UBND THANH PHO CHI LINH PE GIAO LUU HQC SINH GIOI
PHONG GIAO DUC VA PAO TAO Nim hoc 2022-2023
- Mon: TOAN - LOP 8
Thai gian 1am bai: 150 phat
(Dé nay gom 05 cau, 01 trang)
Cau 1: (2,0 diém)
1) Phan tich da thtrc sau thanh nhan to: a* (b - C) +Db* (C — a) +c* (a — b)
c b

£ ., ~.a b a C ., ...
2) Cho baso a,b,c#0 théa man: —+ —+—=—+—+—. Tinh gia tri ciia
c a a ¢C

biéu thirc sau: P =(a—b)(b—c)(c—a)(a+2b+3c)™ +2023
Cau 2: (2,0 diém)

2 2
1) Giai phuong trinh: ( X_lj —(2“4] 13X

X+ 2 X—3 X—3

2) Da thitc f(x)chia cho x+1 du 4, chia cho X*+1 du 2x+3. Tim phan
dur khi chia da thite f(x)cho (x+1)(x* +1).
Cau 3: (2,0 diém)

1) Tim cac cdp s6 nguyén (x,y) thoa man: X> +8y° +4xy —2x—4y =4,

2) Chimg minh rang néu s6 nguyén n 16n hon 1 thoa man n? +4 va n® +16
1a cac s0 nguyén t6 thi n chia hét cho 5.
Cau 4: (3,0 diém)

Cho tam gidc ABC nhon ¢c6 AB < AC. Cac duong cao AD, BE, CF cat
nhau tai diém H.

AH BH CH
+ + =2
AD BE CF
2) Goi M 14 trung diém cua AC. Qua H ké duong thang vudng goc véi HM,
duong thang nay cat AB, BC 1an luot tai P, Q. Chtirng minh AM.BQ = AH.BH.
3) Chirng minh A MPQ la tam giéc can.
Cau 5: (1,0 diém)
Cho a, b, ¢ 1a cac s6 thuc duong thoa man a? +b* +c? <abc.
a b C
2 + 2 + 2
a“+bc b°+ca c°+ab

1) Chiing minh:

Tim gia tri 16n nhat ctua biéu thic P =

* Lwu y: Hoc sinh khong dwoc siv dung mdy tinh cam tay.



UBND THANH PHO CHI LINH HUONG DAN CHAM GIAO LUU
PHONG GIAO DUC VA PAO TAO HQC SINH GIOI
Nam hoc 2022-2023
Mén: TOAN - LOP 8
(Hudng dan nay gom 05 cau, 05 trang)
Cau Pap an Pi¢m
=a‘(b-c)-b*(a-b+b-c)+c*(a-b) 095
=a*(b-c)-b*(a-b)-b*(b-c)+c*(a-b) ’
=(b-c)(a'-b*)-(a-b)(b*-c)

0,25
=(b-c)(a—b)(a+b)(a*+b*)-(a-b)(b—c)(b+c)(b*+c?)
=(a-b)(b-c)(a*+ab’+a’h+b*~b*—bc* —b’c —c*)

0,25
:(a—b)(b—c)[(a—c)(az+ac+02)+b2(a—c)+b(a—c)(a+c)]
=(a-b)(b—c)(a-c)(a’+b*+c’+ab+bc+ca) 0,25

cau 1 Vi a,b,c=0 , ta co:
(2diem) |a b c b a c
b c a ac b 0,25
2 2 _
©§+9 E_E_E_E:o a-c a’-c¢* b(a C):O
b ¢c a a c¢c b b ac ac
@(a—c)(l—ﬂ+£j:0<:>(a—c)(ac—ab—bc+b2)=0
b ac ac 0,25
& (a-c)la(c-b)-b(c-b)|=0
< (a-c)(c—b)(a-b)=0 0,25
= P=(a-b)(b—c)(c—a)(a+2b+3c)"™ +2023 0.95
=0+2023=2023 ’
DbKXD: x#-2,x#3
Tach: Xx=1 x+2 x-1
" X+2'x-3 x-3 0,25
Cau2 3 x—1 X+2 x—-1
Khi d6 ta c6 phuong trinh :
0,25

a’—(2b)°" +3ab=0<a’+3ab-4b>=0




a=>b

<:>(a—b)(a+4b):0<:{a:_4b

Truwong hop 1.

a=b= X_lzX+2:>x2—4x+3:(x+2)2<:>—4x+3=4x+4
X+2 x-3 0,25
<:>8x+1:0<:>x:%1(t/m)
Truong hop 2:
X_l _4X_8 2 2
a=—-4b= = = X" —4X+3=-4x"-16x-16
X+2 x-3
2
<:>5x2+12x+19:0<:>5(x+g] +%:0
2
Do 5.(X+§j §>§>OVXE R = phuong trinh 0.25
5 5 5
2
(X+§j +@=0 vo nghi¢m
5 5
A . T -1
Vay PT c6 nghiém la XZE
x2+8y2+4xy—2x—4y=4<:>(x+2y—1)2+4y2=5
Do 4y254;(x+2y—1)220;4y220 VX, Y; (x+2y—1)2,4y2 1 s& 0.5
, _ [4y?=4 |
chinh phuong nén )
(x+2y-1)" =1
& <4 x=0 0,25
+ THI: 1y - 2 _ (t/m) ’
(x+2y-1)"=1 |(x+1) =1 _
¥) TH2:
y=-1
{y=— @{y? )iy 0,25
1R =% (t/m)
(x+2y-1)"=1 |(x 3) =1 L:
Vay cac cap s nguyén(x;y) e {(0:1);(-2;1);(2-1);(4-1)} 0,25
i Theo dinh li Bé-du ta c6: f(x) chia x+1 du 4 = f(-1)=4
Cal,]g Do béc da thuc chia (x +1)(X2 +l) 12 3 nén da thic du c6 dang 0,25
2diém)

ax? + bx+c




Goi thuong ctia phép chia f(x) cho(x+1)(x* +1) la Q(), ta co:

f(x) = (x+1)(x% +1).Q(x) + ax? + bx+c
=(x+1)(x? +1).Q(x) + ax? +a - a + bx+c

=(x+1)(x? +1).Q(x) + a(x? +1) - a + bx+c 0,25
= [(x+1).Q(x) + a](x? +1) + bx+ c - a
b=2
Vi f(x) chia cho x2+1 du 2x+3 = { (1)
c-a=3
Mait khac f(-1)=4 = a-b+c=4(2)
Tﬁ(l)vé(Z):a:g;b:Z;c:g 0,25
R , .3, 9
Vay da thuc du la: EX +2X +E. 0,25
Ta c6 v6i moi s6 nguyén m thi m? chia cho 5 du 0 ; 1 hoic 4. 0,25
+ Néu n’chia cho 5 du 1 thi
n°=5k+1=>n’+4=5k+5:5keN". 0,25
nén n’ +4 khong 1a s6 nguyén t6 ( loai)
+ Néu n? chia cho 5 du 4 thi
N =5k +4=n°+16=5k +20:5;k e N, 0,25
nén n®+16 khong la s6 nguyén t6 ( loai)
Vay n?:5 hay n chia hét cho 5 (dpcm) 0,25
-V& hinh phan a)
aud
Cau 0.25

(3diém)




1 1
AH ,BCAH (BD+DC).AH

= PH =QH = H la trung diém ctia PQ

_2 _
AD ;BC.AD ;BC.AD
) . 0,25
~BD.AH +=CD.AH
_2 2 _ S gt T Sac
;BC.AD S aec
BH _ Spen +Seen . CH _ Sact + Secn 0.25
BE S,.c  CF S ssc !
AH BH CH SABH +SACH + SABH +SBCH + SACH +SBCH
AD BE CF 2(:ABC . S N SSABC) SABC 0’25
- ABH ACH BCH :2 (DPCM)
SABC
Tacé AHM + AHP = PHM =90°(Vi PH 1 MH)
BQH + DHQ =90° ( Vi ADHQ vuong tai D) 0,25
Ma AHP = DHQ (2 déi dinh) = AHM =BQH
Ta co: HBQ+BCA=90° (Vi tam gidc BEC vudng tai E)
HAM + BCA =90° (Vi tam giac ADC vudng tai D) 0,25
— HBQ = HAM
Xét AAMH va ABQH c6: HBQ=HAM va AHM =BQH (cmt) |
= AAMH - ABHQ(g.9) ’
_ AM _AH
— AM.BQ = AH.BH (4
=0 “B0 Q= (dpcm) 0,25
BQH = AMH
Vi AAMH - ABHQ(cmt) =< AM MH mMaAM =CM
BH OH 0,25
_CM _MH _ BH _QH n
“BH QH 'CM _MH
CMTT: ABHP -~ ACMH (g.9) = ﬁ——( 2) 0,25
' ' CM MH !
Tu (1) va Q)= — PH _QH
MH MH 0,25




Xét APMQ c6 MH la dudng trung tuyén dong thoi 1a dudng cao

Diu “="xayra < a=b=c=3.

Vay GTLN cua biéu thirc P 1a % khia=b=c=3.

2
= APMQ cantaiM 0.25
Ta c6 véi X, y > 0 thi: (x+y)? > 4xy
SN L EPIN 31(1+£j(*) 0,25
X Yy X+y x+y 4{x vy
Dau "=" xay ra khi x = y.
Ap dung bit dang thirc trén ta dugc:
a a(l 1) 1(1 a} 1(1 a?
> S—| S+— (== =+— == =+ —
a“+bc 4\a” bc) 4\a bc) 4{a abc
. . 0,25
Két hop voi gidi thiét a> +b* +c® <abc ta duoc:
a 1(1 a? 1(1 a’
<SS S
a*+bc 4\a abc) 4la a*+b*+c®
i Tuong tu ta co:
Cau> b 11, b ). ¢ i1 ¢
(1di¢m) b’+ca 4\b a?+b*+c®) c’+ab 4(c a’+b*+c’ 0,25
a b c 1/1 1 1
= — +— +— <—|—+—+—-+1
a“+bc b°+ca c°+ab 4la b c
Mit khac dé ching minh duoc:
a’+b*+c?>ab+bhc+ac
ab+bc+ac_ab+bc+ac 1 1 1
=>1l>—————2 =—+—+-
a“+b°+c abc a b c
0,25
=>P= 2a + zb + 2C £1(£+1+1+1j§1.2=1
a“+bc b°+ca c°+ab 4\a b c 4 2

Chii y: Néu hoc sinh gidi cdch khdc ding thi chim diém tirng phén twong teng.




