PE SO 15: 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

. .y i X oyiex oy Xty
Ciu 1. Sau khi rat gon biéu thire P=——| — + - > | > Vi
x \x"+xp Xy xv+y ) x +xy+y
x#0,y#0,x#=—yla
- —x+ + +
A P="2 B P=——2 c.P=""2 p. P=""7
Xy Xy —Xy Xy
. iy 11 1 1 ‘
Cau 2. Chobiét: 4= + +...+ +..+ va
232 3.33 n(n+30) 1979.2009
B= ! + ! +..+ ! +...+ ! . Ta co:
2.1980 3.1981 n(n+1978) 31.2009
A. A=B B. A>B C. A<B D. A=2B
A 1 e, L e 9 . 2 , 4 1 \
Cau 3. Cho X +— =3. Gid tri clia cdc bi€u thic sau : C=Xx" +— la:
X X
A.18 B. 47 C.133 D. M6t s6 khac

Cau 4. Mot xe may khéi hanh tir Ha N§i di Thanh Ho4 luc 6 gio voi van tdc 40 km/h. Sau d6 1 gi0, mot 6
to cling xuat phat tor diém khdi hanh cua xe may dé di Thanh Hoa véi van toec 60 km/h va di cung tuyén
duong vai xe may. Hoi 6 t6 dudi kip xe may vao lac may gio ?

A. 8 gio; B. 8,5 gio; C. 9 gio; D. 10 gio
Cau 5. Tap nghiém cta phuong trinh |x — 1| + |x — 2| =1la:
A. {1;2} B. {x/le<2} C. {x/leSZ} D. {x/l<x$2}

Cau 6. Cac hang s a, b dé da thic A (x) chia hét cho da thic B (x) : A(x) = 2x> +7x> +ax + b ; B(x)=
x*+x—1véimoixeQ la:

A.a=3:b=5 B.a=-3;b=5 C.a=-3;b=-5 D.a=3;b=-5
Cau 7. Tim da thic bac hai P(x), biét: P(0) =25, P(1) =7,P(2) =9 la:

A. P(x)=x"-19x-25 B. P(x)=-x"—19x+25 C. P(x)=x*+19x+25 D. P(x)=x"-19x+25
Ciau 8. Gia tri a dé da thuc f(x) chia hét cho da thirc g(x) biét f(x) =x*—x* + 6x> —x +a; gx)=x>—x+5
la:

A.3 B.4 C.5 D.6
Cau 9. Cho hinh chir nhat ABCD. Qua B ké duong vudng goc véi duong chéo AC tai H. Goi E, F, G theo
thir tw 1a trung diém ciia AH, BH, CD. S6 do goc BEG la:

A. 45" B. 60° C. 90° D. 75°

Céau 10. Cho tam giac ABC, trén canh AB, AC, BC lan lugt liy cac diém M, L, K sao cho tir gidc KLMB
1a hinh binh hanh. Biét Sami=25 cm?, Skic = 36 cm? . Dién tich tam giac ABC la:
A. 120 cm? B. 121 cm? C. 122 cm? D. 125 cm?
Cau 11: Mot ngudi cim mot cai coc vudng goc véi mit dat sao cho bong ciia dinh coc tring véi bong cua
ngon cay(nhw hinh vé). Biét coc cao 1,5 mso véi mat dat, chan coc cach gbc cay 8 m va cach bong cua
dinh coc 2 m.

Khi d6,chiéu cao AB cua cay la:
A.133m B. 7,5m. C.6m D.3m



Céu 12. Hinh thang ABCD (AB//CD) c6 AB = 8cm, CD =12cm. Piém M thudc AB sao cho DM chia
hinh thang thanh hai phan c6 dién tich bang nhau. B¢ dai doan BM la:

A.2cm B. 2,4cm C.3cm D. 3,4cm
Cau 13. Dién tich cua hinh thang c6 hai duong chéo va doan thang ndi hai trung diém hai day lan luot 1a:
6; 8; 5 (cm).
A. 35 cm? B. 24 cm? C. 30 cm? D. 12 cm?

CAau 14: Mot cai 18u & trai hé cta hoc sinh ¢6 dang hinh choép tr giac déu kém theo cac kich thudc nhu
hinh v€. Tinh di¢n tich vai bat can thiét dé dung léu (khong tinh dén dudng vién, nép gap), biét chiéu cao
cuia mat bén xuat phat tir dinh cta chiéc léu 1a 2,24m va 1éu nay khong c6 day.

A. 4,48m* ; B.17,92m’; C.896m’; D. 13,44m’
Cau 15. Cho tr gidc ABCD. Goi M,N,P,Q lan luot 1a trung diém cta AB,BC,CD,DA. Ta co:
A. Tt giac MNPQ la  B. Tu gidc MNPQ C. Ttr giac MNPQ 1a D. Tt gidc MNPQ 1a
hinh chir nhat la hinh vudéng hinh binh hanh hinh thoi
Cau 16. Tinh the tich cia hinh chép & bén trong hinh hdp chit nhat véi kich thude nhu hinh vé.

| bem

Sem

Sem

A. 35(cm’) B. 25(cm’) C. 30(cm’) D. 50(cm’)

IL. Phan ty luan (12,0 diém)
Cau 1(3,5 diem):
a.Chémg minh ring véi moi s6 nguyén a thi @ +5a chia hét cho 6.
b.Gidi phwong trinh nghiém nguyén: x° +xy —2012x-2013y—2014=0
Cau2 (3,0 diém): a.Cho a+b+c=0 va abc+0, tinh gia tri cua biéu thuc:
1 N 1 1
b+c*—-a* a*+c*-b a+b-c’
b. Tim da thc f(x) biét f(x) chia cho x—3 thi du 2, f(x) chiacho x+4 thi du 9,
con f (x) chia cho x* +x—12 dugc thuong 1a x* +3 va con du.
Cau 3 (4,5 diém): Cho hinh vuéng ABCD ¢6 AC cit BD tai O. M Ia diém bat ky thudc canh BC (M khéc
B, C).Tia AM cat duong thang CD tai N . Trén canh AB lay diém E sao cho BE = CM.
a.Chung minh : AOEM vudng can.
b.Chimg minh : ME // BN. . i ]
c.Tu Cke CH L BN (H e BN). Chimg minh rang ba diém O, M, H thang hang.
Cau 4 (1,0 diem): Cho2s60avabthoamana>1;b>1.

P=

1 2
+ >
1+a,2 1+b> l1+ab
—-Hét—-

2

Chimg minh :




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 B C C D D C C B

Cau 11 12 13 14 15 16 17 18 19 | 20
Papan | B B B C C D

HUONG DAN
» ) 2 22 2 n
Cﬁul.Chobiéuthﬁ:c:P=——( T T S Y e x#0,y£0,x £y
X X +xy Xy .X:)/‘Fy X +.X:y+y

Véi x#0,y#0,x#—y taco:

p 2 [¥y-(F =)+ -x)  x+y
X xy(x+y) " x? +xy+y2

_2 xp(x—y)—(x—p).(x+y)’ Xty 2+ (x = y)(x> +xp+y°) xX+y

X x(x+y) X’ +xy+y’ x xy(x+y) X +xy+y’
_ 2 Xy xX+y

X Xy Xy

Cau 2. Tinh A biét :A:L+L+...+;+...+;
B 232 333 n(n+30) 1979.2009
1 1 1 1

= + +...+ +...+ .
2.1980 3.1981 n(n+1978) 31.2009

Giai:
' ) 11 n+k n k
Vr r A A d > kt A R = — = .
01 cac so nglyen duong n va kta co - =~ n(n+k) n(n+k) n(n+k)

Véik=30tacohd:
30 30 30 1 1 1 1 1 1

304 = Bl N -

= + ot = =
232 333 1979.2009 2 32 3 33 1979 2009

1 1 1 1 1 1 1 1 1 1 1 1
=l -4t — || ==+ — = .+ — |- + 4.+ )

2 3 1979 32 33 2009 23 31 1980 1981 2009
Voik=1978taco: 19788=—o 78 o8 1 1 1 1 1 1

+ +ot =—-
2.1980 3.1981 31.2009 2 1980 3 1981 31 2009

11 1 1 1 1
= —+—+.+— |- + +..+ 2).
2 3 31) (1980 1981 2009
Tir (1) va (2) suy ra 304=19788 = - - 1978 _ 989
B 30 15

A 1 ’ L3 . 9 7 R 2, 4 1 5 1
Ciu 3. Cho X + — = 3. Tinh gi4 tri cha cdc biéu thic sau : C=Xx +—3; dD=x +—.
X X X



.1 1Y
a) A=X +—= X—I—— —2=9-2=7;
X

b)B:x3—{—i3:[ 1] [ ] 27—-9=18 ;
X X

o) C=x" +i:[ 2+i2] —2=49-2=47;
X
2 1 3 1 5 1 1
d AB=(x"+—||x+ 5 |=X"+—+x+—<=D+3 =>D=7.18-3=123.
X X X X

A . 14 1 N
Cau 4. Tap nghiém cua bit phuong trinh sau g(x - 1) >x+2 la:
Bai giai

c) %(x—l) 2x+2<:>x—1Z3(x+2)<:>x—1Z3x+6<:>3x—x£—l—6<:>2x£—7<:>x§%

{x/x<z}
2

Cau 5. Giai phuong trinh |x—1/+|x -2/ =1

x<lIpt<>1-x+2-x=1<>x=1 (khong thdéa man) (14)

11<x<2pt > x—14+2—x=1<>0x = 0(diingvxl < x < 2) (1d)
x>2pt <> x—1+x-2=1<>x=2 (khong thda man)
Vay nghiém caapt: 1<x<2
Cau 6. Tim cac hang s6 a, b dé da thic A (x) chia hét cho da thic B (x) :
AX)=2x+7x*+ax+b; B(x)=x*+x—-1voimoixeQ.
Thuc hién phép chia A (x) cho B (x) ta dugc sé du 1a
(a-3)x+b+5.
Pé da thire A(x) : B(x) khi (a-3)x+b+51adathic 0
=>a-3=0=a=3

vab+5=0=b=-5
Viay dé da thirc A(x) chia hét cho da thuc B(x) thi a=3 ;b =-5
CAu 7. Tim da thirc bac hai P(x), biét: P(0) =25, P(1)=7,P(2)=-9.

Giai
Dat P(x)=b, +bx+b,x(x—1) (1)
b, =25
Thay x lan lwoy bang 0; 1; 2 vao (1) ta dwoc: 7= 25+b, < b, =-18
-9=25-182+bH,2.1<b, =1

Vay, da thirc can tim c6 dang:
P(x)=25-18x+x(x—-1) & P(x) =x> —19x+25.
Céu 8. Tim a dé da thtc f(x) chia hét cho da thirc g(x)
fx)=x*-x*+6x*—x+a;gx)=x*-x+5
thuc hién phép chia, ta c6 :
x*-x*+6x°—x+a):(xX>—x+5)=x*+1)du(a—5)
dé da thirc f(x) chia hét cho da thirc g(x) khi:a—5=0
<=>a=15.Vay:a=5



Cau 9. Cho hinh chit nhat ABCD. Qua B ké dudng vudng goc véi duong chéo AC tai H. Goi E, F, G theo
thtr tu 1a trung diém cua AH, BH, CD. S6 do goc BEG la:

A B

D G

Ching minh tr gidc EFCG 1a hinh binh hanh
Chung minh F la tryc tdm tam giac BEC

= BEG =90’
Cau 10. Cho tam giac ABC, trén canh AB, AC, BC lan luot léy cac diém M, L, K sao cho
tr gidc KLMB 14 hinh binh hanh. Biét Sayi= 25 cm? Skic = 36 cm? . Hiy tinh dién tich
tam giac ABC

h1

h
h2

B H K c

Dat dién tich AML 1a S, dién tich KLC 1a S,, dién tich ABC 1a S

+ AAML ~ AABC == ¥ _hr

N
+ALKC ~ AABC => %2 _ 1
sk

+Suy ra:
JS =[S, +./S, =>S5 =5, +5, +2,/5,S,
Thay s S =121cm

Céau 11. Cho tam giac ABC vudng tai A, goi I 1a giao diém cac duong phan giac .
a. Biét AB=5cm, IC=6 cm . Tinh d¢ dai BC .
b. BiétIB=+/5cm, IC=+/10 cm . Tinh d¢ dai AB va AC .
) Giai
a. KéBH 1 BItaiH,CHcat BAtaiD.
Ta c6 tam giac BCD can nén CH=HD . bat BC=x thi AD=x-5,
Tam giac CHI vudng can c6 :
CIH—45" = cH-2C -0 12

\/5 E:Dc—ﬁ.

Ap dung dinh 1y Pitago cho tam giac ACD vudng tai A ta c6 : D

5 AN



AD*+AC?’=DC? = (x-5)> +(x* =25) =72
Rt gon duoc (x-9)(x+4)=0 . Pap s6 BC=9 cm
b.Ké CH L BI. Ta c6 tam giac CHI vudng can nén

IC 10
CIH=45° = CH="==—~==+5= BH =2/5cm
N2 N2

Ap dung dinh 1y Pitago cho tam giac vuéng BHC:

BC*=BH*+CH*=20+5=25 Nén BC=5 cm

Ta c6 tam giac BCD can tai B Suy ra BC=BD =5 cm ;

CD=2CH=2+/5 cm

BH.CD BH.CD
BD  BC

Thay s6 AC= 4cm , AB=+/BC? — AC*> =\25-16 =3cm

Cau 12.

Cau 13. Cho hinh vuéng ABCD, c6 d6 dai canh béng a. E 1a mot diém di chuyén trén CD (
E khac C, D). Puong thing AE cit duong thang BC tai F, dudng thang vudng goc v6i AE
tai A cat duong thang CD tai K.Ta co:

A B

2Spcp=BH.CD=AC.BD . Suy ra AC=

0

Hoc sinh ¢/m: AABF = AADK (g.c.g) suy ra AF = AK
Trong tam giac vuong: KAE c6 AD la duong cao nén:
1 1 1 1 1 1 1 n 2.
AT R TR T, el
Cau 14. Cho tam giac ABC, trung tuyén AM Qua M ké duong thang song song véi AC ciat AB & P. Qua
M ké duong thang song song voi AB cit AC ¢ Q.
a/ Tt gidc APMQ 1a hinh gi ? Vi sao ?
b/ ABC can diéu kién gi thi APMQ 12 hinh chit nhat , hinh thoi?

A

8 M C
a/ Theo d¢é bai ta ¢ :
AP // MQ, AQ // PM nén APMQ 1 hinh binh hanh.
Céu 15. Cho tir gisc ABCD. Goi M,N,P,Q 1an luot 1a trung diém ctia AB,BC,CD,DA.
a) Ttr giac MNPQ 1a hinh gi? Vi sao?
b) Tim diéu kién cua t& giac ABCD dé tir gidc MNPQ 1a hinh vudéng?
6



D P C

a/ Ta cO MN // AC, MN = 1/2. AC,

PQ // AC, PQ = 1/2.AC,

Do do tir giac MNPQ 1a hinh binh hanh.

b/ Ta ¢c6 MNPQ 14 hinh binh hanh, & MNPQ 14 hinh vuéng thi MN = MQ, ma MN = 1/2 .AC, MQ = 1/2.
BD nén

AC =BD.

Khi ¢6 MNPQ 14 hinh thoi.

Dé MNPQ 14 hinh vudng thi goc M bang 90°, vay AC L BD.

Vay d¢é MNPQ 14 hinh vuéng thi AC = BD va AC 1L BD.

CAu 16. Bon ban Xuan, Ha, Thu, DPong co tat ca 61 vién bi. Xuan co s bi it nhit, Dong co s6 bi nhiéu
nhat va 1a s6 1, Thu c6 s6 bi gip 9 1an s6 bi cua Ha. Hay cho biét mdi ban c6 bao nhiéu vién bi ?

Bai giai:

+ S6 bi ctia Thu gép 9 1an s bi ctia Ha nén tong s6 bi cia Thu va Ha 1a mot s chin. Téng sb bi ctia bon
ban 12 sd 1&, s bi cua bong la s 1é, téng s6 bi ciia Ha va Thu 1a s6 1é ; do d6 sd bi ciia Xuén phai la $6
chan.

+ S6 bi ctia Ha phai 13 s6 bé hon 4 vi néu s6 d6 1a 4 thi s6 bi ciia Thu 13 4 x 9 = 36. Khi d6 it nhat Dong c6
s6 bi 14 37 thi chi riéng tong s6 bi ctia Thu va Pong da vuot qué tong s6 bi ctia bdn ban (36 + 37 =73 >

61).
+ Néu sb bi cua Xuan 1a 2 thi sb bi cua Ha 1a 3, s6 bi ctia Thu 1a 27
(3x9=27)

S6 bi cia Pong 1a :
61 - (2+ 3 +27) =29 (vién).

IL. Phén tu ludn (12,0 diém)

Cau 1(3,0 diém): a.Chtig minh rang véi moi s6 nguyén a thi a’ +5a chia hét cho 6.
b.Gidi phuong trinh nghiém nguyén: x° +xy —2012x-2013y—2014=0

ad+5a=a’l—-a+6a

=a(a’—1)+6a

= (a-1)a(a+1)+ 6a

* (a-1)a(a+1) 1a tich cta 3 s6 nguyén lién tiép nén ton tai 1 boi ctia 2 suy ra chia hét cho 2

* (a-1)a(a+1) 1a tich cta 3 s6 nguyén lién tiép nén ton tai 1 bdi cua 3 suy ra chia hét cho 3

Vi (2;3) = 1 nén (a-1)a(a+1) chia hét cho 6

* 6a chia hét cho 6
Vay a®+ 5 a chia hét cho 6




x* +xy—2012x-2013y—-2014=0
& xP+xp+x—2013x-2013y-2013 =1

S x(x+y+1)—2013(x+ y+1) =1 < (x—2013)(x+ y+1) =1

x-2013=1
x+y+1=1

x—-2013=-1
xX+y+l=—

x=2014

y=-2014
=

x=2012

y=-2014

Cau 2 (4,0 diém):a. Cho a+b+c=0 va abc=0, tinh gia tri ciia biéu thirc:
1 1 1
b +c’—a’ a’+c’-b a+b -

B 1 N 1 1

b’+c’—-a> a*+c’-b" a+b° ¢’

1 1 1

= + +

b>+c*—(b+c)’ a’+c*—(a+c) a*+b*—(a+b)

1 1 1 a+b+c

= + +

2bc —2ac —2ab  —2abc
b.Tim da thitc f(x) biét f(x) chia cho x-3 thidu 2, f(x) chiacho x+4

thi du 9, con f(x) chia cho x*+x—12 dugc thuong la x*+3 va con du.

P=

P

Loi gii
Ta co: f(x)=(x—3)A4(x)+2 (1)
£(x)=(x+4)B(x)+9 ®)
f(x)=(x"+x-12)C(x)+ax+b
=(x?+x-12)(x*+3) +ax+b 3)
Thay x =3 vao (1) tacé: f(3)=2 (4)

Thay x = —4 vao (2) taco: f(—4)=9  (5)

Tu (3) ta co: f(x) :(x—3)(x+4)(x2 +3)+ax+b (6)
Tu (4) va (6): 3a+b=2 (7)

Tu (5) va (6): 4a+b=9  (8)

Tu (7)va(8)tacd: a=-1,b=5




Vay f(x)z(x2+x—12)(x2 +3)—x+5.

CAu 3 (4,0 diém): Cho hinh vuong ABCD c6 AC cit BD tai O. M la diém bt ky thudc canh BC
(M khac B, C).Tia AM cit dudng thang CD tai N . Trén canh AB 13y diém E sao cho BE = CM.

a) Chung minh : AOEM vuong can.

b) Ching minh : ME // BN,
T Cké CH L BN (H e BN). Chimg minh rang ba diém O, M, H thing hang.

A E B
I 1
Hinh vé
o 2
M
Hl
- H
1
D
Xét AOEB va AOMC C N

Vi ABCD la hinh vuéng nén ta ¢c6 OB = OC

Va B =C, =45

BE=CM (gt)

Suy ra AOEB = AOMC ( ¢ .g.c)

= OE=O0OM va O, =0,

Lai c6 O,+0,= BOC =90’ vi tt gidc ABCD Ia hinh vudng

0, +0, = EOM =90" két hop v6i OE = OM = AOEM vudng can tai O
Tt (gt) tr gidc ABCD la hinh vuéng = AB =CD va AB // CD

LAB//CD = AB//CN = M _BM 1y 0 BL Ta- 16t) (*)
MN _ MC

Ma BE = CM (gt) va AB = CD = AE = BM thay vao (¥)

Tacod: AM = AE = ME // BN ( theo PL dédo cua dl Ta-1¢t)
MN EB
Goi H’ 1a giao diém caa OM va BN
Tu ME // BN = OME =OH'E ( cap goc so le trong)
Ma OME = 45" vi AOEM vudng can tai O
— MH'B=45"=C,
= AOMC ~ ABMH’ (g.g)
OM MH'

=——="""_ kéthop OMB = CMH ' ( hai goc d6i dinh
OB MC P (haig )



— AOMB ~ ACMH’ (c.g.c) = OBM = MH'C = 45"

Vay BH'C=BH'M + MH'C =90° = CH' L BN
MaCH 1L BN (H € BN) = H = H’ hay 3 diém O, M, H thang hang ( dpcm)

Céu 4 (1,0 diém): Cho 2 s avab théaméana>1; b>1.
N 1 > 2
l+a> 1+b> 1+ab

Chung minh :

_ ab—a’ N ab—b*
(1+a*>)1+ab) (A+b*)1+ab)
_ a(b—a)(1+b2)+b(a—b)(l+a2): (b—a)a+ab> —b—a’b)

(1+a*)(1+b*)(1+ ab) (1+a*)(1+b*)(1+ab)
_ (b—a)*(ab-1)
(1+a®)(1+b>)(1 +ab)
Doa>1;b>1nén (b-a)’(ab=1) >0 ! + ! — 2 >0
(1+a*)(1+b>)(1+ab) l+a®> 1+b> l+ab

1 1 2
+ >
l+a®> 1+4b> 1+ab

=
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