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TRUONG THCS - THPT PE THI CHON POI TUYEN HOC SINH GIOI
LUONG THE VINH NAM HOQC 2022 - 2023
PE CHINH THU'C Moén: Toan — Lép 9

Thot gian [am bai: 150 phit
Cau 1. (4,0 diém)

a) Rat gon biéu thirc: P = l—x 3\/_ 3- \/_ Jx -2 9—x
\/_ 2 3+\/_ x+\/_ 6

x>0,x#4,x#09.
b) Cho a,b,c 1a cac sb thuc d6i mot khac nhau thoa man o* +1=23a,b> +1=3b,c> +1=3c.
Tinh gia trj ciia biéu thic O =a® +b* +¢*.
Céu 2. (2,0 diém) Giai phuong trinh: 15(x* +x” +2x) =44/5 (x> + 2)\/x4 +4.
Cau 3. (6,0 diém)
a) Tim tat ca cic gia tri nguyén ciia a dé A=a’ +4a+ 2021 1a mot s chinh phuong.
b) Cac cdp sO nguyén (x,y) thoa man 2*x* =9y —12y +19. Ching minh rdng x 1a sb
chin va tim tat ca cac cap (x, ).
¢) Cho x,y la hai s6 nguyén duong thod man x* + y* + 58 chia hét cho xy. Ching minh
2 2
rang: Xy +38 chia hét cho 12.
xy
Cau 4. (4,0 diém)

Cho duong tron (7;7) 6 ban kinh JE, IF vudng gbc v6i nhau.Ké hai tiép tuyén voi
duong tron (/) tai E va F, cit nhau tai 4. Trén tia d6i cua tia EA ldy diém B sao cho
EB>r, qua B ké tiép tuyén th hai cia duong tron (1), D 1a tiép diém, BD cat AF tai C.
Goi K 1a giao diém cua Al va FD.

a) Chimg minh rang hai tam giac I4B va FAK ddng dang.
b) Qua A ké duong thang vudng goc voi BC, cat FD tai P. Goi M 1a trung diém AB,

MI cét AC tai Q. Chimg minh rang tam gidc APQ 1 tam gidc can.

Cau 5. (2,0 diém) Tim gia tri 16n nhat cta biéu thie: P=x"+y° v6i x 20,y #0,
1[1 1j 1 1 1
—| =t =+t
XY\ X y X Xy y

Cau 6. (2,0 diém)
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Cho da giéac déu ¢6 2023 dinh, sao cho mdi dinh cta da giac do chi duogc to béng mot
trong hai mau xanh hodc dé. Chimg minh rang ton tai 3 dinh cua da giac di cho la cac dinh cua
mot tam giac can ma cac dinh d6 duogc té6 cung mot mau.

HOTLINE: 0868199115 2



Giai phap hoc Online hiéu qua www.onthil23.vn

HUONG DAN GIAI

Cau 1. (4,0 diém)

xX— 3\/_ 3 \/_ Jx -2 9-x
a) Ruat gon biéu thuc: P= ( J(\/— ) 3+\/— x+\/_ 6}

x>0,x#4,x#09.
b) Cho a,b,c 1a cac sd thuc d6i mot khac nhau thoa méan @’ +1=3a,b*> +1=3b,c° +1=3c.

Tinh gia trj ciia biéu thic Q=a’ +b* +¢°.
Huéng dan:

(xZO,x¢4,x¢9).

a) Rut gon dugc P =
x—2

b) Ta suy ra a,b,c 1a 3 nghiém ctia phwong trinh x* —3x+1=0.
Theo dinh ly Viet ta co:
a+b+c=—%=0

ab+bc+ca=_T3=—3

abc=1=1
1

O=a +b*+c :(a+b+c)2 —2(ab+bc+ca)=0—2(—3)=6.
Cau 2. (2,0 diém) Giai phuong trinh: 15(x* +x + 2x) =44/5 (x* + 2)\/x4 +4.

Huéng dan:
Co: VP >0;x" +x+2>0=x>0

Véi x>0, chia ca 2 vé cho x* ta duoc:
15(x+1+ j 4\/_( J 12
x

5 2
bat x + —=a ta duoc:
X

]
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15(a+1)=45a\a* -4
& 16a* 109’ —90a —45=0
& (a-3)(164’ + 484> +35a+15)=0

<a=3(Via>0)

:>x+2=3
X

=x?-3x+2=0
{le
-
x=2
Vay x =1 hoacx=2.

Cau 3. (6,0 diém)

a) Tim tat ca cic gia tri nguyén ciia a dé A =a* +4a+ 2021 1a mot s chinh phuong.
b) Cac cdp sO nguyén (x,y) thoa man 2*x* =9y° —12y +19. Ching minh rdng x 1a sb

chin va tim tat ca cac cap (x, ).
¢) Cho x,y la hai s6 nguyén duong thoa man x* + y* +58 chia hét cho xy. Ching minh

2 2
rang: XAy +58 chia hét cho 12.
Xy

Huéng dan:

a) bit a? + 4a + 2021 = b? (b €N)

= (a+2) +2017 =5’
:>(b—a—2)(b+a+2):2017

Pé ¥ rang 2017 13 s6 nguyén td, ta tim dugc a =1006 hodc a =-1010.

b) Dé dang c6 x > 0.

2°x? =9)” ~12y+19=2"x* =(3y~2) +15=>2"x" chia 3 du 1.

Vi s6 chinh phuong chia 3 du 0 hodc 1 = x? chia 3 du 1 = 2* chia 3 du 1.

Néu x 1¢ thi 2" =—1(mod3) khong thoa mdn => x 1a s chin.

Piatx = 2k (k € N*) =22k x2 = (3y—-2)2+15=> (k. x -3y +2)(2¥.x +3y—-2) =15
Ta tim dugc x=2,y=1.

]
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X'+ )" +58
xy

c) bat k= Jk e e *=kxy=x"+y" +58. Tachliing minh k512<:>{;:i.
e Néu trong hai s6 x,y c¢6 mot s6 chia hét cho 3.
Do vai tro clia x,y 1a binh dang, gia st x:3 = xp:3
Taco x* +)° +58xy = x* + )’ +58:3= ) +1:3= »” =2(mod3)
Vo livi y? 1a sé chinh phuong.
Vi vay ca x,y déu khong chia hét cho 3 ma 3 1a s6 nguyén td
= (x0,3)=1va x* =1(mod3);y* =1(mod3) = x* + y* +58 =1+1+1=0(mod3)
=>x +)"+583=ky=x"+y" +58 ma (xp,3)=1=k:3.(1)
e Néu trong hai s6 x,y c6 mdt sb chia hét cho 2.
Do vai tro cta x,y 13 binh dang, gia sir x:2 = xy:2.
Tacod x*+)° +58:xy=>x"+ " +58:2 ma xi2,58: 2=y’ 2= yi2=>xpi4
=x*+ )" +58:4 volivi xi4,yi4 do xi2,y:2 ma 58/4.
Vi vay ca x,y déu khong chia hét cho 2.
=x,y déulé = x—1,x+1,y—1,y+1 déu chia hét cho 2.
= x’ —1=(x—1)(x+1) va y* —1=(y—1)(y+1) deu chia hét cho 4.
=S+ +58=x"—1+1)" =1+ 60:4 = kxy =x" + y* + 584
Ma (xy,4)=1do x,y 1& = k:4.(2)

Tir (1),(2) ket hop vai (3,4)=1=ki12.
Cau 4. (4,0 diém)

Cho duong tron (I ; r) c6 ban kinh [E, IF vudng goc voi nhau.Keé hai tiép tuyén véi
duong tron (/) tai £ va F, cat nhau tai 4. Trén tia ddi cta tia EA 13y diém B sao cho
EB >, qua B ké tiép tuyén thir hai ciia dwong tron (7),D la tiép diém, BD cit AF tai C.
Goi K la giao diém cua Al va FD.
a) Chtmng minh rang hai tam giac I4B va FAK ddng dang.
b) Qua A ké duong thang vudng goc voi BC, cat FD tai P. Goi M 1a trung diém AB,
MI cat AC tai Q. Ching minh rang tam giac APQ la tam giac can.

Huéng dan:
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A

M

a) Theo tinh chat hai tiép tuyén cat nhau, ta c6: CD = CF = ACDF cén tai C.

180° —«C

0 0

2 )

T giac AEIF c6 ba goc vuong nén la hinh chit nhat = Hinh chit nhat AEIF c6 IE = IF nén la
hinh vuong. Suy ra Z/IAB = /FAK =45°.

= ZAIB =180" —(£IAB + ZABI ) =180’ —(450 + AABC]

o _ 0
= LAIB=180" _[450 L0 ACJ: 180" + £C

H£C0)

Tir (1),(2) suy ra: ZABI = ZAFK kéthop voi LIAB=ZAFK = AIAB ~ AFAK (g.2)

b) Vi AIAB ~ AFAK nén 4= 14 14 _ L4
AB  AK  AB 4K

kién ZIAE chung, suy ra AAKB ~ AAEI (c. g.c)

(FA=EA). Dang thirc nay két hop véi diéu

AAEI vuong can tai £ nén AAKB vudng tai K. Suy ra duong trung tuyén KM ciing 1a duong
caonén KM 1 AB.

Tacod: KM L AB,JE 1 AB,AC 1 AB=KM || IE || AC.
—ID 1 BC,AP 1 BC=ID || AP.
Ap dung dinh 1i Talet va hé qua Talet, két hop ID = IE.

ID_KI_ME_IE

=>—=—=—= = AP = AQ = AAPQ can tai 4.
AP KA MA AQ

]
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Cau 5. (2,0 diém) Tim gia tri 16n nhat cta biéu thic: P=x* +° v6i x 20, y #0,
11 1) 1 1 1
—| =t =5+t
w\x y) x xy y

Huoéng dan:
1[1 1] 111
|t EFa ot
XY\x y) x Xy y
:>x+y:(x+y)2—3xyZ(x+y)2—%(x+y)2

(x+y)2
4

=>Xx+ty=2

Néu x+y=0 thi P>0.

Néu x+y>0tasuyra x+y<4.

Co:
P=(x+y) =3xp(x+y)
P=(x+y) (x+2) ~(x+2)|(x+)
P:(x+y)2 <1le6.

Vay GTLN ciia P 14 16, diu “=" xay rakhi x =y =2.
Cau 6. (2,0 diém)

Cho da giac déu c6 2023 dinh, sao cho mdi dinh cta da giac d6 chi dugc to bang mot
trong hai mau xanh hoic d6. Chirng minh rang ton tai 3 dinh cta da giac da cho 1a cac dinh cua
mot tam giac can ma cac dinh d6 duogc té6 cung mot mau.

Huéng dan:

Vi s6 dinh cua da giac 12 16 (2023) nén t6n tai hai dinh ké nhau 13 4 va B duoc to cing mot
mau, gid st la mau dé. Vi s6 dinh 14 1¢ nén s& ton tai 1 dinh nam trén trung truc cua AB, gid su
la C.

Néu C duoc t6 mau d6 thi A4BC 14 tam giac can c¢6 3 dinh ciing mau.

Néu C dugc t6 xanh, ta xét 2 dinh M, N lan lugt ké véi Ava B (M # B,N = A). Néu M,N
déu mau xanh thi ACMN can c6 3 dinh cing mau. Néu c6 1 trong 2 dinh M, N mau do, gia st
la M thi khi d6 AABN can c6 3 dinh cung mau.
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