PE SO 5: PE TU LUYEN BOI DUONG HSG CAP HUYEN LOP 8
NAM HOQC: 2023-2024
Thoi gian lam bai 120 phiit
I. Phin tric nghiém (8,0 diém) Chon mét phuong an dung
x4 +x+1

Cau 1. Sau khi rat gon biéu thirc 4= ——— 3 la:
X' —=x +2x"—x+1
-1y’ +1y’ +1y’ -1y’
P G B, 4= c. 4=+l p. 4==1)
x°+1 x -1 x"+1 x =1

Céu 2. Cho x; y 1a hai s6 khac nhau sao cho x* — y = y* —x; Gia tri cta biéu thirc
K=x>+2xy+y>=3x-3y la:

A. 4 B.5 C. 6 D.7
Cau 3. Cho hé tryc toa do Oxy va cac diém M(=2;1), N(I;1). Khi d6 d¢ dai doan thing MN 1a
bao nhiéu? (don vi trén cac truc toa dg la centimet).

A. 3cm B.-1cm C.2cm D. 3dm
Cau 4. Goi A, Blan luot 1a giao diém ctia duong thang y =2x—2véi hai truc Ox; Oy. Khi d6 dién
tich cua tam giac OAB la: (don vi trén cac truc toa do la centimet).
A. Iem? B. -lem® C. 2cm’ D. -2cm’
Céu 5. Ban An gieo mot con xuc xdc 50 1an va thong ké két qua cac 1an gieo ¢ bang sau:
Mat 1 chdm 2 chim 3chim | 4 chdm | 5 chidm | 6 chAm
S6 lan xuat hién 10 8 6 12 4 10
X4c suat thuc nghiém cua bién ¢ “Gieo duge mit 1 chAm” 1a bao nhiéu % ?
A. 20% B. 10% C.15% D. 25%

Cau 6. Xdc dinh cdc he s6 a, b dé da thiic f(x) = x* +ax +b chia hét cho da thiic x> +x —61a:

A. a=7b=6 B.a=-7b=-6 C.a=-7;b=6 D.a= 7;b=-6
Cau 7. Gia tri A dé da thic x> — x2 — 7x + a chia hét cho da thirc x — 31a:

A.l B.2 C.3 D. Mot két qua khac
Cau 8. cac hang sb a va b sao cho x° +ax+b chia cho x+1 du 7; chia cho x —2du 4 la:

A. a=4;b=4 B. a=-4;b=-4 C. a=-4;b=4 D. a=4;b=-4

Cau 9. Do dai chiéu cao ctia hinh thang can ABCD, biét rang canh BC=25cm, cac canh day AB=10cm,
CD=24cm la:

A.22cm B. 20cm C. 24cm D. Mot két qua khac
Cau 10. Cho tam giac déu ABC, c6 dién tich bﬁng 12 cm?. Trén cac canh AB, BC, CA léy lan luot cac
diém P, Q va R sao cho OP 1 AB,RQ | BC,PR 1 AC. Dién tich tam giac PQR la:

A.6 B. 4 C.3 D.2
Cau 11. Cho tir gidc ABCD ¢6 £ B+~ D=180, hai duong thang AD va BC cat nhau tai E, hai dudng
thang AB va DC cdt nhau tai F. V€ tia phan gidc cua hai goc £ BFC va £ CED, chiing cat nhau tai M. S6
do goc EMF la:

A. 50° B. 60°
C. 30° D. 90°

Cau 12. Cho tam gidc ABC c6 BAC =75", duong cao AH, H thudc doan BC va BH = \/gCH.ChI'Ing

minh rang: AH = BH. G6c ABC .la:
A. 45° B. 60° C. 75 D. 30°

Céu 13. Cho tam giac ABC vudng tai A, C =40°, duong cao AH , diém I thudc canh AC sao cho
Al= % AC, diém K thuoc tia ddi cua tia HA sao cho HKZ% AH. Sb do gbc BIK la:

A.30°; B. 40° C.45° ; D.o60°



Cau 14:Cho hinh vé:

Khing dinh nao sau ddy la dung?

A. NP// AB B. MN // BC C. MP// AC D. MP // AN
Cau 15: Cho hinh vé& bén. Do dai BC bang D Sem c
A. Sem. B. 6cm . C. Tem D. 10cm R '
4em ?
[ 1 [ 1
A H E

10em

Ciu 16: Ap suit khi quyén tai mat dat 1a 760mmHg . Biét rang ctr 1én cao 12(m)thi ap suat khi
quyén giam 1mmHg .Tai dinh ndi cao 504(m) thi ap suat khi quyén 1a bao nhiéu?
A. 718mmHg B. 42mmHg C.256mmHg D. 802mmHg

IL Phén ty luan (12,0 diém)
Ciu 1 (3,5 diém): a. Cho 3 s6 tu nhién a, b, ¢. Chitng minh rang néu a + b + ¢ chia hét cho
3 thi a’ + b’ + ¢* + 3a’+ 3b? + 3¢? chia hét cho 6.
b. Cho a, b 1 binh phuong ctia hai s6 nguyén 1é lién tiép.
Chung rang: ab —a —b + 1 chia hét cho 192
Cau 2 (3,0 diém): 1. Cho da thirc f(x)=2x" +ax* +bx+c (trong d6 x 12 bién sb a,b,c 1a cac

h¢ s0). Biét da thtic f(x) chia hét cho da thitc x—2 va khi da thirc f(x) chia cho da thirc

x*—1 thi duoc phan du 1 x. Tinh gia trj biéu thitc T =6a+3b+3c.
2.Giai phuong trinh sau:

a) (x - 7)*+ (x = 8)*=(15-2x)*

b)6x*+7x - 36x° - Tx+6=0
Cau 3 (4,5 diém): Cho hinh vudng ABCD. Trén canh BC 1§y diém M , trén tia d6i cua tia
DC lay diém N sao cho BM =DN .
a. Ching minh rang tam giac AMN 1a tam giac vudng can.
b. Goi E la giao diém cua 4D voi BN, F la giao diém cua 4M voi BD. Chimg minh
rang EF// DM.
¢. Goi K 1a giao diém cua MN v&i BD, AKcat DC & H. LAy cac diém P, O, I1an luot 1a
trung diém cua BH; BE,EH ; AQ cat CP tai J. Ching minh D, I, J théng hang.
Céu 4 (1,0 diém): Tim gi4 tri lon nhét ctia biéu thic:

G =[x + 2y + 37| biét rang ba s x, y, z thod mén diéu kién x* + y* + 2> = 1.
-—-Hét---



DPAP AN VA HUONG DAN CHAM

I. Phin tric nghiém (8,0 diém) Chon mot phuong an dung

Cau 1 2 3 4 5 6 7 8 9 10

Papan | C | A | A | A | A| C | c| c | c]|B

Cau 11 12 13 14 15 16 17 18 19 20

Papan | D A B A A A

HUONG DAN

4 3
., .2 , xT+x +x+1
Cau 1. Sau khi rat gon biéu thitc 4=——— ;
X' —=x"+2x"—x+1

Giai:

. Rut gon biéu thuc A.

X+ +x+1 i+ x+1
A=— 3 2 =2 3 2 2
xT—=x"+2x"—x+1 x"—x"+x"+x"—x+1

O(x+l)+(x+1) (x+1)(x* +1) _(x+1)2(x2—x+1)_(x+1)2

x2(x2—x+1)+(x2—x+1) (xz—x+1)(x2+1) (xz—x+1)(x2+1) (x2+1)
(x+1)’

A=
x*+1

Cau 2: Cho x; y 1a hai s6 khac nhau sao cho x> —y =y —x; Gia tri ctia biéu thic
K=x"+2xy+y -3x-3y la: 4

Ciu 3. Cho a+b+c=0 va abc#0, tinh gia tri cia biéu thirc:
1 1 1
+

P= +
b+ —a* a*+c-b> at+b*-¢
PR D DR B 1 N 1 N 1
P+t —a* d*+F-b0 P+ - b+’ —(b+c) a+c—(a+c) a’+b —(a+b)
1 1 1 a+b+c
+ = =0

= —+ =
—2bc —2ac —2ab  —2abc
Cau 4. Tim gia tr1 cua x thoa man ca hai bat phuong trinh

2x 3-2x_ 3x+2
i >

5 3 2
2x 3-2x _ 3x+2
—+ >

< 12x+30-20x > 45x+30
SN 3 2 (1)

< 12x-20x-45x2>20 -53x >0 x <0
Cau 5. Giai phuong trinh |x —1|+|x +2/—2/x =3/ =2005 (2).
Gidi:
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Ta lap bang xét dau vé trai cia (2) ta duoc:

X - -2 1 3 +
[x —1] 1-x l-x 0 x-1 x- 1
x +2] -x-2 0 x+2 X +2 X +2
2[x-3 2x - 6 2% - 6 2x-6 0 -2x-6
VT -7 2x-3 4x -5 7

Theo bang trén ta c6:
- Néu x < -2, do - 7 # 2005 nén phuong trinh (2) vo nghiém.
- Néu -2 < x < 1 phuong trinh (2) < 2x - 3 = 2005
< 2x =2008
< x = 1004 (khong thoa man).
- Néu 1 <£x < 3 phuong trinh (2) < 4x -5 =2005

< 4x =2010
1005 )
S X= T (khung thoa moén).

- Néu x > 3, do 7 # 2005 nén phuong trinh (2) v6 nghiém.

Tom lai: Phuong trinh (2) v6 nghiém.

CAau 6: X4c dinh c4c hé so a, b dé da thic f(x) = x’ +ax +b chia hét cho da thiic x> +x—6
f(x) chia hét cho x* +x—6 = f(x) chia hét cho (x + 3)(x -2)

= f(-3)=0 <-3a+b=27 (1)

Tuong tuta cé f(2) =0<=2a+b=-8 (2)

Trir hai vé€ cua (1) cho (2) ta duoc: - 5a=35 <a=-7

Thay a=-7 vao (1) tim duoc b=6

) 2 ,
Cau 7. Tim a dé da thtrcx3 —x~ —7Xx+ a chiahét cho da thuec X — 3

Pé da thirc x° — x> —7x +a chia hét cho da thirc X — 3
thidua—3‘=0h’aya=3.
Cau 8. Cac hang so a va b sao cho x’ +ax+5 chia cho x+1 dw 7;
chia cho x-2du 4.
¢/ Vi x* +ax+b chiacho **+1 du 7 nén ta c6: x* +ax+b=(x+1)Q(x)+7
do d6 voi x =-1 thi -1-a+b=7, tirc la a-b = -8 (1).
Vi x* +ax+b chia cho x—2 du 4 nén ta co: x* +ax+b=(x—2)P(x)+4
do d6 véi x =2 thi 8+2a+b=4, tic la 2a+b=-4 (2).
T (1) va (2) suy ra a=-4;b=4.
Céu 9. Tinh chiéu cao cia hinh thang can ABCD, biét rang canh BC=25cm, cac canh day

AB=10cm, CD=24cm la: 24cm(Béi dudng HSG toan Hinh hoc 8 Trang 119)
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Céu 10. Cho tam gidc déu ABC, c6 dién tich bang 12 cm® Trén cac canh AB, BC, CA lay
lan luot cac diém P, Q va R sao cho QP 1 AB,RQ L BC,PR 1 AC. Tinh dién tich tam giac
PQR.

- Chimg minh dugc ARPQ déu
=PQ=QR=RP=b, R =P =0 =30°. Do d6 AAPR=ABPQ=ACQOR (cgc)
NE) 2b\/_

— AR=CQ= BP_— AP=CR=BQ =2

Mit khac: AB=AP+PB:¥+#=I%/§

2
Ta co i:jz =(%) (bf’/_j %: Spon :%.SABC =§.12= 4 cm?
Cau 11. Cho t& gidc ABCD c6 ~ B+~ D=180°, hai dwdng thang AD va BC cit nhau tai E, hai
dwong thang AB va DC cat nhau tai F. V& tia phan giac cla hai géc £ BFC va £ CED, chung
cdt nhau tai M. S& do géc EMF 1a: 90° (B6i duwdng HSG todn Hinh hoc 8 Trang 128)

Cau 12. Cho tam giac ABC c6 BAC =75, duong cao AH, H thuoc doan BC va BH =
J3 CH.Chimng minh rang: AH = BH. Goc ABC, ACB.
Trén tia HA lay A’ sao cho HA’ = HB
Tam gidc A’HB vudng cén tai H => goc HA’'B=45°
Xét tam giac vuong A’HC
Tinh dugc goc CA’H = 30°
Do do6 goc CA’B = 75°

= A, A’ cung thudc mot cung chira goc 75°

dung trén doan BC

ma A, A’ cting nam trén tia HA

= A=A’

= AH=BH

Tu d6 tinh duge gocACB = 60° , goc ABC = 45°
Cau 13. Cho tam giac ABC vuong tai A, C=40", duong cao AH , diém I thudc canh AC
sao cho AI=%AC, diém K thudc tia ddi cua tia HA sao cho HK=%AH. S6 do gbc BIK 1a:
C =40°(Boi dudng HSG hinh hoc 9 Trang 15)
Ciu 14. Cho hinh vuéng ABCD; Trén tia d6i tia BA lay E, trén tia d6i tia CB 1ay F sao cho
AE =CF



Chirmg minh AEDF vudng cin
Ta c6 A ADE =ACDF (c.g.c)= AEDF céantaiD

Mit khac: AADE =ACDF (c.g.c) = E, =F,
Ma E +E,+F =90° = E, +E, +E=90°
= EDF=90°. Vay A EDF vudng cin
Céu 15. Cho tam giac ABC, ké duong cao AH. Goi E, F, G lan luot 12 trung diém cta AB;
AC; BC. Chting minh EFGH 1a hinh thang can
Chtrng minh dugc EFGH 1a hinh thang
- Chung minh dugc hai duong chéo EG = HF, tir do suy ra EFGH 1a hinh thang can
Céu 16.Tham gia SEA Games 22 mon bong da nam vong loai ¢ bang B ¢6 bbn d6i thi dau
theo the thire dau vong tron mot lugt va tinh diém theo quy dinh hién hanh. Két thac vong
loai, tong s6 diém cac doi & bang B 1a 17 diém. Hoi ¢ bang B mon bong da nam co6 may
tran hoa?
Bai giai:
Bang B ¢6 4 doi thi dau vong tron nén s6 tran ddu 14 : 4 x 3 : 2 = 6 (tran)
MGdi tran thing thi d6i thang duoc 3 diém doi thua thi dugc 0 diém nén tong s6 diém 1a : 3
+0 =3 (diém). Mdi tran hoa thi mdi d6i dugc 1 diém nén tong sé diémla:1+1=2
(diém).
Cach 1: Gia st 6 tran déu thang thi tong s6 diém 13 : 6 x 3 = 18 (diém). S6 diém doirala :
18 - 17 =1 (diém). S di doi ra 1 diém 1a vi mot tran thang hon mot tran hoala: 3 -2 =1
(diém). Vay sé tran hoa la : 1: 1 =1 (tran)
Cach 2: Gia st 6 tran déu hoa thi s6 diém o bang B1a : 6 x 2 = 12 (diém). S6 diém & bang
Bbihutdi: 17 - 12 =5 (diém). S& di bi hut di 5 diém 1a vi mdi tran hoa kém mdi tran
thang 1a : 3 - 2 =1 (diém). Vay s6 tran thang 1a : 5: 1 =5 (tran). Sd trin hoala: 6 - 5=1
(tran).

IL. Phén tu ludn (12,0 diém)

Cau 1 (3,5 diém): a.Cho 3 s6 tu nhién a, b, c. Chitng minh rang néu a + b + ¢ chia hét cho 3
thi @ + b° + & + 3a°+ 3b> + 3¢? chia hét cho 6. (3 diém)

A=a+b+c:3=2A16; B=a’+b’+c*+3a%+ 3b>+3c?

C=B+2A=a’+ 3a> +2a+b*+ 3b> +2b+c’ + 3¢ +2¢

=a(a+ 1)@+2)+bb+1)b+2)+c(c+1)(c+2)

a(a+ 1)(@a+2),b(b+ 1)(b+2), c(c+1)(c+2)Ilatich cta 3 s6 nguyén lién ti€p nén chia

hétcho6=>C:6 =>B:6
b. Cho a, b 14 binh phuong ciia hai s6 nguyén 1¢ lién tiép. Chung rang: ab

—a—b+ 1 chia hét cho 192



Vi a, b 12 hai s6 chinh phuong lién tiép nén gia sira <b, ta co:
a=Qk—-12%b=0Qk+1)2véik eZ:k= 0
ab—a-b+1=(a—1)(b-1)=16kk-1)k+1)

Vik(k + 1)(k — 1) luén chia hét cho 3 véi moi k thudc Z.

Va k¥(k + 1)(k — 1) luon chia hét cho 4, véi moi k thudc Z.
Két hop véi (3,4) =1

non ab—a—b + 1 chia hét cho 16.12 = 192 (dpcm)

Céu 2 (3,0 diém):1.

Cho da thitc f(x)=2x"+ax’ +bx+c (trong d6 x 12 bién s6 a,b,c 1a cac h¢ s6). Biét da thuc
f(x) chia hét cho da thire x—2 va khi da thic f (x) chia cho da thitc x*-1 thi dugc phan

du 13 x. Tinh gi tri biéu thic 7 =6a+3b+3c.

Loi giai
Goi thuong cta phép chia f(x) cho da thuc x—2 1a g(x)
Vi f(x) chia hét cho x-2 nén F(x)=(x-2)g(x)Vx & 2x* +ax’ +bx+c=(x—-2)g(x)
V6i x=2ta co 32+4a+2b+c=0<4a+2b+c=-32(1)
Goi thuong cua phép chia f(x) cho da thirc x* -1 1a A (x)
Vi f(x) chiacho x*—1du 1a xnén f(x)=(x*-1)h(x)+x < 2x' +ax* +bx+c=(x"—1)h(x)+x
V6i x=1tacod 2+a+b+c=1<a+b+c=-1(2)

Véi x=-1tacod 2+a+b+c=-1<a-b+c=-3(2)

32

4a+2b+c=-32 |47 73

T (1), Q) va(3)tacd latbtc=—1 < lb=1
a-b+c=-3 26

c=—

3

Khi 6 T=6a+3b+3c=-64+3+26=-45.
2.Giai phuong trinh sau:

a) (x - 1)+ (x - 8)*= (15 - 2x)*

b) 6x* + 7x* = 36x> - 7x +6=0

a) (x -+ (x=8)*=(15-2x)*
bitx-7=a;x-8=b;15-2x=cthi -c=2x-15= a+b=-c,Nén
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-+ x=-8)*=(15-2x)* oa*+b*=ct @ a*+b*-c*=0 < a*+b* - (a+b)*=0

2
= 4ab(az+%ab+b2):0<:> 4ab{(a+%bj +%b2} =0 < 4ab=0

2
(Vi (aJr %b) + % b*> > 0 nhung khong x4y ra diu bing) < ab=0 < x=7;x=38

X X

b)6x*+7x* - 36x>-7x+6=0 & 6(X2+%j+7(x- lj—36=0

(Vi x =0 khdng la nghiém). Dit x - % =y = x2+% =y?> +2,thi

6 [x2+izj+7(x- lj—36=0 S 6(y?+2)+7y-36=0 < 6y>+7y—24=0

X X
< (6y>—9y) + (16y - 24)=0 < 3y +8)(2y—3) =0
1 8 {x+3=0

+)3Y+8=0©y=-§©><-—=——<:>...<:>(x+3)(3x—1)=0<:> P
3 X 3 3x-1=0 X=

I
N
W | —

)2y—3=0 3 .3 x4+ Dx -2 =0e | 270
+ — 3= SOV=E —S X-—=—So .o ULX+ X — =& =
Y Y 2 X 2 2x+1=0 X

N | —

Ciu 3 (4,0 diém):

Cho hinh vudéng ABCD. Trén canh BC lay

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

giao diém cta AM véi BD. Chimg minh

rang EF // DM. ke —> I ¢
3. Goi K la giao diém cua MN voi BD,
AKcit DC & H. LAy cac diém P, Q, Ilan
luot 1a trung diém cua BH; BE,EH ; AQ cit

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 goc tuong ung) (1)
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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
FM BM

ABFM c6 BM /| AD = ——=—— (hé qua talet) (4)
FA DA

Ma DN =BM (gt); DN =BM (gt)va AB=AD (canh hinh vu6ng ABCD)

Nén tir (3) va (4), ta co: 22 =M
EA FA
Xét A ADM ¢6: Ec AD,F e AM . Ma Z2 -7 ey
EA FA

Nén :EF // DM (talet dao)

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

Sous +Son +Sme =Swa+Sn +Sme (D)

Ma Q la trung diém ctia BE. Chiing 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 13 khoang cach tit £ va & dén JD
Vi s, =S,, nén i =h,

Tir d6 ching minh 7' 13 trung diém cua EH . VayI' trung I

Vay D,1,J thang hang.

Cau 4 (1,0 diém): Tim gié tri lon nhat cla biéu thic:
G =[x + 2y + 37| biét ring ba s0 X, y, z thoa man diéu kién x* + y* + z* = 1.
Loi gidi:
Ap dung bt déng thitc Bunhiacopski, ta c6:
(X+2y +32) < (1*+ 2+ 3)xX*+y* +2) = 14




X
= |x + 2y + 37| < V14, ddu "=" xay ra khi va chi khi T =

z

=T =>y=2x,z=3x.

Y
2 3

Vay max G = /14 khi va chi khi y = 2x, z = 3x.
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