PE SO 13: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HQC: 2023-2024
Thoi gian lam bai 120 phit
I. Phin tric nghiém (8,0 diém) Chon mot phuong an diing

. o o X 2 1 10—-x>) . .
CAu 1. Sau khi rit gon biéu thirc A = + + x=2+ voi x =22 la:

x>—4 2-x x+2 X+2
1 2 1
A A= B. A= C. A= D. A=
X—2 X—2 X+2 2—X
Céu 2. Gid tri biéu thie p=— 2 +1_y 22%1  23+1 29941
[La+D] [2.2+D)] [3.3+1)] [99.(99+1)]
p_ 999 5 po 9999 C pop 9999 D. P=1
1000 10000 10000
Cau 3. Cho hai s6 thyc x, y thod man ¥’ —=3xy> =10 va »’ —3x°y =30 . Gi4 tri bi€u thic P =
x4+ yilac
A. 10 B. 100 C 1000 D. 40

Cau 4. Cho cong thuc C :g(F—32) v6i C = 10. Tinh F, ta dugc két qua:
A. F=10; B. F=32; C. F=50; D. F=40

Cau 5. Tim x, biét rr:ing léy x tru di % , rdi nhan két qua voi % thi duogc % .

A.x:E; B.x:i; C.x:l; D.le

i ’ 4 3 2 8

Ciu 6. Cac hang s6 a va b sao cho da thirc x* + ax + b chia hét cho x* — 4 Ia:
A.a=0b=-16 B.a=0b=16 C.a=0b=-12 D.a=0b= 12

Cau 7. Cho da thuc:Q(x)= x **"*+x **''-ax+b-x >, Gia tri ctia a va b dé Q(x) chia ( x*-1) duoc da thirc
du : 5x+4 la:

A.b=4; a=-4 B. b=-4; a=4 C.b=-4; a=-4 D. b=4; a=4
Céu 8. Cho biéu thirc (2x? -x+2)'°% sau khi khai trién 1a mot da thirc bac 2018, tong cac hé sé cua da thirc
la:

A. 2018 B. 1009 C.1 D. -1
Cau 9. Cho tam giac ABC vudng tai A, dudng cao AH. Tia phén gidc ctia goc AHC cat HC 6 D . Goi K 1a
hinh chiéu ctia D trén AC , BC=25cm, HD=6cm. D dai AB la:

A. 12cm hoac 15cm B. 10cm hoac 15cm C. 8 cm hoac 15¢cm D. Mot s khac

Cau 10. Cho hinh vuéng ABCD canh a, diém E thudc canh BC, diém F thudc canh AD sao cho CE = AF.
Céc duong thang AE, BF cét duong thang CD theo thir ty & M, N. Ta c6:

A. AM.BN =a’ B. CM.DN = MN®> C.CM.DN =a’ D. AM.BN =45’
Céau 11. Cho tam giac ABC vudng tai A. Goi I 14 giao diém ciia cac duong phan giac , M 1a trung diém
ctia BC, biét AB=6¢cm, AC cm . S6 do gbéc BIM la:

A.30° B. 50° C. 60° D. 90°

Cau 12. Cho tam gidc ABC c6 AB = 10cm; AC = 15¢cm. Mot duong thfmg di qua M thugc canh AB va
song song voi1 BC, cat AC & N, sao cho AN = BM, khi d6 do dai ctia doan AM la:

A.3cm B. 6cm C.5cm D. 4cm
Cau 13. Cho tam gidc ABC c6 A =2B; AC=9cm; BC = 12cm. Do dai doan AB la:
A.7cm B. 16cm C. 8cm D. Bép &n khac

Cau 14: Mot cot dén cao 10 m chiéu sang mot cay xanh (nhuw hinh vé). Cay cach cot dén 2 m va co bong
trai dai dudi mat dat 1a 4,8 m. Tim chiéu cao cua cdy xanh d6 (lam tron dén mét).



A2D 48 B
Khi dé,chiéu cao cia cay xanh la(lam tron dén mét):
A. DExTm B. DE=14m. C. DEx5m D. DE~24 m
Cau 15: Dinh Fansipan (Lao Cai) 1a dinh ndi cao nhit Pong Duong. Trén dinh nui nguoi ta dat mot chop
1am bang inox c6 dang hinh chop tam giac déu canh day dai 60cm, chiu cao clia tam giac mat bén ké tir
dinh 1a 90cm (hinh bén). Tinh dién tich xung quanh cua hinh choép.

A. 8100cm*> ; B. 16200cm’ : C. 2700cm’ : D. 5400cm’
Céu 16. C6 4 binh (danh s6 1a 1, 2, 3, 4) dung s6 luong cic hon bi bang nhau. Ly ra tir binh thi nhat mot
sd vién bi, 1y gap doi s6 d6 tir binh thir hai, 14y gap ba sé @6 tir binh thir ba va cudi cing liy gap bdn s6
d6 tir binh thir tu. Khi d6 tong s6 bi con lai trong ca bon binh 13 40 vién va binh tht tu con lai dung 1 vién
bi. Hoi ban dau sb luong bi trong bdn binh 14 bao nhiéu ?
A. 98 B. 100 C. 104 D. 108

II. Phén ty luan (12,0 diém)
Céu 1(3,5 diém):
a. Tim nghiém nguyén cua phuong trinh: x* + 2y* +3xy - x - y+3 =0
b. Ching minh rang: n’ + 6n” + 8n chia hét ch 48 v6i moi s6 n chian
Cau 2 (3,0 diém):
a. Giai phuong trinh (x + 3)(x + 5)(x + 4)*> =72
b. Cho a, b, ¢ 1a cdc s& hitu ti, d6i mot khdc nhau. Chitng minh ring
Nz ~+ ! >+ ! — 12 binh phuong ctia m6t s6 hitu tf .
(a=b)y" (b-c) (c—a)
Céu 3 (4,5 diém): Cho hinh vuong ABCD . Trén canh BC lay diém M , trén tia d6i cua tia DC 13y diém
N sao cho BM = DN .
1. Ching minh rang tam giac AMN 1a tam giac vudng can.
2. Goi E 1a giao diém cua AD véi BN , F 1a giao diém cia AM voéi BD. Ching minh ring EF// DM.
3. Goi K la giao diém cia MN véi BD, AK cit DC & H . Ly cac diém P, O, I1an luot 13 trung diém
cua BH; BE,EH ; AQ cit CP tai J.Chung minh D, I, J thing hang.
Cau 4 (1,0 didm): Tim gia tri nho nhat cia biéu thie: P = (x—2014)” +(x+2015)
Hét
Can bo coi thi khong giai thich gi thém.




DPAP AN VA HUONG DAN CHAM

I. Phéan tric nghiém (8,0 diém) Modi cau dung 0,5 diém

Cau 1 2 3 4 5 6 7 8 9 10
Papan | D B A C A A A D B C
Cau 11 12 13 14 15 16 17 18 19 20

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

HUONG DAN
i L X 2 1 10 —x*
CAau 1.Cho biéu thirc A = 5 + + x=-24+
X" —4 2—-x x+2 X+2
A= -1
X—2

2141 2241 2341 299+l
(La+)] [2.2+0] [3:6+)]  [99.(99+1)]

2 2
Véi n>1,tacod Zntl . :(n+1) 2_n Z%—%
[n.(n+l)] (n+1) n oon (n+1)
1ot o1 v o1 119999
1> 22 22 3 99° 100? 100> 10000
Cau 3. Cho hai s6 thuc x, y thod man x° —3xy° =10 va y’ -3x’y=30.
Tinh gi4 tri biéu thic P= x> + 7.

Tacé: X' —3x° =10 => (' -307) =100 => x* —6x'y> +9x*y* =100

.Cau?2. Tinh :B=

Ap dung vao bai toan ta co : B=

va ) =327y =30 => (1 -3x7y) =900 => )* —6x’y* +9x'y* =900
Suyra: x*+3x'y +3x°y 40 =1000 => (x* +y*) =1000=> x>+ 7 =10
Cau 4. Tap nghiém cuia bat phuong trinh sau x2 - 2x + 1 < 9 la:
Giai
xX2-2x+1< 9 ©(x-1)’<9ex-1<9
& 3<x-1<3&=2<x<4
cau 5. Giai phuong trinh [x —2[+[x —=3|=4 (1).
Giai:
Ta lap bang xét dau f{X) = ‘X—Z‘ +‘X—3‘

X -0 2 3 + o0

x 2| 2-x 0 x-2 X -2




x -3 3-x 3-x 0 X -3
f(x) 5-2x 1 2x -5

Theo bang trén ta cé:
-Néu x <2 phuong trinh (1) & 5-2x=x<2x=1<x= % thod man x <
2.
- Néu 2 <x <3 do 1 #4 nén phuong trinh vo6 nghiém.
- Néu x > 3 phuong trinh (1) & 2x=9 & x = % (thoa man x > 3)
1

9
Toém lai: Phuong trinh (1) c6 nghiém la x = = hodc x = 5

[\

Céu 6. Xac dinh cac hang sb a va b sao cho da thirc x* + ax + b chia hét cho x> — 4

x* + ax + b chia cho x* — 4 dugc thuong 1a x>+ 4 du ax + (b + 16)
Vay x* + ax + b chia hét cho x? — 4 khi ax + (b + 16) = 0x + 0
Suyraa=0vab=-16
Cau 7. Cho da thac:Q ,,= x ***+x**!-ax+b-x **"?

a-Tim bac cua Q ,,

b-Timavab dé Q: ( x*-1) duogc da thic du 1a : 5x+4
Q(x): (x? - 1) duoc da thirc du 1a: 5x +4

Ta c6: Q(x) = P(x)(x* - 1) + (5x + 4)

< Qx)=P(x)(x-1)(x+1) + (5x +4)
MaQ(l)=1-a+b=0+5+4

< l-ath=9 < -a+b=8(1)
Tuong tu: Q(-1)=-1+a+b=0+(-5)+4

< -l+ta+b=-1 <a+b=0(2)

—a+b=8 (1
Tu (1) va(2) taco 0

a+b=0 (2
tur (2) => a=-b (*)
Thay vao (1) ta c6 b+b =8
=>2b=8 => b=4=> a=-4
Cau 8. Cho biéu thire (2x? -x+2)!% sau khi khai trién 1a mot da thirc bac 2018 tong cac hé s6 cuia da thirc
la: -1
Cau 9. Cho tam gidc ABC vudng tai A, duwdng cao AH. Tia phan gidc clia géc AHC cat HC & D . Goi K |3 hinh chiéu cla
D trén AC, BC=25cm, HD=6cm. D6 dai AB 1a: 10cm hodc 15cm  (BOi dudng HSG todn Hinh hoc 8 Trang
122)



Cau 10. Cho pinh vudng ABCD canh a, diém E thudc canh BC, diém F thudc canh AD sao cho CE = AF.
Céc duong thang AE, BF cat duong thang CD theo thu tu & M, N.
a/ Chirng minh: CM.DN = a°

K
A B
F
E
N a ) M

D C
a/ AB // MN, tacc’)
CM CE AF CE
) AR gy ma BT ()
AB BE FD DN FD BE
CM_CE_AF_AB _ -MDN = AB’ = a2

AB BE FD DN
Cau 11. Cho tam gidc ABC vudng tai A. Goi | 13 giao diém cla cac dudng phan gidc, M 1a trung diém cla BC, biét

Ab=6cm, AC cm . S6 do goc BIM 13: 90°(Béi duwéng HSG todn Hinh hoc 8 Trang 125)

Cau 12.

Cau 13. Cho tam gidc ABC vudng 6 A,AH 1 BC,HE L AB,HF 1 AC(H e BC,
E € AB,F € AC).Ching minh rang: AE.AB = AF.AC; BH = BC.cos’B

* AAHB vuong tai H, co HE 1 AB nén A
AH?= AB.AE. (1)
Tuong tu: AH?> = AC.AF (2).
T (1) va (2) suy ra: AB.AE = AC.AF. £
* BH = AB.cosB; AB = BC.cosB
Suy ra BH = BC.cos’B.
Cau 14. Cho tir giac ABCD. Goi O 1a giao diém ctia 2 d?rong ched*( khoéng vuéng goc), 194 K 1an luot 1a
trung dlem ctia BC va CD. Goi M va N theo thtr ty 1a diém ddi xtng cta diém O qua tam I va K.
a) CM rang tir giac BMND 1a hinh binh hanh.
b) Vi diéu kién nao cta hai dudng chéo AC va BD thi tir giac BMND 14 hinh chit nhat.
¢) Chirng minh 3 diém M,C,N thang hang.

a)Ta thay tir gilc MBCO va NDCO 1a hinh binh
hanh (Hai dudong chéo cit nhau tai trung diém
ctia mdi duong)

Suy ra MB=ND va MB//ND (=//CO)

Hay tr gidc BMND la hinh binh hanh

b)Ta thdy ngay ti gidc BMND 1a hinh chit nhat
thi BD L AC vi BMND Ia hinh binh hanh theo
phan a nén chi can MB L BD

¢)Theo phan a ta c6 MC//BD va NC//BD nén suy
ra M, C, N thang hanh (Theo tién dé o clit)




Céu 15. Cho tam giac ABC va H 1a tryc tim. Goi M, N, P 1an luot 13 trung diém cta cac canh AB, BC va
CA. Goi D, E, F lan luot 1a trung diém cac doan HA, HB va HC.

a. Chtrng minh rang cac tr gilc MNFD va MEFP 1a cac hinh chit nhat.

b. Bé cac doan MD, ME va DP bang nhau thi AABC phai 13 tam giac gi?

a)Ta c6 MD va NF cung song song v6i BH va
bang '» BH nén T giac MNFD 14 hinh binh hanh
. Mat khac MD | DF nén MNFD la cac hinh chir
nhéat

Tuong tu tr giac MEFP 1a cac hinh chit nhat

b)Pé ME=MD=DP thi HB=HA=HC hay H Ia tam
duong tron ngoai ti€p tam giac ABC . Nén tam
gidc ABC déu

Cau 16. Co6 4 binh (danh s61al,2,3, 4) dung ) lugng cac hon bi bfmg nhau. Léy ra tr binh th& nhat mot
s6 vién bi, 1y gap d6i sb d6 tir binh thir hai, 14y gap ba s6 d6 tir binh thir ba va cudi cing lay gap bon sb
d6 tir binh thir tw. Khi d6 tong s6 bi con lai trong ca bon binh 12 40 vién va binh thir tu con lai dung 1 vién
bi. Hoi ban dau sb lugng bi trong bdn binh 13 bao nhiéu ?

Bai giai:
L& 1bi
Binh 1 k=4
oo LY e 1bi
BiNh 26~ =2« -}ty
oL@y, bl ¢ 40 vién
Binh 3F-==F=== === f—i—i

Binh 4F-=<p==-p===q=-==3—

S6 bi 1dy ra tir binh 1 1a :

(40-1x4):(3+2+1)=06 (vién).

Liic dau s6 lugng bi trong bon binh 14 : (6 x 4 + 1) x 4 =100 (vién).
I1. Phan ty luan (12,0 diém)

Cau 1(3,0 diém):

a. Tim nghiém nguyén ctia phuong trinh: x* + 2y +3xy - x - y+3 =0
Gidi

Bién d6i phuong trinh vé dang ( x+y)( 1-x-2y) = 3

Pua ra bon truong hop va tim ding cac gia tri X, y tuong tng

K&t luan dung cac gia tri (x,y) = (-6,5), (-8;5), (6;-3), (4;-3)

b.Chiing minh rang:
a/ n® + 6n + 8n chia hét ch 48 v4i moi s6 n chian
Gidi
a/ P +6n*+8n=nn’>+6n+8)=n(n*+4n+2n+8)=n[nn +4) + 2(n +4)]
=n(n+2)(n+4)

Vi n chan, n = 2k ta co:
n’ + 6n° + 8n =2k(2k + 2)(2k +4) = 8.k. (k+ Dk +2) : 43
Cau 2 (4,0 diém): a. Giai phuong trinh (x + 3)(x + 5)(x + 4)> =72

(x+3)x+5)E+4)?>*=72
Patx+4=t



Taco: (x+4-1)(x+4+1)(x+4)>=72
t-Dt+DHE=72 & (2-1)t2=72

=2 o t-?-72=0< t*-92+82-72=0
(t*-9) +(8t2-72)=0 < 2 (-9)+8(t*-9)=0
t2+8)(t-9)=0

Vit+8>0nént?-9=0= t*=32=t=3,t=-3

*Thayt=3vaox+4=ttaco:x+4=3 = x=3-4 = x=-1
*Thayt=-3vaox+4=t,taco:x+4=-3 =>x=-3-4 = x=-7
Vay phuong trinh c6 tap nghiém S={-1;-7}

b. Cho a, b, c 1a cdc s6 hitu ti, d6i mot khac nhau. Chitng minh ring

Nz ! ~+ ! ~+ ! ~ 1a binh phuong ctia mot s§ hitu tf .
(a=b)y (b-c)y (c—a)

Xét( ! + ! + ! j =
a-b b-c c—a
1 1 1 2 2 2
+ + + + +
(a=b)* (b-c)’ (c—a)’ (a—b)b—c) (b—c)c—a) (a—b)c—a)
2(c—a)+2(a—-b)+2(b—c)
(a—b)(b—c)(c—a)

2
:>N:(1+1+1j
a-b b—-c c—-a

Vay N 12 binh phuong ctia mdt s6 hitu i .

=N+ =N+O=N

Ciu 3 (4,5 diém): Cho hinh vuéng ABCD. Trén canh BC léy diém M , trén tia ddi cua tia

DC lay diém N sao cho BM =DN .

1. Chting minh rang tam giac AMN 1 tam giac vudng can.

2. Goi E la giao diém cua 4D véi BN, F 1a giao diém ciia 4M véi BD. Chimg minh
rang EF// DM.

3. Goi K la giao diém ctia MN voi BD, AKciat DC & H.Lay cac diém P, Q, Ilan luot la
trung diém ctia BH; BE,EH ; AQ cat CP tai J.Chting minh D, 7, J thang hang.

Cho hinh vudéng ABCD. Trén canh BC lay
A B

diém M, trén tia d6i cua tia DC ldy diém
N sao choBM =DN . T
1. Chiing minh rang tam giac AMN 13 tam F
giac vuong can.
2. Goi E la giao diém cua 4D voi BN, F 1a E K

giao diém cta AM véi BD. Chimg minh

rang EF// DM. ke —> I ¢




3. Goi K la giao diém cua MN véi BD,
AKcit DC & H. LAy cac diém P, Q, Ilan
lugt 1a trung diém cua BH; BE,EH ; AQ cat

CP tai J.Chimg minh D, I, J thang hang.

Loi giai
1) Ching minh dugc A4BM = AADN(c.g.c)
= AM = AN va BAM = DAN (2 géc twong ung) (1)
Ma BAM +MAD =90° (vi ABCD la hinh vuong)
= DAN + MAD = 90" = MAN =90° (2)
Tu (1) va (2) = AAMN vudngcan

2) AEND ¢6 4B/icD =22~ PN (g qua talet) (3)
EA AB

ABEM 6 BM Jf AD =L _BY (ha qua talet) (4)
FA DA

Ma DN =BM (gt); DN =BM (gt)va AB=AD (canh hinh vuong ABCD)

A \ hY r ED FM
Nén tur (3) va (4), tacd: —=—
EA FA
; - . ED FM
Xét A ADM c6: E€ AD,F € AM . Ma — =—— (cmt)
EA  FA

Nén :EF // DM (talet dao)

3) Chirng minh duoc S, +S . =S 50 + S,

Soun +Son +S e =S+ Sen +Sme (D)

Ma Q 1a trung diém ctia BE. Chitng minh dugc S, =S,

P la trung diém ctia BH . Chimg minh dugc S, =S,. (2)

Tu (1) va(2),taco:S,, =S,

Ma E va H nam trén hai nira mat phang bo JD .

Goi EH giao v6i JD 1a I', h,h, 1a khoang cach tir E va H dén JD
Vi S, =S,, nén i =h,

Tir @6 chtimg minh 7' 1 trung diém cua EH . Vay!' trung I




Vay D,I,J thang hang.

Cau 4 (1,0 diém): Tim gi4 tri nho nhit cta biéu thie: P = (x—2014)" +(x+2015)°

P=(x—-2014)" +(x+2015)
P =x7- 4028x + 4 056 196 + x> + 4030x + 4 060 225

P:2x2+2x+%+8116421—%

P=(2x° +2x+%)+(8116421—%)

1.,
P=2(x+§) +8116 4205 > 8 116 420,5 v6i moi x

Vay P =8 116 420,5 1 nho nhét khi

(x+l)2=O:>x+l=0:>x=—l
2 2

Hét




