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Pé thi gbm c6: 01 tr. ;
2 G S O] g Thot gian lam bai: 150 phiit, khong ké thoi gian phdt 48

Céu 1. (2,5 diém)

a) Choa, b 1a c4c sb thyc thod man ab + Vab + 1 ++/(a? + b)./(b? + a) = 0. Tinh gi4 trj biéu thirc
S = avb?+a+ bva? +b.
b) M&i canh ctia mét hinh vudng dugc td mau mot cich ngiu nhién bdi mot trong ba méu xanh, 6 hozc
vang. Tinh xéc suit @& hai canh k& nhau bt ki ciia hinh vuéng luén khic mau.

Ciu 2. (2 diém)
a) Cho céc sb thuc a, b, ¢ khong nhé hon 1. Chimg minh:

vab-1 = vbc-1 , VJea-1 a+b+c
+ + < ,
b+c c+a a+b 4

b) Cho da thirc f(x) = a2°26x2 + bx + a2%26¢ — 1, véi a, b, ¢ 14 céc sb nguyén. Gia sir ring phuong
2 2
h; COYHIED) 1y e 5,

trinh f(x) = —2 c6 hai nghiém nguyén duong. Chiing min
Ciu 3. (1.5 diém)

Tim tat c4 c4c bd ba s6 nguyén dwong, d6i mdt nguyén td cing nhau (a, b, c) sao cho v&i moi sé nguyén
duong n thi biéu thirc (a™ + b™ + ¢™)? chia hét cho ab + bc + ca.

Céu 4. (3.0 diém)

Cho tam gidc ABC (AB < AC) ndi ﬁép dudng tron (O) va c6 I'1a tim dudng tron ndi tiép. Pudng tron
duomg kinh A7 cét dudng tron (O) tai diém thir hai M. Cac dwdng thing AM , BC cit nhau tai K. Goi E
14 giao diém thir hai clia A7 va dudng tron (0).

a) Ching minh K7 vudng géc v6i Al
b) Goi N 14 giao diém thi hai ciia KE véi dudng tron (0). Chimg minh;
MC NB AB

MB'NC — AC
Céu 5. (1.0 diém)

Mot khu vire dugc chia thanh ludi 8 x 8 gdm 64 6 vuéng. Mot s6 6 dugc dit camera gidm sat. Mot 6
khéng c6 camera goi 12 dugc gidm sét ddy di néu tdng s6 camera nim trén hang va cjt chira 6 d6 khéng
nhé hon 8. Biét ring moi 6 khong c6 camera déu dwgc gidm sat ddy dv, Hoi: C6 thé cé nhidu nhét bao
nhiéu 6 khéng c6 camera?



Pip 4n ki thi thir 1an 2

Cau

Noi Dung

Piém

Caul

l.a
(1.’5
diém)

Ta co
ab +Vab +1++/(a? + b)(b%2+a) = 0 = \/(a? + b)(b? + a)
=—ab—-Vvab+1
= (a? + b)(b?> + a) = a®*b? + 2abVab+1+ab +1
=>a®+b3=2abVvab+1+1

0.5

Ta co
S? = a?(b* + a) + b?%(a? + b) + 2ab/ (b% + a)(a? + b)
= a® + b% + 2a®b? + 2ab(—ab — Vab + 1)
= 2abVab + 1+ 1+ 2a%b? + 2ab(—ab —Vab + 1)
=1

0.5

Doab = —(Vab + 1 ++/(a? + b)(b? + a)) < 0. Giasira > 0 va

b <0.

Khi d6 aVb2 + a = aVb? = —abvava?+b < a = bVaZ + b = ab.
Dod6bS>=—-ab+ab=0
Suyra$S =1.

0.5

Lb
(1 diém)

L
B c

Gia str hinh vudng can t6 14 ABCD. Mdi mét canh c6 ba cach t6 mau
nén so cach t6 mau cac canh cta hinh vudng la 3.3.3.3 = 81.

0.25

Ta xac dinh sb cach t6 mau canh hinh vudng dé khong c6 hai canh nao
ké nhau cting mau

TH1. Néu AD va BC duoc to cung mau, thi cé ba cach chon mau dé to
hai doan thang nay. Khi d6 ta chi can chon mau khac mau ctia AD dé to
cho AB va CD. Do @6 mdi canh AB va CD c6 2 cach to6 mau. Do d6 ¢
3.2.2 = 12 cach t6 mau.

TH2. Néu AD va BC t6 khac mau nhau. Khi d6 AD ¢6 3 cach t6 mau,
BC c6 hai cach t6 mau. Vi AB va CD thi phai t6 khac mau voi ca AD va
BC nén mdi doan chi c¢6 1 cach t6. Do d6 ¢6 3.2.1.1 = 6 cach to. Vay
s6 cach t6 mau thoa man 1a 12 + 6 = 18.

0.5

Xéc suat dé to6 dugc hinh vuong cé hai canh ké nhau khac mau 1a :

0.25




18 2
81 9

Cau 2
2a(1 . Vab-1 _1 [ab-1 1 |1 1 0.5
diém) Tacod b + ¢ = 2vVbc. Suy ra e =5 ’ p” :5\/;' ’(a—g)
., 1 1 1/1 1 vab-1 1/1 1 0'25
Lalco\/;. /(a—g) SE(E+a_Z)' Suy ra P SZ(;+a—;)
Chtng minh tuong tu ta c6 : 0.25
vbc—1 1/1 1
<z(c+b-2)
c+a 4 \a c
vea—1 1/1 1
< —(— +c— —)
a+b 4 \b a
Suy ra
Vab—1 +bc—1 Vea—1 a+b+c
+ + <
b+c c+a a+b 4
2.b(1 Gia st a?%%6x2 + bx + a®%%6c + 1 = 0 c6 hai nghiém nguyén lar va | 0.25
diém) s.Khidor.s =c+ az—(lm 1a s6 nguyén nén a?°2® = 1. Do d6 f(x) =
x> +bx+c—1
Xét phuong trinh x2 + bx + ¢+ 1 = 0. 0.25
Theo dinh Iy Vietco { ¥ 5= =2
rs=c+1
Cof()=b+c f(-1)=c—b.
Do dé (F(1))* + fF(=1)2 = (b + )2 + (c — b)? = 2(b? + c2). 0.5
2 12
Suyrawz b2+ c?=0+5)2+@s—1)2=r3s?2+r?+
s2+1=0?+1(s?+1).
24 f(_12 ,
Vir? +122,5%+1 2 2 nén LELEDD japop 6,
Cau 3.
(1.5
diém)
Véi moi n thi (@™ + b™ 4 ¢™)? chia hét cho ab + bc + ca. 0.5

Chon=1thi(a+b+c)?:(ab+ bc+ca) = a? +b? +c?:

(ab + bc + ca)

Tacéd a®+ b3 +c2—3abc=(a+b+c)(a?+b*+c?—ab—bc—
ca) : (ab + bc + ca).

Chon = 3 thi (a® + b3 + ¢3)? : (ab + bc + ca)

Suy ra 9a®b?c? i (ab + bc + ca)

Vi (a,b) = (b,c) = (¢c,a) = 1 nén (abc;ab + bc + ca) = 1.

Do d6 ab + bc + cal9. Suyraab + bc+ca <9




Giasta=>h>c.Khido3c?<ab+bc+ca<9=>c*<3=>c= |05
1.
Do d6 ab + a + b|9.
Viab+a+b>=3nénab+a+b € {3;9}.
Néuab+b+a=3thia=b=1.Dod6 (a;b;c) = (1;1;1;).
Néuab+a+b=9=(a+1)(b+1)=10=>a=4b=1.
Thur lai
Khia=b=c=1thi(@*+b"+c™")?=3vaab+bc+ca=3.Do|0.5
dé (a™ + b™ + c™)? i (ab + bc + ca).
Khia =4,b=c=1thia™+ b™ + ¢™ = 4™ + 2 chia hét cho 3 nén
(@ +b"+c")?:9vaab+bc+ca=4+4+1=9.Dodbd
(a™+ b™ + c™)? : (ab + bc + ca).
Vay cac bo thoaman 1a (1;1; 1), (4; 1; 1;), (1; 4; 1), (1; 1; 4).

Cau 4.

3.0

diém)

a AD cit BC tai D va cat dudng tron (O) tai diém thu hai E. 0.75
AKBA ~ AKMC ta dugc KM.KA = KB.KC
Két qua quen thudc EI=EB=EC.
Goi I; 1a giao diém thir hai ciia KI véi dudng tron duong kinh AL L 1a | 0.75

giao diém thir hai ctia KI v6i duong tron (E; EI)

Ta c6 KM.KA=KI.KI; va KB.KC=KI.KI. Lai c6 KM.KA=KB.KB suy
ra KILKI; = KI.KI> = KI; =Kz, do d6 I = I, nén K1 1a tiép tuyén
chung cua hai duong tron (Al) va (E). Vay KI L AL

Ta co thé giai ¥ a) theo cach sau




AMSB~AMTC do d6 =2 = >2 = 2 = MG la phan giac goc BMC. Do

TC ~ CG
doé MG diquaE.

C6 KMI = KGI = 90° nén tir giac KMIG noi tiép. Suy ra MGK =
MIK.

Co MGK = %(sdl@ +sdEC) = %(561\7173 + sdBE) = MAE.

Suy ra MIK = MAE = KIA = KIM + MIA = MAI + MIA = 90°,
Do d6 KI L AE.

b AKMB~AKCA, A KMC~AKBA 0.75
Suy ra MB/CA=KB/KA ; MC/BA=KC/KA
Do d6
MC KB AB
MB'KC ~ AC
AKBN~AKEC, A KCN~AKEB 0.75
Suy ra KB/KE=BN/CE ; KC/KE=CN/BE.
Do d6
KB BN
. KC CN
Tur d6 ta c6 diéu phdi chirng minh
Cau 5.
(1.0
diém)
Ta thay: Ton tai mot hang hodc cot ¢ sé camera it nhat, v6i k camera. 0.75
C6 thé gia sir 6 1a hang D. Khi d6 hang D ¢6 8-k 6 khong c6 camera.
Theo gia thiét, trén mdi cot trong tng cé it nhat 8-k camera.
Tong s6 camera trén cac cot tuong (mg voi nhitng 6 tréng nay it nhét
(8-k)? camera.
Céc cot con lai tuong tng véi cac 6 cd camera trén D c6 it nhét k
camera. Do d6 tong sd camera trén cac cOt ndy it nhat 13 k? camera.
Vay tong sd camera trong khu vuc it nhat 1a (8 — k)% + k? > 82—2 = 32. 0.25

Suy ra s6 6 khong c6 camera nhiéu nhét 1a 32.
Mot céch dat tuong ing vdi s0 6 khong cd camera 1a 32 :




Trong hinh trén ta dat 32 camera vao 6 den va 32 6 trang khong ¢
camera.
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