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Cau 1 (5,0 diém)
1. V&i a0 va a#1, rat gon biéu thirc P= \Fag @1+1+a+§&.

2. Cho phuong trinh (m+1)x+(3m—1|x’~x—4m+1=0 (v6i m 1a tham s6), Tim m dé
phuong trinh da cho c6 3 nghiém phan biét.
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3. Cho da thitc Plx|=(x-2] Uypp3 X+ X +..+a,X +a;x+a,. Tinh gia tri cia
'/‘7\ 4 2 2
bi€u thirc Q:(ao+a2+a4+azozo+azoz3) (a1+a3+a5+a2021+a2023) .
Cau 2 (4,0 diém)

1. Giai phuong trinh 2x*+3x—2=(2x—1)v2x2+x—3.

2, 2, 2Xy _
cre A . X +y +—=—=1
2. Giai hé phuong trinh x+y
2X+3y—Vx+y=x
Cau 3. (3,0 diém)
1. Tim tat ca cdc sO tu nhién X,y thoa man x*(y—1)+y*(x—1)=1.
2. Cho cac so thuc duong a,b,e thda man a+b+c=3. Tim gia tri 16n nhat cia biéu

, ab bc ac
thire P_\/ab+3c+\/bc+3a +\/ac+3b
Cau 4. (6,0 diém)

Cho 3 diém phan biét ¢ dinh A,B,C cung nam trén duong th'flng d (diém B nim
gitta A va C), goi I 13 trung diém cta doan thang BC. Puodng tron tim O ludn di qua
hai diém B va C (diém 0 khong thudc d ). Ké cac tiép tuyén AM, AN véi dudng tron
tam O (M,N 1a céc tiép diém). Puong thang A cit Od tai diém E va cit BC tai diém K.

1. Chtrng minh t&r gile OMNI noi tiép va AH.OA= AN

2. Khi duong tron tam O thay d6i, chirmg minh MN lu6n di qua diém K c6 dinh.

3. Tia AO cat duong tron tam O tai hai diém P,Q (diém P nam gitta A va O). Goi
D la trung diém cua doan thang H. Tir H ké dudng thang vudng goc voi AD va cit
duong thang MP tai E. Chirg minh P 13 trung diém cua AE.

Cau 5

Cho mét bang 6 vudng kich thude 10x10 gom 100 6 vudng don vi (canh bang 1).

L. Pién vao mbi 6 ) vuong don vi mot trong cho s —1; 0; 1. Xét cua tong cua tat ca
cac s6 da dién trén mdi hang, mdi cot va hai dudng cheo cua hang da cho. Hoi cac
tong d6 c6 thé nhén bao nhiéu gia tri va chung minh trong do co hai tang bang nhau.

2. Dién vao mdi 6 vudng don vi mot sb nguyén duong khong vuot qua 10 sao cho
hai s ¢ hai 6 chung canh hodc chung dinh la hai s6 nguyén t6 cung nhau. Chimg minh
trong bang da cho ton tai mot s6 duoc dién it nhat 17 1an.




Huwéng dan giii

Cau 1: (5,0 diém)

1. V6i a0 va a#1, rat gon biéu thic
.P:a+ a+1+ 1 + Va

a+vVa-2 +a+1 a+2+va

2. Cho phuong trinh
im+1)x+(3m—1|x’~x—4m+1=0

(v6i m 1a tham s6). Tim m dé phuong trinh d3 cho c6 3 nghiém phén biét
3. Cho da thtrc

Plx)=(x =2/ =y, X"+, X+ .. 40, X +a, x+0,

. Tinh gia tri cua biéu thic
Q:(ao+az+a4+azozo+azozz)2_(al+a3+as+azozl+azoz3

2

Lo1 giai:

1. V61a=0 vaa#l,ta co:
P:a+ a+1+ 1 + Va

a+va—2 Va+1 a+2+a

a+va+1 1 +1

Z’(JE+2)(JE—1)+JE—1+JE+2

L a+3a+2 :(JE+1HJE+2t:¢E+1
Wa+2)[Va—1)" [Va+2|[Va—1)" Va-1

Va+1
Ay P=
Vay Pl

2)

(m+1 x+(3m 1|x*—x—4m+1=0

=(m+1)x’—(m+1)x’+4mx2—4m—1¢
=(m+1)x*(x—1)+4m(x—1)(x+1)—¢
=(x—1)[(m+1)x2+4mx+4m—1]=é

(m+1)x2+4mx+4m—1:0(2)

bé - pt (1) c6 3 nghiém phan biét thi pt (2) la pt bac 2 c¢6 2 nghiém phén biét khac 1
Diéu kién dé pt (2) 1a pt bac 2 ¢6 2 nghiém phan Sm+1/0 biét:
m+1#0

A'>0

— m#—1
4m’(m+1)(4m—1/>0

m#—1
—-3m+1>0
m#—1

=

= 1
m<—
3




Thay x = 1 vao (2), ta c6:

im+1)-1°+4m-1+4m—1=0=9m=0

m#—1
Pt (2) 1a pt bac 2 c6 2 nghiém phan biét khéac 1 khi va chi khi m#0

m<—
3

3. a,+a,+a,+...+a,,,=P[1]=(1-2|
a,+a,+a,+...+ay, = P(—1)=[—1-2]
Q:(ao+az+a4+azozo+azozz)2_a1
‘.J(ao+az+a4+-~+azozo+azozz+a1+aa
gy =0y = A3 = A5~ ... = Aypp; — g3
(;(_1).<_32023)

(32023

Vay 00323

Céu 2. (4 diém)

1. Giai phuong trinh
2x*+3x—2=(2x—1)V2x2+x-3
2. Giai hé phuong trinh

x2+y2+2ﬂ:1
xX+y

2x+3y—\/x+y:x2

Lo1 giai:

1.DK: 2x24x—3>0=(x—1)(2x+3)>0
=2x2+3x—2=(2x—1)V2x2+x-3
=(2x—1)(x+2)=(2x—1)V2x2+x-3

THI: 2x-1=0=x=2 (loi)

_3+37
x="— (tm)
- x+2=\2x2+x-3

TH2: x+ X2+x—3= 3.V

x= (tm)
2

Vay phuong trinh c6 tap nghiém

. 3+v37 3-437

o2 2

2.DKx+y>0

x2+y2+%=1(1)

2x+3y—Vx+y=x2(2)
bat S=x+y, P=xy (S2 24P, S>0)

(1) ‘=’52—2P+%=1=83—25P+2P—{,

=5(S-1)(S+1)-2P(5-1)=0



=(S-1)(S2+S-2P)=0
=(x+y—1)(x2+y2+x+y)=0

Vi x220,y220,x+y>0 nén x2+y2+x+¢
—x+y=1—y=1-x, thay vao (2), ta co:
2x+3-3x—1=x2=x2+x-2=0=(x+(

Vay hé phuong trinh ¢6 tap nghi¢m
§={(-2;3);(1;0)]}

Cau 3. (3 diém)

1. Tim tit ca cac sb tu nhién x, y thod man

X(y=1)+y*(x—1)=1

2. Cho céc sb thuc duong a, b, ¢ thoa man a+b+c=3. Tim gia tri 16n nhét cta biéu thuc

P:\/ ab +\/ bc +\/ ac

ab+3c \bc+3a \ac+3b

Lo1 giai:

1.bat

S=x+y, P=xy (§>0,P >0, S2 > 4P).

phuong trinh da cho tré thanh

SP—S2+2P—1 < 5§2—-SP-2P+1

= (S+2)(§—2—P)=-5

~S+42,5-2—-PU(-5)={+1;+5}
S+2=5 @[5:3

S—2-P=—-1 |P=2

ViS+2>2nén

— x, y la nghiém cua pt x’—3x+2=0 = (x—1)(x—2)

Vay (x;¥) € {(1' 2); (2, 1§
/ 1
2. p= z ab+30 Z\/ab+ a+b+c)c _Z (c+a) c+b)SZ§

(Dau “="xayrakhia=b=c= 1)

a b
_+_
a+c b+c

21.3:
2

N |

Céu 4 (6 diém)

Cho 3 diém phan biét ¢6 dinh A, B, C cing nim trén duong thing d (diém B nim giira
A va C), goi I 1a trung diém cua doan thang BC. Puong tron tim O ludn di qua hai
diém B va C (diém O khong thudc d). Ké céc tiép tuyén AM, AN voéi dudng tron tam
O(M, N 1a cic tiép diém). Puong thang MN cat OA tai diém I va cit BC tai diém K

1. Chtrng minh tir gidc OMNI ndi tiép va AH.OA=AN>

2. Khi dudng tron tam O thay doi. Chimg minh MN luén di qua diém K c¢6 dinh

3. Tia AO cat duong tron tam O tai hai diém P, Q (diém P nam giita A va C). Goi D

1a trung diém cua doan thang HQ. Tir H ké duong thiang vudng goc véi MD va cit
duong thang MP tai E. Ching minh P 1a trung diém ME

Loi giai:



E

1). Vi £ AMO= £ ATO= £ ANO=90 nén 5 diém

A, M, I, O, N cung thudc duong tron duong kinh AO

-> OMNI ndi tiép

Vi AM = AN (tc hai tiép tuyén cit nhau); OM = ON (= R) -> AO la dudng trung truc
ciua MN -> AOLMN

Trong AANO (£ANO =90; NH L AO), ta co:

AH.OA=AN*

2)

AAHK ~ AAIO(g . g) -> AK ‘Al AH ‘A0 = AM

2 — AK = AM (khong do1) >K c¢6 dinh
Vay MN luén di qua diém K cb dinh

ME M
3) AMHE ~ AQDM(g . ) -> 77+ gD
MP _ QM

MH  QH
~ ME=2MP

AMHP ~ AQHM(g . g) > ——
ME QM _2QM _2MP
MH QD 2QD MH
— E 14 trung diém MP

Céu 5 (2 diém)

Cho mot bang 6 vuong kich thuoce 10 x 10 gom 100 6 vuong don vi (canh bang 1)

1. Dién vao mdi 0 vudng don vi mot trong cac s6 - 1; 0; 1. Xét cac tong cua tat ca cac
s6 da dién trén mdi hang, mdi cot va hai duong chéo cﬁa bang da cho. Hoi céc tong d6
c6 thé nhan bao nhiéu gia tri va chirng minh trong d6 c¢6 hai tong bang nhau

2. Dién vao mdi 6 vudng don vi mot sé nguyén duong khong vuot qua 10 sao cho hai
s6 & hai 6 chung canh hoic chung dinh 13 hai s6 nguyén t6 cing nhau. Chémg minh
trong bang da cho ton tai mot s6 duoc dién it nhat 17 1an




Loi giai:
1)
Vi bang 6 vudng kich thuge 10 x 10 nén ¢6 10 hang, 10 ¢dt, 2 dudng cheo — Co 22
tong
Ma khi dién vao mdi 6 cac s6 —1; 0; 1 thi mdi téng nhan 1 trong 21 gia tr1 —10, - 9, —
8, ...,10

22

Theo nguyén li Dirichlet, c6 it nhét 5 T1=2 téng nhan cing 1 gié tri
Hay hai téng d6 bang nhau

2)

Xet bang vuodng 2 x 2, vi cac 0 trong bang vudng nay déu chung canh hodc chung dinh
vO1 cac 0 khac nén c¢6 to1 da 1‘ sO chan, 1’ SO cl}ia hét cho 3 ,

— Trong bang vudng 2 X 2 ton tai it nhat 2 s6 1¢ khong chia hét cho 3

Chia bang vuong 10 x 10 thanh 25 bang 2 x 2 thi c6 it nhat 50 s6 1€ khong chia hét cho
3

Ma tir 1 dén 10 c6 3 sd 1é khong chia hét cho 313 1,5,7

A 17 T~ A . AL A A, 7. 50 X
Theo nguyén li Dirichlet, ton tai mdt s6 dugc dién it nhat 3 + 1=17 lan



