TRUONG THCS CAO XUAN HUY

PE THI HQC SINH GIOI CAP TRUONG VONG 2 — NAM HOQC 2022 - 2023
Mon: Toan — Lop 8 — Thoi gian lam bai: 120 phut

Cau 1. (4,0 diém)

1) Cho x, y 1a céc s6 hitu ty khac 1 thoa man: 1 -2, 122V _

1.

I-x 1-y
Chirmg minh M = x2 + y?> — xy 13 binh phuong ctia mot s hitu ty.
2) Cho da thic f(x). Tim s6 du cta phép chia f(x) cho (x—1)(x+2), biét
rang f(x) chia x—1 du7va f(x)chia x+2 du 1.
Cau 2. (4,0 diém)

1) Tim hai s6 nguyén duong x, y théa man: (x+y)" =40x+1.

2) Giai phuong trinh: (3x—2)(x+1)"(3x+8)=-16
Cau 3. (4,0 diém)
1) Cho céc s6 thuc duong X, y, z théa man x +y + z = 3.
1 1 1
+ +

X +x y+y 24z

Tim gi4 tri nho nhat cta biéu thirc P=

2 e
2) Cho m,n la hai s6 nguyén duong 1¢ théa man {mz +2_'n :
n+2:m
Chung minh: m? +n® +2:4mn.
Cau 4. (7,0 diém)
Cho tam ABC vudng tai A, c6 duong cao AH va trung tuyén BN. Qua A ké
duong thang vuong goc véi BN cdt BN va BC lan luot tai K va M.
Chtrng minh rang:
A S B
AK*  AB*  AC*
b) BKH = BAH
2 1 1
C) = +—.
MB BH BC
Cau 5. (1,0 diém)
Cho hinh vuéng c6 canh bang 2023cm. Bén trong hinh vudng, nguoi ta lay
2022 diém phan biét sao cho trong 2026 di€ém (tinh ¢4 4 dinh hinh vuéng) khong cé

3 diém nao thang hang. Ching minh rang, ton tai 1 tam gidc c6 3 dinh 1a 3 trong sd

2026 diém da cho (tinh ca 4 dinh hinh vudng) c6 dién tich khong 16n hon %cmz.




PAP AN HSG TRUONG VONG 2
Cau 1.

a) Ta co:

1—2x+l—2y

I-x  1-y =le (1-2x)(1-y)+(1-2y)(1-x) = (1-x)(1-»)

S1-y-2x4+2xp+1-x-2y+2xy=1-x—-y+xp

S 3xy=2x+2y-1

:M=x2+y2—xy=(x+y)2—3xy

=()c+y)2—(2x+2y—1)=(x+y)2—2(x+y)+1=(x+y—1)2

Ma x,y 1a cac s6 hiru ty khac 1

— M =x"+* —xy 1a binh phuong ctia mét s6 hiru ty (dpem).
b) Goi du cua phép chia f(x) cho (x—1)(x+2) la ax+b.
Taco: f(x)=p(x).(x-1)+7=¢q(x).(x+2)+1=k(x)(x—1)(x+2)+ax+b.

= = =2
Thay x=1,x=-2 dugc: {a+b ! {3a 6 {a

o o )
—2a+b=1 b=7-1 b=5
Du can tim 1a: 2x+5.

Cau 2.

D Vix;yeN = (x+y) =40x+1<40x+40y =40(x+y) = (x+y) <40= x+y <4
Do d6: 2<x+y<4

Mit khac: 40x+11a s6 1€ nén (x+y)'1a 5518 = x+ylasd 1¢

Tacod: 2<x+y<4, x+y1as616 = x+y=3

Tu do: (x;y)e{(2:1):(1:2)}

Thir lai chi ¢6 cip s (x;¥)=(2;1) théa man bai toan .

Vay x=2;y=1.

2) Tacod: (3x—2)(x+1) (3x+8) =16 = (3x—2)9(x+1)" (3x+8) =144
& (3x—=2)(3x+3)" (3x+8) =144

Dat 3x+3=¢r=3x-2=¢-5,3x+8=¢+5, ta cd phuong trinh:

(t=5)F (t+5)=-144 & (* -25)F" =144

&1 -250 +144=0 < (£ -9)(£ -16)=0

#=9 =43
o o
Vo1 t=3=3x+3=3<x=0
V6l t=-3=3x+3=-3=x=-2



Véi t:4:>3x+3:4<:>x:%
r.* —7
Voi t:—4:3x+3:—4©x:?
Vay tip nghiém cta phuong trinh 13 § = {o; —2;%;%7}.
Cau 3

21 N 21 N 21 _ 1 N 1 N 1
X +x y+y z+z x(x+1) y(y+1) z(z+1)

1 1 1 1 1 1 1 1 1 1 1 1
=—— +—= +—= = —+—+— |- + +
x x+1 y y+1 z z+1 \(x y =z x+1 y+1 z+1

Ap dung BPT L WL ) [ S Y a,b,c duong, dau bang
a b ¢ a+b+c a+b 4\a b

a) P=

xdyra <a=b=c.

Béivay P= l+l+l [ + ! + ! > l+l+l _l, l+1+l+1+l+1
X y z x+1 y+1 z+1 x y z) 4 \x y z

_3(1 1 1) 3.3 9 3 9 3 3

== |-+ |- ——=—-Z==

4{x v z) 4 4 x+y+z 4 4 2

Vay Min P=% . Déu bang xay ra khi va chi khi x=y=z=1.

b) +) Vi m,n 13 hai s6 nguyén duong 1& nén ta dat m=2a+1, n=2b+1 (a,beN).

Khi do6 ta co: m2+n2+2:4(a2+b2)+4(a+b)+4f4 (1)
+) Vi {Zf:;’: nén (m2+2)(n2+2)5mn :>m2n2+2(m2+n2+2)5mn :>2(m2+n2+2)5mn

Vi m,n 1é nén (2,mn)=1.
Do @6 m*> +n* +2:mn (2)
Tu (1), (2) va (4,mn)=1 nén suy ra m* +n’ +2i4mn.

Cau 4.



L ol maAC=2AN

AK®  AB® AN’

a) Dé dang ching minh duoc

- 11 +4
AK?*  AB*>  AC*

AB BN

~—="— = AB’=BK.BN (1)
BK 4B

b) Ching minh dugcABKA —~ ABAN (g.g2) =

4B _BC

=—— = AB>=BH.BC (2)
BH 4B

Chirng minh dwgc ABHA —~ ABAC (g.g2) =

Tir (1) va (2) suy ra BK.BN = BH.BC — ZH _ BN
BK BC

. \ vy . BH B
Xét ABHK va ABNC, cO: NBC chung va BH _BN
BK BC

Suy ra ABHK ~ ABNC — BKH = ACB ma BAH = ACB = BKH = BAH
c) Ké NI L BCtail, ta c6 AH//NI (vi cung vudng géc véi BC)

Vi N 1a trung diém cua AC nén [ 13 trung diém ctia HC

Chung minh dugc ABKM «~ ABIN (g.g) suy ra dugc MB.BI = BK.BN(3)
Tw (1), (2) va(3) tacd BM.BI = BHBC = BM.2BI = 2BH.BC

2 1 1

= BM.(BH + BC) = 2BH.BC= = +
BM BH BC

Cau 5.
S6 tam giac duoc tao thanh: 4 + 2.2021 = 4046
Ma tong dién tich ctia 4046 tam giac nay bang 2023% cm?

2023* 2023 2

Nén ton tai 1 tam gidc co dién tich khong 16n hon 2006 - 2




