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Cau 1 (2,0 diém)
1) Phan tich da thirc sau thanh nhan tu: (x - 1)(x + 1)(x + 3)(x + 5) + 15.

1 1 1

2) Cho xyz = 1. Tinh gia trj biéu thic: P = + +
I+x+xy l1+y+yz 14z+2zx

Cau 2 (2,0 diém)
1) Phan tich thanh nhan tr: @’ +5° + ¢’ — (a +b+ 0)3
’ . e 2 3 3 6
Ap dung tim x biét: (x +x+2) —(x+1) =x"+1
2) Tim s6 du trong phép chia cta da thirc: (x—1)(x+2)(x+3)(x+6)+2023 cho da

thire x> +5x+7
Cau 3 (2,0 diém)

1) Choa, b, clacac s6 tu nhién.
Chimg minh ring A = 4a(a + b)(a + b + ¢)(a + ¢) + b2c? 1a mét sd chinh phuong.
(S6 chinh phwong la binh phwong ciia mét sé tu nhién)
2) Tim cac s6 nguyén x va y thoa man 3xy + 2y —2x + 1 =0.

Cau 4 (3,0 diém) o o
Cho hinh vuéng ABCD, trén canh AB lay diém E va trén canh AD lay diém F sao

cho AE = AF. V& AH vudng goc v6i BF (H thudc BF), AH cit DC va BC lan luot tai
M va N. Chimg minh rang:
1) AM =BF;
2) Tk giac AEMD la hinh chir nhat;
S SR
AB* AM* AN?
Cau 5 (1,0 diém)

3)

2
\ cy . ) A, X +x+1 L.
Tim gia tri nho nhat cia P = ————— véi x = -1
x +2x+1




HUONG DAN CHAM

Cau Pép 4n Piém gl‘::f
a) (x-1Dx+1Dx+3)(x+5)+15
=(x*+4x - 5)(x*+4x +3) +15 0,25
=[(x*+4x -1)—4|[(x>*+4x - 1)+ 4] + 15 0,25 1.00
=(x* +4x-1)*-16+15 s |
= (x> +4x—-1)°-1 ’
= (x? +4x - 2)(x* + 4x)
_ 2 0,25
=x(x +4)(x*+4x-2)
1 1 1
P= + +
1 l+x+xy 1+y+yz 14+z+2zx
0,25
P z zZX n 1
z+xz+xyz zx+yzx—+yzzx 1+4+z+zx
Thay xyz = 1 va biéu thirc P ta co: 1,00
P z n 7X n 1 0,25
z+xz+1 zx+14z 14z42zx
P_ z+zx +1 0,25
z+zx +1
P=1.VayP=1 0.25
Phén tich da thirc thanh nhan tir: o’ +5* +¢* —(a+b+c)
r 3 3 3 0725
Taco @’ +b°+c’ —(a+b+c) =(a+b) +c* —3ab(a+b)—(a+b+c)
=(a+b+c)3—3c(a+b)(a+b+c)—3ab(aer)—(a+b+c)3
=—3(a+b)[c(a+b+c)+ab:| 0,25
=—3(a+b)[a(b+c)+c(b+c)]=—3(a+b)(b+c)(a+c)(*) 1.00
r 9
Tim x biét: (x* +x+2)3 —(x+1)" =x"+1
Taco: () +(x+1) +0 —(x* +x+2) =0 0,25
2 | o3(FHx+1)(x7+1)(x+2)=0 (Theo (*¥)).
Vi x*+x+1=0; x>+1=0v6 nghiém .
KL:x=-2 0,25
P:(x—l)(x+2)(x+3)(x+6)+2023
P=(: +5x—6)(: +5x+6)+2023 0,25
bitx?+5x+7=t 1,00
0,25

Taco P =(t— 13)(t- 1)+2023

P=t>—14t +13 + 2023

0,25




P=1t>—14t+ 2036

Do d6 khi chia P =2 — 14t + 2036 cho t ta c6 s6 du 14 2036 0,25
1) A=4a(a+b)a+b+c)a+c)+b? 0.25
A = 4(a* + ab + ac)(a® + ac + ab + be) + b*¢? ’
Data’+ab+ac=t
Ta cd A = 4t(t + be) + b>c? 0,25
A =42 + 4t.bc + b’c? 1,00
A = (2t +be)* = [2(a® + ab + ac) + be]* = (2a2 +2ab +2ac +be)* | 0,25
Vi a, b, ¢ 1a cac s6 tu nhi€n nén A 1a mdt s6 chinh phuong. 0,25
1) 3xy+2y-2x+1=0< Bx+2)y=2x-1
~ 2x-1 o -2 0,25
3 C3x+2] 3
y:2x_1:>3y 6x—3 2(3X+2) 7 o 7 0.25
3x+2 3x+2  3x+2 3x+2
y 14 s0 nguyén thi 3y ciing la s0 nguyén. Dé 3y nhéan gia tri 1a s 1,00
nguyén khi 7 chia hét cho 3x + 2 0,25
Hay 3x + 2eU (7) = {1;+7}
e{-1;-3}
Véix=-1thiy=3;véix=-3thiy=1. 0,25
Vay (x;y) e {(-1:3),(-3;1)}
A E B
H
F
M C
N
Xét A ADM va A BAF co: 0.25
ADM =BAF =90’ ’
41 A/D\Z AB/(ianh hinh Vuong) 025 | 1,00
DAM = ABF (cung phu véi goc HAB)
Do d6 A ADM = ABAF (g.c.g) 0,25
Suy ra AM = BF (2 canh tuong ng) 0,25
Do A ADM = A BAF (g.c.g) chirng minh cau a 0.25
4.2 | Suy ra DM = AF (2 canh tuong ung) ’ 1,00
Ma DM // AF (Do AB//CD, E thudc AB, M thugc CD) 0,25




Suy ra AEMD 1a hinh binh hanh. 0,25
Mit khac DAE =90° (Do DAB =90°va E thudc AB). 025
Do d6 tir giac AEMD 1a hinh chir nhat. ’
Vi AD//CN = AD _AM (Hé qua dinh 1y Ta 1ét) = AD _CN 0,25
CN MN AM MN
Vi MC//AB = MN _cM (Hé qua dinh 1y Ta 1ét) = AB_CM 0,25
AN AB AN MN
4. 2 2 2 2 1
3| guy ra AP AB _CMTHCNT (i M2 + ON? = MN? ,00
AM®  AN? MN’® 0,25
theo Pinh 1y Pytago dp dung trong tam giac vuong CMN)
2 2
SuyraAB2+ABzzl(V‘1AD=AB):> 12: 12+ 12 0,25
AM~ AN AB~ AM~ AN
_ X x+l Z(x+1)2—x: __x Dol
X +2x+1 (x+1)2 (x+1)2 (x+1)2 0,25
P:l_LJr_ 1 5= l_L_F 1 > +§
5 x+1 (x+1) 4 x+1 (x-|—]) 4 0,25
Pz(l—Lj+EZE,Vx¢—1 1,00
2 x+1) 4 4 0,25
Vay P dat gi4 trj nh6 nhét 1a % khi %-Ll —0ox=1 (théamin) | 025

X+




