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Cau 1 (5 diém). Giai hé phuong trinh sau trén tap sb thuc R.
X2+ Xy —xy* +xy-y=1
X' +y?—xy(2x-1)=1
u=melR

Cau 2 (6 diém). Cho day sb (u, ) xac dinh béi , X
U, =Uu;—2u +2,VneN

a) Khi m= g , chitng minh day s6 ¢6 giéi han hitu han va tim gigi han do.

b) X4c dinh tat ca cac gia tri cia m dé ddy sd (un ) c6 gi161 han hitu han.

Cau 3 (2 diém). Tim tit ca cdc ham s6 f : R — R thoéa man diéu kién:
fl(x+1) f(y)]=yf[ f(x)+1], wxyeR.

Cau 4 (5 diém). Cho dudng tron tim O duong kinh AB. Liy diém H trén doan thang
AB (H khéng tring A O,B). Puong thang qua H vudng géc véi AB cat dudng tron
(O) tai C . Duong tron dudng kinh CH cét AC, BC va (O) lanluot tai D, E va F.

a) Chung minh rang cac dudng thang AB, DE va CF ddong quy.

b) Pudng tron tim C ban kinh CH cit (O) tai P va Q. Chimg minh rang bon
diém P, D, E, Q thiang hang.
Cau 5 (2 diém). Cho 167 tap hop A, A,,..., A, €O tinh chat:

i) |A|+|A|+...+|Ag| =2004;

i) \A\:\AjHA, A Aj\vc'yi i,j=12,...,167 vai=|j.

Hay:
a) Chung minh rang | A |=12 véi i=12,...,167.
167
b) Tinh &_{A .
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Ch0 y: Nhimng cach giai khac HDC ma dung thi cho diém theo thang diém d3 dinh.

Cau Noi dung Piém
1 2 2
X“=y)+xXy(x —y)+xy=1
GD | (1) ( )2 ( ) 1.0
(x*—y) +xy=1
=x>— b+b=1
pat 127X 7Y Hetrothanh: | (*)
b = xy a’+b=1
a*+a’-2a=0 |a(a’+a-2)=0 1.0
(*) = &
b=1-a b= 1 a’
Tu d6 ta co: ( ) ,( -2 )}
Véi (a;b) =( tacohe{ Z}L/ Oc>x—y 1 1.0
Xy
- X —y_l
Véi (a;b) =(L0) taco he: { 0 < (xy) € {(0:-1);(10);(-10)} 1.0
Xy =
Vi (a;b):(— tacohe { _y__
__3 y=_3
= y= X = X =>x=-1Ly=3 1.0
X +2x+3=0  [(x+1)(x* —x+3)=0
Két luan: Hé phuong trinh ¢6 cac nghiém:
(3 y) < [(£2):(0-1): (£0): (-10):(-£3)}
2 a) Bang quy nap, ching minh dugc u, e(32) (1) 1.0
(6 d) Xét f(x)=x*-2x+2, Vvxe(L2) 05
f'(x)=2x-2>0, vxe(}2) '
Cou, =uf —2u, +2:%< u,. Suyra (u,) la ddy giam (2) 1.0
T (1),(2) suyra ILeR:limu, =L (0<L<2).
X , {Lzl (t/m) 1.0
Chuyén qua gidi han, duge: L=L"-2L+2 <
L=2()
Vay limu, =1. 0.5
b) Xét f(x)=x*—-2x+2
f'(x)=2x-2=0<x=1
=1
" 0.5

f(x):xc{xzz




Bang bién thién

X —o0 0 1 2

+00

+00

f(x)—x + + 0 - 0 +

Tur bang bién thién, ta co:

TH1: m=1=u, =1VneN =limu, =1

TH2: m=2=u,=2,VvneN = limu, =2

TH3: m=0=u,=2=u,=2,vn>2=limu, =2

0.5

TH4: me(12), twong ty y a) suy ra limu, =1
TH5: me(2;+x). (u,) laday tang. Gia st (u, ) bi chan trén.
Khidé 3L e R:limu, =L (L >2)

, L=1{(l
Chuyén qua gidi han, duoc: L=1" -2L+2 < {L _, EI;

Vay limu, =+o.

0.5

TH6: me(0;1) = u, €(1;2). Theo TH4, suy ra limu, =1.
TH7: me(—0;0) = u, €(2;+). Theo TH5, suy ra limu, = -+wo.
Vay me [0; 2] thi day s6 c6 gioi han hitu han.

0.5

(2a)

LoD () ]=yr[FO)+1] (%)

Chon x=-1y=0= f(0)=0

0.5

Cé dinh x; L4y v;,y, e R saocho f(y,)=f(y,). Thay vao (*), dugc

y, f [f (x)+1]= f[(x+1)f(yl)]: f[(x+1) f (yz)]:yzf [f (x)+1]:> Y, =Y,

Suyra f ladon anh.

0.5

Cho y=1, kéthop f ladon anh. Ta co:

fI(x+1) f(Q)]=f[f()+1]=(x+1)f(1)=f(x)+1= f(x)=ax+b, (abeR)

0.5

b=0
Thir lai thiy {[a =0 thoa man.
e
Vay ham sé cantim [a f (x)=0,vxeRR; f (x)=X,VxeR.

0.5

(G a

=

a) Taco
CACD =CH? =CBCE, suy
ra tir gidc ABED ndi ti€p.

1.0




AB la tryc ding phuong cia (O) va dudng tron (ABED) 0.5

DE la tryc ding phuong ctia (ABED) va dudng tron dudng kinh CH 0.5

CF la tryc ding phuong cua (O) va dudng tron dudng kinh CH 0.5

Suy raDE, AB va CF dong quy. 0.5

b) Goi M 1a giao diém cua DE, AB va CF . 0.5

Tacd PQ la tryc dang phuong ctia (C) va (O) nén OC L PQ. '

Ta ciing dé thiy OC L DE. 0.5

Honnita M chinh la tim dang phuong ctia ba duong tron (C), (O) va dudng tron 0.5

duong kinh CH . Suy ra PQ diqua M. '

Vay DE,PQ cung di qua M va cung vudng goc véi OC nén trung nhau. Suy ra 05

P,D, E,Q thing hang. .
(256) 2) Gia | A A |-k =L Suyra |A|=k|A|, Vi, j =1167,i = j (mau thuin) 05

Dodd |ANA| =1val|A|=12v6ii,j=12..,167 vai khacj. 0.5

167
b) Ta s& chimg minh |(JA| =1 (*).
i=1

That viy, xét tapA. Td |ANA|=1l v6i i=2,..,167 suy ra mdi tap

A, A, ..., As chira ding mot phan tir ciaA. Do |A|=12 nén theo nguyén li 05

Dirichlet thi ton tai va c6 thé gia sa1a A,,..., A, cing chita phan tir a thuoc A. '

Néucod i >15saocho ag A thi |[ANA | = 1={A n(A\{a})| = 1.

Vay: A, n(A\{a}) ={b;} véi j=2,3,...,15 (1). D& thiy céc b; Ia phan biét nén

tir (1) suy ra A chita qua 12 phén tir. Trai v6i két luan|A | =12.

Tu(*)va|ANAFL I, j=12,..,167 vai khac j suy ra:

167 167 167 05

+|{a}|=167.11+1=1838.

UA|=[UA e ey = [U(A )




