PE SO 16: 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

2x° —x*=2x+1 8x*—4x+2

2 1
Cau 1. Sau khi rat gon biéu thiuc P = + vOol x #+— 1a:
& 4x* —1 8x° +1 A
4 4 4 4
A p=X—] B. p=X ! c. p-Xtl p p-*tl
2x+1 2x—1 2x+1 x+1

Cau 2. ChobiétA:L+L+...+— va B= + ! ot ! thi:
1.2 34 2005.2006 1004.2006 1005.2006 2006.1004
A.AZIOOS B. A:L C. AEZ D. A:L
B B 1050 B B 1505

CAu 3. Cho cdc s6 a,b 1an luot thod man cdc hé thic sau: @’ —3a” +5a—2011=0,
b>—3b*+5b+2005=0. Giatria+b la:

A.0 B.2 C. 2011 D. 2005
CAu 4. Trén cling mot mat phang toa do cho hai diém A(5; 2) va B(3; -4). X4c dinh diém M trén truc
hoanh dé tam gidc MAB can tai M, toa d6 diém M 13

A. M(1;2) B. M(1;0) C. M(2;0) D. M(3;0)
Cau 5.Cho 3 hamsd f(x)=x"+3; g(x)=x"—x+1 va h(x)=2x>+3x-1.
Xét cac khang dinh

(1): f(x)—g(x) 1a ham s bac nhat;
(2): h(x)—g(x) 1a ham s6 bac nhat;
(3): f(x)+g(x)—h(x) 1a ham sb bac nhat.
Trong céac khang dinh trén, khing dinh dung 1a
A. Chi (1). B. Chi (2). C. Chi (1) va (2). D. Chi (1) va (3).

CAu 6. SO hitu ty a va b dé da thic x* + ax + b chia hét cho da thitc x* + x + 2 la:

A.a =-3;b=-2 B.a =3;b=2 C.a=3b=-2 D.a =-3;b=2
CAu 7. Cho biéu thirc (2x? -3)*"7 sau khi khai trién duoc da thirc, téng cac hé sb cua da thuc 1a:

A. 1 B.0 C.-1 D. 2017
Cau 8. X4c dinh a va b dé da thic x* - 3x* + 2x? - ax + b chia hét cho da thiic x* - x — 2 1a:

A.a=-2;b=+4 B.a=2;b=-4 C.a=2;b=4 D.a=-2;b=4

Cau 9. Cho A ABC vuédng tai A. Trén BC lay diém M, trén AB lay diém N, trén AC lay diém P sao cho
BM=BN, CM = CP. S6 do goc PMN la:

A. 30° B. 45° C. 60° D. 70°
Cau 10. Cho tam gidc ABC c6 B=120", AB=6cm, BC = 12cm, phén gidc BD. D¢ dai BD la:
A4 B.5 C.6 D. 8

Céu 11. Cho tam giac ABC vudng tai A, goi I 1a giao diém céc dudong phan giac . Biét AB=5 cm, IC=6
cm . Do dai BC la:

A. 8cm ; B.9cm ; C.BC=10cm ; D. Mot s khac
Cau 12: Bong cua mot thap trén mat dat c6 d6 dai BC = 63 m (nhw hinh vé). Cung thoi diém do6, mot cay
cot DE cao 2 mét cim vudng goc voi miat dit co bong dai 3 mét.



Khi dé,chiéu cao AB cua thap 1a:

A. 2m B. 44 m. C.9%5m D. 9 m
Cau 13. Ba dudng cao AD , BE , CF ctia tam gidc ABC gip nhau tai H . Pang thirc nao sau dy dang ?
A. DA.DE = DH.DF B. DA.DF = DE.DH
C. DE.DH = DA.DF D. DA.DH = DE.DF

Céu 14. Cho hinh chir nhat ABCD. Trén dudng chéo BD lay diém P, goi M 1a diém dbi xtmg cta diém C
qua P. T giac AMDB 14 hinh gi?

A. Tt giac AMDB la  B. To gidc AMDB la  C. Tt giac AMDB la D. Tt giac AMDB la

hinh vuéng hinh chit nhat hinh thang hinh binh hanh
Cau 15: Mot khdi bé tong duge 1am ¢6 dang hinh chép tir gidc déu trong d6 ¢ canh day hinh chop 1a2m,
chiéu cao ctia mit bén xuat phat tir dinhcta hinh chép 1a3m. Ngudi ta son bdn mit xung quanh cta khoi
bé tong. Ctr mdi mét vudng son can tra 30 000 dong (tién son va tién cong). Can phai tra bao nhiéu tién
khi son bén mit xung quanh?

A. 360000d6ng; B. 540000d6ng; C. 180000d6ng; D.270000 dong

Cau 16. Bac Mai mudn may mot cai 1éu cam trai béng vai bat cé‘dang hinh s oz
chop tir gidc déu voi do dai canh day 1a 2,5m, chiu cao cua céi léu trai 1a 3m. T
Tinh thé tich khoang khong bén trong 1éu ?
A. 6,52 (m’) B. 5,62 (m’) T

C. 5,26 (m’) D. 6,25 (n’)

II. Phén tu luan (12 diém)
Céu 13,5 diém):
a. Chiing minh rang: (n’ —5n* +4n) : 120 véim,n € Z
b. Gidi phuong trinh véi nghiém 12 s6 nguyén: x(x° +x + 1) =4y(y + 1).
Cau 2 (3,0 diém):
a. Tim da thuc 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 duoc thuong 13 x* +3 va con du.

b e g ? ?
b.Cho X+ 2+Z =1va 2+2+% =0 . Tinh gia tri cua biéu thic: A = x_2+y_2+z_2
a b c X y z a b ¢
Céu 3 (4,5 diém): Cho hinh vuong ABCD, d6 dai cdc canh bing a. Mot diém M chuyén dong trén  canh
DC (M # D, M# C) chon diém N trén canh BC sao cho £ MAN = 45°, DB thit tw cit AM, AN tai E va F.

1. Chiing minh: A ABF ddng dang A AMC
2.Ching minh Z AFM = Z AEN = 90°

|
3. Ching minh S A agr = E S A amn

4. Chiing minh chu vi tam gidc CMN khong ddi khi M chuyén dong trén DC
Céu 4 (1,0 diém): Cho a; b; ¢ 12 s6 do ba canh ctia tam gidc chdng minh ring - b TR 3
b+c c+a a+b 2

—-Hét—--
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PAP 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 10
Papan | C C B B D D C B B A

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

oo
O

HUONG DAN
. S _2X5—X4—2X+1 8x* —4x+2 1
Cau 1.Cho biéu thic P = A 1 + 8 11 X¢i§
2 p_2X —x'-2x 41 8x*—dx+2 _x'@x=D-@2x-D) 2(4x’ -2x+1)
4x> -1 8x° +1 2x-D2x+1)  x+1)(dx> —2x+1)
=(X4—1)(2X—1)+ 2 _x4—1+ 2 _X4+1
2x—D2x+1) 2x+1 2x+1 2x+1 2x+1
4
VéyP=X+1
2x +1

Cau2.bat A=+ Ly 4L
' 1.2 34 2005.2006
1 1 1
B= + o ————.
1004.2006 1005.2006 2006.1004

Loi gidi

Chidng minh rang g eZ

ap dung céc bai trén, ta co:
1 1 N 1 I 1 1 1 1

12 34 720052006 2 3 4 2005 2006

1 1 1 1 1 1 1
=ll+=4=F.t— || ===+ F— =

3 5 2005} (2 4 6 2006)

1 1 1 1 1 1 1
=|l+=+=+—F.F— |- 2| ==t A= |=

2 3 4 2006) (2 4 2006]

1 1 1 1 1 1 1
=|l+—+-+—+.F— |- | I +=F =+ =+ + = + +ot——
2 3 4 2006 2 3 4 1003 1004 1005 2006

ConB= 2 ! + ! .+ ! :é:@:wOSeZ
301011004 1005 2006 B 2

CAu 3. Cho cic s6 a,b lan lugt thod man cdc hé thic sau: @ —3a’ +5a—2011=0,
b’ —3b> +5b+2005=0. Gidtria+bh.



Tir diéu kién da cho ta cé:

(a—1) +2(a—1)-2008=0(1), (b—1) +2(b—1)+2008=0(2)
Cong theo vé€ cua (1) va (2) ta cé (a—1)3 +(b—1)3 +(a+b-2)=0
<:>(a+b—2)[(a—1)2—(a—1)(b—1)+(b—1)2}+2(a+b—2):0
<:>(a+b—2)[(a—1)2 —(a-1)(b=1)+(b-1) +2}:0

Vi (a—1=(a—1)(b=1)+(b-1) +2
1

1 > 1 2 2
_E(G_b) +5(a—1) +2(b—1) +2>0 Va,b

Néena+b-2=0<a+b=2
Cau 4. Tap nghiém cta bat phuong trinh: %2 —x+1>x+3.
Giai:

a, (1) <:>x+2—3x+3>3x+9c>5x<—4<:>x<—§.

Vay: S=(-0i- ),
Cau 5.Tap nghiém cua phuong trinh |—5x| —3x+12=3
Bai giai
Véi x>0 = —5x<0 = |-5x| =—(-5x) =5x= |-5x|-3x+12=3< 5x-3x+12=0
& 2x=-12< x =—6 gia tri nay khong thoa mén diéu kién x >0 nén n6 khong 13 nghiém.
Vi x<0 = —5x>0 = |-5x|=—5x= |-5x|-3x+12=3& —5x-3x+12=0 < 8x=12

< x= % = % gia tri nay khong thoa man diéu kién x <0 nén nd khong 1a nghiém.

Vay phuong trinh da cho v6 nghiém.
Ciu 6. Xic dinh cdc so hitu ty a va b dé da thifc x* + ax + b chia hét cho da thifc x> + x + 2.

Giai
Thuc hién phép chia
x3 + ax + b xX2+x-2
X+ x2 - 2x ——
x*+@+2)x + b x-1
Tx2- X + 2

(a+3)x+(b-2)
Dé chia hét, da thitc du phai dong nhat biing 0, nén :

{a +3=0 {a =-3
=S
b-2=0 b=2
Vay v6ia =-3; b =2 thi x* + ax + b chia hét cho x* + x + 2.
Céu 7. Cho biéu thirc (2x? -3)2°'7 sau khi khai trién duoc da thic, tong cac hé sb cia da
thuc la: Thay x=1 ta dugc -1
Cau 8. Xic dinh a va b dé da thic x* - 3x* + 2x? - ax + b chia hét cho da thiic x> - x - 2.
HD: sir dung phuong phép gia tri riéng, ta dugc két quaa=2; b =-4.
Céu 9. Cho A ABC vudng tai A. Trén BC lay diém M, trén AB lay diém N, trén AC lay
diém P sao cho BM=BN, CM = CP. Tinh s6 do goc PMN




0_
VL

2

0o_ 0o _ 0o _
1\43=—1802 ¢ :>Mz:1800—(M1+M3):180°—180 BFI180° -C_ 450
B+C=90"

Cau 10. Cho tam gidc ABC c6 B=120", AB=6cm, BC = 12cm, phan giac BD.
a) Tinh BD.

Bl

Ké AB'//BD=> AABB la tam giac déu= AB'= AB = BB'=6cm
1
§BD _BC_ o AB'BC_ABBC_2 ., 2. , 0

AB' CB' CB' 3AB 3 3
Cau 11. Cho tam giac ABC vudng tai A, goi I 14 giao diém cac duong phan giac .

a. Biét AB=5 cm, IC=6 cm . Tinh d¢ dai BC .

b. BiétIB =+/5cm, IC=+/10 cm . Tinh d6 dai AB va AC .

Gidi

a. KéBH L BItai H,CH cit BA taiD.
Ta c6 tam giac BCD can nén CH=HD . bat BC=x thi AD=x-5,
Tam giac CHI Vu()ng can co :

6 12
CIH=45" = CH— = DC=
| A
Ap dung dinh 1y Pitago cho tam giac ACD vudng tai A ta co : D

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

A
c o
CIH=45" = CH= =J5=BH =2J5cm
NN
Ap dung dinh ly Pitago cho tam giac vuong 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

2Secp=BH.CD=AC.BD . Suy ra AC=
BD BC




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

car11. Cho tam giac ABC vuong tai A , duong cao AD iing véi canh huyén BC cat
duong phan giac BE tai F (E thuoc AC ) . Chitng minh rang :

DF  AE

FA EC
Suy xét : DF va FA 1a hai doan thang
tao nén boi duong phan giac cua géc B
trong tam giac BAD cit canh doi dién
v6i goc B nén ty s6 cia chiing bang BD E
: AB . Tuong tu AE va EC ciing vay , ty
s0 cua chiing bang AB : BC . Vay
muon co ty lé thire trong két luan ta
can chiing minh :

BD : AB = AB : BC 1a dugc . Ta nhan & 9
thay ADBA©AABC ma BD &BA ; B

AB & BC la hai cap canh tuong img
cua hai tam giac néi trén suy ra PPCM

Cau 13. Ba duong cao AD , BE , CF cua tam giac ABC gap nhau tai H. Chiing minh
rang : DA.DH = DE.DF .

Suy xét : Muén chitng minh DA.DH

= DE . DF ta bién déi thanh ty l¢ thitc

DA : DF = DE : DH, roi chiing minh ty

lé thic nay . DA, DA 1a hai canh cua

tam giac DAE . DF , DH la hai canh cta F

tam giac DFH ta phai tim cach chiing

minh hai tam giac nay dong dang véi E

nhau . Muén cho hai tam giac dong

dang thi can phai c6 hai géc tuong itng

bang nhau tirng doi mot. Vi ti giac A F

DC néi ti€p nén c6 goc DAE = goc A FH

va ta c6 gocADE = goc FDH nén ta co

thé chitng minh hai tam néi trén dong

dang duoc . C
B D

Cau 14 Cho hinh chit nhat ABCD. Trén dudng chéo BD lay diém P, goi M la diém dbi
xtng cta diém C qua P.
a.Tu giac AMDB Ia hinh gi? Vi sao? q
b.(ﬁ()i EvaF I?}n luot 1a hinh chiéu cua diém M 1én AB, AD. Ching minh EF//AC va ba
diém E, F, P thang hang.
C.th’mg minh rang ti s0 cac canh cua hinh chit nhat MEAF khong phu thudc vao vi tri cua
diém P.
Lo . PD_9 s . 1A

d.Giasdt CP L. BDvaCP=2,4cm, PR = 16 Tinh cac canh cua hinh chit nhat ABCD.

V¢ hinh, ghi GT, KL ding



a.Goi O 1a giao diém 2 duong chéo ctia hinh chir nhat ABCD.
=>PO la duong trung binh cia tam giac CAM.
=> AM//PO
= tr giac AMDB 14 hinh thang.
b.Do AM //BD nén goc OBA = goc MAE (dong vi)
Tam giac AOB can & O nén goc OBA = goc OAB
Goi I 1a giao diém 2 dudng chéo ctia hinh chitr nhat AEMF thi tam giac AIE can ¢
nén goc IAE = goc IEA.
Tt chiing minh trén : c6 goc FEA = goc OAB, do do6 EF//AC (1)
Mat khac IP la duong trung binh cua tam giac MAC nén IP // AC (2)
Tir (1) va (2) suy ra ba diém E, F, P thang hang.
~. MF AD A 2
c. AMAF ~ADBA (g-g) nén T khong do.

pp 9 .. PD_PB

d.Néu 5 =g ~k=PD=9%.PB=16k
Néu CP L BD thi ACBD~ADCP (g-g)=>< -2
PD CP
do d6 CP>=PB.PD
hay (2,4)*=9.16k* =>k=0,2
PD =9k = 1,8(cm)
PB =16k =3,2 (cm)
BD =5 (cm)
C/m BC>=BP.BD =16
do d6 BC =4 (cm)
CD =3 (cm)
Cau 15. Cho tam gidc ABC, dudng cao AH, vé phan giac Hx cua A

gbéc AHB va phan giac Hy cua goc AHC. Ké AD vuong goéc voi

Hx, AE vudng goc Hy.
Chung minh rang t giac ADHE 13 hinh vuong
HD giai:
- ADHE la hinh chi nhat vi ¢6 3 goc vudng
£ D, ZE (theo GT); £H=450+450
- AEAH va ADAH la A vudng can vi

0
459 | e 0




c6 1 gobc =450 = AD =HD =HE =HF

=>» ADHE la hinh vuong (dpcm)
Cau 16.Truong Tiéu hoc Xuan DPinh tham gia hoi khée Phu Déng, c6 11 hoc sinh doat giai, trong d6 c6 6
em gianh it nhét 2 giai, c6 4 em gianh it nhat 3 giai va c6 2 em gianh mdi ngudi 4 giai. Hoi trudng d6 da
gianh duoc bao nhiéu giai ?
Bai giai:
C6 11 em doat giai, trong d6 c6 6 em gianh it nhat 2 giai nén sb hoc sinh gianh m61 em | giaila:11-6=
5 (em). C6 6 em gianh it nhat 2 giai, trong d6 ¢6 4 em gianh it nhét 3 giai nén s6 em gianh moi em 2 giai
13:6-4=2(em). C6 4 em gianh it nhit 3 giai trong d6 c6 ¢6 2 em gianh mbi em 4 giai nén sb em gianh
mdi em 3 gidila: 4 -2 =2 (em). S6 em gianh tur 1 dén 4 giaila:5+2+2+2=11 (em). Do d6 khong co
em nao gianh dugc nhiéu hon 4 giai. Vay sb giai ma trudng d6 gianh dugcla: 1x5+2x2+3x2+4x
2 =23 (giai).

IL. Phén tu ludn (12,0 diém)
Céu 1(3,5 diém): a. Ching minh ring: (n’— 5n® + 4n) : 120 véim,n e Z

Tacoé:n’—5n* +4n=n’-n*—4n’+4n =n’(n*- 1) — 4n(n?- 1)

=n(n-1)(n+ 1)(n-2)(n+2) latich cia 5 s6 nguyén lién ti€p trong d6
c6 it nhat hai so 1a boi ctia 2 ( trong d6 mot s6 1a boi cua 4, mot so6 1a boi cua 3, mot so 1a
boi cua 5).
Vay tich ctia 5 s6 nguyén lién ti€p chia hét cho 8,3,5 = 120.

b.Giai phuong trinh v6i nghiém la s6 nguyén: X(x* +x+ 1)=4y(y+1).

+ Phuong trinh dugc bién doi thanh: (x + Dx*+1)= Qy+1) 2
+ Ta chiing minh (x + 1) va (x* + 1) nguyén t6 ciing nhau !
Vinéud=UCLN (x+1, x* + 1) thi d phai 1 s6 1& (vi 2y+1 [¢)

. x*+xid )
x+1:d , x+1:d . ,
, . =yx +ld = . =>2:d madlénénd=1.
x“+1:d : x—1:
x+1:d

+ Nén muén (x + 1)(x > + 1) 12 s6 chinh phuong
Thi (x+1) va (x> + 1) déu phai 12 s6 chinh phuong

X’ +1=k k=1 k=—1
bat: 5 =k+x)k-x)=1=> hoac
X

+ V6ix =0thi 2y + H’=1=> y =0 hoac y = -1.(Thoa man pt)
Vay nghiém cua phuong trinh 1a: (x;y)

Ciu 2 (3,0 diém):
a. Tim da thuc f(x) biét f(x) chia cho x—3 thi du 2, f(x) chiacho x+4 thidu 9, con

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

Loi gidi
Taco: f(x)=(x-3)A4(x)+2 (1)
f(x)=(x+4)B(x)+9 (2)



f(x)=(x" +x-12)C(x)+ax+b

=(" +x-12)(x" +3)+ax+b (3)
Thay x =3 vao (1) ta c6: f(3)=2 (4)

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

Tir (3) taco: f(x)=(x-3)x+4)(x’+3)+ax+b  (6)

T (4) va (6): 3a+b=2 (7)
Tu (5) va (6): -4a+b=9 (8)
Tu (7)va(8)taco: a=-1,b=5

Viay f(x):(x2+x—l2)(x2 +3)—x+5.

b . ) 2 2 2
b.Cho X+2+Z =1va 4+ 24+% =0 . Tinh gid tri cua bi€u thifc: A = x_2+y_2+z_2
a b c x y z 2t
Giai:
Tu —+Z+— =1 :>(—+Z+£)2 =1
a b c a c
X oy 7z Xy yz zx
=> —2+—+—2 +2( —+_+_) =1
a- b ¢ ab bc ac
ab bc ac abc
Tir ﬁ+2+£ —0 => xyc+yza+xzb _ 0
Xy z abc

= yza+xzb+xyc=0
> A=1-2(-2y=1
abc
Céu 3 (4,5 diém): Cho hinh vuong ABCD, do dai cic canh biing a. Mot diém M chuyén dong
tréen canh DC (M =D, M= C) chon diém N trén canh BC sao cho £ MAN = 45°, DB thi tu
cat AM, AN tai E va F.

1. Chiing minh: © ABF °AMC
2.Ching minh £ AFM = Z AEN =90°

3. Chitng minh SA aer = % S A
4. Chiing minh chu vi tam gidc CMN khong déi khi M chuyén dong trén DC



K D M C

1. Chiing minh: °© ABF # °AMC ( 1,25 diém)
-Tacm: £ ABF =Z ACM = 45°
- Z BAF = Z MAC ( vi ciing cong v6i géc CAN bing 45°)
suy ra : ° ABF déng dang °AMC

2. Ching minh £ AFM = Z AEN =90° ( 1,5 diém)

Td A AFB #A AMC (g.9)
AF _AB _ AF _ AM
AM  AC AB  AC
C6 £ MAF =/ BAC =45 "°(2)
Tulva2=> A AFM # A ABC

=> /AFM = Z ABC =9(°

C/M hoan toan tuong tu ¢c6 £ AEN = 90°
vivay Z AFM = Z AEN =90°

@

3.Saaer=1/2Saamn (2 diém)

C6 AAFM#A AEN => A0 _AE
AM AN
—> AAEF#A AMN (c.g.0)=> 22 _ (AP )
SAMN _ AM

C6 LFAM =45, £ AFM =90°

=> A AFM Vuong can dinh F nén AM? = AF* + FM? =2AF?
AF , 1

=>(—)" ==
AM

2
Thay vao (1) ta duoe 225 = 1 hay: SA AEF=1/25A AMN
SAMN ~ 2

4.. C/M chu vi A CMN khong déi ( 1,25 diém)
Trén tia d6i ctia tia DC 14y diém K sao cho DK = BN
A ADK = A ABN => AK = AN va Z BAN =/ DAK.

do d6 A AMN = A AKM (c.gc) => MN=KM

Vivay: Chuvi ACMN =MN + CN +CM =CM + KM + CN
=CD+KD+CN =CD +NB+CN
=CD + CB = 2a khong doi

Tiic 1a: Chu vi A CMN khong thay déi khi M chuyén dong trén canh DC
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Céu 4 (1,0 diém): Cho a; b; cla s6 do ba canh ciia tam gidc chdng minh ring

a + b + ¢ ZE bitx=b+c;y=c+a ;z=a+b
b+c c+a a+b 2

mcéa=2i£:£; b=£iﬁ:z;c=£il:E
2 2
a6 (1) & y+z—x+z+x—y+x+y—z ZE
2x 2y 2z 2
DA AT I DT R P
X X y oy z z

s(Z+H+E+YH+E+Y) 26 1aBdt ding?
x y X Zz y z

Hét
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