6 tu nhién n va k dé (n* +4°") 12 s6 nguyeén to.

2/ Cho céc s6 thuc a va b thay déi thoa man a®+b*=2. Tim tit ca cac gia tri
nguyén cua (a+b).

7 PE SO 377
Cau 1: (5,0 diem)
g) Cho A=42012-+/2011; B=/2013-+/2012 . So sanh A va B?

h) Tinh gi4 tri biéu thic: C =315¢3+ 26 — 1543 - 26.

. 2x% +3y? +47°

i) Cho 2x® =3y® =4z°. Chtitng minh ran \/ =

) y g g \/—+\/§+9\/—

Cau 2: ( 3,0 diém) Giai phuong trinh: — 41 :;.

(x2 +2x+2)2 (x2 +2x+3)2

8(2x+y) ~10(4x* —y*)—3(2x - y) =

Cau 3: ( 4,0 diém) Giai hé phuong trinh : ,

2x+y—2x_y

Cau 4: (3,0 diém) Cho tam gidc ABC. Goi Q la diém trén canh BC ( Q khéac B; C)..
Trén AQ lay diém P( P khac A; Q). Hai duong thang qua P song song v&i AC, AB lan
luogt cat AB; AC tai M, N.

e) Chang minh rang : AM AN PQ _

AB AC  AQ
f) Xac dinh vi tri diém Q @& AM-AN-PQ _ 1
AB-AC-AQ 27
Céu 5: ( 3,0 diém) Cho nira dudng tron tam O, dudng kinh AB. Biém C thudc ban
kinh OA. Puong vudng goc véi AB tai C cit nira dudng tron (O) tai D. Puong tron
tam | tiép xdc vai nira duong tron (O) va tiép xuc véi cac doan thang CA, CD. Goi E
la tiép diém cua AC véi duong tron (1) . Chiing minh : BD = BE.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Cau 6: (2,0 diém) Tim gi4 tri nho nhét cua P = 1 — xy, trong d6 x, y 1a cac sb thuc
thoa man didu Kién : x4 y2w = 2100100
PE SO 378
Bai 1:

.2 . 2m++/16m +6 «/ 2 3
1) Cho biéu th P= — — —~
) Cho biéu thirc PN 1

a) Rut gon P.

b) Tim gia tri ty nhién cua m dé P 1a sb ty nhién.

2) Cho biéu thirc P = (a + b)(b + ¢)(c + a) — abc véi a, b, ¢ 1a cac s6 nguyén. Ching
minh rang néu a + b + ¢ chia hét cho 4 thi P chia hét cho 4.

Bai 2:

a) Chtng minh rang: vi moi sb thuc x, y duong, ta ludn co 1 +i > 4
X Yy X+y

b) Cho phuong trinh 2x? +3mx—+/2 =0 (m 13 tham s6) ¢ hai nghiém x;x, .

. , 2 2\?
Tim gié tri nho nhat cta bicu thie M =(x —x, )’ +(1+ al —H—XZJ
X X

Bai 3: Cho x, y, z 12 ba s6 dwong. Chimg minh

3 1 1 1 11 1 1
rang —; +— + <] ==+ =
X2+yz yP+zx P4+xy 2\ xy yz X

Bai 4:
1) Cho tam giac déu ABC noi tiép duong tron tam O ban kinh R. M 1a mot diém di
dong trén cung nho BC cua duong tron do.
a) Ching minh MB + MC = MA
b) Goi H, I, K lan luot 1a chan duong vuong goéc ha tu M xuéng AB, BC, CA. Goi S,
S’ 1an luot 13 dién tich cua tam giac ABC, MBC. Chimg minh rang: Khi M di dong ta
23(S +25")

3R
2) Cho tam gidc ABC c6 ba gdc nhon. AD, BE, CF la cac dwdng cao. LAy M trén doan

ludn 6 dang thirc MH +MI + MK =

FD, Iy N trén tia DE sao cho MAN = BAC. Chirng minh MA |a tia phan gidc cla goc
NMF
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 379
a’—+/a _3a—2\/5Jr a—4
a+\/5+1 \/5 \/5—2

Cau 1. (4,0 diém) Cho biéu thuc: P =

3. Rt gon biéu thic P.
4. Tim gié tri nho nhat cua biéu thuc P.
Cau 2. (4,0 diém)
1. Trong mat phing toa do (Oxy), cho parabol (P) c6 phuong trinh y = x? va dudng thiang d
c6 phuong trinh y = kx+1 (k 1a tham s6). Tim k dé duong thang d cat parabol (P) tai hai diém
phan biét M, N sao cho MN = 2410 .
(x+y)x+2)=12
2. Giai hé phuong trinh: {(y+x)y+2)=15 (VéiXx,y, z 1a cac s6 thuc duong).
(z+x)z+y)=20
Cau 3. (3,0 diém)
3. Giai phuong trinh nghiém nguyén: x* —2y* —x?y? —4x* —-7y*-5=0.

4. Chobasba,b,cthéamin a+b+c=1; a>+b*>+c®=1; a’+b* +¢’ =1
Chung minh rang: a2 +b%% 4 ¢20% =1,

CAau 4. (6,0 diém) Cho duong tron (O; R), duong thang d khong di qua O cit duong tron tai
hai diém A, B. Tir mot diém M tiy y trén duong thang d va nam ngoai duong tron (0), vé hai
tiép tuyén MN, MP caa duong tron (O) (N, P 1a hai tiép diém).

2. Duyng diém M trén duong thang d sao cho ti giac MNOP 12 hinh vudng.

2. Chirng minh rang tm caa duong tron di qua ba diém M, N, P ludn thudc duong
thang ¢ dinh khi M di dong trén duong thang d.
CAau 5. (3,0 diém)
1. Tim hai s nguyén duong a va b théa man a® +b? =[a,b]+7(a,b) (vai [a,b] = BCNN(a,b),
(a,b) = UCLN(a,b)).
2. Cho tam giac ABC thay d6i c6 AB = 6, AC = 2BC. Tim gia tri 16n nhat caa dién tich tam
gi4c ABC.

PE SO 380
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vii
Céu 1 (2,0 diém):

a) Rt gon biéu thuc: A:(\/x—\/%—\/x+\/%)\/x+\/x2—50 véi x >+/50

b) Cho x ++/3 =2. Tinh gia tri ctia biéu thic: B = x° — 3x* — 3x® + 6x° — 20x + 2018
Cau 2 (2,0 diém):

a) Giai phuong trinh 4x + 3 =6

X2 —5x+6 X?—7x+6
ﬁ+\ﬁ+4 Xy =16

X+y=10

b) Gifi hO ph-—~ng trxnh sau: {

Ciau 3 (2,0 diém):

a) V&i a, b 1a cac s6 nguyén. Chang minh rang néu 4a® + 3ab —11b® chia hét cho 5
thi a* —b* chia hét cho 5.

b) Cho phuong trinh ax?+bx+1=0 véi a, b 1a c4c sé hiru ti. Tim a, b biét

i
e

Ciu 4 (3,0 diém): Cho 3 diém A, B, C ¢ dinh nam trén mot duong thang d (B nam
gitta A va C). V& duodng tron tim O thay d6i nhung luon di qua B va C (O khong nam
trén dudng thang d). Ké AM va AN 1a céc tiép tuyén voi dudng tron tam O tai M va N.
Goi I 1a trung diém cua BC, AO cit MN tai H va cat duong tron tai cac diém P va Q (P
nam giira A va O), BC cit MN tai K.

a) Chtng minh 4 diém O, M, N, | clng nam trén mot duong tron.

b) Chiing minh diém K cd dinh khi duong tron tim O thay d6i.

¢) Goi D 1a trung diém HQ, tir H ké duong thang vubng goc véi MD cét duong
thang MP tai E. Chting minh P 14 trung diém ME.
Cau 5 (1,0 diém):

1 , - .
Cho A, 2n+D)von 1 véineN .
Chang minhrang: A, +A, +A, +..+A <1,

la nghiém cua phuong trinh.

PE SO 381
Bai 1:
2% +32 J2x -6
J2x+24/x =32 -6 \/ﬂ+2\/_+3«/_+6

d) Tim tat ca cac gia tri m dé duong thang y = x + 2m — 2 cat duong thang y = 2x +

c) Chox>0vax#9.Ruatgon P=

m — 13 tai mdt diém trén truc hoanh. Tinh khoang cach tir gdc toa d6 O dén dudng
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
thang y = 2x + m — 13 tng v61 m vira tim duoc (don vi do trén cac truc toa do la

xentimet)
Bai 2:

a) Cho x >2;y>0 thoa min y>x—2 ++/x—2 =2y. Chirng minh rang x* <27

c) Cho tam giac ABC ¢6 AB =3cm, BC =4cm va CA =5cm. Goi H, D, P lan luot
1a chan duong cao, phan giac, trung tuyén ké tir B xuéng canh AC. Tinh dién tich cta

cac tam giac CBD, BDP, HBD

Bai 3: Cho tam gidc ABC nhon ndi tiép duong tron tim O. Lay diém D trén cung BC
(khong chira diém A) cua duong tron d6. Goi H, K, I 1an luot 1 chan duong vudng goc
ha tir D xubng cac duong thang BC, AB, CA

¢) Chimg minh rang K, H, I thang hang

BC AC AB

d) Chirng minh rang =51t oK

Bai 4:
2x%y +3x* =5y

a) Giai hé phuong trinh
) ¥P s { 1+6xy=7y°

b) Tim cac cip s6 nguyén (x; y) thoa man xy® +2xy — 243y +x=0

PE SO 382

Bai 1: a) Tinh gi4 tri cia A= 3-212 +10
L+42)(3+2) +1

b) ChoB =n*+n®*—n?—n. Chimg minh rang B chia hét cho 6 v&i moi s6 nguyén

n

Bai 2: Cho biéu thirc P = xx X  9=2X
: \/;+1+«/§—1+ x—1

a) Tim diél} kién cua x dé P xac dinh va rat gon P
b) TimxdeP=7
Bai 3:
a) Cho a, b, ¢ > 0. Chimg minh rang (a+b+c)&+%+%}29
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

b) Chox,y,z>0théaminx+y+z=1. TimGTLN ciia P=—~ 4+ ¥ 4 %
X+1 y+1 z+1

Bai 4:
3 + > =6
a) Giai hé phuong trinh ﬁ;y Ji‘y
- =-3
x+y x-y

b) Mot 6 t6 dy dinh di tir tinh A dén tinh B v6i van tdc trung binh 40km/h. Lic
dau 6 t6 di voi van téc d6, khi con 60km nita thi méi duoc nira quang duong AB,
nguoi 1ai xe ting thém van téc 10km/h trén quang duong con lai. Do d6 6 t6 dén tinh B
som hon dy dinh 1 gi¢. Tinh quang duong AB
Bai 5: Cho tam giac ABC nhon ndi tiép duong tron tim O. Goi E, F lan luot 14 chan
dudng cao ké tir C va B ciia tam giac ABC. D 14 diém d6i xting ctia A qua O, M 1a
trung diém BC, H 12 truc tAm tam giac ABC

a) Chting minh rang M 1a trung diém HD
b) Goi L 1a giao diém tht hai ciia CE v6i duong tron tim O. Ching minh rang
H, L d6i xtmg nhau qua AB
Bai 6: Cho hinh vuéng ABCD canh bang 4. Trén hai canh AB va AD lan luot lay hai
diém E, F sao cho EC 1a phan giac cta goc BEF. Trén tia AB lay K sao cho BK = DF
a) Chting minh rang CK = CF
b) Chtng minh rang EF = EK va EF luén tiép xtc voi mot duong tron cb dinh
¢) Tim vi tri cia E, F sao cho dién tich tam giac CEF 16n nhat

PE SO 383

Cau 1: (4,0 diém)
a. Tim cac hé s6 b, ¢ ciia da thirc P(x) = x2 +bx +c biét P(x) c6 gia tri nho nhat
bang -1 khi x=2.
et A . X2+ xy?—xy—y*=0
b. Giai hé phuong trinh:
{2\/§—2(x2 +1) -3Jx(y+1) -y =0
Cau 2: (4,0 diém)
a. Giai phuong trinh x+2 = 31— % + T+ x
b. Cho cac sb duong a, b, ¢ thdéa man ab+bc+ca=1. Tim gia tri 16n nhét cta biéu

, 2a b
thuc P J1+a? ’ J1+Db? ' J1+¢2 '
Cau 3: (3,0 diém).
Cho tam giac ABC cOBAC =135, BC=5 cm va duong cao AH=1 cm. Tinh d¢ dai
cac canh AB va AC.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cau 4: (5,0 diém).

Cho tam gidc ABC nhon néi tiép dudng tron tam O, D 1a diém trén cung DC
khong chtra A. Dung hinh binh hanh ADCE. Goi H,K 1an luot 14 truc tAm cta cac tam
giac ABC, ACE; P,Q lan luot 13 hinh chiéu vudng goc cta K trén dudng thang BC, AB
va I 1a giao diém cua EK véi AC.

a) Ching minh rang 3 diém P, I, Q thang hang.

b) Chung minh rang dudng thiang PQ di qua trung diém HK.

Cau 5: (4,0 diém).
1 1 1

a. Tim tat ca cac s6 nguyén t6 khac nhau m,n,p,q thoa mén 1,011
m n p q mnpq

b. Trén mot hang c6 ghi 2 s6 1 va 5. Ta ghi cac sb tiép theo 1én bang theo nguyén
tac. Néu c6 2 s0 x, y phan biét trén bang thi ghi thém s0 z = xy+ x+y . Chung minh rang
cac s6 dugc ghi trén bang (trir s6 1 ra) c6 dang 3k+2 (v6i k 12 so ty nhién).

=1

PE SO 384

; 4 _ny3 2 —
Cau 1.(3,0 diém) Cho 2x= %+J§+J‘_*[+1 Tinh P= JX 2x"+4x" —1ax-11

2+1 2X% —6Xx+2
Cau 2.(3,0 diém) Cho hai ham s6: y = (m* +2)x—m*® —3m+1 vV y=x-2m+1 ¢ dd thi 1an
lugt 13 d,,d,.Goi A(x,, Y,) 14 giao diém ctia d,,d,.
a) Tim toa do diém A
X5 +3%,+3

b) Tim m nguyén dé biéu thic T =
Yo —3Y, +

nhdn gia tri nguyén

Cau 3.(4,0 diém)
1) Giai phuong trinh: 2x* —11x + 21 =233/4x -4
X2y? + Xy —xy—x—-1=0

Y 2
2) Giai hé phuong trinh sau:
) ¥ D 5 {xzyz—x2y+6x2—x—1:0

Cau 4. (2,0 diém)

Cho tam giac MNP can tai P . Goi H 1a trung diém cia MN, K 1 hinh chiéu vudng goc
cta H trén PM. Dung duong thang qua P vudng goc véi NK va cit HK tai I. Ching
minh rang I 13 trung diém ctia HK.

Cau 5.(4,0 diém) Cho tam giac ABC vudng can tai A. Trén tia d6i tia AC 1y diém M
sao cho 0<AM<AC. Goi O 1a tam dudng tron ngoai tiép tam giac BCM, K 14 hinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tAm, tong hop: HO Khic Vi
chiéu vuong goc cia M trén BC, MK cét AB tai H. Goi E,F lan luot 13 trung diém cta
CHvaBM
a) Ching minh rang t giac AFKE 1 hinh vuéng
b) Chimg minh rang AK,EF,OH ddng quy
Cau 6.(2,0 diém) Tim s6 nghiém nguyén duong (x;y) cua phuong trinh
2

x2 —y? =100.110%" v&i n 12 s6 nguyén duong cho trudc. Ching minh rang sé nghiém nay
khong thé 1a s6 chinh phuong

Cau 7.(2,0 diém)Cho cac sb thuc duong a,b,c thoa min ab+bc+ca=abe. Tim gia tri nho

4 4 4 4 4 4
nhét ctia biéu thirc P=—> :b —+ b :C —+ c 3+a ;
ab(a®+b”) bc(b®+c®) ac(a’+b”)
PE SO 385

Bai 1: a) Chting minh rang voi moi n nguyén thin® +1999n+ 2017 khong phai 1a s6
chinh phuong
b) Giai phuong trinh nghiém nguyén x*+5y* +2xy +4y =12
¢) Cubi hoc ky, mot hoc sinh ¢6 11 bai kiém tra dat cac diém 8, 9, 10. Biét tong
diém cac bai kiém tra 1a 100. Hoi hoc sinh d6 c¢6 bao nhiéu bai kiém tra dat diém 8,
diém 9, diém 10
Bai 2:
a) Giai phuong trinh /x+5-3x-2=1
b) Giai hé phwong trinh { X +y'=8
X+Y+2xy =2

Bai 3:

J10+2v/25-9x2
X

a) Cho_?ssxgg; x#0va J5+3x—+5-3x=a. Tihh P=

b)Chox,y,z>0vax+y+z=12. Tim GTNN
2x+y+z—15+x+2y+z—15+x+y+22—15
X y z

cua M =

Bai 4:

1) Cho tam gidc ABC vudng tai A ¢c6 AB =9cm, AC =12 cm. Goi [ 1a tdm
duong tron ndi tiép tam giac va G 1a trong tAm tdm tam giac ABC. Tinh d6 dai doan
thang IG.

2) Cho hinh vuéng ABCD c6 d9 dai canh a. Goi M, N, P 13 3 diém lan luot lay
trén canh BC, CD va DA sao cho tam gidc MNP déu.

a) Ching minh rang CN?— AP? = 2DP.BM
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tam, tong hgp: H6 Khac Vii ’

b) Xac dinh vi tri cia M, N, P dé tam giac MNP c6 di¢n tich bé nhat .
Bai 5:

a) Cho tam giac ABC ndi tiép dudng tron tim O c6 ban kinh R, biét AB =c¢, AC

=b, BC = a va théa man hé thirc R(b+c) =a+/bc . Hoi tam gidc ABC la tam giac gi ?

b) Trén mit phang cho 6 diém bt ky sao cho khoang cach giita 2 diém tuy ¥
ludén 16n hon 1. Chimg minh rang khong thé phii ca 6 diém nay bang mét hinh tron c6
ban kinh bing 1.

DE SO 386
Bail
¢) Tinh gia tri biéu thirc A= e _11)2 e fl)z Vi x 1+2J§ - 1_2@
d) Cho x; y; z thoa man x+y+z=0 va xyz #0. Chirng minh Z—x . ; 7= 0
Bai 2

c) Giai phuong trinh: x+1++7—-x=3-x
X*+y® —4x* +3y* +8x+4y-16=0

N

d) Giai hé phuong trinh {

Bai 3
¢) Tim céc s ty nhién n sao cho 3n°+2n°+17n+6 chia hét cho n?+4
d) Tim céc sd nguyén x;y thoa min x° +5y> +4xy +6x+12y+8=0

Bai 4
_Cho 2 dudng tron (O; 1) va (0" 1) voi r>r' cat nhau tai A; B.Tiép tuyén tai A cta
(O) cit (0') tai E.Tiép tuyén tai A caa (O') cat (O) tai C. N 1a trung diém ctia CE. M 1a
giao ciia AB véi CE. Trudong hop B nam giira A va M

c) Chung minh AB” =BE.BCva BC.ME=BE.MC

d) Chung minh CAN = EAM

Bai 5 Cho ttr giac ABCD noi tiép (O;R) va (O';r').Ching minh R >R'\2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

Bai 6 Cho x,y,z thdéa man x+y+z=0; x+1>0;y+1>0 va z+4>0. Tim GTLN
xy -1 N z

(X+)(y+D) z+4

cua A=
PE SO 387

Cau 1:

1) Cho céc s6 thuc a, b, ¢ khac nhau tung d61 mot vao théa man diéu kién:
a’—b=b?—c=c?-a. Ching minh rang: (a+b+1)(b+c+1)(c+a+1)=-1

2) Cho ba sb thuc duong a, b, ¢ thoéa mén: ab+betca=1

(b+ c)\/ﬁ

Chung minh rang:

Cau 2:

1) Giai hé phuong trinh {\/y =3¢+’ +8y =5
X(x—3)+y(y+8)=13

2) Giai phuong trinh: x—1++/3—x =3x* —4x—2

Cau 3:
Tim tat ca cac bo ba sb nguyén khong am (x;y;z) théa man dang thuc:
2012* +2013" =2014°

Cau 4:

Cho dudng tron (O), AB 1a duong kinh cta (O). Piém Q thudc doan thang OB (Q
khac O; Q khac B). Puong thang di qua Q, vudéng goc véi AB cat duong tron (O) tai
hai diém C va D khéc nhau (diém D nam trong nira mat phang bd PS chtra B). Goi G
1a giao diém cua cac dudng thang CD va AP. Goi E 1a giao diém cta cac duong thang
CD va PS. Goi K 1 trung diém cta doan thing AQ.

1) Chimng minh rang tam giac PDE dong dang voi tam giac PSD
2) Chimg minh rang EP=EQ=EG
3) Chimg minh dudng thang KG vudng goc véi duong thang CD

Céau 5:
Cho ba sé thuc duong a, b, ¢ thoa man diéu kién: a® +b? +¢* =3
Chung minh rang: L + L + L >1

J1+8a° 1+80° 1+8c°
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 388
Bai 1
c) Rat gon biéu thirc /5 —\/3—«/ 29-12./5
\ X A 3 2
d) Tim cac s0 nguyén a,b sao cho - =7-2043
) s a+by3 a-b3 V8
Bai 2

¢) Giai phuong trinh x* —x+121-x =36
(x+1)(y+1)=10

(Vx+y)xy -1) =3

d) Giai hé phuong trinh {

Bai 3

2 2 2
m m \

St gtz =2va o+

n> n® p n m p

Cho ba s0 m, n, pthoa man: m*+n* =

Tinh Q=m?*+m®+ p*
Bai 4

Cho tam gidc ABC c6 B nhon, trén cung nho AC ctia (ABC) lay D khac A. K va H
1a hinh chiéu cua D trén cac duong thang BC,AB. I 1a giao diém KH va AC.

a) Chtirng minh: DI vuong gbéc voi AC va HK < AC

b) E 1a trung diém AB . (HDE) cat IK tai F . CM IF=FK

Bai 5 Cho hai s6 thuc x,y khac 0 sao cho (x+y+1)xy = x> +y°.
1

N

y

Tim max cua A=—+
X

DE SO 389
Caul
c) Giai phuong trinh 242x-1=x*+1.
2
d) Giai h¢ phuong trinh { Y y
y -+ X’y =—

Céau 2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
c) Choa,b,ceR thoéa man a"2+b"2+c¢"2=a"3+b"3+c"3=1. Tinh

P= a2012 + b2013 + C2014 ]

d) Cho x,y>0. Tim gia tri nho nhat ctia biéu thirc P =

Cau 3

2 2 2

Gia st phuong trinh XY 2 23663 nghiém khong dong thoi bang nhau

yZ IX Xy

(a;b;c); (p;q;r); [% % Fj Chtrng minh (ap?®;bg®;cr®) cling 1a nghi€ém ctia phuong trinh do.

cau4d
Tam gidc ABC c6 AB=AC=a; ABC = ACB =« (0°;90°) . Goi M 14 trung diém cta
BC. Goc xMy quay quanh diém M sao cho Mx, My cat AB, AC tai D, E.
d) Tinh tich BD.CE theo a; \alpha.
e) Goi dyy.pe) = R. Ching minh rang AB, AC 14 c4c tiép tuyén ctia (M;R).

f) Tim vi tri ciia D; E sao cho S,pe 10n nht.
caus

Lay 2014 diém phan biét trén dudng tron ban kinh R=1 sao cho khoang cach giita
2 diém bat ky khac /3. Chimg minh c6 thé chon ra 672 diém sao cho bat cit bo ba diém
nao ciing la 3 dinh ctia mgt tam giac ¢ mot goc 16n hon 120°.

DE SO 390
Cau 1 (2 diém).
Cho x=1+2%/2 +3/4. Tinh gia tri biéu thic: A=/x®—3x2 —3x+2016.

Cau 2 (5 diém).
¢) Cho duong thang (d) co6 phuong trinh y=mx+1-m (m=0). Tim m dé khoang
cach tir goc toa do O dén duong thang (d) 1a 16n nhat.
d) Tim céc sé c6 2 chit s& ab (a=b) sao cho s6 n = ab—ba 14 mot sé chinh

phuong.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cau 3 (2 diém).

1 \E+8

Giai phuong trinh: x> +3x33x+2 -12+—==

NEE

Cau 4 (3 diém).
2x7 +y° =3xy—4x+3y+2=0

«/xz—y+3+ y—x+1=2

Giai h¢ phuong trinh: {

Cau 5 (6 diém).

Cho tam gidc déu ABC noi tiép duong tron tam O, ban kinh R. Lay diem M bat
ky trén cung nho BC (M khdng trung véi B, C). buong thang qua A va vudng goc vai
CM tai H cattia BM tai K.

d) Chiéing minh H 1a trung diém cua AK.

e) Chimg minh diém K lubn nam trén mot dudng tron ¢é dinh khi M thay doi.
Tinh ban kinh dudng tron d6 khi R=343.

f) Goi D la giao diém cia AM vai BC. Tim vi tri diém M sao cho tich hai ban kinh
duong tron ngoai tiép cua hai tam giac MBD, MCD dat gia tri 16n nhét.

Cau 6 (2 diém).
Cho cac s6 duong a, b, ¢ théa man a+b+c=3. Tim gia tri 16n nhat cua biéu
thuc:
a’ b’ ¢’

_ + + +3abc
3a—ab-ca+2bc 3b-bc—-ab+2ca 3c-ca-bc+2ab

PE SO 391

Cau 1 (3,0 diém).
3

1. Cho f(x)= ~. Hay tinh gia tri cta bicu thirc sau:

1-3x+3x

A=f [Lj+ f (—2 j+...+ f (_2010)+ f (?011)
2012 2012 2012 2012
2. Cho biéu thic p=*- Zf X+l 1e2x-2Vx
- X\/_+ x+\/_ x2 —Jx

Tim tat ca céc gié tri cﬁa x sa0 cho gia trj cua P 12 mot s6 nguyén.
Cau 2 (1,5 diém).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Tim tat c4 cic cap s6 nguyén duong (x; y) thoa man (x+y)’ =(x—y—6)’.
Cau 3 (1,5 diém).

Cho a, b, ¢, d 1 c4c sb thuc thoa mén diéu kién:

abc+bcd +cda+dab=a+b+c+d +\/m

Chiing minh rang: (a? +1)(b?+1)(c?+1)(d? +1) > 2012.
Cau 4 (3,0 diém).
Cho ba duong tron (0,), (0,) va (0) (ki hi¢u (X) chi duong tron c6 tam la diém X).
Gia s (0,), (0,) tiép xUc ngoai véi nhau tai diém | va (0,), (0,)lan luot tiép xuc
trong véi (O) tai M,, M,. Tiép tuyén ctia duong tron (O,) tai diém | cit duong tron (0)
lan luot tai cac diém A, A'. Duong thang AM, cit lai duong tron (O,) tai diem N,
duong thang AM, cit lai duong tron (0,) tai diem N, .
1. Chang minh rang tor giac M,N,N,M, ndi tiép va duong thang OA vudng goc véi
duong thang NN, .
2. Ké duong kinh PQ cta duong tron (O) sao cho PQ vudng goc voi Al (diém P
nam trén cung AM, khéng chaa diém M,). Chang minh ring néu PM,, QM, khdng
song song thi cac dudng thang Al, PM, va QM, dong quy.
Cau 5 (1,0 diém)
Tat ca cac diém trén mat phang déu duoc t& mau, mdi diém dugc t6 bai mot trong 3
mau xanh, d6, tim. Chang minh ring khi d6 ludn ton tai it nhat mot tam giac can, ¢ 3
dinh thudc cac diém cua mat phang trén ma 3 dinh cua tam giac d6 cing mau hodc doi
mot khac mau.

PE SO 392

Céau 1:

2 1 1 1 1 1 1
a) Tinh Tong: S = \/1+ +—= \/1+ +ot \/1+ +
) & 12 22 2? 32 2012% 20132

b, Cho céc sb nguyén x,y thoa man: 4x+5y =7. Tim GTNN ctia P=5/x-3|y|

Cau 2:
Tim cac s6 hitu ti X,y théa man «f 2\/3-3= \/3X«/§ —\/ y/3
Cau 3:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cho cac sb thuc duong a,b,c thoa min abc = % .Chtrng minh rang:

3+i+2—b+§2a+2b+30+1+i+i
2b 3c a a 2b 3c
Cau 4:

Cho tam giac ABC ( AC> AB )c6 cac duong cao AA', BB', CC' va truc tam H. Goi
(O) la duong tron tim O, dudng kinh BC. Tir A ké tiép tuyén AM, AN t6i (0).Goi M'
1a giao diém thir hai cuia A'N va (O). K 1a giao ctia OH va B'C'.

CMR:

a, M dbi xtng M' qua BC

b, Ba diém M,H,N thrflng hang

KB’ HB’
C, , =( ,)2

KC HC
Cau 5:

Cho bang vudng 3*3 (3 hang va 3 cot ). Nguoi ta dién tat ca cac s tir 1 dén 9 vao céac
6 trong bang (mdi sb dién 1 6) sao cho tong bon sd trén bang con co kich thude 2*2
déu bang nhau va bang s6 T nao d6. Tim GTLN c6 thé cua T

PE SO 393

Cau 1: Giai hé phuong trinh
c { x> +y° +3=4x
X2 +12x+y* =6x*+9
x*+3=4y
9 {y“ +3=4x
Cau 2:
Giai phuong trinh Vx* —4x+3 =4x—x’
Cau 3:
Tim tat ca cac s6 nguyén duong (x;y) thoéa man phuong trinh
O +D(Y* +D) +2(x— y)A—xy) = 4xy +9
Cau 4:
a) Cho cac sb thuc duong x,y,z thoa man diéu kién: x+y+z=1
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
4
Tim Min F = X
Z(x2 + Y9 (x+Y)
2 2 2
b) Cho a,0,c>0. CMR a_+b_+°7> 1,11
b’c c*a a’ a b c

Cau 5:

Cho tam gidc ABC vudng cén tai A, goi D 1a trung diém cta canh BC. Ly diém
M bat ki trén AD ( M khong tring v6i A). Goi N,P theo thtr ty 14 hinh chiéu cia M
trén AB,AC, H 14 hinh chiéu ctia N trén dudng thang PD

a) CMR AH 1 BH

b) Puong thang qua B song song voi AD cit dudng trung truc ciia AB tai I. CMR
H, I, N thang hang
Cau 6:

C6 dién duoc hay khong 100 s6 goém 10 s6 -2, 10 s6 -1, 30 s6 0, 40 s6 1 va 10 sb
2 vao bang 10*10 (mdi 6 dién mot sd va goi sd & hang i tinh tir dudi 1én trén va cot j
tinh tir trai sang phai 1a a;) sao cho thoa man 2 diéu kién

a) Tong cac so trén mdi hang, mdi cot déu bang m

b) Tong céac s6 a; trong bang thoa man (i-j) chia hét cho 2 bang 5m

PE SO 394

N 2 4 3X+16x -7 x+1 Jx+7 Jx
Cau 1: (1,5 di Cho biéu thuc A= 2—
caul: (1,5 diem) " [x+2\/_ 3 W3 k- J[ &_1]

¢) Rat gon biéu thic A
d) Timx dé A=—

Cau 2: (1,5 diém): Cho hé phuong trinh {mx‘zy =2 (m1la tham s6)

2X+my =5
c) Giai hé phuong trinh trén khi m = 10
d) Tim m dé hé phuong trinh di cho c6 nghiém (x;y) thoa man hé thuc
—2015m* +14m—8056
m’ +4

X+y—-2014 =

Cau 3 (3 diém):
c) Cho 3 sb thuc duong a, b, ¢ thdéa min a+b+c=1. Tim gia tri 16n nhat cua biéu
a b C
+ +
9a°+3b°+c 9b°+3c’+a 9c®+3a’+b
d) Tim tit ca cac cip sd nguyén (x;y) thoa min x(L+x+x%) =4y(y—1)

thac: P =
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ‘ o
Cau 4: (3 diem): cho doan thang AC c6 d6 dai bang a. Trén doan AC lay diém B sao
cho AC =4AB. Tia Cx vudng goc vaoi AC tai C, goi D 1a mot diém bat ky thudc tia Cx
( D khéng tring véi C). Tir diém B ké duong thang vudng goc v6i AD cét hai duong
théng AD va CD lan luot tai K, E.

d) Tinh gia tri DC.CE theo a

e) Xac dinh vi tri diém D dé tam giac BDE c6 dién tich nho nhat

f) Chung minh rang khi diém D thay doi trén tia Cx thi duong tron dudng kinh DE
ludn c6 mot day cung cd dinh.
Cau 5 (1 diém): Cho day sb gdm 2015 sb: } E l ..... ;i;L

1'2'3° 2014 2015

Nguoi ta bién doi diy néi trén bang cach xoa di hai sd u, v bat ki trong day va viét
thém vao diy mot sd gid tri bang u + v + uv vao vi tri u hodc v. Ctt 1am nhu thé d6i véi
day méi thu duoc va sau 2014 1an bién ddi, ddy cudi cing chi con lai mot s6. Chimg
minh réng gia tri cuia s6 cudi cung d6 khong phu thudc vao viéc chon cac s6 u, v dé
x6a trong mdi 1an thyc hién bién doi day, hdy tim sb cudi cing do.

PE SO 395
A o, Jx +4 1 2¢“+5
Cau 1: Cho biéu thuc A= :
0 biceu thuc (x—4 +\/;_2 «/_+2

a) Rut gon biéu thic A
b)Tim tat ca cac sd nguyén x dé biéu thirc A nhan gia tri nguyén
Cau 2:
a) Giai phuong trinh: (x+2)(x—2)(x+6)(x —3) = 45x°
b) Tim tat ca cac cap sd nguyén (x,y) thoa man: X(X*+x+1)=4" -1
Cau 3:
Cho cac s6 nguyén x,y thoa man 3x+2y=1. Tim gia tri nho nhét caa biéu thirc:
H=x"—y*+|xy|+|x+y|-2
Cau 4:
Cho hai diém A,B phan biét, 1ay diém C bat ky thuéc doan AB sao cho 0

<AC< % AB; tia Cx vudng goc voi AB tai C. Trén tia Cx 1ay hai diém D,E phan biét

CE_CA

sao cho — = J/3.Pudng tron ngoai tiép tam giac ADC va dudng tron ngoai tiép

tam gidc BEC cat nhau tai diém tht hai H. (H khong tring véi C)
a) Ching minh ADC =EBC va 3 diém A,H,E thang hang
b) Xac dinh vi tri cia C d¢ HC L AD
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii 7 7
c¢) Chung minh rang khi diém C thay do1 thi duong thang HC lu6n di qua mot diém
c6 dinh
Cau 5:
Cho 3 sb thuc khong 4m x,y,z thoa min x+y+z=2. Chimg minh rang:
X+2y+2>(2-x)(2-y)(2-2)

Céu 6:
Trén mit phang cho nim diém phan biét sao cho khong co ba diém nao thang hang

va khong c6 bon diém nao thudc cing mot dudng tron. Chirmg minh ring tn tai mot
duong tron di qua ba diém trong nam diém d3 cho va hai diém con lai c6 ding mot
diém nam bén trong dudng tron

PE SO 396

CAU L. (6.0 diém) Cho bidu thic:0 = VX =3 5 Jx_g_p Yx=3 Vx+3
(6.0 diém) Cho biéu thirc: Q » Jx NICREIN

d) Rut gon Q.

e) Tinh gid tri cia Q khi x=14-6.5

f) Tim GTNN cua Q.
Cau 2. (3.0 diém)
a) Cho phuong trinh: x*+2x+m=0 (1), (m 1a tham sd). Xac dinh m dé PT (1) c¢6 hai
nghiémx, x, thoa man: 3x +2x, =1

b) Gidi PT: §/(2-x)? +3(7+x)? -2-x)(7+x) =

Cau 3. (3.0 diém)
1. Chimg minh rang néu p 14 s6 nguyén té 16n hon 3 thi (p — 1)(p + 1) ludn chia hét 24.
2. Giai PT nghiém nguyén: (X* +y)(x + y*) = (x —y)’

Cau 4. (6.0 diém)

Cho tam giac déu ABC noi tiép (O;R). H 1a mot diém di dong trén doan thang OA
(H khac A). Puong thang di qua H va vudng goc vdi OA cat cung nho AB tai M, goi
1 hinh chiéu ctia M trén OB.
1. Ching minh: HIM =2AMH
2. Cac tiép tuyén cua (O;R) tai AvaB cat tiép tuyén tai M cua (O;R) lan luot tai D va
E, OD, OE cét AB lan luot tai F va G. Chimg minh: OD.GF = OG.DE.
3. Tim GTLN cua chu vi tam gidc MAB theo R.

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
361



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cau 5. (2.0 diém)
x> +1 y*+1 J 121
y2  x2 144
2. Trong mot bang ghi 2014 diu cong va 2015 dau trir. Mdi 1an ta xo4 di 2 d4u va thay
boi dau cong néu 2 diu bi x04 cung loai, thay béi diu trir néu 2 diu bi x04 khac loai.
Hoi sau 4028 14n thyuc hién nhu vy trong bang con lai dau gi?
DE SO 397

1. Cho cac sb duong x, y thoéa mén x + y = 3. Chimg minh rang:

Ciu 1: (3,0 diém) , ,
a) Chirng minh v&i moi s6 tu nhién n, ta ¢ 6" +19" — 2™ chia hét cho 17.
b) Tim nghiém nguyén duong ctia phuong trinh 2x* —2xy —5x+y+19=0

+ VOl X>0:x#9 .

x—2\/;—3_ x/;+1 3—x/;

A 3 2(Jx-3
Cau 2: (3,0 diem) Cho A= x-3  2(Vx-3) Jx+3

a) Rut gon A.
b) Tim GTNN cua A.

Cau 3: (3,0 diém)
a) Giai phuong trinh \2x—3+6=2x++/x
. X2 =2y =Xy +X+Y
b) Giai hé phuong trinh
) 7P 8 {xﬁ—yx/x—1:2x—y+1
Cau 4: (3,0 diém) 7
a) Cho X, y, z 1a ba s0 thyc thoa man x+y+z=6 va x* +y*+z*> =12. Tinh gia tri biéu
thlf['C Q _ ( )2016 (y _3)2016 ( _3)2016
b) Cho a, b, ¢ 14 ba s6 thuc duong thda man 4c+2b> a(b®+c?). Tim GTNN ctia biéu
3 4 5
+ +
b+c—-a a+c-b a+b-c

thac: S =

Cau 5: (4,0 diém)

Cho duong tron tam O duong kinh AB. Trén tiép tuyén tai A clia dudng tron, 1ay
diém M khéac A. V& tiép tuyén thir hai MC ciia (O) (C 1 tiép diém). MB cit (O) tai D
khac B. Goi H 1a giao diém ciia OM va AC.

a) Chung minh ABH =CAD
b) Goi N 14 giao diém ctia AC va BD. Chimg minh —— + -+ = _2

) MD MB MN
Cau 6: (4,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hep: Ho Khic Vi

Cho 3 diém A, B, C ¢b dinh nam trén duong thang d (B nam gitta A va C). buong
tron (O) thay d6i di qua hai diém B, C va c6 tam O khong nam trén duong thang d. Ke
hai tiép tuyén AM, AN cua (O) tai M va N. AO cit MN tai H; dudng thang AO cit (O)
taiPvaQ (P nam gitta A va O). Goi D 1a trung diém HQ. Qua H ké duong thing
vudng goc MD cit duong thang MP tai E.
a) Chung minh P 1a trung diém ME.
b) Chimg minh dudng thang MN luén di qua diém ¢4 dinh khi duong tron (O) thay
doi.

DE SO 398

Cau 1:

x2 —[x 2x+\/_ 2(x-1)
x+«/§+l Jx «/_—

Cho biéu thic P = VO x>0,x %1

a) Rut gon P

b) Tim x dé P dat gia tri nho nhat

Cau 2:

a) Tim m dé phuong trinh 2x° + 2mx+m?—2=0¢6 2 nghiém x,x, thoa man:
2%,%, + X% +X, —4| =6

X —2xXPy+x=y = 2xy* +y

b) Giai hé: {m+m: v _6xell
Cau 3:

Cho AABCnoi tiép (O), ngoai tiép (I), Al cét (O) tai M, J 1a diém ddi xtmg véi I
qua M, N 1a diém chinh gitta cung ABM, NI, NJ lan luot cat (O) tai E.F

d) Chung minh MB=MI va ABIJ, ACIJ vudng

e) Chung minh LJ,F.E cung thudc 1 duong tron
Cau 4:

1 1

Cho a,b>0,a+b>2. Tim gia trj I6n nhat ciia: M =—— +———
a+b” b+a

Céau 5:

Tim m,n nguyén duong théa man: n®+n+1=(m?+m-3)(m* —m+5)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 399

Bai 1: (4,0 diém)

a) Tim ba sd nguyén t6 d6i mot khac nhau, biét rang tich cta ba s6 d6 bang nam lan
tong cua ching.

b) Tim tit ca cac cip sd nguyén duong (x; y) thoa man dang thirc

X? +2y* —3xy +2x—4y+3=0

20° 2c . 2a°

‘b= C=
b? 1+c? 1+a?

¢) Tim cac s0 a,b,c biét a= 1

Bai 2: (4,0 diém)
a) Giai phuong trinh ¥x -2 +/x+1=3

i+i:1

2 2

b) Giai h¢ phuong trinh: Xy

N% —1+\fy2—1:./xy+2

Bai 3: (4,0 diém)

a) Cho x,y,z 1a cac s thyc thoa man diéu kién x+y+z+xy+yz+2x=6. Chimg minh
rang x*+y’+2°>3

b) Cho a,b,c 1a cac s6 duong. Chimg minh rang néu b 1a s6 trung binh cong ctia a va ¢
thi -+ .t ___ 2

Ja+vb Vb+ve e+ia

Bai 4: (5,0 diém)

Cho duong tron tam O, ban kinh R. V& hai duong kinh AB va CD vuong goc voi
nhau. L4y diém E bat ki trén cung nho AD. Néi E véi C cat OA tai M; ndi E véi B cét
OD tai N.

a) TinhCM.CE +BD? theo R.

b) Ching minh rang tichO—M.O—N 1a mot hang sd
AM DN

¢) Tim vi tri ctia diém E dé tong i_erg_l:l dat gia tri nho nhat. Tinh gié tri do.

Bai 5: (3,0 diém)

a) Cho tam giac ABC c6 d6 dai ba canh 1a ba sé nguyén lién tiép (cung don vi do).
Tim d6 dai cac canh ctia tam giac do, biét 3.A+2.8 =180

b) Cho tam giac nhon ABC ¢OBAC =60",BC = 2/3 cm . Bén trong tam giac nay cho
2017 diém bét ki. Chimg minh rang trong 2017 diém 4y ludn tim duoc 169 diém ma
khoang cach gifra ching khong 16n hon lcm.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hop: H6 Khic Vi

PE SO 400
Cau 1 : (5 diém)

2 1 1 1 1 1 1
a) Tinh tong : A= 1+ =—+—+ 1+ —+— +...+,[1+ +
) & \/ 22 3 \/ ¥ 4 \/ 2015%> 20162

b) Tim céc gia tri nguyén x,y thoa min dang thirc : (y+2)x2 +1=y?
Cau 2 : (3 diém)

Cho phuong trinh x° +ax+b+1=0v&i a,b 1a tham s6 . Tim gid tri cta a,b dé phuong

X —X,=3

3

trinh c6 hai nghiém phan biét x;x, thoa man: { © ¥ =9
—x3=

Cau 3 : (3 diém)

Cho a,b,c 1a do dai ba canh cua mdt tam giac . Tim gia tr1 nho nhat

4a 9b 16¢
+ +
b+c-a c+a-b b+a-c

Cau 4 : (9 diém)
1 . Cho dudng tron (O) c6 dudng kinh BC=2R va diém A thay d6i trén dudng tron (O)

cua: A=

(A khéng tring véi B,C). Pudng phan giac trong goc A ciia tam giac ABC cat duong
tron tai diém K (K = A). Ha AH vuodng goc voi BC

a) Dat AH=x. Tinh dién tich S cua tam giac AHK theo R va x. Tim x sao cho S dat gia
tri 16n nhat

b) TinhB clia AABCbiét ring AH_ 3
HK 5

2. M6t duong théng d thay ddi cat hai canh 0x,0y ctia mot géc nhon xOy lan luot tai
hai diém M,N nhung ludn théa man hé thic ﬁ + % =1. Chting to rang duong thang

d luén di qua mot diém cd dinh.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
DE SO 401

. ra— VX(x+15) -4 Vx-4 3(/x+4)
Bai 1: Cho bi€u thirc M =
0 biet He X—3Jx -4 J_+1 4—x

a) Tim diéu kién x4c dinh va rat gon biéu thie M
b) Tim x dé M :g

c) Tinh gia tri cia M biét x = VVI0 3+ V10 -3 +5in?10° + sin?80° +3/7-5+/2
\/1_0+1
Bai 2: a) Tim m dé duong thing y = x + m cit do thi y=x*{2} (P) tai hai diém phan
biét A(x;V¥,);B(x,;¥,)520 cho (x, —x ) +(y, -y, )" =2

3x+3 ., 24X% +7x+1
Jx x+1

Bai 3: a) Cho da thirc P(x) ¢ céc hé so 1a cac s6 nguyén va P(17) = 10; P(24) =

17. Biét a, b 14 hai s6 nguyén phan biét théa man P(a)=a+3 vaP(b)=b+ 3. Tinh ab

XC+x=y +3y° +4y+2

Jx+6—4ﬁ+\/y+12—6 y+3 =
Bai 4: Cho AB la duong kinh cua duong tron (O; R). C 13 mot diém thay doi
trén duong tron (C khac A va B), ké CH vudng goc v6i AB tai H. Goi I 1a trung diém
AC, OI cit tiép tuyén tai A ciia duong tron (O; R) tai M, MB cat CH tai K.
a) Ching minh MC 1a tiép tuyén cta (O; R).
b) Chtrng minh K 13 trung diém ctia CH.
c) Cho BI cat CO tai D, AD cat BC tai E. Goi r 12 ban kinh dudng tron ndi tiép tam
2
giac ABC. Chiing minh 2— i
AE*+BI? 20
Bai 5: a) Cho céc s6 thuc duong x, y, z thod min x +y + z = 3.

X y z
+ + <
x+./3x+yz y+~/3y+zx z+,[3z+xy
f) Cho tam giac ABC nhon ndi tiép duong tron (O;1), chimg minh trong ba canh
cua tam giac ABC co it nhéat mot canh c6 do dai 16n hon hodc bé“mg J3

b) Giai phuong trinh

b) Giai h¢ phuong trinh {

Chtng minh rang

DPE SO 402
Bai 1:

c) Choa,b,clacac s6 thuc thoa man abc = 1 va a+b+c=1+%+1. Chung minh
a c

rang c6 it nhat 1 trong ba so a, b, ¢ bang 1

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
366



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ,
d) Cho n nguyén duong. Chung minh rang A=2*"+2°""+1 1a hop so
Bai 2:
c) Giai phuong trinh xy/3—2x =3x* —6x+4

3 2 _
d) Giai hé phuong trinh|* * 2% *12Y=0
X°+8y =12

Bai 3: Cho a, b, ¢ > 0 thoa mﬁn§+%+%=3. Tim GTLN

1 1 1

cuia P= + 4
Ja?—ab+b® b*—bc+c? +Jc?-ca+a’

Bai 4: Cho tam gidc ABC nhon noi tiép duong tron tim O. Cac dudng cao AD, BE,
CF clia tam giac ABC dong quy tai H
¢) Chimg minh rang cos®BAC +cos’CBA+cos? ACB <1
d) P 1a diém thudc cung nhé AC cia dudng tron (O). Goi M, I 1an luot 13 trung
diém cac doan thang BC va HP. Chimg minh rang MI L AP
Bai 5:
2

P -p-2
2

¢) Tim céc sd nguyén t6 p sao cho 1a 1ap phuong ctia mot s6 tu nhién

d) Cho 5 s thyc khong 4m a, b, ¢, d, e c6 tong bang 1. Xép 5 sd nay trén mot

duong tron. Chimg minh rang ludn ton tai mot cach xép sao cho hai s6 bat ki

canh nhau c6 tich khong 16n hon é
PE SO 403

Bai 1 (5 diém) :
a. Cho cac sd nguyén a,b,c,d thoa min: a®+b® =2(c®-8d®). Ching minh rang
: (a+b+c+d) chia hét cho 3
c) Tim tit ca cac sO nguyén t6 x sao cho 2* +x 1 s6 nguyén to
Bai 2 (5 diém):
3. Giai phuong trinh v2x% +11x+19 +v2X? +5x+7 =3(X+2)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
4. Tim tat ca cac bo sd (x;y;z) thoéa man x+y+z=3va )1(+ )1/ +% =3
va x> +y?+22 =17
Bai 3 (3 diém):
3. Cho3sdx,y,z, thbamin : 0<x;y;z< ?Vé Xy + YZ + Xz :%. Tim GTNN cuia
4x 4y 47

P= 2T 2
3-4x* 3-4y? 3—42

2016

4. cho a,b,c 1a do dai 3 canh tam giac. Chung minh : Z

2015
azZa

Bai 4 (6 diém):

Cho tam gidc ABC canh bang a.Lay diém Q bat ki trén canh BC (Q # B,C).Trén tia
d6i tia BA 14y diém P sao cho CQ.APa’.Goi M 14 giao diém ctua AQ va CP.

3. CM 4 diém A,B,M,C thudc 1 dudng tron

4. Goi J.K lan luot 1a hinh chiéu cia M 1én AB,BC,CA.

C. Xac dinh vi1 tri ciia Q dé do dai IK 16n nhat

d. Chting minh MI?+MJ?+MK? khong doi khi Q thay doi trén canh BC
Bai 5: (1 diém)

Cho bang 6 vudng kich thudc 10.10 gom 100 6 vudng kich thude 1.1. Pién vao
mdi 6 vudng clia bang mot s6 nguyén duong khong vuot qua 10 sao cho hai sé dugc
dién & hai 6 vudng chung canh hodc chung dinh nguyén té cung nhau. Chtng minh
rang trong bang 6 vudéng da cho c6 mot sb xuat hién it nhat 17 lan

DPE SO 404

3
Bai 1: a) Tinh gia tri biéu thicQ = B o Al VOl X*—2x-1=0
x® —8x% —12x* +6x + 2015

o B[ 1 22 o A
b) Cho biéu thuc A=|1 . Tim cac gia tri cia a nguyén
) (au N e e e gia trj cua a nguy

sao cho A nguyén
Bai 2:
3X+xy =12

a) Giai hé phuong trinh:
) thep g {x2+y2+x+7y:20
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi suru tam, tong hop: Ho Khac Vi
b) Tim x,y nguyén théa man phuong trinh: x* +4x*y+3y* +6y-16=0

Bai 3: Cho phuong trinh: x2—2(m-1)x—3-m=0 (1) (x 1a 4n sd, m 1 tham sd)
a) gidi phuong trinh (1) véi m =1
b) Chirng minh phuong trinh (1) luén ¢6 nghi€ém v41 moi m
¢) Goi x,x, 1a hai nghiém ctuia phuong trinh (1). Tim m sao cho: M =x? +x? —4xx, dat
gia tri nho nhat, tim gia tri d6
Bai 4: Cho AABC vudng tai A, v€ ra phia ngoai cac tam giac ABC vudng cén tai B va
tam gidc ACF vuong can tai C. Goi M, N 1an luot 13 giao diém cua AB, CD; ciia AC
va BF. Ching minh:
a) 3 diém D,A,F thang hang
b) AM=ANva AM?=BM.CN
C) SuenSace =SZe (1), Pang thirc (1) c¢6 dung khong khi tam giac ABC 1a tam giac
nhon?
Bai 5: Cho nira duong tron tim O duong kinh AB, M 1a diém bét ki trén nira dudng
tron (M khac A, B) Ha MH vudng goc voi AB tai H. Goi P,Q,1 lan luot 13 tAm duong
tron noi tiép tam giac MAH, MBH, AMB.

¢) Chimg minh rang I 13 tryc tim cua tam giac MPQ

d) Tim quy tich diém I khi M di dong trén nira duong tron.

Bai 6: Cho x,y,z la cac s6 thuc duong va xyz=1. Tim max
2 2 2

cla: P= + +
2x°+y*+3 2y’ +7°+3 27°+x*+3

DPE SO 405
Cau 1:

3) Giai phuong trinh : (x* —4x+3)(x* —6x+8) =3
4) Chtimg minh : x*-5x*+11x* —12x+6>0v{i moi X
Cau 2:
Giai phuong trinh nghiém nguyén : 3x* +5y° = 255
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Céau 3:

3) Cho hai s6 thyc.a,b;a>0,3a>b Ching minh
. (V3a-b-+a)(vBa-b+3Ja)=2./a(a-b) -

6X+xy—2=0

4) Giai hé phuong trinh : {zm: y+6
Cau 4:
Trong mit phang, cho 10 dudng tron thoa :
iii) vo1 2 dudng tron bat ki ludn cét nhau tai 2 diém phan biét
iv)  khéng cd 3 dudng tron nao cung di qua mot diém
Hoi 10 duong tron di chia mat phang thanh bao nhiéu phén .
Cau 5:

Cho ABC nhon. Hai duong cao AD, BE cit nhau tai H .Goi M,N tuong ing la
trung diém ctia AB va DE . CM cit duong tron ngoai tiép ACDE tai P khac C . CN cat
duong tron ngoai tiép AABCtai Q khac C.

4) Chting minh : MD 14 tiép tuyén cta duong tron ngoai tiép CDE

5) Chirng minh b _PD
CE PE

6) Xac dinh duong trung truc cua QP.
DE SO 406

X+2 \/_+1 1

XX -1 x+«/_+1 1- «/_
¢) Rat gon biéu thirc A

Bai 1: Cho biéu thic A= VGO x>0 x %1

d) Chimg minh rang A khong nhan gia tri nguyén voi x>0;x =1
Bai 2:
Giai phuong trinh x* +6x+10= 2/2x+5
Bai 3:
Cho phuong trinh x* -2(a+1)x+2a=0(1) (voi a la tham sé)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
c) Ching minh rang phuong trinh (1) luén cé nghi¢m véi moi a.

d) Tim a dé phuong trinh (1) c6 hai nghiém 1a d¢ dai hai canh ctia mot hinh chix
nhat c6 do dai dudng chéo 1a 24/3.
Bai 4:

Cho g6c xOy =60°. Pudng tron c6 tdm K tiép xtc véi tia Ox tai M va tiép xuc véi
tia Oy tai N. Trén tia Ox 1y diém P thoa man OP = 30M. Tiép tuyén ctia dudng tron
(K) qua P cit tia Oy tai Q khac O. Pudng thang PK cat dudong thang MN tai E. Puong
thang QK cit dudng thang MN tai F.

d) Chimg minh rang hai tam giac MPE va KPQ dong dang véi nhau.

e) Chung minh tir giac PQEF ndi tiép.

f) Goi D la trung diém ctia PQ. Chtirng minh tam giac DEF déu.
Bai 5:
Cho x, y > 0 théa man x+y=>6. Tim GTNN cua biéu thirc P =3x+2y+g+%
DE SO 407

Bai 1: a) Rt gon biéu thic P = \/6— 2\/\/5 +/12 ++/18-+/128
b) Cho x=3%3+2v2 +¥3-242;y =17 +122 + {17 -122.

Tinh gia trj biéu thic P =x*+y*—3(x+y)+2017 .
Bai 2: a) Chting minh rang voi moi x T Z thi x* +6x® +11x° +6x chia hét cho 24
b) Cho neN, n > 1. Ching minh rang n®+2n° —n*+2n>khong phai 14 s6 chinh
phuong
Bai 3: a) Giai phuong trinh x? +5x+8=3y2x* +5x* + 7X+6
X+Y+= 1,18
Xy 2
g ll8
Xy 2
Bai 4: a) Cho tam gidc ABC cén tai A. Trén doan AB lay diém M (M nam giira A va
B), trén tia ddi ctia tia CA ldy diém N sao cho CN = BM. V& MN ciat BC tai I. Ching
minh rang M va N d6i xing véi nhau qua I

b) Giai hé phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ’

b) Cho tam giac ABC nhon, hai duong cao AD va BE cat nhau tai H (H thudc
BC, E thuoc AC). Chtrng minh rang tanABC tanC = %

¢) Cho duong tron (O) dudng kinh AC, trén doan OC lay diém B (B khac O va
C). Goi M 1a trung diém ctia AB. Dyng day DE vudng g6c voi AB tai M, EB cit DC

tai F. Goi S 13 giao diém ctia BD va MF, CS 1an luot cat DA va DE tai L va K. Chiing

DA DB DE
minh ring — +—— =——

DL DS DK )

d) Cho tam giac ABC can tai A. Goi O la trung diém cua BC, dyng duong tron

(O) tlep xuc voi AB, AC lan luot tai D va E.Mla diém chuyén dong trén cung nho
DE, tiép tuyen v6i duong tron (O) tai M cit cac canh AB, AC lan luot tai P va Q.
Chtrng minh rang BC? =4.BP.CQ. Tir d6 xac dinh vi tri M dé dién tich tam giac APQ

dat GTLN

BAi 5: a) Tim GTNN cia M —_2a-3 _2(/a-3) Ja+3
) ’ a-2Ja-3 a+l T3 Ja ‘
b) Cho a, b, ¢ > 0 théa min a + b + ¢ + ab + bc + ca = 6abc. Chirng minh rang

1+1 l>3
a? b* c?

PE SO 408
Bai 1: (4 diém)
Cho bidu thire p= XX —VX-1+2x 1 2
N Ix o Wx=1
d) Tim diéu kién ctia x dé P c¢6 nghia
e) RatgonP
f) Tim x dé P dat min

Bai 2: (4 diém)

¢) Cho hai sd thuc a,b khac 0 va thoa mﬁn§+% =% . Chuing minh phuong

trinh  (x2 +ax+b)(x* +bx+a) =0véi an x ludn cd nghiém

d) Biét (vx?+2015 + X)(y/y? +2015 + y) =2015. Tinh x+y

Bai 3: (4 diém)
¢) Tim céc s6 chinh phuong ¢ 4 chit s6 biét rang khi ting mdi chit s6 thém 1 don
vi thi ta vAn thu dugc mot sd chinh phuong
d) Tim s6 nguyén a dé phuong trinh x? —(3+2a)x+40—a=0 c6 nghiém nguyén va
tim cac nghiém nguyén cia pt d6 ing vdi cac gia tri a tim duoc

Bai 4: (4 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Cho AABC ¢6 3 goc nhon ndi tiép (O,R). Hai dudng cao Al va BE ciia tam giac cit
nhau tai H
a) Chtirng minh EI 1 OC

b) Biét CH=R. Tinh ACB

Bai 5: (2 diém) 7
Cho AABC c6 duong cao AH. Goi M,N 1a trung diém AB, AC. Ha BE, CF vuong
gbc HN, HM. Chting minh AH, BE, CF dong quy

Bai 6: (2 diém)

Cho 3 sb thuc khong am a, b, c théa a+b+c=3. Chung
minh a®+b®+c®+ab+ac+bc>6

DE SO 409

Céu 1 (4 diém)

3) Tim nghiém nguyén t6 ciia phuong trinh: x* —2y? =1

4) Xét ddy cac s6 nguyén sau:1;2;4;—1;7;—4;.... Trong d6 ké tir s6 hang thu tu tro di,
mdi s6 hang s& dugc tinh theo ba sé hang lién trudc né nhu sau: tong cua sé hang thi
nhat va tht hai trir di s6 hang th{r ba.

Hay tinh s hang thir 2015 cia day trén.
Cau 2 (3,0 diém). Cho cac sb6 duong co tong bang 3. Chirng minh rang:
a’+6a+9 b®+6b+9 c*+6c+9
2 + 2 + 2

a‘—2a+3 b°-2b+3 c°-2c+3

<24

Cau 3 (4,0 diém).
ey . 2x* +3y° =y
3) Giai hé phuong trinh sau: { ,
3X“+y =X
4) Phép toan “ * ” dugc dinh nghia nhu sau: a-b=ab+3a-b
¢) Kiém tra tinh chat giao hoan va két hop cua phép toan « *”.
d) Tim gi tri nho nhét ciia s6 thuc dwong m dé phuong trinh sau ¢6 hai nghiém:
(X«X)+m=-m-2015
Cau 4 (5,0 diém).

3) Cho tam giac nhon ABC ¢6 truc tim H ban kinh dudng tron ngoai tiép bang
R va BAC =« .Tinh d6 dai BC va AH theoR va «’.

4) Cho tam giac nhon ABC ¢6 AB<AC va ndi tiép trong dudng tron tim O . Ké
duong cao AD va dudng kinh AA'. Goi E 1a chan duong vudng goc ké tir B xubng
duong kinh AA' va M la trung diém ctia BC.Chuing minh: MD=ME
Cau 5 (4,0 diém).

3) M&di 6 ctia ban ¢ hinh chit nhat ¢c6 6 duoc son mau dé hodc mau xanh. Chung
minh réng v&i mdi cach son mau ban co bat ki, trong ban co luén tdn tai mot hinh chix
nhat ma cadc 6 & goc cuano la cac 6 cung mau.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

4) Hai phu nit An, Chi va hai nguoi dan 6ng Binh, Danh 1a cac van dong vién. Mot
nguoi la van dong vién boi 161, nguoi thar hai 1a van dong vién trugt bang, ngudi thur ba
la van dong vién thé duc dung cu va ngudi thir tu 1a van dong vién cau long. C6 mot
ngay no ho ngdi xung quanh mot cai ban vudng (mdi ngudi ngdi mot canh). Biét rang:
() Chi va Danh ngdi canh nhau.
(i) Van dong vién thé duc dung cu ngdi d6i dién Binh.
(iii) Van dong vién boi 161 ngdi bén trai An.
(iv) Mot phu nit ngdi bén trai van dong vién truot bang.

Hay cho biét mdi ngudi 1a van dong vién choi mén gi ?
DE SO 410

Cau 1: (2,0 diém)

X/X — 2% + 28 \/i4 Jx+8
Xx—3\x -4 x/;+l4\/_

d) Khéng sir dung may tinh, chimg minh Q =+/20142 + 201422015 + 20157 14 s

c) Ratgon P= (x> 0; x #16)

nguyén
Cau 2: (2,0 diém)

c) Giai phuong trinh: \fx+2+3\/2x—5 +\/x—2—\/2x—5 =22

d) Cho phuong trinh: x?+ax+b=0c6 hai nghiém nguyén duong biét a,b 14 hai s6

thoa man5a+b=22. Tim hai nghiém do
Cau 3: (3,5 diém)

Cho duong tron (O;R) ¢6 dinh ¢6 duong kinh AB ¢6 dinh va CD la mot duong
kinh thay doi khong tring v6i AB. Tiép tuyén cua dudng tron (O;R) tai B cit AC va
AD lan luot tai E,F.

d) Ching minh: CACE + DADF = 4R’

e) Chtng minh tir giac CEFD ndi tiép trong mot dudng tron.

f) GoiIla tAm cua dudng tron ngoai tiép ti gidc CEFD. Chtng minh diém I nam

trén mot duong thang ¢ dinh.
Cau 4: (1,5 diém)

Cho cac sb thuc duong a, b, ¢ théa mana+b+c=2015. Chiing

- a
minh: <1
Z a+\/2015a+bc
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Cau 5: (1,0 diém)

Cho hinh chir nhat ABCD c6 d6 dai céc canh 14 cac s6 nguyén va binh phuong do
dai dudng chéo chia hét cho dién tich ctia n6. Chimg minh ABCD 13 hinh vuéng.

PE SO 411

Bai 1:

2/x-9  Jx+3 2Jx+1
x-5Jx+6 x-2 3-x

Cho biéu thirc A=
c) Rut gon A
d) Tim x dé A+%+2:O
Bai 2:
Giai phuong trinh va hé phuong trinh sau:

¢) (x—1)(x—-2)(x+4)(x+5)=16

- 4+ - =5
d) X7+y X2_y
———=-1
X+y X-=Y
Bai 3:

c) Giai phuong trinh nghiém nguyén 2+ x+x*=y?

d) Cho (x+»\/x2 +«/2015)(y+4/y2 12015 ) _ J2015. Tinh gi4 tri cia A =x +y

Bai 4:

Cho tam gidc ABC vudng tai A noi tiép dudng tron (O; R) ¢ duong cao AH.
Puong tron (1) duong kinh AH cit AB va AC theo thu tu tai M va N

d) Chtng minh rang M, I, N thang hang va MN vudng goc véi OA

e) Chimg minh rang t&r giac BMNC ndi tiép dudng tron tim K

f) ChoABC =60° . Tinh theo R dién tich tir giac BMNC
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 5:
Goi C 1a mot diém di dong trén ntra duong tron dudng kinh AB, ké CH vudng goc
véi AB tai H. Xéc dinh vi tri ctia diém C dé AH + CH 16n nhét

PE SO 412
Bai 1:
_ Ja 1 2\a
4. Cho biéu thuc P=|1 —
© blet thue [+a+1 Ja-1 aa+Ja-a-1

d. Tim diéu kién cta a dé P c6 nghia. Rat gon P
e. Timcac giatrichtaadé P> 1
f. Tim gia tri cia P biét a=2015-2y2014

3. Tim GTLN va GTNN cia 0= *1

X2 —x+1
Bai 2:
1. Cho phuong trinh x> —2mx+2m’—1=0 (m la tham sd)
¢. Tim m dé phuong trinh c6 2 nghiém dwong phén biét
d. Tim m dé phuong trinh c6 2 nghiém phan biét x;, X, thoa
man x’ — x> +x; —x; =-2

x> +y° B g
X+ Yy

VX2 +12 +g X+Yy =3x+\x*+5

3. Giai h¢ phuong trinh

Bai 3:

Cho nira duong tron (O) duong kinh EF. V& tia Ot vudng goc véi EF. Tia Ot cit nira
duong tron tai I. Lay diém A trén tia Ot sao cho IA =T10. V& hai tiép tuyén AP, AQ (P,
Q 1a cac tiép diém) véi nura duong tron chung cat EF 1an luot tai B va C

d. Ching minh rang tam giac ABC déu
e. Tiép tuyén véi ntra duong tron tai S thude cung PQ (S khong tring véi P, Q,
I) cat AP, AC lan luot tai H, K. PQ cat OH, OK lan lugt tai M, N. Chting
minh rﬁng M, O, Q, K cung thuoc 1 dudng tron
f. Chung minh rang HK = 2.MN
Bai 4:

Cho tam gidc ABC ndi tiép dudng tron (O). Céc tia phan giac cua cac goc A, B, C

cat duong tron (O) theo thu tu tai D, E, F.

a. Chung minh rang: 2.AD > AB + AC

b. Ching minh rang: AD + BE + CF 16n hon chu vi tam giac ABC
Bai 5:

C. Giai phuong trinh nghiém nguyén x*+2y* +3xy—x-y+3=0

d. Chung minh rang 2n° +3n?+nchia hét cho 6 v6i moi s6 nguyén n
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 413

Caul
a) Tinh gia tri biéu thirc A=2x+3x? —4x+2Vv0i

x=J2+«/5+2*/g +J2— 5+2*/§ _\3-\5-1

b) Cho x,y thoa man :
VX+2014 +/2015—x —/2014—x = \[y + 2014 +/2015— y — /2014 -y
Chting minh x=y

Cau 2
¢) Giai phuong trinh % + (X + D)VX+1+ 242 = (x + VX +1++/2)°
d) Gii h¢ phuong trinh {SXZ Fxy—Axray=2
X(x+D)+y(y+D) =4
Cau 3
c) Tim sb nguyén t6 p sao cho 2 p?—12p>+3;3p?+4 déu la sd nguyén to
d) Tim céac s6 nguyén duong x,y,z thoa man: 3x? —18y? + 272 +3y?z? —18x = 27

Cau 4

Cho duong tron (O;R) dudng kinh BC. Goi A 1a diém thoa mén tam giac ABC
nhon . AB, AC cét duong tron tai diém thir 2 twong tng 13 E va D . Trén cung BC
khong chira D lay F (F khac B,C). AF cat BC tai M , cat (O;R) tai N(N khac F) va cit
duong tron ngoai tiép tam giac ADE tai P (P khac A)

d) Gia sitBAC =60°, tinh DE theo R

e) Chung minh AN.AF=AP.AM

f) Goi LH thi tu 14 hinh chiéu vudng goc cta F trén cac duong thang BD,BC . Cac
duong thang TH va CD cat nhau ¢ K . Tim vi tri cta F trén cung BC dé

BC BD CD .
+——+——min.
FH FI  FK
Caus
Cho céc s6 duong x,y,z thay d6i thoa man xy+yz+zx=xyz . Tim Max:
1 1 1

= + +
4x+3y+z2 4y+3z+X 4z+3X+Yy
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 414
Céu 1:
&) Rit gon: O 2\/3—«/5“/13—«/%
N B
1 1 1 , . a b c
d) Cho =0.Ch h =0
) a’—bc b'—ca ¢ —ab Hng min (az—bc)zJr(bz—ca)er(cz—ab)2
Céu 2:

¢) Giai phuwong trinh (x—1)? + (x—2)JVx* +1=0
2 — — =
d) Giéihépt:{x +x2y 5X 32y+6 0
X“+Xy+y =3

Cau 3:

Cho duong tron tim O duong kinh AB. Pudng thang d 1a tiép tuyén tai A cta (O).
M,N lan luot trén d sao cho A nim gitta M va N. N&i BM, BN cit (O) lan luot tai D,
E.

d) Chimg minh tir gisc DMNE noi tiép dudng tron.

e) Ching minh E = AIZI\BAN (voi I 1a giao DE va AB).

f) Ching minh DE ludn di qua mot diém c6 dinh khi M,N thay d6i thoa man
AM.AN khong doi va A ludn nam gitra M va N.

Cau 4:
c) C6 ton tai sd ty nhién chia hét cho 2017 va co tong cac chit s 12 2017 khong?
d) Tim x,y nguyén duong théa man :Xz—_y2 =Y
8x—y° X
Cau 5::
) Cho a,b thudc R thoa mén : 4a —3ab+4b® <6. Chirng minh rang
2a+4b+3ab<11

d) Trén bang c6 2017 sb: % % 1

% 5017 ° .Thuc hién trd choi : x6a hai s6 u,v bat ki
va thay béi s6 u+v+uv . Sau hitu han 1an bién d6i , trén bang con mat $6 duy nhat.
Chung minh s6 do khong phu thudc vao dai luong u,v. S6 d6 1a s6 nao?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 415

Bai 1:
¢) Chiing minh rr:ing \/\/5—»\/8—«/81—8\/5 -2

d) Cho x va y khac khong thoa m5n5y+x:2xy(x2+y2) va 5y—x:>w(yx2—x2)
TinhM=x-vy
Bai 2:
) Giai phuong trinh x+2 —/x-3=+8-x
2(x+y):3(ﬁ+iﬁ)
3/;+§ﬁ=6

d) Giai hé phuong trinh

Bai 3:

c) Goi xy; X, la hai nghi€ém cua phuong trinh 2x* —2x-1=0. Khong giai phuong
L]
X X

trinh, hay tinh gié tri cta biéu thuc A=

2
d) Chox,V,z thoa man 3%+y2+22+yz:1. Tim GTNN va GTLN ctia B=x +y +

z
Bai 4:
¢) Cho s6 tu nhién n. Ching minh rang 25" """ _25 chia hét cho 13.
d) Cho x, y 1a cac s hitu ti théa man x* —8xy —16y® =0. Ching minh rang JLxy la
mot sb hitu ti.
Bai 5:

1) Cho nira dudng tron tdm O dudng kinh AB = 2R va At 1a tiép tuyén cta nira
duong tron tai A. Tir mot diém P trén tia At vé tiép tuyén PM tdi nira duong tron (M 13
tiép diém, M khac A). Puong thang vudng goc voi AB tai O cat duong thang BM tai
N.

¢) Chung minh nam diém A, P, O, M, N cung nam trén mot duong tron.
d) Khi AP =x (x > 0), hdy tinh dién tich t&r gio\c POMN theo R va x.

2) Cho hinh vuéng ABCD, M va N 1a hai diém thudc canh BC va CD sao cho
MAN = 45°Cac doan théng AM, AN lan luot cit BD tai P, Q. Goi R 1a giao diém cua
MQ va NP. Chimg minh ring AR vudng goc voi MN
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
PE SO 416

.. 2 Jx+3 \/Y+2 Ix+2 ( 1 ]
Bai 1: Cho biéu thirc P = 11—
== 0 DI e (@z 3-Jx  x=5¢x+6) . Jx+1

d) Tim BDKXD va rat gon P
e) Tim céc gid tri nguyén ctia x dé P < 0

f) Véi gia tri ndo cua x thi biéu thﬁ’C% dat GTNN
Bai 2:
c) Giai phuong trinh 3x—1+ );—_1 =\3x+1
X

2

d) Giai hé phuong trinh { X ryi=2y
(x+y)(L+xy) =4%y?
Bai 3:

Cho duong tron tam O duong kinh AB = 2R. Goi M 1a mét diém bat ky thudc
duong tron (O) (M khac A, khac B). Céc tiép tuyén voi dudng tron (O) tai A va M cit
nhau ¢ E. V& MP vudng goc voi AB (P thuoc AB). VE MQ vudng goc voi AE (Q
thudc AE)

d) Chtng minh rang PQ, OE, MA ddng quy

e) Goi K la giao diém ctua EB va MP. Chimg minh raing KM = KP

f) DPat AP = x, tinh MP theo R va x. Tim vj tri ctia M trén dudng tron (O) dé hinh
chit nhat APMQ c6 dién tich 16n nhét.

Bai 4:
c) Giai phuong trinh nghiém nguyén x*+2y?+2xy =y +2
. a+b+c=9
d) Cho a, b, c 1a cac so thyc théa man | +2 N )
a‘+b°+c =27

Tinh gi4 tri ctia P =(a—2)*"* + (b—3)° + (c—4)*"

Bai 5:
Cho a, b, ¢ > 0 thoa man a + b + ¢ = 9. Chlirng minh
b+c+7 c+a+6 a+b+5

r'fmg + + >6
2+a 3+b 4+c
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: H0 Khac Vi
PE SO 417

2
Bai1: Choa,b,cthtamidna—b=7;b-c=3.Tinh p_ +E +¢"—ab—bc—ca
a —2ab + 2bc

Bai 2:
c) Giai phuong trinh (2x—1)vx+3=x*+3

X(y=1)+y(x+1) =6

d) Gidi h¢ phuong trinh { (x-D(y+1) =1

Bai 3: a) Cho x, y > 0 thoa mann+2—yy_1 Tim GTLN cua P =xy®
+Xx 1+

b) Tim x, y nguyén théa man (x+y)(x+2y)=x+5
Bai 4:

c) Cho tam giac nhon ABC c6 H 1a tryc tdm. Goi M, N lan luot 1a trung diém cua
BC va AH. Puodng phén giac trong goc A cit MN tai K. Chimg minh rang AK vudng
gbe voi HK

d) Cho tam gidc ABC ndi tiép dudng tron (0). Goi AH, AD lan luot 14 duong cao,
duong phan giac trong ctia tam giac ABC (H, D thudc BC). Tia AD cit (O) tai E, tia
EH cit (O) tai F va tia FD cat (O) tai K. Chimg minh rang AK 1a dudng kinh cia
duong tron (O)

Bai 5:

Trong tuan, mdi ngay Nam chi choi mot mon thé thao. Nam chay ba ngay mot
tuan nhung khong bao gio chay trong hai ngay lién tiép. Vao thir Hai, anh ta choi bong
ban va hai ngdy sau d6 anh ta choi bong d4. Nam con di boi va choi cau 1ong, nhung
khong bao gid Nam choi cau 16ng sau ngay anh ta chay hodc boi. Hoi ngay nao trong
tuan Nam di boi ?

PE SO 418
Bai 1:

¢) Ruat gon biéu thirc B= \/13+ 30y2++/9+442
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi suu tam, tong hgp: H6 Khac Vii
d) Cho cac so thuc a, b, cthbamana+b +c=0; a®+b*=c*;b* +c* za*,c*+a’ =b’.
, T SR a’ b? c?
Tinh gié tri biéu thuc P= T 2 e 2
Bai 2:

c) Trong hé truc toa d6 Oxy tim trén duong thang y = 2x + 1 nhimg diém M(x; y)
sa0 cho y? —5y/x +6x=0

d) Cho a, b, ¢ 1a cac sb thuc thoa man %+g+% =0 . Chtrng minh rang phuong

trinh ax? +bx+c¢ =0 ludn c6 nghiém.

Bai 3:
¢) Cho cac s6 thyc duong a, b, c. Ching minh rang:
8 8 2 2 2. 8 8 8
> + > + > +a“+b°+c°> + +
(a+b) +4abc (b+c)°+4abc (c+a)+4abc a+3 b+3 c+3

d) Tim céc sd nguyén t6 a, b, ¢ va s nguyén duong k théa man phuong
trinh a® +b® +16c* = 9k* +1

Bai 4:

Cho doan thang AB = 2a c6 trung diém la O. Trén cing ntra mit phang bo AB
dung ntra dudng tron tam O duong kinh AB va ntra dudng tron tdm O’ dudng kinh
AO. biém M thay dbi trén ntra duong tron (0”) (M khac A va O), tia OM cét dudng
tron (O) tai C. Goi D 1a giao diém th{r hai ciia CA véi dudng tron (O°).

e) Chtng minh rang tam giac ADM cén.

f) Tiép tuyén tai C cta dudng tron (O) cit tia OD tai E. Chimg minh EA 1a tiép
tuyén chung cua hai dudng tron (O) va (O”).

g) Puong thang AM cit OD tai H, dudng tron ngoai tiép tam gidc COH cét dudng
tron (O) tai diém thi hai 1a N. Chting minh rang ba diém A, M, N thang hang.

h) Tinh d¢ dai doan OM theo a biét ME song song voi AB
Bai 5:

¢) Cho hinh vuéng MNPQ va diém A nam trong tam giac MNP sao
cho AM? = AP? +2AN?. Tinh g6c PAN
d) Cho cac da thirc P(x) = x®+ax® +bx+c;Q(x) = x* +2016x +2017 théa man P(x) =0
c6 ba nghiém thuc phan biét va P(Q(x))=0 v6 nghiém. Chirng minh
rang P(2017) >1008°
DE SO 419
Cau 1:
Cho P= \/_ 2\/_ Y oY
Ix - sf JX+2y  x—=\xy -6y
1) Tinh X piét p = 2007 +22015
y 2011
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
2) Tim max P.

Cau 2:
3) Giai phuong trinh: «2x+1+ 2)(_31—(2x—1)»\/x2 +4-2=0
X+

X2 +2xy—2x—-y=0
X' —4(x+y-Dx*+y*+2xy=0

4) Giai h¢ phuong trinh:{

Cau 3:

1) Cho phuong trinh: ax’ —(b—a+L)x=m?+1 (1).
a) Vi a=1; b=2 thi phuong trinh (1) [uén c6 2 nghiém: x;;x,. Tim min x + x2
c) Néu 2a’° +b? —2ab—6a+2b+5=0 thi pt (1) c6 hai nghiém d6i nhau,

2)Tim 2 chir sO tan cung cua S =1% +2% +3% +.....+ 2015%

Cau 4:

3) Cho hinh vuéng ABCD va M thudc phan giac ngoai ABC nhung M khong thudc
DA, DC. Puong trung truc cia MD cit BC, AB lan luot tai E,F. Ching minh rang:
DEMF Ia hinh vudng.

4) Trén canh AB, BC, CA cua AABC déu léy M,N,P sao cho: AM=BN=CP

¢) Chimg minh O ciia dudng tron ngoai tiép \Delta ABC 1a tam duong tron ngoai
tiép AMNP .

d) Tim M,N,P dé c6 min P,

Cau 5:
Cho a,b,c 1a cac sb thuc duong théa man: a<lb<2va atb+c=6. Ching minh
rang: (a+1)(b+1)(c+1) > 4abc
PE SO 420

Bai 1: (4,0 diém )

d) Véi a,b 1a cac s6 nguyén .Chimg minh rang: Néu 4a’ +3ab—11b® chia hét cho 5
thi a*—b* chia hét cho 5

e) Tim céc sd nguyén t6 p dé p®+2°ciing 1a sb nguyén td

f) Tim tat ca cac tam gidc vudng c6 do dai canh 13 s6 tu nhién va sé do dién tich
bang s6 do chu vi
Bai 2: (4,0 diém)

c 3X
c) Giai phuong trinh: =3x+1-1
) P 8 \3x+10
Xy+X+y=3
d) Giai hé phuong trinh: 1 1

2
2 T2 q
X“+2x y°+2y 3
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Bai 3: (4 diém )
¢) Cho ba phuong trinh (4n x): x> —2ax+bc=0(l); x> —2bx+ca=0(2),
x2 —2cx+ab=0(3) Chirmg minh rang trong ba phuong trinh d cho ¢ it nhat mot
phuong trinh c6 nghi¢m
d) Tim GTNN cua biéu thirc A= x—2\/@+3y—2«/§+1
Bai 4 : (4 diém )

Cho tam giac ABC c6 ba goc nhon ndi tiép duong tron tdm O.Trén ciing nho BC
liy diém M ( M khac B, C ). Goi H, I, K 1an luot 1a diém d6i xtmg ctia m qua AB, BC,
AC.

¢) Chtng minh ba diém H,I, K thang hang
d) Tim vi tri ctia diém M dé HK 16n nhat

Bai 5: (4 diém)
1) Cho dudng tron tam (O;R) va diém A ¢b dinh sao cho OA=2R .M{t duong thang d
quay quanh dlem A (khong di qua tim O) va cat dudng tron (O;R) tai hai diém phan
biét M, N (M nam giita 2 diém A,N)

¢) Tinh dién tich tam giac AON theo R khi M 1a trung diém AN

d) Chimg minh rang dudng tron ngoai tiép tam giac MON ludn di qua 1 diém cb

dinh (khac diém O)
3) Cho tam giac ABC, du’o*ng trung tuyén AM.Tinh s do cac goc B va C
ctia tam giac ABC, biét rang MAB =15'va MAC =30’
PE SO 421

Cau 1:

y X+Yy
Xy =,/4y—-3

1,1__4
c) Giai hé phuong trinh: { X

d) Cho cac s thyc khong 4m x,y thoéa méan x+y=2. Ching minh

rang: 2<\)C+y? +xy <6

Cau 2:
1

V61 n nguyén duong (n>2), dat P, :(1——](1— L j...(l— 1 j
1+2 1+2+3 1+2+3+...+n

Tim tat ca cac s0 nguyén duong n (n>2) sao cho % 1a s6 nguyén
Cau 3: ,

Cho cac so nguyén duong x, y, z thoa man x*+y* =2’

¢) Chtng minh A=xy chia hét cho 12

d) Chung minh B=x’y—xy*chia hét cho 7

Cau 4:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: Ho6 Khic Vi

Cho duong tron (O). Lay cac diém A, B, C thudc (O) sao cho tam giac ABC nhon
va AB > BC > AC. Puong tron tdm C, ban kinh CB cat duong thang AB va (O) lan
luot tai D va E (D, E khac B)

¢) Chtng minh dudng thang DE vudng goc voi dudng thang AC.

d) Gia sir duong thang DE cit (O) tai F (khac E); cac dudng thang CO,AB cit nhau
tai G va cac duong thang BE, CF cit nhau tai K. Chimg minh CKG =CBG

Cau 5:

Bén trong hinh chir nhat kich thuéc 5x12 cho n diém bét ky.

) Véin=11,ching minh trong sb cac diém da cho ludn ton tai hai diém ma khoang
cach giira hai diém d6 khong 16n hon V13

d) Két luan trén con dang khong khi n=10?Tai sao

PE SO 422
Cau 1 (3,0 diém)
a) Tim céc sé nguyén X, y thoa min phuong trinh: x> +y® —xy = x+y+2.

b) Chang minh rang véi ba s6 tu nhién a,b,c trong d6 c6 ding mot so 1é va hai
s6 chan ta ludn c6 (a+b+c)’ —(a+b—c)’ —(b+c—a)’ —(a—b+c)’ Chia hét cho 96

Cau 2 (4,0 diém) ‘ ,
e) Chang minh rang v6i moi SO nguyén duong n ta co

2
\/H(LLJ i1
n n+2 n n+2
f) Tinh tong
2 2 2 2
S:\/l+[1+1j +\/1+(1+£J +\/1+[£+1j + . +\/1+(L+Lj
3 2 4 3 5 2014 2016
Cau 3 (4,0 diém)
a) Giai phuong trinh
V2x2 =X =2x—x°

b) Giai h¢ phuong trinh
{(XZ -y +(y” -1 =20y -1)

4x* +y* +2x—-y—-6=0

Cau 4 (7,0 diém)

Cho BC la day cung c¢é dinh caa duong tron (O; R) ,( BC<2R),A 1a diém di
dong trén cung lon BC,( A khong trung B,C). Goi AD, BE, CF la cac duong cao cua
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii 7 ,
tam giac ABC;EF cat BC tai P ,qua D ke duong thang song song véi EF cat AC tai Q
vacat ABtaiR .
g) Ching minh tir giac BQCR Ia tt gi4c noi tiép
h) Goi M la trung diém canh BC .Chuang minh hai tam gi4dc EPM,va DEM la
hai tam giac dong dang.
i) Chtng minh rang duong tron ngoai tiép tam giac PQR ludn di qua mot diém
co dinh
Cau 5 (2,0 diem)
Cho cac so thuc du:orng x,y,z théa man x* +y” +z°=3

J_‘V_J_

Chting minh rang > Xy +YZ + Xz

DPE SO 423

Céu 1: (3 diém )
2x+1
X+2

Tim cac sO nguyén X, y thod médn y =

Céu 2:(3 diém)

Trong mit phang toa d6 Oxy , cho dudng thang (d): y =ax+b(a=0). Tim a, b biét
(d) di qua diém M(1;1) va cit tia Ox,Oy theo tht ty & A va B sao cho tam giac OAB
can

Ciu 3 (3 diém )

Cho da thirc P(x) = x* —5x* —2x+3¢6 cac nghiém la x,x,, X, %,. dat Q(x) =x*-3.
Tinh T=0Q(x).Q(%,)Q(%).Q(x,)

Ciu 4: (3 diém )

7} G y> =0

VAx2 +1+2x
4(5)2 +20ax2 +1+y2 =3
y

Giai hé phuong trinh:

Cau 5: (3 diém)

Cho tam giac ABC, xac dinh vi tri ctia M trén canh AB dé dudng thang qua M
song song v6i BC, cat AC tai N dé dién tich tam gidc ABC bang 4 lan dién tich tam
gidc BMN
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vii
Cau 6: (3 diem )

Cho tam giac ABC ndi tiép (O; duong kinh AB). trén canh AC ldy E (E khac A
va C). dudng thang BE cit dudng tron (0) & D (D khac B), goi F 14 giao diém ctua AD
va BC, M la trung diém cua EF , chitng minh ring
a) EF vubng goc AB
b) DM va CM la cac tiép tuyén

DE SO 424
Chtng minh rang x = x/’3+\/§+ 3+6 +x/3+\/§—\/§—x/§ 12 mot nghiém cua
phuong trinh: x°—4x*+3x*-14x+8=0
Cau ll. (4.0 diém)

-1 3m* +7
> +
m°+1
s6). Ching minh rang véi moi gia tri cia m thi d,;d,ludn cat nhau tai mot diém M nam

1) Cho 2 duong thang d,:y=(m’+1)x—m’+2d,:y=

trén mot dudng tron ¢b dinh.

2) Cho da thuc P(x) voi hé s6 nguyén thoa mén:
P(2012) = P(2013) = P(2014) = 2013. Ching minh rang da thirc P(x)-2014 khong c6
nghiém nguyén.
Cau lll. (3.0 diém)

Giai hé phuong trinh: {XS +3x(y-1)-1=13y-10)

3%y + y? +14 =3x* +15y(2)
Cau IV. (2,0 diém)
Cho cac sb thuc duong x,y,z thoa man: xyz=1. Tim gia tri 16n nhat cta biéu thic:
1 1 1

x> +2y° 3" vy +22° 1 21243
Cau V. (3.0 diém)

Cho tam giac ABC c6 dudng phan giac trong goc B 1a BD cit trung tuyén AM

tai I, duong thang CI cit AB tai N. Chtrng minh rang: A—E+1 o AM

Al

P=

Cau VL. (3,0 diém)

T mot diém P nam ngoai dudng tron (O) ké tia Px tiép xtc v6i (O) tai A va tia
Py tiép xuc véi (O) tai B. Trén tia Px lay diém C nam ngoai doan PA, trén tia Py lay
diém D nam ngoai doan PB. Trén doan CD lay diém M sao cho M—g = g—g dudng
thang qua C song song v6i Py cit duong thang BM tai N. Ching minh

rang: AB.CN=AO.AN va ACO = ANB
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cau VIL. (2,0 diém)
Cho 1008 s nguyén duong phan biét khong vuot qua 2014. Ching minh rang
trong cac sb d6 ludn ton tai 2 sb co tong bang 2015.
DE SO 425

A L2 .2 , 4a+8 a\/a+ -2 «/a+2+2 3Ja+2+a+2
Cau 1.(5,0 di Cho biéu thuc P =
( fem) ! ( »\/a+ +2 2—+a+2 J Ja+2+2

1) Rut gon biéu thirc P
2) Tinh gié tri ctia P khi a=417+122 —{17-12\2

Cau 2.(4,0 diém)

3) Giai phuong trinh: 5x% +4x+7 —4xy/x? + X +2 —43x+1=0
4) Gii hé phuong trinh: { X3 ~3(x=y) =0
X" +9y(x“+y)-5x"=0
Céau 3. (4,0 diém)
3) Cho phuong trinh x> —5x+m=0 (1)( voi m 1a tham s6). Tim m dé phuong trinh
(1) c6 hai nghiém phan biét x,x, dong thoi T = (x? +5x,)? +46m nho nhat.

4) Tim céc s6 nguyén duong x,y thoa min 2x* —xy+7x+2y—y>—7=0

Céau 4. (6,0 diém)

Cho tam giac ABC c6 ba goc nhon va néi tiép dudng tron (O), BE,CF 1a cac duong
ca0.Céc tiép tuyén véi duong tron (O) tai B va Ccait nhau tai I, dudng thang BC cat OI
tai M.

4) Chimg minh 22 5L
AE ME
5) Chtng minh tam giac ABI va tam giac AEM dong dang.
6) Goi N 1a giao diém ciia AM va EF, P 1a giao diém cua Al va BC. Chtng minh
rang NP vuong goc v6i BC.

Cau 5.(1,0 diém)
Cho cac s6 thuc duong a, b, ¢. Ching minh ring:
2 2 2 2 2 2
\/a +b +\/c +b +\/a +C 22( a b c ]

+ +
C a b Y2+ J2+a®  Jai+b’
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tAm, tong hep: Ho Khic Vi
DE SO 426
Ciu 1: (4 diém)
a. Rat gon biéu thirc A—x/x+4«/T4 +\/X—4\/T4 VOl x>4
b d e f

b.Choa,b,c, d, e, fla cac sothuckhacOthoamanZ+e+T—1va g+b+€_0 .Tinh

2 2 2
gid tri bidu thirc B:%+b—2+%.

Ciu 2: (4 diém)

a. Tim céc s ty nhién n sao cho n?—14n-256 1a mot s6 chinh phuong

b. Cho a 12 s6 tu nhién 16n hon 5 va khong chia hét cho 5. Chting minh rang
a®" +3a"" —4:5vn

Ciu 3: (6 diém)
a. Giai phuong trinh x* ++/x+2014 = 2014
b. Giéi hé phuong trinh {“ yrz=2
2xy—2° =4
c. Cho a, b, ¢ 1a cac s6 thuc thoa min a®+b?+c? =1. Chung
minh: abc+2(1+a+b+c+ab+ac+bc)>0

Céu 4: (3 diém) q ‘

a. Cho hinh binh hanh ABCD, céc diém M,N lan lugt thuoc AB,BC sao cho

AN=CM. Goi K 1a giao cua AN va CM. Ching minh KD la phan giac cua AKC.

b. Cho AABC vuéng tai A (AB<AC). Biét BC =4+44/3 va ban kinh duong tron néi tiép
tam giac ABC bang 2. Tinh B,C ctia AABC.

Cau 5: (3 diém)

Cho AABC noi tiép duong tron (O). Trén canh BC lay diém D tiy y (D khéac B,
C). Pudng tron(0,) qua D va tiép xtic v6i AB tai B; duong tron(0,) qua D va tiép xtc
votl AC tai C; hai duong tron nay cit nhau tai diém tht hai E.
a. Chung minh rang khi D di dong trén canh BC thi duong thang DE luén di qua 1
diém c6 dinh.
b. Gia sit AABC can tai A. Chiing minh réng tich AD.AC khong phu thude vao vi tri
diém D trén canh BC.

DE SO 427

Bai 1: (2.0 diém)

a. Cho A=«3/7+5x/§;8=«3f20—14ﬁ. TinhA+B

b. Choa, b, clacéc sé khac 0 thoa man a + b + ¢ = 0. Chang minh rang:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguwoi suru tam, tong hop: Ho Khac Vil
a’ b* ct

a.4 _(b2 _C2)2 + b4 _(CZ _a2)2 + C4 _(a2 _b2)2 -

3
4

Bai 2: (2.0 diém)

- IX+2+Jy+2=
a.  Giai hé phuong trinh d
X+7+y+7=
S % A . x*-1 y'-1 . x A ,
b. Chox,y lahai s6 nguyén khac -1 sao cho T T la s6 nguyén. Chang
y+ X+

minh rang x*2 —1chia hét cho y+1

Bai 3: (1.0 diém)
Tim nghiém nguyén cta phuong trinh 32x° +16y° +4z° =t°

Bai 4: (2.0 diém)
Cho t gi4c 16i ABCD biét AB = BD, BAC =30°, ADC =150°. Chizng minh rang
CA la tia phan giac cua goc BCD

Bai 5: (2.0 diém)

Cho dudng tron (O) noi tiép tam giac ABC, goi K, P, Q lan luot 1a céc tiép
diém caa cac canh BC, AC va AB. Goi R 12 trung diém cta doan thang PK. Chang
minh rang PQC = KQR

Bai 6: (1.0 diém)
4 4 4
a + b + ¢ >1
b’(c+2a) c*(a+2b) a’(b+2c)

Cho ba s6 duong a, b, ¢c. Ching minh rang
Dau dang thic xay ra khi nao?

DE SO 428
Bai 1: (2.0 diém)

a. Cho A=/7+5y2;B=3%20-14y2 . Tinh A+B.

b. Cho a,b,c la céc s6 khéc ) thoa man a+b+c=0. Chting minh:

a’ . b? N ¢ 3
a?-b*—c? b?’-c’-a’ c’-a’-bh* 2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vil

Bai 2:(2.0 diém)

IX+2+Jy+2=

IX+T7+Jy+7 =

b. Cho X, y, z la nhitng s6 nguyén thoa man diéu kién x* + y* +z*chia hét cho 4. CMR;

a. Giai h¢ phuong trinh: {

ca x,y,x déu chia hét cho 4.
Bai 3:(1.0 diém).

Tim cac nghiém nguyén cta phuong trinh: x* +4x> +7x* +6x+4=y’
Bai 4:(2.0 diém).

Cho tam giac ABC ndi tiép (O). Tiép tuyén tai A va C véi duong tron cit tiép
tuyén vé tir diém B ctia duong tron lan luot tai P va Q. Trong tam giac ABCvé duong
cao BH (H nam giita A va C). Chitng minh: HB Ia tia phan gi4c cua PHQ.

Bai 5:(2.0 diém).

Cho tam giac ABC ndi tiép (O). Puong phan giac cua cac goc BAC & ACB cit
nhau tai | va cat duong tron tam O lan lyot tai E va D. Chang minh: DE vudng goc voi
Bl.

Bai 6:(1.0 diém).
Cho a, b, ¢ la cac s6 thuc dwong. Chirtng minh rang:

a’ b? c?
+ + >
b(c+2a) c(a+2b) a(b+2c)

Dau dang thic xay ra khi nao?
PE SO 429
Céaul

a. Chung minh rang ton tai so tu nhién k sao cho 2013 -1 chia hét cho 10°
b. Tim moi s6 nguyén x sao cho x*+281a s6 chinh phuong

Céau 2

C. Giai phuong trinh: v4x? +5x+1—2x? —x+1=9x—3
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

d. Giai hé phuong trinh: {2 2Xty=3-2x-y

X2 —2xy—y* =2
Cau 3:
Cho cac s6 thuc duong x, y, z thdéa man xy + yz + zx =1.Tim min cta
X2 y2 Z2
P= + +

X+y Y+Z Z+X

Cau4
~ Cho duong tron tAm O ban kinh R. Tir diém M 1a diém ngoai dudng tron ké hai
tia tiép tuyén MA; MB (A, B 1a tiép diém) va cat tuyén di qua M cat dudng tron tai C,
D (C nim giira M va D) cung CAD nho hon cung CBD. Goi E 1a giao diém ctia AB
véi OM.

c. Chimg minh DEC =2DBC

d. Tur O ké tia Ot vudng goc vai CD cit tia BA & K. Chtrng minh KC va KD 1 tiép

tuyén cta dudng tron O

Cau b
Cho duong gap khuc khép kin c6 do dai bang 1.Chtrng minh rang ludn tén tai mot hinh

tron c6 ban kinh R = % chita toan b duong ghp khiic d6

PE SO 430
Bai 1: (2,0 diém).

a) Cho , _ Y .~ 2 . Ching minh ring a 12 mot nghiém ciia phuong

1+ 1+£ 1- 1—ﬁ
V2 \f 2
trinh 2013x* —2014x+1=0
b) Cho x, y, z 1a cac s6 duong thoa man xy + yz + zx = 2014. Tinh gia tri ctia biéu thirc :
% +2014)(z +2014) \/(Z +2014)(x +2014) (x> +2014)(y* +2014)
x> +2014 y® +2014 7° +2014

Bai 2: (2,0 diém).
a) Giai phuong trinh: x* +2x /x—% =3x+1

P=x
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
x> -3x=y
b) Giai h¢ phuong trinh: {y® 3y =7
2’ -3z=4-x
Bai 3: (1,0 diém).

Cho cac sb hitu ti a, b thoa man a?+b? +(ab+1

)* =
b
Chung minh rang ab+1 ciing 13 mot s6 hu'u ti.
Bai 4: (1.5 diém).

Cho ttr giac ABCD néi tiép dudng tron (O). Cac dudng thing AB va CD cit
nhau tai E; cac duong thang AD va BC cit nhau tai F. Phan giac trong ctia DFC cit
AB tai P, cat CD tai Q. Ching minh rang: a) APQE can. b) EF* = FAFD +EAEB
Bai 5: (2,5 diém).

Cho tam gidc ABC ( AB<AC ) ngoai tiép dudng tron (O); I, J 1an luot 1 cac tiép diém
ctia (0) véi cac canh AB,AC. Goi (K) 1a dudng tron bang tiép trong BAC clia tam gidc
ABC tiép xtic véi cac canh AB, AC lan luot tai F, G. Cac duong théng 1J va BO cit
nhau tai H.

a) Ching minh rang BHC =90°

b) Goi M la giao diém ctua KC va GF; N 1a giao diém cuia IJ va CO. Chiing minh rang
MN song song vai AC.

Bai 6:(1,0 diém).

XZ+Yyz+3x+y=1

. Tim gia tri 16n nhét va gia
2X2+Yyz+5x=1

Cho x,y,z 1a céac s6 thuc thoa man: {
tri nho nhat cta biéu thirc P=xy(z+2) o
DE SO 431

Caul:

Tim hai s8 x,y nguyén thod man x> —xy =7x—2y—15

Céu 2:
X y 2

—+ =]
L X+l y*+1 3
Giai hé phwong trinh:

(x+y)1+ i) =6
Xy

Cau 3:

Cho hinh thang ABCD (AB//CD). Trén day I&'n AB ldy diém M khéng trung véi cac dinh. Qua M ké cac
dwong thing song song véi AC va BD, cac dwong thing nay cit hai cach BC, AD lan luot tai E va F. Doan EF
cat ACva BD lan Iwot tai | va J. Goi H Ia trung diém cha 1.

a. Chirng minh rang: FH = HE
b. Cho AB = 2CD. Chirng minh rang: EJ = JI = IF
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Céu 4:

Cho dworng tron O va mot day cung AB(O ¢ AB ). Cac ti€p tuyén tai A va B cia duong tron cit nhau
tai C. Ké day cung CD cta duong tron duong kinh OC( D = A, B ). Day cung CD cat cung AB clia dudng tron
(0) tai E (E nam gitra C va D).

a. Chirng minh: BED = DAE
b. Chirng minh: DE? = DA.DB

Cau 5:

1 1 1 1
Cho S = + +..+ +.o+t—=,(keN;1<k <2012

J1.2012  /2.2011 Jk(2012 -k +1) J2012.1 ( )

So sanh Sva il

2013
Cau 6:

2 2 2

LY z
+
y+l z+1 x+1

g \ . 3
Cho x, y, z la ba s6 duong thoa man xyz=1. Chirng minh rang: E

PE SO 431
Cau 1: (3,0 diém)
Cho tam giac vudng c6 do dai cac canh 1a nhitng sé nguyén va sb do chu vi bang
hai 1an s6 do dién tich. Tim d6 dai cac canh cua tam giac do.
Cau 2: (3,0 diém)

Cho biéu thirc: P :\/1—x+(1— X)V1— X +\/1—x—(1— X)N1-X* VGi xe[-11]. Tinh gia

tri bidu thac P véix = —~
2012

Cau 3: (3,0 diém)

Tim s6 thuc X, y thoa mén: (x* +1)*y* +16x° +\/x2 —2x—y*+9 =8x%y +8xy
Cau 4: (3,0 diém)

Trong mat phang toa d6 Oxy, cho Parabol (P): y = x?va hai diém A(-1;1). B(3;9)
nam trén (P). Goi M 1a diém thay d6i trén (P) va c6 hoanh d6 1a m (-1< m< 3). Timm
dé dién tich tam giac ABM 16n nhét.

Cau 5: (3,0 diém)

Cho tam giac ABC noi tiép (O;R). Goi I 1a diém bét ki trong tam giac ABC (|
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii o
khdng nam trén cac canh cua tam giac). Cac tia Al, Bl, Cl cat lan luot BC, CA, AB tai

M, N va P.

BI CI
AN BN CN

1 1 1 4
+ + < =
AM.BN BN.CP CP.AM 3(R-O0I)

Cau 6: (3,0 diém)
Cho tam giac ABC c6 goc A tu, noi tiép (O;R). Goi X, y, z 1a khoang cach tir O

a) Chung minh; -2

b) Chang minh:

dén cac canh BC, CA, AB va r 1a ban kinh duong tron ni tiép tam giac ABC. Ching
minh y+z—x=R+r.

Cau 7: (2,0 diém)

<
1+x

Cho x, y théa mén x,y e Rvao<x, y<§ Chutng minh rang ‘( 2‘3{5.
DE SO 432

Cau 1 (2.5 diém).

X —=5X+6+3Vx* —6x+8
3x—12+ (x—3)Jx* —6x+8
h) Phan tich thanh nhan tu: a3+b3+c3—(a+b+c)3
Tim x biét: (x2+x+2)3—(x+1)3=x6+1
Cau 2 (2,0 diém).

g) Rut gon biéu thuc: A=

o . X +xy—2y*=0
g) Giai hé phuong trinh:
Xy +3y° + x=3

3
h) Giai phuong trinh: (z—_‘;’j —(x-3)°=16
Cau 3 (2,0 diém).

d) Tim nghiém nguyén cta phuong trinh:

8x° +23y* +16x — 44y +16xy —1180=0.

b) Cho n 1a s6 nguyén duong va m 1a wdc nguyén duong cua 2n”. Chang minh
ring n* + m khong Ia s6 chinh phuong.
Cau 4 (3.0 diem).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

Cho duong tron (O;R) va AB la duong kinh. Goi d la duong trung truc cta OB.
Goi M va N 1a hai diém phan biét thuoc duong thang d. Trén cac tia OM, ON lay lan
luot cac diém M’ va N’ sao cho OM’.OM = ON’.ON =R?.

d) Ching minh rang bén diém M, N, M”, N’ thuoc mot dudng tron.

b) Khi diém M chuyén dong trén d, chitng minh rang diém M’ thuéc mot duong
tron cd dinh.

¢) Tim vi tri diém M trén d dé tong MO + MA dat gi4 tri nho nhat.

Tim vi tri diém M trén d nhung M khong nam trong duong tron (O;R) dé tong

MO + MA dat gid tri nho nhat.
Ciu 5 (0.5 diém).

Trong céc hinh binh hanh ngoai tiép duong tron (O; r), hdy tim hinh binh hanh
c6 dién tich nho nhat.

PE SO 433
Bai 1:
3 2 2 2 2
1) Cho Ao X +2X 434X J4—x +6. X (VX+2+42=X)+3Jx+2 Vol 2<x<2
VX+3+3 20X +3-3x+2 —\X* +5x+6 +6
a) Rut gon A
b) Tim GTLN cua A

2) Cho a, b, ¢, X, v, z 14 cac s6 thyc thoa min ax® =by® = cz3véll+i+1 =1. Chlrng minh

X Yy z
rang ax? +by? +cz? =Ya+3b+3c
Bai 2:

X2+ X=2y° +xy+2y
X —X+2x-3+,2y+2 =5

x ) 16VX(B-%) .
\/_+J+ o) 16=0

c) Giai hé phuong trinh {

d) Giai phuong trinh (x+

Bai 3:

c) Giai phuong trinh nghiém nguyén x* =y®+xy+3

d) Chimg minh rang v6i moi sé nguyén k, da thirc sau khong thé c6 hai nghiém

nguyén phan biét P(x)=x*—21x* + (2016 + k)x* —2017x + 3k

Bai 4:
1) Cho dudng tron (O; R) ¢6 duong kinh AB. Piém C ¢b dinh trén doan AB (C # A, C
+ B). Mot day cung PQ thay doi luon di qua diém C va khong tring voi AB. Céc
duong thang BP, BQ cit tiép tuyén ctia dudng tron (O) tai A 1an luot & H va K. Chung
minh rang
a) Tich AH. AK khong d6i
b) Tt giac PHKQ noi tiép mot dudng tron ¢6 tim nam trén mot duong thang c¢b dinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vi

2) Cho tam giac ABC vudng tai B c6 dudng cao BH. Trén doan BH lay diém D (D #
B, D # H). Trén tia AD ldy diém M sao cho CM = CB, trén tia CD l4y diém N sao cho
AN = AB, biét ca M, N déu ndm ngoai tam giac ABC. Goi P 1 chan duong vudng goc
ha tir A trén CN, Q 1a chan duong vudng goc ha tir C trén AM. Hai duong thang AP,
CQ cit nhau ¢ K. Chimg minh rang KM = KN

Bai 5:
X, + Xy +ooot Xpp6 =0
Cho diy s6 thuc co thit tux, <X, <...< X, thda min {|x1|+|x2|+...+|X2016| = 2017
, . 3 2017
Chimn h —X =
g MINN rang X,y — % 1008‘ '
DE SO 434

Bai 1:

Choa= ﬁ_l;bz \‘EH. Tinh a’ +b’

2 2

Bai 2:

¢) Cho ham sdy=ax + b (a #0) c6 do thi (d). Lap phuong trinh duong thang (d),
biét (d) di qua diém A(1; 2) va cit truc hoanh tai diém B c6 hoang do duong, cét truc
tung tai diém C c6 tung d6 duong théa mén OB + OC nho nhat (O 13 goc toa do)

d) Tim tit ca cac nghiém nguyén cua phuong trinh 3x—16y—24 = Jox? +16x+32
Bai 3:

¢) Giai phuong trinh 4x% +5x2 +1=+/3x+1—-3x
y2J2x—1++/3=5y?—6x-3

d) Giai hé phuong trinh {
2y*(5x* —17x+6) = 615X
Bai 4:
Cho diém M thudc nira duong tron (O) dudng kinh AB (M khac A, M khac B, MA
< MB). Tia phan giac ciia gbc AMB cit AB tai C. Qua C vé& duong vudng goc v6i AB
ct duong théng AM, BM thoetwy 6 D, H

d) Chtng minh rang CA = CH
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ’ ,
e) Goi E la hinh chiéu vuéng goc cia H trén ti€p tuyen tai A cua (O), F 1a hinh

chiéu vudng goc caa D trén tiép tuyén tai B ctia (O). Chirng minh rang E, M, F thang
hang
f) Goi Sy, S; thir tu 1a dién tich tor giac ACHE va BCDF. Ching minh
rang CM? < JS:S:
Bai 5:
Cho a, b, ¢ > 1 théa man 32abc = 18(a + b + ¢) + 27. Tim GTLN cua

2 2 2
P:«/a_a—1+«/b_—1+«/i—1

b
PE SO 435
Cau 1 (5 diém)
Cho phan thite P=— "2V =1 (1 70 q)

n®+2n° + 2n +1

c) Rut gon P.

d) Chimg minh gié tri cia phan thic trong cau a) tai n 1a mot phan sd tdi gian.
Cau 2 (5 diém)
¢) Giai phuong trinh: 2x-3-/x=2x-6

d) Chtng minh x=3/9+45 +3/9-45 13 nghiém ctia phuong trinh x* —3x-18=0. Tur

do6 tinh gia tr1 cuia x & dang thap phan.
Cau 3 (3 diém)
Tim nghiém nguyén ctia phuong trinh: 3x* +4y® +6x+3y-4=0
Cau 4 (3 diém)
Cho tam gidc ABC, M la diém nam trong tam gidc ABC.Cac dudng thang AM,
BM, CM lan luot cit cac canh BC, AC, AB tai A,B,,C,. Xac dinh vi tri cua diém M dé

AM BM CM
AM ' BM CM

Cau 5 (4 diém)

biéu thirc dat gia tri nho nhat.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
Cho tam giac ABC, M la diém nam trong tam gidc ABC. Cac duong cao BD va

CE cat nhau tai H. Goi M, N 1an luot 1a trung diém cua cic doan th'flng AH, BC. Hai
duong phan giac cua cic ABD,ACE cit nhau tai K.
c) Ching minh KE =KD
d) chting minh ba diém M, N, K thang hang.
DE SO 436

Cau 1. (3,0 diém)

J6+12 B4
\/§+\/§+1

2X 3X
2 + 2 =
X“—4x+7 2(X°—=5x+7)

Rut gon biéu thirc : A=

Cau 2. (4,0 diém)
Giai phuong trinh :

NI+ X +6-y -m\14
NB—x+\[1+y - my14

¢) Chimg minh rang néu hé phuong trinh c6 nghiém (X0 ¥o) thi (5—xy;5-y,)cling

Cau 3. (5,0 diém) Cho hé phuong trinh: {

1a nghiém.
d) Tim di€u kién cta tham s6 m dé phuong trinh c6 nghiém duy nhat.

Cau 4. (3,0 diém)
Cho tam giac ABC cén tai A(A<90°), c6 BH la duong cao, BD 1a phéan gidc cua

ABH(H,D e AC). Chirng minh ré'mg: % >1

Cau 5. (5,0 diém)

c) Cho 3 s6 duong a, b, ¢ .Chirg minh rang: s L, ¢ .3
b+c c+a a+b 2

d) Cho AABCcO AD la phan giac trong cua goc A (D eBC). Goi k, 1a khoang cach
tir D dén AB ( hodc AC). Tuong tu, goi BE la phan giac trong ctia goc B (E € AC) va
goi k, 12 khoang cach tir E ¢én BA (hodc BC), goi CF 1a phan giac trong ctia goc C (

F e AB) va k, 1a khoang cach tir F dén CA (hodc CB). Goi h,,h,,h twong Gmg 1a 3 chiéu
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi , 7
cao ké tur cac dinh A;B;C ctia tam giac da cho. Tim gia tri bé nhat ctua biéu

thure £+ﬁ+%

a b c

DE SO 437
Bai 1. (5,0 diém)
a. Cho a va b 1 cac s tu nhién thoa mén diéu kiéna? +b?:7. Ching minh rang avab
déu chia hét cho 7.
b. Cho A=n®2 +n®" +1. Tim tat ca c4c s6 tu nhién n dé A nhan gia tri & mot sé nguyén

14
A

to.

Bai 2. (4,5 diém)

a. Giai phuong trinh: ﬂ+,/x—1:x+ /2x—E
X X X

b. Cho x, y, z la c4c s6 thuc khéc 0 thoa man xy + yz+zx=0. Tinh gié tri cua biéu thuc:

Bai 3. (4,5 diém)

a) Cho céc sd thuc x,y,z thoa mén diéu kién: X +y + z + Xy + yz + zx = 6. Chang
minh rang:

X +y*+2°>3

b) Cho a, b, ¢ 1 cac sb thuc duong thoa man diéu kién: a+b+c=3. Tim gi4 tri nho nhat

Y LR , al b® c?
cua biu thiC:P=——+—5—+—
a‘+b- b +c° c“+a

2
Bai 4. (6,0 diém)

Cho duong tron (O;R) va mot day BC ¢ dinh khong di qua O. Tir mot diém A
bat ki trén tia d6i cua tia BC vé cac tiép tuyén AM,AN véi dudng tron (M va N 1a cac
tiép diém, M nam trén cung nho BC). Goi I 1a trung diém caa day BC, duong thang Ml
cit duong tron (O) tai diém thi hai 1 P.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii
a. Chung minh rang NP//BC.

b. Goi giao diém cua duong thang MN va duong thang OI 1a K. Xac dinh vi tri cua

diém A trén tia ddi cua tia BC dé tam giac ONK c6 dién tich I6n nhat.

DE SO 438
Bail
a) Cho céc so thuc khac 0 théa man a+b+c=2014 va é %Jr% = 5014 Tinh gié tri
1 1 1
- 22083 + p2 | 2014

b) Tim s6 tu nhién n dé 5 °™2 —12 13 s6 nguyén to

Bai 2
d) Giai phuong trinh x? —2x—2y/2x+1-2=0
. . 2+y?=47-5+2
e) Giai hé phuong trinh Xy =ty
x*+y*=92-5-42° -2xy*

Bai3:
Cho céc sd thyc a,b,c théa man a+b+c=6 va 0<a,b,c<4. Tim gia tri 16n nhét cua
P=a’+b’+c®+ab+bc+ac

Bai4 :
Cho tam giac ABC nhon ndi tiép (O) , tAm dudng tron noi tiép (1), tia Al cit (O)

& M, ké duong kinh MN , cit BC tai P .

d) Chtrng minh céc tam giac MIB va MIC la tam giac can .

e) Ching minh sin2AC _ 1P

2 IN

f) Gia sir ID va IE vudng goc vi AB,AC sao cho D,E nidm lan luot trén AB,AC .
Goi H.K lan luot d6i xting v6i D,E qua I . Chimg minh rang néu AB+AC=3BC thi bon
diém B, C, H, K nim trén mot duong tron.

Bai5:

c) Giai phuong trinh nghi¢ém ty nhién 5* -2’ =1

d) Cho luc giac déu ABCDEF va diém P nam trong luc giac nay . Céc tia AP, BP,
CP, DP, EP, FP cit c4c canh da giac & M,,M,,M,,M,, M, M, . Biét rang canh luc giac

Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam
"THANH CONG CO DUY NHAT MOT PIEM PEN NHU'NG CO RAT NHIEU CON PUONG DE PI"
401



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ,
ABCDEF la 1.Chuing minh lyc giac M;M,M,M,M M, c6 it nhat mdt canh khdong nho
hon 1
DE SO 439

Bai 1. (2,5 diém)

Jn+1-1 \/n+1+3 n—n+1+7
«/n+1+1 Jn+1-3 n-2yn+1-2

Cho biéu thuc P = VGi neN n=8

a/ Rt gon biéu thic Q = Véi (neN,n=8)

P
n+3Jn+1+1
b/ Tim tat ca cac gia tri n (n<N,n =8)sao cho P 1a mot s6 nguyén tb.
Bai 2. (2,0 diém)

a/ Tim X, biét: 2Jx+4 —42x—6 =x—7

x+6:4Jy—4

b/ Giai hé phuong trinh{y+10=6+z-9.
7-16=2x-1

Bai 3. (2,0 diém)

a/ Cho ham sb bac nhat y = ax + b ¢6 d6 thi di qua diém M(1;4). Biét rang d6 thi cua

ham s da cho cat truc OX tai diém P c6 hoanh d6 duong va cit truc Oy tai diém Q c6
tung d6 duong. Tim a va b sao cho OP + OQ nho nhat ( véi O la goc toa do )

b/ Tim s6 tu nhién c6 2 chix sb. Biét rang néu lay tong cua 2 chit sé Ay cong véi 3 lan

tich cua 2 chir so 4y thi bang 17.

Bai 4. (2,0 diém)

Cho tam gidc ABC. Goi I 1 tam dudng tron ndi tiép tam giac ABC, qua | vé&
duong thang vudng goc véi duong thang CI, dudng thang nay cat cac canh AC, BC lan
luot tai M va N.

a/ Chitng minh rang hai tam giac IAM va BAI dong dang.
b/ Chitng minh rang % = (%jz .

Bai 5. (1,5 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hop: Ho Khac Vi
Cho tam gidc ABC c6 BAC la goc tu. V€ cac duong cao CD va BE cua tam giac

ABC (D nam trén duong thang AB, E nam trén duong thang AC). Goi M,N lan luot 1a
chan duong vudng goc cua cac diém B va C trén duong thang DE. Biét rang s, 1a dién
tich tam gidc ADE, s, la di¢n tich tam giac BEM va S, la dién tich tam gidc CDN.
Tinh di¢n tich tam gidc ABC theos,,S,,S,.

PE SO 440

Bai 1:(2.5d)

_ , s (1 1) Jx+1
f) Cho x>0;x=1. Chu’ngmmhrang.(x_\/;+\/;_1} - 2\/;+1 <1
g) Cho A:(%J:(%N&)—% véi x=0;—2. Tim X nguyén sao cho A®
nguyén.
Bai 2:(2d)
a) Giai phuong trinh: -2x% +3x—1+2=/2x—1+2J1—x
X =4y*(x-1)
b) Giai hé phuong trinh: {y=4z*(y-1)
z2=4x*(z-1)
Bai 3:2d)

Trén ciing mit phang toa do, cho 2 ham sd y=-2x+4 va y=mx-+n c6 d6 thi 1a d va A
a) Tim tat ca gia tri m,n dé 2 d6 thi trén cat nhau tai 1 diém trén truc tung.
b) Khi d, A va Oy dong quy, tim m,n dé A 1a phan giac cia goc nhon tao bai d va Oy
Bai 4:(2d)

Cho A ABC can tai A noi tiép (O), BAC <90°. K 1a diém chinh gitta cung AC.
Trén cung KC nh¢ 1ay D tuy y(D khéac C), vé duong kinh DD'. BC cit AD, AD' tai
M,N. Goi P la giao diém AC va BD.

a) Tim h¢ thuc lién h¢ gitra ABC, APB,CMD
b) Khi D thay d6i, chimg minh MNDD' luén ndi tiép dudng tron.
Bai 5:(1.5d)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vi ’
Cho A ABC nhon ndi tiép (O), tiep tuyen tai C cat AB tai G. Qua A vé dudng

thang song song v6i CG cat (O) tai diém tha hai M. Trén cung nhé BM lay D tuy .
Goi E 14 diém trén (O) sao cho CE//AD, Goi F 1a giao diém CD va BE.
a) Ching minh: GF//AD
b) Khi D thay doi, tim quy tich diém F.
DE SO 441

Céiu 1:(2.0 diém) Cho biéu thitc: p— XX +26x =10 2Jx  Jx-3
( ) x+2x-3  Jx-1 \/_+3

h) Rut gon P.
i) Tim x dé P dat gia tri nho nht.

Céu 2:(2.0 diém)
Cho phuong trinh x* —2mx+m-4=0
¢) Tim m dé phuong trinh c6 hai nghiém phan biét x, x,thoa man x® +x = 26m

d) Tim m nguyén dé phuong trinh c¢6 hai nghiém nguyén.

Cau 3:(3,5 diém)

Cho tam giac ABC déu cd dinh ndi tiép trong dudng tron (O). Puong thang d
thay d6i nhung ludn di qua A va cit cung nhd AB tai diém tht hai 1a E (E = A). Pudng
théng d cét hai tiép tuyén tai B va C cua duong tron (O) lan luot tai M va N; MC cét
BN tai F. Chitng minh rang:

a) Tam gidc CAN dong dang véi tam giac BMA, tam gidc MBC dong dang véi
tam giac BCN.

b) Tt giac BMEF la tir giac noi tiép.

¢) Chtng minh duong thang EF ludn di qua mot diém cb dinh khi d thay doi nhung
ludn di qua A.

Ciu 4:(1,5 diém)
Cho cac s thuc duong a, b, ¢ thoa min a + b + ¢ =6. Chimg minh rang:
b+c+5+c+a+4+a+b+3
1+a 2+b 3+cC
Dau "=" xdy ra khi nao?

>6.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

CAu 5:(1,0 diém)
Cho n 13 sb tu nhién 16n hon 1. Chimg minh rang n* +4"1a hop sb.

DPE SO 442
Cau I (2d):

43+ 242 V2 -1+ (x+12)/x —6x-8

X—\/; 4
\/a —\/\/E+1.\/3—2\/§

Thuc hién phép tinh:

Cau II (4d):
a) Chung minh rang: 21% +39%:45
11

b) Tim a, b thusc N*sao cho: L+ -2
a 2b 7

Cau 3 (64):
a) Giai phuong trinh: 'x—2 +,/y—1+\/_:%(x+y+z)

b) Tim k dé phuong trinh x*—(2+k)x+3k =0¢0 hai nghiém phan biétx;x,, sao cho

x.; X, 1a d6 dai hai canh goc vudng caa mot tam giac vudng c6 do dai canh huyén bang
10

c) Cho biéu thiac A= x3+y +y/3+x, V&i x,y=>0;x+y=2012. Tim GTNN ctia A

Chu 4 (54):
Cho tam giac nhon ABC (AB < AC) noi tiép (O; R). Cac duong cao AD, BE, CF

cua tam giac cat nhau tai I.

a) Chtng minh tam I 14 tim duong tron ndi tiép tam giac DEF

b) Gia st BAC =60°. Tinh dién tich tar giac AEOF theo R

Cau 5 (3d):
Cho duong tron (O) noi tiép tam giac déu ABC. Mot tiép tuyén ctaa duong tron (O) cat
cac canh AB,AC cua tam giac theo thi tu ¢ P,Q. CMR:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tAm, tong hop: H6 Khic Vii
a) PQ*+ AP.AQ = AP? + AQ?

AP AQ _

BP CQ

DE SO 443
Bai 1: (4 diém)
1) Chizng minh rang néu a+b+c+d = 0 thi a®+b®+¢® +d* =3(ac—bd)(b +d)
2) Tim mot s6 gom hai chit s6 sao cho ty s6 giira s6 d6 véi tong hai chix sé caa no 1a

I6n nhit.

Bai 2: (4 diém)
1) Giai phuong trinh yx-1-3%2-x =5

2) Trong mot 16p hoc chi ¢é hai loai hoc sinh 1a gioi va kha. Néu c6 1 hoc sinh gioi

chuyén di thi%sé hoc sinh con lai 1a hoc sinh gioi. Néu c6 1 hoc sinh kha chuyén di thi

1 X - N o As - - Ve ’4 - 9 r
g50 hoc sinh con lai 1a hoc sinh gioi. Tinh s6 hoc sinh cuaa lop.

Bai 3:(4 diém)
1) Cap sb (x, y) 1a nghiém phuong trinh: x*2 y +2xy - 4x +y = 0. Tim gid tri [én nhat

cuay.

= .Chtrtng minh rang

2) Cho ba s6 thuc a,b,c+0thoa a+b+c;&Ova1 +
a+b+c

1.
a b

11
C
trong ba sé a, b, ¢ ¢6 hai s6 d6i nhau.

Bai 4: (5 diém)

Cho (O; R) c6 duong kinh AB ¢6 dinh; mot dudng kinh CD thay doi khong
vudng goc va khong trang AB. V& tiép tuyén (d) cia duong tron (O) tai B. Cac dudng
thang AC, AD lan luot cat (d) tai E va F.

1) Chttng minh ttr giac CEFD noi tiép duoc trong duong tron.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii ‘
2) Goi | la tdm duong tron ngoai tiep tam giac CDE. Ching minh rang I di dong trén

mét duong thang cb dinh.
Bai 5: (3 diém)
Cho tam giac ABC c6 cac duong phan giac trong BD va CE cat nhau tai G. Chang
minh rang néu GD =GE thi tam giac ABC can tai A hoic goc A bang 60°
PE SO 444

Cau 1.(4,0 diém)

2+/3 2-3
2+xf2+\/_ \/_ N2- J3

2. Cho hai s6 duong a,b thoa man a+b=>5. Tim gia tri nho nhat cua biéu thuc
1 1

P==-4+=
a b

Cau 2.(5,0 diém)

5. Giai phuong trinh: Ix+420-x=4
(x—4)y-3+(y-DIx+2=7J6
12x\/ﬁ+4ﬁym:5xy

1. Rt gon biéu thic:

6. Giai hé phuong trinh: {

Cau 3.(3,0 diém)
Tim tat ca cac sb nguyén n sao cho A=(n—2010)(n—2011)(n—2012) la mot
s6 chinh phuong.

Cau 4.(6,0 diém)

Cho tam gidc ABC c6 ABC=60°; BC=a; AB=c (a,c la hai do dai cho
trudc). Hinh chir nhat MNPQ c6 dinh M nam trén canh AB, N nam trén canh AC, P va
Q nam trén canh BC duogc goi 1a hinh chix nhat noi tiép trong tam giac ABC.
5. Timvi tri cua M trén canh AB dé hinh chir nhat MNPQ c6 dién tich 16n nhat.
Tinh dién tich I6n nhat do.

6. Dung hinh vuéng EFGH (E nam trén canh AB, F nam trén canh AC, G va H
nam trén canh BC ) ndi tiép trong tam gidc ABC bang thudc ké va com-pa.
Tinh dién tich ctia hinh vuong do.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tim, tong hep: Ho Khac Vii
Cau 5.(2,0 diém)

Chtring minh rang luén ton tai s6 nguyén duong tan cing & 2012 chia hét cho
2011.
PE SO 445

Bai 1. (3 diém)
Tim tat ca cac s6 nguyén duong n dé hai sé n + 26 van— 11 déu 12 lap phuong

cua hai s6 nguyén duong nao do.

Bai 2. (4 diém)
Gia str a la mot nghiém ciia phuong trinh«2x% + x—1=0. khong giai phuong trinh,

2a—3

hay tinh gia tri caa biéu thic: A=
J2(2a* —2a+3) +2a’

Bai 3. (4 diém)

a. Giai phuong trinh: 8x+1=x?+3x—1
b. Giai hé phuong trinh: {)2(;(:(2/2:21

Bai 4. (7 diém)

Cho dudng tron (O;R) va diém M niam ngoai duong tron. Qua diém M vé hai
tiép tuyén MA, MB t6i duong tron (A va B 1a cac tiép diém). Goi D 1a diém di dong
trén cung Ién AB (D khong trung A, B va diém chinh giira cia cung) va C 1a giao diém
thar hai ciia duong thang MD véi duong tron O;R).

a. Gia st H 1a giao diém cua cac dudng thang OM véi AB. Chitng minh rang MH.MO
= MC.MD, tir d6 suy ra duong tron ngoai tiép tam giac HCD luén di qua mot diém cb
dinh.

b. Ching minh rang néu AD song song véi duong thang MB thi duong thang AC di
qua trong tdm G cua tam giac MAB.

c. Ké duong kinh BK cua duong tron (O;R), goi I 1a giao diém cua cac duong thang
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hop: Ho Khac Vi , )
MK va AB. Tinh ban kinh duong tron ngoai tiép tam gidc MBI theo R, khi biet OM =

2R.

Bai 5. (2 diém)

Cho céc s6 thuc duong a, b, ¢ thoa man: abc + a + b = 3ab. Chitng minh rang:

R S S
a+b+1 bc+c+1 ca+c+1

PE SO 446

Bai 1: (4 diém)
Cho phuong trinh mx? +2(m—2)x+m-3=0(x 1a an so)
a) Tim m dé phuong trinh ¢ hai nghiém trai dau.
b) Tim m dé phuong trinh c6 hai nghiém trai dau va nghiém am co gia tri tuyét doi lon
hon nghiém duong.

Bai 2: (4 diém)
Giai cac phuong trinh:

o) VR 20
b) YXx—V1-x +/x =2

Bai 3: (4 diém)
a) Chirng minh rang: (a®—b?)(c’ —d?) < (ac—bd)?Véi a, b, ¢, d la cac s6 thyc.
b) Choa>1,b>1. Chttng minh rang: avb—1+bJa-1<ab

Bai 4: (2 diém)
Tim gié tri nho nhét cua biéu thirc A=x—-2y+3zbiét x, y, z khdng am va thoa
2X+4y+3z=8

hé ph trinh:
¥ PRUOAE T {3x+y—32=2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: Ho6 Khic Vi
Bai 5: (2 diém)
Chting minh rang phuong trinh 4x? +4x =8y® —2z% +4 khéng ¢ nghiém nguyén.

Bai 6: (4 diém)

Cho duong tron (O) duong kinh AB, ban kinh R. Tiép tuyén tai M bat ki thudc
duong tron (O) cét cac tiép tuyén cia dudng tron tai A va B lan lugt tai C va D.
a) Chirng minh rang: AC.BD =R’
b) Goi | va J lan lugt 13 giao diém cua OC véi AM va OD véi BM. Ching minh
1J//AB.
¢) Xac dinh vi tri cia M dé duong tron ngoai tiép ti gidc CIID c6 ban kinh nho nhét.

DE SO 447
Bai 1. (2 diém)
Tim céc s6 tu nhién ¢ hai chir sb, biét s6 d6 chia cho tong cac chit s6 ciia no
duoc thuong 13 4 va s6 du 13 3.

Bai 2. (6 diém)
Giai cac phuong trinh sau:
4, x3(x3+7):8
5. V3x+l=+x+4+1
2|x+2|+|x-1 =5

Bai 3. (3 diem) o ‘ 7

Cho Parabol (P):y =2x*. Trén (P) lay diém A c6 hoanh d¢ bang 1, diém B c6
hoanh d¢ bang 2. Tim m va n dé dudng thang (d):y=mx+n tiép xtuc voi parabol (P) va
song song v&i duong thang AB.

Bai 4. (3 diém) ’

Cho phuong trinh béc hai x* —2(m+1)x+2m+10=0, véi m la tham so6 thyc.
a.Tim m dé phuong trinh c¢6 hai nghiém x,, x,
b. Tim m dé biéu thirc P =6xx, +x? +x2dat gia tri nho nhat.

Bai 5. (4 diém)

Cho tam giac ABC can tai A. Cac canh AB, BC, CA lan luot tiép xuc voi duong
tron (O) tai D, E, F.
a. Chung minh DF//BC va ba diém A, O, E thang hang, véi O 1a tam ctia dudng tron
(O).
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Ngudi swu tam, tong hop: H6 Khic Vii

b. Goi giao diém thi hai ctia BF v6i duong tron (O) 1a M va giao diém ctia DM véi BC
1a N. Chtrng minh tam giac BFC d6ng dang voi tam giac DNB va N 1a trung diém cua
BE.

c. Goi (0") 1 dudng tron qua ba diém B,0,C. Chimg minh AB, AC 1a céc tiép tuyén
cua duong tron (O").

Bai 6. (2 diém)

Cho tam gidc ABC c6 BC=a, AC=b, AB=c. Goi h;h;h lan luot 1a céac
duong cao ing véi cac canh a, b, ¢. Tinh sd do cac goc cla tam giac ABC biét
h,+h, +h, =9r, v6i r 1a ban kinh dudng tron noi tiép tam giac ABC.

DE SO 448
Bai 1: (3 diém)
a) Chtng minh rang néu tong cua hai sé nguyén chia hét cho 3 thi tong lap phuong cua
chung chia hét cho 9.
b) Viét cac s tunhién 1¢ lién tiép tir 1 dén 2013 ta duoc sd A = 1357911...20112013.
Hoi s6 A c6 bao nhiéu chit s6?

Bai 2: (5 diém)
a) Giai phuong trinh: v/3x* —9x+1= x—2|

b) Giai bat phuong trinh: x=1,x+1
x+1 x-1
l_% 2
c) Giai hé phuong trinh y
1
o= -u
X 2-y

Bai 3: (3 diém)

Cho phuong trinh bac hai x*2— 2x + m + 2 = 0. Tim m dé phuong trinh:
a) co hai nghiém phan biét x, x, thoa diéu kién x* +x2 =88
b) c6 ding mot nghiém duong.

Bai 4: (3 diém)

Hai thi x3 A va B cach nhau 90 km. Mot chiéc 6 t6 khoi hanh tir A va mot chiée
mo t6 khai hanh tir B ciing mdt lac va nguge chiéu nhau. Sau khi gip nhau, xe 6 to
chay thém 30 phut ntra thi den B, con xe md t6 chay thém 2 gio nita thi &én A. Tim
van tdc ciia mdi xe (Gia sir rang hai xe chuyén dong déu)

Bai 5: (4 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

Cho duong tron tdm O. Hai duong kinh AB va CD vudng goc vé1 nhau. Goi I 1a
trung diém ctia OA. Qua I v& day cung MQ vudng goc v6i OA (M trén cung AC, Q
trén cung AD). Puong thang vudéng goc voi MQ tai M cat dudng tron (O) tai P.
a) Ching minh rang tr giac PMIO 13 hinh thang vudng va ba diém P, O, Q thang hang.
b) Goi S 14 giao diém cua AP va CQ. Tinh sé do CSP
¢) Goi H 1a giao diém ctia AP va MQ. Chimg minh ring MH.MQ = MP?

Bai 6: (2 diém)
17

Cho a, b 13 hai s6 duong thoa diéu kiéna+b<1. Chirng minh rang: ab +% > R

Pang thirc xay ra khi nao? o
DE SO 449

Cau 1. (4,0 diém)

G -1 x+1) 1 XY
Cho biéu thurc: P = - -
© breu thte (\/;+1 S\ 2 2

1. Rat gon P.
2.Tim x déP > 2Vx.

Cau 2.(3,0 diém)

1. Cho a,b 14 hai s6 thyc dwong tiy y. Ching minh 211> 4

a b a+b’

2. Cho ba s6 thuc a,b,c thoa min a+b+c = 1. Chtirng minh réng—+ bi >16.
ac bc

Cau 3. (3,0 diém)
Cho 100 s6 tu nhién lién tiép tir 1 dén 100. Xép mot cach tiry ¥ 100 sd trén ndi
tiép nhau thanh mot day cac chir s6 ta duoc s6 A. Hoi A c6 chia hét cho 2007 khéng ?

Cau 4. (5,0 diém)
1. Giai phuong trinh 4x* +10x+9 =5v2x* +5x+3..
o 1A £ , . 1A X+1l=y+z
2. Gia st b ba so6 thuc (x,y,z) thoa man hé: ) y (1
Xy+z°—-7z+10=0

Tim tat ca cac bd ba (x,y,z) thoa man hé (I) sao cho x* +y* =17

Cau 5 .(5,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cho tam gidc ABC vuong ¢ A va duong cao AH. Mgt duong tron di qua B va C
cat AB, AC lan luot & M va N. V& hinh chit nhat AMDC.
AM AN

a) Chirng minh rang_H =

b) Ching minh rang HN vudng goc véi HD.
DE SO 450
Bai 1 (5 dicm) ,
a) Tim cac s0 thuc a,b sao cho da thirc 4x* —11x° —2ax® +5bx -6 chia hét cho da thuc
x* —2x-3
b) Cho biéu thirc P = (2™ —8a” +11a”") + (b™** —80™2 +11b?") . Tinh gi4 tri cua P voi

a=4+\5vab=4-.5
Bai 2 (5 diem)
22 e
a) Giai hé phuong trinh: 6X yz X);+5X+5y 6=0
20x° —y"—28x+9=0
b) Tim céc s6 nguyén X, y thoa man 6x? +10y? + 2xy — x— 28y +18=0

Bai 3 (2 diém). Cho 3 s thuc duong a,b,c thoa man= 1,233 Chang minh:

a b ¢
27a® b? 8c? .3

+ +
c(c®*+9a%) a(4a’+b?) b(9b2+4c) 2

Bai 4 (7 diém). Cho tam giac ABC c6 ba goc nhon, ndi tiép duong tron (O) va
AB<AC. Cac duong cao AD, BE, CF gap nhau tai H. Goi I 1a giao diém hai duong
thang EF va CB. Puong thang Al cit (O) tai M (M khéc A)

a) Chting minh nam diém A, M, F, H, E ciing nam trén mot dudng tron.

b) Goi N 1a trung diém caa BC. Chirng minh ba diém M,H,N thang hang.

c) Ching minh BM.AC + AM.BC = AB.MC

Bai 5 (1 diém). Cho 2013 diém A, A,,..., A, va duong tron (O;1) tlly y cling nam trong
mat phang. Chting minh trén dudng tron (0;1) do, ta ludn c6 thé tim duoc mot diém M
sa0o cho MA +MA, +...+ MA,, ., > 2013

DPE SO 451

Cau 1: (5,0 diém)
1. Chtmg minh n®+5n°—6n chia hét cho 30, vi moi s6 nguyén duong n.
3. Tim tit ca cac cdp sd nguyén duong (x;y) sao cho x?+8y va y?+8x1a cac sb
chinh phuong
Cau 2: (5,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

1. Giai phuong trinh \/Zx—g +\/§—2x 1S

X 2X
\/g/—y/—y
@:m+ﬁ

2. Giai hé phuong trinh

Cau 3: (3,0 diem)

Vi cac so thuc khong am x,y,z thoa man x* +y? +z° =2
1. Chung minh x+y+z<2+xy

2. Tim GTLN va GTNN cua biéu thuc p=—> LA
2+Yyz 241X 24Xy

Cau 4: (6,0 diém)
Cho tam giac nhon ABC (BC>CA>AB) noi tiép duong tron (O) va c6 tryc tam

H. Puong tron ngoai tiép tam giac BHC cit tia phan giac goc ABC tai diém tht hai M.
Goi P la tryc tam tam gidc BCM

1. Chtng minh bdn diém A,B.C,P cing thudc mot duong tron

2. Puong thang H song song véi AO cit canh BC tai E. Goi F 1a diém trén

canh BC sao cho CF=BE. Chiing minh ba diém A,F,O thang hang
3. Goi N 1a tam duong tron ngoai tiép tam giac ABM. Ching minh PN=PO

Cau 5 ( 1,0 diém)

Trén ban c6 100 tam thé dugc danh s6 tir 1 dén 100. Hai ngudi A va B lan luot
mdi ngudi 1dy mot tim thé trén ban sao cho néu nguoi A lay tim thé danh sé n thi dam
bao ngudi B chon dugc tim thé danh sé 2n+2. Hoi ngudi A c6 thé lay dugc nhiéu nhat
bao nhiéu tim thé trén ban thoa man yéu cau trén?

PE SO 452
Céu 1: (3 diém)
Chang minh rang A = 3%*2 +3%*! 1 1 chia hét cho 13
Ciu 2: (4 diém)

‘2 , 1 1 «fxs—x
Cho biéu thuc: A =
BV o Y~ o RN~

a) Tim diéu kién doi véi x dé biéu thie A xac dinh.

b) Rt gon biéu thic A

c) TimgiatricnaxkhiA=4

d) Tim céc gia tri nguyén duong cua x dé sao cho A ¢ gia tri nguyén.
Cau 3: (4 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
a) Cho a> 0, b > 0. Tim gia tri nho nhét cua biéu thirc
- (x+a)(x+ b) (x>0)
X

b) Tim gia tri 16n nhat caa biéu thic

Ciu 4: (4 diém)

a) giai phuong trinh : Vx+3-y7-x=+2x-8

b) Tim gié tri cia m dé hai duong thang y = mx + 1 vay = (3m — 4)x — 2 vuéng

goc vai nhau.

Céu 5: (5 diém)

Cho duong tron tam O, diém K nam bén ngoai duong tron. Ké céc tiép tuyén
KA, KB véi duong tron ( A, B 1a cac tiép diém). Ké duong kinh AOC tiép tuyén cua
duong tron(O) tai C cat AB ¢ E. Chang minh rang:

a) AKBC ~AOBE.

b) CK vubng goc véi OE.

B= «/x—9
5x

7 DE SO 453
Cau 1 (4 diém).

a) RGt gon bidu thirc A=+x +4JX -4 +\x —4X—4 Véix >4,
d e f

b) Choa, b, c, d, e, f 1a céc s6 thuc khac 0, thoa man E+b+E—1va—+ +—=0
d e f a b c

a’ b*> ¢
Tinh gia tri cua biéu thuc B = rH +e—+f—2.
Cau 2 (4 diém).
a) Tim tat ca cAc sO tw nhién n sao cho n” — 14n — 256 1a mot s6 chinh phuong.
b) Cho a la s6 ty nhién I6n hon 5 va khong chia hét cho 5.
Chang minh rang a®" +3a*" — 4 chia hét cho 5, véi moi 6 tu nhién n.
Cau 3 (6 diém).
a) Giai phuong trinh x* ++/x + 2014 = 2014,
o X+y+z=2
b) Giai hé phuong trinh
{ny —7°=4
¢) Cho a, b, ¢ la céc s6 thyc théa mén a” + b* + ¢ = 1.
Chang minh rang abc +2(1 +a+b+c+ab+ac+bc)>0.

Cau 4 (3 diém).
a) Cho hinh binh hanh ABCD, céac diém M va N theo thi ty thudc cac canh AB va

BC sao cho AN = CM. Goi K 14 giao diém caa AN va CM. Chiing minh rang KD la tia
phén giac cua goc AKC.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

b) Cho AABC vudng & A (AB < AC). Biét BC = 4+44/3 va ban kinh duong tron
noi tiép AABC bang 2. Tinh sé do goc B va goc C ciia AABC.

Cau 5 (3 diém).

Cho AABC ngi tiép dudng tron tam O. Trén canh BC lay mot diém D tiy y (D
khac B va C). buong tron tam O; qua D va tiep xUc véi AB tai B; duong tron tam O,
qua D va tiép xac véi AC tai C; hai duong tron nay cat nhau tai diém tha hai la E.

a) Chung minh ring khi D di dong trén canh BC thi dwong thang DE ludn di qua
mot diém co dinh.

b) Gia sit AABC cén tai A, chitng minh rang tich AD.AE khong phu thudc vao vi tri
dieém D trén canh BC.

7 7 DE SO 454
Bail:(1,5diém) Rt gon biéu thac
a) A= 4y3+2J2 —/57+40V2
by B= \/ﬁ—Js—\/zg—Es@

Bai 2 : (2,0 diém)

5
a) Chiing minh rang biéu thac M = %—%+i—; ludn nhan giéa tri nguyén véi moi X
e”Z

b) Tim s tu nhién gom bén chir s6 abed biét rang nd 1a mot sé chinh phwong ; chia
hét cho 9va d 1a mot sé nguyén té .
Bai3:(1,5diém) Véimoia,b e R.Chang minh :

) [a+b]2 Sa2+b2

2 2

by a®+b’+1>ab+a+b
Bai 4 : (2,0 diém)

a)  Timgia tri 16n nhat cua biéu thuc N = x++/2-x

b) Giai phuong trinh nghiém nguyén :
5x* + 9y* — 12xy + 8 = 24(2y —x —3)

Bai 5: (1,5 diém)

Cho hinh binh hanh ABCD , trén canh AB va CD lan luot lay cac diem M, K
sao cho AM = CK . Lay diém P nam trén canh AD (P#A;P#D).Noi PB, PC
cat MK tai E, F.Chang minh Sper =SaME * ScKE
Bai 6 : (1,5 diém)

Cho hinh thoi ABCD c6 BAD=120°. Tia Ax tao véi tia AB mot goc BAx = 15°

_3 .3
AB?  AM? AN’

va cat canh BC tai M, cat dudng thang CD tai N . Chting minh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 455
Bai 1: (2,0d)

Tinh gia tri bi€u thic: A=

1 1
+
\/§+\/2+\/§ \/E—\/ NE
Bai 2: (5,0d) Cho parabol(P): =%x2

a.Viét phuong trinh dudng thang (d) di qua 2 diém A va B thuoc (P) va ¢6
hoanh d¢ lan luot 1a 2 va - 4.
b.Tim diém C trén cung AB cta (P) sao cho tam gidc ABC c6 dién tich 16n
nhat
Bai 3: (4,0d)
Cho tam giac ABC vuong can tai B, noi tié€p duong tron (O;R). Trén cung AC ¢6
chia diém B, 1ay 1 diém D tly y; trén tia doi cta tia DA 14y diém E sao cho DE = DC.

a. Chiing minh ring trung diém I ctia EC va diém D thiang hang vé6i 1 diém thit
ba c6 dinh.
b.Tim tap hop céc diém E khi D di dong trén cung ABC.
c.Xéc dinh vi trf cia D trén cung ABC dé do dai AE I6n nhat, tinh do dai ay
theo R.
Bai 4: (4,0 d)
Cho lang tru tam gidc ABC.A'B'C’ ¢6 ddy 12 tam gidc déu. Piém A’ cach déu céc
diém A, B, C.
a. Ching minh rang chan dudng cao ha tir dinh A’ clia lang tru tring véi tam cuia
day ABC
b. Ching minh ring mat bén BCC'B’ cua lang tru 1a hinh chit nhat.
Bai 5: (5,0 @)
a.Giai phuong trinh: x-1)xx-3))(x-4)(x-6)+9=0
b.Tim nghiém nguyén duong cta phuong trinh 2x 2 +7xy + 6y°= 60

DE SO 456
Bai 1: (5,0 di¢m)
a. Tim cdc s6 tu nhién ¢4 3 chit s6, biét rang: s6 d6 1a s6 chan, chia hét cho
11 va téng cac chit s6 ctia s6 d6 ciing chia hét cho 11.

b. Chiing t6 riing: /7 — /50 + /7 + /50 12 s6 tu nhién.

Bai 2: (3,0 diém) Giai phuong trinh:

VA2 +5X +1+3=2X* =X +1+9X

Bai 3: (3,0 diém) Cho a, b 1a cdc s6 thuc khong am thod man: a> + b* = 1.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Chingminh: 1<a+b<+2

Bai 4: (3,0 diém) Cho 3 s6 thuc x, y, z thoa man xyz = 1.

1 1 1
Chiing minh ring: Nux +y+z> —+—+=

X y z
thi trong ba s0 X, y, z ¢c6 duy nhat mot s6 16n hon 1.

Bai 5: (6,0 diém) Cho dudng tron tam O dudng kinh AB va day cung CD (C, D khong
trung véi A, B). Goi M 12 giao diém céc tiép tuyén ciia dudng tron tai C, D; N 1a
giao diém cédc day cung AC, BD. Puong thang qua N vuong géc véi NO cat
AD, BC lan luot tai E, F. Chiing minh:

a. MN vuong goc v6i AB.

b. NE = NF.
7 PE SO 457
Céu 1 : (3 diem) Cho hé phuong trinh véi tham so a :
{x +aly =[x
|yl +|x—al=

a) Giai hé phuong trinh khi a = -2.
b) Tim cac gia tri cua tham s6 a dé hé phuong trinh c6 ding hai nghiém.
Cau 2 : (2 diém)
a) Cho x, y, z la cac sb thuc khéng am théaman x +y +z = 1.
Tim gi4 tri 16n nhat caa biéu thic :
A=-z22+z(y+1)+xy.
b) Cho ttr giac ABCD (hai canh AB va CD c6 cung do dai) noi tiép duong tron
ban kinh 1. Chirng minh rang néu ta giac ABCD ngoai tiép duong tron béan kinh
I" E
rthi-
Cau 3 : (2 diém)
Tim tat ca c4c s6 nguyén dwong n sao cho phuong trinh 499(1997" + 1) = X* + x
cd nghiém nguyén.
Cau 4 : (3 diém)
Cho tam giac ABC vudng (AC >BC). Puong tron (O) dudng kinh CD cit hai
canh AC va BC lan luot tai E va F (D 1 hinh chiéu vudng goc cia C 1én AB).
Goi M 1a giao diém thw hai ciia duong thang BE véi dudng tron (O), hai dudng
thang AC va MF cat nhau tai K, giao diém cua duong thang EF va BK 1a P.
a) Ching minh bén diém B, M, F va P cling thuoc mot duong tron.
b) Gia str ba diém D, M va P thiang hang. Tinh sb do goc cua tam giac ABC.
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Nguoi suu tam, tong hep: Ho Khic Vil
c) Gia sur ba dlem D, M va P thang hang, goi O 1a trung diém cua doan CD.
Chirng minh rang CM vudng gdc vai duong thang ndi tam duong tron ngoai tiép
tam giac MEO véi tim dudng tron ngoai tiép tam giac MFP.

9 PE SO 458
Bai 1: (2,5 diém)

a) Rt gon bidu thic P = [“XI j(l_ij

x—1 Jx
Tinh gia tri cua biéu thic P khi x=4-24/3.
y+8+3x—2y+4.

b) Cho 4x—y =8, hay tinh gia tri cua biéu thic A = .
X y—

Bai 2: (2,5 diém)
a) Giai phuong trinh (2x+1)vx =x? +2.

h4312

b) Gia stir hé phuong trin c6 nghiém (x; y; z).

Chung to x+y+z khong doi.
Bai 3: (2,0 diém) Trong mat phang toa do Oxy, cho ham s6 y=|x| c6 d6 thi 1a (G). Trén
db thi (G) lay hai diém A, B ¢6 hoanh d6 lan lugt 14 —1 va 3.

a) V& do thi (G) va viét phuong trinh duong thang (d) di qua hai diém A va B.

b) Tinh khoang cach tir goc toa do O dén duong thang (d).
Bai 4: (3,0 diém)

a) Cho mot diém P ngoai duong tron tam O, ké tiép tuyén PA véi duong tron. Tir
trung diém B cua doan PA ké cét tuyén BCD (C nam giita B va D). Cac duong thang PC va
PD lan luot cit duong tron (O) tai diém tht hai E va F. Chang minh DCE = DPE + CAF va
tam giac PBC dong dang tam giac DBP.

b) Cho tam gidc ABC théa diéu ki¢n BC > CA > AB. Trong tam giac ABC lay diém O
tly y. Goi 1, J, K lan Iuot la hinh chi¢u vudng géc cua diém O trén cac duong thang BC, CA,
AB. Chitng minh rang:

Ol+0J+0OK<BC
PE SO 459
Cau 1 : (2 diém)
a) Tim cdp so ty nhién X, y thoa man phuong trinh: 100" + y* + 3y =109
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Ngudi swu tam, tong hop: H6 Khic Vii
b) Hay viét cac da thirc x° +4x? + 6x + 4 thanh tong cac liiy thira giam dan cua
X+1

Cau 2 : (2,5 diém)

Cho biéu thuc: P:{&_W-&+\/§J:(1+L+2Xy]
1+M \/@-1 1-xy
a) Néu diéu kién xac dinh va r(t gon biéu thic P.
b) Tim gié tri Ion cua biéu thic P.
Cau 3 : (1 diém)
Cho céc cap sb thoa man diéu kién: [x+y| <2 va [x-y| <2
Tim gia tri 1on ctia biéu thic: P =19x2 +5y? +2010(x +y)’
Cau 4 : (2 diém)
Cho AABC vuong tai A.
a) Chung minh hé thirc: sin*B+sin®C=1
b) Chang minh rang: sin%sin%<%
Cau 5: (2,5 diém)
Cho nira (O, R) duong kinh AB va mot diém M di dong trén nira dudng tron d6
(M khong trung AvaB). Vé cac tlep tuyén Ax, By véi nia duong tron. Tia AM cat By
tai C, tia BM cat Ax & D. Tiép tuyén cua nira dudng tron (O) tai M cat Ax, By lan luot
tai Eva F.
a) Chiing minh rang: AD.BC = 4R?
b) Xac dinh vj tri cia diém M trén ntra dudng tron dé dién tich ta giac ABCD
nhé nhét. Tinh dién tt giac do.

PE SO 460
Cau 1. (3diém)

Cho biéu thic P = y

X X4y
Dy+y Sy-x Sy

a, Rit gon biéu thiic P.

voix>0,y>0,x # y.

b, Ching minh rang P ¢6 gia tri khong doi néu L x_+é
y y+

Cau 2. (2,5diém)

L . s o~ ogea 1.1 1 1 N
a, Cho cac s0 a, b, ¢ #0, thoa man diéu kién = +=+==2 vaa+b+c = abc

a b c
1 1 1
Tinh gid tri ciia biéu thitc P = = +— o7 +—
a’ C
b, Chitng minh rang vdi a, b, ¢ 1a céc s6 duong bat ky, ta c6:

a b C 3
+ + > —
b+c c+a a+b 2

Cau 3. (3diém)
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Cho tam gi4c déu ABC, dudng cao AD, truc tam H. Tir diém M bat ky trén canh
BC, ké ME 1L ABva MF L AC, (E€cAB, FeAC); I Ia trung di€ém cua AM, O la giao
diém cta EF va ID.
Chitng minh:

a, ADIF déu.

b, EF 1IDtai O

c, Ba diém H, O, M thing hang

Cau 4. (1 5diém)
Cho tam giéc ABC can tai A, c6 géc A nho hon 90°. Tir Bké BM L AC, (diém M

¢ AC). Ching minh M 41— 2( AB)
C BC

7 DE SO 461
Bai 1 (4,0 diém)
a) Tim cac cap so nguyén duong (x; y) théa médn 6x + 5y + 18 = 2xy

a® a?

b) Cho biéuthuc A= & + 2 + 2 vsialash ty nhién chin.
24 8 12
Hay chang to A co gia tri nguyén.
Bai 2 : (4,0 diém)
a) Phan tich da thtic sau thanh nhan tir: 2x° — 9x* + 13x — 6

b) Tinh gia tri ctia biéu thac M =x*—6x V&I X = 20+ 1442 + 320 - 1442
Bai 3 : (5,0 diém)

a) Giai phuong trinh: \/x-2 +6- x =+/x?- 8x +24

1 1 9
X+y+ =+ == 5
b) Giai hé phuong trinh: 5y
Xy+ — ==
Y Xy 2

Bai 4 ( 5,0 diém)

Cho tam giac can ABC (AB = AC; A< 90%, mot duong tron (O) tiép xdc vai AB,
AC tai B va C. Trén cung BC nam trong tam giac ABC lay mot diém M (M #=B;C).
Goi I; H; K lan Iuot I1a hinh chiéu caa M trén BC; CA; AB va P 1a giao diém caa MB
véi IK, Q 1a giao diém cua MC véi IH.

a) Chung minh rang tia d6i cua tia MI 1a phan giac cua géc HMK.

b) Chang minh PQ // BC.

c) Goi (0,) va (O,) lan lugt 1a dudng tron ngoai tiép A MPK vaa MQH. Ching
minh rang PQ Ia tiép tuyén chung caa hai dudng tron (O;) va (O, ).
Thay gido : H6 Khic Vii — Gido vién cap II-111
Phuong Hoa Thuén — TP Tam Ky - Tinh Quang Nam

"THANH CONG CO DUYNHATMOT PIEM PEN NHU'NG CO RAT NHIEU CON PU'ONG PE PI"
421



"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
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d) Goi D 1a trung diém cta BC; N 1a giao diém tha hai cua (0,),(0, ) Chung
minh rang M,N,D thang hang.
Bai 5 ( 2,0 diém)
Cho tam gidc ABC nhon va O 1a mot diém nam trong tam giac. Cac tia AO, BO,
CO lan luot cit BC, AC, AB tai M, N, P. Chttng minh :

7 DE SO 462
Bai 1: (5 diém)

a) Tinh gia trj cia biéu thuc : A =

1 1
_|_
i G
x*+y> =11

b) Giai phuong trinh :
X+xy+y=3+4/2
Bai 2: (4,0 diém)
a) Chuing minh rang trong 8 sé tu nhién c6 ba chit s6 bat ky, bao gio ciing tim
duoc hai s6 ma khi viét ching lién nhau ta dugc mot s ¢6 6 chit sb chia hét cho 7.
b) Cho hai sb thuc x, y duong thda mén diéu kién x* + y* — xy = 4. Tim gia tri
I6n nhét va gia tri nho nhit cua biéu thic : P = x* + y°.

Bai 3: (4 diém)

Trong mat phang toa do Oxy, cho parabol (P) : y = - x* va duong thiang (d) c6
phuong trinh

y =mx —1 (m la tham sd)

a) Chung minh rang véi moi m dudng thang (d) ludn cat Parabol (P) tai hai diém
phan biét A va B.

b) Goi hoanh d6 giao diém ctia A va B lan luot 1a X;; X, . Chitng minh rang : | X,
—Xo | > 2.
Bai 4: (3,0 diém)

Cho A ABC cén tai A ndi tiép duong tron (O). Goi D 1a trung diém caa canh AB
va E la trong tm caa A ACD. Chang minh rang : OE L CD.
Bai 5: (4 diém)

Cho dudng tron (O;R) c6 duong kinh AB ¢6 dinh va duong kinh CD thay dbi
(CD khéng tring voi AB). V& tiép tuyén (d) voi duong tron (O;R) tai B. Cac duong
thang AC, AD lan luot cit duong thang (d) tai P va Q.

a) Chung minh tt gidc CPQD 1a mot ti gidc ndi tiép.

b) Goi E la tdm cia dudng tron ngoai tiép A CDP. Chiring minh rang khi duong
kinh CD thay doi (CD khéng tring véi AB) thi E di chuyén trén mot duong thang ¢
dinh.
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7 DE SO 463 ,
Bai 1: a) Tinh gia tri biéu thuc: M =(x-y)* +3(x—-y)(xy +1), biét
x=33+242 —33-242,y =17 +1242 317 122

2x X 9
x2—x+1 x*+x+1 3

b) Giai phuong trinh:

Bai 2: a) Giai hé phuong trinh:
X*+y° +3=4x (1)
{XB +12x+y® =6x*+9 (2)
b) Tim cac s6 ty nhién a, b, ¢ phan biét sao cho biéu thirc sau nhan gié tri
nguyén
(ab—-1)(bc-1)(ca-1)
abc
Bai 3: Tam giac ABC c6 chu vi bang 1, cac canh a, b, ¢ thoa méan dang thic:
a b c
1—a+1—b+1—c
Chutng minh tam giac ABC déu.
Bai 4: Cho tam giac ABC vudng can tai A, goi D 1a trung diém cua canh BC. Liy M
bat

P=

3
2

ky trén doan thang AD (M khéng tring véi A). Goi N, P theo tha ty 13 hinh
chiéu
vubng goc cua M xudng céc canh AB, AC vaH Ia hinh chiéu vudng géc
cua
N xudng duong thang PD.
a) Chang minh AH vudng géc véi BH
b) Puong thang qua B song song voi AD cat duong trung truc cua AB tai
l.
Chung minh ba diém H, N, | thang hang.
Bai 5: Céc sd thuc duong x, y, z thoa mén diéu kién: x +y +z = 1.
Tim gi4 tri nho nhat caa biéu thic:
x* y* z*
T YY) (YD) (@ 0Nz
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Nguwoi swu tam, tong hgp: Ho Khac Vi
DE SO 464

Cau 1 (4 diém). Cho phuong trinh x? + @m+ 1)x+2(m-4)=0 (1)
(x 12 an s6, m 1a tham s6).
1. Chitng minh rang phuong trinh (1) ludn c6 hai nghiém phan biét véi moi m.
2. Goi X1, X, 12 hai nghiém ctia (1). Tim m d€ [x, —x,| =17

x2-JIx  2x+Jx L 2x-1)
N SN RN 8

Cau 2 (4 diém). Cho biéu thirc: P = (x>0,x = 1).

1. Rat gon P.
2. Tim gia tri cia x ¢é P = 3.
Cau 3 (4 diém).
X+y+xy=7

1. Giai hé phuong trinh:
¥ P & {x3+y3+3(x2+y2)+3(X+y):70

2. Giai phuong trinh: (VX +5 - VX + 2)(1 + +/x? + 7x + 10) = 3.
Cau 4 (5 diém). Cho dwong tron tam O duong kinh AB c6 dinh. Ax va Ay Ia hai tia
thay doi luon tao véi nhau goc 600,’ nam veé hai phia cua AB, cat duong tron (O) lan
luot tai M va N. Buong thang BN cat Ax tai E, duong thang BM cat Ay tai F. Goi K la
trung diém cua doan thang EF.

.. . FEF
1. Chtrng minh rang — =+/3.
ing ang = NE)

2. Ching minh OMKN 14 tir giac noi tiép.

3. Khi tam giac AMN deu, goi C la diém di dong trén cung nho AN
(C = A, C = N). buong thang qua M va vudng goc voi AC cat NC tai D. Xac dinh vi
tri ciia diém C dé dién tich tam giac MCD Ia 16n nht.
Cau 5 (3 diém).

2
32 . Tim gid tri 16n nhat

1. Cho céc s6 thuc m, n, p thoa man: n>+ np + p>=1 -

va nho nhét cua biéu thac S=m+n + p.
2. Cho céac s6 thuc duong a, b, ¢ thoa médn abc = 1. Chang minh rang:
a b c 1
+ + > .
(ab+a+1)° (bc+b+1)?* (ca+c+1)° a+b+c

Piang thirc xay ra khi nao?
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PE SO 465

(a-DVa-1+1 (a-1va- 1}
«/a+2 \fa 2

x2—3x\ﬁ+3\/y=1

2) Giai h¢ phuong trinh { 16

Bai 1. (4 diém)

1) Cho a>2 rut gon biéu thirc: A= —[

= _3/y=5
X

Bai 2. (4 diém)
1) Cho phuong trinh X* +(2m+21)x+3m-1=0 c6 hai nghiém x,; X,, tim m dé
X; +%x2 =5
2) Vi s6 thuc b sao cho da thirc P(x) = x* +bx+2017 dat gié tri nho nhét 1a mot sé
thuc dwong. Chirng minh rang phuong trinh x? —1210x+b =0 va phuong trinh
x? —12:/10x—b =0 ludn c6 hai nghiém phan biét.
Bai 3. (4 diém)
1) Tim s nguyén X, y théa man; 1+2* =y*
2) Vi moi s6 nguyén duong n sao cho M (n) = 22" +2*" 21 Chang minh ring
2™ _8 chia hét cho 31.
Bai 4. (4 diém)

Cho dudng tron tam (O) vai day AB c¢b dinh khong qua tam O. Goi I 1 trung diém
cua AB. Goi C va E 1a hai diém thudc cung nhé AB sao cho céc goc CIA va goc EIB
la cac géc nhon. Goi D la giao cuaa Cl va (O). Goi F la giao cua EI va duong tron (O).
Tiép tuyén cua duong tron (O) tai C va D cat nhau tai M. Tiép tuyén ciia duong tron
(O) tai E va F cét nhau tai N. Ké OM cat CD tai P va ON cat EF tai Q. Chiing minh
rang:

1) Tu gidc PQNM noi tiép.

2) AB song song véi MN.

Bai 5. (2 diém)

Cho tam giac ABC can tai C c6 géc & dinh bang 36°. Chitng minh rang

AB 1++/5
2

AC

Bai 6. (2 diém) , 7
Cho a va b la hai so thuc thay doi sao cho 1<a <2 val<b<2.Timgiatrilén

: X 4 2 4 2
nhat cua biéu thic A:(aer2 +—2+—)(b+a2 +—2+—j
a- b b a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tAm, tong hop: H6 Khic Vi
PE SO 466
Cau 1: (5,0 diém)
a) Cho x>0, y>y/x. Chitng minh réng'

\/1+x/1—7 (\/(1+a) —\/(1—a)3j

2++1-a2
3 3
CAu 2: (4,0 diém) Giai hé phuong trinh {X ~lax=y -2y
X°+5y° =6
Céau 3: (3,5 diém) Cho tam giac ABC va diém M nam trong tam giac. Tia Mx song
song véi AB cit BC tai D, tia My song song véi BC cat AC tai E va tia Mz song song
véi AC cit AB tai F. Chitng minh rang:
3Sper < Spsc (Sase - dién tich tam gidc ABC, S, : dién tich tam gidc DEF )

Céu 4: (4,0 diém)
Cho duong tron (O; R), mét day cung AB cach tam O mot khoang d (0 <d <R).
Hai duong tron (O,), (O,) tiép xuc ngoal nhau tai M, tlep xtc véi AB lan luot tai C, D
va tiép xuc trong véi dudng tron (O) lan luot tai cac diém E, F. (O;; O, va O cling nam
trén mot nira mit phang by AB)

a) Goi N 1a trung diém cta cung nho AB. Ching minh: NC.NE = ND.NF.

b) Khi hai duong tron (O,), (O,) thay d6i, diém M chay trén duong nao?

b) Rt gon biéu thuc: P =

Cau 5: (3,5 diém) Goi S(n) 1a tong cac chit 6 ciia so ty nhién n. Hay tim s6 tw nhién
n biét S(n) = n*—2015n + 8 va 0 < S(n) <n

PE SO 467
Bai 1: (8 diém)
Cho phuong trinh 2x* —2mx+m*-2=0 (2)..
5. Tim céc gi4 tri cia m dé€ phuong trinh (1) ¢6 hai nghiém duong phan biét.
6. Tim cdc gid tri cha m dé phuong trinh (1) ¢6 hai nghiém phan biét x_ va x,
thoa man hé thic x* +x2 :g

7. Gia stt phuong trinh (1) ¢6 hai nghiém khong am. Tim gid tri cia m dé
nghiém duong cua phuong trinh dat gid tri 16n nhét.

Bai 2: (4diém)
Giai phuong trinh: x*—4x+3=4x—x* (2)
Bai 3: (8 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cho tam gidc ABC c6 ABC=60°; BC=a; AB=c (a,c la hai do dai cho trudc),
Hinh chit nhat MNPQ c6 dinh M trén canh AB, N trén canh AC, P va Q & trén
canh BC duoc goi la hinh chit nhat noi ti€p trong tam gidc ABC.
3. Tim vi tri ctia M trén canh AB dé hinh chit nhat MNPQ c6 dién tich 16n
nhat. Tinh dién tich 16n nhat do.
4. Dung hinh vuong EFGH noi tiép trong tam gidc ABC bang thuéc ké va
com-pa. Tinh dién tich ctia hinh vuong do6.

PE SO 468
Bai 1: (4d) 7
Rt gon biéu thuc:
2) N =/x+2JX -1 +x—2x—
b) P 2+3 2— f
2 +42+43 \/_—»\/2 J3

Bai 2: (5d)
1. Giai phuong trinh:

7 7
\/y - \/y—— =y
y’ y
2. Giai hé phuong trinh:
2x°—y* =1
Xy + x> =2
3.Cho x>0,y >0 théa min x + y < 1. Tim gia tri nhé nhat cua biéu thic

P= 21 2+£+4xy
X“+y~ Xy

Bai 3: (3d)
Trong mat phang toa do Oxy cho hai diém A(2;2) va B(5;5).
1. Xac dinh ham s6 c6 db thi di qua hai diém A, B va vé do thi caa ham sé.
2. Mot duong tron di qua hai diém A, B va tiép xdc véi chiéu duong cua truc
OX tai diém C. Hay tinh OA, OB va hoanh d6 x cua tiép diém C.

Bai 4: (4d)

Tir diém P nam ngoai duong tron tam O béan kinh R ké hai tiép tuyén PA va PB
véi A, B la cac tiép diém. Goi H 1a chan duong vudng goc ha tir diém A dén duong
kinh BC; E 1a giao diém ciia PC va AH.

1. Chung minh AE = EH.

2. Tinh AH theo R va PO =d.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Bai 5: (4d)

Cho tam giac ABC c6 phan giac trong CD va ngoai CE bang nhau (D, E thudc
AB), ndi tiép duong tron (O; R).

1. Chang minh: ABC =90° + BAC.

2. Chung minh hé thic: AC? + BC? = 4R? |

PE SO 469

Bai 1: (4 d)

x—10|
X* +9x°* —9x* +9x—10

1) Cho biéu thic B =

a) Tim diéu kién c6 nghia cua B
b) RdatgonB
2) Chiang minh rang A=n® +4n’ +6n° +4n° +n* chia hét cho 16 v&i moi n 1a
sb nguyén.
Bai 2: (4 d)
1) Cho da thuc bac hai P(x) =ax?+bx+c. Tima, b, ¢ biét P(0)=33; P(1)=10;
P(2)=2007
2) Ching minh rang: (a+b-c)(a—b+c)(—a+b+c)<abc véia, b, c 1a do dai
3 canh cua mot tam giac.
Bai 3: (2 d)

Cho 2X+2\/§+13 __A B\/;JFC D\&JFE .Timcac s A, B, C, D,

(Vx=2)(x+1)" Vx- 2" X+l (x+1)

E dé dang thirc trén 1a dang thirc dung voi moi x>0 va x=4
Bai 4: (6 d)

Cho doan thang AC=m. L4y diém B bat ki thuoc doan AC (B #A, B =C). Tia
Bx vudng goc véi AC. Trén tia Bx lan luot ldy cac diém D va E sao cho BD=BA va
BE=BC.

a) Chang minh rang CD=AE va CD L AE
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguoi swu tam, tong hop: Ho Khac Vii 7
b) Goi M, N lan luot 1a trung diém cua AE, CD. Goi I 1a trung diém cia MN.

chting minh rang khoang céch tir diém I d¢én AC khong d6i khi B di chuyén trén doan
AC.

¢) Tim vi tri cua diém B trén doan AC sao cho tong dién tich hai tam giac ABE
va BCD ¢4 gia tri 16n nhat. Tinh gia tri 16n nhat nay theo m.
Bai 5: (4 d)

Cho hinh vuéng ABCD. trén canh AB lay diém M. V& BH vudng goc véi CM.
N&i DH, v& HN vudng goc DH (N thudc BC).

a) Chirng minh rang ADHC ddng dang voi ANHB

b) Chiing minh rang AM.NB=NC.MB

w DE SO 470
Bai 1 (4 diém)
a) Tim cé4c s6 nguyén x, y thoa man phuong trinh: x? —3x +1=y?.
b) Chang minh rang néu mai sé tu nhién a va b déu 1a tong cua hai s6 chinh phuong
thi ab ciing 12 tng cua hai sé chinh phuong.
Bai 2 (4 diém)

1) Cho biu thic: A= YVX =Y . (LEJ. 1 3.( L, 1j
XY/ XY Xy x+y+2\,7y (J;+\/_) Ix oy

a) Rutgon A
b) Tinh gia tri ciia biéu thic A véi x =47 va y=4+7
2) Pa thirc f(x) khi chia cho x =5 dugc s6 du 1a 14 va khi chia cho x +1 dugc s6 du 1a 2.
Tim da thic du trong phép chia da thirc f(x) cho da thic: X* —4x—5.
Bai 3 (4,0 diém)
Cho phuong trinh: x* — 2(m + 1)x + m’>—4m + 7 =0 (m la tham s6)
a) Tim m dé phuong trinh ¢6 2 nghiém phan biét.
b) Tim m dé phuong trinh c¢6 2 nghiém Xy, X, thoa man |x, — X,|= 12.
¢) Tim m dé phuong trinh c6 2 nghiém Xy, X, sao cho biéu thirc: A = X7 + X2 +5%,X,
cd gia tri nho nhat. Tim gié tri nho nhat do.
Bai 4 (6,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi ’
Cho tam giac nhon ABC (AB < AC) néi tiep duong tron tdm O bén kinh R. V& cac

duong cao AD, BE, CF. V& duong kinh AK cua duong tron tam O.

a) Ching minh: AB.AC = AD.AK va Spgc = %

b) Chirng minh: OA vubng goc voi EF

c) V& duong tron (I) di qua B, C va tiép xtc véi AB tai B. Goi M 1a giao diém cua
canh AC véi duong tron (I), N 1 giao diém cua duong thang AD va dudng thing BK. Chang
minh rang bén diém A, B, N, M thuéc mét dudng tron.
Bai 5 (2,0 diém)

Cho tam giac ABC vuong tai A. D 1a mot diém nam trong tam giac sao cho CD = CA.
M 1a mot diém trén canh AB sao cho BDM = %ACD. N 1a giao diém caa MD va dudng cao
AH cta A ABC. Chang minh DM = DN. o

DE SO 471

PE CHINH THUC
Cau 1: (4 di€ém) Cho phuong trinh : 2x? —(6m-3)x—3m+1=0 ( x 13 4n s0)

a) Pinh m dé€ phuong trinh trén c6 hai ngiém phan biét déu am.

b) Goi x, , x, 1a hai nghiém ctia phuong trinh trén.
Dinh m dé A= x2+x,2 dat gid tri nhd nhat.
Cau?2: (4 di€m)
a) Cho a,b,c,d 1acdc sdduong. Chitng minh:

1<a+b+c+d<2

a+b+c b+c+d c+d+a d+a+b
b) Cho a>1;b>1. Chitng minh : avb—1+bJ/a-1<ab
Cau3: (4 di€m)
Giai cac phuong trinh :
a) (x* —3x)*—6(x*—-3x)-7=0

b)xf8+\/E+x/5—x/E=

C) WX+ X2 +4x—x% =x+1

Cau4: (2 di€m)
Ching minh ring v6i moi s6 ty nhién n thi  n?+n+1 khong chia hét cho 9.

Cau 5 : (4 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Cho tam gidc ABC c6 ba géc nhon noi ti€p trong dudng tron (O) va cé truc
tam la H.
a) Xdc dinh vi tri cda di€m M thudc cung BC khong chira iém A sao cho
to giac BHCM la mot hinh binh hanh.
b) Liy M Ia diém bat ky trén cung BC khong chita A. Goi N va E 14an lugt
1a cac diém do6i xiing ctia M qua AB va AC. Chitng minh ba diém N, H ,
E thing hang.
Cau 6: (2 diém)
Cho i gidc ABCD c6 O 13 giao diém hai dudng chéo va dién tich tam gidc
AOB biing 4 , dién tich tam gidc COD béng 9. Tim gid tri nhé nhat cda dién tich t
gidc ABCD.

PE SO 472
Bai 1: (4,0 diém)
a) Tim tat ca cc s tu nhién co ba chir s6 khi chia cho 37 du 2 va chia cho 11 du 5.
b) Tim nghiém nguyén ctia phuong trinh 2xy —4x+y-9=0

Bai 2: (4,0 diém)
a) Cho 3a>2b>0Vva 9a® +4b’ —13ab. Tinh gié tri bidu thic A:92a—b4bz.
a —
+2 X x 2

2015 2013 2011

b) Giai phuong trinh:

Bai 3: (4,0 diém)
) 3 2 22
a) Cho biéu thic m =X 2% —X 2{(“23 x__3 }
X® —2X°—3x 4x° -4 X°—X
R0t gon biéu thic M va tinh gié tri cua x khi M = 3.
b) Tim gia tri I6n nhat cua biéu thuc: N =—x*—y* +4x -4y +2.

Bai 4: (4,0 diém)
Cho tam giac ABC vuéng tai A (AC>AB) duong cao AH (HeBC). Trén tia HC
ldy diém D sao cho HD = HA. buong vuong g6c véi BC tai D cat AC tai E.

a) Chung minh rang ABECVva AADC ddng dang.

b) Tinh ti s SE
AB

Bai 5: (4,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi v
a) Cho tam giac ABC c0 G la trong tam. Mot duong thang di qua G khong song
AB AC

song véi BC cit cac canh AB, AC lan luogt tai M va N. Tinh ot

b) Cho tam giac ABC ¢6 cac duong trung tuyén AH, BG sao cho CAH =CBG =30°.
Chtrng minh rang tam giac ABC d¢u.

7 PE SO 473
Bai 1: (2.0 didm)
a) RUt gon biéu thirc: A = V5+3 N 3-5
V24345 V2-+3-5

b) Chtng minh B = a° - 5a° + 4a chia hét cho 120.
c) Tim s nguyén m dé C = Vm? +m+1 1a s6 nguyén.
Bai 2: (2.0 diém) Giai cac phuong trinh sau:

a) a’x+1+ /x+% =x+1

b) x*—5x+8=2x-2

C) (Ax—D\X*+1=2x>-2x+2

Bai 3: (2.5 diém)

a) Tim gid tri 16n nhit, nhé nhét cua bidu thirc M = 2x++/5—x2

b) Cho x; y 12 c4c s thyc thoa man x\1-y? + y1-x2 =1. Tinh N =x* + y°

Bai 4: (3.0 diém)

Cho tam giac ABC c6 3 gbc nhon, vé duong cao AD va BE. Goi H la truc tdm cua tam
giac ABC.

ing minh: _ AD
a) Ching minh: tanB.tanC = oD

BC?

b) Chirng minh: DH.DA<
¢) Goi a, b, ¢ lan luot 1a d6 dai cac canh BC, CA, AB cua tam giac ABC.

. . A
Chung minh rang: sin— <
) 572 ovbe
Bf‘ii 5: (0.5 diém) Chirng minh rang trong 2™1 1 s6 nguyén bt ky déu ton tai 2n s co
tong 1a mot s chan.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
PE SO 474
|. PHAN CHUNG CHO BANG A VA BANG B: ( 6 diém)
Bai 1. (1,5 diém) Tinh gia tri cua biéu thuc:
P =a® +b® — 3(a + b) +2006.
Biét rang:

a= 3/3+2J2 +33-242
b= 317 +1242 +3/17-242

Bai 2. (1,5diém)  Tim gia tri nho nhat caa biéu thuc:
a’ b’
+
1+b 1+a
Trong d6 a, b 13 cac s6 duong thoa diéu kién ab = 1.
Bai 3. (3 diém) Cho duong tron (O) voi day BC ¢6 dinh ( BC <2R ) va diém A trén
cung I6n BC (A khong triing véi B, C va diém chinh gitta cia cung ). Goi H 1 hinh
chiéu cua A trén BC, E va F 1a hinh chiéu ciia B va C trén duong kinh A’.
1) Chtng minh HE vubng goc vaéi AC,
2) Chiing minh tam giac HEF dong dang véi tam giac ABC.
3) Khi A di chuyén trén cung Ién BC, chimg minh tdm duong tron ngoai tiép
tam giac HE cé dinh.
11. PHAN DANH RIENG CHO BANG A : ( 4 diém)
Bai 4. (2 diém)
Chung mlnh neux+y+z= 0 th|
2(x° +y +2°) = bxyz ( X* +y* +72%)
Bai 5. (2 diém)
Giai phuong trinh : X% + /X + 2006 = 2006
111. PHAN DANH RIENG CHO BANG B : ( 4 diém)
Bai 4. (2 diém) Cho biéu thuc :
X2 - 2x+A4/x 2(x 1)

P= - Xx>0;x #1
X+4X+1 Jx &1 ( )

1) Rat gon P. ’
2) Tim gia tri nho nhat cua P.
Bai 5. (2 diem)
Giai phuong trinh : ¥/X +1+3/x+2 +3x+3=0

A=

? 9 DE SO 475
Cau 1: (5 diem) Cho biéu thuc:

[21\5_ 4- x] ( \/—gzji_%]
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguoi suu tam, tong hep: Ho Khic Vil
b. Tinh gia tri cua x d¢ P = -1.
c. Tim m dé voi moi gidtri x >9tacom (Vx—3)P > x + 1.

Cau 2: (3 diém) Giai cac hé phuong trinh sau:

11

(x+3)? 2y3— b | ¥-1 y

3(x+3)*+5y° = ' 2 1 _3
x-1 vy

Cau 3: (3 diém) Cho ba duong thang: y=(m—-2)x+2 (d); y=x+1(d’) va y=2x
(d”). , 9 : q

a. Tim gia tri cua m dé ba duong thang trén dong quy tai mot diem.

b.Chang minh rang duong thang (d) luén di qua mot dieém co6 dinh vaéi moi gia

tri caa m.
Cau 4: (3 diém) Tim céc s6 nguyén x dé: v199—x? —2x +2 1a mot s6 chinh phuong
chan.
Cau 5: (5 diém) Cho tam gidc ABC cén tai A, I 1a giao diém ciia cac duong phén giac,

goi O la tam cua duong tron ngoai tiep tam giac BIC.

a. Chung minh rang ba diém A, 1, O thang hang.

b. Chung minh rang AC la tiep tuyen cua duong tron (O).

c. Goi H la trung diém cia BC, IK 1a duong kinh cua duong tron (O).
Chting minh rang AL_HL
AK HK

Cau 6: (I diém) Cho 356 a, b, ¢ déu 16n hon 6,25. Tim gia tri nho nhat cua biéu thuc:
b

a C
= - + :
2Jb-5 2Jc-5 2a-5

PE SO 476

Cau 1 (3.5 diém)

. <R ” 2+\/_ 2— \/_
1) Rut gon biéu thuec:
2+«/4+2\/_ 2_Ja_2fz

2) Cho ham s6 f(x) = (x> + 6x - 5)2°'°. Tinh f(a), véi a = 33+ 17 + Y317 .

Cau 2 (4.5 diém)
1) Giai hé phuong trinh:
X2 —2X\Jy +2y =X

y2—2y\z +2z=y
22 - 27X +2x =z
1

2/ Giai phuong trinh: x® - x* —x= 3
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
Cau 3 (4.0 diém)
Cho duong tron (O, R) noi ti€p hinh thang ABCD (AB//CD), v6i E; F; G; H theo
thit tu 12 ti€p diém cua (O, R) v6i cdc canh AB; BC; CD DA

1) Chting minh E_i =2_D Tir d6, hay tinh t s6 == blet ABz? va BC=3R.

2) Trén canh CD lay diém M nim gitta hai dlem D va G sao cho chan duong
vuong goc ké tir M dén DO 1a diém K nim ngoai (O, R). Pudng thang HK cat (O, R) &
diém T (khac H). Chitng minh MT = MG.

Cau 4 (4,0 diém)

1/ Cho tam giac ABC c6 BC = a; CA =b; AB = ¢ va R 1a ban kinh dudng tron
ngoai ti€p thod man hé thic R(b + ¢) = a~/bc . Hay xdc dinh dang tam gidc ABC.

2/ Gia st tam giac ABC khong c6 goc tu, c6 hai duong cao AH va BK. Cho biét
AH > BCva BK > AC. Hay tinh cac géc ctuia tam giac ABC.

Cau 5 (4,0 diém)

1/ Tim tat ca cdc cap s6 tu nhién n va k dé (n* +4°") 1a s6 nguyén to.
2/ Cho céc s6 thuc a va b thay déi thoa man a®+b® =2. Tim tat ca cdc gia tri
nguyén cta (a+b).

PE SO 477
Bai 1:
a, Cho A=42014 -/2013; B=/2015-+/2014 . So sanh A va B.
b, Tinh gid tri biéu thuc: B =35+2413 +35-213
Bai 2:
a, Giai phuong trinh : Vx—1+vx® +x? +x+1=1+/x" -1
b, Giai phwong trinh nghiém nguyén : y* = - 2(x%- X%y - 32)
Bai 3:
a, Gia str x, yla nhiing s6 khong am thoa man diéu kién x2 +y? =1
Tim gié tri nho nhat,gia tri 16n nhat cia x+y.

b, Cho a,b,c |a ba s6 dwong . Chitng minh rang : —+1+1>3( t 1 1 )
b c a+2b b+2c c+2a
Bai 4: Cho tam gidc ABC vudng tai A, dudng cao AH.Goi D, E lan luot 1 hinh chiéu
cua H trén AB, AC. Chiing minh:
AB’ _DB
AC’~ EC
b.DE® = DB.CE.BC

c.}/BC? =3/BD? + X/CE?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"

Nguoi swu tam, tong hop: Ho Khac Vii , ,
Bai 5: Chirng minh rang: A =5" (5" +1) - 6" (3" + 2") chia hét cho 91 véi moi so tu
nhién n.

PE SO 478

\/; 1 \/_ 2 X
X +1 x\/_+1 V2X2 = %3 + X
1/ Thu gon biéu thic P.

2/ Tim tat ca s6 thuc x dé biéu thic P nhan gié tri nguyén.

Bai 1. ( 4,0 diém)
Cho biéu thtrc P—

Bai 2. ( 5,0 diém) ,
Cho a, b, ¢ 1a ba so thuc duong .
1/ Chitng minh réng a’+b’+c’>3abc.
2/ Tinh gia tri biéu thuc P =ab+bc néu biét
a’ +b* = 2010°
b®+c¢*=2011% .
b? =ac

Bai 3. (4,0 diém)
1/ Giai h¢ phuong trinh

Xy—x+y=7
X*+y +2x-2y=11
2/ Chtng minh rang véi moi sé n nguyén duong thi sd X, :12\/(n—1)n(n +1)(n+2)+1+23

c6 thé viét dugc thanh tong cac binh phuong ctia ba s6 nguyén duong 1¢ lién tiép.

Bai 4. ( 4,0 diém)

Cho tam gidc ABC nhon néi tiép duong tron (O;R), c6 BC =R+/3va AB < AC. Goi H
la tryc tam tam giac ABC, ndi AH cat duong tron tai diém D khéac A.

1/ Tinh goc BAC. Suy ra tam giac OAH can;

2/ Chizng minh rang AD.BC = AB.CD + AC.BD.

Bai5. (3,0diém) ‘ ‘
Chtrng minh rang néu luc giac 16i ABCDEF cé 6 goc trong bang nhau thi co
|AB- DE|=|BC —EF|=|CD-FA.

PE SO 479

20x-9  x+3 2Jx+1
x—5Vx+6 x-2 3-x
c) Tim diéu kién cua x dé biéu thirc A ¢ nghia .
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Bai 1 (5 diém)
Cho biéu thirc A=




"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi suu tam, tong hop: Ho6 Khic Vii
d) Rat gon biéu thac A .
Bai 2 (4 diém)
Gia st X; ; X, la nghiém cua phuong trinh : x> + 2kx +4=0 .
2 2
Tim tat ca céc gia tri cia k sao cho c6 bat dang thic (ﬁJ +[ﬁ] >3,

Bai 3 (3 diém)
Cho x® +y® + 3(x* +y?) +4(x +y) +4=0vaxy >0.

Tim gia tri 16n nhat caa biéu thic : M _§+% :
Bai 4 (2 diém)
Cho phuong trinh : 2+ 2-\x =2 .

2+«/2+\/_ I—«/z NN

¢) Tim diéu kién cua x dé phuong trinh ¢6 nghia .
d) Giai phuong trinh .
Bai 5 (6 diém)

Cho hinh thang ABCD (CD > AB) v6i AB // CD va AB L BD. Hai duong chéo AC
va BD cat nhau tai G . Trén duong thang vudng goc véi AC tai C lay diém E sao cho
CE = AG va doan thang GE khong cat duong thang CD . Trén doan thang DC lay
diém F sao cho DF = GB

¢) Chiing minh AFDG ddng dang véi AECG .

d) Chang minh GF LEF .

7 DE SO 480
Bail (1 diem):
3410 ++/20 - 36 — J_
a) Thuc hién phép tinh:
) Thuc hién phép -3

b) Tim gia tri nho nhat caa biéu thirc x —v/x — 2008 .

Bai2 (1,5 diém):
Cho h¢ phuong trinh: {mx Ty=2
3X+my=5
a) Giai h¢ phuong trinh khi m = J2.
b) Tim gia tri cia m d¢ hé phuong trinh da cho c6 nghiém (x; y) thoa mén hé
mZ

thirc x+y=1- .
y m? +3

Bai 3 (1,5 diém):
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

a) Cho ham s y= _%XZ, ¢ @6 thi la (P). Viét phuong trinh duong thang di

qua hai diém M va N nam trén (P) lan luot c6 hoanh d6 12 —2va 1.
b) Giai phuong trinh: 3x? +3x —2/x? +x =1.

Bai 4 (2 diém):
Cho hinh thang ABCD (AB // CD), giao diém hai dudng chéo 1a O. Puong
thang qua O song song v&i AB cit AD va BC lan luot tai M va N.
MO MO
—+—=1.
CD AB
.1t 2
AB CD MN
C) Biét Spop =M?; Scop =n2. TiNh S,acp theo M va N (VSi Saos, Scons Sasco
lan luot la dién tich tam giac AOB, dién tich tam giac COD, dién tich ti giac ABCD).

a) Chung minh:

b) Chang minh:

Bai 5 (3 diém ): Cho duong tron ( O; R % va day cung AB cb dinh khong di qua tim
O; C va D 1a hai, diém di dong trén cung 1é6n AB sao cho AD va BC ludn song song.
Goi M la giao diem cia AC va BD. Chung minh rang:

a) Ta giac AOMB 4 ti gi4c noi tiép.
b) OM 1 BC.

sinh ¢) buong thiang d di qua M va song song v4i AD ludn di qua mot diém ¢
inh.

Bai 6 (/ diém):
2 2

a) Cho cac s6 thuc duong x; y. Chirng minh rang: )(7+yY >X+Y.

b) Cho n 1 s6 tu nhién 16n hon 1. Ching minh rang n* +4" 1a hop s6.

DE SO 481
Ciu 1: (4 diém)
1. Chitng minh ring n® - n* — n® + 1 chia hét cho 128 véi n 12 s6 ty nhién 18.
2. Trong phép chia a cho b (a,b 1a cdc s6 ty nhién), n€u ting s6 chia b cho mot
don vi thi thuong s& khong thay d6i trong trudng hgp nao ?

Cau 2: ( 4 diém)
2 2
pe A . - =1
Giai hé phuong trinh : oy
3x+y=y"+3

Cau 3: (4 diém)

Cho phuong trinh x> + px +p =0 (1)
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Ngudi swu tam, tong hop: H6 Khic Vi
Tim p, q d€ phuong trinh (1) c6 2 nghiém, mit khac khi thém 1 vao cdc
nghiém ctia (1) thi chiing trd thanh nghiém cta phuong trinh x* - p’x + pq = 0

Cau 4: (4 diém)
Cho tam gidc ABC, ¢6 AB < AC, ké trung tuyén AM, dudng cao AH va phan
giac AD.
1. Trén canh AC 14y diém E sao cho AE = AB, Chitng minh DEC > ACB .
2. Chtng minh CD > CM .
3. Chtng minh ring diém D nim giita 2 diém H vd M .

Cau 5: (4 di€m)
Cho géc nhon xMy va di€m A c6 dinh ( khdc M) thudc tia Mx. V& dudng tron
(0), tam O sao cho ti€p xic v6i Mx tai A va cit My tai B, C theo thic tw M, B,
C.
1. Goi D Ia trung di€ém cung BC khong chifa A clia (O), E 13 giao d€m ctia AD
va BC. Chitng minh ring E 13 di€m c6 dinh khi dudng tron (O) thay ddi

2. Goi H 1a chan dudng cao AH cia tam giac AOM. Chitng minh ring td gidc
BHOC noi ti€p dudng tron.

PE SO 482

Bai 1. (4,0 diém) Cho biéu thire A=X=VXF2X _ X+NX 42X
X+UX2+2X  X—X%+2x

1. Tim diéu kién cua x dé biéu thic A xac dinh.

2. Rut gon biéu thuc A.

3. Timxdé A<2.3.
Bai 2. (4,5 diém)

1. Cho ba sé thuc a, b, ¢ sao cho phuong trinh ax®+bx+c=0 c6 2 nghiém thuoc
(a—b)(2a-b)

a(@a—b+c)

2. Tim tat ca c4c nghiém nguyén cua phuong trinh  (2x—y—2)? =7(x—2y—y? -1).
Bai 3. (4,0 diém)

1. Tim gié tri nho nhit cua biéu thirc Q = V16X* —8x+1+16X* —24x+9.

doan [0;1]. Tim gid tri 16n nhat caa biéu thac P =
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

x2+y2+8i:16
X+ Yy

X2 +12 +g X+Y =3X+Vx2+5

Bai 4. (5,5 diém) Cho duong tron (O; R) duong kinh AB, lay diém | thuoc doan AO
sao cho AO = 3.10. Qua | v& day cung CD vudng gdc véi AB, trén doan CD lay diém
K tuy y. Tia AK cit duong tron (O) tai diém thi hai 1a M.

1. Chitng minh t&r giac IKMB noi tiép.

2. Chang minh rang tdm F cta dudng tron ngoai tiép tam giac MKC nam trén mot
duong thang cb dinh.

3. Khi K di dong trén doan CD, tinh d6 dai nho nhat caa doan DF.
Bai 5. (2,0 diém) Cho tam gidc ABC khong can, noi tiép duong tron (O). Pudng phan
giac trong AD va dudng trung tuyén AM cua tam giac ABC cat duong tron (O) theo
tha tu tai P va Q (P, Q khac A). Ching minh: DP > MQ.

2. Giai hé phuong trinh
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 483
Cau 1 (4 diém)

3) Cho 3 sé thye a,bcthad min a+b+e=d +6° + & =0

Chirng rrink ring trang 3 56 a,b, ¢ o6 it nhét 1 6 bang 0.
b Cho céc s tw nhién a,b,c,d thod mén @ >b> ¢ >dvi ac+bd=(b+d+a—c)(b+d—a+c)
Chirng minh ab + ed 13 hop 6

Cau2 (6 diém)
a) Gidi phuong tink: /22 472 410+ 222 42 44 = Iz +1)
b} Giai hé phwong trink

2t =3y +y’ = -1
It -y +3yt =13

Cau3 (3 diém)
Cho a,b, ¢ I céc sb thyc duong thod mén @ +6° 4+ ¢ — Jabe =1
Tim min P =a® +5% + ¢

Caud (7 diém)

Tir mét diém D nam ngodi duemg trin (O) ké hai tiép tuyén DA, DB vesi dwéng tran (a vé b1 céc tiép diém)
W cét tuyén DEC (E nam gitra Dvi C) OD cit ABtai M, AB cit EC tai N. Chirng minh:

a) M A 13 phén giac goc EMC

by MB®.DC = MC*.DE

| 2 1 . 1
C =
EC DC NC
PE SO 484
Bai 1.
a) Cho (x+x/x2 +2012)(y+4/y2 +2012) — 2012. Tinh gia tri ca biéu thirc x+y.
X+xy+y=1
b) Giai phuong trinh {y+yz+z=3
Z+2X+X=7
Bai 2.
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Nguwoi swu tam, tong hgp: Ho Khac Vi
a) Giai phuong trinh x* —2x + x = Jx (x—1)

b) Tim tat ca c&c cap hai sé nguyén duong (x; y) thoéa man
X2+ Y2+ (x +y)® + 39xy = 4394
Bai i 3.
Cho x, y la cac s6 thuc duong théa man x+y >8. Hay tim gié tri nho nhat caa

biéu thirc: P = 2x+3y+§+4—0

X Yy
Bai 4,
Cho tam giac ABC ngoai tiép duong tron ( O; r ). Tiép tuyén song song véi BC
cit cac canh AB, AC thir tu tai M, N. Goi céc tiép diém trén MN va BC thu ty 12 P, D.
Tia AP cit cac canh BC tai Q.
a) Chang minh PM . BD =r?,
b) Chuing minh BD = CQ.

c) So sanh MN vai AB+ BC+CA.
Bai 5.

Cho ay, ay, ......... , ays 12 45 s6 tu nhién thoa man a;< a, <........ < ag < 130. bat
d;=a,,-a,(j=1,2,...,44) . Chang minh rang ton tai it nhat mot trong 44 hiéu d, xuat

hién it nhat 10 Ian.
PE SO 485

3-5 3+5
Goirds a6

b, Khong diing bang s6 va may tinh hdy so sanh:
A= 42013 ++/2015 va B =2+2014

X+ 2 Jx 1 ) Jx-1
+ n :
XX =1 x+x+1 1-x 2

Bail:(3d
a,Tinh: M=

Bai 2:(4 d)

Cho biéu thuc: P:( voix>0vax =1

a, Rut gon P.

b, Tim x dé Pz%
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

¢, So sanh P? véi 2P
Bai 3: (3.5d)

a, Giai phuong trinh : x—3++/5—x =x* —8x+18

b, Cho x, y 1a cac s6 thoa man : (x/XTrB+ x)(\/er y):3

2013

Hay tinh gia tri ciia biéu thirc : A = X +y**2 + 1
Bai 4:(7.5d)(
Cho tam giac, ABC (AB < AC) ngoai tiép duong tron (O:R). Buong tron (O:R)
tiép xdc vai cac canh BC, AB, AC lan luot tai cac diém D, N, M. K¢ duong kinh DI
cua duong tron (O;R). Qua | ké tiép tuyén cua duong tron (O:R) n6 ciat AB, AC lan
luwot tai E, F.
a, Biét AB = 8cm, AC = 11cm, BC = 9cm. Tinh chu vi cua tam giac AEF.
b, Chitng minh EI. BD = IF.CD = R?,
¢, Goi P 1a trung diém cua BC, Q 1a giao diém cua Al va BC, K 1a trung diém
cua AD. Chimg minh ba diém K, O, P thang hang va AQ = 2KP.
Bai 5(2d)

a, Vaoi a, b >0 chang minh: ! s%(l 1) Dau “=" xay ra khi nao?

a+b a b
s A . .1 11
b, Cho X, y, z l1a 350 duong thoamén: —+—+—=38
X Yy z

1 N 1 N 1
2Xx+y+z Xx+2y+z X+y+2z

Tim gid, tri Ion nhat caa P =

PE SO 486
Bai 1: (4,0 diém)
a. Tim céc s6 tu nhién c6 3 chit s6, biét rang: s6 d6 1a s6 chan, chia hét cho
11 va téng céc chit s6 cua s6 do cling chia hét cho 11.

b. Chiing t6 ring: /7 — /50 + /7 + /50 12 s6 tu nhién.

Bai 2: (4,0 diém)
a. Giai phuong trinh:
VAX? +5X +1+3=24X* =X +1+9x
b. Giai hé¢ phu’ong trinh:
X*+y*+2°=29

Xyz =-24
Xy —2X -3y =—6
y>2

Bai 3: (4,0 diém) Cho a, b 1a céc s6 thuc khong 4m thoa méan: a* + b> = 1.
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a.Chingminh: 1<a+b< JE
b. Tim gi4 tri 16n nhat va gia tri nho nhat cia biéu thic:
P=1+2a++1+2b

Bai 4: (3,0 diém) Cho 3 s6 thuc x, y, z thoa man xyz = 1.
Chiing minh rang: Néux +y + z > 1 + 1 + 1 thi trong ba s6 X, y, z c6 duy nhat
X Yy z
mot sO 16n hon 1.

Bai 5: (5,0 diém) Cho dudng tron tam O dudng kinh AB va day cung CD (C, D khong
trung véi A, B). Goi M 1a giao di€ém cdc ti€p tuyén cua dudng tron tai C, D; N 1a
giao diém cdc day cung AC, BD. Puong thing qua N vuong géc véi NO cat
AD, BC lan luot tai E, F. Chting minh:

a. MN vuong géc véi AB.
b. NE = NF.

PE SO 487
Bai 1: (4,0 diém)
.2 , 2 _ 2(X 1)
Cho biéu thuc: p == VX 2xx
© u X+ X+1 \/_ \ﬁ 1
a. RutgonP.

b. Tim gié tri nho nhat caa P.
c. Xét biéu thuc: Q =¥, chungto 0<Q < 2.

Bai 2: (4,5 diém)

R . . . , 2014 2015 .
a. Khong dung may tinh hdy so sanh : + Va /2014 + +/2015.
g g may y J2015 2014

b. TimXx, vy, z, biét: 4x* + 2y? + 22° — 4xy — 2yz + 2y — 8z + 10 <0 .

c. Giai phuong trinh: "LJF fi =
X+3 \Vx+4

Bai 3: (4,0 diém)
(% + 2){5}17\/5 38
J5+114-645

b. Tim tat ca cac cap sé nguyén (x ; y) véi x> 1, y > 1 sao cho
(3x+1) ¢ y dong thoi (3y + 1) | x.
Bai 4: (6,0 diém)
Cho tam giac ABC c6 ba goc nhon véi cac dudng cao AD, BE, CF cit nhau tai H.
a. Chiing minh rang:

)2015

a. Voi x= . Tinh gia trj cua bieu thuc: B = (3x* +8x* -2
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Tam gi4c AEF dong dang véi tam giac ABC; Sief _ cos? A
ABC
b. Chtng minh rang : S, =(1-cos? A~cos’ B—c0s* C).S g
c. Cho biét AH = k.HD. Ching minh ring: tanB.tanC = k + 1.
HA HB HC_ =
BC ' AC ' AB

d. Chéing minh rang:

Bai 5: (1,5 diém) ’ , 7
Cho x, y 1a céc so tu nhién khac 0, tim gié tri nho nhat caa biéu thic:
A=[36"-5".

DE SO 488
Bai 1 (5 diém)
2/x-9  x+3 2Jx+1

x—5Jx+6 x-2 3-x

e) Tim diéu kién cua x dé biéu thirc A c6 nghia .

f) Rut gon biéu thuc A .
Bai 2 (4 diém)

Gia st Xy ; X, 1a nghiém cua phuong trinh : x* + 2kx +4=0 .

Cho biéu thic A=

2 2
Tim tat ca cac gi tri cua Kk sao cho co bat dang thic : (ﬁJ +[—j >3,

Bai 3 (3 diém)
Chox® +y3 + 3(x* +y?) +4(x +y) +4=0vaxy >0.

Tim gié tri 16n nhét cua biéu thic : M _§+% :
Bai 4 (2 diém)
Cho phuong trinh : 2+x 2-\x =2 .

Golerds et

e) Tim diéu kién cua x dé phuong trinh ¢6 nghia .
f) Giai phuong trinh .
Bai 5 (6 diém)

Cho hinh thang ABCD (CD > AB) vé6i AB // CD va AB L BD. Hai duong chéo AC
va BD cit nhau tai G . Trén duong thang vudng goc véi AC tai C lay diém E sao cho
CE = AG va doan thang GE khdng cit duong thang CD . Trén doan thang DC lay
diém F sao cho DF = GB

e) Chtng minh AFDG ddng dang véi AECG .

f) Chang minh GF LEF .
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

DE SO 489
Bai 1: (4,0 diém)
Chobiéuthﬁ’cA:( ! _ j 2x++/x -1 2x&+x Jx
1-\x  x 1-x 1+ x/x

Véi x > 0; X-‘ﬁi; X #1

a) Rut gon biéu thiic A.

b) Tinh gi4 tri clia A khi x =17-12/2
¢) So sdnh A véi VA.

Bai 2: (3,5 diém) Ching minh rang:

a) 2(\/5—\/6) < % < 2(\/5—\/5) Biét a; b; ¢ 12 3 s6 thuc thoa mén didu kién:

a=b+1=c+2;c>0.

2008°> 2008

+
2009> 2009
Bai 3: (3,0 diém) Giai phuong trinh

a) VX —3X+2+YX+3 =X—2 +x*+2x-3

by VAx 1 —3x—2 =213

b) Biéu thitc B= J 1+2008” + cé gia tri 1a mot s6 tu nhién.

Bai 4.(8,0 diém)

Cho AB la duong kinh ctia duong tron (O;R). C 12 mot diém thay déi trén dudng tron
(C khac A va B), ké CH vuong goc véi AB tai H. Goi I 1a trung diém cua AC, OI cit tiép
tuyén tai A ctia dudng tron (O;R) tai M, MB cat CH tai K.

a) Ching minh 4 diém C, H, O, I ciing thudc mot dudng tron.

b) Ching minh MC la tiép tuyén cua (O;R).

¢) Ching minh K 1a trung diém ctia CH.

d) Xdac dinh vi tri ctia C dé chu vi tam gidc ACB dat gid tri 16n nhat? Tim gia tri 16n

nhat do6 theo R.

Bai 5: (1,5 diém) Cho M = (J_ \/_)2008 (\/— J—)zoog

a) Chiing minh rang M c6 gi4 tri nguyén.
b) Tim chit s6 tan cling cua M.

DE SO 490
Bai 1: (1,5 diém)
Xac dinh tham s6 m dé phuong trinh (m+1)x*-2(m-1)x+m-2=0 c0 hai nghi¢m
phan biét x, x, thod man: 4(x +x,)=7xX,.

Bai 2: (2,0 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi

Tim gia tri nho nhat caa biéu thirc P =x2 +xy+y® —2x—3y +2010 khi c4c s6 thuc X,
y thay d6i. Gia tri nho nhit d6 dat dwoc tai cac gia tri ndo cia X va y.

Bai 3: (2,5diém)

a) Giai phuong trinh : ¥x+3+35-x=2.

x+y+l+£+4:0
Xy

xy+i+§+x-4zo
Xy y X

b) Giai h¢ phuong trinh :

Bai 4: (2,0 diém)
’ Cho tam gidc ABC c6 BC = 5a, CA =4a, AB = 3a. Buong trung truc cua doan AC
cat duong phéan giac trong cua goc BAC tai K.

a) Goi (K) 1a duong tron co tam K va tiép xuc véi duong thang AB. Ching minh
rang duong tron (K) tiép xdc véi duong tron ngoai tiép cua tam giac ABC.

b) Chang minh rang trung diém cua doan AK ciing 1 tim dudng tron noi tiép cua
tam giac ABC.

Bai 5: (2,0 diém)
65 5
a) VGi bo sé (6 ;5 ; 2), ta co dang thire dung : % 2

Hay tim tat ca cac bo s6 (a ; b ; ¢) gom cac chir s6 hé thap phan a, b, ¢ d6i mot

, ab b
khac nhau va khac 0 sao cho dang thuc @ ¢ dang.

b) Cho tam giac cd sé do mot géc bang trung binh cong cua s6 do hai goc con lai va
do dai cac canh a, b, ¢ ciia tam giac d6 thoa man: Ja+b—c —Ja+Jb-+c.
Chtng minh rang tam giac nay la tam giac deu.

DE SO 491
Bai 1: C6 s6 y nao biéu thi trong dang sau khong?

y= 5+\/13+\/5+»\/13+«/5+...

Bai 2: Cho ba s0 a, b,cthoémﬁnhéthﬁ’c:1+1+£:;.Chl’mg minh rang :
a b c a+b+c

1 1 1 1
Véi moi s6 nguyénn 1é ta déu c6: —+ —+—=—-——
a"+b"+c

a" b" "

Bai 3: Giai hé phuong trinh:
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Ix=2|+2]y-1=
x + ly-14 =-1
Bai 4: Cho hé phuong trinh hai 4n x, y sau:
(m+1)x+my=2m-1
mx — y =m*-2
Tim m d€ hé c¢6 nghiém duy nhat (x; y) thoa man P = xy dat gi4 tri 16n nhat
Bai 5: Tim m dé phuong trinh (x*-1)(x+3)(x+5) = m ¢6 bon nghiém phan biét x,, x,,

G 1 1
X3, X4 thod man diéu kien—+ —+ —+—=-1

Xi X2 X3 X4

. . 1
Bai 6: Cho Parabol (P) 1a d6 thi cia ham s¢ y = > X

2

a. Tim m sao cho diém C(-2; m)thudc Parabol
b. C6 bao nhiéu diém thuoc Parabol va cdch déu hai truc toa do
Bai 7: Giai phuong trinh nghiém nguyén:
X’ =y =2y’ =3y—-1=0
Bai 8: Cho goc vuong xOy. Céc diém A va B tuong ting thuoc cic tia Ox va Oy sao
cho OA = OB. Mot dudng thang d di qua A cit doan OB tai diém M nim giita O
va B. Tir B ha dudng vuong géc v6i AM tai H va cat duong thang OA tai I
1. Ching minh OI = OM va tit gidc OMHN noi ti€p duoc
2. Goi K 1a hinh chiéu cta O Ién BI. Chiing minh OK = KH va tim quy tich
diém K khi M di dong trén doan OB.

Bai 9: Cho tam gidc ABC c6 A=90°, M 1a mot diém di dong trén canh BC. Goi O va
E 1an lugt 1a hinh chiéu vuong géc ciia M trén AB va AC. Xéc dinh vi tri cia M
dé do dai doan thang OE ngin nhat.

PE SO 492
1 at+1

2+2J_ 2_2Ja 1-a

Bai 2: Phan tich da thic B = x* + 6x° + 7x> — 6x + 1 thanh nhan ti

Bai 1: Rut gon A—[ j(1+§j véia>0vaa=l

<. ) . 15 L oq . . . . < N
Bai 3: Tim m dé€ phuong trinh x? - Xt m?=0 ¢6 hai nghiém va nghiém nay bang

binh phuong nghiém kia.
Bai 4: X4c dinh m dé hé sau c6 nghiém duy nhét (x, y) v6i x, y 1a s6 nguyén
{ mx+2y=m+1 (1)
2x+my=2m-1 (2)
Bai 5: Giai phuong trinh x* +/x+5=5
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 6: Cho duong thang (d): y = x + 2m — 3 goi A, B lan luot 13 giao diém cla d véi
Ox, Oy. Xéc dinh m dé Sy, bang 4.
Bai7:Chox,y,z>0,x+y+z=1.
Tim gi4 tri I16n nhat ctia biéu thic C = ( xyz)(x+y)(y+z)(z+x)
Bai 8: Tinh ban kinh dudng tron noi ti€p AABC vuong & A biét rang duong
phan giac trong AD chia canh huyén thanh 2 doan thing c6 do dai 10 cm va 20
cm.
Bai 9: Cho dudng tron tam O, tiép tuyén dudng tron tai B, C cat nhau & A,

BAC = 60°, M thuoc cung nho BC, ti€p tuyén tai M cit AB, AC tai D, E. Goi
giao di€ém cua OD, OE véi BC lan luot 1 I, K. Chitng minh rang ti giac IOCE
noi tiép.

Bai 10: Ching minh rang trong mot ti dién bat ky ton tai 3 canh cling xuéat
phat tir mot dinh ma mot canh nho6 hon téng hai canh kia.

DE SO 493
Bail: Cho biéu thiic
ava+a+a [ 2
iy
a) Tim a dé biéu thitc A c6 nghia
b) Riit gon A
Bai 2 : Cho 2 s0 duong x,y thoa man x+y=1
Tim gid tri nho nhat cta biéu thic

2]

Bai 3 : Cho phuong trinh _XT =m(x-1) —% (m la tham so )

A=

a) Ching minh rang phuong trinh luén ¢6 2 nghiém phan biét véi vm e R
b) Tim m d€ phuong trinh c6 2 nghiém X, X, thoa man biéu thiic
X2X, + XX,” dat gia tri nho nhat, tinh gi4 tri nay
Bai4:
Mot van dong vién ban sting da ban hon 11 vién va déu tring vao vong 9,10
diém; téng s6 diém dat duoc 12 109 di€ém. Ho6i van dong vieen do da ban bao
nhiéu vién va két qua ban vao cdc vong ra sao?
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
Bai 5 : Giai phuong trinh

IX+3=4Ux—1 +1/x+8+6Jx—1 =

Bai 6 : Cho parabol(P) : yz—%x2 va duong thang (d) : y=mx —2m — 1

a) tim m dé duong thang (d) ti€p xidc véi (P)
b)chitng minh ring dudng thang (d) luon di qua diém c6 dinh A e (P)
Bai 7:
Tim cac nghiém nguyén ctia phuong trinh
7x°+13y” =1820
Bai 8 : Cho tam giac nhon ABC, goi AH,BI,CK la ciac dudng cao cua tam gidc
Ching minh rang

Sk _ 1—cos®* A—cos?B —cos’C

ABC

Bai 9:

Cho hinh vuong ABCD. Goi MNPQ 1a tit gidc 16i ¢6 4 dinh 14n luot nam trén
4 canh cuta hinh vuong. Xac dinh t& gidc MNPQ sao cho n6 ¢6 chu vi nhd nhat
Bai 10 :

Cho dudng tron (O;R) va diém P ¢6 dinh & ngoai dudng tron, vé cat tuyén PBC
bat ki . tim quy¥ tich c4c diém O, déi xting v6i O qua BC khi cat tuyén PBC quay quanh
P

PE SO 494
Bai 1 (2 diém)
Riit gon biéu thic :
1 1 1 1
= + + +..+
1++5 V5+49 9 +413 /2001 + /2005

Bai 2 (2 diém)
Cho ba s6 duong x; y; z thoa man di€u kién xy + yx + xz = 1
Haiy tinh gi4 tri cha biéu thic sau :

S X\/(1+y )(L+2°) y\/(1+ 2)A+x) \/(1+x )(1+y)

1+ x? 1+ y? 1+ z2?
Bai 3 ( 2 diém)
Gidi phuong trinh : — 2% 4 1% _
3X"=5x+2 3X"+Xx+2
Bai 4 (2 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
xX*—y’=3(x-
Giai hé phuong trinh : { y x=y)
X+y=-1

Bai 5 (2 diém)

Tim gid tri clia x dé dang thifc sau 12 dang thifc ding :
J3X2 —18X + 28 +/4X? — 24X + 45 = — X2 + 6X -5

Bai 6 (2 diém)
1 2 2
Cho Parabol (P) : y =ZX2 va duong thang (d) qua hai diém A, B trén (P) c6

hoanh do lan luot 1a -2 va 4. Tim diém M trén cung AB cua (P) tuong ting c6 hoanh do
X €[-2; 4] sao cho tam gidc MAB c6 dién tich 16n nhat.

Bai 7 ( 2 diém)

2 N A A
l1a s6 nguyén duong.
Xy+1

Tim moi cap s6 nguyén duong (X; y) sao cho

Bai 8 (2 diém):

Cho 2 duong tron (0,,R,) va (0,,R,) c6 R,> R, ti€p xtic ngoai véi nhau tai A.
Puong thang d di qua A cat dudng tron (0,, R,) tai M va duong tron (0, , R, ) tai N (
céc dié"mq M, N khac A). Tim tap hop cdc trung diém I cha cdc doan thing MN khi
duong thang d quay quanh diém A.

Bai 9 (2 diém):

Trong hinh vuong ma do dai méi canh bang 4 c6 cho truc 33 diém, trong d6
khong c6 3 diém nao thing hang. Ngui ta v& céc dudng tron ¢6 bén kinh déu bing ~/2
, ¢6 tam 1a cdc diém da cho. Hoi c6 hay khong 3 diém trong s6 cac di€ém néi trén sao
cho chiing déu thudc vao phin chung ctia 3 hinh tron cé céc tam ciing chinh 1a 3 diém.

Bai 10 (2 diém):

Cho tit dién ABCD c6 cdc cap canh d6i bang nhau, trong mat phang (BCD) dung
cac diém P, Q, R sao cho B, C, D lan luot 12 trung di€ém cua PR; QR; QP.

Ching minh rang AP; AQ; AR doi mot vuong géc./

PE SO 495
Céu 1. (1,5 diém)

.2 , 240 x Jx 3x+3 20x =2 )
Cho biéu thuc A = — : —1]| (v6i x>0,
0 bieu thuc (\/;+3+\/;_3 X—9J (\/;_3 ](VOI)C> x#9)

a) Ratgon A
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

b) TimxdéAZ%l

Ciu 2. (1,5 diém)
Cho ham s6 y=x* (P) va y=(m+3)x—-m+3 (d)
a) V& d6 thi ham s (P)
b) Chimg t6 (d) ludn ludn cét (P) tai hai diém phan biét

Ciu 3. (1,5 diém)
5x? 120y1 =1
Giai h¢ phuong trinh: y2 N
3¢t + 22 _11
y +1
Ciu 4. (1,5 diém)

Cho phuong trinh: x> +2mx+1=0 (1). Tim mdé X = x2(x> —2012) + x,2(x,’ — 2012)
dat gia tri nho nhat, tim gia tri nho nhat d6 (x, x, 1a hai nghiém phén biét cta (1))

Ciu 5. (3 diém)
Cho ntra duong tron tam O duong kinh AB; trén nura dudng tron lay diém C (cung BC
nho hon cung AB), qua C dung tiép tuyén voi dudng tron tim O cit AB tai D. K¢ CH
vudng goc voi AB (H e AB), ké BK vudng goc vdi CD (K e CD); CH cat BK tai E.
a) Chung minh: CB la phan giac cuia goc DCE
b) Ching minh: BK + BD < EC
c) Chung minh: BH. AD=AH . BD

Ciu 6 (1 diém)
Chimg minh rang: 21.[a+%)+3.(b+§j>31 , VOl a,b >0

DE SO 496

Bai 1: (2 diém)

a) Phan tich da thic sau thanh nhan tir: P =a®(b—c)+b*(c—a)+c*(a—b)

b) Cho a;a,;...;a,,, 1a 2010 s6 nguyén khong chia hét cho 3.

Chitng minh ring: Téng a?+a,’ +...+a%,,, 12 mot s6 chia hét cho 3.

Bai 2: (2 diém)
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi
a) Giai phong trinh: x* —3x+[2x—3/+1=0
X+ i =2
b) Giai hé phong trinh: W

Bai 3: (2 diém)
a) Cho phong trinh x*+2mx*+4=0 (m la tham s0)
Tim m dé phong trinh c¢6 4 nghiém phan biét thoa man: x *+x,* +x,' +x,* =32
b) Mot hinh thang can c6 do dai ddong cao bang nira tong do dai cta hai ddy.
Chiing minh rang: Hai ddong chéo cua hinh thang vuong géc véi nhau.

Bai 4: (3 diém) Cho tam gidc ABC noi ti€p dong tron (O) va c6 H 12 truc tam.
a) Goi I 1a trung diém ctia BC, chiing minh ring: OI=%AH

b) Goi Ax, Ay l4n lot 1a phan gidc trong va phan gidc ngoai clia géc A. Goi di€ém M,
N 1an lgt 1a hinh chiéu cta H 1én Ax va Ay. Chiing minh rang: MN song song véi
OA.
¢) Chitng minh rang: Ba diém I, M, N thang hang.
Bai 5: (1 diém) Trong mat phang toa do Oxy, cho dong thang (d): y = mx -3x —m + 5
(m 1a tham
s6). Tim m dé€ khoang cach tir goc toa do O t6i (d) 1a 16n nhat. Tim gia tri 16n nhét
do.

PE SO 497
Ciau L. (2,5 diém)
1. Cho m=3\3+2v2 —\3-242 -1, n=317+1242 +\17-122 +2.

Tinh gia tri biéu thtc T =2(20m+6n)? —38.

2. Giai phuong trinh: 2(x2+i2)—7(x+1)+9:0.
X X
Cau II. (2,5 diém)

=2a+1
Cho h¢ phuong trinh: {XJF y=ear

v6i a la tham so).
x2+y2:2a2+4a—1( )
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Ngudi swu tam, tong hop: H6 Khic Vi
1. Giai hé khi a=1.
2. Tim a dé hé di cho c6 nghiém (x;y) thoa man tich x.y dat gia tri nho nhat.
Céu IIL. (1,0 diém)
Cho a,b,c 13 d6 dai ba canh ciia mot tam giac. Chting minh rang phuong trinh
x> +(a+b+c)x+ab+bc+ca=0 vd nghiém.
Cau IV. (3,0 diém)
Cho tam giac ABC céan tai A cO BAC =150°. Dung cac tam gidc AMB va ANC
sa0 cho cac tia AM va AN nam trong g6c BAC thoa man
ABM = ACN =90°, NAC =60° V3 MAB=30°. Trén doan MN ldy diém D sao cho
ND =3MD. Puong thing BD cit cac duong thing AM va AN theo thu tu tai K
va E. Goi F la giao diém cua BC véi AN.
Chting minh rang:
1. Tam giac NEC can.
2. KF//CD.
Cau V. (1,0 diém)
Giai phuong trinh (2x—y—2)? =7(x—2y—y? 1) trén tap s6 nguyén.

PE SO 498
Cau 1:(2.5 diém) Cho biéu thirc A:\/X+4VX_4;\/)1(6_4\'X_4 Vi A< x<8
1_°,2

xx2

¢) Rut gon biéu thuc A.
d) Tim x nguyén dé A c6 gia tri nguyén.

Cau 2:(2.5 diém) S6 do hai canh goc vudng caa mot tam giac 1a nghiém cua phuong
trinh bac hai (m—2)x* —2(m-1)x+m=0. Xac dinh m dé s6 do dudng cao ung

2

J5

Cau 3:(3.0 diém) Cho hai dudng tron (O) va (O’) cit nhau tai hai diém A va B. Tiép
tuyén chung gan B cua hai duong tron lan luot tiép xuc (O) va (O’) tai C va D.
Qua A ké dudng thang song song CD cit (O) va (O°) lan luot tai M va N. Céc
duong thang BC, BD lan luot cit MN tai P va Q. Cac duong thang CM, DN cét
nhau tai E. Chang minh rang:
¢) Cac dudng thang AE va CD vudng gdc nhau.
d) Tam giac EPQ céan.

Cau 4:(1.0 diém) Cho x,y,z >0 thoa man: x* + y? +z% =3. Chtng minh:

Xy, ¥z X g
Z X Yy

véi canh huyén cua tam giac da cho 1a
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"TUYEN TAP 500 PE THI HQC SINH GIOI TOAN 9"
Nguwoi swu tam, tong hgp: Ho Khac Vi

Cau 5:(1.0 diém) Cho a, b, ¢, d 1a cac sb nguyén thoa man : a° +b° =4(c® +d°)
Chung minhrang : a+b+c-+d chia hét cho 5.
DE SO 499
Cau 1 (4 diém).

2) RGt gon biéu thic A =/X +4VX —4 + X —4JXx -4 Véix > 4.
d e f

b) Cho a, b, ¢, d, e, f 1a c4c sé thuc khac 0, thoa man E+b+$_1va—+b+—:0
e a C

a’ b*> ¢
Tinh gia tri caa biéu thuc B —d—+—+f—2.
e
Cau 2 (4 d{ém). ’ ’
a) Tim tat ca cac so ty nhién n sao cho n’—14n— 256 la mot so chinh phuong.
b) Cho a la s6 ty nhién I6n hon 5 va khong chia hét cho 5.
Chang minh rang a®" +3a™ — 4 chia hét cho 5, v&i moi 6 tu nhién n.
Cau 3 (6 diém).
a) Giai phuong trinh x* ++/x + 2014 = 2014,
o X+y+z=2
b) Giai hé¢ phuong trinh ,
2Xy —2° =4
¢) Cho a, b, ¢ la cac s6 thyc thoa man a” + b® +¢* = 1.
Chtang minh rang abc +2(1 +a+b+c¢+ab+ac+bc)>0.
Cau 4 (3 diém).

a) Cho hinh binh hanh ABCD, céc d%ém M va N theo thir ty thuoc céq canh AB va
BC sao cho AN = CM. Goi K 1a giao diém cua AN va CM. Churng minh rang KD la tia
phan gic cua goc AKC.

b) Cho AABC vudng & A (AB < AC). Biét BC = 4+ 443 va ban kinh duong tron
noi tiecp AABC bang 2. Tinh s6 do goc B va goc C ciia AABC.

Cau 5 (3 diém).

Cho AABC ni tiép duong tron tdm O. Trén canh BC lay mét diém D tiy y (D
khac B va C). buong tron tam O, qua D va tiép xuc véi AB tai B; duong tron tam O,
qua D va tiép xuc vai AC tai C; hai duong tron nay cat nhau tai diém thia hai la E.

a) Chung minh ring khi D di dong trén canh BC thi dwong thang DE ludn di qua
mot diem co dinh.

b) Gia sit AABC cén tai A, chitng minh rang tich AD.AE khong phu thudc vao vj tri
diém D trén canh BC.
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Nguwoi swu tam, tong hgp: Ho Khac Vi

PE SO 500

Céu 1. (2 diém)

L2 , x«/;+1 x-1
a) Cho biéu thic A= R
— 1 khi x=2016+242015
b) Cho A=2(1%*+2%* +..+n®*) V&i n la 56 nguyén dwong. Ching minh rang A chia
hét cho n(n + 1)
Cau 2. (2 diém)

a) Giai phuong trinh sau:

(voix # 1; x > 0). Rat gon A, sau do tinh gia tri A

L4 1 3
xX*-9 x*-11 x*-8 x*-12
X(x+4)(4x+y)=6
X +8Xx+y=-5
Céu 3. (1 diém) Cho parabol (P): y = ax? va dudng thiang (d): y =bx +cvéia, b, c 1a
d6 dai ba canh cua tam giac vudng trong d6 a 1a d6 dai canh huyén. Chang minh rang
(d) ludn cat (P) tai hai diém phén biét A, B c6 hoanh do lan luot 12 x; va x, thoa mén
X+ X5 <2
Ciu 4. (2 diém) Cho tam giac nhon ABC c6 hai duong cao BD va CE cat nhau tai H.
Cac tia phan giac cac goc EHB, DHC cat AB, AC lan luot tai | va K. Qua | va K lan
luot vé& cac dudng vudng goc véi AB, AC chiing cat nhau tai M.
a) Chng minh Al = AK.
b) Gia str tam giac nhon ABC c6 hai dinh B, C ¢6 dinh, dinh A di dong . Chting minh
duong thang HM ludn di qua mot diém cd dinh
Ciu 5. (2 diém) Cho dudng tron (O) duong kinh AB. Qua A va B lan luot V& céc tiép
tuyén d; va d, véi (O). Tir diém M bat ki trén (O) v& tiép tuyén véi dudng tron cit d,
tai C va cat d, tai D. Puong tron duong kinh CD cat duong tron (O) tai E va F (E
thudc cung AM), goi I 14 giao diém cua AD va BC.
a) Chung minh AB 1a tiép tuyén cua dudng tron dudng kinh CD.
b) Chitng minh MI vudng géc véi AB va ba diém E, |, F thang hang.
Céu 6. (1 diém) Cho ba s thuc x; y; z thoa man: X2+ y* + 2 <9
Tim gié tri 16n nhat cta biéu thac P = X +y + 2 — (Xy + yz + zX)

b) Giai hé phuong trinh:{
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