PE THI HSG TOAN 9 HAI DUONG 2023-2024
Thoi gian lam bai: 150 phut
Cau L. (2 diém)
4 3 2
1) Chox Aﬁ . Tinh gi tri biéu thiec P = > +5xX2+22)>:_2217x+30
2) Cho a,b,c>0 théa man a+b+c+2+abc=1. Chitng minh riang
Val1-b|[1—c|]+Vb(1—c)(1—a)+Vc[1—al[1—b]—Vabc=1

Cau I (3 diém)
1) Giai phuong trinh x*+x°—x+1=v3x+1
Xy+2x—y=3
2) Giai hé phuong trinh 1, 2 _1
X'=2x+2 Y'+4y+7

Cau III. (2 diém)
1) Giai phuong trinh nghiém nguyénx’— y>—2 y*~3 y—1=0
2) Tim s6 nguyén to pdé 2041 —¢ p” khong chia hét cho 24
Cau IV. (3 diém)
1) Cho dudng tron (O) duong kinh AB, qua 4 va B 1an luot vé& céc tiép tuyén d, va d, véi
(O). Tur diém M bt ky trén (O) v& cac tiép tuyén véi duong tron, cit d, tai C va cit d,
tai D. Ké MH vuong goc voi AB tai H.
a) Chung minh rang: AD, BC, MH dong quy tai trung diém cua MH.
b) Puong tron (0”) dudng kinh CD cit dudng tron (O) tai E va F (E thudc cung AM).
Chimg minh EF di qua trung diém cua MH.
2) Cho tam giac ABC déu canh a. Piém M di dong trén doan BC. V& ME vudng goc v6i AB
tai E, MF vudng goc voi AC tai F. Tim gia tri nho nhét cua doan EF theo a.
Cau V. (1 diém)
Cho céc sé duong x, y,z thda man xyz = 1. Tim gi4 tri nho nhét cia biéu thirc:
pe (x+1/+y*+1 .\ ly+1f+2°+1 .\ (z+1f+x°+1
B xy+x+4 yz+y+4 zx+z+4




DAP AN
Caul

, *+5x°—20x*—27 x+30
Tinh gié tri biéu thic p = X225 =X —27X

1) Chox é———
) Chox ¢ o3 ' Xrdx—21

23 23 23(3+/3-2)
TEe12v3 \/3\@+2 23 =382

=x+2=3/3=x"4x+4-23=0

x'+5x°=20x*=27 x+30

pP= >
X +4x—-21

xz(x2+4x—23)+x(x2+4x—23)—(x2+4x—23+7
|x*+4x—23]+2

(x2+4x—23)(x2+x—1)+7

P=
(x2+4x—23)+2

2) Choa,b,c>0 théa man a+b+c+2+vabc=1. Chung minh rﬁng
Val1-b)[1—c)+Vb(1=c)(1—a)+Vc[1—al[1—b]—+vabc=1

Doa,b,c>0vaa+b+c+2+vabc=1
a+2+vabc+bc=1—b—c+bc=(1-b|[1-c|
\/a(1—b)(1—c)=\/a2+2avabc+abC:\/(a+\/abc)2=a+ abc

Tuong tu:

=b[1—c|[1-al=b+Vabc
Ve(1—a)(1-b)=c+vabc

Do do:
Va(1-b)(1—c)+Vb(1—c)(1—a)+vc(1—a)(1—-b)—abc
La+b+c+2vabc=1




Caull
1) Giai phuong trinh x>+ x*—x+1=+/3x+1
Diéu kién xz—%
X’ +x’—x+1=+v3x-1

x3+x2—2x+(x+l)—\/3x+120
(x+1)—(3x+1]

3 2
e X +Xx —2x+ =0
x+1+v3x+1
2
2 X —Xx
o | X =x/|x+2|+——————==0
( )[ ] x+1+v3x+1
2 1
= \|X —X X+2+— :O *
x*—x| — 570

1
5 x >0 thi x+2+ >0
V6ix 20 thi (x+1)+V3x+1
Nén (*) = x*—x=0 = {(t/m)
Vay phuong trinh c6 tdp nghiém S =0;1

xXy+2x—y=3
2). Giai hé phuong trinh 1 + 2 _
X —2x+2 y2+4y+7

(x=1)(y+2)
Hé phuong trinh = __ 1 — 22 1
(x—1/+1 [y+2]'+3

uv=1
Piatu=x—1,v=y+2. Hé da cho tré thanh 1,2
(x—1]+1 [y+2]+3

— uv=1 — uv=1
V3V 43 =20 +V+5 wvi+u’=2
o juv=1
u=+1
Twr d6 suy ra nghiém cua hé phuong trinh 1a X_:_2 1 s yx:=_03
R o 1A \ ] x=2 . x=0
Vay nghiém cua hé phuong trinh la y=—1'|y=—3

Cau III
1) Giai Phuong trinh nghiém nguyén x*—y°—~2 y*~3y—1=0



Phuong trinh dd cho = x’=y’+2 y*+3 y+1
Nhan xét rang y*>0=x’< y’+2 y*+3 y+1+y’=[y+1] (1)
54250 = x’>y*+2 y*+3 y+1—(5 y*+2|=[y —1/(Q2)
T (1) va (2) suy ra: [ y—1P<x’<(y+1]
Vix,ye€Z={

2
2y +y3;):/-(|;1—0 —
V6i y=—1suyrax=-—1
Voiy=0suyrax=1

=]

Vay phuong trinh ¢6 2 cip nghiém 1a (—1;—1) va (1;0)

2) Tim s nguyén td pdé 2041 —¢ p” khong chia hét cho 24

Dit =2041— p>=2040—| p>~1]|=2040—(p—1)(p+1)

Néu p=2=a=2037 khéng chia hét cho 24 = p=2(nhdn)

Néu p=3 = a=2032khong chia hét cho 24 = p=3(nhdn)

Néu p>3 ma p 1a s6 nguyén t6. Do d6 p” chia cho 3 du 1 = p>—1:3

p>3 ma p la s6 nguyén t6. Do d6 plé nénp—1va p+1 1a hai s6 chén lién tiép

= (p—1)(p+1):8.Ma(3;8)=1=(p—1)(p+1):24

=—a=2040—(p—1)(p+1):24

Do d6 p>3 khong thoa man diéu kién dé bai. Vay p=2; p=3
Caulv

1) Goi la giao diém cia AD vaBC 1a I

IC_CA_CM
A ~ _ - = =
Ta c6 AICA ~ AIBD IB_BD_ DM

Ma MH Lvéi AB =1 € MH

=MI//BD =MI_LAB



MI_CI_Al _IH

BD CB AD BD

Suy ra MI = IH hay I 1a trung diém MH

Vay AD, BC, MH dong quy tai trung diém cia MH
T

TN

0
M’%

Chtng minh duogc :

\

1)

Ta ching minh ACOD vuong tai O nén O’O la ban kinh cua (O’) va O’O L EF
Goi R 1a ban kinh duong tron (O)

MH _ OM R’
oM 00 suyraMH—OO

V& duong kinh OT cta duong tron (O’)
Tam giac OET vuong tai E ¢6 EK 1a duong cao nén O E°’=0K .OT

Ta c6 AMHO ~AOMO’ suy ra ~,

RZ
Suy ra OK=—-"— 2. T (1)(2) suy ra MH=2.0K

Do 1 1 trung diém cia MH nén IH =OK , suy ra IK/{ AB
Ta c¢6 O’0 la duong trung binh cua hinh thang vuong ABDC nén O’O vudng goc AB, tir do
suy ra EF/{ AB
Hai duong thang IK va EF cing song song voi AB va cung di qua K nén bon diém E, I, K, F
thang hang. Vay EF di qua trung diém ctia MH
2)

A

M D



Ké duong cao AD clia tam giac ABC. Ly I 1a trung diém AM
AD la dudng cao dong thoi 1a phan g1ac suy ra BAD=30"
Chirng minh dwoc EID=60", EIF =120° suy ra DIF =60°

1 e —
Chimg minh dwoc EI = DI = FI = - AM , ma EID=DIF =60’

Suy ra AEID va AFID la tam giac déu va EIFD 1a hinh thoi

Chirng minh dugc EF =ID+/3

Vay EF ngan nhat khi va chi khi ID ngan nhat

ID ngén nhat khi va chi khi AM ngén nhit =AM 1a duong cao
a \/7 a x/— 3a

Khi 36 AM=——=1ID= =EF=— 2
Cau Vv
2 2 2 2
Ta cé (x+1/+y +1:x +y +2x+2
xy+x+4 xy+x+4
>2xy+2x+2:21xy+x+4):2_ 6
o xy+x+4 xy+x+4 Xy+x+4
1 1 1
P>6-6 + +
Tuong ty, suy ra xy+x+4 yz+y+4 zx+z+4
1 1 1 1 1
<= +
Taco xy+x+4 xy+x+1+3 4\ xy+x+1 3)
Tuong tu, suy ra P26—6.l 1+ 1 + 1 + 1
i 4 xy+x+1 yx+y+1 zx+z+1
Mait khac
1 + 1 + 1 _ 1 + Xyz ./
xy+x+1 yz+y+1 zx+z+1 xy+x+1 yz+y+xyz zx+z+Xxyz
1 Xz xy o _ 1 Xz Xy
+ + = + +
xy+x+1 z+1l+xz x+1+xy xy+x+1 z+xyz+zx x+1+Xxy
1 4 X xy _

6 +
xy+x+1 1+xy+x x+1+xy

Suy ra P26—6.%11+1):6—3:3



