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PHONG GD&PT THANH OAI PE THI CHON HQC SINH GIOI LOP 9

Bai 1:

Bai 2:

Bai 3:

Bai 4:

Bai 5:

Niam hoc 2020 — 2021, mén Toan
Thoi gian: 150 phat (Khdng ké thoi gian giao dé)
Ngay thi: 25/11/2020
(Dé thi c¢é 01 trang;
Nguoi coi thi khong gidi thich gi thém)

(5 diém)
XX —3 _2(\/§—3)+J§+3
x—2x-3  Jx+1 3-Jx

a. Rt gon biéu thirc A

1. Cho biéu thirc A =

b. Tim gi4 tri nho nhét cua A

2. Chiing minh ring: A= \/2+\/2+\/2+...+\/2+\/§ <2 (2020 chit s6 2)

(5 diém)

1. Giai phuong trinh sau: 'x—2 —+/4—x =2x*> -5x—3

2. Tim cac s nguyén x dé& biéu thic X*+2Xx>+2Xx°+X+3 12 mot sb chinh
phuong.

(4 diém)

1. Cho P(X) =x*+ax® —bx® + cx +d, trong d6 a, b, ¢, d 1a hing sb.

P(0) + P(~8) + 437.P(-2)

Biét P(-2) = 6; P(-4) = 12; P(-6) = 18. Tinh A=

2020
2. Vi cac s6 duong a, b thoa man a® +b® +6ab <8. Tim gia tri nho nhét cua:
P=— ! =+ 3 +ab
7 a“+b” ab
(5 diém)

1. Cho tam gidc ABC ndi tiép dudng tron tdm (O) c6 D, E, F theo tht ty 13 trung
diém cua BC, AC, AB. Goi H 14 tryc tAm cta tam giac ABC
a) Chtrng minh tam giac HAB va tam giac ODE dong dang
b) Ké cac duong thang DM//OA, EN//OB, FG//OC (MeAH; NeBH; GeCH).
Chtng minh cac duong thang DM, EN, FG dong quy
2. Tir diém M ndm trong tam giac ABC cho trudc lan lugt v& cac dudng vudng goc
MA’, MB’, MC’ d&n BC, CA, AB. Tim vi tri cia M dé tich MA’.MB’.MC’ dat gia
tri 16n nhat.
(1 diém)
Cho day gém 1000 sé: 7, 77, 777, 7777, ..., 777...7. Ching minh trong ddy trén ton
tai it nhat mot s6 chia hét cho 2013.

- Hét-
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Céau Huéng din ndi dung Piém
1. a) 2,5 diém
PKXD : x>0; x=9 0,5
A Xx=3  2(x-3 x+3
Wx+DWx-3)  x+1  x-3
s XX=3 26X =3)(x=3)  (x+3(x+D 0,5
WX+D)Ex-3)  (x+DEx-3)  (Wx-3)(x+1)
XX —3-2x+12x ~ 18— x—4/x -3 0,5
A=
(WX +)(x-3)
_ x\/;—3x+8\/;—24: («/;—3)(x+8) _ X+8 1
(Wx+D)(Wx=3)  (x+DEx-3)  x+1
1.b) 1,5 diém
-1+9 x-1 9 9 9 i 1
g |A= 2 = + =X —1+——— =X +1+ —2>123-2=4
Bai 1 «/;+1 \/;+1 \/;-l-l «/;+1 «/;+1
(5d) Viy gia tri nho nhat cia A = 4 0
5
X1 = (WX +1)? =9=/x+1=3=x=4(t/m)
\/;+1
2. (1 diém)
A =2<2 .
A, =\2+42 = 2+ A, <2+2=2 |
A, =\2+\2+2 =2+A, <J2+2=2
0,5
Ao =A=2+A, <N2+2=2
:>A:\/2+\/2+\/2+...+«/2+\/§ <2 (dpcm)
1. (3 diém)
PK: 2<x<4 0,5
Phuong trinh di cho twong duwong véi: vx—2 —1+1—+/4—x =2x* —5x—3
X—3 X—3
= + =(x-3)(2x+1
Jx—2-1 1+J4—x (x=3)(@x+1) 0,5
1 1
< (x-3 + -(2x+1) [=0
g ( )|:=\/X—2—1 1+4-x ( )} 05
Bai 2 K—3 ’
S 1 ! 05
diém) + —(2x+1)=0
Xx=2+1 1++4-x
. .1 1 .
Vi 2<x <4 thi <1 <1;2x+1>5 nén 0,5
Jx—2+1 L1+«/4—x b
1 1
+ —(2x+1) <0
Ix=241 1+4-x ( ) 0,5
Tir d6 suy ra: x =3 la nghiém duy nhét cua phuong trinh.
2. (2 diém)
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Pat X* +2x% +2x* + X +3=y? (v6i y 1a sb tu nhién) 0,5
Taco: y? = (X" +2X° + X)) + (X* +x+3) = (X* +X)* + (x> + X +3) 05
Ta s& chimg minh: a% <y? < (a+2)?véia=x"+ X ’
1 11
That vay: y*—a’=x*+Xx+3=(X+=)’+—=>0=>y*>a’
atvay: y ( 2) 2 y 05
(a+2)° —y*=3x° +3x+1=3(x+%)2 +%>0:>y2 <(a+2)°
Do a? <y? < (a+2)?nény’= (a+1)®
Hay (X +X)+ (X* +X+3) =(X*+x+1)?* ©x*+x-2=0
<x=1hodcx=-2 7 o 0.5
Thtr lai: vé1 x = 1 hodc x = -2 bi€u thire da cho déu bang 9=32, théa man. ’
Vay x € {1,-2}
1. (2 diém)
bat Q(x) = P(x) +3x = Q(-2)=Q(-4)=Q(-6)=0 0,5
—-2;-4;-6 13 nghiém cia Q(x), ma Q(x) la da thirc bac 4 nén Q(x) c6 dang: | 0,5
Q(X)= (x+2)(x+4)(x+6)(x-m)
= P(X)= (X+2)(x+4)(x+6)(x-m)-3x 05
Tinh duoc P(0)=48m; P(-8)= 408+48m ’
. —48m+408+48m+437.6 3030 3 05
Bai3 | A= = = ’
(@ ] 202 2020 2
diém) | 2 (2 diém)
Tacé:a®+b*+6ab<8 < (a+b-2)(a*—ab+b*+2a+2b+4)<0=a+b<2 |05
1 3 1 3
P= +—+ab= +—+—+ab+—
a’+b®> ab a’+b> 2ab ab 2ab 0,75
> — ? +2+ 6 5= 9 0,5
a“+b”+2ab @a+b)* 2
DAu béng xéy ra khi va chi khi a=b=1 0,25
Két luan:
Bai4 | 1. (4 diem)
CH L.a (2,5 diem)
diém) A
B D C
a) Chung minh dugc ED//:%AB, OD//AH (cung vuéng géc BC), BH//OE
1
(cung vubng goc AC)
— ABH =DEO ; BAH = EDO (goc c6 canh tuong ung song song)
— +ABH ~2DEO(g.g) (dpem) o
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1.b) (1,5 diém)

Tur cau a) suy ra: OD//= %AH

Chirng minh dugc tir gidc AMDO 1a hinh binh hanh suy ra OD=AM=MH, dan
dén tr giac MODH 14 hinh binh hanh. Nén DM di qua trung diém I ctia OH.
Chtng minh tuong ty ¢ EN, FG di qua I. Nén cac duong thang DM, EN, FG
dong quy (dpcm)

0,5
0,5

0,5

2. (1 diém)

bat MA’=x, MB’=y, MC’=z; BC=a; AC=b; AB=c
1
Spsc =Semc T Samc +Sema = E (ax + by +cz)

= ax+by+cz=2S,,.

1 1 ,ax+by+cz,, 8S°
MA'MB'.MC' = xyz = —(ax)(by)(cz) < _ 99 nBc
4 abc( )BY)(ez) abc( 3 ) 27abc

Déiu “=” xay ra <> ax=by=cz, suy ra dién tich cic tam giac BMC, tam giac
AMC, tam giac AMB bang nhau, khi ¢6 M 14 trong tam tam giac ABC.
Vay MA’.MB’.MC’ 16n nhét khi M 1a trong tim ciia tam giac ABC

0,5

0,5

Bai 5
1
diém)

Tach 2013 = 3.11.61 trong d6 3;11;61 d6i mot nguyén to cing nhau

Str dung diéu kién chia hét cho dong thoi 3 va 11, d6 1a nhitng sd 6 s6 chir s6
la bdi cua 6.

D6 1a nhing s6: 777777 (6 chix sb), 777777777777 (12 chit s6), 777...77 (996
chit s6)

S6 s6 hang cua diy trén 13 (996-6) : 6 +1=166

Khi chia 166 s6 trén cho 61 thi ¢6 166 s6 du, ma sé du cta cac phép chia nay
chi nhan 61 gia tri tir 0 dén 60, nén theo nguyén ly Dirichle s& tn tai 2 s6 trong
day trén c6 cung sd du khi chia cho 61 = hiéu ctia hai s6 d6 chia hét cho 61
Hiéu cta hai s c6 dang: 77...7.10" (c6 k sb 7, 6 <k <990)

Ma (10", 61)=1 suy ra 77...7 chia hét cho 61

Vay trong 1000 s da cho ton tai it nhat mot s6 chia hét cho 2013

0,5

0,5
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