PHONG GIAO DUC VA PAO TAO PE KHAO SAT HQC SINH GIOI
HUYEN KIM THANH MON: TOAN 8
NAM HOC 2024-2025
Thoi gian 1am bai: 120 phut
(Khéng tinh thoi gian phdt dé)
(Dé khao sat gom c6 05 ciu, 01 trang)

Céu 1 (2,0 diém)

, 2 2 x+1
1) Cho biéu thirc: A=| ————| ——x-1]|:

x—1

(vOix#0;x #-Lx#1)

3x x+1\ 3x X

Rat gon A va tim gi tri nguyén ctia x dé A nhan gia tri nguyén.

2) Tim da thie f(x)biét: f(x)chiacho x - 3 du 2, f(x)chiacho x +4 du9,
va f(x):x*+x-12 duoc thuong 1a x* +3 va con du
Cau 2 (2,0 diém).

1) Giai phuong trinh : — ! +— ! +— ! _ L
X +9x+20 x"+11x+30 x"+13x+42 18

- r+y+azy+1=0
2) Giai hé phuong trinh 31 — 2y = 22

Cau 3 (2,0 diém)
1) Tim céc cip s (x; y) théa min x, ye Z va 6x° + > +5xy—8x—3y+7=0

5

P =(2+2023) +(2y -2024) + (32 +2025)

2) Cho =z;y;2 1a cac sb nguyén va
S=x+2y+32+2024

Chung minh rang P chia hét cho 30 khi va chi khi S chia hét cho 30.
Céu 4 (3,0 diém).
ABC  AC
2 AB+BC

1) Cho tam giac ABC vudng tai A. Chimg minh ring: tan

2) Cho tam giac ABC ¢6 ba goc nhon. Cac dudng cao 4D, BE,CF cit nhau tai
H.
a) Chimg minh tam giac AEF ddng dang véi tam gidc ABC.
b) Goi O 1a trung diém cua BC,/ 1 trung diém ctia AH . Giao diém EF va

OI cit nhau tai K. Chimg minh rang : 4H” = 4IK.I10
Cau 5 (1,0 diém)

Xét hai s thuc a, bsaocho 1<a<2; 1<h<2 .Tim gia tri lon nhét cua biéu

thire A:£a+b2+iz+gj(b+a2+i2+g}
a b b” a
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Cau Noi dung Piém
A= i_i,(x_ﬂ_x_lj X1
| 3x x+1\ 3x x
4ol 22 '(x+1)—3x(x+1)]x—1 0.5
| 3x  x+1 3x X
A:_i_2(l—3x)} X
| 3x 3x x—1
2
Y=o X _ X 0,25
x—1 x-1
2 2
+Véoi x#0;x#%1. Tacod A=Y oy 2
x—1 x—1 0,25
+Dé A e Zthi(x-1)phdilaudcciasuyra x—1e{+l; +2}
+ Xeét ting truong hop tim x 0.5
1 + Déi chiéu diéu kién tim dugc x = 2 hodc x = 3 théa man va két luan ’
Do f(x) chiacho x*+x—-12=(x-3)(x+4) dugc thwong 1a x*+3 con
0,25
du’néntacc’):f(x):(x+4)(x—3)(x2+3)+a.x+b
Cho x=—4= f(x)=—4a+b=9
0,25
Cho x=3= f(x)=3a+b=2
Khi do6 ta co hé:
—4a+b=9 —Ta=17 a=-1 a=-1 0,25
= = =
3a+b=2 3a+b=2 3.-D)+b=2 b=5
f(x):(x+4)(x—3)(x2+3)—x+5
=(x" +x-12)(x* +3)—x+5 0,25
=x"+x —9x* +2x-31
1 1 1 1
+ + =—
¥ +9x+20 x*+11x+30 x*+13x+42 18
1 N | N 1 1 0,25
(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
Ciu 2 DK : x#-4 ;x#-5X#-6 ;x#-7




(2

1 1 1 1 1 1

1

- + - + -
diém) (x+4) (x+5) ((x+5 (x+6) (x+6) (x+7) 18 0.25
1 B 1 _L >
x+4 x+7 18
X +11x-26=0
0,25
(x+13)(x=2)=0
x=-13 (t/m); x=2 (t/m) 0.25
Vay phuong trinh c6 cac nghiém x, =—13;x, =2.
r+y+azy+1=0 0.25
3z —2y = 22
Viét dugc thanh {(Hl)(yH)_o
3z —2y =22
1“1:0 hw«y“:o 0.25
3z —2y =22 3z —2y =22
v+1=0 z=-1 0.25
1/ 32— 2y — 22 glalduoc[ 15
== 0.25
y+1=0 y=-1
2/ 30— 9y — 29 S8 duoc L? 20
3
Tacod: 6x° +y° +5xy—8x—-3y+7=0
4" +4xy+y* +2x° +xy—8x-3y+7=0 025
(2x+y) +x(2x+)=32x+)-2x-3)+1=0 ’
(2x+y)2+(2x+y)(x—3)—2(x—3)+1:0
(2x+y)2 +(x-3)(2x+y-2)+1=0
(2x+y 2)(2x+y+2+x 3)+5 0 0,25
Cau 3 (2x+y-2)(3x+y-1)=-5
(2 2x+y—-2=-5 =5
y—4= X =
<2 THI: ™
diém) {3x+y—1:1 ®{y=—13( )
2 2=1 7 0,25
TH2: |7 TR ST )
3x+y-1=-5 y=17
TH3: Xy o X (TM)
3x+y—-1=-1 y=21
2 1 5 0,25
TH4: Xty—e=- r= (TM)
3x+y—-1=5 y=-9




Vay (x5y) 1a(5;-13);(5-9):(=7:17);(~7;21)

Dit a = 7+ 2023;b = 2y — 2024;¢ = 3z + 2025 VOi a;b;c 1a cac sb nguyén.
P=ad"+b"+¢

Khi d6 ta co:
1do {S:a+b+c

XétP—S:(as—a)+(b5—b)+(c5—c)

0,25

Ta c6 ching minh v6i moi s6 nguyén m thi m® —m chia hét cho 30
That vay:

m’ —m =m(m* —1) = m(m®* —=1)(m* +1)

=m(m® —1)(m* —4) + 5m(m* - 1)

=m(m—=1)(m +1)(m —2)(m +2)+ 5m(m —1)(m + 1)
V&i moi s6 nguyén m thi m;(m —1);(m +1);(m —2);(m +2) 1a 5 s6
nguyén lién tiép nén trong d6 c6 mot thira sé chia hét cho 2 ; mot thira s6
chia hét cho 3 ; mot thira s6 chia hét cho 5 ma 2;3:;5 nguyén t6 cing nhau

tirng d6i mot nén tich cta ching chia hét cho 2.3.5.

0,25

Do d6 m(m —1)(m +1)(m — 2)(m + 2) chia hét cho 30.
Tuong tu m(m — 1)(m + 1) chia hét cho 6, ma (5, 6) =1 nén
5m(m —1)(m + 1) chia hét cho 30.

Vay v6i moi s6 nguyén m thi m’ —m chia hét cho 30.

0,25

Dodé P-S = (a5 —a) +(b5 —b)+(05 —c) chia hét cho 30 véi a:b;c 1a cac

sd nguyén. Suy ra P — S:30
do @6 P chia hét cho 30 khi va chi khi S chia hét cho 30.

0,25

Cau 4.1
(1

diém)

ABC  AC
2 AB+BC

Cho tam giac ABC vudng tai A. Chimg minh rang: tan

A

B C

V€ phan giac AD cua tam giac ABC,

tan ¢ :tanzﬂﬁz£ (1)
AB




AD _DC

. 4B BC
Ma BD la phan giac goc ABC nén

AD DC _AD+DC _ AC
AB  BC AB+BC AB+BC

2)

Theo tinh chét day ti s6 bang nhau ,

Cau 4.2
(2

diém)

ABC  AC
= B+ BC
Tu (1) va (2) suy ra
A

2a

Xeét AAEB va AAFC co:
BAC chung

AEB = AFC = 90"

AE AB
Do d6: AAEB «» AAFC(g.g)suy ra:— =——
(gg) Y AF AC

0,5

XEétAAEF vaAABC coO:

BAC chung

AE 4B

—= —(cmt)

AF AC
Nén A4AEF «» AABC(c.g.c)

0,5

2b

Céc AAEH va AAFH vuong tai E va F ¢6 EI va FI 1a trung tuyén thudc

canh huyén AH nén IE = IF=%AH = [ € duong trung truc cua EF (1)

Chung minh tuong tu: OF = OF=%BC = O € duong trung truc EF  (2)

Tu (1) va (2) suy ra: Ol 1a duong trung tryc cua EF nén O7 | EF tai K

0,25

Mt khac: 14 = IF(z %AHJ — AAIF can tai I nén FAI = AFI

Tuong ty: OFB = OBF

0,25




OBF + FAT =90°(do AADB vuéng tai D)
Do d6: AFI+ BFO =90° = IFO = 90"
Tuong tu: IEO =90’

Ta c6: AIKF @ AIFO(FIO chung, IKF = IFO =90’ 0,25
Nén %:E: IF? = IK.IO
Ma IF = %AH = [F*= %AH2 0,25
Vay AH? = 4IK.I0
2
. +
Ap dung BDTxyS(x 4y ) e
2 0,25
Caus 4 2 4 (a+2+b+Z+a2+42+b2+b42)
A:(a+b2+—2+—)[b+a2+—2+—Js a a
(1 a b b a 4
i€ 2 2 0,25
diem) bata+—=x; b+—=y
a b
:>a2+izzx2—4; b2+i=y2_4
a b
Laico 1<a<2;1<h<2suyra(a-1)(a—2)<0=a’<3a-2
2
242 37282 3 0<x<3
a a a
(b-1)(h-2)<0=b><3b-2
2
pa2obH2 307242 e 0<y<3 0,25
b b b
x+y+°+3"—8)  (343+949-8)
NénAS( Y J )g( )=64
4 4
a+b2+iz+g:b+az+iz+z
. a a=b=1
Dang thire xay ra khi {(a—1)(a-2)=0 =S b2
a=0b=
(b-1)(b-2)=0 0,25
=b=1
Vay Max A= 64 < | .
a=b=2




Xem thém: PE THI HSG TOAN 8
https://thcs.toanmath.com/de-thi-hsg-toan-8
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