SO GIAO DUC VA BAO TAO DPE TUYEN SINH VAO LGP 10 THPT CHUYEN
HA NOI NAM HOC 2009-2010
|DE CHINH THUC] M6n thi: TOAN
Ngay thi: 25/6/2009
Thoi gian lam bai 150 phut
(Dung cho thi sinh thi vao lop chuyén Toén va chuyén Tin)

Bai | (3 diém)
(n-8)*-48
n+5
2) Tim cac s6 nguyén dwong x, y thoa min ding thucx?+y(y*+y-3x)=0
Bai Il (2 diém)

1) Tim cac sb nguyén duong n dé A= c6 gi4 tri 12 s6 nguyén duong.

(x*+ 1)y = 2x°
Giai h¢ phuong trinh (x, y, z1a 4n) § (v* + 1)z = 2y~
| (z2 4+ 1)x = 2z°
Bai 111. (3 diém)
Cho AABC c6 ba goc nhon ndi tiép (O). Goi BD va CE 14 hai dudng cao ctia tam giac ABC.
1/ Chimg minh AD.AC=AE.AB , ,
2/ Tia AO cat BC tai Ajva cat cung nho BC tai A,. Tia BO cat AC tai Byva cat cung nho AC
tai By. Tia CO cat BA tai Cyva cat cung nho AB tai Co.
, . AA, BBy GGy
Chirng minh: AA, + BB, + cC, =1
3/ Tlr A v& tia Ax vudng goc v6i DE. Cho canh BC ¢6 dinh , dinh A di dong trén cung 16n BC
sao cho AABC c6 ba goc nhon. Chimg minh tia Ax ludn di qua mét diém cb dinh.
Bai IV. (I diém) ‘ ’ o
Cho da thie P(x)= x*+ax®+bx*+cx-+d (a, b, ¢, d 1 cac hang sb). Biét rang P(1)=10, P(2)=20, P(3)=30.
. P(12)+P(-8
Tinh gi4 tri cta bidu thirc J—%—Lzs
Bai V (1 diém) , 7 7 ‘
Chung minh rang: Néu ba diém A, B, C khong c6 diém nao nam bén ngoai duong tron (O) sao cho
AABC c6 ba goc nhon thi chu vi cua duong tron ngoai tiép AABC khong 16n hon chu vi (O)
............................... Heto.ooooi
Ho va tén thz'sinh’: e e e e e ee e e e e, SO BdO danh,:
Chir ki giam thi sO I...................... Chir ki giam thi s0 2.......................




SO GIAO DUC VA PAO TAO

|DE CHINH THUC| Mo6n thi: TOAN

HUONG DAN CHAM TUYEN SINH VAO LOP 10 THPT CHUYEN
HA NOI NAM HOC 2009-2010

BAI HUONG DAN CHAM DIEM
3.0
Tim sé nguyén dwong n ... (1.5 diém)
121
*(n-8)® -48 = n* -16n+16 nén A=n-21+°F 0.50
*121=11% va n+5>6 ; n+5€Z 0.25
*n+5=11 duoc n=6 va A=-4 0.25
*n+5=121 duoc n=116 va A=96 0.25
| *KL n=116 0.25
Tim C4cC S6 nguyén dwong x, y ... (1.5 diém)
*x2+y(y*+ y-3x)=0 <x?-3xy+y*+y°=0 (1) 0.25
*Coi (1) 1a pt bac 2 véi an x 0.25
*c6 A=y’(5-4y) 0.25
*Néu y>2 thi A<0 phuong trinh (1) v nghiém 0.25
*V/6i y=1 phuong trinh (1) tré thanh x*-3x+2=0 <>Xx;=1; X,=2 0.25
*KL: x=1, y=1va x=2, t=1 0.25
Gid’i hé phwong trinh i ’ ] 2.0
*Neu mot trong 3 s0 X, y, z bang 0 thi hai so con lai bang 0 0.95
Ta thay x=y=z=0 la mét’nghiém cua hé '
*Xeét truong hop ca ba so X, y, z khac 0
== [(1+3-i=0
h¢ da cho < —_1=§<:> l—%—§=<} 0.75
fr_2 |1+4x-2=0
T *Cong Vé véi vé cua 3 PT ta duoc 0
1 2 12 1 2. .25
(1+5-3)r(1+5-3)ra+5-20
(1
——1=0
X
1.2, el 20 1 =
S D+ DG D) =094~ —1 = 0 iy = 1(thoa man h¢ da cho) 0.50
¥ z=1
1
- —-1=0
\z
*KL:Hé da cho c6 2 nghiém x=y=z=0 va x=y=z=1 .025
3.0
Chirng minhAD.AC=AE.AB(1 diém)
A Chirng minh dugc tam giac ABD
dong dang vai tam giac ACE
] R
0.50




Chirng minh duogc
AD.AC=AE.AB

0.50

2 | Chitng minh ... (I diém)

*Goi H la tryc tdm cua AABC
AA; 2
tia AH cit BC tai J va cit cung BC tai Q. CM duoc: AlAZ ﬁ 0.25

JH JQ SABHC

*CM duot 35 =JA =SABAC

B1B2 SAAHC C1C2 SAAHB
B1B "SABAC'CI1C "SABAC

*Tuong ty chirmg minh dugc

*AABC nhon nén diém H nam trong tam giac. Suy ra
SeHC*+SBHATSAHC=SBAC

Tir do AlA; +Ble +C1C2 _SBHc*+SeHA+ScHA _Seac
AA; BB; CC; Sasc Sasc

=1

3. | Chitng minh tia Ax ...(I diém)

*tia BD cat cungAC tai R, tia CE cat cung AB tai L
Chung minh dugc DE//RL suy ra LRLAX

*=cung AL=cungAR chirng minh Ax di qua tdm O khi A di dong t

Tinh gia trj ciia biéu thirc... (1 diém)

*Pat Q(x)=P(x)-10x

*C0 Q(1)=Q(2)=Q(3)=0

v *Q(X)=(x-1)(x-2)(x-3)(x-r)
P(X)=(x-1)(x-2)(x-3)(x-r)+10x

+P(-
*A:P 1210P 8 +25=2009

Chiing minh rang...(1 diém)

*Goi duong tron ngoai tiép AABC Ia (1), I nam trong AABC
Neu A, B, C nam trén (O) thi (1) va (O) trung nhau.

*Néu (0) dung (1) hoac (O) va(l) tiép xtc trong véi nhau thi duang kinh cua (1)
nam trong (O) suy ra chu vi cua (I) nho hon chu vi cua (O).

*Néu (O) va (I) cét nhau tai M, N. Vi AABC c6 ba goc nhon nén sé do cung nho
MN< 180° . Suy ra cung I6n MN>180°, 4t tdn tai duong kinh caa (1) nim trong
(O). Vay chu vi cia (1) nho hon chu vi cua (O)

Thi sinh phdi ldp ludn ddy di méi ¢é diém toi da, diém |am tron dén 0.25

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT NAM 2017
TINH QUANG NINH Mon thi: Toan (chuyén)
) (Danh cho thi sinh thi vao trweong THPT Chuyén Ha Long)
PE THI CHINH THUC Thoi gian 1am bai: 150 phat, khdng ké thoi gian giao dé

(Pé thi nay c6 01 trang)

Cau 1. (2,0 diem)
Cho biéu thtrc:




5 s Yx B
" 1] (vsi x#0;x=~/3).
[X2+X\/§+3+x3_\/ﬁ \/§+ » +1| (véi X# X;/_-\/_)

1. R0t gon biéu thac A.

2. Tinh gid tri cua biéu thc A khi X = J3+ \/\/g—\/3—x/29 ~1245.
Cau 2. (3,0 diém)

1. Giai phuong trinh X° —X? — Xy/X—1—2=0.

N {x2+xy—2y2:0
2. Giai hé phuong trinh :
Xy +3y° +x=3

Cau 3. (1,0 diém)

Tim cac s6 tu nhiéen n dé A=n
Cau 4. (3,0 diem)

Cho duong tron (O; R), duong kinh AB, M la mét diém tly y thude duong tron (M khéac A va
B). Qua A va B lan lugt ké cac duong thang d va d’ 1a tiép tuyén véi duong tron. Tiép tuyén tai M cua
duong tron cit d va d” 1an luot tai C va D. Puong thang BM cit d tai E.

1. Chiung minh CM = CA = CE.

2. Chitng minh AD L OE.

3. Tinh d¢ dai doan AM theo R, néu AE = BD.
Cau 5. (1,0 diém)

Cho a; b thoa méan |a| > 2 |b| > 2. Chtng minh rang:

(@*+D(b* +1) > (a+b)(ab+1) +5.

2018 4 n?%% 11 1a s nguyén td.

HO VA 1N TT SINN ... S6 bao danh..........o.........
Chiz ky cua cdnbg coi thi 1:.....cccoeiviviiinnnn, Char ky cua cén bg coi thi 2:................
SO GIAO DUC VA BAO TAO HUONG DAN CHAM THI TUYEN SINH
TINH QUANG NINH LOP 10 THPT NAM 2017
‘ ) ’ Mon thi: Toan (chuyén)
DE THI CHINH THUC Danh cho thi sinh thi vao trweong THPT Chuyén Ha Long

(Hwéng dan nay c6 03 trang)

Cau So lwgc 1o giai Piém
Caul n. vsidiéu kién xac dinh lax #0; x # /3
(2,0 diem) A~ ( \/§ . 3 J[L_Fﬁ_'_]}
x2+x/3+3 x*—27 |3 X

0,5




_ J3 N 3 X* +Xv/3+3
X2+ x/3+3  (x=+/3)(x* +x/3 +3) J3x

_ (x—~/3)\/3+3 x> +X4/3+3
(X —/3)(x? + X+/3 +3) J3x 05
1
x—~/3
2. Taco:
X = 3+\/£—\/3—«/29—12£
0,75
_ 3+\/\/§—\/3—«/(2\/§—3)2
_ 3+\/\/§—\/6—2\/§
— B +\B -5 -1y
:«E+1
nén thay x = /3 + 1 vao A ta co:
1 ) 0,25
A:— == = 1
x—+/3  \[3+13
Cau2 |1.DPK: x2L 0,25
(3.0diem) | iy dbi vé phuong trinh X*(X—1) —Xy/Xx—1-2=0
Pit t=xx-1 (t>0)=t* =x*(x-1). 0,25
Phuong trinh da cho tr¢ thanh:
2 t:_l 015
t°-t-2=0<
t=2
Két hop voi diéu kién, ta duoc t =2
Véoit=2 = xx-1=2=x-x* =4 (x-2)(X*+x+2)=0
SX=2 0,5
X*+xy-2y*=0 (1
2. Giai hé phuong trinh Y-y 1)
xy+3y’+x=3 (2 075
Phuongtrinh(1)<:>(x2—y2)+y(x—y)=0 < (x—-y)(x+2y)=0,
ta dugc x =y hoac x = -2y
*Véix =y, tur (2) taco: 4x° +x-3=0, ta dugC X, =—1,X, :%
) 3 0,25
Khi do, x1:y1:—1,x2:y2:Z.
*Vé§ix=-2y,tr(2)tacd y’-2y—-3=0,taduoc y,=-1y, =3
Néu y=-1=x=2.Néu y=3=x=-6. 0,25
Vay hé phuong trinh ¢6 nghiém (X; y) la: (-1; -1); (%%) ; (25 -1); (-6; 3). 0.25
Cau3 | Tim s twnhién n dé A=n*"® +n”® +1 1as8 nguyén t6.
(1,0diem) | x4t n=0 thi A =1 khong la sé nguyén té; 0.5

Xét n=1 thi A =3 1as6 nguyén to.




Xétn>1,tathay A>n°+n+ 1;
A=n?8 0241028 _nyn?an+ ]

— nZ((n3)672 . 1) + n.((n3)669 . 1) + (nZ +n+ 1)

0,5

ma (n*)®% — 1 chia hét cho n®-1, suy ra (n®)°’? — 1 chia hét cho
n>+n+1.

%69 _ 1 chiahétchon®?+n+1

Twong tw: (n°)
Khi do Achiahétchon’+n+1>1 vaA>n’+n+1
nén A la hop so.

Tém lai s tu nhién can tim lan = 1.

0,25

Céu 4
(3,0 diém)

0,25

1. Goi F 1a giao diém cua OC va AM, ta co OC L AM.
Ta co, CM = CA (tinh chat hai tiep tuyen cat nhau).
Hai tam giac vudéng AME va AFC dong dang,

nen —=——=2=>AE=2AC = AC=CE.

Vay CM = CA = CE.

0,75

2. Goi giao diém cia EO voi d’ 1al,
Ching minh dugc AEBI 14 hinh binh hanh = BE//AL.

0,5

Taco, OD_LBE = OD L AIl, maAB_LDI
= O la tryc tdm cua A ADI
— Ol L AD = OE L AD (dpcm).

0,5

3.
Tam giac COD vudng tai O (vi OC, OD Ia hai phan giac cua hai goc ké bu),
c6 OM 1a duong cao nén OM? = CM.MD.

0,25

Theo phan 1, ta cd EC = CA=CM =2CM = AE,
ma BD = MD va AE = BD (gt) = 2CM = MD.
= 2CM? =R? (do MO = R va OM? = CM.MD)

R\2

=>CM= —
2

— AE = R\/2 (do AE = 2CM).

0,5

1 1 1

Do trong giac vudng AEB tai A, ta cé = +
g9 g ) AM? AE? AB?

AE.AB 2R3

JAE? + AB? B

= AM =

0,25

Cau 5
(1,0diém)

Xét hicu M = (a% +1)(b? +1) — (a+b)(ab+1)—5
=(a’b®* —a’b—ab’*+ab)+(a*+b*—a—b—ab)-4

0,5




=aMa—D®—D+%Ba—m2+ﬁa—a+bm—2ﬂ—4.

Chiravsi|a|>2 thi a(a-1)>2 va a(a—2) =0
Ib|>2 thi b(b—1)>2 va b(b—2) >0

nén ab(a—1)(b—1) > 4; %[(a— b)* +a(a—2)+b(b-2) |20 05

= M >0hay (a®+1)(b*+1) > (a+b)(ab+1)+5.

Nhirng chi y khi cham thi:
1. Huéng dan cham nay chi trinh bay so lugc mot cach giai. Bai lam cua hoc sinh phai chi tiét, lap
luan chit chg, tinh toan chinh xac méi cho diém téi da.
2. Céc cach giai khac néu dung van cho diém. T cham trao ddi va thng nhat diém chi tiét.
3. C6 thé chia nho diém thanh phan nhung khong duéi 0,25 diém va phai théng nhat trong ca to cham.
Diém thong nhat toan bai 12 tong s6 diém toan bai da cham, khéng lam tron.

...................................... [ [ZL ST
SO GIAO DUYC VA PAO TAO PE THI HQC SIN GIOI LOP 9 THCS
- BENTRE NAM HQC 2016-2017
PE CHINH THUC Maon: TOAN

] Thai gian: 150 phat (khdng ké phat dé)
Cau 1. (7 diém)
a) Chiing minh ring A =n®+4n’ +6n° +4n’ +n* chia hét cho 16 v&i moi n 1a s6 nguyén

(x* —3)2 +12x2

X2

b) Cho biéu thic B=\/ +4/(x+2)° —8x . Rat gon biéu thuc B va tim céc gia tri

nguyén cua x dé B c6 gié tri nguyén

¢) Tim tat ca cac nghiém nguyén cua phuong trinh: 2y°x +x +y+1=x>+2y* +xy
Céu 2 (3 diém)
Cho ham s6 y = 24x2 —6x +9 —x—2 ¢ dd thi (D)

a) V& dd thi (D) caa ham s trén

b) Vi gia tri nao cua m thi phuong trinh 2yx> —6x+9 —x —2 =m V0 nghiém

¢) Dua vao db thi (D), tim tap nghiém cta bat phuong trinh: 2/x* —6x+9 >x
Cau 3. (2 diém)

2

x2+xy+y?:2017 (1)

2
Cho x, y, z 14 céc s6 thyc thoa: {2 +y? =1009 (2) (x#0,z#0,x #—7)

x> +xz+z> =1008 (3)

Chung minh réng2 _yrz
X X+7Z

Céiu 4. (5 diém)
Cho doan thang AB va diém E nam gitra diém A va diém B sao cho AE < BE. V& duong tron (O, )

duong kinh AE va duong tron(O, ) dudng kinh BE. V& tiép tuyén chung ngoai MN cua hai dudng
tron véi M Ia tiép diém thugc (O, ) va N la tiép diém thuoc (O,)



a) Goi F la giao diém cua cac duong thang AM va BN. Chiing minh rang duong thang EF vudng
g6c véi duong thang AB
b) V&i AB =18 cm va AE = 6 cm, V& dudng tron (O) duong kinh AB. Puong thang MN cit
duong tron (O) tai C va D sao cho diém C thudc cung nhé AD. Tinh d6 dai doan thang CD.
Ciu 5. (3 diém). Cho tam giac ABC can tai A, c6 goc A nho hon 90° . Tir B ké BM vudng géc Vi
2
AC tai M (diém M thudc AC). Chang minh %H = 2(ABJ

BC
PAP AN HQC SINH GIOI TOAN 9 BEN TRE 2016-2017
Céau 1.

a) A=n’+4n’ +6n°+4n’ +n* :n“.(n4 +4n’ +6n* +4n+1):[n(n+1)]4

Vi n(n+1) 1 tich hai s6 nguyén lién tiép nén n(n+1):2 :>[n(n+1)]4 2 =16
Do @6 A:16 véi moi n thuoc Z

2 A\ 2 ’ 2 2
b) B:\/(X 3))(2+12X +«f(x+2)2—8x: (XX;;))+J(X—2)2:%+|X—2|

2 2
+)Néux <0: B= =~ SR P S 22 Sl S P S
X X X
. A . =-1
Bcc’)glatrlnguyenkhl%eZ<:>er(3)vax<0<:{X 3
X=-
2
H)NéuO<x <2 : B=2 LSS 2 SR S S
X X X

B 0 gia tri nguyén khi EeZ@xe UQB)vax>2<x=3
X

Két luan
2
M kth<0
X
B=d 2 3 hio<x<2
X
2_
X Z2XH3 s
X

B ¢6 gié tri nguyén khi x e {+1;+3}
C) 2y’x+x+y+1=x"+2y> +xy <::>(X—1)(X2 -2y’ +y)=1

[(x-1=1 x=2 (x=2
x -2y’ +y=1 2y’ —y—1=0 y=1
f— f—

x—1=-1 x=0 {x:O
Xx—2y’ +y=-1 2y’ —y—-1=0 y=1

Vay phuong trinh c6 hai nghiém nguyén la (2;1) va (0;1)
Cau 2.

a) Y=2m—x—2:2|x—3|—x_2:{X_8néuXZ3

—-3x+4néux <3

Hoc sinh tu vé d6 thi 7 ‘
b) Phuong trinh (*) la phuong trinh hoanh d¢ giao diém cua hai do thi sau:

(D) y=2Jx*—6x+9 -x-2 (1)



(D’): y=m la dudng thang song song véi truc Ox va cit tryc Oy tai diém c6 tung d6 m. Cin
ctr vao dd thi , ta c6 phuong trinh (*) vo nghiém

(D) va (D’) khong giao nhau < m < -5

Vay m < =5thi pt (*) vé nghiém

Dua vao dd thi da vé & cau a, ta ¢6 : nghiém cua (1) 1a tap hop hoanh do cua cac diém (D)

5 tung d§ y>—-2 , nén x=0
coOtungdo y>-2 ,
gdoy <2
Vay tap nghiém cua (1) 1a x> 6 hoac x<2
Céau 3

2

x2+xy+y?=2017 (1)

2

7 +y?:1009 (2)  (x#0,2#0,x #—27)

x> +xz+z° =1008 (3)

Trir (1) va (2) vé theo V&, ta co: x* +xy —z> =1008(4)
Trir (3) va (4) vé theo vé ta cO: xz—xy+2z° =0 < xz+22” =xy
& 2X2+27° =Xy +Xz2 < 22(x+2) =x(y +2)

2z _y+z

X B X+Z
Diéu phai chang minh
Cau4

E
D
N
K|\
C

A o1 AEO 02 B

a) MN latiép tuyén chung cua (O,) va (O, ) nén
MN L O,M;MN L O,N=0OM//O,N = MO,E+NO,E =180’
AO,AM can tai O, suy ra MO,E =20, AM
AO,BN can tai O, nén NO,E =20,BN
— MO,E+NO,E = 2(01AM+0213N) — 0,AM+0,BN = 90° = MFN =90’

Mit khac AME = BNE =90" (géc ndi tiép chan nira duong tron)



= EMF = ENF =90 suy ra MENF Ia hinh chit nhat= MEF = NME

Ma O,EM =O,ME (AO,ME cén tai O,) va NME +O,ME =90" (MN Ia tiép tuyén)
= MEF+0O,EM =90° hay EF | AB tai E

b) Taco AB=18cm, AE=6cm=EB=12cm,OF =9cm

AAFB vuong tai F c6 dudng cao EF nén EF® = AE.EEB=6.12 =72 = EF =6+/2 (cm)
— MN = EF =6+/2 (cm)
Goi K, I lan luot 1a giao diém cua EF, OF véi MN
T gidc MENF la hinh chir nhat nén c6 NMF = NEF ma NEF=ABF (cung phu goc
BEM)= NMF = ABF (1) = AFNM ~ AFAB
Ta lai c6 AOAF can tai O suy ra OAF = OFA (2)
Va OAF+ABF=90° (3)
Tir (1) (2) (3) = NMF+OFA = 90" = MIF = 90"

AFNM dong dang tam giac FAB va c6 FI, FE 1a hai duong cao tuwong (tng nén

FI MN FI 62
EF AB 642 1{31“
AOID vudng tai | ¢6 ID* =0OD? —OI’ =9° — 5% =56 = ID = 24/14 (cm)
Vi OF L CD tai | nén CD =2.ID = 4+/14 (cm)

Caubs
A

=4cm=0l=0F-FI=9-4=5cm

B C
AABC can tai Anén AB =AC

2 2 2
Taco %4—1:2.(&) <:>AM+MC=2 AC <:>AC=2.AC < BC* =2.ACMC

BC MC "BC* " MC  BC?
Ta can chiing minh: BC? =2AC.MC
That vay, BC* = BM? + MC? = AB® ~ AM? +(AC—AM)’
=AC’> —AM’ + AC* —2AC.AM + AM’
=2AC? —2.AC.AM = 2AC.(AC - AM) = 2.AC.MC



SO GIAO DUC VA PAO TAO KI THI TUYEN SINH LOP 10 THPT CHUYEN

HAI PHONG NANG KHIEU TRAN PHU NAM HQC 2012- 2013
Moén thi: TOAN (chuyén)Thei gian lam bai: 150 phat
PE CHINH TH(UC Ngay I;hl 2_5 tkhan_g 6 nam 2012
be thigom : 01 trang
Cau I (2,0 diém)
15yx—-11 3JYx—-2 2Jx+3
1) Cho A= J_ \/_ \/_

x+2x-3 Jx-1  Jx+3
RUt gon va tim gid tri 16n nhat cua A
2) Cho phuong trinh x* +ax +b=0 c6 hai nghiém nguyén duong biét a,b 1a hai s6 duong
théa man 5a + b = 22.Tim hai nghiém do.
Cau II ( 2,0 diém)

1) Giai phuong trinh; 4X* —6X +1= —?xllGx“ +4x*+1

A x4+ o1
2) Giai hé phuong trinh: y
Y +y—xy' =4
4b 9c

, , . a
Cau III (1,0 diém) Cho ba s6 duong a,b,c .Ching minh rang: + + >4
b+c c+a a+b

Céu IV (2,0 diém) Cho tam giac ABC ( AB < AC) ¢ truc tim H, ndi tiép dudng tron tim O, dudng

kinh AA’.Goi AD la duong phan gi4c trong cia goc BAC (D € BC) .M, lan luot 14 trung diém
cua BC va AH.
1) Lay K déi xng véi H qua AD.Chiing minh K thudc duong thing AA”.
2) Goi P la giao diém cua AD véi HM.Puong thang HK cit AB va AC lan luot tai Q va
R.Chirng minh riang Q va R lan luot 13 hinh chiéu vudng géc cua P 1én AB,AC.
Cau V (3,0 diém)

1) Tim nghiém nguyén cua phuong trinh X* + y* + z* = 2012

2) Cho hinh vuéng 12x12, duogc chia thanh lugi cac hinh vuong don vi. Mbi dinh cua hinh
vudng don vi nay dugc td bang mot trong hai mau xanh d6. C6 tat ca 111 dinh mau d6. Hai trong s6
nhitng dinh mau d6 ndy nam & dinh hinh vudng 16n, 22 dinh mau d6 khac nam trén canh canh cua
hinh vudng lén (khdng trung vai dinh cta hinh vudng 16n ) hinh vuéng don vi dugc té mau theo cac
quy luat sau: canh c6 hai ddu mat mau d6 dugc to6 mau do, canh c6 hai dau mat mau xanh dugc td
mau xanh, canh c6 mot dau mit mau d6 va mot ddu mat mau xanh thi dugc t6 mau vang. Gia st c6 tat
ca 66 canh vang. Hoi c6 bao nhiéu canh mau xanh.

Ho va tén thi sinh..........oovveeie e Sdbaodanh...........ooeieeeeei
Chitkichagiamthi 1: ..., Chtkicuagiamthi2: .....................

Tir :Nguyén Hong Van — THPT Tran Hung Pao — Hai Phong- http://trakhuc66.violet.vn/

Loi giai mot sb cau


http://trakhuc66.violet.vn/

Cau |

15x 11 3Jx-2 2Jx+3
x+2x/§—3 \/;—1 \/§+3
_15¢x -11- 3Vx = 2)(vx +3) - (2Vx + 3)(\/x - 1)
< A=
Wx-Dx+3)

. L. 2
, A 'lén nhat << X =0 khi d6 A 16n nhat bang g

)A=

17

«/;+3

2) Goi X1, X2 1a hai nghiém nguyén duong ctia phuong trinh (x3 < Xp)
Tacoa=-—X1—Xzvab=X;Xznén
5(—X1 — X2) + X1Xp = 22
= X1(X2 — 5) — 5(X2 — 5) =47
& (X1 —5)(X2 —5) =47 (*)
Vi X, € Z" = X, 21 nén véi gia st X, < X,
Tacd: 4<x;-5<x,-5nén

X, =5=1 X, =6
™ e o .
X, =5=47 X, =52

Khi d6: a=—58 va b = 312 thoa 5a + b = 22. Vay hai nghiém can tim 1a X, = 6; X, = 52.

< A=-5+

Cau ll:

J3

1) 4x% —BX+1= —?Jl6x4 +AX2+1

& 2(4x7 =2Xx+1) — (4X* +2x+1) = —g\/(4x2 —2X+D)(4x* +2x+1)

D& thdy 4X° —2X+1=3x*+(X—1)* >0, VX & 4Xx* + 2X+1=3%" + (X +1)* > 0, VX nén dat
a=+4x’ —2x+1,b=+4x* +2x+1=b,a>0,b>0

B3

Ta c6 phuong trinh 28> —b® = ey ab

—6a’++/3ab-3p2=0
@6(2)%%(%)—3:0

a_ 3

b 2 4x* -2x+1 1 1
= S = X=T

a 3 4x°+2x+1 3 2

b3 (M)

2)Gi_'£1i hé phuong trinh

4x2—x+%:1 @)

y+y-xy'=4 (2

, 1 4
Néuy=0thi (2)volinén y=0vay (2) <1+ ——-X=—

y



Dmizbmmm
y
{4x2—x+b:1 @)

4> —b+x=1 (29
Lay (1°) —(2°) ta c6 (x-b) (2x+2b-1) = 0
. 1 1
*) Néu x = b ta ¢6 hai nghiém (_E’_Z) va (5;2)
*) Néu 2x + 2b = 1 thi hé vo nghiém
1 1
Vay hé c6 hai nghiém (—E,—Z) va (E;Z)
Cau V

1)

Gia sir mot s6 nguyeén 1a sé chén ¢6 dang 2k thi (2k)* =16k* =0(mod8)

Néu Sé nguyén 1a sé nguyeén 1& ¢6 dang 2k + 1 thi (2k +1)* = (4t +1)> =16h +1=1(mod8)

nén véi k th 1a cac sé nguyén x,y,zeZ = X' +y* +2* =0,1,2,3(mod8)

Nhung 2012 =4 ( mod 8)

Vay phuong trinh da cho khong c6 nghiém ng‘uyén. .

2) Co 111 dinh mau do,trong (,i(') co 22 dir]h nam trén canh cta hinh vuong,, 87 dinh nam |(_):[ trong
hinh vuéng 16n.Tir d6 ta thay c6 hai diém mau xanh Q hai goc cua hinh vudng 16n, 22 diém
mau xanh trén cac canh cua hinh vudng 16n khdng nam trén dinh caa hinh vudng 16n con lai cé
34 diém mau xanh nam lot trong hinh vudng.Véi 312 canh cua ca hinh, ta cho dinh cua moi
canh nhu sau: trong 2 mut cua n6 co 1 diém mau xanh thi cho i dlem Goi tong s6 diém 14 S, ta
¢6 S = 2 ('s6 canh mau xanh) + s canh vang.Ta lai ¢6 thé dém s6 S theo cach khac:Mai diém

xanh & goc la mat cua hai doan, cac diém con lai 1a mat cua 4 doan.Vay S =2 x 2 + 22 x 3+ 34
x 4 = 206, suy ra s6 canh xanh 1a : ( 206 — 66):2 = 70 canh mau xanh.

. . s a 4b 9c
Cau I11: Chitng minh rang: + + >4
b+c c+a a+b
< (a+b+c)( ! + 4 - J )>18
b+c a+c a+b
That vay:
[(b+C)+ (a-+c)+a+b))(——+—2 (\/b+C 4a+c) , [9@+b)y, 4
b+c a+c a+b b+c (a+c) (a+b)
1 4 9 S .
< (a+b+c)( + + ) > 18 Dbiéu phai chang minh

b+c a+c a+b

Bai hinh: 1) Tam gidc ABA’ c6: ABC + A'BC =90°, ABC + BAN = A'BC = BAN



Lai co

A'AC = A'BC (cung chancung A'C)nén BAN = A'AC
Ciing c6 BAD =CAD = BAD — BAN =CAD - CAN =

Mt khac H d6i xtng véi K qua AD=> HAD = KAD , H thuoc AN nén K thuoc AA’
2) Ban tu giai nhe.

SO GIAO DUC - PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
BINH PINH ‘ NAM HQC 2013-2014
Pé chinh thig TRUONG THPT CHUYEN LE QUY PON

Ngay thi: 15/6/2013
Thoi gian lam bai: 150°

Bai 1: (2,5 @) Cho bidu thirc: Q _{ﬂ— \/;_ZJ(X+\/;) (V6ix>0;x#1)

X +240x +1 x—1

1. RatgonQ 7
2.Tim c&c gia tri nguyén cua x d€ Q nhan gia tri nguyén



x—2+ 3 13
x=3 y+1 10
3 2y+4 11

x=3 y+l1 6

Bai 2: (2 d) Giai hé phuong trinh:

: s g b b
Bai 3: (1,5 d) Cho a,b,c la cac so thyc duong. CMR : _c+%+a_ >a+b+c.
a c

Bai 4: (3d) Cho duong tron (O,R) va dudng thang (d) khong di qua O cét duong tron tai hai diém
A B. LAy mot diém M trén tia dbi cua tia BA ké hai tiép tuyén MC, MD véi dudng tron
(C,D la cac tiép diém). Goi H 1a trung diém cua AB.

1. CMR céc diém M,D,0,H cing nam trén mot duong tron.

2. Poan OM cit dudng tron tai diém I. CMR I 1a tim duong tron ni tiép AMCD.

3. buong thang qua O, vudng goc véi OM cit cac tia MC, MD theo thi tur tai P va Q. Tim vi
tri diém M trén (d) sao cho dién tich A MPQ bé nhat.

Bai 5: (I d) - Khong dung may tinh, hdy rat gon biéu thuc: A = \/7+\E —\/7—\E —\E




HUONG DAN GlAl
Bail:(2,5c‘z’)Chobiéuth1’Ic:Q:[ xf;+2 —\/;_2J(x+\/;)(Vdix>0;x;él)

X+24x +1 x—1

1.R0t gon Q

= V42 —\/;_2 X+VX |= V42 — x-2 X [vVx +
Q_[x+2 x+1 x-1 J( J_) (\/;4_1)2 (\g—l)(\/:+l) \/_(\/_ 1)

EAE A LE ) e i
I N T S

2.Tim cac qié tri nguyén cua x dé Q nhdn gié tri nguyén:
Q——1 =2+ il = QeZ < x-1e U(2)={-2,-112} < x € {-1,0;2;3} Két hop vsi
X X —
diéu kién => x €{0;2;3}
Vay véi X € {0;2;3} thi Q nhan gia tri nguyén.
Bai 2: (2 d) Giai h¢ phuong trinh:

x—2+ 3 13 | 1 3 13 1 3 .3
x=3 y+1 10 x=3 y+1 10 x=3 y+1 10
& = (DK x#3;y#-1)
3. 2y+4 11 3 e 2 11 3.2 1
x—=3 y+l1 6 x—3 y+1 6 x=3 y+1 6
Déta— ! ;b= ! ta duoc hé :
-3 y+1
3 1 1 1
a+3b=— a=— | T 5S4
— x =13
10, o) W0_)x=3 10 (TMDK)
3a—2b=+ 17| 1T y=
15 |y+1 15
Vay hé pt c6 nghiém duy nhat (x;y) = (13;14)
bc ca ab
Bai 3: (1,5 @) Cho a,b,c 1a cac s6 thuc duong. CMR : €+—>a+b+c
a c

a,b,c 1a c4c s thuc duwong => Theo BDT C6-Si ta duoc:
@+E>2/EE:2C
a b a b
E+@>24,ab ca =2a,=>2 E+E ab 2(a+b+c)<:>E+E+@>a+b+c
b C c b a b C a b C

be ab, ey,
a C a ¢

Bai 4: (3 d) ‘, ‘
1. CMR cdc diéem M,D,O,H cung nam trén mét dwrong tron.

HA=HB => OH L AB ( duong kinh di qua trung diém mot day khong di qua tim) =>OHM =

90°
Lai c6 ODM = 90° ( Tinh chét tiép tuyén)



Suy ra OHM =ODM = 90° => H,D cuiing nhin doan OM duéi 1 géc vudbng => H,D cling nam
trén duong tron duong kinh OM => cac diém M,D,0,H cuing nam trén duong tron duong kinh OM

2. Doan OM cat dwong tron tai diém 1. CMR [ la tdm dwong tron néi tiep AMCD.

Ta c6: COIl = DOI ( Tinh chét hai tiép tuyén cit nhau)=>Cl = DI => CDI =DIM => Dl la
phan giac trong cua A MCD (1) ’ , o

Lai c6 MI la duong phén gidc trong cua A MCD ( Tinh chat hai tiép tuyen cat nhau) (2)

Tur (1) va (2) suy ra I 1a tam duong tron noi tlep AMCD

3. Puong thang qua O, vudng géc véi OM cat céc tia MC, MD theo the tie tgi P va Q. Tim vi
tri diém M trén (d) sao cho dién tich A MPQ bé nhit.
Ta c6 AMOD = AMOP (g-C-g) => S, MPQ= 2 S, MOQ :ODMQ = RMQ
=> S, mpo N6 Nhat < MQ nho nhat (3)
Theo BDT C6 — si cho hai s6 khdng am ,
ta c6: MQ = MD+DQ >2,/MD.DQ = 24/OD? = 20D = 2R .......
( Vi A MOD vuéng tai O ¢6 duong cao OD nén OD*=MD.DQ ) o

Déu “=” xdy ra <>MD=DQ <> AOMQvuéngcantai O <@NID = 45]]

oD R
= = = 2.R
SinOMD  sin45° V2
(Vi A ODM vudng nén OD= OM.sinOMD )
Vay MQumin = 2R < OM =+/2 R (2)

Tir (3) va (4) suy ra khi M nam trén (d) cach O mét khoang ~/2 R thi S, wpo nho nhét 1a R.2R=2R? (
d.v.d.b)

Bai5: (1) A=y7+13 =713 =42 Taco:
\/E.A:\/14+2\/E—\/14—2«/E—2:\/(JB+1) —\/(«/5—1)2—2
=‘«/§+1H«/§—1‘—2= 13+1-13+1-2=0

=A=0
SO GIAO DUC VA PAO TAO KY THI HQC SINH G101 CAP TINH
_ DACLAC 'NAM HQC 2016-2017
PE CHINH THUC MON THI: TOAN 9 - THCS

Thoi gian 1am bai: 150 phat (khdng ké giao dé)
Ngay thi : 05/4/2017

(a=)Va-1+1 (a— )Va-1-1
a+2\/i a— 2\/_1

Bai 1. (4 diém)

1) Cho s6 thyc a ma a> 2. R0t gon biéu thuc A =

ml»—

x” =3x4Jy +3\E= 1
2) Giai h¢ phuong trinh 16 \/_
5

Bai 2 (4 diém)
1) Tim m dé phuong trinh x> +(2m+1)x+3m—1=0 c0 hai nghiém x ;x, thoa man x; +x; =5
2) Cho s6 thuc b théa man diéu kién da thirc P(x) =x” +bx +2017 ¢6 gia tri nho nhat 1a mot sd
thuc duong. Chimg minh ca hai phuong trinh 4x> —124/10x +b=0 va 4x*> —12J10x-b=0
déu co hai nghiém phén biét
Bai 3 (4 diem)
1) Tim cac s nguyén x, y thoa man 1+2* =y’



2) V6i mdi sé tu nhién n, ta dat M(n)=2" +2*"*" _ Chang minh ring 2™ —8 ludn chia hét
cho 31

Bai 4. (4 diém)
Cho dudng tron (O) ¢6 tam O. Day AB cé dinh khdng phai dudng kinh. Goi I 1a trung diém cia doan
AB. Trén cung nho AB lay hai diém C, E sao cho goc CIA va EIB la goc nhon. CI cit duong tron (O)
tai diém D khac C. El cit duong tron (O) tai diém F khac E. Céc tiép tuyén véi duong tron (O) tai C
va D cit nhau tai M, cac tiép tuyén véi duong tron (O) tai E va F cat nhau tai N. Néi OM cit CD tai P
va ON cit EF tai Q. Chitng minh rang

1) T giac PQNM noi tiép

2) MN song song voi AB
Bai 5. (2 diém) Cho tam giac ABC cén tai C, c6 g6c ¢ dinh 1a 36° . Chting minh

AC_ 1445
AB 2 . ) i )
Bai 6 (2,0 diem) Cho hai so thuc a, b thay doi sao cho 1<a<2;1<b<2 . Tim gia tri I6n nhat cua

biéu thirc A:(a+b2+i+%j(b+a2+biz+gj

212 a



PAP AN PE HOC SINH GIOI 9 PAC LAC 2016-2017
Bai 1.
1)

A_l{(a 1)J_+1 (a—l)\/aﬁ_l}l ( a_1)3+1 + ( a_1)3_1
a \/a"'z\/a 1 Ja_zja_l )

JNETe) (Ve )
[(J_+1)(a 1-a-1+1) (\/Eﬁl)(aler/iJrl)]

+

Ja—1+1 Ja—-1-1

=l.(a—4a—1+a+Ja—1)=2 (doa>2=a—1>0;4a—1-1>0)
a

x* —3x y+3\ﬁ=1

2) 116 BK:x =0,y >0)
—-3Jy=5 (%
[(x-1=0
16 (D
(x—l)(x—3 y+l):O —-=3y=5
Taco ()<= 16 &
—-3Jy=5 x=3y+1=0
(2)
E—?ﬁ y=5
LLx

Giai (2)1 16 < < (TMDK)
y+7):0 y=1

= 107 ()

Vay h¢ phuong trinh c6 hai nghiém (x;y) = {( 1?) (2 1)}
Bai 2.
1) Taco A= (2m+ 1)2 —4(3m—1) = 4(m —1)2 +1>0 vd&i moi m. Nén phuong trinh Iudn c6 hai
nghiém phan biét v&i moi m.
X, +X, =—(2m+1)

Theo Viet, tacod: {
XX, =3m-1

2 2 2
X; +X; :5<:>(x1 +X2) -2x,X, =5

m=1

<:>(2m+1)2—2(3m—1)5@’2“‘2““‘10‘:’(““1)(2‘“”)O‘:{m‘—1

2

Khi d6
bY b b
2) P(x):x2+bx+2017:(x+5j +2017_T>2017_T

2
Do d6 MinP(x) = 2017—%



2

Taco 2017—% >0< b’ <4.2017 < -242017 <b < 2+/2017

Phuong trinh: 4x*> —124/10x+b=0 c6 A,'=360—4b
Phuong trinh : 4x%> —12410x—b=0 c6 A', =360+4b

360 —8+/2017 <360 —4b < 360+ 82017 A, >0
Ma —2+4/2017 < b <24/2017 :>{ { !

36082017 <360+4b <360+8y2017 (A, >0
Vay ca hai phuong trinh déu c6 nghiém phan biét

Bai 3.
y+1=2" (1)
1) 142 =y’ & (y+1)(y-1)=2"=>{y-1=2" (2)
m+n=x

Tr()va2) =>2"-2"=2=2>-2=>m=2n=1=x=3y=3
2) +)Néunchin =>n*i4=n’>=4t(teN)=2" =2* =16' =5k, +1(k, e N)

Va 4n* +1-n® =4p+1(p e N) = 2*" 1" =24 2 167 = 5k, +2(k, e N)
Nén M(n):5k+3(keN):>2M(“)—8:25“”—8:8(32“ —1)331(1)
#)Néunle =n? =4t +1(teN)=2" =2""' =2.16' =5k, +2(k e N)

Va 4n* +1-n’ =4p(peN) = 21" —2% —16° =5k, +1(k e N)

Nén M(n):5k+3(keN):>2M<“>—8:25k*3—8=8(32k —1)531 2)

Tir (1) va (2) suy ra 2M™ —8 ludn chia hét cho 31.
Bai 4.



1) Tu giac PQNM nai tiép

2)

Taco : OC = OD (ban kinh ), MC = MD (MC, MD la 2 tiép tuyén cat nhau) suy ra OM la

trung truc cia CD = OM L DP

Xét AODM : ODM =90° (MD la tiép tuyén cua (O) tai D), OM L DP(cmt)

= 0D’ =OP.OM(a)

Chimg minh twong trr c6: OF* = OQ.ON (b). Lai c6:0D =OF (ban kinh) ©
OP ON

Tu (a) (b) (c) = OP.OM =0Q.ON = O_Q = oM

Xét AOPQ va AONM c6 O Chung;gzg(cmt)
oQ OM

Viy tam giac OPQ dong dang tam giac ONM (c.g.c) nén OPQ = ONM

Nén tir giac PQNM noi tiép (dpcm)

MN song song véi AB

T giac OPIQ ¢6 : OPI =0QI =90° (theo cau a)

Vay tir giac OPIQ nai tiép = QOI = QPI (g6c ndi tiép cung chin cung QI)

Lai c6 ONM = OPQ (cmt) = QOI + ONM = QPI+ OPQ = OPI =90° (doOM L DP)
= AONT vuéng tai T (T 1a giao diém cua Ol va MN)



— OI L MN , mat khac OI L AB (vi IA =IB = %AB (gt) ) Viy AB // MN (dpem)
Bai 5.

C

36

B

180°—~ACB _ 180" —36°

Taco CAB=CBA = =72° (Vi tam giac ABC can tai C)
K¢ phéan giac BD ctia géc ABC = CBD = ABD =36

Chung minh dugc ABDC cén tai D, AABD cén tai B

Pit AC=BC =x, AB=BD =CD =a(x, a>0)

Mat khac BD la phéan giac cia AABC

CD AD CD+AD  AC a

Néen —=—= = =2 X o oax—a? =0 (%)
BC AB BC+AB BC+AB x x+a
1+\/§ a
Giai phuong trinh (*) ta duoc x:#a (vi x>0) nén iEZ( : ) :a:1+2\/§

Bai 6.

2
Ap dyung BDTxy < ﬂ

4 2 4 2 [a+2+b+2+a2+42+b2+42]
Tach: A=|a+b’+—+=| b+a’+—+=|< a b a b
2 b b2 4

a a

2 4 2 4
bat a+—=x:>a2+—2=x2—4;b+—=y:>b2+_=y2_4
a a b b

Laico 1<a<2 ;1<b<2 suyra

2
(a_l)(a—2)50:>a2§3a_2:>a+z:a +2 _32-2+2
a a a
2
(b_l)(b—2)$0:>b2S3b—2:>b+%:b b+2S3b—bz+2

=3=0<x<3

=3=0<y<3



(X+Y+X2+y2 —8)2 (3+3+9+9—8)2

Nén A < 1 < =64
a+b’ +i2+2=b+a2 +i2+%
a b a a=b=1
bang thirc xay ra khi {(a—1)(a—=2)=0 c{ b
a= =
(b-1)(b-2)=0
a=b=1
Vay Max A =64<:>{
a= b =
SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LGP 9 THCS
THANH PHO CAN THO CAP THANH PHO NAM HQC 2012-2013
PE CHINH THUC Khéa ngay: 11/04/2013

MON THI: TOAN ‘
Thoi gian lam bai: 150 phat , khdng ké thoi gian phat dé

Ciu 1 (5,0 diém)

1.

Cau 4.

2m+y16m+6 Ym-2 3
m+2ym-3  Jm-1 Jm+3

Cho biéu thiic P = 2

a) RatgonP
b) Tim gi4 tri tu nhién ciia m dé P 12 s ty nhién

201

Tinh giatri (a®+15a-25)" véi a=313-76 +3/13+746

. (5,0 diém)

Giai phuong trinh: X +5 + V3 —x —2(\/15—2){—){2 +1) -0

. Tim gi4 tri cia m dé hé phuong trinh sau c6 nghiém

2x+mx—1=0
mx>—-x+2=0
. (5,0 diém)

s L 1 1 1
Tim tat ca cac so nguyén duong X, y, zthoa —+—+—=2
X y z

2 L x+y<=2
Cho hai so x, y theaman ¢ ° |
X"+y +xy=3
Tim gié tri 16n nhat, gié tri nho nhét cua biéu thic T =x* +y* —xy
(2,0 diém) 7 ‘
Cho duong tron (O;R) va hai diem A, B nam ngoai duong tron sao cho

OA = 2R. Tim diém M trén duong tron dé MA + 2 MB dat gia tri nho nhat.

Cau 5.

(3,0 diém)

Cho tam giac ABC c6 ba goc nhon nai tiép duong tron (O;R). Goi P 1a mot diém di dong trén cung
BC khong chtra A.

1.

2.

Goi M, N lan luot I hinh chiéu vuéng gdc ha tir A xuéng PB, PC. Chirng minh riang duong
thang MN luén di qua mot diém cé dinh

Goi I, D, E 1a chan cac duong cao lan luot ha tir A, B, C xudng céc canh BC, CA, AB. Ching
minh rang chu vi tam giac IDE khong ddi khi A, B, C thay d6i trén duong tron (O;R) sao cho
dién tich tam giac ABC luén bang a’



Céau 1.
1.

PAP AN HQC SINH GIOI 9 CAN THO 2012-2013

a) biéu kién: m>0;m =1
P:EH
Jm -1

2
b) P=1+
A s

pé PeN:me{4;9}

a=313-7J6 +313+7J6 =a> =26—15a
— +15a—25=1:>(a3+15a—25)2013 =1

Diéu kién: -5<x<3

Ditt= Jx+5+V3-x,1> =8+2J15-2x - x> = 1222
t=3

Phuong trinh dd cho cé dang : t* —t—6=0< .
t =—2(loai)

t=3<Jx+5+3-x=3

23T
o 4x2 +8x—59=0 < 2
2-3J7
X=—
2
+2y=1
Pt x> =y>0. Hé trg thanh {mx Y
—X+my =-2
m+4
A 2 . X=m2+2
Hé ludn cé nghiém
~1-2m 0(m<l)
Y m’+2 2
2
Tacéx2=y<:,> n12+4 =1_22mc>(m+1)(m2—m+7)=0c>m=—1
m-+2 m-+2

Khong mat tinh tong quét , gia sir: 1<x<y<z

:>2=l+l+l§§:>,(=1
X y Z X
:>l+l:1£g
y z y
Vay=2suyra z=2.
Vay (1;2;2) va cac hoan vi cua ching la nghiém cua phuong trinh da cho

A{X+y£2 {x+y=2—a(a20)
Hé &

—y=1(oly)

X*+y’ +xy=3 X" +y +xy=3

X+y=2-a

Do dé , A=S"-4P>0=0<a<4
xy=(2—a) -3

T=x2+y2+xy—2xy=9—2(2—a)2

Min T= 1 khi x=1;y=1hoacx=-1,y=-1



Max T = 9 khi x:x/g,y:— 3 hoac x:—«/’;‘,y:x/g
Cau 4

B

Goi C 1a diém trén doan thang OA sao cho OC =% , ta c6 diém C cb dinh

D& thly AOCM dong dang véi AOMA = MA =2MC

Ta c6 MA +MB>BC (khong di)

MA +2MB = 2(MA +MC) > 2BC

DAu “=" xay ra khi va chi khi M nam giita B va C

Véy khi diém M 1a giao diém cta doan BC va dudng tron (O) thi MA + 2MB dat gia tri nho
nhat



1. Ké AT LBC , IeBC cb dinh. Tacd BMA = BIA =90° nén tir giac AMBI noi tiép hay

AIM = ABM

Ta lai c6 ti gidc ABPC noi tiép nén ABM = ACP do d6 AIM = ACP (1)

Mat khac AIC = ANC =90° nén tir giac AINC noi tiép suy ra ACP+AIN =180° (2)
Tir (1) va (2) suy ra AIM+AIN=180"

Vay duong thang MN ludn di qua diém co dinh |

. Tu giac BCDE nai tiép suy ra AED = ACB

Kéo dai AO cit (O;R) tai diém A’. Ta co:

EAO+ AED = BAA'+ ACB=90"

=AO LDE=S, = %AO.DE = %R.DE

1 1
Tuong ty ta cling c6 Sy, = E.R.EI 3Scpor = ER.ID

VAY S, 5 =Sarop +Seor +Scpor = %R. (DE+EI+ID)

2S5 2a’

=" (khong ddi
R (khong doi)

= DE+EI+ID =

SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI LOP 9 NAM HQC 2015-2016

_VINH PHUC DPE THI MON: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 150 phat, khdng ké thoi gian giao deé

Caiu 1. (2,0 diém)

- | 1-=—
x—4  Jx-2 Jx+2

Cho biéu thirc A :[

Jx+d 1 }(1 2\/§+5j

a) Rt gon biéu thic A
b) Tim tat ca cac s6 nguyén x dé biéu thirc A nhan gid tri nguyén.
Caiu 2. (2,0 diém)



a) Giai phuong trinh : (X + 1)(x —2)(x +6)(x —3) =45x*
b) Tim tit ca céc cip 56 nguyén (x;y) thoaman : x(x* +x+1) =4’ 1
Cau 3. (1,0 diém) , 7
Cho céac so nguyén x, y théa man 3x +2y =1. Tinh gi& tri nhé nhat cua biéu thac
H=x*-y’ +|xy|+|x+y|—
Céu 4. (3,0 diém)
Cho hai diém A, B phan biét, 1ay diém C bat ky thudc doan AB sao cho 0 < AC < %AB; tia Cx vuong

g6c vai AB tai C. Trén tia Cx |y hai diém D, E phan biét sao cho % 5" = /3 . Buong tron ngoai

tiép tam gidc ADC va duong tron ngoai tiép tam giac BEC cét nhau tai diém H (H khong tring véi C)
a) Chiing minh ring ADC = EBC va ba diém A, H, E thang hang
b) Xac dinh vi tri cuia C ¢ HC L AD
¢) Chiing minh rang khi diém C thay dbi thi duong thang HC luén di qua mét diém cé dinh
Cau 5. (1,0 diém) ‘
Cho ba so thuc khéng &m x,y,z thoa mén x +y+z=2. Chung minh rang
X+2y+z 2(2—x)(2—y)(2—z)
Cau 6
Trén mat phang cho 5 diém phan biét sao cho khong c¢ ba diém nao thiang hang va khong co
bdn diém nao cing thuéc maot duong tron. Chuang minh rang ton tai mot dudng tron di qua ba diém

trong nam diém da cho va hai diém con lai co dang mot diém nam bén trong duong tron.
PAP AN PE THI HQC SINH G101 9 VINH PHUC NAM 2015-2016

Caul
x>0
A ps x>0
a) bieukién <x—-4=0 <:>{
xz4
2\/_+5
»\/_+2
2(Vx+3) —(Vx+3) 5
Taco: A= : S A=
x—4 \/;+2 2—
b) Péx, AcZ thi 2—+/x 1a uéc cia 2. Suy ra 2—+/x nhan cac gidtri £1;+£2
2-Jx 1 -1 2 - 2
1 9 0 16
A 2 - 2 1 -1
Cau 2

a) Phuong trinh tuong duong: (x° +7x +6).(x* —5x +6) = 45x”
Nhan thiy x=0 khong la nghiém cta phuong trinh

Phuong trinh da cho twong duong vai (x + 5_ 5) (x + 6 + 7} =45
X X

bat t:x+§+1, ta dugc t* —81=0<=t =49
X

Véit=9, tacod x+§—8:0@x2—8x+6:0@x=4im
X



Véit=-9taco x+§+10:0<:>x2+10x+620<:>x:—Si\/@
X

Vay phuong trinh da cho c6 4 nghiém x =4+ J10;x =—5+19
b) x(x*+x+1)=4 —l & (x+1)(xX* +1)=4
Dox,y eZ=x,y>0
Né:u x= 0 thi y=0 suy ra (0;0) la nghiém cua phuong trinh da cho
Neux>0 =y>0=x+1 chan, dat x=2k+1,k>0
Khi d6 (k+1)(2k* +2k+1)=4>"
Do 2k*+2k +1 lasé I¢, suy rak = 0 nén x=1; y=1
Suy ra (1;1) la nghiém ctua phuong trinh da cho
Vay phuong trinh da cho c¢6 nghiém (x;y) la (0;0) va (1;1)
Cau 3 )
DoXx,y €Z va3x+2y=1suyrax,y trai dau
3x+2y=1¢>y=—x+l:§:>lii:teZ
2 2
=>x=1-2ty=3t-1
Khi do H=1t>-3t+|t|-1
Néu t>0=H=(t-1) —2>-2, ddu“="xayrakhit=1

Néut<0 >H=t>—4t—1>-1>-2

R ) x=-1
VayGTNNcﬁaHIa—Zkhltzlz{ 5
y:

Cau 4



a) Tirgia thiét, co: CE > CD; <& = 2 _ /3 :DCA = BCE = 90’
CB_ CD

Suy ra hai tam giac Adc, EBC ddng dang , suy ra ADC=EBC (1)

Do tir giac AHDC ni tiép, suy ra AHC=ADC (2)

Do tt giac BCHE noi tiép, suy ra EBC + CHE = 180" (3)

Tur (1) (2) (3) suy ra AHC + CHE =180 suy ra ba diém A, H, E thing hang
b) Tacé: tan ADC :% =3 = ADC =60° = EBC = 60"

Do AD L HC = ACH = ADC = 60"
Lai c6 tr gidc BCHE ndi tiép, suy ra AEB=HCA =60’
Suy ra AABE déu nén C la trung diém AB
¢) Do AHB=90" nén H thugc duong tron duong kinh AB ¢6 dinh

Kéo dai HC cat duong tron duong kinh AB tai diém thua hai | (I khac H)
Suy ra AHI=60" nén I c dinh 7
Vay HC luon di qua I c6 dinh khi C thay doi trén doan AB

Cau 5

bat x+y=2a;y+z=2b; z+x=2c=a,b,c>20;a+b+c=2

Bat dang thic tré thanh a+b > 4abc

Taco: 2=a+b+c>2/(a+b)c . Dau “="xay ra khi a+b=c



=1>(a+b)c=a+b>(a+b) c2dabc
a=b 1
Diu“="xdyra <Ja+b=c < 2
a+b+c=2 |c=1
Vay x+2y+22(2—x)(2—y)(2—z)
Xx+y=y+z=1
B , x=z=1
Dau“="xayra < jz+x=2 <:>{ )
X+y+z=2 Y=
Caué. 9 ) 9 )
Tl 5 diém 6 4+3+2+1=10 doan théqg tao thanh. Do do c6 it nhat mot doan théng ¢ d6 dai nho nhat.
Giasir 5 diém A, B, C, D, E va hai diém A, B ¢6 do dai AB nho nhat. Khi d¢6 3 diém C, D, E con lai
co hai khd ndng sau: ,
TH1: ca ba diém nay nam cung phia trong nira mat phang bo AB

A B

D

Vi khong c6 4 diém nao cling thudéc mot duong tron nén C, D, E nhin AB véi cac goc nhon khac nhau.
Gia sir ACB> ADB > AEB khi d6 dudng tron di qua 3 diém A, B, D chtra diém C bén trong va diém
E bénngoai 7 7 7
TH2: ¢c6 mot diém khac phia hai diém kac s¢ hai nira mat phang bo AB. Gia str E khac phia hai diém
C,D



A A
k D
Vi khong c6 4 diém nao cling thuéc mot dudng tron nén C, D nhin AB véi cac goc nhon khéc nhau.
Gia st ACB> ADB, khi d6 duong tron di qua ba diém A, B, D chira diém C bén trong va diém E bén

ngoai
Vay ludn c6 mot duong tron thoa man diéu kién '
SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI LOP 9 CAP TiNH
~ GIALAI Nim hoc : 2011-2012
PE CHINH THUC MON: Toan

] Thai gian: 150 phat (khéng ké thai gian phat deé)
Cau 1. (3,0 diém)

a) Cho x= 2

1 1
\/\EH -1 J\EH +1
b) Chang minh biéu thi P=n’.(n’ —7)2 —36n chia hét cho 7 v&i moi s6 nguyén n

Cau 2 (3,0 diém) v
a) Trong mat phang, hé toa do6 Oxy cho duong thang A c¢6 phuong trinh y =x+1

. Tinh gié tri ciia biéu thirc A =(x* —x*—x* +2x —1)2012

Tim trén duong thing A cac diém M(x;y) thoa man ding thac y> —3y~/x +2x =0
b) Trong mat phang, hé toa dd Oxy cho duong thang d c6 phuong trinh y =ax+b . Tim a, b dé d
di qua diém B(1;2) va tiép xdc véi Parabol (P) c¢6 phuong trinh y =2x>
Ciu 3 (4,0 diém)
x+ﬂﬂ=5

a) Giai h¢ phuong trinh
x+y=1

b) Goi x,;x, la hai nghiém cua phuong trinh 2012x> —(20a—11)x—2012=0 (a la s thuc)

N . 2 - 1 1
Tim gid tri nho nhat cta biéu thuc Pzé(x1 —x,) +2 LA SN
2 2 X, X,

Céu 4. (4,0 diém)

a) Cho céac s thuc a, b, ¢ sao cho 1<a,b,c <2. Chting minh rang (a+b+c)(l+%+lj£ 10
a C

b) Trong hoi trai ngay 26 thang 3, 16p 9A c6 7 hoc sinh tham gia tro choi ném bong vao ro. 7 hoc
sinh nay da ném duoc tit ca 100 qua bong vao ro. Sé qua bong ném dugc vao ré cua mdi hoc
sinh déu khéc nhau. Chiing minh rang c¢6 3 hoc sinh ném duoc tong sé qua bong vao ro khong
it hon 50 qua.



CAiu 5. (6,0 diém)
Cho tam giac ABC vudng tai A (AB < AC) c¢6 duong cao AH va trung tuyén AM (H, M thudc
BC). Buong tron tam H ban kinh HA, cit duong thang AB va duong thang AC lan luot tai D va E (D
va E khac diém A)
a) Chiing minh D, H, E thang hang va MA vudng goc véi DE
b) Chung minh 4 diém B, E, D, C cung thugc mot duong tron. Goi O 13 thm cua dudng tron di
qua 4 diém B, E, C, D . Tu giac AMOH I hinh gi ?

¢) Pit ACB=o;AMB =p. Ching minh ring (sina+cosoc)2 =1+sinf



PAP AN HQC SINH GIOI LOP 9 GIA LAI NAM 2011-2012
Caul
a) Rutgon x= 2
Thay x = J2 vao bidu thic A ta dugcA=1
b)

Pzn[(n3 —7n)2 —36}:n(n3 —711—6)<n3 —7r1+6)

:n[n3 +n’ —(n2 +n)—6(n+1)][n3 —n—6(n—1)]

:(n—3)(n—2)(n—1)n(n+1)(n+2)(n+3)
Ta c6 P la tich caa 7 sb nguyén lién tiép nén chia hét cho 7
Cauz2
a) bicu kién x>0 . Toa do M (x;y) la nghiém cta hé phuong trinh
=x+1 =1
Y o {X Vay M (1:2)
y’ —3y\/;+ 2x=0 2

b) Vi duong thang d di qua B (1;2) nén b=2—a . Khi d6 phwong trinh duong thang d c6 dang
y=ax+2-a

Phuong trinh hoanh d6 giao diém cua d va (P) 1a: 2x> —ax+a—2=0(1)
(d) tiép xuc véi (P) khi va chi khi phuong trinh (1) ¢6 nghiém kép
< A=0<a=4Voia=4suyrab=-2.
Viy a = 4; b = - 2 thda man yéu cau bai toan
Céau 3
a) Ta xét hai truong hop

+2y=5 = s
TH1:y >0 ta cd hé phuong trinh {X RPN {X (théa man dieu kign)
x+y=1 y=4
7
x—=2y=5 x= 3 5
TH2:y <0 ta c6 hé phuong trinh = (thoa man diéu kién)
x+y=1 -4
X=—
3
A A A N 7 —4
Vay nghiém cua hé phuong trinh la (—3;4) ; 5,?
b) Tac6 ac <0 nén phuong trinh da cho ludn c6 hai nghiém tréai dau
Taco: x,+x, = 20a—11; XX, =—1
2012

2
Do d6 P=§(x1 -x,) +2[%+(x1 —xz)} (do x,.x, =—1

[\O N OS]

9
:—(x1 —x2)2 +5(x1 —X2)2 :6()(1 —X2)2 :6[()(1 +x2)2 —4x1.x2]

2
_6 20a—11 +24 (do x, +x, = 2021_11;xl.x2 =—1) >24 véimoia
2012 2012

Vay GTNN cua P = 24. Dau “=" xdy ra khi a = %

Cau 4
a) (a+b+c)(l+l+lj£10@3+E+E+E+E+E£7
a b c c a a b c

Khong mat tinh tong quét , gia sr a>b>c. Khidé tacé (a—b)(b—c)>0



b)

Caub

Suy ra ab+bc >b’ +ca
T d6 suy ra E+123+E ; E+123+E
c b ¢ a b a

a b ¢c b ¢ a a c
Suyra —+—+—+—+—+—-<2+2| —+—
b ¢c a a b c c a

Ta can ching minh 2(3+Ej <5
c a
Tuc la chang minh (&—IJ[I—EJ <0(¥%)

C a

Bat dang thuc (*) ludn ding vi 22a2c21:>321;32
c a

1

‘ 2

Tu d()’ suy ra diéu phai chung mir]h i , ’
Goi so qua bong ném duoc vao ro cua moi hoc sinh la a ;a,;a,;........ ;a, dugc xep tir nho den
I6n a, <a, <a, <a, <ay<a,<a, ()

Xét hai truong hop:

TH1: a, >16. Suy ra a, >17;a, >18. Do d6 ta co a;+a, +a, =51 (2)

TH2: a; <15 suyra a, <14;a,<13;a,<12;a, <11

Taco a, +a, +a, +a, <50

Suy ra a5 +a, +a, >50(3)

Tur (2) va (3) ta c6 diéu phai chitng minh



b)

O

Do DAE =90" nén DE la duong kinh ctia duong tron tdm H, ban kinh HA suy ra
D, H, E thang hang

Tac6 : MAE =MCA =HAD = ADE

Vi ADE + AED =90° nén MAE + AED =90’

Suy ra MA vudng gdc véi DE

T ADE =MCA suy ra ttr giac DBEC noi tiép duong tron (O)

Do OM vuéng goc véi BC va AH vudng goc vai BC nén AH // OM

Do OH vubng goc véi DE va AM vuéng goc voi DE nén OH // AM

Vay tir giac AMOH la hinh binh hanh

Do AB < AC nén H thudc doan BM

Taco: AH=AM.sinf3 = %BC. sinf (1)

Mat khac AH = AC.sina=BC.sina.coso (2)

sinf3 =2.sino.coso
Tu (1) va (2) suy ra ) 5 )
Ma® (sm o+ cos OL) =1+2sino.coso = (dpcm)

SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP
PHU YEN TINH
LOP 9 NAM HQC 2017-2018
PE CHINH THUC MON TOAN

Thoi gian lam bai: 150 phat



2+\3 2-3

2

4+23

Céau l. Tinhgiatricua P=

1+

2
2 2
Cau 2. Giéi phurong trinh (2017—x;2+(2017—x)(x—2018)+(x—2018) 13

(2017-x)’ —(2017—x)(2018—x)+(x—2018)° 37
Cau 3. Cho a, b, ¢ >0. Chttng mnh rang:

a a \/ a \/ b \/ C
a) > b) + + >1
a+2b a+b a+2b b+2c c+2a
Cau 4. Cho tam gidc ABC vudng tai A. Trén nira mét phiang bo BC khang chira diém A, dung hai tia
Bx, Cy vuong goc vei canh BC. Trén tia Bx lay diém D sao cho BD = BA, trén tia Cy lay diém E sao
cho CE = CA. Goi G la giao diém cia BE va CD, K va L lan luot la giao diém cua AD, AE vai canh
BC
a) Chiing minh rang CA = CK va BA = BL
b) Puong thang qua G song song vai BC cat AD, AE theo tht ty tai I, J. Goi H 1a hinh chiéu
vubng goc caa G l1én BC. Chting minh rang tam giac IHJ vudng can.
Cau 5. Cho tam giac ABC vuong can tai A. Diém M chuyén dong trén canh BC (M khac B, C). Goi
H, K lan luot Ia hinh chiéu vudng goc cua M Ién AB, AC . V& cac duong tron (H;HM) va (K;KM)
a) Chirng minh rang hai duong tron (H) va (K) luén cat nhau
b) Goi N la giao diém thir hai cua hai dudng tron (H) va (K). Chang minh rang MN luén di qua
mot diém cd dinh
Cau 6. Tim cac s6 nguyén té p sao cho 7p+1 bang lap phuong ctia mot s6 tu nhién




PAP AN PE HQC SINH GIOI 9 PHU YEN 2017-2018

Caul
s 2033 2B (2+B)3-B) (2-B)(3+V3) 3.8 3B
T 343 3-3 6 6 6 6
Cau 2.

bat 2017—x =a va x—2018 =b. Ta c6 phuong trinh M 3
a-—ab+b” 37
< 12a° +25ab+12b” =0 <> 12a” + 16ab+9ab+12b° =0 <> (3a+4b).(4a+3b) =0
Xét 3a+4b=0=3(2017-x)+4(x—-2018) =0 < x =2021
Xét 4a+3b=0=>4(2017+x)+3(x—2018) =0 =>x =2014
Phuong trinh ¢6 t4p nghiém S ={2014;2021}
Cau 3.

a a a
= > .
a+2b Ja.(a+2b) a+b

a

a+2b a+b

a) Ap dung bit dang thirc Co si ta co

Diu “=" xay rakhi a=a+2b=b=0 v0 ly. Vay

b) Tuong tu cauataco:

\/ a \/ b \/ c a b c a b c

+ + > + + > + + =1
a+2b b+2c c+2a a+b b+c c+a a+b+c a+b+c a+b+c
Cau4

X
D y
|
G
B
K
J
A * C

a) Taco BD =BA = AABD céan nén BAD = BDA

Ma BAD+KAC =90° = BDA + BKD =BDA + AKC = KAC = AKC
= AACK cannén CA=CL
Tuong tw AABL can nén BA = BL
b) Ap dung dinh ly Ta let va hé qua cua n6 ta cé:
CH GE CE CA CK CK-CH HK
BH GB BD BA BL BL-BH HL

(Gia sit AB > AC)



Suy ra %:E:E:g hay %:g:HI//DL
HL BD GD 1ID HL 1D
Ta lai ¢6 BD = BL nén tam giac BDL vubng can = BLD =45 = JIH = BHI = BLD =45’

Chimg minh twong ty ta ciing c6 IJH =45° = AIHJ vudng can tai H

Caubs
C E
K B
A B

a) Taco |HM—KM]|<HK <HK+KM nén 2 dudng tron (H) va (K) ludn cit nhau
b) Tacé NHM =NCB ;NMK = NBC
Do AKMH la chit nhat nén NHM +NKM = 90” = NCB+ NBC =90’ = BNC = 90°
V& hinh vuéng ABEC ta ¢ A, N, B, E, C ciing thudc duong tron duong kinh BC ¢ dinh
Ta lai c6 NEB=NCB ma NCB=NMH,NEB =NHM , do MH // EB nén ba diém
N, M, E thang hang. Vay MN luén di qua diém E cé dinh
Cau 6
Xétp=2 = 7p+1=15 (loai)

Xét p > 2 thi p 1a 56 nguyen t6 1é nén 7p + 1 Ia s6 tu nhién chin. Bat 7p+1=(2k)’ voi k nguyén
duong . Khi d6 7p=(2k)’ —1=(2k—1)(4K* +2k+1)

Vip va 7 déu l1a sb nguyén t6 nén
2k—-1=7

k=4
TH1: 5 = (théa man)
4k +2k+1=p p=73

2k—-1=1 k=1 .
TH2: s < (loai)
4k” +2k+1="Tp p=1

2k-1=p 2k—1=p k=1 .
TH3:q S AT = (loai)
4k” +2k+1=7 2k"+k-3=0 p=1

Vay p = 73 thoa mén bai toan
SO GIAO DUC VA PAO KY THI CHQN HQC SINH GIOI CAP TINH NAM
TAO 2018
TINH QUANG NINH Man thi: TOAN — Bang A
PE THI CHINH THUC Ngay thi: 06/03/2018



Thai gian 1am bai: 150 phat, khong ké thei gian giao
dé
Bai 1 (3,0 diém)

P2 74210 + 3334 -332 -1
J5+2+1

b) Cho hai s duong x, y thoa man x* +y—x3fy = ;—; Tinh gié tri cua biéu thirc

a) Rt gon biéu thirc

X
y

Bai 2 (3,0 diém)
a) V&i moi s6 nguyén n, chitng minh rang : n(n+2)(73n> —1):24
b) Tim s6 tu nhién n dé 2* +27 +2" 1a 56 chinh phuong.

Bai 3 (5,0 diém)
a) Giai hé phuong trinh : /2 -3x =-3x" +7x -1
3x—y? =2, /(x=2)(y+1)=-5
b) Giai hé phuong trinh : Ty (x=2)(y+1)
2x+y’ +y=6

Bai 4 (7,0 diém) 7 ‘ 7 9
Cho doan thang AB, diém C nam gitra hai diém A va B. Trén cing mét nira mat phang bo la
duong thang AB, V& nira duong tron duong kinh AB va nira duong tron duong kinh BC. Lay diem M
thudc nira duong tron duong kinh BC (M =B;M = C) . Ké MH vudng gdc véi BC (HeBC) , duong
thang MH cit nira duong tron duong kinh AB tai K. Hia duong thang AK va CM giao nhau tai E.
a) Chung minh raing HKB = CEB va BE’ = BC.AB 7 ,
b) Tuw Cké CN L AB (N thudc nira dudng tron duong kinh AB), duong thang NK cat CE tai P.
Chung minh rang NP =PE )
c) Chuang minh rang khi NE Ia tiép tuyén cua nira duong tron duong kinh AB thi NE =2.NC

Bai 5 (2,0 diém) ’

Cho a, b 1a cac so duong théa mén a+b+2ab=12
a’ +ab N b’ +ab
a+2b 2a+b

Tim gi4 tri nho nha cua biéu thuc A =



PAP AN PE HQOC SINH GIOI LOP 9 QUANG NINH 2017-2018
Cau 1. 7
a) Rut gon biéu thac

P2 +NT+2N10 +33a =332 -1 %/EH/(*E“E)Z +§/(%/4_+1)3
S+2+1 - 5442 +1

b) Taco X3+y—XQ/_=;—71@27x3+27y+1—27x3/§=0

<:>(3x)3+(3%/§)3+1—3.3x.%/§=0<:>(3x+3y+1).[(3x—3%/3_/) (33 - ) +(1-3x) }:0

=1

X ==

Do x,y >0 nén suy ra 3x=3{/§:1<:> 31 oo,
_ Ly
Y07

Vay gié tri caa biéu thac = 13 9
y
Cau 2.

a) Taco n(n+2)(73n>—1)=72n".n.(n+2)+(n—Dn(n+1)(n+2):24
b) Tathtn=1,2,3 déu khdng thoa man . Vi n > 4 thi ta c6
24427 +2" =k® < 2*(9+2"*)=k* = k!4 . bat k=4h véi h 14 sb tu nhién.Ta co:

h-3=2*
942" =h’=2"*=h’-9=(h-3)(h+3)={h+3=2" <6=23=2"-2"=2"(2""-1)
Xx+y=n-4
2 =2 n==3
=N = . Vay n = 8 I gia tri phl ho
{Zy_x_1:3 {h=5:k=20 ay giatri pht hop
Céau 3.
a) DKXB:XS%
Phuong trinh
1-3x
3 —Tx+2+2-3x-1=0 (3x-1)(x=2)+ ——= =0
( J(x-2) J2-3x +1
<:>(1—3x)(;+2—xj:0Dox<%<:>2—x>i>0:>;+2—x>0
J2-3x +1 3 -3 J2-3x +1

Suyral-3x=0=x= %(TMDK) . Vay phuong trinh c6 nghiém x :%
b) DKXD: (x—2)(y+1)=0. Cong theo hai vé phuong trinh cta hé ta dugc:
x—z—z,/(x—z)(yﬂ)+y+1=0(*)
>2 2
Xét {X> | .phuongtrinh(*)@(x/x—2—«/y+1) —0eoVx—2=Jy+lx=y+3
y_—

Thay vao —2x+y” +y =6 duoc y2—y—12:0®(y—4)(y+3):0:>y=4 Viy=>-1)
Nénx =7.

Lo lx<2 . .
Xet { | Khidd x-2-2 (x—2).(y+1)+y+1 <0 phuong trinh v6 nghiém
y<-



Vay h¢é phuong trinh c6 nghiém (x;y) = (7;4)
Céau 4.

a) Taco BME =BKE =90° nén BMKE néi tiép= HKB = CEB ma HKB =BAE (cung phu véi
HKA) nén CEB=BAE

Xét ABEC VAABAE c6: CEB=BAE va ABE chung nén dong dang
—BE _BC _ BE:_pCaB
AB BE
b) Xét tam giac ABN vudng tai N c6 NC L AB
Suy ra BN” = BC.AB= BN =BE
Hay ABNE can tai B = BNE =BEN (1)
Theo cau a thi CEB=BAE ma BAE =BNP = CEB=BNP (2).
Tir (1) va (2) = PNE = PEN = APNE cén tai P = NP =PE
c) Goi Q la giao diém cua tia BP va NE
Vi BP =BE va PN = PE nén BQ L NE
NE la tiép tuyén cia (O) nén ON L NE. Do d6 ON // BQ=BNO = QBN
Ma BNO = NBO = QBN = NBO hay BN la tia phan giac cia CBQ ma NQ L BQ va
NC L BC nén NQ =NC . Vi BQ la duong trung truc cia NE nén NE =2.NQ suy ra

NE = 2.NC
Caub.

a+b)’
Taco 12=a+b+2ab§( 5 ) +(a+b)=a+b>4. Khidd



2 2 ?
AZ(a+b)-( Ty j:(aﬂ))‘ 2a T > 24~&
a+2b 2a+b a’+2ab 2ab+b (a+b) +2ab

(a1+b)2 K
- +b) 3
(a+b)’ +M
2 2
Viay gid tri nho nhit caa biéu thic A =220 D7 ¥80 10 8 yivachikhia=b=2
. ) Lo a+2‘b 2a+b 3 . . )
PHONG GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI THANH PHO
THANH PHO VINH DU THI CAP TINH CAC MON VAN HOA LOP 9
PE CHINH THUC NAM HQC: 2016-2017

Mon: Toan — Lép 9
Thoi gian 1am bai: 150 phat (khdng ké giao dé)
Ngay thi: 26 thang 11 nam 2016
Bai 1. (4,0 diém)
1) Cho a+b+c=0 va a,b,c déu khéc 0. Rt gon biéu thic:
ab bc ca

= + +
a’+b’ —c’ 7b2+c2—a2 c’+a’-b’
2) Tinh gi& tri cua biéu thuac:
3 2
P_\/X +X" +5x+3-6 tai x:1+%/§+3/2

- \/XS —2x*—7x+3
Bai 2. (4,0 diem)

2 2 _
1) Giai h¢ phuong trinh X Axy+y =3
X—y—Xy=5
2) Tim nghiém nguyén cua phuong trinh sau:
(2x+5y+1)(2“‘ +x° +X+y) =105

Bai 3. (4,0 diém)
1) Ching minh ring khong ton tai s6 nguyén n thoa man (2014 +1) chia hét cho n’+2012n

2) Cho x, y la cac s6 nguyén thoa man 2x* +x =3y’ +y
Ching minh x —y ; 2x +2y+1 va 3x +3y+1 déu la c4c sé chinh phuong

Bai 4. (6,0 diém)
Cho duong tron (O;R) va mot duong thang d khong c6 diém chung véi duong tron. Trén d lay mot
diém M bat ky, qua M ké cac tiép tuyén MA, MB vai duodn tron (A, B 1a cac tiép diém). Ké duong
kinh AOC, tiép tuyén cua (O) tai C cat AB tai E

a) Chimg minh tam giac BCM d6ng dang véi tam giac BEO

b) Chtng minh CM vubng goc vaoi OE

¢) Tim gié tri nho nhit cua day AB va dién tich t& giac MAOB
Bai 5. (2,0 diém)

Gia sir a, b, ¢ l1a nhiing sé thuc thoamén a, b, c=0 va a+b+c:l+%+l:0
a C

6 6 6

, . . _a+b’ +c
Chung minh rang ﬁzabc

a +b +c



PAP AN PE HOC SINH GIOI 9 VINH NAM 2016-2017
Cau 1
1) .Tx a+b+c=0=a+b=——c
Binh phuong hai vé ta dugc a® +b* +2ab=c” nén a’> +b> —c* =—2ab
Tuong tu : b +c>—a®> =—2bc va ¢* +a’ —b’ =—2ac
Dodo A=—20 , bc @ 1 1 1 '3
—2ab  —2bc —2ca 2 2 2 2

3
Viy A=-=
ay >

2) .Tach x(%/i—l)z(1+%/§+%/2)(%/§—1):2—1:1
Suy ra X3/§=X+1:>2x3 =(x+1)3 hay x* =3x>+3x+1
Do d6

p_ N3 3x 14X’ +5x+3-6 _ Jax? +8x +4 -6

- x/3x2+3x+1—2x2—7x+3 «/x2—4x+4

CJHx+17 =6 2x+1-6 2(x+1)-6 2x-4 _,

(x—2)2 B |x+2| x—2 x—2

Vi x=1+32+34>2)
Vay P=2 tai x=1+2+3/4
Cau 2
2 2 Ry _
1) Taco: {X TXY+Y =3 (x-y) +3xy=3
X—y—Xxy=35 X—y—xy=5
bata=x-y,b=xy (1)
a’+3b=3

Hé phuong trinh trén trd thanh
a—-b=35

. a=3 a=-6
Giai hé phuong trinh trén ta dugc b2 hoac b
Véia=3,b=-2thay vao (1) ta dugc

x—y=3 x=1 Clx=2

= va

Xy =—2 y=—2 y=-1

Voia=-6,b=-11 thay vao (1) ta dugc

-y=-6 X—y=-—6
A <9, Y . H¢ phuong trinh v6 nghiém
xy=-11 y —6y+11=0

. . . |x=1 |x=2
Vay hé phuong trinh c6 nghiém va
y=-2 y=-1

2) . (2x+5y+1)(2" +x* +x+y) =105
Vi 105 13 86 16 nén 2x +5y+1 va 2 + x> +x +y phai la cac sb I¢
Tur 2x+5y+1 14 56 16 ma 2x+1 14 s6 1é nén 5y 1a sé chin suy ra y chan
M 1 x%+x+y 1asélé ma x® +x =x(x+1) latich caa hai sé nguyén lién tiép nén 1a sé chan, y

ciing chin nén 2" 1a sé Ié. Didu nay xay ra khi x=0
Thay x=0 vao phuong trinh da cho ta duogc:



Céu 3
1)

2)

Cau 4

(5y+1)(y+1)=105

& 5y? +6y—104=0

& 5y* =20y +26y —104 =0
< Sy(y—4)+26(y—-4)=0
< (5y+26)(y—4)=0

oy= _726 (loai) hoac y =4 (thoa man)

Vay phuong trinh ¢6 nghiém nguyén (x;y)=(0;4)

G sir ton tai s6 nguyén n thoa man (2014 +1) chia hét cho n’ +2012n

Tacod n’ +2012n=n’ —n+2013n=n(n—1)(n+1)+2013n

Vin-1,n.n+1 1a ba sb nguyén lién tiép nén c6 mot sé chia hét cho 3

Suy ra n(n—1)(n+1)i3 ma 2013:3 nén (n’+2012n):3(1)

Mit khac 20142 +1=(2013+1)"" +1 chia cho 3 du 2 vi 201333 (2)

Tir (1) va (2) dan dén diéu gia sir trén 12 vo ly, tic 12 khéng c6 s6 nguyén nao thoa man diéu
Kién bai toan da cho

Tu: 2xX° +x=3y" +y ) =>2x" -2y’ +x—-y =y’ = xX-y)2x+2y+1) =y’ 2)
Mit khac tir (1) ta co: 3x*> —3y° +x—y =x" & (X —y)(3x+3y+1) =x"

=(x— y)2 2x+2y+1D)(Bx+3y+1) = x2y2

= (2x+2y+1)(3x +3y+1) 1a 56 chinh phuong (3)

Gol (2X+2y+1;3x+3y+1) =d

= (2x+2y+1):d;  (Bx+3y+1):d

= (3x+3y+1)—(2x+2y+1)=(x+y)id
=2(x+y):d=2x+2y+1)-2(x+y)=1:d nénd =1

= (2x+2y+1;3x+3y+1) =1 4)

Tir (3) va (4) = 2x+2y +1 va 3x+3y+1 déu 1a s6 chinh phuong

Lai cO tir (2) suy ra (x —y)(2x +2y+ 1) la s6 chinh phuong nén x — y ciing 1a s6 chinh
phuong.

Vay 2y’ +x =3y’ +y thi x—y;2x+2y+1 va 3x+3y+1 déu la cac sé chinh phuong



a) Goi Q 1a giao diém caa AB voi OM
Ta co AM // CE (cung vuéng goéc vai AC)

Suy ra BEC =MAB (so le trong)
Ma ABC =90°; AQM =90 va AMO = OMB (tinh chat hai tiép tuyén cat nhau)

— AMO = OMB = BCE (cun phu véi hai goc bang nhau)
= tan BCE = tanOMB:>E = @ = @ = %(1)
BC MB BC BE
Lai cO0 MBA =OBC (cung phu véi ABO)
Nén MBC =OBE (cung = 90° +OBC) (2)
Tur (1) va (2) suy ra AMBC ~ AOBE (c.g.c)
b) Tu AMBC ~ AOBE = BCM = BEO
Goi I va N lan luot 1a giao diém cua OE véi BC va MC
ABIE ~ ANIC(g.g) = IBE = INC ma IBE =90°
Nén INC=90". Vay CM L OE q
c) Goi H Ia hinh chiéu vudng goc cia O trén d. P 1a giao diém cua AB véi OH

, 0Q OP
Ta co6 AOQP ~ AOHM (g.0) = == = -
Q €8)= 54~ oM

2

:>QO.OM=OP.OH=OA2=R2:>OP=%

Ma O va d ¢ dinh = OH khong d6i nén OP khong ddi
Lai c6 AB=2AQ =2,JOA? ~0Q”> ma OQ <OP

4
= AB=2JOA’—OP* =2, ’R2 - 01;2 = %.\/OHZ -R?

Diu “="xdyra < Q=P<M=H

Vay GTNN ctua AB :%. OH’-R* ©&©M=H



*) Vi MO L AB nén S, = %AB.OM — AQOM

Vé day cung A B, vudng gdc véi OH tai P, do P va (O) cb dinh nén A B, khong doi
Vi OP > 0Q => AB> A B, (lién h¢ giira day va khoang cach tir tim dén day).

Ma OM>OH =S, ., > %AIBI.OH (khong doi)

Diu “="xdy ra <>M=H

Vay GTNN cua S,y :%AIBI.OH khi va chi khi M=H
Céaubs
*a+b+c:0:>a+b:—c:>(a+b)3:—03:>a3+b3+03:—3ab(a+b):3abc
>‘<l+l+l:0:>ab+bc+ca:O
a b c

#% 4% +¢° = (a3 )2 + (b3 )2 + (03 )2 —2(a3b3 +b? +cSa3)

*ab+bc+ca=0=a’b’ +b’c’ +c’a’ =3a’b’c?

Do do6 *a® +b° +c® = (3abc)” —2.3a’b%c? = 3a’b*c?

a®+b° +¢° B 3a’b’c?

~a’+b’+c’ 3abe . o ] )

SO GIAO DUC VAPAOTAO  KY THI CHON HOQC SINH GIOI TINH LGP 9 CAP THCS
NGHE AN NAM HQC 2016-2017

PE CHINH THUC Mon thi : TOAN — BAN;; A
Thoi gian : 150 phat (khong ké giao deé)

Vay =abc

Ciu 1. (4 diém)
a) Timhé s a, b, ¢ caa da thirc P(x) =x* +bx +c¢ biét P (x) ¢6 gi tri nho nhét bang — 1 tai x = 2.

x> +xy’ —xy-y =0

b) Giai h¢ phuong trinh
) Gial h¢ phuong trin {2(x2+1)—3«§(y+1)—y0

Ciu 2. (4 diém)
a) Giai phuong trinh x +2 =3v1—x* +1+x

b) Cho cac s6 thuc duong a, b, ¢ thoa mdn ab+bc+ca =1. Tim gié tri I6n nhat caa biéu thic
p_ 2a N b LS
Ji+a> 140> 1+
Céu 3. (3 diém)
Cho tam gidc ABC ¢6 BAC =135",BC =5cm va dudng cao AH = 1 cm. Tim d6 dai cac canh
ABva AC
Cau 4. (5 diém)
Cho tam giac ABC nhon ndi tiép dudng tron (O), D 1a méot diém trén cung BC khong chira A.
Dung hinh binh hanh ADCE. Goi H, K lan luot 12 tryc tim cua tam giac ABC va ACE. Goi P va Q lan
luot 12 hinh chiéu cua K trén BC va AB, goi I 1a giao diém cua EK véi AC
a) Chung min rang ba diém P, |, Q thiang hang
b) Chimng minh rang PQ di qua trung diém cua KH
Céiu 5. (4 diém)
a) Tim tat ca cac sb nguyén té khac nhau m, n, p, g thoéa mén

I 1 1 1 1
—t+—+—+—+

m n p q mnpq

=1



b) Trén mot bang c6 ghi hai s6 1 va 5. Ta ghi cac sb tiép theo I&n bang theo quy tic sau: Néu c6
hai s6 phan biét trén bang thi ghi thém s6 z=xy+x+y . Chirng minh rang céc s6 trén bang
(trir s6 1) ¢6 dang 3k +2 vai b k 1a tu nhién



PAP AN PE THI HQC SINH G101 9 NGHE AN BANG A 2016-2017
Caul
a) Do da thic P(x) =x*+bx+c ¢ bac hai va c6 gia tri nho nhat 12 - 1 tai x=2 nén viét duoc
dudi dang P(x) = (x—2)" ~1.
Tir do ta co P(x)=x>+bx+c=(x-2)" ~1
Hay ta dugc x” +bx+c=x*—4x+3 , Ddng nhat hé s6 hai vé ta dugc b=—4;c=3
b) Biéu kién xac dinh cta phuong trinh 13 x >0
Phuong trinh thir nhat cua hé twong dwong voi
X=y
x+y =0
V6i x+y?=0, két hop véi diéu kién ta xéc dinh x >0 ta duoc x =y =0
Thay vao phuong trinh con lai ta thay khéng thoa man.
V6i x=y, thay vao phuong trinh con lai ta dugc:
2+ D) =3x(x+ 1) —x =0 <> 2x>=3xx —x =3/x +2=0
Dit t=+/x 20, khi d6 ta duoc phuong trinh 2t* -3t — > =3t +2 =0

x(x+y2)—y(x+y2)=0<:>(x—y)(x+y2):0<:>

Nham dugc t =2;t :% nén ta phan tich duogc
20 (t-2)+ % (t—2)+(t—1)(t—2) =0

& (1-2)(20 +€ +t-1)=0
<::>(t—2)(2t—l)(t2 +t+1):0

1 X:y:ﬁ

t=—
o 2= 2
- X=y=——
t=2 y )
Cau 2.

a) Quan sat phuong trinh ta cha y dén bién ddi 1-x*> =(1—x)(1+x) . Dé y dén diéu kién xac

dinh ta phan tich duoc V1-x> =v/1-x./x+1

Nhu vay ta viét lai duoc phuon trinh x +2 = 3WI=xA/x+1+1+x
Ta ¢ biéu dién x+3 =2(x+1)+(1-x)

Dén day ta dat 4n phu a =x +1;b=+1—x thi ta viét lai phwong trinh lai thanh
2a®+b’ —1=3ab+a

Hay b’ —3ab+2a* —a—1=0 7 ,

Xem phuong trinh trén 1a phuong trinh an b va a la tham so6 thi ta co

A=9a> —4(2a*—-a—1) :(a+2)2

3a—(a+2): 3a+(a+2)

Do d6 phuong trinh c6 hai nghiém la b= a—lvab= =2a+1

Véib=a-1tadugc VI-x =/l+x—1<..... @x:ig

V6ib=2a+] tadugc V1—-x =2Jl+x +1 < ... & x :—i—i
Két hop véi diéu kién ta dugc tap nghiem S = {g;—?}

b) T gia thiét ab+bc+ca=1, ta dé y dén phép bién doi
a’+1=a’+ab+bc+ca =(a+b)(a+c)



Ap dung tuong ty bat dang thuc tro thanh
2a b C
+ +
\/’(a+b)(a+c) \/(a+b)(b+c) \/(a+c)(b+c)
Ap dung bat dang thtrc Cosi ta dugc
p_ 2a b c

Jar)arc) Jarb)brc) Jaro)bro)

[ 1 1 j 1 1 1 1
<a| —+——|+Db + +c +
a+b a+c a+tc 4(b+c) 4(b+c) a+c

a+b b+c a+c 1 9
= + + =l+—+1=—
a+b 4(b+c) a+c 4 4

Vay bat dang thirc dugc ching minh . Dang thirc xdy ra < (a;b;c) :[

7 1 1

NVERNERNIE

)



Cau 3.

goc

41 C Vol
AB,
I H N khi
do
ta duoc

_x\2
2
1 5 ., 1 1 x2

Taco S, :EAH'BCZE .Laico S, = > .CM. AB_EY —

Do dé tadugc S, ,. = ;CM AB—; 2 5 <:>Xy\/_ 10
Tam giac BCM vudng tai M nén ta lai c6 BM +MC2 =BC” .Suyra

2 2 2 2
] (2] s

2

Tur d6 ta duoc x” +y” =15. Ta c6 hé phuong trinh
{x2+y2:15 (X+y)2—2xy=15 {sz/m
= e =
xy\2 =10 xy =52 y=+5
Do vai tro ctia AB va AC nhu nhau nén ta c6 két quala AB= \/E; AC = \/g va

AB=+/5:AC =410



a) Trudc hét, ta ching minh diém K thugc duong tron (O)
Do K Ia tryc tdm cua tam giac ACE nén ta cd KJEF noi tiép
Tur d6 suy ra AKC+AEC =180°
Mat khac do tar giac ADCE la hinh binh hanh nén lai c6 ADC = AEC
Tir d6 suy ra AKC+ADC =180°, nén tir giac ADCK nai tiép hay diém K nam trén
duong tron. 7 7
+) Ching minh ba diém I, P, Q thang hang
Do K la tryc tam tam giac ACE nén ta c6 KI vudng goc véi AC.
buong thang di qua ba diém I, P, Q la duong thang Simson

b) Chung minh PQ di qua trung diém cua KH
Goi N Ia giao diém ciia PQ va AH . Goi M la giao diém cta AH véi duong tron (O).
Khi do6 dé thay tam gidc PHK can. Do AH // KP nén tir giac KPMN Ia hinh thang
Lai c6 BPKQ noi tiép nén suy ra duoc QBK = ABK = AMK = QPK nén tir gi4c
KPMN noi tiép . Do &6 KPMN 1a hinh thang can. Do d6

PMH = PHM = KNM nén KN // HP .
Do vay ti gidc HPKN la hinh binh hanh. Tir d6 ta ¢6 diéu phai chiing minh

Cau 5.
a) Dom,n, p, qlacéc sé nguyén té khac nhau nén khong mat tinh tong quét ta gia sir
n>m>p>q. Khidétaduoc q=>2;p=>3;n=>5m=>7



I 1 1 I 357+237+25.7+23.5+1 248
Dethay +3+—+—+

5 7 2357 2.3.5.7 210
1 1 1 1 3.5.7+11.3.7+11.5.7+11.3.5+1 887
Lai thay: —+ +—+—+ = = <1
577 11 357.11 35711 , 1155
Tur do suy ra trong cac sO m, n, p, g c6 mot so la 2. Do q nho nhat nén ta duoc =2

Tudotalalduoci+1+l+ 1
m n p 2mnp 2

D& thay vai p=5, n=7, m=11 ta c6 %+;+i+ I

11 2.5.7. 11
m, n, p phai c6 mot sé bang 3, do d6 suy ra p=3.
Tirdolai c6 —+ 1+ = hay ta dugc mn—6m—6n=1<(m—-6)(n—6)=37
m n 6mn 6
Pén day ta dugcn=7; m = 43.
Thu lai ta thay cac boi s6 (m;n;p;)=(2;3;7;43) thoa man bai toan

b) T hai s6 trén bang ta thdy c6 mot s6 chia 3 du 2. Do d6 trong hai sé x va y khac nhau thi
c6 x+1 hogc y+1 chia hét cho 3, suy ra (x+1)(y+1) chia hét cho 3

<L Nhu vay trong ba sé nguyén tb

Khi ta viét thém sé méi 1a z=xy+x+y :(x+1)(y+1)—1 thi ta dugc z chia 3 du 2
Nhu vay day sé viét trén bang trir s6 1 ludn chia 3 du 2 hay cac s d6 c6 dang 3k+2

SO GIAO DUC VA PAO TAO  KY THI TUYEN SINH LOP 10 TRUNG HQC PHO THONG

BINH PHUOC NAM HQC 2017-2018
IPE CHINH THUC MON : TOAN ( CHUYEN)
(Pé thi gom 01 trang) Ngay thi : 03/6/2017

Thai gian 1am bai : 150 phat

Cau 1(2.0 diém ) Cho biduthic: p— Y2 Z8HaNTHO ST+ o~ e,

NI +2 x4+ r—2 JTr —1

a) Rt gon biéu thic P .
b) Chobiduthic Q = — 227 -2 Vi 2> 0,2 = 1,2 = 4. Chitng minh Q > 6.
JT+3 T -2
Céu 2 (1.0 diém ) Cho phuong trinh : 2> —2 m—1 z+m’ —3 =0 ( z laan, m l1a tham sé). Tim
m dé phuong trinh c6 hai nghiém z,,z, sao cho z + 4z, + 2z, — 2ma, = 1.
Céu 3 (2.0 diém)
a) Giaiphuong trinh: 2 + 27 —2 =2z —1 +y—2" + 8z — 7 +1.

Ao +1—ayy” +4 =0 1
»\W—aﬁy2+1+3\/x—1:xy2 2.
Céu 4 (3.0 diém)

Cho tam gidc ABC ¢6 BAC =60°, AC =b,AB =c b > c .Duong kinh EF cua dudng tron
ngoai tiép tam giac ABC' vudng géc véi BC tai M ( E thuge cung lén BC'). Goi I va J la
chan duong vudng goc ha tr £ Xuong cac duong thang AB va AC . Goi H va K la chan
duong vudng goc ha tir ' xudng cac duong thang AB va AC'.
a) Chung minh cac tir giac AIEJ, CMJE ndi tiep va EAEM = EC.EI .
b) Chung minh I,J, M thang hang va IJ vudng goc voi HK .
¢) Tinh d6 dai canh BC' va ban kinh dudng tron ngoai tiép tam giac ABC theo b,c.

Céu 5 (1. diém ) Chiing minh biéuthac S =n* n+2°+ n+1 n® —5n+1 —2n —1 chia hét
cho 120, vé6i n 1asé nguyén.

b) Giai hé phuong trinh :



Céu 6 (1. diém)
a) Chobasé a,b,c thbamin a+b-+c=0valal <1, [o| <1, Icl <1. Chiing minh rang

a' + 0%+ <2
Py — 2y
r—1 y—1

b) Tim gi4 tri nho nhit cua biéu thac T = V6i z,y 1a cac s6 thyuc Ién hon
1.

-Ht



DPAP AN VAO 10 TOAN CHUYEN BINH PHU'OC 2017-2018

Caul
a) Taco
_ T metaNTH6 VTl
Jr 42 T+ —2 Jr —1
N -1 —ztadr+6- Yo+l YT +2

N -1 Jr +2

r—Nr—z+adr+6—2—3Jr -2

a JT—1 T +2
o4 aJT — 4T +4
VTl T2

Jr—1 z—4

VT -1 T2
=Jzr —2.
b) Vé6i >0,z =1,z =4,taco
0= x+27 .P oz +27  x—9+36

V43 VT-2 JT+3 VT +3

36

= $—3+ﬁ+3——6+ T+ 3 +ﬁ+32_6+12_6'

DAu “=" x4y ra khi X +3=

\Ffisc(ﬁwf:se@x:g.

Cau 2 Phuong trinh da cho c6 hai nghiém khi va chi khi A’>0< -2m+4>0< m<2 (1)
X +X, =2(m-1)

X.X, =m’ -3

Ma 7 + 4z, + 2z, —2ma, =1

s ox —2m+2 +2 2 +z, =1

& 2.2 +2 1, +x, =1

S -m'+3+4m—1 =1

Theo hé thac Vi-ét: {

, m=2+2
& —4m+2=0« 2
" " m=2—2
Tu (1) va (2) suyra m=2-2.

Cau3d
a) bieukién 1<x<7

Tacod z+207T—2z =2z —1+—2>+82—7 +1
S21—z—-Jr—1+2-1—Jz—1 7—2z =0

S2JT—z—Jz—1 +Jz—1Jz—-1—-J7—2 =0
o JT—z—Jr—1 2—z—1 =0




Nr—1=2 T =95 .

& & (thoa man diéu kién).
Je—1=7-=z =4

Vay phuong trinh c6 hai nghiém x=4;x=5.

x=1 .
, k&t hop véi phuong trinh (1), tacé y > 0.

2

b) Dicu kién{ ,
X“—xy“+1>0

Tu (1), taco

4@—xy\/m:0 S AfX+1=xy Yy +4

& 16(x+1)=x"y*(y* +4) < (y* +4y*)x* ~16x-16=0.

Giai phuong trinh theo an X ta duogc X=i2 hodc x=—; 1 <0 (loai).
y y +

Vi X:i2<:> xy? =4 thé vao phuong trinh (2), ta dugc : VX* =3 +3Jx-1=4
y

Didu kién x>+/3, taco
VX2 =3+3Yx-1=4
<:>(x/x2—3—1)+3(\/x—1—1):0
2 —
x> —4 . 3(x-2) 0
IX2—3+1 x-1+1
X+2 3
& (x=2 + =0
( )L\/xz—3+1 \/X—1+1]
X+2 N 3
V¢ —3+1 x-1+1
y* =2
y>0

& x—=2=0 (vi >0)=x=2.

Véi x=2 taco { < y=+/2. Két hop vé6i didu kien trén, hé phuong trinh c6 nghiém

(2;\/5).

Cau 4

H F

a) TacO: AIE = AJE = 90" nén tr gidc AIEJ noi tiép.



EMC = EJC = 90° nén ti giac CMJE noi tiép.
Xét tam gidc AAEC va AIEM , c6

ACE = EMI ( cung chan cung JE cua dudng tron ngoai tiép ta giac CMJE ).
EAC =EIM (cung chian cung JE cua dudng tron ngoai tiép ta giac AIEJ).

Do d6 hai tam giac AAEC déng dang AIEM = % = % — EAEM =EC.El (dpcm).

b) Taco IEM = AEC = AEI =CEM .

Mt khac AEI = AJl (cung chin cung 1J), CEM =CJM ( clng chin cung CM ). Suy ra
CJM = AJl . Ma I,M nam hai phia cua duong thing AC nén CIM = AJl déi dinh suy ra
I,J,M thing hang.

Tuong tu, ta chimg minh dwgc H, M, K thang hang.

Do ti gidc CFMK nai tiép nén CFK =CMK .

Do ti giac CMJE noi tiép nén JME = JCE.

Mit khac ECF =90° = CFK = JCE (Vi cung phu véi ACF ).

Do d6 CMK = JME = JMK = EMC =90° hay 1J L HK.

¢) Ké BN LAC (N eAC).Vi BAC =60° nén ABN =30’

oAN=AB S pne oAz anz =3
2 2 4

2 2
— BC?=BN?+CN? =3%+(b—%j —b? +¢? —bc = BC = v/b? + c* —hc

Goi O la tim dudng tron ngoai tiép tam giac ABC, R 1a ban kinh duong tron ngoai tiép tam giac
ABC . Xét tam gidc déu BCE c6 R = OE :gEM _ 2'33C2J§ :%. 3(b” +¢*—bc)
Céaubs

Tacé

S=nn'"+5n"+5n"—5n—6

=n|n"—1 n°4+6 +5n n°—1
=nn’—1 n*+5n+6
=nn—1n+1 n+2 n+3
=n—1nn+1 n+2 n+3
Taco S latich caa 5 s6 nguy@n ty nhién lién tiép chia hét cho 5! nén chia hét cho 120.
Cau 6
a) Tugiathiét lal < 1,[p| < Ll <1,taco a* <a’,b° <b*,c® <. T dé
at +0° +c <a+b+
LaicO6 a—1 b—1 ¢—1 <0va a+1 b+1 ¢+1 >0 nén
a+1 b+1 ¢c+1 —a—1 b—1 ¢—1 >0
< 2ab+2bc+2ca+2>0< -2 ab+bc+ca <2.
Honnta a+b+c=0<a*+b° +c* =— ab+bc+ca <2.Vay at +0° + ¢ <2,
P4y 24y P-4y y-1 2y
r—1 y—1 r—1 y—1 y—1 x—-1
Dozxz>1ly>1nénz—1>0,y—1>0

b) Taco T =

2 2
z Y
)

Ap dung bat dang thirc Cauchy cho 2 s6 duong . -
y—1'z—




r—1 +1>20z -1 Jo— —1220@3:—2«/:5—120@\/:”_122
l‘_
y—1+1>2fy—1e Jy—1-1 >200y—2Jy—1>0c — >2
Jy—1
z’ Y’ 2y
Dodo T = +
y—1 -1 »\/x— Ny—17
$2 o y
y—1 z-—1 =9
Diu“="xayrakhi {z—1=1 Sl (thda man diéu kién)
y—1=1

Vay gia tri nho nhat cua biéu thac 7= 8 khi z = y = 2.

Luu y : Hoc sinh gidi theo cdch khdc diing khoa hoc theo yéu cau bai toan giam khdo can
nhdac cho diém toi da cua tieng phan.

SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI CAP TINH
LANG SON LOP 9 THCS NAM HQC 2014-2015
Man thi: TOAN

Thoi gian : 150 phut
. Ngay thi: 31/3/2015
Céu 1. (4 diem)
X+2 «/; +1
XA/ X — 1 X+ ‘\E-ﬁ*l 1- \/F
1. Rt gon biéu thuc A
2. Chung minh rang A khong nhan gia tri nguyén véi x>0; x =1
Cau 2. (4 diém)
Giai phuong trinh : X +6x+10=242x+5
Cau 3. (4 diem)
Cho phuong trinh x> —2(a+1)x+2a=0 (1) (véi a la tham sb)
1. Chang minh rang phwong trinh (1) ludn ¢ hai nghiém véi moi a
2. Tim a dé phuong trinh (1) ¢6 hai nghiém 14 d6 dai hai canh ciia mot hinh chit nhat c6 do dai
duong chéo la 23
Céiu 4. ( 6 diém)
Cho goc xOy ¢6 s6 do bing 60° . Buang tron 6 tam K tiép xtc vai tia Ox tai M va tiép xiic
vei tia Oy tai N. Trén tia Ox lay diém P thoa man OP = 30M. Tiep tuyen cua duong tron (K) qua P
cat tia Oy tai Q khac O. Buong thang PK cat duong thang MN tai E. Buong thiang QK cat duong
thang MN tai F. ‘ ‘
1) Chtng minh rang hai tam giac MPE va KPQ dong dang véi nhau
2) Chiing minh tt giac PQEF ndi tiép
3) Goi D la trung diém PQ. Ching minh tam giac DEF déu
Caiu 5. (2 diém) ‘
Cho x, y duong thoa man dieu kign: x+y>6

Cho biéu thirc A =

x=0;x#1)

Tim gié tri nho nhét cia biéu thae P = 3X+2y+§+§
Xy



PAP AN PE THI HQC SINH G101 TOAN 9 LANG SON 2014-2015
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Rat gon dugc A= ——F+—
X+x +1

Chung minh dugc 0 < A <1 nén A khong nguyén
Cau 2.
PT < x> +8x +16 =2x+5+2/2x +5 +1

2
c>(x+4)2 :(\/2x+5 +1)
Nghiém phuong trinh la x = -2
Cau 3.
C6 A'=a’ +1>0 véi moi a nén phuong trinh ludn c6 nghiém
X, +x,=2a+2

Céau 1.

Theo gia thiét x} +x} =12, theo Vi et
X,.X, =2a

Nén (2a+2) —4a=12 haya=1;a=-2
Cau 4

1. PKla phéan giac goc QPO nén MPE = KPQ (*)

Tam gidc OMN déu = EMP =120°
QK ciing 13 phan gidgc OQP = QKP =180° — (KPQ 4 KQP)

Ma 2.KQP+2.KPQ =180" -60" =120" = QKP =120"
Do d6 EMP =QKP (*%*)
Tur (*) va (**) ta c6 tam gidc MPE ddng dang véi tam giac KPQ
2. Do hai tam giac MPE va KPQ ddng dang nén MEP = KQP hay FEP =FQP
Suy ra tir giac PQEF noi tiép trong dudng tron



3. Do 2 tam giac MPE va KPQ ddng dang nén M_PE suy ra PM_PR
PK PQ PE PQ
Ngoai ra MPK = EPQ , do d6 hai tam giac MPK va EPQ ddng dang
Tu d6 PEQ =PMK =90°
Suy ra, D la tm caa duong tron ngoai tiép tir giac PQEF
Vi vay tam giac DEF can tai D
Ta c6 FPD =180" —(FDP+EDQ) - POQ = 60"

Tir d6 tam giac DEF 1a tam giac déu

Cau 5.
Taco (\/a_—\/E)ZO nén a+b>2+ab véia, b duong
T gia thiét

2P:3(x+y)+(3x+2)+[y+ﬁj23.6+2.6+2.4:38
X y

Nén 2P >38 < P >19. Vay Min P=19 khi x=2; y=4

SO GD&DPT NGHE AN KY THI TUYEN SINH VAO LOP 10

TRUONG THPT CHUYEN PHAN BQI CHAU
NAM HOQC 2012- 2013

Pé thi chénh

Man thi: TOAN
Thoi gian: 150 phat (khdng ké thoi gian giao dé)
Cau 1 (7,0 diém).
a) Giai phuong trinh: (\/X+1+21)(5—Xx) =2x.

o X*—2Xy+Xx—2y+3=0
b) Giai hé phuong trinh:
y?—x*+2xy+2x-2=0.

Cau 2 (3,0 diém).
Tim céc s6 ty nhién X vay thoa man 2 +1= y?,

Cau 3 (2,0 diém).

. 1 1 .
Cho ba so duong X, Y, Z thoa mdn —+ — + — =1. Chtng minh rang:
X Yy z

Jx+yz +Jy+x 2+ xy > xyz +x+ [y +/z.

Cau 4 (6,0 diém).

Cho duong tron tam O, dwong kinh AB. Trén duong tron I4y diém D khac A va DAB > 60°.
Trén duong kinh AB lay diém C (C khac A, B) va ké CH vudng goc voi AD tai H. Phén giac trong



ciia goc DAB cat duong tron tai E va cat CH tai F. Puong thang DF cat duong tron tai diém tha hai
N.

a) Chuang minh t& giac AFCN noi tiép duong tron va ba diém N, C, E thang hang.
b) Cho AD = BC, chirg minh DN di qua trung diém cua AC.
Cau 5 (2,0 diém).
Mot tir giac 16i co do dai bon canh déu 1a sé tu nhién sao cho tong ba sé bat ki trong ching

chia hét cho s con lai. Ching minh rang tir gidc d6 c6 it nhét hai canh bang nhau.

--------- Hét --------
Ho VA BN thi SINN: e S6 bA0 danh:. ...,
Chaz ky cua Giamthi 1i.......ccocoevveieiiecn, Char ky cua Giam thi 2:..........ccoceveneee.
SO GD&DPT NGHE AN KY THI TUYEN SINH VAO LGP 10

TRUONG THPT CHUYEN PHAN BOI CHAU
NAM HQC 2012- 2013

HUONG DAN VA BIEU PIEM CHAM MON TOAN
DE CHINH THUC

(Huéng dan va biéu diém nay gém cé 3 trang)

Caul 7,0 diém
PK: X+1>0 < x>-1. 0,25
Véi X =0 khong l1a nghiém ciia phuong trinh 0,5
a) V6i X0, nhan 2 vé voi VX +1—1#0 ta duoc

0,5

x(5-x)= ZX(M—l)

S2IXx+1=7-x 0,5

7—x=>0

.2 e 0,5
4,0 diem 4(x+1)=(7-x)°

X<7
= 0,5
{x2—18x+45=0




Xx<7

<< x=3 0,5
x=15
< X =3 (thoa man cac didu kién). 0,5
Vay phuong trinh ¢6 nghiém X = 3. 0,25
X2 —2xy+X—-2y+3=0 (1) 2X% —4xy +2X -4y +6=0 05
@ 1
Y2 =X +2xy+2x-2=0 (2) |y?—x?+2xy+2x-2=0
b) = X2+ Y2 —2xy+4x—4y+4=0 0,5
o (x-y+2)° =0 05
<> Y =X+2. Thay vao pt (1) ta dugc 0,5
5+
x2+5x+1=0<:>x:5_T\/ﬁ 0,5
3.0 diem Vay hé c6 hai nghiem (X;y) la
0,5
5-21 —-1-21) (-5+421 -1+4/21
2 ’ 2 ’ 2 ’ 2 '
Cau 2 3,0 diém
2+1=y’ & 2=y’ -1 & 2*=(y+1)(y-1). 0.5
Pt y+1=2", y-1=2" (mneN; m>n). 0.5
Khido 2" —-2"=y+1-(y—-1)=2 0.5
2" (2" -1)=2 0,5
2" =2
= = n=1;m=2; thoamindk m,neN;m>n 0,5
2" —1=1
Vay X=3;y=3. 0.5
Cau 3 2,0 diém
Bat dang thuc da cho twong dwong véi
Ja+bc ++/b+ca++/c+ab>1++/ab ++/bc ++/ca, 05
Voi azl,bzi,c:l, a+b+c=1
X y z
Taco: Va+bc =,/a(@a+b+c)+hc 075
= Ja® +a(b+c)+bc > a’ + 2a/oc + be =a+ /b,
0,25

Tuong tw: \/b+ca >b++/ca;v/c+ab >c++/ab.




Tir d6 ta co dpem. DAu bang xay rakhi Xx=y =2z =3.

0,5

Cau 4 6,0 diém
E
D
y
A O- c B
M
N
a) . 0,5
) Taco : ACH = ABD (so le trong) (1) ’
4,0 diem
ma AND = ABD (gdc néi tiép cuing chin mét cung) (2) 0.5
tir (1) va (2) suy ra AND = ACH hay ANF = ACF 0.5
suy ra tir giac AFCN ndi tiép duong tron 0,5
AFCN néi tiép dudng tron = CNF = CAF hay CND = BAE (3) 0.5
Mit khac BAE = DAE = DNE ) 0.5
tir (3) va (4) suy ra CND =END 0.5
=N, C, E thing hang 0,5
Qua C ké duong thdng song song véi AD cit tia DN tai M 0,25
Taco DAB =ACM (so le trong) 0,25
b) Ma DAB = DNB (géc néi tiép cing chan mot cung) 0,25
= ACM = DNB = tir gidc BCMN noi tiép duong tron 0,25
2o i | = CBM=END; CMB=ENB (vi N, C, E thing hang) 0,25
,0 dié
mit khac END = ENB = CBM =CMB 0.25
= CB =CM. laic6 CB = AD (gt) = AD = CM 0,25
AD = CM, AD//CM suy ra ADCM Ia hinh binh hanh => dpcm 0,25
Caus 2,0 diém
Goi d6 dai cac canh cuatar giac laa, b, c,d (a, b, c,de N*). Gia st khdng
c6 2 canh nao cua tir gidc bang nhau. Khéng mat tinh tong quat, gia st a > 0,5

b>c>d. (¥




Do tir giac 16i néna<b + ¢ +d
— a<b+c+d<3a 0,5
—> 2a<atb+c+d<4a
Tt gia thiét cua bai toan suy raa + b + ¢ + d chia hét cho cac sd a, b, ¢, d 095
néntacdé: a+b+c+d=3a (1) '
Pit a+b+c+d=mb vsimeN" (2
. 0,25
a+b+c+d=nc vé6i neN (3)
Doa>b>c = n>m>3 =n>=5m=>14 0,25
Cong (1), (2), (3) dugc
3(@+b+c+d)=3a+mb+nc = 3a+4b + 5¢ 0.5
= (b—d) +2(c—d) < 0, mau thuin (*) ’
—> T gi4c 6 it nhat 2 canh bang nhau.
(Thi sinh 1am cach khac ding vén cho diém tdi da)
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LGP 10
PHU THOQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HOQC 2015-2016

Mon Toan
(Danh cho thi sinh thi vao 16p chuyén Toén)
Thoi gian 1am bai: 150 phat, khong ké thoi gian giao dé
Pé thi c6 01 trang

PE CHINH THUC

Cau 1 (1,5 diém)
a) Chtng minh riang néu s nguyén n 16n hon 1 thoa man n”+4 va n*+16 1a cac sé nguyén

t6 thi n chia hét cho 5.

b) Tim nghiém nguyén ciia phuong trinh: X* —2y(X—Y) = 2(x +1).
Cau 2 (2,0 diém)

o) -
+ .

20241345 242-+3-5

b) Tim m dé phuong trinh: (X —2)(x—3)(X+4)(Xx+5)=m c6 4 nghiém phan biét.
Cau 3 (2,0 diém)

a) Giai phuong trinh: X* —X —4 = 2/x—1(1-X).

a) Rat gon biéu thuc: A=

- x*+xy’ =10y =0
b) Giai hé phuong trinh: .
X’ +6y? =10
Cau 4 (3,5 diém)
Cho duodng tron (O; R) va day cung BC = R+/3 ¢6 dinh. Diém A di déng trén cung 16n BC

sao cho tam giac ABC nhon. Goi E 1a diém ddi xtmg véi B qua AC va F 1a diém ddi xiang v6i C qua



AB. Cac duong tron ngoai tiép cac tam giac ABE va ACF cat nhau tai K (K khong tring A). Goi H 1
giao diém cua BE va CF.

a) Chiing minh KA 1 phan giac trong goc BKC va tir giac BHCK ndi tiép.

b) Xac dinh vi tri diém A dé dién tich t&r giac BHCK 16n nhit, tinh dién tich 16n nhat cua ttr
giac do theo R.

¢) Chuing minh AK ludn di qua mot diém cb dinh.

Cau 5 (1,0 diém)
4 1 1 -7 . I4 .2
Cho 3 s6 thuc duong X, y, z thoa man: — +—+— =1. Tim gia tri nho nhat cua biéu thic:
X° y® oz
2,2 2,2 2,2
z Z°X X
P = y2 2 + 2 2 + 2 y 2\"°
X(yP+2%) y(Z2+x) z(x+y?)
-------------- 2| O [CUR—
Ho VA BN i SINN oottt Sé béo danh: ...

Thi sinh khong dwoc sir dung tai ligu. Can bg coi thi khdng gidi thich gi thém



SO GIAO DUC VA KY THI TUYEN SINH VAO LOP 10

PAOTAO TRUNG HQC PHO THONG CHUYEN HUNG VUONG
PHU THOQ NAM HOQC 2015-2016
— - HUONG DAN CHAM MON: TOAN
DE CHINH THUC (Danh cho thi sinh thi vao 16p chuyén Toén)

(Huwéng ddn chdm gom 05 trang)

I. Mt s6 chil y khi cham bai

e Hudng din cham thi duéi day dua vao loi giai so lugc ctia mot cach, khi chdm thi, can bo chdm thi can
bam sat yéu cau trinh bay 1oi giai day du, chi tiét, hop 16-gic va c6 thé chia nho dén 0,25 diém.

e Thi sinh Iam bai theo cach khac voi Huéng ddn ma dung thi té chim can thdng nhét cho diém tuong ung
v6i thang diém ciia Huéng dan cham.

e Diém bai thi 12 tong diém cac cau khong lam tron so.

IL. Pap dn-thang diém

Cau 1 (1,5 diém)

a) Chiing minh rang néu sé nguyén n Ién hon 1 thoa mén n° +4 va n*+16 1a cac sé nguyén t4 thi
n chia hét cho 5.

b) Tim nghiém nguyén ciia phuong trinh: X* —2y(Xx—Yy) = 2(x +1).

Néi dung Piém

a) (0,5 diém)
Ta c6 v6i moi sb nguyén m thi m?chia cho 5 du 0, 1 hoic 4.
+ Néu n’chiacho 5du 1thi n*=5k+1=n’+4=5k+5:5keN.

nén n”+4 khong l1a sé nguyén té.

0,25

+ Néu n®chia cho 5 du 4 thi n®=5k+4=>n*+16=5k+20:5k e N,
nén n® +16 khong la sé nguyén té. 0,25
Vay n*:5 hay n chia hét cho 5.

b) (1,0 diém)
X =2y(x—y)=2(x+1) & x* -2(y +D)x+2(y*-1)=0 (1) 0,25
Pé phuong trinh (1) c6 nghiém nguyén x thi A' theo y phai 1a s6 chinh phuong

Taco A'=y +2y+1-2y* +2=—y* + 2y +3=4—(y-1) <4

0,25
A'chinh phuong nén A'e{0;1;4}
+ Néu A'=4:>(y—1)2=0<:>y=1thayvéophu’ongtrinh(l)tac():
) x=0
X —4x=0=x(x-4)=0< :
x=4
; 2 0,25
+Néu A'=1=(y-1) =3=>ye¢Z
. =3
+ Néu A'=O:>(y—l)2:4<:>{y :
y=-1
+V6i y =3 thay vao phuong trinh (1) ta co: X° —8X+16:O<:>(X—4)2 =0 x=4.
+V6i y = —1 thay vao phuong trinh (1) ta c6: X* =0<> x=0. 0,25

Vay phuong trinh (1) ¢6 4 nghiém nguyén : (X;y) e {(0;1);(4;1);(4; 3);(0; —1)}.

Céu 2 (2,0 diém)




o) -
224345 242-3-5

b) Tim m dé phuong trinh: (X—2)(Xx—3)(X+4)(X+5)=m c6 4 nghiém phan biét.

a) Rat gon biéu thue: A=

Néi dung Piém
a) (1,0 diém)
A 2(3++/5) . 2(3-+/5) 0.25
446425 4-+6-25
=2 3+5 + 3-\5 =2[3+‘/§+3_\/§j 0,25
4+ J(B+1? 4-\(B-1y 5+J5 5-45
B 2_(3+\/§)(5—\/§)+(3—\/§)(5+\/§) _,[15-3J5+5(5-5+15+3/5 555 008
I (5++/5)(5-+/5) 25-5 ’
—2.29_ 5 vay A=2. 0.25
20
b) (1,0 diém)
Phuong trinh (X —2)(x—3)(X+4)(x+5)=m <> (x* + 2x—8)(x* +2x—15) =m (1) 0.25
Pit X* +2x+1=(X +1)2 =y (y=0), phuong trinh (1) tré thanh:
— —_ — 2 f— —_ =
(y-9)(y-16)=mey 25yt144 m=0 (2) 025
Nhén xét: Véi mdi gid tri y >0 thi phuong trinh: (X+1) =y c6 2 nghiém phén biét, do d¢
phuong trinh (1) c6 4 nghiém phan biét < phuong trinh (2) c6 2 nghiém duong phan biét.
A'>0 A'=4m+49>0 49
<1S>0 ©4125>0 & —<m<144, 0,25
P>0 144-m>0
sl 49 ‘ ‘ . A
Vay véi —T< M < 144 thi phuong trinh (1) ¢6 4 nghiém phan biét. 0,25
Céu 3 (2,0 diém)
a) Giai phuong trinh: X° — X —4 = 24/X —l(l— X).
o x*+xy’ =10y =0
b) Giai hé phuong trinh:
X’ +6y* =10
Néi dung Piém
a) (1,0 diém)
Bléll klél’l x>1 (*) 0.25
Tacé: X2 —X—4=2x~-1(1-Xx) & x* +2x/x 1+ x~1-2(x +/x-1)~3=0
Dit x+x—1=y (Piéukién:y>1 (**)), phuong trinh tré thanh y>—2y—-3=0. 0,25
=-1
yz_2y—3:0<:>(y+1)(y—3):o<:>B_3 0,25
+Véi y = —1 khong thoa man diéu kién (**). 0.5

+Véi y =3 ta c6 phuong trinh:




x+\/x—1:3<:>\/x—1=3—x<:>{

thoa man diéu kién (*). Vay phuong trinh ¢6 nghiém X = 2,

X<3
X=2&X=2

x<3 {x£3
o
Xx=5

o
X—1=9—6X+ x> x> —7x+10=0 {

b) (1,0 diém)

x® +xy? —10y =0 x3+xy2—(x2+6y2)y=0 D 0.95

@ )

x* +6y* =10 x> +6y® =10 (2)
Tur phuong trinh (1) ta co

X+ xy? —(x* +6y°)y =0 x*+xy* X’y —6y° =0 0.25
& X =2x7y + X7y = 2xy? +3xy* —6Y° =0 < (x—2y)(X* +xy +3y*) =0

X=2y

X—2y)(x*+xy+3y’)=0< 0,25

( y)( ey ) {x2+xy+3y2:0
? 11y?

+ Truong hop 1: X* + xy +3y° =O<:>(x+%j +Ty:0:>x: y=0
Véi X =Yy =0 khong thoa man phuong trinh (2).
+ Truong hop 2: X =2y thay vao phuong trinh (2) ta co: 0,25

4y* +8y* =12 < y° =1<:{

Vay hé phuong trinh c6 2 nghiém (X; y) € {(2;1);(—2; —1)}.

y=1= x=2
y=-1l=>x=-2

Céu 4 (3,5 diém)

Cho dudng tron (O; R) va day cung BC = R«/3 c¢é dinh. Didm A di déng trén cung 16n BC sao

cho tam giac ABC nhon. Goi E 13 diém d6i xing voi B qua AC va F 1a diém ddi xang véi C qua AB. Cac

duong tron ngoai tiép cac tam giac ABE va ACF cat nhau tai K (K khong tring A). Goi H 1a giao diém
cua BE va CF.

theo R.

a) Ching minh KA 14 phén giac trong goc BKC va tir giac BHCK noi tiép.
b) Xéc dinh vi tri diém A dé dién tich ta giac BHCK Ion nhat, tinh dién tich 1on nhat cia tir gidc do

¢) Chimg minh AK luén di qua diém cb dinh.

Néi dung Piém




a) (1,5 diém)
Taco AKB = AEB (vi cling chian cung AB cua duong tron ngoai tiép tam giac AEB)
Ma ABE = AEB (tinh chét d4i xtg) suy ra AKB = ABE (1)

. 0,5
AKC = AFC (vi cing chin cung AC cta dudng tron ngoai tiép tam giac AFC)
ACF = AFC (tinh chit d6i ximg) suy ra AKC = ACF (2)
Mait khac ABE = ACF (cung phu véi BAC) (3). Tur (1), (2), (3) suyra AKB = AKC 0.95
hay KA la phan giac trong cua goc BKC. ,
Goi P, Q lan luot 1a cac giao diém cua BE véi AC va CF voi AB.
Taco BC = R+«/3 nén BOC =120°; BAC = % BOC =60°. Trong tam giac vuong ABP 0,25
c6 APB =90°; BAC =60° = ABP =30° hay ABE = ACF =30°.
Tu gidc APHQ cé 095
AQH + APH =180° = PAQ + PHQ =180° = PHQ =120° = BHC =120° (déi dinh). !
Tacd AKC = ABE =30°, AKB = ACF = ABE =30° (theo chimg minh phan a).
Ma BKC = AKC + AKB = AFC + AEB = ACF + ABE =60° suy ra BHC + BKC =180° 0,25
nén tir giac BHCK noi tiép.
b) (1,5 diém)
Goi (O°) 1a dudng tron di qua bn diém B, H,C, K. Ta c6 day cung BC = R+/3, 0,5
BKC =60° = BAC nén ban kinh dudng tron (O’) bang ban kinh R cta dudng tron (O).
Goi M 1a giao diém cua AH va BC thi MH vudng goc véi BC, ke KN vuong goc vei BC (N thuoc
BC), goi | 1a giao diém cua HK va BC.

) 1 1 1

Tacd Sgiek = Senc + Seck = 5 BC.HM + 5 BC.KN = 5 BC(HM +KN) 0.25

Sencx S%BC(HI +KI) =%BC.KH (do HM <HI; KN<KI ).




Ta c6 KH la day cung cua duong tron (O’; R) suy ra KH < 2R (khong doi)
nén S, lon nhtkhi KH =2R va HM + KN = HK =2R. 0,25
Gia tri 1on nhat S, = % RV/3.2R = R%/3. 0,25
Khi HK 1a duong kinh cua duong tron (O) thi M, |, N tring nhau suy ra | 1a trung diém cta BC 0.25
nén AABC can tai A. Khi d6 A 1a diém chinh gitra cung 16n BC. ’
¢) (0,5 diém)
Tacé BOC =120°; BKC =60°suy ra BOC + BKC =180° 0,25
nén tt giac BOCK ndi tiép dudng tron.
Ta c6 OB=OC=R suy ra OB =0OC = BKO =CKO hay KO la phan giac goc BKC 0.95
theo phan (a) KA 1a phan giac goc BKC nén K ,0, A thang hang hay AK di qua O c6 dinh '
Cau 5 (1,0 diém)
Cho 3 sb thuc duong X, y, z thoa man: iz + iz +i2 =1. Tim gi tri nho nhat cua biéu thuc:
x>yt oz
222 ZZXZ X2 2
P = yZ 2 + 2 2 + 2 y 2\’
x(y?+2%)  y(Z+x*) z(X+y?)
Ngi dung piém
, 1 1 1
Ta cod P= T 1 + 1 1 + . 1
2
7y Z° X x* y
§ 11 2 | 2
Pit —=a;—=b;==c thi a,b,c>0va a*+b*+c*=1.
y z
F)_a+b+c_a2+b2+cz 0.25
b’+c* c’+a® a’+b’ a(l-a’) b(1-b*) c(1-c?)
Ap dung bét dang thirc Cosi cho 3 s6 duong ta co
2 4 a2 .4 a2}
a’(1-a?)’ _Lopa_aya_ary <t Hizarlza ) 4
2 2 3 27
2
—a(l-a?)< 2 2 3J§a2(1)
3\/’ a(l—-a’) 2
2 2
Tuong ty: b > 33 b® (2); > 33 ¢ (3 0,25
bl-b*) 2 cd-c) 2
Tu (2); (2); (3)tacd P> %(az +b? +C2) zﬁ. Ping thirc xdy ra < a=b=c= i hay
2 2 NG
0,25

Xx=y=z=+3.  Vaygiatrinho nhitcaaP la %

SO GD&PT VINH PHUC KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC 2016 — 2017
PE THI MON: TOAN

PE CHINH THUC Danh cho thi sinh thi vao lép chuyén Toan va chuyén Tin

Thoi gian lam bai: 150 phut, khong ké thei gian giao de.




Cau 1 (2,0 d@iém). Cho phuong trinh X* +3x* —mx* +9x+9=0 (m la tham sd).
a) Giai phuwong trinh khi m = -2,
b) Tim tat ca cac gia trj cia m dé phuong trinh di cho c6 it nhat mot nghiém duong.
Cau 2 (3,0 diém).
a) Giai phwong trinh 3x° —4Xm+ 4x-3=0.
b) Tim tat ca cac nghiém nguyén X,y cia phuong trinh X* = y? (x +y* + 2y2).
Cau 3 (1,0 diém). Cho a,b,c 1a cac s6 thyc duong thoa mdn a+b+c =3. Ching minh ring
4(a2 +b° +C2)—(aa +b° +c3) >0,

Cau 4 (3,0 diém). Cho tam giac ABC nhon ngi tiép duang tron (O) véi AB < AC. Goi M Ia trung
diém BC, AM cit (O) tai diém D khac A.Dudng tron ngoai tiép tam giac MDC cét duong thang
AC tai E khéac C . Duong tron ngoai tiép tam giac MDB cit duong thang AB tai F khéac B.
a) Chang minh riang hai tam giac BDF,CDE d6ng dang va ba diém E,M,F thang hang.
b) Chirng minh rang OA L EF.
¢) Phan giac cua goc BAC cit EF tai diém N . Phan gi4c cua cac goc CEN va BFN lan luot cat
CN, BN tai P va Q. Chung minh ring PQ song song véi BC.
Cau 5 (1,0 diém). Tap hop A={1;,2;3;...;3n—1;3n} (n la sé nguyén duong) duoc goi 1 tap hgp can
doi néu co thé chia A thanh n tap hop con A, A,,..., A, vathoa man hai diéu ki¢n sau:

i) Mdi tap hop A (i =1,2,...,n) gdm ba sé phan biét va c6 mot sb bang téng cua hai s6 con lai.

ii) Cac tap hop A, A,,..., A, ddi mot khdng cé phan tir chung.
a) Ching minh rang tap A={1;2;3;...;92;93} khong la tap hop cin déi.

b) Chuang minh rang tap A= {1; 2;3;...;830;831} la tap hop cdn déi.

—— Hét

Cén bg coi thi khéng gidi thich gi thém.

SO GD&PT VINH PHUC KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HQC
2016-2017




(Hwéng ddn chdm c¢6 03 trang)

A.LUU Y CHUNG

- Huéng dan cham chi trinh bay mot cach giai véi nhitng ¥ co ban phai ¢6. Khi chim, bai hoc sinh ¢6

thé 1am theo céch khéc néu dung va dua y thi van cho diém téi da.

- Diém toan bai tinh dén 0,25 va khéng lam tron.

- V6i bai hinh hoc néu thi sinh khdng vé hinh phan nao thi khong cho diém twong wng véi phan dé.

B. PAP AN VA THANG DIEM

HUONG DAN CHAM MON: TOAN CHUYEN

Cau | Y Nai dung trinh bay piém
1 2,0
a | V6i m=-2, phuong trinh da cho tré thanh: x* +3x* +2x* +9x+9=0
Ta thiy ngay x =0, chia hai vé caa phuong trinh cho x* ta duoc: 0.5
x2+%+3(x+§j+2:0.
X X
batt= x+§, ta dugc phuong trinh: t* +3t—4=0<t=1t=—4. 0,25
X
Voi t=1 thi x+§=1c>x2—x+3:0 (v6 nghiém). 0,25
X
Véi t =—4 thi x+§:—4<:> X* +4x+3=0 x=-1x=-3.
X 0,25
Vay phuong trinh c6 hai nghiém la x =—1,x =-3.
b | Trong truong hop tong quat ta co phuong trinh: t? +3t—6-m=0 (1).
Tacét=x+§<:>x2—tx+3=0 2). 0,25
X
T d6 suy ra diéu kién dé (2) c6 nghiém duong 1a t > 24/3.
Vay PT di cho c6 it nhat mot nghiém duong khi va chi khi (1) ¢6 nghiém t > 2.3. 0,25
344/
X6t PT (1) ¢6 A=4m+3320<:>m2—3743.Khidc’) gz:w, 0,25
Do dé (1) 6 nghiém t > 243 khi: —S-¥4m+33 “;"nmzzﬁ@mzes(nﬁ). -
Vay gia tri can tim cia m 1a m> 6(1+ J§)
2 3,0
% | pkxp: xz% 0,25
J4x-3=x
Phuong trinh da cho tuong dwong: (x—»\/4x —3)(3x—\/4x—3) 0o 05
J4x—3=3x
x>0
Ja4x-3=x< , & x=Lx=3. 0,5
4x—-3=X
x>0 x>0
J4x-3=3x < = vO nghiém). 0,5
4x—-3=9x" 9x* —4x+3=0 (vo nghiém) '

Két hop diéu kién suy ra phuong trinh c6 nghiém 1a x =1; x = 3.

0,25




Taco x* = yz(x+ y4+2y2)©x2—yz.x—y4(y2+2):0 (@))

, 0,25
Coi (1) 1 PT bac hai 4n x, taco A=y*(4y* +9)= A = y*\/4y*+9.
(1) c6 nghiém nguyén nén 4y? +9 1a sb chinh phuong, dat 4y* +9=k? (k e N). 0.25
Khi 6 (k —2y)(k +2y)=9. ’
Xét cac truong hop vachi y k e N ta duoc cac bo (k,y) {(5:2):(5:-2);(3,0)}. 0,25
V6i y=+2 ta duogc: x> —4x—-96=0<>x=12;x=-8. Véi y=0 ta duoc: x=0. 0.25
Vay céc nghiém can tim 1a (x,y) €{(0;0);(12;2);(12,-2);(-8;2):(-8,-2)}. ’
1,0
Bat dang thie can ching minh twong duong:
4(a+b+c)(a’+b*+c?)-3(a’ +b*+c*) 2 27 025
e 4(a+b+c)(a’+b’ +c2)—3(a‘°’+b‘°’+c3)2(a+b+c)3
0,25
e (a’+b°+c*)+4(a*b+b’c+c’a+ab’+be® +ca’ )= (a+b+c) (1)
Taco dang thirc (a+b-+c)’ =(a+b*+c*)+3(a’b+b’c+c’a+ab’ +bc® +ca’ )+ 6abe. 0.25
Do d6 (1) twong duong véi a’b+b?c+c’a+a’c+b’a+c’b > 6abc. 7
Ap dung bat dang thac AM-GM, ta c6
a’b+b’c+c’a+a’c+b’a+c’h=a’(b+c)+b*(c+a)+c’(a+b)
> 2a’ bc+2b2\/a+202@:2(a2 bc +b2\/a+czx/£)26abc. 0,25
Vay BDT (1) dugc chimg minh. Dang thirc xay ra khi va chi khi a=b=c=1.
(Cha y: Hoc sinh dwoc sir dung BDT AM-GM Véi 6 s6 hode BDT Schur’s dé chirng minh).
A
A
/415\
3,0
¢ B AN C
%ﬁw"“\j%
W
Do céc tir giac MECD, MBFD noi tiép nén DEC = DMC = DFB (1) 0,25
T giac ABDC noi tiép nén DCE = DCA = DBF (2) 0,25
Tur (1) va (2) suy ra ABDF ~ ACDE (g—g9). 0,25
T ABDF ~ ACDE = EDC = BDF. Ma EMC = EDC va BMF =BDF . 0,5
Suy ra EMC =BMF. Vay E,M,F thing hang. 0,25
Tur hai tor giac MECD, MBFD noi tiép nén AB.AF = AM.AD = AE.AC, suy ra t& giac 0.5
BECF noi tiép. Do d6 AFE = ACB. ’
Ve tiép tuyén Axcua (O) thi ACB=BAx. Do d6 BAXx=AFE, suy ra Ax| EF. 0,25




Vay OA L EF.

, .S, BF?
Taco ABDF ~ ACDE nén =—. 0,25
Seoe CE
Tac6 1= MB _ Som _ Sons Seor Scoe _ AB BFZ'CE _ABBF 05
MC  Soic Seoe Seor Sosc BF CE2 AC CE.AC !
Tf;déi:'A‘C:AF:NF:EN =FN 3). 0,25
CE AB AE NE EC FB
Theo tinh chat phan giéc ta cé PN _EN 4 QN _FN (4).
PC EC QB FB
PN ON 0.25
Tur (3) va (4) suy ra — =—=—. Do d6 PQ song song vsi BC.
(3) va (4) suy PC OB Q song song
1,0
Gia st A=1{1,2;3,..;93} 1a tap hop can ddi , khi d6 mdi tap A (i=1,_31) c6 dang
{X:¥i;% +Y;}, nhu vAy téng ba phan tu trong A 1a s6 chdn. Do d6 tong cac phan tr cua | g o5
tap A 1 sé chin.
M3t khac tong céc phan tir trong A bang: 1+2+3+...+93=¥=93.47 (12 s6 1¢). Mau
0,25
thuan nay chi ra A Ia tap khdng can doi.
Nhan xét: Néu tap S, ={1,2;3;...;n}, véi n chia hét cho 3 1a tap hop can ddi thi tap
Sy =1{12:3,..;4n} va S, , ={1,2;3;..;4n+3} ciing la tap hop cén dbi.
Chang minh. Turtap S, ta chon ra cac tap con ba phan tir sau:
{L2n+n;2n+n+1};{3;2n+n-1%2n+n+2};{5;2n+n—-2;2n+n+3};..;{2n-1;,2n+1;4n}.
R6 rang cac tap con nay déu thoa man c6 mot phan tir bang tong hai phan ta con lai.
. . 0,25
Con lai cac so sau trong tap S,, la 2,4,6,...,2n. Tuy nhién vi tap S, can doi nén tap
{2;4;6;...;2n} ciing can ddi . Vay S,, 12 tap can déi.
Tuwong tu tir tap S, ., ta chon ra cac tap con ba phan tir sau:
{L2n+n+2;2n+n+3}; {3;2n+n+L2n+n+4};...; {2n+1;2n+2;4n+3}.
Va con lai cac sé 1a 2,4,6,...,2n, suy ra S, ., 1a tap cAn dbi.
Tré lai bai toan. Ta cé
831=4.207+3
207 =4.51+3
51=4.12+3
12=43 0,25

Chiy la tap {1,2;3} 1a can ddi nén theo nhan xét trén ta xay dung dugc cac tap hop can
déi theo quy trinh sau: {1,2;3} —{1,2;...;,12} — {1;2;...;51} - {1,2;...;207} — {1, 2;...;831}.
Do d6 tap A={1;2;3;...;831} la tap hop can ddi (dpcm).




KY THI TUYEN SINH LOP 10 THPT

SO GIAO DUC VA PAO TAO CHUYEN NGUYEN TRAI NAM HOQC 2015 - 2016
HAI DUONG Mén thi: TOAN (Chuyén)
Thei gian lam bai: 150 phut khong ké thoi gian giao
| PECHINHTHUC | dé

(Pé thi gém: 01 trang)

Cau I (2,0 diém)
1) Choa—b =+/29+124/5 — 245 . Tinh gié tri ciia biéu thc:
A=a’(a+1)—b?(b—1)—11ab + 2015
2) Cho x,y la hai sb thuc thoa man xy +/(1+ x?)(1+ y?) =1.
Chang minh ring xy/1+ y? + yy1+x* =0.
Cau II (2,0 diém)
1) Giai phuong trinh 2X +3++4X2 +9X+2 = 24X+ 2 + JAX+1.
X* = Y2+ Xy —5X+y+2=4]y—2x+1-3-3x
X —y—1=4x+y+5—x+2y-2

2) Giai h¢ phuong trinh{

Cau III (2,0 diém)

1) Tim cac s nguyén x, y thoa man x* + x2 —y? —y+20=0.

2) Tim céc sé nguyénk dé k* —8k®+23k? —26k +10 1a s6 chinh phuong.
Cau IV (3,0 diém) Cho duong tron (O; R) va day BC ¢ dinh khong di qua tdm. Trén tia ddi cua tia
BC lay diém A (A khéac B). Tir A ké hai tiép tuyén AM va AN véi dudng tron (O) (M va N la cac tiép
diém). Goi I 1a trung diém cua BC.
1) Chang minh A, O, M, N, I cung thugc mot duong tron va 1A a tia phan gidc cua goc MIN
2) Goi K 1a giao diém ciia MN va BC. Chiing minh 2 1.1

AK AB AC

3) buong thang qua M va vuéng goc v6i duong thang ON cit (O) tai diém thir hai 1a P. Xéc dinh vi tri
cta diém A trén tia ddi cua tia BC @& AMPN Ia hinh binh hanh.

Ciu V (1,0 diém) Cho a,b 1a c4c s6 duong thoa man diéu kién (a+b)® +4ab <12.

Ching minh bat dang thic L1 2015ab <2016,
l+a 1+



Cau I (2,0 diém)

1) Choa—b =+/29+12/5 — 2.5 . Tinh gié tri ciia biéu thuc:

A=a?(a+1)—b?(b—1)—11ab+2015

a-b=1/20+12{5 25 = [(3+2V5) ~245=3
A=a’-b’+a’+b’-1lab+2015
=(a—b)(a® +b* +ab) +a’ +b* —11ab+ 2015
=3(a’ +b* +ab)+a’ +b* —1lab+ 2015
=4(a’ —2ab+b?) + 2015 = 4(a—b)* + 2015 = 2051

2) Cho x,y 12 hai 6 thuc théa man xy +/(L+x%)(L+ y?) =1.
Chang minh ring xy/1+ y? + yy1+x* =0.
xy+m=1<:> mzl—xy
= L+ x3) L+ y?) = (1—xy)?
S1+xX2+ Yy +xPy? =1-2xy + X°y°

SX+y+2xy=0= (x+y)’ =0 y=—x
= le+ 2+ yVl+ X2 = X1+ X2 —xy1+x2 =0
Cau II (2,0 diém)

1) Giai phuong trinh 2X + 3+ V4X? +9x+ 2 = 24/X+ 2 + J4x +1.

Pte> 2X+3+4(X+2)(4x+1) = 24X +2 +4x+1. DK: x> —%

t° -9

Ditt? =8x+ 4 (X +2)(4x +1) +9 & 2X + /(X +2)(4x +1) =

PTTT t?-4t+3=0<t=1hoiact=3
THA1. t = 1 giai ra v nghiém hozc két hop véi DK t >+/7 bi loai

TH 2.t =3=> 2JX+ 2 +/4x+1 = 3. Giai pt tim duoC x = —g (TM)

Vay pt c6 nghiém duy nhat x = —S

2X2 = y? + Xy —5X+ Y +2= 1y —2x+1—+/3-3X
X* —y—1=/4x+y+5—\x+2y—2
bK:y—-2x+1>0,4X+y+5>0,x+2y—-2>0,x<1
-2x+1=0 x=1 [0=0

TH1.{Y P LN (Khong TM h¢)

3-3x=0 y=1"|-1=410-1
TH 2. x %1,y =1 Dua pt thir nhét vé dang tich ta duoc

X+y-2
JY—2x+1++/3-3x

2) Giai h¢é phuong trinh{

(X+y-2)2x-y-1)=

1
JY—2x+1++/3-3x
A 1
nen

JY—2x+1++3-3x

(x+y—2){ +y—2x+1}:0 .Doy—-2x+1>0

+y-2X+1>0=>x+y-2=0




Thay y = 2—x vao pt thir 2 ta dugc x> + X—3=+/3X+7 —+/2—X
S X +x-2=PBx+7-1+2-2-x
3X+6 N 2+ X
N3X+7+1 2+4/2—x
3 1
+
N3X+T7+1 2+4/2-x
3 N 1
PBx+7+1 2+42-x
Vayx+2=0< x=-2=y=4 (TMDK)
Céu III (2,0 diém)
1) Tim cac s nguyén x, y théa man x* + x2 —y? —y+20=0. (1)
Taco (1) ® x*+x*+20=y°+y
Tathay x* +x% < x* +x2 +20 < x* 4+ x* + 20 +8x°
& XX +1) < y(y+1) < (X* +4)(x* +5)
Vi X,y € Z nén ta xét cac treong hop sau
+ THL y(y+D) =(X* +D(X* +2) & x* + x> +20=x" +3x* + 2
S 2X =18 x> =9 <> x=%3
Voix*=9 ,tacoy’+y=9"+9+20< y*+y-110=0
< y=10;y =-11(t.m)
+ TH2. y(y+1) = (X* +2)(xX* +3) & X* + x> +20 = x* +5x* +6

< (X+2)(x-1) =

<:>(x+2)[ +1—x}:0

Do x<1 nén +1-x>0

A =14 X :g (loai)

+ TH3. y(y+1) =(xX*+3)(xX* +4) & 6x* =8 <= X° :g (loai)

+ TH4. y(y+1) = (X* +4)(X* +5) <8x* =0 = x> =0=x=0
Voix*=0 ,tacoy’+y=20=y’+y-20=0=y=-5y=4
Vay PT da cho c6 nghiém nguyén (x;y) la :

2) Tim cac s6 nguyénk dé k* —8k®+23k? —26k +10 1a s6 chinh phuong.
batM =k* —8k® +23k* — 26k +10
TacoM = (k* —2k? +1) —8Kk(k? — 2k +1) + 9k? —18k +9
= (K =1)° =8k (k —1)* +9(k —1)* = (k—1)*.[ (k—3)" +1]
M 14 s6 chinh phuong khi va chi khi (k—1)> =0 hoic (k —3)* +1 1a s6 chinh phuong.
TH1.(k-1)?=0<k =1.
TH 2. (k —3)* +1 la s6 chinh phuong, dat(k —3)? +1=m*(m e Z)
om —(k-3)?=1< (m-k+3)(m+k—3)=1
VimkeZ=m-k+3eZ,m+k—-3eZ nén
m-k+3=1 _ [m-k+3=-1 m=1k=3
03c = =
m+k-3=1 m+k—-3=-1 m=-1k=3
Vay k =1 hogc k = 3 thik* —8k® +23k* — 26k +10 la S(”')’chl'nh phuong ,
Cau 1V (3,0 diém) Cho duong tron (O; R) va déy BC co dinh khong di qua tdm. Trén tia doi cua tia
BC lay diém A (A khac B). Tu A ke hai ti€p tuyen AM va AN véi duong tron (O) (M va N la cac tiep
diem). Goi I 1a trung diem cua BC.

k=3



1) Chung minh A, O, M, N, | cling thugc mot duong tron va IA la tia phan giac cua géc MIN

Theo gia thict AMO = ANO = AIO = 90° => 5 diem A, O, M, N, | thudc dudng tron dudng kinh AO
0,25

=> AIN = AMN, AIM = ANM (Géc ndi tiép cuing chian mot cung)

AM = AN => AAMN cin tai A => AMN = ANM

=> AIN = AIM => dpcm

2) Goi K 1a giao diém ciia MN va BC. Chiing minh S S

AK AB AC
2 L1 omBAC- AK (AB+ AC) < AB.AC = AK.Al
AK AB AC

(Do AB+ AC = 2Al)

AABN ddng dang véi AANC => AB.AC = AN?

AAHK dong dang véi AAIO => AK.Al = AH.AO

Tam giac AAMO vudng tai M c6 duong cao MH => AH.AO = AM?

=> AK.Al = AM?. Do AN = AM => AB.AC = AK Al

3) Puong thang qua M va vuéng goc véi duong thang ON cit (O) tai diém thi hai 1a P. Xac dinh vi tri
cua diém A trén tia d6i cua tia BC @& AMPN la hinh binh hanh.

Tac6 AN L NO, MP L NO, Mg AN => AN // MP

Do d6 AMPN 1a hinh binh hanh < AN = MP = 2x

2
Tam gide AANO dong dang véi ANEM => 2N _ NO g 2%
NE EM R

2
TH 1.NE = NO — OE => %:R—\/Rz—xz o2 =R2-RJRZ-%
bat VR*—x? =t,t >0= x* = R* —t%.

2t=—-R
t=R

Dot>0=>t=R<+yR*-x* =R<x=0= A=B (loai)

PTTT2(R*-t*)=R*-Rt < 2t ~Rt—R® =o©{

2
TH 2 NE = NO + OE => %=R+«/R2—X2 o2 =R*+RJRZ = X2

bit VR*—x® =t,t >0= x* = R* —t°.
2t=R

PTTT2(R2—t2):R2+Rt<:>2t2+Rt—R2=0<:>L_ .
R3
2

Dot>0=2t=R < 2{R*-x* =R & x=——=> A0 = 2R (loai)



Vay A thugc BC, cach O mét doan bang 2R thi AMPN I hbh

Cau V (1,0 diém) Cho a,b 1a céc s6 duong thoa man diéu kién (a+b)® +4ab <12.

Ching minh bat dang thirc L1 2015ab<2016.
l+a 1+b

Tac612> (a+b)* +4ab>(2/ab) +4ab . Pitt=+ab,t>0 thi

12>8t° +4t* = 2t° +1* —3<0 <= (t-1)(2t* +3t+3) <0
Do2t* +3t+3>0,Vtnént-1<0«<t<1.VayO<ab<1
1 N 1 < 2
1+a 1+b 1++ab’
11 .1 1
l+a 1+\/£ 1+b 1+\/£_
Jab-a Jab-b Jb-va) Ja b
+ <0< —
(1+a)1++/ab) (1+b)1++/ab) (1+\/£j[1+a 1+bJ

— 2 —
= (Vb —va)’(Jab-1) <0. Do0<ab<1 nén BDT nay ding

(1++/ab)(1+a)(1+b)

2
1+\/£
bitt =ab,0<t<t ta dugc1—2t+ 2015t? < 2016

+
2015t* + 2015t — 2016t —2014< 0
<> (t—1)(2015t* + 4030t + 2014) <0. BPT nay ding Vt:0<t<1

Chung minh dugc Va,b >0 théaméanab<1

That vay, BDT

Tiép theo ta s& CM +2015ab < 2016, Va,b >0 théa mdnab <1

Veiyi + 1 +2015ab < 2016. Pang thic xay raa=b =1

l1+a 1+b
SO GIAO DYC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TiNH
- PHUTHOQ LGP 9 THCS NAM HQC 2009-2010
PE CHINH THUC Mon Toan

Thoi gian 1am bai: 150 phut, khdng ké giao dé
Ciu 1 (4d)
a) Ching minh ring A =(2"—1)(2"+1) chia hét cho 3 véi moi s6 tu nhién n
b) Tim sb cac sé nguyén n sao cho B=n”> —n+13 1a s chinh phuwong
Cau 2. (5d)
a) Giai phuong trinh
x® —2x+3=242x>—4x+3
b) Giai h¢ phuong trinh
X’ -y’ =1-xy
x> +y’ =3xy+11
Ciu3 (3d)
Cho ba so x, y, z thoa mén
x+y+z=2010
1 1 1 1
— =
x y z 2010
Tinh gia tr cia bidu thirc P =(x™ +y ) (y + 7290)( 21 4 x*")
Ciu 4. (6d)



Cho duong tron (O;R) va day cung AB cb dinh, AB=R+/2 . Diém P di dong trén day AB (P
khac A va B). Goi (C;R, ) 1a duong tron di qua P va tiép xdc véi duong tron (O;R) tai A, (D;R,) la
dudng tron di qua P va tiép xtc véi duong tron (O;R) tai B. hai dudng tron (C;R,) va (D;R,) cét
nhau tai diém thi hai 13 M.

a) Trong truong hop P khong tring véi trung diém day AB, ching minh OM//CD va 4 diém C,

D, O, M cung thuéc mot duong tron

b) Chting minh khi P di dong trén day AB thi diém M di dong trén dudng tron ¢ dinh va duong

thang MP lu6n di qua mot diém cb dinh N

¢) Timvi tri caa P dé tich PM.PN 16n nhit ? dién tich tam giac AMB 16n nhat ?
Cau 5. Cho cac s6 duong x, y,z thoa min diéu kién xy +yz+zx =670. Ching minh rang:
X y z 1

2 + 2 + 2 2
X —yz+2010 y —-zx+2010 z°—-xy+2010 x+y+z




Caul
a)

b)

Céu?2

PAP AN PE PHU THQ 2009-2010

Theo gia thiét n 1a sé ty nhién nén 2" —1;2";2" +1 13 3 s6 tu nhién lién tiép

Vi tich cua 3 s tu nhién lién tiép luon chia hét cho 3 nén (2" —1).2".(2" +1) chia hét cho 3

Mat khac (2;3)=1 nén (2" —1)(2" +1) chia hét cho 3

Vay A chia hé:[ cho 3 véi moi sb tu nhién n

Ta thay B la s6 chinh phuong < 4B & s6 chinh phuong

Pt 4B=k* (keN) thi 4B=4n’ —4n+52=k> < (2n—-1-k).(2n-1+k) =51

Vi 2n—1+k >2n+1+k néntacé cac hé

{2n—l+k:1 1{211—1+1<=3 ) {2n—1+k:51 3 {2n—l+k:17
2n—1-k=-51 2n—-1-k=-17 2n—-1-k=-1 2n—-1-k=-3

Giai hé (1) (2) (3) (4) tatim dugCc n=—12;n=-3;n=13;n=4

Vay cac s nguyén can tim la n e {-12;-3;4;13}

4

Tacd 2x* —4x+3=2(x—1)>+1>1 nén tap xac dinh cua phuong trinh 1a R
Phuong trinh da cho tuong duong véi

2x> —4x +3—4+2x> —4x+3+3=0

Dit y=+2x>—4x+3 >1 thi phuong trinh d cho tr& thanh

1
Y —4y+3=0< {y (thoa man diéu kign)

Véi y=1tacod V2x° —4x+3=1<2x" —4x+3=1<x=1
x=—1
x=3

Véi y=3taco 2x2—4x+3:3<:>2x2—4x+3:9<:>{

Vay phuong trinh da cho ¢6 3 nghiém x=1,x=-1,x=3

b) h¢ da cho tuong duong vai
1> +xy—y>) =11 Zixy—vy? =1 Zixy—vy? =1
{ (x* +xy—y*) @{x Xy -y o X rxy-y .

x> =3xy+y’ =11

(X +xy—y)=x" =3xy+y’ (x+2y)(5x —-3y) =0

Tur hé (*) tasuy ra

rxy-y =1 X +xy—y’ =1
TR TY =) hodc y=y (I
x+2y=0

(x+2y).(5x—3y) =0

Giai hé (I) ta tim duoc (x;y) =(2;—1);(=2;1)
Hé 11 v6 nghiém
Vay hé c6 nghiém (x;y) =(2;-1);(-2;1)

Céau 3

Ttr gia thuyét suy ra x, y, z khac 0 va

I 11 1
+

X y Z X+y+z

i i

X+y

Xy z(x+y+z)



<:>(x+y)[L+;2J:O

Xy XzZ+Yyz+z
S (X+y)(xz+yz+z° +xy)=0
<:>(X+y)[z(z+x)+y(z+x)]=0
c>(x+y)(y+z)(z+x):0

2007 2007 2007 2007
x+y=0 X =-y X7 ==y X7 +yT =0
Slzry=0s|y=—zo|y"=-2"" |y +2 =0 P=0

x+z=0

2011 2011 2011 2011
=—X z7 +x7 =0

Z=—X 7

Cau 4




a) Noi CP, PD tacd AACP,AOAB lan luot can tai C, O nén CPA = CAP = OBP
do d6 CP // OD (1)

Tuong tu ADPB,AOAB lan luot c&n tai D, O nén DPB = DBP = OAB nén OD//CP (2) . Tur
(1) va (2) suy ra ODPC Ia hinh binh hanh
Goi CD cit MP tai H cit OP tai K thi K 1a trung diém cua OP
Theo tinh chat 2 cua duong tron cit nhau ta c6 CD L MP= H 1a trung diém MP
Vay HK // OM do @6 CD // OM
Ta phai xét 2 trudng hop AP < BP va AP > BP, dap an chi yéu cau xét 1 truong hop gia sac AP
<BP
Vit gidc CDOM Ia hinh binh hanh nén OC = DP, DP=DM=R; nén t giac CDOM Ia hinh
thang can do d6 4 diém C, D, O, M cling thugc mot dudng tron

b) Xét tam giac AOB c6 OA* +OB? =2R? = AB* nén tam giac OAB vudng can tai O. Vi 4 diém
C, D, O, M cuin thugc mot duong tron (ké ca M =0 ) nén

COB=CMD (1)
Xét AMAB va AMCD c¢6: MAB =MCD (cling bing % sd MP cua (C))

MBD = MDC (cuing bing %deP cua (D))

Nén AMAB dong dang AMCD (g.9)

Vi AMAB d6ng dang véi AMCD suy ra AMB=COD hay AMB = AOB =90°
Do AB ¢o6 dinh nén diém M thudc duong tron tam I duong kinh AB

Tacd ACP=BDP=AOB=90" nén

AMP =%ACP =45" (Goc noi tiép va goc ¢ tam cua (C))

1 A e A A oA
BMP = EBDP =45° (gbc noi tiep va goc & tam cua (D))

Do d6 MP la phan giac AMB
Ma AMB =AOB=90" nén M thudc dwong tron (1) ngoai tiép tam gidc AOB ’
Gia st MP cat duong tron (1) tai N thi N 1a trung diém cung AB khéng chira diém O nén N co
dinh

) AMAP va ABNP c6 MPA =BPN (déi dinh); AMP =PBN (gdc ndi tiép ciing chdn 1 cung)
nén AMAP dong dang ABNP (g.9)

PA PM

2 2 2
Dodo PA_PM _ pvipn=—pap<[PATPB) _ABT_R
PN PB 2

—_ (khong doi
1 2( g doi)

2

Vay PM.PN 16n nhat bang R? khi PA=PB hay P 1a trung diém day AB

Vi tam giac AMB vudng tai M nén

L AMBM < l(AM2 +BM2)
4

S =
AMB 2

_AB’ R’
4 2

2

Dién tich tam giac AMB 16n nhit bang R? khi PA=PB hay P 1a trung diém day AB

Cau 5.
Trudc tién ta ching minh bat dang thac : Véi moi a,b,ce R va x,y,z>0 ta co:
2 2 2 ib+ 2
a_+b_+c_zu (*)
X 'y z X+y+z



A L(. 2 a b
Diu“="xayra < —=—=
Xy
That vay, véi a,be R va x,y >0 ta co:
2 2 2
a_+b_zﬂ
X y X+y

= (azy + bzx)(x + y) > xy(a + b)2

N |O

(**)

A GC 2

& (bx—ay)? >0 (luén dang ). Diu “=" xay ra < = = b
Xy
Ap dung bt dang thuc (**) ta co:

a2 b _(atb) ¢ _(atbtc)
LA 5 St A S it
X 'y z X+y z  X+y+z
Dau “=" xay ra <::>—=E=E
X y z
Ap dung bat dang thic (*) ta co:

X y z

VT =— +— +—
X —yz+2010 y° —-zx+2010 z" —xy+2010

2 2 2 2
_ X N y N Z S (x+y+z)
x(x* —yz+2010) y(y’ —zx+2010) z(z* —xy+2010) x’+y’ +2z’ —3xyz+2010(x +y+z)
Chiy: x(x* —yz+2010) = x(x* + Xy + zx +1340) > 0; y(y* —zx +2010) > 0 va

z(z> —xy+2010) >0
(7" —xy+2010)

x3+y3+23—3xyz=(x+y+z)(x2+y2+zz—xy—yz—xz)
Chuang minh
:(x+y+z)[(x+y+z)2—3(xy+yz+zx)} (2)
Do dé:
x3+y3+z3—3xyz+2010(x+y+z):(x+y+z)[(x+y+z)2—3(xy+yz+zx)+2010}:(X+y+z)3 3)
Tu (1) va (3) tasuy ra
(X+y—i-z)2 B 1
(X+y+z)3 _X+y+z
\2010

3
SO GD&PT NGHE AN K1 THI CHON HOQC SINH G101 TINH LOP 9
NAM HQC 2009 — 2010

VT >

Déu “="xayra <x=y=z=

B8 chénh Mon thi: TOAN LOP 9 - BANG A

Thaoi gian lam bai: 150 phat

Cau 1. (4,5 diém):
a) Cho ham sé f(x) = (x* +12x —31)*"

Tinh f(a) tai a=316-85 +316+8\5




b) Tim cac nghiém nguyén cia phuong trinh: 5(X* + Xy +Yy*) = 7(X + 2y)
CAu 2. (4,5 diém):

a) Giai phuong trinh: X2 = \/X3 —Xx? +\/X2 —X

b) Giai hé¢ phuong trinh: | o ¢

Cau 3. (3,0 diém):
Cho x; y; z la c4c s6 thuc duong thoa man: xyz = 1
1 N 1 N 1
X*+y3+1 v +Z28+1 ZP+xP+1

Tim gi4 tri 16n nhat caa biéu thirc: 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 d6i trén tia d6i cua tia AB. V& céc tiép tuyén CD; CE véi duong tron
tam O (D; E 1a cac tiép diém va E nam trong duong tron tim O'). Hai duong thang AD
va AE cat duong tron thm O' lan luot tai M va N (M va N khac véi diém A). Puong
thang DE cit MN tai |. Chitng minh rang:

a) MI.BE =BI.AE

b) Khi diém C thay d6i thi duong thang DE luén di qua mét diém ¢ dinh.

CAu 5. (2,5 diém):

Cho tam giac ABC vudng can tai A, trung tuyén AD. Diém M di dong trén doan
AD. Goi N va P lan luot 12 hinh chiéu ctia diém M trén AB va AC. V& NH L PD tai H.
Xéc dinh vi tri cia diém M dé tam giac AHB c6 dién tich I6n nhat.

---Heét---

SO GD&PT NGHE AN KI THI CHON HOQC SINH G101 TINH LOP 9 THCS
NAM HOQC 2009 — 2010

HUGNG DAN VA BIEU PIEM CHAM DE CHINH THUC
(Huong dan va biéu diem cham gom 04 trang )
Mén: TOAN - BANG A

Cau| Y Néi dung Piém

1, | a) |a=16-8/5+316+85
(4,50)|(2,0d) | = a° =32+3Y(16 -85)(16+8+5).(316 -85 + {16 +85) 05




= a’=32+3.(-4)a 0,5
= a’=32-12a 0,25
= a’*+12a-32=0 0,25
= a’+12a-31=1 0,25
= f(a)=1""=1 0,25
5(x* +xy+y?)=7(x+2y) (1)
= 7(x+2y):5 = (x+2y)i5 0,25
bat x+2y=5t (2) (te2) 0,25
() trothanh x> +xy+y* =7t  (3) 0,25
Tu (2) = x=5t-2y thay vao (3) ta duoc
3y’ —15ty +25t° -7t =0 (*) 0,25
b) A =84t -T75t° 0,25
2,5d) bé (*) c6 nghiém < A>0<84t-75t* >0
’ 28
&S0t —
25 0,25
ViteZ=t=0hoac t=1 0,25
Thay vao (*) 0,25
Voit=0=y,=0=x =0 0,25
.. y,=3=x,=-1 0,25
=1
Vi t :{y3=2:>x3=1 0.25
DK x=0hoac x>1 0,25
V61 x=0thod man phuong trinh 0,25
Véi x>1Taco \/x3—x2:\/xz(x—l)sg(x2+x—l) 0.5
NI =\/1(x2—x) s%(xz—x+1) 0.5
(Za.gd) U x4 —x <X 0,25
’ I Xt =x-1 0,25
Dau "=" Xay ra <1 |
X —-x=1
2 —x— 0,25
@{Xz L X i1=x-1V6 ly
2 X =x+1
(4,5d) Vay phuong trinh d4 cho cé nghiém duy nhat x=0 0,25
l+1+l:2 @D 0,25
(1) Xz yl : bK x;y;z#0
—-—==4 (2
Xy z
D) Tu(l) >—+isly2,2,2 4 0,25
2.0d) | x> y2 P xy xz oyz
»771Thé vao (2) ta duoc: 0,25
2 1 1 1 1 2 2 2
e st
xy 22 X2 y* 7 xy xz yz
@i+i+£+£+£:0 0,25




R 0.25
X* Xz z yooyz 2
1 1V (1 1Y 0,25
<:>(—+—j +(—+—J =0
X z y z
T 0,25
Xz S X=y=-2
£+1:O
y ¢
Thay vao hé (1) ta duoc: (x;y;z)=(%;%;—%) (TM) 0,25
Tacd (x-y)’=>0 Vx;y 0,25
X=Xy +YyP > xy 0,25
Ma x; y > 0 =>x+y>0 0,25
Ta co: X° +y° = (X + y)(X° - Xy + y°) 0,25
= X+ Y>> (x + y)xy 0,25
=X +y>+1 =X+ y* +xyz > (x + y)xy + xyzZ 0,25
> +yY+1>xy(x+y+2)>0 0,25
3 Tuongty: Y +2°+1>yz(x +y+2)>0 0,25
(3.00) 24X+ 122x(x+y+2) >0 0,25
SA< 1 N 1 1 0,25
Xy(X+y+2z) yz(x+y+z) xXz(X+y+2)
A< X+y+z 0,25
Xyz(X +Y +2)
:Asizl 0.25
Xyz
Vay giatri lon nhatciaAldl o x=y=z=1 0,25




(5,50)

Ta c6: BDE = BAE (cung chian cung BE caa dudng tron tim O)

0,25

BAE = BMN (ciing chén cung BN ctia duong tron tam 0") | 0:25
= BDE =BMN 0,25
hay BDI =BMN — BDMI Ia t& giac ni tiép 0,50
a) |=MDI=MBI (ciing chin cung M1) 0,25
(3,0d)\ma MDI = ABE (cting chan cung AE cta dudng tron tam O) 0,25
= ABE = MBI 0,25
mit khac BMI = BAE (chting minh trén) 0,25
— AMBI ~ A ABE (g.g) 0,25
M8l MIBE=BIAE 020
AE BE
Goi Q la giao diém cua CO va DE = OC L DE tai Q 0,50
— A OCD vudng tai D ¢6 DQ la duong cao
—=0Q.0C = 0D’ =R?(1)
Goi K giao diém cua hai duong thang OO' va DE; H 1a giao diém | 0,50
cua AB va O0' = O0' L AB tai H.
. Xét AKQO va ACHO ¢6 Q=H =90%0 chung 0,50
) = AKQO ~ ACHO (g.9)
2390 00 0,50
= 2 =~~ 5 0C0Q=KOOH (2) !
CO OH
RZ
T (1) va (2) = KO.OH=R? = OK =50
Vi OH ¢6 dinh va R khong doi 0,50

= OK khong d6i = K ¢b dinh




(2,50)

E

AABC vuong céan tai A = AD la phan giac goc Ava AD 1 BC
= D € (O; AB/2)

0,25

Ta co ANMP la hinh vupng (hinh chir nhat co AM la phén giac)
= tir gidc ANMP ndi tiep duong tron duong kinh NP

ma NHP =90° = H thudc duong tron duong kinh NP

= AHN = AMN =45° (1)

0,50

Ké Bx L AB cit duong thang PD tai E
= tir giac BNHE nai tiép duong tron duong kinh NE

0,25

Mat khadc ABED = ACDP (g.c.g) = BE =PC
ma PC = BN = BN = BE = ABNE vu6ng can tai B

= NEB=45° ma NHB =NEB (cung chin cung BN)
= NHB=45" (2)

0,50

Tur (1) va (2) suy ra AHB=90° = H < (O; AB/2)
goi H' 1a hinh chiéu caa H trén AB

= SpE = % = S5 16N Nhat < HH' I6n nhat

0,50

ma HH' <OD = AB/2 (do H; D cung thudc duong tron duong
kinh AB va OD L AB)
Dau"="xdyracH=D<M=D

0,50

Luuy:

- Hoc sinh lam cdch khéc ding vin cho diém t6i da

- Diém bai thi la tong diém khong lam tron.

PHONG GD&PT THACH HA PE THI HQC SINH GIOI HUYEN

NAM HOQC 2018 — 2019

PE CHi NH THUC Mén thi: Toan 9

(Thoi gian lam bai: 150 phut)




Cau 1. (4,5 diém)
1. Tinh gia tri bidu thac A:(4+J1_5)(J1_0—J6)«/4—J1_5

2. Tim diéu kién xac dinh cua cac biéu thic sau:

v 2018 N 2019
Jx2—2x-3 X —~/2X+3

Cau 2. (3,0 diém) o
1. Cho 3 s0 a, b,c khac 0, théa mén a + b+ ¢ = 0. Chirng minh hang dang thuc:

1 1 1 J1 11
PO PR
e 11 1 1 1 1
2. Tinh gia tri cua biéu thic: B =\/1+1—2+?+\/1+?+3—2 +----+\/1+ 01 01

Cau 3. (4,5 diéem)
1. Cho da thirc f(x), tim du ctia phép chia f(x) cho (x-1)(x+2). Biét rang f(X)
chiacho x - 1 du 7 va f(x) chiacho x + 2 du 1.
2. Giai phuong trinh: X} —3x* +2x+6=0
3. Tim nghiém nguyén cua phuong trinh: ~ 5x* + y* = 17 — 2xy
Cau 4. (3,0 diém)
Cho a, b, ¢ 1a d6 dai ba canh cta tam giac. Chirng minh rang:

a b C
a) + + <2
b+c c+a a+b
1 1 1

b) , : la do dai 3 canh cua mot tam giac.
a+b b+c c+a

Cau 5. (5,0 diém)

1. Cho tam giac ABC vudng tai A, duong cao AH, trung tuyén AM, phan giac
Al. Tinh HI, IM; biét ring AC= 4/3AB va dién tich tam gi4c ABC 13 24 cm®

2. Qua diém O nam trong tam giac ABC ta vé 3 duong thang song song véi 3
canh tam giac. Puong thang song song véi canh AB cat canh AC, BC lan luot tai E va
D; duong thang song song vai canh BC cit canh AB va AC lan luot tai M va N; duong
thang song song véi canh AC cét canh AB va BC lan luot tai F va H. Biét dién tich cac
tam giac ODH, ONE, OMF lan luot la a% b? c?

a) Tinh dién tich S cua tam giac ABC theo a, b, ¢

b) Chitng minh S < 3(a” + b? +¢?)

------------------ o
Ho va tén hoc sinh:. : ...SBD: ..
(Can bg coi thi khong gidi thlch gl them hoc Sznh khong dwac Sur dung may tlnh bo thi )
‘ SO LUQC GIAl
beé thi chon HSG cap huyén nam hec 2018 — 2019
Mén: TOAN 9
Dap an

1. Ta cOA=(4+ 85 (VIO - VB)\a—E5 = a5 Ja+E5.s- )(J_ 6)




A=\4+I5.1.42(v5~3) =8+ 2415 (+5 ~3)

A=(\B+3)({E-B)=5-3=2

biéu kién xac dinh caa M 13 x> —2x—3>0

< (x+)(x—3>0

{x+1>0 5 {x+1<0
= hoac

x—3>0 x—-3<0
[x>3
o
x<-1
. 2X+3>0
bieu kién xac dinh cua N la o x>2x+3>0 (*
{ —J2x+3>0 ©

, ) X>3
SX>2X+3e X -2x-3>0 = (**)
x<-1

Tir (*) va (**) ta duoC X > 31a didu Kién xac dinh cia M

: 1+1+l 1+i+i+2 i+i+i
2 Taco [Ty e a> b®> ¢ ab bc bc

1 1 1 c a b 1 1 1 2@a+b+c) 1 1 1
~ 2t t ot s 2t et et Tt et
a? b® c abc abc abc/) a° b ¢ abc a~ b® ¢
VESESES: e -
Vay b? a b c
T O S O T A S
€0 cau a) Ta co a> b> ¢ |la b c| |a b a+b )

Ap dung (*) ta co:

11
\/1+12+i2 12+12+ L > }+}+i :}+}—1 (Vi -+--->0)
r 2 11(—2)11(2)112 112

gty o 122! EEa
uong tw 2232123 42134

1+
J 20182 20192 1 2018 2019

1 4076360

Suy ra B=2019— =
2019 2019

3.X°=3x*+2x+6=0
< (4D —4x+6)=0

&x+1=0 (1) hoic x*—4x+6=0 (2)

1) ex=-1

(2) & (x—2)*+2=0.Do(x—2)*+2=0 Vx nén ptnay vo nghiém.

Vay tap nghiém cua phuong trinh dd chola S= —1

Vi (x —1)(x+2)= x> +x—2 la da thirc bac 2 nén f(x) : (x—1)(x+2) c6 da thic du dang ax + b

bat f(x)=(xx-D)(x+2).9(x)+ax+b

Theodéraf(x): (x-1)du7 = f()=7<a+b=7 (1)




fX):(x+2)dul = f(-2)=1<-2a+b=1 (2)

Tr(l)va(2) >a=2vab=5.

Vay f(x) : (x—1)(x+2) duocdula2x+5

5X° +y2 =17 — 2xy <> 4x° + (x +y)° = 17

=43P <1T=> X2 < % vi X% 12 s6 chinh phwong nén x* = 0; 1; 4

Néu x* =0 = (x +y)* = 17 (loai)

Néux“ =1 = (x +y)* = 13 (loai)

Néux*=4 = x=2hoicx=-2
x=2= (2+y)’=1=y=-3hoicy=-1.
x=-2= (-2+y)’=1=vy= 3hoicy=1.

Vay phuong trinh c6 nghiém : (x; y) = (2; -3), (2; -1), (-2; 3), (-2; 1)

4. Via, b, clabacanh cia mot tam gidcnén b+c>a
<a(b+c)>a’<ab+c)+ab+ac>a’+ab+ac

<2a(b+c)>a(a+b+c)<= a < 2a
b+c a+b+c

. b 2b C 2C
Tuong fy ta cung co: c+a<a+b+c ; b+a<a+b+c
a b C 2a 2b 2C
Suy ra: b+c+c+a+a+b<a+b+c+b+c+a+a+b+c:2 (dpem)

Tac6a+b>c

1 N 1 . 1 N 1 2 S 2 1
b+c c+a b+c+a c+a+b a+b+c (a+b)+(a+b) a+b

1 1 1 1 1 1
> >

Churng minh tuong tu ta co + ; +
g sk c+a a+b b+c’ a+b b+c c+a

Vi 1 1
Y a+b’ b+c c+a

la d6 dai 3 canh cua moét tam giac  (Ppcm)

~ 5. DoAC=% AB (gt) va AB.AC = 2S =48, suy ra AC =6 (cm); AB = 8(cm).
Ap dung dinh Ii Pitago trong tam giac vuéng ABC ta tinh dugc BC = 10 cm, suy ra AM =5 (cm)
(1)

Ap duyng tinh chat giira canh va duong cao trong tam giac vudng ABC ta tinh duoc

AB’
BH = =3,6(cm) (2
BH = 5o =36(m) @)
Ap dung tinh chat duwong phan giac cua tam giac ta co
IB AB IB AB IB 6 30
IC AC IB+IC AB+AC 10 6+8 7
cm (3) . ‘ A
Tu (1), (2) va (3), tacd | nam gitra B va M; H nam
gitta B va |

) 4,8
Vay: HI =Bl - BH 27 cm

5
MI=BM-BI=7cm |




Ta c6 cac tam giac ODH, EON, FMO dong dang véi tam giac ABC

Dé.t SABC:dZ.
2 2
ABC E
Seoy b2 (ON) (HC)Y b HC
ABC

F
b2
E__ 2O
d_ BC M
Suy ra: a+b+C=DH+HC+DB:1:>d:a+b+c 2
d BC B
D H

Viay S=d’=(a+b+c)?

Ap dung BDT Cosy, ta c6: @° +b* >2ab; b® +c® >2bc; a*+c®>2ac
S=(a+b+c)*=a’+b*+c® +2ab+ 2bc +2ca

S<a’+b*+c’+ (@ +b*)+ (0 +c?)+(c* +a*)=3(a*+b*+c?)

Déu “=" x4y ra khi a = b =c, hay O Ia trong tm cua tam giac ABC

Luu y: Hoc sinh lam cach khdc ding van cho diém t6i da;
Diém toan bai quy tron den 0,5.

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
LOP 9 THCS o
BINH PINH KHOA NGAY 18 - 32017

Pé chinh thirc Mon thi: TOAN q
‘ Thoi gian: 150 phuat (khdng keé thoi gian phat
de)
Ngay thi:  18/3/2017

Bai 1 (6,0 diém).

2, 2m +f16m +6  Jm =2 3
1. Cho biéu thuc: P =
© mt2dm -3  Jm-1 Jma+3

-2

a) Rut gon P.

b) Tim gia tri ty nhién cua m dé P 14 s6 ty nhién.

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

Bai 2 (5,0 diém).

a) Chitng minh riing: véi moi sé thuc x, y duong, ta luén co: L+ 1> 2
X Yy X+Yy

b) Cho phuong trinh: 2x* + 3mx — 2 =0 (m |a tham sb). C6 hai nghiém x,_ va x, .

, , 2 22
Tim gia tri nhé nhit caa biéu thic: M = (x, - x, ) + (“ X 1+ X?J
X X,
Bai 3 (2,0 diém)
Cho X, y, z |a ba s6 duong. Chting minh rang:



1 1 1 (1 1 1
X* +yz i y? +xz Ty Xy Si(x_y+ﬁ+§j
Bai 4 (7,0 diem). , 7
1. Cho tam giac deu ABC ndi tiep duong tron tdm O ban kinh R. M [a m¢t diém di
dong trén cung nho BC cta duong tron do.
a) Chang minh MB + MC = MA
b) Goi H, I, K lan luot 1a chan dudng vudng goc ha tir M xudng AB, BC, CA.
Goi
S, S’ lan luot la dién tich cua tam gidc ABC, MBC. Chimg minh ring: Khi M di dong
ta luén co dang thuc:
MH + MI + MK = 23(5+25)
3R
2. Cho tam gi4c ABC c6 ba goc nhon. AD, BE, CF 1a cac duong cao. Lay M trén
doan FD, lay N trén tia DE sao cho MAN = BAC. Chttng minh MA 14 tia phan

giac cua goc NMF

PAP AN
Bai 1 (6,0 diém).

1a)Rl]thnduQcP:J@+1(Véim20,m¢l)
1b)
Jm +1 2
p=Y0¥== 1+
Jm -1 Jm -1
Tacc'):PeN<:>\/_2 - N e m —1 I ude duong cia 2 = M « {4 8} (TMDK)

Vay m = 4; m =9 |a gia tri can tim.
2)atb+c:4 (ab,ce2)
bata+b+c=4k (ke Z) =>a+b=4k-c;b+c=4k-a;a+c=4k-b
Taco: P=(a+b)(b+c)(c+a)-—abc=(4k —c)(4k — a)(4k — b) —abc
= (16k* — 4ak — ack + ac)(4k — b) — abc
= 64 k® —16bk®* — 16ak* + 4abc — 16¢ck” + 4bck + 4ack — abc — abc
= 4(16k* — 4bk* — 4ak® + abk — 4ck” + bck + ack )— 2abc  (*)
Giasira, b, cdeuchia2dul = atb+cchia2dul (1)
Ma:a+b+c:4=a+b+c:2 (theo giathict) (2)
Do d6 (1) va (2) mu thudn = Diéu gia sir 14 sai
=Trong ba so a, b, ¢ it nhat c6 mot so chia hét cho 2



—2abc: 4 (*¥)
Tar (*)va (**)= P : 4

Bai 2 (5,0 diém).

1 1 4 a+b_ 4 2 2 ,
a) —+=> & > < (a+b) >4ab < (a-b) >0 (din
) y X+YVy ab a+b ( ) ( ) (dlng)
b) PT ¢6 a, ¢ trai dau nén ludn cé hai nghiém phan biét x, va x,

N

Taco: x +x, =—37m va x.X, =

; (1+x 1+x2Y
I\/I=(x1—x2)+( 5 Zj: ...... =

X X,
%) +M — Tx. )P - X +(1_X1X2)2
) {1 (%%,)’ } (04 x)" - o 2}{1 (%%,)° }

=( 9“F]m +8J/2+8>8J2+8

Dau “=" xay ra khim =0

Vay GTNN ciaM la 82 +8 khim =0

Bai 3 (2,0 diém)

Ap dung BDT C6 si cho céc s6 duong x* va yz, ta co:

1 1 1 1
X2 +yz > 2x*yz = 2x\Jyz = < ==,
y y Y X+ vz 2xyz 2 xyz
Tuong tu, ta co: 1 1 1 > L < l. L
y>+xz 2 yxz Z°+ Xy 2 zxy

1 1 1 1 1 1 1
Suy ra: <= 1
y x2+yz+y2+xz+22+xy<2[x yz+y\/E+z\/@J (1)
Taco: ——— L+ 1 - e vy (2)
xJyz oy zxy Xyz
Taco: fyz +Vx +xy <x+y+z (3)
That vay: (*)<:>2\/y_z+2\/§+2 Xy < 2X + 2y + 2z
& (VK= y) +(VZ =) +(Jy -Vx) 20 (BDT ding)
Dau “="xay rakhix =y =z
1 1 1 X+y+z 1 i+_(4)

Tur (2) va (3) suy ra: + + < S
@Va@) sy e e e S v

\ 1 1 1 1(1 1 1
Tu (1) va (4) suy ra: + + < —+ =+=
(1) va (4) suy XC+yz  Y+xz P+ Xy 2(xy yz zxj

Bai 4 (7,0 diém).

1.a) Cach 1: Trén tia ddi cua tia MC lay diém E sao cho ME = MB

Ta c6: ABEM la tam giac déu = BE = BM = EM A
ABMA = ABEC = MA=EC

Do d@6: MB + MC = MA




Céch 2:

Trén AM lay diém E sao cho ME = MB

Ta co6: ABEM la tam giac déu

= BE=BM=EM

AMBC = AEBA (c.g.c) = MC= AE

Do d6: MB + MC = MA

1.b) K¢é AN vubng goéc véi BC tai N

Vi AABC la tam giac déu nén O 14 trong tam cua tam giac

— A, O, N thang hang = AN = gR

Tacé: AN=ABsinaBN — s AN _3.8_ ¢
sinABN 2 2
A 1 2S 25
Tacd: =MH.AB =S MH = £2s8v = £2a8m
2 ABM = AB R\/§
1 2S 2S
—MK.AC =S MK = ZZACM = Z¥Acwm
2 ACM g AC R\/g
1 2S 2S 28"
~“MIBC =$S Ml = £28cv = Z8cM =
2 BcM & BC Rﬁ Rﬁ
2S" 2 _ 28" 2
Do d6: MH + MK + MI = =B Rf( som * Sacm) = 2 RS
_ 28 (5+8)= 243(S +25")
RS J’ 3R

2. Qua M ké duong thiang song song véi BC cit DE tai K
T giac AEDB ndi tiép = CDE = BAC

Ma: MKD = CDE (vi MK // BC).

Do d6: MKD = MAN = Tt giac AMKN noi tiép

= AMN = AKN

Tacé: D,=D, (= BAC )= D, =D, A
ADMK c6 DA la phéan giac vira 1a duong cao nén can tai D

= DM =DK

AAMD = AAKD (c.g.c) = AMD = AKD
Nén: AMF = AKN . Ta cO: AMF = AMN (: AKN)

Vay: MA la phan giac cta goc NMF

SO GIAO DUC VA PAO TAO

QUANG NGAI c
MON TOAN LOP 9
. - Thi ngay 08 thang 12 nam 2016
DE CHINH (Thoi gian 1am bai 120 pht, khong ké thoi gian giao

(Pé thi gom 01 trang) de)



Bai 1 (4,0 diém).

1) RUt gon biéu thirc: A = V543 3- \/_

2+x/3+ \/_—\} —
2 2
2) Cho A= XY _ x+ix
) X+ X+1 x—\/§+1
a) Néu dieu Kién xac dinh va rat gon biéu thac A
b) bat B = A +x - 1. Tim gia tri nho nhat cua bi€u thirc B
Bai 2 (4,0 diém). Giai phuong trinh

1) Giai phuong trinh : \/x+2\/x—1+\/x—2«/x— =XT+3

2) Giai phuong trinh: «2x2 +5x+12 ++/2x? +3x+2 = X+5.
Bai 3 (3,0 diém).

1) Chiing minh rang véi k 1 s nguyén thi 2016k + 3 khong phai 13 lap phuong cua
mot s6 nguyen.

2) Tim nghiém nguyén cta phuong trinh x*—25= y(y +6)

Bai 4 (7,0 diém)

Cho ntra dudng tron tim O duong kinh AB. Goi C 1a mot diém nam trén nua
duong tron (O) (C khac A, C khac B). Goi H 1a hinh chiéu vuéng goc cua C trén AB, D
1a diém d6i xting voi A qua C, I 1a trung diém ciia CH, J 1a trung diém cua DH.

a) Chirng minh C1J = CBH

b) Chitng minh A CJH dong dang véi AHIB

¢) Goi E 1a giao diém caa HD va BI. Chirng minh HE.HD = HC?

d) Xac dinh vi trf caa diém C trén nira dudng tron (O) dé AH + CH dat gié tri I6n nhét.

Bai 5 (2,0 diém). Cho a,b,c>0. Chiang minh rang \/bac +\/cba+\/acb >2
+ + +

------------------- 2] 2 [ ——
Ho va tén thi sinhi.. ..., Ho, tén chz ky
SO bao  danh:........ ... e, Ho, tén chi ky
GD-PT Quang Ngai HUGNG DAN CHAM THI
KY THI HQC SINH GIOI
NAM HOQC 2016 - 2017
Mon thi : Toan 9
Bai Cau Néi dung Piém
Bail| Caul |1 Retgon biduthic: A= V53 - f
44 | (1,754) i3 ok




V5+3 3-v6  _ V2543  V2(3-46) 0,75
 B\Bes \/'—«f3 B 2+\6+245 2—«/6 2\5
A= V26543 | V23-45) _V2({5+3) 2(3-+5) 0,5
2++(\/B+1)? 2—»\/(«/5 1)° J5+3 3-5
A= 2\/_ 0,5
9 2—JIx  x2+dx
. A= —
X+X+1 x—\/;+1
a) DPKXD: x>0 0,25
A x2—Jx  x2+x \E(\/X_s—l) \E(\/X_g+l) 0,5
_x+\/;+1_x—\/;+1_ x+\/;+1 - x—\/;+1
Cau 2 \/;(J;—l)(xM/;H) «&(«&H)(x—ﬁﬂ) 0,5
(2,25) | = X +/X +1 B x—x +1
:\/;(\/;—1)—«/;(«/;+1):x—\/;—x— X = 24X
b) B=A+x—1=2Jx+x-1=x-2Jx 1= (Vx -1 ~2>-2 0,5
Déu “="xdy ra <x-1=0<x=1 ( TM DPKXD) 0,25
Vay GTNN cua biéu thirc B=-2 khi x=1 0,25
1) Giai phuong trinh ; x+2¢X—1 +y/x - 24x— :XTJFB’
DKXD : x>1 0,25
\/x+2\/x—1+\/x—2\/x— :%3
0,5
<:>\/x—1+2«/x—1+1+x/x—1—2«/x—1+1:%3
@\/ 141 +\/ x—1—1)2=XT+3 0,25
Caul c>\/X—l+1+‘\/x—1—1‘:XT+3 (*) 0,25
Baiz | (2D Néu x >2 phuong trinh (*) 0,25
(4d) X—1+1+/x—1-1=""2 X+3 ZF_X+3 4fx—1=x+3
<:>16(x—1):x2+6x+9<:>x —10x+25_0<:>(x 5°=0<x=5 (TM)
Néu 1<x <2 phuong trinh (*) 0,25
X+3 X+3
X—1+1+1—x— :T©2:7c>4 x+3<x=1(TM)
Vay phuong trinh ¢6 nghiém x=1 va x=5 0,25
2) Giai phuong trinh: «2x2 +5x+12 ++/2x? +3X+2 = X+5.
Cau2 | Pt u=+2x2 +5x+12,v=/2x% + 3x + 2 (u>0,v>0) 0,25
(2d) = U? =2x" +5x+12,v* =2x* +3x+2 = U’ —v* = 2x+10 = 2(x +5) 0,25
Tr (1) =2u+v)=U*-Vv) < U+Vv)u-v-2)=0 (2) 0,25




Vi u>0v>0, tr (2) suy ra: u-v-2=0. Vi vay
V2X2 +5x+12 =2x% +3x+2 +2 (3)

0,25

Binh phuong 2 vé va thu gon ta dugc phuong trinh 2

N2X2+3X+2 =x+3

0,25

X+3=>0 X> -3 X>—3
= = =
242X2 +3X+2 =X+3 7x*+6x-1=0 (7x* =7)+(6x+6)=0
X>-3
=
(x+D)(7x-1) =0

X>-3 1
=—Lx==(t
= X:_LX:%@X X 7(m)

0,5

Vay phuong trinh ¢6 hai nghiém x = -1, x= 1

0,25

Bai 3
(3 d)

Cau1l
(1,5d)

1) Chiing minh rang vai k 1a s nguyén thi 2016k + 3 khong phai
la 13p phuong cua mot so6 nguyén.

Gia sir 2016k + 3 = a véi k va a 1a s6 nguyén.
Suy ra: 2016k =a’- 3 ,
Ta chirng minh a® — 3 khdng chia hét cho 7.

0,5

Thatvay: Tabiéudiéna=7m+r, véir e{0;1-12,-2;3,-3}.

0,25

Trong tat ca cac truong hop trén ta déu ¢ a° — 3 khong chia hét
cho 7

0,5

Ma 2016k ludn chia hét cho 7, nén a° — 3 = 2016k. PPCM

0,25

Cau 2
(1,5d)

2) Tim nghiém nguyén cta phuong trinh:
X’ —25=y(y+6)

T x*—25=y(y+6)
Taco: (y+3+x)(y+3-x) = - 16

0,25

Péy trong phuong trinh chi chta an s6 X Voi $6 mil bang 2 , do
d6 ta c6 thé han ché giai véi x 12 s6 tu nhién.

Khi d6: y+3+x > y+3-X.

Ta c6 (y+3+x)+(y+3-x) = 2(y+3) la s6 chin

Suy ra?2sb (y+3+x) va (y+3- -X) cling tinh chan 1¢ . Ta lai co tich
cua ching 1a sé chin , vay 2 s6 (y+3+x ) va (y+3 X) 1a 2 s6 chan.

0,5

Ta chi ¢ cach phan tich - 16 ra tich cua 2 s6 chan sau day:
-16 = 8 (-2) = 4 (-4) = 2 (-8) trong ®4& thda sé ®Cu b»ng gi, trp
(y+3+x).

0,25

Khiy+3+x=8,y+3-x=-2tacdx=5,y=0
Khiy+3+x=4 ,y+3-x =-4tacax=4,y=-3.
Khiy+3+x=2,y+3-x =-8tacd x=5, y=-6.
Vx th® ph-ng trxnh ®- cho ¢4 ¢,c nghiOm :
(X)) € {(£5,0);(45,-6);(+4,-3).}

0,5




Bai 4
(7d)

A H 0 B
+ Vi AABC noi tiép dudng tron duong kinh AB nén AC L BC 0,5
Suy ra BC LCD (1)
Caua |4 apluandéchirall// CD (2) 0,5
(1.5d) 41y (1)va(2)suyra 13 L BC 0,5
+ Suy ra CIJ =CBH (cung phu véi HCB) (3)
+) Trong Avubng CBH ta c06: tanCBH :E—E 4 05
+ Lap luan ching minh dugc CJ // AB 0,5
+MaCH L AB (gt)
. +Suy raCJ 1L CH
Caub - R , cl C 0,5
2 d) +) Trong tam giac vuong CIlJ ta cd tanCl1J o ar Cl=HI (5)|™
CH CJ
+ Tt 4 — =
HONONOESH S
+ Xét ACJH vaAHIB cd HCJ =BHI =90° va %:% (cmt) 0.5
+ Nén ACJH ddng dang voi AHIB
0,5
+ Lap luan dé chimg minh duoc HEI =90°
+ Chtirmng minh dugc AHEI dong dang véi AHCJ 0,5
cauc |+Suyra=-"l
(1.5 d) HC HJ
’ + Suy ra HE.HJ = HI.HC 0,5
1 1

+ Ma HJ =§HD; HI =EHC
+ Suy ra HE.HD = HC?




Caud
(2d)

N 450 u
A H 0 K B N

+ Lay diem M trén nira dudng tron (O) sao cho BOM = 45"
+ Tiép tuyen cua nira duong tron (O) tai M cat AB tai N. Ta cé

M va N cb dinh.

0,5

+ Ké MK LAB tai K

+ Chirng minh dugc AMON vubng can tai M va KM = KN

Suy ra ANC =45°
XétC =M
Taco6C=MnénH = K

Do d6 AH + CH = AK + KM = AK + KN = AN (khéng di)

0,5

+ Xét C khac M.
Tia NC nam gitra hai tia NA va NM
Do d6 ANC < ANM = 45°
+ AHNC cd NHC =90°
nén HNC +HCN =90°
Ma HNC <45° nén HCN > 45°

Suy ra HNC < HCN
Suy ra HC < HN

0,5

+ Do d6 AH+ CH < AH + HN = AN

+ Vay Khi C ¢ trén nira duong tron (O) sao cho BOC =45° thi

AH + CH dat gi trj 16n nhat

0,5

Bai 5
(24d)

Chting minh réng\/ 2 +\/ b +\/ .o
b+c Vc+a Va+b

Ap dung BDT Cauchy ta cd
S 2a
b+c a+b+c

a+b+c>2/a(b+c) =

0,5

Chl'mg minh tucmg tu ta du:orc

\jc+a a+b+c \}a+ a+b+c

0,5

\/ \/ \/ 2(a+b+c)
Suy ra =
b+c c+a a+b a+b+c

0,5




a=h+c 0,5
DAu bang xay ra <> {b=c+a<> a=b=c=0(Trai vai gia thiét)
c=a+b

Vay dau = khéng xay ra suy ra dpcm.

PHONG GD&PT KY THI CHON HOQC SINH G101 CAP HUYEN
LOP 9 THCS
NAM HQC 2012 - 2013

Pé chénh

Mon thi: Toan
Thoi gian: 150 phat (Khéng ké thoi gian giao bai)
Bai 1 (5 diém).

(1 2Va
(1+va aJa+a+a+l

Cho biéu thuc: A = {1— Z‘EJ

il J ,voia>0
1. Rat gon biéu thic A.
2. Thinh gia tri cua biéu thac A khi a = 2010 -2/2009 .
Bai 2 (4 diém).
1. Giai phuong trinh (x + 1)(x +2)(x + 4)(x + 8) = 28x*
2. Giai hé phuong trinh: {i:_yy: _:13(X —Y)
Bai 3 (4 diém).
1. Tim nghiém nguyén cia phuong trinh: y* = - 2(x°- X%y - 32)

2. Cho tam giac ABC vuéng tai A c6 phan gidc AD. Goi M, N lan luot 1a hinh
chiéu cua B, C 1én duong thang AD.

Chuang minh rang: 2AD < BM + CN
Bai 4 (5 diém).
Cho tam gi4c ABC vubng can tai C. Goi M 1a trung diém cua canh AB, P 1a diém
trén canh BC; cac diém N, L thuoc AP sao cho CN L AP va AL = CN.
1. Chitng minh géc MCN bang goc MAL.
2. Ching minh ALMN vudng can
3. Dién tich A ABC gap 4 lan dién tich AMNL, hay tinh goc CAP.
Bai 5 (2 diém).



Ia—bl )
.................................. HEE ..o,
Ho va ten  thi  SINNI e So bao
danh:....ccocoveerinnnnee
Ho tén va chir ky cua gid th; 1 Ho tén va chiz ky cua giam thj 2
PHONG GD&DT KY THI CHON HQC SINH G101 CAP HUYEN LOP
9 THCS

Hwéng dan chAm mén toan

Cau Néi dung Diém
Caul |1(3,0d)

5,0 diém | Voi diéu kién a 0. Ta co:

A= 2a)( 1 2V/a
a+l)(1+Ja aJa++a+a+l

a 2\/_+1 1 2\/5 10
a+l |1+4a (a+D)(1+a) ’

_a-1f  a+1-2/a

a+l (a+l)(L++a) 1,0
_Va-1 @+na+a) A 1.0
(a+1)(a-1)
2(2,0 d)
Khi a = 2010 -21/2009 = (12009 -1)? 1,0
Thi A =1+ (+/2009 —1) = /2009 10
Cau2 1(2,0d) Taco
4,0 diém | (X + 1)(x +2)(x + 4)(x + 8) = 28x°
(x*+ 9x +8)(x* +8x + 8) = 28x°
+ X = 0 khdng phai la nghiém cta phuong trinh (1)
+ Vi x0 chia hai vé (1) cho x® ta dugc:
8 8
<=> —+6 —+9) =
(1) (x+X+ )(x+X+ ) =28 05

8
Patt= X+—
X
(1) tré thanh (t+6)(t+9) = 28 <=>t* + 15t + 26 = 0




{t =-2 0,5
=
t=-13
. 8 2 . 0,5
Voit=-2tacod x+— =-2<=>x"+2x+8=0. PT nay v0 nghiém.
X
Véit=-2taco x+° =-13<=>x2+13x +8=0.<=>x =-13 +4137. | 05
X
Vay phuong trinh da cho ¢6 hai nghiém: x = - 13 +137.
2 (2,0 d)
H¢ phuong trinh:
X —y® =3(x-y) (x=y)(xX* +xy +y*—=3)=0
_ At _ 0,5
X+y=-1 X+y=-1
Hé nay twong duong véi tuyén caa hai hé phuong trinh sau:
X—y=0 X2 4+xy+y?—-3=0
{ = yva @{ vy ()
X+y=-1 X+y=-1
. , . 0,5
* Giai hé (1) co nghiémb (x,y) = (—%;—%)
* Xét hé (I1) tir x+y = -1 ta c6 y = - X-1 thay vao phuong trinh dau
cua hé (II) ta dwgc X° +x -2 =0 0,25
Phuong trinh nay c6 hai nghiém: x =-1vax = -2
Tur @6 ta thay h ¢ (1) co hai ghiém: (1; - 2); (2; -1)
Két luan: He da cho c6 nghiém (x;y) 1 &: (_%;_%); -2 @1 | O
0,25
Cau3 | 1(2,0d): Taco: :y” =-2(x- Xy - 32) <=> X*+(y-x)" = 64
4,0 diém | =>x°<64=>-2<x<2doxe Z=>x {-1;-2;1;0; 1; 2} 0,5
Xét cac truong hop:
+x=2=>(y-x)’=0=>y=8 0,25
+x=1=>(y - x}*= 63 => ye Z => pt nay khdng c6 nghiém | 0,25
nguyén 0,25
+x=0=>(y-x)’=4=>y=8vay=-8 0,25
+x=-1=>(y-x’)?= 63 =>yeZ => pt ndy khong c6 nghiém | 0,25
nguyén 0.25
+x=-2=>(y-x)’=0=>y=-8
Vay nghiém cua phuong trinh 1a: (0;8); (0;-8); (2;8); (-2;-8).
2(2,0d)
A
M
C D\?/EI
" 0,5

Ta c6 AAMB va AANC vudng can nén MA = MB va NA = NC
Nén BM + CN = AM + AN




Gia st: AB>AC 0,5
Theo tinh chét phan giac ta c6P2C _AC 4
DB AB
ACDN va ABDM nén 2N _P€ .1~ pN< DM
, 7 DM DB 0,5
Neéu I 1a trung diém caaMN thi AD< Al va AM+AN=2AIl 0,5
Khi d6 2AD< 2AI - AM+AN = BM + CN (dpcm)
Céu 4 1(1,0d)
5,0diém
M
(]
A I B
Pat /ACP=a=>/ACN=90°-a
/MCN = ZACN -45°=90°-a - 45° =45°-a= /LAM 8’2
2(2,0d) Do AABC vudng tai A ma AM la trung tuyén nén AM =
CMva AL =CN (gt) ZMCN = ZLAM (c/m trén)
Nén AAML = ACMN => LM = MN va ZAML = /CMN| 1,0
=>/LMN = 90° - ZAML + ZCMN = 90°. Vay tam gidc ALMN | 1.0
vubng can tai M
3 (2,0d) Do cac ALMN, AABC vudng can nén:
2 Saumn = MN? va 2 Spapc = AC?
S AABC — 4SALMN (gt) Tu do suy ra MN = %AC
Goi Q 14 trung diém cia AC thi QM = QN = lAC = MN 1,0
=> /QMN = 60° va ZQNA =60° - 45° = 15 o
Mit khac AQ = NQ nén ZCAP = ZQNA = 15° 1,0
PHONG GD & BT THANHPHO  BE THI HOC SINH GIOI CAP THANH PHO
THANH HOA NAM HOC 2016 - 2017
Mon Toan: Lop 9
DE CHINH (Thoi gian 1am bai: 150 pht)
Cau 5 .. a’+b* (a-b)*-2ab 12
2 Ta co: = =la—bl+
2,0 dieém la—b] a—b] =la—bl+ |a b] 1,0
1,0

Ap dung bat dang thiic Cosi : |a - b|+| 0> >2 |l b|.ﬁ =443




Bai 1: (5,0 diém)

Cho biéu thuc: P :(

X+2 + Vx + 1 :\/;_1.Vc’rix20,x;¢l.
XX =1 x+\/§+1 1—& 2
a) Rat gon biéu thic P.

b)Timxdéng.

c) So sanh: P* va 2P.

Bai 2: (4,0 diem)

a) Tim X,y € Z thoa man: 2y*x+ X+ y+1=x>+2y* +xy

b) Cho a, b, ¢ 1 cac sé nguyén khac 0 théa man diéu kién:

(1 1 1)2 1 1 1
TrS S| ==
a b c) a b ¢

Chtng minh rang: a*+b® +c® chia hét cho 3.

Bai 3: (4,0 diém)

a) Giai phuong trinh sau: v/4x% + 20X + 25 + /X% + 6X +9 =10x — 20

b) Cho X, y 1a 2 s6 thuc thoa mén: x* + 2y* + 2xy + 7x + 7y + 10 = 0.

Tim gia tri nho nhat va gié tri I6n nhét cua biéu thac: A =x +y + 1.

Bai 4: (6,0 diém) ‘ 7

Cho hinh vuong ABCD c6 canh bang a. N la diém tuy y thugc canh AB. Goi E la giao
diém cua CN va DA. V¢ tia Cx vubng goc véi CE va cat AB tai F. Lay M 1a trung diém
cua EF.

a) Chung minh: CM vuong goc voi EF.

b) Chitng minh: NB.DE = a° va B, D, M thiang hang. o

c) Tim vi tri cua N trén AB sao cho dién tich cua tir gidc AEFC gap 3 lan dién tich cua
hinh vuéng ABCD

Bai 5: (1,0 diém)

Cho a, b, ¢ > 0. Chttng minh rang:

a b c\/a Jb \/c
+ + < + +
a+b b+c c+a b+c c+a a+b

Luu y: Hoc sinh khéng dwoc sir dung may tinh cam tay.

PAP AN PE THI HOC SINH G101 MON TOAN LOP 9

Bai | Cau | Noi dung biém

1 | a |[Diéukién:x>0,x = 1. 0,5




P_ X+ 2 Jx 1 ) .Jx-1
x x -1 x+x/§+1 1- \/_ 2
0,5
x+2 Jx 1| Jx-1
1 x+\/§+1 Ix=1| 2
x+2+f(f 1) - (x+ﬁ+1) Jx -1
0,5
(\/i 1)(x+x+1) 2
 x=20x+1 2
(ﬁ—l)(m x+1)'«/§—1 0,5
B 2
X+X+1
Véoix >0,x = 1. Taco:
0,5
p2
7
-_ 2 _2 1,0
+X+1 7
& X+X+1=7 0,25
S X+Ux-6=0
& (x-2)(x+3)=0 0.25
V‘|«/§+3>Onén«/§—2:0<:>x:4(t/m)
VayP:%khix:4
Vi Xx>0= Xx+/x+1>1 0,25
2
O<——<2
< <x+«/§+l
<0<P<2 0,25
< P(P-2)<0
< P2-2P<0
2
<= PT<2P | 0,25
Dau “="xay rakhiP =2 < x=0 0,25

Vay P? < 2P




2V X+ X+ Y +1=x>+2y* +xy

&2V X+ X+ Y +1-x"=2y* —xy=0 0.5
0,25
& (x-1)2y* -y-x)=-1
Vix,yeZnénx-1eU(-1) ={};-1}
+)Néux—1=1=x=2 0,5
Khid62y? -y—2=-1
<y =1(t/m)hoacy = _71 ¢ Z (loai)
+)Néux—-1=-1 =x=0 0,5
Khi d6 2y*-y=1
-1

>y =1 (tm) hofey = — ¢ (loai) 0,25

X=2 x=0
Vay ;

y=1 [y=1
a) Tu gia thiét 0,5
CHENENE VN
a b c a b° ¢ 0,5
<:>2(i+i+i):0

ab bc ca
Via,b,c #0néna+b+c=0

0,5

=a+b=-C
=(a+b) =(-c) 0,25
=a’+Db’+3ab(a+b)=-C’ 0.95
=a’+b’*+c’=3abc
Vay a’ +b*+¢*:3 véia b,ceZ
Luu y: Néu hoc sinh sir dung hang dang thirc
C+y + 2o 3xyz= (x+y + )X+ Y + 22— xy —yz — zX)
ma khdng chtng minh thi trir 0,5 diém.
Dkxd: VxeR 0,25
VAXE + 20X + 25 + /X2 +6X+9 =10x — 20
Vi \4X + 20X + 25 + /X2 + 6X+9 >0 véi VX o5

=10x-20>0=>x>2




Ta co:

JAX? + 20X + 25 + /X* + 6X+9 =10x — 20

& |2x+5+|x+3=10x - 20 0.5
< 2X+5+x+3=10x-20
& 7x=28 0,5
< X=4(t/m)
Vay phuong trinh c6 nghiém la x = 4 0,25
X2+ 2y°+ 2xy + Ix + 7y + 10 = 0. 0,5
o (x+ y)2+7(x+ y)+10 =—y?
S (X+Y+2)(X+y+5)=-y*<0
o -4<x+y+1<-1 0,5
*X+y+1l=-4khix=-5y=0
*X+y+1=-1khix=-2;y=0 0.5
Vay Anin=-4khix=-5;y=0
Apm = - 1Khix=-2;y=0 0.5
E
M
A N B F
1,0
D C
Tacé: ECD =BCF (cung phuvéi ECB)
Chang minh dugc: AEDC = AFBC (canh gdc vuéng — géc nhon) 1,0
—=CE=CF
= AECF cantai C
Ma CM la dudng trung tuyén nén CM L EF
*Vi AEDC= AFBC =ED=FB 0,5

A NCF vuéng tai C. Ap dung hé thuc lugng trong tam giac vuéng




ta co:
BC? = NB.BF = a? = NB.DE (dpcm) 0,5
. o - EF

A CEF vudng tai C ¢6 CM la duong trung tuyén nén CM = —

. EF
A AEF vubng tai A ¢c6 AM la duong trung tuyén nén AM = 7 0.5

= CM = AM = M thudc duong trung truc caa AC.

Vi ABCD la hinh vuéng nén B, D thudc duong trung truc caa AC 0,5
=B, D, M thing hang vi cing thuéc duong trung truc cua AC
(dpcm).

C |PbatDE=x(x>0)=BF=x 0,5

1
Sacre = Sack t+ Saer = EAF : (AE + CB)

:%(AB+BF)-(AE+AD) 0.25
1
==(a+x).DE
2
1
=—(a+ X)X
2( ) 0,5

1
SACFE = 3-SABCD = E(a + X)X :332 = 63.2 —aX —X2 =0
& (2a—x)(3a+x)=0
Dox>0;a>0=>3a+x>0=2a—-x=0 < x=2a 0.5
<> A 14 trung diém cia DE < AE=a

AN AE
VIiAE/IBCnén —=——=1

B BC 0,25
=N I trung diém cia AB.
Véy voi N la trung dlém cua AB thi SACFE = 3-SABCD

0,5
*Via,b,c>0néni<1:> a < arc .
a+b a+b a+b+c
b b+a C c+b
Tuong tu: < <

b+c a+b+c c+a a+b+c
a b C

+ +
a+b b+c c+a

<2 (1)




*Tacé: |- = a

‘\b+c fa(b+c)

Vi a, b, ¢ > 0 nén theo bét ding thac Co- si ta co:
WZ«/a(b+c) >0

2 1
= <
a+b+c . Ja(b+c)

- 2a < a PN 2a <,a
a+b+c Ja(b+c) a+b+c Vb+c

Tuong tu:
a+b+c \/a+c a+b+c \/b+a

. _+J J
b+c c+a a+b 05

Diu ‘="xayrakhia=b+c:b=c+a;c=a+b

tec laa=b=c (vo ly).

:>—+J \/ >2 (2)
b+c c+a a+b

Tu (1) (2) ta c6 dpem.
SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI TINH
THANH HOA Nim hoc 2010- 2011
Pé chinh thuc M6n thi: Toan
_ Lép: 9 THCS ‘
S6 bao danh Thoi gian: 150 phat (khdng ke thoi gian giao de)

_Nogay thi: 24/03/2011
(bé thi c6 01 trang, gom 05 cau).

Cau l. (5,0 diém).
1) Cho phwong trinh: X’ —2mx+2m-1=0. Chitng minh phwong trinh luén c6 hai

nghiém

2X, %, +3

X, X, V&i moi m. Tim gia tri I6n nhat cua bieu thac P =——— khi m thay
i X+ Xy + 21+ % %,)
doi.
2) (a). Cho ba s hitu ti a, b, ¢ thoa man .11 Chitng minh rang A=+/a?+b? +c?

) a b c
la s6 hiu ti. .
(b). Cho ba so hitu ti x,y,z d6i mot phan biét. Chirng minh rang:



B:\/ L ~+ 1 ~+ 1 - 1a 56 hiu ti.
(x=y) (y-2° (z-x)

2
Cau ll. (5,0 diém).1) Giai phwong trinh: (—j +(—

2) Giai h¢ phuong trinh:

Cau Ill. (2,0 diém). Cho tam gidc déu ABC, cac diém D, E lan luot thudc céc canh AC, AB,
sao cho BD, CE cat nhau tai P va dién tich t&r gidac ADPE bang dién tich tam giac
BPC.
Tinh BPﬁ. , 7
Cau 1V. (4,0 diem). Cho duong tron tdm O va day cung AB co dinh (O ¢ AB). P 1a diém di
dong trén doan thang AB (P = A,B va P khac trung diém AB). BDuong tron tam C di
qua diém P tiép xtic v6i duong tron (O) tai A. Duong 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) Ching minh rang ANP = BNP va bén diém O, D, C, N cung nam trén mot duong
tron.
2) Chirng minh ring duong trung truc cua doan ON ludn di qua diém cé dinh khi P di
dong.
Cau V. (4,0 diem). ,
1) Cho a,a,,....,a,; la 45 so ty nhién duong thoa man a <a, <...<a, <130. Dat
d =243, (‘j =1,2,..,44). Chang minh rang it nhat mot trong 44 hiéu d, xuat
hién it nhat 10 lan.
2) Cho ba sé duong a,b, ¢ thod man: va? +b? +/b? +c? ++/c* +a? =+/2011.

2 2 2
Chting minh rang: a b c 21,/&11.
b+c c+a a+b 2V 2

............................................................. HET oo
Thi sinh khong dwoc su dung tai li¢u.
Can bg coi thi khéng giai thich gi thém.

SO GD & PT THANH HOA KY THI CHQON HQC SINH G101 TINH
HUONG DAN CHAM NAM HQC 2010 - 2011
DE CHINH THUC MON THI: TOAN
‘ LOP: 9 THCS
(Gom c0 3 trang) Ngay thi: 24 - 3 - 2011
Cau | Y Huéng din chim Piem
Caul | 1) |Taco A'=(m-1)*>0,Vm nén phuong trinh c6 hai nghiém véi moi m. 0,5
6d | 25d T am+1 10
Theo dinh li viet, ta co x, +X, =2m,xX, =2m-1,suy ra P = Ami a2
2
—1- @M g Maxp =1, khi m= 1. +0
4m” +2 2




2a) | Tu gia thiét suy ra 2ab—2bc—2ca=0 0,5
1,5d T
Suy ra A:«/(a+b—c)2:|a+b—c| la s6 hitu ti 1,0
2b 0,5
1011 bat a:i, b= L ,C= ! suy ra 1+£=1.
J X—Y y—12 X—2 a b c
< ] 1 1 L e 0,5
Ap dung cau 2a) suy ra B = -+ -+ > la so hiru ti.
(x=y)" (y-2)° (z-x)
Caull| 1) |Pk: x#+l. Phwong trinh twong dwong véi 1,0
64 |25d X X Y x> 10 2 Y 2% 10
— 4+ — —2 3 = — < > — 3 ——:0
Xx+1 x-1 x*-1 9 x° -1 x*-1 9
2 _ 0,5
bat t = 22X , ta dugc phwong trinh t° —t—E:Ocﬂ =§ hoact :—2
X -1 9 3 3
2 0,5
Vi tzg, ta dugc ZZX =§ (v6 nghiém)
2 0,5
Vi tz—g, ta dugc 22X :—E suy ra X:J_ri.
3 x*-1 3 2
2) , 1 1 0,5
2,5d X +F+X+§:4
Pk: y#0. HE twong dwong véi
s 1 x( 1j
X +—+—| Xx+—|=4
y y y
1 1,0
U=X+— , X
. y L |luU"+u—-2v=4 u"—4u+4=0 u=2
Dat ta dwgc hé = =
v X ul-2uv=4 u?+u—4=2v v=1.
y
1,0
x+£:2
o |U=2 y = P S
Voi { ta dwgc & { (thoa man diéu kién)
v=1 X y=1.
21
y
Cau Ké EF L AC tai F, DG 1 BC tai G. 0,5
Il Theo gia thiét S ,ope) = Seerc)
2d
= S(ace) = S(acp)-
Ma AC=BC =EF =DG va A=C 0,5
Suy ra AAEF = ACDG = AE =CG.
Do d6 AAEC = ACDB(c—g —c) = DBC = ECA 0,5
= BPE = PBC + PCB = PCD + PCB = 60° 0,5




Cau 1) | Goi Q la giao diém cua cac tiép tuyén 1,0
v 3,0d | chung caa (O) véi (C), (D) tai A, B
4,0d tuong tng.
Suy ra ANP = QAP = QBP = BNP.
Taco
ANB = ANP + BNP = QAP + QBP 05
=180° — AQB, suy ra NAQB nai tiép (1).
Dé thay ti giac OAQB noi tiép (2)
Tur (1) va (2) suy ra 5 diém O, N, A, Q, B 05
cling nam trén mot duong tron.
Suy ra cac diém O, N, A, B cung nam trén 05
mot duong tron.
Tac6 OCN = 20AN = 20BN = ODN,
suy ra bon diém O, D, C, N cling nam 05
trén mot duong tron. ’
2) | Goi E latrung diém OQ, suy ra E ¢6 dinh va E 13 tim duong tron di qua 1,0
1,0d | cac diém N, O, D, C. Suy ra dudng trung truc ciia ON ludn di qua diém E cb
dinh.
CauVv | 1) |d+d,+..+d,=(a,-8)+(@;-a,)+..+(a5—a,)=a,—a <130-1=129. (1) 0,5
2d 2&0 Néu mdi hieu d; (j=12,...,44) xuét hién khong qua 10 Ian thi
d, +d, +..+d,, >9(+2+3+4)+85=130 mau thuin véi (1). L5
Vay phai c6 it nhat mot hiéy d, (j=1,...,44) xuat hién khong it hon 10 lan ’
2) | Taco 2(a®+b%) = (a+b)?. 0,5
2,0d 2 2 2 a2
Suy ra a + b ¢ >
b+c c+a a+h \jZ b* +¢?) \/2 ¢’ +a’) J2(02+a2)
it x=+vb*+c?, y=+c*+a’, z=+a’ +b?,
y2+22—x2 22+x2—y2 x2+y2—22 10

suy ra VT >

+ +
ZJ_ 2X Z\ﬁy 2«/52

(y+2)° (z+x)° (x+y)°
2\FK 2x Xj{ 2y _yj{ 27 _Zﬂ




v

ﬁ?ll—\

2

K(WZ)Z +2x—3xj+((z+x)2 +2y—3yj+((x+y)2 +22—32ﬂ
2X 2y 21

[(2(y+2)=3x)+(2(z+%) -3y)+(2(x+y—32)]

=

2

S

Suy ra VT ziz(x+y+z):1 2011

22 2\ 2

0,5

GHI CHU: Néu hoc sinh giai cach khac ma dang thi van cho diém tdi da.

PHONG GD & DT THANH PHO BE THI HOC SINH GIOI CAP THANH PHO

THANH HOA NAM HOC 2016 - 2017
Mon Toan: Lop 9
DE CHINH (Thai gian 1am bai: 150 pht)

Bai 1: (5,0 diém)

Cho biéu thic: P :(

X+ 2 Jx 1 ]_\/_—1

+ + : Voix>0,x = 1.
XX -1 x+x+1 1-x
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=Xx*+2y° + xy

b) Cho a, b, ¢ 1a cac sb nguyén khéc 0 thoa man diéu kién:

(LL&)Z 1,11
a b c) a b ¢

Chung minh rang: a® +b® +¢* chia hét cho 3.

Bai 3: (4,0 diém)

¢) Giai phuong trinh sau: v4xX2 + 20X + 25 +/X* + 6x +9 =10x — 20
d) Cho x, y 1a 2 sb thuc thoa man: x* + 2y*+ 2xy + 7x + 7y + 10 = 0.

Tim gié tri nho nhat va gia tri 16n nhat cua biéu thuc: A= x +y + 1.



Bai 4: (6,0 diém)

Cho hinh vudng ABCD c¢6 canh bang a. N 1a diém tly y thudc canh AB. Goi E 1a giao diém
ciia CN va DA. V& tia Cx vudng goc voi CE va cit AB tai F. Ly M 1a trung diém cua EF.

d) Chirng minh: CM vubng goc véi EF.

e) Ching minh: NB.DE = a va B, D, M thing hang.

f) Tim vi tri caa N trén AB sao cho dién tich cua ti gidc AEFC gap 3 lan dién tich cuaa hinh
vudng ABCD

Bai 5: (1,0 diém)

Cho a, b, ¢ > 0. Chang minh rang:

a b c\/a \/b \/c
+ + < + +
a+b b+c c+a b+c c+a a+b

Luu y: Hoc sinh khéng dwoc sir dung may tinh cam tay.




PAP AN PE THI HQC SINH G101 MON TOAN LOP 9

Bai | Cau | Noi dung biém
1 | a |Diéukién:x>0,x = 1. 0,5
P_ X+2 Jx 1) .Jx-1
x x-1 x+\/§+1 1- \/_ 2
0,5
x+2 x 1 J?—l
1 x+\/§+1 x - 1' 2
x+2+\/_\/_ 1) - (x+\/§+1) Jx -1
0,5
(& 1)( x+1) 2
o x=20x+1 2
(ﬁ—l)(x+ x+1)'«/;—1 05
B 2
X+4X+1
b | Voix>0x=# 1 Taco:
0,5
p_2
7
-_ 2 2 1,0
X+4X+1 7
<:>x+«/§+1:7 0,25
S X+4UYX=-6=0
& (x-2)(x+3)=0 0.25
Vi X +3>0 nén /X —2=0 < x=4(t/m)
Vaszgkhix:4
0,25

Vi x20:>x+x/§+121

0,25




2
&0<——<2
X+«/;+1 0,25
<0<P<2 095
< P(P-2)<0 ’
< P?-2P<0
< P2<2P
Dau “="xay rakhiP=2 <x=0
Vay P? < 2P
2V X+ X+ Y +1=x>+2y* +xy
&2y X+ X+ Y+1-xX =2y —xy =0 0.5
0,25
& (x-1)@2y* -y-x)=-1
Vix,yeZnénx-1eU(-1) ={};-1}
+)Néux—1=1=x=2 0,5
Khi d62y* -y—-2=-1
<y =1(t/m)hoacy = _71 ¢Z (loai)
+)Néux—-1=-1 =>x=0 0,5
Khi d6 2y* -y =1
-1
>y =1 (tm) hofey = — ¢ (loai) 0,25
X=2 x=0
Vay ;
y=1" ly=1
b) Tu gia thiét 0,5
11 1, 1 1 1
CHo+) =S+5+=
a b c a b c 0,5
<:>2(i+i+i):0
ab bc ca
Via,b,c#0néna+b+c=0 05
—a+b=-cC ’
=(a+b) =(-c) 0,25
=a’+Db’+3ab(a+b)=-C° 0.95

=a’+b’+c®*=3abc

Vay a’ +b*+c*:3 véia b,ceZ




Luu ¥: Néu hoc sinh sir dung hang dang thac
Xy + 22— 3xyz= (x+y +2)(X* + Y’ + 22— Xy — yz — 7X)

ma khdng chtng minh thi trir 0,5 diém.

bkxd: VxeR 0,25
VAXE + 20X+ 25 ++/x* +6x+9 =10x— 20
Vi J4X2 + 20X + 25 ++/X? +6X+9 >0 V6i VX o5
—10x—20 >0=>x>2 ’
Ta co:
JAX? + 20X + 25 ++/x* + 6x+9 =10x — 20 05
< [2x+5|+[x +3 =10x - 20
< 2X+5+x+3=10x-20 05
& Tx=28
& X =4(t/m) 0.25
Vay phuong trinh c6 nghiém la x = 4
X2+ 2y*+ 2xy + Tx + 7y + 10 = 0. 0,5
< (x+ y) +7(x+y)+10=—y?
S X+y+2)(x+y+5)=-y*<0
< —4<x+y+1<-1 0,5
*X+y+1=-4khix=-5y=0
*X+y+1=-1khix=-2;y=0 0.5
Vay Anin=-4khix=-5;y=0
Anax=-1khix=-2;y=0 0.5
E
M
A N B
1,0




Ta co: ECD =BCF (cung phu vsi ECB)

Chirng minh dugc: AEDC = A FBC (canh goc vudng — goc nhon)
=CE=CF

= AECFcéantai C

Ma CM la dudng trung tuyén nén CM L EF

1,0

*Vi AEDC= AFBC =ED=FB

A NCF vudng tai C. Ap dung hé thire luong trong tam giac vuéng
ta co:

BC? = NB.BF = a? = NB.DE (dpcm)

* A CEF vuéng tai C c6 CM 1a duong trung tuyén nén CM = EF

. EF
A AEF vubng tai A ¢c6 AM la duong trung tuyén nén AM = >

= CM = AM = M thudc duong trung truc caa AC.
Vi ABCD la hinh vuéng nén B, D thudc duong trung truc caa AC
=B, D, M thiang hang vi cung thudc dudng trung truc cua AC

(dpcm).

0,5

0,5

0,5

0,5

bat DE=x (x >0) = BF =x
1
Sacre = Sacr t Saer = EAF . (AE + CB)

:%(AB+ BF)-(AE + AD)

= %(a + X).DE

1
==(a+x)x
2( )

1
SACFE = 3-SABCD = E(a + X)X = 332 = 63.2 —aX — X2 =0

< (2a—x)(3a+x)=0
Dox>0;a>0=>3a+x>0=2a—-x=0 < x=2a
<> A 14 trung diém cia DE < AE=a

Vi AE //BC nén ﬂzﬁ—1
NB

BC

= N 1a trung diém cua AB.

0,5

0,25

0,5

0,5

0,25




Véy v6i N la trung dlém cua AB thi Sacre = 3.SaBcD

5 + 0,5
*Via,b,c>0néni<1:> a arc .
a+b a+b a+b+c
b b+a C c+b
Tuong tu: < <

b+c a+b+c c+a a+b+c
a b C
+

+ <2 (1)
a+b b+c c+a

a

* Ta c0: =
b+c Ja(b+c)

Vi a, b, ¢ > 0 nén theo bét dang thac Co- si ta co:

Wz./a(bm) >0

2 1
= <
a+b+c . Ja(+c)

- 2a < a - 2a <,a
a+b+c Ja(b+c) a+b+c Vb+c

Tuong tu:
a+b+c Va+c a+b+c b+a
N _+J J
b+c c+a a+b

Dau‘="xayrakhia=b+c;b=c+a;c=a+b

0,5

taclaa=b=c (vo ly).

:>—+J \/ >2 (2)
b+c c+a a+b

Tu (1) (2) ta c6 dpem.

* Luwu ¥ khi chAm bai:

- Néu hoc sinh trinh bay cach lam khac ma dung thi cho diém cac phan theo thang diém twong
ung.

- Vi bai 5, néu hoc sinh vé hinh sai hoic khong vé hinh thi khéng cham.

PHONG GD&DT HAI LANG



KY THI HQC SINH G101 TOAN
CAP HUYEN NAM HQC 2008-2009

PE THI VONG II
(Thot gian lam bai 120 phut)

Bai 1: (2 diém) Choa, b, ¢ € Q; a, b, ¢ d6i mot khac nhau.

1 1 1 3 \ , At A
+ bang binh phuong ctia mot s6 hitu

Chang minh ran
9 S @ oy Th-of  c-ay

ty.
Bai 2: (2 diém) Tim nghiém nguyén duong ctia phuong trinh 5* + 2.5% + 57 = 4500 véi

X<y<z

\ = A N -z . o 4 B -2 , X2 _4X +1
Bai 3: (2 diem) Tim gia tri nho nhat caa biéu thirc sau: A = Tz

Bai 4: (2 diem) Tim mot sb ¢o hai chir s6; biét rang sé d6 chia hét cho 3 va néu thém sb
0 vao gitra cac chit s6 rdi cong vao sb méi tao thanh mot sé bang hai lan chir s6 hang
trim ctia n6 thi duoc mot sé 16n gap 9 lan sé phai tim.
Bai 5: (2 diém) Cho tam giac ABC can tai A, c6 géc BAC = 20°. Trén AC ldy diém E
sao cho goc EBC = 20°. cho AB=AC=b,BC=a

a) Tinh CE.

b) Chtrng minh rang a® + b® = 3ab®.



Hwéng din va thang diém cham Toan vong 2

Ky thi hec sinh giéi cap huyén niam hoc 2008-2009
Bai 1: (2 diém)

(a- ) "b- C)z )
_ ( 1 j ( 1 1 1 1 ) (1d)
a_b bc c—a abbc "b_cc-a c-aa-b
( 1 j € a+b-c+a-b (0.5d)
abbcca (a—b)(b—-c)(c—a) ’
:[1+1+ j (0.5d)
a-b b-c c-a
Bai 2: (2 diém) 5+ 2.5 + 5% = 4500 (*)
5% (1+ 2.5 +57%) = 4500 =2%. 3°. 5° (0.5d)
— 5%=5%: 1425 %+ 57X =36=1+35 (0.5d)
- x=3:5"%(2+5%Y)=5.7 (0.25d)
= x=3;y-3=1;2+5°Y=7=2+5 (0.25d)
=>x=3;y=4;z-y=1 (0.254)
= Xx=3;y =4;z=>5thoa (*) (0.25d)
Bai 3: (2 diém)
x> —4x+1 4 1
A= =7 =1-ao- (0.5d)
g _3+(4_f+i2j (0.5d)
X X
2
= —3+(2—§j >-3 (0.5d)
Déu =" xay ra khi va chi khi < 2-%:09 X :% (0.5d)
Bai 4: (2 diém)
Goisdcantimla ab . Tacd: abi3 va alb+2a=9ab (0.258)
@{(a+b):3 @{(a+b):3 0.50)
100a+b+2a=9(10a+b) 3a=2b

T 3a=2b=2b:3 ma (23)=1=hb:3do (a+b):3=ai3 ma 3a:i2=a:2 (0.5d)
Taco ai3ai2,(23)=1=aibl<a<9=a=6=hb=9 Vay ab=69 (0.5d)

Bai 5: (2 diém)



a) Tam giac ABC ddng dang véi tam giac BCE (hai tam gic cn c6 goc dinh bang 20°

va gbe day bang 80°%) nén EE _ BC (0.5d)
BC AB A

2
VaBE=BC=a,suyraCE= % (0.5d)

b) Dung AD 1 BE, suy ra BD = %AB 2 %b

ta co: AE? = ED? + AD? AB?=BD?+ AD? do d6
AB’ = BD* + EA” - DE? (0.5d)

‘ , b a2)" (b _Y
Thay vao ta dugc: b*=—+|b——| —| - —a D

2 4 2
=%+b2+27—2a2—%—a2+ab B

< b* =b*+a*-3a%b? +ab®

< a’+b®=3ab’ (0.5d)

SO GIAO DUC VA PAO TAO KI THI TUYEN HQC SINH GIOI
HAI DUONG NAM HOQC 2012- 2013
Mon thi: TOAN

PE CHINH THUC Thoi gian lam bai: 150 phut
be thi gom : 01 trang

Cau I (2,0 diém)
3) Phan tich da thirc sau thanh nhan tir a*(b-2¢)+b*(c-a)+2c*(a-b)+abc .
4) Cho x, y théa man x=§/y-</y2+1+%fy+</y2+1. Tinh gi4 tri cua biéu thuc
A= X HCy+3x+xy- 2y *+1 .
Cau IT (2,0 diém)
1) Giai phuong trinh (X*- 4x+11)(x*- 8x*+21) =35 .

(x+»\/x2 +2012)(y+«/y2 +2012) - 2012

X*+z°- 4(y+2)+8=0

2) Giai hé phuong trinh
Cau III (2,0 diém)
1) Chtrng minh rang véi moi s6 nguyén n thi (n® + n + 1) khéng chia hét cho 9.
2) Xét phuong trinh x? — m? + 2m + 2 = 0 (1) (4n x). Tim c4c gia tri nguyén duong cua
m dé phuong trinh (1) ¢6 nghiém nguyén.
Cau IV (3,0 diém)



Cho tam gi4c ABC vudng tai A c6 AB < AC ngoai tiép dudng tron thm O. Goi D, E,
F lan luot 12 tiép diém cua (O) véi cac canh AB, AC, BC; BO cit EF tai I. M 1a diém di
chuyén trén doan CE.

1) Tinh BIF.

2) Goi H 1a giao diém cua BM va EF. Chting minh rang néu AM = AB thi ta giac
ABHI noi tiép.

3) Goi N 1a giao diém cua BM vai cung nho EF caa (O), P va Q lan luot 14 hinh
chiéu ctua N trén cac duong thang DE, DF. Xac dinh vi tri ciia diém M dé PQ 16n nhat.

Cau V (1,0 diém)
Cho 3 sb a, b, ¢ théa man 0<a<b<c<1. Tim gia tri I6n nhat cua biéu thic

1 1 1
B=(atbct3) (a+1+ b+1+ c+1j'

---------------------------- Hét-mmmmmmmmeemmmmm e
Ho vatén thisinh.............................. Sobaodanh..............oveviiiiiii
Chirkicaagiamthi 1:........................... Chir ki caa giam thi 2:
SO'GIAO DUC VA PAO T40 KI THI HOC SINH GIOlI
HAI DUONG NAM HQC 2012 - 2013

HUONG DAN VA BIEU PIEM CHAM MON TOAN (chuyén)
~ Hwéng din chAm gom : 03 trang
I) HUONG DAN CHUNG.
- Thi sinh 1am bai theo cach riéng nhung dap tng duoc yéu ciu co ban van cho du diém.
- Viéc chi tiét diém sb (néu co) so vai biéu diém phai dugc thong nhat trong Hoi ddng cham.
- Sau khi cong diém toan bai, diem Ié dén 0,25 diém.
IT) PAP AN VA BIEU PIEM CHAM.

Cau Néi dung Piém

Caull
(2,0d)

1) 1,0 diém | a%(b - 2¢) +b*(c - a) + 2¢%(a - b) + abc=2c?(a - b)+ab(a-b)-c(a® —b?) —ac(a-8)25

= (a—b)[2c* —2ac +ab—bc] 0,25
=(a—b)[2c(c—a)+b(a—c)] 0,25
=(a—b)(@a-c)(b—2c) 0,25

2) 1,0 diem Cé x = %/)/' \/m + %/y+ \/)m 0,25
= =2y 43y - y? + 1. Jyryor 1 (%/y Jy+l +€/y+\/y2+1)
=x>+3x-2y=0 0,25
A=x"+x%y+3x% - 2xy + 3xy - 2y° + 1 = (x*+3x%-2xy) +(x’y+3xy - 2y*) +0,25

=X(x3+3x-2y) +y(®+3x - 2y) +1=1 0,25




Cau ll

(1,0d)
D1,0 diém | phwong trinh da cho twong dwong véi [ (x—2)*+7 ][ (x*~4)*+5]=35 | 0,25
)
—2) 4727V 0,25
Do K~ +7=Tvx = [(x=2 +7][(* —4)° +5] = 35vx
(x* —4)* +5>5Vx
(x-2)2+7=7 0,25
<
(x*—4)>+5=5
<=>x=2 0,25
DL0diem | [ [x212012)(y+y2+2012) = 2012 (1) 0,25
X2+ z%- A(y+2)+8=0 (2)
Q <:>(X+«/X2 +2012)(y+\/y2 +2012)(Jy2 +2012—y)=2012(«/y2+20§—y)
(Do \Jy?+2012 -y =0vy )
<:>(x+x/x2 +2012)2012 - 2012(a/y2 12012 - y) & x+x+2012 = [y’ + 2012 -
& X+ y:\fy2 +2012 —/x +2012
(Vy?+2012 -+ 2012 (fy* + 2012+ + 2012)
S X+Y=
JY? +2012 ++/x + 2012
2 2 2 _ [y 2
e xty= y© =X c>(x+y)’fy +2012 -y ++/X +2012+><:0
JY? 42012 +/x% + 2012 JY? +2012 +/x? + 2012
Do 0,25
4/ 242012 > yVv
o 1yRByvy = y?+2012 -y +x? +2012 + x> 0= y = —X
VX% 42012 > X [ —xVx
Thay y=-x vao(2) = x* + 2° +4x-4z+8=0 = (x+2)° +(2-2)* =0 0,25
(x+2)*=0 {x:—Z L 0,25
= = = y=-—x=2Vay hé cd nghiém (X;y;z)=(-
{(2—2)2=0 Lo =Y y hé co nghiém (x;y;z)=(
2;2;2).
Cau Il
(2,0d)
D1,0 diém |[PatA=n’+n+1doneZ= n=3k; n=3k+1;n=3k+2(k 0,25
e’ )
* n = 3k => A khong chia hét cho 9 (vi A khdng chia hét cho 3) 0,25
*n =3k +1=>A =9k’ + 9k + 3 khong chia hét cho 9. 0,25
*n =23k +2=> A =9k’ +9k+7 khong chiahétcho9 0,25
Vay véi moi s6 nguyén n thi A = n? + n + 1 khong chia hét cho 9.
2)1,0 diém | Gif s6 tén tti m eN" ®O ph-ng trxnh c& nghiOm xy, x, 0,25

2
W =M (- 1) (Xp- 1) =-m2+ 2m + 3

Theo vi-et:
XX, =2m+2




VéimeN". Tacd XX, 24V Xy + X, >1 ma x;hoc X, nguy?n v
X +%=meN =x,% eN = (x-1)(x,~-1)>0

S-m+2m+3>0< (M+)(M-3)<0=m<3=me{;2;3}

0,25

Vii m = 1; m = 2 thay vpo ta thEy ph-ng trxnh ®- cho v« nghiOm. | 0,25
Vii m = 3 thay Vo ph-ng trxnh ta ®ic nghiOm cfia ph—ng trxnh ®- | 0,25
cho lu x =1; x =8 thof m-n. VEy m=3
Cau v
(2,0d) ‘ ‘
1) 1,0 dieém | V€ hinh ding theo yéu cau chung cua dé 0,25
Bi
F
K
H
Df X
|
A E M c
Goi K 14 giao diém cua BO véi DF => AIKF vuéng tai K 0,25
Cé DFE:%DOE:45° 0,25
= BIF =45° 0,25
2) 1,0 diém | Khi AM = AB thi AABM vuong cén tai A => DBH=45°.C6 0,25
DFH=45° ’
=> T1r gidc BDHF noi tiép
=> 5 diém B, D, O, H, F cuing thuoc mot dudng tron. 0,25
=> BFO=BHO=90° => OH L BM,ma OA L BM=>A, O, H 0,25
thang hang
0,25

BAH=BIH = 45°=> T gidc ABHI nai tiép.




3) 1,0 diém

CO tir gidc PNQD ndi tiép = > QPN=QDN=EFN..
Tuong ty c6 NQP=NDP=FEN => ANEFva ANQP ddng dang

0,25

—<=_"X<1=>PQ<EF

0,25

Déu “=" xay ra khi va chi khi P = F; Q= E => DN la dudng kinh
cua (O) => PQ lon nhat bang EF.

0,25

Cach xac dinh dif‘:m M : Ké duong kinh DN cua (O), BN cat AC tai
M thi PQ I6n nhat.

0,25

Cau Vv
(1,0d)

bat x=1+c, y=1+b, z=1+ado 0<a<b<c<1l =>1<7 <y<x<2

KhidéA=(X+y+Z)(£+£+l):3+3+§+§+l+l+£+£
Xy z y z X z X Yy

0,25

x

>

<
A

N
<
N

[11}(1_!]20@1_1&20@_ VX

y z y y.Z z

(1—5](1—1j20©1—5——+ﬂ20@— Y
y X y X yX

<
N
<

<
x
x

:>5+X+£+X£5+5+2:>5+X+X+—+E+££2(§+E)+2
y z y X 7 X y z X y zZ X

N <
>

0,25

pat X=t=>1<t<?
YA

X z 1
—+—=1+-=
Z X t

t2+1_2t2—5t+2+§_(2t—1)(t—2)+§
t 2t 2 2t 2
@=D=2) o x, 2.5

2t zZ X 2

Do 1<t<2 =

=A £3+2.g+2:10

0,25

Ta thay khi a=b=0 va c=1 thi A=10 nén gia tri I6n nhat cia A 1a 10

0,25




PHONG GD & PT CAM THUY PE THI HQC SINH GIOI CAP HUYEN.

VONG I
5E CHINH THOC NAM HQC: 2011 - 2012
(Pé gom 1 trang) Mon thi: TOAN 9
Thai gian: 150 phat (Khdng ké thei gian
giao dé)

X 2 X+2

x—Jx  x+2dx - (x-D(x+24%)

Cau l. Cho biéu thic: P=

a. Rutgon P.

b. Tinh P khi x=3+2y2.

c. Tim gié tri nguyén cia x dé P nhan gia tri nguyén.
Céu 2. Giai phuong trinh:

A x2—10x+27=/6—x+/x—4

b. x2—2x—x/x-2/x+4=0
Céau 3.

a. Tim céc s6 nguyén x;y thoa man: y?+2xy—3x—2=0

3
b. Cho x>1; y>0, chitng minh: L +(X_1j +i23(3_2X+EJ

(x-1° (y y® x-1 'y
c. Tim sty nhién n dé&: A=n2012 42002 1 |3 5§ nguyén té.

Cau 4

Cho hinh vudéng 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, dudng thang vuéng goc Vi
AE tai A cit duong thang CD tai K.

a. Chang minh: éJr% khong doi

b. Ching minh: cosAKE =sin EKF.cos EFK +sin EFK.cos EKF

c. LAy dim M I trung diém doan AC. Trinh bay céch dung diém N trén DM
sao cho khoang cach tir N dén AC bang tong khoang céach tir N dén DC va AD.
Caub.

Cho ABCD la hinh binh hanh. Puong thang d di qua A khong cat hinh binh
hanh, ba diém H, I, K Ia}n luot la hinh chieu cua B, C, D trén duodng thang d. Xac dinh
vi tri duong thang d dé tong: BH + CI + DK cd gia tri 16n nhat.

Hét./.

PHONG GD & PT CAM THUY HD CHAM PE THI HQC SINH GIOI CAP HUYEN. V2



NAM HOC: 2011 — 2012. Mén thi:

TOAN 9.
Thai gian: 150 phat( khéng ké thoi
gian giao dé)
Ca | Néi dung can dat Ppiém
u
b X N 2 N X+2 0,2
VxWx=1)  Vx(Wx+2) Ix(x-D(x+2) 5
_ x(\/;+2)+2(\/;—1)+x+2 _ XX +2X+ 24X =2+ x+ 2
V(WX -D(/x+2) V(WX -)(/x+2)
a :X\/;+2X+2\/;+X:\/;(«/;+l)(\/;+2):(\/;4-1) 0,2
WX -D)Ex+2)  IxWx-D(/x+2)  (x-1) 5
0.5
x=3+2\/§<:>«/;=\,/2+2\/§+1=\/(\/§+1)2=\/§+1 0.2
5
(\/;+1) J2+1+1 2+2
1 P: = = =1 2 »
b Wx-1) 2+1-1 2 #2 22
0.2
5
bK: x>0;x #1: 0.2
P:(\/;+1):\/;—1+2:1+ 2 >
Wx-1)  Jx-1 Jx-1
. 0.2
¢ | Hoc sinh lap luan dé timra x=4hoac x=9
)
0.2
5
bK: 4<x<6: 0.2
VT = x> —10x+27 = (x=5)*+2>2, ddu “=" x4y ra < x=5 >
VP =6—x++/x—4 s\/(l2 +12)((6—-x)? + (Xx—4)%) < VP <2, ddu “=" x4y ra g.z
= t 1 =6-Xx=X-4<Xx=5
2 a J6—x JIx—4 - - 1,7
. 0.2
VT =VP < x=5 (TMDK), Vay nghiém cta phuong trinh: x=5 5
0.2




DPK: x>0. Nhan thdy: x=0khong phai 12 nghiém cta phuong trinh, chia ca

hai vé cho x ta co:

X2 —2X— XX — 22X +4=0 > x—2- X -2+ 2 _ 0 (x+ )= (Px +—2) =2 =0
X X X X

* NF

bat \/;+i:t>0<:>t2 =x+4+fc>x+£:t2—4, thay vao ta co:

Jx X X

o (t2—4)—t—2:0<:>t2—t—6:0<:>(t—3)(t+2):0<:{

t=—2

Déi chiéu DK cuat

X=4
:t=3<:>ﬁ+i=3<:>x—3ﬁ+2=0<:>(ﬁ—2)(ﬁ—1):0c{x .
X

N

Yo +2Xy —3x—2=0 X2 +2xy + Y2 = X2 +3x+ 2 < (X+Y)’ = (x+D(x+2)  (*)
VT cua (*) 1a s6 chinh phuong; VP caa (*) 1 tich cua 2 s6 nguyén lién tiép

A e 2 ALl X+1=0 x=-1 =1
nén phai c6 1 s6 bang 0.<:{ <:{ -

X+2=0 X=—2=y=2

Vay ¢6 2 cap sd nguyén (x;y) = (-L1hoic (x;y)=(-2;2)

0.5

>0: X—_1>0;i3>0

(x-1)° y y
Ap dung BDT Cési cho 3 sé duong:

11123411 @%ZL—Z @)
(x-1) (x-1) (x=1)" x-1

(X—_lj +1+1233(X_1] 11 (X_lj 230D 5, (g
y y y y

Lisesftin o153, ©)
y y Yy

Tu (1); (2); (3):
1 +[x—1J‘°’+i 3 _4,36-D 3
x-° Ly ) y x-1 y oy

1 x=1) 1  3-6x+6 3X .3-2X X
= 3+ +—32 +_:3( +_)
(x-1) y y x—1 y x=1 vy

x>1 y>0 <©x-1>0; y>0«<

v

Xét n=0 thi A = 1 khong phai nguyén to; n=1 thi A = 3 nguyén té.
Xétn>1: A=n®-_n?+n®?_n+n?+n+1

= n3((N})* — 1) + n.((n®)* — 1) + (" + n + 1)

2.0




Ma (n°)®° — 1) chia hét cho n’-1, suy ra (n®)°"° — 1) chia hétcho n® + n + 1

Tuong tu: (n°)* -1 chiahétchon®+n+1 0.5
Vay A chia hét cho n®+ n + 1>1 nén A Ia hop s6. S6 tu nhién an timn = 1.
A B
o H SO 0.2
\/1 N 5
N
.l E C
K D Q -
H {F
Hoc sinh ¢/m: AABF = AADK (g.c.g) suy ra AF = AK 0.5
Trong tam giac vudng: KAE c6 AD la duong cao nén: 0,5
1 1 1 1 1 1 1 2
= ha = =— (khong dol
A aE A0 Y AR TaE T AD @ (khong doi)
HS c/m S, :%KE.EF.sin AEK :%KE.EF.COS AKE 0,2
5
Mat khac: S, :%EH.KF :%EH.(KH +HF). Suy ra:
0,2
KE.EF.cos AKE = EH.(KH + HF) < cos AKE = H-KH + EHLHF 5
. KE.EF
<> c0s AKE = EH . KH + EH . HF = sin EFK.cosEKF + sin EKF.cosEFK
EF EK KE EF 0,5
Gia st da dung dugc diém N théa man. NP + NQ = MN 3.
Lay N’ dbi xtmg N; M’ d6i xtmg M qua AD suy ra tam giac NN’M can tai 0
N = MN’ la phan gidc cia DMM = Céch dung diém N:
- Dyng M’ d6i xttng M qua AD 0.2
- Dyng phan giac DMM cit DM’ tai N’ >
- Dyng diém N ddi xing N’ qua AD 0.2
Cha y: Hoc sinh c6 thé khong trinh bay phén tich ma trinh bay duoc cach g ,
dung Vin cho diém téi da. 5
0.2
5
1




Goi O giao diém 2 dudng chéo hinh binh hanh, ké OP vudng goc d tai P 0.2
HS Iap luan duoc BH + Cl + DK = 40P 5
Ma OP <AO nén BH + Cl + DK < 4A0. Vay Max(BH + ClI + DK) = 4A0
Dat duogc khi P = A hay d vuéng goc AC

Hoc sinh 1am cdc cdch khdc diing vé6i yéu cdu dé ravan cham diém téi da

SO GIAO DUC PAO TAO KY THI HQC SINH G101
THANH HOA NAM HQC 2012 - 2013
PE CHINH THUC Mon thi : TOAN

(Pé gom c6 1 trang)
Thoi gian lam bai :150 phut

Cau 1: (2.0 diém)

L Re2 Jx+3 Re2 N

Cho biéu thuc : A= —~ - | 2————

0PI (x_sﬁm 2% x=3) " e
1/ Rt gon biéu thuc A.

2/ Tim cac gia tri cia x dé
Cau 2 (2,0 diém)
Trong mat phing toa do Oxy, cho Parabol (P) : y = ax? (2 #0)va duong thing

<-—

N | ol

1
A

(d):
y=bx+1
1/ Tim céc gia tri ciia a va b dé (P) va (d) cung di qua diém M(1; 2)
2/ Véi a, b vira tim duoc, chang minh riang (P) va (d) con ¢c6 mot diém chung N
khac M. Tinh dién tich tam giadc MON (v&i O 1a gbc toa do)
Cau 3 (2.0 diém)
1/ Cho phuong trinh: X* —(2m+1)x+m? +m—6=0(m Ia tham s6). Tim m dé
phuong trinh c6 hai nghiém duong phan biét
x—1+Jy-1=2
2/ Giai hé phuong trinh: { 1 L1
Xy




Cau 4 (3.0 diém) : Cho A 1a diém cb dinh nam ngoai duong tron (O). Tur A ké tiép
tuyén AP va AQ t6i duong tron (P va Q 1a cac tiép diém). Puong thang di qua O va
vubng goc véi OP cit dudng thiang OQ tai M.

1/ Chiing minh ring: MO = MA

2/ Lay diém N trén cung 16n PQ caa dudng tron (O) sao cho tiép tuyén vai (O) tai
N cit c4c tia AP, AQ lan luot tai B va C. Chang minh rang:

a) AB+ AC —BC khong phu thudc vao vi tri cia diém N.

b) Néu ttr giac BCQP nai tiép dugc trong mot duong tron thi PQ//BC
Cau 5 (1.0 diém)

. 1 2 .
Cho x, y la cac sb thuc duong thoa man : ;+§ =2 Chitng minh rang :

5X* +y—4xy+Yy* >3

Ho ten thi sinh ... Sébhaodanh: ...

Chit Ky GIam thi 12 oo Chir Ky gidm thi 2: ..o



Bai giai
Cau 1: (2.0 diém)
.2 , \ﬁ+2 \ﬁ+3 ﬁ+2 \ﬁ
Cho biéu thurc : A= — - | 2———
= [x_sﬁw 2 Jx -3) |7 1
1/ Rt gon biéu thuc A.

o ey,

] PK:x>0,x#4,x#9)

x—5Jx+6 2-Jx x-3)1" Jx+1
A - Yxed
X—4
N\ 7 -7 . 2 1 5
2/ Tim céc gia tri cua x dé ZS_E

Lo 5 x4 S—g©2x—8£—5\/;—5

=
AT 2 Ux+1
<:>2x+5\/§—3§0<:>—3§«/;s%<:>0§\/§g%

<:>0£x§E

. 1
Két hop v6i PK = 0<Xx<—

Cau 2 (2,0 diém)
Trong mit phiang toa do Oxy, cho Parabol (P) : y = ax’ (ai 0)vé duong thang
(d):y=bx+1 q 7
1/ Tim cac gia tri cua a va b dé (P) va (d) cung di qua diem M(1; 2)
MeP)= .. =>a=2=y=2%
Me(d)=..=b=1=y=x+1 q
2/ Véi a, b vira tim dugc, chitng minh rang (P) va (d) con ¢6 mot diém chung N
khac M. Tinh dién tich tam giac MON (véi O la goc toa do)
Xét pt hoanh do gd: 2x°=x+ 1< 2x*-x-1=0
X=1l=>y=2
y 11
1 1=>M(L2);N| ==
X=—==>y=— 2 2
2 2
SAMON = S'[hang _(Sl + SZ) e 0’ 75 (dW)
Cau 3 (2.0 diém)
1/ Cho phuong trinh: X* —(2m+21)x+m? +m—6=0(m la tham s6). Tim m dé
phuong trinh c6 hai nghiém duong phan bigt?
phuong trinh c6 hai nghiém duong phan biét

N



A0 25> 0 {m<‘3

oiac>0 < m +m-6>0< m>2 osm>2
1
—E>0 2m+1>0 m>-——
a

¢X—1+Jy—1=2 @)
131 A 3 . . >1 >
2/ Giai hé phuong trinh: £+£=l @ PK:x>1;y>1)
Xy
() =x+y=xy (3) ,
Hai vé cua (1) déu duong ta binh phuong hai vé ta co:
X+y—2+2(x-1)(y-1) =

S X+ y—2+2\/xy—(x+ y)+1=4

X+y=4

xXy=4

Ap dung hé thuc Vi Et ta c6 x; y 1a hai nghiém caa pt: X? - 4x +4 =0
=>X=2;y=2

Thay (3) vao ta co: x +y = 4 két hop véi (3) c6 hé: {

Cau 4 (3.0 diém) : Cho A 1a diém ¢ dinh nam ngoai duong tron (O). Tur A ke tiép
tuyén AP va AQ té6i ~duong tron (P va Q 1 cac tiép diém). Puong thang di qua O va
vubng goc véi OP cit dudng thang OQ tai M.

B

1/ Ching minh rang: MO = MA

LAl = 401 va LA = ZA;, = LA, = Z0;, = AMAO can = MO MA

2/ Lay diém N trén cung 16n PQ caa dudng tron (O) sao cho tiép tuyén véi (O) tai
N cit cac tia AP, AQ lan luot tai B va C. Chting minh rang:

a) AB+ AC —BC khong phu thudc vao vi tri caa diém N.

Theo t/c hai tia tiép tuyén ta c6 ... = AB + AC - BC = ... = 2.AP (khong doi)

b) Néu ttr giac BCQP nai tiép dugc trong mot dudng tron thi PQ//BC

Néu t&r giac BCQP noi tiép duoc = P, = £C,

ma /Py = ZQl = ZC]_: ZQl = PQ//BC



Cau 5 (1.0 diém)
. 1 2 .
Chox,yIécécséthucduongthoémén:;+§=2.Ch1’rng minh rang :
5X° +y—4xy+Yy*> >3
* Ta co:
5X*+y—4xy+y* >3
S AXT—Axy+ Yy +x°+y—-3>0
<:>(2x—y)2+x2+y—320
1 2 2 1 2 2x-1 2X

*x—+—=2—=2——— &Y=
X Yy y X y X 2x—1

Viiy>0;x>0=2x-1>0=x>1/2 Thay y=22—X1VéO x> +y—3>0
X_

32 .
_320<:>2x X" +2X 6x+3ZO 0
2x -1 2x -1
Vi2x-1>0= (1) @ 2X° —X* +2X—6X+3>0< 2x* —x* —4x+3>0
Ma 2X° —X* —4x+3

=2x3—2x% + x> —x—-3x+3
:(x—l)(2x2 +x—3)
=(x-1)"(2x+3)>0 x>0

Tacs: X’ +Y-3>0 X+

Vay (2x—y) +x2+y-3>0 ¥x>0;y>0

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI TINH
THANH HOA NAM HQC 2011 - 2012
PE CHINH THUC MON: TOAN
Lop 9 thes

Thoi gian 1am bai 150 phat khdng ké thoi gian phadt dé
Naay thi: 23 thdng 3 niam 2012

Cau |l (4d)

Cho bidu thuc P = | YXZ1 | x+8

3+4x—1 10—x

3x—1+1 1
X—3Jx—1-1 x-1
1) Ratgon P

2) Tinh gia tri cua P khi x = i/3+2\/§ i/3—2\/§

3-2v2 \3+22

Cau Il (4d)

Trong cling mot hé toa do, cho duong thang 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. , 7
2) Tim m dé duong thang d’: y =- x = m cat (P) tai hai diém C va D sao cho
CD = AB.

Cau Il (49)
X2
—+Xx=2
1) Giai h¢ phuong trinh yz
vyt
X 2

2) Tim nghiém nguyén cia phuong trinh  2x° + y* -2 x% = 320
Cau IV (64)
Cho tam gi4c nhon ABC c6 AB > AC. Goi M 1a trung diém caa BC; H 1a truc tam; AD,
BE, CF la cac duong cao cua tam giac ABC. Ki hiéu (Cy) va (Cy) lan luot 1a duong tron
ngoai tiép tam giac AEF va DKE, véi K 1a giao diém cua EF va BC. Chiing minh rang:

1) ME latiép tuyén chung cua (C,) va (Cy).

2) KH 1L AM.
Cau V (2d)
Véi 0<x;y;z<1. Tim tit ca cac nghiém cua phuong trinh:

X y z 3

+ + =
l+y+zx 1+z+xy 1+X+yz X+y+zZ

(Céan bg coi thi khdng giai thich gi thém)

Ho VA TBN thi SINN .eeviiiec e SDB ...,



SO GIAODUC VADPAO TAO  KY THI CHON HQC SINH GIOI CAP TINH LOP 9

THANH HOA NAM HOQC 2011-2012
Mon : TOAN
Ngay thi :18/02/2012
Cau l:
1,
Cy,
x—1 X+8 3Wx—1+1 1
a, P= + : — PK: x>Lx=10;x#5
3+x—1 10—x] | x—3Yx—-1-1 x/x—l( . #3)
bit Vx-1=a (a>0)
L p— 3a+9 |1 2a+4]: 3a+3 aa-3  3a
a+3 3—a |a a-3 a+3 3—a 2a+2 2a+2
3Sx—1 3Wx—1 4x-1-2
P—_ - _
2 Jx—1+42 2 x-5
b,
3+242  [3-22 > >
X=23 —4 =3 (B+2v2)" —3(8—242)" =/3+242 —+3—242
(R R ooy ooy ~ B B2
=14+2-(2-1)=2 (T/M)
—a=+x-1=+2-1=1 (T/m)
3a 3.1 1
:>P:— = — = ——
2 a+2 2142 2
Ca,
a, P:3‘X_l+9: ! .Z‘X_1+4 (PK: x>1x=10)
10—x  |Jx—1 +x—1-3
P—3( /X—l—{—3) JX—1 Jx—-1-3
10-x  2Jx-1+4
P:3«¢x—1(x—10)(«/x—1—2):_ 3Wx—1 :_3VX—1 Vx—1-2
2(10—x)(x—1-4) 2 Jx—=1+2 2 x—5
3+2\2  [3-22
b) x=12 — 4 =Y(B+2v2)? = (3—242)? =+/34+ 242 —/3—-2/2
) J3_2ﬁ \/3+zﬁ {3+2v2)" —{{(3-242)" =3+ 22 —3-2\2
=>Xx=1+V2-(2-D)=2Vix>1=>P=.. = P:—%
Cau ll: ,
1) Hoanh d¢ giao diém la nghiém phuong trinh
X2+ x -2=0

=>x=1hoacx=2
Vay A(L-1) va B(-2;-4) hodc A(-2;-4) vaB(1;-1) = AB” = (xo—x1)" + (V2 - Y1)’
= 18
S AB=3E
2)Dé (d°) cit (P) tai 2 diém phan biét thi phuong trinh x*-x+m=0 (1)



c6 hai nghiém phan bigt <=> A>0<=> m <%

Ta co CD? = (X1-Xo) +(Y1-Y2)’ Ma ¥, — Y, = (_Xz + m) _(_Xl + m) =X =X,

nén: (¥,—-V,) = [(—%, +m) = (=%, + m)]2 = (%, ~%,)’
Tacéd AB®=18
nén CD = AB < CD? = AB? & (Xp-X1)*+(Y2-Y1)*=18 (*)
= 2(X1-X2)2 =18 (X]_-Xg)2 =9
= (X1+X2)2 - 44X X = 9
< 1-4m-9 = 0 (Theo Viet)
< m=-2 (TM)
Cau 1l
I,DK x=0,y=0
Cy,
Dung phuong phép thé rit y theo x tir (1) thay vao pt (2) ta cd pt:
3x*+4x? —4x =0
x=0 (0 t/m)

ex(3+4x-4)=0c|
3X“+4x-4=0 (¥

X, =-2=vy, =1
O, 2, L
3 777 3

C,
Nhan vé caa hai PT duoc: (x+y)’= 1< x+y =+1 (1)

2
Chia vé cua hai PT dugc: {ij —dox=2y  (2)
y

Tir 4 PT trén giai duoc (x;y) = (1/3;2/3); (2;-1); (-2/3;-1/3); (-2;1)
Thur lai: Chi c6 hai nghiém thoa méan HPT la: (-2;1) va (1/3;2/3)

2, GPT: 2x°+y?—x%y =320
Ci,
y? — 2x3y+(2x6 —320) =0
A'=x°-2x°+320=320-x°* >0 x° <320 |x|<2 (VI xe2Z)
=X=0;+£1;+2
* x=0=yeloyeZ
* X=tloyel=oyeZ
+2)° +16

* x:i2:>A':320—(i2)6:256>0:>x/E:16:>y:%:...
KL:  (xy)=(-2-24);(-2:8);(2;-8);(2;24)

Cau IV: (Boi diém C; thanh C°, C, thanh C” cho dé danh may va v& hinh)
1) Tacd £E=4«F =90° nén tir giac AEHF ndi tiecp mot duong tron tam chinh la
(Cy) 1a trung diem AH



KAEC'= 4B, = XA, = XBEM AMEC+ £CEK = AMCE+ xDEC
i f
XAEC'= XBEM AMEK = XMDE
i i
ME LC'E AMED = XMKE
0 f
ME Ia tt cua (C") ME Ia tt cua (C")

2, goi giao diém AM véi (C) 1a 1. ta co:

ME la tt cia (C’) =ME? = MI. MA

ME la tt cia (C*”) = ME? = MD. MK

= MI. MA=MD. MK = ... = [ AIDK nt = ZAIK = ZADK = 1v = K| 1 AM
(1)

Ta lai c6: ZAIH = 1v (géc nt chan nia (C’) = HI L AM (2)

T (1) va (2) = I; H; K thang hang = KH L AM (Ppcm)

X N y N z _ 3
l+y+zx 1+z+xy 1+X+yz X+y+z

Do vai tro x,y,z nhu nhaunén 0<x<y<z<1
* TH1: Néu x=0=>

Cau V: GPT (1)



y .z _ 3
1+z 14+zy y+z

y 1 z 1 1
1+z y+z 1+zy y+z2° y+z
_ =Dy +1+72) 2’1 1

A+2)(y+2)  A+yD)(y+z) y+z
Taco VT <0 ma VP> 0 nén trong truong hop nay khdong cd nghiém
* TH2: Néu x khac0ma 0<x<y<z<1=(z-1)(1-x)<0<=xz—-x-z+1>0
<=>1+2X>X+2z Déu “="xay ra khi: x=1 hoic z=1.

+Talaichd: 1+ ZX>2X+Z <1+ y+ X=X+ Y +12

X X
= <
1+y+2Xx X+y+z
+ Tuong tu: y < y
1+z4+xy X+y+z
z z
<

1+X+YyZ X+Yy+12
X YT XHYHT g
1+y+zx 1+z+Xxy 1+X+YyZ X+y+12Z
+ Mit khéc, vi: 0<x;y;z<1=>x+y+z<3.Diu“="xayrakhi:x=y=z=1
3 .3 Diu “="xayrakhi:x=y=z=1 (3)
X+y+z 3
+ Tu (2) va (3) = VT =VP chi dung khi: VT =VP =1.Khi d6 x=y=z=1.
* Vay phuong trinh c6 nghiém duy nhat: (xy;2)=(111).

SO GIAO DUC VA DAO KY THI TUYEN SINH VAO LOP 10 THPT
TAO TUYEN QUANG CHUYEN

= VI =

= VP=

NAM HQC 2012 - 2013
MON THI: TOAN CHUYEN
Thoi gian: 150 phut (khdng ké thoi gian giao dé)

DE CHINH

(Pé nay co 01 trang)

Cau 1 (3 diém).

1) Giai phuong trinh: \/X+3+\/6—X—\/(X+3)(6—X) =3
X+y+z=1
2) Giai h¢ phuong trinh: 5
2X+2y—2xy+2° =1
3) Tim nghiém nguyén (X, y) ciia phuong trinh
X +X—y*+y=3

Cau 2 (2 diém). Cho phuong trinh: x* - 2(m*+2)x* + m*+3 =0



1) Chirng minh ré‘mg phuong trinh luén c¢6 4 nghiém phan biét X;, Xo, X3, X4 VO
moi gia tri cia m

2) Tim gié tri cia m sao cho cac nghiém ctua phuong trinh thoa man:

X12 + Xo© + Xz + Xa° + X1XoXsXq =11

Cau 3 (1 diém). Chang minh: A= n® + 11n chia hét cho 6 v&i moin eN
Cau 4 (3 diém). Cho goc xOy c6 s do bing 60°. Buong tron ¢é tdm K nam trong géc
XQy tiep xUc voi tia Ox tai M va tiep xuc vai tia Oy tai N. Trén tia Ox lay diém P sao
cho OP = 30M. Tiep tuyen 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 ¢ F.

a) Chtng minh tam giac MPE dong dang véi tam giac KPQ.

b) Chitng minh ttr giac PQEF noi tiép duoc trong dudng tron.

¢) Goi D 1a trung diém caa doan PQ. Chang minh tam giac DEF [a mot tam giac déu.

Cau 5 (1 diém). Chang minh:
1 1 1 1

+ + +..+ >5
+2 B+da B+6 119 + 120

-Hét-
Ghi chu:
+ Giam th; coi thi khdng giai thich gi thém.
+ Thi sinh khong dwoc sur dung tai liéu trong khi lam bai.

SO GIAO DUC VA PAO TAO  KY THI TUYEN SINH VAO LOP 10 THPT
CHUYEN
TUYEN QUANG NAM HQC 2012-2013

HUGNG DAN CHAM MON
TOAN CHUYEN
(Pap an co6 04 trang)

Cau Hwéng dan giai Piém

Caul | 1)Giai pt: Vx+3+V6—x—/(x+3)(6-x) =3 1,0 diém

3>0
d/k: {“ o -3<x<6 0,25
6—x>0

=Jx+3
bat: . X ,u,v >0
V=4+/6—X
2 2 _
pt tr& thanh: {“ V=9 0.25
u+v—-uv=3

{(u +v)*—2uv=9
=

u+v=3+uv

— (3+uv)’-2uv =9




uv=-4
=
{u =0
=
v=0 0,25
{\/x+3=o
6-x=0
=
X=-3
=
X=6 0,25
Vay pt c6 nghiém x=-3; x= 6
2) Giai hé pt: 1,0 diém
X+y+z=1
2x+2y—-2xy+z°=1
X+y=1-z2 0,25
<
2xy =2 -2(x+y)-1
X+y=1-
- y z 0,25
2xy =2°-2z+1=(1-2)°
< 2xy = (x+y)? 0,25
X +y*=0
< x=y=0; z=1 ,
Hé pt c6 nghiém duy nhat: (x,y,z)=(0,0,1) 0.95
3) Tim nghiém nguyén (x,y): 1,0 diém
X+X-y +y=3x"-y*+x+y=3
S X=yY)X+y)+x+y=3<=(xX+Yy)(x-y+1)=3 0.5
Pé phuong trinh ¢6 nghiém nguyén thi: '
Truong hop 1:
x=2
X+y=1 - x+y=1<:> 2 (Ioai)
X—-y+1=3 X—y=2 y:_—l
2
2
Trudng hop 2: 0.25
‘= 3
=3 =3 ) .
{“y @{“y o1 2 (loai)
X—y+1=1 x—y=0 3
y:_
2
Truong hop 3:
-5
X=—
=1 =-1 .
{X+y @{Hy =l 2 (loai) 0,25
X—y+1=-3 X—y=-4 3
V=2




Truong hop 4:

__3 -3 - i
Xy SPTYTTLL 2 (l0ai)
X—-y+1l=-1 X—y=-2 -1

Vay pt khéng c6 nghiém nguyén

Cho phuong trinh: x* - 2(m“+2)x* + m*+3 =0

1,0 diém
1) Chang minh rang phuong trinh ludn c6 4 nghiém phan biét
x'-2m*H+2)x* +m*+3=0 (1) 0,25
Pat: t=x* (t > 0)
pt tré thanh: £ - 2(M*+2)t + m*+3=0 (2)
Ta ching to (2) ludn cé 2 nghiém 0 <t;<t,
A'= (M*+2)* - (m*+3) =4 m* +1 >0, vm 0,25
Vay (2) ludn cé 2 nghiém phan biét ty, t,
Cau?2 | Taco: tp.t,=m*+3
t+tb=2(M*+2)>0,vm 0,25
Do d6 pt (1) c6 4 nghiem: —Jt. .G 0.25
2) Tim gia tri ciia m sa0 cho X;° + Xo° + X3° + Xa° + X1XoXgXq =11
Ta co: X2 + X2 + Xa° + Xa° + X1XoXsXq 0, 25
= 2(t1+t2)+t1. o 0,25
= 4(m*+2) + m*+3 = m*+4m? + 11
do d6: m* +4m?=0 0,25
< m=0 0,25
Cau 3 | Chang minh: A = n®+ 11n, chia hét cho 6 véi moin eN
A=n’-n+12n
=n(n®- 1) + 12n 8;2
=n(n+1)(n-1)+12n ’
Vinn+1)(n-1):6
va12n 6 0o
Vay A :6 '
3,0
Cau4 diém




Hinh vé dang.

F

a) Ching minh AMPE ~ AKPQ.

0,25

R 0,25
+PK la phén giac goc QPO
— MPE =KPQ (1) .
+ Tam giac OMN déu = EMP =120,
+ QK cling 1a phan gidc OQP
QKP :1800—(KQP+KPQ) 0,25
Ma 2KQP +2KPQ =180° —60° =120° 0.25
= QKP =120" . Do d6: EMP=QKP (2).
Tir (1) va (2), ta co tam gidc MPE ddng dang véi tam giac KPQ. 0.25
b) Chizng minh ti giac PQEF néi tiép dwoc trong dwong tron. 0,25
Do hai tam giac MPE va KPQ dong dang nén: MEP = KQP,
hay: FEP =FQP 025
Suy ra, tr giac PQEF noi tiép duoc trong dudng tron. 0.25
¢) Goi D la trung diém ciia dogn PQ. Chitng minh: A DEF déu.
Do hai tam giac MPE va KPQ dong dang nén: % :%. Suy ra:
PM _PK 02
PE PQ’
Ngoai ra: MPK =EPQ. Do d6, hai tam giac MPK va EPQ dong dang.
Tu d6: PEQ=PMK =90°. 0,25
Suy ra, D Ia tim cua dudng tron ngoai tiép ti giac PQEF.
0,25

Vi vay, tam giac DEF cén tai D.

Ta c6: FDP=2FQD=0QP; EDQ =2EPD =OPQ.




FDE =180° —(FDP + EDQ) - POQ =60°

Tir d6, tam gidc DEF 13 tam gidc d&u. 0.25
Céau 5 | Ching minh: 1.0
diém
Ta co:
11
V142 2+3
1 1
>
3+a a5 0,25
1 y 1
J119 +4120 © 120 +121
1 1 1 1 1 1
+ +...+ > + +ot ==
JL1+42 %+JZ 119 +/120 x/§+\/§ \/Z+«/§ 120 ++/121 0,25
=
2(1+1++l)>1+1++1
V2 B+da 7 119+4120° 1+2 2+03 7 J120+4121 | 0,25
=
1 1
2 + > 1+ x/i-l—x/_ 3+.. +«/17 120
N AN A 11 + 12) V2o J_ o 0,25

1 1

1
= + + +ot———=>5
A+4V2 B+a \/§+\/6 119 ++/120

Ghi chu: Thi sinh 1am bai khdng giong ddp dn (néu diing) Van dwoc diém t6i da theo quy

dinh.

SO GD&DPT PHU THO NAM HQC 2012 - 2013

MON: TOAN - LOP 9

| PE CHINH THUC |

Caul( 3,0 diém)
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( 4,0 diém)

210 +/30-2\2 -6 . 2
2410 - 242 J3-1

1) RGt gon biéu thic: A:\/

PE THI CHON HQC SINH GIOI CAP TINH

Thoi gian 1am bai 150 phat khong ké thoi gian giao dé




2 _ 2 _ 2 _
2) Cho céc sé thue duong a,b,c,x,y,z khac 0 thoa man . 2 —¥2_ ¥ —2X _2 =X

a b c
a’—bc b’-ca c’-ab
Chang minhrang X y z
Cau 3( /4,0 diem)
1) Cho phuong trinh: X*—6x-m=0 (Vi m 1a tham s6). Tim m dé phuong trinh da cho c6 hai

2 2
nghidm x; va x, thoa man % —%" =12

3,,3 3

2) Giai h¢ phuong trinh: {BX y'+27=18y
AX’y 4+ 6% = y°

Cau 4( 7,0 diém)
1) Cho dudng tron (O) duong kinh BD=2R, day cung AC cta dudng tron (O) thay d6i nhung
lubn vudng géc va cat BD tai H. Goi P,Q,R,S lan luot 1a chan cac dudng vudng goc ha tir H
xuéng AB,AD,CD,CB.
a) CMR: HA? + HB? + HC? + HD? khong doi.
b) CMR : PQRS la tir giac noi tiép.
2) Cho hinh vudng ABCD va MNPQ ¢6 bbn dinh M,N,P,Q lan lugt thudc cac canh

AB,BC,CD,DA ciia hinh vudng. CMR: Sweco < ac MN+ NPZPQ+QM
Cau 5( 2,0 diém)

ab N bc . ca < a+b+c
Cho a,b,c la cac s6 thyc duong. CMR: a+3+2c b+3c+2a c+3a+2b 6

—-Hét—

Huéng dan

2_
& y(3x+5)=8x"-25 < y:8x 25<:>9y:24x—40— 25

Z
Cau1.1)8x ~3xy-5y=25 3X+5 3X+5

Khi 3x+5 13 u6c 25 tir d6 tim duge (6¥) € {(-10,-3D;(-2-7);(0-5)}

( cach khac nhan 2 vé véi 9 duavé tich)

1.2) Vi n chin n=2k thi

A=2k.A4% +3% = (2k +1).4% + (16X —9"):7T = 2k +1:7 =k :%‘1: n=14t-1=14m+6(me N)
Vai n lé n=2k+1

A= (2k +1).4% £ 3% = 2k 47 4 (47 1 3% )17 = 2k T =k =Tt=>n=14m+1(me N)

Vay n=14m+6 hoic n=14m+1 ( véi moi ne N) thi A chia hét cho 7



A 210+430-22-6 . 2 _
Cau2.l)\/ NN N=.

\/2&(%—1”\/6(\/5—1) V3-1_ [2+43 VB-1_ (44243 V3-1 3+143-1 1
' Vo2 R - ' T2

272(\5-1) 2 2 2 2 2 2
2 2 2
2.2) X'—yz _y'-zx 7' -xy
a b c
e a _ b e a’ B be B a’—bc O
X>—yz yi-xx 7°-xy x'-2x%yz+y’z® yz'-xy’-x2®+x*yz  x(x*+y®+1z°-3xyz)
2 ac b® —ac
Tuongtu : = = 2
J vy —2y*xz +x°2°  X°z°—-x’y —yz® +xy’z y(x3+y3+z3—3xyz)( )
c? ab ¢’ —ab
Tuongtu : = = 3
J 24 —2xyz? +x’y*  x*y*—x%z —-vy%z +xyz° z(x3+y3+z3—3xyz)()
Tu (1) (2) (3) taco bPCM

Cau 3.1) Bé phuong trinh ¢6 nghiém A' >0 < m>-9(*)
X +X, =6 X +X, =6 X, =4
Mat kh&c ta phai 6 {x,.x, =—m <<ix.X, =—M < {x.X, =—-m < m=-8 TM DK (¥)
XX -x5=12 X, -X,=2 |[% =2
- _[8x%y® +27 =18y°
3.2)Giai h¢ phuong trinhy )
4X°y+6X=Y

HD y =0 khong la nghiém cua hé chia 2 vé PT(1) cho y* PT(2) cho y* Ta c6 hé

27
8x®+--=18 -
% 3 2x=a _(a®+b3=18 a+b=3
, bat {3 ta co hé =
X X —=b a’b+ab? =3 ab=1
4=—+6— =1 y
y y
L . 3-J5 6 3+4/5 6
Hé cd 2 nghiém (x,y) e : ; ;
HE C0 2 nghiem () { 4 3+¢§M 4 3_£}

Céu 4.1)




a) theo Pitago HA? + HB? = AB?;HC? + HB? = BC*;HC® + HD* =CD?*;HA?* + HD* = AD?;

suy ra dpcm

b) T giac HPBS noi tiép = /HPS = ZHBS = /DBC

T gidc HPAQ la hinh chr nhat = #HPQ = ZHAQ = ZCAD = ~ZCBD

Do d6 £SPQ = /HPS + Z/HPQ =2/CBC

Tuong ty «SQR=2/BDC

Do d6 #DBC +/BDC =180° <> /SPQ + #SRQ =180° nén t& giac PQRS nai tiép ( d/1i dao)
4.2)

C

D P
Céach 1 Goi T, K, L 1a trung diém MQ, MP, NP theo t/c duong trung binh va trung
tuyén tam giac vudng ta c6 MN + NP+ PQ + QM =2(KL +CL+ IK + Al) > 2AC tir d6 suy ra
dpcm
Céch 2 Ta c6 theo Pitago

(BM +BN)? _ BM +BN

J2
AQ + AM
J2

MN? =BN?+BM? > < MN (4p dung BDT Bunhiacoopsky)

CN + NP DP+DQ
PQ>———;
J2 V2

Tuong Tu NP> MQ >

Nén
BM + NB+ NC +CP +PD + DQ+ QA+ AM _ 4a _2a\2

MN + NP +PQ + QM > —
V2 V2

%(MN +NP+PQ+QM )=a’ < dpcm
Dau “=" xay ra khi MNPQ Ia hinh chit nhat

Cau 5
Cho a,b ¢>0 .Chitng minh rang:



ab bc ca a+b+c
a+3b+20 2a+b+3c 3a+2b+c 6

Du doan a=b=c tach mau dé a+c=b+c=2b

TacO ap dung BPT (x+y+z)(£+£+1j29<:> ! <1(1 E+EJ
X y z

X+y+z 9{(x y z
ab ab ab( 1 1 1 1( ab ab a
= <—| —+—+— == —+— @
a+3b+2c (a+c)+(b+c)+2b 9 \a+c b+c 2b) 9la+c b+c 2
Tuong tu
bc bc b 1 1 1 1( bc bc
— | —t—+— == —+— (2)
2a+b+30 (a+b)+(a+c)+2c 9latc b+c 2b) 9la+b b+c
ac ac cac 1 1 1 1( ac ac ¢
(—+—+—j=—(—+—+—)(2)
3a+2b+C (a+b)+(b+c)+2a 9\la+b b+c 2a) 9\a+b b+c 2

T (1) (2) (3)
1(ac+bc ab+ac bc+ab a+b+cj a+b+c
4 + + =

P<=
9\ a+b b+c a+c 2 6

Dau “=" xay ra khi a=b=c

SO GIAODUC & PAO  KY THI CHON HQC SINH G101 TINH LOP 9 THCS
TAO NGHE AN NAM HOQC 2010 - 2011

PE CHi NH THUC

Mén thi: TOAN - BANG B ‘
Thoi gian: 150 phat (khdng ké thoi gian giao de)

Cau 1 (5,0 diém).
a) Chirng minh rang véi moi sé nguyén n thi n” +n+ 2 khéng chia hét cho 3.
b) Tim tat ca cac s6 ty nhién n sao cho n* +17 1a mét sb chinh phuong.

Cau 2 (5,0 diém)
a) Giai phuong trinh: x> + 4x+5 = 24/2x+3

2X+y = X

b) Giai hé phuong trinh:
2y+x =y~

Cau 3 (3,0 diém).
4x+3

2

Tim gia tri nho nhat cua biéu thic: A =
X" +1




Cau 4 (4,5 diém)

Cho tam gi4c ABC c6 ba goc nhon néi tiép duong tron (O). Cac duong cao BE,
CF cua tam giac ABC cét nhau tai H.

a) Chirng minh rang BH.BE + CH.CF = BC?

b) Goi K la diém dbi xiing voi H qua BC. Chang minh rang K e (O).
Cau 5 (2,5 diém).

Cho tam giac ABC nai tiép duong tron tam O, mét diém | chuyén dong trén cung
BC khong chira diém A (I khéng tring véi B va C). Puong thang vudng goc véi IB tai
| cit duong thang AC tai E, dudng thang vudng goc véi IC tai | cat duong thang AB tai

F. Chang minh rang dudng thang EF ludn di qua mot diém cé dinh.

- Hét---

Ho VA 18N T SINN oo S6 bao danh: ..o



SO GD&PT NGHE AN KY THI CHON HOQC SINH G101 TINH LOP 9 THCS
NAM HOQC 2010 - 2011

DPAP AN PE CHINH THUC
Mon: TOAN - Bang B

Cau: Noi dung

*) Néu n'3=n’ +n‘3
nén n> +n+2/3 (1)
*)Néu ni3=n’+2:3
=n’+n+2/3 (2)
Tu (1) va(2) =VneZ thin> +n+273
Pat m* =n®> +17 (meN)
—=m’-n"=17=(m-n)(m+n)=17=1.17=17.1
b, |[Dom+n>m-n

(2.5)

(2,5) m+n=17 m=9
= =
m-n=1 n=38
Vayvoin=8taco n® +17=64+17=81=9"
2.
Giai phuong trinh x> + 4x+5=2/2x4+3 (1)
Piéu kién: 2x+3>0=>x> %
(1) & x* +4x+5-242x+3 =0
<X + 2x+142x+3-242x+3 +1=0
a & (x+1) +(2x+3 —1)> =0
(2.5)
x+1=0
=
N2x+3 -1=0
x=-1
=
2x+3=1
< x =—1 théa man diéu kién
Giai hé phuong trinh
{2x+y=x2 (1)
b 2
’ 2y4x= (2)
(2.5) Y

Trir tng vé 2 phuong trinh ta co: x> —y* =x—y
SE-y)x+y-D=0




) X=Yy o X=Yy
x(x—=3)=0 x=0 hodcx=3

Vay (x; y) = (0;0); (3;3)

. x=1-y x=1-y x=1-y «

) , & , S, (*)
2X+y =X 2-2y+y=(1-y) y —y+1=0

Vi phuong trinh y* —y +1=0 v6 nghiém nén hé (*) v nghiém

Vay hé da cho ¢6 2 nghiém (x; y) = (0; 0); (3; 3)

3.
Timgia tri nho nhat caa A = 42X+3
X +1
2
Taco: A= 42X+3 :—1+Xtﬂ
X" +1 X" +1
2
A=-14 832 5
x“+1
Dau"="xiayra ©x+2=0<x=-2
Vay A =-1khix=-2
4.
a, .
(2,5)

T —
L

Goi | 1a giao diém cua AH va BC = Al L BC
Ta co: ABHI»» ABCE (g, 9)

B Bl suBE-BCHBI (1)
BC BE

Ta c6: ACHI » ACBF (g, g)

= cH = a = CH.CF=BC.CI (2)
CB CF

Tur (1) va (2) suy ra BH.HE + CH.CF = BC(BI + CI) = BC?

b, |Goi K Ia diém ddi xung cua H qua BC suy ra HCB = KCB




(2,0)

Ma FAI=HCI (do tt giac AFIC noi tiép)

= FAI = BCK hay BAK = BCK

— t& gidc BACK noi tiép duong tron (0) = K e (0)

+ Khi BAC=90" = BIC =90’.
= F trung vai B, E trung vai C lac do EF 1a duong kinh.
— EF di qua diém O cb dinh.

+ Khi BAC < 90° =~ BIC > 90°.
Goi K 1a diém d6i xting cua | qua EF.

= EIF =EAF (cung bu BIC)
EKF =EIF (Do | va K déi xing qua EF)

— EKF =EAF
— AKFE ndi tiép

= KAB=KEF (cung chin KF) (1)
IEF =KEF (Do K va | d6i xting qua EF) (2)
IEF =BIK (cung phu KIE) (3)
Tu (1), (2), (3) = KAB=BIK
= AKBI la tir giac noi tiép
= Ke(0)

Ma EF la duong trung truc cua KI = E, O, F thang hang.

+ Khi BAC >90° = BIC < 90° chitng minh tuong tu.
Vay duodng thing EF ludn di qua diém O cé dinh.

e Hét---

PHONG GIAO DUC VA PAO TAO PE THI CHON HOC SINH GIOI
HUYEN KIM THANH HUYEN NAM HQC 2012 — 2013




Mon: Toan 9
Thoi gian lam bai: 120 phut
bé gom 01 trang

Bai 1: (4,0 diém)

20x-9  x+3 2Jx+1
Xx—5Vx+6 x-2 3-x

b) Cho X, y, z thoa mén: xy + yz + xz = 1.

1+ yH(1+12%) er\/(1+ 79)(1+x?) +z\/(1+ x?)(L+ y?)
(1+x) 1+y?) (1+12%)

a) RGt gon biéu thicc A =

Hay tinh gia tri biéu thuc: A = X\/

Bai 2: (3,0 diém)

a) Cho ham s6 : f(x) = (x® + 12x — 31)*°%

Tinh f(a) tai a = 316-85 +3/16+85

b) Tim s tu nhién n sao cho n? + 17 1a s6 chinh phuong?
Bai 3: (4,0 diém)

Giai cac phuong trinh sau:

a) VI-x+/4+x=3

b) X% +4x+5=22x+3

Bai 4: (3,0 diém)

a) Tim x; y thoa man: 2(x\/y—4+ny—4): Xy

b) Cho a; b; ¢ la céc sé thudc doan [-12] théa man: a® + b® + ¢ = 6 hdy ching minh
rang:

atb+c=>0

Bai 5: (6,0 diém)

Cho tam giac ABC nhon; cac dudng cao AK; BD; CE cit nhau tai H.

KC AC?+CB*-BA’
KB CB?+BA?>-AC?

a) Chung minh:

b) Gia su: HK = %AK. Chang minh rang: tanB.tanC = 3

¢) Gia str Sagc = 120 cm” va BAC = 60°. Hay tinh dién tich tam giac ADE?

TRUONG THCS THUQNG VU HUONG DAN GIAI PE THI HSG HUYEN KIM THANH
To KHTN NAM HQC 2012 — 2013




Mobn: Toan 9
Thot gian: 120°
Cau 1: (4 diém)
, . 2 , 2«/;—9 \/;+3 2«/;+1
a/ Rat gon biéu thac A = - -
gon bieuthu X—5x+6 x-2 3-x

PKXD:x # 4:x # 9
2x -9 x+3 20x+1 2x-9-x+9+2x-3x-2  x-

-2

(&—2)(&—3)_&—2+ V=3 (Vx-2)(Vx-3) (\/Y—z)z( x-3)
(2

(23 s

b/ Cho X, y, z thoa mén: xy + yz + xz = 1.

Hay tinh: A = X\/(1+ y*)+2°) ij\/(1+ 2°)(L+x%) +Z\/(1+ x?)(L+ y?)

A =

(1+x?) (1+y?) (1+2%)
Goiyixy+yz+xz=1 o 1+x2= xy+yz+xz+x*=y(X +z) + X(X + z) = (X + z)(X
+y)
Tuongtu: 1+y?=..;1+2%=....

Cau 2: (3 diém)

a/ Cho ham sé : f(x) = (x* + 12x — 31)%*

Tinh f(a) tai a = $16-85 +3/16+85

b/ Tim s ty nhién n sao cho n? + 17 la sé chinh phuong?

Giai

a/Tir a=316-85 +i16+85

—a =32+3§/(16—8\/§)(16+8\/§) [3/16+8\/§+3/16—8\/§} ~32-12a néna’ + 12a =32

Vay f(a) =1
k—-n=1

=n=8
k+n=17

b/ Giasi: n*+17=k*(k eN)vak>n= (k—n)(k +n) = 17 @{

Vay véi n = 8 thoa man yéu cau bai toén.
Cau 3: (4 diém)

Giai cac phuong trinh sau:

a/ I-x+J4+x=3

b/ x? +4x+5=2\2x+3

Gial

a/ bK: 4<x<1



Binh phuong 2 vé: 1-x+4+x+2J1-x)(4+x) =9 = JL-x)(4+x) =2
<:>4—3x_x2:4<:>x(x+3):0<:{§i?3 (théa mén)

Vay phuong trinh cé 2 nghiém: x = 0; x =-3
b/ x?+4x+5=2y2x+3 DKXD: x > _?3

<:>(x2 +2x+1)+(2x+3—2x/2x+3+1):O

X+1=0

J2x+3=1

= x=-1 vay phuong trinh c6 nghiém duy nhét

= (x+1)2+(\/2x+3—1)2:0c>{
x=-1

Cau 4: (3 diem)

a/ Tim x; y théa man: 2(x\[y—4+y«/x—4)=xy

b/ Cho a; b; ¢ 1a cac sé thudc doan [-12] thoa mén: a® + b® + ¢ = 6 hdy chung minh
rang:a+b+c > 0

Gial

a/ Z(X\/y—4+y\/x—4):xy<:>x.2.a/y—4+y.2.«/x—4=xy

Xét VP = x2./y—4+y.2:/x—4 theo BDT cosi:

ofya<dHY=A Yoy g ArXTA X vay VP < xy = VT
2 2 2 2
14 . \}X_4:2
Dau = xay ra khi: =X=y=8
y-4=2

b/ Do a; b; ¢ thuoc doan [-12] néna+1 > 0;a-2<0nén(a+1)(a-2) <0
Hay:a’-a-2<0=a’<a+2

Twongtu: b < b+2;c? < c+2
Taco:a®+b*+c*<a+b+c+6theodaubai:a®+b’°+c*=6 nén:a+b+c> 0
Cau 5: (6 diem)

Cho tam gi4c ABC nhon; cac dudng cao AK; BD; CE cit nhau tai H.

KC AC’+CB*-BA’
KB CB?+BA?-AC?

a/ Chang minh:

b/ Gia sir: HK = %AK. Chutng minh rang: tanB.tanC = 3

¢/ Gia sir Sagc = 120 cm? va BAC = 60°. Hay tinh dién tich tam giac ADE?
Giai



a/ Str dung dinh ly pytago: A
AC®+CB?*-BA’>  AK’+KC?+(BK +CK)* - AB?
CB*+BA*~AC? (BK +CK)?+BA’—(AK +KC)?

_ 2CK?+2BK.CK 2CK(CK +BK) CK D
"~ 2BK?+2BK.CK 2BK(BK+CK) BK E
b/ Ta cé: tanB = &; tanC = 2%

BK CK

2 B

Nén: tanBtanC = —28 (1) - c

BK.CK

e Lei .. N KC
Mat khac ta c6: B=HKC ma: tanHKC = KH
Nén tanB = Ke tuong tu tanC = KB tanB.tanc = KB'KZC (2)
KH KH KH
2
Tir (1)(2)= (tan B.tanC)’ = (&]
KH
Theo gt: HK = %AK —tanB.tanC =3
. - . X | . Suc (ABY
¢/ Ta ching minh duoc: AABC va AADE dong dang vay: —22¢=| — | (3)
S, \AD

Ma BAC = 60° nén ABD =30° = AB = 2AD(4)
Tir (3)(4) ta c6: € 4= S, —30(cm’)

SADE

SO GIAO DUC VA PAO TAO DE THI TUYEN SINH LOP 10
~ NINH BINH ) THPT CI:IUYEN LUONG VAN TUY
DE THI CHINH THUC NAM HOQC 2015 - 2016 q
Thai gian lam bai: 150 phut (khéng ké thoi gian
giao dé)
Cau 1. (2,0 diém)
. 2 1 20k 1
1. Rdat gon bicu thuc: A= —~
gon bicu thu X+ /X x—1+x—\/§

2. Tinh gia tri biéu thic: B = ¥/85+ 6247 + 85— 6247
Cau 2. (2,0 diém)

T P 2 . \ 2y =2m+1
1. Tim tat ca cac gia tri cia tham s6 m sao cho hé phuong trinh {H y=eme

4x+2y=5m-1
2. Tim tit ca céc gié tri caa tham s6 m sao cho parabol (P): y = x* cét duong thing
d: y = mx — 2 tai 2 diém phan biét A(Xy;y1) va B(X;y2) thoa man
Yot Y, =2(%+X%,)-1
Cau 3. (2,0 diém)



1. Giai phuong trinh Vx?-9-x*-16 =1
2. Giai he phuong trinh {Xg“‘y: ' +16x

1+y® =51+ x%)
Cau 4. (3,0 diem) ’ ‘
Cho tam giac ABC vudng tai A (AB < AC) ngoai tiep duong tron tam O. Goi D,E,F lan
luot la tiep diem cua (O) véi cac canh AB,AC,BC. Buong thang BO cat cac duong
thang EF va DF lan luot tai | va K.

1. Tinh so do géc BIF

2. Giasir M la diém di chuyén trén doan CE .

a. Khi AM = AB, goi H Ia giao diém caa BM va EF. Chitng minh rang ba diém
A,O,H thing hang, tir d6 suy ra t& gidc ABHI noi tiép.

b. Goi N la giao diém cua duong thing BM véi cung nhé EF cua (O), P, Q 1an luot
1a hinh chiéu cua N trén céc duong thang DE va DF. Xac dinh vi tri diém M dé
d6 dai doan thang PQ max.

Cau 5. (1,0 diém)

Cho a, b, ¢ 1a c4c s6 duong thoa man diéu kién 1+%+1 <3 . Chang minh rang:
a C

a b C
2+ 2+
1+b° 1+c¢° 1+a

5 +%(ab+bc+ca)23

PAP AN PE THI VAO 10 CHUYEN LUONG VAN TUY - NINH BINH

Cau 1.
1. Taco:



1 20x 1
:x+\/;_x—1+x—\/§
I S, S
WD) (DD XD
C(Wx =) —2dxx+ (Wx +1)
W)X+
B —2x+2x
R TET
_ 2x(Wx-D)
RTETE

-2
:\/;+1
Vay A=

A

2

Ix+1
2. B=485+6247 +i85-6247

Dit a=3/85+6247;b=%/85-627 =a+b=B
Mat khac:
a® +b* = (85+6247) + (85— 62\/7) =170
ab = {85+ 62+/7 85— 62+/7 = 85 — (624/7)? = 3/~19683 = —27
Ta co:
B® =(a+b)’=a’+b®+3ab(a+b)
~170-3.27.8
—> B*+81B-170=0
=> (B-2)(B*+2B+85)=0

>0

=B=2

Vay B=2

Céu 2.

1 X+2y=2m+1 ()

4x+2y=5m-1
m_x+2y—1

(1) <=> 2 . Xx+2y-1_ 3x+2y+1
m_4x+2y+1 2 5

5
=>5(x+2y-1)=2(4x+2y+1)=>3x-6y+7=0
Gia st hé phuong trinh d& cho c6 nghiém nguyén (Xo; Yo) thi
3%, -6y, +7=0=>6Yy,—7=3x,:3=>7:3 (VO Ii)
Vay hé phuong trinh khdng c6 nghi¢ém nguyén v m.
2. Phuong trinh hoanh d6 giao diém cua (P) va d:
x* —mx+2=0(1)
(P) cat d tai hai diém phan biét A(X.y1) va B(X2y,) < (1) ¢6 hai nghiém phan biét
SA=mM-42>0 m’>8 < m> 22 hoic m<-242



Khi d6 x4, X, 1a nghiém cua (1). Ap dung dinh Ii Vi—ét ta 6 X3 + X, = m; X1X, = 2.
DoA,Bednény; =mx; —2vay,=mx,—2.
Ta co:
yl+y2:2(xl+xi)_1
<=>MmX, —2+mx, —2=2(x+X,)—1
<=>(Mm-2)(x,+x,)-3=0
<=>m(m-2)-3=0
<=>m’-2m-3=0
& m = -1 (loai) hoac m = 3 (thoa man)
Vay m = 3 la gia tri can tim.
Cau 3.
1. \/xz—g—\/x2—16:1(1)
PK: x* > 16 © x > 4 hoic x < 4.
(1) <=> X2 =9 =x? -16 +1
<=>X"-9=x*-16+24x*-16 +1

<=>6=2x*-16
<=>3=+/x*-16

<=>x*-25=0

<=>X=15
(thoéa man diéu kién)
Vay tap nghiém caa phuong trinh (1) la S={-5;5}.
5 {x:“ +4y =y*+16x 1)
C |1+ y2 =51+ %)

2_

N
~ Xétx =0, hé (1) tro thanh {‘W‘ V ey
—Xétx #0, dat L =t <= y=xt. H¢ (1) tr& thanh
X

{xs +4xt=Xt° +16x {x3(t3—1) =4xt-16x ___ {xs(ts —1) = 4x(t—4)(1)
1+ xt* =5(1+ x%) X*(t*-5)=4 4=x*(t*-5)(2)
Nhan tirng vé cua (1) va (2), ta dugc phuong trinh hé qua

Ax3(t* 1) = 4x3(t — 4)(t* -5)

<=>1t*-1=t>-4t>-5t+20 (Do x #0)

<=>4t* +5t-21=0

t=-3
<=> 7

+ Véi t = — 3, thay vao (2) duoc x* = 1 & x = %1.
x =1thiy =-3, tht lai (1;-3) Ia mét nghiém cua (1)
x =-1thiy =3, thir lai (-1;3) la mot nghiém cua (1)

+V6it= % , thay vao (2) dugc ¥ :_%aoai)
Vay h¢ (1) co cac nghiém (0;2), (0;-2), (1;-3), (-1;3).



Cau 4.

1. Vi BD, BF la céc tiép tuyén caa (O) nén OD L BD, OF L BF.
Xét 2 tam giac vuong OBD va OBF co
OB chung
OBD=0BF(gt)
= BD =BF
Ma OD = OF =r nén OB la trung truc cia DF = OB L DF = A KIF vuéng tai K.
Ma OD = OF =r nén OB la trung truc cia DF = OB L DF = A KIF vuéng tai K.
DOE =90°
Theo quan hé gitra goc noi tiép va goc ¢ tam cho dudng tron (0), ta co:
DFE = % DOE =45°

} => AOBD = AOBF (canh huyén—gdc nhon)

= A KIF vudng can tai K,

=>B|F=45°

2.

a. Hinh chir nhat ADOE ¢6 OD = OE =r nén no la hinh vuéng
= AO la trung truc DE (1)

Vi AB = AM nén tam gidc ABM vudng céan tai A, suy ra ABM = 45°
=>DBH=DFH=45°

= BDHF la tir giac nai tiép (2)

Vi BDO+BF0O=90°+90°=180° nén BDOF 4 tir gi4c noi tiép (3)
T (2) va (3) = 5 diém B, D, O, H, F nam trén mot duong tron.
=>BHO=BF0=90°

= OH 1L BM.

Mit khac ADE=ABM=45°=>DE//BM= OH 1 DE

Ma OD = OE nén OH la trung truc cua doan OE (4)

T (1) va (4) = A, O, H thang hang.

b.



Vi DPN+DQN=90°+90°=180° nén DPNQ Ia tt giac noi tiép
=>QPN=QDN (hai gc néi tiép ciing chan cung QN) (5)
M3t khac DENF 12 tir giac noi tiép nén QDN=FEN (6)
Tu (5) va (6) ta c6 FEN=QPN (7)
Tuong tu ta c6: EFN=PQN (8)
. 5 PQ NQ
Tu (7) va (8) suy ra ANPQ ~ ANEF(g.g) => EETNE
Theo quan hé duong vubng géc — duong xién, ta co
PQ _NQ
NQ < NF _>E_WS1_> PQ<EF
DAu bang xay ra khi Q =F & NF L DF & D, O, N thang hang.
Do d6 PQ max khi M Ia giao diém caa AC va BN, véi N 1a diém ddi xtng véi D qua O.
Cau 5.
Ta chitng minh BDT

(a+b+cX§+%+%)29@)

(*) <:>3+(E+E)+(E+E)+(E+E)Zg
b a c b a c

Ap dung BDT C6 — si cho hai s6 duong ta co:
E+922
a

=> £1+l+1£3:>a+b+cz3
at+b+c a b ¢ )
Tro lai bai toan: Ap dung BDT C6 si cho hai s6 duong ta c6 1+b® > 2b
Ta co:
2 2
azza—abzza—ﬁlza—éga)
1+b 1+b 2b 2
Tuong tu ta co:




b

l+c
C ca
1+a’ =C 2 ®)
Cong ting vé cua (1), (2) va (3) ta co:
8 =+ b =+ ¢ > 2a+b+c—l(ab+bc+ca)
1+b° 1+c° 1+a 2
a b c
=> + +
1+b?> 1+c¢* 1+a?
=>dpcm
Dau bang xay rakhia=b=c=1.
SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI LOP 9 CAP TiNH
TINH PONG THAP NAM HQC 2016-2017
PE CHINH THUC PE THI MON: TOAN
Ngay thi: 19/03/2017
Thoi gian lam bai: 150 phat

bc
>b-—(2
2()

2=

+%(ab+bc+ca)2a+b+c23

Cau 1. (4,0 diém)
43-22 +10
(1+\/§)(3+\/§)+1

b) Cho B=n*+n’-n’—n. Chig minh rang B chia hét cho 6 véi moi s6 nguyén n
Cau 2. (2,0 diém)

a) Tinh gia tri biéu thac A =

Xx/; N X +5—2X
Jx+1 Jx-1 x-1
a) Tim diéu kién cia x dé P x4c dinh va rit gon P
b) Tim cac gié tri cua x dé P 6 gia tri bang 7
Ciu 3. (2,0 diém)

a) Cho ba sb duong a, b, ¢ . Chitng minh rang (a+b+c)(l+%+ljz 9
a C

Cho biéu thitc P =

b) Cho 3 s6 duong x, v, z thoa diéu kién x+y-+z=1. Tim gia tri Ién nhét cua biéu thic
X y z

x+1 y+1 z+1

Ciu 4. (4,0 diém)

P=

3 .5 ¢
Jx+y Jx-y
3 4
Jx+y Nx-y
b) Mot 6 t6 du dinh di tir tinh A dén tinh B véi van téc trung binh 13 40 km/h. Lic dau 6
t6 di véi van téc do, khi con 60 km nita thi moi duoc mot nira quing duong AB, ngui

141 xe tang thém van téc 10km/h trén quing dudng con lai. Do d6 6 t6 dén tinh B sém

hon 1 gio so vai du dinh. Tinh quang duong AB
Cau 5. (4,0 diém)

Cho tam giac nhon ABC noi tiép duong tron tdm O. Goi E, F lan luot 13 chan dudng
cao ké tir C, B cuia tam giac ABC. D la diém d6i xting ctia A qua O, M la trung diém BC, H Ia
truc tdm tam giac ABC.

a) Chung minh rang M 1a trung diém HD
b) Goi L 1a giao diém thtr hai cua CE véi duong tron tm O. Chirng minh rang H, L d6i
xung nhau qua AB

a) Giai hé phuong trinh
3




¢) Chung minh rang EF vudng goc véi AO

Cau 6. (4,0 diém)
Cho hinh vudng ABCD canh bang 4. Trén hai canh AB va AD lan luot liy hai diém E,

F sao cho EC 14 phan gi4c g6c BEF . Trén tia AB liy K sao cho BK=DF.

a) Chirng minh ring CK = CF

b) Chuang minh rang EF=EK va EF luén tiép xuc véi mot dudng tron ¢b dinh

¢) TimvitricuaE, F sao cho di¢n tich tam giac CEF 16n nhat

PAP AN PE HQC SINH G101 9 PONG THAP 2016-2017

43-22 +10

(1+J§N3+J§)+1

4’\/3—2x/§+10=44\/(«/§—1)2 +10=4(\2-1)+10=6+42
(1+J§x3+vﬁ>+l:3+¢5+3J5+2+1:6+4J§

=>A=1

b)

B=n'+n’-n>-n

B=n’(n*-1)+n(n*-1)

B:n.n.(n—l)(n+1)+n(n—1)(n+1)

B:n(n—l)(n+1)(n+1)

Do (n—1)n(n+1) 14 tich ba s6 nguyén lién tiép nén chia hét cho 2 va 3
Vay B chia hét cho 6

Cau 2.
a) bK: x>0 ;x =1

p_ x? —xx/;+xx/;+x+5—2x B x> —x+5
x—1 x—1

CaulAa-=

b) P=x+
x—1

P=7T<x+ =7 x-8x+12=0

x—1

< x=2x=6 (nhan)
Céu 3.
a+b+c>33abc (1)

a) Taco:
l+l+123§/1 2)
a b c a.b.c
1

(1) Nhan (2) vé theo vé ta dugc (a+b+c)(l+l+—J >9

a b c

by p= 2+ ¥  ~
x+1 y+1 z+1

P=1- ! +1- ! +1- ! =3- ! + ! + !
x+1 y+1 z+1




Taco: (1+J~+ljz 2 (theo céu a)

a b c/) a+b+c
Nen |1+ 1 s 2 22
x+1 y+1 z+1) x+1+y+1+z+1 4
|
4 4
Vay GTLN cua P |a% khi X=y=z=%
Cau 4.
a) bieu kién XZO;\/;;tiy
1 1
bat a= b=
Vx+y T Vx-y
1
NPT 3a+5b=6 =— +y=3 =4 L, ir La
Hc,e'[rothanh{a = 3:{\/; Y @{X thoa diéu kién
3a—4b=-3 bo1 Jx-y=1 y=1

b) Goi x 1a quang duong AB (x>0)
Quing dudng 6 t6 di vai van toc ban dau 14 : %—60
Quing dudng 6 t6 di vai van te tang 1én 1a §+6o

x—120

Thoi gian 6 t6 di lic ban dau Ia:
x+120
100

Thoi gian 6 t6 di lic ting van toc 1a:

Theo d¢ bai ta c6 phuong trinh:
x—120 x+120 x
+ =—-1
80 100 40
Giai phuong trinh dugc x = 280

Vay quang duong AB dai 280 km




Cau b.

a) DB_LAB,CE_LAB nén CE// DB

DC L AC,BF L AC nén DC // BF

T giac ABDC 14 hinh binh hanh, M 1 trung diém BC nén M 1a trung diém DH
b) AE 1L HL (a)

EAL =LCB (1) (géc néi tiép cling chan cung)

AEHA d6ng dang AKHC = LCB=HAB(2) (K 1a giao diém cia AH va BC)

Tur (1) va (2) suy ra AE la phan giac HAL (b) ,

Tu (a) va (b) suy ra E la trung diém HL. Vay H, L doi xang qua AB
c) Ké tiep tuyen tir A cta duong tron tdm (O) (3)

TAC = ABC (g6c ndi tiép va goc tao bai tiép tuyén va day cung)

T gidc EFCB noi tiép = ABC+EFC =180

EFC +EFA =180° nén ABC = AFE = TAC suy ra EF//AT (4)

Tu (3) va (4) suy ra EF vubéng goc vai AO
Cau 6.



L
D C

a) CD=CB, DF=BK, FDC=CBK =90’ nén ADFC = ABKC = CK =CF
b) Goi H la chan duong cao ké tir C cua tam gidc CEF

AHEC = ABEC = HE = EB

AHFC = ABKC nén FH = BK

Cong vé theo vé suy ra EF = EK

Do AHEC = ABEC = CB=CH Vva EF L CH

Vay tam giac EFC ludn tiép xuc duong tron ¢ dinh tim C ban kinh CH = 4
C) Soec = StrciSupc = Sgec

1 1
SCEF = ESCDFEB = 5(16 - SAEF ) = SCEF <8

Scy 16N Nhat bang 8. Khi d6 E=A,F=D.

SO GIAODUC-PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
NAM HOQC 2013-2014

BINH PINH TRUONG THPT CHUYEN LE QUY PON
Pé chinh thirg M6n thi: Toan ( Chuyén toan - tin)

Ngay thi: 15/6/2013 Thoi gian lam bai: 150°

X+24x +1 x—1

Bai 1: (2,5 &) Cho biéu thic: Q{ Jx+2 —\/;_2J(x+«/;)(Vc’yix20;x;él)

1. Ratgon Q

2.Tim cé4c gia tri nguyén cua x dé Q nhan gié tri nguyén



x—2+ 3 13
x=3 y+1 10
3 2y+4 11

x=3 y+l1 6

Bai 2: (2 d) Giai hé phuong trinh:

Bai 3: (1,5 @) Cho a,b,c I céc sé thuc duong. CMR : E+%+@ >a+bc.
a C

Bai 4: (3d) Cho duong tron (O,R) va duong thang (d) khong di qua O cét dudng tron
tai hai diém A,B. Lay mot diém M trén tia doi cua tia BA ké hai tiép tuyén MC, MD
véi duong tron ( C,D 1a cac tiép diém). Goi H 1a trung diém cua AB.

1. CMR céc diém M,D,0,H cing nam trén mot dudng tron.

2. Boan OM cat duong tron tai diém 1. CMR | 12 tdm dudng tron noi tiép AMCD.

3. buong thang qua O, vubng goc vi OM cét cac tia MC, MD theo thir tu tai P
va Q. Tim vi tri diém M trén (d) sao cho dién tich A MPQ bé nhat.

Bai 5: (1 4) : Khong ding may tinh, hdy rat gon biéu thuc:

A=\T+413 - 713 -2




HUONG DAN GlAI

Bai 1; (2,5 @) Cho biéu thitc: Q:[ Jx+2 —*/;‘2](“\/;) (Véix=0:x#1)

X +24x +1 x—1

1.RUt gon Q

_ Jx +2 _\/;—2 e Jx +2 B Jx =2 (.
Q(xmﬂ ol j( ) et (E-ye V(1)

X+\/_ 2— x+\/;+2 2x
L

) (\/;+2)(\/;—1)—(\/;—22)(\/;+1)
(Fe

2.Tim céc gia tri nguyén cua x dé Q nhdn gia tri nquyén:
Q——1 =2+ il = QeZ e x-1eU(2)={-2,-1,1;2} = x {-1,0;2;3} Két hop
X X —
véi diéu kien => x € {0;2;3}
Vay véi x €{0;2;3} thi Q nhan gia tri nguyén.
Bai 2: (2 d) Giai hé phuong trinh:

Xx—2 3 .13 1 3 13 1 3 3
37 y+1 10 Sty 10 x-3 y+1 10
x y = y = y (PKXx#3;y#-
3 2y+4 11 3, 2 _ 1 3 2 1
x—=3 y+l1 6 x—3 y+1 6 x=3 y+1 6
1)
Dejta— ! b= ! ta dugc hé :
-3 y+1
3 1 1 1
a+3b=— a=— — ==
— x=13
10 o o W0 Jx=3 10 (TMDK)
3a—2pb = l _i i:i y:14
6 15 |y+1 15
Vay hé pt cd nghiém duy nhat (x;y) = (13;14)
Bai 3: (1,5 d) Cho a,b,c la c4c s6 thuc duong. CMR : be E+@>a+b+c

a b ¢
a,b,c 1a céc s thuc duong => Theo BDT C6-Si ta duoc:

E+—>2«/5E=2c
a b a b

E+@>2 ab ca =2a;=>2 E+E ab >2(a+b+c)<:>E+E+@>a+b+c
b C \}c b a b C a b C

Bai 4: (3 d) 9 ‘
1. CMR céac diém M,D,0O,H cung nam trén mot dwrong tron.




HA=HB => OH L AB ( dudng kinh di qua trung diém mot day khong di qua tam) =>
OHM = 90°

Lai c6 ODM = 90° ( Tinh chét tiép tuyén)

~ Suyra OHM=0DM=90° => H,D cling nhin doan OM dui 1 géc vudng => H,D cling

nam trén duong tron duong kinh OM => cac diem M,D,0,H cung nam trén duong tron duong
kinh OM

2. Pogn OM cdt dwong tron tai diém 1. CMR 1 1a tAm diwrong tron néi tiép AMCD.

Ta c6: COI = DOI( Tinh chat hai tiép tuyén cat nhau)=>Cl = DI => CDI = DIM => DI
la phén giac trong cua A MCD (1) , , o

Lai c6 MI la duong phén giac trong ctia A MCD ( Tinh chat hai tiép tuyén cat nhau)
(2)

Tir (1) va (2) suy ra | 1a tam duong tron noi tiép A MCD
3. buong thang qua O, vudng géc véi OM cdt cac tia MC, MD theo ther tw tai P va Q.
Tim vi tri diém M trén (d) sao cho dién tich A MPQ bé nhdt.
Ta cd AMOD = AMOP (g-C-g) => SA MPQ— 2 SA MOQ :ODMQ = RMQ

=> S, wpo N6 Nht < MQ nhé nhat (3)

Theo BDT C& — si cho hai s6 khéng am ,

ta c6: MQ = MD+DQ >2,/MD.DQ =2 OD? =20D=2R

(Vi A MOD vuéng tai O c6 duong cao OD nén OD’=MD.DQ)
DAu “=" xay ra <MD= DQ < AOMQ vudng can tai O

oD R

~sinOMD  sin45° V2R
(Vi A ODM vudng nén OD= OM.sinOMD )
Vay MQuin = 2R <> OM =+/2 R (2)

Tur (3) Va (4) suy ra khi M ndm trén (d) cach O mot khoang /2 R thi S, weo nho nhét 12

R.2R=2R* (d.v.d.t)

Bai5: (1d): A=\7+13 —\7=13 -2 Taco:
\E.A:\/14+2E—\/14—2E—2=\/(EH)Z —\/(\5—1)2 )

=‘\/B+1‘—‘«/E—1‘—2: 13+1-13+1-2=0

=A=0
SO GD & BT HOA BINH KY THI TUYEN SINH VAO LOP 10
‘ TRUONG THPT CHUYEN HOANG VAN THU
PE CHINH THUC NAM HOC 2015-2016

PE THI MON TOAN
(DANH CHO CHUYEN TOAN)
Ngay thi: 07 thang 6 nam 2015
Thoi gian 1am bai : 150 phut (khéng ké thoi gian
giao dé)
(Peé thi gom c6 01 trang, 05 cau)

Cau I (2,0 diém)



1) Tinh gié tri caa cac biéu thuc sau:
4 8 15
3+J§ 1+J§ Jg
b)B =\/\/§+ 242 -1 +\/\/§—2x/\/§—1
2) Rt gon biéu thic:
¥—¢5__¥+J5
a+Ja+l a-+a+1
cau 11 (2,0 diém)
1) Giai phuong trinh: 3

a)A=

C= +a+1

1 1 1 1
+ = +
Xx=1 2x+4 9x—-2 5-4x

X+Yy=1

2) Tim nghiém nguyén duong cua hé phuong trinh: { s s
X"+y =12

Cau 11 (2,0 diém)
Mot van dong vién A chay tir chan ddi dén dinh ddi cach nhau 6km véi van téc 10km/h
rdi chay xudng ddc véi van toc 15km/h. Van dong vién B chay tir chan ddi I&n dinh doi
véi van toc 12km/h va gap van dong vién A dang chay xudng. Hoi diém hai ngudi gap
nhau céch dinh di bao nhiéu ki-16-mét, biét ring B chay sau A 1a 15 phdt.
Cau IV (3,0 diém)
Cho nitra duong tron duong kinh AB va day MN c6 d6 dai bang ban kinh (M thuoc
cung AN, M khéac A, N khéac B). Cac tia AM va BN cit nhau tai |, cac day AN va BM
cat nhau tai K.

1) Chting minh rang: IK vuéng goc vai AB.

2) Chung minh ring:AK.AN+BK.BM=AB?

3) Tim vj tri caa ddy MN dé dién tich tam giac 1AB 16n nhit.
Cau V (1,0 diém)

1) Chuang minh rang néu p va (p+2) 1a hai s6 nguyén té I6n hon 3 thi tong caa

chdng chia hét cho 12.

2) Cho {X>O’y>O’Z>O.Ch1’Ing minhring: — 1 1
Xyz =1 X+y+1 y+z+1 z+x+1
o o Het —------- 6 \
SO GD & bT HOA BINH KY THI TUYEN SlNlj VAO \L(’)P 10
TRUONG THPT CHUYEN HOANG VAN
THU

NAM HOQC 2015-2016
HUONG DAN CHAM MON TOAN
(DANH CHO CHUYEN TOAN)
(Hwéng ddn chdm nay gém c6 03 trang)

Cau | (2,0 diém)

Phan Néi dung piém
y




1 __ 4 8 15 0,5d
3+x/§ l+\/_ \/_
G ‘/_) _8d ;/_) 15V5 =3-\5+2-2/5+3\5=5
B= \/\/E+2«i 1+\/\/_ 2«/ 0.5d
:\/(»\} 2—1+1) +\/(»\f 2—1—1)
:«}\/E—1+1+1—»\N§—1
2 a’-Ja a +\/_ 0,5d
C= 1 (DK:a>0
a+f+1 a-— \E+1 a ( 220)
Ja[(Vay -1] Va|(ay+1]
= - +a+1
a++a+l a—-+a+1
=Ja(Wa-1)-Ja(Wa+)+a+1 0,5d
—a—-Ja-a-Ja+a+l
= (Ja-1?
Cau 11 (2,0 diém)
Pha N#@i dung pié

n m

y

1 1 + t 1 + ! ZE)K:x;tl,x;t—Z,x;tg,x;éE 0.25
3x-=1 2x+4 9x-2 5-4x 3 4 d
Tacopt—>X+3 __ Sx+3 0,25

Bx=-D(2x+4) (9x—-2)(5-4x) d
-3 3 0,5d
X=— X=——
<=> 5 <=> 5
| (3x—1)(2x+4) =(9x—2)(5-4x) 6X° +12X —2X —4 = 36X + 45X +8x —1(
i 3
=—2(T™
X SU )
6
=| x=—=(TM
<=>|X 7(I' )
1
—(T™M
i GCF )
Vay phuong trinh d& c6 cé 3 nghiém phan biét nhu trén.

2 | Taco: X+y’ =(x+y)? <= xX+y)(X*=xy+y*—x—-y)=0 0,25
Vi X, y nguyén duong nén x+y > 0, ta cd: x* —xy+y*—x—-y=0 d
<=>2(X*—xy+y*—x-y)=0 0,25
<= (x—y) +(x=1* +(y-1’ = d
Vi X, y nguyén nén c0 3 truong hop: 0,25




Xx—y=0 d
+ Truong hop 1: {(x-1)?=1<=>x=y=2,z=4
(y-1*=1
x—1=0
+ Truong hop 2: {(x-y)’ =1<=>x=1y=2,z=3
(y-1°=1
y-1=0
+ Truong hop 3: < (x—y)’ =1<=>x=2,y=1,2z=3
(x-1)°=1
Vay hé c6 3 nghiém (1,2,3);(2,1,3):(2,2,4) 0,25
d
Cau 11 (2,0 diém)
Phan Néi dung biém
y
Goi diém 2 van dong vién gap nhau cach dinh doi x km (x>0) 0,25d
Thoi gian B d4 chay 1a % . Pbi 15p = % (gio) 0,.25d
Thoi gian A da chay tir chan ddi dén dinh dbi la %:g (gio) 0,25d
Thoi gian A d4 chay tir dinh doi ¢én chd gap nhau 1a % 0,25d
Ta c0 phuong trinh 1,6x_x.3 0.5d
4 12 15 5
Giai phuong trinh dugc x= 1(km) . KL 0,5d
Cau IV (3,0 diém)
Phan Néi dung piem
y
1 |Ta théy AN_L Bl ,BM LAl , nén K la truc tam tam giac IAB. Do d6 IKL | 1,0d




AB

2 | Vi AAEK- AANB - nén AK. AN =AE .AB 0,25d
Tuong tu vi ABEK—- ABMA - nén BK .BM =BE. BA 0,25d
Vay AK.AN+BK.BM=AE.AB+BE.BA=AB? 0,5d

3 | Chirasd MN=60° nén tinh dugc AIB=60°, do d6 diém | thudc cung 0,5d
chira goc 60° dyng trén doan AB.
Dién tich tam giac IAB 16n nhat khi IE 16n nhat (IE la duong cao cua 0,5d
tam giac I1AB), khi d6 | nam chinh gitra cung chara goc 60° dung trén
doan AB tuong tng véi MN song song véi AB.

Cau V (1,0 diém)

Pha Noi dung bie
n m
y
1 | Tacoé: p+(p+t2)=2(p+1) 0,25

Viplénén (p+1):2=>2(p+1:4 (1) d
Vip, (p+1), (p+2) 1a 3 s6 tu nhién lién tiép nén c6 it nhat mot sb chia hét | 0,25
cho 3, ma p va (p+2) nguyén té nén (p+1):3 (2) d
Tu (1) va (2) suy ra [p+(p+2)]i12 (dpcm)
2 NpE 0,25
it ly=b*, vi {x,y,z>02>{a,b,c>0 d
5 xyz =1 abc=1
Z=C

Taco
X+y+1=a®+b* +1= (a+b)(a’ —ab+b?) +1> (a+b)ab+1=ab(a+b+c) = 2 2+C
Do d6 0,25

1 < c d
X+y+1l a+b+c
Tuong tu ta co

1 a

<

y+z+1 a+b+c

1 < b
z+x+1 a+b+c
Cong 3 bat dang thuc trén theo vé ta c6 dpem.

* Chi y: Cac loi gidi ding khac déu dwoc xem xét cho diém twong ing.

SO GIAO DUC VA

PAO TAO Nim hoc 2010- 2011
THANH PHO HO CHI Mén thi: TQAN ‘
MINH (Thot gian : 150 phut — khong ké thoti gian phat dé)

Cau 1: (4 diém)

KY THI TUYEN SINH LOP 10- THPT CHUYEN




L+y=1
1) Giai hé phuong trinh X;l
—+5y=3
x+1
2) Giai phuong trinh :(2x* -x)’ +2x*-x-12=0
Cau 2: ( 3 diém) -
Cho phuong trinh x* -2 (2m+1)x+4m*+4m—-3 =0(x1aansd)
Tim m dé phuong trinh c6 hai nghiém phan biét x,,x, (x, <x,) thoa
[x,] = 2[x,|

Cau 3: (2 diém)

Thu gon biéu thuc: A= V745 +\7-\5 -J3-22
J1+2d11

Cau 4: (4 diém) , 7
Cho tam gidc ABC can tai A ndi tiep duong tron (0).Goi P la diém

chinh
giira cua cung nho AC.Hai dudng thang AP va BC cat nhau tai
M.Chtrng
minh rang :
a) ABP=AMB
b)MA.MP =BA.BM
Cau 5 : (3 diém)

a) Cho phuong trinh 2x* +mx+2n+8=0( x 1a an s6 va m, n 1a c4c sd
nguyén).Gia str phuong trinh c6 cac nghiém déu 1a sé nguyén. Chirng
minh rang m?+n? 1a hop s6

b) Cho hai s6 duong a,b thoa a'® +b'® = a'"" + b'" = a'” + b'*? . Tinh P=
2010 | 2010

Cau 6 : (2 diém)
Cho tam giac OAB vudng can tai O véi OA=0B =2a.Goi (O) la duong
tron tam O bén kinh a.Tim diém M thuoc (O) sao cho MA+2MB dat gia
tri nho nhat

Cau 7: (2 diém)

Cho a, b 1a c4c sb duong thoa a? +2b? <3¢? .Ching minh §+%z%
DAP AN
| Cau | Huéng dan cham | Piém |




Cau:l: (4 diém

1
A —+y=1
Caull 1y Giai he phuong trinh x+1
—+5y=3
x+1
1 -2 1
I =1 R = — = = —
x+1+y o 1 x+1 2y=-2 3y2 - X 2 0,5
2 2 — _+5y=3 1 x4 d
——+5y=3 —+5y=3 [x+1 y==
x+1 x+1 3
2) Giai phuong trinh : (2x*-x)" +2x* -x-12=0
bat ¢=2x*—x, pt tro thanh:
t?+1-12 =0 <t=3 hay t=-4
t=3 =>2x’-x=3<x=-1 hay x=% 05d
(44d) s . 0,5d
t=-4 =>2x*—x=-4 (v0 nghiém) 05 d
Vay pt cé hai nghiém lax =-1, x =3/2 0’5 p
Cau 2 : (3 diém) o
Cho phuong trinh x* =2 (2m+1)x+4m*+4m—-3 =0(x1aansd)
(*)
Cau 2 | Tim m dé phuong trinh c¢6 hai nghiém phan biét X%, (x, < x,) thoa
x| =2[x, |
0°=(2m+1)" —(4m’ +4m-3)=4>0, v6i moi 1 0,5d
Vay (*) ludn cd 2 nghiém phan biét vai moi m
x, =2m-1;x, =2m+3 05d
Ix,|=2[x,| < [2m-1/=2[2m +3|
7
2m—-1=2(2m+3) m=-s 05d
(3 4d) =
2m-1=-2(2m+3) | _ S 15d
Cau 3 | Cau 3 : (2 diém)
2d . -
(24) Thu gon biéu thuc: A= V745 447 \/g-\ls-zﬁ
J7+2411
Xt M =¥+ 8 +17-5
7+2\11
Taco M >0 va M2=%=2 ,suy raM =42
7+2411 1d
A=\2-(V2-1)=1

1d




Cau 4 : (4 diém)

Cho tam gi4c ABC can tai A noi tiép duong tron (0).Goi P 12 diém

chinh gitta cuia cung nhé AC.Hai dudng thang AP va BC cit nhau tai
M.Ching minh ring :
a) ABP=AMB
b)MA.MP =BA.BM

a) AMB=%(S(‘I AB-sdpC) :%(sd AC-S dPC)=% sd AP=ABP

2d

b) PA=PC = CAP=ABP=AMB=CM =AC = AB

1d

AMAC &> AMBP (g-9)
MA MC

= — = MA.MP = MB.MC = MB.AB
MB MP

1d

Cau 5: (3 diem) L .
a)Cho phuong trinh 2x* + mx+2n+8=0( X la an so vam, n la cac so

nhguyén).Gia st phuong trinh c6 cac nghiém déu 1a sé nguyén. Chuang

(3d)

minh rang m®+n? 1a hop s6

Goi x,,x,la 2 nghiém cua phuong trinh = x, +x, :—% X%, =n+4

0,5d

2 2 — 2 2 2 2.2 2.2
m’ +n*=(2x, +2x,) +(xx, —4) =4x] +4x;x] +x;x;] +16

:(xf +4).(x§ +4)

05d

x? +4,x2 +41a cac s6 nguy@n 16n hon 1 nén m? +n* 13 hop s6

0,5d

b)Cho hai s6 duong a,b thoa a'® +b'™ = a' + b = a'” +b'* . Tinh P=

a2010 + b2010

Tacdo=a +p® _(a101 +b101) —a™ +p™ _(a100 +b100)

= @™ (1-a)+ 5™ (1-b) =" (1-a)+ 5™ (1-b)

—a=b=1

1d

= P: a2010 + b2010 :2

05d




Céau 6

Cau 6: ( 2 diém)

(24)

Cho tam giac OAB vudng can tai O véi OA=0B =2a.Goi (O) la duong
tron tam O ban kinh a.Tim diém M thugc (O) sao cho MA+2MB dat gia
tri nho nhat

Puong thang OA cat (O) tai C va D, véi C 1 trung diem cuiia OA.Goi E
Ia trung diém cua OC

*Truong hop M khong trung véi Cva D

Hai tam giac OEM va OMA dong dang (do MOE :AOM,O—M =1=@)
OA 2 OM

ME OM 1

= —0= =—=MA=2.EM
AM OA 2

1d

* Truong hgp M trung véi C : MA=CA=2.EC=2.EM
* Truong hop M trung véi D: MA=DA=2.ED=2.EM
Vay ta lubn c6 MA=2.EM

05d

MA+2.MB=2(EM+MB)> 2.EB = hing so

Dau “=" xay ra khi M la giao diém cua doan BE v¢i duong tron (O)
Vay MA +2.MB nh¢ nhat khi M la giao diém cua doan BE véi duong
tron (O)

0,5d

Cau7

Cau 7 : (2 diém)

(24)

1,2.3

Cho a, b la cac s6 duong thoa a*+2b*> <3 ¢*.Chang minh 5
a C

Tacé:1+32 2
a b a+2b

< 2a’ —4ab+2b" >0 < 2(a-b)>0 ( dlng)

(1)< (a+2b)(b+2a)>9ab

05d

a+2b < [3(a+20%) (2)< (a+2b) <3(a?+207)

& 2a* —4ab+2b* >0 = 2(a-b) >0 (dUng)

05d

Tur (1) va (2) suy ra
1.2, 9 9 3
3(a*+20%) ¢

(do a* +2b* <3c?)

1ld




SO GD&DT NGHE AN KY THI CHON HOC SINH GIOI TINH LGP 9 CAP THCS
NAM HOC 2015 — 2016
M6n thi: TOAN - BANG A
Thoi gian: 150 phat (khdng ké thai gian giao dé)

Pé chénh

Cau 1. (3,0 diém)

a. Chia 18 vat c6 khéi lugng 20167 2015%; 20147 ...; 1999° gam thanh ba nhom c6 khéi luong
bang nhau. (khdng duoc chia nho cac vat do).

b. Tim nghiém nguyén dwong cua phuong trinh: 3* + 171 = y?

Cau 2. (6,0 diém)

a. Giai phuong trinh: X +6X +1=(2X +1)Vx* +2x+3

o o axP+1=y? —4x
b. Giai hé phuong trinh:
X +xy+y =1
Cau 3. (3,0 diém)

a+l b+1 c+1 53

Choa,b,c>0théaména+b+c:3.Chl’rngminhréng: 2
b*+1 c°+1 a“+1

Cau 4. (6,0 diém)

Tt diém M nam ngoai duong tron tam (O; R). V& hai tiép tuyén MA, MB véi duong tron (A,
B 14 cac tiép diém), cat tuyén MPQ khéng di qua O (P niam giita M, Q). Goi H la giao diém
cua OM va AB.

a. Chirng minh: HPO = HQO
~ =R A r A 1 1 SRy N 4
b. Tim diém E thudc cung I6n AB sao cho tong EA + EB C0 gia tri nho nhat.

Cau 5. (2,0 diém)
Tim hinh vuéng c6 kich thudc nho nhat dé trong hinh vudng d6 cé thé sap xép duoc 5 hinh
tron c6 béan kinh bang 1 sao cho khéng c6 hai hinh tron bat ki nao trong ching cé diém trong

chung.

PAP AN PE THI HQOC SINH GIOI CAP TINH MON TOAN LOP 9

Cau Néi dung Piém

1 a | - Nhan xét:

2 2 2 0’5
nN“+(n+5)°"=2n"+10n+25=x+25




(n+1)?+(n+4)7=2n"+10n+17 = x + 17
(n+2)%+((+3)%=2n’+10n+13=x+13

Lan thir nhét, chia 6 vat c6 khdi luwong 19997 ... , 2004° thanh ba
phan: A + 25, A+ 17, A+ 13
Lén tht hai, chia 6 vat c6 khdi lwong 2005, ..., 2010° thanh ba phan:

B+25 B+17,B+13 o
Lan thu ba, chia 6 vat c6 khéi lugng 20112, ..., 20162 thanh ba phan:
C+25,C+17,C+13
Luc nay ta chia thanh cac nhém nhu sau: Nhom tha nhat A + 25, B
+ 17, C + 13; nhém thir hai B + 25, C + 17, A + 13; nhém thir ba C 05
+25, A + 17, B + 13. Khéi luong cua mdi nhom déu bing A+ B +|
C + 55 gam.
Viét phuong trinh da cho vé dang: 9.(3* %+ 19) = y* (x>2). BPéy
la s6 nguyén thi diéu kién cn va du 14 3 2 + 19 = z* 1a s6 chinh | 0,25
phuong (z 12 s6 nguyén duong)
Néux—-2=2k+1lasblethi3® 1 +19=(3*"1+1)+18=4B
+ 18 chia hét cho 2 nhung khdng chia hét cho 4 nén khong thé 1a s6
chinh phuong. 0
Do d6 x — 2 = 2k 1a 6 chén
Tacod 3 ?+19=7" < (2-3)(z+3")=19. Vi 19 la s6 nguyén t
va z—3“<z+3“nén {2_3k21 @{2210©{2:10 o
z+3“ =19 3F=9 |k=2

Vay x =6 vay = 30. 0,25
bKXDb: R.
Vi x:_?l khéng phai la nghiém, nén phuong trinh d& cho tuong 05
duong véi phuong trinh: %ﬁ:l =X +2x+3

M—Zz X +2X+3-2 0,5

2x+1

X +6x+1-2(2x+1) _ (VX +2x+3+2)(X +2x+3-2) 0.25

2x+1 X2 +2X+3+2




X +2x-1  x*+2x-1

= 0,25
2x+1  \x*+2x+3+2
@(x2+2x—1)£ L 1 J:o
X2 +2x+3+2 2x+1
0,5
x> +2x-1=0 @)
N
I +2x+3+2=2x+1(2)
PT (1) c6 hai nghiém x,, =—1++2 0,25
PT (2) & VX2 +2x+3+2=2x+1 < x*+2x+2 =2x-1 0,25
1
X>=
L <:>x3:3+;/1_5 0,25
X2 +2x+3=(2x-1)?
Vay phuong dé cho ¢6 ba nghiém: x,, =-1++/2;x, = 3+;/1_5 0,25
X 2x+1)" = y? = +2x+1
Hé phuong trinh < (2x+ ) y ¢>{y2 ) 0,5
X +xy+y?=1 (X +xy+y =1
. =2x+1 y=2x+1
Xét hé: y2 , ) 0,5
x>+ xy+y*=1 X+ x(2x+1)+(2x+1)" =1
y=2x+1 X__E
& y=2x+1 o x=0 @{XZO hoac 05
7x*+5x=0 5 y=1 _ ’
X=—= y=-—2
7 7
) =-2x-1 y=-2x-1
Xét hé: y2 , , ) 0,5
X +xy+y =1 [xX*—x(2x+1)+(2x+1)" =1
y=-2x-1 y=—02x—1 {X=0 hosic {x:—l
= 3x2+3x:0® [x_ =S yo-1"0%¢y 4 0,5
X=-1
Viy hé phuong trinh d& cho ¢6 nghiém (x; y) 1a: (0; 1), (_g;_gj,
0,5
(0;-1), (-1, 1)
Sir dung bat dang thuc CO si
. 2(a+1 2(a+1 0,5
Ta co: az+1 =a+1—@zwl—w=a+l—@(l)
b +1 b +1 2b
Tuong tu: b+1 2b+1—CerC (¢D) 0,5

c’+1 2




c+1 a-+ca

va >Cc+1- 3
24l 2 @)
Tur (1); (2) va (3) suy ra:
a+l b+1 c+1 _a+b+c ab+bc+ca 0,5
—t St +3-
b*+1 c°+1 a"+1 2 2
Mait khac a® +b? +c® > ab+bc +ca
0,5
hay3(ab+bc+ca) <(a+b+c) =9
Do d6° a2+1 N t)2+1 N c2+1 S a+b+c+3_ab+bc+ca
b*+1 c°+1 a"+1 2 2
0,5
= §+3—g:3
2 6
~. a+l Db+1 c+1 AT o h— o~ —
Vay b2+1+c2+1+a2+123' Dau bang xdy rakhia=b=c=1 0,5
A
Q
0 H M
B
AMPA ddng dang A MAQ (g.g), suy ra MA? = MP.MQ (1) 0,75
AMAO vubng tai A, c6 dudng cao AH nén MA? = MH.MO (2) 0,5
. MP MO
Tu (1) va (2) suy ra MP.MQ = MH.MO hay —=—— (*
ur (1) va (2) suy Q Y MQ() 0,5
AMPH va AMOQ c6 goc M chung két hop véi (*) ta suy ra A
\ 0,75
MPH dong dang AMOQ (c.g.c) suy ra MHP = MQO
Do d6 tt giac PQOH Ia tu giac noi tiép= HPO = HQO = %stH
0,5

(dpcm)




Trén tia doi cua tia EA lay diém F sao cho EB = EF hay AEBF cén

tai E, suy ra BFA:%BEA. Dit AEB=q khi d6 AFB:% nén F di

chuyén trén cung chtra goc % dung trén BC.

0,5

01 1
Taco: —+—>
EA EB EA+EB

I6n nhat hay EA + EF 16n nhat< AF 16n nhat (**)

_Nhuvay —— &L nho nhat khi EA + EB
EA EB

0,5

Goi O’ la diém chinh giira caa cung 16n AB, suy ra AO’AB cén tai
O’ suy ra O’A=0’B (3)

0,5

AO’EB va AO’EF c6 EB = EF, O’E chung va FEO'=BEO" (cung
bu véi BAO' = AO’EB =AO’EF (c.g.c) suy raO’B = O’F (4)

0,5

Tu (3) va (4) suy ra O’ la tdm cung chtra goc %dung trén doan

thang BC. (cung d6 va cung Ién AB cling thudc mot nira mit phang
b AB)

0,5

Do d6 AF Ién nhat khi n6 1a duong kinh caa (O?) khi E= O’ (¥**).

0,25

Tu (**) va (***) suy ra E 1a diém chinh gitra cung lon AB thi

1.1 gia tri nho nhat.
EA EB

0,25

Goi O la tdm cua hinh vudng ABCD canh la a > 2 chira 5 hinh tron
ban kinh bang 1 sao cho khdng c6 hai hinh tron nao trong ching c6
diém trong chung. Suy ra tdm cta cac hinh tron ndy nam trong hinh
vuong MNPQ tdm O canh la (a-2) va MN // AB. Céac duong trung
binh cua hinh vudng MNPQ chia hinh vuéng nay thanh 4 hinh

vubng nhé bang nhau.

0,75

Theo nguyén Ii Dirichle tén tai mot hinh vudng nhé chta it nhat 2

trong 5 tm caa cac hinh tron ndi trén, chang han dé 1a O, va O,.

0,5

Do 5 hinh tron nay khéng c6 hai hinh tron nao cé diém trong chung
nén 0,0,>2 (1)

0,5

Mit khac 0,0, cling nam trong mot hinh vudng nho cé canh 1a
a-2

=" nén 0,0, sa%z.\/ﬁ (2) (%Z.ﬁlé duong chéo hinh vudng

0,5




Tur (1) va (2) = a%zﬁzzcazzuﬁ. Do d6 moi hinh vuéng
0,5

c6 canh 16n hon hoic bang (2+2+2 ) thoa man yéu cau bai toan.

Vay hinh vudng ABCD c6 canh (2+2+/2) thoa man yéu ciu bai 0.25

toan.

A 2422 g
N

Q \ a

[

SO GIAO DUC VA PAO TAO K1 THI TUYEN SINH LOP 10 THPT CHUYEN
HAl PHONG NANG KHIEU TRAN PHU NAM HQC 2012- 2013
Mon thi: TOAN (chuyén)Thei gian 1am bai: 150 phut
be thi gom : 01 trang

Cau I (2,0 diém)

15x-11  3Jx-2 2Jx+3

x+20x-3 x-1  fx+3

Rt gon va tim gia trj 16n nhat cua A
6) Cho phwong trinh X*+ax+b=0 cd hai nghiém nguyén duong biét a,b 1 hai s6
duong thoa mén 5a + b = 22.Tim hai nghiém do.

5) Cho A=

Cau II ( 2,0 diém)
3) Giai phuong trinh: 4x* —6X +1= —? \/16X4 +4x° +1
4% — X + 1_ 1
4) Giai h¢ phuong trinh: y
Y +y-xy*=4
A o R 4 , . N a. 4b 9C
Cau III (1,0 dieém) Cho ba s6 duong a,b,c .Chtirng minh rang: + + >4

b+c c+a a+b
Cau IV (2,0 diém) Cho tam giac ABC ( AB < AC) c6 truc tdm H, noi tiép duong tron tam O,
duong kinh AA’.Goi AD 1a dudng phan giac trong ciia goc BAC (D € BC).M,I lan luot la
trung diém cta BC va AH.
3) Léy K d6i xttng véi H qua AD.Chitng minh K thudc dudng thing AA”’.
4) Goi P 1a giao diém cua AD voéi HM.Puong thang HK cit AB va AC lan luot tai Q

va R.Ching minh rang Q va R lan luot 14 hinh chiéu vuéng géc cua P 1én AB,AC.



Cau V (3,0 diém)
2) Tim nghiém nguyén caa phuong trinh X* + y* + z* = 2012

2) Cho hinh vuéng 12x12, dugc chia thanh ludi cac hinh vuéng don vi. Mdi dinh cta
hinh vuéng don vi nay duoc td bang mot trong hai mau xanh do. C6 tat ca 111 dinh mau do.
Hai trong s6 nhimg dinh mau d6 ndy nam ¢ dinh hinh vudng 16n, 22 dinh mau dé khac nam
trén canh canh caa hinh vuéng Ion (khdng trung vaéi dinh caa hinh vuéng I6n ) hinh vuéng
don vi dugc td mau theo cac quy luat sau: canh c6 hai ddu mat mau d6 duge t6 mau do, canh
6 hai ddu mat mau xanh duoc t6 mau xanh, canh ¢ mot ddu mat mau dé va mot dau mat
mau xanh thi duoc t6 mau vang. Gia sir co tat ca 66 canh vang. Hoi c6 bao nhiéu canh mau
xanh.

Ho va t8n thi SInh. .. ..eeee e, Sdbaodanh........covveeiiee,
Chirkicuagiamthi 1: ..., Chirkicuagiamthi2: .....................

Loi giai mot sé cau

Cau |

15Jx-11  3x-2 2Jx+3

X+ ZJ_ 3 \/_ 1 \/;+3

A2 15X ~11- 3V ~2)(Wx +3) - (2Vx + 3)(x -])
Wx-D(x+3)

< A=-5+ 1/ A 16N nhit < x =0 khi d6 A 16n nhat bang —

\f;+3

2) Gol X1, Xz 1a hai nghiém nguyén duong ctia phuong trinh (x; < Xz)
Tacda=-—X;— Xy Vab=x:X,nén
5(—X1 — X2) + XX = 22
& Xi(X,—5)—-5(x,—5) =47
& (X1—5)(x2—5) =47 (¥)
Vi x, €Z" = x 21 nén véi gia str x, <X,
Tacd: 4<x;—-5<Xx,—5nén

- x;=5=1 X; =6
)= {x2—5:47 i {xzzsz'
Khi d6: a=—58 va b = 312 thoa 5a + b = 22. Vay hai nghiém can tim 1a x; = 6; x, = 52.

1)A=

Cau ll;

B3

1) 4x2—6x+1_——\fl6x +4x% +1

& 2(4X% = 2x+1) — (4X* + 2x+1) = —?\/(4x2 —2X+1D)(4x* + 2x +1)



D& thiy 4x° —2X+1=3%* +(Xx—=1)* > 0, VX & 4x* + 2Xx +1=3x* + (x +1)* > 0, VX nén dat
a=4x2 —2x+1,b=4x* + 2x+1=b,a>0,b>0

J3

Ta c6 phuong trinh 2a* —b* = —?ab

= 6a2++/3ab—302=0
@6(%)2+ﬁ(%)—3=0

B3

a
b 2 4x* -2x+1 1 1
“la & Tadroax+l 37 2
a_3¥3 rm)
b 3
2)Giai h¢ phuong trinh

4x2—x+%:1 )]

V+y-xyl=4 (2
A N ~ s A . 1 4
Néuy = 0thi (2) vo li nén y =0 vay (2)<:>1+§—sz
L1 L
bat —=Db tacd hé

y
{4x2—x+b_1 1)

4 —b+x=1 (29
Lay (17)—(2°) ta co (x-b) (2x+2b-1) = 0
. N 1 !
*) Néu x = b ta c6 hai nghiém (_E’_Z) va (5;2)
*) Néu 2x + 2b = 1 thi hé vd nghiém
. 1 L1
Vay hé c6 hai nghiém (_E’_Z) va (5;2)
Cau Vv

3)

Gia st mot s6 nguyén 1a s chin cé dang 2k thi (2k)* =16k* = 0(mod8)

Néu Sb nguyén 1a s6 nguyén 1é c¢d dang 2k + 1 thi

(2k +1)* = (4t +1)* =16h +1=1(mod8) nén véi k ,t,h 1a cac sé nguyén

X,y,2eZ=x"+y*+2*=0,1,2,3(mod8)

Nhung 2012 =4 ( mod 8)

Vay phuong trinh da cho khong c6 nghiém nguyén. ‘

4) Co6 111 dinh mau doé,trong do cé 22 giinh nam trfen canh cua hinh vudng,, 87 dinh nam
lot trong hinh vuong I6n.Twr d6 ta thay c6 hai diém mau xanh & hai goc cua hinh vudng
|6m, 22 di€ém mau xanh trén cac canh cua hinh vudng l6n khdng nam trén dinh cua hinh
vuong lon con lai co 34 diém mau xanh nam lot trong hinh vuéng.Véi 312 canh cua ca

hinh, ta cho dinh ctia mdi canh nhu sau: trong 2 mat cia né co i diém mau xanh thi cho
i diém.Goi tong so diem la S, ta cd S = 2 (s6 canh mau xanh) + s6 canh vang.Ta lai cd



thé dém s6 S theo cach khac:Mbi diém xanh ¢ goc 1a mat cia hai doan, cac diém con

lai 14 mat cia 4 doan.Vay S = 2 x 2 + 22 x 3+ 34 x 4 = 206, suy ra s6 canh xanh 14 : (
206 — 66):2 = 70 canh mau xanh.

Cau lll: Chting minh rang: i+4—b+i>4
b+c c+a a+b
<:>(a+b+c)(i+i+i)>l8
b+c a+c a+b
That vay:
[(b+c)+(a+c)+a+b)](i+i+i)>( _b+c+ —4(a+c)+ —9(a+b))2:36
b+c a+c a+b b+c (a+c) (a+b)
1 4 9 N _
< (a+b+c)(——+——+—)>18 biéu phai chitng minh
b+c a+c a+b

Bai hinh: 1) Tam giac ABA’ ¢c6: ABC + A'BC =90°, ABC + BAN = A'BC = BAN

Lai co



A'AC = A'BC (cling chan cung A'C) nén BAN = A'AC
Cung c6 BAD =CAD = BAD - BAN =CAD —-CAN =

M3t khac H d6i xang véi K qua AD= HAD = KAD, H thuoc AN nén K thudc AA’
2) Ban tu giai nhé.

SO GIAO DUC & PAO KY THI TUYEN SINH LOP 10 THPT
TAQ Nam hQc: 2015-2016
BE CHINH Dé thi mun: TOAN (chuyon)

- - Thei gian 1am bai: 150 phyt
(Dé thi gbm cu 01
PE
Cau 1.

P:[al 3a+5 M(\/Zﬂ)z

1] V&l a>0,a+1.

+ —
-1 ax/;—a—x/g+l 4\/2

1) Rutgon: P

2) Pit Q=(a—+Ja+1.P. Chitng minh 0>1

Cau 2. Cho phwong trinh x*> —2(n+1)x+m>=0 (1) Tim m dé pt cd 2 nghi¢gm x,,x,
théa méan

(xl—m)2+x2=m+2 2)

Cau 3. 1) Giai pt (x+1y2(x> +4) =x> —x-2 (1)
1 x5 2
. - -2 1
2) Giaihpt ./, v rrmsy ®
Wx+3-\a+Vx?+3x)=3 ()

Cau 4 Giai pt trén tap sé nguyén x> = \[yy+DHy+2(y+3)+1 (1)
Cau 5. Cho tam gidc ABC nhon (AB<AC) ndi tiép trong duong tron tam O, ban kinh
R. Goi H la tryc tam cua tam gidc ABC. Goi M la trung diém cuia BC.

1) Chuing minh rang: AH =2.0M ,

2) Dung hinh binh hanh AHIO. Goi J 1a tam Puong tron ngoai tiép tam giac OBC.
Chiing minh rang: or.0J = R? o

3) Goi N la giao diém cua AH va duong tron tam O (N khac A). Goi D 1a diém bat ky
trén cung nho NC caa duong tron tdm O (D kac N va C ). Goi E 1a diém doi xing véi D
qua AC, K 14 giao diém caua AC va HE. Chitng minh rang: ACH = ADK.
Cau 6. 1) Cho a, b 1a cac s6 thwe dwong. Chieng minh ring: /(1 +a)(1+5) > 1+ab
2) Cho a, b 14 cac sé thwe dwong théa man a+b=ab. Tim gia tri nhé nhat caa biéu
tharc

p-—L 1 +\/(1+a2)(1+b2)

a’>+2a b*+2b




( vé phai cua pt (1) ta thuong hay gap trong cac bai toan giai hé pt ta can cha y)

SO LUQC CACH GIAI PE THI TOAN CHUYEN BINH PHUOC 2015-2016
Noi dung

a—Ja+1 _a- a+1=(\/a_—1)2

Taco: 0=(a—Ja+1).P=

+1>1,Va>0;a+1.

Ja Ja Ja
(Cach khac: co the tach ra roi sir dung bdt cosi va xét thay dau bang khong xay ra
suy ra 9>1)

—

Pt (1) c6 hai nghiém < A'> 0 m> _%. Khi d6 theo vi-ét ta c6:

_ . _ 2
X +x, =2m+2; XXy =m

Vi x, 1a nghiém cua pt (1) nén x> =2(m+1)x, —m* thay vao (2) ta dwgC 2x, +x, =m+2

m=0
Tu vi-ét va gia thiét, ta co -mGm+2)=m* < [m 1 (théa man)
T2

Vay

m=0

1 théa mén ychbt.
m=——
2

it et d 2 )

PK: xeRrR

x=-1
Pt (1) <:>(x+l)[ 2(x2+4)—(x—2):|—0<:>|:{x22 o x=-1
x=-2
Vay pt co cnghiém x=-1
L—Q:x%xy—zy2 )
2) Giai hpt {Jx v
Wx+3-»a+Vx?+3x)=3 ()

( vé phai cua pt (1) ta thuong hay gap trong cac bai toan giai hé pt ta can chl y)
PK: = {x >0 )

y>0

y=x
. 1
Tu pt (1) suy ra (y—x){x+2y+y—xj=0®{x+zy+L_o
VN X

+) V6i y=x thay vao (2) ta duoc

Wx+3 o) +Vx? +3x) =3 = 1+Vx2 +3x =Jx+3+x = Wx+3-Dx-1)=0

(nhan hai vé pt v6i vx+3++/x ) ( Ta cling c6 thé dat r=+/x+3 —/x rdi binh phuong hai




vé)

@{\/ 3=1<:>{x=—2(L)

X+
Jx =1 x=1=y=1

#) Vi x>0:y>0 N8N x+2y+——=0 Vo nghiém
RAYRY

Vdy nghiém cia hpt 1a: (xy)=(11).

¢ [Giaipttrentipsé nguyen 0 =G00I (O

bK: y(y+D(y+2)(y+3)=0

Pt (1) < x?°1 —1=\/(y2 +3y+1)% -1

bit: y? +3y+1=a(aeZ)

Vi X nguyén nén x?°'> -1 nguyén, suy ra

a-1=k*keZ)=d* -k*=1=(a—k)a+k)=1=k=0

y=0=x=1

2 _ _ _ S
= +3y+1)’ =1 y2+3y+1‘1 —|Y=73=*=1(thsa man)
y 4+3y+l=—1 |y=-1=x=1
y=-"2=x=1

Vay pt c6 4 nghiém nguyén (x;y): (10), (5-1), (L-2), (L-3).
( Ta thuong hay gap chirng minh biéu thie dudi dau can cong 1 13 sé chinh phuong)

Ta chirng minh bang phép bién doi twong duong
2) Cho a, b la céc so thwe dwong théa mén a+b=ab. Tim gia tri nhé nhat cia biéu thic

po—t 1 +\/(1+a2)(1+b2)

a*+2a b*+2b

( Ta can sir dung hai bdt phu sau «/(1+x)(1+y)21+\/5 va l+lz 4

X y Xx+y

nhung phai

chtmg minh hai bdt ndy méi dugc diém t6i da)

Cachl: P> 4 +1+ab= 4 +1+ab=

a’ +2a+b>+2b (a+b)*> —2ab+2(a+b) a’b?
[ 4 +ab abj+@+123.34.i.i 7ab 1=Z+L’b

+ab+1

2p: 1616 1616 8 4 8

Mat khac: tir gia thiét, ta co: ab=a+b>2ab = ab>4

Do d6 P2%+%=%. Vay gia tri nhé nhat caa P biang % khi a=b=2

Binh luén: néu khong 6 bdt phu thu nhat, ta phai nghi dén sdung bdt Bu-nhia-copxKki
cho biéu thire dudi dau can. Con tong hai bicu thic nghich dao thi qua ro, sau d6 dung

pphap don bién)

Céch 2:

P= ! + ! +\/(1+a2)(1+b2)2 ! + ! +1+ab= ! + +a+b+1
a’+2a b*+2b a’+2a b*+2b a(a+2) b(b+2)

1 a a+2 1 b b+2) 29 7
= +—+ + +—+—|+—(a+b)+—
a(a+2) 16 32 b(b+2) 16 32 32 8




23.3‘/1.i.i+3.3,/1.i.i+§(a+b)+z:E+§(a+b)
16 32 16 32 32 8 8 32

2
Mat khéac: tir gia thiét, ta co: a+b=ab< 0 ipsa
Do do P:E+§(a+b)22+§,4:2
8 32 8 32 4

Vay gia tri nhé nhat caa P bing % tai a=b=2

Cach 3:
Tacod a+b=ab=(a-1)(b-1)=1
Pat a-1=x=a=x+Lb-1=y=b=y+1; x.y=1

Khi do P> ! + ! +14+ab= ! ! +a+b+1

= +
a*+2a b>+2b a(a+2) b(b+2)
= L + +
(x+D(x+3) (y+DH(Hy+3)

x+y+3

Cho tam gidc ABC nhon (AB<AC) noi tiép trong duong tron tdm O, ban kinh R. Goi
H Ia tryc tdm cua tam gidc ABC. Goi M 1a trung diém cua BC.

1) Chitng minh rang: AH =2.0M

2) Dung hinh binh hanh AHIO. Goi J 1 tAm DPuong tron ngoai tiép tam giac OBC.
Chung minh rang: o1.0J = R

3) Goi N 1a giao diém ciia AH va duong tron tam O (N khac A). Goi D 1a diém bat ky
trén cung nho NC cua dudng tron tam O (D kéac N va C ). Goi E 1a diém dbi xang véi D

qua AC, K 13 giao diém cua AC va HE. Chitng minh rang: ACH = ADK.

Qua trinh 1am va danh may khong tranh khéi sai sot, dgc gia tw chinh sira!

Tiép tuc cdp nhat!

SO GIAO DUC VA PAO TAO KI THI TUYEN SINH VAO LOP 10
PHU THQ TRUNG HOC PHO THONG CHUYEN HUNG
N , VUONG
DE CHINH THUC NAM HOC 2012-2013
Mon Toan

(Danh cho thi sinh thi vao chuyén Toan) ‘
Thaoi gian lam bai 1150 phut khéng ké thoi gian giao dé
Deé thi cd 1 trang

Cau 1 (2,0 diém)

Tinh gi4 trj ciia biéu thic A= \/29+30J2+\/9+4«/§ ~5V2
Cau 2 (2,0 diém) ,
Cho phuong trinh x* +mx+1=0 ( m la tham s)




a) Xac dinh cé4c gié tri cia m dé phuong trinh c6 nghiém

2 2
b) Tim m dé phuong trinh c6 2 nghiém X, , X, Thoa man V3 + Zzz > 7
2

Cau 3 (2,0 diém)
a) Giai hé phuong trinh
2X* +2xy -5x—-y+2=0
AX* +y* +2x=3
b)Giai phuong trinh
IX+1+X+16 =X +4 +/x+9
CAu 4( 4 diém)
Cho duong tron (O;R) c6 ddy AB=Rv2, M la diém chuyen dong trén cung lon
AB sao cho tam giac MAB nhon.Goi H la tryc tdm tam giac MAB, C,D lan luot la giao
diém thir 2 cia AH va BH véi duong tron (O).Giai sir N 1a giao cua BC va AD
a) Tinh sé do goc AOB, goc MCD
b) Chimg minh CD la duong kinh cua dudng tron (O) va HN c6 d6 dai khong
doi
¢) Chtmg minh HN luén di qua diém cé dinh
Cau 5 (1,0diém)

Cho x.y.z | cac s6 khdng am théa man x+y +z :g .Tim gi4 tri nho nhat

S=x}+y’+2° +x°y?z°
---------------- L

HUONG DAN

Cau 1(1d) tinh A =\/29+3o\/2+\/9+4\/5 ~5V2

HD

A=\/29+3o\/2+\/9+4\/§ 542 =/29+30y/2+ 242 +1 ~5v2 =594 30v2 —~5v2 =512 +3-5J2 =3

Céu 2(2d) Cho phuong trinh x* +mx +1=0
a)X4ac dinh m dé phuong trinh c6 nghiém.

, X5
b) Tim m d€ phuong trinh c6 nghi€m x; ; X, théa man > > >7
x5 x4

HD



, ; , - A . m>2
a)Co A=m” -4 d& pt c6 nghiém thi A >0 &> m?-4 >0 < { <y
m < -
2 2
x4 X5 2 2
b) C6 > + > >7 & (X +X%,)" = 2%, X, >9 (%)
X5 X4 X,X,

2 2
theo viet ta c6 X1 +Xp =M ; X;Xp =1 => (*) © (m 2} PN

1
m>+/5
m<—/5
2X% +2xy —=5x—y +2 =0(1)
AX? +y? +2x =3(2)
b) gidi pt Vx+1+/x+16 =/x+4 +/x+9 (*)

m?-2>3

., 3<:>m2>5<:{
m?—-2<—

Céau 3 (2d) a) giai hé pt {

HD
1
a) Tur (1) ta duogc (2x-1)(x+y-2)=0 < = 5(3)
X=2-Yy(4)

Thay (3) vao (2) ta dugc y=1 hoac y=-1

Thay (4) vao (2) ta dugc 5y° -18y+17=0 ( v6 nghiém)
Vay hé c6 2 nghiém x=1/2, y=1 hodc x=1/2, y=-1

b) PK x>-1

(*) & 2x+17+2 /(x +1)(x +16) =2X+13+2 /(X + 4)(x +9)

& 2+ J(X+1)(x+16) = [(x+ 4)(x +9) © 4+x* +17x+16+4 /(x +1)(x +16) =x° +13x+36

& J(X+1)(x+16) =4-X (X< 4)
& X2 +17x+16=x> +16-18x & 25x=0<> x=0
Vay pt c6 nghiém x=0,

Cau 4 (4d) Cho (O;R) ¢6 diy cung AB=R~/2 cb dinh. Ldy M di dong trén cung 16n AB
sao cho tam gidc AMB ¢6 3 gdc nhon. Goi H 1a truc tdm tam giac AMB va C;D lan
luot 14 giao diém thr 2 cia cac duong thang AH;BH véi (O) Gia sir N 1a giao diém cua
duong thang BC va DA.

a) Tinh s6 do goc AOB va MCD

b) CMR : CD la dudng kinh ctia (O) va doan NH ¢6 d6 dai khong doi.

¢) CMR : NH luén di qua 1 diém c6 dinh.

HD
Goi K;L 1an luot 1a tran duong cao ha tir B; A cua tam giac ABM
a) c6 OA? + OB? = 2R?* =AB? => Tam giac OBA vudng tai O => goc AOB=9("
c6 goc BMA=45 => ABKM vudng can tai K => goc DBM =45=> g6cDCM
=45(1)



D

b) twong tu ta c6 AALM vudng can tai L => gocLAM=45=g6cCDM (2)
Tu (1) va(2) => ADCM vudng tai M => CD la duong kinh cua (O)
ANHB va ADCB c6 goc BNH=g6cBDC =>ANHB d6ng dang ADCB (g-g)
= NH/DC=HB/BC (3)
Lai c6 AHBC vudng tai C ma gocBCA=1/2g6cAOB=45=>AHBC vudng can tai B
= BH=HC (4)
Tir (3) va (4) => NH/DC=1 => NH=CD khong d6i.
¢) Goi P 1a trung diém ctia NH
= PB=PA=1/2NH (AAHN va ABHN vudngtai A va B)
Ma OB=0A=1/2CD
= OB=0A=PA=PB ( vi CD=HN)
Lai c6 g6cAOB=90
= OBPA 12 hinh vudng , ma B; O; A khong d6i =>P khong ddi => PO=AB=R 2
khong déi.
Vay NH ludn di qua diém P ¢6 dinh
Cau 5 (1d)
Cho x.y.z la cac s6 khdng &m thoa man x+y+z :g .Tim gia tri nho nhat
S= X3+y3+23+x2y222
HD
Ap dung BPT Bunhia cho 2 diy

Day 1 xx;y\fy;zv/z ddy 2 Jx;\[yivz
Tacd (Vx + y2+\/22)[(X\/;)2+(y\/§)2+(Z\/E)2]Z(X2+y2+22)2
<3:€>g(x3+y3+z3)2(x2+y2+22)2<:>x3+y3+z32§(x2+y2+22)2(*)

Mat khac



X 2x—(y-2)? & X’ 2 (x+y-2)(x-y+2)1)

V> (Yy+x=2)(y—x+2)(2);2° > (z+y-X)(z-y+X)(3)
Tu (1), (2), (3) tacd

Xyz > (X + y—z)(x+z—y)(y+z—x):[g—sz(g—ij(g—Zy]

:%—%(x+ y+2)+6(xy+yz+xz)—8xyz
< 9xyz >£—3(x2 +y + 22) o Xyt > 3 X4y 4z 2 (**)
- 8 |8 3
2
Mait khac Bunhiacho x;y; zval;1;1;tacéd  t=x"+y*+7? z%:%(***)
T (*) ’ (**) ’ (***)ta co
2 2 2 2 2
S 22t2+(§_£j AL S S S L izl(t_ﬁ) A 3.2
3 8 3 3 9 464 9 4 64 6\ 4) 8 64 64
Min(S):écﬂ:%@x:y:zzl
64 4 2
GV Tran Binh Tran THCS Phuong Lau —Viét Tri - Phd Tho
moi gop y 101 giai lién hé gmail: tbtran1234@gmail.com
) s6 dién thoai: 0988280207
BQ GIAO DUC VADPAOTAO CONG HOA XA HOQI CHU NGHIA
TRUONG PAI HOC SU PHAM HA VIET NAM
NOI Poc lap — Tw do — Hanh phuc

PE THI TUYEN SINH
VAO TRUONG TRUNG HQC PHO THONG CHUYEN 2016
Mon thi: TOAN
(Dung cho moi thi sinh thi vao Truong Chuyén)
Thaoi gian lam bai: 120 phat

Cau 1 (2 diém). Cho biéu thuc P =( vita 1-a ]{ %_1_1] v6i0<a

+
Vltra-l-a 1-a’-1+a a

< 1. Chiing minh rang P = -1

Cau 2 (2,5 diém). Cho parabol (P): y = -x* va duong thiang d: y = 2mx — 1 véim 1a
tham so.

a) Tim toa do giao diém cuad va (P) khim=1

b) Ching minh rang véi mdi gia tri caa m, d ludn cat (P) tai hai diém phan biét A, B.
Goi Y1, Y- 1a tung do cua A, B. Tim m sao cho | y2-y? =35

Céu 3 (1,5 diém). Mot nguoi di xe may tir dia diém A dén dia diém B cach nhau 120

km. Van téc trén % quing dudng AB dau khong doi, van téc trén% quang duong AB


mailto:tbtran1234@gmail.com

sau bﬁng% van toc trén % quang duong AB dau. Khi dén B, nguoi d6 nghi 30 phat va

tré lai A véi van toc 16n hon van téc trén%quﬁng duong AB dau tién luc di 12 10 km/h .

Thoi gian ké tir 14c xuat phét tai A dén khi xe tro vé A 12 8,5 gio. Tinh van téc cua xe
may trén quing duong ngudi do di tir B vé A?

Ciu 4 (3,0 diém). Cho ba diém A, M, B phan biét, thang hang va M nam giita A, B.
Trén ciing mot nira mat phang bo 1a duong thang AB, dyng hai tam giac déu AMC va
BMD. Goi P 1a giao diém cua AD va BC.

a) Chung minh AMPC va BMPD Ia cac tt giac noi tiép

b) Chirng minh /CP.CB ++/DP.DA = AB

¢) buong thang ndi tam cua hai duong tron ngoai tiép hai tir giac AMPC va BMPD cit
PA, PB tuong tng tai E, F. Chitng minh CDFE Ia hinh thang.

Céu 5 (1,0 diém). Cho a, b, ¢ 1a ba s thuc khéng &m va théaman: a+b+c=1.
Chung minh rang

J5a+4 ++/5b+4+5c+4>7

Hét

DAP AN
Caul
Voi0<a<1taco:



P

a

| fva ( 1—3)2 [ 1—a2_1]
ira-V1-a  [ica)(iva)-(vi-a) |V &

| iva (Vi-a) [A-a)i+a) 1}
- Jl+a—«/l—a+J1—a(J1+a—J1—a) { a’ a

_\/1+a—\/1—a+\/1+a—\/1—a a’ a
_Jl+a+il-a 2Jl-a~l+a-(1-a)-(l+a)

- «/1+a —«/1—a ' 2a
2
Jira+ica —(Vira-Vi-a)
Jlra-1-a 2a
(«/1+a+«/l—a)(\/1+a—«/1—a)
T 2a
__l+a-l+a__2a_ ,
B 2a -~ 2a
Céau 2

a)Khim=1tacod:y=2x-1va(P):y=-x’

Phuong trinh hoanh d¢ giao diém cua d va (P) la:

V&i x=-1+2 = y=-3+2{2

Véi x=-1-2=y=-3-2{2

Viy cac giao diém la (—1+\E;—3+ Zﬁ);(—l—«ﬁ; —3—2«5)

b) Phuong trinh hoanh d¢ giao diém cua d va (P): —x* =2mx—1< x> +2mx—1=0 (*)
Phuong trinh (*) c6 A’ = m®+ 1> 0 = (*) lubn c6 hai nghiém phan biét x4, X, V m hay
d lubn cat (P) tai hai diém phéan biét.

A ./ . =-2
Ap dung Viét ta co: {Xl e m
XX, =—1
=% =X, |2 (4 = %)% = (X + %) —4xX, =AM +4 = 2m? +1
iy , | Yy =2mx -1
Khi d6 ta (:o{yl2 _omx, _1:>| y; —yZ |5 (2mx, —1)* — (2mx, —1)? |

= y12 - y22 = (me1 -1- 2mx2 +1)(2mx1 -1+ 2mx2 D 4m(X1 - Xz)[m(x1 + Xz) —1]|

= 4m(2m” +1)(x, - X,) [= 4|m(2m? +1)[| , - x, |= 4| m| (2m? +1)24/m? +1

Ta co | y2 - y? |= 35 < 64m? (2m? +1)2(m? +1) = 45 < 64(4m* + 4m?* +1)(m* + m?) = 45

batm* +m? =t >0 c6 phuong trinh 64t(4t +1) = 45 <> 256t° + 64t —45=0 <t = % (vit>0)

Suy ram* +m? :%c>16m4+16m2—5:04:>m:i%

Véym:i%



Cau 3

Goi van téc caa ngudi di xe may trén% quang duong AB dau (90 km) 1a x (km/h) (x >
0)

Van téc caa nguoi di xe may trén% quang duong AB sau la 0,5x (km/h)

Van toc cta nguoi di xe may khi quay tré lai A 1a x + 10 (km/h)
Téng thoi gian cua chuyén di a2, 30 120 1 =8,5
x 0,5x x+10 2

<:>%+@+ 120 :8<:>@+ 120 =8 < 75(x+10) + 60x = 4x(x+10)

X X x+10 X x+10
< 4x* —95x—-750=0 < x =30 (do x > 0)
Vay van toc cua xe may trén quang duong ngudi do di tr B vé A 1a 30 + 10 = 40
(km/h)

Cau 4

a) VICMA = DMB =60° = CMB = DMA=120°. Xét A CMB va A AMD c¢6
CM = AM
CMB = DMA = ACMB = AAMD(c.g.C) =
MB =MD

Suy ra AMPC va BMPD la céc ti giac noi tiép

b) Vi AMPC la tir giac néi ticp nén

CPM =180° —CAM =120° = CMB = ACPM ~ ACMB(g.g) =

MCB = MAD
MBC = MDA

CP CM

CM CB

— CP.CB=CM? = /CP.CB =CM. Tuong tur+/DP.DA = DM

Vay/CP.CB ++/DP.DA=CM + DM = AM +BM = AB

¢) Ta c6 EF la duong trung truc cia PM = EP = EM = A EPM céan tai E
M3t khac EPM = ACM = 60° (do AMPC Ia ti giac noi tiép) nén A EPM déu
= PE =PM . Tuong tu PF = PM

Taco CM // DB nén PCM = PBD

Ma BMPD Ia tir giac noi tiép nén PBD = PMD. Suy ra PCM = PMD

CP PM __CP PE

Ta lai c6 CPM = DPM = 120° = ACPM ~ AMPD(g.g) = — = —— = ——=—
MP PD ~PF PD




Theo dinh 1y Talét dao ta c6 CE // DF = CDFE la hinh thang.

Caub
al-a)>0 |a=a’
Vi a, b, ¢ khdng &m va c6 téng bang 1 néno<a,b,c<1={b(l-b) >0 = {b>b?
cl-c)=0 |c=>c?

Suy ra x,’5a+42\/a2+4a+4:\/‘](a+2)2 =a+2
Tuong tu5b+4 >b+2;\/5c+4>c+2
Do d6 5a+4++/5b+4++/5c+4 > (a+b+c)+6=7 (dpcm)

SO GIAO DUC & PAO KY THI TUYEN SINH LOP 10 THPT
TAQ Nam hoc: 2013-2014
DE CHINH DPé thi mun: TOAN (chuyon)
. Ngay thi: 30/6/2013
(Bé thi gom ci 01 Thé&i gian 1am bai: 150 phit

Cau 1 (2,0 diém)
a. Tinh A=/8+27 +1/16-67

b. Rt gon biéu thic: M {Xﬁﬁ_;fﬁ}“/i”, (V6i x>0,x21).

Cau 2 (1,0 diém) ,
Cho phuong trinh: x* —4x+2m-3=0, (1) véi m la tham so. Tim cac gia tri cia m
dé phuong trinh (1) c¢6 hai nghiém phan biét x,x, théa mén:

\/5(\/Z+\/Z)=a/xix2+17.
Cau 3 (2,0 diém)

a. Giai phuong trinh: x+1++/6x =/4x—3+/2x+4.
(x+2y—-2)(2x+y) =2x(5y—2) -2y

b. Giai hé phuong trinh:
ai hé phuong trin {x2—7y=—3

Cau 4 (1,0 diém)
a. Chttng minh rang trong ba s6 chinh phuong tuy ¥ ludn ton tai hai s6 ma hiéu
cua chdng chia hét cho 4.
b. Giai phuong trinh nghiém nguyén: 3x* -2y* —5xy+x—-2y-7=0.
Cau 5 (3,0 diém)
Cho tam giac ABC nhon noi tiép duong tron (O), AB < AC. CAc tiép tuyén tai B
va C cuia duong tron (O) cat nhau tai E; AE cat duong tron (O) tai D (khac diém
A). Ké duong thang (d) qua diem E va song song vdi tiép tuyen tai A ciia duong
tron (O), duong thang (d) cat cac duong thang AB, AC Ian luot tai P va Q. Goi
M la trung diém cua doan thang BC. Pudng thang AM cat duong tron (O) tai N
(khac diém A).
BA CA

a. Chiang minh rang: EB?=ED.EA VA — =—
BD CD



b. Chimg minh cac dudng tron ngoai tiép cua ba tam giac ABC, EBP, ECQ cuing
di qua mot diém.
¢. Chirng minh E 1a tim dudng tron ngoai tiép cua t giac BCQP.
d. Chang minh tr giac BCND la hinh thang cén.
Cau 6 (1,0 diém)
a. Chtrtng minh rang: a®+b°>ab(a+b), véi a, b 1 hai s6 duong.
b. Cho a, b & hai s6 duwong thoa mdn a+b>1.

Tim gid trj nhé nhét cia biéu thic: F =(a®+b°) +(a? +b2)+gab.

Heét
Giom thi coi thi khung giai théch g6 thom
Hovatonthésinh: ..ccooeveeinnnnnn... SBD: .........
Hovaton giomthi 1: ...................o.e chr ké: .............

Ho vaton giom thi 2: .............coeevennenn. ch*kG: .oonnon..



GOl Y GIAI PE THI TOAN CHUYEN TUYEN SINH 10 TINH BINH
PHUOC
NAM HQC 2013-2014

Cau 1 (2,0 diém)
a. Tinh A=/8+ 27 +/16-67

Giai

Tacd A=7+247 +1+0-2.37+7 =\/(\/7+1)2 +\/(3—\/7)2 — (T +1+3-T =4

b. Rat gon bidu thic: M :(%ﬁ_fﬁ}\&;l, (Vi x>0,x%1).

Taco M [&5_;/1_1)_&‘6;11)}-&”(\/‘_Lj.«&):l()i/—;l}&xﬂ

X

=)

Vay M =x(Vx-1)

Cau 2 (1,0 diém) ’ )
Cho phwong trinh: x> —4x+2m-3=0, (1) véi m la tham so. Tim cac gia tri ciia m de
phwong trinh (1) ¢6 hai nghiém phan biét x,x, théa méan: ﬁ(\/ZJr\fg):Jxlxz +17.
Giai
ChU Y Vi x,x, Nam trong cdc can bdac hai nén phdi ¢é diéu kién x >0,x, >0.
A'>0 4-2m+3>0
+) Phuong trinh c6 hai nghi¢m phan biét x, >x >0< <S>0 <34>0 <:>gs m <g
P>0 2m-3>0

+) Vi gg m <% phuong trinh (1) ¢6 hai nghiém phéan biét x, >x >0.

A 4 H , _4
Ap dung dinh Ii Vi-et ta c6: {Xﬁxz =
XX, =2m-3

+) Taco
VB(\% 4% ) = P +17 < 3(x 4%, + 2%, ) = %%, +17 < 3(4+242m -3 ) = 2m-3+17
m=>-1
& 6V2m-3=2m+2 < 3/2m-3=m+1< )
9(2m-3)=m*+2m+1
m=>-1
m>—1
9, Saim=2
m*—-16m+28=0
m=14
So sanh véi cac diéu kién ta c6 gia tri m thoa man la m=2.



Cau 3 (2,0 diém)
a. Giai phwong trinh: x+1+/6x =/4x=3+2x+4 (1).

Gidi
X+1>0 Xigl
X >
2x+420 | "

+) Ta CO PT < X+1+ 24X+ 15X +5X = 4X—3+ 2/4X —3/2X+ 4 + 2x + 4
x=-3 (1)
& X +1BX = Vax—3/2x + 4 < Bx(x+1) = (4X - 3)(2x+4) < 3X> +5x—12=0<| 4

ng (n)

+) KL: Phuong trinh c6 mdt nghiém x = % :

b. Giai hé phwong trinh: {(>;+2y—2)(2X+y):2x(5y—2)_2y
X°—=7y=-3
Giai
+) Ta €O PT(1) < 2xX* +xy +4xy +2y* —4x—2y =10xy —4x -2y
<:>2x2—5>Q/+2y2:O<:>(2x2—4xy)+(2y2—xy):0<:>2x(x—2y)—y(x_2y):0
Xx—2y=0 {x:2y

-2y)(2x-y)=0
& (x-2y)(2x-Y) C{Zx—yzoc ) 2x

. X=2
+) Truong hop 1: x =2y, két hop véi phuong trinh (2) ta co hé{ , 7y 3
X =Ty =~
[(x=1
X=2y y=2
X=2y x=1 3
) & <lx=2
4y*-7y+3=0 X_3 4
- y_§
L 2
\ £ . \ LA | Y =2X
+) Truong hop 2: y =2x, két hop véi phuong trinh (2) ta co hé < °, B 3
X =Ty =—
I x:7+\/ﬁ
X=2y
y =2X y:14+2m
=9, Rt x:7+«/ﬁ<:>
x> —14x+3=0 X =7—+/46
x:7—\/ﬁ
ly=14-246
X =

x=1

+) Két luan: Hé phuong trinh c6 4 nghiém: { N
y =

{x:7+«/ﬁ {x=7—«/%

y=14+246 |y=14-246

y:

Njw Mlw



Cau 4 (1,0 diém)

a. Chirng minh ring trong ba sé chinh phwong tity y luén ton tai hai s6 ma hiéu ciia chiing chia hét cho
4.

+) Vi mot s6 nguyén bat ky phai 1a s6 chin hoic 1a sé 1¢. Do d6 theo nguyén 1y
Dirichlet trong 3 s6 nguyén bat ky ludn chon ra duoc 2 sb ¢6 cung tinh chan lé.

+) Ap dung ta cé trong 3 s6 chinh phuong bat ky ludn chon ra dugc hai s6 ¢6 cing tinh
chan 1é. Goi 2 s6 chinh phuong dugc chon ra d6 12 a® va b?. Khi d6 ta c6
a’—b’=(a—b)(a+b).

+) Vi a® va b? cling tinh chan 1é nén a, b cling cing tinh chin 1&. Do d6 a—b 1a s6 chin
va a—b ciing 1a s6 chin a®—b? =(a—b)(a-+b):4, (dpcm).

Chuy

Ta c6 thé gidi bai toan nay bang cach van dung tinh chdt sau cia so chinh phwong:
“Mgt s6 chinh phiong chia cho 4 thi sé €6 S0 du la 0 hdc 17, Khi d6 1ap lugn nhu cdch
lam trén ta thu dwoc diéu phai chizng minh. Tuy nhién trong khi 1am bai thi néu vdn
dung tinh chdt nay thi hoc sinh phdi chizng minh lai.

Binh luan: Véi cach 1am trén ngan gon, day da song mét sé hoc sinh cam thay hoi triru

tugng ( do nguyén Ii Pirichlet hoc sinh it 6n tap khong nam trong chuong trinh SGK

ma & séch tham khao). bai toan trén c6 thé trinh bay nhu sau:

Trong ba s nguyén tuy v ludn tdn tai hai s6 hoac chin hoac 1¢

Goi hai s6 chinh phuong chon ra 1a a? va b®( a, b nguyén)

+ TH1: a, b cling chin: suy ra a2 —b® = (2k,)* — (2k,)? = 4(k’ —k,%) “chia hét cho 4

kK, eZ:

+ TH2: a, b clng 1&: suy ra a>—b® = (2k, +1)° — (2k, +1)> = 4(k + k, —k,> —k,) iichia hét cho 4

kL k,eZ

Vay trong ba sé chinh phwong tiry y ludn ton tai hai sé ma hig¢u cia ching chia hét cho 4.
NGUYEN ANH TUAN 0985.767.113

b. Giai phwong trinh nghiém nguyén: 3x* —2y* —5xy+x-2y—-7=0.
Giai
+) Taco PT (:)(SX2 —6xy)+(—2y2 +xy)+(x—2y)=
< 3x(x—-2y)+y(x—2y)+(x-2y)=
& (x=2y)(3x+y+1)=7=17=7.1=-1(-7)=-7.(-1)
Do d6 ta c6 4 truong hop sau:
13

X_
-2y=1 -2y=1
FTHL 77 LAY (IOaI)
3X+y+1=7 3X+y=6
y:
7
HTH2: 770 S E X ~ (nhan).
3X+y+1=1 3X+y= 0 =
X—=2y=-1 x 2y = 1

+) TH3: { (I0a|)

=
3X+y+1=-7 3x+y_—




11

X=—=

—2y=-7 —2y=-7 .

+) TH4: %Y ST 7 (loai).
X+y+1=-1 X+y=-2 y_@
=

+) Két luan: Phuong trinh da cho c6 nghiém nguyén la (1; -3).

Binh luan:
Véi cach 1am trén 1a hoan hao song nhiéu hoc sinh lai thic méc tai sao thiy Quy lai
chuyén s 7 sang va phan tich vé trai thanh nhan tt, vi viéc xac dinh nhan tir chung
khong hé don gian. Sau day toi néu mot ky thuat lam nhu vay: Ta xem vé tréi 1a pt bac

X" =By —Dx—(2y* +2y) =7 (1)
A, =49y% +14y +1= (Ty +1)?

Nhim tao ra den ta 1a binh phwong ciia mét biéu thirc( c6 thé thém bét sé tu do
vao hai vé caa (1))
Tir d6 ta suy ra dwoC: x=2y = x—2y =0 tir 6 phan tich nhu trén ( nhd vét hét tir trai
qua phai)

Trén day xem nhw lam nhap

NGUYEN ANH TUAN 0985.767.113

hai an x:

Cau 5 (3,0 diém)

Cho tam giac ABC nhon ndi tiép dwang tron (O), AB < AC. C4c tiép tuyén tai B
va C cia dwong tron (O) cat nhau tai E; AE cit dwong tron (O) tai D (khac diém
A). Ké dwong thing (d) qua diém E va song song véi tiép tuyén tai A ciia dudng
tron (0), dwong thang (d) cit cac dwong thang AB, AC lan lwot tai P va Q. Goi M
1a trung diém ciia doan thiang BC. Puong thiang AM cit dwong tron (O) tai N
(khéc diém A).

a. Chitng minh riing: £B - ED.EA va A -S4
BD CD
Giai
AE BE )
+) Ta cO AABE ~ ABDE (g-g), (Vi E chung va BAD=DBE) = BE " DE — = BE® = AE.DE,
(dpcm).
+) Ta cO AABE ~ ABDE (g—g) = AB _BE , (1). Tuong tu ta cé
BD DE’
AC CE
AACE ~ ACDE (g — — ==
9-9)= 5= @
Mait khéc ta c6 EB = CE (3)
AB AC
Tu (1), (2) va(3) taco BD-Ch’ , (dpcm).

b. Chirng minh cac dwong tron ngoai tiép caa ba tam giac ABC, EBP, ECQ cuing
di qua mot diem.

+) Tacd Ax // PQ = BPE =BAx (s0 le trong), mit khac BAx = ADB ( clng bang naa s6
do cung AB). Do d6 ta c6 BPE = ADB= BDEP Ia tt gi4c noi tiép.




+) Ta co Ax // PQ = CQE =CAy (so le trong), mat khac CAy = ADC ( cling bang nira s6
do cung AC). Do d6 ta c6 CQE = ADC = CDEQ la ti gic noi tiép.

Vay ba duong tron ngoai tiép cac tam giac ABC, BPE, CQD cung di qua diém D,
(dpcm).

c. Chitng minh E 1a tAm dwdng tron ngoai tiép cua ti giac BCQP.

+) Ta cd BPE = BAx= ADB = ABz = EBP = AEBP céan tai E = EB=EP, (1).

+) Ta cd CQE =CAy = ADC = ACt = ECQ = AECQ can tai E = EC =EQ, (2).

+) Ta cd EB = EC (gia thiét), (3). ,

Tu (1), (2), (3) taco: EB = EC = EP = EQ = E Ia tdm duong tron ngoai tiep cua duong
tron ngoai tieép tar giac PBCQ.

d. Chirng minh tw giac BCND la hinh thang can.

P
Nhan xét Puong thang AD dwoc goi la duwong doi trung cia tam giac ABC. N6 chinh
la dwong thang déi xing véi dwong trung tuyén AM qua dwong phan giac trong cia
tam giac ABC tai dinh A. N6 c6 nhiéu tinh chdt rdt va ing dung rdt tha vi, 1a mét kién
thuc quan trong trong boi duong hoc sinh gioi hinh hoc, dac biét o bac THPT. Céau (d)
Ciia dé thi dwoc khai thac tir dinh nghia ciia dwong doi trung 1a si doi xing cua AD va
AM qua phéan giéc trong tai dinh A. .

Céch 1 (Str dung tam giac dong dang)
Xét hai tam giac ABC va AQP c6: A chung, ABC=AQP (Vi cling biang goéc ADC). Do
d6 hai tam giac dong dang theo truong hop (géc — goc)

BA BC BA 2BM _BA BM

e T PR 2 5 AABM ~ AAQD (c— g —C) = BAM =QAD = BAD =CAM
QA QP QA 20D QA QD

= BD=CN = BC//DN = BCND Ia hinh thang can.
Cach 2 (St dung dinh li Ptolémé)



+) Theo nhu cau (a), ta co: AB _AC = AB.CD=AC.BD
) DB CD
+) Ap dung dinh ly Pt6l1émé cho tr giac ABCD, ta duoc:
AD.BC = AB.DC +BD.AC = 2.AC.DC
— ADBC-2ACDC - D_BD_BD __AD_BD _AD_AC *)
AC BC MC ~AC MC BD MC
2
+) Ta c6: Tt giac ABCD ndi tiép = ACB = BDA (**)
+) Tu (*) va (**) = AADB ~ AACM (c—g—c) = BAD=NAC

BAD =+ sdBD = BCD
+) Ta co: i . Ma BAD = NAC = BCD = NBC
NAC = sdNC = NBC

= T gidc BCDN Ia hinh thang can, (dpcm).

Céach 3 (Sur dung bai toan phu _BC = '_AC = _AB =2R, con dugc goi la dinh i ham Sin
sinA sinB sinC

trong tam giac).

+) Trudc hét ta di chitng minh két qua: Cho tam giac ABC ta lubn c6

_BC = '_AC = fA‘B =2R, Voi R 12 ban kinh duong tron ngoai tiép tam giac ABC.
sinA sinB sinC
That vay ké duong kinh BD cua dudng tron ngoai tiép tam giac ABC ta c6: A=BDC,

xet tam giac vudng BDC ta c0: sinBDC :EasinA:£©£:2R, lap luan tuong
BD 2R sinA
tu ta co _AC =2R, AB =2R.
sinB sinC

+) Goi M’ 1a giao diém cua duong thang d6i xiing voi dudng thang AD qua dudng
phan gi4c trong tai dinh A . Ta s& chirng minh M’ triung véi diém M.

That vay ap dung két qua chizng minh & trén cho céc tam giac ABM’, ACM’, ABE,
ACE ta c6 va luuy BAM'=CAE, ACM '= ABE, ABM '= ACE,CAM '= BAE ta co:

M "A.sinBAM'
M 'B ___sin ABM ' =S|-n BAM .S|-n ACM _ s-lnCAE.S|-n ABE =C_E.E=1:> M'B=M'C
M'C M'AsinCAM' sin ABM'sinCAM' sin ACE.sinBAE AE BE
sin ACM'

hay M’ 14 trung diém cta BC, do d6 M triing véi M’ ma
CAM'=BAE = CAM =BAE = BD =CN
= BC// DN = BCND la hinh thang can.

Cau 6 (1,0 diém) ,
a. Chang minh rang: a’+b®>ab(a+b), véi a, b 1a hai so dwong.



Gidi
Ta c6 bat dang thic
(a+b)(@*—ab+b*) —ab(a+b) >0« (a+b)(@®-2ab+b*) >0< (a+b)(@a-b)*>0
Ta thay vai a, b 1a hai s6 duong nén bét dang thic da cho ludn dung.
Dau “=" xay ra khi a = b.

BO SUNG THEM MOT SO CACH:

C1: Xét hiéu: a®+b’—ab(a+b)=(a’*-a’b)+(b®-b’a)=a’(a—b)-b’(a-b)=......

C2: Bién d@6i twong twong

C3: Sir dung BDT Cési cho VP:

a’+b® = (a+Db)* —3ab(a+b) = (a+b)*(a+b)—3ab(a+b) > 4ab(a+b)—3ab(a+b) = ab(a+b)
NGUYEN ANH TUAN 0985.767.113

b. Cho a, b 1a hai s6 dwong théa man a+b>1. Tim gia tri nhé nhat cia biéu thic:
3
F=(a°+b°) +(a® +b?)+ - ab.
(@ +0) +(a +07) + 2a
Giai
Céach1l
+) Ap dung bét dang thic da ching minh & cau (a) ta co: (a® +b°)" 2[ab(a+b)]’ ma theo
gia thiét a+b>1
Do d6 (a° +b°)" 2[ab(a+b)]" > (ab)’
+) Mt khéc ta cd: F =a? +b* =(a+b)’ —2ab>1-1ab

2
+) Do d6 Fz(ab)2+1—2ab+§ab=(ab) —a—b+1 (ab)’ —2ab— i+E=(ab—1j L0
2 2 16 16 4 16 16
a+b=1 1
+) Dau “="xay ra < 1 ©a=b==
ab== 2
4
+) Vay gi4 tri nho nhét cia F 12 bing g dat dugc khi a=b =%.
Cach 2

+) Taco F =(a3+b3)2 +(a+b)’ —%ab.

+) Ta ludn cé bat dang thuc: a®+b° >

(azb) (*) véi moi a, b > 0. Thét vay (*)

< a’—ab+b? >M
h il

< 4a° —4ab+4b* > a® +2ab+b* < (a—b)* >0, (ludén dung).
. , 372
Ap dung bat dang thuc (*) ta co: (a3 +b’ )2 > {@} > %.

+) Ap dung bét dang thirc Cauchy ta cd: ab < (azb) -

+) Do d6 F2%+(a+b)2—M 1, M 1, 7.1 . Dau “="xay ra

8 16 8 16 8 16
a+b=1 1
Sa=h==
a=>b 2




+) Vay gi4 tri nho nhét cia F 12 bing % dat dugc khi a=b :%.

BO SUNG THEM: F =(a" +b°)" +a’ +b7 +ab,
C3: Taco:

(a+h)?
4

2
F {(a+b)3—3ab(a+b)f +(a+b)? —2ab+gab2 (a+b)’ -3, (a+b) +(a+b)z—%ab

3 2 2 6 2
@bl T g L (@b (@b T@eby 1 7 15
2 2" 4 16 8 16 8 16

z ) a+b=1
Dau “=" xay ra & a:b:E
a=b 2

Vay gié tri nho nhat cua F 1a bing % dat duoc khi a—b :% .

PE THI CHUYEN TOAN CHUYEN
QUANG NAM
NAM HQC: 2015 - 2016
Thoi gian: 150 phat

Sé giao duc va dao tao tinh Quang
Nam

Cau 1. (2 diém)

a) Cho bidu thirc o= XX+ =1

Vol X # 1; x> 0). Rut gon A, sau do6 tinh gia tri A —
1 it ( ¥ ) g¢ gia tri
1 khi x=2016+ 242015
b) Cho A=2(1%+2% +..+n®*) véi n |4 s6 nguyén duong. Ching minh rang A chia

hét cho n(n + 1)
Céau 2. (2 diém)
a) Giai phuong trinh sau: 6 4 T 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 duong thang (d): y = bx + c vgi a, b, ¢ 1a
d6 dai ba canh cua tam giac vudng trong d6 a 1a 6 dai canh huyén. Ching minh rang
(d) luén cat (P) tai hai diém phan biét A, B c6 hoanh d¢ lan luot 1a X, va X, thoa man
X +Xx5 <2
Céu 4. (2 diém) Cho tam giac nhon ABC c6 hai dudng cao BD va CE cat nhau tai H.
C4c 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 ching cit nhau tai M.
a) Cheng minh Al = AK.
b) Gia st tam giac nhon ABC ¢6 hai dinh B, C ¢6 dinh, dinh A di dong . Chang minh
duong thang HM ludn di qua mot diém c6 dinh

b) Giai hé¢ phuong trinh:{




Cau 5. (2 diém) Cho duong tron (O) duong kinh AB. Qua A va B lan luot v& céc tiép
tuyén di va d, véi (O). Tur diém M bat ki trén (O) ve tiép tuyén voi duong tron cat d, tai
C va cit d, tai D. Puong tron dudng kinh CD cét duong tron (O) tai E va F (E thudc
cung AM), goi I 1a giao diém caa AD va BC.

a) Chung minh AB 1a tiép tuyén cua dudng tron dudng kinh CD.

b) Chitng minh M1 vudng géc véi AB va ba diém E, |, F thang hang.

Cau 6. (1 diém) Cho ba sé thuc x; y; z thoa man: X2+ y* + 2> <9

Tim gid tri 16n nhat cua biéu thac P = x + y + 2 — (Xy + Yz + zX)

DAP AN — LOI GIAI CHI TIET
Caul
a)Voix>0,x#1tacd

()1 (X-3)(x1) oo
(Vx+1)(Vx-1) NN

) x—l-(V-1) gy

A=

Jx-1 “ -1
A—l—&_(ﬁ_l)— 1
N N |

TacO x=2016+22015 théa man diéu kién x >0 va x # 1
, 2 \ =R 4
CO6x=2015+2+/2015 +1=(~/2015 +1) = /x =+/2015+1 . Thay vao biéu thirc A - 1 ta

duoc:
1

\2015

A-1=

b) Vi 2 sb nguyén duong a, b bat ki ta co:
a2015 + b2015 — (a+ b)(a2014 + a2013b +o o+ ab2013 + b2014) — a2015 + b2015 E(a‘i‘ b)



+ Xét truong hop n 1a 6 18
Ap dung khang dinh trén ta co:
2[12015 + (n _1)2015}“,\

2[22015 +(n- 2)2015]En

N1V (128
z{(_zj +(_2j }n

Suy ra
n l 2015 n+1 2015
A=n"" 12017 4 (n-1)™ |+2][ 2 4 (n-2)°° |+..+2|| — | +| — ‘n
[()][()][[Zj(zj}
Tuong tu

2015 2015 2015 2015
A=2(1" +n*) + 2[22015 +(n —1)2015]+...+2ﬂ—n;1] +(—n;3j }+K—n;1] +(_n;1j :lf(n +1)

Mt khac n va n + 1 nguyén té cung nhau nén A : n(n + 1)
Tuong tu véi truong hop n chan ta cling ¢c6 A i n(n + 1)

Cau 2
a) Bicu Kién: x* #8; x> # 9; x> # 1L, x* #12
Phuong trinh da cho twong duong vai

(6_7]{4_3]_0
x*-9 x*-8 x?—11 x*-12

6(x’—8)-7(x*-9) 4(x*-12)-3(x*-11)

T8 | ()12
- —x?+15 . x> —15 _
(x2—9)(x2—8) (x2—11)(x2—12)_
x*-15=0(2)

1 1
(X -9)(x*-8) " (x2-11)(x* -12
Phuong trinh (2) < x=+15  (thda mén)
Phuong trinh (3) < (x* —9)(x* -8) =(x* —11)(x* ~12)
< 6x2—60=0<> x2 =10 < x=++/10 (thda man)
Vay tap nghiém cta phuong trinh da cho la {i\/1_5; +10 }

-0(3)
)

b) Hé da cho twong duong voi
(X% +4x).(4x+Yy)=6
(x2 +4x)+(4x+ y)=-5
Suy ra x:+ 4x va 4x + y la 2 nghiém cta phuong trinh



t=-2
t2+5x+6=0<:>(t+2)(t+3)=0c>L_ 3
2 _ 2 __
Vay hé da cho twong duong voi Xt ax= 2(I) hoac X ax 3(II)
4x+y=-3 A4Xx+y=-2

Xx=-2+2= y:—3—4x:5—4\/§
x:—Z—ﬁ: y:—3—4x:5+4ﬁ
X==1l=y=-2-4x=2
X=-3=>Yy=-2-4x=10

Vay h¢ da cho c6 4 nghiém(-2++2;5-4v2),(-2-2;5+442),(-1,2),(-3.10)

Giai (1): x* +4x =2 < (x+2)* :2<:{

Giai (I): x? +4x+3:0<:>(x+1)(x+3)<:{

Céau 3

Xét phwong trinh hoanh d6 giao diém caa (P) va (d): ax? =bx+c <> ax’ —bx—c =0(1)
Vi a, b, ¢ 1a 3 canh caa tam gi4c vudng véi canh huyén laanéna, b, ¢ >0, a:= b=+ ¢
(d) cat (P) tai 2 diém phan biét & Phuong trinh (1) c6 2 nghiém phan biét &
A=b*+4ac>0 (luon dung V a, b, ¢ > 0)

Goi 2 giao diém c6 hoanh d¢ 1 x,, X., 1a 2 nghiém cua (1). Theo Viét ta co:

&+&:9
a
X X, :_E
a

2 2 _ 2
XétP=Xf+X§—2=(x1+x2)2—2x1x2—2:(2j +2.§—2=b&:1—(2:261

CO b*+2ac—2a® =b*+2ac—(b* +c*)—a’ =2ac—c*—a’ =—(c—a)®* <0,va,c,0<c<a
SuyraP <0 = dpcm.

Cau 4

N
a) Vi HI, HK la phéan giéac cua géc EHB va goc DHC nén



EHI :%EHB; DHK =CHK :%DHC. Ma EHB = DHC (déi dinh) => EHI = DHK = CHK
(1)

C6 AIH =90° — EHI ; AKH = 90° — DHK => AIH = AKH v (2)

Tu (1) suy ra EHI + EHK = CHK + EHK = 1800 => I, H, K thang hang (3)

Tu (2) va(3) > AAIK cantai A = Al = AK

b) Goi giao IM va BH la P, giao KM va CH la Q, giao HM va PQ la J, giao HM va BC
la N.

Ta co:

HE El

AHEI ~ AHDK => NE_ El
(gg) HD DK

HE EB

AHEB ~ AHD —~ At _EBb
C(gg oD =~ De

El EB El DK
= —=— (4)

== = =

DK DC EB DC
ViIP L AB, HE L AB = IP // HE :%:_(5) Tuong tu 2~
HP _HQ

DK HQ

DC HC()

Tt (4), (5), (6) =5 — PQ//BC

PJ _ HJ JQ :> BN

BN HN NC JQ NC

Vi HP // MQ, HQ // PM nén HQMP 14 hinh binh hanh = J 1a trung diém PQ = PJ = JQ
= BN = NC = N 14 trung diém BC

Vay HM luén di qua trung diém BC 1a diém cé dinh.

Suy ra

Caub
/
/
C
““"‘-;,{__
A
\ ’ )
\ y
™, N //
v

a) Vi AC L AB, BD 1 AB = AC // BD = ACDB I hinh thang
Vi CM, CA I tiép tuyén ciia (O) nén CM = CA. Tuong tu DM = DB



Goi J 1a trung diém caia CD thi JO 1a dudng trung binh cua hinh thang ACDB suy ra JO

// BD va
OJ:ACZBD:CM;MD:CZD:IC:ID (1)
ViBD LABnénJO LABtai O (2)
Tur (1) va (2) suy ra AB la tiep tuyen cua duong tron (J) duong kinh CD
b) Vi CA // BD nén theo dinh Iy Talét ta c6: <L = A _ M _ 1M 77 BD
B CD MD
Ma BD L AB nén Ml L AB
Goi P, Q lan luot 13 giao cua AD va (0), BC va (J)
C6 APB = CQD = 90° (géc néi tiép chan nira duong tron) => DPB = BQD = 90°
Suy ra BQPD la tu giac néi tiép => PDB = PQI

Vi'AC // BD nén PDB = IAC
=> PQI = IAC => APQI ~ ACAI (g.g) => g_%z> IP.IA=IC.IQ

Suy ra phuong tich cua giiém I d6i véi 2 duong tron (O) va (J) 1a bang nhau
Suy ra | nam trén truc dang phuong EF ctia 2 duong tron.
Vay |, E, F thang hang.

Cau b6
Ta co:

(x+y+z)2 =(x2+y2+22)+2(xy+ yZ+2X) <9+ 2(Xy + yz + 2X)
(x+ y+z)2—9

= Xy+YyZ+2X>

_ 2
:>P£x+y+z+%

Patx+y+z=t= Pst+9 2t _t §t+1+5=—%(t—1)2+5§5

, . =1
Déu bing xay ra khi va chi khi{X+ yre

chinghankhix=1,y=2,z=-2
X +y?+2°=9, ang ha y

Vay gié tri I6n nhét caa P 13 5.
Sé gi o doc v ®po tto kx thi tuyOn sinh lip 10
phé tha THPT chuy?n hing v-ng
n"m hac 2009-2010

P CHINH

M«n: To,n (Chuy?n To,n)

Théi gian Ium bpi: 150 phét, kh«ng kO théi gian giao ®0.
(80 thi c& 01 trang)

A .2 -y=2 (1
Cau 1(2 diém). Cho h¢ phuong trinh: {mx y @

(m 1a tham sd)
X+my=5 (2)

a) Chuing t6 hé da cho ludn c6 nghiém duy nhat véi moi m.

b) Tim gié tri cia m dé hé phwong trinh trén c6 nghiém (x, y) thoa man x +y = 5.



Cau 2(1 diém). Tim tat ca cac s6 nguyén duong x,y,z thoa man x® —y® = 22
trong d6 y 1a s0 nguyén to, (z;3)=(z;y) =1

Cau 3(3 diém).
a) Giai phuong trinh:
(x+1)2009 +(x+l)2008 (x+2)+(x+1)2007 (x+2)2 +---+(x+l)(x+2)2008 +(x+2)2009 =0

b) Cho X,y la cac so thuc duong thoa man dicu kién X+ Yy = rk Tim gia tri nho nhat

2 4 1
caa biéu thuc A=—+—.
X 4y
Cau 4(3 diém). ‘
Cho tam giadc ABC c6 ba gbc nhon, ndi tiép trong duong tron (O) va diém P nam trong

tam gidc ABC sao cho BAP = PBC;CAP = PCB. Puong thing AP cit canh BC tai M.
a) Ching minh rang M 1a trung diém cua canh BC

b) Chitng minh rang tir gidc BHPC ndi tiép trong mot duong tron (@), trong d6 H 1a
tryc tdm tam gidc ABC.

¢) Buong trung tryc cia doan thing PA cit duong thang BC tai Q. Chang minh ring
QA tiép xtic véi (0) va QP tiép xiic Vi ()

Cau 5(1 diém).
Cho céc so thyc khong @m a,b,c thoa mén ab-+bc+ca=3. Chithg minh rang:
21 + 21 + 21 <1
a‘+2 b°+2 c°+2

Hét

Chu y: Céan bg coi thi khéng giai thich gi thém.
Ho ten thi sinh ..o, SBD ....ooviiiieeee



SO GIAO DUC VA PAO TAO PHU THOQ

KI THI TUYEN SINH VAO LOP 10 THPT CHUYEN NAM HQC 2009-2010

HUONG DAN CHAM DPE CHINH THUC MON: TOAN

) (Chuy®n To,n)
Cau| Y Noi dung Pieém
Thé vao (2) duge x =2M%2 -y 0.25
a) m-+1
(14) | Tir 46 tinh duge y = 25=2 0.25
1 Két luan 0.25
X+y=7 o M¥3-7 0.5
b) m°+1
1d m=1 )
D 1 i dugc|  2:kétluan 0.5
m=-—
5)
Phuong trinh da cho tuwong duong véi
(x=Y)(X +xy+y°)=2" & (x=y)((x-y)" +3xy) =2’ (1) 095
Do y la sé nguyén té,(z;3)=(z;y)=1 nén tr (1), = (xy)=1(x-y;3)=1 .
(2)
T (1),(2) suy ra x—y=m?,x* +xy+y* =n*,z=mn véi m,nez" T do 095
4n® =4x* +4xy +4y* =(2x+ y)2 +3y? =3y? =(2n—-2x—y)(2n+2x+Y) '
2 | (1d) | Trdé, do y laso nguyén to, nén c6 cac trudng hop sau xay ra
o 2n+2x+y=3y?2n—2x—y=1: Suy ra 3y’ -1=2(2x+y)=2(2m’ +3y) 0.95
suy ra m*+1=3y’ -6y-3m?:3, nhung m*>+1/3vm, v0 ly '
o 2n+2x+y=3y,2n-2x—-y=y. Suy ra 2y =4x+2y=x=0, loai
o 2+2x+y=y?2n-2x—y=3. SUy ra y’-3=2(2x+y)=2(2m’+3y)
do do (y—3)2 —4m? =12. Tim dugC y=7,m=1,x=8,z=13 0.25
Vay (xy;z)=(8;7;13) la nghi¢m duy nhat caa phuong trinh.
Doa"-b" =(a-b)(a"* +a"*b+a" b’ +---+ab" +b"*), 0.95
Vol a=x+Lb=x+2 0.5
a) |suyra phuong trinh da cho twong duong voi (x+1)"" =(x+2)"" '
3 (1,5
(>0 o (x+1f =(x42) | STTTXFE 8 05
- x+l=—x-2 " 2 '
Viy phuong trinh da cho c6 nghiém duy nhit x = —g 0.25




Vi x > 0 ta co: ﬂ+4x22’ﬂ.4x=8 0.5
X X
Vaiy >0 taco: i+4y22 i.4y=2
4y 4y 0.5
i+i+4(x+ y)>10= A:ﬂ+i25
X 4y X 4y
b) .
(1,5d) ;=4X
x=1
Dau ding thirc xay ra < 4i=4y @{ 1 0.5
y y=;
oyt
Y=3
Gia tri nho nhat cua A 1a 5 dat dugc khix = 1;y = %
0.25
a)
(1d) | ©
Tt gia thiét, suy ra AABM ~ ABPM (g.g) SUy ra BM?2 = AM -PM 1) | o025
Tuong tu, AACM ~ACPM(g.g) SUy ra CM? = AM -PM (2 | 0925

Tir (1),(2) suy ra BM =CM suy ra diéu phai chizng minh.

0.25




Goi E,F la giao diém cua BH,CH Voéi cac canh AC,AB. Khi d6 do

AEH = AFH =90° nén ttr gidc AEHF ndi tiép, 0.25
b) suy ra BHC = EHF =180° — BAC 1) 0.25
(1d) [T cach xac dinh diém P suy ra 0.95
BPC =180° — PBC — PCB =180° — PAB— PAC =180° —BAC  (2) '
Tu (1) va (2), do tam giac ABC nhon, nén bon diém B,C,H,P cung nam
trén mot dudng tron. 0.25
M
N P
X
+ Phat biéu va chang minh bo dé. Biém X nam trén canh NP cua tam
2
giac MNP sao cho NMX = MPN. Khi do NX (ij 0.25
NP (MP
+ Tiép tuyén tai A cua duong tron (O) ciat BC tai Q. Do QAB=ACQ,,
nén QB (ABJ (3)
Qe \AC 0.25
C) |+ Tiép tuyén tai P cua dudng tron (w) cit BC tai Q,. Do Q,PB=PCB, |
(19) B (PBY
nén &:[_j (4)
Q,.C PC
+ Theo két qua phan 1, M 1a trung diém BC suy ra
Spom = Spom = ABSINBAP = ACsinCAP = ~0 _ SINCAP )
AC  sinBAP
~ A 0.25
cling vay
PB _sinPCM _sin PAC
Soen = Spey = PBsin ZPBM = PCsin PCM = = 6
P e PC sinPBM _sinpAB )
B_ QB
T (3),(4),(5),(6) su ran ==2_=0Q =0
(3),(4).(5),(6) suy oc oc S=
0.25

Do AQAB~AQCA va AQPB~AQCP, nén QA*=QB-QC=QP? suy ra
QA=QP. Suy ra Q =Q. Diéu phai ching minh.




Bat dang thic can chang minh  twong duong  VGi 0.95
a’b* +b’c® +c’a®* +a’h’c* > 4 '
bat bc=x,ca=y,ab=z. Bat dang thuc can chirng minh tré thanh 0.25
X +y +2°+xy2>4 VOI X,y,2>0:x+y+2=3 '
Khong giam tong quat, coi x=min(x,y,z), thé thi x<1 va
X+ yi+ 22 xyz—4=x2+(y+2) +yz(x—2)-4
5 | (19) 2x2+(y+z)2+%(y+z)2(x—2)—4
=x2+i2(y+z)2—4:x2+i2(3—x)2—4 0.5
4 4
1 2

:Z(X_l) (x+2)=0
Suy ra diéu phai ching minh. Dau “=" xay ra khi va chi khi
x=y=z=1<a=b=c=1

Ghi chu: Néu hoc sinh gidi theo cdch khdc ding thi cho diém toi da.
SO GIAO DUC VAPAOTAO  KY THI CHQN HOC SINH GIOI CAP TINH LOP 9 THCS
HUNG YEN NAM HQC 2016-2017
PE CHINH THUC Mon thi: TOAN
Thaoi gian: 150 phat
7 Ngay thi: 22/3/2017
Cau 1.(2 diém)

Cho a=\/§2_1;b=«/§2+1 . Tinh a’” +v’

Cau 2. (4 diém)

a) Cho ham sé y = ax+b (a khac 0) c6 d6 thi 1a (d) . Lap phuong trinh dudng thang (d),
biét (d) di qua diém A(1;2) va cat truc hoanh tai diém B c¢6 hoanh d6 dwong, cit truc
tung tai diém C c6 tung do dwong va théa man (OB+0OC) nho nhat (O la géc toa do)

b) Tim tat ca cac nghiém nguyén cia phuong trinh

3x —16y —24 =/9x* +16x +32

Cau 3. 3 diém

Giai phuong trinh 4x® +5x> +1=+3x+1-3x

Cau 4. (3 diém)
2 2x—1+3 =5y —J6x -3
Giai h¢ phuong trinh {y xlef3=dy A
2y* (5x* —17x+6) =6—15x

Cau 5. (6 diem)

Cho diém M thugc nira duong tron (O) duong Kinh AB (M= A,M #B,MA <MB) .
Tia phén giac cua AMB cét AB tai C. Qua C v& duong vudng géc véi AB cit duong
thang AM, BM theo thu ty ¢ D, H.
a) Chung minh CA = CH ’ , ,
b) Goi E la hinh chieu vuong géc cua H trén tiep tuyen tai A cua (O), F la hinh chicu
vubng goc cua D trén tiép tuyen tai B cua (O). Chang minh E, M, F thang hang.
¢) Goi S,.S, thir tu la dién tich tir giac ACHE va BCDF . Chitng minh CM? <SS,
Cau 6. (2 diém)




Cho ba sb a,b,c>1 théa man 32abc =18(a+b+c)+27. Tim gia tri Ién nhat cua biéu thic

2 2 2
Ja —1+\/b —1+\/c ~1

a b C

P=




PAP AN PE THI HQOC SINH GIOI 9 HUNG YEN 2016-2017
Cau 1.

Tacd: a+b=+2 :ab= L

a> +b> =(a+b)2—2ab:2—§=

N | W

1
1
Laico a’ +b’ = (a +b3) a +b4) a’b’(a+b)

=[(a+b) —3ab(a+b)}[(a +b2) —2a2b2}—a3b3(a+b)

:[ 23_3%'\5}{(%2_ 16} 16[ 22 = 16%_

2 8 64

Céau 2. 7
a) Do (d) di qua diem A(1;2) nén (d) co dang y =ax+2-a

C6 (d) cat truc OX tai B(a_z; j va cit truc Oy tai C(0;2-a)

a
Vi diém B c6 hoanh d6 duong va C c6 tung do duong nén a <0

Khi d6 ta c6 OB+0OC = a_2+2—a=1—3+2—:¢1=3+_—2+(—a)z3+2‘/_—2.(—31) =5
a a a a

Suy ra OB + OC nho nhat khi va chi khi a=—2
Vay phuong trinh (d) ¢6 dang: y=—2x+2+2

b) 3x—-16y—24=+/9x>+16x+32 (1)

DK: 3x-16y-24>0
3x —16y —24 = J9x* +16x +32 < (3x—16y —24)" = 9x +16x +32
& 9(3x—16y—24)" =9(9x* +16x+32)

& (9x—48y—72)" =81x” +144x +288
& (9x—48y-72)" =(9x +8)" +224

< (9x—48y —72+9x +8)(9x —48y — 72— 9x —8) =224

< (18x — 48y —64)(-48y —80) =224

< —32.(9x—24y -32)(By +5) =224

< (9x-24y-32).(3y+5)=-7

Vi x, y nguyén thi (3y+5) 1a woc caa (-7) va chia cho 3 du 2
= (3y+5)=-1 hodc (3y+5)=-7

+) THL: By+5)=—-loy=—"2=x=-1

+) TH2: (3y+5)=—7:>y:—4:>x=—7

Vay cac cap nghiém nguyén (x;y) la (-1;,-2);(-7;-4)

Ciu 3. PK: xz%l

(

& (9x—48y—72)" —(9x +8)" =224
(
(



4% +5x% +1=+3x+1-3x
S A +5x7 +1-3x+143x=0
& 4x7 + 52 +x+(2x+1)=Bx +1=0

2
c>4x3+5x2+x+(zx+l) _(3X+1) =

(2x+1)+Bx+1
4x% +x
4x° 1 -
Q( b +X)(X+ )+(2x+1)+J3x+1
c>(4x2+x) (x+1)+ ! =0(*)
(2x+1)+~3x +1
H —1 N 1
V61 x>— thi (x+1)+ 0
xz5 i (x+1) (2x+1)+Brrl
x=0 .
(M4’ +x=0 —1 (thoa man dieu kién)
X =—
4

Vay phuong trinh c6 nghiém x=0;x=——
Cau 4.

biéu kién xac dinh x > 5 Bién d6i phuong trinh thir hai ta duoc

2y*(5x—2)(x—3)=3(2-5x) suy ra x = % (loai) hoac 2xy* +3=6y*

y’\2x -1 +32x—1= 5y? -3

Ta dua vé hé phuong trinh
2xy* +3=6y*

Nhan théy y = 0 khong la nghiém cta hé phuong trinh nén chia 2 vé cta phuong trinh
thar nhat cho y* va phuong trinh tha hai cho y* c6:

ﬁ+£ﬁ_5_£

2X—1+i:5

4

y
bat a=v2x-1 ; b=£§ V&l a>0b>0
y

at+ab+b=>5

Ta cO hé phuong trinh
¥ P & {az +b* =5

Ta dugC a= % thay vao phuong trinh (2) ta co:
+

2
(%) +b’ =5 b +2b’ =3b* —20b+20 =0 <> (b—1)(b—2)(b* +5b+10) =0
+
-2 =1
Suy ra 4 hoac N
b=1 b=2



Cau b.

a) Do MC la phan giac cia AAMB , theo tinh chat duong phan giac :%:%\f( )

Xét ABHC va ABAM €O BCH=BMA =90° , ABM la goc chung



b)

— ABHC dong dang voi ABAM _ HC_AM )
BC BM
Tu (1) va (2) = AC=HC
Tu giac ACHE la hinh vuéng suy ra AH=EC
Goi AH cat EC tai |
AH EC

Xét AAMH vuong tai M:>MI:7:>MI:7:>EMC:9O"

Chung minh tuong tu ta c60 CMF =90°

Vay EMF =90° +90° = 180° suy ra E, M, F thang hang
Do tir giac ACHE la hinh vudng = CH _CE

2

CE?

=S, =CH’ = =28, =CE’

Tuong tu 2S, =CF

Xét AFCE vudng tai C, duong cao CM, theo hé thire lugng trong tam giac vudng

ta co, 12+ 12 = 12

CE> CF* CM

E’.CF* 2SS, _ 2SS

B c(1:52 +CCF2 ) Jlrsz2 =3 sllsz2 =55,
Diu “="xay ra < S, =S, < AM=BM (v0 Iy vi AM < BM)
Vay cm’ <\jSI._S2
Cau 6.
+) Str dung bat dang thic : Véi x,y,2>0 , ta ludn c6 vx +.fy +vz < Bx+y+z)
T bat dang thice d3 cho ta co:

1 1 1 1 1 1 1 1 1
P:\/l—a—2+\/l—¥+\/l—c—2 S\/3|:3—[a—2+?+c—2j:| :\/9—3(a—2+b—2+c—2j
2
Suy ra ngg_(au)
a b c
1 1 27

Tir gia thiét 32abc =18(a+b+c)+27 < 18 LI (A (*)
ab bc ca/ abc

2 3
Taco i+L+i§1.(l+l+lj va LSL.(1+1+EJ
C
v

ab bc ca 3\la b ¢ abc 27 ; b
2 ‘[3 2
18( 3J+27.(EJ232<:M3+6t2—3220<:>(t—2)(t+4) >0t>2

= CM?

pat i1+ 1:l Tu ™) taco
a b c

2
Suy ra szg_(l+%+lj 6T =5
C

a
Déu “=" xay ra khi va chi khi a=b=c=§

Vay gia tri 16n nhat caa P 1a /5



SO GD & BT HOA BINH KY THI TUYEN SINH VAO LOP 10 NAM HOC 2013
— 2014
bé chinh thic TRUONG THPT CHUYEN HOANG VAN THU
PE THI MON TOAN
(Danh cho chuyén Tin)
Ngay thi: 28 thang 6 nam 2013
Thoi gian 1am bai: 150 phut (khong ké thoi gian giao dé)
Pé thi gom c6 01 trang

Bai 1: (2 diém)

Ix-2  Ix+2 | 1-x

a/ RUt gon biéu thuc P = _ . 2
gon biéu thitc P = (V-T2 ()

X2 +1

b/ Tim gia tri x nguyén dé biéu thirc M = nhan gia tri nguyen.

Bai 2: (2 diém)

a/ Tim m dé dudng thang (a):y = x+2m cat duong thang (b):y =2x—4 tai mot
diém trén truc hoanh.

b/ Cho phuong trinh x* +2(m+1)x+2m—-11=0 (x la an, m 1a tham sb).

Tim m dé phuong trinh c6 mét nghiém nhé hon 1, mot nghiém lén hon 1.

Bai 3: (2 diém)

Trén quang duong AB dai 60 km, nguoi thi nhat di xe may tir A dén B, nguoi
thir hai di xe dap te B dén A. Ho khéi hanh cung mot I0c va gap nhau tai C sau khi khoi
hanh dugc 1 gio 20 phit. Tir C ngudi thir nhat di tiep dén B va nguoi thu hai di tiép den
A. Ket qua nguoi tha nhat den noi sém hon ngudi thir hai la 2 gio. Tinh van toc cua
moi ngudi, bict rang trén suot quang duong ca hai nguoi déu di voi van toc khong doi.

Bai 4: (3 diém)
Cho hinh binh hanh ABCD c6 duong chéo AC >BD. Ké CH L AD,CK L AB.
a/ Chizng minh ACKH dong dang ABCA
b/ Chirng minh HK = AC.sin BAD
¢/ Tinh dién tich t&r giac AKCH biét BAD =60°, AB=6cm, AD =8cm.
Bai 5: (1 diém)

Cho x>0, tim gia tri nho nhat cua biéu thac: A=x?—x+=+2013

HUONG DAN CHAM MON TOAN - 2013
(Danh cho chuyén Tin)



Bai y Néi dung Piém
1 (2d) a DK: x>0,x=1 0,25 d
o =2 x+2 | @-x)? 0,25 d
X -DEx+D)  (x+D* ] 2
2 2
po__2x (XD 0,5d
(Wx+D*(x-1) 2
b Taco M=x+1+xi1 0,5d
M nhan gia tri nguyén < x-1 la uw6c cua 2 0,25d
x=0 0,25d
{X_1211:>X:2 KL...
X—-1=42 X=3
x=-1
2 (2 d) a | buongthing (b):y=2x—4 cat tryc hoanh tai diém 0,5d
A(2;0)
Ycbt < duong thang (a):y =x+2m di qua A, tir d6 0,5d
tim dugc m=-1
b Tacod A'=m*+12>0,vVm 0,25d
PT ludn cé hai nghiém phéan biét, goi hai nghiém d6 la 0,25 d
x Va X,
. , =-2(m+1
Theo dinh ly vi-et ta ¢ {Xl ¥ =—2m+l)
XX, =2m-11
Ycbt < (x -D(X,-1) <0< xX, — (X +X,)+1<0 0,25d
&Sm<2 0,25 d
3 2d) Goi van toc cua nguoi thir nhat 1a x (km/h, x>0) 0,5d
Goi van toc cua nguoi thir hai la y (km/h, y>0)
Péi 1 giv 20 phl]t:%gib:%(x+y):60:>x+y:45 054
Mat khéc ta co pt 6—f+2:6—; 0,54
Tur do giai ra dugC x=30(km/h),y=15(km/h). KL... 05d

4 (3d)




a | Vi AKC=AHC =90° nén tir giac AKCH ni tiép 0,25 d

= BAC = KHC , CKH =CAH 0,25d
Mat khac CAH = ACB (so le trong) 0,25d
— CKH = ACB nén ACKH ddng dang ABCA (g-g). 0,25d
b | Tac6 sinBAD =sin KBC=% 0,5d
Ma ACKH dong dang ABCA = CK_HK 0,25d
BC AC
= BK _§inBAD = HK = AC.sin BAD 0.25d
AC
C | Trong tam gidc KBC vuong tai K c6 KBC =60° va BC 0,25d

=8 cm nén KC =4+3cm, BK =4cm.

Trong tam giac CHD vudng tai H c6 CDH =60° va DC 0,25 d
=6 cm nén CH =33cm, HD =3cm.

=S :%AK.CK — 2043(cm?), 0254
S ; AH.CH _ﬂ(
A 73 0,25d
Vay SAKCH = ;/_(C”] )
(Blai5 Tach A=x2—x+%+2013=(x—1)2+(x+%)+2012 0,5d
diém) A>0+2+2012=2014. Pang thic xay ra < x=1 0,25 d
Vay A =2014 khi x=1. 0,25d
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10
THANH PHO HO CHI MINH TRUNG HQC PHO THONG CHUYEN

NAM HQC 2008-2009
KHOA NGAY 18-06-2008
PE CHINH THUC Mon thi: TOAN
Thoi gian lam bai: 150 phat
(khong ké thei gian giao dé)

Chu 1 (4 diém):
a) Tim m dé phuong trinh x* + (4m + 1)x + 2(m — 4) = 0 ¢d hai nghiém x4, X, thoa |x; —
X2| =

b) Tim m dé hé bat phuong trinh {ZX = nln_l c6 mot nghiém duy nhat.

mx >

Céu 2(4 diém): Thu gon cac biéu thuc sau:




ays=_— & . b ¢  (ab,ckhéc nhau déi mot)
(a-b)a—c) (b—c)(b—a) (c—a)c—b)

b) P = \/X+2\/):+\/X—2\/E (x>2)
\/x+\/2x— —\/x—\/ZX—l -

Ciu 3(2 diém): Cho a, b, ¢, d 12 cac sé nguyén théaa<b<c<dvaa+d=b+c.
Chutng minh rang:

a) a’ + b* + ¢® + d° 1a tdng cua ba sb chinh phuong.

b) bc > ad.

Cau 4 (2 diém):

a) Cho a, b 12 hai s6 thuc thoa 5a + b = 22. Biét phwong trinh x* + ax + b = 0 ¢4 hai
nghiém 12 hai s6 nguyén duong. Hay tim hai nghiém d6.

b) Cho hai s6 thuc sao cho x +y, x* + y?, x* + y* 1a cac s6 nguyén. Chirng minh x° + y*
cling 1a cac s6 nguyén.

Céu 5 (3 diém): Cho duong tron (O) duong kinh AB. Tir mét diém C thudc duong tron
(O) ke CH vuong goc voi AB (C khac A va B; H thuge AB). Buong tron tam C ban
kinh CH cat duong tron (O) tai D va E. Ching minh DE di qua trung diém ciaa CH.

Céu 6 (3 diém): Cho tam giac ABC déu cd canh bang 1. Trén canh AC lay cac diém D,
E sao cho £ ABD = £ CBE = 20°. Goi M la trung diém ctia BE va N 1a diém trén canh
BC sao BN = BM. Tinh tong dién tich hai tam gidc BCE va tam giac BEN.

Cau 7 (2 diém): Cho a, b 1 hai sb thuc sao cho a® + b® = 2. Chung minh 0 <a + b <2.

Goi y giai dé thi mon toan chuyén
Cau 1:

a) A = (4m + 1)* — 8(m — 4) = 16m* + 33 > 0 v4i moi m nén phuong trinh ludn cé hai
nghiém phan biét x;, X,.

Tac6:S=-4m-1vaP=2m-8.

Do d6: |x1 —Xo| = 17 < (X1 — %)% = 289 < S? — 4P = 289

& (-4m—1)*—4(2m - 8) = 289 < 16m” + 33 = 289

& 16m° =256 om’=16 < m=+4,

Vay mthoa YCBT & m=+4.



b) {ZXZH’I—I (a) |
mx >1 (b)
Taco: (a) < x> mTl

Xét (b): * m > 0: (b) = x> -
m
*m=0:(b) < 0x>1(VN)

*m<0:(b) >x< L.
m

, m<0 m<0
Vay hé cé nghiém duy nhat < < | 1 & { Sm=-1
—_—=— m° -m-2=0
m 2
Cau 2:
s = ° b ¢ (a,b, c khéc nhau d6i mét)

(a-b)a—o)  (b-cNb-a)  (c-axc—b)
- a(c—b)+b(a—c)+c(b—a) — ac—ab+ba—bc+cb—ca —
(a—b)(b—c)(c—a) (a—b)(b—c)(c—a)

\/X+2\/ +\/X 24X —
b) P x>2
) \jx+\/2x —\/x— 2X )
[\/(\/x “1+1)% + \/(«/x 1) }

J2x+242x -1 —\2x—242x -1
B
JE2X T+ - (2x -1 -1y
BT o
‘\/ﬁ+1‘—‘\/2x_—1—1

G x—1+1+dx-1-1]
= 2[ PN 1)— (vix>2nén x—-1>1 va v2x-1 >1)
V2x—1+1-(\2x-1—

= 3R

Cau 3: Choa, b, c,dlacacsd nguyénthoda<b<c<dvaa+d=b+ec.
a)Via<b<c<dnéntacothédata=b—kvad=c+h(h k € N)
Khidbdoa+d=b+c<b+c+h-k=b+c< h=k.
Vaya=b-kvad=c+k.
Do d6: a® + b*+ c? + d* = (b —k)? + b? + ¢® + (c + k)?

= 2b? + 2¢? + 2k? — 2bk + 2ck

=b%+ 2bc + ¢ + b® + ¢ + k* — 2bc — 2bk + 2ck + k?

= (b +c)®+ (b —c—k)*+ k?la tong cua ba s6 chinh phuong (dob+c¢,b—c—k
va k 1a c&c s6 nguyén)
b) Tac6ad = (b—k)(c+Kk) =bc+bk—ck—k*=bc+k(b-c)—k*<bc (vi ke Nvab
<c¢)
Vay ad < bc (BPCM)




Cau 4:
a) Goi X, X la hai nghiém nguyén duong cua phuong trinh (x; < x5)
Tacda=-—X;—XpVvab=Xx;X, Nén
5(—X1 — Xp) + X1Xp = 22
< Xi(X2—5)—5(x, —5) = 47
& (X —=5)(%2—5) =47 (¥)
Taco: 4<x;-5<x,—-5nén
) o {x1—5:1 - {xl =6 |
X, —=5=47 X, =352
Khi d6: a =— 58 va b = 312 thoa 5a + b = 22. VVay hai nghiém can tim 12 x, = 6; X, = 52.

b) Taco (x + Y)(* +y) =x* +y  +xy(x +y) (1)
X2 +y*= (X +y)? = 2xy 2
X4 + y4 — (X2 + y2)2 . 2X2y2 (3)
Vi x +y, X2 +y? 1a sb nguyén nén tir (2) = 2xy la sé nguyén.
Vi x2 +y2, x* + y* 12 s6 nguyén nén tir (3) = 2x%y* = %(ny)2 la s6 nguyén

= (2xy)* chia hét cho 2 = 2xy chia hét cho 2 (do 2 la nguyén t6) = xy la s nguyén.
Do d6 tir (1) suy ra x® + y® 1a sé nguyén.

Cau 5: Ta co: OC L DE (tinh chat dudng ndi tam
— A CKJ va A COH dbdng dang (g—q)

— CK.CH=CJ.CO (1)

= 2CK.CH =CJ.2CO =CJ.CcC

ma A CEC' vudng tai E c6 EJ 1a duong cao

= CJ.CC'=CE*=CH’

= 2CK.CH = CH?

= 2CK=CH

— K 1a trung diém caa CH.

Cau 6: Ké Bl L AC = I 1a trung diém AC.

A
Taco: £ ABD = 2 CBE = 20° = ~« DBE = 20° (1)
A ADB = A CEB (g—c—9)
— BD =BE = A BDE cén tai B = 1 la trung D

diém DE.

ma BM = BN va ~ MBN = 20°

= A BMN va A BDE dong dang.
S BM T 1

= M:(_ I
SBED BE 4 B N C




1
= Sgne = 2Sgwin = ESBDE = Sgie

1 NG

Vay Sgce + Sene = Sece + Seie = Seic = ESABC =5

Cau 7: Cho a, b 12 hai s6 thuc sao cho a® + b® = 2. Ching minh 0 <a+ b < 2.

Ta co: a@+b*>0=a’>b’=a>-b=a+b>0 (1)
(a—b)’(a+b)>0= (@*-b)@@a-b)>0=a’+b’—ab(a+b)>0

= a+b’>ab(a+ b)=3(a°+b*)>3ab(a+b)

= 4@+bH>@+bP=8>@+b’=a+b<2 (2)

Tr(l)va(2)=>0<a+b<2.

—————————————— 000--------------
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10THPT
HAI DUONG NAM HOQC 2016 — 2017
| PE CHINH THUC | Mon thi: Toan

Thoi gian lam bai: 120 phiit, khong ké giao dé
(Dé thi gom 01 trang)

Cau 1 ( 2,0 diém) Giai phuong trinh va hé phuong trinh sau:

2X+y-3=0
a) (x +3)°=16 b) 1x _y_,

4 3
Céu 2 (2,0 diém)

a) Rut gon biéu thirc A =(

2x+x 1 [, x+2
x\/;—l x/;—l' X+4/X+1

b) Tim m dé phuong trinh: x*> —5x +m —3 =0¢6 hai nghiém phan biét x,, x, thoa mén

Jvc’wi Xx>0,x=1,

X* —2%X, +3x%, =1,

Cau 3 (2,0 diém)

a) Tim a va b biét d6 thi ham s6 y= ax + b di qua diém A(-1; 5) va song song véi
duong thang y = 3x + 1.

b) Mot doi1 xe chuyén chd 36 tAn hang. Trudc khi di lam viéc , doi xe dé duoc bo sung
thém 3 xe nita nén mdi xe chd it hon 1 tin so véi du dinh. Hoi doi xe luc ban dau co
bao nhiéu xe? Biét rang s6 hang cho trén tat ca cac xe c6 khéi luong bang nhau.

Céu 4 (3,0 diém) Cho ntra duong tron (O) dudng kinh AB. Goi C 1a diém ¢6 dinh thudc
doan thang OB (C khéac O va B). Dung duong thiang d vudng goc véi AB tai C, cat nira
duong tron (O) tai diém M. Trén cung nhé MB ldy diém N bat ky ( N khac M va B), tia
AN cit duong thang d tai F, tia BN cit cit duong thang d tai E. Puong thiang AE cét
ntra dudng tron (0) tai diém D ( D khac A).



a) Chung minh: AD.AE = AC.AB.

b) Chung minh: Ba diém B, F, D thang hang va F 14 tam duong tron ndi tiép tam gidc
CDN.

¢) Goi | 1a tAm ctia dudng tron ngoai tiép tam gidc AEF. Ching minh diém | ludn nam
trén mot duong thang cb dinh khi diém N di chuyén trén cung nho MB.

Cau 5 (1,0 diém) Cho a, b, ¢ 1a 3 s6 thuc duong thoa méan : abe = 1.

ab bc ca

Tim gi4 tri 16n nhét cua biéu thirc P = + +
g : a+b°+ab b°>+c’+bc c’+a’+ca

] DAP AN
Cau 1 (2,0 diém)
2, (x+3)2= 16 [x+3:4 [x=4—3=1

X+3=-4 " 7V2.1th002ngh1¢mla1va—7.

X=-4-3=—
2x+y-3=0
2X+y=3 11x =0 Xx=0
b, A - v) = (0: 3).
Céu 2 (2,0 diém)
a,A= 2x+x_ 1 | 1- Vx+2 Véix>0vax= 1,tachd:
xJx -1 +fx-1 X+X +1

Ao 2% + x CXHNXHL X+ X +1— (VX +2)
- (ﬁ—l)(x+\/;+1) Jx-1 ) X+4/X+1

A \/;—1 | x+ x+l—\/;—2
WX =D(x+x+1) ) X++/X +1

A 1 j x+x+1) 1
X+Jx+1) x—1 x-1

: . , 1
Vay véix=> 0Ovax 1,tac0A§—_1

b, X* =5x+m-3=0 (1) Phuong trinh (1) c6 hai nghiém phan biét x; ; X, khi
. : . . =5
A=25—4m+12=—4m+37 >0 m< o (*) Khi d6 theo dinh 1y Vi-etta co : Tt
4 XX, =m-3
-5 _5_
CoH X —2x%, +3x, =1l = {X1+X2 {Xl &

=
X — 2% X, +3%, =1 (5-%,)°=2(5—X,)%, +3x, =1



—
Rl e
T

wlo WlIN w N

X =5=X, {x12=5—x2 <\ %,
= = — =
(5=x,)2 —2(5—x,)%, +3x, =1 (3X2 711X +24=0

x
nS
Il

Vay thay vaoxx, =m-3 dugc m =9 ( TMDBK (*)) hodac m = % (TMDBK (%))

Cau 3 (2,0 diém)

a,po thi ham s6 y =a x +b di qua diém A (-1 ;5) thay x =-1;y =5

ta dugc —atb =5 (1)

Db thi hs y = a x +b song song v6i duong thang y=3x+ltacoa=3;b = 1
Két hop hai diéu kién dugca=3:b=8

b, Goi sd xe luc dau 1a x xe ( DK : xe N¥)

£ c1 R \ . A x. . A 1s .36 z
So xe sau khi bd sung 1a x+3 (xe)Luc dau moi xe chd s6 hang 1a - (tan)

Luc sau mdi xe chd s6 hang 13 36 (tan)Theo dé bai ta c6 PT 3636 =1
X+3 X X+3

Giai Pt dugc x =9 (TM) ; x = -12 (Loai)

Céu 4 (3,0 diém)

Hinh vé

a, AADB ~AAEC (g.9)
= AD_AB _ ADAE=ACAB
AC AE
b, C6 AN L BN (Vi ANB=90° theo tinh chat
gdc ndi tiép chin nira dudng tron (0))
C6 ADL BD (Vi ADB =90° theo tinh chat
goc noi tiép chin nira dudng tron (0))
Vay F la tryc tam AAEB suy ra BF L AE
ma BD L AE suy ra 3 diém B, F, D thang hang.
o

AFAC ~ABEC (g.g)=

FC_AC
BC EC

= FC.EC = AC.BC (1)

FC CK
ACFK ~ A CAE= <= =FCCE=CACK (2)
Tur (1) va (2) suy ra BC = CK suy ra K ¢ dinh
Ma IA = IK suy ra I thudc trung truc ciia A K 1a duong thang ¢ dinh.
Céch 2 : Goi giao diém ctia dudng tron ngoai tiép tam giac AEF v6i AB 1a K = tir gidc
AEFK 14 t&r gidc ndi tiép = AEC = FKB ( Cung bu voi AKF ) . (6)
Lai ¢c6 AEC =FBK ( Cung phu vdi EAB) (7)
Tu (6) va (7) tacO FKB=FBK = AFKB la tam giac can tai F. Ma FC vuong goc voi KB
nén FC 1a duong cao dong thoi 1a trung truc ctia BK nén C 14 trung diém cua KB tuc 14
BC = CK.



C6 B, C cb dinh nén BC ¢6 d6 dai khong doi = CK c6 do dai khong doi, K thudce
duong kinh AB ¢ dinh nén K 1a diém c6 dinh

Ma IA = IK nén I thugc duong trung truc ctia doan AK . Ma AK ¢ dinh nén trung truc
ctiia AK 1a duong thang khong doi.

Vay : Diém I ludn nam trén mot duong thang cd dinh khi diém N di chuyén trén cung
nhé MB

Cau 5 (1,0 diém)

+ Ta ching minh BDT : a°+b° > a’0* +a’h’ = a’b*(a+b)

+Taco

a° +b° +ab>a’h® +a’b® + ab = a’b*(a+b) +ab = ab[ab(a+ b) + 1] = ab[ab(a+ b) + abc] = a* b*(a+ b +c)
abc(a+b+c) _ a+b+c

=ab. =ab.
c c

at+b+c hay ab <_C
a’+b’>+ab  a+b+c
bc . a
b°>+c®+bc  a+b+c
ac < b

Vay a°+b° +ab>ab.

1)
(2)

Tuong tu :

a’+c’+ac a+b+c (3)
Tu (1)(2)(3) Suyra:
ab bc ca a+b+c
=75 5 T 5 G 5 = =1
a’+b>+ab b>+c’+bc c’+a’>+ca a+b+c
P, =1 Khia=b=c=1
SOGD & BT KY THI TUYEN SINH VAO LOP 10 NAM HOC 2013 — 2014
HOA BINH TRUONG THPT CHUYEN HOANG VAN THU
PE THI MON TOAN CHUYEN
Pé chinh thirc Ngay thi: 29 thang 6 nim 2013

Thoi gian lam bai: 150 phat (khong ké thoi gian giao dé)

9 Pe thi gom c6 01 trang

Bai 1 (2 diém)
1) Cho x la sé thuc &m thoa man x° +i2 = 23, tinh gia tri cia biéu thic
X

1
F .
2) Phan tich thanh nhan tir biéu thire sau: x* — 2y* — x°y* + x° +y*
Bai 2 (3 diém)
1)  Cho tam gi4c ABC vudng tai A, ABC = 60°. Trung tuyén CD = %cm. Tinh dién

tich tam giac ABC.

2)  Trong hé truc toa d6 Oxy, cho duong thang d: y = (m + 1)x —m, m |a tham so.
Tim m dé duong thing d cit parabol (P): y = x* tai hai diém phan biét A, B sao cho OA
vubng goc vai OB.

Bai 3 (2 diém)

1) Cho X, y 1a 2 s6 dwong théa mén x +y = 1, tim gia tri nho nhat cua biéu thuc

A=x+



P=(1-5)1- ).
X y

2) Tim nghiém x, y nguyén duong théa min phuong trinh: 2x* — 2xy = 5x —y — 19.
Bai 4 ( 2 diém)

Cho duong tron (O), ban kinh R, A 1a 1 diém ¢b dinh nam ngoai duong tron. Mot
duong tron thay d6i di qua 2 diém O, A cat duong tron (O) tai hai diém P, Q. Chiing
minh rang duong thang PQ ludn di qua 1 diém cb dinh. (trudc khi chang minh hay néu
du doan diém c6 dinh ma P, Q di qua, giai thich cach nghi).

Bai 5 (1 diém)

C6 thé lat kin mot cai san hinh vudng canh 3,5m bang nhiing vién gach hinh chit nhat
kich thugc 25cm x 100cm ma khdng cat gach duoc hay khéng?



Loi giai tom tat
Bai 1
1) TacO A= (x + 1)3—3(x +l)

T gia thiét ta c6: x° +—+2 25 & (x + ) =52=>x+ 1=-5 vix<0

X
Do dé A = (-5)° —3(5)_-110
2) X' =2yt Py + X2 +y = (X -y — (v + XYY + O+ YD)
=(CHY)K - Y -y 1) = (P HY) (X - 2yP + 1)
Bai 2
1)
Pit BC = 2x (x> 0) . Vi 4BC = 60°

=>c=30°=>AB=x=>AD= %X;
D AC = 3

—cm Tam giac ADC vudng tai A =>
CD? = AD? + AC? ( B/l Pi tago)
9 2, 1

A

600

— — 2 _ _ 3
c = 16—3x + e _>X_2\/_
ABAC 3 331 9I( em?)
2 2Ji3 2132 104
2) Phuong trinh hoanh d6 caa hai d6 thi 1a x> — (m + 1)x +m = 0 (*¥)
Hai d6 thi cat nhau tai 2 diém phan biét A va B <> PT (*) ¢6 2 nghiém phan biét <> A
>0
S M+1)P°-4m>0& (M-1°>0&m =1
Xg’tPThoanth), cbatb+c=1-m-1+m=0=>x=1;X,=m=>y;=1,;y,=
m
=> A(1;1); B(m; m?)
Phuong trinh duong thang di qua O va A lay =x
Phuong trinh duong thang di qua O va B lay = mx
Puong thang OA vubng goc véi duong thing OB < m.1=-1 & m=-1
Vay véi m = -1 thi duong thang va parabol cit nhau tai 2 diém phan biét A va B sao
cho OA vudng goc vai OB.
Bai 3.
1) PK: xy=0; Turgiathiét=> x> +y* =1-2xy
TacHPp = (xz—lz()ziz—l):x2y2—(x22—2ky2)+1:x2y 1+2xy+1 xy +2xy 142
X7y X7y K’y K’y Xy
Mit khactaco (X —y)° > 0 => X +y? > 2xy ¢ (X +Y)* > 4xy <> 1 > 4xy
=> ley<:>i22<:>£28 =>P>1+8=9
4 Xy xy

Déu “=" xay ra khi va chi khi x = y = % . Thoa PK

Vay dién tich S cua tam gidc ABC la S =

Vay minP =9 < x = yzé



1

2
2x"=5x+19 _ x2x-1D)-2Q2x-1)+17 _ 17 (X = EV\I ndu X:%

xX—2+

2) TuPTtacéy= i o T

khdng nguyén)
=> vadi X nguyén thi y nguyén khi va chi khi %nguyén & 17:2x-1=2x-1 la
e

udc cua 17 . Ma 17 cocacuocla +1; +17

Do x nguyén duong nén2x —1 > 1=>2x—-1=1hoac2x-1=17=>x=1hoacx=9
=>y =16 hoacy=8.

Vay PT c6 cac nghiém nguyén la: (x;y) = (1; 16) ; (9; 8)

Bai 4.

*) Du doan diém cé dinh I giao diém |
cua OA va PQ.

*) Chieng minh: G/s (O') di qua O va A
=> O’ nam trén duong trung truc cua
AO, goi giao diém cta duong trung truc
d6 vai AO 1a H, giao diém cua OA voi
PQ la |, giao cua OO véi PQ 1a K, 0O
cit duong tron (O) ¢ M.

Taco OO la dudng trung truc cua PQ
=>00 1 PQ

A OKI dong dang véi A OHO (g.9)

(Do 00’ = %OM va AO = 2.0H)

Taco orm = 90° (G6c noi tiép chan
nira duong tron) => A OPM vuong tai
P, lai c6 PQ L OO => OP? = OK.OM
(Hé thare lugng trong tam giac vuéng)

= 0l=22 _ & yhong déi.
OA

OA
Do O ¢6 dinh, OI khong d6i nén | ¢cé dinh
Vay duong thang PQ di qua 1 diém cb dinh.
Bai 5. Khéng thé 14t san ma khéng phai cat gach vi néu goi sé gach lat theo chiéu dai
va chiéu rong cua vién gach 1a x, y thi hé PT sau phai ¢6 nghiém nguyén:

100x=350 1 g hé vo nghiém nguyén
{zsy:m nhung hé vo nghiém nguyén.
SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10 THPT
TAO NAM HQC: 2013 — 2014
HA NAM M6n: Toan (Chuyén Toan)
PE CHINH THUC Thoi gian 1am bai: 150 phut (Khong ké thei gian giao

dé)

Bai 1. (2,0 diém)
Z«E(£+E-ﬁ)+ﬁ(2\ﬁ-ﬁ)-2aﬁ

Cho biéu thac M =
© a 2+a\/3ab




a) Tim diéu kién cua a va b dé M xéc dinh va rat gon M.

b) Tinh gia tri cia M khia=1+3V2,b = 10+%

Bai 2. (2,0 diém)
Cho phuong trinh x® — 5x* + (2m + 5)x — 4m + 2 = 0, m |a tham sb.
a) Tim diéu kién ctia m dé phuong trinh c6 ba nghiém phan biét Xy, Xo, Xa.
b) Tim gia tri ciia m dé x,° + X,° + X5° = 11.

Bai 3. (1,0 diém) , ‘ ,
Cho s6 nguyén duong n va cac so A = 444...4 (A gom 2n chir s6 4); B = 888.....8
_ —

2n n

(B gom n chit s6 8). Chung minh rang A + 2B + 4 14 s6 chinh phuong.

Bai 4. (4,0 diém)
Cho duong tron (O), duong thang d cat (O) tai hai diém C va D. Tur diém M tuy
y trén d ké cac tiép tuyénMA va MB véi (O) (A va B 1a cac tiép diém). Goi | 1a trung
diém caa CD.
a) Ching minh ta giac MAIB noi tiép.
b) Cac duong thang MO va AB cit nhau tai H. Ching minh H thudc duong tron
ngoai tiép A COD.
¢) Ching minh rang duong thang AB ludn di qua mot diém cd dinh khi M thay
dbi trén duong thang d.
HA’
HC?

d) Ching minh MP -
MC

Bai 5. (1,0 di¢m)
Cho ba so thuc a, b, c>0thoaméana+b +c=2013.

a b C
+ + <1.
a+ \/2013a +bc b++2013b+ca c++/2013c+ab

Déu dang thire say ra khi nao?

Chung minh

HET
SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10 THPT
TAO NAM HQC: 2013 - 2014
HA NAM Mon: Toan (Chuyén Toan)

HUONG DAN CHAM
(Hwong dan nay gom 4 trang)

Cau Néi dung Piém
\y_ 2a(a 223+ B (2Va- J3b) -2\
A a)M =
Caul ) av/2 ++/3ab
2,0d
( ) DK xac dinh caa M: {a,sz@{a>O 0.25
az0 b>0 '




M = 22t 2a+/2 —2/3ab +2+/3ab —3b—2a\2

0,25
a2 ++/3ab
_ 2a-3b _(V2a++3b)(2a-3b) _2a-3b 0
av/2 ++/3ab Ja(y/2a +/3b) Ja ’
b)TacéM=x/§—\/3T? Voi a=1+3«/§,b=10+% 0,25
3 30+22v2 _ (30+2242)(3v2-1) _102+68v2 095
a  1+3J2  (1+3J2)3V2-1) 17 !
Vay E:Jawﬁzﬂ/(uﬁ)zzmﬁ 0,25
Tudo M= 2-(2+J2)=-2 0,25
a) X°—5x°+ (2m +5)x —4m + 2 =0 (1)
<:>(x—2)(x2—3x+2m—1):0<:>[ 2: Néu
X®—=3x+2m-1=0(*)
(=2 0,25
{ ) trir 0,25 diém
X*—3x+2m-1=0
Pé (1) c6 ba nghiém phan biét thi pt (*) c6 hai nghiém phan biét khac 0.95
2 )
R A “n . [A>0 13-8m>0 3 13
((z:aoudz) Dieu kien la {4—6+2m—1¢0©{2m¢3 7Ny 0.5
’ b) Ta c6 ba nghiém phan biét cua phuong trinh (1) 1a X1 = 2; X5} X3 0.25
trong do X,; X3 1a hai nghiém phan biét cua pt (*) ’
Khi d6 x;° + X" + X5° = 11
S 4+ (X +%) = 2%% =11 (%, + X, ) —2%,%, = 7(**) 0,25
. . - e, , =3
ap dung dinh ly Vi-ét doi vai pt (*) ta co {f : Xi o1 (0,25 @)
23 - 0’5
Vay (**) < 9-2(2m-1)=7 < m=1 (thoa man DK)
Vay m = 1 12 gié tri can tim.
Taco A=444...4=444...4000..0+444...4=444..4 (10" 1)+ 888...8 025
2n n n n n n !
2
=4111...1.999...9+B =4.111...1.9.111...1+B = [6.111....1} +B 0,25
n n n n n
2 2
i =(§.888....8j +B:(§Bj +B 0,25
Cau 3 4 4
(1,0 d) | Khi d@6
2 2 2
A+ZB+4=(§BJ +B+ZB+4=(§B] +2.§B.2+4:(§B+Zj
4 4 4 4
2 0,25

2 2
:(§.888....8+ 2} = (3.222....2+ 2} = [666....68}
4 n n n-1

Ta co6 diéu phal chitng minh.




Cau 4
(4,0 @)

a) MA, MB 14 céc iép tuyén cua (O)
= MAO = MBO = 90°

0,25

I 1 trung diém cta CD =0l L CD => MIO =90°

0,25

= A, |, B cung thu¢c duong tron duong kinh MO

0,25

— Tir gidc MAIB noi tiép duong tron duong kinh MO.

b) MA = MB (tinh chat hai tiép tuyén cat nhau)

OA=0B

= MO la duong trung truc cua AB

= MO 1L AB

— MH.MO = MB? (hé thirc lugng trong tam giac vuéng) (1)

0,25

MBC =MBD :%Sd BC

— AMBC ~ AMDB(g.g)
MB MD

= — MC.MD = MB? (2)
MC MB

0,25

Tu (1) va (2) = MH.MO = MC.MD

ME _MO = AMCH ~ AMOD(c.g.c)
= MH MD

= MHC = MDO

0,25

=t giac CHOD ndi tiép ’
= H thudc duong tron ngoai tiep A COD.

0,25

¢) Goi Q 1a giao diém cua AB va Ol
Hai tam giac vudng MIO va QHO cd 10H chung
= AMIO ~ AQHO

0,25

MO _ 0Q
_, Ol OH
2
_oo_MoOH oa* R
ool ol

, (R1aban kinh (O) khong doi)

0,25

O, I ¢6 dinh = d dai Ol khong doi
= lai c6 Q thudc tia Ol ¢o6 dinh

0,5




— Q la diém cb dinh = dpcm.

d) AHC =90° + MHC =90° +ODC = 90° ,180°-coD (ACOD can tai O)
= 180° —ECOD=1(3600—stBCB)=lstAD 0,25
2 2 2
= CBD (3)
CAH =CDB (4) (hai gdc ndi tiép cling chin cung BC)
T (3) va (4) = AAHC ~ ADBC(g.9) 0.95
HA BD ’
= e Bc
AMBC ~ AMDB(g.g) (churng minh trén)
_MD_MmB_BD
MB MC BC 0,25
BDY MD MB MD ©)
(e
BC/ MB MC MC
MD HA’
Tir (5) va (6) =2 =1 0,25
Taco6 2013a + bc=(a + b + c)a + bc =a’ + ab + ac + bc = a° +bc +
a(b +c)
Theo BDT C6-Si cho hai s duong ta co a’+ bc > 2a+fbc. T do 0,25
a’+bc+a(b+c) > 2avbc +a(b +c)=a(b +c+ 2vbc) = a(
Jo+4c)”
Vay
2 < a - a ___Ya (1) | 025
a+y2013a+be a(\/BJM/E)Z Ja(Va+b+e) Ja+b+c
CAu 5 Chung minh tuong tu dugc
(1,0 d) b b C PR R
b++2013b+ca +fa++b+c c++2013c+ba  a++b+c
cong tirng vé cua (1); (2)- (3) ta duoc 0,25
c Na+\b+c 4
a+ «/2013a+ bc b+ \/2013b taa o+ J2013c + ab J5+J'+J_
a’ =bc
N b® =ca
Dou “=" xay ra < , Sa=bh=c=671 0,25
c-=ab
a+b+c=2013

**

HUONG DAN GIAI CAU 3,5 MON TOAN CHUYEN HA NAM

A=4.111..1= 410" +10™" 2 +...+1)
—

Cau 3: Tur gia thiét ta co 2n

B=2.888...8=16.111...1=16(10"" +10" % +...+1)
— —

n n




Tur @6 suy ra D=A+2B+4=4(10"" +10*"* +...+1) +16(10" " +10" % +...+1) +4
9D =4(10-1)(10*" " +10*"? +...+1) +16(10-1)(10" * +10" % +...+1) + 36
4(10°" —1) +16(10" —1) + 36
9D==4(10"" +4.10" + 4)

- [2(10” ¥ 2)1
Suy ra dpcm.
a a

a+2013a+bc a+4(a+b+c)a+bc

Cau 5: Vi gt da cho ta co: = a = a(za— \ (a+b)a+c))
a+a/(a+b)(a+c) a—a’—ab-ac-bc
_ a(2,/(a+b)(a+c) —2a) < a(a+b+a+c-2a) _ ab+ac
2(ab+ac+bc) 2(ab+ac+bc) 2(ab+ac+bc)
(theo BPT cosi 2+/ab <a+b dau = xay ra khi a=b.
ab+ac N bc+ba N cb+ac
ab+ac+bc ab+ac+bc ab-+ac+bc

Dau dang thirc xay ra khi a=b=c= 2013:3=671.

Tu dosuyraVT< =1 (bPCM)

UBND HUYEN PE THI CHON HOQC SINH GIOI HUYEN
PHONG GIAO DUC - PAO TAO NAM HOQC 2013-2014
HUYEN VINH BAO MON: TOAN LOP 9
Thoi gian 1am bai 150 phat khdng ké thoi gian giao dé

PF CHINH

Bai 1: (4 diém) Cho bidu thuc: P = Xy VXY () Xy
1-Jxy  1+xy 1-xy

a) Rut gon biéu thuc P.
2
2+x/§'

Bai 2: (4 diém) Trong mit phang toa d6 Oxy, goi (D) va (L) lan luot 13 dd thi

b) Tinh giatri cua P véi x =

s g 1.3,
cua hai ham so: y=-2X+7 v y=|x].

a) V& do thi (D) va (L).
b) (D) va (L) cét nhau tai M va N. Chiang minh OMN Ia tam giac vudng.
Bai 3: (4 diém) Giai phuong trinh: 6x* —5x° —38x? —5x +6=0.
~ Bai 4: (2 diém) Qua dinh A cua hinh vudng ABCD canh la a, v& mét dudng
thang cat canh BC ¢ M va cit duong thang DC ¢ 1.
1 1

=
M? AP a?

Chuang minh rang:

Bai 5: (6 diém)



Cho hai duong tron (O ) va ( O') & ngoai nhau. Puong ndi thm 00’ cit duong
tron (O ) va ( O) tai cac diém A, B, C, D theo thir tu trén duong thing. Ké tiép tuyén
chung ngodi EF, E e(0O) vaF e (O'). Goi M la giao diém cua AE va DF; N 12 giao
diém caa EB va FC. Chtrng minh rang:

a) T giac MENF la hinh chir nhat.
b) MN LAD.
c) ME.MA = MF.MD.



UBND HUYEN DAP AN VA HUONG DAN C!—IAM THI
PHONG GIAO DUC - PAO TAO KY THI CHON HOC SINH GIOI HUYEN
NAM HOC 2013-2014-MON: TOAN LGP 9

Bai Pap an Piém
1 | bKXD: x>0;y>0;xy #1. 0,5d
a) | Mau thac chung la 1 — xy

(WX ) xy) + (VX = fy)A=fxy) 1-xy+X+y+2xy
P= : 0,5d

1-xy 1-xy

:x/;+x\/§+\/§+y\/;+\/;—x\/§—\/§+y\/; 1-Xxy 0,5 d

1—xy 1+ X+Y+XY

_ 2y ) 2dx@+y) 24X 054

L+x)A+y) @Q+x)1+y) 1+x ’

b) 2 2(2-3)
X = = =3-23+1=(\/3-1)*

2143 4-3 (V3-1) 0,54
&:ﬂ/(,ﬁ_ﬁ:‘\@_q:\@_l 0,5d
P— 2(\/5_1) — 2\/§_2 — O,Sd

1+(\3-1)2 1+3-23+1

2(3-1) 6J3+2
p_2(3-1) 63+ 05

523 13

2 1 3 x=0 _3
) |Pothi y=—=Xx+=c6:4 —Y=3 0,5d
2" 2
y=0=x=3
DS thi \x\ X khix>0
oth1 y=|X|=
HY “x khi x<0 0,5d
Db thi nhu hinh v&:
I.'Y
1d
»
X
b) | D6 thi (D) va (L) cét nhau tai hai diém c6 toa d6 M(1; 1) va N( - 3; 3) 0,5d
Taco: OM = 12 +12 =2 = OM? =2

H__J




ON = /3 + (-3)2 =342 = ON’= 18

0,5d
MN = {/(1—-3)? + (1+3)? =20 = MN? =20
Vi: OM? + ON* = MN? 0,5d
Vay: tam gidc OMN vudng tai O 0,5d
Ta thay x = 0 khdng phai la nghiém cua phuong trinh
Chia ca 2 vé ctia phuong trinh cho x° ta duoc:
6x° —5x—38—§+£2=0
X X
, 1 1
< 6(X° +—)—-5(x+—=)-38=0 1d
X X
Dt y:x+1 thi: x° +i2:y2 -2
X X
Ta dugc pt; 6y> — 5y — 50 = 0 <=> (3y — 10)(2y + 5) = 0
10 5
Do do: =—Vvay=—— 1d
Y 3 Y 2
* V6i y:%thi: +1=E<:>3x2—10x+3=0
X
L
<=>(3x-1)(x-3)=0<=>|"" 3
X, =3 1d
* V6i y:—E thi: x+£:—g<:>2x2 +5x+2=0
X
. =1
<=>(2x+1)(x+3)=0<=>|"°" 2
X, =-2 ld
A B
M
J D c 1
V& Ax L Al cat duong thang CD tai J. ‘ 0,5d
Taco A AL vudng tai A, c6 AD la duong cao thugc canh huyén 1J, nén:
1 _ 1.1
ar ar A W 0,5d
Xét hai tam giac vuong ADJ va ABM, ta co:
AB = AD =a; DAJ=BAM (gdc co6 canh twrong trng vudng goc) 0.5 d
= AADJ = AABM. Suy ra: Al = AM ’
Thay vao (1) ta dugc: ! L 0,5d

1
= + =— (dpcm
AD? ANE T AP g dpem)




a) | Taco AEB=CFD =90 (géc noi tiép chan nita duong tron)
Vi EF la tiép tuyén chung cua hai duong tron (O) va (O'), nén:
OE L EFVaOF L EF=>OE // OF 0,54
=> EOB =FO'D (gbc dong vi) => EAO = FCO' 0.5 d
Do d6 MA // FN, ma EB L. MA=>EB L FN ’
Hay ENF=90°, 05 d
Tt gidc MENF ¢6 E=N=F=90°, nén MENF Ia hinh chix nhat
0,5d
b) | Goi I 1a giao diém ciia MN va EF; H 14 giao diém cua MN va AD
Vi MENF 13 hinh chit nhat, nén IFN = INF 0,54
Mt khéc, trong dudng tron (O): IFN =FDC =% sd FC
0,5d
=> FDC = HNC‘ 05d
Suy ra AFDC dong dang AHNC (g - g) 0.5 d
=> NHC = DFC =90° hay MN 1 AD
C) | Do MENF Ia hinh chit nhat, nén MFE = FEN 0,5d
Trong duong tron (O) c6: FEN =EAB = 1 sd EB
2
0,5d
=> MFE =EAB
Suy ra AMEFdong dang AMDA (g —09) 0.5 d
_ME _ MF 0.5 d

=>—=—— hay ME.MA = MF.MD
MD MA




SO GIAO DUC VA PAO TAO KI THI CHON HOQC SINH G101 TINH
HAI DUONG LOP 9 NAM HOQC 2013-2014
MON THI: TOAN
Thei gian lam bai: 150 phut
PE THI CHINH THUC Ngay thi 20 thang 03 nam 2014
(dé thi gom 01 trang)

Cau 1 (2 diém).

VI-VI-E (a0 + =)
2-1-x*
voi —1<x<1.

b) Choavab lacacséthoamin a>b>0va a’—a’h+ab’—6b>=0.

a‘—4b*
b*—4a*”

a) Rut gon biéu thac A=

Tinh gia tri cua biéu thuc B =

Cau 2 (2 diém).
a) Giai phuong trinh X?(X? +2) =4—x~/2X* +4.
3 _
b) Giai hé phuong trinh {Xs :2“ y
Yy’ =2y +X
Cau 3 (2 diem).
a) Tim cac sO nguyén duong X, y thoa man phuong trinh xy* +2xy +Xx=32y.
b) Cho hai sb tu nhién a, b théa man 2a*+a=3p*+b.
Chung minh rang 2a+2b+1 1a so chinh phuong.

Céu 4 (3 diém).

Cho tam giac déu ABC nai tiép duong tron (O, R). H 1a mét diém di dong trén
doan OA (H khac A). Puong thang di qua H va vudng goc véi OA cét cung nho AB tai
M. Goi K 1& hinh chiéu caa M trén OB.

a) Chung minh HKM =2AMH.

b) Céc tiép tuyén cua (O, R) tai A va B cit tiép tuyén tai M cua (O, R) lan luot
tai D va E. OD, OE cat AB lan luot tai F va G. Chiang minh OD.GF = OG.DE.

¢) Tim gia tri 16n nhat cua chu vi tam giac MAB theo R,

Cau 5 (1 diém). ,
Cho a, b, ¢ la céc so thuc duong théa mén 2ab + 6bc + 2ac =7abc . Tim gia tri
4ab  9ac | 4bc
+ + :
a+t2b a+4c b+c

nho nhat cua biéu thuc C =



SO GIAO DUC VA PAO TAO HUONG DAN CHAM PE THI CHON

HAI DUONG HOQC SINH GI10I TINH
--------------------------- LGP 9 NAM HQC 2013-2014

MON THI: TOAN

Ngay thi 20 thang 03 nam 2014
(Huéng dan cham gom c6 03 trang)

Luu y: Néu hoc sinh 1am theo cach khac ma két qud diing thi gidm khdo vin

cho diém toi da.

Cau N@i dung Piém
V11X (VI +«/1—X)(2—xf1—xz)
A 0.25
Ca 2—1-x
au
1a: —J1-\1- % (NVEF X L= x) 0.25
(1,0 d) =\/(1—«/1—x2)( T+ 1—x)2=\/(1—«/1—x2)(2+2 1—x2) 0.25
= 2)(2 :|x|\/§ 0.25
a’—a’b+ab’—6b’ =0« (a—2b)(@*+ab+3b*)=0 (*) 0.95
Via>b>0 =a*+ab+3b’>0 néntur(*)tacé a = 2b 0.25
Cltau bidy th a'—4b* 16b* —4b*
© | Vay biéu thic B= =
(10 4) ay bieu thu o 12" - b _6db’ 0.25
_ 120t 4
- —63b* 21 0.25
2
Bit t=xy2x* +4 =7 =2(x" +2x* ) = xz(x2+2):% 0.25
2 -
ta dugc phuong trinh %:4—tc>t2+2t—8=0<:{::2 0.25
x<0 x<0
r.- - _ 2 2 - _
Cau Véoit=-4tacd xy2x*+4 4®{2(X4+2X2)=16©{x4+2x2—8:0
9a: 0.25
. x<0
(1,0 @) @{X2:2©X=—~/5
x>0 x>0
e — Z 2 _
VGit=2 tacd xy2x +4_ZQ{Z(X“+2X2)=4©{x4+2x2—2:0
. 0.25
<:>{ 3 A x =+/v3-1. Két luan nghiém cua phuong trinh.
X = —
cau | Tuhétaco x*y+x)=y*(2x+y) < (¢ —y?)(2y+x* +y?)=0 0.25
2b: X=Yy 0.25

(1,0 d) <::’(X"')’)3()(_3/):0C3{X:_y




*V6i x =y tatim duoc (x;y) = (0; 0); (V3;4/3);(—V3:—3) 0.25
* V6Gi X = -y ta tim duoc (X ; y) = (0; 0); (1;,-1);(-11)
Vay h¢ phuong trinh c6 nghiém 0.25
(X5 Y) = (0; 0); (V3;4/3)5(—/3;—3);(~L1);(1,-1)
Xy +2xy +x =32y < x(y+1)* =32y
Do y nguyén duong = y+1-0= x= 32y2 0.25
(y+1)
A Vi (y,y+1) =1=(y+1)° €U (32) 0.25
CSa‘_J Ma 32=2° = (y+1)2 = 2° Va (y+1) = 2(Do (y+1) >1) 0.25
a gd) *Néu (y+1)2=2"=y=1x=8
’ *Néu (y+1)2=2"=y=3x=6
Vay nghiém nguyén duong cua phuong trinh la: 0.25
x=8 . |[x=6
va
R
2a’ +a=3b’+b < (a-b)(2a+2b+1) =b* (*) 0.25
Goi d lauéc chungcua (a-b,2a+2b+ 1) (deN"). Thi
(a—b):d ) -
) {(2a+2b+1)2d = (a-b)(2a+2b+1):d 0.25
Cau _ _
3b: =b*:d*=b:d
(1,0 &) Ma (a—-b):d =>a:d = (2a+2b):d ma (2a+2b+1):d =1l:d=>d=1 0.25
Do d6 (a- b, 2a +2b+ 1) = 1. Tir (*) ta duoc a-b va 2a+2b+1 12 $0 0.5
chinh phuong => 2a+2b+1 la so6 chinh phuong. '
X A Qua A ké tia tiép tuyén Ax cua (O). Ta
6 A =10 =Lsaam (1)
y 272
M
0 0.25
Céu
4a: B ¢
(1,0 @) \/
C6 Ax /I MH (cung vudng goc véi OA) = A, =M, (2) 0.25
T giac MHOK noi tiép = O, =K, (cungchan MH )  (3) 0.25
Tu (1), (2), (3)taco M, =%K1 hay HKM =2AMH. 0.25




C6 ttr giac AOMD noi tiép (4)

0.25
Céau
4b: 1 1
A =—sdBM;0O, =0, =—sdBM
Lo | ' 2 2 0.25
= A, =0, = t gilc AMGO noi tiép (5)
T (4), (5) tacd 5 diém A, D, M, G, O clng nam trén mot duong tron
0.25
=G, =D, =D,
= AOGF va AODE dong dang
-, 96 _CF |y OD.GF = 0G.DE. 0.25
OD DE .
A Trén doan MC lay diém A’ sao cho
lk MA’ = MA = AAMA' déu
l S A=A, (: 60° — BAA')
= AMAB=AA'AC=MB=A'C
M S, 0.25
‘ 4
Céau 5 c
4c:

(1,04d) | — MA +MB=MC 095
Chu vi tam giac MAB la MA + MB+ AB=MC+ AB<2R + AB '
bang thuc xay ra khi MC la duong Kinh cua (O) => M la diém chinh
gitra cung AM => H Ia trung diém doan AO 0.25
Vay gia tri I6n nhat caa chu vi tam giac MAB la 2R + AB
Goi I 1a giao diém cia AO va BC :AI:%R:ABT*E:AB:R\E 0.5
Gia tri 16n nhit caa chu vi tam giac MAB 12 2R + AB = (2 ++/3)R
Tu gt : 2ab+6bc +2ac=7abc vaab,c>0
Chia ca hai vé cho abc > 0 :§+g+§:7

) 1001 1 X,y,2>0 0.25
ﬁa:)‘g): dat x= 2’ b’ C :{22+6x+2y:7
’ KhidéC:4ab+9aC+4bC= 4 ., 9 4
a+2b a+4c b+C 2x+y 4x+z y+z
=C= +2X+ Y+ +4x+z+—i—+y+z—Qx+y+4x+z+y+D 0.25

2X+Yy 4x+12 y+12




2 9 2
:L\/XiTy_ﬂ/X_'—zy} +(ﬁ—«/4x+z] +(ﬁ—a/y+z] +17>17 | 0.25

Khi X:%,y:z:l thiC=7
Vay GTNNcuaCla7 khi a=2;b=1;c=1

0.25

L L KI THI CHON HOQC SINH G101 CAP TINH
SO GIAO DUC VA PAO TAO NAM HQC 2013 - 2014

PHU THO MON: TOAN - THCS ‘
Thoi gian lam bai 150 phut khéng ké thoi gian giao dé

| PE CHINH THUC |

Caul( 3,0 diém)
a) Giai phuong trinh trén tap nguyén
x> +5y? —4xy +4x -8y —12=0
b)Cho P(X) = x® —3x* +14x - 2.
Tim céc s6 tu nhién x nho hon 100 ma P(x) chia hét cho 11
Cau 2( 4,0 diém)

a’-3a+2 . , ,
— , bidt a =3/55+ /3024 +3/55 /3024
a’—4a“+5a-2
b) Cho sé thuc x,y,z d6i 1 khac nhau théa man x® =3x-1;y® =3y-1,z° =3z-1
Chung minh rang x> +y? +2z2 =6
Cau 3( 4,0 diém)

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

3x? +2y? —4xy +Xx+8y—-4=0

a) Tinh gia tri biéu thirc P =

b) Giai h¢ phuong trinh: {xz Ve 2x4y—3=0
Cau 4( 7,0 diém)

Cho duong tron (O;R) va day cung BC khong di qua tam .Goi A la chinh gitra
cung nho BC.GAc noi tiép EAF quay quanh diém A va c6 s do bang « khong ddi sao
cho E va F khac phia véi diém A qua BC ;AE va AF cat BC lan luot tai MvaN .Lay
diém D sao cho ttr giac MNED la hinh binh hanh .

a)Ching minh ti gidc MNEF nai tiép .

b) Goi I 1a tam dudng tron ngoai tiép tam giac MDF .Ching minh rang khi goc
noi tiép EAF quay quanh A thi | chuyén dong trén duong thang ¢ dinh.

¢) Khi « =60° va BC=R ,tinh theo R d6 dai nho nhét ctua doan Ol.

Cau 5( 2,0 diém)
Cho cac sb thuc duong x,y,z thoéa man x+y+z=3
2X2 +y* +7° +2y2+x2+z2 +222+y2+x2

Chuang minh rang P y— P

> 4xyz

—Hét—
Ho VA T8N thi SINN..eovee e s6 bao danh.....



Thi sinh khdng s dung tai ligu,Can bg coi thi khong gidi thich gi thém

HUONG DAN
Caul( 3,0 dgiem)
a) Giai phuong trinh trén tap nguyén
b) Cho P(X) = x® —3x* +14x -2,
Hudéng din
a) X* +5y* —4xy +4x -8y —12 =0 < x* —4x(y —1) — (5y* —8y —12) = 0(*)
dé PT(*) c6 nghiém nguyén x thi A’ chinh phuong
AN =4(y-1)? -5(5y* -8y -12) =16—y* <16
tr d6 tim dugc (x;y)e {(2,0)(-6;0),(~10,-4);(6;4); }
Céach khac x* +5y* —4xy +4x -8y —-12=0< (x—2y+2)* +y* =16 =4 +0°
xeét tung truong hop sé ra nghiém
b)tacd P(X) =x>—3x* +14x —2 = (X - 2)(x* - X +12) + 22
dé P(x) chia hét 11 thi (x-2)(x? -x+12)'11
ma (x?-x+12)=x(x -1)+1+11 ta cd x(x-1)+1 khong chia hét cho 11
suy ra (x?-x+12) khong chia hét cho 11 nén x-2 chia hét co 11 ma x<100 ;
xeN
suy ra x e {2:13,22;35;47;57,68;79;90}
Céach khac P(x) =x® —3x? +14x—2=[ (x-1)° -1+11x 11| (x-1)° -1 J11
Suy ra (x-1)® chia co 11 du 1 suy ra x-1 chia cho 11 du I suy ra x chia cho 11 du
2 ma x<100 suy ra ket qua
Cau 2( 4,0 diem)

a’—-3a+2 L
— , biét a =3/55+ /3024 +3/55- /3024
a’—4a“+5a-2

b)Cho s thuc x,y,z d6i 1 khac nhau théaman x® =3x-1;y* =3y-1,z° =3z -1
Chung minh rang  x?+y? +2z2 =6
Huéng dan
a) tinh a® =110-3a < (a-5)(a°* +5a+22)=0«<a=5 thay a=5 vao P :%

a)Tinh gia tri biéu thic P =

b) Cong ca ba dang thuc ta co hé
x*=3x-1 x*—y*=3(x-y) x® +xy +y? =3(2)
yi=3y-1oy -2 =3(y-2) @< y*+2y+2° =3(2)
2°=3z-1 2 —x*=3(z-x) x> +xz+2° =3(3)
trir (1) cho (2) ta dugC (x—z)(x+y+2)=0<>Xx+y+2z=0
cong (1) ;(2) ;() tacd 2(x* +y* +z*)+xy +yz+x2 =9(*)

2 2 2
5 X*+y*+z
ma tu x+y+z=0 suy ra xy +yz +xz = XAy *z

Cau 3( 4,0 diém)

a) Giai phuong trinh 3x—1+x4—_1 =/3x+1
X

thay vao (*) ta c6 dpcm



o 3x? +2y* -4 8y—4=0
b) Giai hé phuong trinh: Xoray may ey
x> —y?+2x+y-3=0
Hudéng dan

a) HD dkxd xz_?l

3X —1+X4—_1 =V3X+1 < 4X(BXx —1) + X —1=4xy/3Xx +1 <= 12x* —3x —1=4x~/3x +1
X

4X =2X++/3x+1 2X =~/3x+1
16x2:(2x+«/3x+1)2<:{ T { ’

=
—4X =2X++/3x+1 —-6Xx=+/3x+1
giai ra pt cé 2 nghiém x=1; x = 3_7“2153

b)
{3x2 +2y2 —Axy + X +8y—4=0 {3x2 +2y? —4xy + X +8y —4=0(1)
=

x> —y2+2X+y-3=0 2x% —2y% +4x +2y -6 =0(2)

ldy pt(1) trir pt(2) t{ fuoc
(x—2y)* =3(x-2y)+2=0 (x-2y -1)(x-2y -2) =0

X=2y+1
=
X=2y+2

thay vao phuong trinh x* —y? +2x+y-3=0 hé c0 4 nghiém

(x; y)E{(l;O);(—5—3):[_7+mflsh/@){_?_‘/@;_13_‘/@}

3 6 3 6
Cau 4( 7,0 diém)

Hudéng dan

a) ~ENB=~EFM suy ra ~ ENM+ 2 EFM=180°



b)goi giao (O) va (1) tiép tam gidc MDF tai P ta c6 « DPF=~DMF =~ EAF=¢

mit khac ~ EAF=~EPF nén ~ EPF=DPF nén E;D;P thang hang suy ra EP//BC ma
AO 1 BC = AO L EP goi AO cat EP tai H ;Ol cat PF tai K thi K 13 trung diém FP va Ol
vudng géc FP nén tir giac OHKP nai tiép suy ra ~ HOl= 2 HPF=« ( khong doi)

suy ra | thuoc tia Ox tao véi tia AO mot goc bang o

RN

wﬁ C
A
¢) khi BC=R ; ~ EAF==60° thi tam gidc OBC déu suy ra IO di qua B ta chang minh
dugc OI min khi F tring P khi d6 EF/BC tam giac AMN; MDF déu khi d6 IM/AO ta
tinh BQ;QM duoc ap dung Talet tam giac BIM c¢6 AO//IM tinh dugc Ol

Cau 5. Huéng dan
Loi giai 1
2x2+y2+22+2y2+x2+22+222+y2+x2
4-vyz 4—xz 4 —yx
X4y +xP 422 +x2+y2+y2+z2 +zz+y2+x2+zz
xyz(4 - yz) Xyz (4 - xz) Xyz(4 - yx)
S 2Xy + 2XZ N 2Xy +2Yyz N 2X2+2y1
Cxyz(4-yz)  xyz(4-xz)  xyz(4-yx)

[ y+2 X+ 2 X+ 2 ]
N=2 + +
yz(4-yz) xz(4-xz) yx(4-yx)

> 4xyz

=M

> 4(*)

[ 1 1 1 ) ( 1 1 1 J
=2 + + +2 + +
2(4-yz) x(4-yz) y(4-yx) y(4—yz) zx(4-yz) X(4-yx)
6 6 123/3
N > + -
yz(d-yo)d-x)4-xy)  Yxyz(4-yz)(d-xz)(4—xy) 3/3xyz(4- yz)(4—xz)(4—xy)
Mat khac

xyz+4-xz+4—xy+4—-yz\' (3xyz+12-xz-xy-yz)'
Br(a- )4 yo)d ) s [ VAT ADY AN (S92 12 oy




Ma1+1+1> 9 =3<:>xy+yz+xz

>3 3Xyz—-xy—-x2—-yz<0

X Yy Z X+y+z Xyz
4
3xyz(4 - x2)(4— yz)(4 - xy) < (3’“’2 12 _:Z - yz) =81 33xyz(4— xy)(4—x2)(4— yz) <33
12:{/— A “_ 2 H —_\y——
Nén M >N > 23 =4 BDT (*) dugc cm dau xay ra khi x=y=z=1
PHONG GD&DPT KI THI HQC SINH GIOI
HUYEN Mén: TOAN NAM 2009-2010
-3¢ - Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1 (2.0 diém). Cho biéu thic:

at=w=ud )

a) Rut gon P.

b) Tinh gié tri cua P tai a =(2+\/§)(\/§—1)x/2—\/§ .
Cau 2 (1.5 diém).Giai phuong trinh: \/x —2JX -1 —/x—1=1.

CAu 3 (2.5 diém). Chox,y 1a cac s6 duong.

a) Chung minh: §+X >2.
X

b) Tim gia tri nho nhat cta biéu thirc: M = LA A 5 Xy 5 -
y X X" +y
Cau 4 (3.0 diém). Cho diém M nam trén nia duong tron tdm O duong kinh AB = 2R
(M khong trung véi A va B). Trong nira mat phang chira nira duong tron ¢6 bo 1a duong

thang AB, ké tiép tuyén Ax. Puong thang BM cat AX tai |; tia phan giac ctia IAM cat
nira dudng tron O tai E, cét IB tai F; duong thang BE cit Al tai H, cit AM tai K.
a) Chimg minh 4 diém F, E, K, M ciing nam trén mot duong tron.
b) Ching minh HF L Bl .
€) Xéac dinh vi tri cia M trén nira duong tron O dé chu vi AAMB dat gia tri 16n
nhat va tim gia tri d6 theo R?

Cau 5 (1.0 diém). Tim cac sb tu nhién X, y biét rang:
(2°+1)(2"+2)(2" +3)(2" +4) -5 =11879.

*Ghi cha: Thi sinh khong duoc swr dung tai liéu.



PHONG GD&DT

KI THI HQC SINH GIOI LOP 9

Moén: TOAN
PAP AN,
CAU NOI DUNG PIEM
ax>0
: 0
Pidu kién 4+/a %1 @{a>
a=l
Ja#0 0.25
2 2
a|,_(Ya+1) -(Va-1) +4va(a-1) a 0.25
a-1 Ja
4Ja+ala(a-1) 4Ja@l+a-1)
1 = = =4a 0.25
Ja Ja
Vay P=4a 0.25
a=\/(2+J§)(2—J§)(2+J§).(J§—1) 0.25
b | = (2+¥B)(B-1)=(2+3)(B-1) = [[2+B)(4-24B) 0.25
:\/2(2+\/§)(2—\/§):\/§. 0.25
Vay a=+/2 dodo P=4a=42 0.25
Piéu kién x>1 0.25
\/X—Z«/x—l—x/x—1:1<:>4/(«/x—1—1)2 _Jx-1-1
<:>Hx—1—1‘—«/x—1=1 (1) 0.5
2 Khi Vx-1>1<x-1>1<x>2: Tacod
() = /X —1—-1-/x—1=1. Phuong trinh v6 nghiém 0.25
Khi 0<4x-1<1<0<x-1<1<1<x<2:Taco
(1) (1) ©1-x—1-Vx-1=1<-2/x-1=0<x=1 0.25
Vay x=1 la nghiém cua phuong trinh da cho. 0.25
A~ X .
3/a|Vix>0,y>0 nen§>0va%>0 0.25




Ap dung bat dang thirc a+b> 2Jab diu "=" xayra < a=>b 0.25
tach 2 +2>2 /ﬁlzz 0.25
y X y X
~ XY
Déu "=" xay ra <:>§=X<:>x2=y2<:>x:y(vix>0,y>0) 0.95
X .
y X a 4 4 a :
Via=>+Y>2 nén 3_az§; 0.25
y X 4 2 -
a 1 al 1
Taco —+—2>22,[——=2.—=1
4 a Naa 2 0.25
DodéM:a+1=3—a+§+12§+1=§;M:§<:>a:2<:>X:y 0.25
a 4 4 a 2 2
Vay gia tri nho nhat ctia M bang g khi va chi khi x=y. 0.25
Hinh vé
X
|
F
M
H
K
i A ®) B
Ta c6 M, E nam trén ntra duong tron duong kinh AB nén
FMK =90°va FEK =90°. 0.5
Vay 4 diem F, E, K, M cung nam trén duong tron duong kinh FK 0.25
Ta c6 AHAK cén tai A nén AH = AK (1) 0.25
K 1a tryc tdm ciia AAFB néntacd FK L AB suy raFK// AH (2) 0.25
Do d6 FAH = AFK ma FAH = FAK (gt) cho nén AFK = FAK 0.25
Suy ra AK = KF, két hop vai (1) ta dugc AH = KF (3) 0.25
Tu (2) va (3) ta c6 AKFH 1a hinh binh hanh nén HF // AK. Ma
AK 1L IB suyra HF 1 IB. 0.25
Chu vi cia AAMB =C,,,s = MA+ MB + AB 16n nhat khi chi khi
MA + MB 16n nhit (vi AB khong d6i). 0.25
Ap dung bét ding thie (a+b)’ < 2(a’+b*) dau "=" xay ra
0.25

<a=b,taco (MA+MB)" <2(MA? + MB?) = 2AB?




Nén MA + MB dat gi4 tri 16n nht bing AB«/2 khi va chi khi
MA = MB hay M nam chinh gifta cung AB. 0.25
Vay khi M nam chinh gitra cung AB thi C,,,; dat gia tri lon nhat.
Khi d6

Cue = MA+MB + AB = AB\/2 + AB = (1++/2) AB = 2R(1++/2)
Pat A=(2+1)(2°+2)(2" +3)(2" +4), taco 2".A latich cua 5 s6
tu nhién lién tiép nén 2" Achia hét cho 5. Nhung 2" khong chia het 0.5
cho 5, do d6 A chia hét cho 5. '
Néu y>1,taco (2"+1)(2°+2)(2+3)(2* +4)—5" chia hét cho 5
ma 11879 khong chia hét cho 5 nén y >1 khong thoa mén, suy ra
5| [YTO 0.25
Khi d6 , ta co (2 +1)(2" +2)(2 +3)(2" +4)—-5" =11879
& (28 +1)(2°+2)(2 +3)(2" +4)-1=11879

& (28 +1)(2° +2)(2" +3)(2 +4)=11880 0.25
& (28 +1)(2°+2)(2° +3)(2 +4)=9.10.11.12 = x =3.
Vay x=3;y=0 la hai gia tri can tim.

SO GIAO DUC VADAO TAO  BE THI CHON HOC SINH GIOI LOP 9 THCS NAM HQC 2011-2012
THAI BINH

0.25

0.25

Mén thi: TOAN
PE CHINH THUC Thoi gian lam bai: 150 phut, khong ké thai gian giao dé

Cau 1. (3,0 diém)
_ Cho tam gidc vudng c6 do dai cac canh la nhiing s nguyén va sé do chu vi
bang hai lan so do dién tich. Tim d¢ dai cac canh ctia tam giac do.
Cau 2. (3,0 diém)
Cho biéu thic:

P:\/l—x+(1—x)m+\/1—x—(1—x)m Véixe[—l;l]

Tinh gié tri caa biéu thic P véi x = .
2012

Cau 3. (3,0 diem)
Tim céc sb thuc x, y thoéa mén:
(x2 + 1)2 y? +16x° +\/x2 —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)
ndm trén (P). Goi M la diém thay doi trén (P) va c6 hoanh do lam (—1<m<3).
Tim m dé tam giac ABM c6 dién tich 16n nhat.
Cau 5. (3,0 diem)




Cho tam giac ABC noi tiép duong tron (O;R). Goi I la diem bat ky nam trong
tam giac ABC (I khong nam trén canh cua tam giac). Cac tia Al, BI, CI lan luot
cat BC, CA, AB tai M, N, P.

I BI (I
+ + =2
AM BN CP
1 1 4
+ + < =,
AMBN BN.CP CP.AM 3(R-0OI)

a) Chung minh:

b) Chang minh:

Cau 6. (3,0 diém)
Cho tam giac ABC c6 goc A ti, noi tiép duong tron (O;R). Goi X, Y, z lan luot
la khoang cach tir tim O dén céc canh BC, CA, AB va r 13 ban kinh duong tron
noi tiép tam giac ABC. Chang minh rang:y +z-X =R +T.

Cau 7. (2,0 diém)

x;y €eR \/; \/§<2\/§

Cho x; y théa man 1. Chting minh rang: + <
OSx;ySE I+y 1+x 3

Ho VA 18N thi SINN.ceeeoeeeeeeeeeee e Sé bao danh:..........



SO GIAO DUC VA PAO TAO

KY THI CHON HOC SINH GIOI LGP 9 THCS NAM HOC 2011-2012

THAI BINH
HUONG DAN CHAM MON TOAN
(Gom 4 trang)
CAU DAP AN PIEM
Cau 1 Cho tam gidc vuong cé dg dai cac cgnh la nhimng s6 nguyén va sé do chu vi 3.0
bang hai lan so do dién tich. Tim d¢ dai cac canh cua tam gidc do. ‘ '
Goi d0 dai cac canh cua tam gidc vudng la a, b, ¢ (a la d¢ dai canh huyén)
Theo gia thiet va dinh ly Pitago, ta co:
a+b+c=bc (1) 0.5
b’ +¢* =a’ (2)
=b’+c’+2bc=2(a+b+c)+a’
0.5
<:>(b+c—1)2 :(a+1)2
b+c—-2=a
a+b+c=0 (loai) 05
Théa=b +c -2 vao (2) ta dugc:
2 +be-2b-2c=0e(b-2)(c—2)=2 05
Vi b, ¢ 1a c4c s6 nguyén duong nén ta co cac truong hop sau:
THop | b-2 c-2 b Cc a K.Luan
1 1 2 3 4 5 Nhan
2 2 1 4 3 5 Nhan 1.0
3 -1 -2 1 0 Loai
4 -2 1 0 1 Loai
Vay tam giac can tim c0 cac canh la 3; 4; 5
Cho biéu thic Pz\/l—x+(1—x)x/1—x2 +\/l—x—(1—x) 1-x* xe[-1L1]
Cau 2 ? 1 3.0
Tinh gi& tri cia bieu thac khi x =——.
2012
Ta co: +) 2(1—x)+2(1—x) 1-x? =(x2 —2x+1)+2(1—x)4\/1—x2 +(1—x2) 05
2
=[1—x+x/1—x2}
2
+) 2(1=x)=2(1=x)V1-x" = 1-x 1= | 05
Suy ra: P«/E:‘l—x+x/1—x2 +‘1—x—x/1—x2 05
0.5

=1—-x+41-x> +\/1—XNI—X—\/1+X‘




Vix:_—1:>1—x>1+x :>P\522(1—x)

0.5

2012
1 2013 0.5
=>P=v2|1+ = N2
\/_( 2012) 2012 V2
Cha y: Néu HS tinh P
- Tinh: P =2(1-x)+2yJ(1-x) x* 1.0
- Rt gon: P> =2(1—-x)+2(1-x)[x 0.5
2
- Thay x = duoc P* =2.2913 15, 20132 :2.(2013j 0.5
2012 2012 2012 2012
2013
- Do P khongamsuy ra P=—-4/2
g &m suy 2012J_ 1.0
X Tim céc sé thuc X, y thea man:
Cau3 (X2 +1)2 y? +16x° +\/x2 —2x -y +9 =8x’y +8xy (*) 3.0
Ta co: (*)@[(X2+l)y—4x}2+\/’x2—2x—y3+9 =0 0.5
x*+1)y—-4x =0 x> —4x + =0 (1
= ( )y = Y Y ( ) 0.5
X2 —2x—y’+9=0 x'=2x-y'+9=0 (2)
+ Néu y = 0 thi tir (1) suy ra x = 0, thay vao (2) khdng thoa man 0.5
+ Néuy #0, ta coi (1), (2) la phuong trinh bac hai an x. Biéu kién dé co
) C A =4-y*2>0 2<y<2
nghiém x la: { ! 3y <:>{ Y oy=2 0.5
A=y -820 y=2
Thay y =2 vao hé (1), (2) ta duoc:
2x° —4x+2=0
ox=1 1.0
x°=2x+1 =
Vayx=1y=2.
Trong mat phang tea dp Oxy, cho parabol (P): y=x" va hai diém A(-1;1),
cau 4 | B(3;9) nam trén (P). Goi M la diém thay déi trén (P) va cé hoanh dé lam | 3.0

(-1<m<3). Tim m dé tam giac ABM c6 di¢n tich lon nhat.

S pa = %(AA'+ BB').A'B'

1
=—(1+9).4=20




S pn = %(AA'+ MM').A'M'

1 0.5
=—(1+m*)(m+1
L(1em)(m 1)
1 1 1 1 '
Swesn ==(MM'+ BB').B'M
2
1 0.5
=—(m*+9)(3—-m
S (m*+9)(3-m)
SABM = SABB'A' _SAMM'A' - SMBB'M'
2 0.5
=8-2(m-1)
Tach: Sy, =8-2(m—-1)" <8 va S, =8<m=1
Suy ra Sagm 16n nhat péng 8 m=1 1.0
Vay m =1 1a gid tri can tim.
Cho tam gidc ABC ngi tiép dwong tron (O;R). Goi I la diém bat ky nam
trong tam giac ABC (I khong nam trén cgnh ciia tam giac). Cac tia Al, BI,
Cl lan lwot cat BC, CA, AB tai M, N, P.
Cau 5 a) Chazng minh: AL BL S, 3.0
AM BN CP
, , 1 1 4
b) Ching minh: + - < >
AM.BN BN.CP CP.AM 3(R—OI)
Ké IK, AH vudng géc vai BC tai K, H. Ta co:
IM _IK _ S, R ).5
AM AH S,
Tuong tu, ta co:
E _ SIAC E _ SIAB 25
BN S,. CP S,. '
a e MBC T 0MBC e DTN N ] —
Suyra:M+E+£=l © 25
AM BN CP B V¢ —
AM-AlI BN-BI CP-CI
= + + =1
AM BN CP )5
£+E+g:2 (dpcm)
AM BN CP
b Al BI+CI>OA—OI+OB—OI+OC—OI 05

Tach: 2=—+—+——2>
AM BN CP AM BN CP




<:>22(R—OI) L+L+L

AM BN CP
= 2 > ! + ! +L (viR>OI)
R-0OI AM BN CP

Chung minh: (x+y+z) >3 (xy +yz+2x) (*) ddu ding thac xay ra khi x = y
=z

0.5

Ap dung (*)

1 1 1 1/ 1 1 1Y
- + <— - +—
AM.BN BN.CP CPAM 3\AM BN CP

1( 2 Y 4
<— = d
3(R—OIJ 3(R-OI1) (dpem)

Khi tam giac ABC déu thi diu dang thic xay ra.

0.5

Cau 6

Tam giac ABC ngi tiép dwong tron (O;R) ¢6 goc A t. ...
Changminhrang:y+z-x=R+r

Goi M, N, P lan lugt Ia trung
diém cua BC, CA, AB=0OM =
x, ON =y, OP =z bat AB =c,
BC=a CA=bh.

Ta cO tad giac OMNC ndi tiep
nén theo dinh ly Ptdlémé suy ra:
MN.OC + OM.CN = ON.MC
<::>E.R+X.E=y.E
2 2 2

< cR+xb=ya (1)

0.5

Twong ty, tir hai tir giac noi tiép
OMPB va ONAP ta c0:
bR+x.c=za (2)

yc+zb=Ra(3)

1.0

Mat khac: S, =Soxs +Soac —Sose & (a+b+c)=cz+by—-ax (4)

0.5

Cong v.v.v cua (1) va (2) roi trir v.v.v cho (3) ta duoc

0.5




cR+bx+cx+bR—-cy—-bz=ay+az—-aR
< R(a+b+c)=a(y+z)+b(z—x)+c(y—x) (5)

Cong v.v.v cua (4) va (5) duogc
(R+r)(a+b+c)=(a+b+c)(y+z—x)

< R+r=y+z-x (dpcm) 0.5
X,y €eR
Cau 7 | Cho x, y théa man 1 . Chizng minh rang: Jx \/_ 2.0
0<x, y<5 l+y 1+x 3
T gia thiét suy ra:
1 1 V2 05
+ ——\E — — 20<:>*\K+ S—+\E X 1
(&) &) LR
1 1 1
+) XVX < X.—=; <y.—= =XvXx+ <—=(x+ 2 0.5
) x/i Y\ll§ Yﬁ y\/§ ﬁ( Y) ( )
Lai c6
2+/2 2 1
Ky Sxy s \/_\/gg ( ' j (3)
N 3 4 0.5
X+
v e By (4)
Tu (1), (2), (3) va (4) ta co:
2 2 220 1) 2
< Y= N& L AENE il D el
XVX +y y+\/;+\/§_ 5 (x+y)+ > + ( +4j+ . (x+y) 0.5
S%(1+X+y+xy)
Suy ra: VT = oy _xlxeylyedxely 22 (dpem)
1+y 1+x I+X+y+xy 3 0.25

Dau dang thic xay ra khi: x =y :%

SO GIAO DUC VA PAO TAO KI THI TUYEN SINH LOP 10 THPT

LANG SON NAM HOC 2013 — 2014

Mo6n thi: TOAN (Danh cho lép chuyén)

| PE CHINH THUC |

Thoi gian 1am bai 150 phat (khdng ké thoi gian

giao dé)
De thi gom cé 1 trang, 5 cau

Cau 1 (2 diém)




Trong mat phang toa d6 Oxy, cho duong thang (d):y = 2x—m + 1 va
parabol (P):y = - x%
a. Tim m dé duong thang (d) di qua diém (1; 2);
b. Gia st duong thang (d) cat parabol (P) tai hai diém phan biét A(X:; y1),
B(X2; Y2).
Timm d& (X;— Xp)* + (y1 — Y2)* = 25.
Céu 2 (2 diém)

X
. -1 1
a. Giai hé phuong trinh ); é+ ,
_X+_y:10
x-1 y+1

b. Timx,ythéaman x-y+1=2x-y-vx-2.
Céu 3 (2 diém)

a. Cho tam gidc ABC vudng tai A, diém M di dong trén canh BC, goi D, E
lan Iuot 12 hinh chiéu cia M trén AB, AC. Tim vi tri diém M dé DE c6 do
dai nho nhat.

b. Vi x 14 sb thyc. Tim gia tri 16n nhat va nho nhat caa biéu thicc A =

3X+4
x% +1
Cau 4 (3 diém)

Cho duong tron dudng kinh AB; C 1a mot diém trén duong tron (C
khac A, B). Goi I 1a giao diém ba dudng phan giac trong cua tam giac
ABC, cic tia Al, Cl lan luot cat dudng tron tai D, E.

a. Chung minh tam giac EAI cén;

b. Chang minh: IC.IE = IA.ID;

c. Gia sir biét Bl = a, AC = b. Tinh AB theo a, b.

Céu 5 (1 diém)
Chung minh trong cac s6 c6 dang 20142014 ... 2014 c6 s6 chia hét cho 2013.




DAP AN

Cau Noi dung trinh bay Piém
Cau l| |Duong thang (d) di qua diém (1;2)<=>2=21-m+1 0,5
7 Vay:m=1 0,5
2 diem[ 5 5ng thing (d) cét parabol (P) tai hai diém phan biét <=> X% + 2x —
m+1=0 0,25
c6 hai nghiém phan biét <=> A'=m>0
Theo Pinh li Viet: X; + X, =-2, XX, =-m+1 0,25
Coyr=2x;-m+1 y,=2x%—-m+1=>y -y, =2(X; — Xp) 0.95
NEn: 25 = (X; — Xo)° + (Y1 — Y2)* = 5(X1 — X2)° => (X1 — X2)° = 5 ’
Hay: (X1 + X2)*- 4X1%, =5 =>4 — 4(- m + 1) =5 =>m = 5/4 (t/m) 0,25
Céau = X . y
D = =
5 at u x—1’V yil 0,25
) Khi d6 c6 hé: {3“‘2":2 @{9“‘6":6 @{“:2 0,25
- 2u+3v=10 4u+6v=20 V=2
diém
Tu: L=2:>x=2; L:Z:y:—z 0.25
x—1 y+1 '
Vay hé co nghiém (2; -2) 0,25
Taco:x—y+1=2fx-y-x—2ox-y+1-2/x-y+/x-2=0. 0,25
FMy:@h—y—Qz+¢x—2:O. 0,25
Suyr&(Jx—y—g2:¢x—2:Oc> X—y—-1=+x-2=0. 0,25
Vivay co: x=2;y=1. 0,25
Cau A Do: ADM =AEM=DAE =90°nén ADME
3 . . 0,25
b i la hinh chit nhat
Nén: DE = AM 0,25
2 5 A 5 A
. DE nho nhat <=> AM nho nhat <=>
& B M C
diém I 0,25
Vivay : M la chan duong cao ha tr A 0,25
A= 3Xr4 & AKX +1) =3x+4 < AX®-3x+A-4=0, (*) coO nghiém x | 0,25

X% +1




Néu A =0t (*) co: x=-4/3 0,25
NéuA =0CO: A=9-4AA—4)=—4(A-2)* + 2520®%13As% 0,25
Vay : minA:_—1 khix:_—b:—3; maxA:g khi x:l
2 2a 2 3
0,25
F V& hinh dé chitng minh a 0,25
Cau C
4 D Do AD, CE la cac duong phan giac
nén : 0,25
dizm A = ° DC=DB, EB=EA
Do d6: DC+EA=DB+EB 0,25
E Suy ra: AIE =1AE 025
Vay: tam giac EAI can tai E ’
Ta co: AIE =CID (ddi dinh) 0,25
EAI =DCI (cung chan cung DE) 0,25
Do d6 : AICD ~ AIAE. 0,25
IC ID
ra. —=—=ICIE=IAID
Suy ra ATET C 0,25
AC cit BD tai F. Do AD vira 1a dudng phan gi4c vira 1a duong cao 0.5
nén AABF can. Do d6 AF=AB=x>0 ’
Do: DIB=IBA+IAB=45" nén ABID vubng can
0,25
suyra: DB=a/\2 =>BF =a2
Ap dung hé thirc luong trong tam giac vuéng ACB va BCF c6:
BC?= AB?— AC? = BF?— CF? hay: x¥* - b?=2a’ - (x—b)?<=>x*- |0,25
bx -a>=0
2 2 2 2
Co x = P-vb'+4a’ Vbz“‘a (loai), x = 2ryb+da® \/b2+45‘_ Vay AB =
0,25
b++/b? +4a’




Cau

diém

Ta xét 2014 s6 khac nhau c6 dang 20142014...2014 = a,, 6 n bd

2014.n eN* 0,25
Trong 2014 sb nay ¢4 it nhat hai sé khi chia cho 2013 ¢ cling sé du.
Giasir2s6 d6 la a;, a; (j >1i). Khi do aj—a; : 2013
hay: | 0,25
20142014...2014 — 20142014...2014 = 20142014....20140000...0000: 2013

j 62014 i s6 2014 j—is062014 4is6 0
S6 ¢ dang 20142014...2014 . 10" : 2013
Vi UCLN(10, 2013) = 1 nén UCLN(10", 2013) = 1 v&i moi n € N* 0.25
Vay: c6 sé dang 20142014...2014 chia hét cho 2013 0,25

SO GIAO DUC & PAO

TAO NGHE AN NAM HQC 2010 - 2011

PE CHi NH THU'C

Mén thi: TOAN - BANG B ‘
Thaoi gian: 150 phat (khéng ké thoi gian giao de)

Cau 1 (5,0 diém).

a) Chizng minh rang véi moi s6 nguyén n thi n® +n +2 khong chia hét cho 3.

b) Tim tat ca cac s6 tu nhién n sao cho n* +17 1a mot sb chinh phuong.

Cau 2 (5,0 diém)

b) Giai h¢ phuong trinh: {

a) Giai phuong trinh: x> + 4x+5 = 24/2x+3

2X4y = X’

2y+x = y2

Cau 3 (3,0 diém).

Tim gié tri nho nhat caa biéu thic: A =

4x+3
x* +1

Cau 4 (4,5 diém)

KY THI CHON HQC SINH GIOI TINH LOP 9 THCS




Cho tam giac ABC c6 ba gdc nhon noi tiép dudng tron (O). Cac dudng cao
BE, CF cua tam gidc ABC cit nhau tai H.

a) Chung minh rang BH.BE + CH.CF = BC?

b) Goi K 1a diém dbi xing véi H qua BC. Chting minh rang K e (O).

Cau 5 (2,5 diém).

Cho tam giac ABC noi tiép duong tron tam O, mot diém | chuyén dong trén
cung BC khong chira diém A (I khong tring véi B va C). Budng thang vuéng goc
véi IB tai | cat duong thang AC tai E, duong thang vubng goc voi IC tai | cat
duong thang AB tai F. Chitng minh rang duong thang EF luon di qua mot diém ¢
dinh.

- Hét---

SO GD&PT NGHE AN KY THI CHON HQC SINH GIOI TINH LOP 9 THCS
NAM HOQC 2010 - 2011

DPAP AN PE CHINH THUC
Mon: TOAN - Bang B

Cau: Noi dung

*)Néu n:3=>n” +n:3
nén n’ +n+2/3 (1)
*)Néu n/3=n"+2:3
=n’+n+2/3 (2)
Te(l)va(?) =>VneZ thin® +n+2/3
b, |Dat m’ =n’+17 (meN)
(2,5) =m’-n’=17=(m-n)(m+n)=17=1.17=17.1




Dom+n>m-n

m+n=17 m=9
- -
m-n=1 n=2§

Vayvéin=8tacd n° +17=64+17=81=9’

2.
Giai phuong trinh X* + 4x4+5=24/2x+3 (1)
biéu kién: 2x+3>0=>x > -%
(1) < x> +4x+5-242x+3 =0
& x4 2x+142x+3-242x43 +1=0
& o (x+1)? +(2x43 =1)> =0
(2.5)
x+1=0
=
V2x+3-1=0
x=-1
N
2x+3=1

<> x =—1 thoa man diéu kién

Giai h¢ phuong trinh
2x+y=x’ (1)
2y+x=y’ (2)

Trir ting Vé 2 phuong trinh ta c6: x> —y° =x—y

SE-y)x+y-1)=0

| XY | XY
b Xx+y-1=0 x=1-y

(2.5) |Taco:

. {X=y @{Fy
x(x—=3)=0 x=0 hodcx=3
Vay (x; y) = (0;0); (3;3)

x=1- x=1- x=1-
%) }’2<:> y o y *)
2x4+y =X 2-2y+y=(1—-y) y —y+1=0

Vi phuong trinh y* —y +1=0 v6 nghiém nén hé (*) vé nghiém




Vay h¢ da cho co6 2 nghiém (x; y) = (0; 0); (3; 3)

3.
Timgia tri nho nhat caa A = 42X+3
X" +1
2
Taco: A= 42X+3 :—1+¥4X+4
X +1 x +1
2
A=—1+ 8325
X" +1
Dau"="xayra < x+2=0<x=-2
Vay A =—1 khix=-2
4,
a,
A
(2,5)
Z\ 4
L
Goi I 1a giao diém cua AH va BC = Al L BC
Ta c6: ABHI 4BCE (g, 9)
= BH = Bl — BH.BE=BC.BI (1)
BC BE
Ta c6: ACHI «2» ACBF (g, 9)
H 1
= cH = a = CH.CF=BC.CI (2)
CB CF
Tir (1) va (2) suy ra BH.HE + CH.CF = BC(BI + Cl) = BC?
b, |Goi K 1a diém déi xing ciia H qua BC suy ra HCB = KCB
2,0 N - .z
(2.0) Ma FAI=HCI (do t&r gidc AFIC ndi tiep)
= FAI = BCK hay BAK = BCK
= tir gidc BACK ndi tiép duong tron (0) = K e (0)
S.

+ Khi BAC=90" = BIC =90°.




= F trung véi B, E trung vai C lac d6 EF 1a duong Kinh.
= EF di qua diém O ¢6 dinh.

+ Khi BAC <90° = BIC >90°.
Goi K 1a diém ddi xung cua | qua EF.

= EIF = EAF (cung bu BIC)
EKF = EIF (Do | va K di xing qua EF)

= EKF =EAF
= AKFE nai tiép

= KAB=KEF (cung chin KF) (1)
IEF =KEF (Do K va I d6i xing qua EF) (2)
IEF =BIK (cung phu KIE) (3)

Tu (1), (2), (3) =>KAB=BIK
— AKBI la t& gi4c noi tiép
= Ke(0O)

Ma EF 1a duong trung truc cia KI = E, O, F thang hang.

+ Khi BAC >90° = BIC < 90° ching minh tuong tu.
Viy duong thang EF ludn di qua diém O cb dinh.

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10- THPT CHUYEN
THANH PHO HO CHIi MINH Nam hoc 2010- 2011
M6n thi: TOAN
(Thoi gian : 150 phat — khéng ké thoi gian phdat dé)



Ciu 1: (4 diém)

—+y=1
3) Giai hé phuong trinh

—+5y=3
x+1 y

4) Giai phuong trinh :(2x2 -x)2 +2x°-x-12=0
Cau 2: (3 diém) o
Cho phuong trinh x*—2 (2m+1)x+4m?+4m—-3 =0 (xlaansd)
Tim m dé phuong trinh c6 hai nghiém phén biét x,,x, (x, <x,) thoa
[x,[ = 2[x,|
Ciu 3: (2 diém)

Thu gon biéu thic: A= V7415 +17-45 -\3-2\2

J7+2d11
Ciu 4: (4 diém)

Cho tam gidc ABC can tai A noi tiép duong tron (0).Goi P 1a diém chinh
gitta cuia cung nho AC.Hai duong thang AP va BC cat nhau tai M.Ching
minh rang :
a) ABP=AMB
b)YMA.MP =BA.BM
Cau 5: (3 diém)
¢) Cho phuong trinh 2x* + mx+2n+8=0 ( x 1 4n s6 va m, n la céc sd
nguy@n).Gia st phuong trinh c¢6 cac nghiém déu 1a sé nguyén. Chang minh
rang m? +n* 12 hop sé
d) Cho hai s6 duong a,b thoa a'® +b'" = a'" +b'" = a'” +b'**> .Tinh P=
a2010 + b2010
Cau 6 : (2 diém)
Cho tam giac OAB vudng can tai O véi OA=0B =2a.Goi (0O) la duong
tron tim O ban kinh a.Tim diém M thudc (O) sao cho MA+2MB dat gia tri
nho nhét
CAu 7: (2 diém)

Cho a, b 14 cic sé duong thoa a® +2b? <3¢?.Chang minh 1+% > 3
a C



DAP AN

Cau Hudng dan cham biém
Cau:l: (4 diem
1 +y=1
Caul . <+1 0"
- 3) Giai hé phuong trinh x-2|-1
—+5y=3
x+1
L+y=1 _—2—2y=—2 Jy=1 x=1 05
x+1 - x+1 PN 2 PN !
2 2 2 i5y=3 1 x4 d
+5y=
Py =3 | ——+5y=3 Ix+1 y=3
x+1 x+1 3
4) Giai phuong trinh : (Zx2 -x)2 +2x”-x-12=0
bat ¢=2x"-x, pt tré thanh:
t*+1-12 =0 <t=3 hay t=-4
t=3 =>2x*-x=3<x=-1 hay x=g 0,5d
(4a) 2 05d
t=-4 =>2x*-x=-4 (v0 nghiém) 05 d
Vay pt c6 hai nghiém lax =-1, x =3/2 0’5 d
Cau 2 : (3 diém) o
Cho phuong trinh x*—2 (2m+1)x+4m*+4m—-3 =0(xlaansd)
(*)
Cau 2 | Tim m dé phuong trinh c6 hai nghiém phén bi¢t x,,x, (x, <x,) thoa
[x,|=2[x, |
0°=(2m+1)" —(4m’ +4m—3)=4> 0, Vi moi 1 0,5d
Vay (*) ludn c6 2 nghiém phan biét vai moi m
x, =2m-1;x, =2m+3 05d
[x,|=2[x,| = [2m—1/=2[2m +3|
7
2m-1=2(2m+3) m=-; 0,5d
(3 4d) 2=
2m—-1=-2(2m+3) me_> 15d
Cau 3 | Cau 3 : ( 2 diém)
(24d)

o JT45 +47-5
Thu gon biéu thuc: A= -\J3-242
J7+211




xet M = VT +V5 +7-15

7+2»\/1_1
TacoM>0va MZ:%=2 ,suy raM =42
7+2411 1ld
A=\2-(v2-1)=1
1d
Cau 4 : (4 diem) , q
Cho tam giac ABC can tai A néi tiep duong tron (O).Goi P 1a diem
chinh gitra cua cung nho AC.Hai duong thang AP va BC cat nhau tai
M.Chtrng minh rang :
a) ABP=AMB
b)YMA.MP =BA.BM
A
P
. M
a) AMB:%( sd AB-sdPC) :%( sd AC-s dpc):% sd AP=ABP 2d
b) PA=PC = CAP=ABP=AMB=>CM = AC = AB 1d
AMAC &2 OMBP (g-9)
_ MA_MC _ \1A.MP = MB.MC = MB.AB
MB__MP 1d

Cau 5: ( 3 diém)

a)Cho phuong trinh 2x* +mx+2n+8=0( x la an s6 vam, n lacac s6

Lau 9 | nguyen).Gia su phu’ong trinh ¢6 cac nghiém déu 1a sé nguyén. Chung

minh ring m®+n? 1a hop sb




Gol x,,x,1a 2 nghiém cua phuong trinh = x, +x, :—% XX, =n+4

0,5d

m® + 0’ =(2x, +2x, ) +(xx, —4)" =dx? +4x2x? + x2x? +16 0,5d
3D | =(37+4).(x +4)

x? +4,x2 +4 12 cac s6 nguy@én 16n hon 1 nén m? +n? 13 hop s6 0,5d

b)Cho hai s6 duong a,b thoa a' +b'™ = a' +b'* = a'? + b'? . Tinh P=

a2010 + b2010

Tacoo=2a® +p'® _(a101 b 101) —a™ 1 p™ _(amo + b100)

= a"™ (1-a)+b"™ (1-b)=a"" (1-a)+ "' (1-b)

=a=b=1 1d

= P=a""+p*""=2 0,5d
Céu 6 | Cau 6: ( 2 diem)

Cho tam giac OAB vudng can tai O voi OA=0B =2a.Goi (O) 1a duong

tron tdm O ban kinh a.Tim diém M thugc (O) sao cho MA+2MB dat gia

tri nho nhat
(2d)

Puong thang OA cat (O) tai C va D, véi C 1a trung diém caa OA.Goi E

1a trung diém cua OC

*Truong hop M khéng trung vai C va D

OM 1 _OE
Hai tam giac OEM va OMA dong dang (do MOE = AOM,~—
0OA 2 OM
= — ME _oM _1 = MA =2.EM
AM OA 2 1d




* Truong hop M trung voi C : MA=CA=2.EC=2.EM
* Truong hop M trung véoi D: MA=DA=2.ED=2.EM
Vay ta lubn c6 MA=2.EM 054
MA+2.MB=2(EM+MB)> 2.EB = hing s6 0,5d
Dau “=" xay ra khi M 1a giao diém caa doan BE véi duong tron (O)
Vay MA +2.MB nho nhat khi M 14 giao diém cua doan BE véi duong
tron (O)

Cau 7 | Cau 7 : (2 diém)

Choa, b la cac s6 duong thoa a*+2b*> <3 ¢*.Chang minh l+3b >3
a C
Taco:1+2> 2 (1) (a+2b)(b+2a)>9ab
(24d) a b a+2b
<20’ —4ab+2b >0 < 2(a—b)> 0 ( ding)
0,5d
a+2b <.[3(a® +20%) (2) < (a+2b) <3(a>+20)
& 2a* —4ab+2b* >0 = 2(a—b) >0 (dung) 0,5 d
Tur (1) va (2) suy ra
1 2 9 9 3
—+=> > >= (do a*+2b* <3c?
a+b a+2b \/3(a2+2b2) c ( @ c) 1d
PHONG GIAO DUC PAO KY THI CHON HOC SINH GIOI VAN HOA CAP
TAO HUYEN
HUYEN XUYEN MOC NAM HOC 2016 - 2017
Mon: Toan

Thoi gian 1am bai: 150 phat (khong ké thoi gian giao dé)
Khoa thi, ngay 10 thang 01 nam 2017
PE CHINH THUC

Bai 1:(3,0 diém)
1) Chtrtng minh rang céc s6 A =6 +1 va B=6%*° —1déu la boi cua 7.

. 107 -1 R 107 +1

Bai 2: (5,5 diém)

2% -9 +2ﬁ+1+ﬁ+3
X—5JXx+6 x-3 2-x

1) Rt gon biéu thac: P = VoI X>0;X =4, x#9.




2016x° +2x + 2016
x*+1
3) Tim nghiém nguyén duong cta phuong trinh: 6x°+ 5y = 74

2) Tim gia trj 16n nhit cta biéu thic: Q=

Bai 3: (3,5 diém)

1) Trén miat phiang Oxy, cho duong thiang (d) c6 phuong trinh
(m—4)x+(m-3)y=1 (m la tham s6). Tim m d¢ khoang cach tir goc toa do dén
duong thang (d) 12 16n nhét.

2) Cho céc s6 duong a, b, ¢. Chiing minh ring : 1< —2—+ b .. ¢
a+b b+c c+a

Bai 4:(5,5 diém) Cho nira duong tron (0), duong kinh AB = 2R. Ly diém M bt ky trén
nira duong tron (M khac A va B); cac tiép tuyén tai A va M cua nira duong tron (O) cat
nhau & K. Goi E 1a giao diém cua AM va OK.

1) Chang minh OE.OK khéng d6i khi M di chuyén trén nira duong tron.

2) Qua O ké duong vudng goc vaoi AB cat BK tai | va cat duong thang BM tai N.

Chang minh: IN = 10.

3) V& MH vudng goc véi AB tai H. Goi F 1a giao diém cua BK va MH.

Chang minh: EF//AB.

Bai 5:(2,5 diém) Cho tam giac déu ABC ndi tiép duong tron (O; R). Mot diém P chay
trén cung nho AB (P khac A va B). Ching minh rang tong cac khoang cach tir P dén A

va tir P d@én B khong 16n hon duong kinh caa dudng tron (O).

Ho va tén thisinh: .................coooviiin... Chir ky giam thi s6 1:

SO bao danh: ..o

UBND HUYEN XUYEN MQC
PHONG GD&DPT XUYEN MOC




HUONG DAN CHAM PE THI CHON HQC SINH GIOI

CAP HUYEN NAM HOQC 2016 — 2017 MON THI TOAN LOP 9
(Hwéng dan cham c6 ......... trang)

Bai 1:(3,0 diém)

1) Chang minh rang cac s6 A=6%°+1 va B=6%°—1déu la boi cua 7.

, 1021 o 10741

Bai 1 Pap 4n Piém

Taco: A=6""+1:6+1=7:7 0,5

11 B=6"*-1=(6?)" -1:6?-1=35i7 0.5
(1,0d)
N 10.(10% —1) 107 —11+1 1
Taco 0A=Zmr g ~ 1o T ) 0,75
. 10.(10%%° +1)  10%Y +9+1 1 .

(2102d) Vo 10.B="mm s~ 10%as  Ti0ig ) 05

Ta théy 102013 > 1020117 S néntir(9va(*) = 10A>10B=A>B. | .

- -+ ,

( Trong 2 y dau, y ndo chitng minh trieée ding cho 0,75; ¥ sau twong tw cho

0,5d)
Bai 2: (5,5 diém)
1) ROt gon biéu thuc: P = 2{3:9 5 2\}/521 ;/_\73 VoI X>0;X =4, x#9.

X —5JX +
2
2) Tim gia tri 16n nhit cta biéu thie: Q= 2016x X-Z 2X1+ 2016
+

3) Tim nghiém nguyén duong ciia phuong trinh: 6x*+ 5y* = 74
Bai 2 Pap an piém

b 2VX =9+ 2Vx +D(Vx ~2) - (Vx ~3)(Vx +3)

- (WX -2)(x -3) 0.75

(2,0d | p— X—Vx-2 _(X-2)(x+1) _x+1 0,52
) (WX-2)(Wx-3)  (Jx-2(Vx-3) x-3 +0,25




a) Ta co:
2016x° +2x+2016  (2017x*+2017) —(x* —2x+1) 0,5
Q= 2 = 2
X“+1 X“+1 05
2.2 2017(x% +1) (x—1)? (x—1)2 ’
= - =2017- *
gZOd X2 +1 X2 +1 x® +1 )
- (x=1)° A e
Vi 1 >0 nen tr (*)=Q<2017- 0,25
, 1) 0,5
Dau “="xay ra < (X2 ) =0 x-1=0<x=1
X +1
Vay max Q = 2017 < x=1 0,25
Cach 1:
Taco: 6x°+5y° =74 < 6x°— 24 =50 — 5y*
<6(X*—4)=510-y) (¥ 0,25
Tir (*) suy ra: 6(x*—4): 5. Ma (6;5) =1 nén (x*—4) 5 0,25
Pt x°—4 =5t (te N) = x* =5t + 4. Thay vao (*) =y = 10 — 6t 0,25
4
C|x*>0 x> =5t+4>0 t>_§ 4 5
Vi = = =>-——<t<= 0.25
y>>0 y>=10-6t >0 t<§ 5 3 ’
3
—=t=0 hoact=1
® Khit=0thiy*=10 (loaivi y €Z)
) . [x*=9 x=3 , . 0,5
23 | ®Khit=1thi <" e y—2 (vix>0;y>0)
(1,5d S -
) Cach 2:
Taco : 6x*+ 5y° = 74 < 6x° — 24 =50 — 5y* < 6(x*—4) =5(10-y?) (¥) 0,25
Tir (*) suy ra: 6(x* —4): 5. Ma (6;5) =1 nén (x*—4) 5 0,25
= [(X*—4) +5] i5 > (x* +1) 15 (**). 0,25
Tirbaira =0 < 6x*<74=0<x*<12. Két hop (**)=x*=4 hoic x* = 9 0,25
® Khix*=4thiy?*=10 (loaivi y €Z) 0,25
® Khix*=9thiy’=4 = (x=3y=2) (vix>0;y>0) 0,25

Bai 3: (3,5 diém)

1) Trén

(Mm—-4)x+(m-3)y=1 (m la tham s6). Tim m dé khoang cach tir goc toa do dén

mit phing Oxy, cho duong thing (d) c6 phuong

duong thang (d) 12 16n nhét.

2) Cho

cac sb duong a, b, c. Ching minh ring : 1< — 2+ b . ¢ _,
a+b b+c c+a




Bai 3 PAap 4n Piém
Xét pt: (M—4)x+(m-3)y=1
Tathdy: (m—4).0+(m—3).0=0#1 nén (d) khdng thé di qua O(0;0) 025
+m =4 taduoc y = 1 nén K/c tir (d) dén O béng |y|=1
+m =3 ta dugc X = - 1 nén K/c tir (d) dén O bang |x|=|-1=1 0.25x2
_ N . 1 . . 1
+m=3;m =4 thi (d) cat Ox tai A(—_4,Oj va cat Oy tai B(O’EJ 0,25
31 Ké OH vudng goc vai (d) tai H; ta co K/c tir O dén (d) 1a OH.
2 0 d) Dua vao AOAB vuong tai O chi ra dugc
’ 1 7V 1.1
——=(M-4)’+(M-3)*=2|m-——=| +==>=
onz ~ M= +m=3) ( 2j+2 2 o5
Suy ra duoc: OH <2 ’
, . \ J , £ _ R 0,25
Suy dugc khoang cach tir O dén (d) 16n nhat OH =2 khim = >
Vi a, b, ¢ 1a c4c s6 duong (gt) nén ta co:
a a a+c 0,5
< < Q)
a+b+c a+b a+b+c
3.2 b - b - b+a @) 0,25
(1,5d) | a+b+c b+c b+c+a
c _.¢ _ c+b 3) 0,25
a+b+c c+a c+a+b
Cong tung vé (1), (2) va (3), ta co: 1< a_, b L& 0.5
~a+b b+c c+a
Luu y: HS chirng minh dung mot vé cho 0,75d

Bai 4:(5,5 diém) Cho nira duong tron (O), duong kinh AB = 2R. Lay diém M bat ky
trén nira dudng tron (M khéac A va B); cac tiép tuyén tai A va M caa nira dudng tron (O)
cit nhau ¢ K. Goi E 1a giao diém caa AM va OK.

1) Chtng minh OE.OK khéng d6i khi M di chuyén trén nira duong tron.

2) Qua O ké duong vudng goc voi AB cat BK tai | va cat duong thang BM tai N.

Ching minh: IN = 10.

3) V& MH vudng goc véi AB tai H. Goi F 1a giao diém cua BK va MH. Chiing minh:

EF//AB.




K
M
|
E F
A
0 H B
Bai 4 , Pap 4n Piém
Hinh vé dén cau 1 0,25
4.1
(1,75d) | Chirng minh dugc OK L AM tai E 7 0,75
Dua vao A OAK vudng tai A chi ra dugc OE.OK = OA? = R? khong ddi. 0,75
Chtrng minh duoc: OK // BN (L AM) 0,25x2
4.2 Chung minh dugc: AAOK = AOBN (g.c.g) = OK =BN 05+
0,25
(1,75d) | Suy dwoc OBNK Ia hinh binh hanh tir dé suy duoc: IN = 10 0,5
Chting minh duoc A AOK ddng dang AHBM
_ HB_MB_ HB®_MB’ )
AO OK ~ AO®> OK? 0,5
Chi ra dugc MB? = HB.AB va OA? = OE.OK (cma) (2) 0,25
4.3 Tur (1) va (2) suy duoc
(2.00) | Hpz  HB.AB _HB_AB_HB_OE
OKOE OK? ~OE OK ~AB OK 0,5
Chitng minh dugc 1o = P8 (a) 0.25
AB ~ BK
Tur (3) va (4) suy ra % _ S—E — EF // OB //AB (dl Ta let) 0.5

Bai 5:(2,5 diém) Cho tam giac déu ABC néi tiép duong tron (O; R). Mot diém P chay

trén cung nho AB (P khac A va B). Chang minh rang tong cac khoang céch tir P dén A

va tir P dén B khdng Ién hon duong kinh cua duong tron (O).




Bai 5 Pip 4n Piém

Vi AABCdéu, P e AB nén AP < PC. Liy diém Q trén PC sao cho PQ = 0,25
PA
S | AAPQ cnco APQ =P, =60° (chin cung 120°%) nén AAPQ déu
(2,5d) 0,75
—AP = AQ=PQ

- Chirng minh dugc AAPB = AAQC (c.g.c) = PB=QC
Tuwrdé = PA+PB=PQ+QC=PC. MaPC la1day cua (O)
nén PC < 2R (duong kinh)

1,0

Chung t6 téng cac khoang cach tir P dén A va tir P dén B khong Ion hon | 0,5
duong kinh cua duong tron (O). (dpcm)

Cha y: 1. Néu thi sinh 1am bai bang cdch khdc diing thi GK van cho diém twong dwong.
2. biém toan bai khong dwoc lam tron.

UBND HUYEN XUYEN MQC KY THI CHON HOQC SINH GIOI CAP
HUYEN LOP 9 THCS

PHONG GD&PT XUYEN MOC NAM HQC 2016 —
2017

MON THI: TOAN
Thai gian lam bai thi 150 phut
Ngay thi ....... thang 01 nam 2017
PE DU BI

Bai 1:(2,5 diém)
Tim tat ca cac cap so nguyén (m, n) sao cho 2n*—mn®—-3n*+14n—-7m-5=0

Bai 2: (7,5 diém)




a) Rut gon biéu thire: A= (

20x -1  2x—Jx ] 2% -1

13X x—Vx+1) I +1
b) |[x—2014|+|x—2016|+|y—2016|+|x| = 2016
3-4Jx

¢) Tim GTNN cua biéu thic: A=

X+1

d) Chox,vy,zlacacsdkhongamva x +y+z=1.

Chung minhrang: (X +y + [y +z + Jz +x <6
Bai 3: (2,0 diém)

Cho tam giac ABC ¢6 chuvi2p=a+b +c (a, b, ¢ 1a do dai ba canh ctaa tam
gi&c).

Chang minh rang : 1ttt 22.(1+1+£].
p—a p-b p-c a b c

Bai 4:(5,0 diém) , ,
Cho tam giac ABC ndi tiep duong tron (O ; R). Goi (I ; r) 1a duong tron noi tiep

tam giac ABC, M la tiép diém cua AB véi duong tron (I); H 13 giao diém cua Al voi
duong tron (O) (H khac A), HK 1a duong kinh ctia duong tron (O). Goi a 1a do dai doan
Ol. Chtng minh rang:

a) Tam giac AMI va tam giac KCH d6ng dang

b) HB=HI

c) IAIH=R?- a.

d) R*-2Rr=a’

Bai 5:(3,0 diém) Cho dudng tron (C) duong kinh PQ = 2R ¢ dinh va mét duong
kinh MN cua dudng tron thay d6i (MN khac PQ). Qua P vé& dudng thang (d) 12 tiép tuyén
cta duodng tron, (d) cat QM va QN lan luot ¢ E va F.

1) Chtng minh tam gidc QMN dong dang véi tam giac QFE.

2) Tim vi tri caa duong kinh MN dé EF c6 d6 dai nho nhat va tinh gia tri nho nhat dé

theo R.



Hovaténthisinh: .................................

SO bA0 danh: ..o

UBND HUYEN XUYEN MQC
PHONG GD&DPT XUYEN MOC

Chir ky giam thi sé 1:

~ HUONG DAN CHAM DE THI CHON HQC SINH GIOI
CAP HUYEN NAM HQC 2016 — 2017 MON THI TOAN LOP 9

(Hwéng dan cham c6 ......... trang)

Bai 1:(2,5 diém)
Tim tat ca cac cap s6 nguyén (m, n) sao cho 2n*—mn?—3n%+14n—7m-5=0

Bai 1 Pap 4n Piém
2n*—mn?-3n*+14n-7m-5=0
16
m=2n-3+ 1
= n2+7() 1,0
1.2 '\Vim,ne Znén 0,75
(2,5d) | n?+7eU(16) =N +7 {816} =1’ e (1,9} = ne{+1;43} (2)
Tu (1) va (2) suy dugc:
0,75

(m,n) ={(x12),(-3;-1);(4;3),(-8,-3)}

Bai 2: (7,5 diém)

a) Rut gon biéu thire: A= (

2\/§—1+ 2% —/x J_Z\/;—l
1-Ux  x—x+1) X +1

b) |x—2014|+|x—2016|+|y—2016|+|x|=2016 (1)

¢) Tim GTNN cua biéu thirc: A=

3-4Jx

X+1

d) Chox,y,zlacacsdkhongamva x +y+z=1.

Chung minhrang: (X +y + [y +z + Jz +x <6




Bai 2 Pap an Piém

oo [2dx—1 0 2x=x ). 2Jx-1
. Taco.A—(l_& +X—\/;+1J.\/x_3+1
(2,0d) _ @ =)(x =X + )+ VX (VX -~ Vx) VX +1 1,0
A-x)(x=x+1) 24/x -1
VXD = VXL =)W+ (x=x 1) x+l Lo
) L) (x—x+D2x D) 1V !

[X—2014)+|x— 2016| +|y — 2016 +|x| = 2016 (1)

Taco: |x—2016|+|x|=|2016—X|+|X| >|x +2016 — x| = 2016 (2) 0.5

2 2 | Chi ra dugc dau « = » xay ra khi 0<x <2016 (*) 0,25x2
(2,0d) | Tu (1) va(2) suy duoc: |x—2014|+|y—2016|=0

o [x—2014/=0 (x=2014
Lap luan suy duoc: = 05
ly—2016/=0 [y=2016 ’
Déi chiéu DK (*) va két luan dugc nghiém 05
.PK: x>0
_ _ _ _ _ 2
)a A3 4x _(x=4x-4)-(x+]) _(x-2) 11 (i x20) L0
' X+1 X+1 x+1 ’
(1,50) | Chi ra dugc: Min A = -1 khi x = 4 (tmdk) 05
Ap dung BPT Bunhiakopski co
2.4 2 2
A =(1yx+ +l.w/ +7 + 17+ X
2,0d) (EY +Ly )
2 2 2
3(12+12+12)((Jx+y) +(Jy+2) +(\/z+x)) 1,0
= 32(x+y+2)=6.1=6(vi X+y+z=1) 0,5
1 0,5

Suy duoc A<+/6 khi a:b:c::§

Bai 3: (2,0 diém)
Cho tam giac ABC ¢6 chuvi2p=a+b +c (a, b, ¢ 1a do dai ba canh cta tam

giac).

Chang minh rang : 1.t .0 22.(1+1+—].
p—a p-b p-c a b c

Bai 3 Pip 4n Pié¢m

b+c—a 0,25

Chira dugc: p—a= >0;p—b>0;p-c>0




Ap dung BDT Cé sitacod:
3 1 1 2 0,5
_a)+(p-b L 2 f(p=a)p-b). _4
(2,0d) [(p—a)+(p )](p—a p_bj (p—a)(p—b) CEOED)
1 1 4 4 0,25
Suy duoc: > - ,
ty quge p—a+p—b p—-a+p-b ¢
1 1 4 1 1 4
Tuong ty: —— >%. = >4
Hong p—b+p—c a p—c+p—a b 0,25
Suy duoc: 2. L + ! + ! 24.(1+1+1j
p—a p-b p-c a b c 025
Suy dugc dpem va ’
Dau “=" xay ra khi a=b=c.
0,5
Bai 4:(5,0 diém)

Cho tam giac ABC néi tiép duong tron (O ; R). Goi (I ; r) 1a duong tron noi tiép

tam giac ABC, M la tiép diém ciia AB vé&i dudng tron (I); H 1a giao diém ciia Al V6i
duong tron (O) (H khac A), HK la duong kinh cta duong tron (O). Goi a 1a d6 dai doan

Ol. Chiztng minh rang:

a) Tam giac AMI va tam giac KCH dong dang

b) HB=HI
) IAIH=R?- a2
d) R?-2Rr=a’




Bai 4 Pap 4n Piém
* Hinh vé dung 0,25
4.a
(1,75d) | — Chimg minh dugc cac tam giac AMI va KCH la cac tam giac vuong 0,5
- Chirng minh dugc A1 =A: =K ‘ 0,5
- Suy ra dugc tam giac AMI va tam giac KCH dong dang (dpcm) 0,5
ib -Chli’ng minh dugc ilel+Bl; IBH=B:+Bs=B:+As 8’2
(1,0d) Do d6 h=I1BH=HB=HI (dpcm)
Goi EF la duong kinh cta (O) va di qua I. 0,25
4.c - Néu dugc: 1A.IH = IE.IF (hé thirc trong duong tron) 0,25
(1,0d) | -Suyra:lAIH=(R-a).(R+a)=R*-& 0,5
L (JA M — HI.IM = 2Rr (*
4d Tur ciu a), ta co: HK - HC = IA.HC = HK.IM = 2Rr (*) 0,50
(1,25d) | Ma HB = HC (do A1 =A;) =HC = Hl. 823

Két hop céu c), thay vao (*) ta c6: R — a® = 2Rr = R? —2Rr =a>
(dpcm)

Bai 5:(3,0 diém) Cho dudng tron (C) duong kinh PQ = 2R ¢ dinh va mét dudng
kinh MN cua dudng tron thay d6i (MN khéc PQ). Qua P vé& duong thang (d) 12 tiép tuyén
cua dudng tron, (d) cat QM va QN lan luot ¢ E va F.

1) Chtng minh tam giac QMN dong dang véi tam giac QFE.




2) Tim vi tri caa duong kinh MN dé EF c¢6 d6 dai nho nhat va tinh gia tri nho nhat dé

theo R.
E P F
C
N
Q

Bai 5 Pip 4n Pi¢m

, : . _ _pn2y . QM _ QN 0,75

51 Chtng minh dugc: QM.QE = QN.QF(=PQ") :E ~OF

(1,5d) | Chi ra dugc: AQMN déng dang A QFE (c.g.C) 0,75

A QFE vuéng tai Q c6 PQ L EF (gt) (1) = PQ? = PE.PF (hé thuc 2)
5.2 , ) 0,25
— PE.PF= (2R)*=4R

(1,5d) | Ap dung bat ding thirc C6 si cho 2 s6 EP, PF > 0 ta co

EF =EP+PF>2JEP.PF =24/4R? =4R 0,25
= EF nho nhét bang 4R khi EP = PF (2)

Tur (1) va (2) = AQEF can tai Q c6 PQ 1a dudng cao dong thoi la

phan giac. 0.25
Chi ra dugc PMON Ia hinh chir nhat 0,25
= PMQN la hinh vuéng = MN 1L PQ 0,25
Vay Khi MN L PQ thi EF c6 d6 dai nho nhat bang 4R’ 025

Chuy: 1. Néq thi sinh 1am bai bang cdch khdc ding thi GK vin cho diém twong dwong.
2. Piém toan bai khong dwoc lam tron.

UBND TiNH BAC NINH PE THI CHON HOQC SINH GIOI CAP TiNH
SO GIAO DUC VA PAO TAO NAM HQC 2016 — 2017

Mon thi: Todn — Lép 9

DE CHINH THUC




Thei gian 1am bai: 150 phut (khong ké thoi gian giao dé)

(Dé thi c¢6 01 trang)
Cau 1. (3,0 diém)

1) Rat gon bidu thite B = /13 + 30\2 19 + 42

2) Cho céac sb thuc a,b,c thoa min a+b+c=0,a" +b* = b+ =d’,
2 2 2
¢ +a® = 1P, Tinh gid tri biéuthige P=— 4 4 b ¢
. a”—b"—c b>—c —a cc—a —b
Cau 2. (4,0 diem) q ’
1) Trong hé truc toa d6 Ozxy, tim trén duong thang y = 2z +1 nhing diém

M x;y sao cho y2—5yx/;+6x:().

2) Cho a,b,c¢ 1a cac sé thuc thoa mén % + % —0—2 = 0. Chirng minh rang phuong
trinh az® + bz + ¢ = 0 ludn c6 nghiém.
Cau 3. (4,0 diem) ‘

1) Cho cac so thuc duong a,b,c. Chitng minh rang

8 8 8 . . .. 8 8 8
. + . + . tat b 4> +—
(a+0b)" +4abc  (b+c) +4abc  (a+c)” + 4abc a+3 b+3 c+3

2) Tim céc s6 nguyén t6 a,b,c va sé nguyén dwong k thoa man phuong trinh
a’ +b" +16¢" = 9K* +1.

Cau 4. (6,0 diém) 7 ,

Cho doan thang AB = 2a c¢6 trung diém la O. Trén cung nira mat phang bo AB
dung ntra duong tron tam O duong kinh AB va nira duong tron tam O' duong kinh
AO. Piém M thay doi trén nira duong tron O' (M khéc A va 0), tia OM cat duong
tron O tai C. Goi D la giao diém tha hai cua CA véi duong tron O .

1) Chang minh rang tam giac ADM cén.

2) Tiép tuyén tai C' cua dudong tron O cattia OD tai E, chung minh EA 14 tiép
tuyén chung cua hai dudng tron O va O' .

3) Puong thang AM cat OD tai H, duong tron ngoai tiép tam giac COH cit
duong tron O tai diém tha hai 12 N. Chang minh rang ba diém A, M, N thang hang.

4) Tinh d¢ dai doan OM theo a biét ME song song véi AB.
Cau 5. (3,0 diém) 7 ‘
1) Cho hinh vubng MNP(Q va diém A nam trong tam giac MNP sao cho

AM? = AP® +2AN”. Tinh géc PAN.



2) Cho cac da thiic P z =2’ +ax” +bx +¢; Q © =2° +20162 +2017 thoa

man P z = 0 c6 ba nghiém thuc phan biétva P Q =z

Chang minh rang P 2017 > 1008°.

UBND TINH BAC NINH
SO GIAO DUC VA PAO TAO

= 0 vO6 nghiém.

HUONG DAN CHAM
THI CHQN HOQC SINH GIOI CAP TINH
NAM HOQC 2016 - 2017
Mon: Toén - Léop 9

Cau |

Pap an Piém
1.1. (1.5 diém)
B= 13+30\/2+\/9+4«/§:\/13+30\/2+x/8+2«/§+1
0.75
- \/13 + 30\/2 W41 = \/13 +30y2 + /8 +1
_ \/13 F30V2 422 41 = \/13 +30((V2 + 17 =18 +2V18.5 4 25 -
—JW18 457 =32 +5
1.2. (1.5 diém)
a’ b ¢
P= + +
b—i—cQ—bQ—c2 C+a2—62—a2 oz—l—bz‘—of—b2
0.75
_a_2 b’ ¢ _a3+b3+c3
2bc  2ca  2ab 2abc
Taco a® +b*+c* —3abc= a+b+c a* +b*+c —ab—bc—ca =0
=a’ + b+ = 3abe 0.75
3
Do vay, P ==
v.y 5
2.1. (2.0 diém)
= 2Nz
Taco y° —5yNz + 62— 0 < |”
2
Voiy=20r =20 +1=Nz o2+ oz -1 =0,khongcé z thoa man.
Vdiy:3\/;:>2x+1:3\/;(:>\/_ Lel 1.0
r == T =—
4




Tu d6 tim duoc cac diém thoa man la M 1;3 hoac M[i g]

2.2. (2.0 diém)

Voia=0=15 :—éc ta duogc éc:c =c.
, 4 4
Néu ¢ = 0, phuong trinh nghiém ding voi moi x € R.

Néu ¢ = 0, phuong trinh ¢6 nghiém z = —

1.0

Véi a = 0,
A=b —dac=0b"—4a —éa—éb:b2 Eab+8 —bQ+E b+64 2—|—§
6 5 5 3 5 25 75

8

)
Vay phuong trinh luén c6 nghi¢m.

2
=1|b+ —a] + %aQ > 0,Va = 0,Vb. Suy ra, phuong trinh luoén c6 hai nghiém phan biét.

1.0

3.1. (2.0 diém)

Taco

8 S 8 _ 8 ERRTES
(a+b) +4dabe ~ (a+b) +cla+b’ (c+1)(a +b)

2
(a+0b) nén

0.5

2 2
8 La A 8 L (a+y >2\/_

(a+b)2+4abc 2 _(04—1)(a+b)2 4 Je+1

0.5

«/c—l— 21/2 c+1 C+3

0.5

N a’ + 62 8
(a+b)° +4abc 2 c+3
2 2 2 2
Tuong tu 28 +b +cZ 8 1 28 +a +cZ 8 .
(b+c)” +4abc 2 a+3 (a+c) +4abe 2 b+3
Tir d6 suy ra diéu phai chimg minh.
Dau bang xay ra khivachikhi a =b=c=1.

Do do,

0.5

3.2. (2.0 diém)

Vi VP chia 3 du 1 nén VT chia 3 du 1. Ma binh phuong cta s6 nguyén to chia 3 du 1
hoac 0 nén hai trong ba so a,b,c phai bang 3.

0.5

TH1: a=b=3tacd 18 +16¢° = 9k* +1 = 17 = 9k* —16¢> = (3k — 4c)(3k + 4c)

3k—4c=1 k=3 h
= Ny _17 ( 0a man)

Vay ta duoC a;b;c;k = 3;3;2;3 .

0.5




TH2: Néu ¢ = 3; a = 3 hoic b = 3.

V6i a =3 taco

3 +b +16-3° =9k +1=152 =9%* —b* = (3k —b)(3k +b) =2°-19.
Vi 3k —b,3k + b clng tinh chan Ié ma tich 1a chan nén ching cung chan.
Ta dugc cac trueong hop:

3k—b=2 k=13 N
(théa man)

Suy ra, N' thugc dudng tron ngoai tiép ACHO. Do vay, N' tring véi N. Vay ba diém
A, M, N thang hang.

&
Ta duoc c&c b a;b;c;k thoamén la (a,b,c,k) = (3,37,3,13).
3k—b=4 k=17 thaa m
a man
3k +b =38 7 |p =17 hOAMAN
Ta dugc cac b a;b;c;k thoaman la (a,b,¢,k) = (3,17,3,7)
Tuong tu ta c6 cac b (a,b,c, k) = (37,3,3,13),(17,3,3,7).
4.1. (1.0 diém)
Tam giac AOC céntai O, c6 OD la
C N duong cao nén la phan giac trong géc
AOC ,dods AOD = COD
E
M 0.5
D
H
A 0) 0 B
= AD = DM nén DA = DM. 05
Vay tam gidc AMD can tai D. '
4.2. (1.0 diém)
AOEA = AOEC c.gc = OAE = OCE = 90". 0.5
Do 46, AE | AB. Vay AE latiép tuyén chungcua O va O'. 05
4.3. (2.0 diém)
Giasit AM cit O tai N'. AOAN' cantai O, c6 OM L AN' nén OM la dudng trung 10
truccua AN' = CA=CN'". '
Tacd CN'A=CAM ma CAM = DOM, dod6 CN'H = COH. Bén diém C,N',O,H
thuoc mot duong tron. 10

4.4. (2.0 diém)




Vi ME / JAB va AB 1. AE nén ME 1 AE.
Ta c6 hai tam gidc MAO, EMA dong dang nén

Suyra, p 2017 = 2017 —z, 2017 —xz, 2017 —x, >1008".

1.0
MO _MA _AO _ yip — 40.8M (%)
EA EM  MA
D& thdy AMEO can tai M nén ME = MO. Thay vao (*) ta dugc MA®> = OAMO (**)
it MO =z >0 tacd MA® = OA* — MO* = a* —2°.
Te(**)suyraa® —2* =ar < 2° +ar—a* =0. 1.0
\/g —1a
Tu d6 tim duwoc OM = —
5.1. (1.5 diém)
M N Dung tam giac ANB vubng can tai N (
A, B nam khac phia d6i véi NP).
B Taco AB> =2AN*, BAN = 45° va
A AAMN = ABNP c.gc = AM = BP.
1.0
Q P
Do 36, AP> + AB®> = AP® +2AN’ = AM* = BP® = AABP vubng tai A. 05
Nén PAN = PAB + BAN = 90" + 45" =135’
5.2. (1.5 diém)
Goi z,,z,,r, labanghi¢mcia P z taco Pz = v—x v—1, T—1, 05
Suyra, PQz = Qux —x, Qx —x, Qz —ux, '
Do P @ x =0 vo0nghi¢m nén cac phuong trinh Q z —x, =0 i=1,2,3 vO0 nghiém.
Hay cac phuong trinh z° + 20162 + 2017 — r, =0 1=123 vo0nghi¢m
Do do, cac bigt thirc twong ing A ' = 1008%> — 2017 —2 < 0 < 2017 —z > 1008’
2 (2 3 1.0

Chay:

1. Hoc sinh 1am dung dén dau giam khao cho diém dén o, twong (ng véi thang diém.

2. HS trinh bay theo cach khac ma dung thi giam khao cho diém twong Gng véi thang
diém. Trong trudng hop ma hudng lam cua HS ra két qua nhung dén cudi con sai sét thi
giam khao trao doi véi to cham dé giai quyét.




3. Tong diém cua bai thi khdng lam tron.

----------- ST c—
PHONG GIAO DUC VA PAO PE THI CHON HQC SINH G101
TAO NAM HQC 2016 -2017
HUYEN TRUC NINH MON TOAN LGP 9
— Thi ngdy 08 thang 11 ndm 2016
bE CHINH (Thoi gian lam bai 120 phut, khdng ké thoi gian giao
(Pé thi gom 01 trang) de) _______________________________
Bai 1 (4,0 diém).
J5+3 3-5

1) Rut gon biéu thirc: A = +

V2443445 2-43-5
x2—JIx  x2+x

2) Cho A= x+\/;+1 x—\/;+1

a) Néu diéu kién xac dinh va rt gon biéu thic A

b) Dit B = A + x — 1. Tim gi4 tri nho nhét cua biéu thic B

Bai 2 (4,0 diém). Giai phuong trinh

1) Giai phuong trinh : \/x+2\/x—1 +\/'x—2«/x— :XTJrs

2) Giai phuong trinh: V2X2 45X +12 +2X2 +3X+2 = X+5.
Bai 3 (3,0 diém).

1) Chtng minh rang véi k 1a sé nguyén thi 2016k + 3 khéng phai la lap phuong
ctia mot s6 nguyeén.

2) Tim nghiém nguyén ctia phuong trinh x*-25= y(y+6)

Bai 4 (7,0 diém)

Cho nira duong tron tim O duong kinh AB. Goi C 1a mot diém nam trén nua
duong tron (O) (C khac A, C khac B). Goi H 14 hinh chiéu vudng goc cua C trén
AB, D 1a diém di xang véi A qua C, I 1a trung diém caa CH, J 1a trung diém cua
DH.

a) Chttng minh C1J = CBH

b) Chitng minh A CJH d6ng dang véi AHIB

¢) Goi E 14 giao diém cua HD va BI. Chitng minh HE.HD = HC?

d) Xac dinh vi tri cua diém C trén nira duong tron (O) d¢ AH + CH dat gid trj lon
nhat.

Bai 5 (2,0 diém). Cho a,b,c >0. Chang minh ring \/bjc +\/CEa +\/aib >2.




Ho va tén thi sinh:.............cccoveemmoviiianan.. Ho, tén chiz ky
S6  bA0  danh:..........ciooiies e . Ho, tén chi# ky
PHONG GD-PT HUONG DAN CHAM THI
HUYEN TRUC NINH KY THI HQC SINH G10I CAP HUYEN

NAM HOQC 2016 - 2017
Mon thi : Toan 9

Bai Cau Néi dung Piém
. oo~ J5+3 3-\5
1. Rut gon biéu thic: A = +
* N PN B
. A=_ W5+3 3-5  _ J2(5+3)  V23-45) 0,75
((I:E;usé) J2+3+6 V2-\3-V5 2+6+2y5 2-46-25
’ A= V2(5+3)  23-6) _2(V5+3) V2(3-\B) 0.5
245+’ 2-\(B-12 B3 35
A= 2\/5 0,5
9 x2—JIx  x2+dx
. A= -
Bii 1 x+\/;+1 x—\/;+1
4 d) a) bPKXD: x>0 0,25
NI e L I e %
_x+\/;+1_x—x/;+1_ x+«/;+1 - x—«/;+1
Cau 2 \/;(J;—l)(x+«/;+1) \/;(\/;+1)(x—\/;+1) 0,5
(2,25) | = -
x+\/;+l x—\/;+l
:ﬁ(ﬁ—l)—ﬁ(ﬁﬂ):x— X =X =X =—24%
b) B=A+X—1=-2JX +x-L1=x-2Jx ~1=(Vx -1) ~2> -2 0,5
Déu “=" xay ra < Jx-1=0<x=1 ( TM DKXD) 0,25
Vay GTNN cua biéu thic B=-2 khi x=1 0,25




Bai 2
(4d)

1) Giai phuong trinh : x/x+2\/x—1+\/x—2\/x— :XTJFQ'

PKXD : x>1 0,25
\/x+2\/x—1+\/x—2\/x— :XT+3
0,5
<:>\/X—1+2«/X—1+l+\/x—l—2x/x—1+l:XT—'_S
@\/ 141 +\/ - 1)2:"—+3 0,25
2
Caul csdx—l+1ﬂdx—1—#::£§§(*) 0,25
(2d) " "'N&u x> 2 phuong trinh (*) 0,25
x—1+1+»\/x—1—1=x%3<:>2«/x X+3 & ax—1=x+3
<:>16(x—1):x2+6x+9<:>x2—10x+25_0<:>(x—5) =0 x=5 (TM)
Néu 1<x <2 phuong trinh (*) 0,25
S AUX=1+1+1-X— :XTJJ@Z:XTH<:>4 x+3<x=1(TM)
Vay phuong trinh c6 nghiém x=1 va x=5 0,25
2) Giai phuong trinh: v2x? +5x+12 +/2x? +3x+2 = Xx+5.
Dt u=2x2 +5x+12,v = 2x2 +3x + 2 (u>0,v>0) 0,25
= U% =2X* +5x+12,v* = 2x* +3x+2 = U —Vv* =2x+10 = 2(x+5) 0,25
Tur (1) =2u+v)=U*-Vv) < U+Vv)u-v-2)=0 (2) 0,25
Vi u>0v>0, tr (2) suy ra: u-v-2=0. Vi vay| 0,25
V252 +5x+12 =\2x2 +3x+2 +2(3)
A Binh phuong 2 vé va thu gon ta dugc phuwong trinh 2| 0,25
Cau 2
(24) V2X2 +3x+2 =x+3
0,5

X+3>0 X>-3 X>-3
& & N
2\2x2 +3x+2 =x+3 |7X*+6x-1=0 (7x*=7)+(6x+6)=0

{xz 3
&
(x+D(7x-1) =0

X>-3 1
= <:>x=—1,x=7(tm)

x:—l,x:l
7




Vay phuong trinh ¢6 hai nghiém x = -1, X= 1

0,25

Bai 3
3 d)

Caul
(1,5d)

1) Chirng minh ring véi k 1a sé nguyén thi 2016k + 3 khéng phai
la 1ap phuong cua mot s nguyén.

Gia sir 2016k + 3 = a° véi k va a 1a sb nguyeén.
Suy ra: 2016k =a’-3 ,
Ta chirng minh a® — 3 khdng chia hét cho 7.

0,5

That vay: Tabicudiéna=7m+r, véir e{0;1-12;-2;3,-3}.

0,25

Trong tat ca cac truong hop trén ta déu cd a° — 3 khdng chia hét
cho 7

0,5

Ma 2016k ludn chia hét cho 7, nén a® — 3 = 2016k. PPCM

0,25

Cau 2
(1,5d)

2) Tim nghiém nguyén cta phuong trinh:
X* —25=y(y+6)

Tu x*-25=y(y+6)
Taco : (y+3+x)(y+3-x) =- 16

0,25

Pé ¥ trong phuong trinh chi chira an s6 X vai s6 mii bang 2 , do
d6 ta cd thé han ché giai véi x 1a s6 tu nhién.

Khi do: y+3+x > y+3-X.

Ta c (y+3+x)+(y+3-x) = 2(y+3) la sb chan

Suy ra 2 so (y+3+x) va (y+3-x) cung tinh chan l¢ . Ta lai co tich
cua ching 12 sé chan , vay 2 s6 (y+3+x ) va (y+3 X) 1 2 s6 chan.

0,5

Ta chi ¢6 cach phan tich - 16 ratich cua 2 s6 chan sau day:
-16 =8 (-2) = 4 (-4) = 2 (-8) trong ®4 thda se ®Cu b»ng gi, trp
(y+3+x).

0,25

Khi y+3+x=8,y+3-x =-2tacax=5, y=0.
Khiy+3+x=4,y+3-x =-4tacdx=4,y=-3.
Khi y+3+x=2,y+3-x =-8tacd x=5, y=-6.
Vx thd ph-ng trxnh ®- cho ¢ ¢ c nghiOm :
(X,y) € {(£5,0);(5,-6);(+4,-3).}

0,5

Bai 4
(7d)




A H 0 B

+ Vi AABC ndi tiép duong tron duong kinh AB nén AC L BC 0,5
Suy ra BC LCD (1)
Caua || apluan dé chira 1l // CD (2) 0,5
(1,54) i1y (1)va(2)suyra 13 L BC 0,5
+ Suy ra CIJ =CBH (cung phu véi HCB) (3)
+) Trong Avudng CBH ta c0: tanCBH :% 4) 0.5
+ Lap luan ching minh dugc CJ // AB 0,5
+MaCH L AB (gt)
) +SuyraCJ 1 CH
Caub L , cl] al 0,5
2 d) +) Trong tam giac vudng CIJ ta c6 tanCl1J = ar Cl=Hl (5)|™
CH CJ
+ T (3), (4), (5) = -~ - =
¥ (3), (4), (8) = T =2
+ Xét ACIH VAAHIB c6 HCJ = BHI =90° va %:% (cmt) 0.5
+ Nén A CJH ddng dang véi AHIB
0,5
+ Lap luan dé chtimg minh duoc HEI =90°
+ Ching minh dugc AHEI dong dang véi AHCJ 0,5
Cauc |+Suyra=_
(15 d) HC HJ
’ + Suy ra HE.HJ = HI.LHC 0,5
1 1

+ Ma HJ :EHD; HI ZEHC
+ Suy ra HE.HD = HC?




Caud
(24d)

N 450 D
A H o] K B N

+ Lay diém M trén nira duong tron (O) sao cho BOM = 45°
+ Tiép tuyen cua nura duong tron (O) tai M cat AB tai N. Ta co
M va N ¢o dinh.

0,5

+ Ké MK L AB tai K
+ Chirng minh dugc AMON vuéng can tai M va KM = KN
Suy ra ANC =45°
XétC =M
TacoC =MnénH = K
Do d6 AH + CH = AK + KM = AK + KN = AN (khong doi)

0,5

+ Xét C khac M.
Tia NC nam gitra hai tia NA va NM
Do d6 ANC < ANM = 45°
+ AHNC c6 NHC =90°
nén HNC + HCN =90°
Ma HNC <45° nén HCN > 45°

Suy ra HNC < HCN
Suy raHC <HN

0,5

+ Do d6 AH+ CH < AH + HN = AN

+ Vay Khi C ¢ trén ntra duong tron (O) sao cho BOC = 45" thi
AH + CH dat gid tri 16n nhat

0,5

Bai 5
2 d)

Chl’xngminhréng\/ a +\/ b +\/ ¢ .2
b+c \Vc+a \Va+b

Ap dung BPT Cauchy ta cd

a+b+c>2/a(b+c) = a s 2a
b+c a+b+c

0,9




ChL’rng minh tu’O’ng tu ta du’oc 0,5

\)c+a a+b+c \/a+ a+b+c

J J J 2(a+b+c) 0,5
Suy ra =2
b+c Vc+a a+b a+b+c

a=b+c 0,5
DAu bang xay ra < {b=c+a< a=b=c=0(Trai vdi gia thiét)

c=a+b

Vay du = khdng xay ra suy ra dpcm.

SO GIAODUC VAPAO KY THI HQC SINH GIOI LOP 9 CAP TINH
TAO Nim hoc 2016 — 2017

QUANG NAM

Mon thi : TOAN

— . Thoi gian: 150 phut (khong ké thoi gian giao
DE CHINH THUC deé)

Ngay thi : 10/4/2017

Cau 1. (5,0 diém)

a) Cho biéu thac pP= x-4 —ZX_Sﬁ_l (xﬁ+2+§+ij vl x>0 va
2x+3x-2  4x-1 2 Jx

1
X#—.

4

R0t gon biéu thic P va tim x dé P < g
b) Cho ba sb thuc duong a, b, ¢ théa ab+bc+ca=23abc. Tim gia tri nho nhat
a’ b c?
+ + .

c+a’ a+b® b+c?

cua biéu thac A=

CAu 2. (4,0 diém)
a) Giai phuong trinh X ++/1+X +v1—-x—2=0.
Xy’ +2x—4y=-1

b) Giai h¢ phuong trinh
X2y® +2xy? —4x+3y =2

Cau 3. (4,0 diem) , 7
a) Tim tat ca cac cap so nguyén duong (a,b) théa man dang thuc:

a®—b® +3(a? —b?)+3(a—b) = (@a+1)(b+1) +25.




b) Cho hai s6 nguyén a va b thoa 24a®+1=b% Chting minh rang chi c6 mot sb
a hodc b chia hét cho 5.

Cau 4. (2,5 diém)

Cho tam giac nhon ABC can tai A va noi tiép trong duong tron (O) duong kinh
AK; ldy diém | thudc cung nhé AB cua duong tron (O) (I khac A, B). Goi M 1a
giao diém cta IK va BC, duong trung truc cua doan thang IM cat AB va AC lan
luot tai D va E. Chirng minh t& gidc ADME la hinh binh hanh.

CAu 5. (4,5 diém)

Cho tam giac nhon ABC (AB<AC) ndi tiép trong duong tron (O) va co truc
tam 1a H. Goi D, E, F 14n lugt 1 cic chin dudng cao v& tir A, B, C cua tam giac
ABC.

a) Goi K 1a giao diém cua hai duong thang EF va BC, goi L 1a giao diém cua
duong thang AK va duong tron (O) (L khac A). Chting minh HL vudng goc véi AK.

b) Lay diém M thudc cung nho BC cua duong tron (O) (M khéc B, C). Goi N
va P lan luot 13 hai diém d6i xang cua diém M qua hai duong thang AB va AC.
Chutng minh ba diém N, H, P thang hang.

Hét

Thi sinh khéng dwoc sir dung tai ligu. Giam th; khéng gidi thich gi thém.

Ho vd tén thi Sinh: oooeieeeoeeeeeeeeeeeeeeeeeeee s S6 béo  danh:
SG GIAO DUC VA PAO TAO KY THI HQC SINH G101 LOP 9 CAP TiNH
QUANG NAM NAM HQC 2016 — 2017
HUONG DAN CHAM
Mén: TOAN

(Huwéng dan cham thi nay cé 08 trang)

Céu Pip 4n Piém

Caul ) _ _ _
(5,0 @) |Cho bieu thirc P:E x-4 2 5x 1](x\/§+2+§+ij voi x>0 va

2% +3x -2 4x-1 Jx

3,0

, e : 3
x;t%. R0t gon biéu thic P va tim X dé PSE'




p:[ x—4 2x—5x -1 }£2X2+4\/;+x\/§+2J

@ -DWx+2)  @Vx-D@Jx +D) 2% 0,75
(mdi y trong khai trién duwoc 0,25 diém)
I Wx=2 0 2x=5¢x-1 | @x ) (xx +2) 05
2dx -1 2dx-1)(2Vx +)) 2Jx ’
[ 2dx-1 VX +)(x/X +2) 05
| Vx-D)(x+]) 2Jx ’
2
e 0,25
24/x
+V6i x>0, taco: XX +2=xx +1+12 33 x/x.1.1= xfx +223x 05
XNX+2 3\& 3 R .
Suyra P= > hay P > — ( dau bang xay ra khi x=1). 0,25
y X 2dx yP=7 ( g xdy )
Do d6, dé ng thi x=1. 0,25
Hoac trinh bay cach khac:
£ VoI x>0 taco P<o e X2 3 X—3JX+2<0 (%) 0,25
2 2Jx T2
Pitt=+/x,t>0.
e NP 3 0,25
Khi d6 (¥) tro thanh: t° -3t+2<0
< (t-1)*(t+2)<0 0,25
Vit+2>0,(t-1)?>0 nén (t—1*(t+2)<0<=t-1=0<t=1hay x=1. |0,25
b) Cho ba sé thue dwong a,b,c théa: ab+bc+ca=3abc. Tim gia tri nhé nhat
cua biéu thirc A CY + b’ + ¢ 20
e = .
! c+a’ a+b® b+c?
. 1 11
Cich 1: heo dé : ab+bc+ca:3abc<:>—+6+—:3
a c
a® (a®+ac)-ac ac 0,25
2 = 2 =a- 2
c+a c+a c+a
) ac 1 c+1
c+a’>2ac > ———<-c<== 05
c+a” 2 4
3
a c+1
Suy ra sza-— 0,25

c+a 4




b3 . a+l ¢t . b+1

Tuong tu : >p—-——, —2>Cc— 0,25
BN 4 ' pb+c? 4
3 3
Suyra AZZ(a+b+C)_Z 0,25
. A s 1 . 1 11
Dung BDT C6 Si chung minh dugc: (a+b+c) 5+B+E >9 0,25
=(a+b+c)3>9=a+b+c>3
Suy ra Azg,déubéngxéyrakhi a=b=c=1.
3 0,25
Vay minA=§ khi a=b=c=1.
) 1 11
Cach2:Taco: ab+bc+ca=3abc < =—+—+==3
a b c 0.5
3 1 1 1. X,Y,2>0 '
bat X=—, y=—, Z=—, khi do: .
a b c X+y+z=3
-2 , AL X y z
Biéu thirc A duogc viét lai: A= S+ -+ 5 0.25
y(x+y°) z(y+z°) x(z+x°) ’
Taco: X :(X+y2)—y2:1_ y
y(x+y?)  y(x+y) y x+y’ 025
ma X+y? > 2yJx = y 1 nén X ZE— . |
X+y° " 2dx O y(x+y) Ty 2dx ]
1 1 1 1 1) . X 11 1
ma ——==-.2[1.=<=|1+=|nén >———|1+—
2J0x 4 \! X 4(+xj y(x+y?) "y 4( x) 0,25
(ddu bang xdy ra khi x=y=1)
Tuong tw : — SES T 2 Zl‘l(hlj
z2(y+z°) z 40U y) x(z+x) x 4 z 0.5
3{1 1 1) 3 !
Suyra A=—| —+—+—|-—.
4\ x vy z) 4
\ A 1 . 1 1 1
Dung BDT C6 Si ching minh dugc: (X+y+ Z)(;+§+Ej29. 0,25
<:>3[l+1+1j29<:>1+1+123(viz+y+z=3). 0.25
X y z X y z !
Do d6 Azg,de‘iubéngxéyrakhix:y:z:lhaya:b:C=1.
0,25

Vay minA:g khi a=b=c=1.




Cau 2
4,0 @)

a) Gidi phwong trinh X* +J1+x +J1-x-2=0 2,0
Cach 1:
Didu kién: ~1< x<L1. 0.25
Khi d6 ta co: x* + 1+ X +V1-x—-2=0
2 0,25
N («/1+ X +1— x) —(2-x)2 e 201-x2 +2=(2-x2) (1)

Pit t =+/1-x?, t >0. Phuong trinh (1) tré thanh: 0.95
2t +2 = (t? + 1) '
ot'+2°-2t-1=0 0,25
e (-] t+DE +)+2t]=0 (2) 05
Vit>0 nén (t+1)(t*+1)+2t>0. 0.5

Do d6 phuong trinh (2) c6 nghiém duy nhat 1a t =1. '
+Véi t=1= x=0(thoa). ,
Vay phuong trinh da cho ¢c6 mdt nghiém duy nhatla x=0. 0.25
Cach 2:
+ Diéu kién: -1<x<1. 0,25
X +VI+X+V1l-Xx—2=0= I+ X +1-x=2—x* (¥

2_pY 0,25
+Pat t=+1+X+/1-x,t>0.Suyrat?=2+2 1—x2<:>(t j +1=2-%> '
Khi d6 phuong trinh (*) tré thanh:
£ 42 —4t+8=0 (t—2)(+2t2—4)=0 (%) 05
+vit2=2+2{1-x> 22 va t>0 nén t>+2. 0,25
Do dé t*+2t2—4>22+4-4>0. 05
Suy ra phuong trinh (*) c6 nghiém duy nhat 1a t = 2. ’
+Véi t=2=> x=0(thoa). , 0.5
Vay phuong trinh da cho c6 mdt nghiém duy nhat la x=0. ’
Cach 3:
+ Diéu kién: ~1< x<1. 0,25
bit V1+x =a,J1-x=b (a,b>0). Suy ra: a®>+b*=2 (1) 0,5




+ Hon nita: V1-x? =ab=2-x*> =a’b® +1.

0,25
+ Phuong trinh di cho tré thanh: a+b=a’b*+1 (2)
Tir (1) va Q) tachhe: 12 70 =2 {ab:l
u va a Co ne: =
"~ la+b=a’h*+1 |a+b=2 05
2=l o0 05
=S & X=
b=1 ’
o o IxyP+2x—4y=-1
b) Gidi hé phwong trinh 2,0
X2y +2xy? —4x+3y =2
Cach 1:
xy? +2x—4y=-1 xy? +(2x+1) =4y *
2,3 2 0202 *) 0,25
XY® +2Xy° —4x+3y =2 Xy +2xy+1)y—-2(2x+1) = -2y
(luw y: khéng nhdt thiét bién doi da vé phai ciia pt thir hai vé —2Y , c6 thé —3Y)
2x+1=0
- Xét y =0 thay vao hé (*) ta duogc: S X=——
~2(2x+1) =0 2
o L 0,25
Suyra{ 2 lamdtnghiém cua hé.
y=0
- Xét y# 0, hé phuong trinh (*) twong duong vai hé:
+2X+1=4 (xy+1)+2x+1:5
y - o - (*%) 0,25
x2y2+2xy+1—2( X+ j=—2 (xy+l)2—2[ X+ J=—2
2x+1 . a+b=5
bat a=xy+1,b=———=; khi d6 hé phuong trinh (**) trd thanh: , (***) | 0,25
2 a-—2b=-2
+ Giaihe (%) tim duge: 10 2, /8774 0,25
1a1 : y . )
' " |b=3 |b=9
42 Xy+1=2 x(2X+1j:1 w1 x:—§
Vo4 tacd x4+l < 3 < 1" " hodc 2 0,25
b=3 =3 2x+1 y=1 _ 2




_ 2x+1)
la=-4 Xy+1l=-4 x( S )__5 |
*Voi (v6 nghiém)

taco 3 2x+1 = 0,25
= v 9 y- 2x+1
9
3
X=——
Viv he . . ) L Xx=== [x=1 2
ay h¢ phuong trinh da cho c6 ba nghiém: 2, _q . 0,25
y=0 y= yz—g
Cach 2:
xy? +2x—4y=-1 - xy? +(2x+1) =4y 0,25
X2y° +2xy* —4x+3y=2 | X’y +2xy° —(4x+2) =-3y
2xy° +(4x+2) =8
<:>{ 2y3 ( ) )=8y = Xy’ +xy’ -5y =0 0,25
Xy +2xy° —(4x+2) =-3y
y=0
< xy=1 0,5
Xy =-5
+ V&1 y=0. Suy ra dugc (x;y) = (—%;O) : 0,25
+ V61 xy =1. Suy ra dugc (x;y) = (1) hodc (x;y) = (—%;—g). 0,25
+Véi xy =-5. Truong hop nay khong ton tai cip (x;y). 0,25
x=—t (x=1 |*= -
Vay hé phuong trinh da cho ¢6 ba nghiém: {~ 2, { :1, 3 0,25
y=0 70 ly=-3
gaéj g’) a) Tim tat cd cac cap sé nguyén dwong (a,0) théa man dang thic: 20
’ a®—b®+3(a2—-b?)+3(a—b) = (@a+1)(b+1) +25. ’
a’—b*+3(a*-b*)+3(@a-b)=(a+1)(b+1)+25
< (@°+3a°+3a+1) - (b°+30° +30+1) = (a+1)(b+1) + 25 05
< (@a+1)’—(b+1)° =(a+D)(b+1)+25 (*)
bit Xx=a+1ly=b+1(Xx,yeZ;x,y>2).
0,25

Khi d6 (*) tr& thanh: X° —y® =Xy +25 <> (X— Y)(X* + Xy + Y*) = Xy + 25 (*¥)




+Tir (**)suyra X>Yy=>X—y>1 ma x> +xy+y’ >0 nén:

2 2 2 2 0’25
XT+XY+Y SXYy+25=>X"+y <25=x<4 (1).
+Honntra: X>Y va X,Yy=>2 nén Xy =>6. 0.5
Suyra X>—y?=xy+25>31=x’>31=x>3 (2) ’
Tu (1) va (2)suyra: X=4.D0o X>Y va y=2 nén ye{2;3}. 0,25
= = 3 I3 \
+ Thu lai, chi ¢o { _, thoa (**). Suy ra {E _y la cdp so can tim. 0,5
b) Cho hai sé nguyén a va b théa: 24a-+1=b?. Chizng minh rang chi ¢é 20
mot so a hodc b chia hét cho 5. ’
Céach 1: 025
24a° +1=b" < 25a° +1=a’ +b* = a’ +b* =1(mod5) (1) '
., |a=0,+1,+#2(mod5)
Ta co:
{b =0, +1,+2(mod5) 05
a’=0,1,4(mod5
, (mod®)  2) 05
b° =0,1,4(mod5)
a’ =0(mod5 a’ =1(mod5
Tu (1) va (2) suy ra: ( ) hoac ( ) : 05
b® =1(mod5) b® = 0(mod5) ’
Suy ra chi mot sb a hodc b chia hét cho 5. 0,25
Céch 2: 005
24a° +1=b’ <> 25a° +1=a’*+b* = a*+b* =5k +1 (1) '
vneZ=n=5l+r(leZre{01234}) 05
=n’ =5+ (l,eZ,? €{0;1;4}) (2) 0.5
2 _ 2 _
Tur (1) va (2) suy ra: 12 2%+ poge 1@ =% 05
b* =5k, b* =5k, +1
Suy ra chi mot sb a hoic b chia hét cho 5. 0.25
Céch 3:
24a* +1=b’ < 24a° —b” =-1 khdng chia hét cho 5 nén a va b khong dong | 0,25
thoi chia hét cho 5.
+ Gia sir a va b déu khong chia hét cho 5.
4 =
Theo dinh ly Fermat ta c6 a’ =1(mods) = (a’ +b?)(a® —b?) = 0(mod 5) 0.5
b* =1(mod5)
Néu a2 +b? =0(mod5)thi 25a2 +1=a? +b? = 0(mod5) ( VO If). 0,25




Suy ra a® —b?* =0(mod5) = 23a? +1=b?—a? =0(mod5) (*) 0,25
Vi a khdng chia hét cho 5 nén a=+1,+2(mod5). 0,25
Véi a==+1(mod5) = a* =1(mod 5) = 23a* +1=—1(mod5) ( tréi véi (*)) | 0,25
Vé&i a=+2(mod5) = a® = 4(mod5) = 23a* +1=3(mod5) ( trai voi (*)) 0,25
Viy diéu gia st 1a sai. Tir d6 suy ra diéu can chang minh.

(;a;;l Cho tam giac nhon ABC can tai A va néi tiép trong dwong tron (O)

(2,5 d) duong kinh AK; ldy diém I thuoc cung nho AB cua duwong tron (O) (I
khdc A, B). Goi M la giao diém cua IK va BC, dwong trung tryc cua| 2.5
doan thang IM cat AB va AC lan luot tai D va E. Ching minh ti giac
ADME la hinh binh hanh.

|
K
(Khéng c6 hinh vé khéng cham bai)
+ Goi N 1a trung diém cua IM, F 1a giao diém cta DE va IB.
+TaC('). Il:A&:AZ:FIZCl:FzzBl 015
Suy ra ttr giac BFDM ndi tiép trong dudng tron. 0,25
=DMB=F =C, 05
Suy ra DM // AC hay DM // AE (1) ’
AED = EDM = EDI . Suy ra AEDI 1a hinh thang can. 0,5
(Hodc tir gidc BFDM va BIAC néi tiép nén FDM = |IAE ;
FDM = FDI = DIA= DIA= IAE. Suy ra AEDI la hinh thang can.)
Suy ra ADE = IED = DEM nén AD//EM (2) 0,5
Twr (1) va (2) suy ra tir giac ADME 1a hinh binh hanh. 0,25




Cach khac: i i
+ Goi N la trung diém cua IM, F 14 giao diém cua DE va IB.

+Taco: I, =A =A = F =C, = ti gidc BFEC ndi tiép trong dudng tron.

0,5

Suy ra FBC = AED ().

0,25

+ Mit khac F =C, = F, = B, = tr gidc BFDM nd1 tiép trong dudng tron.
Suy ra FBC = MDE (2).

0,5

Tu (1) va (2) suy ra AED = MDE = AE//DM (*)

0,25

Hon nira AED = MDE = AED = IDE
Ma DE//IA. Do d6 tir giac AEDI la hinh thang can.

0,25

Suy ra ADE =I1ED; ma IED=DEM nén ADE = DEM = AD//EM (**)
Tu (*) va (**) suy ra t&r giac ADME 1a hinh binh hanh.

0,25

Caub
4,5a)

Cho tam giac nhon ABC (AB<AC) ngi tiép trong dwong tron (O) va c6
truc tam la H. Goi D, E, F lan luot la cdc chan duong cao vé tuw A, B, C
cua tam giac ABC.

a) Goi K la giao diém ciia hai dwong thang EF va BC, goi L la giao diém
cua dwong thang AK va dwong tron (O) (L khac A). Chung minh HL
vuong goc voi AK.

2,5

(Khéng c6 hinh vé khéng cham bai)

Cach 1:

+ Xét hai tam giac AKBF va AKEC cé:

K chung, KBF = KEC (vi cung bu vdi FBC)
Suy ra AKBF va AKEC ddng dang.

0,5

Suy ra: KB _KF < KB.KC =KF.KE (1)
KE KC

0,25

+ Tuong tu: AKBL va AKAC ddng dang.
Suy ra: KB = KL < KB.KC =KL.KA (2)
KA KC

0,5




KF _ KL

Tu (1) va (2) suy ra: KF.KE = KLKA < ; hon nira FKL = AKE .

KA KE’ 0,5
Suy ra AKFL va AKAE dong dang.
Suy ra KFL = KAE . 0,25
Do d6 4 diém A, L, F, E cung nam trén duong tron. .
Ma A, E, F nam trén duong tron duong kinh AH nén L cling ndm trén duong tron| 05
duong kinh AH. Vay HL vudng goc véi AK.
Cach 2: 095
+ Ha HL’ vudng goc AK tai L. Ta di chung minh L’ thudc duong tron (O). ’
+5diémA, L’ F. H E cung nam trén duong tron duong kinh AH. 0,5
+ Chirng minh dugc AKFL' va AKAE dong dang. 05
= KL'.KA=KF.KE. ’
Tuong tu chirng minh dugc: KF.KE = KB.KC 0,5
Suy ra KL'.KA=KB.KC. 0,25
Chitrng minh duoc AL’BC ndi tiép. Suy ra L’ trung L. 05
Vay HL vudng gbc véi AK. ’
b) Ldy diém M thudc cung nhé BC ciia dwong tron (O) (M khdc B, C).
Goi N va P ldn lwot Ia hai diém doi xung Cua diém M qua hai dirong 2,0
thang AB va AC. Chitng minh ba diém N, H, P thang hang.

(Khéng c6 hinh vé khéng cham bai)
ANB = AMB
+ Ta co: = ANB = ACB 0,25
AMB = ACB

+ Tu giac DHEC ndi tiép nén ACB + AHB =180°. Suy ra ANB+ AHB =180°. 05
Do do tir giac AHBN ndi ti€p trong dudng tron. ’
Suy ra NHB = NAB. Ma NAB = MAB nén NHB = MAB 0,25




+ Tuong tu ta cling chimg minh duoc: CHP = MAC . 0,5

+ Suy ra NHB + BHC + CHP = MAB + BHC + MAC = (MAB + MAC) + BHC
i = BAC + BHC = BAC + FHE =180°
Suy ra N, H va P thang hang.

0,5

Ghi chti: Néu hoc sinh c6 cach giai khac ding thi Ban Giam khao thao luan va théng nhat
thang diém cho phu hop véi Hudng dan cham.

SO GIAO DUC VA PAO KY THI CHQON HQC SINH GIOI LOP 9
TAO THCS
QUANG NAM Nim hoc 2013 — 2014

Mon thi : TOAN
S . Thoi gian : 150 phat (khdng ké thoi gian giao
DE CHINH THUC de)

Ngay thi : 08/04/2014

Cau 1 (4 diém).
a) Rut gon biéu thirc A:\/x+4\/x—4 +\/x—4\/x—4 Véi x > 4.

b) Choa, b, ¢, d, e, f Ia cac sb thuc khéc 0, thoa man %+9 +f3:1 va
e

d + d + f =0.
a b c
, 3.2 2 C2
Tinh gia tri cia biéu thirc B=—+—+—.
d> e f°
Cau 2 (4 diém). ,
a) Tim tat ca cac so ty nhién n sao cho n®—14n— 256 1a mot so chinh phuong.
b) Cho a la so ty nhién 16n hon 5 va khong chia hét cho 5.
Chang minh rang a®" +3a*" —4 chia hét cho 5, v&i moi sb tu nhién n.

Cau 3 (6 diém).
a) Giai phuong trinh X* + /X + 2014 = 2014.
. X+y+z=2
b) Giai hé phuong trinh )
2xy—2°-=4
¢) Cho a, b, ¢ 1a cac s6 thuc thoa méan 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, céc diém M va N theo th ty thudc cac canh AB
va BC sao cho AN = CM. Goi K 1a giao diém cua AN va CM. Chang minh rang
KD la tia phan giac cua goc AKC.

b) Cho AABC vuéng & 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 cia AABC.

Cau 5 (3 diém).

Cho AABC ndi tiép duong tron tam O. Trén canh BC lay mot diem D tuy y
(D khac B va C). Buong tron tam O, qua D va tiep xuc véi AB tai B; duong tron
tdm O, qua D va tieép xdc vai AC tai C; hai duong tron nay cat nhau tai diém thu
hai la E.

a) Chimng minh rang khi D di dong trén canh BC thi duong thang DE ludn di qua
mot diém co dinh.

b) Gia sit AABC can tai A, chimg minh rang tich AD.AE khang phu thudc vao
vi tri diém D trén canh BC.



SO GIAO DUC & PAO KY THI CHQN HQC SINH G101 LOP 9

TAO THCS
QUANG NAM Nim hoc 2013 — 2014
MON: TOAN

HUONG DAN CHAM PE CHINH THUC
I. Hwéng dan chung:

1. Néu thi sinh 1am bai khéng theo cich néu trong dap an va dang thi giam
khao can cir vao thang diém cta dap an dé cho diém hop Ii.

2. Viéc chi tiét hoa thang diem (néu c6) so vé6i thang diém trong hudng dan
cham phai dam bao khong sai léch v6i huong dan cham va phai dugc thong
nhat trong Ho1 dong cham thi.

3. biém toan bai lay diém lé dén 0,25

I1. Dap an:

ca Néi dung pié

u m
a) Voix>4,taco:

A=\(x-8)+4/x—4+4+(x-4)—4Jx—4+4 0,25

= (X 2) + (a-2) 05

:’\/x—4+2+‘-\/x—4—2‘ 0,25

Xét cac truong hop :
*Véoi x>8taco:

A=JX-4+2+Jx-4-2 0,25
1
*Vo1 4<x< 8taco:
A=JX—4+2—JIXx—-4+2 0,25
=4 0,25

b) VéSia, b, ¢, d, e, f 14 cac s6 thuc khac 0, ta co:

0,5

0,5




ca Néi dung pié
u m
a b c a b cY)
—+—F-—=lo|—-+—+—-| =1 05
d e f d e f ’
a®> b* ¢ 2ab 2bc 2ac
<387+e2+?5+ =1
ngi c2 ZME( jzl 0.5
@ T def
Ma 9+e+—=
a b c
a® b*> c?
Viy B=—+—+—5 =1
VETETeEE
a) batn®-14n-256 = k* (k € N)
= (n—7)*—k*=305 0,25
o n-7-K({n-7+k) =305 0,25
Ma 305 = 305.1 = (-305).( —1) = 5.61 = (-5).( —61)
y?(n—¥7— k) < (n—7 + k) nén xét cac truong hop:
n-7-k=1 0,25
n—7+k=305
n—7-k=-305
0,25
n—-7+k=-1
2
n—-7-k=5
(4d)
{n—7+k=61 0,25
n—-7-k=-61
| (n-7+k=-5 0,25

0,25




ca Néi dung pié
u m
 (n=160
{k =152
n=-146
{k =152 0,25
e n=40
{k =28
n=-26
_{k =28
Vi n va k 1 cac sb tu nhién nén ta chon n = 160 hoic n = 40.
b)
A=2a" +3a*" —4=(a8n —1)+3(a4” —1) 0,25
= [(as) —1} + 3[(a“)n —l] 0,25
~(a"-1)|(a°) " (&) e 2] 3(at-1)| (a) o (a") T kL 0,25
=(a"-1)(a*+1)B+3(a" -1).C
=(a* —1)[(a4 +1).B+3c]
=(a’-1)(a®+1).D 0.25
Vi a 1256 tw nhién 16n hon 5 va khong chia hét cho 5 nén:
a = 5k+1=(a’-1)i5
a = 5k+2=(a’+1)i5 ,
(v6i k 1a s6 nguyén duong) 0.25
a = 5k+3:>(a2+1)§5 !
a = 5k+4:>(a2 —1)55 025
Vay (a8” +3a*" —4) :5 vGi moi s6 tu nhién n. 0,25
0,25
3 | a) biéu kién: x > —2014 0,25
4d) 0,25




ca Néi dung pié
u m
Pitt= Jx+2014 = t2 =x +2014 (t>0)
- X +t=2014 (1) 0,25
Tacé hésau:
t> —x=2014 (2)
Trir vé theo vé phuong trinh (2) cho phuong trinh (1) ta dugc : 0,25
t2_X2_X_t:0 0,25
S (tHx)(t—-x-1)=0=t=-xhoact=x+1
o VGit=—xtaco: (-x)*=x+2014 < x* —x—2014=0 (*)
Irercl 0,25
Giai (*) duoc nghiém x = % (loai vi t > 0) hoac x =
1—»\/;3057 0.5
e VGit=x+1taco: (x+1)°=x+2014 < x> +x—2013=0
(**) 0,25
Giai (**) dugc nghiém x = _1% /8053 hodc x = _1% /8053 (loai vi
£>0)
Vay nghiém cia phuong trinh la: x = _1+—28053 hoac x =
1- /8057
2
_ |S=x+y
b) bat {P ~xy 0,25
S=2-z2
Khi d6 tir hé phuong trinh da cho ta co: 1/, 0,25
P=2(2*+4)
Theo cach dit ta c6 x, y 12 nghiém cua phuong trinh: X>—SX +P =0 | 0,25
<:>X2—(2—2)X+%(22+4):0 (1) 0.25
A= [—(2—2)]2 —4%(22 +4) =—(z+2)* 0,25
Phuong trinh (1) c6 nghiém khi va chi khi A >0
o Z+2P<0sz2=-2 0,25

Thay z = —2 vao phuong trinh (1) ta dugc: X*—4X +4 =0 (2)




ca Néi dung pié
u m
Giai phuong trinh (2) dugoc nghiém X; =X, =2 =>x=y=2.
Vay hé da cho co nghiém: x=2,y=2,z2=-2 0,25
0,25
c)Tacd:a’+b*+c°=1=a’=1-b°-c*<1
o -l<a<l=1+a>0 0,25
Tuongty:1+b>0; 1+c>0 0,25
— (1+a)1+b)(1+¢)>0 0,25
< l+tat+tb+ctab+ac+bc+abc>0 (1) 0,25
Mit khac: (L+a+b+c)’=(1+a)*+(b+c)*+2(1+a)b+c)
=1+a’+b*+c*+2a+2b+2c+ 2ab+2ab + 2bc
=@ +b?+c?+ (a®+b*+c?) +2a+2b+2c+2ab + 2ab + 2bc 0,25
=2@*+b?+c*+a+b+c+ab+ac+hc) 0,25
—a’+b’+c?+a+b+c+ab+ac+bc= %(1+a+b+c)220 ) | 0,25
cong (1) va (2) vé theo vé ta duoc :
abc +a® + b*+c*+ 1 +2a+ 2b + 2¢ + 2ab + 2ab + 2bc > 0
<abc+2(1+a+b+c+ab+ac+bc)>0 0,25
a) Hinh v¢ A D
M
K
4 H
Bd)
B N c
Ké DI vudng gbc vai AN tai |, ké DH vuéng goc CM tai H. 0,25
Ta co: SAADN:%DI.AN; SADMczéDH.MC 0,25

SaaDN = % Sascp (do cung canh day AD va duong cao ké tir N)




ca Néi dung pié
u m
va Sxpmc = % Sascp (do cung canh day DC va duong cao ke tir M)
nén : SAADN = SADMC . 0,25
1 1
ZDIAN ==DH.MC
2 2 = DI=DH 0,25
AN =CM (gt)
— ADIK = ADHK (canh huyén — canh géc vuéng) 0,25
— IKD=HKD => KD la phan giac goc AKC. 0,25
b) Hinh vé
B K C
Goi I, H, K lan luot la cac tiép diem cta duong tron noi ticp AABC
vai cac canh AB, AC, BC.
Taco: AB+AC =Al +AH + Bl + CH = Al + AH + BK + KC
=8+ 443 (1) 0,25
= (AB + AC)* = AB’ + AC® + 2AB.AC = BC* + 2AB.AC = (8 + 4 0.5
J3)° |
2 _ B2 0,25
— ABAC= 87 4*/3) B 2441643 (2
Tir (1) va (2), két hop voi AB < AC
0,25
suyraAB=2+2+/3; AC=6+23
0,25
sinC= AB = 2+J§ :l
BC 4+43 2 0.5
Suy ra C=30°; B=60° ’
Hinh vé A

Gd)




ca Néi dung pié

a) Kéo dai ED cat (O) tai |

AB Ia tiép tuyén cua (O;) = ABD =BED 0,25
AC I tiép tuyén ciia (O,) = ACD = CED 0.25
— ABD + ACD = BEC 0,25
= BEC+BAC=180"

= Tu giac ABEC ndi tiep (O) 0,25
— AIE = ACE = ACD + DCE = DEC + DCE = IDC 0,25
= Al//BC=Icodinh 0,25
Vay DE Iudn di qua diém co dinh I.

b) Tacod: AB=IC (vi Al//BC) 0,25
AABC can tai A= AB=AC 0,25
= AC=IC=I1=A 0,25
= A, D, E thang hang 0,25
— AD.AE = AB’ (vi AABE » AADB) 0,25

0,25

— AD.AE khong phu thudc vao vi tri ciia diém D trén canh BC.

PHONG GD&DPT THANH PE THI HQC SINH GIOI NAM HQC 2015 - 2016
PHO MON: TOAN LOP 9
THANH HOA Thoi gian lam bai: 150 phat
Bai 1: (4,0 diém)
Cho P = XX = 2X =X +2 + XX +2X—/x =2
x+/x —=3J/x =2 XX =3x +2
1. Rat gon P. Vi giatrinao cuiax thiP > 1

2. Tim x nguyén biét P dat gid tri nguyén lon nhat
Bai 2: (4,0 diém)




. 5-3x—|x—
1. Giai phuong trinh w =
X —3+ 3+ 2x|
2. Tim sb nguyén x, y théa man x + xy + y* = x%y?
Bai 3: (4,0 diém)
1.Choa=x+ *
X

b= y+ l

y
c=xy+ 4

Xy

Tinh gia trj biéu thuc: A = a® + b® + ¢* — abc
2. Chtrtng minh riang véi moi x > 1 ta ludn c6. 3(x* - X—lz) <2(x°- %)

Bai 4: (4,0 diém) Cho t& giac ABCD c6 AD = BC; AB < CD. Goi |, Q, H, P lan
luot 1a trung diém cua AB, AC, CD, BD

1. Ching minh IPHQ Ia hinh thoi va PQ tao véi AD, BC hai goc bang nhau.

2. V& phia ngoai t& giac ABCD, dyng hai tam giac bang nhau ADE va BCF.
Ching minh ring trung diém céc doan thang AB, CD, EF cling thudc mét duong
thang.

Bai 5: (2,0 diém) Tam giac ABC c6 BC = 40cm, phan giac AD dai 45cm duong
cao AH dai 36cm. Tinh d6 dai BD, DC.

Bai 6: (2,0 diém) Vi a, b 12 c4c sb thuc thoéa man dang thac (1 + a)(1 + b) =

S {e]

Hay tim GTNN cia P =v1+a* ++/1+b*

PAP AN PE THI HQC SINH G101 MON TOAN LOP 9

Bai | Cau Tom tit cach giai Piém




biéu kién x> 0; x=1; 4 0,5
b= Wx=2)Wx-DEx+1) |, (x+2Ex-DEx+1) 0,5
(VX —2)(Vx +1) (VX +2)(Vx —1)?
- Jx -1 + Jx +1
Ix+1 Jx-1
_ 2(x+1) 0,5
x—1
P>1c 2(x+1) S 1o 2(x+1) 150 2X+2—-x+1 >0
x—-1 x—-1 x—1
= X3 S 0 Theo d/k x> 0= x+3>0
x-1 0,5

=>X-1>0=x>1
Két hop diéu kién x > 0; x=1; 4
Suyrax>1;x=4thiP>1 0,5
p=20*D oy 4 \six>0x214

x—1 x—-1 0.5
P nguyén < x—11a uéc cua 4 05
P dat gid tri nguy@n I6n nhat < x—-1=1 < x=2 05
Vay P dat gi4 tri 16n nhat bang 6 khi x = 2
Diéu kign x—3 +[3+2x = 0 0,25
Phuong trinh turong duong
Bx—5 - [x—1| - 42x+3- 4x + 12 =0 (¥) 0.5
Xétx<-gThi (*)>-3x+5+(x—1)+4(2x+3) —4x +12=0
& 2x=-28
& X = - 14 (Théa man dk) 0,25
Xét-S<x<1Thi (%)

2 0,25

<-3X+5+x-1-4(2x+3)-4x+12=0




& X= ; (Théa méan dk)

0,25
Xét1<x < % Thi (*)
<-3X+5-(X-1)-4(2x+3)-4x+12=0
3 0,25
x == (loai
< x= o (loai)
, 5 s 0,25
Xétx > 3 Thi(*)©3x-5-(x-1)-4(2x+3)-4x+12=0
2 .
SX= T (Loai)
Vay phuong trinh c6 nghiém Xe {— 14; %}
Tacox* +xy +y* =Xy’
o (X +y)2=xy(xy + 1) 0,5
r = 0
+Neux+y=0= xy(xy+1):0<:{xy
Xy =-1 0,5
Véixy =0. Kéthopvsix+y=0=x=y=0
. . . =1 =-1
Voixy =-1. Kéthopvoix+y=0 = {X_ hoac {);_1 0.5
+ Néux +y=0 = (x +y)?1asb chinh phuong
xy(xy + 1) 12 hai s6 nguyén lién tiép khac 0 nén ching nguyénté | 05
cung nhau. Do d6 khong thé cuing 1a s6 chinh phuong
Vay nghiém nguyén ctua phuong trinh 1a (x; y) = (0; 0); (1; -1); (-
1;1)
B2=xt+ =42
X
b’ =y + iz +2
y
2 _ 2.2 1
CO=XYy + = +2 0,5




ab:(x+l)(y+£):xy+i+§+X:C+£+X
X y Xy 'y X y X
—abc=(c+ 2 + )¢ 0,5
y X
=c2+c(X + ) 0,5
y X
_ 2 1.,x y
=cc+(xy+ =)= +2
(xy Xy)(y ) 0,5
:02+X2+y2+i2+i2
y X
=a®-2+b>-2+c?
—A=a’+b*+c?—abc=4
3¢- L)<206¢- 1)
X X
o 3(x- D)x+ Dy<2x- D+ L+
X X X X
1 L 0,5
S3x+ Z)<2(x+ S+ 1) (1)
X X
(Vix>1nénx- L >0)
X 1,0
Datx+3:tth‘|x2+i2:t2—2
X X
0,5

Taco(l) < 22-3t—2>0
< (t-2)2t+1)>0(2)

Vix>1nén (x—1)2>0ex2+1>2X < X+ —>2hayt>2
X

= (2) ding. Suy ra diéu phai chang minh




IP = HQ; IP//HQ (Tinh chit dudng trung binh) va AD = BC (GT) | 0,5
= IPHQ la h.b.h 0,5
CoIP=1Q= %AD = %BC nén IPHQ 12 hinh thoi
Goi P,; Q, la giao diém cua PQ véi AD va BC
Nhan thdy A HPQ can dinh H
S~ L~
= HPQ = HQP (GOc ¢ day tam giac can) (1)
T
Ma PH // BC=BQ,P = HPQ (So le trong) (2) 05
I~ ’
QH // AD= AP,P = HQP (So le trong) (3)
T~
Tu (2); (2); (3) Suy ra AP, P =BQ,P ( dpcm) 0,5
E
Goi K, M, N lan luot 14 trung diém cia EF, DF, CE
Tur gia thiét A ADE = A BCF va dua vao tinh chat cua duong
— T~ 7 P S
trung binh trong tam gidc ta c6 A HMP = A HNQ (c.c.c) 0,5
S
Suy ra MHP = NHQ = MHQ = NHP = MHN va PHQ c6 cung
tia phan giac 0,5
Mt khac dé ¢ IPHQ va KMHN la cac hinh thoi. 0,5

\ A \ a ., N~ T~
Suy ra HK va Hl lan luot la phan giac cua MHN va PHQ. Suy ra




H, I, K thang hang

0,5

E h b d C
bat BD = x, DC =y. Gia st x <. Pitago trong tam giac vuéng
AHD ta tinh dugc HD = 27cm. VE tia phan giac cua goc ngoai tai
A, cit BC & E. Tacd AE L AD nén AD? = DE.DH. Suy ra

Theo tinh chit dudng phan giac trong va ngoai cua tam giac
DB _ EB N X _ 75-X (1)

DC EC y 75+y
Mat khéac x +y =40 (2)
Thay y = 40 — x vao (1) va rat gon dugc
x? —115x + 1500 = 0 < (x — 15)(x —100) =0
Do x <40 nén x = 15, tr do y = 25.

Vay DB = 15cm, DC = 25cm

0,5

0,5

0,5

0,5

Ap dung Bunhiacopski cho hai day a*; 1 va 1; 4 ta c6
(1% + 4@ + 1) > (a° + 4)°

a’+4

J17

= J1+a* >

1)

A (13 2 2 1
Dau “="xayra < a= =

Ap dung Bunhiacopski cho b% 1 va 1; 4 ta c6

0,5




b\z/i“ @)

17(b* + 1) > (b* + 4)* = VJb* +1 > T

Diu “="xayra < b=

N |-

a’+b*+8

V17

Mt khéc theo gia thiét (1 + a)(1 + b) = % < atb+ab=

T (1) va(2) = P> (*)

Nlo

Ap dung Cbsi ta co:

a<al+t
4

b< b2+ *
4

a’+b?
2

ab <

Cong tirng vé ba bat dang thuc ta duoc

§(<’:12+b2)+ 1 >a+b+ab= >
2 2 4

2 2 5 1, 3 1 \
=a+b">(=-2): = == Thay vao (=
>(7-5) 5 = Thay vao (x)
1+8
P>2 :ﬁ
17 2

N

Vay gi4 tri nho nhat caa P bang % khia=b= %

Luu ¥: - Hoc sinh lam cach khac ding cho diém twong duong

- Bai hinh khdng c6 hinh vé& hoac hinh vé sai khong cho diém



PHONG GD&PT HA HOA PE THI CHON POI TUYEN HQC SINH GIOI
NAM HQC 2015 - 2016

Mon: TOAN
DE CHINH THUC Ngay thi: 21 thang 12 nim 2015
Thoi gian: 120 phit (khéng ké thoi gian giao dé)
(Pé thi c6 1 trang)

Cau 1 (3,0 diém).
a) Giai phuong trinh nghiém nguyén: 4x° +8x =38—6y”
b) Tim s tu nhién n dé n* + 4 1a s6 nguyén to.

Cau 2 (4,0 diém).
a) Cho (x+«/x2 + 2015)(y+«/y2 + 2015): 2015.

Hay tinh gid tri cua biéu thic A= x + y + 2016.

b) Chitng minh rang: Néu ax® =by® =cz° va L i am
X y z

3ax? +by? +cz? =3a +¥b +3c.

Cau 3 (4,0 diém).
a) Giai phuong trinh: 4(X* +4x+2)=11Vx" +4
X(X+y)+y —4y+1=0
b) Giai h¢ phuong trinh: (x+y)+y y
y(x+y)* —2x* -Ty=2
Cau 4 (7,0 diém). , 7
Cho duong tron (O, R) va day cung BC co dinh (BC < 2R). biém A di dong
trén cung I6n BC sao cho tam giac ABC c6 ba goc nhon. Ké cac duong cao AD,
BE, CF cat nhau tai H.

a) Chang minh AAEF va AABC d6ng dang vétz’*i = COs°A.
ABC
b) Ching minh rang: S, = (1— cos® A—cos® B —cos’ C).SABC
¢) Xac dinh vi tri diém A trén cung 16n BC sao cho chu vi tam giac DEF dat gia
tri I6n nhat.

Cau 5 (2,0diém). , , 7
Cho a, b ,c 1a ba so thuc duong, tim gié tri nho nhat cta biéu thic:



a®+b*+c® a’+b®> b*+c? c*+a’
= +— +— +— .
2abc cc+ab a“+bc b +ca

Ho va tén thi sinh:...............ccccoevoeevoeeeeeee, SBD oo
Can bg coi thi khdng giai thich gi thém

HUONG DAN CHAM CHON PT HQC SINH GIOI NAM HQC 2015-2016

MON: TOAN
Day 14 101 giai so lugc, thi sinh ¢6 10i giai khac ma ding thi giam khao chim van chdm theo
thang diém dudi day
Bai Noi dung
Giai phuong trinh nghiém nguyén: 4x* +8x =38-6y?
4x* +8x =386y’ < 2x* +4x =19-3y* < 2(x+1)* =3(7-y?) (*) 0,5
. Ta thay: 2(x+1)2i2=7-y?:2=ylé 0,25
Talaicd: 7-y*>0=y*<7.Dodb y* =1=y=+1 0,25
Lac do: 2(x+1)* =18= (x+1) =+3nén x, =2;x, =—4 0,25
1 Ta thay cac cip s6 (2;1), (2:-1), (-4;1), (-4;-1) thoa man (*) nén 1a nghiém 0.5
cua phuong trinh. ’
Tacon*+4=n"+4+4n°—4n° 0,25
=(n°+2)°—(2n)° 0,25
=(n°-2n+2).(n° + 2n+ 2) 0,25
b | Vinla s tu nhién nén n® + 2n+ 2 > 1 nén 0,25
nf-2n+2=1 0,25
<=>n=1 0,25
Cho (X-i—xfxz +2015)(y+a/y2 +2015)= 2015. Hiy tinh A biét: A=x+y+20167
Nhan ca 2 vé ciia dang thic da cho voi (x—\/ X2 + 2015)ta duoc:
0,5
2, —2015(y+4/y2 +2015) - 2015(x—x,/x2 +2015) (1)
Nhan ca 2 vé cua déng thire da cho véi (y —«/yz + 2015)ta duoc:
0,5
—2015(x+\/x2+2015):2015(y—«fy2+2015) )
Cong (1) véi (2) theo vé rdi rit gon ta duge: x +y = 0. 0,75




Vay A =2016. 0,25
b) Chirng minh rang: Néu ax® =by® =cz® va §+$+%=1th‘l
3ax? +by? +cz? =3/a+¥/b +3c
bat: ax® =by® =cz® =t. Ta cé: 0,25
3/ax? +by? +¢cz° =3 L R = Q) 0,5
\x y z X y z
Mit khac: 3/t =x3/a =y¥/b =2z¥c 0,5
Suy ra: %+%+%=%[%+%+3=3t (2) 0,5
Tir (1) va (2) suy ra diéu phai chimg minh. 0,25
4(x2+4x+2):11\/x4+4 (1)
0,5
& 6(x +2x+2) - 2(x* - 2x+2) =11/ + 2x+ 2) (X" ~2x+ 2)
6(X2+2X+2) X2+2X+2
2 —2=15———
X* —2X+2 X —2X+2 0,5
do x> —2x+2=(x-1)°+1>0 véi moi x
2 0,5
patt= [S 122 45 )
X°—2X+2
Ta duoc phuong trinh: 6t> —11t —2=0
Giai (*) duoc t = 2 thoa man yéu cau
2 2
Nén t=,/w=2©%=4@3x2—10x+6=0®x=ﬂ
X" —2X+2 X" —2X+2 3
0,5
x(x+y)+y2—4y+1=0<:> X +1+y(y+x) =4y
y(x+y)?—2x*-7y=2 y(x+y)?=2(x* +1) =7y
X A : x*+1
D¢ thay y=0, ta co: +X+y=4 0,5
= ) 1 .
(x+y)—2X T =_7
2 =4 =4— = =1
Bétu=x+1,v:x+ytac()hé: l:+v & 2u N 3.
vi-2u=7 Vi +2v-15=0 v=-5u=9 0,5




. Al | X Hl= 2+x-2=0 x=1y=2
+) V&1 v=3,u=1ta co h¢: {X+ y@{x X @{ y

X+y=3 y=3-x X=-2,y=5 0,5
2 _ 2 _ 2 _
+) V&i v=-5u=9ta co hé: X H1=9y =0y e xa=0
X+y=-5 y=-5-X y=-5-X 05
KL: Vay hé da cho co6 hai nghiém: (1;2) va (-2;5) ’
A
E
F
H
O
B C
D
Tam gidc ABE vudng tai E nén cosA = —E 0,5
e A . A _ AF
Tam giac ACF vudng tai F nén cosA = — . 0,5
AE _ AF
Suyra —=— = AAEF ~AABC(c.gc
y AB AC (c9) 0,5
\ S per AE Y 2
Tu AAEF ~ AABC suy ra 25 =| — | =cos” A 0,5
ABC B
T A SBDF 2 SCDE 2
uong tu cau a, =Cc0s° B,—= =cos"C. 1,0
ABC ABC
Tt d6 suy ra Soee _ Saac ~Snee ~Sene ~Seoe _1_ 052 A—cos? B—cos? C
ABC SABC 075
Suy ra Sy =(1-cos” A—cos’ B—cos’ C).S 50 0,5




¢) Chuing minh dugc OA L EF; OB L DF; OC L ED. 05
Cé 28ABC = 2'(SAEOF + SBDOF + SCDOE) 015
— BC.AD = OAEF +OB.FD+OC.ED 0.5
c B 0,5
— BC.AD = R(EF + FD + ED)
=EF+FD+ED= BC.AD 0.5
Chu vi tam gidc DEF 16n nhat khi va chi khi AD 16n nhat; AD 16n nhat
khi va chi khi A 1a diém chinh gitra cung 16n BC. 0,5
a> b* 2ab 2bc 2ac
= + + +— +— +— 0,5
2bc 2ca 2ab c“+ab a“+bc b°+ac
. a> a*+bc 1 b* b*+ac 1 c¢* c*+ab 1 ,
Ma = - = = -=; = —— nen
2bc  2bc  2'2ac  2ac 2'2ab 2ab 2 0,5
Véi cac sé duong x, y ta NI IR (x—y)? >0 ludn ding, diu bang 0.25
y X :
xdy ra khi va chi khi x =y.
Ap dung ta co:
c’+ab  2ab a’+bc  2bc b>+ac  2ac 3
P= +— + +— + +— -——= 2
2ab  c“+ab 2bc  a“+hbc 2ac b°+ac) 2 0,5
2+24+2- 3.9
o 2 2
Dau bang xay ra khi vachi khia=b=c¢
3 3 3 2 2 2 2 2 2
Két luan :gi4 tri nho nhat cia P = a+b +c +a2 +b + bz LA C2+a 0.25
2abc c"+ab a“+bc b°+ca ’
béngg khia=b=c

Dinh chinh :Cau 5: P>




SO GD&PT KY THI CHON HOQC SINH G101 CAP TINH

LOP 9 THPT
QUANG BINH NAM HQC 2012- 2013

Moén thi: Toan
DPE THI CHINH THUC (Khoa ngay 27 thang 3 nam 2013)
SOBAODANH:................. Thoi gian 1am bai: 150 phut (khong ké thoi gian giao
de)

Cau 1:(2.0 diéem)
Cho biéu thic: P=

xx+26yx 19 2Jx  x-3
x+2{x-3  Jx-1 x+3
a) RutgonP.

b) Tim x dé P dat gia tri nho nhét.
Cau 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.

Cau 3:(3,5 diem)

Cho tam giac ABC déu cé dinh noi tiép trong dudng tron (O). Pudng thang d
thay d6i nhung ludn di qua A va cat cung nho AB tai diém thir hai 13 E (E=A).
Puong thang d cit hai tiép tai B va C caa dudng tron (O) lan luot tai M va N. MC
cat BN tai F. Ching minh rang:
a) Tam gidc CAN dong dang véi tam gide BMA, tam gidc MBC déng dang véi tam
giac BCN.

b) Tir gidc BMEF la tir gidc ndi tiép.
¢) Chitng minh dwong thang EF luén di qua mét diém cé dinh khi d thay @i nhing
luon di qua A.

Cau 4:(1,5 diém) ‘
Cho c,c sé thuc d-ng a, b, c thof m-n a + b + ¢ =6. Chitng minh rang:

b+c+5 c+a+4 a+b+3 .
1+a >+ b 3. c DEu ®Yang thgc x{ly ra khi npo

Cau 5:(1,0 diem)
Cho n 12 sé tu nhién 16n hon 1. Chting minh ring N +4" 13 hop sb.




SO GD&PT KY THI CHON HOQC SINH G101 CAP TINH
LOP 9 THPT
QUANG BINH NAM HQC 2012 - 2013
Mon thi: Toan
(Khéa ngay 27 thiang 3 nim 2013)
HUONG DAN CHAM

(Pdp dn, hudng dan nay cé 4 trang)
y2u cCu chung

* Pap an chi trinh bay mét l&i giai cho mdi bai. Trong bai lam caa hec sinh
yéu cau phai lap luan 16 gic chit ché, day da, chi tiét va ro rang.

* Trong méi bai, néu hec sinh giai sai & bwéc gii truée thi cho diém 0 doi Vo
nhitng bwéc giai sau c6 lién quan. O cau 3 néu hec sinh khong vé hinh hoic vé
hinh sai thi cho diém O.

* Piém thanh phan cia méi bai néi chung phan chia dén 0,25 diém. Poi véi
diém thanh phan 1a 0,5 diém thi tuy t6 giam khao théng nhat dé chiét thanh
tirng 0,25 diém.

* Hoc sinh c6 1oi giai khac dap an (néu ding) vin cho diém toi da tuy theo
mirc diém cia tirng bai.

* Piém ciia toan bai 1a téng (khdng 1am tron s6) caa diém tat ca cac bai.

Ca Néi dung piém
u

1 1,0 diém
a) PK: 0<x=1.Taco: 0,25




_xx+26yx 19 2Vx  Vx-3
TR+ V1 ks

ol 263X -19- 20X (5 +8)+ (VE -9)(x -1 02
(\/;—1)(\/;+3) 0.25
_ XX+ 26X —19-2x—6/x + X~ 4/x +3
(Vx-D)(/x+3)
_X x—x+16\ﬁ—16= (ﬁ—l)(x+16) _ X+16 0,25
WX -D(x+3)  (x-Dx+3) x+3
b) 1,0 diém
X+16 25
P=——— 3+ 3 6
\F+ = - \ﬁ+ x +\F+3 0,5

>2\/(&+3)——6 10-6=4 0.25
Vay GTNN ciia P=4 khi ﬁ+3:\/;2i3<:>x:4 0.25

a) x*—2mx+m-4=0 1,0 diém

Tacd: A'=m? 4= 1), 15 0V

. =M —m+4= m—E +Z> m 0’25

Vay phuong trinh ludn c6 2 nghiém phan biét voi moi m.

Theo dinh Iy Viet: x, +X, =2m; xX,=m-4 0.5
xf’+x§:26m<:>(x1 +x2)3—3x1x2(x1 +X,) = 26m ’
< 8m? —6m(m —4) = 26m < m(8m? —6m—2) =0 0,25

1
0,25

sm=0m=Im=-—=
4




b) Goi x,X, (X, <X,) la hai nghiém nguyén cua phuong trinh.
Taco: x, +Xx,=2m; X X,=m—4.
Suy ra x +x, —2xx, =8< 2(x +X,) —4x X, —1=15 < (2x, —1)(2x, —1) =-15.

1,0 diém

0,25
THL: {2)‘1_1:_1@{)‘1:0:%4
2x,-1=15 " |x,=8
2% —1=— =2
THZ:{ % 5<:>{X1 =m=0
2X,-1=3 X, =2
1=— —_ 0,5
TH3: {2’9 ! 15@{"1 [
2x, -1=1 X, =1
TH4: [T I= 3 =1
2X,-1=5 X, =3
Thtr lai m=0, m=1, m=-3,m=4 thoa mén diéu kién bai toan. 0,25
3,5 diém
0,5
a) Tacd: AC//BM suy ra «.BMA= ZCAN
AB//CN suy ra #/BAM = Z/CNA 0,5
Do do6 tam giac CAN dong dang véi tam gidc BMA
Suy ra: MB _ AB - MB _ BC 0,25
AC NC BC CN 0,25
Mat khac ~MBC = #BCN =120° 0,25

Suy ra tam gide MBC dong dang véi tam gidc BCN.




b) #BFM = /BCM + /NBC = /BCM + /BMC =180° - /MBC = 60°

0,5

Mat khac ~BEM = /BCA=60" (do t/c gbc ngoai cua tir giac noi tiép) 0,25
Suy ra /BFM = /BEM =60°. Do d¢ tr giac BMEF ndi tiep. 0,25
c) Goi I 1a giao diem EF voi BC. , ,
Ta cO ZIBF = «BMF (cau a), suy ra IB la tiép tuyen cua duong tron ngoai
tir giac BMEF.
Tuong tu chirng minh dugc IC la tiép tuyén cua duong tron ngoai tir giac 0,25
CNEF.
Tiur d6: IB> = IE.IF;IC* = IE.IF = IB = IC hay I la trung diém BC. 0,25
Vay d ludn di qua diém c6 dinh 13 1. 0,25
1,5 diém
bat x=a+Ly=b+2;z=c+3. (X, Y, z2>0) 0,5
VT oY T2 ZHX X+y ¥y X X z .y Z
X y z X y z X 7Yy 0,5
y X y z
2 =6
\/X y+ \/X z \/z y 0,25
Déu bang xay ra khi x=y=z, suy ra a=3, b=2, c=1 0.25
, 1,0 diém
nllé sO tu nhién I6n hon 1 nén n ¢6 dang n = 2k hoac n =2k + 1, vgi k la
sO tu nhién 16n hon 0. 0,25
- Vi n = 2k, tacod n*+4" = (2k)* +4% 16n hon 2 va chia hét cho 2. Do
d6 N* +4" 1a hop sé. 0.25
-V6in = 2k+1, taco
n*+4" =n* +4*4=n"+(2.4“)* = (n* +2.4“)* - (2.n.2")°
=(n*+2.4"-2n.2")(n* + 2.4 +2.n.2") 0,25
=((N—2)° +4")((n+2")* +4)
0,25

MGi thira sb déu 16n hon hodc bang 2. Vay n* + 4" 1a hop sb

SO GIAO DUC VA TAO PAO  PE THI CHON HOQC SINH GIOI LOP 9

THCS

TiNH NINH BINH NAM HOQC 2014-2015
Mon: TOAN




Ngay thi:04/03/2015
Thei gian 1am bai:150 phat (khéng ké thei
gian giao dé)
bé thi gom 05 cau
trong 01 trang
PE CHINH THUC
Cau 1 (5 diém)

( x—4 x\/i—sﬂ(\/?—z)z +2\/§}
+ .
Cho bidu thic A = (VX =2 4-X Vx+2
V&i x khdng am,khac 4.
a,Rut gon A
b,Chitng minh rang A < 1 véi moi x khdng am,khac 4
¢, Tim x dé A 1a sé nguyén
Cau 2 (5 diém)
Giai phuong trinh va h¢ phuong trinh sau:
a V2X? +5x+12 +2x? +3X+2 = X+5
X+y+2=6

b, {xy+yz+zx=11
Xyz =6
Cau 3 (2ldiém)
Cho ba s6 thuc khdng &m x,y,z thoa man x+y+z=3.Tim gia tri nho nhat cua biéu thic
A= \/sz +3xy +2y°? +\/2y2 +3yz+22% ++/222 +32x+ 2x 2

Cau 4 (7 diém)

Cho duong tron O, day cung BC ¢é dinh.Diém A trén cung nho BC, A khong
triing véi B, C va diém chinh gitra cua cung nho BC.Goi H 1a hinh chiéu cia A trén doan

thang BC;E,F thr tu 14 hinh chiéu cua B va C trén duong kinh AA’.Ching minh rang:
a, Hai tam giac HEF va ABC ddng dang véi nhau
b, Hai duong thang HE va AC vuéng goc véi nhau

¢, Tam duodng tron ngoai tiép tam giac HEF 1a diém c6 dinh khi A chuyén dong trén cung

nho BC
Cau 5 (1 diém)

Cho tam giac ABC vudng can dinh A,do dai canh huyén bang 2015. Trong tam
giac ABC lay 2031121 diém phan biét bat ky. Chiang minh rang ton tai it nhat hai diém

c6 khoang céach khéng I6n hon 1.
HET



HUONG DAN GIAl

Cau 1 (5 diém)

[ X—4 x\/i—s]_{(\/?—z)uzﬁ}
+ .
Cho bidu thirc A = (WX =2 =X Vx+2
Vai x khéng am,khéac 4.
a,Rat gon A
b,Chang minh rang A < 1 véi moi x khéng am,khac 4
¢, Tim x dé A 1a s6 nguyén
Giai
a)[ x=4 _x x—8]{(\/§—2)2+2\/§}
Jx-2 4-x | Jx+2

(Vx-2)(vx +2) (&—2)(x+2\/§+4)] N

_ Jx -2 (&-2).(#@2)
__\§+2_x+2x/;+4} «/;+2

S x+4

\/;+2 " x+4
2
(Vx#2) x=2Vk -4 Koo
\/;+2 T x+4
_2x
x+4
b) Ta gia su: 2\/;<1
x+4
2
Cx— ~(x=2Jx +1)-3 —(x-1) -3
Suy ra M<O<:> ( ) <0<:>¥<0
X+ x+4 x+4

. 2 Y . .
Vi —(\/;—1) —3<0 ludn dang, suy ra dicu phai ching minh
Cau 2 (5 diém)

Giai phuong trinh va h¢ phuong trinh sau:
a V2X7 +5x+12 +2x? +3x+2 = X+5

a’-b?

Dﬁta: V2X2+5X+12; b: V2X2+3X+2 => az—b2:2X+10:> X+5: 2

Thay vao phuong trinh ta duoc:



a’—b?
atb= 2 <2a@+b)-@-b’)=0<(ath)(2-a+b)=0

via+b>0nén2-(a-b)=0haya-b=2
1

Giai tatimduocx=-1;x="7

X+y+2=6 X+y=6-2
b, sxy+yz+zx=11< <xy +yz + zx =11 =>§+z(6—z):11
z
Xyz =6 XyzE(V‘IZZ;tO)
z

Giai ra ta co hé phuong trinh c6 6 nghiém la hoan vi cua (1;2;3)

Cau 3 (2 diém)

Cho ba s6 thuc khdng &m x,y,z thoa man x +y + z = 3.Tim gi4 tri nho nhat cua biéu thuc
A= J2X2 43xy +2y2 +/2y? +3yz+22% +/22% +32x+2X°

A= J2(X+Y)2 =Xy +1/2(y +2)2 — Yz ++/2(z + X)? — 2X

(x+y)* 7
Taco: 2(x +y)P?—xy>2(x+y)*- 4 =4 (x+y)?
J7

2 2 T I .
527 +3ny+ 2y > 2 (x +y)dau “="xay rakhix =y

ﬁl

2 2 — .
Tuong tu: V2y? +3yz+22 > 2 (y+2z) ddu“="xay rakhiy =z

-

V228 +32x+2X° > 2 (7 + x) du “=” xay ra khi z = x

A:\/ZXZ +3xy +2y° +4/2y? +3y2+422% ++/222 +32x+2x°

>J7T(x+y+2)=347
Vay minA=3y7khix=y=z=1
Cau 4 (7 diém)

Cho dudng tron O, day cung BC ¢ dinh. Piém A trén cung nho BC, A khong
tring véi B, C va diém chinh gitra cua cung nho BC.Goi H 1a hinh chiéu cia A trén doan
thang BC; E,F thi tu 12 hinh chiéu cta B va C trén duong kinh AA’.Chang minh rang:

a, Hai tam giac HEF va ABC ddng dang véi nhau

b, Hai duong thang HE va AC vuéng goc véi nhau

¢, Tam duong tron ngoai tiép tam giac HEF 1a diém c6 dinh khi A chuyén dong trén cung
nho BC




a) Chang minh: AHEF ~AABC

Ta giac ABHE nai tiép

=>ABH = HEF hay ABC = HEF

Tt gidc AHFC noi tiép

=>ACH = AFH hay ACB = EFH

Vay AHEF ~AABC

b) Chaéng minh: HE L AC

Ta co: ABC = HEF ma ABC = AAC (cling
chin cung AC) nén HEF = AA'C => HE //A/C
Do A'CLAC nén HE L AC

c) Ta co: Tur giac AHFC noi tiép trong dt dk
AC nén trung truc cia HF di qua trung diém
G cia AC ma DG // AB nén DG di qua trung
diém K cua BC

Tuong tu: trung truc JI ctia HE cling di qua
trung diém K cua BC. BC ¢b dinh nén K ¢6
dinh

Vay tam cia duong tron ngoai tiép tam giac
HEF di qua trung diém K c6 dinh khi A di
dong trén cung nho BC.

Cau 5 (1 diém)

Cho tam giac ABC vudng can dinh A, do dai canh huyén bing 2015. Trong tam
giac ABC lay 2031121 diém phan biét bat ky. Chiang minh rang ton tai it nhat hai diém

cé khoang céach khoéng 1én hon 1.
Giai:

Chia canh huyén BC thanh 2015 doan thing bang nhau. Tir cic diém chia d6 vé cac
duong thang song song véi hai canh AB va AC ta duoc 2015 tam giac vudng can c6 canh
huyén bang 1 va (2014 + 2013 + ...+ 1) hinh vudng c6 dudng chéo bang 1.

Do d6 trong tam giac ABC c6 tat ca 2015 + (2014x2015)/2 = 2031120 hinh (vira hinh
vudng c6 duong chéo bing 1 vira tam giac vudng can ¢ canh huyén bang 1).

Nhu vay trong 2031121 diém s& ton tai it nhat hai diém nam trong mét hinh nao do.

Véi hai diém d6 thi khoang cach cua nd khdng I6n hon 1

=//=

SO GIAO DUC VADPAO TAO  BPE THI CHON HQC SINH GIOI CAP TINH
HUNG YEN NAM HOQC : 2014 - 2015



) i ] Mon thi: Toan I6p 9 i
DPE CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé
Ngay thi 19 thang 03 nam 2015

%/6 1
Cau I (3,0 diém). Cho X =+/2++/3 — ff— Tinh gié tri cia biéu thic
+

)2015

A:(x +x3—x*-2x-1
Céu II (4,0 diém).
1. Cho Parabol (P) 1y = X* va duong thing (d ) 1Y =mX+1 (m 13 tham sé thuc). Tim m dé (d) cit
(P) tai hai diém phan biét A, B thoa man AB = x/l_O .
2. Tim tat ca c&c nghiém nguyén duong X, Y thoa man phuong trinh
5X* +6Xy + 2y +2x+2y—40=0,

Cau III (5,0 diém).
3

X
1. Giai phuong trinh \ﬁ
3)
X°—y*-15y-14=3.(2y* - x)
4x° +6xy +15x+3=0

+8x* =40

2. Giai h¢ phuong trinh {

Cau IV (6,0 diém). Cho hinh chit nhat ABCD c¢6 AB=5a va AD=2a (a>0). M
1a diém bat ki trén canh AB (M khéc A va khac B). Goi H, K lan luot 12 hinh chiéu
vubng goc cua M trén AC va DC.
1. Chting minh rang 5 diém B, C, K, H, M cling thuoc mot dudng tron. Xac
dinh tdm O cta duong tron do.

. . AH-MK
2. Tinh MH the(? a.
3. Khi AK la tiép tuyén cua duong tron (O). Tinh AM theo a.

Cau V (2,0 diém). Cho ba sb thuc duong a, b, ¢ thoa mén ab+ac+bc=3. Tim
19a+3 19b+3 19c+3

= + +
1+b*>  1+c¢* 1+a°

gia tri nho nhat caa biéu thuc



HUONG DAN CACH LAM BAI

Caul:
- [P (BB g [
e =W S
B B e

Thay x =2 vao A ta co
A= (x4 +x3-x° —2x—1)2015 = (4+ 2\/5—2—2\/5—1)2015 =125 1

Cau ll:
1. Hoanh d9 giao diém cta (P) va (d) 1a X* =mX+1<> x> —mx—1=0
Tac6 A=m*+4 (vi m?+4>0 )nén db thi ham sé (P) va (d) ludn cit nhau tai hai didm phan
biét)

X +X,=m

XX =-1

Goi A (x1; y1) va B (xz; y2) 12 giao diém cua (P) va (d) ta co:

AB =05~ %) +(y-y.)' =10

:>(x1—x2)2+(x12—x22)2=10

<::’(Xi*'xz)z_4)(1)(24’()(14')(2)2'()(1_)(2)2 =10

<:>(x1+x2)2—4x1x2+(x1+x2)2-[(x1+x2)2—4x1x2]=

:>m2+4+m2-(m2+4)=10

Theo hé thic Viete ta co {

sm+5m*—-6=0
osm'-m’+6m*-6=0
& (m?~1)-(m*+6)=0
&Sm-1=0

< m=+1
2. Taco

5x% +6Xy +2y? +2x+2y—-40=0

S XY 20Xy + 22X+ 2y +1+4X2 +Axy + Y2 =41
< (x+ y+1)2+(2x+ y)2 =41

& (x+y+1) +(2x+y) =4 +5

X+y+1=4 X=2 — —
TH1: y N THz: JXHYFL=5 L 1X=0 000
2X+y=5 y=1 2x+y=4 y=4



Vay cac nghiém nguyén duong ctia phuong trinh 1a (2; 1).

Cau llI:
1. PK: 5-x*>0=—-/5<x<+5

3

X
\J5-x2
< X3 +8x2\5—x% =40-4/5- x>

& X +8-4/5-x2 - x2—5)=0

Ta co: +8x%2 =40

<:>x3—(2- 5—x2) =0
c>(x—2- 5—x2)-(x2+2x-«/5—x2+20—4x2)=0
c>(x—2- 5—x2)-(2x- 5—x2—3x2—2o)=o
THL: x—2-/5—x* =0 DK: x>0
& X =4.(5-x)
< 5% =20
oS x=12
S X=2
TH2: 2x-45-x* —=3x*-20=0
< 2x-45-x* =3x*+20
c>4x2-(5—x2):9x4+120x2+400
<>13x* +100x* + 400 =0 (v6 nghiém)
Vay phuong trinh c6 nghiém la x = 2.
{x3—y3—15y—14=3.(2y2—x) (1)
3 _
2. Tacs 4x° +6xy+15x+3=0  (2)
O phuong trinh (1) ta co:
X* —y*-15y 14 =3-(2y* —x)
& X +3x =y  +15y +6y° +14
S X +3x=y*+6y*+12y+8+3y+6
c>x2+3x=(y+2)3+3-(y+2)
oS xX=y+2 (*)
T (2) va (*) ta c6 hé phuong trinh:



X=y+2 X=2=y
-~
4% +6xy +15x+3=0  |4x°+6X-(x—-2)+15x+3=0

X=2=Yy X-2=y
= =N
4x® +6x%* +3x+3=0 8x3+12x*+6x+6=0

X_—1—%
(2x+1)°'=-5 =7
< =
X-2=y 5-35
y=—7—
2
_1_35 _5_3
Vay hé phuong trinh c6 nghiém Ié( 12\/5; 52\/5]

Cau IV:

1. Xét ta giac MHCB tac6 MHC = MBC =90°
= MHC + MBC =180°
= T gidc MHCB noi tiép duong tron duong kinh MC (1).
Xét tr giac MKCB ta c6 MKC = MBC =90°
= MKC + MBC =90°
= Tir gidc MKCB noi tiép duong tron duong kinh MC (2).
Tu (1) va (2) suy ranam diém B, C, K, H, M cung thuoc mét duong tron duong kinh MC.
= Tam O la trung diem MC.
2. Xét AABC va AAHM c6
MHM = MBC =90° va CAB chung
= AABC dong dang AAHM .
AB BC

—=—— maMK=BC
AH MH



AB _MK _ o AH-MK
AH  MH
o AH-MK
MH

ma AB =5a

3. Gia sir AK la tiép tuyén cua (O). D& dang ta c6 tir gidc MKCB Ia hinh chit nhat nén O s& nam trén

doan BK.
Xét AABK vudng tai K duong cao KM ta co
AM -MB = MK?
= AM ~(AB—AM)=AD2
< AM -5a— AM? = 4a’
< AM?-5a-AM +4a’ =0
< AM?—-4a-AM —a-AM +4a* =0
< AM -(AM -4a)-a-(AM -4a) =0
< (AM -a)-(AM —4a)=0
AM =a
=
AM =4a
Vay AM= 4a hoac AM =a.

Cau V:

Ap dung Bat dang thirc Bunhiacopxki ta cé
ab+ac+bc2\/(a2 +b? +c?)-(b® +a® +c?)

=a’+b*+c?*>3
=a’+b*+c*+2-(ab+ac+bc)>3+2-3
:>(a+b+c)2 >9

=a+b+c>3

b+1

r_19a+3 19+3 19C+3—16-( a b c j+ (a+1

+ +
1+b?> 1+4c? 1+a®
a b c . a+l b+1 c¢c+1
7T 7T 7 Vab= ;T 7T 2
1+b® 1+4c° 1+a 1+b® 1+c° 1l+a

= + +
1+b®>  1+c¢® 1+a°

bat A=

Ta lai co:

bc?

ca

2

<ab

2
a) a+b+c—A=a+b+C_( a b c j ab

+ +
1+b*> 1+c¢® 1+a’

:>A2a+b+c—g *)

b) a+b+c+3-B=a+b+c+3- a+%+ b+%_+ C+12
1+b° 1+c° 1+a

= + + <
1+b* 1+c¢® 1+a°

2

N +c+1
1+b®> 1+c¢® 1+a°

bc

2

ac

2

3
2



_a+ab’-a-1+1+b? +b+bcz—b—1+1+c2 +c+azc—c—1+1+a2
1+b? 1+c? 1+a?
ab’>+b?> bc?+c® a’c+a® 3 a+b+c
—+ —+ — <=+
1+b l+c l1+a 2 2

= BZa+b+c+3—g—a+g+c

a+b+c
= B>

3
4+ = (x>
> (**)
Tu (*) va (**) taco:

16A+SB216-(a+b+c—gj+3-(a+g+c+gj

=T 23—25~(a+b+c)—3—29233

Vay gia tri nho nhét cua T 1a 33.
Diu “="xay rakhi a=b=c=1.

SO GD&PT VINHPHUC  KI THI CHQN HSG LOP 9 NAM HQC 2014 - 2015

PE CHINH THUC DPE THI MON: TOAN

Thoi gian 1am bai: 150 phat, khéng ké thoi gian giao dé

Céu 1 (15 diém): Cho biéu thie: a—| XTVI6X=7 Jx+1 Jx+7) [,  x _
x+2x-3  x+3 Jx-1 Jx-1
a) Rt gon biéu thuc A,
b) Tim x d¢ A=-6.
Cau 2 (1,5 diém): Cho hé phuong trinh: J™ ~2Y =2 (ygi m Ia tham sb).
2X+my=5
a) Giai h¢ phuong trinh trén khi m=10.
b) Tim m dé h¢ phuong trinh da cho ¢6 nghiém (x; y) théa man hé thic:
—2015m” +14m —8056

X+Yy—2014 =
y m® +4

Cau 3 (3,0 diém): ,
a) Cho ba so thuc duong a, b, ¢ thoa man a+b+c=1. Tim gia tri I6n nhat cua
biéu thirc:
a b c
~ Q.3 2 +23 2 T3 2
9a>+3b°+c 9b°+3c +a 9c’+3a”+b
b) Tim tat ca cac cap sé nguyén (x; y) thoa man: x(1+ x+ x*) =4y(y —1).




Cau 4 (3,0 diém): Cho doan thang AC co do dai bang a. Trén doan AC lay diém B sao
cho AC=4AB. Tia Cx vudng goc vdi AC tai diém C, goi D la mot diem bat ky thudc
tia Cx (D khong tring vai C). Tir diém B ké duong thang vudng goc véi AD cét hai
duong 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 c06 dién tich nho nhat .

¢) Chuang minh rang khi diém D thay di trén tia Cx thi duong tron duong kinh
DE lubn

c6 mot day cung cb dinh.

Céu 5 (1,0 diém): Cho day gém 2015 s6: } E 1 .1 L
123772014’ 2015
Nguoi ta bién doi day noi trén b'fmg cach x6a di hai s6 u,v bat ky trong day va
viét thém vao day mot sb ¢6 gia tri bﬁng U+V+Uuv vao vi tri cda U hoac V. Ctr lam nhu
thé ddi v6i ddy méi thu duoc va sau 2014 1an bién dodi, ddy cubi cling chi con lai mot sb.
Chiing minh réng gia tri cua s6 cudi cung do khong phu thude vao viée chon céac s6 U,V

dé xda trong moi 1an thyc hién viéc bién doi ddy, hay tim s6 cudi cung do.

Ghichl: - Thi sinh khéng dwoc siv dung may tinh cam tay.
- Giam thj coi thi khong giai thich gi thém.

Ho va tén thi sinh:. e e e e e e e e e e e e e e e e e

Sé bdo danh

SO GD&PT VINH KI THI CHQN HSG LOP 9 NAM HQC 2014 — 2015
PHUC HUONG DAN CHAM MON: TOAN

(05 trang)

I) Hwéng dan chung:

1) Huéng dan cham chi néu mot cach giai véi nhitng ¥ co ban, néu thi sinh

lam bai khong theo cach néu trong hudng din chim nhung van dung thi cho

du s6 diém tiring phan nhu thang diém quy dinh.

2) Viéc chi tiét hoa thang diém (néu co) trong huéng dan cham phai dam
bao khéng lam sai Iéch

hudéng dan cham va phai dugc thdng nhat thyuc hién véi tat ca giam khao.

3) Piém toan bai tinh dén 0,25 diém. Sau khi cong diém toan bai, giir
nguyén két qua.

4) Vi bai hinh hoc néu hoc sinh khéng vé hinh phan nao thi khéng cho
diém phan do.
I1) Pap 4n va thang diém:

N@i dung trinh bay

Piém




Cho bidu thirc: a—[3X*+VIBX=7 x+1 Jx+7)(, x|
x+2dx-3 x+3 x-1 Jx -1
a) (1,0 diém) Rt gon biéu thirc A.

x>0
X+ 24X =3%0
Diéu kign: {x +3#0 Tudo: x>0 x =L x4 0,25
J7—1¢0
2—-/J; #0
Jx -1
Bién doi:
Cf” 3x+\/16x—7_\/;+l_\/;+7_(“\/;_1)(3\/;+7)_\/;+1_\/§+7
15 | x+2x=3  Jx+3 Jx-1  (Px-1)(Vx+3) Vx+3 Jx-1
d) _2\/;+6_\/;+7 0,25
J§+3 J;—l
2Ax48) Jxe7  Jxe7 Nx-9
Jx+3  x-1 Jx-1 x-1
. I Ix-2
va 2- = 25
Jx-1 Jx-1 0
Tiur do: A_.’\/;(‘g:\/;_zz\/;_9 0,25
Jx-1"x-1 Jx-2
b) (0,5 diém) Tim x dé A=—6.
2 aa Jx =9
Bién doi: A= -6 =6 < x-9=-6(vx -2 0,25
Ix-2
7Jx =21 x=9(théa man diéu kién). Vay dé A=—6 thi x=9 0,25
.| Cho h¢ phwong trinh: TN =S E (véi m 1a tham sd)
Cau 2x+my=5
( 125 a) (0,5 diém) Giai hé phwong trinh trén khi m=10.
d) Tha/m:mtaduqch@‘FDX_Zy:2¢>{5X_y:1 0,25

2X+10y =5 2X+10y =5




{50x-10y210 {52x:15
=

2X+10y =5 2x+10y =5
15 15
X=— X=—
52 N 52
s-ax | 23
10 52 0.25
18 |
Két luan: véi m=10 thi hé c6 nghiém duy nhét: 52
23
)
b) (1,0 diém) Tim m dé hé phwong trinh da cho ¢6 nghiém (x;y) théa mén h¢
pa— 2 JR—
thirc: x+y—2014= 2015m -|2—14m 8056
m-+4
Dung phuong phép thé, ta co:
mx — 2 y mx — 2
mx—2y =2 AN -
{2x+my=5<:> ’ 2 < : 2 0.2
2x+my=5 2x+mmX2_ =5
y_mx—2 X=2rrl+10
= 2 = 5m +j ,VmeR
(m? +4)x=2m+10 |y ="1—
m® +4 025
_2m+10 ’
Nén hé ludn c6 nghiém duy nhat: m'+4 o
_5m-4 '
m’ +4
2
Thay vao hé thirc: x + y - 2014 = ~20%oM" +14m—8056
m®+4
2 2
Ta duoc: —2014m*“ + 7m —8050 _ —2015m*° +14m —8056 0,25
m® +4 m®+4
< —2014m? + 7m—8050 = —2015m? +14m — 8056
e m —Tm+6=0<(m-1)(M=6)=0. | M=1
m=6
Két luan: dé h¢ phwong trinh da cho c6 nghiém (x;y) théa mén hé thiac: | 0,25

X+y—2014 =

—2015m? +14m — 8056 thi|m =1
m? + 4 m=6




Cau

(3,0
d)

a) (1,5 diém) Cho ba sé thwe dwong a,b,c théa min a+b+c=1. Tim gia tri
a b c

lén nhit cia biéu thirc: P=— >+t —  ~t 3 2
9a°+3b°+c 9°+3c“+a 9c°+3a“+b

Chirng minh:

(a® +b® +c®)(X* + y* + z°) > (ax + by + cz)?, Va,b,c,x,y,zeR. (1)
That vay:
(1) & (a’y* — 2abxy +b*x?) + (a°z° — 2acxz + ¢°z%) + (b*y* — 2bcyz +¢*2%) >0

<> (ay —bx)? + (az —cx)? + (by —cz)* >0 (ding) 0,25
ay = bx
Diu "="«<{az=cx
by =cz
Ap dung BDT (1) ta c6: (9a3+3b2+c)(9i+%+c)z(a+b+c)2=1
a
Déu"="<a=b=c=t | 0%
3
=9a’+3b*+c> 1
— +-+4cC
9a 3 0,25
= — a2 sa(i+1+c)
9a°+3b° +cC 9a 3
Tuong tu €0 — 5 Sb(i+l+a); 3 ¢ 5 Sc(i+1+b)
9b°+3c” +a 9 3 Oc®+3a”+b 9 3 0.95
:PSS.% aer+C+(ab+bc+ca)
2 2
:>P31+1+M:1. Do ab+bc+casM 0,25
3 3 3
Vay PmaX:1<:>a:b:c=%. 0,25
b) (1,5 diém ) Tim tat ca c4c cip sé nguyén (X;y) théa man:
X(L+ X+ x*)=4y(y-1)
Co: XA+ x+x)=4y(y-1) < (X +x)+(x+1) =4y’ -4y +1 095

S X+D(X+)=(Q2y-1)*> ()




Vi X, yeZ=>(2y-1)" >0, néntir (1)= x>0 va x chin. 0,25
Giast (Xx+1Lx*+D)=d=d l¢va x*-1id;x* +1id =2:d=d=1 0,25
Vi (x+D(x?+1) la s6 chinh phuong, (X+1,x*+1)=1 nén (x+1)va(x*+1) 0.5
cling 13 hai sb chinh phuong. ’
Do x>0= X* <X’ +1<(X+1)° = x*+1=(x+1)*=x=0 0,25
i , y=0
Khi x=0,¢c0 1) < 4y(y-1)=0< .
(D) = 4y(y-1) { _ 0.25
Vay c6 hai cip s nguyén (x;y)thoa man yéu cau bai toan 1a: (0;0),(0;2)
Cho doan thiang AC ¢6 d§ dai bang a. Trén doan AC lay diém B sao cho
AC =4AB. Tia Cx vudng goc véi AC tai diem C, goi D la mdt diem bat ky
thugc tia Cx (D khong trung véi C). Tir diem B ké dwong thang vudng goc Véi
AD cat hai dwong thang AD va CD lan lwot tai K, E.
A x
D
K
A
MEB
Cau
4
(3,0
d)
E
a) (1,0 diém) Tinh gia tri DC.CE theo a.
Taco: EBC = ADC (Cung bu véi géc KBC); ACD =ECB =90° 0,25
— AACD va AECB dbng dang v&i nhau(g-g) 0,25
D€ _AC _ becE-achC 0,25
BC EC
2
3a 3a 0.25

Do AB=2:BC =>2— DC.EC = AC.BC =%
4 4 4

b) (1,0 diém) Xac dinh vi tri diém D dé tam giac BDE c6 dién tich nhé nhét .




S eoe = % BC.DE = S, nho nhat khi va chi khi DE nho nhat.

0,25

Ta c6: DE=DC +EC >2JDC.EC = e =a3 3 ( Theo chitng minh phan

a)
a3

Diu "="< DC:EC:T.

0,5

= S(gpey NhO nhét bang

323 . o a3
8

khi D thudc tia Cx sao cho CD :T'

0,25

¢) (1,0 diém) Chiing minh rang khi diém D thay doi trén tia Cx thi dwong tron
dwong kinh DE luén c6 mgt day cung co dinh.

Goi giao diém cua dudng tron duong kinh DE véi duong thang AC 1a M, N (
M nam gitta A va B) =M, N doi xtrng qua DE.

0,25

Ta c6: Hai tam giac AAKB va AACD dong dang (g-9)

= — AK _ AB = AK.AD = AC.AB Q)
AC .
Hai tam giac AAKM va AAND dong dang (g-g)

ﬁz AM L AKAD=AMAN (2

0,25

2
T (1) va(2)suy ra AM.AN = AC.AB :""Z

aZ

:>Z=(AC—MC)(AC+ NC)=AC?-MC? (Do MC=NC)

3’ a3

= MC? = =>MC=NC=———
4 2

0,25

— M, N 14 hai diém cb dinh.
Viy duodng tron duong kinh DE ludn c6 day cung MN cé dinh.

0,25

Cau

(1,0
d)

Cho day gom 2015 sé: Eilii

123 2014 2015
Nguoi ta bién d6i ddy noi trén bang cach xo6a di hai sé U,V bat ky trong day va
viét thém vao day mét sé c6 gia tri bang u +Vv+uv vao vi tri cia U hoic v. Cw
lam nhw thé doi véi day méi thu dwgc va sau 2014 lan bién doi, day cudi cung
chi con lai mot so. Ching minh rang gia tri cua s cudi cung d6 khong phu
thudc vao viéc chon cac sé u,v dé xda trong mdi lan thuc hién viéc bién doi day,

hay tim sé cudi cung dé.

Véi hai s6 thuc u,v bét ky ta ludn co:

0,25




(u+1)(v+1)=u+v+uv+l=(u+v+uv)+1 (*)

Vi day sé thuc bat ky a ;a

23

T =(a,+1)(a, +1)(a, +1)...(a,, +1) 025
Ap dung céch bién ddi diy nhu trong d& bai két hop vai nhan xét (*), ta nhan ’
thay “Tich thém T ” khong thay ddi véi moi day thu dugc.

8., ta xét “Tich thém T ™

Véi diy da cho ban dau caa bai toan, “Tich thém T ™

7o) o) Laq)(Lyq) [ L q]2234 20052006, ¢ 0,25
127 37\ 2015 17273772014 2015

Gia sir sau 2014 lan bién ddi tuy y theo yéu cau, day con lai chi con mét s6 1a
x thi “Tich thém T ” d6i véi day cudi la: T =x+1

Vay ta cO: x+1=2016 = x=2015 0,25
Bai toan duoc giai quyét; va sau 20141an bién do6i day theo ding yéu cau cua
bai toan ta thu duoc sd 2015.

----------------------- Het------eemmmmmeea
PHONG GD&DT DPE THI HQC SINH GIOI CAP THANH PHO
TP. BAC GIANG NAM HOQC 2017-2018

Mon: Toan 16p 9
Thaoi gian lam bai: 150 phat
Thi ngay 14 thang 1 ndm 2018

Bai 1: (5 diém)

a/ Cho biéu thirc m =[ X*2X+4  x+2¥x+1) [3Vx=5  2x+10
x\x -8 x—1 JX=2  x+6x+5

ROt gon M va tim x dé M>1
b/Cho &, b, ¢ >0 thoa mén ab ++/bc ++ca =1. Tinh H=
Ja-b b e-\a
1+c 1+a 1+b
Bai 2: (4 diém)

a/ Giai phuong trinh 30—32 +\/6x2 —% =6x°
X X

b/ Tim s6 thuc x dé 3 56 x—+/3;x? +2J§;x—§ la s6 nguyén
Bai 3: (4 diém)

a/ Tim x nguyén duong dé 4x* +14x? +9x—6 1a s6 chinh phuong




b/ Cho X, y, z 14 c4c s6 thuc duong thoa man x+y+z=xyz.

. f 2 [ 2 2
Chting minh ring: 1++1+X +1+ 1+y +1+»\/1+z

X y z

< Xyz
Bai 4: (6 diém)
Cho doan thang OA=R, v& duong tron (O;R). Trén dudng tron (O;R) ldy

H bay ky sao cho AH<R, qua H vé& duong thang a tiép xdc véi duong tron (O;R).
Trén dudng thing a 1dy B va C sao cho H nam giita B va C vd AB=AC=R. V&
HM vubng goc véi OB (M eOB), vé HN vubng goc véi OC (NeOC)

a/ Chizng minh OM-OB=0ON-OC va MN ludn di qua 1 diém c6 dinh

b/ Chung minh OB OC=2R?

¢/ Tim gia tri 16n nhat cua dién tich tam giac OMN khi H thay doi

(cha y: dang kién thic hoc ky 1 lép 9)

Bai 5: (1 diém)

cho day s6 n, n+1, n+2, ..., 2n V&i n nguyén dwong. Ching minh trong day c6 it
nhat mét liiy thtra bac 2 cua 1 so tu nhién.

HUONG DAN CHAM HSG CAP THANH PHO NAM HQC 2017-2018
MON: TOAN LOP 9 (BANG A)

Cau Néi Dung Piér
Bai 1 5d
al/ , _
3 | & cho biéu thae m —[ Xr20x 4 xr2dxal) (3Vx 5, 2Vx 410
xy/x -8 x—1 X2 x+64x+5
ROt gon M va tim x dé M>1
oy | ovalea e |[sdkes,  2(Vx+s) 05
(\/x—z)(x+2\ﬁ+4) (\/;—1)(\/;+1) | x-2 (\/;+1)(\/;+5)

=£J§1—2+£tﬂ{3j§—_25+\/;+1}




X1 (1) (K -2) ayx-s)k )+ 20X -2) 05
oA e
:\/;—1+x—2\/;+\/;—2_3x+3\/;—5\/;—5+2\/;—4 0,23
o) 2
_ x—3 _ 3x—9 _ x—3 (\/;—2)(\/;+1)= Jx+1 05
el ) (2 () 9 g
X+l 0,25
a = — "~ _ V0l x>0;x%1,34
Vay M 3(\/;_1) Vol 0; .3,
*M< —ﬁ+l > @—ﬁJrl 1> @_4—2«/; > ©%> 0
M 1@3(&_1) 1 S 1>0 ) 0 N 0
_{Z—x/;>0
) Jx-1>0 n . 5 0,5
Taco < ol<x <2 1<x<4. Vay M>1 khi 1<x<4 va x#3 ’
2—\/;<0
_{\/;—1<O
b/ | b/Cho a, b, ¢ >0 théa man /ab ++bc ++/ca =1. Tinh H=
20 | ab vb-ve \o-va
l+c l+a 1+b
e Vi Jab++/bc++ca=1nén 1+c=+ab ++/b ca+c =(\/5+\/_)(\/5+\/6) 0,5
e Tuongtutacol+a= (\/5+\/_)(«/_+\/_) 1+b= ( )( b+\/_) 0,5
e ViayH= \/_ \/_ \/_—\/_ + \/_—\/_ 1,0
Y 3 )(Vb &) (Va=b)(Va &)  (a+b)(a <]
(§E e (B E) (R} -(E ) (3B 4E)- (R
(Vase)(Vb+k)  (Varb)(Varve) (v +e)(var+b)
1 1 1 1 1 1
“bive Jaide Jaide Jaib Jaidb Jbidc -
Bai 2 4,0¢
Zi)/d Giai phuong trinh \/30—%+\/6x2—%=6x2 DK:XZZ\/E
5 .
Vix? > g:>x£>06x ~1>0, theo cdsi ta co \/30—— \/— 6x* -1) <X X (z )| o




DAu =c¢cb khl—_6x 1o x=41

)+1
Vix? >\F:> 6x° ——>0 theo cosi taco\/ \/(Gx ——) 1< X’ 05
Déu = c6 khi 6x2 —%=1@x=ﬂ
X
S X —146X— > +1
Vaytaco [30-> + [oxt—— <X X’
Y T e s 2 05
5 2 5 2 4 _ P .
< [30——= +,/6x" —— <6x” Dau=co khi < x=+1
X X
N N . 5 2 9 2
Vay x=+ 1 la nghiém phuong trinh \/30——2 +\/6x —— =6x
X X 0,5
b/ N £ 2 £ 2 i 2 s & N
s0q | Timso thue x dé 350 X —/3; %% + 243;x—< 14 56 nguyén
’ X
) ) 2 . 0,7F
bat a=x—ﬁ;b=x +2\ﬁ;c:x—— Vol a,b,ceZ
X
Tra=x—3=x=a+/3; tr b=x>+23=x*=b—-23, néntacod
(a++3) =b-2V3 > a? +243a+3=b-2{3 = 23(a+1)=b-a’ -3
-Néua+1¢0:>a¢—1:>2\/_=u,v‘| a,beZ:meQ:Z\ﬁeQ:VL 05
a+l a+l '
R , |la+1=0 a=-1
Vay a+1=0 nén ta c6 , & o X=43-1 0,5
b-a“-3=0 b=4
Véi x=+3-1tacod a=-Lb=4 vd c=-2 nguyén, thoa man dau bai 0,2¢
Bai 3 4,0 ¢
al a/ Tim x nguyén duong dé 4x* +14x? +9x—6 12 s6 chinh phuong
2,0d | Vi 4% +14x% +9x—6 la s chinh phuong, nén ta c6 4x% +14x% +9x—6=k* v4i k eN 0,5
Ta €6 4% +14x* +9x—6=...=(x+2)(4x* +6x—3)nén ta c6 (x+2)(4x* +6x—3)=k’
Pt (x+2,4x* +6x-3)=d véideN” 05
Taco x+2id =(x+2)(4x—2)id = 4x+6x—4id
Ta lai c6 4x* +6x-3:d :>(4x2+6x—3)—(4x2+6x—4):1§d =d=1
Vay (x+2,4x* +6x-3)=1
. ) oA ,
ma (x+2)(4x* +6x—3)=k* nén ta co 0.7

X+2 va 4x? +6x—3 1a sb chinh phuong=> x+2 = a’va 4x? + 6x—3=b? véi a,be N~




Vi x>0 nén ta co6 4x* <b® <4x* +12x+9 = (2x)2 <b®< (2x+3)2
Vib & nén b? =(2x+1)" < 4x% +6x—3=4x* + 4x+1 > x=2
Vé6i x=2 ta c6 4x® +14x° +9x —6=100=107 14 s chinh phuong

0,2¢
b/ Cho x, y, z 1a cac sb thuc duong thoa man x+y+z =xyz.
b/ . 2 2 2
2.0d | Ching minh ring: 1+/1+x +1+«/l+y +1+ 1+7z < xy2
X y z
Tu Gt suy ra: SR 0,5
Xy yz zX
n AL+ X 1 1 1 1 1 1)1 1 1(2 1 1), .
Nén ta co: = |S5+t—F+—+—= | —+= || =+ | S| —+=+=|"="y=12
X x> Xy yz X x y\x z) 2(x vy z
RV G 1(4 1 1)
Vay ———— < - | =+ =+ 2.
X 2\X Yy zZ
2 2
y 2\x y z z 2\x y z
2 2 2
Viy ta ¢6 1+1+x LLral+y +1+\/1+z S3(3+3+1];,.:..®X:y22 o
X y z Xy z e
Taco (x+ y+x)2—3(xy+ yz+xx):....:%[(x—y)2+(y—z)2+(x—z)2}20 0,5
Nén(x+y+x)223(xy+yz+xx)
:>(xyz)223(xy+yz+xz):>3ngyz:3(l+l+ljsxyz
Xyz X y z
2 2 2
Vay 1+\/l+x +1+«/l+y +1+\/1+z <xyz"="ex=y=z 0,2
X y z
Bai 4 6d




a/ | a/ Chang minh OM-OB=0ON-OC va MN luén di qua 1 diém c6 dinh
30 T3 ¢6 OH L HB (t/c tiép tuyén) = AOHB vudng tai H, ma HM L OB (gt) nén theo hé 0.5
thire lwgng trong tam giac vudng ta c6 OM -OB =0OH? = R?
0,5
Chung minh twong tytacd6 ON-OC =0OH? =R?. Viy tac6 OM-OB=0ON-OC
*Tacd OM-OB=0H? =R?* ma OA=R nén ta c6 OM -OB = OA? :%=% 0,5
OM OA
Xét AOMA va AOAB c6 O chung, ¢ a=ﬁ = AOMA ~ AOAB = OAM =OBA.
Ta co AO=AB=R (gt)= AOAB can = AOB =0BA= AOM =0BA , vay OAM = AOM 0,5
= AOMAcan = MO =MA
Chung minh tuong tu ta c6 AONA can = NO=NA 7 0,5
Taco MO=MA;NO= NA vay MN la trung truc caa OA, goi E 1a giao diém cua MN 0,5
véi OA ta c6 EO=EA= 7 va MN L OA tai E, ma O, A ¢6 dinh nén E c¢6 dinh. Vay
MN luén di qua 1 diém cb dinh
b/ | b/ Chitng minh OB. OC=2R?
1,5 Taco OM-OB=0ON-0OC = oM _ON 0.5
oC OB
Xét AOMN va AOCB c¢6 O chung, c6 %:% AOMN ~ AOCB,
ma OE L MN va OH L BC nén ta cé OM _ OE = OM _OE _ OE =£:>OM =£OC
OC OH ~OC OA 20E 2 2 0.5
(vi OH=0A=20E)
Tacé OM-OB=0H?=R? (cm trén) :%OOOB: R’ = 0OC-OB = 2R’ 05
¢/ | c/ Tim giatri I6n nhat cua dién tich tam gia&c OMN khi H thay doi
1,5d , . 2 2 2 0,5
Taco AOMN ~AOCB (cm trén) = Somn _ OE2 = OEZ - OF 5 -1
Socg OH OA (ZOE) 4
. 1 11 1 .
Nén S, =7 Soce =5 "OH-BC=_R-BC<2 R(AB+AC)——R(R+R)_— 0,7t
Dau bang c6 khi B, A, C thang hang < H = A
Viy dién tich tam gidc OMN Ion nhét 1a S, = % R? khi H = A 0,28
Bai 5 1d
-Néu n la Ity thura bac 2 cua 1 s6 tu nhié;n bai toan chirng minh xong ’ 0,25
-Néu n khong 1a ity thtra bac 2 ctia 1 so tu nhién, ta luén tim dugc 1 s6 nguyén duong | 0,5

ksao cho k*<n<(k +1)2 .Vin nguyén duong va n>k*>=n>k*+1, vay ta co:
2n—(k+1)° 2 2(k* +1) —(k +1)" =...=k? —2k +1=(k—1)" >0

0,2¢




Vay moi k nguyén duong , nénta co k* <n<(k +1)2 <2n
Vay trong day ludn c6 it nhat mot lity thira bac 2 caa 1 s6 tu nhién.

SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI NAM HOQC 2015-2016

NAM PINH )
Mon: TOAN - Lép 9

DE CHINH

Thoi gian lam bai: 150 phat
(Pé thi gom 01 trang)

Cau 1. (3,0 diém)

1. Tinh gié tri bidu thac P = V5+4/3 44543 11-6v2 .
«f5+@

2. Cho cac s6 thuc X, y, z thoa man dong thoi cac diéu kién x+y+z=2, x*+y?+z? =18
1 1 1
+ + :
Xy+z-1 yz+x-1 zx+y-1

va xyz=-1. Tinh giatricua S =

Cau 2. (5,0 diém)
1. Giai phuong trinh 242x—1++/x+3—-/5x+11=0.

yz—y(«/EJrl)erzo

X2 +y—7x*=3=0.
Cau 3. (3,0 diém)

1. Tim tit ca cac s6 nguyén x, y théa man x* +y? +xy—x—y=1.

2. Giai h¢ phuong trinh

2. Chung minh véi moi s6 nguyén duong n 16n hon 1 ta co \/2\/3\/4..../(n —1)\E <3.

Cau 4. (7,0 diém) Cho tam giac nhon ABC c6 AB < AC, ngi tiép dudng tron (O) va ngoai tiép
duong tron (1). Piém D thugc canh AC sao cho ABD = ACB. Puang thang Al ct duong tron
ngoai tiép tam giac DIC tai diém thir hai 1a E va cat duong tron (O) tai diém tha hai la Q.
Puong thang di qua E va song song véi AB cit BD tai P.

1. Chuang minh tam giac QBI cén;

2. Chuang minh BP.BI =BE.BQ;

3. Goi J 1a tam dudng tron ndi tiép tam giac ABD, K 14 trung diém cua JE. Chirng minh
PK//JB.




Cau 5. (2,0 giém) Cho mét l6p hoc c6 35 hoc sinh, céc hoc sinh nay t6 chire mot s6 cau lac bo
mén ’hoc. Moi hoc sinh tham gia dang mot cau lac bo. Néu chon ra 10 hoc sinh bat ki thi ludn cé
it nhat 3 hoc sinh tham gia cung mét cau lac bd. Chirng minh ¢6 mét cau lac bd gom it nhat 9 hoc
sinh.

---------- Hét----------
Hovaténthisinh:........................... Ho, tén chir ky
GT i,
Sobaodanh:........ooveee Ho, tén chir ky
G,
SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM THI
NAM DINH ] )
— . KY THI CHON HSG NAM HQC 2015-2016
DE CHINH . .
- Mon: TOAN —Loép 9
Céau Pap an Pi¢m

11
(15) | Tinh gi4 trj bidu thic P = V543 V543 11642
»\/5+@

_ 0,5
Pat M _5+V3 445 B raesmz o022,
5+22 5++/22
=M =+/2 (Do M >0) 0,25
0,5
\/11—6\/_=4/(3—«/§)2=3—\/§
Suyra P=3 0,25
1.2 |Cho cac sé thuc X, y, z théa min dong thoi cdc diéu kign Xx+y+z=2,
X’ +y*+z°=18 va xyz =-1. Tinh gidtri ciia S = + + :
Xy+z-1 yz+x-1 zx+y-1
Taco xy+z—-1=xy—x—y+1=(x-1)(y-1) 0,5

Tuong tu yz+x—-1=(y-1)(z-1) va zx+y-1=(z-1)(x-1) 0,25




1 N 1 _ X+y+z-3

1
D60 (D) @91 (-(y-1(-D)
-1 1
:xyz—(xy+yz+zx)+(x+y+z)—1:xy+yz+zx

Suyra S=

0,25

Taco (x+y+z)2 =X+ Y + 27+ 2(Xy +yz+2X) > XY+ Yz +2X =T 0,25
Suyra S _1 0.25
-
(2-1) Gidi phwong trinh 2y/2x —1+~/x+3 —/5x+11=0.
2,0
Piéu kién xz% 05
242X =14+ X+ 3 —/5x+11 =0 242X -1+ x+3 =/6x +11
< 9X—1+442x% +5x—3 =5x+11 <> \/2x% +5Xx—3 =3—X 0.5
Xx<3 Xx<3 Xx=1 0,5
=S =S =S
2X° +5X—3=9-6X+ X’ x> +11x-12=0 |x=-12
Déi chiéu diéu kién ta duge X =1 1a nghiém duy nhét cua phuong trinh. 0,5
2.2 y? = y(VX=1+1)+Jx=1=0 (1)
(3.0) | Gidgi hé phwong trinh .
X +y—7x*=3=0 (2)
biéu kién x>1yeR
y? — y(\fx—1+l)+«lx—1 =0y -y-Jx-1(y-1)=0< (y—l)(y—a\/x—l) =0 0.5
y=1
=S .
y:«/x—l
Vi y =1, thay vao (2) ta dugc 0,5
X2 +1-7x*-3=0= x> +1=7x* -3 = x* +2x* +1=7x* -3
P x> =1 x=1 N
S X -5x"+4=0< & (do diéu kién cua x)
X2 :4 X:2
0,5

Véi y =+x—1, thay vao (2) ta dugc X* +x—-1—-7x*-3=0




o (x2-4)+( x—1—1)—(«/ﬁ—5):0
X—2 7(x—2)(x+2)_0

\/x—1+1_ J7x*-3+5 -

< (x=2)(x+2)+

X=2 0,25
& 7 2
X+2+ L — (X+) =0
VX-1+1 {7x*-3+5
Voi Xx=2 suyra y=1. 0,5
, 1 7(x+2) ( 7 j 1 05
Taco x+2+ - =(x+2)1- +
VX=1+1 7x*-3+5 ( ) J7x?*=3+5) x-1+1
~(x+2) 7X2_3_2+ 1
J7x2-3+5 fx-1+1
2_ J—
V6i x21thi {756 —8-220= (x+2) VX 237259
J7x2=3+5
N7X2-3-2 1
Suyra (x+2 + >0
( )x/7x2—3+5 Vx-1+1
Vay hé phuong trinh ¢6 cac nghiém (1,1),(2;1). 0,25
3.1 | Tim cac sé nguyén x, y théa man x*+y? +xy—x—y=1.
(2,0)
Tacé x*+y° +xy—Xx—y =1 (x+y) +(x-1) +(y-1) =4 0,75
Ta c6 bang gia tri twong ung (hoc sinh cé thé xét timg truong hop) 1,0

X+ Yy x—1 y-1 Nghiém (x;y)
2 0 0 (£2)
2 0 0 Loai
0 2 0 Loai
0 2 0 (-L1)
0 0 2 Loai




0 0 2 (L-1)

Vay cac so (x;y) cantim la (L1), (-11), (L-1) 0,25
3.2 ,
(1,0) | Chizng minh véi mei sé nguyén dwong n lén hon 1 ta cé 2\/3\/4...a/(n —1)\/H <3.
Véi mdi s6 nguyén duong k ta ¢ k = Ji2 =, /1+(k2 —1) = \/1+(k -1)(k+1). 0,25
Str dung ding thuc trén lién tiép véi k =3,4,...,n ta dugc 0,5
3= 1524 =1+ 241435 = 1421+ 311 456 =
:\/1+ 2\/1+ 3L+ it (n-1)(n+1)
0,25
:\/1+ 2\/1+3\/1+---\/1+(n—1)4/(n +1)° > \/2\/3\/4...ﬂ/(n—1)\/ﬁ
Ta c6 diéu phai chiang minh.
4 Cho tam giac nhgn ABC c6 AB < AC, ngi tiép dwong tron (O) va ngogi tiép duwong
(7,0)

tron (1). Piém D thugc canh AC sao cho ABD = ACB. Puweng thang Al cit dwéng
tron ngogi tiép tam giac DIC tai diém thir hai |a E va cdit dwong tron (O) tai diém thir
hai la Q. Pwong thing di qua E va song song véi AB cit BD tgi P.

4. Chang minh tam giac QBI can;

5. Ch#ng minh BP.BI = BE.BQ);

6. Goi J la tim dwong tron néi tiép tam gidc ABD, K la trung diém ciia JE. Chigng minh
PK//JB.




3-1 Ta c6 Al 1a phan gi4c cia BAC nén Q 1a diém chinh giita cua cung BC cua (O). 1,0

(20) | suy ra BAQ = QAC =QBC
IBQ = IBC + QBC = IBA+BAQ =BIQ 1,0

Hay tam giac QBI cén tai Q.

4.2 | Tam gidc ABD dong dang tam gi4c ACB
(30) Suy ra AB_AD hay AB*=AD.AC (1). 05
AC AB

0,5

Tam giac ADI dong dang tam gidc AEC ~ (c6 gc A chung va AID = ACE)
suyra 22 _ Al oy ALAE=ADAC ().
AE AC




Tu (1) va (2) suy ra AlLAE = AB?, 0,5
suy ra tam giac ABI dong dang tam giac AEB.
Suy ra AEB = ABI :%C
0,5
Tacd AEP =BAE = % (hai goc so le trong),
suy ra BEP = M
0,25
Theo a) ta co BIQ :&;BC suy ra BIQ = BEP
Tacod BPE = ABD = ACB = BQI 0,25
: ., . N .| 05
Suy ra hai tam giac PBE va QBI dong dang, suy ra % :% < BP.BlI =BE.BQ, ta co
diéu phai chang minh.
4.3 Tam giac BQI dong dang tam gi4c BPE va tam giac BQI can tai Q nén tam giac PBE can
(2,0) i 0,5
tai P, suy ra PBE =&2ABC va PH 1 BE Véi H Ia trung diém cua BE.
Do HK 1a duong trung binh cua tam giac EBJ nén HK//BJ 0,5
0,75
Taco JBD = % va DBE = w suy ra JBE =90° hay JB vubng goc BE.
Suy ra PH//JB, suy ra P, H, K thiang hang hay PK//JB. 0,25
5 | Cho mgt I6p hoc c6 35 hec sinh, cac hec sinh nay té chizc mgt sé cau lac bég mon hec.
(2,0) | Méi hoc sinh tham gia ding mét cau lac bg. Néu chen ra 10 hec sinh bat ki thi ludn
c6 it nhdt 3 hec sinh tham gia ciing mét cau lgc bg. Chizng minh ¢4 mét cau lac bé
gom it nhdt 9 hec sinh.
Gia sur tat ca cac cau lac bo déu c6 khdng qué 8 hoc sinh. 0,5

Goi N 1a s6 cau lac b c6 hon 1 hoc sinh.
Néu N >4, tir 5 trong so6 cac cau lac bo nay, chon moi cau lac bd 2 hoc sinh, khi @6 10
hoc sinh nay khong thoa man diéu kién bai toén.




Néu N<4, khi d6 s6 hoc sinh tham gia cc cau lac bo nay khong qua 3.8=24, nghiala | 0,5
con it nhat 35—24 =11 hoc sinh, mdi hoc §inh tham gia 1 cau lac b§> ma cau lac bo nay
chi cé 1 hoc sinh. Chon 10 hoc sinh trong s6 nay, khéng thoa man diéu kién bai toan.
Vay N=4.

S6 hoc sinh tham gia 4 cau lac b nay khong qua 4.8 =32, nghia la con it nhat 3 hoc | 0,5
sinh, mdi hoc sinh tham gia 1 cau lac bd ma cu lac bd nay chi co 1 hoc sinh.

Chon 2 trong s6 hoc sinh ndy va mdi cau lac bo trén chon 2 hoc sinh, khi d6 10 hoc sinh | 0,25
khdng thoa man diéu kién.

Viy diéu gia st sai, nghia la ton tai mot cau lac bo ¢d it nhat 9 hoc sinh tham gia. 0,25

Ghi chu: Cac cach giai khac véi dap an ma ding va phit hop V6i chwong trinh, thi gidm
khdo thong nhat chia diém thanh phan tuwong 1ng.

SO GIAO DUC VAPAO TAO  KY THI CHON HOQC SINH GIOI CAP TiNH
LANG SON LOP 9 THCS NAM HQC 2017 — 2018
Mon thi: Toan 9 THCS
PE THI CHINH THUC Thoi gian: 150 phut
Ngay thi: 05/4/2018
(Pé thi gom 01 trang, 05 cau)

Cau 1 (4,0 diém). Cho biéu thuc:
A_x x—x—4\/§+4_x\/§+x—4\/_—4
2-3Jx+xx 2+3/x —xa/x

a) RUt gon biéu thac A.

b) Tinh gié tri cua bidu thic A khi x = & ‘/f_/)z" 71‘ 43

vol x>0, x#1, x#4.

Cau 2 (4,0 diém). Cho phuong trinh: x*> —2mx+2m—-1=0.
a) Ching minh rang phuong trinh da cho ludn c6 nghiém.
b) Goi x,, X, la cac nghiém cua phuong trinh. Tim gi4 tri nho nhét cta biéu
thuc:
B 2%, X, +3
X2+ X2+ 2(L+ X %,)

Cau 3 (4,0 diem).
a) Giai phuong trinh: X* —4x+1++/3x—-1=0.



b) Cho f(x) 1a da thirc v&i hé sé nguyén. Biét f(2017).f (2018) = 2019.
Chung minh rang phuong trinh f(x) =0 khéng ¢ nghiém nguyén.
Cau 4 (6,0 diém). Cho tam giac nhon ABC c6 AC > AB noi tiép duong tron (O).
Ké phan giac trong Al cia tam giac ABC (I € BC) cit (O) ¢ E. Tai E va C ké hai
tiép tuyén véi (O) cit nhau & F, AE cit CF tai N, AB cat CE tai M.

a) Chung minh t giac AMNC noi tiép duong tron.

b) Chang minh i+i=i.

CN CI CF

¢) Goi AD la trung tuyén cia tam giac ABC, ké DK//Al (K e AC). Ching
minh 2AK = AC — AB.
Cau 5 (2,0 diém). Truong trung hoc pho théng A td chirc giai bong da cho hoc sinh
nhan ngay thanh Iap doan 26 — 3 . Biét rang c6 n d6i tham gia thi dau vong tron
mot luot (hai doi bat ky ddu véi nhau dung mot tran). Doi thang dugc 3 diém, doi
hoa duoc 1 diém va doi thua khong duoc diém nao. Két thic giai, ban té chic nhan
thay sé tran thing thua gap bén 1an sé tran hoa va tong sé diém cua cac doi la 336.
Hai ¢4 tat ca bao nhiéu doi bong tham gia?

-------------------------------- R
SO GIAO DUC VA PAO DPAP AN PE THI HQC SINH GI10I CAP
TAO TINH
LANG SON LOP 9 THCS NAM HOQC 2017 — 2018
Cau Néi dung piém
la Dit t=+/x, t>0,t Lt =2 khi do:
A -t -4t+4 C+t°-4t-4
2-3t+t° 2+3t-t°

A E=D(E-2)(+2)  (E+D(t-2)(t+2)
Ct=DE-D(t+2) (t+Dt+D(2-t)

t—-2 t+2 2t°-4 2
= A= + =— =2——
t—-1 t+1 t°-1 t? -1
:A:Z—é
1b X:(2+\/§)«/7—4\/§:(2+«/§)\/(2—J§)2 _(2+\3)(2-3)
21 J2-1 J2-1

:>x:L \/§+1

J2-1




Do do: A=2— 2 p_ 2 —2_2

L2+1-1 ~

2a

phuong trinh: x> —2mx+2m—-1=0 c6a+ b+ ¢ =0 nén co hai
nghiém: x, =1, x, =2m—1. Chung té PT lubn cd nghi¢m ¥m
(hoic tinh theo A dé bién luan)

2b

Do PT ludn c6 nghiém nén theo DL Vi-et ta co:
X, + X, =2m, X.X, =2m-1

2(2m-1)+3 4m+1

Suyra: B= =
Y (X, +%X,)°+2 4m’+2

Nhan thay rang mau sé caa B luén duong, do d6 dé B nho nhat thi ta
chi xét 4m+1<0 hay m<-1/4, dat -t=m+1/4<0, (nént>0)

Vay m=—t—1/4 thay vao B, ta duoc:
B A-t-1/4)+1 —4t
A-t-1/4)*+2 4t +2t+9/4

At
42 +2t+9/4
4% +2t+9/4 1

DPé C I6n nhat thi D = :t+—+i nho nhat
4t 2 1let

Dé B nho nhit thi C =

phai I6n nhat, C>0

Ap dung BDT Cosi: D= t+i +122.,/t.i+1:2
16t ) 2 16t 2

Déu = xay ra khi t:% = =%khi do m = -1, vay minB = -1/2 khi

m=-1

3a

bK: XZ1
3

X —AX+1+3x-1=0= X" —(3x -1 —x++/3x-1=0

Pit t =+/3x-1>0 ta duogc: x> —t> —x+t=0

SX-)XxX+t)—-(x-t)=0=(x-t)(x+t-1) =0

3+./5
2

Voi TH x—t=0 hay x=+/3x-1< x> =3x-1< X = t/m

Voi TH x+t—1=0 hay t=1-x=>+3x-1=1-x, PK: x<1

=3Xx—1=1-2X+X* = X =

5-17 5+J1_7)
2

t/m (loai x=
2




&
&

3+

Vay phuong trinh da cho c6 3 nghiém: x =

3b

Tur gia thiét taco f(2017), f(2018) la cac sd nguyén va x = 2017,
x = 2018 khong la nghiém cua PT f(x)=0

Giasu PT f(x)=0 c6 nghiém nguyén la x=a e Z, theo dinh 1y Bo-
zu: f(x)=(x—a).g(x) véi g(x) l1a da thuc hé s nguyén khdng
nhan x = 2017, x = 2018 lam nghiém

Do vay:
f (2017) = (2017 —a).g(2017), f(2018)=(2018—-4a).g(2018)

Nhan vé vai vé va &p dung gia thiét f (2017).f (2018) = 2019:
2019 = (2017 — a).g(2017).(2018 — a).g(2018)

Piéu ndy la vo Iy vi vé trai Ia s6 I¢, con ve phai 1a 56 chan (
(2017 —a); (2018—a)la 2 so nguyén lién tiep, tich la so chan)

Vay f(x)=0 khéng cé nghiém nguyén (dpcm)

GV c6 thé mé rong cho HS:

- S 2017 va 2018 ¢4 thé thay bai bat cir s6 nguyén ndo mién sao co
156 chan va 1 s6 lé. S 2019 c6 thé thay bang 1 sé nguyén Ié bat ky.
- Liéu c6 tim dugc da thirc ndo hé sé nguyén thoa man gia thiét

f (2017).f (2018) = 20197

- Pa s6 chtrng minh phuong trinh khong c6 nghiém déu sir dung
phuong phap phan chiing (dua vao chia hét, s6 tan cing ...)




4a

Do Al la phan gi4c nén BE =CE, theo tinh chat goc ngoai duong
tron, ta co :

AMC =AC-BE=AC-CE=ANC

Vay ta gidc AMNC noi tiép

4b

Do hai tir giac AMNC va ABEC noi tiép, nén ta c6 céc goc trong
bang nhau: A =C;A =C,;A =M,

Suy ra : BC//MN//EF, ACMN céan tai N

Xét tam giac CIN ¢ CE 1a phan giac va EF//IC nén ta c6 cac ti sb

EN CN EN FN CN FN
= X = = =

El CI " El FC ClI FC

CN CN-CF CN CN
— = = = -1
Cl FC Cl FC

Chuyén vé : ((::T +1= IEE , chia 2 vé cho CN ta c6 diéu phai ching

minh




4c

Goi H thuoc AC sao cho K la trung diem cua AH, Ké HG//AI vé6i G
thuoc BC, trén HG lay diém L sao cho CG = CL (ACLG cén)

Tu Al//DKIHG va K la trung diém caa AH nén DI = DG, theo gia
thiét DB = DC nén Bl = GC vay Bl = CL

Al//HL nén BAIl =1AC =LHC, va BIA=EIC=LGC =HLC
(so le va dong vi)

Xét hai tam giac AIB va HLC c6 hai goc bang nhau nén goc con lai
bang nhau, c¢6 1 canh bang nhau Bl = CL nén AAIB=AHLC g.c.g

Vay AB = HC

Mat khdc HC = AC — AH = AC — 2AK

Nén AB = AC — 2AK =2AK = AC — AB dpcm

Goi so tran hoa 1a x (x € N *)=tong so diém cua céc tran hoa 1a 2x,
(1 tran hoa co 2 doi, mbi doi dugc 1 diém)

Theo gia thiét sé tran thang 1a 4x = tong sb diém cuaa cac tran thang
la 12x

Tong so diem cac doi 1a 336 =2x + 12x = 336 = x = 24
Vay ta c0 tat ca 24 + 4.24 = 120 tran dau dién ra

T gia thiét c6 n doi, mdi doi dau véi n — 1 doi con lai nén so tran
dau dienralan(n — 1) , nhung day la tinh ca tran luot di va luot ve,
gia thiét moi doi dau véi nhau dang 1 1an nén tong so tran giam di

n(n-1)

mot nira, do d6 c6 tat ca tran dau

Vay @ =120=n(n-1) =240 =n =16, (n=-15Iloai)

KL : c6 tat ca 16 doi bong tham gia.




SO GIAO DUC VA PAO TAO KY THI CHON HSG CAP TiNH
TINH PHU YEN LOP 9 THCS, NAM HOQC 2015-2016
Mon TOAN
Ngay thi : 02/3/2016
Thoi gian : 150 phat (Khéng ké thoi gian giao dé)

Cau 1. (4,00 diém) Cho biéu thuc:
_ a\/a—l_a\/g+l+(\/a ERY 3Va 2++a
a—Ja a++a Ja Ja-1 \/5+1
a) Rut gon biéu thic P ‘ ‘
b) Churng minh rang va&i moi giai tri caa a (thoa diéu kién thich hop) ta déu co
P>6.

).

Cau 2.(4.50 diém) Giai phuong trinh v/4x? +5x+1—2x? —x+1=9x—3.

1 1

Cau 3. (4,00 diém) Cho ba s6 khdng am x,y,z thoa man + + =
1+2x 1+2y 1+2z2

Chung minh rang xyz 36—14.

Cau 4. (2.50 diém) Cho hinh binh hanh ABCD c6 A(90° .Dung c4c tam giac vudng
can tai A la BAM va DAN (B va N cung ntra mat phang bo AD, D va M cling nia
mat phang bo AB). Ching minh rang AC vudng goc véi MN.

Cau 5 (5.00 diém) Cho tam giac ABC noi tiép duong tron tim O,G 1a trong
tam.Tiép tuyén tai B cta (O) cit CG tai M.Tiép tuyén tai C cta (O) cit BG tai
N.Goi X,Y theo thir tu 14 giao diém ctua CN ,AN va dudng thang qua B song song
voi AC; Z,T theo thir ty la giao diém cia BM,AM va duong thiang qua C song
song v6i AB. Chimg minh rang :

a). AB.CZ=AC.BX.

b) MAB=NAC.

Thi sinh khéng sir dung tai li¢u.Giam thi khong giai thich gi thém



DAP AN

Cau 1. (4,00 diém) Cho biéu thuc:
p:a\/a—l_a\/5+1+(\/g_i)( 3a 2+4a
aT\/E a++a Ja Ja-1 Ja+1
a) Rut gon biéu thac P

).

. Jai -1 Ja4r +(\/?—1)( 3Ja(Wa +1) _(2+J5)(J5—1))
JaWa-1) Jaia+1)  Ja T (Wa-DWa+l) (a-DWa+1)
:(\/5—1)(a+\/5+1)_(\/5+1)(a—\/5+1)+a—1 3a+3J/a-2/a+2-a++a

Ja(/a-1) Ja(va+1) Ja (a-1)(Wa +1)
:(a+\/5+1)_(a—\/§+1)+a—1 2a+2/a+2
Ja Ja Ja (Ja-1(a+1

_ 2./a N Va-D(Ha+1) 2@++a+l)
Ja Ja ‘(Wa-1)(a+1)

3 2(a+\/5+1)

= 2+—\/5

B 2\Ja+2a+2Ja+2

B Ja

2
=2Ja+—+4
Ja

b) Chtrng minh rang véi moi giai tri cua a (thoa diéu kién thich hop) ta déu c6
P>6.

Taco 2\/5+%22 /2\/5.% =4 vay p>8 hay p>6(dpcm).




Cau 2.(4.50 diém) Giai phuong trinh

VX2 +5x+1-2Vx% —x+1=9x 3.

& (VX2 +5x+1-29x% = x +1)(V4x2 +5x +1+ 24/x2 = x +1) = (9x — 3)(\/4X? +5x +1 + 24/x2 — x +1)
& 9x—3 = (9x - 3)(V4X? +5x +1+ 24/x2 — x +1)

& (9X - 3)(V4XZ +5x +1+24/x2 —x+1-1) =0
< 9x-3=0

1
S X==
3

Ta d& ching minh duoc phuong trinh v4x2 +5x+1+2vx? —x+1-1= 0 v nghiém

Viy phuong trinh da cho c¢6 nghiém duy nhat x = %

1 1
+ + =2.
1+2x 1+2y 1+2z

Cau 3. (4,00 diém) Cho ba sé khong am x,y,z thoa man

Chung minh rang xyz 36—14.

Tach: —+ -1+ 41 _ 2 22 >2\/ 4yz

=1- +1- = + >
1+2x 1+2y 1+2z 1+2y 1+2z @+2y)1+2z2)
Tuong tu ta co : P! 4 ,  .» by
1+2y @+2x)(L+2z) 1+2z @+2x)(1+2y)
1 1 1 g 64x%y?z?
1+2x 1+2y 1+2z  \(1+2X)2(1+2y)*(1+22)?
1 8xyz
s 3a . S >8.
Khi d6 : (L+2X)(1+2y)(1+ 22) (L+2X)(1+2y)(1+ 22)
< 1> 64xyz
& z<i
i 64

CAu 4. (2.50 diém) Cho hinh binh hanh ABCD c6 A(90° .Dung cé4c tam giac vudng
can tai A la BAM va DAN (B va N cung ntra mat phang bo AD, D va M cling nira
mat phang bo AB). Ching minh rang AC vuong goc voi MN.



Goi H 1a giao diém ciia MN va AC .
NAD + BAM = 2v
TacoO : = NAB + BAD + BAD + DAM = 2v

= NAM + BAD = 2v

Mat khac : AB//CD = BAD + ABC = 2v
Do dé : NAM = ABC(= 2v— BAD)
Xét tam giac NAM va tam giac CAB taco :

AM=AB

AN=BC

NAM = ABC (cmt)

Do d6 hai tam giac bang nhau

Suy ra : BAC = AMN (Hai goc twong tng).

Trong tam giac AHM c6 géc AMN +goc MAH =goc BAC + goc HAM=goc

BAM = 90°,

Vay : g6c AHM = 90°.Hay AC vudng goc véi MN (dpem).
Cau 5 (5.00 diém) Cho tam giac ABC ndi tiép duong tron tim O,G la trong
tam.Tiép tuyén tai B cua (O) cat CG tai M.Tiép tuyén tai C cua (O) cit BG tai
N.Goi X,Y theo thir ty 12 giao diém ctia CN ,AN va dudng thang qua B song song



v6i AC; Z,T theo thir ty 13 giao diém cua BM,AM va dudng thiang qua C song
song véi AB. Chimg minh rang :

a). AB.CZ=AC.BX.

b) MAB=NAC.

B

Xét tam giac BZC va tam gidc ACB ta co :
Goc CBZ = Goc BAC ( goc ndi tiép va goc tao bai tia tt va day cuing chan 1
cung)
Goc BCZ = Goc ABC ( so le trong ,AB//CX).
Nén tam giac BZC dong dang véi tam giac ACB (g-0).
_, Bz _cz_BC
AC BC AB
AB BC
_, AB _BC
AC BZ
=> AB.CZ=BC.BC (1)




Twong tw tam giac ABC dong dang véi tam giac CXB (g-9)
AB BC AC
- = =

CX BX CB
BC AC

= =
BX CB

AC.BX=BC.CB (2)

Tur (1) va (2) => AB.CZ = AC.BX (= BC?.
Cau b.
Minh nhin khéng ra nho cac ban cung suy nghi va dwa ra loi giai nhé (cam
on)

PHONG GD-BT CAM LO
KI THI HQC SINH GIOI VAN HOA NAM HQC 2008-2009
BE THI MON: TOAN
Thoi gian lam bai: 120 phat

Cau 1:(1 diem)
Phan tich da thic sau thanh nhan tir : x*+2009 x> +2008 x +2009
Cau 2:(1 diém)
Giai phuong trinh sau:
x+2+ 2x+45:3x+8+4x+69
13 15 37 9
Cau 3: (2 diém)

a/ Chang minh rang

a’+b*

2
b/ Cho hai s6 duong a,b va a=5-b.

> ab® + a’b — a’b?

Tim gia tri nho nhat cua tong P=1+%
a
Cau 4:(2 diém)
a/ Cho a va b la hai s6 thuc duong thdoa man dieu kién :
a.2006 + b2006 — a.2007 + b2007 — a2008+ b2008

Hay tinh tdng:  S=a2% 4 p2%

2\/3+\/5—\/13+\/4_8
V6 ++2

Cau 5: (1 diém) Tim cac s nguyén duong x,y thda man phuong trinh sau:
Xy-2x-3y+1=0

b/ Chang minh rang :A= la s6 nguyén




Cau 6: (3diém)
Cho tam giac ABC vudng tai A c6 canh AC>AB ,duong cao AH (H thudc
BC).Trén tia HC lay di€ém D sao cho HD=HA.Buong vudng goc véi vai BC tai D
cat AC tai E.
a)Ching minh hai tam gidc BEC va ADC ddng dang
b)Chirng minh tam giac ABE can.
¢)Goi M 1a trung diém cua BE va vé tia AM cét BC tai G. Chang minh rang:
GB  HD
BC AH +HC

PHONG GD-BT CAM LO

KI THI HQC SINH GIOI VAN HOA NAM HQC 2008-2009
HUGNG DAN CHAM MON: TOAN

Cau 1: (1 diém)
x*+2009 x> +2008 x +2009

= (x*+x*+1) +2008(x*+x+1) 0,25d
= (x*+x+1)( x*-x+1)+ 2008(x*+x+1) 0.5d
= (x*+x+1)( x*-x+2009) 0,25d

Cau 2: ( 1 diém)
x+2+2x+45:3x+8+4x+69

13 15 37 9
- (le;Z +1)+( 2x+45_1) (3x+8+1)+(4x+69 -1 0,25d
o X+15 2(x+15)  _3(x+15)  4(x+15) 0,254
13 15 37 9
& (x+15)(— E—i—ﬂ) 0 0,25d
13 15 37 9
o x=-15 0,25d

Cau 3: (2 diém)
a/ (1 diém)

a*+b*

> ab® + a’h — a%b?




< a*+b* > 2ab® +2a’h — 2a’v® 0,25d

< a*+b* - 2ab®-2a°h+2a’* >0 0,25d
< (a* —2a’h +a’v?) + (b* — 2ab® + a’b?) 0,25d
< (a® —ab)®* + (b* —ab)* >0 0,25d
b/ (1 diém)
p=1,1-3+b_5 954

_ 20 20 4
>

“ab (a+b)f 5 054
Vay gi4 tri nho nhét cia P 1a g khi a:b:g 0,25 d
Cau 4 (2 diém)
a/ (1 diém)
Ta co: a%°% 1 h?°% = (82% + p2°")(a +b) — ab(@a®®+b>**%) 0,25 d
< l=a+b-ab 0,25d
o (1-a)l-h) =0 0,25 d
=a=1b=1
Vay S=1+1=2 0,25 d

b/ (1 diém)

A= 2\/3+\/5—\/13+\/4_8

V6 ++2
A 2\/3+ \/5—«/(2\/§+1)2

0,25d
V6 +4/2

_ 21/3++/(+/3 -1)2

0,25 d
V6 +4/2

_ 2243 _(Jo 442y 0,25 d
J6+42  J6+42 ’
=1eZ 0,25 d
Cau 5 (1 diém)




Xy-2x-3y+1=0
= Xy-3y=2x-1
=Y(x-3)=2x-1 0,25d
Ta thay x=3 khdng thda man,vai x= 3 thi

y=2+_>_ 0,25 d
Xx—3

Dé y nguyén thi x-3 phai 1a wéc cua 5 0,25 d

Suy ra: (xy) la (4,7) (8,3 0,25
d A

CAu 6 (3 diém)
a) (1d diém)

Tam gidc ADC va tam giac M
BEC: » : .
cb =%( vi hai tam giac
CE CB ‘
CDE va CAB dong dang)
Goc C: chung 0,75d
Suy ra: Tam giac ADC dong dang véi tam giac BEC (c-g-c) 0,25 d
b)(1 diém) Theo cau tasuy ra: ~BEC = ZADC
c6: ZADC = Z/EDC + /ADE =135’
Suy ra: #BEC =135° 0,5d
Suy ra: ZAEB = 45° 0,25d
Do d6: Tam gidc ABE can( tam giac vudng c6 mot goc bang 45°) 0,25 d
c)(1 diém)
Tam gidc ABE can tai E nén AM con la phan giac cua géc BAC

Suy ra: @=ﬁ, méﬁ=E(AABC ~ADEc)=ﬂ(ED// AH)=@ 0,5d
GC AC AC DC HC HC
. GB HD GB HD GB HD

: = = = = =
GC HC GB+GC HD+HC BC AH+HC

Do d6 0,5d

PHONG GD&DPT THANH PE THI CHON HQC SINH G101 LGP 9 NAM HQC 2013 - 2014
OAl



Mon: Toan ‘
Thoi gian: 150 phat (khdng ké thoi gian giao dé)
Pé thi gom c6: 01 trang

Cau 1: (6 diém)

a) Cho M =(1- Ix o AX+3 x+2 2

\/;+1):(\/;—2+3—\/§+x—5\/;+6)

1. Ratgon M o ,
2. Tim gia tri nguyén cua x dé bicu thirc M nhan gia tri la so nguyén
b) Tinh gia tri cua biéu thac P
P =3x%7%+5x°°** +- 2006 V&I x = \/6+ 2\/5.\/3—\/\/§+ 2J3+18-8v2 —/3
Cau 2: (4 diém) Giai phuong trinh
a)  (X+3)(X+4)(x+5)(x+6)=24

b) |2X—X2—1|: 2%—x% -1

Cau 3: (4 diem)
a/ Cho hai s6 duong x, y thoaAmédn x +y =1,

Tim gid tri nho nhat caa biéu thac: M =(x2 +i2j[y2 +i2j
Yy X

b/ Cho x, y, z |a cac s6 duong thoa man 1, 1,1 6
X+Y Yy+z Z+X
Chutng minh rang: o 3
3X+3y+2z 3x+2y+3z 2x+3y+3z 2

Cau 4: (5 diém)

Cho dudng tron (O; R) va hai duong 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 twong ung 13 E va F.
Goi P va Q lan luot 13 trung diém cua cac doan thang AE va AF.

1. Chting minh rang truc tim H caa tam giac BPQ 1a trung diém cua doan thang OA.

2. Goi o 1a s6 do cua goc BFE. Hai duong kinh AB va CD thoa man diéu kién gi

thi bidu thac P =sin® a+¢cos® & . Dat gi tri nho nht? tim gid tri nhé nhit d6.

3
3. Chirng minh cac hé thuc sau: CE.DF.EF = CD® va BE3 _CE
9 BF® DF
Cau 5: (1 dieém) ’
TimneN" sao cho: n*+n%+1 14 s6 chinh phwong.
PHONG GD&PT THANH HUONG DAN CHAM THI CHON HQC SINH GIOI LOP 9

OAl NAM HOQC 2013 - 2014



Cau 1: (6 diém)

a) (4,5d)
DKXD: x>0;x=4;x29 (%)

DRUtgon M : VGix>0;x #4;x %9

[«/;+1—\/;] Ix+3 x+2 X +2
M =
\/;‘l‘l

'{&—2_&—3+(\/§—2)(\/§—3)_

_ 1 {(\/}+3)(&—3)—(&—2)(&+2)+(&+2)_

Jx+1 X =2)(/x -3)
1 X—9—(Xx—4)+/x+2
x4+l (Wx=2)(Wx-3)

_x-2

X +1
Vay M :\/\é:j (VG x=0;x=4;x=9) (*)
Z)M:&—z_&+1—3_&+1 3 _, 3

\/;+1_ \/;+1 _\/;+1_\/;+1_ _\/;+1

Mon: Toan

Biéu thac M c6 gia tri nguyén khi va chi khi: 3:vx +1< Vx +1eU(3)

UB)e{#xL43 } Vi x20=x20=x+1>1
Nén /x +1e {;3 } Xay ra céac truong hop sau:
 Ax+1=1eJx=0<x=0 (TMPK (*))

X +1=3<x =2 < x=4 (khong TMPK (*) loai )

Vay x = 0 thi M nhan gia tri nguyén.
b

x=\/6+2\/§.\/3—\/\/§+2\/§+\/18—8\/_.—x/§
CO \18-8v2 = /(4-+2)* =[4-2| =4-+2

(0,5d)

2,54)

(0,75d)

(0,5d)

(0,25d)

(0,54)



V2 +2J3+4-42 :\/2\/§+4:\/(\/§+1)2 :‘\/§+#

x=\/6+2\/§.«/3—x/§—1—\/5:\/6+2\f§.«/2—x/§ —\/§=«f6+2«/4—2x/§ -3

x:\/6+2\/(\/§—1)2 —V3=+6+23-1-3=14+2J3-3

X =/ (/3 +1)? —J§=‘J§+ﬂ—¢§=¢§+l—¢§=l

VGix=1.Tacd P=3.1%°"°+51%"4 2006 = 3+5+ 2006 = 2014

Vay véi x =1thi P =2014
Cau 2: (4 diém)

a. ( x+3)(x+6)(x+4)(x+5)=24
& (X7 +9x+18)(x* +9x+20) =24 (1)
bat x> +9x+19=y
D (y+1)(y-1)-24=0
&y -25=0

& (X® +9x+24)(x* +9x+14) =0

& (X+2)(X+T)(X* +9x+24) =

Chung to x* +9x+24>0

0

Vay nghiém cua phuong trinh : x=-2;x=-7
b. Tacd 2x—x* -1=—(x* =2x+1) =—(x-1)* <0
pt tré thanh : 2x—x* —1=x*-2x+1

& x=1

Cau 3: (4 diém)

a

Cho hai s6 duong thoa man: x +y =1.

q 1
Tim GTNN caa biéu thirc: M = (xz +Fj(y2

1
e

Xyt 22Xyt +1

X

M = [x%%}(y%%j: X2y% +1+1+ 21 ~ =

Xy

2
(x2y2+1) x2y? +1) 1Y
= X2 7 = = Xy+—
y Xy Xy

X2y2

(0,25d)

(0,754)

0,25d
0,25d
0,5d
0,5d
0,25d
0,5d
0,5d

0,25 d
0,25 d
05d

0,25 d

2d

0,5



. 1 ( 1 j 15
Taco: Xy+—=|Xy+— |+ ——
Xy

16xy ) 16xy
1 1 1 1
*Tach: Xy+——>2 [xy——— =2.=== (1)*
Taco: Xy+16xy Y 16xy 4 2 (1)
y 1 1 1 4 1 15
\/E_—:—:xyS—:—>4:>—2—=—:>—>_()
2 Xy l6xy 16 4 16xy 4
e )y L), 15 1,15 17 05
Tir(l)va(2) Xy 6xy ) 16xy 2 4 4
virme (s l)] s (17) 289 0,25
WM=1Y") Z\a) "1
Xy =~ Xy_l .
Dau “=" xay ra < 16xy < 4 < =§ (Vix,y>0) 0,25
X=Y =Yy
o 289 1
VayminM = 16 tailx=y = 2
0,5
1 1 1 2d
) + + =6
Cho x, y la c4c s6 duong thoa man: X+Y Y+z Z+X
1 1 1 3
+ + <=
Cht:ng minh rang: 3X+3y+2z 3Xx+2y+3z 2x+3y+3z 2
1,1, 4
Ap dungBDT a b a+b (vsi a,b>0) 0.5
1 1
= < |4+
a+b 4\ a b
Ta co:
1 1 1 1
3x+3y+2z (2x+y+2z)+(x+2y+z) 4 2x+y+z x+2y+z

e RN e i i eesaeress)]

0,5



1( 2 1 1
<— + +
16\ X+y X+z y+z

1 1( 2 1 1
<— + +
3X+2y+3z 16\ x+z X+y y+zZ

Tuong tu:

1 1( 2 1 1
—<— + +
2X+3y+3z 16\ y+z X+y X+z

cong vé theo V&, ta co: 0,5
1 1 1 1( 4 4 4
+ - <— - +
3X+3y+2z 3x+2y+3z 2x+3y+3z 16\ X+y X+zZ y+z
si 1 + 1 + ! :1.6:§
16\ x+y x+z y+z) 4 2
I 0,5
Caai 4: (5 diém)
B
D
© 0,25
c H
E p)
P A Q F
BA la duong cao cua tam giac BPQ suy ra H thuoc BA
0,75d.

Nbi OE, A BEF vudng tai B; BA LEF nén AB” = AE. AF



AE AB AE AB AE AB 0,75d.

“AF 1. 1
AB AF Ll,g 1, ~0A AQ

VayAAEO~ AABQ(c.g.c). Suy ra ABQ=AEO ma ABQ =P, (géc c6 cic 0,25d

canh twong ng vudng goc) nén AEO = P,, ma hai géc dong vi => PH // OE.
Trong A AEO c6 PE = PA (gia thiét); PH// OE suy ra H 1a trung diém cua OA.
2. Taca:

P=Sin60!+COSGaI(Sinza)3+(C052a)3 0754
P =(sin’ & +cos’ )| sin' a—sin® a.cos” a +cos* a | 0.5
P= (sin2 o +Cos® a)2 —3sin® acos® a =1-3sin” acos’ o

Ta ca: 0,25d
(sin® & +cos® a)2 > 4sin? o cos? & <> 1> 4sin? @ COS? & <> sin? arcos? o < 0,254
Suy ra: P =1-3sin’ ¢cos’ « 21—% :%

Do ®4: P, :% khi vl ch@ khi: Sin @ =c0os? @ <>sina =cosa (vx « lu 0,254

sina 0
3 an) © ——=1tga=1< a=45
gdc nhan) CoSa g 0,254

Khi @6 CD vudng goc voi AB 0.25d

3. Tacé AACB va AADB noi tiép dudng tron (O) c6 AB 1a duong kinh nén

ACB = ADB =90° => ADBC Ia hinh chit nhat. 0,254
Tacd: CD*= AB? = AE. AF => CD* = AB* = AE%. AF?

= (EC.EB)(DF.BF)=(EC.DF)(EB.BF)= EC.DF.AB.EF 0,25d
— AB® = CE.DF.EF. Vay CD® = CE.DF.EF
Ta co:

BE’ _EAEF_AE_ BE' AE’ CEBE _ BE' CE
BF? FAEF AF BF' AF’ DFBF _ BF° DF

Cau 5: Gia sir n* +n° + 1 1 s chinh phuong vi n* +n° + 1> n* = (n%)?
S>n+n®+1=(n% +K) =n* +2Kn? + K> (KeN")

—-n®*-2Kn*=K?*-1-n*(n-2k)=K*-1>0



Ma K?-1:n> > K? =1 hoacn* <K*-1
Néu K2=1->K=1->n’(n-2)=0->n=2
Thir lai 24 +2°+1=52  (thoa man)
Khi K#1-5K?*>K?-1>n> 5K >n
—>n-2k<0  mAau thuan véi didu kién n?(n—2K)=K?*-1>0  (1d)
Vayn=2

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH
TINH HAU GIANG TRUNG HQC CO SO NAM 2017-2018
PE CHINH THUC Mon: TOAN

7 Thai gian: 150 phat (khéng ké giao dé)
Cau 1 (2,5 didm)

. 2 9)(y*—y-2 .
Tinh gi tri biéu thirc A = (f z(y =2) g X +16y° ~Txy =xy —|x 4|
(X —6x +9X)(y+1)
Cau 2 (5,0 diém)
1

a) Tim cac nghiém nguyén cua phuong trinh l+l =3
Xy

b) Tim cac s6 tu nhién n sao cho A =n’+2n+8 la s6 chinh phuong
Cau 3 (4,5 diém)
. . a2 b2 C2
a) Cho a,b,c>0 chirng minh rang g+—+—2a+b+c
C a
b) Giai h¢ phuong trinh {X+y =21+ xy)
Xy—x+y-2=0
Cau 4. (5,5 diém)
Cho tam gidc deu noi tiep duong tron (O;R)
a) Tinh theo R chiéu dai canh va chiéu cao tam giac ABC
b) Goi M la diém di dong trén cung nho BC (M#B;C) . Trén tia dbi cua tia MB
ldy MD = MC . Chizng minh AMCD déu
) Xéc dinh vi tri diém M sao cho tong S=MA +MB+MC la 16n nhat . Tinh gia
tri I6n nhét caa S theo R
Cau 5. (2,5 diém) ‘
Cho tam gidc ABC c6 chu vi bang 2. Ky hiéu a,b,c 1a d6 dai ba canh cta tam
a % . 16
b+c—a c+a—-b a+b-c

giac . Tim gié tri nho nhat cua biéu thic S =



PAP AN PE THI HQC SINH GI10I HAU GIANG 2017-2018
Cau 1.
DKXD: y#-1;x20;x 23

Tach A=(x—3)(x+3)(y+1)(y—2)=(x+3)(y—2)
x(x—3)2(y+1) X(x—3)
©Nia thidt 2 2 2 x—4=0 x=4
Tur gia thiet x> +16y” —7xy =xy —|x —4| < (x—4y) =—|x-4|<0< e
x—4y=0 y=1
Dodd A=—_
4
Cau 2.
a) Vai x,y=0 taco 1,11
Xy 2
X+yZ%<:>2x+2y—xy=0<:>x(y—2)—2(y—2):4<:>(x—2)(y—2)=4
Xy

Lap bang xét cac uwdc cua 4 ta co cac nghiém
(y) e{(=21):(1-2):(3:6)3(4:4)3(6:3)}
b) Pit n*+2n+8=a’ < (a—n-1).(a+n+1)=7 Voi a nguyén duong
a+n+1=7 {a =4
=

Vi a+n+1>a—-n—1 nNén {
n=2

a—n—1=1
Céau 3.
Ve r 2 - 7 2
a) Ap dung bat dang thac Cosi ta co: %+b >2a

2 2

.. b
Tuong ty ta cO: —+c>2b ;C—+a220
c a
2 2 2 2 2 2

a ¢ a C
:>—+b+—+c+—+a22a+2b+2c<:>3+—+—2a+b+c
c a c a

Dau “ =" xay rakhivachikhia=b=c

b) Tu phuong trinh xy—x+y-2=0<1+xy=x—-y+3
Thay vao phuong trinh thir nhat ta dugc:
X+y=2xX-y+3) = x+y=2x-2y+6=0x=3y-6
Thay vao phuong trinh thir hai ta duoc 3y’ -8y +4=0< (3y-2).(y-2)=0
Vol y=2=x=0. Vi y=§:>x=—4
Vay hé cé nghiém (X;y) ={(0;2);(—4;§]}

Cau 4.



D

3R
2 \ 7 . AH Y

a) Ké duong cao AH. Taco AH=2A9 SR ‘AB=——=_2 _RSB
sinB  sin60

b) Ta giac ABMC noi tiép nén CMD =BAC = 60"
AMCD c&n c6 CMD =60" nén CMD 1a tam giac déu
¢) Tacod AMCD déu nén MC = MD = CD
Xét AAMC va ABDC c6 AC=BC; MC=CD; ACM =BCD =60+ BCM
NEén AAMC = ABDC(c.g.c)
= MA =BD. Do d6: S=MA +MB+MC
=MA + MB+MD =MA +BD =2MA |én nhat



Vay S 16n nhat khi MA 1a duong kinh cua duong tron (O) hay M 1a diém
chinh gitra cung nho BC.
Céau 5.
b+c—a=x a=y+z
Dat {c+a-b=y={2b=2z+x

a+b-c=z 2c=z+y

Ta co
g-y*z, dewx) loxry) 1py Ox z Tox 9z 1oy 21.(2.3+2.4+2.3.4):19
2x 2y 2z 2{x 'y x z y zZ 2

- s

PHONG GD - BT CAM GIANG PE THI HQC SINH GIOI CAP

Gié tri nho nhét cia S 1a 19. Pat duoc khi va chi khi a=_: zg;c:

HUYEN
NAM HQC 2013 - 2014
Mon: Toan 9
Suu tz“l[n: Pham Vin Cit Thoi gian lam bai: 150 phut
THCS Cam Pinh Cam Giang (Deé thi gom 01 trang
HD Ngay thi 16-10-2013

Cau 1(2 diém)
a)Cho biéu thirc: A = (x*-x-1)*+2013

3 B
VVB+1-1 yVB+1+1
b) Cho (x ++/x* +2013).(y ++/y? +2013)=2013. Chtng minh x****+ y****=0
Cau 2 ( 2 diém)
a) Giai phuong trinh: X*+ 5x +1 = (x+5) x> +1

b)Chl’rngminh\/ a +\/ b +\/ © -2,véia b, c>0
b+c a+c b+a

Tinh gid tri cia A khi x =

Céu 3 (2 diém)

a) Tim s6 du caa phép chia da thuc (x+2) (x+4) (x+6) (x+8) +2013 cho da thirc
x*+10x+21

b) Tim gié tri nho nhat caa biéu thirc: 3y*+x+2xy+2x+6y+2017

Cau 4 (3 diém)




1)Cho tam giacABC, A= 90°, AB < AC, dudng cao AH. Goi D va E lan luot
la hinh chiéu cia H trén AB va AC. Chang minh:
a) DE>=BH.HC
b) AH*=BC.BD.CE
a

2)Cho tam giac ABC, BC=a, AC=b, AB=c. Chtthg minh sin % < Tre

Ciau 5(1 diém)
Cho a, b, c Ia 3 canh mot tam gidc. Chirng minh:

1 1 1 1 1 1

+ + >4+ 4=

a+b-c b+c-a c+a-b a b c
.................... Hét ...............

DAP AN VA HUONG DAN CHAM MON TOAN 9

Cau Néi dung Biéu
diem
La | B B _\BaB++)-BENE+1-) 0.25
JB+1-1 B+1+1 V3+1-1
_ «/§(xN§+l+l—«N§+l+l) _ 23 9
JB+1-1 NG
Thay x = 2 vao biéu thic A ta co: 0,25
A=(22-2-1)*+2013 =1+ 2013 = 2014
7 0,25
Vay khi x = N - 3 thi gida tri caa biéu thirc A 1a 2014
JV3+1-1 JVB+1+1
0,25
(X +/x* +2013).(y +./y? +2013)=2013
D) 1 (x -\ + 2013)(x +/xX + 2013).(y ++/y? + 2013 )=2013(x -/’ + 2013) 025
-2013.(y +«fy2 1+2013)=2013(X -\/x? +2013)
0,25
-y -Jy? +2013 =X -/x* + 2013
0,25
Tuong tu: -X -Vx* +2013 =y -/y? + 2013
= Xx+y S0=X =y = X+ y?B=0 0,25




b)

x>+ 5X +1 = (x+5) +/x? +1

X*+1 + 5x = (x+5) +/x? +1

X1 + 5X - X+/X? +1- 54/x* +1=0
I +1 (VX2 +1-X) +5(x- /x? +1)=0
(V¢ +1-x) (Vx*+1-5) =0

(VX2 +1-X) = 0 hoic (Vx* +1-5) =0
I +1=x hoac J¥+1 =5

x>+ 1 = x* (khong c6 x thoa man), hoac x*+ 1 = 25
X’ =24

X = +24

Vay nghiém caa PT lax = +/24

0,25
0,25
0,25
0,25

0,25
0,25
0,25

0,25




Taco b+;+a \/W‘:’ b+c+a>«/(b+c)a

2a a 0,25
b+c+a \/b+c \/ a 2a
= =
b+c a+b+c
Tuong tu: ,f ‘f
a+c a+b+c b+a a+b+c
\/ \/ \/ _2(atb+c) 025
brc Varc \bra (a+b+c) ’
DAu bang xay ra khi b+c =a, ¢ + a =b, a+ b=c (Diéu nay khéng co) 0,25
Vay\/a +\/b +\/C >2
b+c Va+c \b+a 0,25
a) | (x+2) (x+4) (x+6) (x+8) +2013 =( x*+10x+16)( x*+10x+24) +2013 0,5
=( x*+10x+21- 5).( x*+10x+21+3) +2013
=(y-5).(y+3) +2013, daty = x>+10x+21
= y*- 2y+1998 chia cho y du 1998
(X+2) (x+4) (x+6) (x+8) +2013 cho da thirc x*+10x+21du 1998 0,5
A= 3y?+x*+2Xy+2x+6y+2017 0,5
= (y+x+1)*+2(1+y) *+2014
b) Vay minA = 2014 khiy =-1vax =0 05
A
E
D
B H C
- s iy . . 0,25
Vi D, E la hinh chiéu cua H trén AB, AC, nén DH 1L AB, HE LAC 0.95
Tu giacADHE c6 DAE=90°, ADH =90°, AEH =90° 0,25
a) | TtgiacADHE la hinh chir nhat 0,25
AH = DE, ma AH*=BH.HC nén DE’=BH.HC
0,25
Ta c6 AH>=BH.HC = AH’=BH.HC.AH 0.25
b) |AH.CB=AB.AC, BA’=BH.BC, AC’=CH.BC 0,25

— AH®=BC.BD.CE

0,25




B C
D
Vé duong phan giac AD cua tam giac ABC 0,25
. BD DC BD DC BD+DC CB a
Taco = = = = = =
AB AC ~AB AC AB+AC AB+AC b+c 0,25
Ve Bl LAD =BI < BD
Tac()sinézﬂzsinési.vaysinési 0,25
2 AB 2 AB+AC 2 b+c
0,25
y ] , 1 1_ 4
V6l x>0,y>0taco (x+y)* >4xy = =+=>
X Yy X+y
0,25
-1 ££(1+£](|)
X+y 4\x vy
a, b, ¢ 1a 3 canh cua mot tam giac nén a+b-c >0, a+c -b >0, ¢ +b- a >0,
Ap dung bdt(I) vdi cac so x= a+b-c, y= a+c -b duong ta co:
1 1 4 2
+ > =—
a+b-c a+c-b a+b-c+a+c-b a
.1 1 4 2 0,25
Tuong tu: + > =—
b+a-c b+c—-a c+b-a+a+b-c b
1 1 4 2 0,25
+ > ==
c+b-a c+a-b c+b-a+c+a-b ¢
1 + 1 + ! 21+l+1(dpcm) 0,25
a+tb-c b+c—-a c+a-b a b c

SO GIAO DUC VA PAO TAO

TINH KIEN GIANG NAM HOC 2012-2013
DE CHINH THUC MON THI: TOAN ‘
(be thi gom 01 trang) Thoi gian lam bai: 150 phut (khéng ké thoi gian giao dé)

Ngay thi: 01/3/2013

Cau 1. (4 diém)

KY THI CHON HOC SINH GIOI VONG TINH LOP 9 THCS




a) Tim m d¢ ham 0 y=(m’—2m)x+m’ -1 nghich bién va do thj ciia n6 cat tryc
tung tai diém c6 tung d6 bang 3

b) Tim gia tri nho nhat cia M =5x> +y* +z” —4x —2xy —z—1

c) Cho x+y=-5va x*+y* =11. Tinh x* +y’

Cau 2. (4 diém)
X* +5X + 6+ x4/9 —x* ) 2X

12,1+
3x —x* +(x +2)y9—x 3-x
b) Choa, b, cthoaman L4+l lo_1
a b c a+b+c

Tinh gid tri bicu thirc Q= (a? +b7)(b* +c*)(c™ +27)
Cau 3. (4 diém)
a) Giai phuong trinh : Ix+10+3/17-x =3

a) Rutgon: A=

\/2x—3 +\/y+5 Lo 3
b) Giai h¢ phuong trinh : 1\ y+5 \2x-3 (x >5;Y>_5j
3x+2y=19
Cau 4. (4 diém)
Cho hinh thang ABCD c6 day 16n la CD. Qua A vé AK // BC (KeCD) va qua B ké
Bl // AD (1eCD); Bl cit AC tai F, AK cit BD tai E
a) Chung minh KD = Cl va EF // AB
b) Chirng minh AB’ = CD.EF
Cau 5. (4 diém)
Cho tam giac déu ABC noi tiép trong duong tron (O;R) . M 1a mot diém di
dong trén cung BC cia duong tron do
a) Chuang minh: MB + MC = MA
b) Xac dinh vi tri cia diém M dé tong MA + MB +MC dat gid tri I6n nhat
¢) Goi H, K, Q lan luot 12 hinh chiéu cua M trén AB, BC, AC; dit dién tich tam
giac ABC I3 S va dién tich S”. CMR ;MH+MK+MQ=% khi M di

dong trén cung BC

PAP AN HQC SINH G101 9 KIEN GIANG 2012-2013
Cau 1.
1.a) Ham s y=(m2—2m)x+m2—1 nghich bién < m’-2m <0< m@m-2)<0



m >0 m>0
m-2<0 m<?2
& Rt &0<m<2 (1)
m<0 m<0
m-2>0 m>2
Cit truc tung: m>—1=3 < m==2 (2)
Tr(l)va(2) >med
Céu 1b. Tim gié tri nhoé nhat cia M =5x> +y* +z> —z—4x —2xy -1

M=x>-2xy+y’ +4x° —4X+1+Z2—Z+i—2

4
2
=(x—y)2 +(2x—1)2+(z—%j —%z—%

Gi4 tri nho nhat cia M= —

x—y=0
Rt 2X—1=0C>X=y:z:5
Z_l:()

2

Céu 1c. Cho x+y= -5 va x*>+y’> =11 . Tinh x* +y’
Taco: x* +y° =(X+y)(x2 +y° —xy)=—5(11—xy) )

Ma x+y=-35=x"+y’ +2xy =25=11+2xy =25 < xy =7 (2)
Tr () va(2) =x’+y’ =-5.(11-7)=-20

Cau 2
X7 +5X +6+x4/9 — x> ) 2x

1+
3x—x* +(X+2)V9—x’

PK: 3<x<3
Ao (x+3)(x+2)+xx/3+x\/3 X \/T
CXxGox) +(x+ 2B +xAB-x  V3-x 3-x
_x/3+x[(x+2)\/3+x+x\/3—x}.2 3+ x
\i3—x.[x 3—x+(x+2)\/3+x] 3-x
\/3+x 3+4x 1

3x5

2a. Ratgon: A=




I 1 1 I 1 1 1 a+b —(a+b)
l — —

b c a+b+c:>a b a+b+c c ab _c(a+b+c)

= (a+b)c(a+b+c)=—ab(a+b) < (a+b)[c(a+b+c)+ab]=0

Cau 2b. Tach: < (a+b)[c(a+c)+bec+ab]=0< (a+b)[c(a+c)+bla+c)]=0
a+b=0 a=-b
< (a+b)a+c)b+c)=0<|b+c=0<|b=——
c+a=0 c=-a

1
——4—
a

Thé vao tinh dugc Q =0
Cau 3

3a. Gpt: Yx+10+17-x=3
@(%/x+10+%/17—x)3=33

x+10+17—x+3%/(x+10)(17—x).3 =27
x=-10

@(x+10)(17—x)=0@L=17



2x -3 \/y+5
+ =2 3
3b.{\ y+5 \2x-3 (x>5;y>—5j
3x+2y=19

2X =3 =m>0 :>m+l=2<:>m2—2m+1=0<::>(m—1)2 =0<m=1 (chon)
y+5 m

2x -3
=
y+5

N =8 4x -2y =16 =5
Giai hé - e —_h
3X+2y 19 3x+2y=19 y=2

bat

=l 2x-3=y+5<2x-y=38

Cau 4.

A B

D , % C

a) Chuang minh KD=CI va EF // AB
Chung minh ABID, ABCK Ia hinh binh hanh
— DI=CK (clng bing AB)
= DI+IK=CK+IK = DK =CI

Vi AAEB dong dang AKED (g.g) = AE _AB

EK KD

AAFB ddng dang ACFl(g.g) = AF_AB

FC (I
AE _AF
Ma KD =Cl= K- FC = EF//KC (Pinh ly Ta let dao trong AAKC )

b) Chirng minh AB’ =CD.EF
Tacd : AKED ddng dang AAEB(g.g)



DK _DE DK+AB_DE+EB

TAB BB AB EB (Vi ABCK Ia hinh binh hanh)
DK+KC DB DC DB
= =—=>—=—|()
AB EB AB EB

Do EF//DI (theo cmt : EF//KC va 1eKC)
DB DI DB AB

—=—=—="—"") (ViDI=AB)
EB EF EB EF

Tir (1) va (2)= 2 _AB

Cau 5.

— AB? = DC.EF

A

a) Chung minh MC+MB=MA
Trén MA lay D sao cho MD = MB = AMBD can tai M
G6c BMD = goc BCA =60° (cung chian cung AB)= AMBD déu
Xét AMBC va ADBA c0
MB = BD (vi AMBD déu)
BC = AB (Vi AABC déu)
G6c MBC = g6c DBA (cling cong DBC bing 60° )



= AMBC =ADBA (c—g—c) = MC =DA

Ma MB = MD (gt) = MC+MB=MA ,
b) Xac dinh vi tri cia M dé tong MA + MB + MC dat gié tri Ién nhat

Ta co MA la day cung cua (O; R)=MA <2R

= MAMB+MC<4R (khong doi) 7

Dau “ =" xay ra < MA la duong kinh < M la diém chinh gitra cung BC
243.(S+28")

3R
. MHZ.AB . MKZ.BC N MQ2.AC S, S, S,
= AB.(MH + MK +MQ) = 2(S+28)

Vi AB Ia canh tam giac déu noi tiép (O:R)

¢) CMR: MH+MK +MQ =

:>AB=R\/§:>MH+MK+MQ=%
SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI LOP 9
HA TiINH NAM HQC 2016--2017
PHAN THI CA NHAN
DE THI CHINH THUC Mon: TOAN

Thoi gian lam bai: 120 phut

.  PHAN GHI KET QUA
Céu 1. C0 bao nhiéu hinh chir nhat trong hinh vé sau:

Cau 2. Tim sb hang thir 7 cua ddy s6 sau day: 1; 1;2; 5; 29;......

Céau 3. Co6 5 doi giay mau xanh va 10 d6i giay mau do bo chung trong céi hop.
Hoi phai lay ra it nhat bao nhiéu chiéc giay ( ma khéng nhin vao trong hop ) dé
chic chin c6 mot d6i cung mau va di duoc .

~ A , X . A , n . L, A 1 .z
Cau 4. Co mot nhom ban ra nhau di cau ca, ban cau duoc it nhat cau duoc o tong

I ~ Y . £, A 1 .z I L L
SO ca cau duoc, ban cau dugc nhiéu ca nhat cau duoc - tong so ca cau duogc. Biét

rang sb ca cau dugc cua mdi ban 1a khac nhau. Hoi nhém ban c6 bao nhiéu nguoi
CAu 5. Tim cac sb hitu ty X, y thoa man dang thac: Vx -2y =2¢2-3
CAu 6. Giai phuong trinh Jx—2-Yx-4 =32



Cau 7. Giai hé phuong trinh {zmm):g_y
X’ —2xy—y’ =2

Cau 8. Cho cac sd x,y>0 thoa man x+§£l . Tim gia tri 16n nhét cua
(X+2y)(y+2x)
x> +y’
Cau 9. Cho tam giac ABC c6 M la trung diém canh AC va cac duong thang AD, BM,
CE dong quy tai K nam trong tam giac (D €BC;E € AB ) Biét AAKE va ABKE cO0 dién
tich 1an luot 14 10cm® va 20em’ . Tinh dién tich tam giac ABC
Cau 10. Cho tam giac ABC vudng tai A. Biét duong cao AH, tung tuyén BM va

phan giac trong CD déng quy. Tinh i—g
PHAN II. TU LUAN

Cau 11. Tim s6 tu nhién ¢ hai chit s6 ab théa man va+b =

ab
a+b
Cau 12. Cho tt giac ABCD noi tiép duoc duong tron va cé cac canh ddi khéng song
song . Goi F 1a giao diém caa AB va CD, E 1a giao diém caa AD va BC; H, G theo
thir tr 12 trung diém cua cac doan thang AC va BD. Pudng phan giac goc BED cit
GH tai diém |
a) Chung minh rang IH.BD = IG.AC

b) Cho do dai CD = 2.AB . Tim ti sb dién tich Sue
ICD
Cau 13. Cho hinh tron ( C) ¢6 ban kinh bang 1. Tim gia tri nho nhét cua sb
nguyén duong k sao cho v&i moi cach ve& k diem bat ky va phan biét thuoc hinh
tron ( C) thi ludn ton tai hai diém trong k diém d6 thoa méan khoang céch gita
ching nho hon 1.

~--HET---
PAP AN PE THI HQC SINH G101 9 HA TINH NAM 2016-2017

Cau 1. S6 hinh chit nhat & (1+2+3+4+5).(1+2+3+4)=150
Céach tinh: Xét cac hinh chir nhat kich thuéc m.n

Cau 2. Pap sb: 750797

Quy luat a_, =a’ +a’ (n>LneN)

n+l
2
Suyra a,=a;+a: :(ai +ai) +a; =750797
Cau 3. Pap s6 16
Cau 4. Papso8.Giaskrconbanvasocaciacacbanlaa >a, >.....>a



Tacld 9a =a, +a,+....+a, =7a, =9a_>na_;7a, <na, =>n=3
A (A 1
Cau 5. bap so6 x= 6; y=5

Cau 6. Pap sb6 x=2; x=4. Cach giai: dit an phu
Céu 7. bap so (x;y)={(1;—1);(—3;7)}

bat t=2x+y >0 . Ta c¢6 phuong trinh > +2t-3=0<=1t=1

Cau 8. Papsod P 94
257
2 2
12x+i24 i::>§£L;P:2X +22y ijy:2+ >
y y 'y 16 X“+y L
Yy X

XYR, Y B, 1 9 297, sl 94
y Xx y 256x 256x 16 256 16 257 257
Cau 9. Pap so S,,. =75m’

S AE 1
Taco 2E=—=— suyra S, =2S

SBKE BE 2 y BCE ACE

M 12 trung diém AC Nén S,.,, =SS = Scrar = Sacx =30 =S, =25
Vay S,,. =75m’

Cau 10. Pap sb @:4/145
AC 2

Str dung dinh ly Ceva va hé thire luong trong tam giac

Céau 11. Do abb 12 sé hitu ti va a+b 1a s6 nguyén duong nén tir Ja+b = abb
a+ a+

Suy ra a+b 1as6 chinh phuong

Do a+b<18=a+b=1;4;9;16

Thur lai cac truong hop ta cd a=2;b=7 Suy ra s6 can tim la 27

Cau 12




a) Tacd AEBD va AEAC dong dang nén cac dudng trung tuyén tuong tng bang ti
s déng dang . Suy ra 26 _BD _DG _DE
EH AC CH EC
Ta c6 EDG =ECH (cung nhin cung AB)=> AEDG d6ng dang Vi AECH
Kéo theo DEG =CEH , suy ra El la phan gidc GEH
., BD EG GI
Do d6 —=—=—
AC EH HI
b) Tacd AFBD va AFCA dong dang
— AFGD V& AFHA dong dang = GFD = HFA
FG_GD_BD _IG _ |3 phan gidc GFH
FH HA AC IH
Suy ra FI la phéan giac géc AFD v
Goi M, N la chan duong vudng goc ha tir I 1én cac duong thang AB, CD. Khi
do IM=IN

= IH.BD = IG.AC(dpcm)

S lIM.AB 1
Taco Dame _ 2 _ L

Iinep 2
2

AICD



Cau 13.

Xétk=7,v& 7 diém gém 1 diém & tam va 6 diém trén cung duong tron tao thanh
luc giac déu. Lic d6 khoang céch gitra hai diém bat ky bang 1. Suy ra k >8

Vé6i k=8, ludn ton tai it nhat 7 diém khoéng trung tim duong tron. Ta ké cac ban
kinh di qua 7 diém do.

Kha ning 1: Néu c6 2 diém thudc cung 1 ban kinh thi khoang céch gitta hai diém
d6 nho hon 1 (vi khong c6 diém nao tring tam)

Kha ning 2: Khong c6 2 diém nao ciing thudc mot ban kinh, lac d6 ¢6 7 ban kinh,
suy ra hai ban kinh tao vé&i nhau 1 géc nhé hon 60°.

Gia sir hai ban kinh d6 chtra A va B. Vi goc AOB khong 1a goc Ion nhét caa tam
giac OAB nén AB <max {OA;OB} <1

Vay truong hop k=8 thoa mén

Suy ra gia tri nho nhat cua k 1a 8

SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH G101 VONG TiNH LOP 9 THCS
TINH KIEN GIANG NAM HQC 2011-2012
PE CHINH THUC MON THI: TOAN
Thoi gian 1am bai: 150 phuat (khdng ké thoi gian giao dé)
Ngay thi : 01/03/2012

Ciu 1. (4 diém)
a) Cho S=1+3+3"+3+3*+.....+3°+3"7 +3% +3”
Chung minh S chia hét cho 40
a’+b’ +c¢’ —3abc

b) Rut gon phan thic - - 5
(a=b) +(a—c) +(b—c)

Céu 2 (4 diém)



243 . 2-\3
V2432443 2-42-43
b) Cho a+b+c=0;a,b,c#0 . Chirng minh déng thirc
1 1 1 1 1 1
2 0 & Jab e
Ciu 3. (4 diém)
a) Giai phuong trinh: 2x> +2x+1=4x+1
h—ﬂ+2b—ﬂ=9

a) Thuc hién phép tinh :

b) Giai h¢ phuong trinh : {
x+|y—1|:—1

Cau 4. (5 diém)
Cho ti giac ABCD noi tiép trong dudng tron (O;R) ¢6 hai duong chéo AC,
BD vudng géc vai nhau tai | (1 khac O). Vé duong kinh CE.
a) Chang minh ABDE la hinh thang can
b) Chiing minh VAB? +CD? + BC? + DA’ =2R+2
¢) Tir A va B vé cac duong thang vudng goc dén CD lan luot cat BD tai F, cat
AC tai K. Chang min A, B, K, F 1a bn dinh ctia mot tt giac dic biét
Ciu 5. (3 diém)
Cho hai diém A, B ¢ dinh va diém M di dong sao cho MAB la tam giéc c6
ba goc nhon. Goi H la truc tdm cua tam giac MAB va K 1a chan duong cao vé tr M
cua tam giac MAB. Tinh gi4 tri 16n nhat caa tich KH.KM




PAP AN PE THI HQC SINH GIOI TOAN 9 KIEN GIANG NAM 2011-2012
Cau 1.
1a.

S:(1+3‘+32+33)+(34+35+3"+37)+ ..... +(396+3°7+398+3°9)
S=(1+3'+37+3")+3% (143" +3 +3")+...+3%.(1+3' +3° +37)
S:(1+3‘+32+33).(1+34+38 ...... +3%)
S=40.(1+3"+3"....+3")

Vay S chia hét cho 40.
1b.

Tur thirc = (a+ b)3 —3ab(a+b)+c’ —3abc
(a+b)’ +c* —3ab.(a+b)—3abc

a+bec)[(a+b)’ ~(a+be+c? |-3aba+b+o)

(
(a+b+c).(32 +2ab+b” —ac—bc+c’ —3ab)
:(a+b+c).(a2 +b’ +c’ —ab—bc—ca)

Mau thirc

=a’—2ab+b’ +a’ —2ac+c’ +b° —2bc+c’
=2(a>+b* +c* —ab—bc—ca)

a+b+c

Két qua = VGl a® +b” +c* —ab—bc—ca =0



Cau 2.

2a. Nhan s bi chia va sé chia vai V2
) )
Cyiaioh 2Aa2
«f@+%)xf(—f)

+

) 2+(\3+1)  2-(\3-1)
=\/5[2+\E 5_ f} J_(2+J§).(3—J§)+(2—J§).(3+J§):ﬁ

3:43 3-3
Céau 2b.
Ta co:

11 1Y 1 1 1 1 1 1
—t—t— | =5+ 5+5+2| —+—+—
a b c¢ a~ b~ ¢ ab ac bc

=—+ —+
a’ 2 abc a’ b* ¢’
1 1 1 11 1Y |11 1
ATt o) Tttt
b~ ¢ a b c a b c

Cau 3a. DK:4X+120<:>X2_?1

2x% +2x +1=4x +1

S 4x7 +4x+2=2/4x+1

©4x2+(\/m-1)2:0 (thda)

4x* =0
S{M—I:OQXZO
x=2[+2]y-1=9 ()
x+|y-1|=-1(2)
- Tupt(2) =>ly-1|=-1-x20=>x<-1

Cau 3b. {

- Thé vao phuong trinh (1) ta c6
x—2[+2(-1-x)=9
x-2|-2x=11 1 x <
=2-x-2x=9

x=-3



- Théx=-3vaopt (2): |y_1|=_1+3=2:y_1=i2:{y=31
y=-
- Vay nghiém cta hé 1a (-3 ; 3); (-3;-1)

Cau 4

A

K

a) Tacd goc EAC = 90° (gbc ndi tiép chan nira dudng tron) = AE L AC
Ma BD 1L AC(gt)= AE//BD = ABDE la hinh thang
Ma ABDE noi tiép duong tron (O) nén ABDE 14 hinh thang can

b) Ta c6 goc EDC = 90° (gbc ndi tiép chin nira duong tron)
= ADEC vubng ¢ D
= ED’ +CD? = EC* = (2R)’ = 4R’
Ma AB = ED (vi ABDE la hinh thang can) = AB’ + CD* =4R’
Churng minh tuong ty= BC* + DA* =4R’



= AB? + CD? + BC? + DA? = 8R*?

— JAB? +CD* +BC? + DA =2R\2

Ta c6 : goc BAC = géc BDC (cuing chin cung BC)

Goc IAF = goc BDC (géc cé canh twong tng vubng goc)
Suy ra géc BAC = g6c IAF= AABF can tai A

Ma Al 1a duong cao , nén Al la dudng trung tuyén—= IB=1IF
Chirng minh tuwong tu=IA =IK = ABKF la hinh binh hanh
Ma AK L BF nén ABKF la hinh thoi

Cau 5.

B

A

—3——‘ M

Xét AKAH va AKMB ta cO:

G6c AKH = géc MKB = 90°
Goc KAH = goc KMB (cap goc co canh tuong trng vudng goc)

— AKAH va AKMB d6ng dang:%zﬁ—;:KH.KMzAK.KB

Ap dung bat dang thirc cosi cho hai s6 duong
2
Ta c6: VAKKB < AK; KB . AKKB< Af

. AB? A 2
Do d6 KH.KM < 7 (khong doi)
Dau “ = “xay ra < AK =KB
AB?

Vay gia trj 16n nhat caa KH.KM 1



SO GIAO DUC VA PAO TAO THI CHON HOQC SINH GIOI LOP 9
'TINH PONG NAI NAM HOQC 2013-2014
PE THI CHINH THUC M6n : Toan
Thaoi gian lam bai : 150 phat
Ngay thi: 04/4/2014
Cau 1. (4 diem)
Tim cac so thuc x théa x* +2x* +x* +2x+1=0
Cau 2. (4 diem)
3 —
Giai hé phuong trinh: {X tay=1
Yy +2x =1
Cau 3. (4 diém)
R L. Z (m2 +2)En
Cho m va n la hai s6 nguyén duong 1¢ thoa
(n2 +2)5m
1) Hay tim mot cap gom hai s6 nguyén duong 1é (m;n) thoa céc diéu kién da
chovéi m>1 van>1
2) Chtrng minh (m2+n2 +2)54mn

Cau 4. (4 diem) ,

1) Tinh s6 cac uéc duong cua so6 1000

2) Tinh s cac udc duong chan cia s6 1000
Cau 5. (4 diém)

Cho tam gi4c ABC c6 ba g6c CAB, ABC, BCA déu la goc nhon. Goi (O) la
duong tron tam O noi tiép tam giac ABC va tiép xdc véi hai canh AB, AC lan luot
tai D, E. Goi M la giao di€ém cua hai duong thang OB va DE, goi N 1a giao diém
cua hai duong thang OC va DE.

Chung minh bon diém B, C, M, N cung thugc mot duong tron.



PAP AN PE THI HQC SINH GIOI 9 PONG NAI 2013-2014
Cau 1. ,
Chia 2 vé cho x* ta duoc:

x“+2x3+x2+2x+1:0c>x2+i2+2(x+lj+1:0

X X
2
@(x+lJ +2[x+lj—1=0
X X

1 2
@(x+—+1j =2
X

o x41=—1-2 (1) hoic x+1=-14+2 (2)
X X
Giai (1) ta dugc

X:—l—\/z—zx/%/i—l hoécx=_1_ﬁ+2*/2*/5_l 3

Giai (2) vé nghiém
Vay chi c6 hai gia tri cia x ¢ (3) thoa bai toan
Céau 2

=X +y +2x+2y=0

c>(x+y)(x2+y2—xy+2):0
<y=-x(1) hodc x* +y* —xy+2=0(2)
Voiy =-x.Khido X3—2X—1=0<:>(X+1).(X2—X—1)=O
<x=-1hoac x> —x-1=0(3)
Khix= -1 thi y=1
1-5 145

Giai (3) ta dwoc XZ‘TS hogc x=-

Voi x2 15 oI5
2 2
Vi X:l+%:y:_l_
2 2

B

(2)@(x—%j +3%+2=0 (vO nghiém)

H¢ da cho c6 3 nghiém nhu trén



Cau 3

3.1 V6i m = 11 va n = 41 thoa cac diéu kién cua bai toan

Vikhi d6 m® +2=123:41 va n* +2=1683:11

3.2 Vi m*+2:n ma n’:n nén (m2+n2+2)5n(1)

Tuong tu (m2 +n’ +2)Em )

Goi d 1a w6c chung 16n nhat ciam va n = m?+n’id

Theo chung minh trén (m® +n’ +2)im = (m’ +n’ +2)id =2id

—d=1@3) ; néud lén hon 1 thi d =2 mau thudn véi mvan Ié

Tu (1), (2), (3) suy ra (m2 +n’ +2)§mn

Cudi cung vi m Ié nén m=2k+1 (Véi keN) =m® =4k(k+1)+1

Tuong tu n®> =411+1)+1 (Vi 1eN )

Suy ra (m?+n’+2)i4 . Tir d6 c6 dieu phai ching minh

Cau 4.

4.1 Tacé 1000=25

Goi k 1a mot uwdc duong cua 1000. Suy ra k=2"5" vdin, m eN théa n<3 va m<3
Vay so udc duong cua 1000 la 4.4=16

4.2 Goi k 1a mot udc duong chan ciaa 1000. Suy ra k=2"5" vdi n,meN thoa
I1<n<3Vva m<3

Vay s6 wdc duong chin cua 1000 14 3.4=12.



Cau 5.

Theo gia thiét AD = AE = AADE CAn tai A= CEM = AED = 90’ —%BAC

Ma COM = OBC + OCB =90’ —%BAC

VAiy CEM =COM => COEM |a t& giac noi tiép
Theo gia thiet OE L AC . tir d6 BM L. CM
Tuong ty CN L BN = BCMN la tir gidc ndi tiep duong tron duong kinh BC

SO GIAO DUYC VA PAO TAO KY THI CHQN HQC SINH G10I CAP TINH
_HOA BINH LGP 9 THCS NAM HQC 2010-2011
PE CHINH THUC Dé thi mon: TOAN

Ngay thi: 22 thang 3 nim 2011
Theoi gian lam bai : 150 phat
Bai 1 (4d)
1. Phén tich thanh nhén tir cac biéu thic sau
a)A =x’+3x’y —4xy’ —12y’ b)B=x’+4y* —2xy+x* +8y’



2. Cho a=+11+6v2 +y11-642 .Chung minh ring a la mot sé nguyén

Bai 2 (6d)
1. Giai phuong trinh 2 ___ 3 1

x> +x+4 x*+x+42

2. Choham s6 y=(m—-1)x+m*~1 (m la tham s5). Tim m dé d6 thi ham s6 Ia
duong thiang cat hai truc toa do tai hai diém A, B sao cho tam giac OAB can

Jx -1

\/;-i-l

3. Tim x dé hiéu thirc A = dat gié tri lon nhat
Bai 3 (4d) ,
1. Cho tam giac ABC nhon ndi tiép trong duong tron tdm O, c6 ban kinh
bang 2. Bict BAC=60" , duong cao AH. Tinh dién tich tam giac ABC
2. Doi co vua caa truong A thi dau véi doi co vua cua truong B, moi dau tha
cta trudng nay thi dau voi mot dau tha cua trudng Kia mot tran. Biét rang
téng s tran dau bang 4 1an tong sé cau thu cua ca hai doi va sb cau tha cua
truong B 12 s6 1&. Tim sb cau tha cua mdi doi
Bai 4 (5d) Cho nura duong tron tam O ban kinh R, duong kinh AB. Hai giiém E,F
thay doi trén nura dudng tron sao cho s6 do cun AE khac 0 va nho hon so do cun
AF, biet EF=R. Gia sur AF cat BE tai H, AE,Cét BF tai |
1. Chung minh rang ti giac IEHF noi tiep dugc trong 1 duong tron
2. Goi EG va FQ 1a cac dudng cao cua tam giac IEF, ching minh rang do dai
QG khong doi
3. Chitng minh rang QG song song véi AB
Bai 5. (1 diém) Giai phuong trinh : x +2v7—x = 24x — 1 ++—x> +8x—7 +1




PAP AN PE HQC SINH GIOI 9 HOA BINH NAM 2010-2011
Bai 1
a)A:(x+3y)(x—2y)(x+2y)
. B:(x+2y+1)(x2—2xy+4y2)

2. a=+114+632 +111-642 =\/(3+\/§)2 +\/(3—\/§)2 -6

Bai 2. ‘ ‘ ‘
1. Hoc sinh lap luan dugc x* +x+4 va x> +x+2 khac 0 roi quy dong dua vé

phuong trinh dang 9(x* +x)+12 = (X2 +x+4)(x2 +x+2)

—1+417

s , .2 7

2. Lap luan dugc dé do thi ham so 1a duong thang cat hai truc toa do tai diém A
va B sao cho tam giac OAB cén thi d6 thi ham sé da cho song song véi
duong thang y = x (hodcy = - x)

Bién d6i duoc vé dang (X2 +x—4)(x2 +X+1) =0=>x=

—1=-1 .- ) N
m2 . Giai h¢ hai phuong trinh ta tim
m —-1#0

~ iz -1=1
Tir d6 dén dén {m2 hoiic {

m- —-1#0
dugc m=2 hoac m=0 thoa man
3. Taviét dugc A=1- 2

«/;+1
2
>1-2=-1
\/;+1
Vay Min A= - 1 khi x=0
Bai 3.
1.

Tacod Vx+121=1-

A

B C

Goi K 1 trung diém cua BC, d& c6 KOC =60°
Xét tam giac vuong OKC c6 OC = 2. Tinh duoc KC =OC.sin60° =+/3



Tinh dugc BC =243 , suy ra dién tich tam gidc ABC la S=33
2. Gol s0 cau thua doi truong A la x, so cau thu doi truon B lay
Ta c6 phuong trinh xy =4(x+y) < (x—4)(y—4)=16
Ta lap luan va tim duoc x=20; y=5
Bai 4.

1. Vi IEH =1FH =90° nén IHEF ndi tiép dudng tron
2. Ta dé dang chirng minh duoc AIQG ddng dang véi AIFE (goc — goc)
QG _I6 !

1 1
=—;QG =—-EF =—-R(dpcm
IE 2Q 2 2 (dpem)

Tur do co



3. Chimng minh dugc AIAB d6ng dang AIEF(g.g) két hop véi cau 2 ta co
AIQG ~ AIAB SUYy ra % = % dan dén QG song song véi AB
Bai 5. Hoc sinh tim duwoc DK 1<x <7 va bién dbi phwong trinh vé dang tich
(a/x— —2).(\/)(—1 —\/7—)() =0 Hoc sinh giai phuong trinh tich tim dugc x=5 hoac

x=4 déu théa man.

SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI LOP 9
THANH PHO DA NANG NAM HOQC 2015-2016
PE CHINH THUC MON THI : TOAN

. Thoi gian lam bai : 150 phut
Bai 1. (1,5 diém)
3a+v9%a-3 “a+l +a-2
aiva—2 at2 1-a
a) Rut gon biéu thac M
b) Tim tat ca cic gia ti nguyén cia a dé biéu thirc M nhan gia tri nguyén.
Bai 2 (2,0 diém)
a) Giai phuong trinh \/x+3+4x/):+\/x+8+6«/::9

X +Xy+xz=48

Cho biéu thuc M =

VOl a>0a=1

b) Giai hé phuong trinh {xy+y* +yz=12
Xz+yz+7z =84
Bai 3. (2,0 diém)
2) Cho @=y2:2..\2.V2vab=y242....2.42 Ching minh ring a va b
2016thirass 2 3016thirasS 2
c6 cing chir s6 hang don vi
b) Choham sb y=ax+a+1 v&i alatham sb, a=0 va a=—1 . Tim tat ca cac gia
tri ciia tham sb a dé khoang cach tir gbc toa do O dén d6 thi cua ham sé dat
gia tri 16n nhat
Bai 4. (3,5 diém) Cho trudc tam gide déu ABC noi tiép duong tron (O). Trén cung
nho BC lay diém M tuy y. Buong tron (M;MB) cat doan thang AM tai D.
a) Chang minh rang tam giac BDM la tam giac deu
b) Chirng minh ring MA=MB+MC
¢) Chiing minh rang khi M thay ddi trén cung nhé BC thi diém D ludn luén
nam trén mot duong tron ¢b dinh cd tam thudc dudng tron (O).




Bai 5. (1,0 diém) Cho x+y+z=0Vva xyz=0 . Tinh gié tri caa biéu thic
1 1 1
+

P=
X>+y' 70 y'+z’-x> 2 +x’ -y

2

—-HET----



PAP AN HQC SINH GIOI 9 PA NANG 2015-2016

Cau 1.
o daeda-s  [(Marl)a-t) (Va-2)(Va+2)
(Va-1)(Va+2) (Va-1)(a+2) (1-va)(Va+2)
M=3a+3«/§—3—(a—1)—(a—4)= a+3va+2
Ta co: (\E_l)(\g+2) (\E—l)(\/a:+2)
1\/[:(\/5+1)(\/a_+2):\/a-+1
(Va-1)(va+2) +a-1
Ja-1+2 2
MR T
M nguyén < 52_1 nguyén < a—1 1a wdc cua 2
o a-le{-L1;2} < ae{0;4;9}(dova>0)
Cau 2
2a.
Phwong trinh

X —1+40x—1+4+4x-1+64x—1+9 =9
@\/ “1+2 +\/«/ —1+3)2=9

—1+2+\/T+3=9

<:>x/x—1 =2&x=5
2b
Cong 3 phuong trinh ctia hé ta dugC (x+y+z) =144 S x+y+z==%12

X(X+y+z)=48

Mit khac hé < {y(x+y+z)=12 két hop véi trén ta ¢ hai trudng hop sau

zZ(x+y+2z)=84
*) V6i x+y+z= - 12 hé co nghiém (x;y;z)=(—4;-1;,-7)
*)Voi x+y+z=12 hé c6 nghiém (x;y;z)=(4;1;7)
Céu 3
3a. Nhan xét \222.22422+2 =16 (8 thira sb V2)

2016 chia hét cho 8 dugc 252 nhu vay ¢d thé phan s6 a thanh 252 nhém, mdi nhém
cé gia tri bang 16 (c6 hang don vi la 6) nén tich cua 252 nhom nay ciing ¢ han

donvila6



3016 chia hét cho 8 duoc 377 nhu vay c6 thé phan sé b thanh 377 nhém, méi nhoém
c6 gia tri bang 16 (c6 hang don vi 1a 6) nén tich cua 377 nhom nay ciing c6 hang
donvila6
Suy ra diéu phai chizng minh
3b.
Tam giac vudng OAB tai O nén néu goi h 1a khoang cach tir O dén d6 thi ham sb

1 1 1 a’ 1 a’+1

= + =
h> OA’ OB’ (a+1) (a+1) (a+1)

= a2+2a2+1 =1+ 232 <1+ 2|a|2 <2.
1+a 1+a 1+a
Dau dang thirc xay ra khi a=1. Vay khi a=1 thi khoang cach tir O dén d6 thi ham s6
12 16n nhat.
Céau 4.

thi

=%

a) MB = MD (ban kinh duong tron (M))
BMD =BCA =60 (cling chan cung AB)
Nén tam giac BMD déu ‘
b) Hai tam gidc ABD va CBM bang nhau vi AB = CB ; BD = BM
\/3 ABD =60’ ~DBC = CBM = DA =MC
= MA =MD + DA
Ma MD=MB viay MA=MB+MC



¢) Goi | la giao diém cua (O) véi phan giac CO (trong tam giac déu ABC)

— 1 1a diém chinh giita ctia cung nho AB va I 1a diém cb dinh thudc (O)
Nén MI Ia phan gidc BMD (goc ngi tiep chin cung AB cua duong tron (O))
Nén Ml la trung truc doan thang BD vi BDM la tam giac déu
Suy ra ID=IB
Do d6 D luén thudc duong tron (I;1B) co dinh ¢6 tam thugc (O)

Céau 5.

Tach: x+y+z:0 =>x=—(y+2z2)y=—(z+Xx);z=—(X+Yy)

= x’ =(y+z)2;y2 =(z+x)2;z2 =(x+y)2

1 1 1

+

= P= 2 >t 2
X+y’ —(x+y) y 42 —(y+z) 22+x’—(x+2)
=P= ! + ! + ! :>P:X+y+Z:0
-2xy —2yz —2xz —2Xyz
SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH THCS
~ ANGIANG Nim hoc 2013-2014
PE THI CHINH THUC Mon: TOAN

Theoi gian lam bai : 150 phat
Ngay thi: 15/3/2014
Bai 1 (3d) Tinh
I S R SR I SR
Vi-2 2-3 B4 Ja-5 T J99 —/100

Bai 2 (4d) Cho da thic P(x) =x° —x;g(x) = (x2 —4)(x2 —1x

a) Hay phan tich da thac P(X) — g(x) thanh tich cac nhan tu

b) Ching to rang néu x 1a s6 nguyén thi P(x) ludn chia hét cho 5

T

Bai 3 (4,0 d)
Cho x;;x, E[O;l]
a) Chang minh rang (1+x, )’ > 4x?

b) Chung minh rang : (1+x,+x,) 24(x} +x})

Bai 44,0 d)
J5x =By =5+3
Cho hé phuong trinh
é phuong trin (%_1))(_%},:\/5_3
a) Giai h¢ phuong trinh
b) Tim mot phuong trinh bac nhat hai an x; y nhan 1 nghiém la nghiém cua hé
phuong trinh da cho va mét nghiém la (0;0)



Bai 5 (5,0 d)
Cho duong tron tam O duong kinh AB = 4 cm. Lay mot diém M trén dudng tron
sao cho BAM =30°. Tiép tuyén véi dudng tron tai diém A va diém M cit nhau tai
C. CM cit AB tai D.

a) Chirng minh rang BM song song véi OC

b) Tinh dién tich tam giac ACD



PAP AN PE THI HQOC SINH GIOI AN GIANG NAM 2013-2014
Bai 1.

1 I ! ! !
B T N N RS N 7 N )

N Jo +nrl
Taco.f_i/m: n_n_llz_(ﬁ+M)
T=—(ﬁ+ﬁ)+(ﬁ+ﬁ)—(ﬁ+ﬁ)+(ﬁ—\/5)—....—(\/@+M)
= 1-2+\2+\B3 =B -4 +J4 +5-....—-99 100

= —-1-4100 =—11

Bai 2

2a.

P(X):xj—x;g(x)z(x2—4).(xz—l)x

P(x)—g(x)zx5 —x—(x2 —4).(){2 —l)x

=x’ —x—(x4 —5x2 +4)X

=X5—X—(X5—5X3+4X)=5X3—5X

=5x(x* 1) = Sx(x = D)(x +1)

Vay P(x)=5x(x—1)(x+1)

2b. , ’

Theo trén P(x)—g(x) = 5x(x—1)(x+1) luén chia hét cho 5 vai moi s6 nguyén x
Mat khac g(x):(x2 —4)()(2 —1)x =(x—2)(x—1)x(x+1)(x+2) nén g(x) la tich caa 5 s6
nguyeén lién tiép = g(x) chia hét cho 5

Vay P(x)=g(x)+5x(x> —1) ludn chia hét cho 5

Cau 3

3a. Xeét 4x] —(1+x, )2 =(2x, —1—-x,)(2x, +1+x,) = (x, —1)(3x, +1)

Do x, €[0;1]=(x,—1)<0; (3x,+1) >0

Vay 4x? —(1+x1 )2 :(X] —1)(3)(1 +1)£0

Hay (1+x,)" >4x> dau bang xay ra khi x, =1

3b.

(1+x,+x2)224(x,2+xi) .
Do Ta dugC x7 +x; <x, +x,

| 2 )
X, X, E[O,l]:>xl <X5X5 <X,

Xet



(1+X1+X2)2—4(x12+x) (14+x,+%, ) —4(x, +x,)
>142(x, +%, ) +(x, +x,) —4(x, +x,)

>1-2(%, +x,)+(x, +x,) = (1-x,-x,) 20

Vay (1+x, +x,) 24(xf+x§)

X12 =X

Déu “=> xay ra khi <x2 =x, < x,=0;x, =1 hoac x, =1;x,=0
I-x,-x,=0

Cau 4

4a.

-y =543
(\E—l)x—ﬁy=\g—3

SX\/_y_5+x/_
\/_) —\15y =\15-33

- 5x — \/_y 5+x/_
(5-3+3)x=5+33

{ 15y =5+415
©{ 5433

;

:

2+3
—1+x/_

7 50443 -5y =541
—1+x/_
y=-1+5

Il

4b. Phuong trinh bac nhat hai an c6 dang ax +by =c

Phuong trinh ¢6 nghiém (0;0) suyrac =0

Phuong trinh ¢6 nghiém (1+«/§;—1+x/§):>a(1+\/§)+b(—1+«/5_):0

Ta c6 nhiéu phuong trinh nhu thé nén cd thé chon a=1-5;b=1++/3 vy mot
phuong trinh thoa dé bai d6 1a: (1-5)x+(1+43)y =0

Cau 5



S5a

Theo dé bai ta c6 BAM =30°, tam giac AMB vudng tai M (do gdc noi tiép chan
nira duong tron ) = MBO =60 (¥)

Tam giac MOB cé&n c6 B=60" nén tam giac MOB déu = AOM =120’

CA, CM la hai tiép tuyén cing xuat phat tir diém C nén CO la dudng phan giac cua
goc ACM , hay CO la phan giac cia goc AOM = COA =60° (*+)

Tir (*) va (**) suy ra BM song song OC ( g6c ddng vi)
5b

Nhan xét: Ba tam giac OAC, OMC va OMB Ia ba tam giac vudng bang nhau do c6
mot canh goc vuong bang nhau va mot géc nhon bang nhau vay S, ., =3S,,

Tam giac ACO vudng c6 canh géc vudng OA =2 cm;
AOC =60" = AC = OA. tan60° =2./3

= S.co = %AO.AC = %.2.2\@ 23

Vay dién tich tam giac ACD 13 S, ., =63 (cm?)

SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI CAP TINH BAC THCS
_QUANG NAM Nim hoc : 2017-2018
DE CHINH THUC Mén thi : TOAN

Thai gian: 150 phut
. Ngay thi : 17/4/2018
Cau 1. (5,0 diem)



2). Cho bidu thirc A=X8 1 Jx+d-dik
xx +8 x-2x +4 x—4
Rt gon biéu thuc A. Tim cac s6 nguyén x dé A la s6 nguyén
b) Cho ba so thuc a, b, csao cho 1<a<2;1<b<2;1<c<2
c a c b

Chang minh a,beac by
b ¢c a ¢c b a

Cau 2. (4,0 diém)
a) Cho phuong trinh x*>—2x+3—-2m=0 . Tim m dé phuong trinh c6 hai nghiém
phan biét x;x, trong d6 c6 mot nghiém bang binh phuong nghiém con lai
b) Giai phuong trinh : 24/1—x +1-x> =3-x
Cau 3 (4,0 diém)
a) Ching minh rang véi moi s6 tu nhién n>1 thi (n+2)(n+1)(n+8) khong thé
la 1ap phuong ctua mot s tu nhién
b) Cho s6 nguyén té p(p>3) va hai s6 nguyén duong a, b sao cho p>+a’> =b.
Chung minh a chia hét cho 12 va 2(p+a+1) 1a s6 chinh phuong.
Ciu 4 (3,5 diém)

Cho hinh vudng ABCD c¢6 canh bang 4 cm. E 1a diém nam trén canh BC (E
khac B va C). Buong thang qua B, vudng goc vei duong thang DE tai H va cét
duong thang CD tai F, Goi K 1a giao diém caa AH va BD.

a) Chung minh ti giac KDCE noi tiép trong dudng tron va ba diém K, E, F

thang hang

b) Khi E 1 trung diém canh BC, tinh dién tich t&r giac BKEH
Cau 5. (3,5d)
Cho hai duong tron (C,),(C,) cit nhau tai hai diem A, B. Tiép tuyen tai A ciia
(C,) cdt (C,) tai M (M khac A). Tiép tuyén tai A cta (C,)cit (C,)tai diem N (N
khéac A). Puong thing MB cit (C,)tai P (P khac B). Puong thang NB cit (C,) tai
Q (Q khac B)
.2) Chang minh tam giac AMP , AQN dong dang
b) Chirng minh MB.NA’ = NBMA® ,

—-Hét----



PAP AN PE THI HQOC SINH GIOI QUANG NAM NAM 2017-2018

Caul
1a)
A X+8 . 1 . x—2|
(\/;+2)(x—2\/;+4) x—2x +4 (x—ﬁ).(x+ﬁ)
3Jx +6

_ 3
(x/;+2)(x—2«/;+4) - x—2«/§+4

— x—2Jx +4 1a wdc cua 3; chi cd x—2vx +4=3 ¢c6 nghiém x=1 thoa man PK
1b) Khir mau ta dugC a’c+ab” +bc” +a’b+ac” +b’c < 7abc
Giasu aZch:(b—a)(b—c)SO@bz+ac£ba+bc

b’a+a’c<abc+a’b

b’c+ac? <abc + bc?

= a’c+ab’ +ac+b’c <2abc +a’b+bc?
= a’c+ab” +bc? +a’b+ac’ +b’c < 2abc +2a’b+2bc?

Churng minh 2abc +2a’b+2bc” <7abc <> 2a’b+2bc” <5abc <> 2a” +2¢” < 5ac
< (2a—c)(c—2a)<0

Cau 2
2a) DK c¢6 hai nghiém phén biét A'>0<2m-2>0<m>1
X1=X§ (D
Khi m>1 taco {x,x,=3-2m(2)
X, +x,=2(3)
Thé (l) vVao (2) . X§+X2—2=0®X2 =Lx,=-2
Hx,=1=x,=1=3-2m=1<m=1 (|02_1i)
Hx, =2=x,=4=-8=3-2m<>m=11/2 (Chon)
2b) 2x—1++1-x* =3-x.DK:[x| <1
& 2x—1-(2-x)+y1-x* =1=0
<:>4(X—1)—(4—4X+X2)+ 1-x* -1 _0

2Wx—1+2-x)  Jl-x*+1
2

2

—X

—X
~ +
20x—1+(2-x) 1-x2+1

=0

1 1
o —x’ + =0
: (2\/x—1+2—x \/1—x2+1J
Vi |x|<1 nén trong ngoac duong . Do d6 phuong trinh ¢6 nghiém x=0
Céau 3



3a. A=(n+1)(n+2)(n+3)

+) Khi n=1= A =54 khong lap phuong

+) Khi n=2= A =120 khong lap phuong

+)Khi n>2 . ta chimmg minh A cling khong 1ap phuong
A=(n+1)(n+2)(n+8)=n’ +11n> +26n+16 <n’ +12n* +48n+64 = (n +4)’

A>(n+3)2<:>n3+11n2+26n+16>n3+9n2+27n+27<:>2n2—n—11>()
1+\/@ 1—«/@
4 4
Suy rakhin>2 (n+3)’ <A <(n+4) Vay A khong thé 1a 1ap phuong
3b. p’ =b’—a’ =(b—a)(b+a)
—b-a VA b+a laudc cia p> =b-a va b+a la wdc cia p vi p nguyén td
Vib—-a<b+anénb-a=1 =b+a=p’=2a+l=p°
Cong vao hai vé cho 2p+1 ta c6: 2a+2p+2=(p+1)’ =2@+p+1)=(p+1)
Chung minh a chia hét cho 12
+) Chung minh a chia hét cho 3 ,
Vi 2a+1=p>=2a=p° -1 Vi pnguyén to >3 nén p*> chia3 du 1 =2ai3=ai3
+)Chittng minh a chia hét cho 4
Vi 2a+1=p>=2a=p’—1 Vi p hguyén t6 >3 nén p chia 4 du 1 hodc du 3
*) p=4k+1=2a=16k> +8k:8=>ai4
*) p=4k+3=2a=16k” +24k +8:8 = a4
Do d6 a chia hét cho 12

n> ~2,6 hoac n< ~n=-2,1

Cau 4
A B
|
D C F

a) Chang minh KDCE noi tiép



Ta c6 BHD =BCD =90° = BHCD & ttr gi4c noi tiép

— CHF =BDC =45"

ECFH noi tiép = 45’ = CHF = CEF = KDC = KDCE i tiép

Chung minh K, E, F thang hang

BC; DH 1a 2 duong cao ABDF = FE | BD

Ma KDCE néi tiép = EKD=ECD =90’ = EK 1 BD = K, E,F thang hang.

2 2
b) ABKE ~ ABCD = Sme _[BE}' [ 2 =1:»SBKE=1.16=2
sp \BD 42) 8

2
ADCE~ABHE:>SD£:(%j =6= Sy =
BE
BHE

1 4

g'SDCEzg
4 14

= Spxen :2+§:?

Caub

N
5a) Ching minh tam gidc AMP ddng dang véi tam giac AQN
Ta c6: AMP=AQN (cung chdn cung AB)
APM = ANQ (cung chan cung AB)



Suy ra tam giac AMP déng dang vai tam giac AQN (g-g)
5b) AAMP ~ AAQN nén AB_AM _BM
NB NA AB

N {MB.NA =AB.AM N MB.NA® = ABAM.NA
NB.MA = AB.NA NB.MA® = ABNAMA

— MB.NA’ = NB.MA*






