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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH
TINH LANG SON LOP 9 NAM HOQC 2020 — 2021
Mon thi: Toan l6p 9 THCS
Thoi gian: 150 phit (khong ké thoi gian giao dé)
Ngay thi: 18/3/2021

Bai 1: (4 diém)
Cho biéu thurc:

=(£;Jf—f_¥):(1+++z )V(’yi >0 =0 #1.

a) Rut gon biéu thuc
b) Tinh gid tri cia v&i = 9 + 4+/5.
Bai 2: (4 diém)
Cho phwong trinh  2+2( —2) + —3=0( latham sd).
a) Tim tat ca cac gid tri cia tham s6  dé phuong trinh ¢ hai nghiém trai dau.
b)Tim tat ca cic gia tri ctia tham s6  dé phuong trinh c6 hai nghiém 4, , thoa man:
1

1
—2+—2—2.
1 2

Bai 3: (4 diém)

Giai hé ph p( © 7 =20

a) Giai h¢ phuong trin

) Y g P — V =1=2 —2

b) Tim tt ca cac s6 nguyén duong , , théa man phuong trinh

6+ 64154+ 34+752=322 +152 —125
Bai :( diém)
Cho tam giac déu noi tiép duong tron ( ; ). Goi  1a mot diém di dong trén doan thang
(  khac wva > ). Puong thang di qua  va vudng goc véi cit cung nho tai
Goi 1 hinh chiéu vuong géc ciia  trén
a) Chiing minh =
b) Céc tiép tuyén cua ( ; ) tai va cattiép tuyéntai cia ( ; ) lan luot tai  va

, cat lan lugt tai  va . Chung minh rang . =
¢) Tim vi tri diém  dé chu vi tam giac dat gi tri 16n nhat.
Bai 5: (2 diém)
a)Cho , , lacac sb thuc duong thoa man iz + iz + iz =6.
22 22 22

R AR EE)

Tim gid tri nho nhat cia biéu thuc

b) Cho mdi diém trén mit phang dugc t6 boi mot trong hai mau xanh hodc do. Chimg
minh rang ton tai mot tam giidc ma ba dinh va trong tim cting mau.
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PAP AN THAM KHAO — LANG SON (2020 — 2021)
Bai 1.
(\/;—\/; \/;+\/;J£ x+y+2xy}
a) P= - 1
1+ 1= 1-xy
==y -G i) 1y

(1+ ) (1= ) T4 x+y+ay
R N N e Y S
- I—xy 'l+x+y+xy

_2xfy-2Jy  2rx+D) 24

Cltx+y+xy (x4D(r+D) y+l
b) V6i y=9+45=4+2.2:/5+/5=(2++/5)>. Ta duoc:

p_20445) _22+V5) _ 202+45) -1

S 9445+1 104405 2U5(5+2) 5
Bai 2.
a) Didu kién dé phwong trinh c6 hai nghiém trai dau la:

m#0 m#0
A'>0 odm*+dm+4—m*+3m>0

xx, <0 m-—3

<0
m

=0<m<3
b) Bé phuong trinh c6 2 nghiém phan biét thi: A'>0=>m <4

1 1 2 2 2 .2 2 2.2
—+5=2Sx +x;, =2.x.X, <:>(xl+x2) =2x,x, = 2., .X;

XX
] —-2(m-2 -3
Ap dung Viet ta c6: x1+xzzg;xlx2:m—
m m
4(m-2Y - —3)?
M i  _om3_,m )
m m m

< m =1 (thoa mén)
Bai 3.
a) Diéu kién: x> Ly>0

Ta co:
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Xy+x+y=x" -2y
Sxy+x+y=x -y
< @+ +D)=(x-y)(x+y)
S y+l=x—y (vixty 21)
Sx=2y+1
Thay vao phuong trinh tht hai ctia hé ta dugc:
2xx—1—(x—Dx—1=4x-2(x-1)
& 2x—(x—DJx—1=2x+2

& (Vr-1-2)(x+1)=0

S x—1-2=0 (Vi x+1>2)

&S x=5

Vay (x;y)=(5;2)

b)Pat x° =a,y’ =b (a,b>0)

Phuong trinh twong duong véi:

a’ +b’ +15b° + 2° +75b = 3abz +15az — 125

Sa’+22+b +125+15b(b+5)-3az(b+5)=0

& a'+2 +(b+5) (b= 5b+25)+15b(b+5)—3az(b+5)=0

od+2+(b+5 (b2+10b+25—3az):0
3

(b+5)
<:>a3+z3+(b+5)3—3az(b+5):0
(b+5)

o d+2°+(b+5) =3az(b+5)

Vi a, b, z nguyén duwong nén: @’ +z° + (b + 5)3 >33a’s (b + 5)3 =3az (b + 5)

Dau “=" xay ra khi:
a=z=b+5

N
Il
O o W

5 =

x> =y*+5 x—y)(x+y)=5
:>)C2=Z=y2+5:>{ Y = ( y)( y) =
zZ=X

X =z

Vay (x5y;2)=(3;2;9)
Bai 4.
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a) Goi N 1a giao diém ctua MK va (O).
= MN 1 OK = 1a trung dién cia MN
— ABMN cén tai B=> BMK = BNM = MAB

— BMK = MAB
b) Ta c6: OD L AM = OFG = 90" — MAB
MEO =90° — MOE

Ma@%m:m:@:m

Xét AOFGva AOED c6 O chung, OFG = MEO => AOFG ~ AOED (g.¢)

= % = % = OF.0OD = OE.OG

¢) Trén doan MC lay diém A’ sao cho A

MA’ = MA = AAMA’ déu

= A=A, =(60"-BAA) 5 I

— AMAB=AA'AC =>MB=A'C 2

— MA + MB = MC \ A C

Chu vi AMAB la
MA +MB + AB=MC+ AB<2R + AB
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Péng thirc xay ra khi MC la duong kinh cta (O).
- M la diém chinh gitra cung AM = H Ia trung diém doan AO.
Viy gid tri Ién nhit ctia chu vi AMAB 14 2R + AB.
Goi I 1a giao diém ctia AO va BC

AB+/3 -
ABYS . p=R:B.

— Al==R =
2

Gi4 tri 16n nhat cua chu vi tam gidc MAB la 2R + AB = (.2 + JE]R-

Bai 5.
< 1 1 1 1 1 b’
a)bit x=—, y=—, z=—,tach: 54— = = gz >
a b c X +y 1 a*+b
t2
a b
b’c’ 1 a’c’
Tuong ty: ———=——5, 53— ="
Vy+zo b +c¢ z+x" a +c
x y z X’ y? 2z

Ta dugc: Q= + + = + +
e O y2+z2 22+ x° x2+y2 x(y2+zz) y(zz+x2) z(x2+y2)

Vax'+y’+z2°=6

Ap dung bay dang thirc C6 — si, ta co:

2, 2, 2, 2, 2\
x(yZ+ZZ)=%‘\/2x2(y2+22)(y2+22)S%\/[2)6 +y +z +y +Zz j =4\E

3
x° x’
= >
x(y*+2z%) 42
y2 y2 ZZ ZZ
Tuong tu: > ; >
W@ +xY) 4272 +)Y) M2

x’ y z° 6 32
Suyra: Q> + + = =

42 a2 a2 a4

Vay MinQ = ﬂ , ddu “=" xay ra khi va chikhi: a=b=c = 1

4 2
b) Lay 5 diém tuy y sao cho khong c6 ba diém nao thing hang trén mit phing.
Khi d6 vi chi dung c6 hai mau dé t6 cac dinh nén theo nguyén li Dirichlet phai ton tai ba diém cing mau.
Gia sir ba diém d6 1a ba diém A, B, C cung c6 mau d6. Nhu vay ta c6 tam giac ABC véi ba dinh mau do.
Goi G la trong tam tam giac ABC, chi ¢6 2 trudong hop x4y ra:
- Néu G 12 mau dé, khi d6 A, B, C, G ¢6 cung mau doé va bai toan dugc chirng minh.
- Néu G c6 mau xanh. Kéo dai GA, GB, GC cac doan AA'=3GA, BB'=3GB, CC'=3GC. Khi d6 néu M, N,
P tuong (mg 14 cac trung diém ciia BC, CA, AB thi AA'=3GA=6GM => AA’=2AM. Tuong ty BB'=2BN,
CC'=2CP. Do d6 céac tam giac A'BC, B'CA, C'AB tuong ing nhan A, B, C la trong tim. Mt khac, tam
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