PHONG GD&PT TAM DUGONG KY THI CHON HSG LOP 8 CAP HUYEN
NAM HOQC: 2022- 2023

PE CHINH THU'C DE THI MON TOAN ‘
Thoi gian lam bai: 120 phut (khong ké thoi gian giao dé)

Ghi chi:- Dé thi nay c6 01 trang
- Thi sinh khong dwoc sir dung mdy tinh cam tay

Cau 1. (2.0 diém)

Tim cac s6 a, b sao cho da thae P(x)=ax’ +bx*+5x-50 chia hét cho da thuc
x* +3x-10
Cau 2. (2.0 diém)

Cho a b, ¢ la d0 dai ba canh cia tam giac ABC théa médn hé thic
a’ +b’ +¢' =3abc . Hoi tam gidc ABC la tam giac gi?
Ciu 3. (2.0 di€ém)

Giai phuong trinh

i W A e :2(l+l+lj. Biét a, b, ¢ la cac s khac 0
c

be ca ab a

va thda méin di,éu kién a+b+c#0
Cau 4. (2.0 diém)
Cho hai s6 chinh phwong lién tiép. Chirng minh rang tdng cta hai sé d6 cong véi

tich cua chung la mot s& chinh phwong 1&.
Cau 5. (2.0 diém)

Tim céc s6 nguyén x, y, z sao cho (x—y)’ +3(y—z)’ +5|z-x|=35
Cau 6. (2.0 dlem)

Cho diém O thudc mién trong cta tam giac ABC. Cac tia AO, BO, CO cat cac canh
ctia tam gidc ABC lan luot tai G, E, F.
04 OB oC

AG BE CF

Chimg minh rang;

Cau 7. (2.0 diém)
Cho ba sé nguyén x, y, z c6 tong chia hét cho 6. Chung minh ring biéu thirc
M =(x+y)y+z)(z+x)-2xyz chia hét cho 6.

Ciau 8. (4.0 diém) , 9
Hinh thang ABCD (AB // CD) c¢6 hai dudng chéo cét nhau tai O. Pudng thiang qua

O va song song véi ddy AB cét cde canh bén AD, BC theo thi tuv & M va N.
1 1 2

AB CD MN '

b) Biét S, =2022%; S, =2023°. Tinh S,

a) Chimng minh ring

Ciu 9. (2.0 diém)

Trén t&r gidy ké vo han céc 6 vudng va dugc td bdi cac mau do hoic xanh thoa man:
bét ¢t hinh chit nhit nao c6 kich thudc 2x3 thi ¢6 ding hai 6 mau do. Hoi hinh chir nhat
¢6 kich thude 2022x2023 ¢6 bao nhiéu 6 mau do.

Cdn b6 coi thi khong giai thich gi thém!



PHONG GD&PT TAM DUONG KY THI CHON HSG LOP 8 CAP HUYEN
NAM HOQC: 2022 — 2023

PE CHINH THU'C PE THI MON TOAN

Thoi gian lam bai: 120 phit (khong ké thoi gian giao dé)

Ghi chii: - Pé thi nay c6 01 trang .
- Thi sinh khong dwoc sir dung mdy tinh cam tay

Cau 1. (2.0 diém)

Tim céc sd a, b sao cho da thuc P(x) =ax’ 4+ bx” + 5x — 50 chia hét cho da thic
X" +3x-10
Cau 2. (2.0 diém)

Cho a, b, ¢ 1a do dai ba canh ctia tam gidc ABC thda man hé thitc a’ +b’ + ¢’ = 3abc. Hoi
tam giac ABC la tam giac gi?

Ciu 3. (2.0 diém)
Giai phuong trinh x7a, x=b M 2(l+l+lj. Biét a, b, ¢ 1a cac sd khac 0 va
bc ca ab a c
thoa man diéu kiéna+b+c =0
Cau 4. (2.0 diém)

Cho hai ,sé chinh phuong lién tiép. Chimg minh rang tong cua hai s6 d6 cong véi tich cta
chung la mét s6 chinh phuong I¢.
Cau 5. (2.0 diém)

Tim céc sO nguyén x, y, z sao cho (x — y)3 +3(y- 2)2 +5|z—x|=35.
Céu 6. (2.0 diem) ‘ ,

Cho diém O thudc mién trong cua tam giac ABC. Cac tia AO, BO, CO cat cac canh cua
tam giac ABC lan luot tai G, E, F.

OA OB oC

AG BE CF

Chtng minh rang:

Cau 7. (2.0 diém)’ , ’ ‘ 7

Cho ba s06 nguyén X, y, z c6 tong chia hét cho 6. Ching minh rang biéu thic
M= (X + y)(y + z)(z + X) —2xyz chia hét cho 6.
CAu 8. (4.0 diém) , q

Hinh thang ABCD (AB // CD) c6 hai duong chéo cat nhau tai O. Buong thang qua O va
song song voi ddy AB cat cac canh bén AD, BC theo tht tu & M, N.

N 12

AB CD MN

b) Biét S,,, =2022° ; S, =2023%. Tinh S, -
Cau 9. (2.0 diém) ,

Trén to gidy ké v6 han cac 6 vuong va dugce té bdi cac mau dé hodc xanh thoa man: bat
ct hinh chir nhat nao c6 kich thudc 2x3 thi c6 dung hai 6 mau do6. Héi hinh chit nhat ¢6 kich
thudc 2022x2023 c6 bao nhi€u 6 mau do.

a) Chtng minh rang

Cdn bo coi thi khong giai thich gi thém!



HUONG DAN GIAI
Céu 1. (2.0 diém) Tim cac sb a, b sao cho da thirc P(X) =ax’ + bx” + 5x — 50 chia hét cho da

thirc x* +3x-10
Loi giai:
Ta co: X2+3X—10=(X—2)(X+5)
Vi P(x) chia hét cho x* +3x—10 = P(x) chiahétchox—2vax+5
Suy ra: P(2):8a+4b—40:O<:>2a+b:10 (1)
P(-5)=-125a+25b-75=0< -5a+b=3(2)
T (1) va (2) tinh dugc: a=1;b=38

Vaiy:a=71;b=8
Cau 2. (2.0 diém) Cho a, b, ¢ 1a d§ dai ba canh cua tam gidc ABC théa man hé thuc

a’+b’ + ¢’ =3abc. Hoi tam gidc ABC 1a tam gidc gi?
Loi giai:
Tacd: a’ +b’ +¢’ =3abe
<:>(a+b)3+C3—3ab(a+b)—3abc:0
(a+b+c)3 3(a+b)c(a+b+c)—3ab(a+b+c)=0
(a+b+c)[(a+b+c) —3(a+b)c—3ab}:0
(a+b+c)(a +b* +c* +2ab+2bc+2ca—3ca—3bc— 3ab):O
<:>(a+b+c)(a +b2+cz—ab—bc—ca):O
Via, b, c la dg dai 3 canh ctiia tam gidc ABC = a+b+c>0
= a’+b°+c*—ab—-bc—ca=0
< 2a’+2b>+2¢* —2ab—2bc—2ca=0
<:>(a—b)2+(b—c)2+(c—a)2:O

<a-b=b-c=c—-a=0

S a=b=c. ‘
Vay tam giac ABC déu.
Cén 3. (2.0 didm) Gidi phirong trinh =2+ 272, X=¢ o1 1 1} Bita b, c 14 cho s
bc ca ab a b c¢
khac 0 va thoa man didu kiéna+b+c#0
Loi giai:

PK: a+b+c#0 va a,b,c 1a cac s6 khac 0

Ta co: X_a+X_b+X_C :2(l+l+1j

bc ca ab a b c
- (x—a)a+(x—b)b+(x—c)c :2( be LA, ab j
abc cab abc abc bac cab
<:>(a+b+0)x—(az"rbz‘Hiz):2ab+2bc+2<:a
abc abc

:>(a+b+c)x:(a+b—i-c)2 (vi abc#0)



(a+b+c)2
(a+b+c)

& x=a+b+c
Vay phuong trinh da cho ¢6 1 nghiém: x =a+b+c. o ’
Cau 4. (2.0 diém) Cho hai so chinh phuong lién tiép. Chirng minh rang tong cua hai s6 do cong

v6i tich cta chiing 13 mét sé chinh phuong 1é.
Loi giai:

Goi hai s6 chinh phuong lién tiép 1a n*va (n+1)° (neN)
Ta co: n2+(n+1)2+n2(n+1)2 :2n2+2n+1+(n2+n)2
=2n* +2n+1+n*+2n’ +n’
=n*+2n°+3n* +2n+1
= (n4+n3+n2)+(n3+n2+n)+(n2+n+1)
= nz(nz+n+1)+n(n2+n+1)+(n2+n+1)
2

= (n +n+1)(n2+n+1)

S X= (via+b+c#0)

2
= (n2 +n+ 1)
= [n(n +1)+1]2
Do n(n+ 1) chin = n(n+ 1)+ 11¢ = [n(n+1)+ 1]2 1 s6 chinh phuong 1é (dpem)
Caiu 5. (2.0 diém) Tim céc sd nguyén x, y, z sao cho (X — y)3 + 3(y— 2)2 + 5|Z — x| =35.
Loi giai:
(X—y)3 +3(y—z)2 +5|Z—X| =35 (*)
batx—-z=a;y—z=b(a,bnguyén) =>x—-y=a->b
(*) tro thanh: (a—b)’ +3b? +5[a| =351a 56 1& (1)
+) TH1: a, b clng tinh chdn 1¢ thi: a — b chdn = (a — b)* chén; 3b” + 5| chén
= (a—b)’ +3b +5[a| chin (loai)
= khoéng ton tai a, b nguyén théa man (1)
= khong t6n tai x, y, z nguyén thoa mén (*)
+) TH2: a, b khac tinh chén I¢ thi: a—b 1¢ = (a—b)* 1¢; 3b° + 5|l 1¢
= (a=b)’ +3b* +5|a| chin (loai)
— khong t6n tai a, b nguyén thoa méan (1)

= khong tbn tai X, y, z nguyén thoa mén (*)

Tém lgi: Khong ton tai x, y, z nguyén thoa méan dé bai.

Ciu 6. (2.0 diém) Cho diém O thudc mién trong cua tam giac ABC. Cac tia AO, BO, CO cit
OA OB oC

cac canh cua tam giac ABC lan luot tai G, E, F. Chimg minh ring: +
AG BE CF

Loi giai:



-
B K I G C

K¢ OI L BC (I € BC); AK L BC (K € BC)
AAKG c6: Ol // AK (cung L BC).

- AO—II< - % (1)  (Hé qua Ta-1ét)
lBC.OI Ol
Lai c6; 08¢ — 2 = ()

Swe  Lpcag AK
2

oG S
Tu (1) va (2) suy ra; —— = —28¢
A SABC

. OE _ SOAC . OF _ SOAB
" BE S, CF S,
. oG + OE + OF _ Sosc + Sons + Soac _ S asc

AG BE CF SABC SABC SABC SABC

AG-0OA BE-OB CF-0C
= + + =1
AG BE CF

OA OB OoC
= 1- +1- +1- =1
AG BE CF
OA + OB + oc _ 2 (dpcm)
2 AG BE r CF 2 r \ 2
Cau 7. (2.0 diém) Cho ba s6 nguyén X, y, z c6 tong chia hét cho 6. Chiing minh rang biéu thic
M = (X + y)(y+ Z)(Z + x) — 2xyz chia hét cho 6.
Loi giai:
= (x + y)(y+ z)(z+ x) —2Xyz
= (Xy+ XZ+ Yy + yz)(z + X) —2Xyz

[y(x+y+z)+zx](z+x)—2xyz
=y(x+y+z)(z+x)+zx(x+y+2z)-3xyz

Do d6 =1

M

= (X+y+z)(xy+ yz+zx)—3xyz
Do x+y+2z6= (X +y+z)(Xy+yz+2x)6 (1)



Mit khéc: X +y +2z:6 nén trong 3 sd x, y, z ¢6 it nhat mot s6 chin. Vi néu ca ba s6 déu
éthix +y+z1é= x+y+2z/6. Trai véi gia thiét.
= 3xyz: 6 ()
Tur (1) va (2) suy ra: (X +y+2)(Xy + yz+2zx)—3xyz:6
VayM : 6 ’ 7
Céu 8. (4.0 diém) Hinh thang ABCD (AB // CD) c6 hai duong chéo cat nhau tai O. Buong thang
qua O va song song v&i day AB cat cac canh bén AD, BC theo thir ty 6 M, N.

a) Ching minh rang I 2

AB CD MN
b) Biét S, =2022° ; S.op =2023%. Tinh S,

Loi giai:
A B
M N
O
D C

a) Tur gia thiét duong thang qua O va song song v6i ddy ABcat cac canh bén AD,BC
theo thr tw & M, N
OM OD ON OC OD OC

Ta co: = ; = ; = (Pinh 1i Ta-1ét)
AB BD AB AC DB AC
= — OM _ON = OM =ON
AB AB

Xét AABD co OM _bM (1)  (HE qua dinh Ii Ta-1ét)
‘AB AD

Xét AADCco . OM _AM (2)  (HE qua dinh Ii Ta-1ét)
"DC  AD

Tir (1), (2) = OM. 1 N 1 AM+DM _AD _q

AB CD AD  AD

Ching minh tuong tu : ON. (L + Lj =1
AB

CD
1 1 2
— + =
AB CD MN
S OB S OB
b) AR = ;=20 = =S 'SDOC = SBOC 'SAOD

S, OD’S,. OD =~ "%
Chimg minh duoc: S, =Syoc = Saos-Snoc = (Saon )
Thay s6 ta dugc: (S,op) =202222023* =S, =2022.2023
Do do : S0 = 20227 +2.2022.2023 +2023" = (2022 +2023)" = 4045" (dvdt)



Ciu 9. (2.0 diém) Trén to gidy ké v6 han cac 6 vudng va dugc to boi cac mau do hodc xanh thoa
man: bat cr hinh chir nhat nao c6 kich thudc 2x3 thi c6 ding hai 6 mau dé. Hoi hinh chir nhat
co kich thudc 2022x2023 ¢6 bao nhi€u 6 mau do.

khac 1

Loi giai:
Ta ching minh hinh chi¥ nhat 1x3 c¢6 ding mgt 6 mau do.
Gia su hinh chir nhat c¢6 kich thudce 1x3 ¢6 s6 6 mau do

= S6 6 mau d6 cia hinh chit nhat 1x3 1a 0 hodc 2.

Xét hinh chit nhat 1x3 ABCD (hinh v¢):

+) Néu ABCD khéng c6 6 nao mau do:

Do hinh chir nhat 2x3 ABFE c¢6 dung 2 6 mau do

= hinh chir nhat 1x3 CDEF c¢6 dung 2 6 mau do

Do hinh chir nhat 2x3 CDHG c6 dung 2 6 mau do

= hinh chit nhat 1x3 EFGH khong c6 6 mau do nao.
Khi @6 hinh chir nhat 2x3 ANPH hoac BMQG chi c6 mot

0 mau d6 = Trai véi gia thiét.

do.

ding 2 6 mau d6 nén 4 6 mau doé cuaa hinh vuong 3x3
ABGH phai ¢ vi tri nhu hinh veé.

nao.

+) Néu ABCD ¢6 2 6 mau do:

Do hinh chit nhat 2x3 ABFE c6 ding 2 6 mau do

= hinh chir nhat 1x3 CDEF khong c6 6 mau dé nao
Do hinh chit nhat 2x3 CDHG c6 ding 2 6 mau do

= hinh chir nhat 1x3 EFGH c6 dung 2 6 mau do. A

Khi d6 hinh vudng 3x3 ABGH c6 dung 4 6 mau

Do hinh chit nhat 2x3 ANPH va BMQG déu ¢c6 p

Do hinh chir nhat 2x3 XYNP c6 ding 2 6 maudo  E

= hinh chir nhat 1x3 BXYG khoéng ¢6 6 mau do

= hinh chir nh4t 2x3 MXUV chico 1 6 maudo = g

Trai voi gia thiét

d6)

Toém lai: Hinh chir nhat 1x3 ABCD tuy y chi c6 mgt 6 mau do.

B
C
F
G
M B _____ X
I
|
I
C |
|
I
I
F U
I
|
I
_____ |
Q G Y

Vay hinh chir nhat c6 kich thudc 2022x2023 c6 s6 6 mau do 1a: 674.2023 = 1363502 (6
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