PE SO 17: 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 mét phuong an ding

2 _ 2
Céu 1. Sau khi rat gon biéu thuc P= 3x3 3 2x o1 : 2x° —5x+5 voi x =1 1a:
x -1 x+x+1 x-1 x—1
A,p:% B°P:2_—1 C. :2; D. :2;
2x"—=5x-5 2x°=5x+5 2x"+5x+5 2x"=5x+5
Cau2.Chobiduthte §=— 4 2, 3 . 20
P+ 41 2% 42741 3*+3°+1 2011% +2011° +1
S 2023066 B. S< 2023066 C. S~ 2023066 D. Mot ket qua khac
4046133 4046133 4046133
A e X 2x -3y .
Cau 3. Cho: 3y-x=6 . Gia tri biéu thiic: A= + la:
y—-2 x-6
A2 B.4 C.6 D.1

CAu 4. Cho db thi ctia cac ham sb d:y=-x+4vad,:y=x-4 trong cung mdt mat phfmg toa do. Goi
A, B lan luot 14 giao diém ctia duong thang d,. d, vdi truc tung va giao diém ctia hai duong thang 1a C.
Dién tich tam giac ABC la.

A.8; B. 12; C.16; D.18.
Céu 5. Trén ciing mot mat phang toa do cho hai diém A(5; 2) va B(3; -4). Tinh hé s6 goc duong thang AB.
Al B.2 C.3 D.5
Céu 6. Pa thirc bac 3 khi biét f(0)=1; f(1) =0; f(2) = 5; f(3) =22 la:
A f(x)=x*+2x+1 B. f(x)=x3-2x-1 C. f(x)=x>-2x+1 D. f(x)=-x3-2x+1

Céu 7. Pa thic f(x) néu chia cho x —1 dugc s6 du bang 4, néu chia cho x-3 dugc sé du bang 14. Pa thirc
du cta phép chia f(x) cho (x — 1)(x =3) la:

A.5x +1 B.5x -1 C.-5x—1 D.-5x + 1
CAu 8. Da thirc bac 3 biét réng khi cho f(x) chiachox —1;x—2; x-3 déu du du 6 va f(-1) =-18 la:

Ax)=x3+6x2+11x B. f(x) =x’ - 6x* - 11x C.f(x)=-x*-6x*+ 11x D. f(x) =x>— 6x* + 11x

Cau 9. Do dai canh day BC ciia tam giac can ABC biét dudng cao tng véi canh ddy bang 15,6cm va
duong cao tng voi canh bén bang 12cm 1a :

A. 12cm B. 13cm C. 15cm D. Mot s6 khac
Céu 10. Cho tam giac ABC dong dang véi tam giac CDE theo ty s6 dong dang k=2. Dién tich tam giac
CDE biét dién tich tam giac ABC 1a 112 cm? la::

A. 28 B. 56 C.112 D. 224

Céu 11. Cho tam giac ABC vudng & A. Pudng phan giac trong cia goc B cit AC tai D. Biét BD = 7, CD
=15. B0 dai doan thfmg AD la:

A. AD=4 B. AD=4,2

C.AD=44 D. AD=4,5

Céu 12: Dé do khoang cach gitta hai diém A4 va B (khdng thé do truc tiép). Ngudi ta xac dinh cac diém
C,D,E (nhw hinh vé). Sau d6 do dugc khoang cach gitta 4 va Cla AC =6 m, khoang cach gitta C va
Ela CE =2 m; khoang cach gitaE va Dla DE=3m.

ol

Khi d6,khoang cach giita hai diém A4 va Bla:



A.9m B.4m. C.6m D.12m

Céu 13: Tir mot khac g hinh 14p phuong canh 30cm (hinh bén), ngudi ta cat di mot phan gb dé duoc
phan con lai 1a mot hinh chép tr giac déu c6 day 1a hinh vudng canh 30cm va chiéu cao cua hinh chop
ciing 12 30cm. Tinh thé tich ctia phan gd bi ct di.

A. 18000cm’ : B. 1800cm’ ; C. 9000cm’ : D. 27000cm’
Céu 14. Cho hinh thoi ABCD canh a, c6 A = 60°. M6t dudng thing bat ky di qua C cit tia ddi cua cac tia
BA, DA tuong tng & M, N. Goi K 14 giao diém caa BN va DM. S do goc BKD la:
A. 60° B. 80° C. 120° D. 90°
Céu 15: Cho hinh binh hanh ABCD,trén dudng chéo AC liy diém E sao cho AC = 34E. Qua E vé& dudng
thang song song véi CD, cit AD va BC theo thir ty & M va N. Xét cac khang dinh sau:

L s 1
(I) AAME -~ AADC , ti s0 dong dang k, = 3
(I1) ACBA ~ AADC , ti s6 dong dang k, =1
L s 2
(IIT) ACNE ~ AADC , ti s0 dong dang &, = 3

S6 khang dinh dung 1a:
A.3. ; B.2.; C1.; D.O.
Cau 16. Hai ban Xuan va Ha cing mét liic rdi nha ctia minh di dén nha ban. Ho gip nhau tai mot diém
cach nha Xuan 250 m. Biét réng Xuan di tir nha minh dén nha Ha mét 12 phut con Ha di dén nha Xuan chi
mat 10 phat. Quing duong giita nha hai ban la:
A. 450 m B. 650 m C.550 m D. Mot s6 khac
II. Phan tw luin (12,0 diém)
Céu 1(3,5 diém):
a. Tim céc gid tri X, y nguyén duong sao cho: x> =y + 2y + 13.
b.Choa= 1l..] .5=100..0 5 Chingminh vab+1 1a sb tu nhién,
62008 s0'1 ¢6 2007 60
Ciu 2 (3,0 diém):
a. ba thtrc f(x) chia cho x—5du 2014, chia cho x+2du — 2018. Tim du cua phép chia da
thirc f(x) cho x* —3x-10.
b. Cho a, b, ¢ tiing d6i mdt khac nhau thod man: (a + b + c)?=a’+b’+c?
a’ b’ ¢’
- +
a’+2bc b’ +2ac ¢ +2ab
Céu 3 (4,5 diém): Cho tam giac ABC c6 ba goc nhon. Cac dudng cao AD, BE, CF cit nhau tai H.
a) Chirng minh réng BD.DC = DH.DA.
HD HE HE  HF HF
AD BE CF

¢) Chirg minh rang: H 1a giao diém cac duong phén giac cua tam giac DEF.
d) Goi M, N, P, Q, I, K lan luot 1a trung diém cua cac doan thing BC, CA, AB, EF, FD, DE.

Chtrng minh raglg ba dudng thaing MQ, NI, PK dong quy tai mot diém.
Cau 4 (1,0 diem): Choa,b,c>0;a+b+c=3.

Riit gon biéu thitc C =

b) Chtng minh rang: 2D

s b c 3
Ching minh rang: + + P
1+b®> 1+¢> 1+a*> 2
---Het---
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DPAP AN VA HUONG DAN CHAM

I.Phin tric nghiém (8,0 diém) Mdi cau dung 0,5 diém

Cau 1 2 3 4 5 6 7 8 10

O

Papan | D C B A C C B D B A

Cau 11 12 13 14 15 16 17 18 19 20

Papan | B A A C A C

HUONG DAN
2 _ 2
CAu 1. Cho biéu thic: A = 3x3+3_ X I 1 2% =5x+5
x-1 x"+x+1 x-1 x—1
a) Ritgon A.
PbK: x#1
A_3x2+3—x2+2x—1—x2—x—1 x—1
x* -1 2x* —5x+5
_x2+x+1 x-1 1
¥ -1 2x*=5x+5 2x°—5x+5
Cau 2. Tinh téng S = —— 2 3. L 20U

+ + .
F+17+1 2427 +1 3*+32+1 2011% +2011% +1
a) Ta co6: n4+nz+1=(nz+1)2—n2 =(n2+n+1 nz—n+1)

Do do: " —l.(nz +n+1)—(n2 —n+1):l.( PrS R J *)

ntvnt+1 2 (n2+n+1Xn2—n+l) 2\n?=n+1 n*+n+l
Ap dung (*)véin=1;2;3;....;2011 taco :

1 1 1 1 1 1 1 1 1 1 2023066
S==|l-—4+=——=4+=——+..... + - =—|1- =
2 3 3 7 7 13 4042111 4046133) 2 4046133) 4046133
A PR X | 2x-3y
Cau 3. Cho: 3y-x=6 Tinh gid tri bi€u thic: A= +
y—-2 x-6

3y-x=6 = x=3y-6 Thay vpo taco A=4
x+1 x+2 x+43
+ + >
3 4

Céu 4. Tap nghiém cua bt phuong trinh: 1+,

Giai:

(2)<:>6x+6+4x+8+3x+9212+6x<:>7x2—11@xz—%..

Vay Tap nghiém S= {—%;+ooj .

Céu 5: S6 nghiém cua phuong trinh 1a: + x+$ +

1
X+——+..+|x+

=101x
9.13 ‘

o
1.5 397.401
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=> MJi biéu thtc trong dau gttd ludn duong
Ta co pt:

x+i+x+L+x+L+...+x+ =101x

1.5 5.9 9.13 397.401
100

Thu gon duogc pt: 101x+m =101x
Két luan pt vo nghiém
Ciu 6. Xac dinh da thirc bac 3 biét £(0) = 1; f(1) =0; f(2) = 5; f(3) =22
Gidi
Goi da thirc can tim 1a:
f(x) = ax® + bx? + cx +d
Theo bai ra ta co:
f0)=1=d=1
f(1)=0 >a+b+c=-1 (1)
f(2)=5=4a+2b+tc=2 (2)
f3)=22 =9a+3b+c=7 (3)
Tu (1), (2), (3) ta c6 h¢ phuong trinh:
a+b+c=1
4a+2b+c=2

9a+3b+c=7
Giairataduoc:a=1;b=0;c=-2
Viy da thirc can tim 1a: f(x)=x3-2x+1
Cau 7.Da thuc f(x) néu chia cho x —1 duoc sb du brfmg 4, néu chia cho x-3 duoc s du
bang 14. Tim da thtrc du ctia phép chia f(x) cho (x — 1)(x —3)
Gidi:

Cdach 1:Goi thuong ctia phép chia f(x) cho x — 1 va cho x — 3 theo theo thur tu 1a A(x) va
B(x)

Ta co:

f(x)=(x—-1).A(x) +4 voi moi x (1)

f(x) = (x — 3).B(x) + 14 vO61 moi x (2)

Goi thuong ctia phép chia f(x) cho (x — 1)(x — 3) 1a C(x) va du 1a R(x).Vi
béac ctia R(x) nhé hon bac cua sd chia nén bic cua né nhé hon bac 2 nén R(x) c6
dang ax +b
Ta co: f(x) = (x — 1)(x — 3).C(x) +tax + b v61 moi x 3)

Thay x =1 vao (1) va (3) ta dugc : f(1)=a+b
Thay x =3 vao (2) va (3) ta dugc : f(3) =14; f(3)=3a+b
a+b=4 {a:S
= R
3a+b=14 b=-1
Vay da thurc du ctia phép chia f(x) cho (x — I)(x —3) la 5x — 1

Céu 8. Tim da thirc bac 3 biét rang khi cho f(x) chia cho x — 1; x —2; x -3 déu du du 6 va
f(-1) =-18.
Gidi:
+ Tim da thuc phu:



Theo dinh Iy Bodu ta ¢6 f(1) = f(2) = f(3) =6
biat g(x) = f(x) + ax> + bx + ¢. Tima, b, cdé g(1) = g(2) =g(3)=0
O0=6+a+b+c

<> a,b,c 1a nghiém cta hé 0=6+4a+2b+c
0+6+9a+3b+c

Giai rata dugc: a=b =0; c =-6 nén dat g(x) =f(x) — 6
Voig(l)=g(2)=gB3)+0
+ Xac dinh f(x):

Do béc f(x) = 3 nén bac g(x) = 3 va g(x) chia hét cho(x—1);(x—2);(x-3)

= g(x) =n(x—1)(x—2)(x—3) & d6 n 1a hé sb cua x* trong da thirc f(x)

= f(x)=n(x—-1)(x—-2)(x—-3)+6

Mit khac f(-1)=-18=>n=1=>f(x) = x> - 6x> + 11x
Céu 9. Bo dai canh day BC cta tam giac cAn ABC biét dudng cao tng voi canh day bang
15,6cm va dudng cao ing véi canh bén bang 12cm 1a : 13cm (Boi dwdng HSG todn Hinh
hoc 8 Trang 121)
Céu 10. Cho tam giac ABC ddng dang véi tam giac CDE theo ty s6 dong dang k=2. Dién
tich tam giac CDE biét dién tich tam giac ABC 1a 112 cm? la:

Giai:

2, Sepp=28 cm?

Ta co Samc _ 2 thay so vao ta duoc S

CDE CDE
Céu 11. Cho tam giac ABC vudng ¢ A. Pudng phéan giac trong cta goc B cit AC tai D. Biét BD =7, CD
=15. Do dai doan thfmg AD la:
V& DE L BC va lay K d6i ximg véi D qua H 1a giao diém cta AE va BD.
Do AABD = AEBD (BD chung, £ ABD=Z EBD nén DA = DE, BA = BE.
Suy ra tor gidc AKED la hinh thoi. Pat KE=ED=AD=AK=x, HD=HK =y
T tam giac vudng EBD: ED? = DH.DB hay x> = 7y (1)
Do EK //AC nén ta co6: %:% = izﬂ (2)

CD BD 15 7

Tur (1) va (2) suy ra duge 30x° + 49x — 735 =0 (3)

1
Giai dugc phuong trinh (3) cho x =4 g ;X = -5% (loai do x> 0).Nén AD =4.2

Cau 13
Cho tam giac ABC , M la Trung diém cia E
canh BC. Tur 1 diém E trén canh BC ta ké
Ex//AM. Ex cit tia CA ¢ F va tia BA ¢ G.
Chung minh rang :FE + EG =2 AM

c M E B

EF _EC EG _ BE
‘AM CM"AM CM
CAu 13. Cho A ABC, trung tuyén AM, phan giac AMC cit AC tai H, phan giac goc AMB cit AB tai K.
Chumng minh rang HK // BC.

HD FE +EG =2 AM

Loi gidi:



Theo gia thiét: MK 1a phan gi4c cia AMB =>AK _AM
KB MB

\ A ey , AH AM

MH la ph AMC . A0 _AM
a4 phan giac goc Suy ra 0e - MC

Ma MB = MC (theo gia thiét) nén suy ra: Iilﬂc = % => KH //BC (dinh ly Ta-1ét dao)

Céu 14.Cho hinh thoi ABCD canh a, c6 A = 60°. Mot duong thang bat ky di qua C cit tia dbi cta cac tia

BA, DA tuong tng & M, N. Goi K 13 giao diém cua BN va DM. Tinh BKD?

Giai:
Do BC// AN (viN € AD)nén ta co : @:M_C (D)
AB NC

DoCD//AM (viM € AB)néntaco: %=£ (2)

NC DN
Tu(lyva @)= M5 _ 4D
AB DN
AABD c6 AB = AD (d/n hinh thoi) va 4 = 60° nén 1a A déu
= AB=BD =DA
. MB AD . MB  BD
Tt —=—+ (emtrén) => —=——
AB DN BD DN
Mit khac : MBD = DBN =120°
Xét 2AMBD va ABDN ¢6 : MB _ 2; MBD = DBN
BD DN
= AMBD P ABDN (c.g.c)
= M, = B,
AMBD va AKBD ¢6 M, = B,; BDM chung = BKD = MBD = 120"

Vay BKD= 120°

Cau 15. pho :u’I giac ABCD , goi E, F, G, H lan luo't‘ la trung dié{n cﬁe} AB, BC,CDva AD.
O 1a diém nam trong t&r giac . Goi M, N, P va Q lan luot 1a diém doi xtmg véi1 O qua cac

diém E, F, G, H.CMR: T gisc MNPQ 14 hinh binh hanh .
Hudng dan

Ta thdy EF/MN va EF=1/2MN (theo tinh chat

duong trung binh)

EF//AC va EF=1/2AC (theo tinh chat dudng trung

binh)

= MN//AC va MN=AC (1)

Tuong ty GH//PQ va GH=1/2PQ (theo tinh chét

duong trung binh)

GH//AC va GH=1/2AC (theo tinh chat duong trung

binh)

= QP=AC va PQ=1/2AC (2)

Tu (1) va (2) suy ra MN//PQ va MN=PQ. Nén t

giac MNPQ 13 hinh binh hanh




Cau 16. Hai ban Xuan va Ha cung mot lac roi nha cua minh di dén nha ban. Ho gdp nhau tai mot diém
cach nha Xuén 50 m. Biét rang Xuan di tir nha minh dén nha Ha mat 12 phat con Ha di dén nha Xuan chi
mat 10 phat. Hay tinh quang duong gitra nha hai ban.

Bai giai : Trén cung mot quing duong thi ti 50 thot gian di cua Xudn vaHala: 12: 10 = 6/5.
Thot gian ti 1€ nghich voi van tdc nén ti s6 van téc cua Xuan va Ha 1a 5/6. Nhu vdy Xuan va Ha
cung xudt phat thi dén khi gip nhau thi quing duong Xuan di duoc bang 5/6 quing duong Ha di
duoc.
Do d6 quang duong Ha di duoc 1a :
250 : 5/6 =300 (m).
Quang duong gitra nha Xuan va Ha la : 250 + 300 = 550 (m).

I1.Phin tu luin (12,0 diém)

Céu 1(3,0 diém): a.Tim cac gia trj x, y nguyén duong sao cho: x> =y> + 2y + 13.
Tacox>=y*+2y+ 13 & x>=(y+1)*+ 12

SE+tyt+thHEx-y—1)=12
Dox+y+1—(x-y—1)=2y+21lasdchinvax,y e N*nén
Xx+y+1>x—-y—1.Doddx+y+1vax—y—11ahaisénguyén duong chan.
Twr @6 suy ra chi c6 mot truong hop: x +y+1=6vax—-y—1=2
< x=4vay=1.Vay(x;y)=(4; 1).

b.Choa= 11..1 .4 =100..05
¢6 2008 s0'1 62007 s6 0
Chitng minh ~Nab+1 1a sé ti nhién.

11...1 _ 107" -1

Cach 1: Tacoa= : b=100..0 5=102%+35

62008 56 1 9 62007 5.0
N ab+1 _ (102008 _1)(102008 +5) N 1 _ (102008)2 +4.102008 _5+9 _ (102008 +2]2
9 9 3

10 42Y 10242
— Jabr1= [ A2} 0 +2

i ) 1 2008 2 ,
Ta thay 10°°%+2 = 100...0 2: 3 nén 107 +2 € N hay vab+1 la so tw nhién
— 3

¢6 2007 s6 0

Cau 2 (4,0 diém): a. Da thirc f(x) chia cho x—5du 2014, chia cho x+2du - 2018. Tim du
ctia phép chia da thitc f(x) cho x*—3x-10.
Loi giai

x> =3x-10=(x-5)(x+2)
Taco: f(x)=(x—5)(x+2).g(x)+r(x).
Vibéc ctia (x)nho hon hoac bang 1 nén dat r(x)=ax+b.

Vi f(x)chia cho x-5 du 2014, chia cho x+2du —2018 nén:



f(5)= 5a+b=2014 va f(-2)=-2a+b =-2018

Suy ra a=576va b=-866.

Viy da thirc du can tim 1 576x — 866 .

b. Cho a, b, c titng d6i mot khdc nhau thod man: (a + b + ¢)> = a? + b? + ¢?
2 2 2
a b c
2 + 2 + 2
a~+2bc b” +2ac c¢” +2ab
Ti(a+b+c)Y=a’+b>+c>= ab+ac+bc=0
= a’+2bc=a’+2bc— (ab+ac+bc)=a’—ab+bc—ac=(a—b)a-c)
Tuong tu: b>+2ac = (b—a)b-—c);c?+2ab=(c—a)ic—Db)

Riit gon bi€u thitc C =

_ a’ N b? . ¢’ B a’ ] b? N ¢’
~ (a-b)a-c) (b-a)b-c¢) (c-a)c-b) (a-b)a-c) (a-b)b-c) (a-c)(b-c)
a’(b-c) b*(a-c) N c(b-c) _@-b@a-ob-0o) _,

T @-ba-ob-0 (@-ba-ob-o @-b)a-ob-c) (a-ba-cb-o)

Cau 3 (4,0 diém): Cho tam gidc ABC c6 ba goc nhon. Cac dudng cao AD, BE, CF cét nhau tai H.
a) Chirng minh rang: BD.DC = DH.DA.
HD HE HF
+ + =1.
AD BE CF
¢) Ching minh rang; H la giao diém cac duong phén gidc cua tam giac DEF.
d) Goi M, N, P, Q, I, K lan luot la trung diém cua cac (joan thang BC, CA, AB, EF, FD, DE. Ching
minh rang ba duong thang MQ, NI, PK dong quy tai mot diém.

b) Chirng minh rang:

D

a) Chi ra dugc ABDH ~ AADC (g.g)
BD DH

->—=—
AD DC

=BD.DC = DH.DA



1 HD.BC

b) Ta c6: —2BC = % =
Sasc JADBC AD

_HD

HE S,,. HF S,

Tuong tu: = ; = .
BE S,;c CF S,
bods HD  HE HF _ Sy +Sy.c +Sua _ Sanc _;
AD BE CF S ABC S ABC

¢) Chirng minh dugc AAEF ~ AABC (c.g.c) = AEF = ABC
Tuong ty DEC = ABC. Do d6: AEF =DEC

Ma AEF + HEF = DEC + HED=90° nén HEF = HED
= EH la phéan giac cua goc DEF.

Tuong tu FH 1a phan gidc ctia goc EFD

Do d6 H 1a giao cac duong phan giac cua tam giac DEF.

d)

: | .
Do ABEC vuodng tai E, M 1a trung diém BC nén EM = 5 BC (trung tuyén ing v&i canh
huyén)
|
Tuong ty : FM = 5 BC

Do d6: AEMF can tai M, ma Q 14 trung diém EF nén MQ L EF

= MQ la duong trung truc cia EF hay MQ la duong trung truc ctia tam gidc DEF.

Hoan toan tuong tu, chirng minh dugc NI va PK ciing 1a duong trung truc cua tam giac DEF
nén ba dudng thang MQ, NI, PK dong quy tai mot diém.

A -4 . \ a b C
Cau 4 (1,0 diém): Cho a, b, ¢ > 0; a + b + ¢ = 3. Ching minh rang: -+ -+ .
1+b° 1+4+c¢ 1+a
2 2
Doa,b>0vil+b?>2bvéimoibnen & —o_ 20 5, a8 _ _ab
1+b° 1+b° 2b 2
bc C ca
Tuong ty ta c6 : -2b——; S2C——
1+c¢ 2 1l+a 2
. . a b c ab+bc+ca
maa+b+c=3nén ~+ -+ 223——
1+b° 1+c¢° 1+a 2

>3
2



Cingtra+b+c=3=(@+b+c) =9

S al+b?+c?+2ab+bec+ca)=9

ma a? + b% > 2ab; b® + ¢ > 2bc; c? +a? >2acnéna’+b’>+c>>ab+bc+ca suyra 3(ab+bc+ca)<9
<ab+bc+ca<3(2).

Tu (1) va (2) a + b + ¢ >3 3 3d m
va Suy ra = —_— = cm.
TRIED 1+ e 1+a 2 2

Diéng thirc xay ra khi va chikhi a=b=c=1.
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