SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH
THANH HOA Nim hoc 2023-2024
Mon thi: Toan
Lép: 9 THCS
Thoi gian: 150 phiit (khéng ké thoi gian giao dé)

(Dé thi gom c6 01 trang, gom 05 cdu)

Cau I: (4,0 diém)

q x+20x +4  x+2/x +1 1 2
1) Rat gon biéu thic: 4 = + 13+ + )
)Rt g Y S S NERERN
1 1 1 1 1 1
2) Cho a@,b,c khac 0 thdaman o’ +b* +c* =1 va a| —+—|+b| —+—|+c| —+—| =-2,
b ¢ c a a b
, e, 2 i 1 1 1
Tinh gia tri biéu thuc: Q =—+—+—.
a b ¢

Céu I1: (4,0 diém)
1) Giai phuong trinh: x* +5x +1 =(x + 5)Vx* +1.
xy+x+1=T7y

2) Giai hé phuong trinh: {nyz Fxp+1 =13y

Céu III: (4,0 diém)
1) Tim tat ca cip sb6 nguyén (x;») théaman 7(x+y) =3(x2 - xy+ yz).
2) Cho ™7 13 cac s6 nguyén thoa man: 5(m +n)> +22mn chia hét cho 441. Chémg minh rang
mn chia hét cho 441.
Céau IV: (6,0 diém)
Cho dudng tron (O) va diém M nim ngoai (O). T M v& hai tiép tuyén M4 va MB dén
duong tron (0), (4, B 1a hai tiép diém). K¢ duong kinh BOC cua duong tron (0), MC cét
duong tron (O) tai diém thir hai D (D khac C), MO cit AB tai H.
a) Chung minh rang: MO // AC va Wgp =Mrco .
b) Tiép tuyén cia (0) tai C cét BA tai E.Ha 4K L BC (K€BC). Goi I 1a giao diém cia
AK va MC , F 1a giao diém ctia M4 va CE . Chting minh rang: HI // BC va ba diém
B, I, F thiang hang.
¢) Chuing minh rang: OF L MC.
Cau V: (2,0 diém)
Cho X, ¥»Z 1a cac sb thuc duong thoa man: x+y+z =1,

1+£+E+ﬂ
X y z

, i Xy vz zx 1
Chtrng minh: + + =—
x+y y+z z+x 4




LOI GIAI VA HUONG DAN CHAM

Ciu Noi dung Diém
. x+2Vx +4  x+2J/x +1 1 2
: iA fe: A= + 3+ + .
1) Rt gon biéu thirc -8 -1 Ji-2 Jxel 2,0
PKXD: x =0,x #1,x #3,x #4 . 0,25
A= x+2/x +4 .\ (Vx+1) Sy L, 2
(V- 2)(ee v ed) (e )W) | 1 V-2 Vs
L1 Jeer) 302 )2 2)
Va-2 o Jx-l (Vx-2){x +1) 05
o-1+(Vx-2)({x +1)  (Vx- 2)({x+1)
4= 0,5
(Ve-2)Wx-1)  3x-3Jx-6+3Jx-3 :
A_x+\/;-1-\/;-2 \/;+1_ Jx +1
Jx-1 35-9 3(Vx-1)
0,5
N N A—@
Vay voi x =0,x #1,x #3,x #4 thi —3(\/;_ 1), 0,25
2) Cho a,b,c khac 0 théa man:
I 1 1 1 1 1 1
(4.0 d) a’+b’+c’ =1vaa ;+; +b ;+; +c ;+; =-2, 2,0
S e e Z , 1.1 1
Tinh gia tri bieu thirc: Q =—+—-+—.
a b c
Tacéo: a l+l +b l+l +c l+l =-2
b c c a a b
a*(b+c)+b* (c+a)+c* (a+b)
= =-2
abc
= a’b+a‘c+bc+b’a+c’a+c’b+2abec =0 0.5
o abla+b)+cla+b) +c*(a+b)=0
o (a+b)ab+ac+bc+c*) =0
o (a+b)b+c)c+a)=0, 0,5
1 1 1
® THl:a=-b.Tu d+b’+’ =1=> c=1.Suyra:Q=—+E+—=l.
a c
‘ 111
o TH2:b=-c.Tu:a3+b3+c3=1=>a=1.Suyra:Q=—+g+—=1. 0.5
a c ’
— . 1 1 1
o TH3:C—'G.Tua3+b3+c3=1=>b:1.Suyra:Q=—+E+—=1.
a c
11
Vay;—+—+—:1, 0,5
a b c




1) Giai phwong trinh: x* +5x +1 =(x +5)Vx? +1.

2,0

w2 +5x+1 =(x+5)Vx +1

o 2 +145x- x/x2+1- 5¢x? +1 =0

< x2+1(\/x2+1-x)- 5(\/x2+1-x)=0 0.5
< (\/x2 +1- x)( X +1- 5):0
0,5
& Jx* +1- x =0 hodc \x* +1-5=0
& Jx? +1 =x hodc \x* +1 =5
< x* +1=x hodc x* +1 =25 0.5
= 1=0 (v61y) hodc x =+/24
e x=h/24-
Vay phuong trinh c6 nghiém x =+/24. 0.5
e . xy+x+1=T7y
2) Giai h¢ phuong trinh: Xyt by 1 =13y 2,0
Hd Nhan xét: ¥ =0 khong thod man hé phuong trinh = y #0. 0,25
4,0 . x. X
(4.04) Chia ca hai vé cia mdi phuong trinh 1an lugt cho Y va »* ta duoc:
xy+x+1=7y y oy y.y 0.5
x*y* +xy +1 =13y = 1 o x = 1 x ’
X +—2+—:13 x+—| - Z =13
yo ¥ y y
b +1 p =X a+b =7 b=7-a a:4h a=-5 05
s gt h=X . o - <
" v B e h=13 T Jatwa-20=0 [p=3 % =2 | T
x+l=4 x =1
* Truong hop 1: a:4® Y e x =3y < 1 hod = 0.25
THOREROP 1+ 1 =3 X, 3y - 4y +1=0 =3 % =1
Y
x+—=-5
¢ Treomghop2: |© el ¥ e ]TTI hé vo nghié 0.25
ruong hop 2: b =12 X, 12y2+5y+1=O(¢V0ng iém). ,
. 1
Vay hé phuong trinh ¢6 nghiém 1a (x; y)e { 1 g] ,G3; 1)} : 0.25
HI | 1) Tim t4t ca ciip sé nguyén (x;») théa man: 7(x +y)=3 (x2 - xy+y2). 2,0
(4,0 d)
Ta co: 7(x+y):3(x2- xy+y2)20=> x+y=20vax+y:3,
0,25

(d4u bang xay ra © X =), lai c6:

2
Ap dung Bat dang thirc xy g(x +y)
2




) ) > > 3 > 1 )
X" =xy+y° :(x+y) - 3xy 2(x+y) - Z(x+y) :Z(x+y)

= 7(x+y)=3(x2- xy+y2)Z%(x+y)2 o x+y s%: x+y€[0;3;6;9] ) 0,5
x =0 0,5
TH1: x+y=0= x*- xy+y> =0= {y e
0,25
TH2: x+y =3= 3x”- 9x+2 =0 (loai).
TH3: x+y =6= 3x” - 18x+22 =0 (loai). 0:25
TH4: x+y =9= (x; ¥) =(4;5) hoic (5;4). 0.25
Két luan.
2) Cho ™" ]a céc s6 nguyén théa min: 5(m +nY +22mn chia hét cho 441.
Chirng minh rang mn chia hét cho 441. 20
S(m+n) +22mn :441= 5(m- n) +42mn 441= 5(m- n) +42mn :21. 0,5
Do (5;21) =1= (m- n) 21= m- n21
= 5(m- n) 441
= 42mn ‘441 0
= mn :21
= n(m- n)+n* 121 0,5
= n’21=n:i2l.
0,5
Tuong ty ta c6 m :21.
Suy ra mn :441.
Cho dwong tron (0) va diém M nim ngoai (0). Tir M vé hai tiép tuyén MA va
IV | MB dén dwomg tron (0), (4, B 1a hai tibp diém). Ké dwong kinh BOC ciia
6.09) | quing tron (0), MC cit dwong tron (0) tai diém thi hai D (D khac C), MO
cit AB tai H .
6,0




B

2,0
0,5

a) Chirng minh rang: MO /| AC va Yyap =Wrco.

Chtng minh dugc: MO 1L AB tai H. (1)

Chung minh dugc AC L 4B tai C. (2)

Tu (1) va (2) suy ra: AC//MO .

N6i BD. Tam giac MBC vuédng tai B c¢6 BD la dudng cao nén: MB> =MD . MC .
én: =MH .MO.

Tam giac MBO vuong tai B c6 BH la duong cao nén: MB’

Suy ra: MD.MC =MH .MO

= AMHD —AMCO (c.g.c) = MHD =Wico.

0,5

0,5

0,5

2,0

giao diém ciia AK va MC, F 1a giao diém cia M4 va CE . Chirng minh rang

HI // BC vaba diém B, I, F thing hang

b) Tiép tuyén cua (0) tai C cit B4 tai E.Ha AK L BC (KeBC).Goi I 1

Ta c6: AK//CE (do cung vuong géc voi BC ) nén AI//FC

MF - MC
Lai c6: FA =FC (tinh chat hai tiép tuyén cit nhau) va 04

MA _MI
—— (theo dinh 1y Ta-1ét)
) =0C nén FO la duong

0,5

trung truc cia AC= FO L AC.Ma AH 1 AC = FO//AH

MA _MH
—— (theo dinh ly Ta-1ét)

MF - MO




Ml —_MH

(2,0 d)

Tu d6, ta dugc: —— =——= HI//OC (theo dinh 1y Ta-1ét dao)
MC MO 0,5
Hay HI//BC.
Xét AABK c6 HA=HB;HI//BK = Al =IK
Vi FA =FC = AFAC cantai F= P4 =Pcu 0
Ma PAC +PaE =Pca+BEA(=90°)=> PuE =PEA= FE=F1> FE =FC ’
Xét hinh thang EAKC ¢6 1,F 1an luot 1a trung diém cua hai day 4K,CE va EA,CK
cit nhau tai B= B,I,F thang hang (theo b dé hinh thang). 0.5
Vay HI//BC vaba diém B,I,F thing hang.
¢) Chirng minh riang: OE L MC. 2,0
EV
4 C
M 7 0]
B
Tir O ké dudng thang vudng goc véi DC tai N cat duong thing BA tai E.
Chimg minh dugc: AONM#AOHE (g.g) 0.5
0,5
ON OM = ON.OE'=0OH.OM =0OB* =0C* = ON OC
~ OH OF oC ~OE’ 0.5
Chimg minh: AONC#AOCE" = BCE =80C =90° = CE’ 1L OC .
Ma CE LOC; E,E" cing thudc AB . Suyra: E trung voi E’. 05
Hay E,N,O thing hang. Vay OF 1 MC.
Cho X5 ¥>Z 1a cac s6 thue dwong théa man: x+y+z =1, 2,0

Xy oLVE oL 1

x+y y+z z+x 4

Chirng minh:
X y z

1+2%+ x—y]




Do X, > Z 14 céc s6 thuc duong, ap dung BDT AM-GM ta c6:

Xy < xy :“xy :l ﬂz <l ﬂ.{.z
x+y 2xy 2 2Nz 4l:z '
, . vz 1| yz zx 1| zx
Chung minh tuong tu: <—|—+x]|; <—|Z+y].
y+z 4| x z+x 4|y
Suy ra: Vo2 = Sl x+y+z+K+x_Z+ﬂ
X+y y+z z+x x y z

S W x e,y
Xy oz

x+y y+z z+x 4

(do x+y+z=1),

0,5

0,5

0,5

0,5




