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Bai 1. (2,0 diém)

) ChobiéuthfrcP:( 2x 1 MH&J

xvx +Vx—x—1 \/;—1 x+1
1

Rat gon P.Tim tat ca cac gia tri ciia xdé P < 3

b) Cho phuong trinh 4n x1a x* — px+¢ = 0(1)(véi p,qlacac sd nguyén t6). Tim tat
ca cac gia tri ciia pva ¢ biét phuong trinh (1)0(') nghiém 13 cc sd nguyén duong
Bai 2. (2,0 diém)
a) Giai phuong trinh (x +1)V—x* +2x+6 =3+ 2x
x*+y° =2xy°
b) Giai hé phuong trinh < 3 | 5
— 4 —=
Xy
Bai 3. (3,0 diém)

Cho tam gidc ABC vuong tai A(AB <AC ),M 1a trung di€ém canh BC.Pla mdt
diém di dong trén doan AM (P khac A va M). Pudng tron di qua P, tiép xuc voi dudng
thing ABtai A, cit duong thing BP tai K(K khac P).Puong tron di qua P, tiép xtic vi
duong thing AC tai A, cit dudng thing CPtai L (L khac P)

a) Chimg minh BP.BK + CP.CL = BC?
b) Chung minh dudng tron ngoai tiép tam giac PKClu6n di qua hai diém cb dinh
¢) Goi Jla tam cua duong tron ngoai tiép tam giac PKCva Ela giao diém thu hai
cua duong ngoai tiép tam gidc PLBva F1a giao diém tht hai ciia duong tron nay
v6i duong thang AB.Ching minh EF //1J
Bai 4. (1,0 diém)
Cho ba s0 duong x, y,zthoa man xy + yz + zx = 5. Chtirng minh :

x y 3z 276
+ + <
VP +5  Jy2+5 \/6(z2+5)
Bai 5. (2,0 diém)
a) Giai phuong trinh nghiém nguyén x°y —xy —2x° +5x =4

. Dang thire xay ra khi va chi khi nao

b) Gia su réng Ala tap con cua tap hop {1;2;3;....;1023}5210 cho Akhong chura hai $6
nao ma sd nay gip doi sd kia. Hoi 4 c6 thé co nhiéu nhét bao nhiéu phan tir ?



DAP AN
Bai 1.

B 2dx 1 | [x+dx+1)(x20
W= (x—i—l)(\/;—l) Jx -1 [ x+1 ](x;tlj

_ 2y —x—1 x+lp 1-x
(x+1)(\/;—1).x+\/;+1 x+x+1

P< —l@is LR —x—&—l(dox+&+1>o,wz 0)
x++x+1

& x—6Jx +8< o@(\/}—z)(\/}—4)s 0o 2</x<d4e4<x<16

b)Dicu kién dé phuong trinh (1)c6 nghiém 1a A= p* —4q > 0(*)

X, +X,=p

Ap dung dinh Iy Vi—etta co : { ,X,x, € I

XX, =4
< 1 K x| m =1
Vi gla s6 nguyén t0 nén
x,=1
Néu x,=1=1+x,=pva x,la cac sd nguyén t6 lién tiép = x,la sd nguyén té chin
=>x,=q=2,p=3.Tuongty x,=1=>x,=g=2,p=3
Ta thiy ¢ =2, p =3théa méan diéu kién (*)1a céc gia tri can tim.
Bai 2.

a) Paita=x+1Lb=+-x"+2x+6,b>0

ab=3+2x 5 b=a-1
Ta duogc: , :>(a—b) =1=
a +b " =4x+7 b=a+1
x>0
Np=ag—-1V-X" +2x+6=x & , <:>x:1+\/B
x*—x-3=0 2
x2—2 1+
Nh=a+1=>V-x"+2x+6=x+2 5 & x= 1_\/5
x +x-1=0 2

2 2
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Vay xe{



b) Vi diéu kién x, y # 0thi hé phuong trinh tré thanh :
2 2 2
X +y =2x
4 4 =x"—xy—2y"=0
xy+3y° =2x"°

:zxz+xy—2xy—2y2=O¢3(x+yXﬁ—2y):0¢3{x:_y

x=2y
- X=-y x=1 x=1 i 0
X=—7y= = = oXx, *
g x*+x=2x X=-y y=-1 4
5
x=2y x=2y Y
x=2y=> & 5 &
4y +y' =4y’ |y== 5
4 y:Z



Bai 3.

a)  BAlatiép tuyén cua duong tron (APK )nén BA® = BP.BK (1)
CAla tiép tuyén ctia dudng tron (4PL)nén CA* = CP.CL (2)
Tt (1) va (2) suy ra BP.BK + CP.CL = BA®> + CA* = BC®
b)  Goi AH la duong cao cia tam gidc ABC = BA® = BH.BC(3)
Tu (1) va (3) = BP.BK = BH.BC = tir giac HPKCndi tiép nén duong tron ngoai tiép
tam gidc PKC di qua hai diém c6 dinh C va H
¢) Theo cau b) dudng tron (J)di qua H. Chimg mnh twong ty (7)di qua H



(I)va (J)cat nhau tai H,Pnén IJ LHP  (4)

Tt gisc HPECnéi tiép = AEP=PHC  (5)

Tir gidc HPFBoi tiép = AFP = PHC(6)

Tir (5) va (6) suy ra tir giac APEF ndi tiép nén EPF = EAF =90° = PE L PF
Goi Gla giao diém ctia HPva EF.Do cac t giac HPEC va APEF ndi tiép nén

GPE = HCE = MCA= MAC = PAE = PFE
= Z/GPE + ZGEP = Z/PFE + ZGEP=90" = PG L EF hay HP L EF(7)
Tu@4),(7)suyra IJ//EF
Bai 4.
3z

(x+y)(x+z) \/(y+z)(y+x) \/6(z+x)(z+y)

32 1 1
\/g\/x+y X+z \/— y+z y+z \/E ZH4X Z+Y

3z 3z
+ + + + 243+43)=——
j /—( =

2\/_(x+y X+z y+Z y+x z+x z+Yy
2 3 3

, ) z=2x=2y
bang thirc xayrakhi s x+y y+z z4+x & 5% s Sx=y=1z=2
X =

xXy+yz+zx=5
Bai 5.
a) Phuong trinh ban dau twong duong vai
2x* —5x+4

xy(x—l)sz2 -Sx+4& y(x—l)=f=2x—5+;(x¢ O)

Vix,yell=>xe {il;iz;i4}
Sau khi thr cac gia tri cia y thda man nguyén duong ta co (x; y): (2;1)

b) Chia c4c s6 tir 1 dén 1023 thanh céc tap con 4, = {1}; 4, ={2,3},4, = {4,5,6,7}
A4, = {8;9; ..... ;15};/14 = {16;17; ..... ;31};A5 = {32,33,....,63}, A, :{64,65,....,127}
A4, = {128;129;....;255};A8 = {256;257;....;51 1};A9 = {512;513;....;1023}
D@ thay s6 phan tir cua tap 4, 1a 2",k =0,1,2,....,9
Nhéin thdy ne 4, < 2ne 4,
Xét A=A, U A, AU AU A = |4 =512+128+32+8+2=682,15 rang A khong
chira nao nao gap doi so khac. ‘ ’
Ta chi ra ring khong thé chon tap con c6 nhiéu hon 68256 théa man bai ra



That vay, Gia su tap A thoa man yéu cau bai toan va chira a, phﬁn tu thude 4, ,
k=0,1,..9

Xét cac thp hop 4, va A,,,. Vi me 4, tly ¥, ta co 2m e 4,,,.S6 cac cdp (m,2m )nhu vay
1a 2*va trong mdi cip nhu vdy c6 nhiéu nhat 1 s6 thuoc A

Ngoai ra tap 4,,,con chira 2%s6 18, tire 12 ¢6 nhiéu nhat 2% + 2% = 254 thuoe 4 duoc 1§y
tu A, va 4.,

Suyra a,+a,<2a,+a,<2°,a,+a,<2°,a,+a,<2",a, +a, < 2°.Cong cic bat dang
thiic ta dugc a, +a, + a, +.......+ a, < 682.Vay s6 phan tir 1én nhit ctia 414 682



