UBND THANH PHO CHIi LINH PE GIAO LUU HQC SINH GIOI
PHONG GIAO DUC VA PAO TAO Nim hoc 2024-2025
Mén: TOAN - LOP 8
Thoi gian lam bai: 150 phut
(Pé nay gom 06 cau, 01 trang)
Cau 1: (2,0 diém).

2 3.3
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2) Cho a*(b+c)=b"(c+a)=2025 v6i a,b,c d6i mot khac nhau va khac 0.

Tinh gié tri ctia biéu thirc ¢ (a+b).

Cau 2: (2,0 diém).

1) Giai phuwong trinh:  Bx+1)(x—1)’Bx-=7)+7=0

2) Biét rang da thitrc f(x) chia cho x—2 du 11, chia cho x+2 du (-1), chia cho x* -4
dugc thuong 1a 3x va con du. Tinh f(2025) + f(-2025) .

Cau 3: (2,0 diém).

1) Tim tét ca cac cip sb6 nguyén (x;y)théa man y° + 2(x2 + 1) =2y(x+1)

2) Tim céc s ty nhién n dé (n2 —8)2 +36 1a s6 nguyén tb.

Cau 4: (2,5 diém). Cho tam giac ABC vudng tai A (AB < AC). Goi AD la tia phan giac

ctia goc BAC. Tk Dké DM 1. AB, DN L. AC (M € AB, Ne AC). Goi E 1a giao diém cua
BN va DM, F 1a giao diém cua CM va DN.

1) Ching minh t&r gidc AMDN 1a hinh vuéng va EF // BC

2) Chimg minh A4NB ddng dang voi ANFA.

3) Goi P 1a diém trén doan thang AN, O 13 diém trén doan thang AM sao cho
AP = MQ. Tim vi tri ctia P va O dé dién tich tr gidc MOPN dat gia tri nho nhét.

Céu 5: (0,5 diém). Cho 33 diém trong d6 khong c6 ba diém ndo thing hang va nim trong
tam giac déu c6 dién tich bang 1. Chirng minh rang t6n tai it nhat mot tam giac c6 ba

dinh 1 ba diém trong 33 diém da cho c¢6 dién tich nho hon %

Céu 6: (1,0 diém).
2
Cho hai s6 a, b #0 théa man 2a* + b + LZ = 4. Tim gi4 tri 10n nhat va gia tri nho nhat
a

ctia biéu thirc Q = ab+2024.

------- Hét
(Hoc sinh khéng dwoc sir dung may tinh cam tay)
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Ta co
a’ (b+c):b2(c+a)
a’b+a*c—b’c—ab* =0
ab(a—b)+c(a—b)(a+b)=0
(a—b)(ab+bc+ca)=0

Ma a-b#0, suy ra:
ab+bc+ca=0
bc=—a(b+c)

—abc =a’ (b+c) =2025(1)

0.25

0.25




ab+bc+ca=0
ab = —c(a+b)
—abc = ¢’ (a +b).(2)

Tu (1) va (2) taduge ¢*(a+b)=2025.

0.25
0.25

Gx+1)(x-1’GBx-7)+7=0
Nhan 2 vé cuia phuong trinh véi 9 ta duge
(Bx+1D(Bx=3)>Bx-7)+63=0
(9x* —18x—7)(9x* —18x+9)+ 63 =0
bit y=9x* —18x—7 ta duogc
y(y+16)+63=0

Y +16y+63=0
(y+N(y+9)=0
y=—7hoacy =-9

Truonghop 1: y=-7

9x* —18x—7=-7

9x* —18x=0

x = 0 hoacx = 2

Truong hop 2: y=-9

9x* —18x—7=-9

IUx-1)Y>=7
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3

hodc x =———
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Vay nghiém cua phuong trinh da cho la: x =0; x =2; x= 3
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f(x)chiacho x-2 du 11 suyra f(x)=(x-2).P(x)+11 suyra f(2)=11




f(x)chiacho x+2 du -1 suyra f(x)=(x+2).0(x)-1
suyra f(-2)=-1

f(x) chia cho x* -4 dugc thuong la 3x va con du
suyra f(x)= (x2 —4).3x+ax+b (1)

Tu (1) suyra f(2)=2a+b, f(-2)=-2a+b

0.25
2a+b=11
suyra
—2a+b=-1
tim duoc a=3, b=5 0.25
Suyra f(x)=(x"—4).3x+3x+5=3x"~9x+5
£(2025)+ £(=2025) =3.2025° —=9.2025 + 5+ 3.(=2025)° —9.(~2025) + 5 095
Suy ra £(2025)+ £(~2025)=10 0.25
y2+2(x2+1):2y(x+1)
¥ =2y(x+1)+2(x +1)=0
[y —2y(x+1)+(x+1) ]+ xt - 2x+1)= 0.25
(y—x—1) +(x-1)" =0 0.25
y-x-1=0 0.25
x—1=0
x=1
y=2
Vay (x;3)=(1;2) 0.25
Ta co: (n2 —8)2 +36=n*-16n>+64+36=n" —16n> +100
=n'+20n> +100-36n° = (n> +10)° ~36n
=(n’ +10+6n)(n’> +10—6n) 0.25
VineNnén n+6n+10>n°*—-6n+10
dé (n* -8)" +36 1a s6 nguyén t6 thi
n’+6n+10=1 hoic n* —6n+10=1
0.25

Man’+6n+10>n>—-6n+10 nén n* —6n+10=1




n°—6n+9=0
(n-3)" =0
n=3
Véin=3 = (n>-8) +36=(3*-8) +36=37 la s6 nguyén td

Vay voin = 3 thi (n2 - 8)2 +36 1a s6 nguyén to

0.25

0.25

* Chirng minh tir gidc AMDN la hinh vuéng
Xét tir giac AMDN c6:
AMD =90°; AND = 90°; MAN = 90"
Suy ra tir gidc AMDN la hinh chir nhat
Hinh chir nhat AMDN c6 AD 1a phan giac cia MAN nén tir giac AMDN
1a hinh vudng.
* Ching minh EF // BC.
Vi ND//AB hay DF//MB ap dung dinh 1i Thales ta co:
FM DB
LS ()
FC DC
Vi MD//AC ap dung dinh ly Thalgs ta co:
DB MB
)
DC MA
T gidc AMDN 1a hinh vuéng nén
MB MB
A E)
MA DN
Chtrng minh ADNE ddng dang véi AMBE ta c6

AM = DN =

MB _ EM
DN ED
Tir (1), (2), (3), (4) suy ra
EM _EM . griipe
ED FC
Hay EF // BC

4

0.25
0.25

0.25

0.25

* Chirng minh AANB > ANFA
Vi AMDN I4 hinh vuong nén AN = DN suy ra




AN DN
o
AB  AB
Vi DN //AB é4p dung hé qua cua dinh 1i Thales ta co

DN CN FN CN
S =T OVA = ()
AB CA AM  CA
Ma AMDN la hinh vudng nén AM = AN suy ra

FN FN
S )
AM AN
AN FN
Tu (5) (6) (7) (8 —_—= AANB « ANFA
(5 (©) (7)) suyra === nén

0.25

0.25

0.25

0.25

Vi AN=AM ; PN=AQ = AP =MQ.
Taco:

S o =% AP.AQ = %QM.AQ:lAQ(AM —AQ)=— 2L(AQ2 — AQ.AM)

2 2
:——(AQ —2A40. AM Ai‘f )+A];4

AM ., AM? AM2
=——( 0- ) 2 < 2

Suy ra:

1

1 3
SPQMN :SAMN _SAPQ =5 —AM® -

—AM? == AM?
8 8

xay ra khi AQ:A_M.
2

669

diu
Vay dién tich tor giac PQMN c6 gié tr1 nhd nhit 1a 3 AM?khi Q 1a trung
8

diém cua AM; P 1a trung diém cta AN.

0.25

0.25

Hs chi ra dugc cach chia tam giac déu ban dau thanh 16 tam giac déu
bang nhau khong c6 diém chung trong.

Vi 33 diém nam trong tam giac déu ban dau nén theo nguyén ly
Dirichlet ton tai it nhat 3 diém trong 33 diém da cho nam trong 1 tam
giac trong 16 tam giac trén

Do trong 33 diém khong c6 ba diém nao thang hang nén tam giac tao
bdi 3 diém noi trén nam tron trong 1 tam giace trong 16 tam gidc trén.

S A oA > PO |
Ma dién tich cua mot tam gidc trong 16 tam giac trén la I

Vay dié¢n tich tam giac tao bdi ba diém noi trén co dién tich nhé hon
1
16

0.25

0.25




Ta co:

1 b’
4:a2+—2—2+a2+7—ab+ab+2
a

= (a—l)2 +(a—g)2 +ab+2>ab+2 suyraab < 2suyraQ <2026
a

e )8 o fa=—lb=-2 0.5
Dau “=" xay ra khi suy ra
b a=1b=2
a-—=0
2
Ta lai co:
4=(a—l)2 +(a+g)2 —ab+2>-ab+2=2ab>-2
a
= Q>2022
1
; 7 R L a=1b=-2
Dau “="xay ra khi va chi khi suyra 0.25
b a=—-1b=2
a+—=0
2
Vay GTLN cua Q 1a 2026 khi a=—-1;b=—2hoac a=1b=2 0.25

GTNN cua Q1a 2022 khi a=1;b=-2 hodc a=-1;b=2

Luwru y: Hoc sinh 1am theo cach khac ding van cho diém t6i da




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