PHONG GIAO DUC VA PAOTAO  KY THI OLYMPIC 27/4 NAM HOQC 2022-2023
THI XA PHU MY MON: TOAN LOP 8
PE CHINH THUC Thoi gian 1am bai: 120 phat
Ngay thi: 21 thang 02 nam 2023

Bai 1 (5,0 diém):

a) Cho x+2+=3. Tinh gia trj ctia biéu thuc A = x* +L2.
X X

b) Phén tich da thirc x* —x* —4 thanh nhan tir.
¢) Xac dinh céc s6 hiru ty p va q dé da thitc x° + px+g¢ chia hét cho da thirc x> —2x -3

_ 3 _ 2
Bai2 (2,5 diém):  Cho biéu thirc c:[l X —xj I-x

I-x l-x—x"+x
a) Rut gon biéu thuc C.

2
b) Tinh gié tri ctia bidu thirc C khi (x—%] 1

Bai 3 (3,0 diém):

x—2022 x-2021 x-2020 x—1 X
+ + ot +

=2023.
2 3 2022 2023

a) Giai phuong trinh:

b) Tim céc cip sd nguyén duong (x; y) thoa méin dang thirc 2xy—x+y=3.
Bai 4 (3,0 diém):
a) Ching minh rang n(n* +11) chia hét cho 6 véimoi ne Z .

b) Trong 43 hoc sinh 1am bai kiém tra, khong c6 hoc sinh nao bi diém dudi 2, chi ¢6 2 hoc
sinh dat diém 10. Chirng minh rang it nhat cling tim dugc 6 hoc sinh c6 di€m ki€m tra bang nhau
(diém kiém tra 1a mdt s6 tu nhién).

¢) Cho x, y 1a hai sb thuc thoa man x+y+4=0. Tim gia tri 16n nhét cua biéu thirc
P=2(x3 —i—y3)+3()c2 +y2)+10xy.
Bai 5 (5,0 diém):

V€ ra phia ngoai cua tam giac ABC cdc hinh vuéng ABDE va ACFG. V€ hinh binh hanh
EAGK. Chirng minh rang:

a) AK=BC.
b) AK L BC.
¢) Cac duong thang KA, BF, CD dong qui.
Bai 6 (1,5 diém):
~ Trén duong thang cho cac diém A, B, C, D xép theo thit ty d6 va AB = CD. Cho M la
diém bat ki khong nam trén duong thang AB. Chiing minh rang: MA + MD > MB + MC.

Hét

Thi sinh khéng dwoe sir dung may tinh cam tay. Giam thi coi thi khéng gidi thich gi thém.
Ho vatén thi SInh......ccooovviiiiiiiiiiiie e, SO a0 danh.....v.eeeeeeeeeeeeeen,

Chir ky ctia gidm thi 1.......cccoeeiiiiiiiiiiiiiceeeeee e



PHONG GIAO DUC VA PAO TAO KY THI OLYMPIC 27/4 NAM HQC 2022-2023
THI XA PHU MY MON: TOAN LOP 8
Ngay thi: 21 thang 02 nam 2023

HUONG DAN CHAM MON TOAN LOP 8

I. Hréng din chung:

1) Hudng déin chdm chi trinh bay mdt cach gidi véi cdc ¥ co ban hoc sinh phdi trinh bay, néu hoc
sinh giai theo cach khac ma dung va du cac budc thi van cho diém toi da.

2) Diém toan bai la tong diém cua cdc y, cac cau va khong lam tron.

IL. P4p 4n va thang diém:

Bai | Céu Néi dung trinh bay Diém

Bai 1 (5,0 diém):
1

2

a) Cho x+-=3. Tinh gi4 tri ciia biéu thirc A = x* +
X X

b) Phan tich da thitc x’ —x* —4 thanh nhan tur.

¢) Xéac dinh cac s6 hitu ty p va q dé da thirc x* + px+¢ chia hét cho da thic x* —2x-3

a 2
) .A:x2+j?:[x+lj —21%1232—2:7 0,5x3
(1.5d) x x X
2
b) X —-x'—4 :(x3—2x )+(x2—2x)+(2x—4) 1,0
2.00) | _ x’ (x—2)+x(x—2)+2(x—2) = (x—2)(x2 +x+2) 0,5x2
x> —=2x-3=(x=3)(x+1) 0,5
L Goi thuong khi chia x* + px+¢ cho x* —2x—3 13 Q(x). Do du 0 nén ta
(5.0d) co:
X4+ px+qg= (x*—2x-3).0(x) 0,25
9 Hay £+ pr+g = (x—3)c+ D.OM)
(1.5d)
Vi dang thirc diing voi moi x nén lan lugt cho x =3,x =-1 ta duoc:
27+3p+q=0 3p+q=-27 =7
prq PN prq PN p 0.75
-1-p+q=0 -ptq=1 q=-6

Vay v6i p=-7; q= -6 thi x* + px+¢ chia hét cho x* —2x-3

_ 3 _ 2
Bai2 (2,5 diém):  Cho biéu thirc cz(l X —xj I=x

1-x N—x—x"+x

2



a) Rut gon biéu thuc C.

2
b) Tinh gié trj cta biéu thirc C khi [x _ gj

9
DKXD: x=+1 0,25
— 3 — 2
CZ[I i —xJZl—xz3
1-x I-x—x"+x
(A=n0exex) ) 0-00+)
a) I—x (0 (1—x+22) —x(1+) 1.25
(1.5d) , (1-x)(1+x)
=(1+x ): >
I+ x)(1-2x+x")
:(1+x2) L
1-x
:(1+x2)(1—x)
2.
(Z.Sd) ) 2 1 ) 1 XZI(KTMDK)
. (x——j =— —-——=t- 1
Ta cod 3) 9 3773 |x= g(TMJDK ) 0,25
. 1
b) V0'1x=§,taCO
(1.0d) v N 10 a0 0,25x2
C- 1{_] (1__}_._:_
{ 3 3 9 3 7
2
Vay khi [x—zj L hi 220 0.25
3 9 27
Bai 3 (3,0 diém):
a) Giai phuong trinh:
x=2022 x-2021 x-2020 x=l x50
1 2 3 2022 2023
b) Tim céc cip sd nguyén duong (x; y) thoa méan dang thirc 2xy—x+y=3.
x=2022 x-2021 x-2020 x=l, x50
1 2 3 2022 2023
0,5
(x—2022 j (x—2021 j (x—l j ( x j
= -1|+ 1|+ =1+ -1|=
Bai 3 a) 2 2022 2023
G.0d) | (1,5d) | 2023 x-2023 x-2023  x-2023
= + ot + =0
1 2 2022 2023
1 1 1 0>
<:>(x—2023)-(1+—+---+—+—j:0
2 2022 2023




. 1 1 1
mal+—+-+—-+——%#0
2 2022 2023
& x—2023=0
& x=2023 0,25x2
Vay tap hop nghiém cua phuong trinh 1a S = {2023}
2xy—x+y=3
g Y 0,25
& 4xy—-2x+2y=6
& 2xQ2y-H)+2y-1)=5
Q2y-D+(2y-1) 0.25x2
& R2y-D.2x+1)=5
b)
2x+1=5
1,5d) | | {2“ | (Vixnguyén duong nén 2x + 1 2 3)
y — | =
0,25x2
{x =2
=
y=1
Viy cip sé nguyén duong (x; y) = (2; 1) 0,25
Bai 4 (3,0 diém):

a) Chimg minh rang n(n”> +11) chia hét cho 6 véimoi ne Z .

b) Trong 43 hoc sinh lam bai kiém tra, khong c6 hoc sinh nao bi diém dudi 2, chi ¢6 2 hoc
sinh dat diém 10. Ching minh rang it nhat cling tim dugc 6 hoc sinh c6 diém kiém tra bang nhau
(diém kiém tra 1a mét s tu nhién).

¢) Cho x, y 13 hai s6 thyc théa min x+y+4=0. Tim gia tri 16n nhét cta biéu thic
P:2(x3+y3)+3(x2+y2)+10xy.

Ta co n(n2 +11) =n’+1lln=n’-n+12n= n(n—l)(n+1)+12n 0,5
a) . o
Vi n(n-1)(n+1):6 va 12ni6 0,25
(1.04)
Neén n(n-1)(n+1)+12n:6 hay n(n>+11):6 0,25
4.
(3.0d) Vi ¢6 43 hoc sinh lam bai kiém tra, khong c6 hoc sinh nao bi diém
dudi 2, chi ¢6 2 hoc sinh dat diem 10. 0,5
Nén c6 41 hoc sinh phan thanh 8 loai diém (tir 2 dén 9)
b . A .
) Gia st trong 8 loai diém déu 1a diém cuia khong qué 5 hoc sinh thi 16p
(1.0d) | .o 0.25
5.8 =40 hoc sinh, it hon 1 hoc sinh so voi 41.
Theo nguyén 1y Dirichlet ton tai 6 hoc sinh c6 diém kiém tra bang nhau | 0,25




P= 2(x3 +y3)+3(x2 +y2)+10xy

= 2(x+y)3 —6xy(x+y)+3(x+y)2 —6xy +10xy

=2.(~4) —6xy.(=4)+3(—4) +4xy 0,5
€) | =28xy-80=28x.(-4-x)-80

(1.00) | = 28, (x* +4x+4)+32=-28.(x+2)" +32

Vi P=-28.(x+2) +32<32
0,5
Nén GTLN cua P 1a 32, dat dugc khi x=y=-2

Bai 5 (5,0 diém):

V& ra phia ngoai cua tam giac ABC cac hinh vuéng ABDE va ACFG. V& hinh binh hanh
EAGK. Chtrng minh rang:

a) AK=BC
b) AK L BC
¢) Cac dudng thang KA, BF, CD dong qui.
K
G
E
HV -
A
D
5.
(5,0d) B : C
Ching minh: AK =BC
Xét °AEK va °BAC, ¢6:
a) EA = AB (gt); EK = AC (=AQG) 0,75
(2.0d) | 4EK = BAC (vi cung bu véi EAG)
| °’AEK = °BAC (c.g.c) 0,75
| AK=BC (hai canh twong tng) (dpcm) 0,5
b) | Ching minh: AK 1 BC
(2.0d) | Goi H 1a giao diém cua AK va BC 0,75

5




Ta ¢6 EKA=KAG (so le trong, EK // AG)
va EKA= ACH (vi °’AEK = °BAC)
| KAG = ACH

Miit khac: KAG + HAC =90° = ACH + HAC =90° 0.75

Vi °AHC, ¢6 ACH + HAC =90’ (cmt)

0,5
| °AHC vuéng tai H | AH L BC hay AK L BC (dpem)

Chirng minh: Cac dwong KA, BF, CD dong qui

Goi I 12 giao diém cua CK va BF

Chung minh: °AKC = °CBF (c.g.c)
| ACK = BFC ma ACK + KCF =90" 0.5
| BFC + KCF =90°

(1.0d)
| °ICF vuéng tai 1 | BF L KC

Chung minh tuong tu: CD 1 KB 0,25

Vi KA, BF, CD la ba dudng thing chira ba cao ciia °KBC nén ba

duong thang nay dong qui. (dpcm) 0,25

Bai 6 (1,5 diém):

Trén dudng thing cho cac diém A, B, C, D xép theo tht ty d6 va AB = CD. Cho M 1a diém
bat ki khong nam trén duong thang AB. Ching minh rang: MA + MD > MB + MC.

(1.5d)

Chirng minh: MA + MD > MB + MC

Goi I 1a trung diém cua doan théng BC.

2 J 035
Ta co AB = CD (gt) | T1a trung diém cta doan thang AD

Goi N 14 diém d6i xtng véi diém M qua I

0.5
| NA =MD, NB = MC.




| MA + MD = MA + NA = MA + EA + EN

ma °MEA c6 MA + EA > ME (BDT tam giac)

va ME = MB + BE 0,25
| MA + MD > MB + BE + EN

ma °BEN c6 BE + EN > NB (BDT tam giéc)

| MA + MD > MB + NB 0,25

| MA +MD > MB + MC (dpcm)




