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Cau 1. (2,0 diém)
\/x+4\/x—4 +\/x—4\/x—4
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X X
thac Axac dinh. Rut gon A
X’y +2x*+3y =15

a) Cho biéu thuc A= , V6i gid tri ndo cua x thi biéu

b) Giai h¢ phuong trinh
x*+y?—2x*—4y=5
Cau 2. (2,5 diém) ‘ ‘ ,
a) Cho cac s6 a,b,cthoa man diéu kién a+b+ ¢ =6.Chirng minh rang c6 it nhat mot
trong ba phuong trinh sau c6 nghiém x* +ax+1=0; x> +bx+1=0; x* +cx+1=0
b) Cho a,b,cla cac s6 duong thoa man a? +b? +c? =1.Tim gid tri 16n nhat caa biéu
thee A=(1+2a)(1+ 2bc)
Cau 3. (1,5 diém)
a) Chtng minh rang véi moi s6 tw nhién nthi n(2n+7)(7n-+1)ludn chia hét cho 6
b) Tim tét c4 cac cap so nguyén duong (@;b)théa man dong thoi hai dieu kién 4a+1
va 4b —1nguyén t cing nhau, a+bla udc cua 16ab+1
Ciu 4. (3,0 diém) 7
1) Cho ntra duong tron tdam O duong kinh AB =2R, goi I 1a trung diém cta doan OA.
V& tia Ixvudng goc véi ABcat nira duong tron (O)tai C. Lay diém Etrén cung
nhé BC(E #B,E=C), noi AEcit Cl tai F
a) Chung minh ring BEFI I tir gidc ndi tiep q
b) Goi K la giao diém cua hai tia BE va Ix.Gia st F la trung diém cua 1C.Chirng
minh rang AAIF [0 AKIB. Tinh IK theo R
2) Cho tam gidc ABCvuodng tai A, duong cao AH.Goi |,J,K lan lugt 1a tam duong
tron noi tiép tam giac ABC, ABH, ACH.Ching minh rang dudng tron ngoai tiép
tam giac 1JK va dudng tron noi tiép tam giac ABC c6 ban kinh bang nhau.
Ciu 5. (1,0 diém) , ,
Mot bang kich thudc 2nx2n6 vudng, nla so nguyén duong. Nguoi ta danh dau
vao 3no bat ky cua bang. Chirng minh rang c6 the chon ra nhang va n cét cua bang sao
cho cac 6 dugc danh dau déu nam trén nhang va ncot nay



DAP AN

Cau 1.

a) Taco x+4\/x—4=(\/x—4+2)220

2
x—4\/x—4=(\/x—4—2) >0; E—§ +1= (f— j >0
X X

Vay diéu kién dé Axéc dinh 1a x >4

\J_4+2\ \J_ 2\ 4+2+N_ 2\

4—x x=4
X(M+Z+M—2)_ 2%

X —4 - Jx-4

x(ﬂ+2—ﬂ+2) Ax
X—4 X—4

(x*-1)(y-2)+4(x*-1)(y-2)=5

(x2-1) +(y-2)° =10

Khido A=

Néu X —4>2 <> x>8thi A=

Néu 0<+/X—4 <2< 4<x<8thi A=

b) Hé phuong trinh < {

u=x>-1
bat { Ta c0 hé phuong trinh:
v=y-2

{u2+v2=10 {(u +v)2—2uv:10

uw+4(u+v)=>5 uv+4(u+v)=>5

[ (u+v=-10 [ (u=3
N

{uv:45 VN) {

N N

{u +V=2 {u =-1

| (uv=-3 v=3
u=3v=-1=(xy)={(21);(-21)}
Mu=-1Lv=3=(xy)=(0;5)

Vay hé phuong trinh c¢6 3 nghiém (2;1);(—2;1);(0;5)




Cau 2.

a) Ba phuong trinh trén 1an luot c6 A, =a® —4;A, =b* —4;A, =c* -4

a+b+c)

@ —12= 36 -12=0
3

(Du "="xay rakhi a=b=c=2)suyra A, +A, + A, >0

Do d6 c6 it nhat mot trong ba biét thic A,,A,,A,khdng am

Vay it nhat mot trong ba phuong trinh trén c6 nghiém.

b) Ap dung bat dang thic C6 sita ¢ :
2
a’ +ﬂ2ﬂa:>2as3i+gva 2bc <b®+c?. Suy ra:
9 3 2 3

SA+A+A =% +b7+C7-12>

A£(£+E+l](b2 +c? +1):§(a2 +Ej(b2 +c? +1)
2 3 2 9

Ap dung bat dang thic C6 si ta co:
2+ 21 2
9 98 _ ,_98

§(a2+9j(b2+02+1)£E S A<=
2 9 2 2 27 27
2
a=—
3 L2
Péng thuc x: h=c 3
ang thuc xay ra < =
a2+9:b2+02+1 b=c @
9 6
a’+b*+c*=1
Vay GTLN cua biéu thic A:%Qazg;b=c=£
27 3 6

Cau 3.

a) Goi A=n(2n+7)(7n+1)
Ta ¢4 trong hai s6 nva 7n+1phai c6 mét so chdn nén n(2n+7)(7n+1)chia hét cho 2

Voi nell, tacéd 3 truong hop sau :



n=3k(kell )= A=3k(6k +7)(21k +1):3 M)
+)n=3k+1(kel )= A=(3k+1)(6k +9)(21k +8):3  (2)
+)In=3k+2(kel )= A=(3k+2)(6k +11)(21k +15):3 (3)
T (1), (2), (3) suyra A:3,Vnell = A:6,Vnell
b) Gia sir (a,b)1a cip s6 nguyén duong théa méan bai toan
Khi d6 (4a+1;4b+1)=1va (16ab+1):(a+b)(1)
Taco: (4a+1)(4b+1)=(16ab+1)+4(a+b)chia hétcho a+b(2)
Taco: 4a+1+4b—1=4(a+b)i(a+b)
Néu 4a+1;a+bcung chia hét cho s6 nguyén té pthi 4b —1ciing chia hét cho p, diéu
ndy mau thuan vi (4a+1;4b-1)=1
Do d¢, (4a+La+b)=1=(4b+1):(a+b)
Neén tur (1) suy ra (4b+1):(a+b)(3)
Nguoc lai, néu (a,b)la cap so nguyén thoa man (3)thi tir (2)ta co: (16ab+1)i(a+b)
Ta ching minh dugc vi néu hai s 4a +1va 4b —1cung chia hét cho s6 nguyén t6 p thi p
la s6 nguyén té le.



Cau 4.
1)

| O B

a) Tacd: ZAEB =90°(gbc noi tiép chan nira dudng tron)
BIF =90°(Do Ix L AB)

Tw giac BEFI c6: ZAEB + /BIF =90° +90° =180°
= tir giac BEFI Ia ttr gi4c noi tiép
b) Do tu giac BEFI ni tiép nén ZAFI = Z/KIB
Xét AAIFva AKIBc6: AFI = KBI (cmt); AIF = KIB=90° = AAIF [ AKIB
Xét AACBcod ACB =90°(g6c noi tiép chan nira dudng tron) va Cl L AB(gt)

2
Suyra Cl2=ALIB=~ R 3R _ ¢ Rf e Cl_RS
272 4 > =2
DOAAIFDAK|Bnénﬂ:£:>K|:ﬂ:53_R 4 _pi
KI 1B F "2 2 RS



2)

B"Mm HD N

Goi M, N la giao diém ciia AJ, AK véi BC,ha ID L BC

Ta c6: BAN =90° — NAC =90° — NAH = BNA=> ABN can tai B
Tuong tw AACM cén tai C

Do d6, IA=IM =INnén D la trung diém cua MN

Ma MN = AB + AC — BC =2r =21Dnén AMIN vuong tai |

Vi CK la trung tryc cia AM nén KMC = KAC :%HAC :%ABC =1BCnén MK //BI .

Ma BI la trung truc cuia AN nén MK L AN, tuong tu NJ L AM

Do d6 céc diém 1,J, K ndm trén dudn tron dudng kinh MN c6 ban kinh r(dfcm)



Cau 5.

Chon ra nhang c6 chtra s6 6 dugce danh dau nhiéu nhét trén cac hang d6

X X X

X X

X

X

Ta chirng minh sé 6 dugc danh dau con lai nho hon hodc bang n
Gia str s6 6 dugc danh dau con lai I6n hon hodc bang n+1
Céac hang con lai chua chon la n

Theo nguyén ly Dirichlet s& c6 it nhat mot hang (trong n hang con lai) chta it nhat hai 6
da danh dau.

Ma theo cach chon thi nhang da chon c6 chtra s6 6 dugce danh dau nhiéu nhat trén cac
hang d6. C6 mdt hang con lai chua chon ¢ it nhat 2 6 danh dau, nén suy ra moi hang
trong nhang da chon déu c6 it nhat 2 6 duoc chon, tic 1a trén nhang da chon khong co it
hon 2n6 da dugc danh dau .

Néu vay, s6 6 dugc danh dau 16n hon hodc bang 2n+(n+1) > 3ntréi gia thiét

Vay sau khi chon nhang (véi cach chon nhu trén), s€ con lai khong qua n 6 dugc danh
dau. Vi thé c6 nhiéu nhat 13 n cot chia ching. Do d6, s& khong con 6 danh diu ndo nam
ngoai cac hang hay cot dugc chon

Suy ra diéu phai ching minh,



