PE SO 7: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HOQC: 2023-2024
. ) . Thoi gian lam bai 120 phut
I. Phan trac nghiém (8,0 diém) Chon mot phuong an diing
Cau 1. Sau khi rat gon biéu thic P = ( ! - 2 _ 5_)2): 1;2x
I-x x+1 1-x") x"—
2 B. P=—2 c.p=—2 D po_2
) ‘2x—1, 2x—1 2x+1 ) 2x+1
Cau 2. SO tién thué thu nhap cd nhan khi mirc thu nhap chiu thué trong nam khoang tir trén 60 tri¢u
dén120 triéu dong dugc cho boi cong thue: 7'(x)=0,1x—3(triéu dong), trong d6 60<x <120 (tridu
ddng) 1a muc thu nhdp chiu th’ué‘cﬁa nguoi d6 trong nam. Khi mirc thu nhép chiu thué trong nim cua
nguoi do 1a 90 tri¢u dong thi s6 tién thué phai dong 1a bao nhiéu?

volx = *1 la:

A P=

A. 6 tridu dong B. 0,6tricu dong  C. 60 tridu dong D. 9triéu dong
Cau 3. Cho 3a’ + b? = 4ab. Gia trj cta biéu thic P = a _z .Véi:a#-bva a#bla:
a+
AL B ! C.1 p. L
3 2 2

Céu 4. Nhiét 46 & mit dat do duoc khoang 30°C . Biét rang ct 1én lkm thi nhiét 46 giam di 5°C . Hoi khi
0 d0 cao 3kmso voi mat dat thi nhiét do 1a bao nhiéu?

A.15°C B. 45°C C.20°C D. 30°C

Cau 5. Goi x 1a nghi¢ém cua phuong trinh 5x—12=4-3x . x con la nghi¢m cua phuong trinh nao dudi
day ?

A. 2x—4=0; B. —x-2=0; C. x-7=0; D. 3x-1=0.
CAu 6. Cac hé sb a va b sao cho da thic 2x> + ax + b chia cho x + 1 du -6, chia cho x — 2 du 211a:

A.a=3;b=1 B.a=-3;b=-1 C.a=-3;b=1 D.a=3;b=-1
Cau 7. Cac hang sd a va b sao cho da thirc x* + ax + b chia hét cho x> — 4 1a:

A.a=0vab=16 B.a=0vab=15 C.a=0vab=-15 D.a=0vab=-16

Cau 8. Biét da thirc f(x) chia cho x - 2013 thi du 2012, chia cho x — 2014 thi du 2013 va chia cho (x -
2013)(x — 2014) thi dugc thuong 1a x> - 1 va con du . Du cua phép chia f(x) cho (x - 2013)(x — 2014) la:
A. x+1 B. 1x C.x-1 D. 2x-1
Céu 9. Cho tam giac ABC c6 dién tich S, trung tuyén AM. Goi N 14 trung diém cuia AM, BN cit canh AC
tai E, CN cét canh AB tai F. Tinh dién tich tu giac AFNE theo S la:
A28 B. lS C. lS D. lS
2 3 6

Cau 10. Cho hinh thang ABCD c¢6 hai duong chéo AC va BD vudng gdc véi nhau tai I, hai canh day AB =

2 (cm); DC=4 2 (cm); canh bén AD =3 2 (cm). Do dai canh bén BC la: ’
A. 4 B.5 C.6 D. Mot s6 khac

CAu 11. Biét ti s6 cac canh gbc vuong cua mot tam gidc vudng 1a 3 : 4 , canh huyén la 125 cm . tinh d6 dai
hinh chiéu ciia moéi canh 1€n canh huyén la:

A. 45cm va 80cm B. 50cm va 75c¢cm
C. 4§)cm va 80cm i D. 55cm,vé 70cm
Cau 12. Phan than cuta cai diéu ¢ hinh a dugc vé lai nhu hinh b. Tim s6 do gbc B va géc D ¢ hinh b.
A. B=D=85" A
B. B=D=90" B _ ’J{:f“‘ .
- kll D
C. B=D=80" \\ 7
D. B=D=75" | /
'-\r\rl,f'JJr
Ve




Céu 13. Trong mot tam giac vudng. Pudng cao ing v6i canh huyén chia tam giac thanh
hai phan c6 dién tich biang 54cm? va 96cm? . Do dai canh huyén la:

A. 16cm B. 25cm C. 36cm D. Mot s6 khac
Céu 14. Nguoi ta do bong ctia mot cay va duge cac s6 do nhuw hinh vé. Gia sir rang céc tia
nang song song v4i nhau.

X 1M A

0.9 m

< 1,L5m 2 2m <
Khi d6, do cao x la:
A. 1L2m B. 33m. C.0,7m D.2m
Ciu 15. Ban An gieo mdt con xuc xic 50 1an va thong ké két qua céac 1an gieo & bang sau:
Mat 1 chAim |2 chdm | 3 chAm | 4 chdm | 5 chdm | 6 chdm
S6 lan xuat 10 8 6 12 4 10
hién
Két qua thuan lgi cua bién ¢ “Gieo duge mit c6 sd chadm 1&” 1a:
A. 0,4 B.0,5 C.0,6 D. 0,7

Ciu 16. Mot ngudi mang ra cho 5 gid tdo gom hai loai. SO tao trong mdi gio lan luogt 1
20 ;25 ;30 ; 35 va 40. Mbi gio chi dung mot loai tao. Sau khi ban hét mot g10 tdo nao do,
nguoi dy thiy rang : S6 tao loai 2 con lai diing bang nira s tdo loai 1. Hoi s6 téo loai 2 con
lai 1a bao nhiéu ?
A. 30 B. 35 C. 40 D. Mot két qua
khac

I1. Phén ty ludn (12,0 diém)

Ciu 1(3,5 diém). a. Ching minh rangn(n+ 1) 2n+1) : 6
b.Tim céc s6 tu nhién x, y biét rang:
(27 +1)(2' +2)(2 +3)(2" +4)—5" =11879.
Céu 2 (3,0 diém): a.Pon gian biéu thic sau :
A=(x+y+z)3—(x+y—z)3—(y-I:z—x)3—(z+x—y)3.

’ b. Tim cac da, thire f(x) bac nhé nhat hon 4 thoa man hé thirc sau vai it
nhat 4 gia tri phén biét cua x, biét 3. f(x) — f(1 —x) = x>+ 1 (1) ’
Cau 3 (4,5 di€m). Cho tam giac 4BC vuodng tai 4, k¢ duong cao AH va trung tuyén AM,
duong phan giac goc 4, cat duong trung truc BC tai D, Tu D ké DE vudong goc véi BA
va DF vudng goc voi AC
a) Chtng minh rang 4D 14 phan gidc HAM b) 3 diém E,M,F thang hang
c) Tam gidc BCD la tam gidc vudng can.
Céu 4 (1,0 diém). Chimg minh bat ding thirc — L, 1

3 3 + 3 3 3 3
a +b+abc b’ +c’ +abc ¢ +a’+abc abe

a,b,c>0.
---Hét---



DPAP AN VA HUONG DAN CHAM

I. Phin tric nghiém (8,0 diém) Mdi dap an dung 0,5 diém
Céu 1 2 3 4 5 6 7 8 9 | 10
Papan | A A B A A | D | D C | D| A

Cau 11 12 13 14 15 16 17 18 19 20
Papan | A A B A A C
HUONG DAN CHAM
1 2 5-x ) 1-2x
+ - :

I-x x+1 1-x*) x*—1

CAu 1: Cho bidu thic C = (

Riit gon bi€u thic C
Gidi
1,2 5—x)_1—2x:{1+x+2(1—x)—5} (x=Dx+D) _ 2

l-x x+1 1-x*) x*—1 (1-x)1+x) | 1-2x 2x—1
A co .2 7’ 7’ 7? 7°
Cau 2: Tinh gia tri cua bieu thic C= —+ + +ot
29 9.16 16.23 65.72

Nhdn xét: Ta thay: 9 - 2 =7 # 7% & tlt nén ta khong thé 4p dung cach lam ctia cdc bai
trén (& tr déu chita 7%), néu giit nguyén cic phan s6 d6 thi ta khong thé tdch duoc thanh

DKXD:X;til.C=(

hiéu cdc phan s6 khdc dé rit gon tong trén duoc. Mat khéc ta thdy: 2L9 :%—é, vi vay dé

giai quyét dugc van dé ta phai dat 7 1am thira s6 chung ra ngoai dau ngoic, khi d6 thuc hién
bén trong ngoac s& don gian.
Vay ta c6 thé bién doi:

7 7 7 7 1 1.1 1 1 1 1 1
C=7|—+—+——++—— = 7|t ———+———+ .+ ——— |=
(2.9 9.16 16.23 65.72) (2 9 9 16 16 23 65 72}

= (1 L5305 52
2 72 72 72
a—-b

a+b

Ciu 3. Cho 3a® + b? = 4ab. Tinh gia trj clia biéu thirc P=

Dicukién:a#-b
Tiu g/t : 3a> + b =4abs4a’ —4ab+b> - a2 =0
< (2a-bP-a’=0
< (3a-b)(a—-b)=0
< a=b/3hodca=>b (tm)
+)Néua=b/3thiP=-1/2
+)Néua=bthiP=0
Cau 4. Gidi bat phirong trinh sau :



x+1 x+4 x+5
+ + >

>3
99 96 95

x+1 x+4 x+5
=4 +1+ +1+

99 96
x+1+99 x+4+96 x+5+95
+ + >

99 96 95
x+100 x+100 x+100
P + + >0

99 96 95

+1>0

0

< x+10020<x2-100
Vay tap nghiém cua bat phuong trinh 1a : S = {x/x> -100}
Cau S. Tong cac nghiém cua phuong trinh

x+i‘: —2,15+3,75
15

x+i‘—3,75:—2,15:>
15

x+i‘—|—3,75|=—|—2,15|:>
15

x+ﬂ:1,6 x=ﬂ

x+i‘ =16 > & 3
15 4 28
x+—==-1,6 X=——

5 15
Cau 6. Xac dinh cac hé sd a va b sao cho da thirc 2x> + ax + b chia cho x + 1 du -6, chia
cho x—2du2l
DPa thirc 2x* + ax + bchiachox+1du-6=>-a+b=-4"

Pa thirc 2x* + ax +bchiachox -2 du2l =>2a+b=5®
Tu (1) va(2),suyra a=3;b=-1
Céu 7. Xac dinh cac hing sb a va b sao cho da thirc x* + ax + b chia hét cho x? - 4
x* + ax + b chia cho x? — 4 duoc thwong la x*+ 4 du ax + (b + 16)
Viy x* + ax + b chia hét cho x> — 4 khi ax + (b + 16) = 0x + 0
Suyraa=0vab=-16

Cau 8.Biét da thitc f(x) chia cho x - 2013 thi du 2012, chia cho x — 2014 thi du 2013 va
chia cho (x - 2013)(x — 2014) thi dugc thuong la x* - 1 va con du .

Tim du cua phép chia f(x) cho (x - 2013)(x — 2014)
Goi thuong ctia cac phép chia f(x) cho x —2013 va x —2014 1an lugt 1a P va Q
Ta co: f(x)=(x—2013).P +2012 =>(2013) =2012

Va f(x) = (x —2014).Q + 2013 => {(2014) = 2013
Vi da thire chia (x - 2013)(x — 2014) ¢6 bac 1a 2 nén du c6 bac < 2,do d6 du ¢6 dang ax +
b.Ta co:

=

f(x) = (x —2013)(x — 2014)(x* - 1) +ax + b
= f(2013) =2013a + b = 2012
£(2014) = 2014a + b = 2013
= a=1;b=-1



Vay du cua f(x): (x —2013)(x —2014)1a x—1
Cau 9. Cho tam giac ABC vuodng tai A voi AB = 12 (cm); AC =5 (cm). Ké duong phan giac
trong BM (M nam trén AC). B¢ dai doan MA 1a:

C
12 cm
A B
[7cm

Theo tinh chat dudng phan giac, ta co:
MA_AB_MA _  AB
MC BC MC+MA AB+BC

L Ma_ ABAC 512,

TAB+BC 12+4122+5
Céu 10. Cho tam giac ABC c6 dién tich S, trung tuyén AM. Goi N la trung diém cua AM,
BN cat canh AC tai E, CN cat canh AB tai F. Tinh dién tich t&r giac AFNE theo S.

A

Vé MK//CF
= BK = KF = FA4
SAKM :4SAFN; SBKM = 2SAFN

\ S
= SABM = 6SAFN ma SABM = 5 = SAFN =75

Tuong tu co: S,,, = % =S e :%
Ciu 11. Biét ti s0 cac canh gdc vudng ciia mot tam giac vuong 13 3 : 4 , canh huyén 1a 125
cm . tinh do dai hinh chi€u ciia moi canh 1én canh huyén.

- Hay tim d6 dai 2 canh goc vudng biét

AB _3 4

AC 4
Hudng dan giai

Gia str tam giac ABC ¢o : g

AB 3

AC 4 /I\
BC =125 cm B ©




=BC=,/(3a)’ +(4a)’ =125 = a=25
Do d6 BH =45 cm , HC = 80 cm
Cau 12. Cho AABC vuong tai A. duong cao AH. Goi P, Q lan luot 1a trung diém cta cc
doan thang BH, AH.
CMR:
a. Tam gidc ABHyva Tam giac CAH dong dang
b. A4BP ddng dang ACAQ
c. AP 1LCQ
d. xét AHBA va AHAC cO
gboc AHB =goc AHC = 90° (gt)
gdc ABH =goc HAC (cung phu véi géc Aj)
e. vi AHBA dong dang AHAC (cmt)
AB _HB _ AB _2BP
AC  HA AC 240
viBP = PH(gt)
AQ = OH(g1)

_AB_BP |
AC AQ =>AABP dong dang AACQ(c.g.c)
MagocABP = gocQAC(cmt)
¢) gia si: CQ cat QP tai O
ACHQ dbng dang ACOP(g.g)

=> goc QHC =gb6c POC

Ma goc CHQ = 90° (gt)

KL CQ LAP
Céu 13. Trong mot tam giac vudng. Pudng cao tng vdi canh huyén chia tam giac thanh
hai phan c6 dién tich bang 54cm? va 96cm? . PO dai canh huyén 1a: 25¢m ( Boi dudng HSG
hinh hoc 9 Trang 8)
Cau 14. Cho tit giac ABCD c¢6 £ ADC+ 2 DCB=90°. AD=BC, CD=a, AB=b. Goi LN,J,M la
trung diém lan luot cia AB,AC,CD va BD, S la dién tich tit gidc INJM.Tit gidc INJM la
hinh gi?.

Ta c6 IM=NJ=IN=MIJ( ciing bang 1/2AD ma AD=BC) , CB_L CB(gt)
= /MIN = 90" = MINJ 14 hinh vuong

Cau 15. Cho tam giac ABC vudng Q A, duong cao AH. Goi I,‘K lan luot 1 hinh chiéu cua
H trén AB va AC, goi M 1a trung diém cuia BC. Chung minh rang AM vudng goc voi IK.
V& hinh dtng



B H M C

Tu giac ATHK la hinh chit nhét (c6 3 goc vudng)
Goi O 1a giao diém cia AH va IK. N 1a giao diém AM va IK.
AM = MC = % (Tinh chét trung tuyén Gng v&i canh huyén cua tam gidc vudng)

= MAK = MCK
OKA = OAK (Tinh chit dudng chéo hinh chir nhat)
— MAK + OKA = MCK + OAK =90’

= AM 1 IK.

Céu 16: Mot nguoi mang ra chg 5 gio tdo gom hai loai. SO tao trong mdi gio lan luot 1a :
20 ;25 ;30 ; 35 va 40. Mdi gio chi dung mot loai tao. Sau khi ban hét mot g10 tdo nao do,
nguoi dy thay rang : S6 tao loai 2 con lai diing bang nira s6 tao loai 1. Hoi s6 tao loai 2 con
lai 1a bao nhiéu ?

Bai giai:

S6 tao nguoi d6 mang ra cho 1a :

20+25+30+35+40=150 (qua)

Vi 86 téo loai 2 con lai ding br?lng ntra sO tao loai 1 nén sau khi ban, sb tdo con lai phai chia
hét cho 3.

Vi tong s6 tao mang ra chg 1 150 qua chia hét cho 3 nén s6 tio di ban phai chia hét cho 3.
Trong céc s6 20, 25, 30, 35, 40 chi c6 30 chia hét cho 3. Do vdy ngudi ay d ban gio tdo
dung 30 qua.

Tong sb tao con lai 1a :

150 - 30 = 120 (qua)

Ta c6 so dd biéu dién s6 tdo ctia loai 1 va loai 2 con lai :

S6tholoai1 120048

S6 tao loai 2 con lai la :

120 : (2 +1)=40 (qua)

Vay nguoi dy con lai gid dung 40 qué chinh 14 s tdo loai 2 con lai.

Dap sb : 40 qua

IL. Phén tu ludn (12,0 diém)
Ciu 1(3,5 diém): a.n(n+1)2n+1): 6
a.nn+1)2n+1)=nn+1)[(n+1)+(n+2)]
=nn+1)(n-1)+nn+1)(n+2):6
b.Tim céc sO ty nhién x, y biét ring: (2* +1)(2" +2)(2' +3)(2" +4)—5" =11879.
7



Gidi
Pat A=(2"+1)(2"+2)(2' +3)(2" +4), tacd 2.4 la tich cia 5 s6 tu nhién lién tiép nén
2*.Achia hét cho 5. Nhung 2* khong chia hét cho 5, do @6 A chia hét cho 5.

Néu y>1, taco (2x +1)(2" +2)(2" +3)(2x +4)—5y chia hét cho 5 ma 11879 khong chia
hét cho 5 nén y >1 khéng thoa mén, suyra y = 0.

Khi d6, taco (27 +1)(2' +2)(2"+3)(2" +4)—5"=11879

(27 +1)(27+2)(27+3)(27 +4)-1=11879

(27 +1)(27+2)(27+3)(27 +4)=11880

(27 +1)(2+2)(27+3)(2° +4)=9.10.11.12 <> x =3.

Vay x=3;y =0 1a hai gia tri cAn tim.

Cau 2 (3,0 diém): a)Don gian biéu thic sau :
A=xX+y+z2l-xX+y-2z2°—(y+z—-x)P’—-(z+x-y).

e 9.

Loi giai
A=[x+y)+zP-[x+y) -2z~ [z—-(x -y~ [z+ x-y)]
=[x+y)P+3x+y)z2+3x+y)Z+ 2] - [(X+y)’ -3 +y)z+3x +y)z* - 2'] -
—[Z=32(x—y) +3z(x —y)’ - (x —y)'] - [Z + 32 (x — y) + 3z(x - y)* + (x —y)’]
=6(X +y)’z — 62(x — y)* = 24xyz
b. Tim cac da thirc f(x) bac nhé nhat hon 4 thoa man hé thirc sau véi it nhat 4 gia tri phan
biét ctia x, biét 3. f(x) — f(1 —x)=x>+ 1 (1)
Huéng din
Gia st f(x) = a;x°> + a,x> + a;Xx + Xo
Str dung phuong phap hé s bat dinh (dong nhat hé sb) ta co:

1
4asx’ =0 =>a;=0 = 2a,x?=%x* a, = —

Tudoco: (4a+1)x=0= 31:_% va =2ay = %:1 =2 :g

A 1 1 5
a fX =_y2__ + =
Vay = f(x) SRR

Cau 3 (4,5 diém):

Cho tam giac 4BC vuong tai A4, ké duong
ca0 AH va trung tuyén A4M, duong phan 1R
gidc goc A, cat dudng trung truc BC tai D, 40
T D ké DE vudong goc véi BA va DF
vudng gboc vo1 AC

a) Chung minh rang 4D 1a phan giac B _])4 I
HAM b) 3 diém E,M,F thang hang H
c) Tam gidc BCD la tam gidc vudng can. E
Loi giai
a) Ta cod: C, =4, (cung phu goc B) X A
Ma AM=%BC:>AM:MC = A, =C =>4 =4, 4, =4,
D




= 4D la tia phan giac.

b) AH//DM = D, =4, ,

ma A, =A,=>D, =4, = AADM can

= AM =MD

Churng minh tr gidAc 4EDF 1a hinh vuong
= FA=ED—= FA=FD

Tacd M,E,F déu nam trén duodng trung truc ciia 4D
= M, E,F thang hang

¢) ABED = ACFD = D, = D,

BDC = BDF + D, = BDF + D, = EDF = 90"

— ABCD vuOng can.

1 1 1
<

Cau 4 (1,0 diém): Chting minh cac bat dan + +
a, ) & & a+b+abc b+ +abe & +a’+abe abe

vOl1 a,b,c>0

Gidi
Ta co: a’+b’ =(a+b)(a2 —ab+l)2):>cz3+l)3 —ab(a+b)=(a+b)(a2 —2ab+b2)=(a+b)(a—b)2 >0
Ap dung bét dang thirc trén ta co: o’ +5° +abe > ab(a+b)+abc=ab(a+b+c)

Suy ra:

< . Tuong tu ta co:
a +b’ +abc ab(a+b+c) gt

1 1 1 1
< ; <
b*+c +abe bc(a+b+c) c+a’+abe ca(a+b+c)

Cong ba bat dang thirc ciing chiéu ta dugc:
1 1 1 1
3 3 + 3 3 + 3 3 <
a +b :i-abc b’ +c +abc ¢ +a +abc abc
Dau dang thure xay ra khi va chi khi a=b=c.

Hét




