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~ THAI BINH Mon: TOAN ‘
PE CHINH THUC Thoi gian lam bai 120 phut (khéng ké thoi gian giao de)

Cau 1. (2,0 diém)

X+ X+1 | 1 X+2 \/;+1

—=——Vva B= — -
\/;-Fl \/;—1 x\/;—l x+\/§+l

a).Tinh gi tri cua biéu thic A khi x=2.

Cho A= voi x>0, x=1.

b).RUt gon biéu thuc B.
c).Tim x saocho C=—AB nhan gi4trj 1a s6 nguyén.

Cau 2. (2,0 diém)

=3 .
y 1 (khéng sir dung may tinh cam tay).

. 4X+
a).Giai h¢ phuong trinh {2

b).M6t manh vuon hinh chit nhat c6 dién tich 150 m?. Biét rang, chiéu dai manh vuon hon chiéu
rong manh vuon 1a 5m. Tinh chiéu rong manh vuon.

Cau 3. (2,0 diém)
Chohamsé y=(m-4)x+m+4 ('m I3 tham so)
a).Tim m dé ham sé da cho 14 ham s6 bac nhat dong bién trén R .
b).Chting minh rang véi moi gid tri cia m thi d6 thi ham s6 da cho luén cét parabol (P):y =X tai
hai diém phan biét. Goi x,, X, 1a hoanh do cac giao diém, tim m sao cho
X (% —1)+x,(x,—1)=18.
¢).Goi dd thi ham sé da cho la dudng thang (d ). Chiing minh khoang cach tir diém O(0;0) dén
(d) khang I6n hon /65 .

Cau 4. (3,5 diém)

Cho duong tron tim O duong kinh AB . Ké day cung CD vudng géc véi AB tai H ( H ndm
gita A vd O, H khac A va O).Liydiém G thuoc CH (G khac C va H), tia AG cit
duong trontai E khac A.

a).Chang minh ta giac BEGH 14 tir giac noi tiép.
b).Goi K la giao diém ciia hai duong thing BE va CD. Chang minh: KC.KD = KE.KB.

c¢).boan thing AK céit duongtron O tai F khac A.Chang minh G la tim duong tron noi tiép
tam giac HEF .



d).Goi M, N lan luot I hinh chiéu vudng géc cia A va B 1én duong thang EF . Chang minh
HE+HF =MN .

Cau5.Cho a, b, ¢ lacac sb thuc duwong thoaman a+b+c+ab+bc+ac=6. Chiang minh ring:
a® b ¢
—+—+—2=3.
b ¢ a
Hwéng dan giai
Cau 1. (2,0 diém)
X+UX+1 . 1 X+2 Ix +1

———va B= — —
\/;+1 \/;—1 x\/§—1 x+\/§+l

a).Tinh gié tri cua biéu thic A khi x=2.

Cho A= voi x>0, x=1.

b).RUt gon biéu thuc B.

¢).Tim x sao cho C=-AB nhan gia tri 1a s6 nguyén.

Léi gii
Cho A= XX+l s g 1 x+2 Vx+1 Véi x>0, x=1.
Jx+1 Ix =1 xfx=1 x+x+1

a).Tinh gia tri cia biéu thic A khi x=2.

_xeden (YY) i

Co A=
Ix +1 x—1 x—1

Khi x=2=>A=22-1.
b).RUt gon biéu thirc B .
¢).Tim x saocho C=-AB nhdn gi4 tri 1a s6 nguyén.

1 X+2 Ix +1

e N i R P
B:x+\/;+1—(x+2)—(\/§+l)(\/§—l)_ Cx+X _ ~Jx
(ﬁ—1)<x+\/§+1) _(ﬁ—l)(x+ x+1) X++/x +1
A O N e e N S
COC=-AB=- x—1 {x+ x+1]_\/;+1_1_\/§+1

Co /x+1>1, x>0, x=#1.
C nhan gia tri 12 s6 nguyén ox+1=1<x=0 (nhan).

Cau 2. (2,0 diém)



=3 .
_1 (khdéng stir dung may tinh cam tay).

. o [Ax+y
a).Giai h¢ phuong trinh 5

b).M6t manh vudn hinh chit nhat ¢6 dién tich 150 m?. Biét rang, chiéu dai manh vudn hon chiéu
rong manh vuon 1a 5m. Tinh chiéu rong manh vuon.

Léi giai

Cau 3.

+y

4x =3 X
a).Gidi hé phwong trinh {2 1 (khéng sir dung may tinh cam tay).

2
4x+y=3 = 73
Co y = bx=4 = 3,

2x—y=1 2x—-y=1 1
3

: (21
Vay nghiémcuahé la | —;—
33
b).Mét manh vwon hinh chi nhat co dign tich 150m?. Biét rang, chiéu dai manh vwon hon chiéu
réng manh vion 12 5m. Tinh chiéu réng manh vuon.

Goi x, y lan luot 14 chiéu dai, chiéu rong cua manh vuon, diéu kién x>0y >0, x> y.
C|x=y=5 x=y+5
Co {x Y & Y
xy=150 " |y(y+5)=150(1)

(1)< y*+5y-150=0 @!y =10 (nhan) .
y=-15 (loai)

Vay chiéu rong manh vuon 1a 10(m)
(2,0 diém)
Choham s6 y=(m-4)x+m+4 ('m Ia tham s6)
a).Tim m dé ham sé da cho 14 ham sb bac nhit dong bién trén R .
b).Chting minh rang véi moi gid tri cia m thi d6 thi ham s6 da cho luén cit parabol (P):y =X tai
hai diém phan biét. Goi X,, X, 1a hoanh d¢ cac giao diém, tim m sao cho
X (% —1)+x,(x,—1)=18.
c).Goi dd thi ham s da cho la dudng thang (d). Ching minh khoang cach tir diém O(0;0) dén
(d) khang I6n hon /65 .
Loi gidi
a).Tim m dé ham sé da cho la ham sé bdc nhét dong bién trén R .

3



y=(m-4)x+m+4 dongbiéntrén R < m-4>0<m>4.
Vay m >4 thi ham sb dong bién trén R .

b).Chaing minh rang véi mei gia trj ciia m thi dé thj ham sé dé cho luén cat parabol (P):y=x’

tai hai diém phan bigt. Goi x,, X, la hoanh dp cdc giao diém, tim m sao cho
X (% —1)+x,(x,—1)=18.

(d):y=(m-4)x+m+4, (P):y=x".

Phuong trinh hoanh d¢ giao diém cua (d) , (P): x’ = (m—4)x+m+4

<:>x2—(m—4)x—(m+4):O (1), Coa=1%#0

Co A=(m—4) +4(m+4)=m’—4m+32=(m-2) +28>0,YmeR

Suyra (d) cat luon cit (P) tai hai diém phan biét .

CO X, (X =1)+% (X, —1)=18 < x7 +x] —(x, +x,)-18=0

) _ X tx,=m—4
<:>(x1 +x2) —2x1x2—(x1+x2)—18—(), ma {x1x2 :_(m+4)

& (m—4) +2(m+4)~(m—4)-18=0 & m* ~Tm+10=0 < (m-5)(m-2)=0 @{m:;
m=
Vay m=35, m=2 thoa yéu cau bai
¢).Goi dé thi ham sé da cho la dwong thang (d ). Ching minh khodng cach tir diém O(0;0) dén
(d) khong lén hon ~/65.

(d):y=(m-4)x+m+4 cittruc Ox,Oy lan lugt & A(—m—j;oj va B(O;m+4).
m—

*Truong hop 1: Xét m—4=0<>m=4,thi (d):y=8, (d) songsong truc Ox, (d) cit truc Oy tai
B(0:8)

C6 khoang céch tir O dén duong thang (d)1a OB =8

Goi H 2 hinh chiéu cua O 1én duong thang (d).

AOAB vubng tai O c6 OH 1 AB, C6 OH.AB=0A.OB



Cau 4.

2 2
1 _ 1 . 1 _(m—4) 1 _(m—4) +1
OH® OA’ OB’ (m+4y On+4y On+4f

= OH’ :—(m+4)2
(m—4) +1

2
Gia st OH > /65 <> OH® > 65 @%%5 <:>m2+8m+16>65(m2—8m+17)
m—4) +1

& 64m® —528m+1089 <0 < (8m) ~2.16.8m +33* <0 & (8m—33) <0 (sai)

Vay OH <65 .
(3,5 diém)

Cho duong tron tim O duong kinh AB . Ké day cung CD vudng géc véi AB tai H ( H ndm
gita A va O, H khac A va O).Liydiém G thuoc CH (G khac C va H), tia AG cit
duong trontai E khac A.

a).Chang minh ta giac BEGH 14 tir giac noi tiép.
b).Goi K 1a giao diém cua hai duong thang BE va CD. Chang minh: KC.KD = KE.KB.

c¢).boan thing AK céit duongtron O tai F khac A.Chang minh G la tim duong tron noi tiép
tam gidc HEF .

d).Goi M, N lan luot 12 hinh chiéu vudng goc cia A va B 1én duong thang EF . Chiing minh
HE +HF =MN.



Léi giai

a).Chizng minh tiz giac BEGH Ia ti giac ngi tiép.

C6 BHG =BEG =90° = BHG + BEG =180°.

= T gidc BEGH noi tiép duong tron duong kinh BG .

b).Goi K la giao diém ciia hai dwong thang BE va CD. Chiéng minh: KC.KD = KE.KB.

C6 KEC = KDB, EKC = DKB (goc chung) = AKEC « AKDB = % _ K—E — KC.KD = KE.KB

¢).Poanthang AK cdt dwongtron O tgi F khac A.Chdéng minh G la tém dwong tron ngi
tiép tam giac HEF .

AKAB c¢6 ba duong cao AE, BF , KH dong qui tai G. Suyra G la tryc tim cua AKAB .

C6 GHE =GBE = %sdGE (trong duong tron BEGH )
C6 GBE =GAF = %sdEF (trong dwong tron (0))

C6 GAF =GHF = %sdEG (t& gidc AFGH noi tiép duong tron duong kinh AG)

Suy ra GHE = GHF = HG la tia phén giac cua EHF .

Tuong tu EG latia phén giac cua FEG .



AEHF ¢ hai tia phan gidc HG va EG cit nhautai G . Suyra G 1a tim dudng tron noi tiép AEHF .

d).Goi M, N ldn lwet 1a hinh chiéu vudng goc cia A va B lén dwong thiang EF . Ching
minh HE+HF =MN .

Goi Q la giao diém cuatia EH va duong tron (0).
CO0 EOB=2EFB=sdEB, 2EFB=EFO (do FG latia phan giac cia EFH )

— EOB = EFH = Tu giac EFHO noi tiép duong tron.
1 1 1
= FOH = FEH :EsdEQ:EFOQ = FOH =EF0Q.

= OH latia phéan giac caa FOQ

AOFH ,AOQH cb OH chung, OF =0Q, FOH = QOH

— AOFH = AOQH = HF = HQ

Do d6 HE+HF =HE+HQ =EQ.

CO6 AMN = MNT = NTA =90°. Suy ra AMNT la hinh chir nhat, nén AT = MN .
Suyra AQ=FA=ET = AE//QT,ma AETQ noi tiép duong tron (0).

= AETQ la hinh thang can = EQ = AT = MN

Vay HE+HF =MN .

Cau’5. Cho a, b, ¢ lacac sé thyc duong thoa min a+b+c+ab+bc+ac=6. Ching minh rang:

3 3 3
a—+b—+c—23.
b ¢ a
Loi giai
3 3 3
pit =2 42, C

C a
Cb a, b, c lacac sb thyc duong, theo bat dang thauc AM-GM co:

a3

—+ab>2a’

b

b3 a3 b3 3

Z tbe>2b° .:>P:—+—+—22(a2+b2 +c2)—(ab+bc+ac), ma
c b ¢ a

3

c
—+ac>2c*
a

a+b+c+ab+bc+ac=6.

:>P22<a2+b2+c2)+(a+b+c)—6.



Cé (a—b)2 +(b—c)2 +(a—c)2 >0 :>2(a2 +b* +cz)22(ab+bc+ca)

:>3<c12+192 +c2)2(a+b+c)2.
Suy ra PZ%(G-Fb-FC)Q +(a+b+c)-6.
CO ab+bc+ca<a’+b* +c* :>3(ab+bc+ac)£(a+b+c)2.

Do d6 6:a+b+c+ab+bc+ac£a+b+c+%(a+b+c)2 :>§(a+b+c)2+(a+b+c)—620.

:>(a+b+c)23, (a+b+c)2 >9.

Suy ra P2§.9+3—6:3. Déu dang thic xay rakhi a=b=c.

3 3 3
Vay —+—+—2>3.
c a



