UBND QUAN HAI BA TRUNG PE THI HQC SINH GIOI CAC MON
PHONG GIAO DUC VA PAO TAO VAN HOA VA MON KHOA HQC CAP QUAN
IPE CHINH THUCQ MON: TOAN 9
Nim hoc: 2021 - 2022
Ngay thi: 17/02/2022

Theoi gian: 150 phut (khong ké thoi gian phat d¢)
Bai L. (5,0 diém)
1) Giai phuong trinh: x* +x—4+4/3x+1+6=0.

2) Cho x,y,z lacac s6 thuc khac 0 va thoa man diéu kién: xy+yz+zx=0. Tinh gia tri cua

.2 , + + +
bleuthuch:x y+y 22 x_

z X y
Bai II. (5,0 diém)

1) Cho a,b,c 14 cic s6 nguyén thod min &’ +5° =2021¢>. Ching minh g+ b+ ¢ chia hét cho 6.

2) Tim cac s6 nguyén x,y théa min x° —x’y+x—2y+5=0.
Bai I11. (2,0 diém)

Cho cac sb thuc x,y thoa man x—~2x = \/; — y. Tim gi4 tri 10n nhét va gid tri nho nhat ca

1
Jx+y+l .

biéu thic P=x+y+

Bai IV. (6,0 diém)

Cho tam gidc ABC nhon, ndi tiép dudng tron (0) duong kinh AK. Céc duong cao
AD,BE,CF cit nhau tai H . Duong thing EF cit dudng tron (O) tai hai diém P,Q (P va
C khac phia d6i voi 4B). Goi M 1a trung diém BC.

1) Chiing minh t&r gidc BHCK 1a hinh binh hanh, tir d6 suy ra OAC = BAH.

2) Chitng minh AP* =2AD.OM.

3)Day KQ cat BC tai L. Ching minh AL, HO cat nhau tai mot diém nam trén duong tron
ngoai tiép tam giac AEF .

Bai V. (2,0 di¢m)

1) Cho x 1a s0 nguyén duong. Tim tat ca so nguyén duong n dé 4x" +(x+ 1)2 14 s6 chinh phuong.

2) Trong budi 18 tuyén duong hoc sinh tiéu biéu 16p 9 ciia quan Hai Ba Trung, ¢6 20 hoc
sinh nam va 22 hoc sinh nit cia cac truong dugc vinh du tham gia. Nguoi ta nhan thay
trong cac hoc sinh do:

e Khong c6 hoc sinh nam nao quen tat ca cac hoc sinh nir

e MSJi hoc sinh nir quen it nhéat mot hoc sinh nam
Chung t6 réng: Tdn tai hai hoc sinh nam A, B va hai hoc sinh nit M, N sao cho A va M
quen nhau, B va N quen nhau, nhung A va N khong quen nhau, B va M khong quen nhau.

----- HET -----

Luu y: Can bo coi thi khong giai thich gi thém.
HO VA 1EN: ..o S6 bdo danh: ... Truong THCS



UBND QUAN HAI BA TRUNG HUONG DAN CHAM
PHONG GIAO DUC VA PAO TAO PE THI HQC SINH GIOI CAC MON

VAN HOA VA MON KHOA HQC CAP QUAN
MON: TOAN, LOP 9

IPE CHINH THU'C Nim hoc: 2021 - 2022

Ngay thi: 17/02/2022
Thaoi gian: 150 phut (khong ké thoi gian phat d¢)

(Huwéng din chiam gom 4 trang)

Bai L. (5 diém)
1) (2,5 diém) Giai phuong trinh: x* +x—4\3x+1+6=0.

PKXD: x> —%. (0,5 diém)

Ta viét lai phuong trinh thanh: (x2 —2x+ 1) +(3x+ 1-4+/3x+1 +4) =0
& (x-1 +(VBr+1-2) =0
(1,0 diém)

2

(x—l =0

= (\/3x+1—2)2:O

< x=1.(TM bKXD) (1,0 diém)

x : + + +
2) (2,5 diém). Tinh gié tri cia biéu thic: 4=2"2 42X T2 271

z X y
Ta co:
Jo Xty yrz zHx xty+z xty+z x+y+z g (0.5 diém)
z X y z X y
T d6 bién ddi duoc
1 1 1 2
Az(x+y+z)(—+—+—j—3 (0,5 diém)
X y z
Voi gia thiét xy+)z+xz=0tace A=(x+y+z) 2 ETZ_ 33 (0,5 diém)
xyz
Bai II. (5 diém)
1) (2,5 diém) Ching minh @+ b+ ¢ chia hét cho 6.
Taco:a’ +b° =2021c’ < a’ +b° +c° =2022¢°: I (0,5 diém)
Mt khéc, ta dé dang chimg minh dugc n’ —n:6 (1,0 diém)

Tu do a3+b3+c3—(a+b+c)=(a3—a)+(b3—b)+(c3—c)f6

Do d6 a+ b+ c chia hét cho 6. (1,0 diém)

2) (2,5 diém) Tim cac s6 nguyén x, y théa man x’ —x’y+x—2y+5=0.



X +x+5 5-x

X=Xy +x-2y+5=0=>y= 0 —x+x2+2 el
Ma x, y 13 cic sb6 nguyén suy ra 52—x el (0,5 diém)
X +2
Suyra: 5—xi
=(5-x)(5+x):
=27-(x*+2)
=27:
—=x*+2eU(27).Ma x* +2>2Vx (1 diém)
Suy ra: X +2€{3;9;27}
Tim dugc x € {il, iS}
Vi lezyzg (loai)
Véi x=—1=y=1
Véi x=5=y=5
. 125 .
Vi x=—5:>y=—2—7 (loai)
Thir lai roi két ludn: céc cdp sO nguyén (x,y) can tim la {(—1;1);(5;5)}. (1 diém)

Bai IIL. (2,0 diém)
Cho cac s6 thyc x, y théa min x—+/2x = \/; —y. Tim gia tri 16n nhat va gia tri nho nhat ctia biéu

thirc P=x+y+;-

Jx+y+1

Diéu kién: x>0;y >0.
Ap dung BDT Bunhiacopxxki, ta cé:

O£x+y:\/§.x/;+l.\/;£«/3(x+y):>0£x+y£3<:>1£x+y+1£4. (0,5 diém)
Tim GTNN:

1 1 1
P=x+y+———x=|(x+y+1)+———— |-122 [(x+ y+1).————=—-122-1=1

Y Jx+y+1 {( Y )1/x+y+l} \/( 4 )1/x+y+l
Tir d6 P dat gia tri nho nhét bang 1 khi x=y=0. (0,75 diém)
Tim GTLN: Dt t = Jx+ y+1;1<1<2,
3_ t=2)(2¢ +4-1

Xét hiéu: P—zz(t2+1—1j—z:2t or+2_(=2)( )so(dolszsz).

2 t 2 2t 2t

Tirdé P dat gia tri 16n nhit bang % khi x=2,y=1. (0,75 diém)



Bai IV. (6,0 diém)

1) (3,0 diém) Chimg minh tr giAc BHCK 14 hinh binh hanh, tir d6 suy ra OAC = BAH.

D& ching minh: BH //CK;BK //CH suy ra tr giac BHCK 1a hinh binh hanh. (1,5 diém)
Tu do BH = CK, suy ra tam giac ABDA~ AKCA(c.g.c) (1,0 diém)
dan t6i OAC = BAH . (1) (0,5 diém)

2) (2,0 diém) Chimg minh AP* =2A4D.OM.

Ta co AANF ~ AABK (g.g) dan dén AP> = AN.AK =AF.AB (0,5 diém)
Mit khac: AAFH ~ AABD (g.g) nén AF.AB= ADAH (0,5 diém)
Hon ntta AH =20M (OM 1a dudng trung binh trong tam giac AHK) (0,5 diém)
Dan dén AP> =20M.AD. (0,5 diém)

3) (1,0 diém) Chimg minh AL, HQO cit nhau tai mot diém nam trén dudng tron ngoai tiép tam giac
AEF' .

Gia str duong tron ngoai tiép tam gidc AEF cat AL tai diém thir hai R, suy ra ARH =90°.Ta co
AR.AL = AH.AD = AP* Mt khac tir (1) suy ra dugc OA vudng goc v6i PQ, dan téi AP = AQ.
Do d6 AR.AL = AH.AD = AP* = AQ*. (0,5 diém)

Vay AARQ~ AAQL (c.g.c). Suy ra ARQ = AQL=90° nén OR | AL hay ba diém H,R.Q thang
hang.

T d6 HQ, AL cit nhau tai mot diém nam dudng tron ngoai tiép tam giac AEF . (0,5 diém)

Bai V. (2,0 diém)

1) (1,0 diém) Tim tat ca s6 nguyén duong n dé 4x" +(x+1)" la s chinh phuong.

Taco 4x” +(x+1)2 =y° <:>(y—x—1)(y+x+1) =4x" (*) . Nhan thay (y—x—1)+(y+x+1) =2y
suy ra (y—x—l),(y+x+1) cung tinh chan 1¢, hon nita (y—x—l),(y+x+1) |4x" suy ra
(y—x—l),(y+x+l) cung chan. Pat y—x—1=2a= y+x+1= 2(a+x+1) thay vao (*) ta co:

a(a+x+1):x” .



S, N A A X , \ e . Ja:
Gid sir d 1a mgt udc nguyén to chung cua a va a+x+1. Khi do ta co { I
a+x+1:

T d6 x"* : ,dan t6i 1 chia hét cho d (VO Li). Vay (a,a+x+1)=1.

Suyra a=u",a+x+1=v" v6i x=uv vado dd uwv+1=v"—u" . (0,5 diém)
D@ thay véi n=1 thi (u—1)(v+1)>0=uv+1>v—u nén khong cé x théa man.

Vi n>3 thi v' —u” :(v—u)(v”*l V' U u! ) >uv+2 suyra n chicé thé bang 2.
Khi n=2 tac6: 4x> +(x+1)" = (¥) d&thdy x=2,y=5 théa man. (0,5 diém)
2) (1,0 diém)

Trong 20 hoc sinh nam, goi A 1a ban quen nhiéu hoc sinh nit nhat.

Vi A khong quen tAt ca cac ban nit, nén tdn tai mot hoc sinh nit N khong quen A.

Vi N quen it nhat mot ban nam, go1 hoc sinh nam do 1a B. 0,5 diém)
Ta chirng minh: Trong céc hoc sinh nit quen A, ¢6 mdt hoc sinh khong quen B.

That vay: Gia su tat ca hoc sinh nit quen A déu quen B. Nhu vay B quen nhiéu ban nit hon A (viB
con quen ca N). Piéu ndy méu thun v6i quy dinh A 13 ban quen nhiéu hoc sinh nit nhat.

Tir d6 c6 mot hoc sinh nir quen A ma khong quen B, d6 1a ban M. 0,5 diém)

Luwu y: moi cach 1am khac néu dung, giam khao théng nhat quyét dinh cho diém.



