PE SO 9: PE BOI DUONG HSG CAP HUYEN LOP 8
NAM HOC: 2023-2024
Thoi gian lam bai 120 phut
I. Phin tric nghiém (8,0 diém) Chon mot phuong an dung

Cau 1. Sau khi rat gon biéu thiic Q:( 1,2 5—2XJ.1—3X
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Céu 2. Cho biéu thirc Q= —>— 2> 4 7, 2207+1 g
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Ciu 3. Cho cac s6 nguyén a,b,c thoa min (a—b)’ +(b—c)’ +(c—a)’ =210. Gia tri cia
bicu thic A=|a—b|+|p—c|+|c—a| 1a:

A.210 B.1 C.2 D. 14
Cau 4. Mot hop co 10 tam thé cung loai dugc danh s6 tir 5 dén 14.Ban Hoa lay ra ngau nhién 1
the tir hop. X4c suat thuc nghiém ciia bién c¢b “Chon ra thé ghi s6 nguyén t6” 1a:

A. 0,4 B. 0,3 C.0,5 D.0,6

Cau 5. S6 nghiém cta phuong trinh |x=1]+|x=3|+[x—5|+|x—7|=8 la:
A.3 B.0 o D2
Cau 6. Cho da thirc f(x) = 2x* — 3ax? +2x + b. X4c dinh a va b dé f(x) chia hét cho x — 1 va
X +2la:
A.a=§;b=ﬂ B.az_—g;b=—12 C.az_—g;b=12 D.azggbzﬁ
9 3 3 3 9 3
Ciu 7. Cic sd nguyén a va b d€ da thitfc A(x) = x* —3x" +ax+b chia hét cho da thifc

B(x)=x"-3x-4la:

A. a=-12;b=4 B. a=-12;b=-16 C.a=-12;b=16 D. a=3;b=-4
Cau 8. Cho da thirc P(x) = 6x® — 7x* — 16x + m. Gid tri m dé P(x) chia hét cho 2x + 3 1a:
A. 10 B. 12 C. 14 D. Mot két qua khac

Cau 9. Cho tam giac ABC vuong tai A. Goi I 14 giao diém cac duong phan giac trong. Biét
AB =5 cm, IC =6 cm. B¢ dai BC la:
A1l B. 2V5 C.9 D. 16
Céu 10. Cho tam giac ABC vuodng tai A c¢6 AB <AC. Goi I 1a tam duong tron n6i tiép tam
giac ABC. Buong thang qua I vuong goc vaoi CI cat AC va AB lan luot tai E va F. Ta co:
2 2 2 2
AE_AP g AE_ AP o AR BP p, BE_BL
BE BI BF BI BF Al Al AF

Céu 11. Dién tich cua hinh thang ABCD c6 dudng cao bang 12cm, hai dudng chéo AC va
CD vuong goc véi nhau , BD=15cm la:




A. 120cm? B. 130cm? C. 150cm? D. 160cm?

Cau 12: Céac khuy 4o hinh thoi (hinh v& bén) c6 d6 dai hai duong chéo lan luot 1a 3,2cm va

2,4cm. Hoi canh céc khuy 4o 1a bao nhiéu?
A. 2cm
B. 2,8cm l

Cau 13: Nguoi ta ding may anh dé chup mot nguoi c6 chiéu cao AB=1,5 m (nhw hinh vé). Sau
khi rira phim thdy anh CD cao 4 cm. Biét khoang cach tir phim dén vat kinh ctia may anh lac
chupla ED=6cm.

C. 4cm
D. 1,8cm

Vat kinh

T 1,5m |||E|
6cm D

B 2 £

Hoi nguoi do dung cach vat kinh may anh mgt doan BE bao nhi€u cm ?
A. 225 cm B. 2,25cm. C.16cm D. 100 cm

Céu 14: Cho tam gidc 4BC va diém M nim trén canh BC. Tt M v& MN song song voi AB va
MP song song v6i AC (hinh v& bén). Tir gidc ANMP 1a hinh thoi néu

A. MA=MB
B. M 1a trung diém cta BC
C. M 1a chan duong cao thudc dinh 4

D. M la chan dudng phan giac thudc dinh 4 B Yy c



Cau 15: Mot khdi rubik c6 bén mit 1 cac tam giac déu béng nhau canh 4,7cmva chiéu cao mdi
mit 1a 4,1cm (hinh bén). Ban An cit gidy dan tit ca cic mit ciia khoi rubik nay thi dién tich gidy

13 bao nhiéu (khéng tinh mép dan va phan gidy bo di)?

A. 38 54cm’ ; B. 19,27cm’ ; C. 77,08cm’ ; D. 35,2cm’

Cau 16. Hoang mua 6 quyén v0, Hung mua 3 quyén vo. Hai ban gop s6 v& clia minh véi
s0 vO cua ban Son, r6i chia déu cho nhau. Son tinh rang minh phai tra cac ban ding 800
dong. Gia tién 1 quyén vé la: (Biét rang ca ba ban déu mua cung mot loai vo).
A. 900 B. 1000 C. 800 D. Mot s6 khac
I1. Phén ty ludn (12,0 diém)
Cau 1 (3,5 diém):
a. Chiing minh : a®-a chia hét cho 30 vGi acZ
b. Chtrng minh rang voi moi s6 nguyén x, y thi
A:@+ﬁ@+%mx£wmw4ﬁ+flémﬁsédmmpmﬂmg

Cau 2 (3,0 diém): a. Cho céc s6 a,b 1an luot thoa mén cic hé thiic sau:

a’—3a’ +5a-2011=0, b’ —3b* +5b+2005=0. Hay tinh a +b.
b. Tim tit ca cac da thirc P(x) thoa méan déng nhat hé thirc : (x-1)P(x+1)-
(x+2)P(x)=0, V6i VxR .
Céu 3 (4,5 diém): Cho hinh vuong ABCD . Goi E 12 mot diém trén canh BC (E khac B
va C). Qua 4 ké Ax vuong géc v6i AE, Ax cat CD tai F. Trung tuyén A/ cua tam gidc
AEF cit CD & K . Pudng thang ké qua E, song song v6i AB cit AI & G.
a) Chung minh AE = AF vatt gidc EGFK la hinh thoi.
b) Chiing minh A AKF d6ng dang véi ACAF va AF* = FK.FC
¢) Khi E thay déi trén BC, chitng minh chu vi tam gidc EKC khong doi.

Céu 4 (1,0 diém): Cho a,b,c >0. Chimg minh rang; 4( 2 3,4 j_5+6 !

a+b c+a b+c

—-Hét---



DPAP AN VA HUONG DAN CHAM

I. Phéin tric nghiém (8,0 diém) MJdi ciu 0,5 diém
Ciu 1 2 3 4 5 6 7 8 10
Papan | A D D| A | A | B B B C | B

Cau 11 12 13 14 15 16 17 18 19 | 20
Papan | C A A D A C

e

HUONG DAN CHAM
1 2 5- 2x} 1-3x

' x;tl;x;t-l;x;tl
X - 3

Caul: Cho biéu thic: Q= S
I-x x+1 1-x

Rut gon biéu thirc Q. bKXDP:x#1;x#-1;x# %

a) Ta co:
A_(l+x+2(l—x)—(5—x)) xz—l_ -2 xz—l_ 2
1-x° 1-3x 1-x""1-3x 1-3x

3 5 7 22017 +1
>+ >+ >+t 5
(12" (23 @34 [2017.(2017 +1)]
Giai:Puong nhién ta khong thé naio QPMT ma ta tim cdch tich mdi phan thic thanh hiéu hai phin thitc
r6i ding phuong phap khit lién tiép.
2 2
Ta ¢6 - 2n+1 . (l’l;l‘l) I;l :Lz_ 1 > B=.sl- 1 - 2017.2(2)19
[n(n + 1)] n°(n+1) n (n+1) (n+1) 2018

Cau 3. Cho céc sb nguyén a,b,c thoa man (a—b)’ +(b—c)’ +(c—a)’ =210. Tinh gié tri cua biéu
thuc A=‘a—b‘+‘b—c‘+‘c—a‘.
bat a-b=x; b—c=y;c—a=z=>x+y+z=0=z=—(x+Y)
Taco: X’ +y’ +2° =210 X+’ —(x+y)’ =210 < -3xp(x+y) =210
< xyz=70.Do x,y,z la sb nguyén c6 tong bang 0 va xyz =70 = (—2).(=5).7 nén
x,y,ze{-2-57} = 4 =|a —b| +|b—c|+|c —a| =14.
CAu 4. Giai bat phuong trinh va biéu dién tap nghiém trén tryc sb

2—x 3-2x
<

Cau 2. Riit gon biéu thiic Q=

< 5(2-x) <3(3-2x)

< 10 - 5x <9-6x

< -5x+6x<9-10

& x<-1

Vay tap hop nghiém cta bat phuong trinh 1a {x/x<-1}
- Biéu dién tap hop nghiém trén truc sd



Cau 5. S nghiém ctia phuong trinh |x—1|+|x—3|+|x—5|+|x~7| =8 la:

Gidi a) Ta cO |x—1|+|x—3|+|x—5|+|x=7|>|[x =1+ 7 —x|+|x—3+5-x|=8(1)
Ma |x—1|+|x—3|+|x—5|+|x—7|=8 suy ra ( 1) xy ra déu “="

1<x<7

Hay {3£x§5:>3£x£5 do x nguyén nén x e {3;4;5}

Ciu 6. Cho da thirc f(x) = 2x* —3ax® +2x + b
Xac dinh a va b dé f(x) chia hét chox — 1 va x +2
bé f(x) chia hét cho 2 dathuc x — 1 vax + 2 taco

f(x) = (x—-Dx+2). Q(x)
FVGix=1=>2-3a+2+b=0=>b=3a(l)
+VEix=2=>-1b-12a—4+b=0=>b=12a+20 (2)
+ Kbt hop (1) va (2) ta c6 a = ‘Tzo;b= ‘%
Cau 7. Cdc s6 nguyén a va b d€ da thitc A(x) = x* —3x” +ax+b chia hét cho da

thic B(x)=x"-3x+4
Ta cé: Ax) =B(x).(x>-1) +(a—-3)x+b +4

P& A(x):B(x) thi { a0 <> { o
Cau 8. Cho da thirc P(x) = 6x> — 7x* — 16x + m. Gia trj m dé P(x) chia hét cho 2x + 3 1a:
P(x)= 6x>—7x*—16x+m =6x>+9x> - 16x>—24x +8x+ 12 +m - 12
= 3x°(2x +3) - 8x(2x +3) +4(2x +3) + m— 12

=(2x+3)(3x>—8x +4)+m—12

PEéP(x) : 2x+3)thim—12=0<=>m=12
Cau 9. Cho tam gidc ABC vudng tai A. Goi I 14 giao diém cac duong phén giac trong. Biét AB =5 cm, IC =
6 cm. Tinh BC.
Bai giai:
Goi D 1a hinh chiéu vudng géc cia C trén duong thang BI, E la giao diém cua AB va CD. ABIC c¢6 DIC 1a

. o 1
gdc ngodi nén: DIC= [BC+ICB=—(B+C)=90":2 =45
2

= ADIC vudng can =>DC=6: 2
Mat khac BD la duong phan giac va duong cao nén tam giac BEC can tai B = EC =2 DC = 12: J2 va
BC =BE
Goi x = BC = BE. (x > 0). Ap dung dinh ly Pi-ta-go vio cac tam giac vuong ABC va ACE ta c6: AC? =
BC? - AB’=x* - 5>=x%-25

EC?2=AC?>+ AE*=x2-25+(x—-5)>=2x>-10x

(12: ¥2)2=2x2—10x

x?-5x-36=0
Giai phuong trinh ta c6 nghiém x = 9 thoa man. Vay BC =9 (cm)



Céu 10. Cho tam giac ABC vuong tai A ¢6 AB <AC. Goi I 1a tdm duodng tron ndi tiép tam giac
ABC. buong thang qua I vuéng goc véi CI cat AC va AB lan luot tai E va F. Chiing minh rang:
AE AT’

BF BI’
B Chumng minh duoc A4EI ddng dang AIFB
0,5d F
L AE_ALEL )
. IF BI FB
Chung minh IE=IF (2)
A C

2
Tu (1,2) ching minh duoc AE _ A—IZ
. BF BI
Céu 11. Dién tich cta hinh thang ABCD c6 duong cao bang 12¢m, hai dudng chéo AC va CD vudng goc
v6inhau , BD=15cm la: 150cm? (Boi dwéng HSG hinh hoc 9 Trang 18)

Cau 12.Cho AABC . Ba dutng phan gidc AD, BE, CF . Ta c6 H
DB EC FA 1
a. ‘ ‘ =1.
DC EA FB A
Gidi F
. B A .. DB AB
AD la dudng phén gid BAC taco: — = — (1
a) a ng phin gidc cua nén ta co oC -~ AC (1)
Tuong tu: v6i cdc phan gidc BE, CF ta c6: EC _ BC (2);
EA BA B D C
FA CA
)
FB CB
Tuw (1); (2); (3) suy ra: @E—CE = ﬁB—CC—A= 1
DC EA FB AC BA CB
Cau 13. Cho AABC ( AB < AC) cac phan giac BD, CE A
Pudng thing qua D va song song v6i BC cit AB §
K, K
a) BD la phan gidc nén E
AD AB AC AE AD AE
e e i e € )
DC BC BC EB DC EB
AD AK M B C

Mit khdac KD // BC nén 22 =22 ()
DC KB

N . AK AK + -
Tu(l)va(2)suyra—<ﬁ:> KB<AE EB:> ﬁ<£:>KB>EB
KB EB KB EB KB EB

= E nim gifta K va B
Cau 14. Cho tam gidc ABC, cdc trung tlgyé'n BM va CN cit nhau & G. Goi P 1a diém déi xtng cta diém
M qua G. Goi Q la diém doi xung cua di€ém N qua G. Tt gidc MNPQ 1a hinh gi? Vi sao ?



C M A

Ta c6 M va P d6i xing qua G nén GP = GM.

N va Q dbi xtmg qua G nén GN = GQ

Ma hai dudng chéo PM va QN cit nhau tai G nén MNPQ 14 hinh binh hanh.(d4u hiéu thi 5).

Cau 15. Cho hinh binh hanh ABCD. Ly hai diém E, F theo thir tw thuéc AB va CD sao cho AE = CF.
Lay hai diém M, N theo th{r tyr thugc BC va AD sao cho CM = AN. Chimg minh rang :

a. MENF la hinh binh hanh.

b. Cac duong thang AC, BD, MN, EF dong quy.

A E ,

D F c

a/Xét tam giac AEN va CMF ta co
AE=CF,A=C,AN=CM
AEN = CMF(c.g.c)
Hay NE = FM
Tuong tu ta chimg minh dugc EM = NF
Vay MENF la hinh binh hanh.
b/ Ta ¢6 AC cit BD tai O, O cach déu E, F. O cach déu MN nén Cac dudng théng AC, BD, MN, EF déng
quy.
Cau 16: Hoang mua 6 quyén v6, Hing mua 3 quyén vo. Hai ban gop s6 v& clia minh véi s6 vé ciia ban
Son, 10i chia déu cho nhau. Son tinh rang minh phai tra cdc ban diing 800 déng. Tinh gi tién 1 quyén va,
biét réng ca ba ban déu mua cung mot loai vo.
Bai giai:
Vi Hoang va Hung gop s0 v& ciia minh véi s6 vo clia Son, rdi chia déu cho nhau, nén tong sd vo clia ba
ban 1a mot s6 chia hét cho 3. S v& ciia Hoang va Hung déu chia hét cho 3 nén sb vo cua Son ciing 14 sd
chia hét cho 3.
S6 vo ctia Son phai it hon 6 vi néu s6 v& ciia Son bang hogc nhidu hon s6 vo clia Hoang (6 quyén) thi sau
khi gop vo lai chia déu Son s& khong phai tra thém 800 dong. S6 vé ciia Son khac 0 (Son phai co vé ciia
minh thi méi gop chung véi cac ban duge chir!), nho hon 6 va chia hét cho 3 nén Son ¢ 3 quyén vo.
S6 vo ctia mdi ban sau khi chia déu 1a: (6 + 3 + 3) : 3 = 4 (quyén)
Nhu vay Son dugc cac ban dwa thém: 4 - 3 = 1 (quyén)
Gi4 tién mdt quyén vo 1a 800 dong.

I1. Phan ty luan (12,0 diém)

Céu 1(3,0 diém):a. Chiing minh : a’-a chia hét cho 30 véi acZ
7



b. Chiing minh ring : x°-x+2 khong 12 s6 chinh phuong véi moi xeZ*

a. Co: a’-a=a(a*-1)=a(a>-1)(a’+1)=a(a-1)(a+1)(a>-4+5)

=a(a-1)(a+1)(a+2)(a-2)+5a(a-1)(a+1) vi a nguyén nén a(a-1)(a+1)(a+2)(a-2) la tich 5 s0
nguyeén lién ti€p nén:30; Sa(a-1)(a+1)la tich cua 3s6 nguyén lién ti€p véi 5 nén chia hét
cho 30=dpcm

b. Ching minh rang voi moi sd nguyén x,y thi A=(x+y)(x+2y)x+3y)(x+4y)+y* 1a

mot s6 chinh phuong
c. Loi giai

Cach 1: Ta co: A:(x2 Jr5xy+4y2)(x2 +5xy+6y2)+y4 =x"+10x’y +35x°y* +50xy° +25y*

:(x2 +5xy)2 +2<x2 +5xy).5y2 +<5)/2)2 :(xz+5xy+5y2)2
Vix,y,zeZ=x",5xy,50" e Z=>x"+5xp+5y° e Z= A4 1a s6 chinh phuong

Cau 2 (4,0 diém):a. Cho céc s6 a,b 14n luot thod man cdc hé thic sau:
@’ —3a* +5a—-2011=0, b’ —3b> + 5b+2005=0
Hay tinh a + b . Tit di€u kién da cho ta co:
(a—1) +2(a—1)-2008=0(1), (b—1) +2(h—1)+2008=0(2)
Cong theo v& ctia (1) va (2) ta c6 (a—1) +(b—1) +(a+b—2)=0
& (a+b-2) (a=1"=(a=1)(b=1)+(b-1)" |+ 2(a+b-2)=0
& (a+b-2)| (@=17 =(a=1)(b=1)+(b-1) +2|=0

Vi (a—1*—(a—1)(b—1)+(b—1) +2
1 2 1 | 2
2(a b) + 2(a 1) + 2(b 1) +2>0 Va,b
Nén a+b-2=0<a+b=2
b.Tim tit ca cac da thuc P(x) thoa man dong nhat hé thirc : (x-1)P(x+1)-
(x+2)P(x)=0, v61 Vx€ R.
Hudéng din

Thay vao dong nhat ta co P(O)ZP(I)ZP(—I)ZO , tirc 1a da thtc P(x) ¢ cac nghiém 14 -
1;0 va 1. Suy ra P(x) chia hét cho x*-x.

Viét lai P(x)=(x*-x) Q(x) , Q(x) 14 cac da thic c¢6 hé s thyc va thay vao (1) dong
nhat ta co6 Q(x)=Q(x-1) v6i vxe R . Lan luot thay cac gia tri x=0;-1;-2... ta nhan dugc
Q(0)=Q(-1)=Q(-2) ... Do do Q(x)=a la hang s6 .

Vay P(x)= (x’-x) a (a 12 hang s tuy ¥ .



Cau 3 (4,0 diém): Cho hinh vuong ABCD . Goi E 1a mot diém trén canh BC (E khic B va
C).Qua A ké Ax vuong goc v6i AE, Ax cit CD tai F'. Trung tuyén Al cha tam gisc AEF cat

CD & K . Puong thang ké qua E , song song v6i AB cat A 6 G.

a) Chimg minh AE = AF va i gidc EGFK 1a hinh thoi.

b) Chiing minh A AKF déng dang v6i ACAF va AF* = FK.FC
¢) Khi E thay doi tren BC', chiing minh chu vi tam gidac EKC khong déi.

a.
2.0d

A B

F D K

Xét hai tam*gidc vuong ABE va ADF c¢6 AB = AD, BAE = CAF

( Cung phu v6i DAE). Vay AABE = AADF — AE = AF
Vi AE = AF va Al 1a trung tuyén cua tam gidc AEF = Al 1 EF . Hai tam gidc vuong

IEG va IFK ¢6 IE=IF, [EG = IFK ( So le trong) nén A IEG= A IFK

—>EG=FK. Ti gidc EGFK c6 hai canh d6i EG va FK song song va bang nhau nén 12 hinh
binh hanh.

Hinh binh hanh EGFK c¢6 hai dudng chéo GK va EF vuong géc nén 1a hinh thoi

Xét hai tam gidc AKF va CAF tac6 AFK = CFA ( géc chung), KAF = ACF =45° ( AC
la duong chéo hinh vuong ABCD, AK la trung tuyén cua tam gidc vuong can AEF)
Suy ra tam gidc AKF dong dang véi tam gidc CAF.

AF  FK

Vi tam gidc AKF déng dang véi tam gidc CAF nén ta c6: — = — <> AF* = FK.FC
FC AF

Theo y a, ta c6 AABE = AADF nén EB =FD
Tu gidc EGFK 1a hinh thoi nén EK=KF
Do d6, chu vi tam gidc EKC bing -EK+KC+CE=CF+CE=CD+DF+CE=2CD ( khong déi)

Cau 4 (1,0 diém):

Cho a,b,c>0.Ch1’J:ngminhréng: 4( Z + s + i js§+g+z
C

a+b c+a b+c a

Loi giai

Ap dung bit dang thirc dang:

4
)C-‘ry

wlo 2 L, 8 32(1+1j; PRI . <3(1+1J- LEP RN
x y a+b a b a+b b

a b)c+a c a+c "b+c

N

c a C

Cong vé ba bat dang thire trén ta duoc:

4[ 2 +
a+b

c+a b+c

<> +-+- (dpcm)
a b c

34)567
+

4.

4
b+c
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