HAI DUONG PE GIAO LUU OLYMPIC
MON: TOAN - LOP 8
Nam hoc: 2021 - 2022

Thoi gian lam bai: 150 phat

(Pé bai gom 05 cdu, 01 trang)

PE CHINH THUC

Cau 1 (2,0 diém)

(X +x) _?+1+ 1 +2-x2§

_— 5 . 3 -

1) Riit gon biéu thic: (x- 2x+l) & x  x-1 x- X245 xt 0%l
2) Cho a, b, c 1a cac s6 hitu ti khac 1 thoAman:a+b+c=3

1 —+ L —+ L .

. . @y (- (e A
Ching minh rang: la binh phuwong ctia mot so6 hitu ti.
Cau 2 (2,0 diém)
L2
@+ =1
(x- 2)

1) Giai phuong trinh:

2) Tim da thitc f(x) biét rang f(x) chia cho x — 3 thi dw 2, f(x) chia cho x + 4 thi
duw 9, con f(x) chia cho x* + x — 12 thi dwgc thwong x* + 3 va con du.

Cau 3 (2,0 diém)

1) Tim céc s6 tw nhién n dé (n® — 8)* + 36 la s6 nguyén t0.

2) Tim cac s6 nguyén x, y sao cho: x* — 2xy — 3y* = 3x —y + 2
Cau 4 (3,0 diém)

Cho hinh thang ABCD (AB // CD). Goi O la giao diém ctia AC véi BD valla
giao diém caa AD véGi BC. Goi M, N lan lwgt 1a trung diém ctia AB va CD.

OA+OB _ IA+IA

+OD IC+
1) Chitng minh: OC+Ob1CHD

2) Chitng to rang: I, M, O, N thang hang.
3) Goi K 1a mot diém di dong trén duwong chéo BD.
Chtng minh: KA.BD < KB.AD + KD.AB
Cau 5 (1,0 diém)
Cho hai s6 duong x, y thay doi thod man xy = 12. Tim gia tri nho nhat cta biéu

P:3+E+ 9

X Ix +
thiic Y Y

- ---Hét --
(Luu y: Hoc sinh khong duvoc sir dung mdy tinh cam tay)
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HUONG DAN CHAM PE GIAO LUU OLYMPIC MON TOAN LOP 8
Nam hoc 2021-2022
( Hrdng dan cham gom 4 trang )

Cau |y Noi dung Pieém
T+ +1, 1 ,2-x°€C
- EX X} : + + 3 J{:: x7z0,x#+1
(x”- 2x+l} x-1 x - xtzvéﬁ
_X(x+1) & - 1+x+2- xED x(x+1}x(x 1)
Ly (x- 1) xx- ) F (x- 1) x+l 05
X2
Cx-1 0,5
pgd ~1=xb-1=yc-1=z
1 1 1 1 1 1
=zt zT>3
=>x+y+z=0va (a- 1° (b 1) (E' Iy x y =z 0,25
2 )
iz+i2+i2=g+l+l5_ ) Xty+z
X Y Z y @ XYZ 0.5
g
2
x2 L2=12
(x- 2) (1). PK:x#?2
() | x+ 2x ) 4x —17
x-2) x-2
2 32 2
| 2| -2 X -1 (9
2 1 X- 2| Xx-2 0,25
X2
pat X- 2 =t
Khi d6 phuong trinh (2) tr6 thanh : £~ 4t — 12 =0
< (t-6)(t+2)=0 0,25
VGit=-2thi X’=-2x+4 0,25
U (x+1)? =5
§+1 N g J5-1
& +1=- J_ &=-5-1
Daoi chiéu diéu kién x # 2 thi x=#45- 1 thod man bai toan




VGit=6thi X' = 6x-12
Y i
U (x-3)" =351

S=4+0- ;- 45-1
Vay PT (1) c6 tap nghiém {-J_ J_ } 0,25
Goi da thitc thwong cta phép chia da thite f(x) cho x-3; x+4 lan lugt la
P(x); Q(x) . Khi d6 ta c6 [ () =(x= 3POY+2"x
f(x)=(x+4)Qx)+9;"x (2)
Do (1) dung v&i moi x nén (1) dung v6i x = 3. Thay x = 3 vao (1) ta dugc
f(3) =2
Do (2) ding v&i moi x nén (1) dang v6i x = -4. Thay x = -4 vao (2) ta
dugc f(-4) =9 0,25
Vi da thitc f(x) chia cho x* + x — 12 thi dwgc thwong x* + 3 va con du. Ta
thay da thitc chia c6 bac la 2 nén du trong phép chia nay c6 dang ax + b.
Ta co
f(x}=(x2 +x—12)( x° + 3)+.:.Lx +b=(x- 3)(x +ril}(;!-:2 + 3)+ax +b
(3) véi moi x 0,25
Do (3) dung v&i moi x nén dung vai x = 3; x =-4. Thay x = 3 ; x = -4 vao
(3) ta dugc f(3)=3a + b =2(4)vaf(-4)=-4a+b = 9(5). 0,25
T (4) va (5) trit vé& vGi vé ta duge 7a=-7U a=-1
Thay a =-1vao (4) ta dugcb =5

o f(x}=(x2 +x—12)( x* + 3)—x+5=x4+ X' — Ox" + 2x — 31
Tw do

I 3 2
Vaydathﬁ’cf(x)_x +x° - 9x*+ 2x - 31 0.25
(n*—8)* + 36 =n*—16n° + 100 = (n*+ 10)* — 36n*
= (n’ — 6n + 10)(n* + 6n + 10) 0,25
- D€ (n* — 8)* + 36 1a s6 nguyén t0 thi: 0,25
n—6n+10=1hodcn’+6n+10=1
- > -
xén’- 6n+10=1U (n- 3) =0U n=3 0,25
Khi d6 (n* — 8)° + 36 = 37 1a s6 nguyén t6 (thod man)
’ =0l n=- 0,25

xétn° +6n+10=1U (n+3) =0U n=- 3, 45 1 13 55 ty nhién)
Vay n = 3 thoa man bai toan.
x* —2xy-3y° =3x-y +2 0,25
U (x -3y)(x+y)=x- 3y+2x+2y+2
U (x=3y)(x+y)-(x-3y)-2(x +y)=2
U(x- 3y)x+y- 1)- 2(x+y- 1)=4
U (x+y- D(x- 3y- 2)=4(")
Do x, y la cac s6 nguyén nén x + y — 1 va x — 3y — 2 la cac s6 nguyén thoa | 0,25

man(*) nén x +y — 1 va x — 3y — 2 la cac wdc cua 4
Ta c6 bang sau:




Suyra: DN' CN' DN“CN' CD (3)

x+y-—1 1 4 -1 -4 2 -2
X—3y—2 4 1 -4 -1 2 -2
X 3 9/2 -1/2 -2 13/4 | -3/4
y -1 1/2 1/2 -1 -1/4 | -1/4
nhan xét nhan loai loai nhan loai | loai
Vayx=3,y=-1hodcx=-2,y=-1. 0,5
Xét tam giac OAB va tam giac OCD c6 AB // CD
_ OA_OB _AB _OA+OB
OC 0D CD 0C+0D (1) 0,5
Xét tam giac IDC c6 AB // CD
IA IE AB IA+IB
ID IC CD IC+ID (2) ’
- OA+OBR _ IA+IA
T (1) va (2) suy ra OC+0D IC+ID 0.95
Goi giao diém cua IO v6i AB va CD lan luwgt 1a M’ va N°.
L AMT_IM?
- Xét tam giac IDN’ ¢c6 AM’ /DN’ DN' IN'
_, BM'_IM’
- Xét tam giac ICN’ c6 BM’ //CN’  CN' IN'
AM' BM' AM'+BM' _AB
0,25

o AM _OM’
- Xét tam gidc OAM’ c6 AM’//CN'  CN' ON'
EM' OM'

L BM'_

- Xét tam giac OBM’ c6 BM’//DN’ DN' ON'
AM' BM' AM'+BM' AB
Suy ra: CN' DN' DN+CN CD (4)

0,25




:M':BM':M':EM'
Tw(3)va(4)suyra: DN' CN' CN' DN’

0,25
Suy ra AM’ = BM’ va CN’ = DN’
=> M’ la trung diém cua AB va N’ la trung diém cia CD
=> M’ trung M va N’ trung voi N
=>1, M, O, N thang hang. 0,25
Trén tia AK 13y E sao cho BE // AD.
Xét tam giac AKD va tam giac c6 BE // AD
- DK :AD :AK
BK BE KE
=> DK.BE = AD.BK 0,25
=> KB.AD + KD.AB = DK.BE + DK.AB
= DK(BE + AB) 2 DK. AE (¥) 005
DK AK DK AK DK AK
— =——(cmt)= = = =
Do BK KE BK + DK KE +AK BD AE
= = qek
> DK.AE = BD.AK (**) 0.25
Tw (*) va (**) => KA.BD < KB.AD + KD.AB 005
Chitng minh bét ding thite: @+ 22Vab y6ia, b duong
p :5x+2y+3 9 :Erxl-l-z'.?y+3 9 :3x;-y+3 9
Ay X +_].f‘ A +_].-’ X + ¥ 0’25
Patt=3x+y 2 =23 =12 b g
0,25
t.9 [r 9] 5t t 9 512 11 0,25
Pe—t4+_—=| —+—|+— =2 | ——+—=—
6 ¢t |16 ¢ 8 16t 48 4




y =3x o rr =2
iy =12 ¥ =6 ( Vi X,y >0 )

11 {X =2
Vay GTNN caaP1a 4 khi =6

DA’ “—» 2 4‘
au Xay ra 0.25

- Hoc sinh lam theo cdch khdc ding van dugc tinh diém t6i da




