PE SO 14: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HQC: 2023-2024
Thoi gian lam bai 120 phut
I. Phén tric nghiém (8,0 diém) Chon mot phuong an ding

_, x> —2x 2x’ 1 2 _ _
Céu 1. Sau khi rit gon biéu thite P = | S50~ g —— 53 I_E_x_z Vol x E0;x =2
la:
A p=2t B p=*! c. p-! p. p-2t!
2x X X 2x
Cau 2. Cho biéu thirc Q=§+§+E+...+% Ta co:
4 9 16 10000
A. Q>98 B. 0=99 C. 0=99,5 D. Q>100
2 2 2
Cau 3. Rit gon biéu thifc:A = Xy vE _ Cho biét :x+y+z = 0 la:
(y-2)"+(z-x)"+(x-y)
A.A:% B.A:% C. A=x+y+z D. Mot két qua khéc.

Su—1_ u+2

Cau 4. Giai phuong trinh , ta duogc két qua:

A u=-2; B.u=1; C.u=3; D.u=5

Cau 5. Tap nghiém cua phuong trinh |x—1|—2|x—2 +3|x—3|:4 la:
A.{x/lﬁx<2} B. {1;2} C. {x/l<x<2}> D. {x/leSZ}

Cau 6. Gia tri ctia k dé da thic f(x) = x* — 9x* +21x? + x + k chia hét cho g(x) = x>~ x — 2 la:
A.-2 B. 30 C. -30 D. -1

Cau 7. He s0 a, b cta f(x) = x* — 3x* + 3x? + ax + b dé f(x) chia hét cho g(x) = x*- 3x + 4 la:
A. a=-3,b=4 B. a=3b=-4 C.a=-3b=-4 D. a=3;b=4

Cau 8. Véi gia tri nao ctia a va b thi da thire f(x)= x*+ax?+bx+2 chia cho x+1 du 5; chia cho x+2 thi du 8
la:

A. a=3; b=1 . B. a=-3; b=-1 7 C. a=3;b=-1 . D. a=-3; b=1 7
Céu 9. Cho tam giac déu ABC, Goi M la trung di€ém cua BC. M6t goc xMy bang 60° quay quanh diém M
sao cho hai canh Mx, My lu6n cat canh AB, AC lan lugt tai D va E. Ta c6:

BC? DE? BC? BC?

A. BD.CE = B. BD.CE = C. BD.CE = D. BE.CD =

Céu 10. Tam giac ABC vudng tai A, duong cao AH. Biét chu vi tam giac AHB 1 30 cm, chu vi tam giac
AHC 14 40 cm. Chu vi tam giac ABC la:.

A. 50cm B. 60cm C. 70cm D. Mot s6 khac
Cau 11. Cho tam giac ABC vuong tai A, duong cao AH, AB=20cm , HC=9cm. B¢ dai AH la:
A. 10cm B. 12cm C. 16cm D. 20cm

Cau 12. Cho Cho tam giac ABC c6 AB = 3cm; AC = 6cm; A = 120°. D9 dai duong phan gidc AD cia
tam giac ABC la:
A. 5 em B. 2cm C.3cm D. V6 cm

Cau 13. Cho AABCc6B=2C, AB=8cm, BC =10 cm. b6 dai canh AC la:
A. 10 cm B. 1l cm C.12cm D.13 cm



Cau 14: Mot cai 1éu & trai hé cia hoc sinh c6 dang hinh chép tr giac déu kém theo cac kich thudc nhu
hinh v€. Thé tich khong khi bén trong I€u 1a bao nhiéu?

8 3 s

A. 3 : B. 4m’ ; C.8m ; D. g
Cau 15: Mot nhom cac ban hoc sinh 16p 8 da thuc hanh do chiéu cao AB ciia mdt birc tuong nhu sau:
Dung mdt céi coc CDdét ¢6 dinh vudng goc voi mat dat, voi CD =3 mva CA=5 m. Sau do, cac ban da
phoi hop dé tim dugc diém FE trén mat dat 1a giao diém cua hai tia BD, AC va do dugc CE =2,5 m(nhu

hinh ve).

Khi d6,chiéu cao AB cua birc tudng la:
A.9m B. 6,25 m. C.6m D.4,2m
CAu 16. Bon ban Xuan, Ha, Thu, Dong co tat ca 61 vién bi. Xuan co s bi it nhit, Dong co s6 bi nhiéu
nhat va 1a s6 1&, Thu c6 s6 bi gip 9 1an s6 bi cua Ha. Pong c6 s6 vién bi la:
A. 25 B. 27 C.29 D. 31

IL. Phén ty lun (12,0 diém)
Cau 1(3,5 diem):
a. Tim cac s nguyén x, y thoa man x> +2x” +3x+2=y".
b. Ching minh rang: n*—10n® + 9 chia hét cho 384 v6i moi so n 1¢
Cau 2 (3,0 diém):
a.Giai phuong trinh sau: (2x” +x-2013)° +4(x” = 5x—2012)* = 4(2x + x-2013)(x* - 5x - 2012)
b.Tim da thac du khi chia da thie f(x) = (x+1)(x+3)(x+5)(x +7) +2039 cho da thirc
g(x)=x"+8x+10
Cau 3 (4,5 diém): Cho doan thing AG va diém D nam giita 4 va G . Trén cung nita mit phang bd AG
v& cac hinh vudéng ABCD, DEFG. Goi M, N lan luot 13 trung diém cia AG,EC . Goi I,K lan luot 1a
tam d6i xtmg ctia cac hinh vuéng ABCD, DEFG
a) Ching minh AE =CG va AE L CG tai H
b) Chung minh /MKN 1a hinh vudng.
¢) Chirng minh B, H,F thing hang.
Cau 4 (1,0 diém): Cho a,b,c 12 ba s6 duong thoa man abc =1.
1 1 1 3
5 +— +— >,
a(b+c) b(c+a) c(a+b) 2
—Hét—--

Chumng minh rang :

2



DPAP AN VA HUONG DAN CHAM

I. Phéin tric nghiém (8,0 diém) Modi cau dung 0,5 diém
Cau 1 2 3 4 5 6 10
Papan | D | A | B | B | D C B C | A | A

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

3
oo
e

HUONG DAN
. . x*—2x 2x° 1 2
Cﬁul.Rﬁtgonbiéuthﬁ:cRﬁtgonbiéutht’rcsau:A: 2x2+8_8—4x+2x2—x3 1‘;‘; .
x#0
a)BK:{
x#2
2 2
Taco A=|2 22x_ 2x — l—l—jé
2x"+8 8—-4x+2x —x X X
B x*—=2x 3 2x° xP—x=2
2(x* +4) 4Q2-x)+x*(2—x) x’
_ x> —2x 3 2x’ ((x+l)(x—2)j: x(x—=2)* +4x° ((x—i—l)(x—Z))
2(x* +4) (XX +4H(2-x) x’ 2(x=2)(x* +4) x’
_363—4x2+4x+4x2 x+1_x(x2+4)(x+1)_x+l
2(x* +4) X’ 2x° (x> +4) 2x
Cau 2. So sanh gi4 tri bidu thie 4=>+5+2 4 9992 y6i cac s6 98 va 99.
4 9 16 10000
Taco: 4= 1—l + 1—l - 1—i ..t 1—# = l—i2 + l—i2 - I—L2 ot 1= 12 =
4 9 16 10000 2 3 4 100
99—(%+i2+i2+...+ 12)=99—B voiB=1 1 o v 1 SoNen A
27 3 4 100 27 3 4 100
<99,
. 1 1 1 L . A
Ta co =———— voimoik >1 nén
k(k+1) k k+1
1 1 1 1 1 1 1 I 1 1 1 1 1 1 1
B=—Z+S+—>+.+—5<—+—+—+..+ =l-—F———t+———t.t———=1-—-<1
27 3 4 1000 1.2 23 34 99.100 2 2 3 3 4 99 100 100

Dodd 4=99-B>99-1=98. Vay 98< 4<99
xP+yt+z’

Céu 3. Riit gon bi€u thiic:A = 5 -
(=2 +(z-x)" +(x-y)

— Cho biét :x+y+z =0

HD:(x+y+z) = 0 => (x+y+2)* = 0 =>x’+y>+7z> = -2xy-2xz-2yz . Suy ra A:%
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Cau 4. Tap nghiém ciia bat phuong trinh sau.
a) 2(x+1)—3x+2>x—3(1—x) b) 2(2x+3)—3x§3(x—2)+2(1—x)
¢) %(x—1)2x+2 d) 23—x—x7_1<%—x 1a:
Bai giai
a) 2(x+1)—3x+2>x—3(1—x)<:> 2x+2-3x+2>x-34+3x 4—-x>4x-3

S h4dx+x<4+3 & S5x<T & x<;

| NLLLLLLLJLL LN
T JTTTTTTIT 77717117177 71777777

b) 2(2x+3)—3x£3(x—2)+2(1—x) < 4x+6-3x<3x—-6+2—-2x
< x+6<x—4 v0 nghi€ém véi moi x.
c) %(x—l)2x+2<:>x—123(x+2)<:>x—1Z3x+6<:>3x—x£—1—6<:>2x£—7<:>x£%

| NLLLLLSS )]

l }/////////////I/
2x x—-1 x
d) STy <gTE® 22x-3(x—1)<x—6x< 4x—3x+3<-5x & x+5x<-3
-3 1 N
S <3S x<— & x<—5: VT T 1T T 1717

{x/x<—z}
5

Cau 5. Tap nghiém cta phuong trinh |x—1|—2|x—2|+3|x—3|:4
+Néux<l taco (I) & -2x+6=4 <x=1 (loai)
+ Neéu 1<x<2 tacod (II) & 0.x +4 =4 Phuong trinh nghi¢m dling vé1 1 <x<2

(0,5diém)

+Néu 2<x<3tacd (I) & -4x=-8 < x =2 (thoa min)

+Néu3<xtaco (II) ©2x=10 < x=35 (thoa min)

Vay nghiém cua (I) 1a x =5 hodc 1<x<2

Cau 6. Xdac dinh k d€ da thic f(x) = x* - 9x* +21x? + x + k chia hét cho g(x) = x>~ x — 2

Giai
-0’ +21x2+x +k xP-x-2
xt o oxP- 2x? 2

—8x+1
BC T3 +X +K X813

-8x® + 8x%+ 16x
15x% - 15x + k
15x% - 15x - 30
k-30

Dé f(x) chia hét cho g(x) thik + 30 =0 suy rak = - 30
Cau 7. Xdc dinh cdc hé s6 a, b clia f(x) = x* — 3x* + 3x? + ax + b dé f(x) chia hét cho g(x) = x* - 3x + 4
Gidi
Thuc hién phép chia ta c6
x'=3x"+3x°+ax +b | x*-3x+4
x* —3x* + 4x?

x2-1



- x*+ax+b
- xX+3x-4
(a—3)x+b+4

e P ,{a—3=0 {a=3

beé f(x) chia hét cho g(x) thi r = 0 véi moi gid tri cua x . Vay ta c6 =
b+4=0 b=-4
Cau 8. Vi gia tri ndo cuia a va b thi da thire f(x)= x*+ax?+bx+2 chia cho x+1 du 5; chia
cho x+2 thi du 8.
HD:

Vi f(x)= x*+ax*+bx+2 chia cho x+1 du 5; chia cho x+2 thi du 8 nén ta co:
f(x)=(x+1).Q(x)+5
f(x)=(x+2).H(x)+8
Véi x=-1ta co f(-1)=-1+a-b+2=5 (1)
Véi x=-2 ta c¢6 f(-2)=-8+4a-2b+2=8 (2)
Tu (1) va (2) ta c6: a=3; b=-1.
Céu 9. Cho tam giac déu ABC, Goi M 12 trung diém ctia BC. M6t goc xMy bang 60° quay quanh diém M
BC’

sao cho hai canh Mx, My luon cit canh AB, AC lan luot tai D va E. Chimg minh: BD.CE =

Trong ABDM tacd D, =120-M,
Vi M,=60"= M, =120 -M, = D, =M,

Chimg minh ABMD U ACEM (1) = % = % < BD.CE = BM .CM

2
Vi BM =CM =BTC Nén BD.CE = BC

Cau 10. Tam giac ABC vuong tai A, duong cao AH. Biét chu vi tam gidc AHB 1a 30 cm, chu vi tam giac
AHC la 40 cm. Tinh chu vi tam giac ABC.
Goi Pl, P>, P3 1an luot 14 chu vi céc tam giac AHB, CHA, CAB
Dé thay: AAHB ., ACHA nén:
b AB AB 30 3 AB AC
P C4 CA 40 4 3 4
AB® AC* AB*+AC* BC?

= T2 - 2 2

3 4 3 +4 5

B H C

:>£2£:B—C:>AB:AC:BC:3:4:5

3 4 5
Ma AAHB v ACHA »nACAB | suy ra:
Pi:P>:P3 =AB: AC:BC=3:4:5
Ma: Py =30cm; P, = 40cm‘nén P3; = 50cm
Vay chu vi tam giac ABC bang 50cm
Cau 11. Cho tam gidc ABC vudng tai A, dudng cao AH, AB=20cm , HC=9cm. D6 dai AH 1a: 16ecm(Bdi dudng HSG
todn Hinh hoc 8 Trang 121)

Cf}u 12. Cho hinh vuéng ABCD. Trén canh’BC léy diém M, trén canh CD léy diém N. Tia AM cit duong
thang CD tai K. K¢ Al vudng goc véi AK cat CD tai L.



1 1

+ =
AM?*  AK?* AB?

1.Chtrng minh :

a)Taco
AABM = AADI = AM = AI(1)
Trong tam gidc AIK vuong tai A ta coé:
1 1 1 R
PTE + e = D (2).vaAB=AD
1 1 1

I @) = st =

Cau 13. Cho tam giac ABC vuong ¢ A, AH L
E € AB,F € AC).
Chimg minh ring: AE.AB = AF.AC; BH = BC.cos’B.

* AAHB vuong tai H, co HE | AB nén A
AH? = AB.AE. (1)
Tuong tu: AH? = AC.AF (2).
Tur (1) va (2) suy ra: AB.AE = AC.AF. £
* BH = AB.cosB; AB =BC.cosB
Suy ra BH = BC.cos’B.
Céu 14. Cho hinh chit nhat ABCD, néi C v6i mot diém B bét ky tréh dudng chéo BD, tréf tia déi ciia EC
liy diém F sao cho EF = EC. V& FH va FK lan luot vudng goc v6i AB va AD. Chimg minh rang:
a. T gidc AHFK 1a hinh chir nhat
b. AF song song véi BD va KH song song véi AC
c. Badiém E, H, K thang hang.

Huéng dan
a)Tu giac AHFK 1a hinh chit nhat (c6 ba goc

vuong ) K

b) AF song song v6i BD va KH song song voi A % B
AC (c6 cap goéc so le trong biang nhau)
c)Goi giao cia KH va AF1aM @)
Ta c6 KH//AC (theo phan b)

ME//AC (ME la duong trung binh cua tam giac D
AFC)

Suy ra M, H va E thang hang (theo tién dé O clit)

Cau 15. Cho hinh binh hanh ABCD, vé BH_L AD, BK L DC. Biét rang BH = BK, chimg t6 rang ABCD
la hinh thoi. .

H

D C K

Ta c6: BH = BK, ma BH 1 AD, BK L DC. do d6 B thudc tia phan giac cua goc ADC , theo d4u hiéu nhan
biét hinh thoi ta c6 tir gidc ABCD 14 hinh thoi.



CAu 16. Bon ban Xuan, Ha, Thu, Dong co tat ca 61 vién bi. Xuan co s bi it nhit, Dong co s6 bi nhiéu
nhat va 1a s6 16, Thu c6 s6 bi gip 9 1an s6 bi cua Ha. Hay cho biét mdi ban c6 bao nhiéu vién bi ?

Bai giai:

+ S6 bi ctia Thu gap 9 14n s bi cua Ha nén tong s6 bi caa Thu va Ha 1a mot s chin. Téng sb bi ctia bon
ban 12 sd 1€, s6 bi cua Pong la s 1¢, téng s6 bi ctia Ha va Thu 12 86 1é ; do d6 sb bi ctia Xuan phai la $6
chan.

+ Sb bi cia Ha phai 13 s6 bé hon 4 vi néu s6 d6 1a 4 thi s6 bi ciia Thu 13 4 x 9 = 36. Khi d6 it nhat Péng c6
s6 bi 1a 37 thi chi riéng tong sb bi ciia Thu va Pong da vuot qué tong sb bi cia bn ban (36 + 37 =73 >

61).
+ Néu sb bi cia Xuan 1a 2 thi sb bi cua Ha 1a 3, s6 bi ctia Thu 1a 27
(3x9=27)

S6 bi ctia Pong 1a :
61-(2+3+27)=29 (vién).
I1. Phan ty luan (12,0 diém)

Cau 1(3,5 diém): a.Tim céc s6 nguyén x, y thoa man x* +2x> +3x+2 =Y’

2
Ta co y3—x3:2x2+3x+2:2(x+%J +%>0 =>x<y (1)

2
(x+2)3—y3=4x2+9x+6=[2x+3j +1—2>0 =y<x+2 (2)

Tr(l)va(2)tacd x<y<x+2 ma x,ynguyén suyra y=x+ 1

Thay y=x+ 1 vao pt ban dau va giai phuong trinh tim dugc
X = -1; tir d6 tim duoc hai cdp s6 (x, y) théa man bai todn la:
(-1:0)
b.Chiing minh rang: n* — 10n* + 9 chia hét cho 384 v6i moi s6 n 1€
Gidi
n*—10n> +9=n*-n*-9*+ 9 =n*(n* - 1)-9(n*- 1) = (n* - 1)(n*- 9)
=(n—1)(n+1)(n-3)(n+3)
Véinlé, n =2k +1, ta co:
n*—10n* +9=2k +1 - D2k + 1+1)2k + 1 — 3)( 2k + 1 +3)
= 2k(2k+2)(2k-2)(2k+4)= 16k(k+1)(k-1)(k+2) : 16

Ciu 2 (3,0 diém): a.Giai phuong trinh sau:
(227 + x—2013)> +4(x* —5x —2012)? = 4(2x" + x— 2013)(x* —5x —2012)

. la=2x*+x-2013
bat:
b=x*-5x-2012
Phuong trinh da cho tr¢ thanh:
a’*+4b> =4ab < (a-2b)’ =0=a-2b=0<=a=2b

Khi do, taco:  2x* +x—-2013=2(x* —=5x—2012) <> 2x> + x—2013 = 2x> —10x — 4024

<:>11x=—2011<:>x=%.

Vay phuong trinh ¢6 nghiém duy nhat x = %



b. Tim da thirc du khi chia da thirc f(x) = (x+1)(x+3)(x+5)(x+7)+2039 cho da thirc
g(x)=x"+8x+10
Loi giai
Taco: f(x)=(x+D(x+3)x+5)(x+7)+2036 =(x+1)(x+7)(x+3)(x+5)+2036
=(x* +8x+7)(x> +8x+15)+2039
Pat t=x>+8x+10=> x> +8x+7=x"+8x+10-3=¢-3; x*+8x+15=x>+8x+10+5=¢+5
= f(x)=(=3)(t+5)+2036=1>+2t—15+2036 = t(t +2) + 2024
= f(x)=(x" +8x+10)(x* +8x+12)+2024

= f(x)chia cho x*+8x+10du 2024.

Cau 3 (4,5 diém):

Cho doan thang AG va diém E

D nam giita 4 va G. Trén
cing nira mat phang bo 4G
vé cac  hinh  vubng

ABCD,DEFG. Goi M,N lan H

luot 1a trung diém cuoa
AG,EC. Goi I,K lan luot 1a
tam dbi xing cta cac hinh

vuong ABCD, DEFG

a) Chung minh 4AE=CG va D M
AE1CG tai H

b) Ching minh IMKN Ila
hinh vudng.

¢) Chtrng minh B,H,F thang
hang.

d) Goi T la giao diém cua

BF va EG. Chung minh




rang d6 dai 7M khong do6i
khi D di dong trén doan
thang AG cb dinh.

Loi gidi
a) Ta c6 4D =CD,DE = DG = AADE = ACDG (cgc) = AE =CG

AED =CGD, ECH =GCD = AED+ECH = CGD +GCD =90 = EHG =90° .

Vay AE=CG va AE 1L CG
b) Chung minh /MKN 1a hinh vuong.
IN la duong trung binh trong tam giac ADE, IN =%AE;IN /1 AE

KM 1a duong trung binh trong tam giac AGE, suy ra KM = %AE;KM /1 AE

Tur 36 suy ra IN:KM:%AE;IN//KM//AE

Tuong tu: IM,KN lan luot 1a dudng trung binh trong hai tam giac ACG va ECG

Nén M :KN=%CG;IM//KN//CG

Lai c6 AE=CG va AE 1. CG. Tu d6 ta dugoc IMKN la hinh vudng.

¢) Chting minh B,H,F thang hang.

Tam gidc HAC vudng tai H, cd HI 1a trung tuyén nén HI = I4=IC

Suy ra /H=[B=1ID.Ma [H 13 trung tuyén cua ABHD, do 30 ABHD vudng tai H
Tuong tu: HK = KE = KG = KD = KF = AHDF vudng tai H

Nhu vay ta c6 BH | DH;FH 1 DH . Vay B,H,F thang hang

d) ADB= AGE =45 = BD//EG

K 1a trung diém cua DF nén KT 1a dudng trung binh trong tam giac BDF , hay T 1a trung
diém cta BF

Tt gidc ABFG 1a hinh thang hai ddy 4B va FG,cd TM la dudng trung binh.

AB+GF AD+DG AG

5 5 5 (khong doi).

Nhu vay ta co6: T™ =

Cau4 (1,0 diém): Cho a,b,c la ba sb duong thod man abc =1.
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1 N 1 N 1
a’(b+c) b(c+a) c(a+b)

Chtng minh rang :

Trudc tién ta ching minh BDT: V61 Va,b,c € Rvax,y,z>0taco
2 2 2 2
a_+b_+c_zw (*)
xX 'y z X+y+z
Dau “=" xay ra < a_b_c
X y z
That vay, véia,b € Rvax,y>0taco
2
a2+b_22M

X oy xX+y

**)

- (a2y+b2x)(x+y)2xy(a+b)z = (bx—ay)2 >0 (luon dung)

X , a b
Dau “="xayra & —=—
R

Ap dung bt dang thirc (**) ta co

2 2 2 2 2 2
a_+b_+c_ZM+c_ZM
X y z X+y z X+y+z
Dau “=" xay ra < a_b_c
X y z
S 1 1
2 2 2
Ta co: ! L __a +b L _c

+ + =
a’(b+c) b(c+a) c’(a+b) ab+ac bc+ab ac+bc
Ap dung bt dang thtic (*) ta c6

2 2
b L] G
a4, b | ¢ 5 \d €/ _\d < (Viabc=1)

ab+ac bc+ab ac+bc_2(ab+bc+ac)_2(l 1 lj

a b c

1 1 1

2 72 2
Hay —%—+ b~ _c¢ Zl(l+l+lj
ab+ac bc+ab ac+bc 2\a b c

1 1 1

Ma —+—+—->3 nén
a b ¢ ab+ac bc+ab ac+bc

1.1, a2+b2+022%

1 N 1 N 1
a’(b+c) b(c+a) c(a+b)

Vay > (dpem)
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