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Mon:Toan
Thoi gian: 150 phit (khdng ké thoi gian giao dé)
(Pé thi co 01 trang; gom 05 cdu)

PE CHINH THUC

Bai 1.(4,0 diém)

1. Rut gon biéu thic:

2x34x%2-x  x%4+x\ 2x%+x-1
A= )

x3—-1 x2-1

4+ = .V('rixiil,x;t%

x2-1 2x—1

2. Cho ba s6 x, v,z khac 0 va thoa man: l+l+l: !
X y z Xx+y+z

Tinh gié tl'i bléu thirc P = (xzozs i yzozs )(yzoz3 4 52023 )(Zzoz3 n x2023)

Bai 2. (4,0 diém)

9%’ 3
(x-3)"
2. Tim x va y thoa man dong thoi ca hai hé thirc sau:
X+y’=9 () vax?+2y’=x+4y(2)
Bai 3. (4,0 diém)
1. Giai phuong trinh nghiém nguyén duong: x* + y* =3 —xy.

1. Giai phuong trinh x* + 40

2. Cho x,yla cac s nguyén théa man dang thirc 3(x*~1)=2(»* -1)

Chtng minh rang x* — y*chia hét cho 40
Bai 4. (6,0 diem) o
Cho doan thang AB. K¢ tia Bx vudng goc voi AB tai B. Trén tia Bx lay diém C
(C khac B). Ké BH vuong goc véi AC (diem H thuoc AC). Goi M 1a trung di€ém cuia
AB.
1. Ching minh rang: HA.HC = HB?
2. Keé HD vudng goc voi BC (D thuge BC). Goi I la giao diém ctia AD va BH.
Chung minh rang ba diém C, I,M thang hang.
3. Gid st AB ¢ dinh, didm C thay déi trén tia Bx. Biét 2L S 4B _|
IC HA BM
Tim vj tri ciia diém C trén tia Bx sao cho dién tich tam gidc ABI 16n nhit.
Bai 5. (2,0 diém)
Cho céc s a,b,c khong am théa man a+b+c =3

Tim gi4 tri nhé nhét cta bicu thirc P=(a-1) +(b-1) +(c-1)’

HET!
Cdn bo coi thi khong giai thich gi théem
Hovatéen thi sinh: ...........ccccoooeiiiiiiiiiiiiiiiiieee SBD............



HUONG DAN CHAM

Cau Hudng din chim Diém
. 1 .z , L g A .
2ld 1. - Vle;til,x;tE, bi€u thirc A xac dinh nén ta co :
A 2x3+x2—x_x2+x '2x2+x—1+ X
-1 -1 K- 2x—1
2
_ x(2x +x—1)_x2+x x* -1 . 0.5
x* -1 X2-1 | 2x%+x-1 2x-1 ’
2
x(x®—1 2
_ (3 )_ );+x L X 0.5
x -1 2x“+x—-1 2x-1
o x(x—=D(x+1) B x(x+1) N X
(=D +x+1) (x+DRx-1) 2x-1
_ x(x+D x X
2+x+D) @2x-1) 2x-1 0,5
X +x
X rx+l 0.5
2 2
+
Vay : A = ;C al (V(’yix;til,x;tl)
xX“+x+1 2
2d Z.Tacé:l+l+l: ! < (yz+xz+xy)(x+y+z)=xyz
X Yy z x+y+z 0,5
S xyz+xXz+ Xy +y zHxyz+ Y x+ 2y + 2 x + xyz = xyz
SXy+xz+ Y x+yz+2y+ 2 x+2xyz =0
<:>(x+y)(x+z)(y+z)=0 0,5
x= _y x2023 — _y2023 x2023 + y2023 — 0
P =7 2023 - _ 2023 P 2023+ 2023 =0
y y2023 22023 y2023 22023 O > 5
z=—X z77 =—x z77+x77 =0
:>P=(x2°23+y2023)(y2023+22°23)(22°23+x2°23)20. 0’5
2 | 1. bKXD: x # 3. 0,25
2 2 2 2 \? 2
R 2:40@(“ 3’“) SO g0-0e| | —6 2 _40-0 0.5
(x—3) x-=3 x=3 x-=3 x—3 )
2
Pt =2 3 ta ¢6 phuong trinh t* — 6t — 40 =0 & (1-10)(t+4)=0 0,25
o
=1 0,25
=4
2
t=10< =10 < x> —10x+30=0 vO nghiém;
x_

0,5




2 =2
t=—d o> =—4<:>x2+4x—12=0<:>(x—2)(x+6):0<:>[x 0,25
x—3 x=—6
Vay tap nghiém ctia phuong trinh 1a § = {-6;2}
2. Nhén hai vé phuong trinh (2) véi 3, ta dugc 3x> + 6y =3x +12y (3). 0,5
Trir hai phwong trinh (1) va (3) vé theo vé, ta duoc:
x-1’=2-y) ©oy=3-x. 0,5
Thé y=3—x vao (3), taduge x> —3x+2=0< (x-1)(x=2)=0 > =1 |
hodc x=2. 0.5
Véi x =1thi y=2.Véi x =2 thiy=1. ’
Vay (x;y) =(2; 1), (15 2).
1.Tacd: (x—y) 20 x’+y* 22xy =3 -xp>2xp < xy <1 0,75
Max,yeEZ+=20<xy<lsxy=1=2>x=y=1 0,75
Vay nghiém nguyén duong ctia phuwong trinh 13 (x, y) = (1;1) 0,5
2. Tacd 3(x" -1)=2(y" -1) = 3x* -2y” =1(¥) 0,5
Th1: Trudc hét ta ching minh x> - 18
Taco:
?=0;1;4(mod8 3x* =0;3;4(mod8
g (mods) g (mo ):>3x2 —2y* =0;6;3;1;4;2(mod8)
¥’ 50;1;4(mod8) 2y° 50;2(m0d8)
Do do tir (*) ta ¢6 :3x* -2y” =1(mod8) < x* = y* =1(mod8)
> —y? =0(mod8 2—y7)i8(1
oSxT -y (mo ):(x y) (1) 0.5
Th2: Ching minh x* —y*:5
, | x> =0;1;4(mod5) 3x* =0;3;2(mod5)
Ta co = = 3x’ -2y’ =0;3;2;1;4(mod5)
y 50;1;4(m0d5) 2y° 50;2;3(m0d5)
Do do tir (*)ta c6 :3x* —2y* =1(mod5) = x* — y* =1(mod5)
< x’—y?=0(mod5)= x* - y*15(2) 0.5
Twr (1) va (2) két hop véi (5;8) =1=> x* —)* 140 = dfem 0,5
X
0,5
(bao
C gbm
vé
H_~K | hinh
D va ghi
1 GT,
KL)
A // M // B
1. 1.Xét AAHB va ABHC c6: 1,5

+) AHB = BHC(do BH L AC)
+) HAB =HBC ( cung phu v61 HBA)




— AAHB ~ ABHC (g.g)

- H4 _ HB
HB

— HA.HC = HB?

2. Gia sir duong thang CI cat HD va AB lan luot tai cac diém x va
M

*Ap dung hé qua dinh 1y Ta 1ét vao cac tam giac: CAM', CM’B véi
HD // AB, ta co:
HK'= CK' KD _ CK - HK =KD (1)
AM' CM'° BM' CM' ~ AM'  BM’
*Ap dung hé qua dinh 1y Ta 1ét vao cac tam giac: IAM’, IM’B voéi
HD // AB, ta co:
HK KI KD KI HK KD
—=—, = = ——= - (2)
MB IM AM  IM- MB AM
Tu (1) va (2) suy ra:
HK HK _ KD KD _ MB_AM
AM' "M'B M'B AM'~~ AM'  M'B
—M’ 14 trung diém cta AB. Ma M ciing 13 trung diém ctia AB (gt)
— M tring v6i M. Vay 3 diém C, I, M thang hang

— AM > =M'B*> = AM = BM'

0,5

0,5

0,5

0,5

, MI CH AB MI HA.BM HA.AB HA
3.TacHh;: — — —=1=>—= — _
IC HA BM IC CH.AB 2CH.AB 2CH

2
- HA'CIj _ 1B - (1) (Vi:BM :ﬁ; Theo cau a: HA.CH = HB?)
2CH 2CH 2
HB AB

Ma AAHB ~ABHC nén — =-— (2)
HC BC

\ \ MI AB*? a’ MI a’
Tuo(l)va(2)suyra — = = = =
( ) ( ) y IC 2BC* 2x?° MC  a* +2x*
Sup (M __ & \ias -Lapso-4
Se; MC a*+2x*° “E 2

3 3 3 3 2
1 a’x a a

a a
=8,,,=—. = < = =
HE = 0" 02 1 ox? 2(a2 J 2 42a 42

Suy ra

e I 1
X X
4 (lz a2 a
Dau,="xayrakhi: —=2x o x’=— o x=—

X 2 \/5
4

V2

Vay Khi C trén tia Bx sao cho BC = —thi gia tri 1on nhét cta S up = ——

0,5

0,5

0,5

0,5

Vi céc s a,b,ckhong am théa man a+b+c=3.Taco :

2
*)(a—1)3 =a —3a2+3a—1:a(a2—3a+%j+%7a—1:a£a—%j +%—12%—1(1)
2
*)(b—1)3=b3—3b2+3b—1=b(b2—3b+%)+%—1:b(b—%j +%—12%—1(2)

2
*)(C—l)3 =c -3¢ +3c—1:c(c2 —3c+%)+’%—1zc(0—%) +3—C—IZ%TC—1(3)

0,5

0,25




Cong theo vé (1), (2) va (3) ta dugc :

(a=1) +(b=1) +(c=1)' 23 (a+b+c)-3=23-4=-2= P2 ">

El
4
Dau bang xay ra khi va chi khi :

3 2
¢ a_EJ - (a;b;c)=(0;%;zj

|
2

Vay MinP = —%khi (a;b;c)= (0;%;%)%‘1 cac hoan vi cua no

\S)

< (a;b;C)Z(—;O;

3 2
¢ C_EJ =0 (a;b;C)=(

N | W

W W

0,5

0,5

0,25

Luu y: Hoc sinh Iam cach khac néu dung van dugc diém to1 da.
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