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UBND QUAN HAI BA TRUNG KI THI CHON HOC SINH GIOI LOP 9
PHONG GD&DT QUAN HAI BA TRUNG Nim hoc 2022 - 2023
Mo6n: Toan
| PE CHINH THUC | Ngay thi: 18/10,/2022

Thoi gian lam bai: 150 phut
Bai L. (5,0 diém)

1) Giai phwong trinh: x* + x—1=+/2x—-14/2x" —1.
2) Cho a,b,c 1a cac s6 thwc thod man: a +b=2c va 2ab = ac + bc. Chirtng minh rang:
a=b=c.

Bai IL. (5,0 diém)

1) Chirng minh véi moi s8 tw nhién 7 1é, gia tri cia biéu thitc 7=’ +3n> —n -3 ludn
chia hét cho 48.

2) Tim cac s6 nguyén x,y thoa man: x(x2 —y) =5-2y.
Bai IIL. (2,0 diém)

V&i a,b 1a cac s6 thuc khéng Am va thod man g + b = 2, tim gia tri lén nhit va gia tri

nhé nhét cta biéu thire: 7 =+a (b+1)++b(a+1).

Bai IV. (6,0 diém) Cho tam giac ABC nhon, khéng can (AB < AC), M 1a trung diém cta
BC. Goi E, F lan lwot la chin cac dwong vudng géchatlr M 1én AC, AB ( E thudc AC;F
thudc AB). Puong thing qua C va vudng gécvdi BC, cat ME tai P; dwong thang qua B
vudng goc véi BC, cat MF tai Q.

1) Ching minh ME.MP = MF.MQ va /MFE = ZMPQ.
2) Hai dwong thang FM va AC catnhau tai S. Chirng minh tam giac SEF dong dang
véitam gidc SMA va AM vudng géc voi PQ.
3) Goi H la tryc tim cta tam gidc ABC. Chirng minh rang ba diém P, H,Q thiang
hang.
Bai V. (20 diém)
1) Cho a,b,x,y la cac s6 nguyén dwong thod man q,b nguyén t6 cung nhau va

X'+’

= %.Ch{rng minh a+ 2b 1a s6 chinh phwong.
a

2) Trong khu rirng trén dao c6 mot dan gom 2021 con ki nhdong mau xanh,2022 con ki
nhong mau do, 2023 con ki nhéng mau vang sinh séng. D€ 14n trén van moi, loai ki
nhong nay bién d6i mau nhw sau: néu hai con khac mau gip nhau thi ching ciing
do6i sang mau thir ba; néu hai con cing mau gap nhau thi ching gitr nguyén mau.
Hoi c6 kha ndng nao dé tit ca cac con ki nhong tré thanh ciung mét mau dwoc
khong? Vi sao?

_______________________________________________________________________________________________________________________________________|
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HU'GNG DAN GIAI
Bai L. (5,0 diém)
1) Gidi phwong trinh: x> + x—1=+2x—1+/2x" —1.

2) Cho a,b,c 1a cac s6 thwc thod man: a +b=2c va 2ab = ac + bc. Chirtng minh rang:

a=b=c.

Hwéng din:
1
1) DKXD: x> .

DPiat/2x —1=a;\2x* —1 =b ta dwoc:

x=0(KTM)
x=1(TM)

2 2
a erb :ab<:>(a—b)2=0<:>a=b<:>\/2x— =\/2x2—1={

Vay phwong trinh c6 nghiém duy nhit x=1.
2) 2ab:ac+bc:>2ab:c(a +b)
Ma a+b=2c=>2ab=2c"=ab=c.
Co a+b:2c:>(a+b)2 =4¢’
ab=c? :>(a+b)2 =4ab:>(a—b)2 =0=a=b.
Laicb a+b=2c=a=b=c.
Bai IL. (5,0 diém)
1) Chirng minh véi moi s6 tw nhién 7 1é, gia tri cia biéu thitc T =#n’ +3n> —n -3 ludn
chia hét cho 48.
2) Tim céc s6 nguyén x,y thod man: x(x2 —y) =5-2y.
Huéng dan:
1) T:(n—l)(n+1)(n+3).
Vinle dit n=2k+1(k €N)

=T =2k(2k+2)(2k+4)=8k(k+1)(k+2).

Vi &,k +1,k +21a 3 s6 tw nhién lién ti€p nén trong 3 s6, ton tai mot so chia hét cho 2, méot

sO chia hét cho 3.

]
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=T:48.
2) x(xz—y)=5—2y:>y(x—2)=x3—5.

e Vé&i x=2,khong thod man.

3_
o V0i x#2, tadwoc y:x 5.
x—-2
(x'-8)+3 i
S y=—"- "—">=y=Xx +2x+4+
x—2 x—=2

PEy € Z thi x—2e{+];43}. Ta tim dwoc (x,y) e {(1:4);(3:22):(-12):(5:40)}.
Bai lIl. (2,0 diém)

V&i a,b 1a cac s6 thwc khéng Am va thod man g + b =2, tim gia tri 1én nhit va gia tri

nhé nhit cia biéu thirc: T:\/;(b+1)+\/l_7(a+1).
Hwéng din:
T:\/Z(b+1)+\/3(a+1).

e Tim GTLN

T =Jab[b +a +/baJa +b

TSab+b+a+1+ba+a+b+1(AM—GM)
2 2 2 2

T<ab+a+b+1

T<ab+3

+b)’
Lai cé abS%:abSl:Tﬁ4.

Diu“="xdyra < a=b=1.
e Tim GTNN
T=b\Ja +~Ja +alb++/b
T> «/Z + \/3
Lai c6+/a + /b >Ja+b (d& dang chirng minh bing bién déi twong dwong)

:T2\/a+b:>T2\/5.

D4u “=" xay ra chang han khi (a,5)=(0,2).
Bai IV. (6,0 diém)

Cho tam gidc ABC nhon, khéng can (4B < AC), M latrung diém cta BC. Goi E, F
lan lwot 1a chan cac dwong vuéng goc hativ M 1én AC, AB ( E thudc AC;F thudc AB).
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Puong thing qua C va vudng goc voi BC, cat ME tai P; dwong thang qua B vudng goc
voi BC, cat MF tai Q.

1) Ching minh ME.MP = MF.MQ va /MFE = /MPQ.

2) Hai dwong thang FM va AC catnhau tai S. Chirng minh tam gidc SEF dong dang
voitam giac SMA va AM vudng goc voi PQ.

3) Goi H latryc tAm cta tam gidc ABC. Chirng minh rang ba diém P, H,( thang
hang.

Hwéng din:

2
1) C6 MEMP =MF.MQ = Bf .

Twr d6 suy ra AMEF ~ AMPQ = /MFE = ZMPQ.

2) Dé dang c6: ASEM ~ ASFA=> SE _SM
SF S4
Tw do6 suy raASEF ~ ASMA . Suy ra /SAM = /SFE = ZMPQ.

Goi K la giao diém cua AC va PQ
I ————
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= /AKH = /PKE, ma /PKE + /MPQ =90’

= /AKH + ZSAM =90° = AM 1 PQ.

3) bwong thang BH,CH cit CP,BQ lanluwgttai 1,D.

Dé dang c6: QM 1a dwong trung binh ctia ABDC.=> Q 1a trung diém cta BD.
Twong tw, P la trung diém CI.

HB _BD _ HB_BQ
HI CI  HI PI

ABHD ~ AIHC (g - g)=

Lai c6 ZHBQ = Z/HIP = AHBQ ~ AHIP = /BHQ = /PHI
= O, H, P thing hang.
Bai V. (2,0 diém)
1) Cho a,b,x,y la cac s6 nguyén dwong thod man a,b nguyén t6 cung nhau va
x*+y

= %.Ch{rng minh a + 2b 1a s6 chinh phwong.
a

2) Trong khu rirng trén dao c6 mot dan gom 2021 con ki nhong mau xanh,2022 con ki
nhong mau do, 2023 con ki nhong mau vang sinh séng. D€ 14n trén van moi, loai ki
nhéng nay bién d6i mau nhw sau: néu hai con khac mau gap nhau thi ching cing
d6i sang mau thir ba; néu hai con cung mau gép nhau thi ching gitr nguyén mau.
Hoi c6 kha ndang nao dé tat ca cac con ki nhong tré thanh cing mét mau dworc
khong? Vi sao?

Hwéng din:
1) bat ged(x,y) = d (d € N¥)

Thé thi ton tai m,n € N* va ged(m,n)=1d€ x=dm, y =dn.

d*m* +d*n* dmdn wm'+n’ a
- = - = —
a b mn b
m +n’ip
Gid st m” +n’ va mn c6 wéc nguyén td chungla p= C ()
mn:p
:>(m+n)25p:>m+nfp(2)
m* +n’

Tir (1) va (2) = mip,nip mau thuin vi ged(m,n)=1= 12 phan sé t8i gidn

mn
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=a=m’+n",b=mn :>a+2b:(m+n)2 12 s6 chinh phuwong.
2)

e Gia st @ mot thoi diém nao do, s6 ki nhong mau xanh, dé, vang la (a,b,c).
(a,b,c €N)

e Biy gior néu 2 con ki nhéng khac mau gap nhau, gia st 1a ki nhéng xanh va do, khi
dé6 s ki nhéng xanh, d6, vang sé lan lwotla: a—1,b—1,c + 2.
Ta thiy rang:
(a=1)=(b-1)=(a—b)(mod3)
(b-1)—(c+2)=(b—c)(mod3)
(c +2)—(a —1) E(c—a)(mod?a)
Nhuw viy, sau mot 1An d6i mau bat ki thi s6 dw khi chia 3 ctia cac hiéu: ki nhéng xanh
trir ki nhong do, ki nhong dé trir ki nhong vang va ki nhong vang trir ki nhéng xanh
la khong doi.

e Néu nhuw tit ca cac con ki nhong vé cing mot mau, thi sé c6 2 mau khong xut hién,
khi d6 hiéu cta s6 ki nhong mang 2 mau dé la: 0-0= O(m0d3).

[98)

biéu nay khong thé xay ra vi:
2021-2022/3
2022-2023/3
2023-2021/3

Vay khong thé c6 kha nang tat ca ki nhong chuyén cing mot mau.
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