PHONG GIAO DUC VA PAO TAO THANH THUY
PE THI CHON HQC SINH GIOI LOP 9 THCS

P2 chinh thire NAM HOQC: 2021-2022
MON: TOAN
Thoi gian 1am bai: 150 phit, khdng ké thoi gian giao dé.
Pé thi c6 03 trang

I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)
3a+y9a-3 Ja+l Ja-2
a+Ja-2 Ja+2 1-a

Cau 1. Cho biéu thitc M =

(a>0,a=1). Két qua rat

gon cua biéu thac M 4
A Ja-1 B\/5+1 Cl—\/a D2\/5+1
" Ja+l Ja-1 Ja+l “Ja-1

Cau 2. Cho a=3/38+17y5 +%/38-17J5 va da thic f(x)=(x*+3x+1945)" . Gia

tricia f(a) la

A. 1l B. 2021%* —76 C. 20222 _76 D. 2021%°%
Cau 3: Cho a\/§+b:@, gia trj biéu thirc Q=a+b 1

J5-2
A. 6. B. 10. C. 12. D. 16.

Cau 4. Cho ham s6 f(x)=ax’+bx’+cx—5 ( a, b, ¢ 1a cac hiang s6). Cho biét
f (—3)=208. Khi d6 gia tri cua f (3) la

A. -218. B. -98. C. 98. D. 218.

Cau 5. Cho cac diém A(1; 4) va B(3; 1). Xéac dinh duong thang (d): y = ax sao cho
A va B ndm vé hai phia ctia duong thang (d) va cach déu duong thing (d). Puong

thang (d) d6 1a
-3 5 X 5
A y=""x. B. y=2x. C.y=2. D. y=—2x.
y=-x y=,x y=3 y=-7%
CAu 6. Gia trj ctia x dé ba diém A(x; 14), B(-5; 20), C(7; -16) thang hang la
A.-5 B.-4 C.-3 D. -2

Cau 7. Cho cac duong thaing y = ax — 1, y = 1, y = 5. Gia tri ctia a dé ba duong
thang da cho cung voi truc tung tao thanh mot hinh thang ¢ dién tich bang 8 1a

A -1 B.-2 C.2 D.1

CAu 8. Cho biéu thitc P =2x—/8x—4 —\/2x+Bx—4, véi x>1, khing dinh nao
sau day dung?

A. P=—2V(’yimoix2%. B. P=-2 v&i mo1 x>1.



C. P=-22x-1 v&i moi x<1. D. P=-2y2x-1 v4i moi % <x<l.
Céau 9. Cho tam giac ABC vuong céan tai C. Tir C ké mdt tia vudng goc voi duong

trung tuyén AM cit AB & D. Khi d6 ti s6 % la

AL B. 2. c.? D. 3.
2 3 5 4
Cau 10. Cho AABC c6 dudng trung tuyén AD, trong tAm G. Qua G ké dudng thiang
cit AB va AC lan luot tai E va F. Tong ty s6 ABLAC 1A
AE AF
A.2 B. 2,5. C. 3. D. 3,5.

Cau 11. Mot hinh hop chit nhét c6 dién tich xung quanh 1a 224 c¢m?, chidu cao 7cm.
Mot trong cac kich thude cua day dé hinh hop chir nhat c6 thé tich 16n nhat 1a

A. 16. B. 64. C. 4. D. 8.

Céau 12. Cho tam giac nhon ABC, duong cao CK, H Ia tryc tam cia tam giac. Goi
M 13 mot diém trén CK sao cho AMB=90°. Cho biét dién tich tam gidc ABC va
ABH lan luot 13 8 va 5. Khi d6 dién tich tam giac AMB 1a

A. 2\13. B. 2.10. C. 43, D. \/89.

Cau 13. Cho tam giac ABC biét AB=11cm, AC =15cm va BC =20cm. Do dai
duong cao AH cua tam giac ABC la

A. \[66,24cm. B. 8,25cm. C. «/93, 24cm. D. 12cm.
CAau 14. Cho dudng tron (O;R) ngoai tiép da giac déu 12 canh. D¢ dai canh cua da
giac theo R la:

A. Ry1+4/3 B. Ry1-4/3 C. Ry2+/3 D. Ry2-43

Cau 15. Cho dudng tron (O;R). Diém A ndm ngoai (O) sao cho OA=2R, qua A
ké cat tuyén ABC (B nim giita A va C), biét COB=90° thi d6 dai AC la

RV2(V7-1) Rf(ﬁ+1) R(\7+472) R(V7-+2)
A ——— 7, cC.——~. D. ——~.
2 2 2 2

Cau 16. Bén ban A, B, C, D c6 tit ca 76 vién keo. Bbn ban dé)ng thoi chia sb keo
cua minh cho cac ban nhu sau:

- A gilr lai mot vién keo va chia déu phén con lai cho 3 ban kia

- B giit lai hai vién keo va chia déu phan con lai cho 3 ban kia

- C giir lai ba vién keo va chia déu phan con lai cho 3 ban kia

- D gitr lai bon vién keo va chia déu phﬁn con lai cho 3 ban kia
Cubi cung s6 keo ctia cac ban béng nhau. Hoi ban dau A ¢6 bao nhiéu vién keo?
A. 13 B. 19 C.25 D. 33
I1. PHAN TU LUAN (12,0 diém)



Cau 1 (3,0 diém).
a) Giai phuong trinh nghiém nguyén: 5x* +y* —4x*y—85=0
P =(x+2020)" +(2y—2021)" +(3z+2022)’
S=x+2y+3z+2021
Chung minh rang P chia hét cho 30 khi va chi khi S chia hét cho 30.
Cau 2 (4,0 diém).
a) Cho hai da thic voi hé sb thuc f(x)=2x"+ax* +bx’+cx®+dx+e Vva

g(x) = X + x+2021. Biét phuwong trinh f(x)=0 c6 5 nghiém thuc phin biét

b) Cho x ;y; z 1a cac sd nguyén va {

con phuong trinh f (g(x)) =0vo6 nghiém. Chimg minh rang 3/ (2021) > %

x+y+z—1
2
£ , \ .~ 1 1 1 1
b) Chobaso x,y,zkhic 0 vathod man: {S+S+5+—=4.
x* y* 7% xyz
l+£+1>0
X Yy z

e x (2019 | 52019\ (52021 | |,2021) (2023 , \,2023
Tinh gia tri cta biéu thie: P —(y +z )(Z +X )(X Ty )

c) Giai phuong trinh sau: X2 —3X—2+4/x—-1=0
Cau 3 (4,0 diém)
1) Cho hinh vuéng ABCD, hai duong chéo cat nhau tai O. Trén AB lay diém M bt
ki khac A va B, duong thang qua M song song v&i BD cit AC tai N, DN va CM cit
nhau tai E.

a) Chtmg minh rang AOND «> ABMC
b) Tinh s6 do géc DEC
2) Cho AABC nhon. Xac dinh vi tri diém M nam trong AABC sao cho:
AM.BC + BM.CA + CM.AB dat gia tri nho nhat.

Cau 4 (1,0 diém). Cho ab,c 1a cic s6 thuc duwong khac 0 thoa man

a+3 b+3 c+3 <§

+ +
J6a?+12 6b2+12 6c2+12 2

a+b+c+2=abc . Ching minh rang: P =

Cdn bé coi thi khéng cdn gidi thich gi thém



PHONG GIAO DUC & PAO TAO THANH THUY

HUONG DAN CHAM
PE THI CHON HQC SINH GIOI LOP 9 THCS
NAM HOQC: 2021-2022
MON:TOAN
] ~ (Huong dan cham cé: 05 trang)
A. Mot so chu y khi cham bai.

Dép an dudi day dua vao 101 giai so luge ciia mot cach gidi. Thi sinh giai cach khac
ma dung thi t6 cham cho diém ting phan tng voi thang diém cua hudng dan cham.

B. Pap 4an va thang diém.
I. PHAN TRAC NGHIEM KHACH QUAN (8,0 diém)

MGéi cdu tra 1oi ditng cho 0,5 diém

Cau 1 (2 |3 |4 |5 |6 |7 |8 10 |11 |12 |13

(o]

b.an |B |D |[ID |A |B |[C |[C |[B ]A |C |D B |A

I1. PHAN TU LUAN (12,0 diém)
Cau 1 (3,0 diém).
a) Giai phuong trinh nghiém nguyén: 5x* +y*—4x*y—-85=0

S=x+2y+3z+2021
Chung minh rang P chia hét cho 30 khi va chi khi S chia hét cho 30.

b) Chox ;y;z lacac sd nguyén va {

P =(x+2020)’ +(2y—2021) +(3z+2022)’

Noi dung Diém
a) Phuong trinh d cho tuong duong véi  x* =85—(y—2x* )2 0,25
Lap luan x*<85<4* Ma xezZ Suyra x*e{0%1*;2*;3'} 0,25
x*=0* thi y*=85 ( loai)
x =1 thi (y—2)’ =84 (loai) 0,25
x*=2*thi (y-8)° =71 (loai)
K =3 thi (y-18) =4 < B:izi o Bzfg Khi d6 Kig 822
Vay phuong trinh c6 4 nghiém nguyén (x; y)la: (3 ; 20); (-3 ; 20);
(3;16); (-3;16) 02
b) bat a=x+2020;b=2y—-2021,c=3z+2022 v6i a,b,ceZ 0,25

P=a’+b°+c°

Ta co:
{S:a+b+c

Xét P-S =(a’-a)+(b°—b)+(c’—c)

0,5




HS ching minh duoc v6i moi s6 nguyén m thi m®—m  chia hét cho 30

Do d6 P-S =(a°~a)+(b*~b)+(c* —c) chia hét cho 30 véi a; b; ¢ 1a cac s6

. 0,25
nguyén

Vay P:30< S :30 0,25

Cau 2 (4,0 diém).
a) Cho hai da thic voi hé sb thuc f(x)=2x°+ax* +bx’+cx®+dx+e Va

g(x) = X + x+2021. Biét phuwong trinh f(x)=0 c6 5 nghiém thuc phan biét

con phuong trinh f (g(x)) =0vo6 nghiém. Chimg minh rang 3/ (2021) > %

x+y+z—1
2
X , \ .~ 1 1 1 1
b) Chobaso x,y,zkhic 0 vathod man: {S+S+5+—=4.
X y* 7' Xyz
E+£+£>0
X Yy z

T _ (2019 | 52019\ (52021 , 2021 (2023 , \,2023
Tinh gi tri ctia biéu thuc: P —(y +Z )(Z + X )(X +y )

¢) Giai phuong trinh sau: x> —3x—2+44/x-1=0

Noi dung Piém

a) Gidstpt f(x)=0 c6 5 nghiém thuc la x (i =15), khi d6 ta co
F(X) =2(X =X )(X = X;)...(X = X5) , 0,25
suy ra f(g(x)) =(x2 + x+2021—x1)...(x2 +x+2021—x5)

Vi phuong trinh f (g(x))=0 v6 nghiém nén ca ndm phuong trinh

. 0,25
X?+X+2021-x =0 (i=15) déu vd nghiém
. 1Y 1
Taco x“+x+2021-x=0 < x+§ :Xi_2021+z
Pé x? +x+2021-x =0 (i=15) vo nghiém thi 0,25
X; —2021+£<0<:>2021—xi >l
4 4
Taco
1 1
f (2021) =2(2021-x,).(2021-x,)....(2021— 2.—=—
( )=2( %)-( Xp)---( X) > 4° 512 0,25

= «3/ f(2021) > %




b) TUr gia thiét suy ra:
4:%+%+%+i:%+%+%+w
Xy 2 oxyz Xy oz Xyz 0,25
1.1 1 [1 1 1][111}2
Vi e 4 i s el b Bl it
Xy z Xy yz zx) (x y z
Ma l+1+1>0 suy ra l+l+1:2 (1)
X Yy z X y 2
Mat khac x+y+z:1 suy ra =2 (2) 0,5
2 X+y+2z
Te()va@Q)suyra —+1+io—1 (3
X Yy Z X+y+z
Bién doi (3) = (x+y)(y+2z)(z+x)=0 0,5
X+y:O X:_y X2023 :_y2023 X2023+y2023 :0
Slz+y=0|y=-1 |y =" < |y™+7°=0 nénP=0 0,25
X+Z:0 7 =—X Z2021=_X2021 22021+X2021:0
c) bPKXD: x>1 0,25
Pt () x2—2x+1=x-1-4Jx-1+4 0,25
& (x=1D)?=(\x-1-2)? 0,25
x—1={x—1-2 [x+1=x-1 0,25
=N =N
x-1=2-+x-1 |Jx-1=3-x
<:>_x2+2x+1:x—1(x2—1)C> X*+X+2=0(x>-1) o x=2 (t/m) 0,25
| X—1=9-6x+x*(x<3) X —7x+10=0(x <3)
Vay phuong trinh (2) c6 tap nghiém S ={2} 0,25

Cau 3 (4,0 diém)

1) Cho hinh vuéng ABCD, hai duong chéo cit nhau tai O. Trén AB lay diém M bét
ki khac A va B, duong thang qua M song song v6i BD cat AC tai N, DN va CM cit
nhau tai E.

a) Chimg minh rang AOND « ABMC
b) Tinh s6 do DEC
2) Cho AABCnhon. Xac dinh vi tri diém M nam trong AABC sa0 cho

AM.BC + BM.CA + CM.AB dat gia tri nho nht.

Noi dung bieém




1) Hinh v&

a) D& thiy AANM vudng can tai N= AN _

1
M T2 0,25
DoMN //BOnén AN _AM _ NO _ AN _ 1 0,25
NO MB ~MB AM .2
Ta lai c6 Tam giac OBC vudng can tai O nén ob_oB_1 0,25
BC BC 2
Suy ra MO _ 9D 0,25
MB BC
Xét AOND y3 ABMC ¢4
0,25
N—O:O—D NOD = MBC =90°
MB BC
= AOND « ABMC (c.g.C) 0,25
b) Vi AOND «> ABMC nén D, =C, 0,5
Gia sit CM cat DA tai T khi d6 T =C,
= T=D 0,5
Xét ADET cO T + D, = DEC ( t/c gbc ngoai cua tam giac)
= D,+D,=DEC ma D, +D, = ADB = 45° = DEC = 45° 05

(Chii y: HS c6 thé dimg tir gidc ndi tiép dé cm)




2)

s

+ Ké BB; va CC, tuong tmg vudng goc v4i duong thang AM

+ Ta cO Samp + Samc = %.AM.BBlJr%.AM CC,

=%AM (BB, +CC,) S%AM BC

(Dau “=" xay ra < AM L BC) 0,25
+ Ching minh tuong ty:
Semc + Sema < % BM.AC (Déu “="xay ra < BM L AC)
Scva + Scve S%CM .AB (Déu “="xayra <CM L AB)
0,25
+ Cong timg vé cua 3 bat dang thuc ta c6:
0,25

Z(SAMB + SBMC + SCMA) < % (AM.BC + BM.CA+CM.AB)

= AM.BC + BM.CA+CM.AB > 4S ..

Dau “=" xay ra <> AM L BC;BM L CA,.CM L AB =M la tryc tim ctia AABC

Viy AM.BC+BM.CA+CM.AB dat gi tri nho nhat bang 4Sagc khi M 1a truc | 0,25
tam cua AABC

Cau 4 (1,0 diém). Cho ab,c 1a cic s6 thuc duwong khac 0 thoa man

1 1 1 , . N a+3 b+3 c+3 5

+ + =1 . Chtrng minh rang: P = + + <=

a+l b+l c+l1 J6a?+12  \6b?+12 +6c*+12 2

Noi dung DPiém

Ta thay : 6a® +12=4a*+2(a’+4)+4>4a" +8a+4 = (2a+2)’ 0,25

a+3 a+3 _a+l+2 1 1
«/6a +12 2a+2 2(a+1) 2 a+l
Chung minh tuong tu : < b+3 _ b+3 S 0,25
«/ b? +12 2b+2 2 b+1




c+3 _ c+3 _£+ 1
Joc?+12 2c+2 2 c+l

Cong vé voi vé ta co : 0,25
a+3 b+3 c+3
= + + < + +
J6a?+12  /6b%+12 +/6c2 +12 a+l b+l c+1
Dau “=" xay rakhi a=b=c=2 0,25




