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

. .y o 1 3 X’ 1 y ‘
Cau 1. Sau khi rit gon biéu thire Q = g + : + voi x #-3;0;3 la:

x*—=3x ) \27-3x> x+3
A 0=1"3 B.o--272 c.o=*" p.g="*"3
X X X X
Cau 2. Cho A = 2 + 2 +..+ 2 + 2 va B = > + > +..+ > + >
60.63 63.66 117.120 2003 40.44 44.48 76.80 2003
thi:
A. A>B B. A=B C. A<B D. A=2B

a N b N 2017¢
ab+a+2017 bc+b+1 ac+2017¢c+2017

Cau 3. Gia tri cta biéu thuc: C=

Biét abc =2017 la:

A.2017 B.1 C.2 D.3
Céu 4.Trong hop c6 6 tdm thé cung loai dugce danh sb lan luot 13 2; 3; 5; 6; 11; 17.LAy ngiu mot
tam thé tur hop.Xac sut thuc nghiém cua bién cb “S6 ghi trén thé l1a s6 chan” 1a:

Al B. L .l D. 2
3 2 6 5
Cau 5. Cho bang thong ké vé ti s6 phan tram cac loai sach trong tii sach ctia 16p 8A nhu sau :
Loai sach Ti s6 phan tram

Lich st Viét Nam 25%

Truyén tranh 20%

Thé gidi dong vat 30%

Cac loai sach khac 25%

Cho cac phat biéu sau :

(1) Dirliéu dinh lwong la cdc loai sdch Lich st Viét Nam, Truyén tranh, thé gidi déng vat, cdc logi sdch

khdc;

(Il) D ligu dinh tinh la ti s6 phdn trdm: 25%; 20%; 30%; 25%;

(1) D& liéu chuwra hop Ii a ti s6 phén trdm.
S6 phat biéu sai 1a :
A. 0. B. 1. C2 D. 3.
Cau 6. Cho da thirc A(x) = ax? + bx + ¢. Xac dinh b biét ring khi chia da thirc A(x) cho x — 1 vax
+ 1 déu co cung sb du 1a:

A.0 B. 1 C.2 D. -1
Cau 7. Du ctia phép chia da thirc x*” + x° + x> + x cho da thire x* - 11a:
A. 4x-1 B. 4x C. 1-4x D. 2x



Céu 8. Cho da thirc P(x) = x>+ bx + ¢, trong d6 b va ¢ 13 cac sb nguyén. Biét rang da thae x* +
6x% + 25 va 3x*+ 4x>+ 28x + 5 déu chia hét cho P(x). Gia trj P(1) la:

Al B.2 C.3 D. 4
Cau 9. Cho tir giac ABCD c6 £ C=50°, 2 D=80°, AD=BC . Goi EvaF lan luot 12 trung diém cua
cac ABvaCD . Sédo £ EFC la:

A.55° B. 75° C.90° D. 105°
Cau 10. Cho tam gidc nhon ABC c¢ truc tam H, trong tam I; Giao diém 3 duong trung truc 1a O,
2 2 10° + OM*
trung diem cua BC 1a M. Gia tri biéu thuec: % la:
IH" + HA
A2 B. L c.l p. L
3 4 2 16

Cau 11. Tam giac ABC vudng tai A, dudng phan gidc BD. Tia phan giac ctia goc A cit BD tai 1.
Biét IB=10/5 cm, ID=5 NG cm, Dién tich cta tam gidc ABC la:
A. 500cm? ; B. 560cm® C. 600cm? ; D. 660cm?

Céu 12. Ban An gieo mdt con xuc xic 50 1an va thong ké két qua cac lan gieo & bang sau:

Mat 1 chdm 2 chdm 3 chim 4 cham 5 chim 6 chim
S6 lan xuat hién 10 8 6 12 4 10
X4c suat thuc nghiém cua bién ¢ “Gieo dugc mit co s6 cham chan” 1a:
A. 0,6 B. 0,7 C.0,8 D. 0,5

Cau 13: Nguoi ta tién hanh do dac cac yéu té can thiét dé tinh chiéu rong ciia mot khiic song ma
khong can phai sang bo bén kia song (nhur hinh vé). Biét BB' =20 m, BC =30 m va
B'C'=40m.

Khi do, d6 rong x cua khic songla:

A. 60m B. 15m. C.80m D. 26,7 m

Céu 14: Mot khung cira s6 ¢6 dang hinh thang cin c6 chiéu cao 3m, hai ddy 13 3m va 1m (hinh
bén). Do dai canh bén cia khung cira bang:

A. \/ﬁm E s

— -—3m
B. 4m ' = ‘ D H C
C x/ﬁm E

D. 6m ¥



Céu 15: Tinh thé tich khéi rubik c6 dang hinh chép tam giac déu (hinh bén). Biét khdi rubik nay
c6 bon mat 1a cac tam giac déu bang nhau canh 5,2cmva chiéu cao cia tam giac 1a 4, 5cm; chiéu

cao ctia khdi rubik bang 4,2cm .

A. 16,38cm’ :B. 32,76cm’ :C. 49,14cm’ :D. 98,28cm’
Cau 16. Mot doi tuyén tham du ky thi hoc sinh gioi 3 mén Van, Toan, Ngoai ngit do thanh phé td
chure dat duogc 15 giai.? Biét rang:
Hoc sinh nao cling c6 giai.
Bét ky mon nao ciing co it nhat 1 hoc sinh chi dat 1 giai.
Bat ky hai mon nao ciing c6 it nhat 1 hoc sinh dat giai ca hai mon.
C6 it nhét 1 hoc sinh dat giai ca 3 mon.
Tong s hoc sinh dat 3 giai, 2 giai, 1 giai ting dan.

Hoi d6i tuyén hoc sinh gioi d6 c6 bao nhiéu hoc sinh?
A. 8 B. 10 C.15 D. 12
II. Phén tw luin (12,0 diém)
Cau 1(3,5 diém): a. Chting minh rang véi moi s nguyén duong n thi: 7" +8*""':57
b. Tim s6 nguyén t6 p sao cho p+10; p + 14 cling 12 nguyén t6.
Céu 2 (3,0 diém):
3 3 3

a. Giai phuong trinh (x* —4) —(7x-10)’ =(x* —7x+6)

b. Tim tat ca cac da thirc P(x) thoa man dong nhat h¢ thirc : xP(x-1)=(x-2)P(x) (1) , v6i
vxeR.
Cau3 4,5 diém): Cho hinh vuong ABCD, M la diém béat ki trén canh BC, trong ntra mat phéng
bd AB chita C dung hinh vuéng AMHN , Qua M dung dudng thiang d song song v6i AB, d
cit AH & E,cit DC & F
a) Ching minh rang BM = ND
b) Chirng minh rang N,C, D thang hang
¢) EMFN la hinh gi?
d) Chimg minh DF + BM = FM va chu vi tam gidc MCF khong d6i khi M thay ddi trén BC.

Céu 4 (1,0 diém):Cho 3 sé duong a, b, ¢ ¢6 tong bang 1.

L 1 1 1
Ching minhrang: —+—+—2>9
a b c

—-Hét---



DAP AN VA HUONG DAN CHAM

I. Phéin tric nghiém (8,0 diém) MJdi cau dang 0,5 diém

Cau 1 2 3 4 5 6 7 8 9 10
Papan | D C B A B A B D D C
Cau 11 12 13 14 15 16 17 18 19 20
Papan | C A A A A B
HUONG DAN CHAM
2
Céu 1:Cho bidu thoe Q=[ 14+ > | * 1
3 x —-3x) \27-3x" x+3
Ruat gon P
Két qua: PKXD: x #-3;0;3
_ x*=3x+9 x’-3x+9 __Xx+3
3x(x-3) 3B3-x)3+x) x
Cau 2. So sdnh: A = 2 + 2 +..+ 2 + 2 va
60.63 63.66 117.120 2003
5 5 5 5
B= + +..t+ +
40.44 44.48 76.80 2003
Loi gidi
Lai ap dung cach lam ¢ bai trén ta c6: A= z(i+i+...+ 3 )+ 2 =
3160.63 63.66 117.120 ) 2003
1 2 1 2

2(1 1 1 1 1 1 2 2(1
== ———t+———+.. = + == —-
3(60 63 63 66 117 200) 2003 3(60 120

1 2
= — 4 —
180 2003
Tuong tu cach lam trén ta co:

L, 2)_ 2 4 _1
180 2003 90 2003

+
180 2003
B > 2A thi hién nhién B> A

Ta lai c6: 2A = 2(

Loy, s st s 1,5
4\40 80) 2003 4 80 2003 64 2003

a b

) 2

_|_ —_— _|- =
2003 3 120 2003

—+ 4 Tu day ta thay ngay

2017c¢

Céu 3. b) Tinh gia tri ctia biéu thuc: C =

Biét abc =2017.
a b abc
= + + >
ab+a+abc bc+b+1 ac+abc” +abc

2

4

+ + .
ab+a+2017 bc+b+1 ac+2017¢c+2017




1 b bc _bc+b+1

= + + = =1
bc+b+1 bc+b+1 1+bc+b be+b+1
Cau 4. Giai bat phuong trinh : x* +5x*> +3x-9>0
x*+5x% +3x-9>0
S x-D(x+3)> >0 x—1>0(x = -3)
o x>1
. , 1| 4 2
Céu 5. Tinh tong cac nghiém cia phuong trinh sau x—g +§=(—3,2)+§
Gidi
1| 4 2 Il 4 |-16 2
xm |2 =[(=3,2)+ 2| oy o+ 2 = =24 2
3 5 31 5 S 5
1 1_7
xXx—==2 X=2+~=L
<:>x—l+ﬂ:5<:> x—l‘=2<:> % - 313 5

Cau 6. Cho da thirc A(x) = ax? + bx + ¢. Xéac dinh b biét rang khi chia da thitc A(x) cho x
— 1 vax+ 1 déu co cing so du.
DitA(x)=ax*+bx+c=(x-1).Q: +R (1)

Ax)=ax’+bx+c=(x+1).Q2 +R (2)
Tr(l)suyraA(l)=a+b+c=R;Tu(2)suyraA(-1)=a- b+c=R
=a+b+c=a-b+c=b=-b=2b=0=>b=0
Cau 7. Tim du cta phép chia da thirc x*’ + x’ + x> + x cho da thirc x> — 1
T+ +x3+x=x" —x+x°—x+x} -x+4x

=x(x**- 1) +x(x*-1)+x(x*-1) +4x
...= x?7+x? + x* + x chia cho 4x

Cau 8. Cho da thic P(x) = x>+ bx + ¢, trong d6 b va ¢ 1a cac sd nguyén. Biét rang da
thire x* + 6x% + 25 va 3x*+ 4x%+ 28x + 5 déu chia hét cho P(x). Tinh P(1)
x* +6x2 +25 =(x* + 2x + 5)(x*- 2x + 5)

3x*+4x2+28x + 5= (3x2 + 6x + 1)(x? - 2x + 5)
Vi cac da thie x* + 6x% + 25 va 3x*+ 4x>+ 28x + 5 déu chia hét cho P(x) = x>+ bx
+ ¢ nén P(x) la nhan tir chung béc hai cta hai da thirc trén, nén P(x) = x? - 2x + 5

P(1)=4

Cau 9. Cho tir gidc ABCD c6 £ C=50° « D=80° AD=BC. Goi E va F [an lvot Ia trung diém
cla cdc ABva CD.Sé do ZEFCla: 105°(Boi duéng HSG todn Hinh hoc 8 Trang 131)

Cau 10. Cho tam gidc nhon ABC c6 truc tdm H, trong tam [; Giao diém 3 dudng trung truc 1a O,
3 2 10* +OM*
trung diém cua BC la M. Gia tri biéu thuc: | ———— la:
IH" + HA



a) Ta co6 MO // HA (cung vudng goc véi BC)
OK // BH (cung vuong goc véi AC)
= KOM = BHA (goc c6 canh tuong umg song song)
MK // AB (M, K 1a trung diém BC va AC)
= HAB = OMK (goc co6 canh tuong ung song song)
— AABH d6ng dang v6i AMKO
MO MK 1
- — ==
AH AB 2

Xeét AAIH va AMIO co MO = MI = 1 va OMI = HAI (so le trong)
AH Al 2

= AAIH dong dang v6i AMIO = o1 = = _L
IH 2 IH HA 2

10> OM? 10°+OM?* 1 10 +OM* 1
= 5 == 5 = 3 2 =— = ﬁ g
IH> HA?> IH>+HA*> 4 \/ IH* +04* 2

Céu 11. Tam giac ABC vudng tai A, duong phan giac BD. Tia phan giac ctia goc A cat BD tai L.

10 OM

Biét IB=10/5 cm, ID=5+/5 cm, Dién tich ctia tam gidc ABC 1a: 600cm?(Boi durdng HSG todn
Hinh hoc 8 Trang 134)

Céu 12. Cho AABC, c6 B< 60° phan gidc AD

a) Ching minh AD < AB

b) Goi AM Ia phan gidc cia AADC. Chitng minh ring BC >4 DM
Gidi

A _ A+C _180°-B

a)Tacéd ADB=C+ — > N
2 2 2

=60°

= ADB > B = AD<AB

b) Goi BC=a, AC=b, AB=c, AD=d

Trong AADC, AM 1la phan giac ta co

DM _ AD N DM ___AD N DM  AD
CM AC CM+DM AD+AC CD AD+AC

_ pM= CPAD _CDd o @b yan g b
AD+AC b+d b+

)>DM=__ 4
(btc)b+d

Péc/m BC>4DMtac/m a>

4abd
(b+c)b+d)
Thatvay :doc>d = (b+d)(b+c)> (b+d)? > 4bd . Bit ding thic (1) dudc c/m
Cau 13. Cho AABC, trung tuyén AM, céc tia phan gidc cla cic goc AMB , AMC
cit AB, AC theo thttu § D va E
a) Chung minh DE // BC

hay (b + d)(b + ¢) > 4bd (1)



b) Cho BC = a, AM = m. Tinh d6 dai DE
¢) Tim tap hop céc giao di€m I cia AM va DE néu AABC c¢6 BC ¢6 dinh, AM =

m khong ddi
d) AABC c6 diéu kién gi thi DE I3 dudng trung binh clia n6
Gidi R
a) MD la phan gidc cia AMB nén DA _MB (1)
DB MA
ME Ia phén gidc cia AMC nén EA_MC (2)
EC MA E
N NI RYY DA EA
Tu (1), (2) va gia thiet MB = MC ta suy ra DB EC = DE //BC
b)DE//BC = RE_AD_ Al 5o pE— B M
BC AB AM
X
x My _ 2am
= —= =X =
a m a+2m
c) Taco: MI = % DE = jr; khong ddi = I1udn cich M mdt doan khdng ddi
a m
nén tip hop cdc di€m I 13 dudng tron tim M, ban kinh MI = iI; (Trur giao
a m

di€ém cta né v6i BC

d) DE la dudng trung binh cia AABC< DA=DB <& MA=MB < AABC

vuong G A

Cau 14. Cho ¢ gidc ABCD c6 M 1a trung diém CD, N 14 trung diém CB. Biét AM,

AN cét BD thanh ba doan bing nhau. Chitng minh ring ABCD la hinh binh hanh
Gidi

Goi E, F 14 giao di€ém ctia AM, AN véi BD; G, H 13 giao di€m ctia MN vdéi AD,

BD

MN // BC (MN Ia dudng trung binh cia ABCD)

— T giac HBFM 12 hinh thang c6 hai canh bén dong quy tai A, N 1a trung diém

clia ddy BF nén theo b3 dé hinh thang thi N 1a trung di€m cla ddy MH

—MN = NH (1)

Tuong ty : trong hinh thang CDEN thi M 1a trung diém ciia GN = GM = MN (2)

Tw (1) va (2) suy ra GM = MN = NH

Tac6 ABNH = ACNM (c.g.c) = BHN=CMN = BH//CM hay AB // CD (a)

Tuong tv: AGDM = ANCM (c.g.c) = DGM=CNM = GD//CN hay AD // CB

(b)

Tt (a) va (b) suy ra tif gidc ABCD c6 cdc cidp canh doi song song nén 12 hinh binh

hanh



Céu 15. Cho hinh chit nhat ABCD c6 M, N thi tu 13 trung diém ctia AD, BC. Goi E
12 mot diém bat ky thudc tia ddi cta tia DC, K 14 giao diém cia EM va AC.

Chitng minh ring: NM 12 tia phan gidc cia KNE

Gidi
Goi H 1a giao diém ctia KN va DC, giao diém ctia AC
va MN 1a I thi IM =IN
Ta c6: MN // CD (MN la dudng trung binh ctia hinh chit
nhat ABCD)

B
i

= Tu gidc EMNH Ia hinh thang c6 hai canh bén EM va H
HN dong quy tai K va I 13 trung di€m ctia MN nén C 1a
trung diém ctia EH

Trong AENH thi NC vira 1a dudng cao, vira 1a dudng trung tuyén nén AENH can
tai N = NC la tia phan gidc cda ENH ma NC L MN (Do NM 1 BC - MN // AB)

= NM Ia tia phan gidc géc ngoai tai N cia AENH
Vay NM la tia phan gidc cia KNE

Cau 16: Mot doi tuyén tham du ky thi hoc sinh gi6i 3 mon Van, Toan, Ngoai nglt do thanh phé to

chtic dat dugc 15 giai. Hoi d6i tuyén hoc sinh gioi d6 c6 bao nhiéu hoc sinh? Biét rang:

Hoc sinh nao cling c6 giai.

Bat ky mon nao ciing c6 it nhat 1 hoc sinh chi dat 1 giai.

Bét ky hai mon nao ciing c6 it nhit 1 hoc sinh dat giai ca hai mon.
Co it nhat 1 hoc sinh dat giai ca 3 mon.

Tong s6 hoc sinh dat 3 gidi, 2 giai, 1 giai ting dan.

Bai giai:

Goi sb hoc sinh dat gidi ca 3 mon 1a a (hoc sinh)

Goi s6 hoc sinh dat giai ca 2 mon 1a b (hoc sinh)

Goi sb hoc sinh chi dat giai 1 mon 1a ¢ (hoc sinh)

Téng ) giai dat duoc la:

3xa+2xb+c=15(giai).

Vi tong s6 hoc sinh dat 3 giai, 2 giai, 1 giai tang dannéna<b<c.
Vi bat ky 2 mén nao ciing c6 it nhét 1 hoc sinh dat gidi cd 2 mon nén:
- C6 it nhét 1 hoc sinh dat gidi cd 2 mon Van va Toan.

- C6 it nhat 1 hoc sinh dat giai ca 2 mon Toan va Ngoai Ngit.

- Co it nhat 1 hoc sinh dat giai ca 2 mon Vin va Ngoai Ngir.

Do vay b= 3.

Gia stra =2 thi b bé nhat 1a 3, ¢ bé nhat 1a 4; do d6 tong sb giai bé nhat la:

3x2+2x3+4=16>15(loai). Dodéa<2,néna=1.
Tacé:3x1+2xb+c=15suyra:2xb+c=12.
Néub=3thic=12-2x 3 =6 (ding).
Néub=4thic=12-2x4=4 (loai vi trai v6i diéu kién b < ¢)
Vay co6 1 ban dat 3 giai, 3 ban dat 2 giai, 6 ban dat 1 giai.
Doi tuyén d6 co s6 hoc sinh 1a:
1+3+6 =‘10 (ban). X

I1. Phan ty luan (12,0 diém)

Ciu 1(3,0 diém): a.Chirg minh rang v6i moi s6 nguyén duong n thi: 7" +8>*'157

8




b. Tim s6 nguyén t0 p sao cho p+10; p +14 cling 1a nguyén to.

a.Ching minh rang véi moi sd nguyén duong n thi: 77 +8:57
Gidi:

-Voin=1:A =7 +8 =855+57

- Gia sir Ax + 57 nghia la 7"** +8*':57

— Ak+1 — 7k+3 + 82k+3 =7. 7k+2 + 64.82k+1 — 7(7k+2 + 82k+1 ) + 57.82k+1 )
Vi 752 + 821 ( gja thiét qui nap) va 57.8%! : 57
= Ax 157

Vay theo nguyén li qui nap A =72+ 8+ 1 57,

b. Tim s6 nguyén t6 p sao cho p+10;p +14 ciing la nguyén to.

néu p=2 (p nguyén td) p+10=12 khong ngto (loai)

Néu p=3 (nguyén t0) = p+10=13; P+14=17 nguyén tO
Néu p>3;3keN suyrapcddang p=3k+1;p=3k+2

Khi p=3k+1= p+14=3k+15=3(k+5) chia hét cho 3 (loai)
Khi p=3k+2= p+10=3k+12=3(k+5)chia hét cho 3 (loai)
Vay p=3

Cau 2 (4,0 diém):

a.Gidi phuong trinh (x> -4) —(7x-10)’ =(x* - 7x+6) .
Ta cé (x2 —4)3 —(7x—10)3 = (x2 —7x+6)3 = (x2 —7x+6)3 +(7)c—10)3 +(4—x)3 =0 dat x* -
7x+6=a ; 7x-10=b ; 4-x’=c ta c6 a+b+c=0 va a’> + b +c’=0
Ta chiing minh duoc a® + b? +c’=3abc nén ta ¢6 3abc=0 nén a=0 hoac b=0; c=0
xét cac kha nang ta tim duoc x=1 ; x=6; X=§;x =42
b. Tim tat ca cac da thirc P(x) thoa man dong nhat hé thic : xP(x-1)=(x-2)P(x) (1),
VOl vXER. .
Hudéng dan

Thay vao dong nhat ta c6 P(0)=P( 1)=0, tirc 1a da thirc P(x) c6 cac nghiém 1a 0 va 1.
Suy ra P(x) chia hét cho x2-X.

Viét lai P(x)=(x2-x) Q(x) , Q(x) 1a cac da thic c6 hé s thuc va thay vao (1) dong
nhat ta c6 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 héng sb .
Vay P(x)= (x2-x) a (a 12 hdng s6 tuy ¥ .

Ciu 3 (4,0 diém):

Cho hinh vudéng 4BCD, M 1a diém bat ki y B

U 1
trén canh BC, trong nira mdt phang bo
AB chtta C dung hinh vuong AMHN, d E
, M
Qua M dung duong thang 4 song song / /\ -

9 1




Vi AB, d cit AH & E,cit DC & F

a) Chung minh rang BM = ND

b) Chimg minh rang N,C,D thang hang
c) EMFN 1a hinh gi?

d) Ching minh DF+BM =FM va chu vi
tam giac MCF khong d6i khi M thay doi

trén BC.

Loi giai
a) Tt giac 4BCD la hinh vudng = 4, + MAD=90° (1)
Vi AMHN 1a hinh vuéng = 4, + MAD =90  (2)
Tr(l)va(2)tacd = 4 =4,
Ta c6 AAND = AAMB(cgc) = B=D, =90°, BM = ND
b) 4BCD la hinh vuéng = D, =90° = D, + D, = NDC =180°
Nén N,C,D thang hang
¢) Goi 0 1a giao diém cta hai duong chéo AH va MN cua hinh vudng AMHN
— 0 1a tdm d6i xGmg cua hinh vudng AMHN
= AH 1a duong trung tryc cua doan MN, ma E,F € AH
— EM =EN Vva FM =FN (3)
= 0,=0,= EM =NF (4)
Tu (3) va (4) = EM = EN = NF = FM = MENF 13 hinh thoi (5)
d) T (5) suy ra FM =FN =FD+DN , ma DN = MB(cmt)=> MF = DF + BM

Goi chu vi cua AMCF 1a P va canh hinh vuéng 4BCD 1a a
Ta c6: P=MC+CF +MF = MC+CF +BM + DF Vi (MF = DF +MB)

=(MC+MB)+(CF +FD)=BC+CD=a+a=2a

Hinh vuéng 4BCD cho trudc = a khong ddi = P khong dbi.

Cau4 (1,0 diém): Cho 3 s6 duong a, b, c c6 téng béng 1.
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Ching minh réng: l + l + 1 >9

a b c
a a a
Tr:a+b+c=1=> l:1+3+£
b b b
C cC cC

1 1 1 a b a ¢ b ¢

>—F+—+—=3+—F+—|+|—F+—|+|—+—=
a b ¢ b a cC a c b
>34+24+2+2=9

7 3 1
Dau bang xdy ra < a=b=c=§
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