UBND HUYEN LUONG TAI PE THI CHON HQC SINH GIOI CAP HUYEN

PHONG GIAO DUC VA PAO TAO NAM HOQC 2022- 2023
Mon: Toan- Lé:p 8 ‘
DPE CHIiNH THUC Thoi gian: 150 phat (Khong ké thoi gian giao dé)

Ngay thi: 07 thang 3 nam 2023

(Pé thi c¢6 01 trang)

Bai 1. (4,0 diém)
1) Phan tich cac da thirc sau thanh nhan tir: x* + 2023x” +2022x + 2023 ..

~1) 3_ 3
2) Rit gon Q:[MHJM’C—I— X ”] (V6i x % 0,x % +1).

2 2 2
X +Xx X X=X X +x

3) Cho a,b,c#0 va a’>+b* +c* =ab+bc+ca. Tinh gia tri cia biéu thirc:
a2022 +b2022 +62022

(a +b+c)2022

Bai 2. (4,0 diém)
1) Tim tat cd cac sO6 X, y nguyén duong, p nguyén to théa man:
x> =3xy+p’y* =12p.

2) Giai phuong trinh: (x2 - 9)2 =12x+1.
Bai 3. (3,0 diém)

1) Cho da thic f(z) = az® + bz + ¢ v6i a,b,c 1a cac s6 hiru ti. Biét rang
£(0), f(1), f(2) co gia tri nguyén. Chimng minh rang 2a, 2b c6 gia tri nguyén.

2) Cho a, b 13 hai s6 nguyén phan biét 16n hon 1 théa man a+25> -2 1a lily thira
cua mot s6 nguyén 0 khac 13 va b+2a” —2 chia hét cho a+ 25 —2. Chimg minh 2a +3
1a s6 chinh phuong.

Bai 4. (7,0 diém)

1) Cho tam giac ABC ¢o B= 26; trén tia ddi cua tia BA 1dy diém D sao cho
BD =BC. Qua A k¢ duong thang vudng goc voi CD cat BC va CD lan lugt tai M va N.
Duong vuong goc véi BC tai C cat AM tai K. Chirng minh rang:

a) AABM la tam giac can va ABC = 2AKC;
b) MA.KN = MN.KA;

c¢) Tinh d¢ dai ba canh cta tam gidc ABC biét d6 dai ba canh 1a ba sd tu nhién
lién ti€p.

2) Cho tir giac ABCD ¢6 BCD = BDC =50"; ACD = ADB =30° . Goi I 1a giao diém
ctia AC va BD . Ching minh rang tam giac ABI can .

Bai 5. (2,0 diém)

2 2
1) Cho x,y >0 thoa man: x +y = 1. Chiing minh: (x+lj +(y+lj 2£.



2) Cho mot da gidc déu gdbm 2019 dinh. Ngudi ta t6 mdi dinh cua da giac boi
mot mau xanh hodc mau d6. Chirng minh rang luén tim duge ba dinh cua da giac
1a 3 dinh cia mot tam giac can duoc danh du boi cuing 1 mau.
Hét
Thi sinh khong dwoc su dung tai liéu. Can b coi thi khong gidi thich gi thém.
Ho vatén thi sinh:.........cccoovvviniiiiiiiiiiiiiienns : S6 bao danh.............




UBND HUYEN LUCNG TAI HUONG DAN CHAM

PHONG GIAO DUC VA PAO PE THI CHON HQC SINH GIOI CAP HUYEN

TAO Nam hoc 2022-2023
Mon thi: Toan - Lép 8
Bai | Loi giai so lwgce | Diém
1.1 (1,0 diém)
Ta co:
x'+2023x% +2022x + 2023 0,25
=(x4—x)+2023(x2+x+1)
=x(x—1)(x” +x+1)+2023(x* +x+1) 0.5
(2 2
—(x +x+l)(x x+2023) 0.5
. ~1)° S .
1.2 (1,5 diém) 2) Rat gon Q{(’Z—)H—l]:(’;—l- s “j (v6i x 20,2 £1),
X +Xx X X —X X +Xx
(x-1)° 1] (-1 x+1
Q:(2 )+1——]:(2 — j
X +Xx X X —X X +Xx
Q__(x—l)z CaGe) et [ [N axsn) (e —xt) 0.5
B x(x+1) x(x+1) x(x+1) ' x(x—l) x(x+1)
X =2x+1+x +x—x—-1 X +x+1-x"+x-1
Q: . 0,25
x(x+l) X
_2x2—2xi 0.25
x(x+1)'2x ,
-1
X 0,25
x+1
o x—1 ,.
Viay Q=——v01 x#0,x #£1 0,25
x+1
1.3. (1,5 diém) Cho a,b,c #0 va a® +b> +c* =ab+bc +ca. Tinh gia tri ctia biéu thirc:
a2022 +b2022+02022
(a+b+c)2022
a2+b2+cz:ab+bc+ca:2(a2+b2+cz)=2(ab+bc+ca)
=2a’ +2b° +2¢* —2ab—2bc—2ca =0 0,5

:>(a—b)2 +(b—C)2 +(c—a)2 =0




= (b—c)2=O:>a=b:c 0,5
(c - a)2 =0
Thay b = a, ¢ = a vao biéu thirc T = a” + b7 tozjm ta dugc:
(a +b+ c) 05
a2022 + a2022 + aZOZZ 3a2022 1 s
= (a ot a)zozz = YECE = 3

Tacod x> -3xy+p°y’ =12p=x"+p°y> =3xy+12p:3

Ta c6 s6 chinh phuong chia 3 du 0, 1 0,5
= x:3; py:3
=x"+(py)’i9=3xy+12p:9
ma X:3= pi3= p=3 (do p nguyén td) 0,25
Thay p =3 vao phuong trinh ¥* =3xy+p’y* =12p ta c6
x> =3xy+9y° =36

) i 0,25
& 4x" —12xy+36y° =144
& (2x=3y) +27y° =144
= 27)* <144 =y’ <5 ma )’ la chinh phuong va y nguyén duong »* €{1;4} 025
Néu »* =1=(2x-3y)" =117 (logi vi 117 khong chinh phuong) 0,25

Néu y?=4= y=2=(2x-6)> =36 = x =6 Vi X, y nguyén duong.

Véix ;iz ;i3

2 2 4 2
(x —9) —12x+1e x* —18x> +81=12x+1

0,5

0,25
< x +18x7 +81=36x"+12x+1
PN (x2 +9)2 =(6x+1)
& (¥ +9) —(6x+1)" =0 0s
& (2 +9+6x+1)(x* +9-6x-1)=0 ’
<:>(x2+6x+10)(x2—6x+8)=0

{x2+6x+10:0(1)
& 0,25

X —6x+8=0 (2)

Giai(1): x>’ +6x+10=0 < (x+3)2 +1=0 suy ra phuong trinh (1) vd nghiém

0,25




Gidi (2): X’ —6x+8=0<x" —2x—4x+8=0
<:>x(x—2)—4(x—2)=O<:>(x—2)(x—4)=0

x—2=0 x=2
= =
x—4=0 x=4

0,5

Tap nghiém cia phuong trinh da cho S = {2; 4}

Dit: a+2b*—2=p*; p nguyén t6 khac 13; keN" doa, b1én 1 va

b+2a*-2ia+2b" -2
b+2d’ —2-(a+2b"-2)i p*

=
b+2a*-2>a+2b* -2

Vi (a-b)(2a+2b-1)i p"

(a—b)(2a+2b—1)>O(doa;tb,a,b>1)
a-b:p"

=<2a+2b-1:p" (m,neN;m+n=k)
a>b

fO)=c O, f)=a+b+c (2),f(2) =4a+2b+c (3) lacic sd nguyén . 0,5
Tu()vaRQ)=a+beZ=2a+2beZ(4) 0.25
Ti (1) ,(3)va (4) suy ra 2a 1a s6 nguyén.

: 0,25
Tur (4) va 2a nguyén suy ra 2b nguyén 0,25
Vay 2a, 2b c6 gia tri nguyén. 0,25

0,5

TH1: Néu m#0=n#0 Vi a—b<a+2b>*-2

0,5




a-b:p i
= . =4a-1:p
2a+2b-1:p

Lai co:
b+2a*-2'a+2b*-2=p"
=b+2a* -2 p=>2b+4a’ —4ip
=4a>*-2a-3p
=4a’—a—(a+3)ip

=a+3ip

Két hop voi 4a—1:p =13 p= p =13 vi p nguyén t (loai)

TH2: Néum =0

=2a+2b-1'p* =2a+2b-1:a+2b> -2
=2a+2b-1>a+2b* -2
=a>2b"-2b-1 (1)

Ta lai co:
2(a+2b”-2)—(2a+2b-1)a+2b* -2

= 4p* —2b-3'a+2b* -2
=4b’-2b-3>a+2b’-2=2b>-2b-124a (2)

Tu (1) va (2) a=2b*~2b—1=>2a+3=(2h—1)" 1a chinh phuong (dpcm)

V& hinh + Gia thiét, két luan

0,5

0,25




D

a) | A, +D=90",M,+C,=90°(1)
BD =BC = ABCD can tai B 0,5
= ]3 = 62 (2)
T (1), (2) = A1 = M;
M, =M, (2 goc dbi dinh) 0.5
= A1 =M, = AABM cén tai B
Talai co D+A, =90%K+M, =90 ma A; =M, =D =K 0.5
Ma @ = 2A/IY3 = @ = 2A/K\C (dpcm) 0,25
b ~ ABC ~ ABC ~ ~
) .Ci= %, C. = ¥Z>Cl =C, = CM Ila duong phan giac cuia AACN 0
)
0,25
Chtrng minh dugc CK 1a tia phan gidc ctia goc ngoai tai C cia AACN
= AK _CA 4) 0,5
KN CN
T 3), (4) = % _KA L MAKN=KAMN (dpem) 0.25
¢) | D=C, (Theo (2)), Bi=D+C, = B, =2D
ﬁ] 2261 (GT) 0325

:>61=]3




Xét AABC va AACD co:
BAC la gbc chung, Ci =D
AABC ~ AACD

:&:£:>AC2:AB.AD
AC AD

= AC’ = AB(AB+BD)=AB(AB+BC)

0,25

bat AB=c; AC=b; BC=a
Ta cé: b*=c(c+a)=(b—c)(b+c)=ca (¥)
Via, b, ¢ 1a 3 sd ty nhién lién tiép, ta co cac truong hop:
THI:
b—c=1=b=c+1
= 2c+1l=ca
<:>c(a—2)=1
c=1
=<a=3 (loai)
b=2

0,5

TH2:
b—c=2=b=c+2

=a=c+l

Thay vao (*) ta dugc:
2(2c+2):c(c+1)

&t -3¢-4=0
=>c=4=a=5=b=6

Vay 3 canh cua tam giac 1a 4; 5; 6.

0,5

4.2(1,5 didm) Cho tir giac ABCD c¢6 BCD = BDC =50"; ACD = ADB =30° . Goi I 14 giao diém cia

AC va BD . Ching minh rang tam giac ABI can .

Gia thiét, K&t luan + hinh vé&

0,25




Tir gia thiét = CBI = CIB =80° = CB = CI; BCI = 20"

0,25

V& tam giac déu BCE ( E thudc nira mit phang bd BC ¢6 chira diém A).
= ABDE = ACBI(cgc)

BDE =80°
=

DE = BI
= AID = BIC = IDE(=80")
= AI'//DE(1)

0,5

Do: DIE = DIC - EIC
.
=100’ —M(C] =CE =CB)
=30’
= DIE = ADI (=30") = 4D/ /IE(2)
Tu (1) va (2) = Ta giac AIED la hinh binh hanh nén DE = Al. Ma DE =
BI
Suy ra Al = BI do d6 tam giac ABI can tai I.

0,5




2
5.1. (1,0 diém) Cho x, y > 0 thoa man: x + y = 1. Chimg minh: (x+lj +( y+lJ 2=

Ta co:

2
a2+b22@ dhu=xdy rakhia=b

Ap dung ta c6:
1) 0,5
5 2 X+—+y+— 2
( 1) ( lj X ¥y 1( x+yj
Xt—| +Hy+—| 2 =—.|x+y+
X y 2 2 xy
1 1Y
=—|1+—

2( xy]

Mat khac:

(x—y) 20 x*+y° > 2xy

2
< (x—y) 24xyc>xy£(x+Ty):%

1Y 1Y 1, 1Y .1
=S| x+—| +H|y+—| 2= |1+— | 2|1+
X v 2 Xy 2

Dau bang xay ra khix =y = 1/2
5.2 (1,0 diém) Cho mét da giac déu gdm 2019 dinh. Ngudi ta t6 mdi dinh cua da gic bdi mot
mau xanh hodc mau d6. Chimg minh rang ludn tim duoc ba dinh cta da giac 1a 3 dinh cia mot
tam giac can dugc danh dau boi cung 1 mau.

0,5

2

N

Vi da giac déu c6 sb dinh 12 2019 (s 1) nén ton tai 2 dinh ké nhau dugc t6
cung 1 mau, goi 2 dinh d6 1a A va B. Mt khac da giac déu nay ton tai 1 dinh M

nao d6 nam trén dudng trung truc cua AB. 0,25
- Néu M dugc t6 ciing mau véi A va B, ta c6 tam giac MAB thoa man dé bai. 0.25
- Néu M khac mau v6i A va B ta goi dinh E ké véi dinh A; goi dinh F ké voi
dinh B va xay ra truong hop:

0,25

+ Néu ca E va F khac mau vé6i A |, B thi ta co M,E.F cung mau suy ra tam giac
MEF théa man dé bai.




+ Néu c6 it nhit 1 dinh E hodc F cting mau véi A va B, gia st dinh E thi ta c6
tam gidc ABE thoa man dé bai. 0.25

Vay bai toan dugc chiing minh.




