KY THI CHON HQC SINH GIOI LOP 9 CAP QUAN
QUAN NAM TU LIEM
MON TOAN 9 - NAM HOQC: 2020 - 2021
Thoi gian: 150 phiit (khéng ké thoi gian phat deé)
Péso 5

Bail. (4,0 diém)

L+L‘ ' 2—+£+l :JF+FJ;+XJ;+J‘F
Jx \E J;Jfﬁ O ny*+\lx*y i

A=
1. Cho biéu thic
x>0,y>0

a) Riit gon biéu thitcc A
b) Cho XV =4 Tim gia tri nhé nhat ctia biéu thitc A.

B ﬁjﬂ%ﬁl- @

9

2. Cho biéu thitc . Chttng minh riing B 1a mot s6 nguyén.

Bai2. (4,0 diém)

1. Cho M*2in= Zp+2020 15 4c o5 nguyén cung chia hét cho 6. Chitng minh rang:
m+n+p+4+3 cling chia hét cho 6 (q 1a s6 tw nhién).

2. Cho b4 13 c4c 55 nguyén thoa man @° =b* +c* +d’

Chttng minh rang: @bcd +2021 it dwoc dwéi dang hiéu cia hai s6 chinh phuong.

Bai3. (4,0 diém)

2, .2 2.2 _
1. Tim céc s nguyén x, y théaman ¥ ¥ * DXy” +60 =37xy

Jox-1- Jxez =223
2. Gidi phuwong trinh : D
Bai4. (6,0 diém)

.. ABCD __ a0 M 0
Cho hinh vudng do dai canh bang vacotamla . Diém la mot diém di

. . BC ., B . C N . AM . .
chuyén trén ( khac  va ). Goi la giao diém cua tia va duong thang
¢cb G . .. . DM _BN

. la giao diém cua va .

1 1

2 M rd

M
1) Chitng minh rang: khong doi.
G L AN

C
2) Chiéng minh:

. H . ... ., OM BN _ . M _. .
3) Goi ~ la giao diém cua va . Tim vi tri cia diém dé dién tich tam

HAD .
giac dat gia tri 16n nhat.



Bai5. (1,0 diém) Tat ca cac diém trén mat phang déu duwogc t6 mau, moi diém duwgc t6 bdi mot
trong 3 mau xanh, do, tim. Chitng minh khi d6 luon ton tai it nhat mét tam giac can c6 3
dinh thudc céc diém cia mdt phang trén ma 3 dinh cua tam gidc d6 c6 cung mot mau
hodc doi mot khac mau.

THETI

PAP AN KY THI CHQON HQC SINH GIOI LOP 9 CAP QUAN
QUAN NAM TU LIEM
MON TOAN 9 - NAM HQC: 2020 - 2021

Bail. (5,0 diém)
_ L;\.;ML Ayl xdy Y
R R I T A RN 2 =

1. Cho biéu thttc
x>0,y>0

a) Riit gon biéu thiic A
b) Cho X*Y =% Tim gié tri nh6 nhét ca biéu thirc A.

o

I Chttng minh rdng B 1a mét s6 nguyén.

+ 3 ]__
2. Cho biéu thic

Lai giai
1. a) Riit gon biéu thitc A
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Vay ﬁ vGiX>0,y>0
b) Cho ¥*¥ =4 Tim gié tri nho nht ctia biéu thitc A.

J_+ J_ 1
vai X2 0.¥>0 5 6 ‘_-‘ T 3«? . Ap dung bét dang thitc Co- Si ta co:

ﬁﬂx;'}; :;l: ﬂL::%c::r 2. L:_:E l:ﬁ
Mat khéac a4 ﬁ

LJ,L;_,QJL_L:J_I =2
Hay X .J; X Ay xy

x=y
= = X =y =37

Do dé: AE‘E.DaTu “=" xdy ra x+y =4
Vay MinA=42 (i x=y =2,
2. Ta co:

‘!1+—+;]
= B’ _1+£+1——+3‘ﬂ1+r‘ J_‘ 1+J_ J %

B' =2 +3.;’_—1.B
27

B =2-B= B +B-2=0= B'-B +B'-B+2B-2=0
= (B-1)(B* +B+2) =0

+)B-1=0+« B =1

B+£

+)B*+B+2 =0«

vay B =1 1a mot s6 nguyén.

Bai2. (4,0 diém)



Bai 3.

1. Cho M*2in= Zp+2020 15 4c o5 nguyén cung chia hét cho 6, Chitng minh rang:

m+n+p+dt+3 ciling chia hét cho 6 (q 1a so6 tw nhién).

2. Cho b9 13 c4c 55 nguyén thoa man @° =b* +c* +d’

Chttng minh ring: @bcd + 2021 it dwoc dwéi dang hiéu cia hai s6 chinh phuong.
Lai giai

.. (m+5)6=m:6
co:

1. Ta du 1

(n- 2)6= n:6 ;.9

(p+2020)6= p:6 4 -

g6, (m+n+p):6 y(m+n+p+1)55

Do duv O ha

4142 =(20) +2=2(22" +1)
Ta co:

(21 +1)3= 2.(27" +1):6 = (49 +2) 6

2g-1

Ma 27 13 dw 2nén

Do dé: m+n+p+4"+3 :[(m+n+p+1)+(4“ +2)] -6

Vay m+n+p+4+3 cling chia hét cho 6 (q la so tw nhién).

2 Ta cb: (2m+1)* =4m(m +1)+1

@2m+1)

2 2 2 2
Do d6: véi moi ME Z thi chia 8dw 1. Nén véi @064 1agm @-075¢5d" hiq

8 dv 1
Suy ra: khong xdy ra @ =b” +¢* +d” (vj v& i chia 8 dv 1, v& phai chia 8 dv 3)
Vay trong cac s6 & b,¢,d 4 ft nhat 1 s6 chdn. Ta co: abed +2021 13 5516,

pyt @bcd +2021=2n+1(n€Z)= 2n+1=(n+1- n)(n+1+n) =(n+1)*- n’

Vay ta c6 dugc diéu phai ching minh.

(4,0 diém)

2 2 2.2 —
1. Tim cac s6 nguyén X, y théa man X 4y +5x°y" +60 =37xy

Jox1- Jxez =X 3
2. Gidi phuong trinh : D
Loi giai

1. Tim s6 nguyén x,y théda man:



x* +y? +5x°y* +60 =37xy

e x* 4yt +5x°y" +60- 37xy =0

o 20x° +20y? +100x°y” - 740xy +1200 =0
< 20x° +20y” +(10xy- 37)° =169

2 (2 . 2
vi 2060 2092x 20y 0%y (10xy- 37)° 20Y%, 03 vai 19 ciia x,y nhv nhau; ta gia

s ¥ SV20% <169= X <B= x*€[0;1;4] | suy ra:

(ZDX“’; 20y*; (10 xy- 37)° )E { (0; 0;169); (0; 20;149); (0;80;89);(20; 20;129); ( 20;80; 69); (80; BD;Q}}

2
Ma (10%7-37)" 13 55 chinh phwong
= (20x*; 20y%; (10 xy- 37)* )€ | (0;0;169); (80;80;9)|

20x° =0 x =0
2[]_],.?2 =0 =1y = =
10xy - 37)° =169 37° =169
+ TH1: (10xy - 37) khong co gia tri
, x=2
20x° =80 x =47
2 y=2
20y° =80 = 1y =+ =
X =-
(10xy- 37)° =9 xy =4 {
y=-2
17
xy =—(1)
+ TH2: 5

Vay (6y) € (22)(-2;-2)|

Sor-1-Jxr2 =3 st

2. Giai phuong trinh : 5 (BK: 95)
Vi NMox- 1+4fx+2>0%xy
Vox-1-4fx+ :4x— 3

5
dx- 3 dx-3

— -

N5x- 1+ Jx+2 5

1 1),

| fSx-14++/x+2 5]
4x-3=0 3
X ==
= | 1 | 4

B
Jox-1++/x+2 5 Jox-1+Jx+2 =5

Giai phuong trinh V2%~ 1 #NX+2 =5 piph phuong 2 vé ta ¢ :

= (4x-3)




Bai 4.

= Dx-1+2,(0x-1)(x+2)+x+2=25
o 2.(5x- D(x+2) =24- 6x

o J5x +9x- 2 =24- 6x(DK : x <4)
e 5x' +9x- 2 =9x°- T2x+144

= dx” - 8lx+146 =0

o (2x- ﬂ}z _2783
4 64
x=2(c)
= 73
x=—(1
2 (1)
Vay tap nghiém ctua phuwong trinh la 4
(6,0 diem)
. . ABCD __ La "
Cho hinh vudng do dai canh bang vacotamla . Diém
X M_ ., B _C N
chuyén trén ( khac  va ). Goi la giao diém cua tia
¢cb G . .. . DM _BN
la giao diém cua va .
1 1
i
; . . AM AN . .
1) Chttng minh rang: khong doi.
i .. CGLAN
2) Chitng minh: .
H . OM BN __ .
3) Goi ~ la giao diém cua va . Tim vi tri ctia diém

., HAD r a1k N
giac dat gia tri 16n nhat.
Lai giai

la mot diém di

va duong thang

deé dién tich tam



AK | AN (KECD)
1) Ké

b, =4, (=00° - BaD)

Ta co:

= AABM =AADK

= AM =AK

+

1 1
AKAN A  AK® AN’
Trong vuong tai  coO:
1 1 1
+

AM® AN @
? khong doi

1 1
2 + P
. AM AN . .
Vay khong doi.

CG _, AB _.E DM , AB _F
2) cat tai cat tai

AD® =DK.DN = DK.DN =a’ (1)
Ta co:
BE BG BF
CN GN DN

DC//AB =
Do




= BE.DN =CN.BF (2)

BF BM _AB

CD MC CN AB//CD
Mit khac (do )

= BF.CN =CD.AB =a" (3)

(1), (2), 3) = pK.DN =BE.DN
Tit

= DK =BE = AE =CK
= EAKC
1a hinh binh hanh
= AK//CE
. AK LAN= CE L AN
Ma

CF _ BN H
3)  cit  tai

) = O,M,H’
Ap dung dinh 1i Papuyt thang hang

= H =H
I€ AB BI =CN
Lay sao cho

= IBNC
1a hinh binh hanh

= IC// BN

. BF.CN =a’
Ma

= BI.BF =CB’

= AICF .
vuong tai C

= IC 1L CF

= CF L BN = BHC =90

HQ 1L AD (Qe AD)
Ké

M . ..  HQ BC
Goi la giao diém cua va
HQ =MQ+HM =a+HM"’
Ta coé:

HM'£§=

a
. 2 2
Ma



Bai 5.

3

= HQ =—a
Q 2
S :lAD.HQ <La3a=34
, 2 2 2 4
Do do:
< eM=M" .
Dau "=" xay ra la trung diém
(1,0 diém)

T4t ca cac diém trén mat phiang déu dugc t6 mau, moi diém duwgce té6 badi mot trong 3 mau
xanh, dé, tim. Chitng minh khi d6 luon ton tai it nhat mot tam giac can c6 3 dinh thude
cac diém cta mat phang trén ma 3 dinh cia tam gidc d6 c6 cuing mot mau hodc déi mot
khac mau.

Loi giai
Xét ngii gidc déu ABCDE, ta nhan thay ba dinh bat ki caa ngii giac luon tao thanh mot
tam giac can.
Do d6 khi t6 5 dinh bdi du 3 loai mau da cho thi ton tai 2 kha nang:
- Néu to 5 dinh bdi da ba loai mau da cho thi ton tai 3 dinh c6 mau khac nhau va
tao thanh mot tam giac can.
- Néu t6 5 dinh bdi nhiéu nhat 2 mau thi c6 it nhat 3 dinh cung mau va tao thanh
mot tam giac can.
Vay, ludn ton tai it nhat mot tam giac can c6 3 dinh thudc cac diém cua mat phang trén
ma 3 dinh ctia tam giac dé c6 cung mot mau hodc déi mot khac nhau.
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