PE SO 1. PE THI CHON HSG TOAN LOP 8

Cau 1. (3 diém)
a) Phan tich da thirc a*(b—c)+b”(c—a)+c’(a—b)thanh nhén t
b) Cho a,b,cla ba s6 d6i mdt khac nhau thoa man: (a +b+ c)2 =a’+b*+¢?
a’ b? c?

2 + 2 + 2
a“+2bc b"+2ac ¢ +2ab
¢) Cho x+y+z=0.Chttng minh rang: 2(x5 +y’+ z5) = 5xyz(x2 +y’ +zz)

Tinh gid tri cta biéu thic: P=

Cau 2. (2 di€m)
a) Tim s0 ty nhién n dé n+18va n—411a hai s6 chinh phuwong
2 2
b) Cho a,b>0thdéa man a+b=1.Ching minh (a+%j +(b+§j > %
Cau 3. (1 diém)
Cho hinh binh hanh ABCD ¢6 géc ABCnhon. Vé ra phia ngoiaf hinh binh hanh cac
tam gidc déu BCEva DCF. Tinh s6 do EAF
Cau 4. (3 diém)
Cho tam gidc ABCnhon c6 cac duong cao AA',BB',CC'va H la truc tam
a) Chtng minh BC'.BA +CB'.CA =BC?
HB. HC HA.HB HC HA _
AB. AC BC. AC BC.AB
¢) GoiD la trung diém ctia BC. Qua H ké duong thang vudng goc véi DH cat AB, AC

b) Chiing minh rang:

lan luot tai M va N. Chting minh H la trung diém caa MN.
Cau 5. (1 diém)
Cho hinh vuéng ABCDva 2018 duong thang cung cé tinh chat chia hinh vuong

/oqeA ’ M 2 r . M o7 A, \
nay thanh hai t gidc c6 ti s6 dién tich bang E.Chu:ng minh rang c6 it nhat 505 duwong

thang trong 2018 duong thang trén dong quy.

HUONG DAN GIAI

a) a’(b—c)+b’*(c—a)+c*(a-b)=a’(b—c)-b*(a—c)+c*(a—b)



b) (a+b+c)2 =a’+b*+c* < ab+ac+bc=0

a’ a’ a’
a’+2bc a’-ab-ac+bc (a_b)(a—C)
b2 b2 C2 C2
Tuong fu: b2+2ac=(b—a)(b—c) ' C2+2aC=(C_a)(C_b)
a’ b’ c*
= + +
a’+2bc b*+2ac c*+2ab
a’ b’ ¢

= - -

) S R (s M s (S
(a-b)a=c)(b-c)
(a—b)(a—c)(b—c)

c¢) Vi x+y+z:0::>x+y:—z:(x+y)3 =—z

3

Hay x3+y3+3xy(x+y):—z3 :>3xyZ:x3+y3+z3
3xyz(x2+y2+z2)=(x3+y3+z3)(x2+y2+zz)
Do do:
=x5+y5+z5+x3(y2+Z2)+y3(zz+x2)+z3(x2+y2)
Ma X2+y2:(x+y)2—2xy:zz—2xy(Vi x+y:—z)
Tuong tu: y* +z°> =x> —2yz; 2> +x* = y* —22zx
Vi vay: 3xyz(x2 +y’ +zz): X +y° +2° +x° (x2 —2yz)+y3 (y2 —22x)+z3 (Z2 —2xy)
:2(X5+y5+25)—2xyz(x2+y2+Z2)
Suy ra: 2(x5+y5+zs):5xyz(x2+y2+zz)
Cau 2.
a) Bé n+18va n—41 la hai s6 chinh phuong
©n+18=p’va n-41=q°(p,qeN)
=p’-q =(n+18)-(n-41)=59 < (p-q)(p+q) =59

« N p—q=1 p=30
Nhung 59 1a s6 nguyén to, nén: =
p+q=59 q=29
T n+18=p* =30> =900 = n =882
Thay vao n—41,ta duoc 882-41=841=29" =g’
Vay véi n=882 thi n+18va n—411a hai s6 chinh phuong
b) Cé: (a—b) 20 a’+b*~2ab>0<a>+b*22ab  (*)

D&u dang thiec xay rakhi a=b

2 2
, 1 25 1 1 25 1
*) cd: — =>5 — ; b+-— —=>5/b+=
Apdung( )co (a+b] + 1 (a+bJ ( +aj + 1 [ +aJ



s o] o] o))
©(a+%j2+(b+§j2+2—2525{(a+b)+(§+%ﬂ

2 2
= a+l + b+l +§25+5 1+l (Vi a+b=1)
b 2 b

a a

Véi a,bduong, chiitng minh 1 + 1, 4

> =4 (Vi a+b=1)
a b a+b

D&u bang xay ra khi a=b

2 2
Ta duwoc: (a+lj +[b+1j +§25+5.4
b a 2

2 2
= a+l + b+l ZE.Dﬁudéngth{rcxéyra (:)a=b=l
b a 2 2

Cau 3.

Chttng minh duwoc ABE = ECF

Chtrng minh dwgc AABE = AFCE(c.g.C) = AE=EF
Twong tu: AF =EF

— AE =EF = AF = AAEFdéu = EAF =60’

Cau 4.

B A" D C
BH BC'

a) Chtng minh ABHC'~ABAB'= — =—= BH.BB'=BC'.BA

AB BB'

ey



Chttng minh ABHA'~ ABCB'= gI(_:I ]1331; = BH.BB'=BC.BA' (2)

Tix (1) va (2) =BC'.BA=BA".BC

Twong tu: CB'.CA=CA'.BC

= BC'.BA+CB'.CA=BA'BC+CA'BC=(BA'+A'C).BC=BC’
BH _BC' _ BHCH _BC'.CH _ Sy

AB BB' ~ABAC BB'.AC S,

AHBH S, AHCH S,
CBCA S,,. CBAB S,

N HB.HC N HA.HB N HCHA S,
ABAC ACBC BCAB S,..

b) C6

Twong tu:

HM AH

Chu inh AAHM ~ ACDH|g. ——=— 3
C) tng min (g g) = HD D (3)
AH HN
Chu h AAHN ~ ABDH — = 4
tng min (g g) = BD HD (4)

Ma CD=BD (gt) (5)
Tix (3),(4),(5)= El\[/)[ Elr\)l HM = HN = H1a trung diém cuia MN

Cau 5.
Goi E,F,P,Qlan luot la trung diém cua AB,CD,BC, AD.Lay cac diém I, G trén EF va K, H
tréen PQ thoa man:

IE_HP GF KQ 2

F HQ "GE KP 3
Xét d 1a mot trong cac duong thang bat ky da cho cat hai doan thang AD, BC, EF Ian luot

tai M,N,G".Ta cé:

AB.(BM+AN)
SABMNZEC> 2 ZZQEZEQGEG' hay d qua G.
Seowt 3 CD.(CM+DN) 3 "GF 3
2

Tt 1ap luan trén suy ra mdi duong thang thoa man yéu cau ctia ¢é Cau déu di qua mot

trong 4 diém G,H,L K

Do c6 2018 duong thang di qua 1 trong 4 diém G, H, I, K theo nguyén ly Dirichle phai ton
1 , : PR

tai it nhat {2(1 8} +1=>505 dueong thang cung di qua mot diém trong 4 diém trén.

Vay ¢ it nhat 505 duong thang trong s& 2018 duong thang da cho dong quy.
(Hoc sinh lam cich khic néu ding van dwoc diém toi da)
PE SO 2. PE THI CHON HSG TOAN LOP 8
Cau 1. (3 di€ém)



4

1) Chtng minh : (x+y)(x3 -x’y +xy® —y3) =x'-y
2) Phan tich da thitc thanh nhan ti: x(x + 2)(x2 +2x +2)+1
3) Tim a,b,cbiét: a’ +b*+c* =ab+bc+acva a® +b°* +c* =3
Cau 2. (4 diém)
2

2 22 2
Cho bi€u thite: P==—| X+ ¥ X ¥ | X"V 4 x20;y #0;x %y
X X" +Xy Xy Xy+y X" +Xy+y

1) Ruat gon biéu thic P.
2) Tinh gid tri ctia biéu thitc P,biét x,y thoa man dang thic:
X’ +y*+10= 2(x—3y)

Céu 3. (4 diém)

1) Giai phuong trinh: (6x + 8)(6x + 6)(6x + 7)2 =72

2) Tim céc cdp s6 nguyén (x; y) thoa man: x* +x+3=y’
Cau 4. (2 di€m)

Cho cac s8 a,b,cthoa man 1>a,b,c>0.Chiing minh rang: a+b*+c’-ab-bc-ca<1

Cau 5. (5,5 diém)

Cho hinh vuéng ABCD c6 canh bang a, biét hai duong chéo cat nhau tai O.Lay
diém Ithudc canh AB, diém M thudc canh BCsao cho IOM =90° (I va M khdng trung véi
cac dinh cua hinh vuéng). Goi N 1a giao diém caa AMva CD, K la giao diém ctia OM va
BN.

1) Chtng minh ABIO=ACMOva tinh dién tich tt giac BIOMtheo a
2) Chtng minh BKM =BCO
_ 1 N 1
CD* AM* AN?

3) Chtng minh
Cau 6. (1,5 di€m)
Cho tam giac ABC(AB < AC), trong tam G.Qua G vé duong thang d cat cac canh

AB, ACtheo thtt tw & Dva E. Tinh gi4 tri biéu thirc AB + E
AD AE

HUONG DAN GIAI

Cau 1.
1) Taco: (x+y)(x3 —x’y +xy’ —y3)
— 5t —x3y+x2y2 —Xy3 +X3y—X2y2 +Xy3 _y4

:X4_y4



Vay dang thitc duoc chitng minh.
x(x+2)(x2+2x+2)+1:(x2+2x)(x2+2x+2)+1
2) Taco: =(x*+2x) +2(x*+2x)+1
:(x2+2x+1)2 :(x+1)4
3) Biénd6i a’+b*+c? =ab+bc+ca vé (a—b) +(b-c) +(c—a) =0
Lapluansuyra a=b=c

Thay a=b=cvao a® +b*+c* =3 tacd: 3a° =3 a’=1<a=11

Vi a=b=c=1
ay a=b=c=-1

Cau 2.
1) Véi x#0;y #0;x# -y ta co:

b 2 [Xy=(X -y )(xry) =" | xy
T x xy(x+y) XXy +y?

2 xy(xoy)-(x-y)(xty)  x+y
X xy(x+y) XXy +y?
(x—y)(x2+xy+y2) X+
X xy(x+y) XXy +y?
_2 Xx-y _x+y
_X Xy B Xy

2) Tacd: X’ +y* +10=2(x—3y)

2
=+
2

S X =2x+1+y*+6y+9=0

c:>(x—1)2 +(y+3)2 =0
. {x=1
Lap luan = (tm)
y=-3

x+y _1+(-3)
Xy 1.(—3)

Nén thay x =Ly =3 vao bi€u thirc P = - %

Cau 3.
1) Dit 6x+7=t.Tacé: (t+1)(t-1)t =72<:>(t2 —1)t2 =2t —t2-72=0

2

X=—=
St=13= 3
5

X=——

3

Vay phuong trinh c6 tap nghiém S = {%2,%5}



2) X} +x+3=y? &4 +ax+12=4y° & (2x+1) —dy* =-11
& (2x+2y+1)(2x-2y +1)=-11

[ (2x+2y+1=1 _[x=-3
2x-2y+1=-11 |y=3

2x+2y+1:—1:> x=2
2x—-2y+1=11 y=-3
2x+2y+1=11 |x=2
=
2x-2y+1=-1

2x+2y+1:—11:> x=-3
2x-2y+1=1 y=-3

y=3

Cau 4.

Vi b,ce[O;l] nénsuy ra b’ <b;c’ <c

Do d6: a+b*+c’—ab—bc—ca<a+b+c—ab-bc—ca (1)

Lai cé: a+b+c—ab—bc—ca=(a—1)(b—1)(c—1)—abc+1 (2)
Vi a,b,ce[O;l] nén (a—l)(b—l)(c—l)ﬁO;—achO

Do dé twr (2):>a+b+c—ab—bc—ca£1 (3)

Tt (1) va (3) suy ra a+b*+c’ —ab—bc—ca<1

Cau 5.
A I B
@) M K
E D C N

1) IBO=MCO (: 45" ) (Tinh chat duong chéo hinh vudng)
BO=CO (tinh chat dwong chéo hinh vudng)
BOI = COM (cung phu v6i BOM)
= ABIO = ACMO(g.C.g)

= SBIO = SCMO ma SBMOI = SBOI +SBMO

1 1
= ZSABCD = Zaz

2) Ta cé: ABIO = ACMO(cmt) = CM = B = BM = Al

Do d6: Sgyior =Scmo +Semo = Ssoc



Vi CN//ABnén M:A—M:IA AM = IM//BN

CM MN 1B MN
Ta c6: OI = OM(ABIO = ACMO) = AIOM can tai O =IMO =MIO =45

Vi IM/ /BN = BKM =IMO = 45" = BKM = BCO
3) Qua Aké tia Axvuong géc AN cat CD tai E.
Chitng minh AADE =AABM(g.cg)=> AE=AM

Ta co: AANE vuodng tai A co AD L NE
_AD.NE _ AN.AE

AEN —
2

S = AD.NE=AN.AE = (AD.NE)’ = (AN.AE)’

Ap dung dinh 1y Pytago vao AANE ta c6: AN? + AE* = NE?

(2)

2 2
:>AD2.<AN2+AE2):AN2.AE2:>AN ;AE = 12:> 12+ 12= 12
AN°.AE* AD AE® AN° AD
Ma AE=AMva CD=AD= —— =1 _, 1
CD* AM® AN
Cau 6.
Goi M la trung diém cua BC
Qua B vé duong thang song song véi d cit AM tai I, ta cé: AB _ Al (1)
& g song song AD  AG
AC _ AK
Qua C vé duong thang song song véi d cat AM tai K, ta c6: Ag G

Tir (1) va (2) suy ra 20 4 AC _ ALTAK 3)
AD AE  AG
Mit khéc : Al+AK =(AM-MI)+(AM+MK)=2AM(4)

(Vi MI=MK do ABMI = ACMK)




AB_AC_2AM _2AM _
AD AE AG iAM

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

Tt (3) va (4) suy ra 3

PE SO 3. PE THI CHON HSG TOAN LOP 8
Cau 1. (4 diém)

Chobiéhth{rc:A:( 1 2 5—X].1—2x

I-x 1+x 1-x2 ) x*-1
a) Ruat gon biéu thic A
b) Tim cac gia tri nguyén cua x d€ biéu thiec A nhan gia tri nguyén
0) Tim xdé |A|=A
Cau 2. (6 diém)
a) Giai phwong trinh: x* +x*>+6x-8=0
b) Tim nghiém ty nhién ctia phuong trinh: x* +2x—-10=y”
c) Cho a’+b’+c’ =3abc véi a,b,c#0

Tinh gi4 trj biéu thirc P = (1 +3] (1 +9][1 + Ej
b C a

Cau 3. (4 diém)
a) Tim cac sd c6 3 chir s6 chia hét cho 7 va tong céac chir s6 cia no cling chia hét cho 7
b) Cho X,y,zla cac s6 thuc dwong thdéa man: x+y+z=1.
Tim gia tri nho nhat cua biéu thiee: M = L. r1
l6x 4y =z
Cau 4. (4 diém)
Cho hinh chit nhat ABCDcé AB=a=12cm,BC=b =9cm. Goi H la chan dwong
vudng goc ké tir A xudng BD
a) Chuing minh tam gidc AHBdo6ng dang véi tam giac BCD
b) Tinh d¢ dai doan théng AH
c) Tinh dién tich tam giac AHB
Cau 5. (2 diém)
Cho tam giac déu ABC.Goi M, NTan lugt 1a cac diém trén cac canh AB va BC sao
cho BM =BN. Goi G la trong tam ABMN va I la trung diém ctia AN.Tinh cac goc cta tam
giac ICG.

HUONG DAN GIAI
Caul.



a) DKXD: x # +1;x ;t%

A:(1+x+2(1—x)—(5—x)j x2 -1

1-x° 1-2x

2 xz—l_ 2
1-x*> 1-2x 1-2x

=1(kt
b) Anguyén, ma xnguyén nén 25(1—2x), ttr d6 tim duoc x = 1(ktm)
x =0(tm)
Vay x=0
¢) Taco:

‘A‘:A<:>A20<:>1—2x>0<:>x<%

/ 7 . OA - A 1
Két hop véi diéu kién: -1#x< 5

Cau 2.
a) Phan tich dwoc (x—l)(x3 +x +2x+8) =0

& (x=1)(x+2)(x* -x+4)=0 (1)

o
x+2=0

C o2 x=1=0 x=1
Vix*-x+4>0= (1)
xX=-2

b) Ta ct: xC+2x-10=y* & (x+1) —y* =11
& (x+1+y)(x+1-y)=11 (2)
Vi x,yeNnén x+1+y>x+1-y>0
(2) viét thanh: (x+1+y)(x+1-y)=11.1
{x+1+y:11 {x:5
R R
x+1-y=1 y=>5
Vay (x;y):(5;5)

c) Bién doi gia thiét vé dang:

%(a+b+c)[(a—b)2+(b—c)2+(c—a)1=0
@[a+b+c=0
a=b=c

Véi a+b+c=0tinh duoc: Pz(%cj(_—aj[ij=—l

C
Véi a=b=ctinh dwoc: P=222=8
Cau 3.

a) Goi s6 c¢6 ba chit s6 can tim la abc



Ta co: 52(98a+7b)+2a+3b+c

Vi abci7 = 2a+3b+ci7 (3)

Mit khac, vi a+b+c:7  (4),kéthop véi (3) suy ra b—c:7

Do d6é b—cchi c6 thé nhan cac gia tri —7;0;7

V6i b—c=-7=c=b+7.Két hop vdi (4) ta chon duoc cac sd 707;518;329 thoa man.
Véi b—c=7=b=c+7.Do6ivai tro b va ccta truong hop trén ta dwoc cac cap s6
770,581,392 thoa man Cau toan.

Véi b—c=0=b=cmado (4) nén a+2b:7

Do 1<a+2b<27nén a+2b chi ¢ thé nhan cac gia tri 7;14;21.

Ttr d6 ta chon dwoc 12 s6 thoa man la 133;322;511;700; 266; 455 ;644;833;399; 588; 777;966
Vay 6 18 sd thdéa man Cau toan: 707;518;329;770;581;392 ;133;322;511;700 ;266
;455; 644, 833;399; 588;777;966.

b) Vi x+y+z=1 nén: M—L i 1 i+i+l (x+y+z)
6x z \1l6x 4y z

4y
2 x Yy Y,z
16 {4y 16x z 16x z
4x -2 +24 2 4x -2
Ta c6: ——+— _16C +dy” ( x-2y) s ( = y) o 1(Vx y>0)
4y 16x 64xy 64xy 64xy 4 4

Tuwong tu: —+i>1 y+—>1(Vx y>0)
z 16x 2’z 4y

1
X==
211 1, 49 =2y =2 ;
Tedd M2 —+—+-+1=—.Ddu "="xayra < x+y+z=1= y:z
16 4 2 16 7
x,y,z>0 4
X ==
7
VayGTNNcuaMla—9<:>x—1 y:z;z:é
16 7 7 7
Cau 4.
A B
D C
a) Chtng minh duoc AAHB ~ ABCD(g.g)
b) AAHB -~ ABCD(cmt) = o ~AB _ ppy_ 2D
BC BD BD



Ap dung dinh ly Pytago duoc: BD = VAD? + AB* =+/225 =15(cm))

Tt d6 tinh duoc: AH = % =7,2(cm)

c¢) AAHB~ ABCD theo ti s6 k=£=£
BC 9

Goi S,S'Ian luot 1a dién tich cia ABCDva AAHB, ta cé: S =54cm?

. 2
S_weo|22] og- 72Y 54 =34,56(cm?)
S 9 9

Vay dién tich tam gidc AHB bang 34,56(cm?)

Cau 5.

Ta c6 BMN la tam giac déu, nén G la trong tam ctia ABMN. Goi P la trung diém ctia MN,
P 1 , A s
Ta co: or_1 (tinh chat trong tam tam gidc déu)
GN 2

Pl PI 1 P PI 1
Lai c6: 2L = suy ra =8 (1)
GN NC 2

Mit khac: GPI = GPM+MPI =90° +60° =150°
Va GNC=GNP+PNC =30°+120° =150°, do d6 : GPI =GNC (2)

Tt (1) va (2) suy ra AGPI ~ AGNC(c.g.c)=PGI=NGCva GI= %GC
Ma IGC = 60° (IGC — PGN = 60° )

Goi K 1a trung diém ctia GC thi GI=GK = %GC, suy ra AGIK déu nén IK = %GC

biéu nay ching to AGIC vudng tai I
Vay GIC = 90°;1GC =60°; GCI = 30"
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 4. PE THI CHON HSG TOAN LOP 8



Ciu 1. (2 di€m)
a) Phéan tich da thitc thanh nhan ti: (x2 — 2x)<x2 —2x —1) -6
b) Pa thirc f(x) =4x> +ax+bchia hét cho cac da thitc x—2;x+1. Tinh 2a—3b

Cau 2. (2 diém)
a) Cho a_=1+2+3+..+n.Chitng minh rang a_-+a_ 12 mot s6 chinh phuong

2
b) Chting minh rang voi moi s3 tw nhién n thi phan s& 10112 ontd toi gian
20n" +20n+9
Cau 3. (3 diém)
3,34 3 T A e Xyz
a) Cho x’ +y” +z” =3xyz. Hay rat gon phan thitc: P =
(x+y)(y+z)(z+x)

1*+4 5*+4 9*+4 17*+4
3444 7 44 110 +4 194 +4

b) Tim tich: M=

Cau 4. (4 diém)
a) Cho x=by+cz;y=ax+cz;z=ax+byva x+y+z=0;xyz#0.

CMR: L + L + L
1+a 1+b 1+c
b) Cho 1+1+1=0, tinh gia tri cia biéu thirc sz—f+x—f+¥
X y z Xy oz

Cau 5. (3 diém) Cho biéu thikc: P = :

2 =2x+1 | x 1-x x*=x

x> +x [x+1 1 2—x2j
- +
a) Rat gon biéu thic P
b) Tim xdé P<1
c) Tim gia tri nho nhét caa Pkhi x >1
Céu 6. (3 di€m) Cho hinh vuéng ABCD, goi E,Fthtt tw la trung diém ctia AB,BC.
a) Chiing minh rang: CE L DF
b) Goi MIa giao diém ctia CEva DF.Chting minh rang: AM = AD
Céu 7. (3 di€m) Cho tam gidc ABC.Vé ¢ ngoai tam gidc cac hinh vudng ABDE, ACFH.
a) Chutng minh rang EC=BH;EC | BH
b) Goi M, N thit tw la tam cua cac hinh vuéng ABDE, ACFH. Goi I 1a trung diém cua
BC.Tam gidc MNIla tam gidc gi ? Visao ?

HUONG DAN GIAI
Caul.

a) (x+1)(x—3)(x2 —2x+2)

b) Da thitc f(x)=4x> +ax+b chia hét cho cic da thitc x—2;x+1nén:



f(2)=0=32+2a+b=0(1)
f(-1)=0=>-4-a+b=0 (2)
T (1) va (2) ta tim duwoc a=-12;b=-8
Vay 2a—-3b=0
Cau 2.
a) Taco: a_,=1+2+3+...+n+n+1

n(n+1)+n+1:n2+zn+1

a +a , =2(1+2+3+...+n)+n+1=2.

=(n+1)" 1amét s8 chinh phuong.
b) Goi d1a UCLN ctia 10n* +9n+4va 20n> +20n+9

10n* +9n+4id 20n* +18n+8:d . o A
= i . =2n+1:d =>dlasb tgnhién lé
20n*+20n+9:d  |20n® +20n+9:d

Mit khac: 2n+1:d = 4n”*+4n+1:d =20n* +20n+5:d =4:d, ma dlénén d =1
Vay phan sd trén t6i gian
Cau 3.

a) T x’+y’+2z° =3xyzchira dwgc x+y+z=0 hodc x=y=z

THl: x+y+z=0=>x+y=-z,x+z=-y,;y+z=-x=>P=-1

TH2:x=y=z:>P=%

b) Nhan xét duoc: n'+4=| (n-1)"+1] (n+1)"+1]. Do do:
L(22+1)  (#+1)(67+1)  (167+1).(187+1) 1 1
(22+1).(42+1) (62 +1).(82+1) (182+1).(202+1)_202+1_401

Cau 4.

a) Twgia thiét = 2cz+z=x+y=2cz=X+y—-z

X+y—2z X+y+z 1 2z
=c= =c+l= = =
2z 2z c+l x+y+z
Tuong tu: 1 = 2x ; 1 = 2y . Khi dé: 1 + 1 + 1 =
1+a x+y+z 1+b x+y+z 1+a 1+b 1+c
b) Tw l+1+1:0:>l3+l3+l3:i
X y z X’y zo Xyz
Khi dé:
P:y—f+x—f+x—}27:x};z+x};z+x};z:xyz.(%+i3+l3J:xyz.i:3
Xy oz X y z X’y oz Xyz

Cau 5. a) DKXD: x#0;x#=1L,x=-1



Rut gon Ptacéd: P= X

X_
i)
2 2 2 Py 1
b) P<l& X de X —1<0<:>X—X+1<0<:>#<0
x—1 x—1 x—1 x—1
o x-1<0ex<1
Vay véi x<1lva x#0;x=-1thi P<1
2 2 _
c¢) Taco: P= X _X 1Jr1=x+1+L=x—1+L+2
x—1 x—1 x—1 x—1

Khi x>1;x—1>0.Ap dung bat dang thtrc C6 si ta co: x—l+%22.Dé’u "="xay ra khi
X_

va chi khi x =2.Vay GTNN cua P bang 4 <>x =2
Cau 6.

a) Chung minh dugc ACBE = ADFC(c.g.c)=C, =D,

Laicd: C,+C,=90"=D,+C, =90 = CE L DF
b) Goi K1a trung diém ctia CD. Chirng mnh duoc tit gidc AECK1a hinh binh hanh
suy ra AK//CE
Goi Nla giao diém caa AKva DF.ADCMc6 DK =KCva KN//CM nén N la trung diém
cua DM. Vi CM 1L DM(cau a), KN//CM = KN L DM
Tam giac AADMcé ANIa duong cao dong thoi la trung tuyén nén la tam giac can tai A.
=AM=AD
Cau 7.



B N (o
a) Chung minh dugc: AEAC = ABAH(c.g.c)= EC = BH, AEC = ABH
Goi Kva O thtt tu la giao diém ctia ECvdi BA va BH
Xét AAEK va AOBK c6: AEK = OBK; AKE = OKB = EAK = BOK

— BOK =90°.Vay EC L BH

b) Ta co: MI//EC;,MI = %EC;IN//BH;IN = %BH

Ma EC 1L BHva EC=BHnén MI=INva MI LIN
Vay tam gidc MIN vudng can tai I

(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)

PE SO 5. PE THI CHON HSG TOAN LOP 8
Cau 1. (2,0 diém)

a) Tim gid tri ciia a dé (21x2 -9 +x+x* +a)§<x2 —x—2)

b) Chting minh rang n* —2n’ —n” +2n chia hét cho 24 véi moi neZ
Céu 2. (2,0 diém)
a) Cho a+b+c=0.Chtng minh rang a’+b’+c’ =3abc
1 1

b) Cho —+—+1:O, (véi x=0;y 20,2 #0)
X y z

; e o v o, YZ XZ X
Tinh gid tri cua biéu thtec Y_Z +—+ —}2’
X

y Z
Cau 3. (2,5 diém)

2 —_—
Cho biéu thtc : A:[ x| 8 N x—1 _EJ

2+x  4-x*
a) Tim diéu kién xac dinh, r6i rat gon biéu thiic A
b) Tim xd& A=—1
c) Tim cac gia tri cia xdé€ A<0
Cau 4. (1,5 diém)



Chttng minh rang trong mot hinh binh hanh, khoang cach tir mot diém trén duong
chéo dén hai canh ké (hai canh ké va duong chéo cung di qua mot dinh caa hinh binh
hanh), ti 1é nghich vdi hai canh ay.

Cau 5. (2,0 di€ém)

Goi M 1a diém nam trong xOy =m"(0 <m <90).Goi P, Q [an luot 1a hinh chiéu ctia

M trén Ox,Oy.Goi H, K Tan luot la trung diém caa OM, PQ
a) Chung minh HK 1 PQ
b) Tinh s6 do HPQtheo m

HUONG DAN GIAI

a) Thuong: x*—8x+15 vadu: a+30
Phép chia hétnén a+30=0=a=-30

n4—2n3—n2+2n:n(n3—2n2—n+2)
:n[nz.(n—Z)—(n—Z)J
:n(nz—1)(11—2):n(n—l)(n+1)(n—2)
n(n—l)(n+1)(n—2) la tich 4 sO nguyén lién ti€p trong do6 phai cd 1 s0 chia hét cho 2, mot
sO chia hét cho 3 va modt sO chia hét cho 4
Nén n(n-1)(n+1)(n-2):2.3.4 =24
Vay n*-2n’—n®+2n:i24
Cau 2.

a) (a+b+c)3=(a+b)3+3(a+b)2c+3(a+b)c2+c3
:(a—i-b)3+3(a+b)c.(a+b+c)+c3 :(a+b)3+c3
=a’+3a’b+3ab’ +b’ +c’ =a’ +b’ +c’ +3ab(a +b)
=a’+b’+c’+3ab(—c)(Vi a+b+c=0=a+b=-)

=a’+b’ +c® =3abc

b) Véia=t;b=t;c=d
X y z
Ap dung két qua cau a ta co: l3’+i3+l3:i

X’y z Xyz

2 2 2 3 3 3

y___yyyyy(i 1 13)
X y V4 X y Z X y Z

= xyz.i =3
Xyz



Cau 3.
a) bKXD: x#0;x#12
A:( 4x_ 8% j( x—1 _EJ_4x(2—x)+8x2_x—1—2(x—2)
2+x 4-x" ) \x¥*-2x x) (2+x)(2-x)  x(x-2)
_8x—4xP+8x* x-1-2x+4 _ 8x+4x’  3-X
(2+x)(2—x)' x(x—2) (2+x)(2—x)'x(x—2)
B 4x(2+x) x(x—2)_4x2
C(2+x)(2-x)" 3-x  x-3

x=-1
4x?
b) A=-1< =-le 4’ +x-3=0< 3
4
4x*
¢ A<0< 3<0<:>x—3<0<:>x<3
X_
Vay x<3;x#0;x#=+2tht A<0
Cau 4.
A _B
M P
D™ N K C

Ké PH L AD;PK L CD;PM//CD;PN//AD
Chting minh AHMP ~ AKNP(g.g)

PH PM PH DN
- = - =
PK PN PK PN

(do PMDN 14 hinh binh hanh)

Chttng minh ADNP ~ ADCB(g.g) = DN _PN

DC BC

DN _DC N PH _DC

PN BC PK BC
Cau 5.

(dfcm)




a) AMPOvuoéng tai P, duong trung tuyén PH = %OM

AMQOvuong tai Q, duong trung tuyén QH = %OM

— PH=QH => AHPQ can tai H=> HK 1 PQ
b) MHQ =2MOQ; MHP = 2MOP
— PHQ=2P0Q=2m° = PHK =m° = HPQ=90" - m°

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 6. PE THI CHON HSG TOAN LOP 8
Cau 1. (2 diém) Tim X biét :

2 1
X—=|<—=
3| 3

b) -3" =-6561
C) (2X _ 1)2012 _ (2X _1)2010

Cau 2. (2 diém)

a) SO twnhien A=1+2"" 1as8 nguyén t6 hay hop so ? Giai thich
b) Tim gid tri nho nhét ctia B=2x" +y” +2xy —8x+2028
¢) Tim x,y,zbiét: 10x* +y* +47° +6x—4y —4xz+5=0

Cau 3. (1,5 diém)

e ’ 2 A . Ao A2 ’ M A . A A? \
Mot khoi 8 co 3 sO hoc sinh doi tuyén Toan bang %so hoc sinh d¢i tuyén Anh va

N 4 A o A . A? v A . A? v , A . 7 A? A .
bang 5 s0 hoc sinh dodi tuyén Van. Doi tuyén Van co s6 hoc sinh it hon tong s6 hoc sinh

ctia hai d6i tuyén kia 1a 38 hoc sinh. Tinh s& hoc sinh ctia mdi ddi tuyén ?
Céu 4. (1,5 di€m) Cho x(m+n)=y(n+p)=2z(p+m) trong d X, y,zla cac s6 khac nhau va
khac 0, Chitng minh rang; m-n _ AP _ P~
x(y —z) y(z—x) z(x—y)

Cau 5 (3 diém) Cho tam giac ABCvudng can tai A. Goi M 1a mot diém nam giita A va B.
Trén tia d6i cua tia AC 1ay diém I sao cho Al=AM.

a) Chiing minh rang: CM L BI

b) Trén BC 1ay diém Psao cho BP =2CP.Trén nita mit phang bo 1a duong thang BC

c6 chira diém A, vé tia Pxsao cho xPB=60".Tia Px cit tia CA tai D. Tinh s& do

CBD

HUONG DAN GIAI



1 -1 2 1 1
<—o —<X——< - —<xx<1
3 3 3 3 3

b)-3" =—6561 hay —3" =—3° = x =8
O (2x-1)" =(2x-1)"" = (2x-1)"" ~(2x~1)
& (2x-1)"" | 1-(2x-1) | =0

& (2x-1)"" (1-2x+1)(1+2x~1)=0

2010

=0

S |2-2x=0<

1
2x-1=0 [X*73

x=1
2x=0 x=0

Cau 2.

a) 3%":i3nén c6 thé viét 3 =3n(eN)
S A=142"" =1 427 =1 (2" =(1+2“)[1—2“ +(2“)2}:A121 hop s8

b)B =2x7 +y° +2xy —8x + 2028
=x +2xy +y° +x* —8x+16+2012
=(x+y) +(x—4) +2012>2012

5 L x+y=0 x=4
Dang thirc xay ra < =
x-4=0 y=—4
x=4
y=-—4
0)10x* +y? +47° +6x—4y —4xz+5=0

c:>(9x2 +6x+1)+(y2 —4y+4)+(4zz—4xz+x2)=0

Gid tri nho nhat cua B 1a 2012 < {

c>(3x+1)2 +(y—2)2 +(2z—x)2 =0

1

3x+1=0 |X773
&1y-2=0 <qy=2
2z—-x=0 -1

7 =—

Cau 3. Goi s0 hoc sinh d¢i tuyén Toan, Anh, Van tht tu la x,y,z (x, y,zeN )

X+y)—
Tacé:szgyzéz:i:lzizﬁzﬁzz
37 47 5 18 16 15 (18+16)-15 19

Tinh dtng x =36;y =32;z =30va két luan

Céau 4. Vi xyz #0nén: x(m+n)=y(n+p)=z(p+m)



. x(m+n) y(n+p) z(p+m)

XyZ XyZ XyZ
hay.M+N_N+p _ptm
y. yZ B Xz B Xy
:(p+m)—(n+p):(m+n)—(p+m):(n+p)—(m+n)
Xy—yz yZ—Xy XZ—yZ
_m-n _n-p _ p-m
X(y—Z) y Z—X) Z(X—y)
Cau 5.
a)
I
] C
B H

Tia IMcét BC tai H

AABCvuéng can tai A nén C=45’, AIAM vudng can tai M nén [=45
ATHC 6 C+1=90° =H=90" = IH 1 BC

Chtng minh dwoc M la trec tam AIBC= CM L Bl
b)

D y

B P

Goi Ela diém d6i xting v6i Bqua PD= EP =PB =2PC

= ABPE can tai P nén dwong trung truc ctia PD ciling la phan giac
= BPD =DPE =60 = EPC = 60"

Chting minh duwgc AEPCvuong tai C



Chiing minh dwgc CDla phan giac caa APCE

Chiing minh dwoc EDIa phan gidc ngoai tai dinh E caa APCE
Chtng minh duoc yEP =150° = DEP =75"

Chtmg minh duwogc PBD=75" hay CBD =75’

(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)

PE SO 7. PE THI CHON HSG TOAN LOP 8
Cau 1. (2,0 diém)

X—y
X+y

a) Tinh gia tri ctia biéu thirc P = .Biét x> —2y” = xy(x+y #0;y # 0)

b) Tim X,ynguyén duong thoa man: x* -y’ +2x—4y-10=0
Cau 2. (2,0 di€ém)
a) Tim s6 du trong phép chia cuia da thic (X + 2)(x + 4)(x + 6)(x + 8) +2017 cho da thtec

x* +10x+21
b) Cho A=n’+10n*+n’+98n-6n’-26va B=1+n’—n.Chtng minh véi moi neZ
thi thuong cta phép chia A cho B 1a bi s ciia 6
Cau 3. (2,0 diém)
a) Cho ava b thoaman: a+b=1.Tinh gid tri ctia biéu thitc B=a’ +b’ +3ab
b) Cho cac s6 thue dwong X,y,zthéa man x+y+z=3
1 1
X’ +x y? +y+Z2 +z

Tim gia tri nhé nhat ctia biéu thic P =

Cau 4. (3,0 di€m) Cho tam gidc ABC, dudng trung tuyén AM.Qua diém D thudc canh
BC, vé duong thang song song véi AM cat duong thang ABva ACIan luot tai EvaF.
a) Ching minh DE+DF=2AM
b) Puong thang qua Asong song véi BC cat EF tai N. Chting minh N 1a trung diém
cua EF
¢) Ky hiéu S, 1a dién tich ctia hinh X.Chtng minh S, >16S, .S
Cau 5. (1,0 diém)
Trong mot dé thi ¢6 3 Cau toan A, B,C. C6 25 hoc sinh moi nguoi déu da giai duoc
it nhat mot trong 3 Cau d6. Biét rang;
- Trong s thi sinh khong giai dwgc Cau A thi s6 thi sinh da giai duwoc Cau B nhiéu
gdp hai lan sd thi sinh da giai duwoc Cau C
- S0 thi sinh chi giai duwoc Cau A nhiéu hon s0 thi sinh giai dwoc Cau A va thém Cau
khéc la 1 nguoi
- S8 thi sinh chi giai dwoc Cau A bang s thi sinh chi giai dwoc Cau B cong véi s8 thi

sinh chi giai dwoc Cau C.



Hoéi c6 bao nhiéu thi sinh chi gidi dwgc Cau B?

HUONG DAN GIAI
Caul.

a) X' -2y’ =xy & X —xy-2y’ =0<(x+y)(x—2y)=0
Vi x+y#0nén x-2y=0<x=2y

Khide p=2YY_¥_1
2y+y 3y 3
b) Ta co:

X’ =yt +2x—4y —10=0 & (x* +2x+1)—(y* +4y+4) -7 =0
& (x+1) ~(y+2) =7 & (x—y-1)(x+y+3)=7
Vi x,ynguyén duwong nén
X+y+3>x-y-1>0=>x+y+3=7 va x-y-1=1=x=3;y=1
Phuong trinh cé nghiém dwong duy nhat (x,y)=(3,1)

Cau 2.
a) Ta co:

P(x) = (x+2)(x+4)(x+6)(x+8)+2017 = (x* +10x+16 ) (x* +10x +24)+2017

Pit t=x*+10x+ 21(t #-3:t# —7) , biéu thite P(x) dwoc viét lai:
P(x) =(t—5)(t+3)=2017 = > -2t +2002

Do d6 khi chia t* —2t+2000 cho t ta c6 s& dw 1a 2002
b) Thuc hién phép chia, ta dugc:
Thuong ctia A chia cho Bla n’ —6n*+11n-6
Ta co:
n’—6n’+1ln-6=n’-n+12n-6n>-6
:(n—l)n(nJrl)+6(2n—n2 —1)
Vi (n - 1)n(n +1) la tich 3 s8 nguyén lién tiép nén chia hét cho 6
Va 6(211 -n® —1) chia hét cho 6

= Thuong cua phép chia Acho B 1a boiso ctia 6

Cau 3.
a) Ta co: B=a3+b3+3ab=a3+b3+3ab.(a+b)=(a+b)3=1(Vi a+b:1)
b) P= 1 N 1 N 1 1 1 1

X +x y+y Z'+z B x(x+1)+y(y+1)+z(z+1)

1 1 1 1 1 1 1 1 1 1 1 1
=t —— +—— =l —+—+— |- + +
x x+1 y y+1 z z+1 X y z x+1 y+1 z+1




Ap dung BDT 1,11, 7 va L i (1 + %J véi a,b,cdurong, ddu bang xay ra

a b ¢ a+b+c a+b

&a=b=c

Tacd ——<t[Loq], L 1Pl g L 11,
x+1 4 \x y14y z+1 4\z

Boi vay :

1 1 1 1 1 1 1
P=|—4+—+—|- + + > —+
X y z x+1 y+1 z+1 X

3[1 1 1} 3.3 9 3
yE b —=>=

4 4x+y+z 4

. 1+1+1+1+1+1]
X y V4

<=
N | =

~
|

X'y z

_2 3.3
4 4 2

Vay Mian%@x:y:z=1

Cau 4.

E
B D M c
DF _DC
Lap luan d d AM//DF) 1
a) Lap luan duoc: NYi MC( 0 /] )()
DE BD
—=——(do AM//DE) (2
AM BM( //IPE)@)
Tir(l)vé(Z):>DE+DF:BD+DC:BC=2(MB=MC)
AM BM BM

= DE+DF=2AM
b) AMDNIa hinh binh hanh

NF_FA _DM_AE_ NE _NF
ND AC BM AB ND ND

= NE =NF

2 2
C)AAMC~AFDC:>SAMC =(AMJ =[ND] (Do  AM=ND)
S.ne \FD FD

2
AFNA ~ AFDC = 2ma [ FN
SFDC FD



2 2 4
Dods Sue, S _(ND] (PN 1 (30, oY1
e S \FD ) \FD) "16{ FD "FD) 16

= SI2:DC 2 16SAMC 'SFNA
Do (x—y)2 >0 (x+y)2 > 4xy & (x+y)4 > 16x2y2 voi x>0,y >20)
Cau 5.
Goi ala s6 hoc sinh chi giai duwgc Cau A, b 1a s6 thi sinh chi giai dwoc Cau B, cla s6 thi
sinh chi giai dwoc Cau C, d la sd thi sinh giai duoc 2 Cau B va C nhung khong giai duoc
Cau A. Khi d6 s0 thi sinh giai dugc Cau A va thém it nhat mot trong hai CauBvaCla:
25-a-b-c-d

Theo Cau ra ta co:
b+d=2(c+d) a=1+25-a-b-c-d vaa=b+c
4b+c=26 b=6

=

d=b-2c>0 c=2
Vay s6 thi sinh chi giai dwoc Cau B 1a 6 thi sinh.

Tt cac dang thikc trén ta co: {

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 8. PE THI CHON HSG TOAN LOP 8
Cau 1. 3 di€ém)
a) Cho biéu thitcc A =2a’b® +2b’*c* +2a’*c® —a* —b* —c'. Chitng minh rang néu a,b,cla
3 canh ctia mot tam gidc thi A>0
b) Ching minh rang a’-a:30(a<Z)
Cau 2. (2 diém)
Giai phuwong trinh : [x* —2xy +y’ +3x—2y—1‘+4 = 2x—‘x2 —3x+2‘
Céu 3. (1,5 diém)
Cho a’+b’ =2.Chting minh rang a+b <2
Cau 4. (1,5 diém)
Cho hinh thang ABCD (AB//CD), hai dudng chéo AC va BD cat nhau tai O. Mot
duong thang d qua O song song véi 2 day cat hai canh bén AD,BClan luot tai Eva F.
1 2

Chting minh rang é + D FF

Cau 5. (2 diém)

Cho hinh binh hanh ABCD.C4c diém M, N theo thit tu thudc cac canh AB, BC sao
cho AN =CM.Goi K la giao diém ctia ANva CM. Chitng minh rang KD 1a tia phan giac
cua AKC

HUONG DAN GIAI



Caul.
a)
A =2a’b? +2b*c? +2a°c® —a* —b* —c* =4a’b? —(2a2b2 —2b%c* —2a’c* +a* +b* +c4)

=(2ab)2 —(a2 +b? —c2)2 :(231b+a2 +b? —cz)(2ab—a2 -b? +C2)

:[(a+b)2 —cz}[cz —(a—b)z}=(a+b+C)(a+b—c)(c+a—b)(c—a+b)

Do a,b,cla 3 canh ctia mot tam gidc nén
a+b+c>0a+b-c>0;c+a-b>0,c—a+b>0=A>0

by a’—a :a(a4 —1) :a(a2 —1)(a2 +1) :a(a+1)(a—1)[(a—4)2 +5}
:a(a+1)(a—1)(a—2)(a+2)+5a(a+1)(a—1)
Do tich ctia s6 nguyén lién tiép thi chia hét cho 5 va trong 5 s6 nguyén lién ti€p ludn cd
ba s6 nguyén lién tiép ma tich cta chiing chia hét cho 6 va (6, 5) =1
Suy ra a(a+1)(a—1)(a—2)(a+2)530vé 5a(a+1)(a—1)530.
Vay a’ —a:30
Cau 2.
[ —2xy +y? +3x—2y ~1|+4 =2x - [x* =3x+2|

=

(x—y+1)2+X—2‘+‘(x—1)(x—2)‘:2x—4 (1)

Do
‘(x—y+1)2+X—2‘+‘(X—l)(x—2)‘20 (Vx,y)
=2x—420<2(x-2)20<x22

Vi x> 2thi

(x—y+1)2+x—2‘=(x—y+1)2+x—2;

(x=1)(x=2)|=x" =3x+2

Khi d6 tir phuong trinh (1)

= (x—y+1) +x-2+(x-1)=2(x-2) & (x~y +1) = (x-2)(2-x+1-1)=—(x~-2)’
& (x—y+1) +(x-2) =0 x-2=0va x—y+1=0<x=2;y =3(tm)

Vay tap nghiém cua phuong trinh 1a : (x; y) = (2; 3)

Cau 3.
Gia st a+b>2<:>(a+b)3 >2’<a’+b’+3ab(a+b)>8«<2+3ab(a+b)>8(a’+b’ =2)

c>3ab(a+b)>6<:>ab(a+b)>2{:>ab(a+b)>a3+b3 (a3+b3 =2)



<:>ab(a+b)>(a+b)(a2 —ab+b2)

c>ab>a2—ab+b2<:>a2—2ab+b2<0<:>(a—b)2<0(Vo ly")
Viy a+b<2
Cau 4.

A B

D C
Xét AABDc6 OE//AB= % _Ob (He qua dinh ly Talet) (1)
Xét AABCc6 OF//DC = 81; CB)[li (hé qua dinh ly Talet) (2)
Xét AABCc6 OF//AB= i)ll; i(cj (hé qua dinh ly Ta let ) (3)
OE AO
OE//DC=
Xét AABDc6 OE// DC- AC — (Hé qua dinh 1y Ta let) (4)

Tix (1), (2), (3), (4) suy ra

OE OF OF OE OD OB OC AO
s S = t—t—

AB CD AB DC DB BD AC AC
OE _OF OF OE_OD OB OC_ AO
AB AB CD DC DB BD AC AC

EF EF BD AC EF EF 1 1 2
+ + = + o —F—=—
AB DC BD AC AB DC AB CD EF
Cau 5.
A M
B
N
D
C

Keé DI, DJIan lwot vudng goc véoi AK,CK

1 1 \n \
Ta co: S, = EAN.DI = ES apcp (Do chung day AD, cung chiéu cao ha tit N) (1)

1

Scom = ECM DJ ==S,;p (Do chung day CD, cung chiéu cao ha tit M) (2)



Tir (1) va (2) suy ra : %AN.DI S %CM.D] < DI=DJ (Vi AN=CM)

= ADIK = ADJK (canh huyén-canh géc vudng) = IKD = JKD
= KDa tia phan gidc AKC

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE 5O 9. BE THI CHON HSG TOAN LOP 8

Caul.

SRS A s n’+n+1
a) Tim cacsd nguyén m,nthéa man m=——
n+1
b) Dit A=n’+3n’+5n+3.Chting minh rang A chia hét cho 3 véi moi gid tri nguyén
dwong cua n
c) Néu achia 13du 2vab chia 13du 3 thi a® +b” chia hét cho 13
Cau 2. Rut gon biéu thirc:

bc ca ab

(a-b)(a-c) (b-c)(b-a) (c-a)(c-b)

6
x+1 — x6+16j—2
b) B= X X
1

a) A=

(i)
X+—| +X"+—
X X
Ciu 3. Tinh tong: 5:i+i+i ..... +;
1.3 35 57 2007.2009

Cau 4. Cho 3 56 X,y,z thoa man diéu kién xyz =2009.Chiing minh rang biéu thttc sau
khong phu thudc vao cac bién x,y,z:

2009x N y Lz
xy +2009x+2009 yz+y+2009 xz+z+1

Cau 5. Giai phuong trinh:
59-x 57-x 55-x 53-x 51-x
+ + + + =
41 43 45 47 49

-5

Cau 6. Cho tam giac déu ABC, goi M la trung diém cua BC. M6t goc xMy = 60° quay
quanh diém M sao cho 2 canh Mx, My luén cit cdc canh AB va AC Tan lwot tai D va E.
Chtrtng minh

2
a) BD.CE=2C

b) DM, EM lan luot 1a tia phan giac ctia cac goc BDEva CED



c) Chu vitam giac ADEkhong doi.

HUONG DAN GIAI

Caul.

n+n+1 1
=n+
n+1 n+1

a) Thuyc hién chia m =

Dé m nguyén véi n nguyén khi n+1eU(1) = {il}

Khi dd {n+1=1:>n=0:>m:1
n+l=-1=>n=-2=>m=-3

b)
A:n3+3n2+3n+1+2n+2:(n+1)3+2(n+1):....
:n(n+1)(n+2)+3(n+1)
Khi do: 3(n+1)§3; n(n+1)(n+2)lé tich cua 3 s6 nguyén duong lién tiép nén chia hét cho
3=>A:3

¢) a=13k+2,b=13n+3
a’ +b” =(13k+2)" +(13n+3)" =....=13(13k? +4k+13n> +4n+1):13
Cau 2.

a) Ratgon A=1

b) Ratgon B= 3(x+1)

X

Cau 3.

1 1 1 1 1 1 1 1 1004
S==|l-—+=——+iet———— |==| l-—— |=——

2 3 3 5 2007 2009 | 2 2009 ) 2009
Cau 4.

2009x N y Lz
2009 +2009x+xy xyz+y+yz 1+z+zx

XY.XZ N 1 z _1+z+xz_1

+ o =
xy(xz+z+1) 1+z+zx 1+z+zx 1+z+zx



Cau 5.

59_X+1+57_X+1+55_X+1+53_X+1+51_X+1=0
41 43 45 47 49

< (100-x) RS S S I
41 43 45 47 49

< x=100
Cau 6.

a) Chtng minh ABMD ~ ACEM

BC?

Vi BM=CM = %,nén ta co: BD.CE =

b) Ching minh ABMD ~AMED = D, =D, , do d6 DM la tia phan gidc BDE
Chttng minh twong tw ta c6 EMIa tia phan giac CED

c) Goi H,I,Kla hinh chiéu cia Mtrén AB,DE, AC
Ching minh DH = DI, EI = EK Suy ra chu vi ADE =2AHkhong d6i

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)
PE SO 10. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diem)

Cho biéu thite: A = {i—i (X—H—x—lﬂ :

x—1

3x  x+1° X

a) Ruat gon biéu thic A
b) Tim gia tri nguyén ctia X d€ A nhan gia tri nguyén
Cau 2. (4 diém)

a) Chttng minh rang: A = [n3 (n2 —~ 7)2 — 36n}7 véi VneZ.

b) Cho P=n"+4.Tim tit ca cdc s6 tw nhién n d& Pla s& nguyén to.



Cau 3. (4 diém)
1 1 1

+ + =
x> +9x+20 x*+11x+30 x*+13x+42 18
b) Cho a,b,cla ba canh ctia mdt tam gidc. Chitng minh rang;

a) Giai phuong trinh:

A= a + b + ¢ >3
b+c—-a a+c-b a+b-c

Cau 4. (6 diém)

Goi O 1a trung diém cta doan thang AB. Trén cing mot ntta mat phang bo 1a
duong thang AB ké hai tia Ax, By cting vuong géc véi AB. Trén tia Ax1&y diém C (C khac
A). Tir O ké duong thang vudng goc véi OC, duong thang nay cat By tai D. Tir Oha
duong vuong goc OM xudng CD (M thudc CD)

a) Chting minh OA* = AC.BD
b) Chitng minh tam gidc AMB vudng
c) GoiN la giao diém cua BCva AD. Chiing minh MN//AC
Céu 5. (2 diém)
Cho a,b,cla cac s6 thic dwong thdéa man a+b+c=1. Chitng minh rang:

a+bc b+ca c+ab
+ + >

>2
b+c c+a a+b

HUONG DAN GIAI
Caul.
a) A=| 22 (Xl g} x=t
_3x x+1\ 3x X
A:_i— 2 (x+1)—3x(x+1) x—1
3x x+1 3x X
Aol 2 20-39] x
| 3x 3x x-1
Azz.L=2_X
x-1 x-1
b) Vc’yix;tO;x;éil,Tacé:A=2—X:2+A=£:2+i
x—1 x—1 x—1

D& AeZthi (x—1)phaila uéc cia 2=> x—1e {£1;42}
D6i chiéu diéu kién tim duwoc x =2hodc x =3thoa man

Cau 2.

a) Tacd: A= [n3 (n2 —7)2 —36n}



n[n 1'12 7 }[ —7)+6}:n(n3—7n—6)(n3—7n+6)
( —n-6n- 6)(n -n-— 6n+6) [(nZ—1)—6(n+1)}[n(n2—1)—6(n—1)] Do dé
= (n+1)(n —n—6)(n—1)(n +n—6):n(n+1)(n+2)(n—3)(n—1)(n—2)(n+3)

Ala tich cua 7 sd nguyén lién tiép = A:7VneZ

n

b) P=n'+d=n‘+4n’+4-4n’=(n’+2) —(2n)’

~(n*~2n+2)(n*+20+2)=| (n=1) +1 | (n-1) +1]
Vi nla s6 ty nhién nén (n+1)2+122.Nhu> vay mudn P la s6 nguyén t6 thi ta phai c6
(n-1)+1=0&(n-1) =0=n=1
Khi d6 P =51a sd nguyén to
Cau 3.
a) Ta co:
X* +9x+20 =(x+4)(x+5
x* +11x+30 =(x+5)(x+6)
x* +13x+42 = (x+6)(x+7)
TXD: x#—4;x#-5,x#—-6;,Xx#—7
Phuong trinh tré thanh:
1 1 1 1
(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
11 11111
x+4 x+5 x+5 x+6 x+6 x+7 18
11 1
x+4 x+7 18
=18(x+7)-18(x+4)=(x+7)(x+4)

<:>(x+13)( )
=-1
- X 3 (tm)
X=2 (tm)
b) Dit b+c—a=x>0;c+a-b=y>0;a+b-c=2z>0.Taco: x,y,z>0
Tedésuyra: a= erZ,'bszrZ;c:Xer
2 2 2

Thay vao ta duoc: A=Ytz xHz xty Ly x| (X, z) (Y, 2
2x 2y 2z 2|\x y zZ X zy

Tt d6 suy ra AZ%(2+2+2):>A23.Dé'u “="xayra <a=b=c

Cau 4.



[y
D
M
C
N
A o) B
a) Xét AACOva ABOD c6:
A =B=90";COA =ODB (cung phu véi DOB)
Nén AACO~ABOD(g.g)= A9 _BD . A0BO=ACBD
AC BO

Ma AO=BOnén AO*=AC.BD
b) Xét ACMOva AOMD cé:
CMO =OMD =90°; OCM = DOM (cung phu véi COM)
CO OM

— ACMO ~ AOMD = — = —~ (1)
OD MD

CO_AO_ CO_OB
OD OD OD BD
OM OB

Tir (1) va (2) ta c6: —— =— = AOMD ~ AOBD
MD BD

Ma AACO ~ ABOD =

(Do AO=0B)(2)

= MOD = BOD = AOMD = AOBD (canh huyén, géc nhon)
= OM =0OB = OA = AAMBvuoéng tai M
CN AC
Ta c6: AC//BD(ct 0 ¢ voi AB)= —=—
c) Taco / /BD (cung vudng goc voi AB) NB_BD
Ma BD =MD (AOMD =AOBD)
Twong tu ta chitng minh AC=CM
Nen =N =M My /BD//AC
BN DM
Cau 5.
- Nhan xét: cd a+bc :a(a+b+c)+bc :(a+b)(c+a)

Tuong tu: b+ca:(b+a)(b+c); c+ab:(c+a)(c+b)

(a+b)(a+c)+(b+a)(b+c)+(c+a)(c+b)

Do d6: VT =
b+c c+a a+b

Ap dung bat dang thixc Co-si ta co:



(a+b)(a+c)+(b+a)(b+c)
b+c c+a
(a+b)(a+c)+(c+a)(c+b)
b+c a+b

(b+a)(b+c)+(c+a)(c+b) - 2(bc)
a+c a+b

22(a+b)

22(a+c)

Vay 2.VT 24(a+b+c)=4< VT 22. Diu “=" xay ra @a:b:C:%

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 11. PE THI CHON HSG TOAN LOP 8

Céu 1. (4 diém)

Chobié’uth{rc:P:( X 5-x J-ZX_E’ 2x

=25 x2+5x) X +5x 5-x
a) Rut gon biéu thic P
b) Tim gid tri nguyén 1én nhat ctia x d€ P cd gia tri la mot s6 nguyén.
Cau 2. (3 diém)
Giai phuwong trinh sau:
2010x+2010 2010x-2010 _ 2011
x*+x+1 x> =x+1 x(x4+x2+1)

Céu 3. (3 diém)
a) Phan tich da thitc sau thanh nhan t:
a*(b—c)+b*(c—a)+c*(a—b)
b) Cho a,b thoa man a’+b” <8.Chting minh 4<a+b<4
Cau 4. (8 diém)

Cho O la trung diém ctia doan thang ABcé do dai bang 2a.Trén cling mot nita mat
phang bo 1a duong thing ABvé hai tia Ax, By cling vudng géc véi AB. Trén tia Ax1ay
diém D bat ky, qua O vé hai dwong thang vudng géc véi DOtai O cat By tai C

a) Chttng minh BC.AD =a’

b) Ching minh DOva CO Ian luot la tia phan giac cata ADCva BCD

) Vé OH L CD(HeCD).Goilla giao diém ctia AC va BD, E la giao diém cua AH va
DO, F 1a giao diém ctia BH va CO. Chttng minh ba diém E, I, F thang hang

d) Xac dinh vi tri ctia di€ém D trén tia Axdé tich DO.COc6 gia tri nho nhat. Tim gia tri
nhé nhat do.



Ciu 5. (2 diém)
Cho hai s8 X,y thda man diéu kién (x2 ~y® )2 +4x°y? +x° —2y* =0.Tim gia tri 16n

nhat va gia tri nho nhat ctia biéu thiec A =x> +y?

HUONG DAN GIAI
Caul.

a) Tim dwoc DKXD cua P la: x¢0;x¢i5;x¢%

P:( X _X=9 J 2x-5 22X
(x+5)(x—5) X(X+5) 'x(x+5) 5-x
X =(x=5)  2x-5  2x
_x(x+5)(x—5)'x(x+5) 5—-x
_(x—x+5)(x+x—5) x(x+5) 2%
x(x—5)(x+5) " 2x-5  5-x
_ 5 N 2x :5+2x
x-5 x-5 x-5
b)
x;tO,'x;tiS;er(*)
PeZy542x
x—5

5+2x:2+ 15

X—>5 Xx—5

Ma x16n nhat nén x—516n nhat . Do d6 x—5=15<>x =20 (théa man (*))

el

Ta co: Vi xeZ=>x-5eU(15) = {+1;43; 45;+15/

Vay gia tri nguyén l6n nhat ctia x=20d€ P co gia tri la mot s6 nguyén.

Cau?2. Ta co: 20120x+ 2010 2010x-2010 _ 2011

X2 +x+1 x> =x+1 x(x4+x2+1)

ey

2

2
Tacod: x> +x+1= ><+1 +§>0VX; x?—x+1= x—1 +§>0Vx
2 4 2 4
biéu kién xac dinh ctia phuwong trinh (1) la: x#0
Tacod: x* +x> +1=x" +2x* +1-x> :(xz—x+1)(x2+x+1)

Quy dong mau hai v€ va khir mau:

(1)=2010x(x+1)(x* =x+1)=2010x (x—1)(x* +x+1) =2011
& 2010x (X +1)-2010x(x* ~1) =2011 <= 2010x (X’ +1-x> +1) = 2011

©2010x2 = 2011 < x =221 (M



Cau 3.
a) a4(b—c)+b4(c—a)+c4(a—b)=a4(b—c)—b4(a—c)+c4(a—b)
:a4(b c b4(a b+b-c)+c (a—b)
:a4(b—c -b* (a—b)—b4(b—c)+c4(a—b)
b-c a4—b4)—(a b)(b4—c)
a+b)(a2+b2)—(a—b)(b—c)(b+c)(b2+c2)
a’+ab’+a’b+b’ - b3—bC2—b2C—C3)

I
~¢)(a’

b—c)[(a—c)(a +ac+c )+b2 (a—c)+b(a—c)(a+c)}
)(a-

\_/v

lon
|
@)
QJ
O
~—
—_
o5
+
oy
(S
_+_
@)
+
oY)
lox
_+_
jon
@)
+
0
js5)
N —

0= a’+b?>2abma a’+b*<8nén 2ab<8

—_
oY)
|
o
~—
N
\

(a+b)2 =a?+b>+2ab<8+8=16
:>(a+b)2 ~16<0<>(a+b+4)(a+b-4)<0
— -4 <a+b <4(dfcm)

Cau 4.

X
o<

A @) B

a) Ching minh ADO=BOC (cung phu véi AOD)

Chttng minh AADO ~ ABOC(gg) O(A: gD BC.AD =a’
b) Chitng minh 0_2 = % Tt d6 chitng minh AODC ~ ABOC(C g. C)

Suy ra va két luan CO la tia phan gidc cia BCD
Chi ra AADO ~ AODC (cung dong dang véi ABOC)
Chiing minh DO]a tia phan gidc caia ADC
¢) Ching minh Avudng OBC = A vuong OHC (canh huyén — gbc nhon)
=CB=CH
Chiing minh OCla duong trung triec HB



Twong tu chiing minh AD =DHva OD Ia trung triec cia HA
Chiing minh EF la duong trung binh AAHB= EF//AB

Chira EH//OC — 2E _DH _AD

EO HC BC
AD//BC= AD _DI
BC IB
DE DI
Suy ra I0-1B° Ap dung dinh ly Ta let dao cho ADOB = EI//OB

Theo tién dé Oclit két luan E,I F théng hang
d) Chira 2S5, . =OCOD =0OH.DC =a.DCnho nhat
< DCnho nhat < DC L Ax < ABCDIa hinh chit nhat< AD =BC,CD = AB
Ma BCAD=a’ < AD*=a’ < AD=a
Xét tam giac vudong AHBcéd HOla duong trung tuyén thudc canh huyén

OH—AB a
2

Suy ra GTNN ctia OD.OCbéng 2a’khi va chi khi De Axva AD =a.
Cau 5.

(xz—y2)2+4xzy2+x2—2y2=O<:>x4+y4—2xzy2+4x2y2+x2—2y2=O
c>(x4+2x2y2+y4) 2y —0<:>(x +y ) (x +y )+1=—3x2+1
c>(x2+y2—1)2:—3x2+1

Tacs: 3¢ +1<1vx = (X +y* ~1) <l -1<x +y>~1<10<A<2

-0
A=O<:>{X ) &X=y=0.Vay minA=0 x=y=0

x=0 x=0 . x=0
A=2<4 , , _©y, Vay maxA=2&4
X +y =2 y =2 y =2

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 12. DE THI CHON HSG TOAN LOP 8
Cau 1. (4 diém)

Phan tich cac da thirc sau thanh nhan t@
1. 8(x +3x+5)2 +7(x% +3x+5)-15

2. xXM+x"+1
Cau 2. (4 diém) Giai phuong trinh:

8(537)_9
81l16 8 64



X +2x+1 +x2+2x+2 7
X +2x+2 xX*+2x+3 6
Cau 3. (2 diém)

Tim s0 du trong phép chia cta da thitc (x + 2)(x + 4)(x + 6)(x + 8) +2010cho da thttc

x? +10x +21
Cau 4. (6 diém)

Cho da thiec ABCvubng tai A (AC > AB), duwong cao AH(H € BC). Trén tia HC lay

diém D sao cho HD = HA.Puong vuong géc véi BC tai D cat AC tai E.

1. Chtng minh réng: ABEC ~ AADC.Tinh d0 dai doan BE theo m = AB

2. GoiM la trung diém ctia doan BE.Chiing minh réng hai tam gidc ABHM, ABEC

dong dang. Tinh s6 do cila AHM
3. Tia AM cat BCtai G. Chttrng minh : __Hb__
BC AH+HC

Cau 5. (4 diém)

Cho hinh ch* nhat ABCD.Vé BHvuodng goc voi AC(H € AC). Goi M 1a trung diém

cua AH,Kla trung diém cua CD. Ching minh r::ing: BM 1 MK.

HUONG DAN GIAI
Cau 1.

L1 8(x2+3x+5) +7(x*+3x+5)-15

Dit t=x"+3x+5, ta ¢é:

8(x* +3x+5) +7(x* +3x+5)~15=8¢ +7t~15

=8t* —8t+15t—15=8t(t—1)+15(t-1)=(t—1)(8t+15)
Thay t=x"+3x+5 vao da thtic ta co:
8()(2+3x+5)2+7(x2+3x+5)—15
:(x2+3x+5—1)[8(x2+3x+5)+15]

= (X +3x+4)(8x" +24x+55)

12

x"+x +1= (x11 +x° +x9)+(—x10

—X9 —XS)

+(x8+x +x) ( x6—x5—x4)+(x5+x4+x )+( x> —x —x) (x2+x+1)
X

= 9(x2 +x+1)—x8 (x2+x+1)+x6(x2+x+1) 4(x2+x+1) (x2+x+1)+(x2+x+1)

:( 2 +X+1).(X9—X8 +x6—x4+x3+1)

2.

Cau



8(53)_9
81116 8 64

5 3 Y 98 (9Y
S|l ——-=x| ==—.—=|=
16 8 64 8 |8

2 2
29 x2+2x+1+x2+2x+2=Z (xeR)

X +2x+2 X +2x+3 6
Pit t=x* +2x+3=>x*+2x+2=t—-1, DK:t>2
Phuong trinh tré thanh:

t-2 t-1 7

t-1 t 6
- 6t(t—2)+6(t—1)(t—1) _7H(t-1)

t(t-1) t 6t(t-1)
= 6t —12t+6t> —12t+6 =7t -7t
< 5t2-17t+6=0

’ t=3(TM)
@(t—B)[t——ij@ 2

x=0

Véi t=3:>x2+2x+3:3<:{
xX=-2

Vay nghiém cta phuong trinh la: x=0;x=-2

Cau 3.
P(x)=(x+2)(x+4)(x+6)(x+8)+2010
- (x2 +10x+16)(x2 +10x+24)+2010

Ta cé:
Dat t =x* +10x+21, biéu thitc P(x) duoc viét lai:
P(x)=(t—5)(t+3)+2010 =t —2t+1995

Do d6 khi chia t* —2t+1995 cho t ta c6 53 du 1a 1995

Cau 4.



Bﬁ o o I ¢ -C

4.1 ACDEva ACABcé: C chung; CDE =CAB=90°
CD_CE_CD_CA
CA CB CE GCB

Hai tam giac ADCva BEC co:

C chung; (é—g = (C:—[];(cmt) = AADC ~ ABEC(c.g.c)

= ACDE ~ ACAB =

Suy ra: BEC= ADC=135° (Vi AAHD vudng can tai H theo gia thiét)
Nén AEB=45°, do d6 AABEvudng can tai A

Suy ra BE = AB\2 =m\2

4.2 Ta co: EM 1EzlA—D(d ABEC ~ AADC)
BC 2BC 2 AC

Ma AD=AHV2 (AAHD vudng can tai H)

Nen M _1 AD ]'AHJ_ bH —B = (Do.ABHM ~ ACBA)

BC 2'AC 2" AC ABJ2

Do d6: ABHM ~ ABEC(c.g.c) = BHM = BEC =135" = AHM =45’
4.3 Tam gidc ABE vudng can tai A, nén tia AM con la tia phan gidc goc BAC
GB AB my 2B AB ED
GC AC AC DC
ED AH
DC HC
ED AH HD
DC HC HC
N GB HD - GB HD N GB _ HD
GC HC GC+GB HC+HD  BC HC+AH
Cau 5.

Suy ra —— — (AABC ~ ADEC)
Talaico: ED//AH =

Ma HD=HC=




DT g c

Goi O 1a trung diém ctia doan thang BH
Ta c6 M, Olan luot la trung diém caa AH, BHnén: MO la duong trung binh AHAB
Vay MO = %AB,MO//AB

Ma AB=CD,AB//CD,KC :%CD

Do d6: MO =KC,MO//KC, suy ra tit giac MOCK la hinh binh hanh.

Ttr d6 c6: CO/ /MK

Ta c6: MO/ /KC,KC L CB=MO 1L CB

Tam giac MBCc6 MO L CB,BH L MCnén O la treec tam AMBC = CO L BM
Ta c6: CO LBMva CO//MKnén BM L MK

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 13. DE THI CHON HSG TOAN LOP 8
Cau 1. (2 diém)
Phan tich da thitc sau day thanh nhan tt:
1.X* +7x+6
2.x* +2008x> +2007x +2008
Céu 2. (2 di€ém) Giai phuong trinh:
1)x* =3x+2+[x-1|=0

2 2 2
2)8(x+1j +4£x2+i2j —4(x2+i2](x+lj =(x+4)2
X X X X
Cau 3. (2 diém)

1. CMR véi a,b,cla cac s6 duong, ta co: (a+b+c)(1+%+1)29
a c

2. Tim s8 du trong phép chia ctia biéu thiic (x+2)(x+4)(x+6)(x+8)+2008cho da

thiee x> +10x +21
Cau 4. (4 diém)



Cho tam giac ABC vudng tai A(AC > AB) , duong cao AH(H € BC). Trén tia HC 1dy
diém D sao cho HD =HA.DPuong vudng goéc véi BCtai D cat ACtai E.
1) Chiing minh rang hai tam gidc BECva ADC dong dang. Tinh d9 dai doan BE theo
m=AB
2) Goi Mla trung diém cta doan BE.Chting minh rang hai tam gidc BHM va BEC
dong dang. Tinh sd do cuia AHM

3) Tia AMcit BCtai G. Chiing minh <0 = 1D __
BC AH+HC

HUONG DAN GIAI
Caul.
1)
X2 +7X+6=X*+X+6X+6
=x(x+1)+6(x+1)=(x+6)(x+1)
2)
x* +2008x> +2007x + 2008 = x* + x> +2007x> +2007x + 2007 +1
=x* 47 +1+207 (x* +x+1) = (x* +1)=x* +2007 (x* +x+1)
= (X" +x+1)(x* =x+1)+2007 (x> +x+1) = (x> +x+1)(x* =x+2008)
Cau 2.
2.1 x* =3x+2+[x—1=0(1)

Néu x21:(1)<:>(x—1)2 =0< x=1(thdéa man diéu kién x>1)
x<1:(1)c>x2—4x+3:0<:>xz—x—3(x—1)=0

B x=1 (ktm)
<:>(x—1)(x—3)—0c{x:3 (ktm)

Néu

Vay phuong trinh (1) c6 mdt nghiém duy nhat x=1
2.2

8(x+1j +4(x2+12]—4(x2+12j(x+1J =(x+4)" (2
X X X X

biéu kién d€ phuong trinh c¢6 nghiém: x =0

(z)@s[x%f+4(XZ+X_12J!(X2%j_[x%)z}(x%)z

<:>8£x+lj2 —8(x2+l2]:(><+4)2 = (x+4) =16

X X
x = 0(ktm)
X =—8(tm)



Vay phuong trinh da cho c6 mot nghiém x =-8

Cau 3.
3.1 Ta co:
A=(a+b+c) LI qpaabgbieiey
a b c b ¢ a c a
a b a c c b
=3+ +| == |+ —+—
b a c a b ¢
Ma X+ ¥ >2(BDT Cb si)
y X
Do dé: A>3+2+2+2=9.Vay A>9
3.2 Ta co:

P(x) =(x+2)(x+4)(x+6)(x+8)+2008

= (x> +10x+16)(x* +10x+24) +2008

Dit t =x" +10x+21(t = -3;t =7, Biéu thirc P(x) duoc viét lai
P(x)=(t—5)(t+3)+2008 = t* 2t +1993

Do d6 khi chia t* —2t+1993 cho tta ¢ s6 dw 1a 1993

Cau 4.

B HG

1) Haitam gidc ADCva BECcé: C chung;
CD _CA
CE CB
Do d6 AADC ~ ABEC

Suy ra BEC = ADC =135’ (vi tam gidc AHD vuong can tai H theo gia thiét)
Nén AEB=45",do d6 AABEvudng can tai A

Suy ra: BE:AB\/E:m\/E

2) Taco oM -1 BE_1 AD(do ABEC ~ AADC)
BC 2'BC 2 AC

—— (hai tam giac vuong CDE va CAB dong dang)



Ma AD = AHY/2 (tam gidc AHD vudng can tai H)

BM 1 AD 1AH«/_ BH B

Nén
“BCT2AC 27 AC  ABL2

= (do AABH ~ ACBA)

Do d6: ABHM ~ ABEC(c.g.c) = BHM = BEC =135’ = AHM =45’

3) Tam giac ABEvuoOng can tai A, nén tia AM con la tia phan gidc BAC

Suyra: oo - AB 5 AD_ED (AABC ~ ADEC) = Al —(ED//AH)= Hb
GC AC’ AC DC C HC
GB HD GB HD GB HD
Do d6: = - _"__ =
GC HC GB+GC HD+HC BC AH-+HC
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 14. DE THI CHON HSG TOAN LOP 8
Cau 1. (2,0 diém)
1 1
a) Giai phuong trinh: (x+4)| x> +=x-1,5 |=(3-x)| xX* +=x-1,5
) Giaip gl()(2 J()(z J
b) Giai bat phuwong trinh: x+ 1o,
X
Cau 2. (2,0 diém)
, X -1
a) Tinh gia tri cua biéu thic sau: voi x=2011

(x+1)(x2 +1)(x4 +1)(x8 +1)
b) Cho (x+3y) —6(x+3y) +12(x+3y)=-
Tim gia tri ctia biéu thiee x+3y
Cau 3. (1,0 diém)
Mot treong hoc dwoc xay dung trén khu
dat hinh chit nhat ABCD c6 AB=50m,
BC =200m. O phia chiéu rong AB tiép
giap duong chinh, ngwoi ra stt dung hai 16
dat hinh vuong AMEH, BMIK dé xay

dung phong lam viéc va nha dé xe. Dién

tich con lai d€ xay phong hoc va cac cong
trinh khac (nhw hinh vé). Tinh dién tich
16n nhat con lai d€ xay phong hoc va cac L J

cong trinh khac. D C

Cau 4. (2,0 diém)



Cho biéu thirc P:[ X x8 X ‘2X+4j: 1 X +3x+2
x+2 xX*+8 x*-4 x+2 x*+x+1
a) Tim diéu kién xac dinh va rat gon biéu thic P
b) Tim cac gia tri cia xd€ P>0
Cau 5. (3,0 diém)
Cho hinh chi* nhat ABCDcé AB=8cm, AD =6cm. Goi H 1a hinh chiéu ctaa A trén
BD. Goi M, NIan lwgt 1a trung diém ctia DH, BC
a) Tinh dién tich tt giac ABCH
b) Chittng minh AM 1L MN.
HUGNG DAN GIAI
Cau 1.

a)(x+4)[x2 +%x—1,5j:(3—x)(x2 +%x—1,5}

x=-0,5
@%(2x—1)(x—1)(2x+3):<:> x=1

x=-1,5
b) x+L<2 Xt o DKix£0

X X
x> 0; x> +1<2x<::>(x—1)2 < 0(ktm)

x<0:x2+1>2x<:)(x—1)2(dung Vx <0)

Vay x<0
Cau 2.
a)
x'* -1 :(x—l)(x+1)<x2 +1)(x4 +1)(x8 +1)
. 16 _1 :(x—l)(x+1)(x2+1)(x4+1)(x8+1):X_l

(x+1)(x2 +1)(x4 +1)(X8 +1) (x+1)(x2 +1)(X4 +1)(x8 +1>
Két qua 2010
(x+3y) —6(x+3y) +12(x+3y)-8=-27
b) < (x+3y-2) =(-3)
=>x+3y-2=-3=>x+3y=-1
Ciu 3. Dit:AM=a,MB=b= (a+b) =50

(a—b)2 >0<a’—2ab+b*>0<a’*+b”*>2ab
Z(a2 +b2)2(a+b)2 =50°

< a’+b*>1250

Dién tich nho nhat Sy, + Sy =1250(m”)



Dién tich 16n nhat con lai: 10000 —1250 = 8750 (mz)

Cau 4. a) bPKXD: x =+2
x> —8 x2—2x+4:(x_2)(x2+2)‘+4) x? —2x+4 :x2+2x+4
X +8° X -4 (x+2)(x —2x+4) (x-2)(x+2)  (x+2)

X _X2+2X+4:X(X+2)—( 2+2X+4): -4
X+2 (x+2)2 (x+2)2 (x+2)2

-4 1 X2+3X+2_—4.(x+2)(x+1)(x+2)_—4.(X+1)
(X+2)2'x+2' X +x+1 (x+2)2.(x2+x+1) X +x+1

2
b) X2+X+1=(X+%j +%>Ovéimoi X

DEP>0 —4(x+1)>0ex+1<0ex<-1

Vay dé P>0thi x<-1,x#-2

Cau 5.
A
D
a)
AABH ~ ADBA

Tinh AH=4,8cm; BH =6,4cm
Ké KC L BD. C/m KC=AH=4,8cm

S S 4§ 1 AHHB: % CK.HB =30,72 (cm2 )

ABCH — “ABH BHC — 5

AH AD HD

AB AC BC’

AD DM\ ADM -~ aacN = 2D _AM

AC CN AC AN

— MAD = NAC = NAM = CAD; 20 _ AM
AC AN

= AADC ~ AAMN(cgc) = AM 1 MN

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

b) AAHD ~ AABC =




PE SO 15. PE THI CHON HSG TOAN LOP 8

Cau 1. (1,50 diém)
2a+1
a’ (a + 1)
21+1 2241  23+1 2.2012+1
> + 5 + 2 Foaennen + 2
(12 +1) (22 +2) (32 +3) (20122 +2012)
Chttng minh rang M <1
Cau 2. (2,00 diém)

a) Hay viét biéu thirc sau : thanh hiéu hai binh phurong

b) Cho M=

a) Chting minh rang n’ —28n chia hét cho 48 v6i moi nla sd nguyén chdn
X*+3x+7  3x+2
x> +5x—6 x+15

b) Giai phuwong trinh sau:
Cau 3. (2,50 di€m)

Cho biéu thiec: P = X . 21 . 1 + 22
x—-1 x"—-x x+1 x*-1

a) Rut gon biéu thic P
b) Tim gia tri cia x d€ P> -1
c) Giai phuong trinh ‘P‘ =2
Cau 4. (1,00 diém)
Cho a>0;b>0va a’ +b?*=10.Tim gia tri nho nhat ctia Q = %+%
a
Céu 5. (3,00 diém)
Cho tam gidc ABCc6 AB=2a; AC =3a; BC =4a. Duong phan giac ADva BE cat
nhau tai I. Goi M 1a trung diém ctia AC, G la trong tam tam giac ABC
a) Tinh d0 dai doan théng BD theo a
b) Chting minh IG//AC
c) Tinh ti s dién tich cua t¢ giac EIGM va AABC

HUONG DAN GIAI
Caul.

2a+1 _a’+2a+1-a’ :(a”)z_az:(l]z_(ijz
a’ (a+1)2 a’ (a+1)2 a’ (a+1)2
2a+1 1 1

b) ———=—5-
<a2+a) a (a+1)

a)

2



1 1 1 1 1 1 1
+———t———+....... —
2012% 2013°

Céu 2.
a) n=2k, v6iklasdnguyén; n’ —28n=(2k) —28(2k)=8k’ ~56k
=8k(k*-7)=8k(k’ -1-6)
=8k (k* —1) - 48k =8k (k—1)(k+1)-48k
k(k—-1)(k+1)la tich ba s6 nguyén lién ti€p nén chia hét cho 6 nén
8k (k—1)(k+1)—48k chia hét cho 48
b) DKXD: x#-15;x # 1;x % —6

2
X 3x+7 _3x+2 X 43x+74+3x+2 X +6x+9 _(x+3)
x> +5x=6 x+15 Xx*+5x—6+x+15 x*+6Xx+9 (x+3)2

Thay x =-3vao phuong trinh va két ludn nghiém ctia phwong trinh
Vi x #—3ta co:

2
2 x+3
x2+3X+7:3X+2:( )2=1<:>3x+2:x+15<:>x=9(tm)
X +5x=6  x+15  (x43) ?

13
Vay S=<—;-3
by 5= 23}

Cau 3.
a) DKXD: x#0;x=+1

41 x=142 541 (x+1)(x=1) x*+1

) D) X)) x+l x

2
X +1>_1<:>x +1+1>0<:>x +1+x>0

X X X

b) P>-1<

2
Vi x2+x+1=(x+%j +%>Ovéimoi X

2 >0
pe XX 0 x50, vay P>—1<:>{X

X x#1

P=2

C) ‘P‘zz‘@[P:—z

2 2 1
X +1:2<:>#=0<:>x:1(ktm)

P=2&
X

x> +1 X +1+2x

=22 TR 0o x=—1(ktm)
X X

P=2&

Vay phuong trinh vo nghiém



Cau 4.

a2+b222ab;i2+l222l
a- b ab
(a2+b2) l2+i2 22ab.£24::>l2+l22i:g
a- b ab a- b° 10 5

Vay MinQ=§<:>a=b=«/§

Cau 5.
A
H
E
M
B D C
BD DC
Q) —=—
AB AC
BD_DC_BD+DC__ BC _4a_4_ . 8a
AB AC AB+AC AB+AC 5a 5 5

by FA_EC_EA+EC_ AC _3a_1
AB BC AB+BC AB+BC 6a 2
EA=a;EC=2a
IE EA a 1

B AB 2a 2

G la trong tam AABC = GM = 1
GB 2

CM_IE_1_ 1G//EM (ta let ddo )= IG//AC
GB 1B 2

2
o Sue (2] _#
S 3 9

BEM

Tinh EM = 0.5a: Seem _05a 1, Seic _ Shic .SBEM :é.lzi
S apc 32 6 Sy Spem Sac 96 27

Sticu _ Spemt ~Sai zl_izi

S S 6 27 54

ABC ABC

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 16. PE THI CHON HSG TOAN LOP 8

Ciu 1. (2,0 di€m)

1.Cho x* +y* =2va M=(x*~1) +(y? -1) +2xy?

Chting minh rang gid tri ctia biéu thicc M khdng phu thudc vao gia tri ctia biéh s x,y
2. Tim s8 ty nhién n dé€ gi4 tri cua biéu thirc n’ —2n® +2n—41a s6 nguyén t&

Cau 2. (2,0 diém)

x-=1  1-3x+x* 1 | x*+2x+1
3X+(X_1)2 -1 1-x| x-1

Cho A=

1. Tim diéu kién xac dinh va rat gon biéu thic A
N 14 L4 . 2 A? \ 2 14 .7 . \ ~ A
2. Tim céc gia tri thyc cta x d€ Ava N o gia tri la s6 nguyeén.

Cau 3. (2,5 diém)

21

- —x*+4x-6=0
x"—4x+10

1. Gidi phuong trinh:

2. Ban Nam hoi ban Bic: “Nam nay cha va me ctia ban bao nhiéu tu6i”. Bic tra 1oi: “Cha
toi hon me t6i 4 tudi. Trude day tong s tudi cua cha va me tdi la 66 tudi thi tong sd tudi
cua hai anh em chung t6i 1a 10. Hién nay tong s6 tudi cuia cha va me toi gdp 3 lan tong s
tudi ctia hai anh em ching t6i”

Tinh xem tudi ctia cha va tudi ctia me ban Béc 1a bao nhiéu ?

Cau 4. (1,5 diém)

Cho hinh binh hanh ABCDc6 AB=2BC, duwong phan giac cac goc Cva D cat nhau
tai M. Chitng minh A, M, B thang hang
Cau 5. (2,0 diém)

Cho tam gidc ABC déu. Mot duong thang song song v6i BC cat canh AB, ACTan
lwot tai Dva E. Goi M, N lan lwot 1a trung diém ctia DE va BE.Goi O la trong tam cua tam
giac ADE.

1. Chttng minh AOMN ~ AOEC
2.Chttng minh ON vuong géc voi NC.



HUONG DAN GIAI
Caul.
1.

M=(x2-1) +(y*~1) +2xy?
=x' —2x +1+y* -2y +1+2x°y”
:<x4 +2xzyz+y4)—2(x2 +y2)+2
:<x2 +y2)2—2(x2 +y2)+2
=22.2242=2

2.

n3—2n2+2n—4:(n2+2)(n—2)

D@ gi4 tri cta biéu thirc 1a s8 nguyén 8 thi n* +2=1(loai vi n> +2>2)

Hoac n—-2=1.Ta tim dwoc n=3

Cau 2.
1. Diéu kién xac dinh x = +1
x—1 1 3x+x 1-3x+x* 3 1
3x+(x—1) x> +x+1 (x—l)(x2+x+1) 1-x
(x—1)(x—1) (1 3x+x + +x+1 2+ 2% +1

(x—l)(x +x+1) (x—1)(x2+x+1)

x-1  1-3x+x* 1 | x*+2x+1
3x+(x—1)2 -1  1-x| x-1
x> +2x+1 x-1 1
(x—l)(x2+x+1)'x2+2x+1 x> +x+1

2. A= ﬁ nguyén thi %nguyén nghiala A eU(2)

x2+x+12%;O<As%:>A:1

) x = 0(tm)
Suyra A=l x" +x+1=1<
x =—1(ktm)
Vay x=0
Cau 3.
1.

Diéu kién xac dinh xeR, dit t =x> —4x+8



21 21
m—xz+4x—6=0 @m—(t—2)=0(t¢—2)

& 21-(t+2)(t-2)=0=21—( ~4)=0 = £ =25 t =15

X’ —4x+8=5< x> —4x+3=0 gidira x=1;,x=3

x* —4x+8=-5< x* —4x+13=0v6 nghiém vi x* —4x+13>0

Vay x=1,x=3

2.

Goi x 14 tudi ctia me ban Bac khi tong sd tudi ctia cha va me la 66 (X nguyén durong)
Ta cod: x+x+4=66<2x=62 < x=31

Goi yla s6 tudi thém tir khi me Bac 31 tudi dén nay (y nguyén duong)
Tong sO tudi hién nay ctia hai nguoila 66 +2y

Tong sO tudi cua hai ngwoi con hién nay la 10+2y

Ta c6 phuong trinh:

3(10+2y)=66+2y <> 30+6y =66+2y <>y =9

Tudi ctia me Bic hién nay la 9+31=40tudi

Tudi ctia cha Bac hién nay 1a 9+35 =44 tudi

Cau 4.

D P C

Goi N 1a trung diém AB, P la trung diém CD
Chttng minh ANPD va NBCP1a cac hinh thoi

Suy ra Nla giao diém cua phan gidc cac goc Cva D
Suy ra N trung voi M

Vay A,M,B théng hang



Cau 5.

B
1 oA—oE,OM _1_ OM
OA 2 OE

BD:EC;MN 1:>MN 1

1
2

BD 2 EC 2
MN OM

= —=—— = OMN =0EC =150" = AOMN ~ AOEC(c.g.c)
EC OE

2. Tir AOMN ~ AOEC, ta c6: ONM = OCE; MON = EOCva 2N = O€

OM OE
= MON = EOC = NOC = MOE

AONC ~ AOME(c.g.c) => ONC = OME =90’
Suy ra ON LNC

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE sO 17. PE THI CHON HSG TOAN LOP 8
Cau 1. (3 diém)

a) Phan tich da thire sau thanh nhan ti: A=x"+y° +2° —3xyz

b) Chitng minh rang: 1 + 1 > Va,b>0
a

a+b
Cau 2. (3 di€m)
Giai cac phuong trinh sau:
a) (2x2 —3x—1)2 —3(2x2 —3x—5)—16 =0
x+9 x+10 9 10
b) + = +
10 9 x+10 x+9




Cau 3. (3 di€m) Thuyc hién c4c phép tinh:
1 1 2 4 8
+ + + +
1-x x+1 1+x* 1+x* 1+x°

1 1 1 1
b) —+—+—+.t——
1.3 35 57 49.51
Cau 4. (2 di€m) Tim gid tri nho nhat cta biéu thic

A =(x=2)(x=5)(x* =7x~10)

a)

Cau 5. (4 diém) Cho biéu thtc:

2 W2
M= 3X + 6 + L :x—2+10 X
x’—4x 6-3x x+2 X+2

a) Ratgon M
b) Tinh gia tri cua biéu thitc Mkhi x=-1
c) Véigia trinao cta Xthi M=-2

d) Tim gia tri nguyén ctia x d€ M c6 gia tri nguyén.
Cau 6. (5 diém)
Cho tam giac ABC, cac géc Bva Cnhon. Hai duong cao BEva CF cat nhau tai H. Chiing
minh rang:

a) AB.AF=ACAE

b) AAEF ~AABC

¢) BH.BE+CH.CF=BC”

HUONG DAN GIAI

Cau 1.

a) A=xX+y’+2z’-3xyz
=x’ +y° +3xy(x+y)+z3 —3xy(x+y)—3xyz
:(x+y)3 +2° =3xy(x+y+z)

=(x+y+z)[(x+y)2—(x+y)z+zz}—3xy(x+y+z)
:(x+y+z)(x2+y2+zz—xy—yz—xz)
b) Xét hiéu:
{2
a b) a+b
_b(a+b)+a(a+b)—4ab
B ab(a+b)

_a’-2ab+b® (a—b)2
B ab(a+b) _ab(a+b)

>0(Dau "="xay ra < a=Db)



Vay —+—2 (dau "="xay ra < a=Db)

Cau 2.
a) (2¢-3x-1) ~3(2x* ~3x~5)~16=0
& (262 -3x-1) ~3(2x* ~3x~1)-4=0()

Pat t=2x>-3x-1

:>Pt(*)<:>t2—3t—4:0<:{t:_1
t=4
-
2X2_3X—]:—1 X(ZX—3):0 X =
<~
2 -3x-1=4  |(x+1)(2x-5)=0  [x=
X =

22

x+9 x+10 9 10 ,,
+ = + ( )
10 9  x+10 x+9
DKXD: x#-9;x#-10

(*) = x(x+19)(19x+181) =0

b)

x=0
< | x=-19 (TMDK)
-181
X=—
L 19
Vay S=10;-19; =01
19
Cau 3.
a)A=1+1+2+4+8

1-x x+1 1+x* 1+x* 1+x°
1 1 2

+ -
1-x 1+x 1-x2

2 N 2 N 4 . 8
1-x* 1+x* 1+x* 1+x°

4 4 8

1+x* 1+x°

Ta co:

= A=




16
:1_X16
b)B:L i+i+....+L

1.3 35 57 49.51
1 1 1 1 1 1 1 1
=—|[1-=|+| === |+| === +| ———
sl 53l
1 1 1 1 1 1 1 1
=—|1l-—4+——=4+—-——+...... _—
2 3 3 5 5 7 49 51
T N c)
2" 51) 51
Cau 4

A= (x—2)(x—5)(x2 —7x—10)
= (x*=7x+10})(x* -7x~10)
Dat x* —7x =t, ta c6 biéu thtzc:

A=(t-10)(t+10)=t*-100>-100

Ddu "="xay ra <t=0
x=0
=X —7x:0<:{
x=7

Cau 5.

a) Diéu kién x#0,x=+2
2 2
M=| >+ 6 + 1 : X_2+10—x
x> —4x 6-3x x+2 X+2

B X . 2 N 1 | xX*—4+10-%°
T (x=2)(x+2) 2-x x+2| X+2
(x=2)(x+2)

_x—2(2+x)+x—2. 6 -6 x+2 -1 1
- (X—Z)(x+2) .x+2_(x—2)(x+2). 6 x-2 2-x
1 1 1
b) X__1:>M_2—x_2—(—1)_§
¢ M=2«< =2<:>2(2—x):1<:>2—x=1<:>x:§(TMDK)
—-X 2 2

d) D€ Mnhan gia tri nguyén thi nhan gia tri nguyén

2—-x



©2-xeU(1)={-1;1}
2-x=-1=x=3(tm)
2-x=1=x=1(tm)

Vay voi x e {1;3} thi M nhan gid tri nguyén.

Cau 6.
A
B° D C
a) AABE ~AACF(g.g)= ﬁ = ﬂ = AB.AF = AC.AE
AC AF

AB AE __AE _AF

b) = = =
AC AF ~AB AC
AAEF, AABC c6 A chung va AE_AF = AAEF ~ AABC(c.g.c)
AB  AC
¢) Vé HD 1 BC
ABHD ~ ABCE(g.g) = D . BHBE=BCBD (1)
BC BE
CH_CD

ACHD ~ ACBF(g.g) = = CH.CF=BCCD (2

BC CF
Cong timg vé (1) va (2) ta duoc: BH.BE + CH.CF = BC.(BD+CD) = BC.BC = BC>

(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)
DE SO 18. DE THI CHON HSG TOAN LOP 8

Cau 1. (4,0 diém)

1. Phan tich da thitc sau thanh nhan tie: x* +2013x* +2012x+2013

2 2
2. Rat gon biéu thirc sau: A = X 5 2x_ 2x — |- 1—1—% .
2x°+8 8—-4x+2x"—x X X

Cau 2. (4,0 diém)

1. Giai phuwong trinh sau:



(2x2 +x-2013)" +4.(x* ~5x~2012)" =4.(2x* +x~2013) (x* ~5x—2012)
2. Tim cdc s6 nguyén X,y thoa man: x° +2x” +3x+2 =y’
Cau 3. (4,0 diém)
1. Tim da thic f(x) biét rang: f(x) chia cho x+2du 10, f(x) chia cho x—2du 24, f(x)
chia cho x* —4 duoc thuong la —5x va con du
2. Chtng minh rfmg:
a(b—c)(b+c—a)2 +c(a—b)(a+b—c)2 =b(a—c)(a+c—b)2
Cau 4. (6,0 diém)

Cho hinh vuong ABCD, trén canh AB 1ay diém E va trén canh AD 14y diém F sao
cho AE=AF. Vé AH vudng goc véi BF (H thudc BF), AH cit DC va BC Ian luot tai hai
diém M, N

1) Chting minh rang t& giac AEMDIa hinh chit nhat
2) Biét dién tich tam giac BCH g&p bon Ian dién tich tam gidc AEH. Cht'ng minh réng
AC=2EF

1_1+1
D> AM? AN?

3) Chtng minh réng : A

Cau 5. (2,0 diém)
Cho a,b,cla ba s6 duwong thoa man abc =1. Chiing minh r%mg:
1 1 1 3

+ + >,
a’ (b+c) b3(c+a) c® (a+b) 2
HUONG DAN GIAI
Caul.
1.1 Ta co:
x* +2013x% +2012x + 2013

=(x*=x)+2013x +2013x+2013

= x(x=1)(x +x+1)+2013.(x* +x+1)
:(x2 +x+1)(x2 —x+2013)

x#0

1.2 Diéu kién: {
X#2

2 2
Ao X : 2x_ 2x — 1_1_%
2xX°+8 8-4x+2x°—Xx X X

X -2x 2x? x?—x—2
- 2(x2+4) 4(2—x)+x2(2—x)' X2




- 2

_[ <~ 2x 2 ](x+1)(x2)
2(x*+4) (X*+4)(2-x)] X
_x.(x—2)2+4x2 (x+1).(x+2):X3_4x2+4x+4x2 x+1
2(x—2)(x2+4)' X 2(x2+4) 'S
:X(X2+4)(X+1):x+1

2x2(xz+4) 2x

x#0
Vay A=X—+1v<’)i{
2x X#2
Cau 2.
=2x%+x-201
21 Dit a=2x"+x-2013
b=x*-5x-2012

Phuong trinh da cho tr¢ thanh:

a® +4b* =4ab < (a—2b) =0 a-2b=0<a=2b

Khi do ta co:

27 +x-2013 =2.(x* —5x ~2012) < 2x° +x ~2013 = 2x* ~10x —4024

<::>11x=—2011<::>x=%0111

Vay phuong trinh c¢6 nghiém duy nhat x = %

2
2.2 Ta co: y3—x3:2x2+3x+2:2£x+2j +§>0:x<y (1)

2
(x+2)3—y3=4x2+9x+6=£2x+%j +1—Z>0:>y<x+2 2)

Twe (1) va (2) taco: Xx<y<x+2 ma x,ynguyénsuyra y=x+1

Thay y =x+1 vao phuong trinh ban dau va giai phuong trinh tim duwgc x=-1=y=0
Viy (vy)=(-10)

Cau 3.

3.1 Gia st f(x) chia cho x* —4 dwgc thwong la —5x va con dw ax+b

Khi do6: f(x) = (x2 —4).(—5x)+ax+b

Theo dé Cau, ta co:

{f(2)=24 {2a+b=24 az’
&

f(-2)=1 2atb=10"1 2
(-2)=10 —2a+b=10 b=17

Do d6 : f(x)=(x* —4).(—5x)+%x+17



Vay da thttc f(x) can tim ¢4 dang: f(x) = -5x° +%x +17

3.2
Ta c6: a(b—c)(b+c—a2)+c(a—b)(a+b—c2)—b(a—c)(a+c—b2):0 (1)
g XtZ
a+b-c=x 2
bat 1b+c-a=y= b:X;y
a+c-b=z vtz
Cc=
2
Khi d6 ta cé:

_X+Z (X+y y+z)| , Y+Z(X+z X+y) , 1 C\o2
VT = 5 ( 2 2 j.y + > ( > 5 ]x 4(X+y)(x y)z
_X+Z X-z , y+z z-Yy 2_1 2 2\.2
—2.2.y+2.2.x 4.(x y)z

N

1) Tacé: DAM = ABF (ciing phu v6i BAH)



AB=AD (gt); BAF = ADM = 90" (ABCD la hinh vudng)
= AADM = ABAF(g.c.g)
= DM = AF, ma AF = AE(gt) nén AE=DM
Lai c6: AE/ /DM (vi AB//DC)
Suy ra t¢ gidc AEMD1a hinh binh hanh . Mt khdc DAE =90°(gt)
Vay ti giac AEMD1a hinh chit nhat
2) Tacé AABH ~AFAH(g.g)
AB BH BC BH
=>-—= ay =
AF AH AE AH
Lai c6: HAB = HBC (cung phu véi ABH)
= ACBH ~ AAEH(c.g.C)
2
— Seont _ E ,ma —SH. Scs 1 = 4(gt) = BC) =4=BC’ =(2AE)2
Sean \AE Sian AE
= BC=2AE = Ela trung diém cta AB, F la trung diém ctia AD
Do d6: BD=2EF hay AC =2EF(dfcm)
3) Do AD//CN(gt). Ap dung hé qua dinh 1y Ta let ta c6:
AD AM AD CN
- = - =
CN MN AM MN
Lai c6: MC//AB (gt). Ap dung hé qua dinh 1y Ta let ta co:
MN MC AB MC AD MC
AN AB AN MN AN MN

* (CN NEeY ZZCN2+CM2 _MN®
MN MN MN? MN?

(Pytag

(20 ( ) L
AM AN AD

Cau 5.
Trudc tién ta chiing minh BDT: Voi moi a,b,ceRva x,y,z>0 ta co:

(AB=BC; AE = AF)

@ b @ (arbre)

X 'y z X+y+z

n a_ b c
Dau "="xayra & —=—=—
X y z

That vay, véi a,beRva x,y >0ta cé:



a_2+b_22(a+b)2
X y X+y

= (azy + bzx)(x + y) > xy(a +b)’

(*)

= (bx - ay)2 >0 (ludon dung)

4 ? a
Dau "="xayra < —=—
Xy

Ap dung bat dang thiic (* *) ta co:

2 2
2 2 2 b 2 b
a_+b_+c_2m_|_c_2m
X 'y zZ X+y zZ X+y+z
Dau"="xe’1yra<:>3—9:E
X y z
1 1 1
1 1 1 a2 b2 2

Ta c6: — +— +— = +
a(b+c) b’(c+a) c¢’(a+b) ab+ac bc+ab ac+bc

Ap dung BDT (*) ta cd :
2 2

11 (uuj (1+1+1j

R 2 . \a b ¢ a b

+ > = (Vi abc=1)
ab+ac bc+ab ac+bc 2(ab+bc+ac) (1 1 1]
2 —+B+E
a

@)

Hay
1 1 1
a? b ¢ It 1.1
ab+ac bc+ab ac+bc 2la b c
1 1 1
1 1 1 a2 b2 pr) 3
Ma =+—+=>3nén —2—+ +—E>=
a a b c nen ab+ac bc+ab ac+bc 2
1 1 1 3
Va + + > —.(dpcm
Yy a3(b+c) b3(c+a) c3(a+b) 2 (dpem)

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

PE SO 19. PE THI CHON HSG TOAN LOP 8

Cau 1. (4,5 diém)
1) Phan tich da thirc thanh nhén tir: M = (x+2)(x+3)(x+4)(x+5)-24
2) Cho a,b,cddi mot khac nhau va khac 0. Chitng minh rang:



Néu a+b+c=0thi a—b+b—c+c—a' c 2 b =9
C a b a-b b-c c-a

3) Cho A=p" trong d6é plas6 nguyén t8. Tim cac gia tri cia p d€ tong cac wdc duong
cua Alasd chinh phuong.
Céu 2. (4,0 diém)

1) Chobigu thire P=| X2+ 1|,/ X=8 | (4
x -1 x-1 X" +x+1

a) Rut gon biéu thiec P
b) Tinh gid tri ctia P khi X 1a nghiém ctia phwong trinh x> =3x+2=0

201

, ) N ) 2018 ) 8 . . 5
2) Chutng minh rang: f(x)= (x +x—1) +(x —x+1) —2 chia hét cho g(x) =x"—x

Cau 3. (3,5 di€ém)

X-m Xx-3

=2
X+3 XxX+m

1) Tim m d€ phuwong trinh c6 nghiém (véi m tham sd)

2) Giai phuong trinh: 2x(8x—1)".(4x~1)=9
Ciu 4. (7,0 di€m) Cho hinh chit nhat ABCD, AB =2AD. Trén canh AD lay diém M, trén
canh BC 1dy diém P sao cho AM =CP.Ké BHvudng goc v6i AC tai H. Goi Q la trung diém
ctia CH, duong thang ké qua P song song v6i MQ cat AC tai N.
a) Ching minh tt gidc MNPQ]la hinh binh hanh
b) Khi M la trung diém cua AD. Chiing minh BQ vuéng goc véi NP
1 _ 1 N 1
AB* AP? 4AF

Céu 5. (1,0 diém) Tim tat ca cdc tam gidc vudng cé s6 do cac canh la cic s6 nguyén dwong

¢) Puong thing AP cat DC tai diém F. Chting minh rang

va s8 do dién tich bang s do chu vi.
HUONG DAN GIAI
Cau 1.

M =(x+2)(x+3)(x+4)(x+5)-24
M (2+7x+10)(x2+7x+12)—24
M= (X" +7x+11-1)(x* +7x+11+1)-24
M=(
M=(

2+7><+11)2—25

x’ +7x+6)(x2 +7x+16)
M = (x+1)(x+6)(x* +7x+16)

2. Cécwdc duong ctia Ala L,p;p*p’;pt



Tong céc udcla 1+p+p’+p’ +p* =n’*(neN)
= 4+4p+4p” +4p° +4p* =4n’
Ta co:
4p* +4p° +p’ <4n’ <4p' +p’ +4+4p° +8p° +4p
2 2 2 5 2 2 5 2
:>(2p +p) <(2n) <(2p +p+2) :>(2n) =<2p +p+1)
Do do:
4p* +4p° +4p° +4p+4=4p* +4p’ +5p”> +2p+1

=-1(kt
<:>p2—2p—3=0<:>[p1 (ktm)
p, =3(tm)

Vay p=3
3. Dit a—bzx;b—czy;c—azzz> c =1; a =1,‘ b 1

C a b a-b x b-c yc-a z
<:>(x+y+z)[l+l+lJ:9

X y z
Ta co: (X+y+Z)(l+l+1]:3+[y+Z+X+Z+X+yJ (2)
X y z X y Z
2 2
Ta lai co: y+Z: b_C+C_a ) C :b —bc+ac-a . C
X a b Ja-b ab a-b

_C(a—b)(c—a—b)_c(c—a—b)_c[Zc—(a+b+c)J_2C2
- abfa-b)  ab ab " ab

+z  2a’ x+y 2b’
y bc’ z ac

2 2 2
(x+y+z) 1,11 5,2 280 26 5 2 (a3+b3+c3)
X y z ab bc ac abc

. X
Twong tw ta co:

Via+b+c=0=a’+b’+c’® =3abc
2

Do dé: (x+ +z) 1+l+l =3+—3abc=3+6=9
Y Xy z abc

Cau 2.

1. a) Voi x=1ta co:
P x—4 N x> +x+1 X+ x+1-x+8
(x—l)(x2+x+1) (x—l)(x2+x+1) X2 +x+1

| x=44xt4x+1 | X249 x> +2x-3 x> +x+1
(x—l)(x2+x+1)

xrrx+1 B (x—l)(x2 +x+1). x> +9



_ (x+3)(x—1) _ X+3
(x—l)(x2+9) x> +9

Vay x#1 thi P ="
X“+9
=2(t
b) x®=3x+2=0=| = 2™ 100« 2vao Ptaco: P - 243 _5
x=1(ktm) 2°+9 13
A A L \ 5
Két luan véi x =2thi P:E

2) Da thuec g(x) =x"—x= x(x—l)c() hai nghiém la x=0 v x=1
Ta c6 £(0)= (—1)2018 +1*"* —2=0=x=0 la nghiém ctia f(x)

= f(x) chtra thira sO X

2018

Taco £(1)=(+1-1)" +(1*~1+1)" ~2=0=x=11a nghiém ctia f(x)

= f(x) chtra thita s§ x—1ma céc thira s§ X vd x—1khéng c6 nhan tir chung do d6 f(x) chia

hét cho x(x - 1)

2018

Vay f(x)= (x2 +x—1)2018 +(x2 —x+1) —2chia hét cho g(x)=x-x

Cau 3.
1) DKXD: x#-3;x# -mta co:

X-m X-3
+

:2:>x2—m2+x2—9:2(x+3)(x+m)
X+3 XxX+m

&2x*-m* -9 = 2(x2 +3x+3m+mx) < -2(m+3)x :(m+3)2 (1)
Vé6i m=3thi (1) c6 dang 0x =0.Nghiém dting moi X thoa man diéu kién x = -3
x #—m,do do tap nghiém ctia phwong trinh la x # +3

(m+3)2 __m+3
2(m+3) 2

Véi m # -3 thi phuwong trinh (1) co nghiém x =—

Dé€ gia tri nay la nghiém cua phuong trinh thi ta phai co:

m+3 . m+3
#-3va —

T N X m+3.. .
#-m titcla m# 3.Vay néu m#13thi x=- la nghiém.

K&t luan : voi m=-3thi S={x/x#3}.Véi m# 3 thi S={—m2+3}

2. Tacé: 2x(8x—1) (4x-1)=9
& (64x° ~16x+1)(8x> —2x) =9 < (64x* —16x+1)(64x* ~16x) =72(*)

Dit 64x> —16x =t ta co:
t=-9

(*)<:>t(t+1)—72=0<:{



V6i t=-9 ta cb: 64x* ~16x=-9 & 64x* ~16x+9=0 = (8x—1) +8=0

(VO nghiém vi (8x —1)2 +8>0)

1
X==
Véi t=8ta b 64x% —16x =8 <> 64x> 16X —8 =0 < 21
X=——=
4
Cau 4.
A
. B
M
E
P
H
D C
a) Chtng minh duoc DH//BK(1)
Chting minh dugc AAHD = ACKB = DH = BK )

Tt (1) va (2) suy ra t& giac MNPQ 1a hinh binh hanh.
b) Goi E la trung diém BK, chiing minh duwoc QEla duong trung binh AKBC nén

QE//BC= QE L AB(vi BC L AB)va QE :%BC:%AD
Chiing minh AM =QEva AM//QE = AMQEIa hinh hanh
Chting minh AE//NP//MQ(3).

Xét AAQB c6 BK va QE la hai duong cao ctia tam gidc nén Ela triec tam ctia tam gidc nén
AEla duong cao thit ba ctia tam giac AE L BQ=BQ L NP
<)

A B
P
I"\
G~ D C F

Vé tia Axvuong goc voi AF. Goi giao cia Axvdi CD 1a G.
Chttng minh GAD = BAP (cung phu véi PAD) = AABP(g.g)



AP _AB

- — ==
AG AD

Ta c6: AAGFvudng tai A c6 AD L GFnén AG.AF=ADGF (=25

2:AG:%AP

AGF)
= AG’.AF’ = AD*.GF*(1)
Ta chia hai v& ctia (1) cho AD>.AG*.AF’ma AG” + AF? = GF* (dl Pytago)

ottt o1 11
AD* AG? AP (1 Y (1 _V AP
—AB —AP
2 2
4 4 1 1 1 1
= = + = = +
AB*> AP? AF? AB?> AP? 4AF?
Cau 5.

Goi cac canh ctia tam gidc vudng la X,y,z trong dé canh huyén la z

(x,y,zla cac s6 nguyén duong). Ta c6
xy:2(x+y+z) (1) va x2+y2 =7 (2)
T (2) suy ra z* = (x+y)2 —2xy, thay (1) vao ta co:
7 :(x+y)2—4(x+y+z)
&7 +4z =(x+y)2 —4(x+y) ez’ +4z+4 =(x+y)2 ~4(x+y)+4
<::>(z+2)2 =(x+y—2)2

{z+2:x+y—2

z+2=—x-y+2(ktm Vi z>0)
< z=Xx+y—4; thay vao (1) ta duoc: xy:Z(x+y+x+y—4)

< xy—4x—-4y=-8
©(x-4)(y-4)=8=18=24

Tt d6 tim dugc cac gia tri ctia x,y,zla:
(x; y;z) IS {(5;12;13);(12; 5,'13);(6; 8;10);(8; 6,'10)}

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 20. DE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)

a’+7 b’+6 43
5

b) Tim gid trj nho nhat cta biéu thite P=x*+2x> +3x* + 2x+1

Ciu 2. (3 diém)

va a’+2c* =3c*+19

a) Tim 3 s6 dwong a,b,cthoa man :



D€ tham gia ngay chay Olympic vi sttc khoe toan dan, treong A da nhan duwoc mot

s6 chiéc 4o va chia déu cho cac 16p. Biét rang theo thit tu, 16p thit nhat nhan dwoc 4 4o va
1 A~ \ . A . ~ ’ r A 7 \ 1 ~N 7 \ . Vs ~
g sO con lai, roi dén 16p thie n(n =2; 3;4....)nhan duoc 4n 4o va g sO ao con lai. Ct* nhu thé
cac 16p da nhan hét s6 a0

Hoi treong A da nhan duoc bao nhiéu chiéc 4o ?
Cau 3. (3 diém)
Tim t4t ca cac s6 nguyén duong n dé (1 +n*" +n*"® ) la s& nguyén to

Cau 4. (3 diém)

Mot giai bong chuyén c6 9 doi bong tham gia thi ddu vong tron 1 luot (hai doi bat ky chi
thi dadu véi nhau 1 tran). Biét doi thi nhat théng a,tran va thua b, tran, doi thi 2 théng a,
tran va thua b, tran, ...., doi thtt 9 théng a, tran va thua b, tran.

Chting minh rang a? +a2 +a2 +....+a2 =b? +b? + b2 +....+b?
Cau 5. (5 diém)

Cho doan thang ABdai a(cm). L4y diém C bat ky thudc doan thang AB (C khac A
va B). Vé tia Cxvudng gbc v6i AB. Trén tia Cx1dy hai diém Dva E sao cho CD=CAva
CE=CB.

a) Chung minh AE vudn goc véi BD

b) Goi M va N lan luot la trung diém cta AE va BD. Tim vi tri ctia diém C trén doan
thang AB dé€ da giac CMEDN c6 dién tich 16n nhat

¢) Goillatrung diém ctia MN. Chitng minh rang khoang cach tir I dén AB khong

phu thudc vao vi tri diém C
Céu 6. (2 diém)

Hinh vudng c6 3x36 (nhw hinh bén ), chita 9 s8 ma téng cac s6 & mdi hang, mdi
cot, mdi dudong chéo bang nhau dugc goi 1a hinh vudng ky diéu . Chitng minh rang s6 ¢
tam (x) ctia mot hinh vuong ky diéu bang trung binh cong ctia hai s& con lai cing hang,

hoac cung cot , hodc cuing duwong chéo.




HUONG DAN GIAI
Caul.
a) Turgia thiét a’+2¢* =3b*+19=a’ +2¢* -3b* =19
a’+7 b*+6 +3 3b*+18 2c°+6 a’+7+2c*+6-3b°-18 14
5 6 15 12 4+12-15 1
a’=49=a=7
Suyra: b>’=64=b=8
>=8l=c=9

Ta co: 14

b)
P:x4‘+2x3+3x2+2x+1:(x4+2x2+1)+(2x3+2x)+x2
=(x2+1)2+2x(x2+1)+x2=<x2+x+1)2
2 2
Vit axtl=|xeoxtat|e3 =[x ] 4353 psf3) 22
2 4 4 2 4 4 4
nr " " 2 1
Dau "="xay ra <:>x:—E

Cau 2.
Goi s0 16p ctia truong A duoc nhédn 4o la x
Vi16p tht X nhén 4o cudi cung va sd 4o dugc phat hét nén so 4o 16p thit X nhéan dwoc la
4x.
S 7 \ 1
Lop thtt x—1nhén s6 4o la 4(x—1)+§.4x =4,5x-4

Vi s6 ao cac 16p nhan dugc nhu nhau nén ta ¢ phuong trinh:
4 5x—4=4x<=>x=8

Suy ra s6 40 mdi lop nhan dwoc: 4.8 =32(40)

Suy ra s0 4o treong A nhéan dugc: 32.8 =256 (a0)

Cau 3. Dat: A=1+n*" +n*"*

Vé6i n=1thi A=3lasd nguyén t&

Voi n>1,ta co:

1+n*7 +n*" = (n2018 —n2)+ (n2°17 —n) +(n2 +n+ 1)

=n? (n2016 —1)+11(112016 —1)+(n2 +n+1) = (n2°16 —1)(112 +n)+(n2 +n+1)
Talai c6: n* —1= (n3 )672 -1= (n3 —1)[(113 )671 +(n3 )670 +tn’ +1}(n3 —1)

:(n2°16—1)5(n2+n+1). Suy ra Ai(n2+n+1),mé 1<n’+n+1<A nén A la hop s6.

Vay n=1la s6 nguyén duwong duy nhat thoéa man diéu kién

Cau 4.



Mbi d6i bong thi ddu véi 8 doi bong khéc va hai ddi bat ky chi gdp nhau 1 tran nén moi
doi sé thi ddu 8 tran = a. +b, =8(véi i=1,2,3.....8)

Déng thitc can chitng minh twong dwong véi:

al+aj+a’+...+a; = (8—&11)2 +(8—a2)2 +(8—a3)2 +oaeee +(8—a9)2

< 16(a, +a,+a, +......+a, ) =576(1)

Mit khac, tdng s& tran thang ctia cdc d6i bang tong s6 tran ddu nén :

a,+a,+a,+...+a, =%=36(2)

Tt (1) va (2) suy ra dpcm
Cau 5.

!
A M' CJ Nl "B

a) GoiH la giao diém cia BDva AE
AACE = ADCB(c.g.c)=>E=B
Suy ra ADHE ~ ADCB(g.g) = DHE = CDB =90’

e+ Sein =S + % S, = %.AC.CE + i.CB.CD - %AC.CB

b) Taco: S
2

S

CMEDN —

(AC+CB)" a2
T4

Mat khac, theo bdt AM-GM ta c6: AC.CB <

2

Suy ra S oy = %.Dé’u "="xay ra khi va chi khi AC=CBhay C la trung diém AB

c) Goi J,M',N'lan luot la hinh chiéu vudng géc caa I, M,N1én AB

Ta cd: 1] la dwong trung binh ctia hinh thang MNN'M'nén IJ = w(l)
Ta lai c6 MM’ 1a duong trung binh cua AACEva NN’ la duwong trung binh ABCDnén

MM':g:Qvé NN':C_D:£(2)
2 2 2 2



AC cB
\ \ 2 » AB a
(1) va (2) suy ra IJ 5 11

Vay khoang cach cta diém I dén doan ABkhong phu thudc vao vi tri cua diém C.

Cau 6.

Gia st hinh vuong ky diéu dién cac so a,b,c,d,e,f,g,h,i nhw hinh vé

bat S=a+b+c+d+e+f+g+h+i

a b C
d e f
Suy ra g h i d+e+f:b+e+h=a+e+i:c+e+g=§(1)

Suy ra (d+e+f)+(b+e+h)+(a+e+i)+(c+e+g):%

:>(d+e+f)+(b+e+h)+(a+e+i)+(c+e+g):%

:S+3e:4—8:>e:§ (2)
3 9

T (1) va (2) :>d+f:b+h=a+i=c+g=%=2e (dpcm)

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)

PE SO 21. DE THI CHON HSG TOAN LOP 8
Cau 1. (4,5 diém)
1) Phan tich biéu thitc sau thanh nhan tt: P =2a’ +7a’b+7ab” +2b°
2) Cho x*+x=1.Tinh gia trj bidu thitc Q=x° +2x° +2x* + 2> +2x* +2x+1

Céu 2. (4,5 di€m)

. Tim x d& biéu thitc x4c dinh,

1) Chobié’uthﬁfcR:( x-1  x+1 4 j:4026

X =2x x> +2x x> —4x X
khi d6 hay rat gon biéu thirc
2) Giai phuong trinh sau: |x—2|(x—1)(x+1)(x+2) =4
Cau 3. (4,0 diém)
1) Cho nla sd ty nhién 1é. Chtirng minh n’ —n chia hét cho 24
2) Tim s6 tw nhién n dé n” +4n+20131a mot s chinh phuong.
Cau 4. (6,0 diém)
1) Cho hinh thang ABCDvuéng tai A va D. Biét CD=2AB=2AD va BC=a+2
a) Tinh dién tich hinh thang ABCD theo a



b) Goi Ila trung diém cua BC, H 1a chan duwong vudng goc ké tr Dxudng AC.
Chtng minh HDI =45
2) Cho tam giac ABCc6 BC=a,CA=b, AB=c.D6 dai cac duong phan giac trong cua
tam gidc ké tlr cac dinh A,B,Clan lwotla 1 ,1,1 . Chtng minh rang:

Cau 5. (1,0 diém)

Cho hai s6 khong am ava b théa man: a’ +b* =a+b. Tinh gid tri 16n nhat ctia biéu thic:

a b
5= , °
a+1 b+1
HUONG DAN GIAI

Caul.
1) Tacé: P=2(a’+b’)+7ab(a+b)

:2(a+b)(a2 —ab+b2)+7ab(a+b)

=(a+b) (Za +2b2+5ab)
( (Za2 +4ab +2b” +ab)
( [Za a+2b +b a+2b)]
( )(2a+b)(a+2b)
Két luan P =(a+b)(2a+b)(a+2b)
2) Ta co:

szz.(x4 +2x3+x2)+(x4+2x3+x2)+x2+x+x+1

2({ 2 2 2 2
=X (x +x) +(x +x) +X+2

=x"+x+3=4
Vay Q=4
Cau 2.
| o x=1 x+1 B 4 X
1) Taco.R—{X(X2)+X(X+Z) X(X24):|.4026

x#0

PK: x(x2—4)¢0<:>{
X #12

Khi dé: R= L (

1006 | x—2 "x+2 x4
1 (x=1)(x+2)+(x+1)(x—2)—4

T 4026 X% —4

x-1 x+1 4 j




1 2(X2—4) 1
40267 x*—4 2013
x#0 | 1
va = —
X # 42 2013

2) +Neéu x =2, phuong trinh da cho tré thanh :
(x=2)(x=1)(x+1)(x+2)=4
(¢ -1)(x* -4)=4
oxt -5 =0 xz.(x2 —5)20
x = 0(ktm)
S| x= \/g(tm)
x = —/5(ktm)
+)Néu x < 2, phuong trinh da cho tro thanh:
(2-x)(x=1)(x+1)(x+2) =4
= (x—2)(x—1)(x+1)(x+2) =—4
(¢ -1)(x*-4)=—4

ax-5x2+8=0

Vay R xac dinh khi {

2
= (xz —gj +£= 0vo nghiém

Phuong trinh ¢c6 mot nghiém x = \/g
Cau 3.
1) Tacé: n’—n=n(n-1)(n+1)
Vi n—-Ln;n+1 laba s6 tw nhién lién ti€p nén c6 mot trong ba sd dé chia hét cho 3.
Dodé (n’-n)i8  (2)
Vi 3 va 8 la hai s6 nguyén t6 cung nhau nén két hop véi (1) ;(2) suy ra
(n3 —n)§24 (dpem)
2) Gia st n’+4n+2013=m’(meN)
Suy ra (n+ 2)2 +2009=m* < m’ —(n+ 2)2 = 2009
< (m+n+2)(m-n-2)=2009
Mat khac 2009 =2009.1=287.7 =49.41 va m+n+2>m—n—2 nén co cac treong hop sau:

m+n+2=2009 {m:1005

THI: =
n =1002

m-n—-2=1

m+n+2 =287 {m:147

=
n=138

TH2:
m-n-2=7



m+n+2=49 m =45
TH3: =
{m—n—2:41 {nzZ
Vay céc s6 can tim la 1002;138;2
Cau 4.
A B
H
|
i -5 j
D = C
1)

a)

b)

2)

Goi E la trung diém cua CD, chira ABEDIa hinh vuéng va BECla tam gidc vuong
can

Ttr d6é suy ra AB=AD=a,BC=2a

(AB+CD).AD (a+2a)a 3a’

Dién tich cta hinh thang ABCDIa S= 5 5 5

ADH=ACD(1) (hai goc nhon c6 cap canh twong ting vudng goc)
Xét hai tam gidc ADC va IBDvuodng tai D va B co:

g_lé = % = %, do d6 hai tam giac ADCva IBDdong dang

Suy ra ACD=BDI (2)

Tix (1),(2) = ADH=BDI

Ma ADH+BDH =45° = BDI + BDH = 45"hay HDI =45°

B
D C

Goi AD la dwong phan giac trong goc A, qua C ké duong thang song song véi AD
cat duong thang AB tai M



Ta c6: BAD = AMC (hai goc 0 vi tri dong vi)
DAC = ACM (hai goc ¢ vi tri so le trong)

Ma BAD =DACnén AMC=ACMhay AACMcan tai A, suyra AM=AC=b
AD BA ¢
CM BM b+c

Do AD//CMnén

Ma CM<AM+AC=2b=—S 2D 1T 1f1 11 )
b+c 2b 1 2\{b c

Tucmgtu’tacé:l>(1+lJ (2);l:1£1+1J 3)
I, (c a 1. 2{a b

Cong (1) ;(2) ; (3)Vé’ theo vé€ ta c6 diéu phai chiing minh
Cau 5.

Tacd: a®>+1>2a;b* +1>2b=a’+b*+2>2a+2b=a+b<?2

Chting minh duoc véi hai s6 duwong X,y thi 1 + 1 > 4
X y X+y

Dodé: S=2—| 1 4+ 1 |eo % 4
a+1 b+1 a+1+b+1

Vay GTLNcua Slal, dat dwockhi a=b=1
(Hoc sinh lam cdch khdc néi diing vin dwoc diém toi da)

PE SO 22. DE THI CHON HSG TOAN LOP 8

Céu 1. Cho bidu thite A=| ————— 2| [1__2X
x-1 x"+x-x"-1 x"+1

a) Tim diéu kién xac dinh va rat gon biéu thiic A
b) Tim X d€ Anhén gid trila s am
c) Tim gia tri nguyén ctia X d€ biéu thitc (x + 2).A nhén gia tri 1a s6 nguyén.
Cau 2.
a) Cho 5=123+234+345+..+k(k+1)(k+2) (v6i ke N¥)
Chttng minh rang 4S+11a binh phuong ctia mot s6 tw nhién
b) Tim céc s6 nguyén x,y théa man x° +2x* +3x+2 =y’
Cau 3.
a) Giai phuong trinh sau: x* —3x+2+[x=1|=0
b) Xac dinh gid tri cia m d€ phwrong trinh: m?(x—2)—8(x+m)=4m’cd nghiém duy

nhat la s& khéng 16n hon 1



¢) Cho x,y,zla cdc s6 duong théa man x+y+z=1.Tim gia tri nho nhat ctia biéu thuic

Cau 4. Cho tam gidc ABC déu canh 2a,MIa trung di€ém cta BC. xMy = 60" quay quanh
dinh M c8 dinh sao cho hai tia Mx, My cat AB, AClan luot tai D va E. Chiing minh rang:

a)ABDM ~ ACMEva tich BD.CE khong phu thudc vao vi tri cia xMy

b) DMIa phan giac cia BDE

c¢) BDME +CEMD >a.DE

d) Chu vi AADEkhong d6i khi xMy quay quanh M

Cau 5. Trong bang 6 vuong kich thudc 8x8 gom 64 6 vudng don vi, nguoi ta danh ddu 13
6 bat ky. Chitng minh rang véi moi cach danh dau ludn cé it nhat 4 6 dwoc danh dau

khong cé diém chung (hai 6 c6 diém chung la hai 6 c6 chung dinh hodc chung canh).
HUONG DAN GIAI

Caul.

‘ H

la) DKXD: x#1;,  Ruat gon dugc: A=

X
|
—

1b) A<0e=x-1<0e=x<1
D6i chiéu vdi DKXD, ta dwoc x <1

1c) Ta co: (x+2)A= X+2 =1+i
x—1 x—1
Lap luan dé€ suy ra: x e{O;—2;2;4}

Cau 2

2) Ta c6: K(k+1)(k+2) =g k(1) (k+2).4 =k (k1) (k+2)[ (k+3) ~(k1)]

= (k1) (ke 2) (ke 3) = (ke 1) (k+2) (k1)

=45=1.234-0.123+2345-1234+...+k(k+1)(k+2)(k+3)
—k(k+1)(k+2)(k-1)=k(k+1)(k+2)(k+3)
=45+1=k(k+1)(k+2)(k+3)+1

Mat khac:
k(k+1)(k+2)(k+3)+1:k(k+3)(k+1)(k+2)+1

:(1<2+31<)(1<2 +31<+2)+1:(1<2+31<+1)2

Ma keN*nén k*+3k+1eN*nén suy ra dpcm.



2
2b) Ta co: y3—x3:2x2+3x+2:2(x+2] +%>0:>x<y (1)

2
(x+2)3—y3=4x2+9x+6=(2x+%j +1—2>0:>y<x+2 (2)

Te(1)va2)tacd: x<y<x+2,ma X, ynguyénsuyra y=x+1

Thay y =x+1vao phuong trinh ban dau va giai phwong trinh tim duoc 1
X=-

Ttr 6 tim dwoc hai cap s6 (x,y) thoa man Cau toan la: (—1;0);(1;2)
Cau 3.
3a) X’ —3x+2+[x-1|=0(1)
+N&u x21:(1) & (x~1) =0 & x =1(TM)
+Néu x<1:(1) & x* —4x+3=0< x> —x-3(x-1) =0 < (x-1)(x-3) =0
x =1(ktm)
x = 3(ktm)
Vay phuong trinh ¢6 nghiém duy nhat x=1
m’ (x—2)—8(x+m)=4m2

<:>(m3 —8)x=2m(m2 +2m+4)

3b)Ta c6: c:>(m—2)(1rn2 +2m+4)x =2rr1(rn2 +2m+4)
@XZZ_m(DO m?+2m+4 >0)
m-2

2m

Dé nghiém nay khong 16n hon 1 thi <1 -2<m<2(TM)

m —
Vay —2 <m <2thi phuong trinh c¢6 nghiém duy nhéat va nghiém d6 khong 16n hon 1
3¢) Ta co:

P:L+i+1:(x+y+z) LR S Y 0 VU0, S )RR [ B A L VS
l6x 4y =z l6x 4y =z l6x 4y 16x =z dy z 16

a . , 1 . ., .
BDT ¢0 si ta co: L+i>—.Dau =" xay ra &y =2x

16x 4y 4

“__rs

1 . .
Tuong tu: 1i+§25,déu xay ra <>z =4x

6x z

2 Y51, dau = xay ra <z =2y;
dy =z

'Y=

NN

4
jz=o
7

=P> Q.Dé'u “=" xay ra khi x = 1
16 7

Véy MinP:Q@X=l;y:z;Z:é
16 7 7 7



Cau 4.

B M C

a) Ta c6: DMC =60 +CME = 60" + BDM = BDM = CME
Suy ra : ABMD ~ ACEM(g.g) vi DBM =MCE = 60°; BDM = CME(cmt)

BD _CM
Suy ra ——

= BD.CE = BM.CM =a’ (khong d6i)
BM CE

BD _CM _ BD _BM
MD EM Y MD _ ME

Lai c6: DBM = DME = 60° = ABMD ~ AMED(c.g.c)

b) Vi ABMD ~ ACEM =

= BDM =EDM suy ra DM Ila phan gidc cia BDE

¢) Vi ABMD ~ AMED = 5D _BM = BD.ME =a.DM(1)
DM ME

Twong tw chitng minh dugc: ACEM ~ AMED = CE.MD =a.ME(2)
Cong vé theo vé€ cua (1) va (2) ta duoc:
BD.ME +CE.MD =a.DM+aME =a.(DM+ME) <a.DE
d) Ké MH,MI, MKTan luot vudng goc véi AB,DE, ACtai H,I,Ksuy ra
MH =MI =MK
Suy ra DI =DH, EI = EK.Suy ra chu vi AADE =2AH

Vi HBM =60°va BM=anén BH = % = AH = 37a.Suy ra chu vi tam gidc ADEkhong doi

va bang 3a
Cau 5 Chi 64 6 vudng cua bang 8x8 thanh 4 loai nhu hinh vé (cac 6 cung loai dugc danh
s0 giong nhau). Khi d6 theo cach chia nay r6 rang cac 6 trong cung loai sé khong c6 diém

chung.



Khi danh dau 13 diém bat ky, thi 13 diém nay sé thudc 4 loai 6 vira chia. Vi 13=4.3+1
nén theo nguyén ly Dirichle s€ ton tai it nhdt 4 6 thudc cung mot loai, khi d6 4 6 nay sé

khong cé diém chung. Suy ra dpcm.

2 1 2 1 2 1 2
3 4 3 4 3 4 3 4
1 2 1 2 1 2 1 2
3 4 3 4 3 4 3 4
1 2 1 2 1 2 1 2
3 4 3 4 3 4 3 4
1 2 1 2 1 2 1 2
3 4 3 4 3 4 3 4

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 23. PE THI CHON HSG TOAN LOP 8

Céu 1. (5 diém)
a) Chting t6 rang gia tri ctia biéu thic sau khong phu thudc vao bién x
(x—l)4 —x (x2 +6)+4x(x2 +1)
b) Phan tich da thitc thanh nhan ta: x° —6x° +11x-6
Cau 2. (5 diém)
a) Chttng minh rang (x2 +y* +2° )2 = 2(x4 +y* +Z4)

x+1 x+2 x+3 x+4 x+5 x+6
+ + +

+ + + 6=0
1000 999 998 997 996 995

b) Tim x,biét:

Cau 3. (3 diém)

3x+3
X +x*+x+1
a) Ruat gon biéu thic A

b) Tim gia tri cia X d€ Anhan gia tri nguyén?

Cho biéu thirc A =

c) Tim gid tri 16n nhat cua A
Cau 4. (7 diém)
Cho tam giac ABCvuong tai A(AC > AB) , duong cao AH. Trén tia HClay
HD = HA.Puong vudng géc véi BCtai D cat AC tai E
a) Chung minh AE=AB
b) Goi M la trung diém cua BE.Tinh géc AHM



Caul.

a)

HUONG DAN GIAI

(x—l)4 —x2 (x2 +6)+4x(x2 +1)
=x* —4x® +6x* —4x+1—x* —6x* +4x°> +4x
=1

Vay véi moi gia tri caa X biéu thire da cho khong phu thudc vao bién x

b)

Cau 2.

x> —6x"+11x -6

=x> = x> =5x* +5x+6x—6
=x° (x—l)—5x(x—1)+6(x—1)
=(X—1)(X2—5X+6)

=(x—1)(x—2)(x—3)

Ta co: x+y+z=0:>x=—(y+z)

=x’ :[—(y+z)]2

X =y’ +2° +2yz & X’ —y* -7 =2yz

= (x2 —y* -2z )2 = (2yz)2

o xtryt 4zt - 2xPy? - 2x%2 + 2y 2 = 4y 7’

o xt+yt+zt =27y +2x°7° + 277
oxt+yt+ztaxtrytzt =xtryt 2t 230y + 2532 + 2y 77

<:>2(x4+y4+z4):(xz+y2+z2)2

x+1 x+2 x+3 x+4 X+5 x+6

b)

+6=0

+
1000 999 998 997 996 995

x+1 X+2 X+3 X+4 X+5 X+6

+1+ +1+ +1+ +1+ +1=0

= +1+
1000 999 998 997 996 995

x+1001 x+1001 x+1001 x+1001 x+1001 x+1001
- + + + +

=0

1000 999 998 997 996 995

<:>(x+1001)( L S I S S j=0:>><=—1001

Cau 3.

a)A =

b)

1000 999 998 997 996 995

3x+3 3(x+1) 3(x+1) 3

At +x+1 X (x+1)+(x+1) - (x+1)(x2 +1) X241
Mudn A nhén gi4 tri nguyén thi x* +1eU(3)={+1;£3}

Néu xX*+1=-3=xed

Néu X’ +1=-1=xed



- Néux'+1=1=>x=0=>A=3
- Néu X +1=3=>x=12=>A=1
Vay tap hop cac gid tri cia X d€ A nhan gia tri nguyén la {—\/5;0;\/5}

c) A= 23 " nhan gia tri l6n nhat khi x* +1¢d gia tri nho nhat
X"+

Ma x*+1>1véimoi xeR
Vay Max, =3 < x=0
Cau 4.

B

a) Ké EF 1 AH =T gidc HDEF la hinh cht nhat
= FEF=HDma HD = AH(gt) = EF = AH

Xét AHBA va AFAEcé: H=F=90°, AH=FEF, FEA = BAH (phu FAE)
Do d¢é: AHBA =AFAE(g.g)= AE=AB

b) Tacé ABAEvudng tai A= AM = %BE

ABDEvudng tai D= DM = %BE
Do d6: AM =DM
Xét AAHM va ADHM c6: AM =MD; AH=HD; HM Ia canh chung

:>AAI—IM=ADI—IM:>AI—IMzMHD:¥=450

Vay AHM =45°

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

PE SO 24. PE THI CHON HSG TOAN LOP 8
Cau 1. (2,5 diém)

a) Phan tich da thirc a*(b—c)+b”(c—a)+c’(a—b)thanh nhan ti



b) Cho céc s3 nguyén a,b,cthéa man (a— b)3 +(b- c)3 +(c- a)s. Tinh gia tri cta bi€u
thiec A = ‘a—b‘+‘b—c
Cau 2. (2,5 diém)

a) Giai phuong trinh nghiém nguyén : x* +y* =3-xy

+|c—al

b) Giai phwong trinh: (6x + 8)(6x + 6) (6x + 7)2 =72
Cau 3. (2,5 diém)
a) Tim gid tri nho nhét ctia biéu thiec : P =(x—2012) +(x+2013)’
b) Cho céc s8 thue duong x,y,z thoa man x+y +z = 3.Chttng minh rang:
1 1 1 3
x2+x+y2+y+z2+z25

Cau 4. (2,5 diém)
Cho tam giac ABCvudng tai A. Ldy mot diém M bat ky trén canh AC. Tt C vé mot
duong thang vudng goc véi tia BM, duong thang nay cat tia BM tai D, cat tia BA tai E.
a) Chtng minh : EA.EB=ED.EC
b) Chting minh rang khi diém M di chuyén trén canh AC thi tong BM.BD+CM.CA c6
gia tri khong doi
c) Ké DH L BC(H € BC). Goi P,QTan luot la trung diém cua cac doan théng BH, CH.
Chttng minh CQ 1L PD
HUONG DAN GIAI
Cau 1.

a) Tacé: a*(b—c)+b*(c—a)+c*(a-b)=a’(b-c)+b’(c—a)-c*(b-c+c-a)
(b—c)(a2 —C2)+(C—a)(b2 —cz)=(b—c)(a—c)(a+c)+(c—a)(b—c)(b+c)
:(b—c)(a—c)(a+c—b—c):(b—c)(a—c)(a—b)

b) Dat a—b=x;b—c=y;c—a=z:>x+y+z=O:>z=—(x+y)

Ta c6: X’ +y° +2° =210 & x° +y° —(x+y) =210 & 3xy (x+y) =210 < xyz =70
Do x,y,z1a s8 nguyén c6 tong bang 0 va xyz =70 =(-2).(-5).7 nén
x,y,z€{-2;-5;7} = A=|a—b|+|b—c|+|c—a| =14
Cau 2.
a) Taco: (x—y) 2053 +y? 22xy = 3-xy22xy & xy <1
Lai c6: (x+y) 20 X2 +y* 2 -2xy = 3-xy 2 -2xy < Xy = -3
Suy ra -3<xy<1.Ma x,y e Z=>xy e{-3;-2-1,0;1}
Lan luot thir ta dwoc (x,y) € {(-2;1);(1;-2);(2:-1);(~1;2);(1;1)} 1a nghiém ctia PT



b) Dat 6x+7=t. Ta co:
(t+1)(t-1)? =72<:>(t2 —1)t2 =2t —t2—72=0

t2—9=0 t=-3

2
2 +8=0 = X=73
:{ (VN)c{t 3 = 3
5

X=—=

3

Cau 3.
a) Ta co:

P=(x-2012)" +(x+2013) =x* —4024x + 4048144 + x* +4026x + 4052169

2
=2x" +2x+8100313 =2 (x + %J +8100312,5 >8100312,5 VX

Vay MinP =8100312,5 <> x = —%

b) DétP:21+1+1—1 L L

x> +x  yi+y zz+z_x(x+1)+y(y+1)+z(z+l)

11 1 1 1 1 1 1 1 1 1 1
=—- +—- +—= = —+—+— |- + +
x x+1 y y+1 z z+1 (x y =z x+1 y+1 z+1

Ap dung BDT 1.1, 9 . 1 1 (Lrleéi a,b,cduong , ddu bang xay ra
a

b ¢ a+b+c aa+b_4' a

<a=b=c
Tacd ——<t[Liq], il L 11,
x+1 4 \x y+1 4y z+1 4 \z

e A 1 1 1 1 1 1 1 1 1) 1(1 1 1

Boivay P=| —+—+— |- + + 2| —+—+—|——.| =+1+—+1+—+1
X y z x+1 y+1 z+1 X'y z) 4\x y z

3(1,1,1)3.3 9 393 3y

4\x vy z) 4 4 x+y+z 4 4 4 2

Cau 4.




b) Ké MI LBC(I1€BC). Tac6: ABIM ~ABDC(g.g)

=M B BMBD=BIBC (1)
BC
Tuong tu: AACB ~ AICM(g-g)= ]C;\C/I gl CM.CA =CLBC (2)
Tir (1) va (2) suy ra BM.BD+CM.CA = BLBC+CLBC = BC.(BI +CI) = BC’
(Khong doi)

¢) ABHD ~ ADHC(g.g)

BH BD 2BP BD BP BD
DH DC 2DQ DC DQ DC

Chting minh dugc: ADPB ~ ACQD(g.g)= BDP = DCQ

Ma BDP +PDC =90° = DCQ+PDC =90° = CQ 1L PD
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

DPE SO 25. PE THI CHON HSG TOAN LOP 8
Cau 1. (5 diém)

N 2
Cho biéu thirc A = 2 2x 1_1_3
2x* +8 8 4x +2x* - x° X X

a) Tim x d€ gia tri cia A dwgc xac dinh. Rat gon biéu thac A.
b) Tim gid tri nguyén cua X d€ Anhan gia tri nguyén.

Céu 2. (4 di€ém) Giai cdc phuwong trinh sau:
a) x(x+2)(x2 +2x+2)+1 =0

b) y*+4 +2y—-2""+2=0
X2 +4Ax+6 X*+16x+72 x*+8x+20 x*+12x+42
C) + = +

X+2 X+8 X+4 X+6
Cau 3. (3 diém)

1) Tim s8 tw nhién n dé pla sd nguyén t8 biét: p=n’-n’+n-1

2) Tim a,b sao cho f(x) =ax’ +bx* +10x—4chia hét cho da thiic g(x)=x" +x-2
b
b2
Ciu 4. (6,5 di€m) Cho hinh vudng ABCD, trén tia d01 cua tia CDldy diém M bat ky
(CM <CD), vé& hinh vuéng CMNP (P ndm gifta Bva C), DP ct BM tai H, MP cdt BD tai K.

3) Cho 4a’+b” =5abva 2a>b>0.Tinh P—

a) Ching minh: DHvuong goc voi BM.
b) Tinh Q=oo T KD
BC DH MK

¢) Chting minh: MP.MK + DK.BD = DM”



Cau 5. (1,5 diém)
2 2
1) Cho x,y>0.Chtmg minh ring : =+~ +4> 3(§+X

2) Tim gia tri nho nhat ctia bi€u thic:

B =xy(x—=2)(y+6)+12x* —24x+3y" +18y +2045

HUONG DAN GIAI
Caul.
2x* +8 =0
a) Gidtrictia Adwocxdc dinh < {8—-4x+2x>—-x> 20
x#0
2x* # -8 x> #—4
S 1a(2-x)+x (2-x) 20 | (2-x) (443 ) 0 {72
x#0
x#0 x#0
Ta co:

x> —2x 2x? 1_1_3
2x* +8 8 4x +2x* —x° X x2

x? =2x 2x? x2—x+2
2 x2+4 2 x)+x (Z—X) ' x2
( 4 32 x_2x-2
(x +4) 2 x) ' x2
:2x —x® —4x+2x* —4x? X(X+1)—2(X+1)
2(x2 +4)(2—X) . X2
_ x(EH4) (x=2)(x+1) _x+1
(X +4)(2-x) X T 2x
b)
< X+1

5 eZ < x+1:2x=2x+2:2x ma 2x:2x
X

x =1(tm)

=22x=>1x=>
x =—1(tm)

Vay A= cZ o x=1hodic x=-1

Cau 2.

a)



x(x+2)(x* +2x+2)+1=0

& (3 +2x)(x* +2x+2)+1=0

& (x2+2x) +2(x2+2x)+1=0

<:>(x2+2x+1)2 =0

& (x+1) =0 x+1=0ox=-1

Vay phuong trinh da cho c6 nghiém duy nhat x=-1
b)

Yy 4 +2y -2 4+2=0

oy 2y +1+(27) ~22°41=0

o (y+1) +(2°-1)=0

+1=0 =—
= y = y=-1
2X-1=0 x=0

Vay phuong trinh da cho ¢6 1 nghiém duy nhat (x; y)= (O; -1)
<)

x2+4x+6+x2+16x+72_x2+8x+20+x2+12x+42
X+2 X+8 x+4 X+6
DKXD: x# -2, x#—4;x#—6;x#—-8
2 2 2 2
Xx+2) +2 (x+8) +8 (x+4) +4 (x+6) +6
e (5202 (B 8 (sra) d (x40
X+2 X+8 x+4 X+6

1)

+Xx+8+ =x+4+ +X+6+
X+2 xX+8 X+4 X+6

2 4 6 8

X+2_X+4:X+6_X+8
2x+8—-4x—-8 6x+48—-8x—48

T x+2)(x+4)  (x+6)(x+8)

SX+2+

- —2x _ -2x
(x+2)(x+4) (x+6)(x+8)
x=0 x=0 =0
= (x+2)(x+4)=(x+6)(x+8)<:>{8x:—40<:{x:—5(tm)

Vay phwong trinh da cho c6 2 nghiém x=0;x=-5
Cau 3.
1) Bién do6i duoc p= (n2 + 1)(n 1)
Néu n=0;1 khong thdéa man dé Cau
Néu n =2thdéa man dé Cau vi p= (22 +1)(2—1) =5



Néu n > 3khong thoa man dé Cau vikhi do pcd tt 3 udctrdlénla Ln-1>1 va

n*+1>n-1>1
Vay n=2thi p=n’-n’+n-11a sd nguyén té.

2) *g(x)=x"+x-2=(x-1)(x-2)

*f(x) =ax’ +bx* +10x—4ig(x)
e f(x)=ax’ +bx’ +10x—4=(x-1)(x-2)Q(x) (1)  (vxeR)
- Thay x, =1;x, =2vao (1) ta co:

a+b+6=0va 8a+4b+16=0=a=2va b=-8

a=2

Vay f(x):ax3 +bx? +1OX—4§g(x)<:>{b:_8

3)
Bién doi duoc:
b=4a

4a® +b? :5ab<:>(4a—b)(a—b)c{b:a

Ma 2a>b>0=>4a>2b>bnén a=>b

2
Tacod: P= f 2=1
4a”—-a~ 3

Vay 4a’+b? =5abva 2a>b>0thi P:%

Cau 4.

A B

D C M

a) Ching minh duoc : DH vuong goc véi BM
Chting minh duoc: CD = BC;PC = CM; DCB = BCM = 90°
= ADPC = ABMC(c.g.c) = BHP =90’

PC 1 DMPC ¢

b) Chttng minh dwoc: MP | BD = — = = _APDM
1 DM.BC S ssom

2




1 1
! pBxP 1 pBxP
Twong tw PH —2 = Spp , PH _2 - Srep
DH ;.DB.MK Ssom DH ;DB.MK Stom
— Q — SPDM +SSPBM + SPBD — 1

) Chitng minh: AMCP ~ AMKD(g.g) = MP.MK = MCMD (1)
Chiing minh: ADBC ~ ADKM(g.g) => DK.BD = DC.DM (2)
Tir (1)&(2)
= MP.MK + DK.BD = DM.(MC+DC)
= MP.MK + DK.BD = DM’

Cau 5.
1) Hoc sinh chting minh X1 Y 5o moi X,y >0
y X
:>E+X—220,§+X—121
y X y X
y X y X
2 2
:>X_2+Y_2+2_(_+Xj—2( +XJ+220
y. x y X y X
2 2
:>X—2+y—2+423(5+zj
y X y X
Dé’u":”Xéyra@X:y>0

2)  B=xy(x—2)(y+6)+12x* —24x+3y” +18y +2045
¢ —2x+1=(x-1) 20 = x* ~2x+322 véimoi xeR 1)
y? +6y+9=(y+3) 20=y>+6y+1223 véimoi yeR (2)
+B=xy(x—2)(y+6)+12x* —24x +3y” +18y + 2045
= (x*=2x)(y* +6y ) +12(x* =2x)+3(y* +6y )+ 36 +2009
=(x*=2x)(y’ +6y +12)+3(y’ +6y +12)+2009
=(x*—2x+3)(y’ +6y +12)+2009 3)

Tir (1),(2),(3) = B=2.3+2009 = B >2015
B =2015<x=1&y=-3

*MinB = 2015 & {X \
y=-

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 26. PE THI CHON HSG TOAN LOP 8

Cau 1: (5,0 diém)

X4+2+ x> —1 x> +3

X4+l xX*=x*+1 x*+4x*+3

1. Cho biéu thitc M =

a) Ratgon M
b) Tim gid tri 1én nhat caia M

2. Cho x,y1a s6 hitu i khéc 1 thea man ==X 172 g

1-x  1-y
Chiing minh M =x’ +y” —xyla binh phuong ctia mét s6 hitu ty.
Cau 2. (4,0 diém)
1. Tim s6 du trong phép chia (x + 3)(x + 5)(x + 7)(x + 9) +2033cho x* +12x+30
2. Cho x,y,zthéoaman x+y+z=7; x2+y2+zz=23; xXyz=3

1 1 1
+ +
Xy+z—-6 yz+x—-6 zx+y-6

Tinh gid tri cua biéu thitc H=

Céu 3. (4,0 diém)

1. Tim tat ca cac cap s6 nguyén (x;y) thoa man 3x” +3xy —17 =7x—2y
2. Giai phuong trinh: (3x-2)(x+1)’ (3x+8)=-16

Cau 4. (6 diém)
Cho hinh vuong ABCD c6 hai duong chéo AC va BD ct nhau tai O. Trén canh AB

1dy M (0 <MB <MA)va trén canh BClay N sao cho MON =90°.Goi E la giao diém cua

AN v6i DC, goi K 1a giao diém ctia ON v6i BE.
1) Chtng minh AMON vudng can
2) Chtng minh MN song song vdi BE
3) Chting minh CKvuodng goc véi BE
KC KN CN 1

4 K vé duc 5% OM cat BCtai H. Cht inh: + + =
) Qua Kvé duong song song vdi ca a1 ung min KB KH BH

Cau 5. (1,0 di€m)

Cho X,y >0thoa man x+2y >5. Tim gia tri nho nhat cia H=x" +2y” R
Xy
HUONG DAN GIAI
Cau 1.
1.

a)



x*+2 N x* -1 3 x*+3
(x2+1)(x4—x2+1) x*—x?+1 (x2+1)(x2+3)
B x*+2 -1 1
_(x2+1)(x4—x2+1) x'=x*+1 x*+1

M:

B x* +2+(x2—1)(x2+1)—(x4 -x° +1) X 24 x —1-xt 431
- (x2 +1)(x4 -x? +1) - (x2 +1)(x4 -x? +1)

Tl 1) (P I)(x ) X o

2

Vay M= vOoi moi X
24 x=x?+1 '
2
b) Tacd: M=————vGimoi X
x"—x"+1
Néu x=0tacé M=0
Néu x #0, chia ca t&r va mAau ctia M cho x*ta c6: M = 1
X'+ -1
X
1 1 1 1Y
Ta co: x2+—2—1=(x2—2.x.—+—2)+1=(x——J +1>1
X X X X
Nén ta c6: M = 11 <1.D4u "="xay rakhi x=1.
X
x =1
Vay M16n nhatla M=1khi x=1
2.
1-2x 1-2y
+—— =1 (1-2x)(1-v)+(1-2y (1—-x)=(1—-x)(1—
2B 121y (-2 1) (1))
Ta co 1
<:>1—y—2x+2xy+1—x—2y+2xy:1—x—y+xy<::>x+y:3X};+

. 2 2 2 3xy +1 ’ 3xy -1 ’
Taco:M=x"+y —xy=(x+y) —3xy = 5 -3xy =...= 5

3 1o e YA R AL N L g
Vi x,y € Qnén *Y " 1a s6 hitu ty , Vay Mla binh phuong cua mot s6 hiru ty.

Cau 2.
1
Ta c6: (x+3)(x+5)(x+7)(x+9)+2083 = ... = (x* +12x+27 ) (x* +12x+35) +2033

Dit x* +12x+30=t, ta c6: (x+3)(x+5)(x+7)(x+9)+2033 =(t-3)(t+5)+2033
=% +2t-15+2033 = t(t+2)+2018
Vay ta c6 (x+3)(x+5)(x+7)(x+9)+2033 = (x* +12x+30)(x* +12x+32)+2018



Vay s0 du trong phép chia (x+3)(x+5)(x+7)(x+9)+2033 cho x> +12x+301a 2018.
2) Vi x+y+z:7:>z:—x—y+7:xy+z—6:...:xy—x—y+1:(x—1)(y—1)
Twong tu ta co: yz+x—6:(y—1)(z—1);zx+y—6=(z—1)(y—1)

4 _ 1 N 1 N 1 _ z-1+x-1+y-1
(7 7 ) M [y
(x+y+z)—3 7_13 4

- xyz—(xy+yz+xz)+(x+y+z)—1 - 3—(xy+yz+xz)+7—1 =9—(xy+yz+xz) facor

(x+y+z)2 =x2+y2 +zz+2(xy+yz+xz):72 =23+2(xy+yz+xz)
=Xxy+yz+xz=13
4

Vay H=— =1
YT
Cau 3.

1) Ta co:

3x* +3xy —17 =7x -2y <> 3xy + 2y =-3x" +7x+17 < (3x+2 )y =-3x" +7x+17 Vi Xnguyén

nén 2x+3# 0nén ta co:
B 47x+17  -3x% -2x+9x+6+11

3x+2 2
=_X(3X+2)+3(3X+2)+11=—X+3+ 11
3x+2 3x+2

Vi x,ynguyén nén ta co nguyén = 11:3x+2 = 3x+2=+1;+11

3x+2
Xét cac treong hop ta tim duoc x=-1,y =-1;x=-3;y =5 thoa man va két luan
2) Tacé: (3x—2)(x+1) (3x+8)=-16 = (3x—2)(3x+3) (3x +8) =144
bat 3x+3=t=3x-2=t-5;3x+8=t+5
Ta 6 phuong trinh: (t—5)t*(t+5)=-144

ot —25¢2 +144:0<:>(t2 —9)(t2 —16):0
=9 t=13
= =
2 8

Xét cac truong hop ta tim dwoc x=0;x=-2;x = g;x = -3

Cau 4.



@)
N
K
D IC E
H

1) Tacd: BOC=90° = CON+BON =90°; vi
MON =90° = BOM +BON =90° = BOM = CON

Ta c6 BD la phan giac ABC =MBO=CBO= BCZ)C =45"

Tuong ty ta c6: NCO=DCO = B(;C =45". Vay ta c6 : MBO=NCO

Xét AOBMva AOCN cé OB =0OC; BOM = CON; MBO = NCO
= AOBM = AOCN = OM =ON
Xét AMON c¢6 MON =90"; OM = ON = AMON vuédng can
2) AOBM=AOCN=MB=NCma AB=BC= AB-MB=BC-NC

 AM=BM =AM _BN
MB _NC
Ta cé: AB//CD = AM//CE = 2N _ BN
NE NC

Vay ta co: = AM_ AN = MN //BE (Theo dinh ly Talet dao)
MB NE

3) Vi MN//BE = BKN =MNO =45’ (d6ng vi va c6 tam gidc MON vudng can)

— ABNK ~ AONC (vi ¢6 BNK =ONK; BKN =OCN = 45°) = b - NO
NK  NC
- Xét ABNO; AKNC ¢6 BNO = CNK; ™2 - NO _ \pNo - akNe
NK  NC

= NKC = NBO =45°
Vay ta c6: BKC=BKN+CKN=45"+45" =90° = CK L BE

4) -Vi KH//OMma MK L OK = MK L KH=NKH=90" ma
NKC =45° = CKH =45’ = BKN = NKC = CKH =45’
Xét ABKC c6 BKN = NKC = KN Ia phan giac trong cia ABKC, ma KH L KN



= KH1a phan gidc ngoai cia ABKC = Ke_HC

" HB
Chtrng minh twong twr ta co : KN _BN
KH BH
A KC KN NC HC BN CN BH
VaytacO —+——+——=——"+——+——=..... =—=1
KB KH BH HB BH BH BH
Cau 5 Ta c6: H=x>+2y” +1+%
Xy
, ) 1 24
=(x*=2x+1)+(2y —8y+8)+[—+x—2j+[—+6y—24]+(x+2y)+17
X y

2 2
=(x—1)2 +2(y—2)2+(x_1) +6(y—2) +(x+2y)+17
X y
>0+0+0+0+5+17=22

2
Dé4u "="xay ra (:)(x—l)2 :2(y—2)2 = (X_l) = 6(y—2) =0 va x+2y=5
X y
<x=1va y=2.Vay Hnhonhatla H=22 & x=1,y=2

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 27. PE THI CHON HSG TOAN LOP 8
Cau 1. (3 diém)
1. Phan tich cac da thirc sau thanh nhan t&

a) x*+4
b) (x+2)(x+3)(x+4)(x+5)-24
2 2 2
2. Cho ——+ b T =1.Chting minh rang: 4 b +— =0
b+c c+a a+b b+c c+a a+b

Cau 2. (2 diém)
1. Tim a,bsao cho f(x)=ax’ +bx* +10x—4chia hét cho da thic g(x)=x> +x-2
2. Tim s8 nguyén asao cho a*+41a s3 nguyén t&
Cau 3. (3,5 diém)
Cho hinh vuéng ABCD,M1la mét diém tuy y trén duong chéo BD. Ké ME L AB,
MF 1 AD
a) Chtng minh DE =CF
b) Chting minh ba duong thang DE, BF,CM dong quy
c) Xac dinh vi tri ctia diém M dé€ dién tich t&t giac AEMF 16n nhat.
Cau 4. (1,5 diém) Cho a,bduong va a®” +b* =a*' +b*™ =2 + p***,
Tinh: a*"' +b*"

HUONG DAN GIAI



Caul la. x'+4=x"+4x* +4-4 =(x* +4x* +4)~(2x) = (x* +2) ~(2x)’
= (x* +2x+2)(x* —2x+2)

1b. (x+2)(x+3)(x+4)(x+5)-24

= (x* +7x+11-1)(x* +7x+11+1)—24=[(x2 +7x+11)2 —1}—24

= (3 +7x+11) =5 = (x* +7x+6)(x* +7x+16)

= (x+1)(x+6)(x* +7x+16)

e 2 on o A b c ‘s .
2. Nhan c4 2 vé cua + + =1v6i a+b+c, rat gon suy ra dpcm
b+c c+a a+b

Cau 2.
1. Taco: g(x):x2+x—2:(x—1)(x+2)
Vi f(x) =ax’ + bx* +10x—4chia hét cho da thirc g(x) =x> +x—2
Nén ton tai mot da thire q(x) sao cho f(x) = g(x).q(x)
= ax’ +bx’ +10x -4 =(x+2).(x-1).q(x)
V6i x=1=a+b+6=0=b=-a-6 (1)
Véi x=-2=2a-b+6=0 (2)
Thay (1) vio (2), ta cé: a=2;b=4
2. Taco: a4+4:(a2—2a+2).(a2+2a+2)
ViaeZ—=a’-2a+2eZ;a’*+2a+2<cZ
Co: a2+2a+2=(a+1)2+121VaVé a2—2a+2=(a—1)2+121(Va)

’ ) 242a+2=1 =1(tm
Vay a* +41a s nguyén t6 thi {a 2 <:{a (tm)

a’-2a+2=1 |a=-1(tm)
Cau 3.
A, E B
|:
D C

a) Chtng minh AE=FM =DF = AAED = ADFC = dfcm
b) DE,BF,CMIa ba dwong cao cia AEFC = dfcm
c) Co chu vi hinh cht nhat AEMF =2a khong d6i



= ME + MF = akhong d6i

=S, vy = MEMF16n nhdt < ME = MF (AEMF la hinh vudng)

AEMF
= M1a trung diém ctia BD.
Cau 4.

(azom +b2001)(a+b)_(a2000 +b2000)ab:a2002 4 p202

:(a+1)—ab:1

a=1
= (a )( ) - {b B
Via=1= b2000 — bzo(n — —b = 1(tm)
| b=0(ktm)
Vibeo]m a2 20 [a=1(tm)
| a=0(ktm)

Vay a=1;b=1=a""" +b*" =2
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 28. PE THI CHON HSG TOAN LOP 8
Cau 1. (3,5 diém)
a) Chting minh n’ +17n chia hét cho 6 v6i moi neZ
(x2 +a)(1+a)+a2x2 +1

(x2 —a)(l—a)+a2x2 +1

b) Rat gon biéu thuc:

Cau 2. (4,5 diém).
a) Mot vat thé chuyén dong tir A dén B theo cach sau: di duwoc 4m thi ding lai 1 giay,
roi di tiép 8m dung lai 2 giay, roi di ti€p 12m ding lai 3 gidy... C& nhu vay di te A
dén B ké ca dimng hét tat ca 155 giay. Biét rang khi di vat thé ludn c6 van téc 2m/
gidy. Tinh khoang cach tix A dén B.
a’+b’

b) Biét a®—3ab’ =5va b’ -3a’b=10. Tinh M=
2018

Cau 3. (4 diém)

a) Giai phuong trinh: (x2 —X+ 1)(x2 —X+ 2) =12

b) Tim gia tri nho nhat cta P=x +y° —4(x+y)—2010
Cau 4. (4,5 diém)

Cho tam giac ABCvudng tai A, phan gidac BD. Goi P, Q, R Ian luot la trung diém

cua BD,BC,DC

a) Chtng minh APQRIa hinh thang can

b) Biét AB=6cm, AC=8cm.Tinh d0 dai cuia AR



Céu 5. (2,5 diém)
Cho hinh binh hanh ABCD.Mt duong thang qua B cat canh CD tai M, cat duong
chéo AC tai N va cat duong thang AD tai K. Chttng minh:
1 1 1
= +
BN BM BK
Cau 6. (1,0 diém)

Biét a,b,cla d¢ dai ba canh ctia mét tam giac. Chirng minh rf”mg:

(a2 +b*-c? )2 —4a’b* <0

HUONG DAN GIAI

Cau 1.
a) n’+17n=n’-n+18n=n(n-1)(n+1)+18n
Vi n(n—l)(n+1)1é tich ba s6 nguyén lién tiép nén chia hét cho 2 va 3, (2,3)=1nén chia
hét cho 6
18n:6 , suy ra diéu phai chitng minh
b)
<X2 +a)(1+a)+a2x2 +1 x4xtata+a’+a®>x>+1

(x2 —a)(l—a)+a2x2 +1 x*=x*a—a+a’+a’x*+1
2

2 2 2
X +xlat+a’x’+1+a+a’ X <1+a+a )+(1+a+a )
x> =x*’a+a’x*+1-a+a’ xz(l—a+a2)+(1—a+a2)
2 2
(X +1)(1+a+a ) 1+a+a2

- (x2+1)(1—a+a2) C1-a+a’

Cau 2.
a) Goi xlasdlandi (xeN,x>0), s6an dimg la x—1

Thbigiandi:é+§+£+ ..... . S +2x=2(14+2+3+...+x) = x(x+1)
2 2 2 2

Thoi gian dimg: 1+2+3+....+(x—1) = (x=1+1)(x=1) _ x(x=1)

2 2
x(x~1) x=10 (tm)
Lap duoc phwong trinh: ————~+x(x+1) =155 < 3x* +x-310 _31
2 X = ?(ktm)

Khoang cach AB la 10.(10+1).2 = 220(m)
b)



a’ —3ab> =5=a’-6a‘b* +9a’b* =25
b’ —3a’b =10 = b° —6a’b* +9a*b* =100
=a°+3a*b> +3a’b* +b® =125

a’+b> 5

:>(a2+b2)3=53:> =
2018 2018

Cau 3.
a) (xz—x+1)(x2—x+2):12
Pat x> —x+1=Xcé
X*+X-12=0
& XP+4X-3X-12=0 < X(X+4)-3(X+4)
X=3
X=—4

0

<:>(X—3)(X+4)=O<:>[

2
X:—4:>x2—x+5=0:>[x—%j +%—O(VN)

X=3=x"-x-2=0=(x"~2x)+(x~-2)=0
c>(x+1)(x—2)20<:>ki;1
b)
P=x"+y” —4(x+y)-2010
= (x*—4x+4)+(y’ —4y +4)-2018
=(x—-2) +(y-2) -2018>-2018
Vay P =—2018 <> x=y =2
Cau 4.

a) PQla duong trung binh tam giac BDC, suy ra PQ//ARnén APQRIa hinh thang.
AQ= %BC (trung tuyén tam giac vuéng ABC)
PR = % BC (duwong trung binh tam gidc DBC)

Suy ra AQ=PR = APOR la hinh thang can



b) Tinh dwgc BC=10cm
Tinh chat duong phan giac trong cua AABC
DA BA DA BA
j— = - =
DC BC AC BC+BC
Thay s0 tinh dung AD =3cm, DC =5cm, DR =2, 5cm
Két qua AR =5,5cm
Cau 5.

K

AB//AC (hai canh d6i dién hinh binh hanh). Theo dinh ly Talet c6:
MN:NC:MNSMC+AB:MN+NB:BM 1)
AB AN NB AB BN BN
KM _KD _MD N BK-KM _ AB-MD N BM _AB-MD
BK KA AB BK AB BK AB

BM BM AB+MC AB-MD MC+MD
BN BK AB  AB  AB

BM BM

Ma MC+MD =CD = AB nén — ——— =1(Diéu phai chiing minh)
BN BK

(2)

Tir (1) va (2) =

Cau 6.
(a2 +b*-¢* )2 —4a’b* = (a2 +b*-c? +2ab)(a2 +b*-¢? —2ab)

:[(a+b)2 —C2j||:(a—b)2 —C2j|
=—(a+b+c)(a+b-c)(a+c-b)(b+c-a)

Tong hai canh tam giac 16n hon canh thi ba nén ca 4 thtra s déu duwong, suy ra diéu phai

chtrng minh.

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

PE SO 29. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)



a) Cho a’+a+1=0.Tinh gia tri cia biéu thirc P =a™" + —
a

b) Cho hai sd X,y thoa man: x* +x’y* -2y =0va x’ +2y° -4y +3=0
Tinh gid tri ctia biéu thtic Q=x +y*
Cau 2. (5 diém)
a) Tim tat ca cac cdp so ty nhién (x;y) thoa man: 2 =5" -624
b) Tim tat ca cac cap s6 nguyén (x; y) thoa man:
10x* +50y +42xy +14x -6y +57 <0
Ciu 3. (4 diém)

a) Tim sd ty nhién nsao cho s A =n’+n+61a s6 chinh phuwong.

b) Trong mot cudce thi “D3J vui d€ hoc”, modi hoc sinh tham gia thi phai tra 10i 10 cau
hoi. Mbi cau tra 1oi dung thi duoc cdng 5 diém; nguoc lai, mdi cau tra 10i sai thi bi
trir 2 diém. Qua cudc thi, nhitng hoc sinh dat tir 30 diém trd 1én thi dwgc thudng.
Hoi: Mbi hoc sinh dwgc thuong thi phai tra 10i dtng it nhat bao nhiéu cau hoi

Cau 4. (3 diém)
Cho tam giac ABCvudng & A c6 AM la phan giac (M € BC) . Puong thang qua M va
vudng gdc v6i BC cat duong thang ABtai N. Chitng minh rang MN =MC
Cau 5. (4 di€m) Cho hinh vuéng ABCD c6 canh bang 20cm. Trén canh CD 14y diém M.
Puong thang vudng géc véi BM tai M cat ADtai N.

a) Cho MC =15cm.Tinh dién tich tam giac BMIN

b) Xac dinh vi tri cia M trén canh CDdé ND c6 d6 dai 16n nhat.

HUONG DAN GIAI

Caul.

a) Tra’+a+1=0 véi a#1ta co: (a—l)(a2+a+1)=0:>a3—1:0:>a3:1
Talai c6 a*” :(a3)671

Do dé: P=a”" +

(@) = 141=2
(")
U2 22 2 2y
b) Tt X" +xy -2y =0=>x"=——=<1=-1<x<1 (1)
y +1
X +2y* 4y +3=0=x"=-1-2(y-1) <-1=x<-1 (2)

2013
a

Te () va@R)=>x=-1=x"=1

x> :1:>yz—2y+1:0:y:1:y2 =1



Vay Q=x>+y*=1+1=2
Cau 2.

a) Taco: 2°=5"—624 < 2* +624 =5 (*)
+Xét x=0,tacd: 5’ =625y =4
+Xét x e Nva x>0 ta cé VT(*) 1a s6 chan con vé phai (*) 1a sd 1¢, Vo 1y
Vay (xy)=(0:4)

b) Ta co:
10x* +50y° +42xy +14x -6y +57 <0
c>(9x2+42xy+49y2)+(xz+14x+49)+(y2—6y+9)—1<0
<:>(3x+7y)2+(x+7)2+(y—3)2—1<0
& (3x+7y) +(x+7) +(y-3) <1

Vi (x+7)2 >0 vaxyeZnén (3x+7y) +(x+7) +(y-3) =0
(y-3) 20
= (3x+7y) =(x+7) =(y-3) =0={* =
y=3
Cau 3.
a) Giastr Alasd chinh phuong, suy ra ton tai s0 k e Nsao cho:
n’+n+6=k> < 4(1r12 +r1+6)=41<2
& (2k) ~(2n+1)’ =23 & (2k+2n+1)(2k-2n-1)=23 *)
Do k,n eNnén dé thdy 2k —n—1va 2k+2n+11a cac sd nguyén
Ngoaira 23>0va 2k+2n+1>1;2k-2n-1<2k+2n+1
Suy ra 1<2k-2n-1<2k+2n+1
Can ctt cac lap luan trén va 23 1a s6 nguyeén t6 nén tur (*) suy ra
{21(—211—1:0

=4n+2=22<n=>5
2k+2n+1=23

V6i n=5thi A =36=6"1as8 chinh phwong
Vay n=>5Ila s0 tu nhién can tim
b) Goi x1asd cau tra 1oi ding ( X nguyén va 0<x<10)
SO cau tra loisaila :10—x
S6 diém duoc cdng la 5x
S8 diém bj trir1a 2.(10-x)

Néu dugc thwong thi phai dat tir 30 diém trd 1én. Nén ta co:



5x—-2(10-x)=30

Giai bat phuwong trinh trén ta dugc: x > 8(tm)
Vay d€ duoc thuwong hoc sinh phai tra 10i ding it nhat 8 cau hoi.
Cau 4.

N

C

B M
Ké MH 1 ABtai H, MK 1L ACtai K= AHMKI]a hinh vuéng = MH = MK (1)
Ta c6: MCA =MNA (hai géc nhon c6 canh trong ttng vudng goc) (2)
Tir (1) va (2) = AMHN = AMKC(ch-cgv) =MN=MC

Caub

A B

a) Hai tam giac vuéng BCMva MDN c¢:
CBM = DMN (cung phu véi BMC)



= ABCM ~ AMDN = ND = MD *)
MC BC

MCMD 15.(20-15)
-~ BC 20

= AN = AD-ND =20-3,75=16,25(cm)

= ND

= 3,75(cm)

Ta co: S, v =5 S...—S S

=20% - % 20.15- % .5.3,75— % 20.16,25 =78,125(cm?)

ABCD ~ “BCM DMN ~ “ABN

b) Pit MC=x(0<x<20)

2

x.(20—-x —x2 x—10

Tir (+) > ND - MCMD _ (20-x) _20x-x* _ . (x-10)
BC 20 20 20

=D dai ND 16n nhat 1a ND =5cm khi x =10 hay M la trung diém cua CD

Vay dé d¢ dai ND 16n nhat thi vi tri cia Mla trung diém caa CD.

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 30. PE THI CHON HSG TOAN LOP 8

Cau 1. (5,0 diém)

Cho biéu thic P = :

x2-2x+1 1 x x-1 X

X% +X (x+1+ 1 +2—x2j

a) Tim diéu kién xac dinh va rat gon P

b) Tim x dé P=_71

¢) Tim gia tri nho nhét caa P khi x>1
Cau 2. (6 di€ém)

a) Tim da thire f(x) biét r:?mg: f(x) chia cho x+2duw 10, f(x) chia cho x—2duw 22, f(x)

chia cho x* —4 duoc thwong 1a —5x va con du

b) Chting minh rang véi moi s6 nguyén a thi a’ +5a chia hét cho 6

¢) Giai phwong trinh nghiém nguyén: x* +xy —2012x—2013y —2014 =0
Cau 3. (3,0 diém)

a) Cho a+b+c=0va abc#0, tinh gia tri caa biéu thirc:

1 N 1 N 1
b*+c*-a*> a’+c*-b*> a’+b’-c’
b) Cho2sd avab théa man a>1;b>1.Chténg minh:
1 1 2
142’ 14b° - 1+ab

P=




Cau 4. (6,0 diém)
Cho hinh vuoéng ABCDcé AC c4t BD tai O. M1a diém bat ky thudc canh BC
(M #B,C). Tia AM cit dwong thang CD tai N. Trén canh AB 14y diém E sao cho BE=CM.
a) Chuing minh : AOEMvuong can
b) Chiing minh: ME//BN
c) TeuCke CH L BN(H € BN) . Chiing minh rang ba diém O,M, H thang hang.

HUONG DAN GIAI
Caul.
a) bKXD: x#0;x=L,x=#-1
:x(x+1): (x+1)(x—1)+ X 2 x>
(x—l)z x(x=1)  x(x-1) x(x-1)
:X(X+1).x2—1+x+2—x2:X(X+1). x+1
(x—1)2 ' x(x—1) (X_l)z “x(x-1)
_x(x+1) x(x—l)_ x2
_(x—l)z. x+1  x-1
b) P= P X 1 i xe PKXD
2 x-1 2
=2 =x+12x*+x-1=0
1
& (2x-1)(x+1)=0| *=2™™
x = —1(KTM)

Vay P:—l<::>x=l
2 2

b 52 —X2_1+1—(X+1)(X_1)+1—X+1+L
S x-1  x-1 x—1 B x—1

P:x+1+L:x—1+L+2
x—1 x—1

1

Vi x> Inén x—1>0. Ap dung BDT Cosi ta c6: x—1+——>2 (x-1)— =2
x—1 x—1

Dé&u “=" xay ra @x—1=%<:>(x—1)2 —lex-1=1<x=2(TM)
X_

Vay GINNcuaPla 4 &x=2
Cau 2.

a) Gia str f(x) chia cho x*> —4 dwgc thwong la —5x va con dw la ax+b



Khi do: f(x) = (x2 —4).(—5x)+ax+b
Theo dé Cau, ta co:
f2)=22  (2a+b=22 [a=3
2= 2=
f(-2)=10  |-2a+b=10 " |b=16
Do dé: {(x) = (x2 —4).(—5X)+3x+16
Vay da thire f(x) can tim 6 dang: f(x) =-5x" +23x+16
b) a’+5a=a’ —a+6a:a(a2 —1)+6a:a(a—1)(a+1)+6a
Vi a(a—1)(a+1)la tich 3 s6 nguyén lién ti€p nén co6 1 s6 chia hét cho 2, mot so chia
hét cho 3 ma (2,3) =1nén a(a —1)(a + 1) chia hét cho 6
6a chia hét cho 6
Nén a’ +5a chia hét cho 6
c) x> +xy—2012x—2013y-2014=0
& x? +xy +x-2013x-2013y —2013 =1
& x(x+y+1)-2013(x+y+1)=1
& (x-2013)(x+y+1)=1

[(x-2013=1 [ [x=2014
x+y+1=1 y =-2014
S o
x—-2013=-1 x =2012
x+y+1=-1 | |y=-2014
Cau 3.
1 1 1
a) P= + +
) b*+c*—-a*> a’+c’-b*> a’+b’-c’
1 1 1
= + +

b2+c2—(b+c)2 a2+c2—(a+c)2 az+b2—(a+b)2
1 1 1 a+b+c
= + + = =
—2ab —-2ac -2ab —2abc

b) 1+1_2:[1_1j+(1_1j: ab-a® ab-b’
1+a®> 1+b* 1+ab \1+a? 1+ab) \1+b®> 1+ab (1+a2)(1+ab) (1+b2)(1+ab)

~ a(b—a)(1+b2)+b(a—b)(1+a2) ~ (b—a)(aJrab2 —b—azb)

(b —a)2 (ab - 1)

(1+a2)(1+b2)(1+ab) - (1+a2)(1+b2)(1+ab) _(1+a2)(1+b2)(1+ab)
Do a>1;b>1nén (b-a)'(ab-1) o
(1+a2)(1+b2)(1+ab)
1 1 2 >0 1 1 S 2

+ - >0 + >
1+a®> 1+b*> 1+ab 1+a®> 1+b*> 1+ab
Cau 4.



D C N

a) Xét AOEBva AOMC
Vi ABCDIa hinh vuéng nén ta c6: OB=0OC

Va B, =C, =45’, BE = CM(gt) = AOEB = AOMC (c.g.c)

—OE=OMva O, =0,

Lai cé: O, +0O, =BOC=90°vi t&t gidc ABCD1a hinh vudng

=0, +0, =EOM =90°két hop vdi OE =OM = AOEM vuodng cén tai O

b) Tu gia thiét tit gidc ABCD1a hinh vuéng = AB//CDva AB=CD

+)AB//CD = AB//CN = f/{l\é f/{l\é (dinh Iy Ta let) ()

Ma BE = CM(gt) va AB=Cd = AE =BMthay vao (*)

Ta co: AM _AE = ME/ /BN (Ta let dao)
MN EB

c) Goi H'la giao diém ctia OM va BN
Tt ME//BN = OME = OH'E (cdp goc so le trong)
Ma OME =45"vi AOEMvudng can tai O
— MH'B=45" =C, = AOMC ~ ABMH (g.g)

OM MH '
= —___
OB MC

= AOMB ~ ACMH'(c.g.c) => OBM =MH'C =45°

,két hop OMB =CMH' (hai goc d6i dinh)

Vay BH'C=BH'M+MH'C=90" = CH' L BN
Ma CH 1 BN(HeBN)=H=H'hay 3 diém O,M, H thing hang (dpcm)

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)



PE SO 31. PE THI CHON HSG TOAN LGP 8
Ciu 1. (2,0 di€m)
a’—4a’-a+4
a’-7a’+14a-8
b) Tim da thiic f(x)biét rang : f(x) chia cho x+2dw 10, f(x) chia cho x—-2du 26, f(x)

a) Rut gon biéu thic: P=
chia cho x* —4 duoc thwong 1a —5x va con du
Cau 2. (2,0 diém) Giai phwong trinh
x+43 x+46 x+49 x+52
a) + = +
57 54 51 48
b)(2x+3)(x+2)" (2x+5)=3

Cau 3. (2,0 diém)
a) Chiing minh rang: Q=n’ +(n+ 1)3 +(n+ 2)3 9véimoi neN*
b) Cho a,b,cla 3 canh ctia mot tam gidc. Chitng minh rang:

B a b C
b+c—-a a+c-b a+b-c

>3

Cau 4. (3,0 diém)
Cho tam giac ABC nhon (AB < AC) . Cac duong cao AE,BF,CG cat nhau tai H. Goi
M la trung diém ctia BC, qua H vé duong thang a vudng goc véi HM, a cat AB, AClan
Iwottail va K
a) Chiing minh tam gidc ABC dong dang véi tam giac EFC
b) Qua Cké duong thang b song song véi duong thang 1K, bcat AH, AB theo thit tu
tai N va D. Chttng minh NC=ND,HI=HK
AH BH CH

c) Chtrng minh +—+ >
HE HF HG

Cau 5. (1,0 diém)
Cho a,b,cla ba s6 duwong thoa man abc =1. Chiing minh réng:
1 1 1 3

a3(b+c)+b3 (C+a)+c3 (a+b) ZE

HUONG DAN GIAI

d—4a’—a+d :a(az—l)—4(a2—1): (a2—1)(a—4)
a’-7a’+14a-8 (a3—8)—7a(a—2) (a—2)(a2—5a+4)

_ (a—l)(a+1)(a—4) _ a+1

(a—2)(a—1)(a—4) a-2

a+1

Caul.a) P=

Vay P=

- voi a¢{1;2;4}



b) Gia str f(x)chia cho x* —4 dugc thuwong 1a —5x va con du la ax+b.Khi d6

f(x) =(x* —4).(-5x) +ax+b
Theo dé Cau, ta co:
{f(z) 26 @{2a+b:26 @{azél

—2a+b=10 " |b=18

Do d6 f(x)=(x*—4).(-5x)+4x+18

Vay da thirc f(x)can tim 1a f(x) = (x* —4).(-5x) + 4x+18
Cau 2.

a)pt < x+43+1+x+46+1=x+49+1+x+52+1

57 54 51 48
x+100 x+100 x+100 x+100
= + — - =0

57 54 51 48

& (x+100)| = CRPUE L S ) P T
57 54 51 48

b) (2x+3)(x+2) (2x+5)=3
(2x )(2x+5)(x+2)2=3

& (4 +16x+15)(xX* +4x+4) =3(2)
t

Dit y=x* +4x+4=4x* +16x+16 =4y -1

y=1

Khi d6 (2)<:>y(4y—1)—3=0©(Y—1)(4y_3):0®[4y+3:0

x=-1
X =-3

Hy=lex’+ix+d4=1<
+)4y +3 < 4x* +16x+16+3 =0(VN)
Vay S={-1;-3}
Cau 3.
a) Q:n3+(n+1)3+(n+2)3
=n3+(n3+3n2+3n+1)+(n3+6n2+12n+8)
=3(n3+3n2+5n+3)
Pbit C=n’+3n*+5n+3=n’+n’+2n’+2n+3n+3
:nz(n+1)+2n(n+1)+3(n+1)
:n(n+1)(n+2)+3(n+1)
Ta thdy n(n+1)(n+2) chia hét cho 3( vi tich 3 s6 ty nhién lién tiép)



Va 3(n+1):3 = Cchia hét cho 3
Nén Q=3C chia hét cho 9
b) Dit b+c-a=x>0;c+a-b=y>0;a+b-c=2z>0

Ttr d6 suy ra a:y+z;b:X+Z; _X*y
2 2 2

Thay vao biéu thirc A ta duoc:

A:erZ+X+Z+X+y:1 Y X || 224 X4 2
2x 2y 2z 2|{x y z X zZ y

:>A23{2+2+2]C>Az3
2

Cau 4.

D

CE CA
Ta c6 AAEC ~ ABFC(g.g) > —=—
a) Taco 88)= =g
Xét AABCva AEFC c6 CE_ C—A, Cchung
CF CB

= AABC ~ AEFC(cgc)

b) Vi CN//IK,HM LIK = HM 1L CN = MIa truc tam AHNC
=MN _LCHma CH L AD(H la trgc tam AABC)= MN//AD
Do MIla trung diém BC = NC=ND

AR myony BER AR kay ey
DN AN CN AN
~ IH=1K

C) Ta Cc’): AH — SAHC — SABH — SAHC +SABH — SAHC +SABH

HE S

CHE SBHE SCHE + SBHE SBHC



S...+S S...+S

H _ “BHC " “BHA . CH _ “BHC "2 AHC

S  HG S
= AH + BH + CH — SAHC + SABH + SBHC + SBHA + SBHC + S

HE HF HG S,,. S S S S S
Dau " ="xay ra khi AABCdéu ma theo gt AB < ACnén khdng xay ra ddu bang.
Cau 5.

Trudc tién ta chting minh BDT: Va,b,ceR,x,y,z>0ta co:

Tuong tw ta co:
BHA

AHC > 6
BHA

BHC AHC AHC BHA

2
a’ b* (a+b+c) VIR a b c
S +—>2+— 7 (*).Ddu"="xdyra & -=—=—
X Yy z X+ty+z X y z

N X . a* b’ (a+b)2
That vay, véi a,beRva x,y >0ta cé: —+—>—(*)

X 'y  X+y
= (a2y+b2x)(x+y) > xy(a+b)2 = (bx—ay)2 >0 (luon dung)
DE?{u":”xélyrac:>3=E
Xy
2 p? P (a+b)2 2 (a+b+c)2

Ap dung BDT (**) ta co: a2 45 +—2
X Yy z X+y z @ X+y+z

~ . a b c
Dau "="xayra & —=—=—
X y z

1 1 1

1 1 1 a2 b2 2

Ta co:

a3(b+c)+b3 (c+a)+c3(a+b) ab+ac+bc+ab+ac+bc

Ap dung bat dang thtic (*) ta c6:

2 2
e e e
> b ¢ . \a b ¢) (a b c

ab+ac bc+ab ac+bc_2(ab+ac+bc)_2[1 1 1j

(Vi abc=1)

1 1 1

2 1.2 2
Hay —&—+ b ¢ il 1.1
ab+ac bc+ab ac+bc 2

2 1.2
Maltililsspen a2 b2, & .3
a b c ab+ac bc+ab ac+bc 2

1 1 1
2

1.1 1 .3
a3(b+c) b3(c+a) c3(a+b)_2

Vay

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)



PE SO 32. PE THI CHON HSG TOAN LOP 8

CAau 1. (6 diém)
[ 2x—3 2x—8 3 j 21+ 2x —8x>
P= + :

7 SRRl e — +1
4x° —12x+5 13x—2x"-20 2x-1) 4x“+4x-3

a) RatgonP
b) Tinh gia tri ctia P khi |x|= %
c) Tim gia tri nguyén ctia x d€ P nhan gia tri nguyén
d) Tim xdé P>0
Cau 2. (3 diém)

B e

x> +3x—4 x+4 3x-3
b) 148—x+169—x+186—x+199—x ~10
25 23 21 19

0 [x-2/+3=5
Cau 3. (2 di€ém)

Mot nguoi di xe gan mdy tir A dén Bdy dinh mat 3 gio 20 phit. Néu nguoi dy
tang van toc thém 5km /hthi sé dén B sém hon 20 phut. Tinh khoang cach AB va van toc
du dinh di cua nguoi dé
Cau 4. (7 diém)

Cho hinh ch nhat ABCD.Trén duwong chéo BD ldy diém P, goi M 1a diém déi xting
caa CquaP.

a) Tk gidc AMDBIa hinh gi ?

b) Goi E va F lan luot la hinh chiéu cua diém M1én AB, AD. Chiing min EF//ACva
ba diém E,F,P théng hang

¢) Ching minh réng ti sO cac canh cua hinh chit nhat MEAF khong phu thudc vao vi

tri diém P.

d) Giaste CP LBDva CP= 2,4cm,% = % Tinh cac canh ctia hinh ch* nhat ABCD
CAu 5. (2 diém) a) Chitng minh réng : 2009% 1+2011*" chia hét cho 2010
b) Cho x,y,zla cac s6 16n hon hodc bang 1. Chitng minh rang:
1 N 1 > 2
1+x* 1+y® l+xy

HUONG DAN GIAI



Cau 1. Phan tich:
4 —12x+5=(2x-1)(2x=5) ; 13x-2x>-20=(x—4)(5-2x)
21+2x-8x* =(3+2x)(7-4x); 4 +4x-3=(2x—1)(2x+3)

Diéu kién: x # l,é;_—?);z;‘l
22 24

a) Ratgon: P= 2

2x-3 14 2

¢ P= =
2x-5 x-5

Vay PeZ & ——eZ=x-5eU(2) = {£1;42}

X —
X—-5=-2=x=3(tm)
x=5=-1=x=4(tm)
x—=5=1=x=6(tm)
Xx—-5=2=x=7(tm)

d) p=2X=3 g, 2
2x-5 X—5
Taco: 1>0=P>0& 5>O:>x—5>0<:>x>5
X_
Voi x>5thi P>0
Cau 2.
a) le—lzﬂ L-ﬁ- 1
X“+3x—-4 x+4 3x-3

15x 1 1
Q—(x+4)(x—1)_1_12£x+4+3(x—1)

< 3.15x—-3(x+4)(x—1)=3.12(x—1)+12(x+4)

] (DK:x#—4;x#1)

x =0(tm)

@3x(x+4)=0@[
x = —4(ktm)

s={0}



148—x 169—-x 186—-x 199—-x
+ + + =

b) 10
25 23 21 19
L 148-x | 169-x o 186-x o 19-x
25 23 21 19
< (123-x) S IR I
25 23 21 19
& x=123

c) Ta c6: [x—2|20vx=>|x—2|+3>0nén [x—2|+3|=|x-2/+3

\ VI x—2=2 X
Phuong trinh duoc vieét lai: |x—2|+3:5<:>|x—2|=2<:{ ) 2@{

X — —

Vay S={0;4
Cau 3. Goi khoang cach gitta A va B la x(km /h)(x > 0)
AN : , (s X 3X R |
Van toc du dinh ctia nguoi di xe may la —1:E(km/h) 3"20 :3§h

3=
3

Van t8c ctia nguedi di xe gan may khi ting 1én 5km /h: :13—; +5(km / h)
Theo dé Cau ta c6 phuong trinh :

(%+5J.3 =X < x =150(tm)

Vay khoang cach gitta A va B la: 150km

Van toc du dinh: %(?O =45km/h

Cau 4.

M O

E A B

a) Goi O la giao diém 2 duong chéo cua hinh chit nhat ABCD
= POla dwong trung binh tam giac CAM
= AM/ /PO = AMDB]a hinh thang.

b) Do AM//BDnén OBA =MAE (d6ng vi)

4
0



AAOBcan 6 O nén OBA =OAB
Goi I 1a giao diém 2 dwong chéo cua hinh cht nhat AEMF thi tam gidc AIE can ¢ 1

nén IAE=IEA

Tt chitng minh trén = FEA = OAB = EF//AC(1)

Mat khac IPla duwong trung binh AMACnén IP//AC (2)
Tt (1) va(2) suy ra ba diém E, F, P thang hang

¢) AMAF ~ ADBA(g.g) = g = % khong ddi

d) Neu R_9 PD_PB_ pp_ok PB=16k

PB 16 9 16

¢ _rB
PD CP
Do d6: CP? =PBPD hay (2,4) =9.16k> = k=0,2

PD=9k=1,8cm; PB=16k=3,2cm; BD=5cm
BC=4cm
CD =3cm

Néu CP L BD = ACBD ~ ADCP(g.g)=

Chting minh BC*> =BP.BD =16 = {

Cau 5.
a) Taco: 2009™ +2011°"° = (2009 +1)+(2011°" -1)

Vi 2009 +1=(2009+1)(2009* +......):2010 (1)

2011°"° —1=(2011-1)(2011°" +....):2010(2)

Tt (1) va (2) ta c6 dpem.
b) Ta co:
12+ 122 2 1)
1+x* 1+y" 1+xy

1 1 1 1
= - + - >0
[1+x2 1+xyj (1+y2 1+xy]

xy=>) | yley)
(1+x2)(1+xy) (1+y2)(1+xy)_

U=J0y=l) Ly
(1+x )(1+y )(1+xy)
Vix2Ly2l=xy21=xy-1>0

-

Suy ra BDT (2) dung nén BDT (1) dung, ddu "="xay ra < x=y

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)

PE SO 33. PE THI CHON HSG TOAN LOP 8



Cau 1. (2 diém)

Phan tich da thitc sau day thanh nhan ta:
1.X*+7x+6

2.x* +2008x> +2007x +2008

Cau 2. (2 diém) Giai phuong trinh:

1)x* =3x+2+[x-1|=0

2 2 2
2)8(x+1] +4[x2+l2j —4(x2+l2j(x+lJ :(x+4)2
X X X X
Cau 3. (2 diém)

3. CMR i a,b,cla cac sd duong, ta co: (a+b+c)(1+%+1j >9
a C

4. Tim s8 du trong phép chia ctia bi€u thirc (x+2)(x+4)(x+6)(x+8)+2008cho da

thite x* +10x+21
Cau 4. (4 diém)
Cho tam gidc ABC vudng tai A(AC > AB) , duong cao AH(H € BC). Trén tia HC 1dy
diém D sao cho HD =HA.DPuong vudng géc véi BCtai D cat ACtai E.
4) Chting minh rang hai tam giac BECva ADC déng dang. Tinh d¢ dai doan BE theo
m=AB
5) Goi Mla trung diém ctia doan BE.Chting minh rang hai tam giac BHM va BEC
dong dang. Tinh s6 do cila AHM

6) Tia AM cit BCtai G. Chtng minh GB = _HAD
BC AH+HC
HUONG DAN GIAI

Cau 1. Ta co:
1) x2+7x+6=x2+x+6x+6=x(x+1)+6(x+1)=(x+6)(x+1)
2) x* +2008x* +2007x+2008 = x* + x> +2007x> +2007x + 2007 +1
=x* 43 +1+207(x* +x+1) = (x* +1)=x* +2007 (x* +x+1)
= (3 +x+1)(X* =x+1)+2007 (x> +x+1) = (x* +x+1)(x* =x+2008)
Cau 2. Ta c6: 2.1 x* —3x+2+[x—1|=0(1)
Néu x21:(1) & (x-1)" =0 < x=1(thoa man diéu kién x> 1)
Néu x<1:(1) < x* —4x+3=0 < x* —x=3(x-1)=0

x=1 (ktm)

& (x-1)(x-3)=0< =3 (kim)



Vay phuong trinh (1) c6 mot nghiém duy nhat x =1

2 2
22 Taco: 8(x+lj +4(x2+%j—4(x2+%j£x+lJ =(x+4)" (2
X X X X

biéu kién dé€ phuong trinh c¢6 nghiém: x #0

2 2
(2)@8[x+1J +4(x2+%j[(x2+%j[x+lj }—(x+4)2
X X X X

1Y 1 ) 2
S8 x+—| =8| X +— |[=(x+4) < (x+4) =16
] gl L) o xes)
x=0 (ktm)
x=-8 (tm)
Vay phuong trinh da cho c6 mot nghiém x=-8

Cau 3. 3.1Taco: A=(a+b+c)(1+%+1j=1+E+3+E+1+E+E+£+1
a c c a c a

a b a ¢ c b
=3+ — +| =+ |+ —+—
b a c a b ¢
Ma X +Y>2(BDT Co si). Do dé: A>3+2+2+2=9.Vay A>9
y X

3.2 Ta 6: P(X) =(x+2)(x+4)(x+6)(x+8)+2008 = (x* +10x+16 ) (x* +10x+24)+2008
Dt t=x>+10x+21(t#-3;t #—7),P(x) viét lai P(x)=(t—5)(t+3)+2008 =t* —2t+1993
Do d6 khi chia t* —2t+1993 cho tta c6 s& dur 1a 1993

Cau 4.
A
E
C
D
B HG
4) Hai tam giac ADCva BECcé: C chung;
(C:g S:g (hai tam gidc vuéng CDE va CAB dong dang)

Do d6 AADC ~ ABEC
Suy ra BEC = ADC =135’ (vi tam gidc AHD vuong can tai H theo gia thiét)
Nén AEB=45",do d6 AABEvudng can tai A



Suyra'BE:AB\/_:m\/_
BM 1 BE _1 AD

5 Tacdé ——=—.—==.—(do  ABEC~AADC)
BC 2'BC 2 AC

Ma AD = AHV? (tam gidc AHD vuéng can tai H)

BM 1AD 1 AHV2 BH B
BC 2 AC 2 AC ABI

Nén = (do AABH ~ ACBA)

Do d6: ABHM ~ ABEC(c.g.c) = BHM = BEC =135" = AHM =45’

6) Tam gidc ABEvudng can tai A, nén tia AM con la tia phan giac BAC
GB _AB i AB _ED AH (ED // AH)
GC AC’ " AC DC C

GB HD N GB HD N GB_ HD

GC HC GB+GC HD+HC _BC AH+HC

HD

(AABC ~ ADEC) =
HC

Suy ra:

Do do:

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)
PE SO 34. PE THI CHON HSG TOAN LOP 8

Céu 1. (4 diém)
Phan tich cac da thitc sau thanh nhan ta:
a)(x+y+z) —x'—y’—2’; b) x* +2010x* +2009x +2010
Céu 2. (2 di€ém) Giai phuong trinh:
x—=241 x-220 x-195 x-166
17 19 21 | 23
Cau 3. (3 diém) Tim X biét:
(2009-x*)+(2009—x)(x~2010)+(x-2010)" 19
(2009 x)’ — (2009 —x)(x~2010)+ (x~2010)" 49

=10

Cau 4. (3 di€m) Tim gia tri nho nhét ctia bi€u thie: A = w
Cau 5. (4 diém)
Cho tam giac ABCvuong tai A, D la diém di dong trén canh BC. Goi E,Flan luot la
hinh chiéu vuong goc cua diém Dlén AB,AC
a) Xac dinh vi tri caa diém D d€ t& giac AEDF la hinh vudng
b) Xac dinh vi tri cua diém Dsao cho 3AD+4EF dat gia tri nho nhat.
Cau 6. (4 diém)
Trong tam giac ABC, cac diém A, E,F twong ting nam trén cac canh BC,CA, AB sao

cho AFE =BFD; BDF =CDE; CED = AEF



a) Chiing minh rang: BDF = BAC
b) Cho AB=5,BC=8,CA =7.Tinh d6 dai doan BD.

HUONG DAN GIAI
Caul.

a) Taco:
(x+y+z)3—x3—y3—z3=[(x+y+z)3—x3}—(y3+za)
=(y+z) [(x+y+z x+y+z)x+x} (y+z)(y2—yz+zz)
y+z (3x +3xy+3yz+3zx) 3(y+z)[x(x+y)+z(x+y)]
=3(x+y)(x+z)(y+z)
b) Ta co:
x* +2010x +2009x +2010 = (x* —x) +(2010x* +2010x + 2010)
=x(x=1)(x* +x+1)+2010(x* +x+1) =(x* +x+1)(x* =x+2010)
Cau 2. Ta co:
X—241+X—220 x—195 x-166

+ + =10
17 19 21 23
@x—241_1+x—220_2+x—195_3+x—166_420
17 19 21 23
x—258 x-258 x-258 x-258
= + + + =0
17 19 21 23
& (x—258) N
17 19 21 23
< x =258

(2009-x)+(2009 - x)(x~2010) +(x~2010)" 19
(2009—x)’ ~(2009 - x)(x~2010)+(x~2010)" 49
DKXD: x #2009;x # 2010.

Cau 3 Ta co:

(a+1)2—(a+1)a+a2 _B@ a2+a+1_2

bat a= x—2010(a # 0), ta co hé thuc:

(a+1)2+(a+1)a+a2_49 3a 49
< 49a’ +49a+49=57a> +57a+19 < 8a’+8a-30=0
2 I PR O
o(2a+1) ~42 =0 (2a-3)(2a+5)=0e| 2 | 2 (TMDK)

5
a=—— (tm X =
2( )

2010x +2680

Cau4d Taco: A= 5
x"+1



335> —335+335x° +2010x + 3015 335(x+3)’
- — 335+

x> +1 x> +1
Vay gia tri nho nhat cia Ala -335khi x=-3

>-335

Caub

A E B

a) Tt gidc AEDF 1a hinh chit nhat (vi E= A=F=90°)
DPé tit gidc AEDF la hinh vuong thi ADIla tia phan gidc cia BAC
b) Do tt gidc AEDF la hinh chit nhat nén AD=EF
=3AD+4EF=7AD
3AD+4EF nho nhit < ADnho nhat < D1la hinh chiéu vuong géc ctia Alén BC
Cau 6.

B D C
a) bat AFE =BFD = o, BDF = CDE = o; CED = AEF =3
Ta c6: BAC+B+0=180°(*)
Qua D, E,Flan luot ké cac duong thang vudng géc véi BC, AC, AB cét nhau tai O.
Suy ra O la giao diém ba dwong phan giac cua tam giac DEF
— OFD +OED +ODF =90°(1)

Ta cé:



OFD +®+OED + B + ODF + o = 270°(2)
(1)&(2)= a+p+w=180"(**)
Tir (*)&(**)= BAC = o = BDF
b) Chittng minh twong tw cau a) ta co:

B=pB,C=w0w= AAEF ~ ADBF ~ ADEC ~ AABC

=

BD_BA_5 (g, 5BF (g 5BF BD - 5BF
BF BC 8 8 8 8
Q=%:Z:> CD=—7CE = CD=—7CE = CD=—7CE
CE CB 38 8 8 8
AE_AB _5 |7AE=5AF |7(7-CE)=5(5-BF) |7/CE-5BF=24
AF AC 7

— CD-BD=3 (3)
Talaicé: CD+BD=8 (4)
Tix (3) va (4) = BD=2,5

(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)
PE SO 35. PE THI CHON HSG TOAN LOP 8

Ciu 1.(3d)
a) Phan tich da thitc X° —5x” +8x—4thanh nhan tr
b) Tim gid tri nguyén cua x d€ A:Bbiét
A =10x>-7x-5va B=2x-3
¢) Cho x+y=1va xy # 0.Chttng minh rang;

x y  2x-y)_
N T2 -
y3—1 x> -1 Xy +3

Cau 2. (3d) Giai cac phuong trinh sau:

Al )12 S a6 ™ 205 2004 2003
Cau 3. (2d)
Cho hinh vuoéng ABCD; Trén tia d0i cua tia BA 14y E, trén tia d6i tia CB 1dy F sao
cho AE=CF
a) Chtng minh AEDFvudng can
b) Goi O la giao diém caa 2 duong chéo AC va BD. Goi I la trung diém EF. Ching
minh O,C,I théng hang
Ciu 4.2d)



Cho tam giac ABC vuong can tai A. Cac diém D, E theo thi tu di chuyén trén AB, AC sao
cho BD = AE. X4ac dinh vi tri diém D, E sao cho

a) DE c6 d6 dai nho nhat

b) T giac BDEC c6 dién tich nho nhat

HUONG DAN GIAI

Caul.
a) x°-5x"+8x—4
=x°—4x* +4x—-x*+4x—4
:x(x2—4x+4)—(x2—4x+4)
:(x—l)(x—Z)2
pyxet 210CTTXTS gy

B 2x—-3 2x-3

voi x e Z thi A:Bkhi

7 eZ:>7§(2x—3)
2x -3

MaU(7)={-1;1,-7;7} = x e {5;-2;2;1} thi AiB
c) Bién doi:
X y  xX'-x-y'+y
vy’ -1 T x-1 (y3 1)(x3—1)
o))
(y +y+1)(x2+x+1)
(x—y)(x+y)(x2+y2)—(x—y)
xy(x2y2+y2x+y2+yx2+xy+y+x2+x+1)
~ (x—y)(x2+y2—1)
_xy[xzyz+xy(x+y)+x2+y2+xy+2]

_ (x—y)(x2 -x+y’ —y) - (x—y)[x(x—1)+y(y—1)]

x+y:1:y—1:—x&x—1:—y)

xy[xzy2 +(x+y)2 +2} - XY(XZYZ +3)
_(y)[x(y)+y (9] (x=y)(=2xy)
xy(xzy2 +3) xy(xzy2 +3)
= _xzz(y); ;};) = dpcm
Cau 2.

a)(x2 +x)2 +4(x2 +x)=12, dat y=x"+x



VN
2 44v-12 0<:>( +6)( 2) 0 y:_6<:> X2+X:_6<:> 2
— = —_ = X =—

y T3y y y y=2 x> +x=2 {

x=1
Vay S={-2;1}

x+1 x+2 x+3_x+4 X+5 x+6

+ + = + +
2008 2007 2006 2005 2004 2003

x+1 +1+X+2+1+X+3+1_ x+4+1+x+5+1+x+6

= =
2008 2007 2006 2005 2004 2003
x+2009 x+2009 x+2009 x+2009 x+2009 x+2009

+ + + +
2008 2007 2006 2005 2004 2003

b)

+1

& (x+2009) CHNFES SENE SR SN S
2008 2007 2006 2005 2004 2003

< x=-2009
Cau 3.

E

| |

B F

O
A D

a) Tac6 AADE = ACDF(cgc)=> AEDF can tai D
Mit khac AADE = ACDF(cgc)=E, =F,
Ma E, +E,+F, =90° = F, +E, +F =90’ = EDF = 90°

Vay AEDF vudng can
b) Theo tinh chat duong chéo hinh vuéng = COla trung truc BD

Ma AEDFvuong can = DI = %EF , teong ty: Bl = %EF = DI=BI

= [ thudc duong trung truc ctia DB = [ thudc duong thang CO
Hay O,C,I théng hang
Cau 4.



A E C

a) bat AB=AC=akhong doi; AE:BD:x(O<x<a)

Ap dung dinh ly Pytago v6i AADEvudng tai A cé:
DE’ = AD” + AE® = (a—x)2 +x* =2x* —2ax+a’

Tacé DE_ < DE> < x =%

< BD=AE= % & D,Ela trung diém AB, AC

b) Tu giac BDEC c6 dién tich nho nhat .

Ta c6: S,pp =~ AD.AE == AD.BD = AD.(AB- AD) = 1.(AD2 —~ AB.AD)
APE2 2 2 2

2 2 2 2 2
:_1 AD2—2ABAD+AB +AB :_1 AD—AB +AB SAB
2 2 4 8 2 4 2 8
2 2
Véy SBDEC =S ABC S > A—B - AB = é AB? (Khéng dfﬁ)

ADE — 2 8 8

Do d6 minS,, . = %AB2 khi D, E Ian luot la trung diém AB, AC

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 36. DE THI CHON HSG TOAN LOP 8

2x° —x* —2x+1+8x2 —4x+2
4x* -1 8x%+1

Cau 1. (4,0 diém) Cho biéu thtecc: P =

a) Ratgon P



b) Tim cac gia tri cia xd€ P=6
Cau 2. (4,0 diém)
a) Cho cacs6 a,b,c,dnguyén duong d6i mot khac nhau va thoa man:
2a+b N 2b+c  2c+d +2d+a
a+b b+c c¢c+d d+a

=6.Chung minh A =abcdla s chinh phwong.

b) Tim anguyén dé a’—2a’+7a—7 chia hét cho a*+3
Céu 3. (3,0 diém)
a) Tim gid tri nho nhét cia bidu thire: A =(x—1)(2x—1)(2x* =3x—1)+2017

b) Tim anguyén d€ a’—2a’+7a—7 chia hét cho a*+3
Cau 4. (3,0 diém)

a) Goi a,b,cla do dai ba canh ctia tam giac thoa man a’+b’ +c’ =3abc. Chtng
minh tam giac déu
b) Cho x,y,zdwong va x+y +z=1.Chttng minh rang :
1 1 1
+ +
X*+2yz  y +2xz 7" +2xy

>9

Cau 5. (5,0 diém)

Cho O la trung diém ctia doan AB.Trén cung mgt niva mat phéng co6 bo la canh AB
vé tia Ax, By cung vudng goc voi AB.Trén tia Axldy diém C (khac A), qua O ké duong
thang vuong géc véi OC cat tia By tai D

a) Chttng minh AB? =4AC.BD
b) Ké OM L CDtai M. Chitng minh AC=CM.
c¢) T Mké MH vudng gdc v6i AB tai H. Chitng minh BC di qua trung diém MH
d) Tim vi tri caa C trén tia Ax d€ dién tich t& gidc ABDCnho nhat
Cau 6. (1,0 di€m) Tim nghiém nguyén duong cua phuong trinh
2016 Lo X LY 2015 _
x+y y+2015 4031 x+2016

HUONG DAN GIAI

2% —x* —2x+1 8x*—4x+2 _ x4.(2x—1)—(2x—1) 2(4x2 —2x+1)

Caul. a)P= 1 e+l (2x-1)(2x+1) +(2x+1)(4x2—2x+1)

(2X_1)+ 2 _x4—1+ 2 x'+1
2x+1) 2x-1 2x+1 2x+1 2x+1
(2x+1)




b) bK: xii%

xt+1
2x+1

P=6< =6 x'+1=12x+6 = x* +4x* + 4 =4x* +12x+9

x2+2=2x+3 (1)

2 2 2
(¢ +2) =(2x+3) @L2+2:_2X_3 2)
Tac6 (1) & x* —2x+1=2=(x~1) =2

- x—1:«/§ - x:1+«/5
x—lz—\/E x:l—\/E

(2) & x* +2x+1=—4 & (x+1) =—4(VN)

(tmdk)

Vay 5:{11\/5}

Cau 2.

2a+b+2b+c 2C+d+2d—|-a_6
a+b b+c c+d d+a

a)

o1+r—2 11+ b Fle— 41+ d =6
a+b b+c c+d d+a

a b C d
+ + + =
a+b b+c c+d d+a
a b C d
_ +]__ _
a+b b+c c+d d+a

b B b d B d
a+b b+c c+d d+a

- b(c—a) . d(a—c) _
(a+b)(b+c) (c+d)(d+a)
< b(c+d)(d+a)-d(a+b)(b+c)=0
< abc—acd +bd* -b’d =0

< (b-d)(ac-bd)=0
< (b-d)(ac—bd)=0
< ac—-bd=0<ac=bd

=1- =0

=0

Vay A =abcd = (ac)2 la s6 chinh phuong
b) Thuee hién phép chia a’ —2a” +7a—7 cho a’ +3 duoc két qua:
a’-2a’ +7a-7 =(a’+3)(a-2)+(4a-1)

Dé phép chia hét thi 4a—1phai chia hét cho a’ +3



(4a—1)§(a2 +3)

= (4a-1)(4a+1)i(a’+3)(@aeZ=>4a+1eZ)

= (16a” -1)i(a* +3)

= 49i(a” +3)

Tim a, thir lai va két luan a e {—2;2}

Cau 3.

a)A =(x—1)(2x—1)(2x* —3x—1)+2017

=(2x* =3x+1)(2x* ~3x—1)+2017

=(2x*~3x) ~1+2017 =(2x® ~3x) +2016 > 2016

X =

Dé&u "="xay ra <:>2x2—3X—0<:>x(2x—3)—0<:{

N|Ww ©

X =

Vay A =2016 < {

Phwong trinh (*) tro thanh:
a=3b

a’+ab-12b* =0 <:>(a—3b)(a+4b)=0<:{
a=-4b

+N&u a=3bth XL -3 X2

) X_4:>(x+1)(x—4)=3(x—2)2(VN)

X

x=3 (tm)

+Néu a=—db thi 1 :_4'X_421 = (x+1)(x—4)=—4(x-2)’ @[

x—2 X—
4
Vay S=43;,—
o 5={o5f

Cau 4.

a) C/m:a3+b3+c3—3abc:(a+b+c)(a2+b2+c2—ab—bc—ca)

x:é (tm)

+)Ttr gia thiét suy ra: (a+b+c)(a2 +b*+¢? —ab—bc—ca)zo

=a’+b’+c*—ab—ac—bc=0 (a+b+c>0)



Bién doi duoc két qua: (a—b)2 +(b—c)2 +(C—a)2 =0
a-b=0
=|b-c=0=a=b=c=Tam giac d6 1a déu (dpcm)
c—a=0
b) Dit a=x*+2yz; b=y’ +2xz;c=27" +2xy
—a,b,c>0va a+b+c=(x+y+z)2=1

Chttng minh: (a+b+c)(1+%+1] =29
a c

+1> 4 =9ha 1 + L + 1 >9(dfcm)

=t = Y2 2 2
a b c a+b+c X" +2yz y 4+2zx  z"+2Xy
Cau 5
X Y
®
B
H O
a) Ching minh AOAC ~ ADBO(g.g) = oA ?)g OA.OB=AC.BD
= % % =ACBD = AB*=4ACBD (dpcm)
b) Theo cau a ta c6: AOAC ~ ADBO(g-g) = OC AC
oD OB
Ma OA=OB:>OC—AC oCc OD

OD OA  AC OA
+) Chtimg minh : AOAC ~ ADOC(c.g.c) = ACO =OCM
+)Chting minh : AOAC = AOMC(ch —gn) = AC = MC(dfcm)
c) Tacé AOAC=AOMC = OA =OM; CA =CM = OCla trung truc AM



=O0OC_LAM,
Mat khac OA =OM = OB = AAMBvuong tai M
= OC//BM (vi cung vudng goc véi AM) hay OC//BI
+)Xét AABI c6 OM di qua trung diém AB, song song BI suy ra OM di qua trung diém

Al=IC=AC
MK BK KH
IC BC AC
Ma IC=AC= MK =HK = BC di qua trung diém MH(dfcm)
d) T giac ABCDIa hinh thang vudng

+)MH //Altheo hé qua dinh ly ta let ta co:

=5 AC+BD).AB

1
ABDC — E(
Ta thdy AC,BD >0, nén theo BDT C6 si ta co:
AB?

AC+BD>2/ACBD =2 —AB=S,,..> %ABZ

Dau "="xay ra @AC:BD:%:OA

Vay C thudc tia Ax va cach diém A mot doan bf?mg OA.
Cau 6.
+) Voi a,b,c,dduong, ta co:
a b C d
= + +
b+c c+d d+a a+b
:( a , c ]_{ b . d ]:a(d+a)+c(b+c)+b(a+b)+d(c+d)2
b+c d+a c+d a+b (b+c)(d+a) (C+d)(a+b)

2+ +ad+be b +d’+ab+cd 4(a2 +b* +c? +d2+ab+ad+bc+cd)

i(b+c+d+a)2 i(c+d+a+b)2 (a+b+c+d)2

(theo bat dang thiic xy < i(x + y)z)
Mt khac: 2(a?+b? +c* +d” +ab+ad +bc+cd)—(a+b+c+d)’

=a2+b2+c2+d2—2ac—2bd:(a—c)2+(b—d)220
Suy ra F>2va dang thitc xay ra <>a=c;b=d
+)Ap dung F>2véi a=2016,b=x,c=y,d =2015ta co:

2016 x ___y 2015
x+y y+2015 4031 x+2016

Déng thitc xay ra <y =2016,x =2015

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 37. PE THI CHON HSG TOAN LOP 8

Cau 1. (2 diém)
a) Phan tich da thitc sau thanh nhan ti: x° (x2 - 7)2 —36x
b) Duwa vao két qua trén hay chitng minh :
A=n’ (n2 —7)2 —36n chia hét cho 210 véi moi s tu nhién n

Ciu 2. (2 diém)

3

_ _ 2
Cho biéu thitc A = 1-x —X :%(x;ﬁ—l;l)
1-x 1-x—x"+x

a) Rut gon biéu thiec A
b) Tinh gia tri cua biéu thirc Atai x = —1%

c) Tim gia tri cia xd€ A<0
Cau 3. (1 diém) Cho ba sd a,b,cthoa man abc =2004 . Tinh

B 2004a N b L c
ab+2004a+2004 bc+b+2004 ac+c+1

Cau 4. (4 diém) Cho hinh vuéng ABCD cé canh bang 4cm. Goi M, N Tan luot 1a trung
diém caa AB,BC.Goi P 1a giao diém cua AN véi DM

a) Ching minh AAPMIa tam gidc vudng
b) Tinh dién tich ctia tam giac APM
¢) Chiing minh tam giac CPDla tam gidc can

Cau 5. (1 di€m) Tim cdc gid tri X, y nguyén dwong sao cho x* =y* +2y+13

HUONG DAN GIAI

Caul. a)x*(x*~7) ~36x= x[(x3 ~7x)’ —36}

=x(x3 —7x—6)(x3—7x+6)=x(x3 —x—6x—6>(x3 —x—6x+6)

:x(x+1)(x—1)(x—3)(x+2)(x—2)(x+3)

b) Theo phan atacd: A=n’ (n2 —7)2 -36n=(n-3)(n-2)(n-1)n(n+1)(n+2)(n+3)
Day la tich ctia 7 s6 nguyeén lién ti€p nén cé mot bd cuia 2, 1 bdi cuia 3, 1 bdi cua 5,
1boi cua 7. Ma (2,3,5,7) =1nén Ai(23.5.7)= Ai210

Cau 2.



a) Véi x=+1 thi
=1—X3—X+X2. (1—X)(1+X)

1-x '(1+x)(1—x+x2)—x(1+x)
(1—x)(1+x+x2—x). (1-x)(1+x)

1-x (14x)(1-2x+x°)

:(1+x2):i=(1+x2)(1—x)

b) Tai x:—12:>A:10i
3 27

c) Véi x=+1thi A<0<:>(1+x2)(1—x)<0@1—x<0<:>x>1

A

Cau 3. Thay 2004 =abcvao M ta co:

a’bc b C a’bc b C
= + + = + +
ab+a’bc+abc bc+b+abc ac+c+1 ab(l+ac+c) b(c+1+ac) ac+c+1

__ac 1 L ¢ _ac+c+1_1
l+ac+c c+1+ac ac+c+1 1+ac+c
Cau 4.
A .M B
|
) » N
H
1 —
D C

a) Chtng minh AADM =ABAN(cgc)= A, =D,
Ma D, +M, =90° (AADM vuéng tai A)
Do dé: A, +M, = 90° = APM = 900.Hay AAPMvuong tai P

b) Tinh dwoc AP = ﬁ(cm), AM = &Cm,SAPM _4
5 5 5
¢) Goilla trung diém ctia AD. N&i C véi I; CI cat DM tai H
Chting minh t¢ gidc AICN 1a hinh binh hanh
= AN//CIma AN L DM=CI L DM

Hay CH]la duong cao trong ACPD(1)

(cm”?)



Van dung dinh ly vé duong trung binh trong AADP chitng minh dwoc H la trung diém
DP suy ra CHIa trung tuyén trong ACPD(2)

Tt (1) va (2) suy ra ACPDcan tai C
Cau 5. Bién d6i dang thitc da cho vé dang (x +y+ 1)(x -y- 1) =12

Lap luan dé€ ¢ x+y+1>x-y—-1va x+y+1;x-y—1la cdc wéc duong ctia 12 tir d6 c6 cac

trueong hop

x+y+1 12 6 4

x-y-1 1 2 3

X 13 4 7
2 2

y 9 1 -1
2

Ma x,ynguyén duong nén (x;y) = (4;1)

(Hoc sinh lam cdch khic néu ding van dwoc diém toi da)
PE SO 38. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)
a) Chttng minh rang tong 1ap phuong ctia ba s8 nguyeén lién tiép chia hét cho 9
b) Chting minh rang véi moi s6 tw nhién nthi: A =5"2+26.5"+8":59
Cau 2. (4 diém) Phan tich cdc da thitc thanh nhan tu:
a) X’+y’+z° —3xyz
b) x*+2011x* +2010x +2011
Cau 3. (4 diém)
a) Cho a+b=2va a’+b®=20.Tinh gia tri ctia biéu thizc M =a’ + b’
b) Cho a+b+c=0va a’+b”+c” =14.Tinh gia tri ctia biéu thitec N=a* +b* +¢*
Cau 4. (4 diém)

Cho hinh thang can ABCDc¢6 ACD =60°,0la giao diém ctia hai duwong chéo. Goi
E,F,Gtheo thtt tu la trung diém caa OA,OD, BC. Tam giac EFGla tam giac gi ? Vi sao?
Cau 5. (4 diém)

Cho hinh binh hanh ABCD¢6 E, F thit ty la trung diém cua AB,CD.
a) Chttng minh rang cac duong thang AC,BD, EF déng quy
b) Goi giao diém ctia ACvéi DEva BF theo thit tw 1a Mva N.Chitng minh rang
EMFN la hinh binh hanh.



HUONG DAN GIAI
Caul.

a) Ta phai chting minh : A:n3+(n+1)3+(n+2)359véi neZ

A=n’+n’+3n*+3n+1+n’+6n°+12n+8

=3n’+9n’ +15n+9

=3n’-3n+9n”*+18n+9

=3n(n-1)(n+1)+9(n’ +2n+1)

Nhén thdy n(n-1)(n+1):3=3n(n-1)(n+1):9va 9(n*+2n+1):9
Vay A:9
b)5"? +26.5" + 8" =25.5" +26.5" +8.8°"
=5"(59-8)+8.64" =59.5" +8(64" ~5"
59.5"i59 va 8.(64" ~5" )(64—5) =59
Vay 5" +26.5" + 8159
Cau 2.
a/x3+y3+z3—3xyz:(x+y)3—3xy(x+y)+23—3xyz
:(x+y+z)3—32(x+y)(x+y+z)—3xy(x+y+z)
:(x+y+z)[(x+y+z)2—32(x+y)—3xy}
:(x+y+z)[x2+y2+z2+2xy+2yzz+2xz—32x—3zy—3xy}
=(x+y+z)(x2+y2+z2—xy—yz—zx)
b/x*+2011x* +2010x +2011
=x" +x° +x* +2010x* +2010x +2010 —x° +1
:x2(x2+x+1)+2010(x2+x+1)—(x—1)(x2+x+1)
= (x*+x+1)(x* +2010-x+1)
=(x*+x+1)(x* —x+2011)

Céu 3.

a) Tir a’+b*=20=(a+b) ~2ab=20=ab=-8
M=a’+b’=(a+b) ~3ab(a+b)=2"-3.(-8).2=56
b) Tir &’ +b% +c2 =14 =>(a’ + b7 +c?) =196

=a’+b*+c* =196-2(a’’ +b’c? +c’a’)

Ta lai co: a+b+c:0:>(a+b+c)2 =0



=a’+b’*+c? +2(ab+bc+ca):()
= ab+bc+ca=-7
:>(ab+bc+ca)2 =49
= a’b* +b*c® +c%a’ +2abc(a+b+c) =49
= a’b* +b*c® +c*a® =49
Do dé: N=a*+b* +c* :196—2(a2b2 +b%c? +c2a2):196—2.49 =98
Cau 4.
A B

D C

Do ABCDIa hinh thang can va ACD =60°suy ra AOABva AOCDIa céc tam giac déu
Chiing minh ABFC vudng tai F

Xét ABFC vuong tai F c6: FG = %BC

Chttng minh ABECvudng tai E c6 EG = %BC

Xét EF la duwong trung binh AAOD = EF = %AD = EF = %BC (ABCD hthang can)

Suy ra EF =EG =FG = AEFG déu

Cau 5.



A E B
X/

N

D F C

a)
Goi O la giao diém hai duwong chéo ctia hinh binh hanh ABCD, ta ¢ Ola trung diém cua
BD.
Chttng minh BEDF la hinh binh hanh
Cé Ola trung diém ctia BD nén O ciing la trung diém cta EF

Vay EF,BD, AC dong quy tai O
b) Xét AABDco M la trong tam, nén OM = %OA

Xét ABCDc6 N la trong tam, nén ON = %OC

Ma OA =OCnén OM =0ON
Ta giac EMFN c6 OM =ON, OE = OF nén la hinh binh hanh

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)

PE SO 39. DE THI CHON HSG TOAN LOP 8
Cau 1. (3 diém)

Cho biéu thitc: A = i—i X—_’_1—x—1 X7
3x x+1

a) Ratgon A
b) Tim gid tri nguyén cua X d€ A cd gid tri nguyén.
Cau 2. (4 diém)

a) Chtng minh rang: a’ +b’ > %vc’ri a+b>1

b) Ky hiéu [a] (phén nguyén cta a) la sd nguyén 16n nhat khong vuot qua a. Tim x

biét rang: {34)( i 19} =2x+1

Cau 3. (3 diém)



Lic 7 gio, mot ca nd xudi dong tir A dén B cach nhau 36km, r6i ngay lap tic quay
tro vé A luc 11 gio 30 phat. Tinh van t6c ca nd khi xudi dong, biét van téc dong nwdce chay
la 6km/h
Cau 4. (5 diém)

a) Hay tinh s0 bi chia, s6 chia va thuong s trong phép chia sau day:

abcd : dcba = q biét rang ca ba s6 déu la binh phuong ctia nhitng s6 nguyén
(nhitng chit khac nhau la cac chit s6 khac nhau)
b) Cho a,b,cla ba canh ctia mdt tam gidc. Chitng minh rang;
a b C
b+c-a a+c-b a+b-c
Cau 5. (5 diém)
Cho doan théng AB=a.Goi M 1a mot diém nam gitta Ava B. Vé vé mot phia cua
AB cac hinh vuong AMNP, BMLK c¢6 tam theo thtt twe la C, D. Goi I 1a trung diém ctia CD.
a) Tinh khoang cach tir T dén AB
b) Khi diém Mdi chuyén trén doan thang ABthi diém Idi chuyén trén duong nao ?

>3

HUONG DAN GIAI
Caul.
a) DKXD: x#+1;x#0
A_l2_ 2 X_+1_X 1
3x x+1
2 2 (x+1- 3x ~3x 2 1-2x-3%| x
_3x x+1 3X X+1 3x ‘x—1
|2 2 (x+1)(1—3x) X 2-246x x _ 2x
3x  x+1 3x x—1 3x ‘x-1 x-1
2(x—=1)+2
b) Ao _2x-)r2 )2
x—1 x—1 x—1

Dé Aco gia tri nguyén < % 6 gia tri nguyén = x e U(2) = {il; +2}
=xe{-1;0;2;3} vi x#=-Lx=0={x}={2;3}
Cau 2.

a) Theo Cauratacod: a+b>1<a’+2ab+b”*>1 (1)

Mitkhéc: (a-b) 20=a’-2ab+b*20  (2)

Tur (1) va (2) suy ra: 2(a’ +b*) 2 1< a” +b? z%



34x+19

—(2x+1)<1va 2x+1eZ

b) {34x+19

=2x+1<0<
11 }

<:>0312x+8<11<:>—8£12x<3<:>_?4S2x<%<:>_?1£2x+1<%

2x+1=0 x:—1

Do 2x+1eZ = =
2x+1=1

x=0
Cau 3.
Goi x(km /h)la van t6c ca nd xudi dong (x > 12)
Van t6c ca no khi nwdce lang: x—6(km / h)
Van t6c ca nd khi nguoc dong: x—12(km/h)
Thoi gian ca di va vé ctia cand la 4,5 gio nén ta c6 phuwong trinh:

0,30 2 o (x—a)x-24)=0 {Xzé}(ktm)
X =24(tm)

x x-12 2
Vay van tdc cta ca no khi xu6i dong la 24km /h

Cau 4.

a) abcd:dcba= q

q=4

Viq=l :{ = a,d phai la nhitng s6 thudc {1;4; 5; 6;9},a,d #0

Do abcd =dcbaxqnén d<3=d=1
Gia st q =4khi d6 1cba.4=abcl (vd 1y) vi 1cba.4 phai la mot s6 chdn nén q =9

V6i q=9 ta c6: 1lcbax9 =abclsuy ra a=9,c <2 vi tich 1cbax9la sd ¢ 4 chir s6 nén ta lai cd
cxdticla cz1=c=0
Ta thdy abed =9b01=10b9x9vay 9b011a s8 chia hét cho 9 nén b=8
Tém lai ta c6: 9801:1089=9
b) Pat x=b+c-a; y=a+c-b ;z=a+b-c=x,y,z>0

=>Xx+y+z=a+b+c

2a:a+b+c—(b+c—a)=x+y+z—x=y+z:>a= y;—z
Tuongtuf:b=x+z; Xy
2 2

+7Z X4z X+
y+ +y26

BDT chiing minh twong duwong vdi:
X y z

:{X+i]+(z+ij+(z+£]26 do i+222
Xy X z zy b a

Vay bat ding thikc dwoc chiing minh



Cau 5.

P N
D K
C
R | S
D
B ' B
A E HM F
a) Keé CE,IH, DF cuing vudng goc véi ABsuy ra t giac CDFE la hinh thang vuong.

Chttng minh duoc: CEzATM,DF:¥:>CE+DF=%:%:>IH=%

b) Khi M di chuyén trén AB thi I di chuyén trén doan RS song song v6i AB va cach AB
mot khoang bang % (R 1a trung diém cua AQ)

S la trung diém caa BQ, Qla giao diém cua BLva AN)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 40. DE THI CHON HSG TOAN LOP 8

Cau 1. (2 diém) Giai cac phuwong trinh sau:

1) 2x* —x=3-6x

2) (x+2).(x2—3x+5)=(x+2).x2

2x=9  x+43 2x+4
x*=5x+6 x-2 3-x

Cau 2. (3 diém) Cho biéu thtrc: A =

1) Ratgon A
2) Tinh gid tri cia Abiét 2x—x* =1
3) Co gia tri nao cua x d€ A =1khong ?
4) Tim Xxnguyén dé Anhan gia tri la s6 nguyén.
Cau 3. (2 di€m) Gidi Cdu todn biang cich lgp phwong trinh
Mot xe dap, mot xe may va mot 0 to cung di tir A dén B.Khoi hanh Ian luot lac 5
gio, 6 gio, 7 gio va van toc theo thit tw la 15km /h;45km /hva 60km/h.

Hoi ltic may gio 6 td cach déu xe dap va xe may.



Cau 4. (2,5 di€m)
Cho hinh thang ABCD (AB//CD, AB<CD). Goi N va M theo tht tu la trung diém
ctia cac duong chéo AC, BD. Chiing minh rang:
1) MN//AB
2)NIN:CD—AB
2
Cau 5. (0,5 diém)

Cho x+ 1 = 3.Tinh gid tri biéu thirc A = X + %
X X

HUONG DAN GIAI
Caul.
1) 2x"—x=3-6x<(2x—1)(x+3)=0
L
< 2x—-1=0hodc x+3=0<|" 2
xX=-3

Vay x = %hoéc X=-3

2) (x+2).(x2 —3x+5):(x+2).x2

x+2=0 |X=72

<:>(x+2)(5—3x)=0<:>[5_3xzo<:> o

5
Vay xe<—-2;,—

Cau 2.

W | o1

x+4
x—3
2) bKXD: x#2va x#3

2x—x*=1lex*-2x+1=0=x=1

1) Rut gon duwoc A =

Thay x=1vao, tinh duwgc A= >

X+4

3) A=l =1 x+4=x-3< 0x=-7 (vO nghiém)

Vay khong c6 gid tri nao ctia x dé A=1
x+4:1+ 7
x=3 x-3

D& Aezthi x-3eU(7)={-7;,-1,1,7} = x e {-4;2;4;10}

4) A=



Thit lai va két hop voi DKXD ta dugc x € {—4;4;10}
Cau 3.
- Goi thoi gian d€ 6 t6 cach déu xe dap va xe mdy ké tur luic xe dap chay la X (gio).
biéu kién x>2
Khi do: Xe dap di duoc : 15x(km)
Xe mdy di duoc : 45(x—1)(1<m)
O to di duoc: 60(x—2)(km)
Khi 6 t6 bat dau chay thi xe dap da bi xe may vuot qua
Hiéu quang duong di dugc ctia xe may va o to la: 45(x—1)—60(x—2)
Hiéu quang duong di dugc ctia 6 to va xe dap: 60.(x—2) —15x
Theo dé Cau ta c6 phwong trinh: 45(x - 1) —-60 (x - 2) =60 (x - 2) —15x
Giai phuong trinh tim dwoc x =3,25gio =3 gio 15 phut
Vay luc 8 gio 15 phat thi 6 t6 cach déu xe dap va xe may.
Cau 4

A B

D C

1) Goi P, Q theo tht ty 1a trung di€ém ctia AD va BC
Chiing minh dwoc AP _AN = PN //AB(dinh ly Talet dao)
AD AC
Ma PM//AB(duong trung binh)

= P,M, N thang hang (Tién dé O clit)

Vay MN//AB
2) Tuong tu = P,M,N,Qthang hang

Rt ra ta duoc: PQ:@ (1);PM:% (2); NQ:% (3)
CD-AB

Tw (1),(2),(3 MN =PQ—-(PM+NQ)=——

i (1),(2),(3)suy ra Q-(PM+NQ)=——

3
Cau 5. A=x3+l3=(x+lj —3.(x+1j=33—3.3=18
X X X

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 41. PE THI CHON HSG TOAN LOP 8

Cau 1: (1 diém) Phan tich da thirc thanh nhan te
a)x* +1-2x7 b)—x* —28x—27
Cau 2: (2 diém) Giai phuong trinh
1 2x* -5 4
—+ =
x—1 x*-1 x*+x+1

a) —2|-3x+4[-2=0 b)
Cau 3 (1 diém)

x—1>O

Vi gia tri nao ctia X thi
x+1

Cau 4 (2 diém)

Hai nguoi lam chung mot cdng viéc trong 12 ngay thi xong. Nang suat lam viéc trong mot
2 ” \ e ’ . 2 M 2 \ e 7 ~, 2. A \ <A X R B
ngay ctia nguoi thit hai chi bang 3 nguoi thit nhat. Hoi néu lam riéng, moi nguwoi lam

trong bao lau sé xong cong viéc
Cau 5 (3,5 diém)
Cho hinh vuong ABCD c6 canh béng a. Goi E, Flan luot la trung diém cua cac canh
AB,BC.M la giao diém caa CEva DF.
a) Chirng minh CEvudng goéc voi DF
CM.CE _ a
CF
¢) Tinh dién tich AMDCtheo a
Cau 6. (0,5 di€m)

b) Chiing minh

NE)

1 . 1
Cho x+— =3.Tinh gia tri biéu thixc A =x>+
X X

HUONG DAN GIAI
Caul.
a) x~1+2x¢ =(x¢ +1) b) —x?—28x—27 =—(x+1)(x+27)
Cau 2.

a)—2|-3x+4/-2=0
<> |-3x+4| =—1(khing dinh sai vi |-3x+4|> 0Vx)
Vay phuong trinh da cho vo nghiém

1 2x*-5 4
+

b =
)x—l =1 x*+x+1

DKXD: x#1




X +x+1 2x*-5 4 x—1)

+
x> —1 x> -1 x> -1
X2 +x+142x° =5 4(x-1)
x> -1 x> =1
< 3x2-3x=0
< 3x(x—=1)=0
=0
- X (tm)
x=1 (ktm)
Vay S={0}
Cau 3. Ta co:
((x-1>0 [x>1
Ry =x>1
x—1 x+1>0 x>-1
+—>0=>
x+1 x-1<0 x<1
=x<-1
x+1<0 x<-1

Vay x >1hodc x<-1
Cau 4.

Goi X (ngay) la thoi gian d€ nguoi tht nhat hoan thanh cong viéc (x > 0).
Mot ngay nguoi thir nhat lam duoc 1 (cOng viéc)
X
Ap s T Tt 1 2. A
Mot ngay nguoi thit hai lam dwoc x (cOng viéc)

Mot ngay hai nguoi lam chung dwoc 1 + 31 (cOng viéc)
x  3x

Theo Cau ta ¢6 phuong trinh 1 + 2_1 < x=20
x 3x 12

Vay nguoi th nhat lam xong trong 20 ngay

Nguoi thit hai lam xong trong 30 ngay.

Cau 5.

A B




a) ABEC =ACFD(cg.c)=ECB=FDC

ACDF vuéng tai C = DFC+FDC =90° = DFC+ECB =90 = ACMF vudng tai M
Hay CE L DF
b) Xét ACMF va ACBE c6: CMF = CBE =90°; MCF chung
— ACMF ~ ACBE(g - g)
CM CF_ CMCE

> = BC
BC CE CF
Ma BC=ado do: SMCE _,
CF
CD CM
ACMD ~ AFCD(g.g) = —=——
c) (88) D~ FC
S CDY CDY
Do do: w:(—j =S =[—j S
SAFCD F'D ACMD FD AFCD
X 1 1 .
Ma: S,;, ==.CF.CD=-CD
2 4
N CD? 1
Vay SACMD = ﬁ . Z CDZ .

Trong ADCEF theo Pitago ta c6:

DF* =CD’ + CF* = CD? +(% BC2J =CD? +iCD2 = Z.CD2

2

Do dé: Sy =5CL.%CD2 =%CD2 =%a2

~CD?

4
Cau 6.

3
A=x3+l=x3+3.x2.1+3.x.l+i= x+l -3 x+l =3"-33=18
x> X x> X X X

(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)
PE SO 42. PE THI CHON HSG TOAN LOP 8

Cau 1. (2,0 diém)

2
Cho biu thite: A=| X+ -2 4 L ]/ x o 107X
X" —4 2-x x+2 X+2

a) Rut gon biéu thie A
b) Tinh gia tri cua A, biét |x| = %

c) Tim gia tri cia xdé€ A <0



d) Tim cac gia tri nguyén ctia X d€ A c¢6 gia tri nguyén
Cau 2. (2,0 diém) Giai cac phuong trinh sau:
a) (6x+8)(6x+6)(6x+7) =72
1 1 1 1
X +9x+20 X2 +11x+30 X +13x+42 18
Cau 3. (3,5 diém)
Cho hinh vuong ABCD, trén canh AB 1ay diém E va trén canh AD lay diém F sao cho
AE = AF. Vé AH vuong goc véi BF (H thude BF), AH cit DC va BC lan luot tai hai diém
M, N
4) Chting minh rang t& gidc AEMD1a hinh chi nhat
5) Biét dién tich tam gidc BCH g&p bon Ian dién tich tam giac AEH. Chiing minh rang
AC=2EF

11 1
D> AM? AN?

6) Chiing minh réng : A

Cau 4. (1,5 diém)
Cho a,b,cla ba s6 duwong thoa man abc =1. Chiing minh réng:
1.1 1 .3
a’ (b+c) b3(c+a) c3(a+b) T2

Cau 5. Cho a_=1+2+3+...+n.Chting minh rang a_+a_ 12 mot sd chinh phuong.

HUONG DAN GIAI
Caul.
, o , -1
a) Ruatgon dwockétqua: A= 5
X_
b) |x|= 5= 2 = 2
X=—— A = —
2 5

) A<0ex-2>0x>2

d AeZ o

eZ e x-2eU(1) = {+1} < x{1;3}

Cau 2.
a) bat 6x+7=t. Ta co:
(t+1)(t-1)¢ =72<:>(t2 —1)t2 =72

2

t? = —8(kt t=3 X=—2

st -72=0< ( m):> o 3
t* =9(tm) t=-3 -5



-2 -5
Vay xed—;—

x* +9x+20=(x+4)(x+5); x* +11x+30 = (x+6)(x+5);
b) x* +13x+42=(x+6)(x+7)
DKXD: x # {—4;-5;-6;—7|
Phuong trinh tré thanh:
1 . 1 . 1 1
(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
1 1 N 1 1 1 1 1

— — + — _
x+4 x+5 x+5 x+6 x+6 x+7 18
1 1 1

x+4_x+7:E

& 18(x+7)—18(x+4) =(x+7)(x+4)
& (x+13)(x-2)=0
{x =—13(tm)
-
X =2(tm)
Cau 3.

A : E B
1 R
I:<
D M C
N

4) Ta co: DAM = ABF (cung phu véi BAH)
AB=AD (gt); BAF = ADM = 90" (ABCD la hinh vudng)
= AADM = ABAF(g.c.g)
= DM = AF, ma AF = AE(gt) nén AE =DM
Lai c6: AE//DM (vi AB//DC)
Suy ra t¢ gidc AEMD1a hinh binh hanh . Mt khac DAE =90°(gt)



Vay t& gidc AEMDa hinh ch@ nhat
5) Taco AABH ~ AFAH(g.g)
AB BH BC BH
=>—= hay =
AF AH AE AH
Lai c6: HAB = HBC (cung phu véi ABH)
= ACBH ~ AAEH(c.g.c)
2
:Sﬂ:(Ej ma 2 g(gt) = (BCJ =4=BC* =(2AE)’
Sean \AE SE " AE
= BC=2AE = Ela trung diém cta AB, F 1a trung diém ctia AD
Do d6: BD =2EF hay AC =2EF(dfcm)
6) Do AD//CN(gt). Ap dung hé qua dinh Iy Ta let ta c6:

N AD AM AD CN
CN MN AM  MN

Lai c6: MC//AB (gt). Ap dung hé qua dinh ly Ta let ta c:

MN_MC_ AB_MC __ AD _MC
AN AB AN MN yAN MN

_(ADY (ADY _(CNY (CM) _CN’+CM’ MN’__
AaM) (aN) (MN) (MN MN’  MN?
(Pytago)
2 2
:(ﬂj {ﬂj T A S A T

(AB=BC; AE = AF)

AM AN AM?  AN* AD?

Cau 4. Trudc tién ta chitng minh BDT: Voi moi a,b,ce Rva x,y,z>0 ta co:

@ b @ (arbre)

X 'y z X+y+z

Ddu "="xay ra o225
X 'y z
That vay, véi a,beRva x,y >0ta cé:
2
£+Ezﬂ
X 'y  X+y
= (azy + bzx)(x + y) > xy(a +b)’

= (bx - ay)2 >0 (luon dung)

(*)

Dau "="x£1y1‘a<::>i:E
X ¥y
2 2
Ap dung bat déngthﬁ’c( )ta co: a_+b_ C—Z
X y z

(a+b)2 C2>(a+b+c)2
X+y L c X+y+z




~ , a b ¢
Dau "="xayra & —=—=—
X y z

1 1 1

1 1 1 a2 b2 2

Ta c6: — +— +— = +
a(b+c) b’(c+a) c’(a+b) ab+ac bc+ab ac+bc

2 2
by L
Ap dung BPT (*)tacd: —2—+ b , ¢ . \d < - ¢

a
ab+ac bc+ab ac+bc_2(ab+bc+ac) 2[1+1+1j
a b c

(Vi abc=1)
1 1 1
Hay a’ + b’ + ¢’ Zl 1+l+1
ab+ac bc+ab ac+bc 2la b ¢
111
Mél+l+123nén a® b ZE
a b c ab+ac bc+ab ac+bc 2
1 1 1 3
Va + + > —. (dpcm
Y a3(b+c) b3(c+a) c3(a+b) 2 (dpem)

Cau 5. Ta co:

a , =1+2+3+....+n+n+1l
a +a,, =2(1+2+3+...+n)+n+1

n(n+1) ) 208 Al w1
:2.T+n+1:n +2n+1:(n+1) la mot s6 chinh phuong.

(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)
PE SO 43. DE THI CHON HSG TOAN LOP 8

Céu 1. (2,0 di€m)
a) Chtng minh : (a2 +b? )(c2 +d° ) =(ac- bd)2 +(bc+ acil)2

b) Cho: 1+l+l:2v21 X+y+z=xyz(X,y,z#0)
X y z

1 1
=2

Chttng minh lz +—+
X z

Cau 2. (2,5 diém)
Giadi cac phwong trinh:
X+7 x+6 x+5 x+2025

+ + + 0
2003 2004 2005 5

a)



b) x*-2x* =400x+9999
Cau 3. (2,0 diém)

a) Chting minh x* —x+1> 0 (véi moi x)
x> +x+1_1
- - >

b) Chimng minh: >—
) & x> =x+1 3

2
c) Tim gia tri 16n nhat (GTLN) caa biéu thiec: A= —X2 X +1
X —X+

Cau 4. (3,5 diém)

Cho hinh thang ABCD(AB//CDva AB<CD); Goi O la giao di€m hai duwong chéo
AC, BD.Duong thang qua A va song song véi BC cat BD tai E, cat CD tai A’ ; duong thang
qua B va song song véi AD cit AC tai F, cit CD tai B'. Goi dién tich cac tam giac
OAB,OCD,ACD,ABClanluotla S,,S,,S,,S, . Chttng minh:

a) EF//AB
by AB_BE s AR -ERCD
CD BD
C) 5 + 5 =1
S4 83
(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)
HUONG DAN GIAI
Caul.

a) VT=a’c’+a’d’+b’*c*+b’d’
=a’c’ +b’d* —2abcd +a*d” + b’c” + 2abcd
= (aC —bd)2 + (bc + ad)2 =VP

b) Binh phuong 2 vé'ta co:

1 1 1 2z 2y 2x

S Rt t—=4

X° y° z° Xyz Xyz Xyz

2(x+y+z

ol 1,1, 20yz)

X"y oz Xyz
©%+l2+l2+2xyzz4 (X+y+z=xyz)
X"y z° Xyz
©%+l2+l2:2 (dpcm)

X"y oz

Cau 2.



X+7 x+6 x+5 x+2025
a) + + + =
2003 2004 2005 5
X+7 X+6 x+5 x+2005

1 1 + -

+1+ +1+
2003 2004 2005 5
x+2010 x+2010 x+2010 x+2010
= + + + =

2003 2004 2005 5
c>(x+2010)( L L +1j=0

0

3=0

0

+ + =
2003 2004 2005 5
< x+2010=0 < x=-2010

b) x*—2x* =400x +9999
< xH+2x% +1=4x> +400x +10000 (thém 4x> +1vao 2 vé)
& (x*+1) =(2x+100)
<:>(x2+1+2x+100)(x2+1—2x—100)=0

x> +2x+101=0
“lhe-ax-99-0 7|77

X meXmITE x=11
Vay S={11;-9}

Cau 3.
) 1) 3 T
a) x —x+1= X—E +Z>O(V0’1m(_)1x)

b) Tt két qua cau a, nhan 2 vé& cua BDT véi s6 duwong 3(x2 —X+ 1) duoc:
3% +3x+3>x* —x+1

<:>2x2+4x+2>0<:>2(x+1)2 >0 (ludn ding)

X +x+1_1
Suyra: ———>—
Y x> =x+1 3
Caxal 3(x2—x+1)+x2+x+1—3(x2—x+1) 3 222 —4x+2 5 z(x_1)2 ;
= =3 — =3——— 7 <
x> —x+1 x> —=x+1 x> =x+1 x> —=x+1

Vay MaxA =3 < x=1



Cau 4.

D B A’ ¢

OE _OA

OB OC
BF//AD= — - 9B

OA OC
OA_OB _ OE_OF
OC OD OB OA
EB_AB __EB _ _ AB
ED DA' ED+EB AB+DA'

EB_AB_ AB_EF _ AB_EF

a) AE//BC=

AB//CD = — EF //AB (Ta let dao)

b) AB//DA'=

AB=A'Cduoc: = = = = (Do AB=DB")
BD BD DC DB' DC AB
= AB* =EF.DC
o Sow _OA ) Saw OAp,
S AC S AC

ABC ADC

(Ty s8 DT hai tam giac c6 cling day bang ti s6 duong cao)
Cong (1) (2) v€ theo v€ta cd : dpcm
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

DPE SO 44. DE THI CHON HSG TOAN LOP 8

Ciu 1. (4 diém)

a) Phan tich da thtrc sau thanh nhan tir : x(x+2)(x* +2x+2)+1

3 5 7 2n+1
+ + Foet

(12)° (23) (34) [n(n+1)]

b) Rat gon biéu thic: A =
Cau 2. (4 diém)
1 Xz xy

a) Cho 1+—+1=O.Tinh A:y—f+ —+ =
X y Z X y 7



b) Tim tat ca cac sO X,y,znguyén théa man: x> +y” +z° —xy—3y—2z+4=0
Cau 3. (4 diém)
a) Chiing minh rang véi moi s6 nguyén x, y thi:
A =(x+y)(x+2y)(x+3y)(x+4y)+y*la s6 chinh phwong.

b) Cho a,,a,,...... la cac s6 tu nhién c6 tong chia hét cho 3

4 a‘2016
Chting minh réng: A =a’+a +.......+ay,, chia hét cho 3.
Cau 4. (6 diém)
Cho diém M di dong trén doan thang AB. Trén cing mot nita mat phang bo AB vé
cac hinh vuéng AMCD, BMEF
a) Ching minh rang: AE L BC
b) Goi H 1a giao diém cua AE va BC. Chiing minh ba diém D, H, F thang hang
¢) Chiing minh rang duong thang DFludn di qua mot diém cd dinh khi diém M di
dong trén doan théng AB.
Cau 5. (2 diém)
Cho a,b,cla ba sd d6i mot khac nhau théa man: (a +b+ C)2 =a’+b’+c?
a’ b c’

Tinh gia tri ctia bi€u thirc: P=— +— +—
a“+2bc b"+2ac ¢ +2ab

HUONG DAN GIAI
Caul.

a) Taco:
x(x+2)(x2 +2x+2)+1=(x2 +2x)(x2 +2x+2)+1

:(x2 +2x)2+2(x2 +2x)+1
:(x2 +2x+1)2 =(x+1)4

o+l (n+l) -’ 1 1

b) Tacc'): 5= i e
[n(n+1)] nz(n+1) n (n+1)
Bzl 2=n(n+22)
(n+1) (n+1)
Cau 2.

a) Tacd a+b+c=0 thi:
a’+b*+¢? :(a+b)3—3ab(a+b)+c3 :—C3—3ab(—c)+c3 = 3abc
(via+b+c=0=a+b=-0)

Theo gia thiét 1+l+1:0:>%+
X

1 3
X y z V7

y' z° Xyz



Z XZ X XVZ XVZzZ XVZ
AL 2 Xm0
X y Z X y Z

=Xyz l+i+l =X zi—?)
e e y> z y xyz
b) x*+y*+z>—xy—-3y—-2z+4=0

2

<:>[x2—xy+yzj+(zz—2z+l)+(

@(x—%j2+(z—l)2+z(y—2)2=0

Co cac gia tri (X, y,z) = (1; 2;1)

y2—3y+3j=0

NS

Cau 3.
a) Ta co: A=(x+y)(x+2y)(x+3y)(x+4y)+y4
=(x2 +5xy+4yz)(x2 +5xy+6y2)+y4

Dit x* +5xy +5y° = t(t € Z) thi

A:(t—yz)(’t+y2)+y4 =t’—y'+y'=t’= (x2 +5xy+5yz)2
Vi x,y,z€Znén x* € Z,5xy € Z,5y" € Z = x* +5xy +5y” € Z(dfcm)
Vay A la s0 chinh phuong
b) Dé thdy a’—a=a(a—1)(a+1)la tich ctia 3 s§ tw nhién lién tiép nén chia hét cho 3
Xét hiéu:

:(af—a1)+(a§ —a2)+ ...... +(a§016—a2016)

Cac hiéu trén chia hét cho 3, do vay A chia hét cho 3
Cau 4.

D C

A\

A
)

A

a) AAME = ACMB(cgc) = EAM = BCM
Ma BCM +MBC =90° = EAM +MBC =90° = AHB =90° = AH 1 BC



b) Goi O la giao diém ctia AC va BD.

AAHC vuong tai H ¢6 HO 1a dwong trung tuyén = HO = %AC = %DM

= ADHM vuéng tai H suy ra DHM =90’
Chirng minh twong tw: MHEF =90°
Suy ra DHM+MHF =180°, vay 3 diém D, H, F thang hang
c) Goilla giao diém cua ACva DF
Ta c6: DMF=90" = MF 1. DMma IO L DM =10/ /MF
Vi O la trung diém caa DM nén I la trung diém ctia DF
Ke IK L AB(K € AB) = IKla duong trung binh ctua hinh thang ABFD

AD+BF AM+BM AB
2 2 2
Do A, B ¢6 dinh nén K ¢ dinh , ma IK khong doi nén I ¢6 dinh
Vay duong thang DF ludn di qua mot diém ¢S dinh khi diém M di dong trén doan thang
AB.
Cau 5.

(a+b+c)2 —a’+b’+c* < ab+ac+bc=0

(khong d61i)

=IK=

a’ a’ a’
a+2bc a’-ab—ac+bc (a_b)(a—C)
b2 'b2 CZ 2
Twong tu: b2+ 2ac (b-a)(b—c) ’ < +2ac (c-a)(c-b)
a’ b ¢’
= + +
a’+2bc b*+2ac c*+2ab
a R

(a—c)_(b—a)(b—c) (C—a)(c—b)
(a—c)(b—c) 1
(a—c)(b—c)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

(a-b)
(a-b)
~b)

(ab

PE SO 45. PE THI CHON HSG TOAN LOP 8

2 2
Cau 1. Cho bicu thie M=| X 4 0 1 [ 5, 10=x
x> —4x 6-3x x+2 X+2

a) Ratgon M

b) Tinh gia tri cia M khi |x| - %



Céu 2. Cho biéu thire A=(b>+¢* —a®) ~4bc?
a) Phan tich biéu thitc A thanh nhan tw
b) Chttng minh rfmg: Néu a,b,cla d¢ dai cac canh cua mot tam giac thi A <0
Cau 3.
a) Tim gia tri nho nhat cta biéu thic sau:
A=x"-2xy+2y*—4y+5
b) Tim gid tri 1on nhat cta biéu thic sau:
3(x+1)
T xt1
Cau 4. Cho hinh binh hanh ABCD.Véi AB=a, AD =b. Tt dinh A, ké mot duong thang a
bat ky cit duong chéo BDtaiE, cit canh BC tai Fva cit tia DC tai G.
a) Chting minh : AE* =EF.EG
b) Chting minh rang khi duong thang a quay quanh A thay ddi thi tich BE.DGkhong
doi
Cau 5. Chting minh rang néu X ~yz = y_-x2 voi xzy;xyz20,yz#zLxz#1
x(l—yz) y(l—xz)

Thi xy+xz+yz:xyz(x+y+z)

HUONG DAN GIAI

Caul.

2 2
a) RﬁtgonM M: 3X + 6 + 1 . X—2+10 X
X" —4x 6-3x x+2 X+2

:L(x—zx;(xﬂ) 3(x6—2)+xj-2}:xi2

M:(X—Z)(x+2)' 6 :2—x
N
b) ‘x‘:l: 2
2 1
X=——
2
Vi xmt s M= 2
p-1 3
2
Véi x= LMoLt _2
2+1 5
2



Cau 2.
a) Taco:
A=(b2+c2—az)2—4b2 2:(b2+(:2—a2)—(2bc)2
=(b2+c2—2bc—a2)(b2+c2+2bc—a2)
=(b+c—a)(b+c+a)(b—c—a)(b—c+a)
b) Ta cé: b+c—a>0(BDT tam giac)
b+c+a>0(BDT tam giac)
b—-c—-a<0(BDT tam giac)
b+c—a>0(BDT tam giac)
Vay A<0
Cau 3.
a) Ta co: A:x2—2xy+y2+y2—4y+4+1:(x—y)2+(y—2)2+1
Do (x—y)2 20;(y—2)2 >0
Nén A:(x—y)2+(y—2)2+121
Ddu “=" xay ra < x=y=2
Vay MinA=1<x=y=2
3x+1) _ 3(x+1) 3

b) B= X (x+1)+(x+1) - (x+1)(x2+1) Tl

Do x*+1>1= ZB 1£3.D§1ngth1’rcxéyra <x=0
X +

Vay MaxB=3 < x=0

Cau 4.
\A _B

E
D C
a) Do AB//CDnén ta co: EA_EB_AB (1)
EG ED DG
EF EB AD
Do BF//ADnéntacd: —=—=— (2)
EA ED FB
EA EF

T (1) va (2 —— =_—_hav AE*=EF.EG
u’()va():>EG A ay



b) Tt (1) va 2) = 28 - T8 BEDG = AB.AD = ab (khéng i)
DG AD

Cau 5.

Tu gt :>(x2 —yz)y(l—xz)zx(l—yz)(yz—xz)

<Xy =X yz—y’z+xy’z’ =xy’ - xX’z—-xy’z+x’yz’

o Xy X yz—y’z+xy’z’ —xy’ +X°z+xy’z—-x"yz’ =0
@xy(x—y)+xyz(yz+y2—xz—x2)+z(x2—yz):O
<:>y(x—y)+xyz(x—y)(x+y+z)+z(x—y)(x+y):O
<:>(x—y)[xy—xyz(x+y+z)+xz+yz}:O

Do x-y #0nén xy+xz+yz—xyz(x+y+z)=0

Hay xy+xz+yz=xyz(x+y+z)(dfcm)

(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)

PE SO 46. PE THI CHON HSG TOAN LOP 8
Cau 1. (2 diém)
a-b

Cho a>b>0thoa man 3a’ +3b* =10ab. Tinh gia tri ctia biéu thic P = >
a+

Cau 2. (1,5 diém)
Rut gon bidu thiee: A =12 -2%+3% 4% +......+999% —1000°

Cau 3. (1,5 diém)
Cho hai s6 nguyén, s6 thit nhét chia cho 5 du 1, s6 thit hai chia cho 5 du 2. Hoi tong
binh phwong cua ching c6 chia hét cho 5 khong ?

Cau 4. (1,5 diém)

2In+4
14n+3

Chting minh rang véi moi s6 tie nhién n thi phan s& la phan s6 t6i gian
Cau 5. (1,5 di€ém)
Tim gid tri nho nhét ctia bidu thire : P =|x —2006|+|x—2007|+2006
Cau 6. (2 di€m)
Cho hinh thang ABCD (AB//CD)cé AB<CD.Qua Ava Bké cac duwong thang song
song v6i BC va AD Ian lwot cat CD ¢ K va I. Goi E 1a giao diém ctia AKva BD, F 1a giao
diém ctia BI va AC. Chttng minh rang;
a) EF//AB
b) AB?>=CD.EF

HUONG DAN GIAI



Caul.

(a—b)2 _a’-2ab+b®> 3a’+3b’-6ab  4ab
(a+b)2 a’+2ab+b”> 3a*+3b*+6ab 16ab

Xét P? =

1

4
. 1

Vi a>b>0:>P>0:>P=E

Cau 2.

Ta co:

A=(17=2)+(3" -4 )+.....+(999° ~1000°)
=(1-2)(1+2)+(3-4)(3+4)+.......+(999-1000)(999+1000)
=—(1+2+3+4+....+999+1000)

=-500.1001 = -500500

Cau 3.

Vi s6 thtt nhat chia cho 5 dw 1 nén c6 dang 5a+1, s6 thit hai chia cho 5 du 2 nén ¢6 dang
5b+2 (a,beZ)

Ta c6 tdng binh phuong hai s6 d6 la:

(52+1)" +(5b+1)’ =25a% +10a+1+25b* +10b+4=5(5a’ +5b> + 2a +2b+1)i5
Vay tong binh phuong ctia hai s6 chia hét cho 5

Cau 4.

Goi d=UCLN(21In+4;14n+3)véi deN,d>1

Ta c6: 2In+4:dva 14n+3:d

Khi d6 2(2In+4):d va 3(14n+3):d

Hay 42n+8:dva 42n+9:d

= (42n+9-42n-8):dhay 1id=d =1

A Ao 2Ind e A
Vay phan s6 la phan s6 t6i gian véi moi so tie nhién n
14n+3
Cau 5.
Taco:

P =|x —2006| +|x —2007|+ 2006

= [x—2006]+[2007 — x| + 2006 > |(x —2006) + (2007 - x )|+ 2006 = 2007
Vay minP =2007 <> 2006 < x < 2007

Cau 6.



D K | C
a) Ta co: AB//CD nén theo hé qua Ta let ta co:
AF_AB AE_AB
FC IC EK DK
Mat khac ta co:

Tt giac ABCK 1a hinh binh hanh (do AB//CD,BC//AK)nén AB =CK (3)
Tt giac ABID1a hinh binh hanh (do AB//CD,BI//AD)nén AB = DI(4)
Tix (3) (4) suy ra CK = DI = IC=DK(5)

. AF _AE
Tt (1) (2) (5) suy ra — FC T EK = EF//DC= EF//AB
b) Ta co: AB // CD

:>%=£(*)(D AB=DInén AB+CI=DI+CI=CD)

Mt khéc AAEF ~ AAKC(EF / /KC)

AF EF 4 KC= AB— AF EF( )

AC KC AC AB

AB
* * h AB® =EF.CD (d .
Tt (*) va (**) suy ra — D AB ay (dpcm)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 47. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)
Phan tich cac da thitc sau thanh nhan t&:

a) (x+y+z) —xX’ =y’ =2z%;  b) x* +2010x> +2009x +2010

Cau 2. (2 diém) Giai phuong trinh:
x—241 x-220 x-195 x-166
+ + +
17 19 21 23
Ciu 3. (3 diém)

=10




(2009-x)+(2009 - x)(x~2010)+(x~2010)" 19

Tim X biét: : —=
(2009-x)" —(2009—x)(x—2010)+(x—2010) 49

Ciu 4. (3 di€ém)

Tim gia tri nho nhdt cua biéu thiee: A = w
Cau 5. (4 diém)
Cho tam giac ABCvudng tai A,Dla diém di dong trén canh BC. Goi E,Flan luot la
hinh chiéu vudng gbc cua diém Dlén AB,AC
a) Xdc dinh vi tri cia diém D dé t& giac AEDF 1a hinh vudng
b) Xac dinh vi tri ctia diém Dsao cho 3AD +4EF dat gia tri nho nhat.
Cau 6. (4 diém)
Trong tam gidc ABC, cac diém A, E,F twong ting nam trén cic canh BC,CA, AB sao

cho AFE = BFD; BDF = CDE; CED = AEF

a) Chiing minh rang: BDF=BAC

b) Cho AB=5BC=8,CA=7.Tinh 45 dai doan BD.
HUONG DAN GIAI
Caul.

a) Ta co: (x+y+z)3—x3—y3—23 :|:(x+y+z)3—x3}—(y3+z3)

:(y+z)[(x+y+z)2 +(x+y+z)x+x2}—(y+z)(y2 —yz+z2)
:(y+z)(3x2 +3xy+3yz+3zx)=3(y+z)[x(x+y)+z(x+y)]
=3(x+y)(x+z)(y+z)

b)  Tacé: x*+2010x +2009x +2010 = (x* — x)+(2010x* +2010x +2010)

:x(x—1)<x2 +x+1)+2010<x2 +x+1):(x2 +x+1)<x2 —x+2010)

x—241 x-220 x-195 x-166
+ + + =
17 19 21 23
x—241 x—220 x—195 x—166
= -1+ -2+ -3+ -
17 19 21 23
x—258 x-258 x-258 x-258
= + + + =0
17 19 21 23

Cau 2 Ta co: 10

4=0

<:>(x—258)(%+%+%+2—13j=0<:>x:258
(2009-x*)+(2009 - x)(x~2010)+(x~2010)" 19

Cau 3 ; —=—
(2009-x)" —(2009—x)(x—2010)+(x—2010) 49




DKXD: x #2009; x #2010.
Dt a=x-2010(a#0), ta c6 hé thic:

(a+1)2—(a—|-1)a+a2 :Q@ a’+a+1 :B
(a+1)2 +(a+1)a+a’ 49 3a 49

< 49a” +49a+49 =57a*> +57a+19
< 8a°+8a-30=0

a :é (tm)

=(2a+1) ~4 =0 (2a-3)(2a+5)=0 :
az—E(tm)

4023
X=—

= 2 (TMDK)
4015

2
Cau4 Ta co:

2010x+2680

A=
x> +1

—335x* —335+335x% +2010x+3015 335(x+3)
= =335+
x> +1 x> +1
Vay gid tri nhé nhat cua Ala -335khi x =-3

Caub

>-335

C

FJF D

A E B

a) Tt gidc AEDF 1a hinh chit nhat (vi E= A=F=90°)
Dé tir giac AEDF la hinh vudng thi AD]la tia phan gidc cia BAC
b) Do t gidc AEDF 14 hinh chit nhat nén AD=EF
—=3AD+4EF=7AD



3AD+4EF nho nhdt <> ADnho nhat < D1la hinh chi€u vuéng goc ctia Alén BC

Céu 6.
I: ‘ 4’

AV,

B° 5 "C
a) Dit AFE = BFD = ®, BDF = CDE = o; CED = AEF =3
Ta c6: BAC+B+0=180"(*)
Qua D, E, Flan luot ké cac duong théng vuong goc voi BC,AC, AB cit nhau tai O.
Suy ra O la giao di€ém ba duwong phén giac cua tam giac DEF
— OFD +OED +ODF =90°(1)
Ta co:
OFD +w+OED +B+ODF + o = 270°(2)
(1)&(2)= a+p+w=180"(**)
Ttr (*)&(**)= BAC =0 =BDF
b) Chttng minh twong tw cau a) ta co:

B=8,C=wn= AAEF ~ ADBF ~ ADEC ~ AABC

=

BD_BA_5 (g, 5BF [, 5BF pp - 5BF
BF BC 8 8 8 8
D_CA_7 lep-TE o lep-ZEE =lcep=7E
CE CB 38 8 8 8
AE_AB _5 |7AE=5AF |7(7-CE)=5(5-BF) |7CE-5BF=24
AF AC 7

— CD-BD=3 (3)
Talaicé: CD+BD=8 (4)
Tir (3) va (4) = BD=2,5

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 48. DE THI CHON HSG TOAN LOP 8

Cau 1. (3 diém)
3. Phan tich cac da thitc sau thanh nhan t

o) x'+4
d) (x+2)(x+3)(x+4)(x+5)-24
4. Cho ——+ b +— =1, Chting minh rang; a + b’ + ¢ =0

b+c c+a a+b b+c c+a a+b

Cau 2. (2 diém)

_ 2
Cho biéu thirc A = X . 2 + 1 I x=2+ 10-x
x>—4 2-x x+2 X+2

a) Ruat gon bi€u thic A
b) Tinh gié tri ctia A biét |x| ==

c) Tim cac gia tri cia xd€ A<0

d) Tim cac gia tri nguyén ctia X d€ A c6 gia tri nguyén.
Cau 3. (3,5 diém)

Cho hinh vuéng ABCD,M]la mét diém tuy y trén duong chéo BD. Ké ME L AB,

MF 1 AD

a) Chtng minh DE=CF

b) Chting minh ba duong thang DE, BF,CM dong quy

¢) Xac dinh vi tri cia diém M dé dién tich tt gidc AEMF 16n nhat.
Cau 4. (1,5 di€ém)

2000 2000 2001 2001 2002 2002
+b™ =a™ +b™ =a”* +b™".

Cho a,bduong va a

Tinh: a®'" +b*"

Cau 5.

Cho 3 s8 duong a,b,ccé tong bang 1. Chiing minh rang; 1, % +1s9
a c

HUONG DAN GIAI
Caul.

la. X* +4=x"+4x> +4—-4x*
=(x’
(¥

1b. (x+2)(x+3)(x+4)(x+5)-24

x* +4x2 +4) 2x) (x2+2)2—(2x)2
X +2x+2)(x —2x+2)



= (x+1)(x+6)(x* +7x+16)

A 2 n o A b C ‘s .
2.Nhan ca 2 vé cua + + =1voi a+b+c, rat gon suy ra dpcm
b+c c+a a+b

Cau 2.

x—2

a) Rut gon biéu thiec duwoc két qua: A =
b) ‘x‘ = 1 = =
2

¢ A<0esx>2

d AcZ=

Cau 3.

D C

a) Ching minh AE =FM = DF = AAED = ADFC = dfcm
b) DE,BF,CM la ba duwong cao ciia AEFC = dpcm
d) Cé chu vi hinh ch* nhat AEMF = 2a khong d6i
= ME +MF =akhong do6i
=S, e = MEMF16n nhét <> ME = MF (AEMF la hinh vudng)

=> MIla trung diém cta BD.
Cau 4.



(a2001+b2001)(a+b)_(a2000+b2000)ab:a2002+b2002
:(a+1)—ab:1

a=1
@(a—l)(b—l):lz{bzl
b=1(tm)
b =0 (ktm)
a=1(tm)
a =0(ktm)

Via=1=b™ =p™ :[

V‘l b — 1 = a2000 — a2001 :>|:

Vay a=L;b=1=a®" +b™" =2

Cau 5. Ta co:

1:1+—+—
a a a
a+tb+c=1= l—1+—+S
b b
1:1+E+E
C c C
:>1+1+1:3+ E+E + i+E + E+S >3+2+2+2=9
a b c b a c a c b

v : 1
Dau “=” xayra < a=b=c=—

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 49. PE THI CHON HSG TOAN LOP 8

Cau 1. (2 diém)
a’—4a’-a+4
a’—7a’ +14a-8
a) RatgonP
b) Tim gid tri nguyén cua a d€ Pnhan gia tri nguyén.
Cau 2. (2 diém)
a) Chttng minh rang néu téng ctia hai s6 nguyén chia hét cho 3 thi tong cac lap

Cho P=

phuong ctuia chiing chia hét cho 9
b) Tim cac gia tri cua x d€ biéu thirc:
P= (x—l)(x + 2)(x + 3)(x + 6) 6 gia tri nho nhat. Tim gid tri nho nhat do.
Cau 3. (2 diém)
1 1 1
+ + =—
x> +9x+20 x*+11x+30 x*+13x+42 18

b) Cho a,b,claba canh ctia mot tam gidc. Chitng minh rang;

a) Gidi phuong trinh:



a b C
= + +
b+c—-a a+c-b a+b-c
Cau 4. (3 diém)

>3

Cho tam gidc déu ABC, goi M 1a trung diém ctia BC. Mot géc xMy bang 60° quay
quanh diém M sao cho 2 canh Mx, My luén cit canh AB va AC lan luot tai D va E. Chuiing

minh:
BC?

a) BD.CE=

b) DM, EMIan lwot la tia phan gidc cua cac goc BDEva CED

c) Chu vitam giac ADEkhong d6i
Cau 5. (1 diém)

Tim tat ca cac tam giac vudng co6 s6 do cac canh la cac s6 nguyén duong va sd do
dién tich bang s& do chu vi
HUONG DAN GIAI

Cau 1.

a)
a’—4a’-a+4=(a-1)(a+1)(a-4)
a’-7a’+14a-8=(a-2)(a—1)(a—4)

NéuDbKXD: azl,a-=2;a#4

Rut gon P = atl
a—-2
b)
a_2+3 3 A A . \ 4 2 \ \ 4
P= > =1+—2;ta thay Pnguyén khi a—-21la wdc cua 3, ma U(3)={—1;1;—3;3}, tr d6
a— a—

tim duwoc ae {—1; 3;5}

Cau 2.
a) Goi2s6 phai tim1a avab, tacé a+bchia hét cho 3.

Tacé: a’+b' =(a+b)(a" ~ab+b*) =(a+b)[(a® +2ab+b*)-3ab | =(a+b)| (a+b) ~3ab | Vi
a+bchia hét cho 3nén (a+b) —3ab chia hét cho 3
Do vy (a+b)| (a+b)’ ~3ab| chia hét cho 9

b) P=(x—1)(x+6)(x+2)(x+3)=(x* +5x~6)(x* +5x+6)=(x* +5x) ~36

Ta thdy (x2 +5x)2 >0nén P= (x2 +5x)2 -36>-36
x=0

Do do MinP:—36<:>X2+5x=0c{ 5
X =—



Cau 3. a) Ta c¢:
X*+9x+20=(x+4)(x+5); x*+11x+30=(x+6)(x+5); x*+13x+42=(x+6)(x+7)
DKXD: x#—4;x#-5;x#—-6;,x#—7
Phuong trinh tré thanh:
1 1 1 1

(x+4)(x+5)  (x+5)(x+6)  (x+6)(x+7) 18
1 1.1 11 11
X+4 x+5 x+5 x+6 x+6 x+7 18
11 1

x+4 x+7 18
& 18(x+7)-18(x+4)=(x+7)(x+4)
x=-13

x=2

@(x+13)(x—2)=0<:>

b) it b+c—a=x>0;c+a-b=y>0;a+b-c=2>0

y+Z. _X+Z. _X+y_

tedosuyra a= ;b= ;C ;
2 2 2

Thay vao ta duoc: A= y+z+x+z+x+y :%(XJ}{LEJ{LEH
y y

X

2x 2y 2z 2
Ttr d6 suy ra AZ%(2+2+2)hay A>3

Cau 4.

a) Trong tam gidc BDMta c6: D, =120° -M,
Vi M, =60°nén ta co: M, =120° - M,
Suy ra D, =M, . Chttng minh ABMD ~ ACEM (1)

Suy ra BD _ C—M, Tuw d6 BD.CE=BM.CM
BM CE

BC?

Vi BM=CM= % ,nén ta c6: BD.CE =



b) Tt (1) suy ra Bb _MD
CM EM

Chiing minh ABMD ~ AMED = D, =D,, do d6 DM a tia phan giac BDE
Chtrng minh twong tw ta ¢6 : EMIa tia phan giac CED
c) Goi H,I,Kla hinh chiéu caa M trén AB,DE,AC.
Ching minh DH = DI, EI = EK
Tinh chu vi tam gidc bang 2AH - khong d6i
Cau 5.
Goi cac canh ctia tam gidc vudng la X,y,z trong d6 canh huyén la z
(x,y,zla cac s6 nguyén duong)
Ta c6: xy =2(x+y+z)(1)va x> +y* =2°(2)
Tir (2) suy ra z° =(x+ y)2 —2xy, thay (1) vao ta co:

2 =(x+y) —4(x+y+z)
2 +4z=(x+y) —4(x+y)
2 +4z+4=(x+y) —4(x+y)+4
(z+2) =(x+y-2)
Suyra z+2=x+y-2=z=x+y—4; thay vao (l)ta duoc:
xy =2(x+y+x+y—4)
xy —4x—4y =8
(x-4)(y-4)8=18=24
Ttr d6 ta tim dugc cac gia tri cta x,y,zla:

(x; y; Z) IS {(5; 12; 13); (12; 5; 13); (6; 8; 10); (8; 6; 10)}

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 50. DE THI CHON HSG TOAN LOP 8

Céu 1. (2 diém)
Phan tich da thtic sau thanh nhan ti: A= (a + 1)(a + 3)(a + 5)(a + 7) +15

Ciu 2. (2 diém)
Vi gid trinao cia ava b thi da thtc (x —a)(x - 10) +1 phan tich thanh tich cua
mot da thiee bac nhat c6 hé sd nguyén

Céu 3. (1 diém)



Tim céc s nguyén ava b dé€ da thire A(x) =x* —3x® +ax+b chia hét cho da thirc
B(x)=x"—-3x+4
Cau 4. (3 diém)
Cho tam giac ABC, duong cao AH, vé phan giac Hx cua goc AHBva phan giac Hy
cua AHC. Ké AD vuong goéc véi Hx, AE vudng goc voi Hy
Chting minh rang t gidc . 1a hinh vudng.

Cau 5. (2 diém)

, . 3 1 1 1 1
Chtrng minh rang: P= — 4+ — 4+ — + . <1
& 8 2032 42 1002
HUONG DAN GIAI

Cau 1. Ta co:
A=(a+1)(a+3)(a+5)(a+7)+15
=(a+1)(a+7)(@a+3)(a+5)+15

(a®+8a+7)(a*+8a+15)+15

a? +8a)2 +22(a” +8a)+120

(
(a® +8a+11) - 12
(a® +8a+12)(a> +8a+10)
=(a+2)(a+6)(a2 +8a+10)
Cau 2. Gid str :
(x—a)(x—10)+1:(x—m)(x—n)(m,neZ)
& x*—(a+10)x+10a+1=x*—(m+n)x+mn
m+n=a+10
{mn:10a+1
Kht ata co:
mn=10(m+n-10)+1
< mn-10m-10n+100=1
< m(n-10)-10(n-10)=1
m—lO:l&{m—lO:—l {a:12

Vi m,nnguyeén ta co: =
n-10=1 n-10=-1 a=8

Cau 3. Ta c6: A(x)=B(x).(x*~1)+(a—3)x+b+4

D& A(x):B(x) thi {a_3 =0 {a =3

=
b+4=0 b=-4



Cau 4.

B C

T gidc ADHEla hinh vuong

Hxla phén giac caa AHB;Hy la phan gidc cia AHCma AHBva AHCIa hai géc ké bu
nén Hx 1 Hy

Hay DHE =90, mit khac: AHD = AEH=90" nén tt gidc ADHE Ia hinh chix nhat (1)

0 0
AHD:ATHBz%zzLSO,Do AHE:%:%:%O

Hay HA la phan gidc DHE (2)
Tt (1) va (2) ta co ti gidc ADHE la hinh vuong.

Cau 5. Ta co:

—l+i+l+ + L
22 32 4% 771007
1 1 1 1
=—+—+—+....F
22 33 4.4 100.100
1 1 1 1
<—+—+—+.t—
12 23 34 99.100

111 11 1 1 1 99
+ + et 1

—— =1- = <1
2 2 3 3 4 99 100 100 100



PE SO 51. PE THI CHON HSG TOAN LOP 8
Cau 1. (6 diém) Cho biéu thiec:
( 2x—3 2x—8 3 j_21+2x—8x2
P= +

2 + 2 - . 2 1
4x° -12x+5 13x—-2x*—-20 2x-1) 4x“+4x-3

a) Ratgon P
b) Tinh gia trj ctia P khi ‘x‘ :%
c) Tim gia tri nguyén ctia x d€ P nhan gia tri nguyén

d) Tim xdé& P>0
Cau 2. (3 diém) Giai phuong trinh:

a)—2X —1=12( - j

x> +3x—4 x+4 3x-3
b) 148—X+169—X+186—X+199—X _10
25 23 21 19
o) [x—2|+3|=5

Cau 3. (2 diém) Giai Cau toan bang cach lap phuwong trinh:
Mot ngudi di xe gan mdy tir A dén B du dinh mat 3 gio 20 phut. Néu nguoi dy tang
van toc thém 5km /hthi sé dén Bsdm hon 20 phut. Tinh khoang cdch ABva van
toc du dinh di ctia nguoi do.
Cau 4. (7 di€m)
Cho hinh chit nhat ABCD.Trén dwong chéo BD lay diém P, goi M 1a diém déi xting
caa Cqua P.
a) Tk gidc AMDBIa hinh gi ?
b) Goi Eva Flan luot 1a hinh chiéu cua diém M lan AB, AD. Chting minh EF//ACva
ba diém E,F,P théng hang
¢) Chiing minh r?mg ti s6 cac canh cua hinh chi*r nhat MEAFkhong phu thudc vao vi
tri diém P

d) Giaste CP LBD va CP = 2,4cm,% = % Tinh cac canh ctia hinh chi* nhat ABCD.

Cau 5. (2 diém) a) Chitng minh rang: 2009** +2011*"° chia hét cho 2010
b) Cho x,y,z1a cac s6 16n hon hodc bang 1. Chttng minh rang:

1 1 2
>

+ >
1+x* 1+y® 1+xy




HUONG DAN GIAI

Cau 1.Diéu kién: x¢l;x¢§;x¢_—3;x¢z;x¢4
2 2 2 4

2 _

a) Ratgon Pzzi_g
1
b) =se| 2
2 1

=

2

+) X===.... P=l;+) x=_?1:> ..... p-2
Q) P=2X_3=1+ EZ:X—SEU(Z)Z{—Z;—l;l;Z}
2x-5 X—5

x=5=-2=x=3 (tm)
x-5=-1=x=4 (ktm)
x=5=1=x=6 (tm)
x=5=-2=>x=7 (tm)

Két luan: x e {3,' 6; 7} thi P nhan gia tri nguyén

d) p_2X=3_q1, 2
2x-5 x-5
Taco: 1>0
Pé P >0 thi >0=>x-5>0<x>5
X_
Vo6i x>5thi P>0
Cau 2.
a) Ta co:
215x 1-12 1 N 1
X“+3x—4 x+4 3x-3

15x 1 1
@(x+4)(x_1)‘1‘12'L+4+3(x_1)

& 3.15x-3(x+4)(x—1)=3.12(x 1) +12(x+4)

} DK:x#-4;x#1

<:>3x(x+4)=0<:>[

s={0}

b) Ta co:

3x=0 _[x=0 (T™)
x+4=0  |x=-4 (KTM)



148-x 169-x 186-x 199-x
+ + + =10
25 23 21 19

o(148-x ) (169-x ) (186-x ) (19-x ,_,
25 23 21 19

& (123-x) Ll 0e123-x=0ex=123
25 23 21 19

S ={123}
0 [x-2/+3=5
Ta co: ‘x—2‘20Vx:>‘x—2‘+3>Onén Hx—2‘+3‘=‘x—2‘+3

Phuong trinh duwoc viét dudi dang:

x—2[+3=5e[x-2|=5-3<|x—2|=2
{x—2=2 {x=4
= =
X—2=-2 x=0
Vay S={0;4}
Cau 3.Goi khoang cach gitra A va B 1la x(km) (x> 0)

Van t8c du dinh ctia nguoi di xe gan may la: Ll = i’—g(km /h)y  3h20'= 3%(11)
3°
3

Van t6c ctia ngudi di xe gan mdy khi tang 1én 5km /hla: i’—g +5(km / h)
Theo dé Cau ta c6 phwong trinh: (%( + 5).3 =X < x =150(tm)

Vay khoang cach gitta A va B la 150km

Van toc du dinh la: 3150 _ 45(km / h)
Cau 4.
D C
3
E A B

a) Goi O la giao diém hai dwong chéo ctia hinh ch nhat ABCD



= POla duong trung binh tam giac CAM
= AM/ /PO = AMDSB Ia hinh thang
b) Do AM//BDnén OBA =MAE (d6ng vi)
Tam gidc AOBcan ¢ O nén OBA =OAB
Goi I 1a giao diém hai dwong chéo cta hinh chit nhat AEMF thi AAIE can 6 I nén
TIAE=IEA
Ttt chttng minh trén : c6 FEA =0OAB, do d6: EF//AC (1)
Mat khac IPla dwong trung binh cia AMACnén IP//AC (2)
Tt (1) va (2) suy ra ba diém E,F,P théng hang

MF AD
AMAF ~ ADBA(g.¢) = —— = 22 Khone d6i
X (88)= Fa = ap KNONE doi

d) Néu inzgzgzk:PD:%,PB:Mk
PB 16 9 16

Néu CP L BD thi ACBD ~ ADCP(g.g) = < = 1D
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)
Chttng minh BC* =BP.BD =16, do d6: BC=4cm, CD=3cm.
Cau 5.

a) Tacé: 2009™" +2011°" =(2009™" +1) +(2011*" -1}

Vi 2009 +1=(2009+1)(2009™" ~......) = 2010.(........) chia hét cho 2010 (1)

Vi 20117 —1=(2011-1)(2011%*” +.....) =2010.(.....) chia hét cho 2010 (2)

Tt (1) va (2) ta ¢6 diéu phai chtirng minh.
1 1 S 2

2

1+y2 _1+xy

ol 1 |4
(1+x2 1+xy] [1+y 1+xyj

Xy=x) . y&x-y)
(14 )(1+xy) (1+y )(1+xy)

(y=x)"-(xy-1)
(1+x2)(1+y2)(1+xy)20 @)

Vix2Ly2l=xy21=xy-120

<~

=BDT (2) dung nén BDT (1) dang. Dau “=" xay ra khi x=y



(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)
PE 5O 52. DE THI CHON HSG TOAN LOP 8

Cau 1. (6 diém)

Giai ph trinh: y* -2y +3=———
a) Giai phuong trinh: y y Zioxid

b) Giai bat phwong trinh: — +— L +— ! +— L >0
X =5x+6 x -7x+12 x"-9x+20 x"-11x+30

Cau 2. (5 di€ém)
2.1) Cho da thttc P(x) =6x> —7x> —16x+m
a) Tim m dé P(x)chia hét cho 2x+3
b) V6i m vira tim dwoc 6 cau a, hay tim s6 dw khi chia P(x) cho 3x—2 va phan tich
ra cac thira so bac nhat
2.2) Cho da thitc P(x) =x’ +ax* +bx’ +cx* +dx +e
Biét P(1) = 1, P(2) = 4; P(3) = 16; P(5) = 25. Tinh P(6);P(7)?
Céu 3. (2 diém)
Cho a,b,ce [0; 1:| va a+b+c=2.Tim gid tri 16n nh4t cta bi€u thitc P=a”+b* +¢”
Ciu 4. (7 di€ém)
Cho hinh binh hanh ABCD(AC > BD).GQi E, F Ian lwot 1a hinh chiéu cta B,D1én AC;
H, K Ian lwot 1a hinh chiéu ctaa C trén AB va AC
a) Tk gidc DFBEla hinh gi ? Visao ?
b) Chttng minh: ACHK ~ ABCA
c) Chtng minh: AC> = AB.AH+ AD.AK

HUONG DAN GIAI

Caul.

a) Ta co:

y2 -2y +3= o (y* -2y +3)(x* +2x+4)=6

x> 4+2x+4



y—1=0 y=1
1 N 1 N 1 . 1 0
x> =5x+6 X' -7x+12 x*-9x+20 x*-11x+30
1 1 1 1 -----
@(x—2)(x—3)+(x—3)(x—4)+(x—4)(x—5)+(x—5)(x—6)ZO(X¢1'2’3'4'5’6)

1 1 1 1 1 1 1 1
= - + - + - + - >0
x-2 x-3 x-3 x-4 x-4 x-5 x-5 x-6
L1, = >0 (x-2)(x-6)<0

2 6 VT ) (x6)
_{x—2>0

Xx-6<0 {2<x<6
=

=
x—2<0 xed
x—6>0

Két hop voi diéu kién ta c62 <x <6 va x#3;4;5

Cau 2.

2.1) a) P(x) =6x° —=7x* —16x+m = 6x" +9x* —16X" —24x +8x+12+m—12
=3x*(2x+3)—8x(2x+3)+4(2x+3)+m-12
=(2x+3)(3x* ~8x+4)+m—12
D& P(x)i(2x+3)thi m-12=0<m=12
b) Vi m=12;P(x) = 6x° —7x* =16x+12 = 6x> —4x” —3x* +2x—18x+12
=2x(3x-2) - x(3x~2)-6(3x-2) = (3x—2)(2x* -x -6
Phan tich P(x)ra tich cac thira s6 bac nhat:
P(x) =6x> =7x* —16x+12 =(2x +3)(3x—-2)(x-2)

2.2) Vi P(1) =1, P(2) = 4;P(3) = 9; P(4) = 16;P(5) = 25

Ma P(x) =x" +ax* +bx’ + o +dx+e = P(x) = (x—1)(x—=2)(x—=3)(x—-4)(x—5)+x



— P(6)=5.4.3.2.1+6% =156
= P(7)=654.32+7> =769

Céu 3.
Vi a,b,ce[0;1]=(1-a)(1-b)(1-c)=0
Tacé: (1-a)(1-b)(1-c)=1-(a+b+c)+(ab+bc+ac)-abc(Vi  a+b+c=2)
=—1+(ab+bc+ac)—abc>0
<ab+bc+aczabc+121(Vi  abc>0)=-2(ab+bc+ac)<-2
Lai c6: (a+b+c) =a®+b? +c* +2(ab+bc+ac)
—P=a’+b’+c?=(at+b+c) ~2(ab+bctac)=4-2(ab+bctac)<4-2=2
Vay P,

=2 (a,b,c) la hoan vi ctia (O; 1;1)

X

Cau 4.

a) DF//BE(vicung vudng goc voi AC)
AAFD = ACEB (Canh huyén — géc nhon) = DF = BE
= DFBE la hinh binh hanh

b) BC//AK = BCK =90"
ABC =90" + BCH (gdc ngoai cia ACHB)
HCK =90° + BCH = ABC = HCK
Co: CKD = ACD+DAC(gdc ngoai cia ADKC)

HBC=BAC+BCAma BCA =DAC,BAC=DCA

CD CK __AB CK

= ACKD ~ ACBH = = = =
BC CH BC CH

= ACHK ~ ABCA(C.g.C)



¢ AAEB-AAHC= 20 _2E _ sp Ac=aB. AH(1)
AC AH

AAFD ~ AAKC = 22 i](); AF.AC=AD.AK(2)

AK
Cong (1) va (2) v€ theo vé€ ta c6: AE.AC+ AF.AC = AB.AH+ AD.AK(3)

Ma AAFD = ACEB(cmt) = AF =CE
(3) & AC,(AE+EC)=AB.AH+AD.AK < AC* = AB.AH+AD.AK

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 53. PE THI CHON HSG TOAN LOP 8

Cau 1. (6 diém)
1 1 1
+ + =
x> +9x+20 x*+11x+30 x*+13x+42 18

a) Giai phuong trinh:

b) Cho a,b,claba canh ctia mot tam gidc. Chitng minh r%mg:

A= a + b + ¢ >3
b+c—a a+c-b a+b-c

Cau 2. (5 diém)

a) Chiing minh rang néu tong ctia hai s6 nguyén chia hét cho 3 thi tong cac lap

phuong ctia chiing chia hét cho 9
b) Tim c4c s6 nguyén n d€ n’ +1 chia hét cho n’ +1

Cau 3. (3 diém)

a) Cho 3 s8 duong a,b,ccé tong bang 1. Chitng minh rang; 1 + % +-2>9
a c

2000 2000 2001 2001 2002 2002
+b =a”™" +b" =a”  +b" .

b) Cho a,bduong va a
Tinh a*'' +b*"
Cau 4. (6 diém)
Cho tam giac ABCvuong tai A. Goi M la mét diém di dong trén AC. Twr C vé
duong thang vudng goc véi tia BM cat tia BM tai H, cét tia BA tai O. Chiing minh rang:
a)OA.OB =0OC.OH

b) OHA c6 s6 do khong d6i
c) Tong BM.BH+CM.CA khong doi



HUONG DAN GIAI
Caul.

a) DKXD: x#—4;x#-5;,x#—-6;,x#—7
Phuong trinh tré thanh:

1 N 1 N 1 :l
(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
1 1 1 1 1 1 1

x+4 x+5 x+5 x+6 x+6 x+7_ﬁ
1 1 1

x+4 x+7 18
S 18(x+7)—18(x+4)=(x+7)(x+4)

& (x+13)(x-2)=0 & { a

b) Pat b+c-a=x>0; c+ta-b=y>0; a+b-c=z>0
Tedésuyra a= erZ;b:)HZ;c:)(-Iry
2 2 2

Thay vao ta duoc:

A:y+Z+X+Z+X+y:1 X+§ + 54_5 + X+E
2x 2y 2z 2|\x y z X zy

Tt d6 suy ra AZ%(2+2+2)hay A>23<a=b=c

Cau 2.

a) Goi2 sd phaitim 1a ava b, ta c6 a+bchia hét cho 3
Ta c6: a+b* =(a+b)(a” ~ab+b*)=(a+b)| (a+b) ~3ab |
Vi a+bchia hét cho 3 nén (a+b)’ —3ab chia hét cho 3.

Do vy, (a+b)|(a+b)’ ~3ab |chia hét cho 9

b) n’+1i(n’+1)< (n®+n’ —n*+1)i(n’ +1)
en’(n’+1)-(n* -1)i(n’ +1)

& (n-1)(n+1)i(n+1)(n* —n+1)

en-1n*—n+1

:>n(n—1)§n2 -n+1

Hay n’-nin’ —n+1:>(1r12 —n+1)—15(n2 —n+1)
=1'n’-n+1

Xét hai treong hop:



n=0

+) nz—n+1=1<:>n2—n=0<:{
n=1

+) n’-n+1=-1<n’—n+2=0,khong ¢ gia tri cia n théa man

Cau 3.

Il
[
+

o |

+

o |

Il
—_
+

|

+

a. Tea+b+c=1=>

Il
—_
+

T NS
a
+
o o |n

Nl
e}

:>1+1+1=3+ E+E 248 E+E >34+2+2+2=9
a b c b a c a c b

~ : 1
Dau “=" xay ra <:>a=b=c=5

b) (a2001 L p2o )(a n b) _ (azooo 4 p2000 )ab — 92002 4 152002

:>(a+b)—ab:1

@(a—l)(b—1)=0@ﬁ)j

[b=1 (tm)

Véia=1=b* =" =
|b=0 (ktm)

fa=1 (tm)

Vi b=1=a"""=a" =
la=0 (ktm)

Vay a=L,b=1=a""+p?" =2

Cau 4.
0
A
C
B K
a) ABOH ~ACOA(g.g)= OB _OH . 0A0B=0HOC
OC OA
b) OB _OH = OA _OH va Ochung = AOHA ~ AOBC
OC OA “~OC OB



= OHA = OBC (khong d6i)
) V& MK 1 BC;ABKM ~ ABHC(g.g)
BM BK

= ——=——=BM.BH=BK.BC (3)
BC BH
ACKM ~ ACAB(g.g)= M _CK_ emca- BC.CK(4)
CB CA

Cong tirng vé cua (3) va (4) ta co:
BM.BH + CM.CA = BK.BC+BC.CK = BC.(BK+KC) =BC* (Khong ddi)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 54. PE THI CHON HSG TOAN LOP 8

Cau 1. (5 diém)

Cho biéu thie A=| 4+ 227X | 1=
1-x x+1 1-x") x*-1

a) Ruat gon biéu thic A
b) Tim cac gia tri nguyén cua x d€ biéu thttc Anhéan gid tri nguyén
o) Tim xdé€ [A|=A

Céu 2. (4 di€ém) Giai cdc phuwong trinh sau:

x—214 x-132 x-54
+ + =
86 84 82

a) x’—x"-12x=0 ; b) 6

Cau 3 (5 di€m)
Cho hinh thang ABCDvuong tai Ava D.Biét CD=2AB=2ADva BC= av2 .Goi E
la trung diém cua CD.
a) Tk giac ABEDIa hinh gi ? Tai sao ?
b) Tinh dién tich hinh thang ABCDtheo a
c) Goi Ila trung diém caa BC,Hla chan duvong vudng goc ké tir Dxudng AC. Tinh
goc HDI
Cau 4. (4 di€m)
a) Tim gié tri nho nhat ctia biéu thikc sau: A =x> —2xy +2y° —4y+5
3 (x + 1)
X +x% +x+1

b) Tim gia tri 16n nhat cua biéu thirc sau: B=

Cau 5. (2 diém)



a) Cho a,b,cla 3 canh ctia tam giac, pla ntta chu vi.

1 1 1 (1 1 1)
: + + 22| —+—+—
p-a p-b p-c a b c

CMR

b) Cho a,b,c,d la cic s6 duong. Chitng minh ring: ;b + b;; + (‘;d >4 ;i
cC C a a

HUONG DAN GIAI
Caul.
a) Diéu kién: x #+1;x# >

[1+x+2(1—x)—(5—x)} 21

1-x2 "1-2x

2 -1 2
1-x*>"1-2x 1-2x

b) A nguyén, ma xnguyén nén 25(1—2x)

Ttr d6 tim dwoc x=1 va x=0
Két hop diéu kién =x=0
|A|l=A<A>0

c) Taco:

= 20@1—2x>0<:>x<%

1-2x

Két hop voi diéu kién : —1#x< 5

Cau 2
x=0
a) x3—x2—12x=0©x(x—4)(x+3)=0c> x=4
X=-3
b) x—214+x—132+x—54:6
86 84 82

- x—214_1 N x—132_2 N x—54_3 0
86 84 82
x—-300 x-300 x-300
& + + =0

86 84 82

& (x—300) Ll L e x-300=0x=300
86 84 82




Cau 3.

1

D = C

a) Chira ABED la hinh binh hanh (AB//DE, AB=DE)
Chi ra ABED la hinh thoi (AB=AD)

Chira ABEDIa hinh vudng (BAD - 900)

b) Chira ABEC vuong can
Tt dé suy ra AB=AD=a,DC=2a

AB+CD).AD (a+2a)a 3a2
Dién tich ctia hinh thang ABCDIa : S _( J-AD_(a+2a)a_3a

2 2 2
c) ACH=ACD (1)(cung phu véi goc HDC)

Xét AADCva AIBD vuodng tai D va B co:

AD 1B 1

—=——=—=>AADC~AIBC
DC BD 2

Suy ra ACD=BDI (2)
Tir (1) va (2)suy ra ADH=BDI

Ma ADH+ BDI =45 = BDI + BDH = 45"hay HDI = 45"

Cau 4.
a) Taco:
A=x*-2xy+y* +y’ -4y +4+1
:(x—y)2 +(y—2)2+1

Do (x-y) 20;(y-2) 20



Nén A:(x—y)2+(y—2)z+121
Dau "="xayra & x=y=2
Vay GTNN ctia Ala 1 x=y=2

3(x+1) 3(x+1) 3(x+1) 3
b) B:x3+x2+x+1:x2(x+1)+x+1:( 2 T
X +1)(x+1) x?+1

3 . .
Do x*+121nén B=——<3.D4u "="xay ra < x=0

x“+1

Vay GTLNcta Bla 3<x=0

Caub
a) Taco:
1 N 1 S 4 :g
p-a p-b p-a+p-b <

1 1 4 2
+ > ==
p-b p-c p-a+p-c a
1 N 1 S 4 _2
p-c¢ p-a p-c+p-a b

Cdng tirng vé ta c6 diéu phai chirng minh.

b) Ta co:
a-b b-c c¢c-d_a-b a-b b-c c¢c-d d-a
+ + > + + >0
b+c ¢c+d d+a a+b b+c c+d d+a a+b
a+c b+d c+a d+Db
+ + >4
b+c c¢c+d d+a a+b
Xét
a+c b+d C+a+d+b_4
b+c c¢c+d d+a a+b

:(a+c)(L+ L j+(b+d)[L+ L J—4
b+c d+a c+d a+b

4
—+( + ).——
at+b+c+d at+b+c+d

2(a+c). 4=0

=dpcm
Dau "="xayrakhi a=b=c=d

(Hoc sinh lam cich khic néu ding van dwoc diém toi da)

PE SO 55. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)



Phan tich cac da thitc sau thanh nhan ta:
a) (xty+z) -xX’-y’=Z° ; b)  x'+2010x* +2009x +2010

Cau 2. (2 diem) Giai phuong trinh: x—241 + 2= 220 + 2= 195 + 2= 166 =10
17 19 21 23

Cau 3. (3 diém)

(2009-x)+(2009 - x)(x~2010)+(x~2010)" 19

Tim x biét: ’ ~=—
(2009 -x)" —(2009-x)(x—2010)+(x-2010) 47

Ciu 4. (3 di€ém)

Tim gia tri nho nhat ctia biéu thiic: A = w
Céu 5. (4 diém)
Cho tam giac ABCvuong tai A,Dla diém di dong trén canh BC. Goi E,Flan luot la
hinh chi€u vuéng goc ctia diém Dlén AB,AC
a) Xac dinh vi tri ctia di€m D dé€ t& giac AEDF la hinh vuong
b) Xéc dinh vi tri ctia diém Dsao cho 3AD+4FEF dat gid tri nho nhat.
Cau 6. (4 di€m)

Trong tam gidc ABC, cac diém A, E,F tuwong ting nam trén cac canh BC,CA, AB sao
cho AFE =BFD; BDF = CDE; CED = AEF
a) Chtng minh rang: BDF = BAC
b) Cho AB=5,BC=8,CA =7.Tinh d6 dai doan BD.

HUONG DAN GIAI
Cau 1.
a) (x+ytz) =X -y =7 =| (x+y+z) =X |-(y'+2)
_ y+z[x+y+z (xy 2t |~(y+z)(y* -yz+722)
(3x +3xy+3yz+3zx) (y+z)[x(x+y)+z(x+y)]

= 3(x+y)(x+z)(y+z)
b) x*+2010x" +2009x +2010 = (x* —x)+(2010x* +2010x+2010)

=x(x=1)(x* +x+1)+2010(x* +x+1) = (x* +x+1)(x* =x+2010)

Cau 2Ta cé:



x—-241 x-220 x-195 x-166
17 19 21 23
x—241 x—220 x—195 x—166
-1+ -2+ -3+ -
17 19 21 23
x—258 x—-258 x-258 x-—258
= + + + =0
17 19 21 23

& (x—258) 1,1 110
17 19 21 23

10

4=0

& x =258
(2009 -x*)+(2009 - x)(x~2010)+ (x~2010)" 19

Cau 3 : —=—
(2009-x)" —(2009 —x)(x—2010)+(x—2010) 49

Diéu kién: x = 2009;x = 2010.

bat a= x—2010(a * O) , ta c6 hé thtc:

(a+1)2—(a+1)a+a2 :B@ a2+a+1zg
(a+1)2+(a+1)a+a2 49 3a 49

< 49a® +49a+49 =57a* +57a+19
<8a’+8a-30=0

3
) a=§ (tm)
©(2a+1) -4’ =0<(2a-3)(2a+5)=0< 5
a=——(tm
5 (tm)
4023
X=—-
- 2 (TMDK)
4015
X=—-
2
Cau 4
A — 2010x+2680
x“+1
_ 2 2 335(x+3
_ -335x =385+ 335¢ 4 2010x+ 3015 _ 5, g |
x"+1 x"+1

Vay gia tri nho nhat ctia Ala —335khi x=-3

Caub



Py

A = —B
a) Tt gidc AEDF la hinh chit nhat (vi E= A=F=90°)
DPé t&r gidc AEDF la hinh vudng thi ADla tia phan giac cia BAC
b) Do tt gidc AEDF la hinh cht nhat nén AD =EF
=3AD+4EF=7AD

3AD+4EF nhé nhat < ADnho nhat < D1a hinh chiéu vudéng goc cua Alén BC
Cau 6.

A

B S "C
a) bat AFE =BFD =, BDF=CDE =0;CED=AEF =
Ta c6: BAC+B+w=180°(*)
Qua D, E,Flan luot ké cac duong thang vudng géc véi BC, AC, AB cét nhau tai O.
Suy ra O la giao diém ba duwong phan giac cua tam giac DEF
— OFD + OED + ODF =90°(1)
Ta co:

OFD +w+OED + B+ ODF + a. = 270°(2)
(1)&(2):>0c+[3+03=180°(**)



Tir (*)&(**)= BAC =a =BDF
b) Chittng minh twong tw cau a) ta co:

B=B,C=on= AAEF ~ ADBF ~ ADEC ~ AABC

=

BD_BA_5 (g, SBF (g SBF 8D - 5BF
BF BC 8 8 8 8
D_CA_7 _Jep-7E L lep-7CE —Jcp="CE
CE CB 8 8 8 8
AE_AB_5 |7AE=5AF |7(7-CE)=5(5-BF) |7CE-5BF=24
AF AC 7

— CD-BD=3 (3)
Talaicé: CD+BD=8 (4)
Tir (3) va (4) = BD=2,5

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)
PE SO 56. PE THI CHON HSG TOAN LOP 8

Cau 1. (2 di€m)
Phan tich da thitc sau thanh nhan ti: A = (a + 1)(a + 3)(a + 5)(a + 7) +15
Céu 2. (2 diém)
Vi gid tri nao cia ava b thi da thic (X —a)(x —10) +1 phan tich thanh tich cua
mot da thiee bac nhat c6 hé sd nguyén
Cau 3. (1 diém)
Tim cdc sd nguyén ava b dé€ da thiic A(x)=x"—3x" +ax+b chia hét cho da thtrc
B(x)=x*-3x+4
Cau 4. (3 diém)
Cho tam giac ABC, duong cao AH, vé phan giac Hx ciia géoc AHBva phan giac Hy
caa AHC. Ké AD vudng goc véi Hx, AE vudng goc véi Hy

Chting minh rang t& gidc ADHE la hinh vuong.
Cau 5. (2 di€m)

s 1 1
Chtng minh rang: P=—+—+—+
g g 22 3 42 1002



HUONG DAN GIAI
Cau 1.Ta co:
A=(a+1)(a+3)(a+5)(a+7)+15

a+1)(a+7)(a+3)(a+5)+15
a +8a+7)(a +8a+15)+15

a +8a) +22(a2 +8a)+120

a’+8a+12)(a’ +8a+10)
a+ )(a+6)(a2 +8a+10)

=(
(
(
(a2+8a+11) ~1
(
(

Cau 2.Gia st : (x—a)(x—10)+1 = (x—m)(x—n)(m,n IS Z)

=G —(a+10)x+10a+1:x2 —(m+n)x+mn
{m+n=a+10

mn=10a+1
Khtr ata co:

mn=10(m+n-10)+1
< mn-10m-10n+100=1
< m(n-10)-10(n-10) =1

. R , Im-10=1_|m-10=-1 |a=12
Vi m,nnguyeén ta co: &

=
n-10=1 n-10=-1 a=8

Cau 3. Ta c6: A(x) =B(x).(x* ~1)+(a—3)x+b+4

DeA(x)B(x)thl{ —3=0 {a:?’

b+4=0 b=-4
Cau 4.
A
X y
D E
B H C

T gidc ADHEla hinh vuong
Hx la phan giac cia AHB; Hy la phan giac cia AHC ma AHBva AHC Ia hai géc ké bu
nén Hx L Hy



Hay DHE =90°, mit khac: AHD = AEH =90° nén t gidc ADHE la hinh ch@ nhat (1)

0 0
AHD—A}Z{B 92 =45", Do AHE—AI;IC 92 =45°

Hay HA la phan gidc DHE (2)
Tt (1) va (2) ta co tie gidc ADHE la hinh vuong.

Cau 5.Ta cé:
P—i+i+i+ + L
2232 42 771002
1 1 1 1
= — .+
22 33 44 100.100
1 1 1 1
<—F—t— .
1.2 23 34 99.100
1 1 1 1 1 1 1 1 99
=l b ——— =1 —— = <]
2 2 3 3 4 99 100 100 100

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 57. PE THI CHON HSG TOAN LOP 8

a’—4a’*—-a+4
a’—7a*+14a-8

Cau 1. (2 diém)Cho P =

a) RatgonP
b) Tim gid tri nguyén cua a dé Pnhan gid tri nguyén.
Cau 2. (2 diém)
a) Chtng minh rang néu tong ctia hai s8 nguyén chia hét cho 3 thi tong cac 1ap
phuong ctia chiing chia hét cho 9
b) Tim cac gia tri ctia x d€ biéu thirc:
P= (x - 1)(x + 2)(x + 3)(x + 6) o gia tri nho nhat. Tim gia tri nho nhat do.
Cau 3. (2 di€m)
1 1 1
X +9x+20 X2 +11x+30 X +13x+42 18

b) Cho a,b,cla ba canh ctia mdt tam giac. Chitng minh rang;

a) Giai phuong trinh:

a b C
= + +
b+c—a a+c-b a+b-c

Cau 4. (3 diém)

>3




Cho tam gidc déu ABC, goi Mla trung diém ctia BC. Mot géc xMy bang 60° quay
quanh diém M sao cho 2 canh Mx, My luén cit canh AB va AC lan luot tai D va E.
Chttng minh:

BC”

a) BD.CE=
b) DM, EMIan luot la tia phan gidc cua cac goc BDEva CED
c) Chu vi tam giac ADEkhong doi
Cau 5. (1 diém)
Tim tat ca cac tam giac vudng cd sd do cac canh la cac s6 nguyén duwong va s6 do

dién tich bang s& do chu vi.

HUONG DAN GIAI

Cau 1.
a)
a’—4a’-—a+4=(a-1)(a+1)(a-4)
a’-7a’ +14a—8=(a—2)(a—1)(a—4)

Néu DKXD: a#l,a#2;a#4

1
Rl’lthnP:aJr
a-2
b) Ta co:
-2 , A . N 5
p=2 +3:1+ 3 ; ta thdy Pnguyén khi a—21a wdc cta 3, ma

a-2 a-2
UB)={-1;1,-3;3}, tir 46 tim duoc ae{-1;3;5}

Cau 2.

a) Goi2s0 phaitimla avab, ta cé a+bchia hét cho 3.

Ta cé: a°+b’ :(a+b)(a2 —ab+b2>:(a+b)[(a2 +2ab+b2)—3abJ :(a+b)[(a+b)2 —3ab}V‘1
a+bchia hét cho 3nén (a+b) —3ab chia hét cho 3
Do vay (a+b)[(a +b)2 —3ab} chia hét cho 9
2
b) P:(x—l)(x+6)(x+2)(x+3):(x2 +5x—6)(x2 +5x+6):(x2 +5x) -36

Ta thiy (x* +5x) >0nén P=(x* +5x) ~36>-36



x=0

DodéMinP=—36<:>x2+5x=0<:{ 5
X =—

Cau 3. a) Ta ¢é:

x* +9x+20 = (x+4)(x+5); X’ +11x+30 =(x+6)(x+5); x* +13x+42 =(x+6)(x+7)

DPKXD: x#—-4;,x#-5,x#—-6;,x#%—-7
Phuong trinh tré thanh:

1 1 1 1
(x+4)(x+5)  (x+5)(x+6) (x+6)(x+7) 18
1 1 .1 1 .1 11
x+4 x+5 x+5 x+6 x+6 x+7 18
11 1
& — =
x+4 x+7 18
& 18(x+7)-18(x+4)=(x+7)(x+4)
x=-13
x=2

@(x+13)(x—2)=0@[
b)bat b+c-a=x>0;c+a-b=y>0;a+b-c=z>0
y+z X+zZ = X+y

;b= ;C=
2 2 2

A=y+z+x+z+x+y=1 Yo X4 242 | Xy 2
2x 2y 2z 2|\x vy z X zy

Twr d6 suy ra AZ%(2+2+2)hay A>3

tedosuyra a= ; Thay vao ta duoc:

Cau 4.

a) Trong tam gidc BDMta cé: D, =120° —M,
Vi M, =60"nén ta c6: M, =120° =M,

Suy ra D, =M, . Chttng minh ABMD ~ ACEM (1)



Suy ra — Bb _M , Tt d6 BD.CE =BM.CM
BM CE

BC?

Vi BM=CM= % ,nén ta c6: BD.CE =

BD _MD

b) Tt (1
) Tt (1)suyra —— oM - EM
Chttng minh ABMD ~AMED = D, =D,, do d6 DM a tia phan giac BDE

Chttng minh twong tw ta ¢6 : EMIa tia phan gidc CED

c) Goi H,I,Kla hinh chiéu cia Mtrén AB,DE, AC.
Chtng minh DH = DI, EI =EK
Tinh chu vi tam giac bang 2AH - khong d6i

Cau 5.Goi cac canh cua tam giac vuéng la X,y,z trong d6 canh huyén la z

(x,y,z1a cac sd nguyén duong)
Ta co: xy = 2(x+y+z)(1)vé x> +y* =7%(2)
Tir (2) suy ra z° =(x+ y)2 —2xy, thay (1) vao ta co:

z’ :(x+y)2—4(x+y+z)

z’ +42:(x+y)2 —4(x+y)

2 +4z+4=(x+y) —4(x+y)+4

(z+2)2 =(x+y—2)2

Suy ra z+2=x+y—-2=z=x+y—4; thay vao (1) ta duoc:
xy:Z(x+y+x+y—4)

Xy —4x—4y=-8
(x—4)(y-4)8=18=24

Tt d6 ta tim dwoc cac gia tri cua x,y,zla:

(xy;z)e{(5:12;13);(12;5;13);(6;8;10);(8;6;10)}

(Hoc sinh lam cich khic néu ding van dwoc diém toi da)
PE 5O 58. PE THI CHON HSG TOAN LOP 8
Cau 1.

a) Phan tich cac da thirc ra thira so:



x* +4
(x+2)(x+3)(x+4)(x+5)-24
b) Giai phuwong trinh: x* —30x* +31x—30 =0
a b c a? b

+ =1.Cht inh rine: + + =0
b+c c+a a+b g it tang b+c c+a a+b

c) Cho

_ 2
Cau 2. Cho bidu thiee: A=| X+ 2 1 ][ o 10=x
x>—=4 2-x Xx+2 X+2

a) Ruat gon bi€u thic A

b) Tinh gia tri cia A, biét ‘x‘ = %

c) Tim gia tri cia xdé A <0

d) Tim cac gia tri nguyén ctia x d€ A co gia tri nguyén.
Ciu 3. Cho hinh vuéng ABCD, M la mot diém tuy y trén duong chéo BD.Ké ME L AB,
MF L AD.

a) Chtng minh: DE=CF

b) Chitng minh ba dwong thang : DE, BF,CM dong quy

c) Xac dinh vi tri cia diém M dé€ dién tich t& gidc AEMF 16n nhét.
Cau 4.

v 7 A? N ’ . N 1 1 1
a) Cho 3 s6 duong a,b,cco tong bang 1. Chiing minh rang — +E +-29
a c

b) ChO a bduong V‘a aZOOO +b2000 :a2001 +b2001 :a2002 +b2002
Tinh a2011+b2011
HUONG DAN GIAI
Caul.
a)
xtP+4=x'+4x* +4-4x* = (x2 +2)2 —(2x)2 = (x2 +2x+2)(x2 —2x+2)
(x+2)(x+3)(x+4)(x+5)-24

b)



x*=30x* +31x-30=0
<:>(X2—X+1)(x—5)(x+6)=0(*)
2
x2—x+1:(x—1j +§>O VX
2 4
Vi:>(*)<:>(x—5)(x+6)=0
[x—5=0 {x:5
& =
Xx+6=0 X=—6

A Mmoo . A b C
¢) Nhan ca2 veé caa + +
b+c c+a a+b

=1véia+b+c; rut gon=dpcm
Cau 2.

a) Rut gon duwgc két qua A =

X —
4

b) ‘x‘:%: 2 o i
5

0 A< x>2

d AceZ < = eZ....:>xe{1;3}
Cau 3.
A E B
K
F
D C

a) Chung minh: AE=FM =DF = AAED = ADFC = dfcm
b) DE,BF,CMIla ba duong cao cia AEFC = dfcm
c) C6 chu vi hinh ch* nhat AEMF = 2a khong do6i

= ME +MF =akhong doi

=S, ., = MEMF16n nhét <> ME = MF (AEMF 14 hinh vuéng)

= Mla trung diém cuaa BD.



Cau 4.

1 b c
—=1+—+-
a a a
1 a c¢
Tra+b+c=1=<—=1+—+—
2 b b
1:].{.3_}_2
C c C
:>1+l+1:3+(3+E)+£3+£j+(2+2]23+2+2+2=9
a b c b a c a c a
Dé’u”:”xéyra@a:b:c:g
b) Ta co:
(azom 4 p2o ) ) (a n b) _ (azooo 4 p2000 ).ab — 2002 | py2002

a=1

:>(a+b)—ab=1<:>(a_1)(b_1)zoc[bzl

b =1(tm)

Véi a=1=b* =p**" =
b = 0(ktm)

a=1(tm)

Véi b=1=a""" =a"" =
a =0(ktm)

Vay a=1;b=1=a""" +b*""' =2
(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)

PE SO 59. PE THI CHON HSG TOAN LOP 8

Cau 1. (3 diém)

Cho bidu thite: A=| 2 -2 [X*F1_ 4]].%
3x x+1

a) Ratgon A
b) Tim gia tri nguyén cua x d€ A cé gia tri nguyén.

Cau 2. (4 diém)

. 1
a) Chiing minh rang: a’ +b* > > voi a+b2>1



b) Ky hiéu [a] (phén nguyén cua a) 1a s6 nguyén 16n nhat khong vueot qua a. Tim x

biét réng: {34X il 19} =2x+1

Cau 3. (3 diém)

Ltc 7 gio, mot ca nd xuodi dong tir A dén B cach nhau 36km, r6i ngay lap tiec quay
tro vé A ltc 11 gio 30 phat. Tinh van téc ca n6 khi xu6i dong, biét van tdc dong nuwedce chay
la 6km/h
Cau 4. (5 diém)

a) Hay tinh sd bi chia, s6 chia va thuong s6 trong phép chia sau day:
abcd : dcba = q biét ring ca ba s§ déu 1a binh phurong ciia nhiing s8 nguyén
(nhitng chit khac nhau la cac chit s6 khac nhau)

b) Cho a,b,cla ba canh ctia mot tam gidc. Chiing minh rang;:

a b C
b+c—-a a+c-b a+b-c

Cau 5. (5 diém)

Cho doan théng AB =a.Goi M 1a mot diém nam gitta Ava B. Vé vé mot phia cua
AB céc hinh vuong AMNP, BMLK c6 tam theo thit tw la C, D. Goi I 1a trung diém cua CD.
a) Tinh khoang cach tir I dén AB
b) Khi diém M di chuyén trén doan thang ABthi diém 1di chuyén trén duong nao ?

HUONG DAN GIAI
Caul.
a) DKXD: x#+£1;x#0
A:F_L x_+1_X 1}
3x x+1
2 2 (x+1- 3x ~3x 2 1-2x-3x*] «x
_3x x+1" 3x x+1 3x ‘x—1
2 2 (x+1)(1—3x) X 2-246x X 2X
3x  x+1 3x ‘x—1 3x ‘x-1 x-1
2(x—=1)+2
b oAl 22 2
x—1 x—1 x—1

A A 2 A
bé Acé gia tri nguyén < {08 tri nguyén = xe U(2) = {il; iZ}
X_

=xe{-1,0;2;3} vi x#-Lx#0={x}={2;3}



Cau 2.

b)

a) Theo Cauratacod: a+b>1<>a’+2ab+b*>1 (1)
Mitkhdc: (a-b) 20 a’~2ab+b*20  (2)
Tw (1) va (2) suy ra: 2(a2+b2)21<:>a2+b2 2%

}=2x+1<:>03 34);_{19—(2x+1)<1vé 2x+1€eZ

34x+19
11

<:>0£12x+8<11<:>—8§12x<3<:>_?432x<%<:>%1§2x+1<§

2x+1=0 x:—l

Ix41=1 "
X+1= x=0

Do 2x+1eZ = {
Cau 3.

Goi x(km /h)la van t8c ca nd xudi dong (X > 12)

Van t8c ca nod khi nwéce lang: x—6(km /h)

Van tdc ca nd khi nguoc dong: x—12(km/h)

Thoi gian ca di va vé ctia cand la 4,5 gio nén ta c6 phwong trinh:

36 36 9 {x=4(ktm)

+ =—o(x-4)x-24)=0<=
x x-12 2 X =24(tm)

Vay van t6c ctia ca nd khi xu6i dong la 24km /h
Cau 4.
a) abcd:dcba=q

=4
1 9 = a,d phai la nhiing s6 thudc {1; 4;5; 6;9},a,d #0

Viq#l= {
Do abcd =dcbaxqnén d<3=d=1
Gia stt q =4khi d6 1cba.4=abcl (v6 ly) vi 1cba.4 phai 1a mot s6 chdn nén q =9

Vi g=9 ta c6: 1cbax9 =abclsuy ra a=9,c<2vi tich 1cbax91a s6 c6 4 chit s6 nén ta

lai c6 c#dticla c#1=c=0

Ta thay abcd =9b01=10b9x9vay 9b01la s6 chia hét cho 9 nén b =8
Tom lai ta co: 9801:1089 =9
b) bat x=b+c—-a; y=a+c-b ;z=a+b-c=x,y,z>0

=X+y+z=a+b+c



y+z
2

2a=a+b+c—(b+c—a):x+y+z—x:y+z:>a=

Twong tu: b=X+Z;C=X+y
2 2

+7 X+zZ X+
y +X Z+ y26

BDT chitng minh twong duwong vai:
X y z

:{X+§J+EE+§]+(X+EJ26 do i+E22
Xy X z zZ y b a

Vay bat dang thiic duoc chiing minh

Cau 5.

A E HM  F 5
a) Ké CE,IH, DF cing vudng goc voi ABsuy ra ti gidc CDFEla hinh thang vudng.
Chttng minh duoc: CEzﬂ,DFzﬂ: CE+DF :ﬁzizﬂH:3
2 2 2 2
b) Khi M di chuyén trén AB thi I di chuyén trén doan RS song song v6i AB va cach AB
mot khoang bang % (R 1a trung diém ctia AQ)
S la trung diém cua BQ, Qla giao diém cua BLva AN)

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

PE SO 60. PE THI CHON HSG TOAN LOP 8

Cau 1. (3,5 di€m)

a) Chiing minh n’ +17n chia hét cho 6 véi moi neZ



x? +a)(1+a)+a2x2 +1

x2 —a)(l—a)vtazx2 +1

b) Rut gon biéu thirc: E

Cau 2. (4,5 di€m)

a) Mot vat thé chuyén dong tir A dén B theo cach sau: di duwoc 4mthi ding lai 1 giay,
roi di tiép 8m dung lai 2 gidy, roi di tiép 12m ding lai 3 gidy... C& nhu vay di tir A
dén B ké ca dimng hét tat ca 155 giay. Biét rang khi di vat thé ludn cé van tdc 2m /
gidy. Tinh khoang cach tir A dén B.

a’+b’

b) Biét a’—3ab’ =5va b’ -3a’b=10. Tinh M=
2018

Cau 3. (4 diém)
a) Giai phuong trinh: (x2 —X+ 1)(x2 —X+ 2) =12
b) Tim gié tri nhé nhat ctia P=x" +y’ —4(x+y)—2010
Cau 4. (4,5 diém)
Cho tam giac ABCvuong tai A, phan giac BD. Goi P, Q, R lan luot la trung diém
cua BD,BC,DC
a) Ching minh APQRIa hinh thang can
b) Biét AB=6cm, AC =8cm.Tinh d0 dai cia AR
Cau 5. (2,5 diém)
Cho hinh binh hanh ABCD.M#&t duong thang qua B cat canh CD tai M, cat duong
chéo AC tai N va cat duong thang AD tai K. Chtiing minh:
11 N 1
BN BM BK
Cau 6. (1,0 diém)

Biét a,b,cla ¢ dai ba canh ctia mot tam giac. Chiing minh rang;

(a2 +b*-c? )2 —4a’b* <0

HUONG DAN GIAI
Caul.

a) n°+17n=n’-n+18n :n(n—l)(n+1)+18n

Vi n(n-1)(n+1)la tich ba s6 nguyén lién ti€p nén chia hét cho 2 va 3, (2,3)=1nén
chia hét cho 6

18n:6 , suy ra diéu phai chitng minh

b) Ta co:



2 2.2
(X +a)(1+a)+a X +1 2 ix?ata+a?+aix*+1

(x2 —a)(l—a)+a2x2 +1 x*-x*a-a+a’+a™’*+1
2

1+a+a2)

2 2
X +x%ata’x’+1+a+a’ X (1+a+a )+(
x> —-x*a+a’x*+1-a+a’ x2(1—a+a2)+(1—a+a2)

B (x2+1)(1+a+a2) 1+a+a’
- (x2 +1)(1—a+a2) 1-a+a’

Cau 2.

a) Goi xlas§lan di (xeN,x>0), sdlan dimg la x—1

Thoi gian di
é+§+1—2+ ..... +4—X=2+4+6+ ..... +2x
2 2 2 2

=2(1+2+3+...+x)=x(x+1)
Thoi gian dirng:
(X—1+1)(X—1) _ X(X—l)

1+2+3+..... +(x—1):

2 2
Lap duoc phuong trinh
x=10 (tm)
XX | x4 1) =155 o 3 +x-310| 31
X = T(ktm)

Khoang cach AB 1a 10.(10+1).2 =220(m)

b)
a’-3ab’ =5=a°-6a‘b* +9a’b* =25
b’ —3a’b =10 = b® —6a’b* +9a*b*> =100
=a°’+3a’b> +3a’b* +b° =125
= (a0 5" = a;&];z B 20518
Cau 3.

a) (x2 —x+1)(x2 —x+2)=12

Pat x> —x+1=Xcé

X*+X-12=0

& X?+4X-3X-12=0 < X(X+4)-3(X+4)
X=3

X=—4

0

<:>(X—3)(X+4):O<:>[



2
X:—4:>x2—x+5:O:[x—%] +%:O(VN)

X=3=x"-x-2=0=(x"=2x)+(x~-2)=0

<:>(x+1)(x—2)=0<:{§i;1
b)
P=x? +y2—4(x+y)—2010

= (x* —4x+4)+(y* -4y +4)-2018
=(x-2)" +(y—2) ~2018 > 2018
Vay P, =-2018 & x=y=2

Cau 4.

a) PQIla duong trung binh tam gidc BDC, suy ra PQ//ARnén APQR]Ia hinh thang.

AQ-= %BC (trung tuyén tam giac vudng ABC)

PR = %BC (duong trung binh tam giac DBC)

Suy ra AQ=PR = APQR la hinh thang can
b) Tinh dwoc BC=10cm
Tinh chat duong phan giac trong caia AABC
DA BA DA BA
- = s =
DC BC AC BC+BC
Thay s0 tinh dang AD =3cm, DC =5cm, DR =2,5cm

Két qua AR =5,5cm
Cau 5.



K

AB//AC (hai canh d6i dién hinh binh hanh). Theo dinh ly Talet co:

MN _NC_MN _ MC+AB_MN+NB_BM )
AB AN NB AB BN BN
KM_KD_MD _ BK-KM _AB-MD _ BM _AB-MD
BK KA AB BK AB BK AB
BM BM AB+MC AB-MD MC+MD
BN BK AB  AB  AB

Ma MC+MD =CD = AB nén m—mzl(Epcm)
BN BK

(2)

Tix (1) va (2) =

Ciu6.
(a +b? ~) ~4da’b? =(a® +b? ~* +2ab) (a2 + b* ~c* ~2ab)
- (a+b) - || (a-b) -
=—(a+b+c)(a+b-c)(a+c—b)(b+c-a)

Tong hai canh tam giac 16n hon canh thit ba nén ca 4 thtra s6 déu duong, suy ra

diéu phai chitng minh.
(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)
PE SO 61. DE THI CHON HSG TOAN LGP 8

Cau 1: (4,0 diém )Chting minh rang:
a) A=1+3+32+3% + ..+ 3" chia hét cho 40.
1 1 1 1
b) B= —+—=+—+...+
) 22 3 4 1007

Céu 2: (4,0diém )

<1.

a) Choa+b +c=0, chitng minh rang a’+b>+c>=3abc

b) So sanh hai s8 sau: C = (2+1)(224+1)(24+1)(25+1)(21+1) va D = 2.



Cau 3: (4,0diém )

a) Phan tich da thitc sau thanh nhan ta: x* +2019x2 + 2018x + 2019.

b) Tim gid tri nho nhat cua E =2x2 - 8x + 1.
Caud: (3,0 diém) Chiing minh rang trong mot t giac, tdng hai duong chéo 16n hon ntra
chu vi nhung nho hon chu vi cua t giac dy.
Cau 5: (4,0diem)

Cho tam giac ABC vuong tai A (AB < AC). Goi I la trung diém cta canh BC. Qual
vé IM vudng goc voi AB tai M va IN vuong goc voi AC tai N.

a) Chtng minh t gidc AMIN la hinh chit nhat.

b) GoiD la diém d6i xtiing cua I qua N. Chiing minh tt gidc ADCI 1a hinh thoi.

c) Puong thang BN cat DC tai K. Chitng minh rang DK = %DC

Caué: (1,0diém)Chiing minh rang:a’ +b* + +d*> +e”* >a(b+c+d +e)
HUGNG DAN GIAI

Cau 1: 4,0diem )
a) (a+b)3=a3+b3+3ab(a+b)
A=1+3+3+3* +..+3!
=(1+3+3% 3+ (3*+3°+3° + 37)+ (3% + 3%+ 310 + 31)
=(1+3+3%3%)+3% (1+3+3%3%+3%1 +3 + 3+ 3?)
=40 + 3%40 +3840
=40.(1+34+3%) ! 40

Vay A : 40

b) Ta co:

1 1 1 1 1 1 1 1
B=—4+—+—+...+ =—F+—+—+...F

27 3 4 100> 2.2 33 44 100.100

1 1 1 1 1 1 1 1 1
<—F—F—FFt—=1l"—F -+ ———

1.2 23 34 99.100 2 2 3 99 100

:1_i<1
100

VayB<1
Cau 2: (4,0diém )



a) Tacdta+b+c=0suyraa+b=-c
Mit khéc:(a+b)3 =a’+b’ +3ab(a+b)
Suy ra(—c)3 =a’+b’ +3ab(—c)
a’+b’ +c’ =3abc (dpcm)
b) Ta co:
C = (2+1)(22+1)(2* +1)(2° +1)(2" +1)
(2-1)C = (2-1) (2+1)(2*+1)(2* +1)(2°+1)(2" +1)

C = (22-1)(22+1)(2" +1)(2° +1) (2 +1)
C = (2*-1)(2" +1)(2° +1) (2" +1)

C = (2°-1) (2°+1)(2 +1)

C = (3:6—1)(2%1)

Vi232-1<2%2nén C<D.
Cau 3:(4,0 diem )
a) Ta co:
x*+2019x2 + 2018x + 2019
= x4+ (x2+2018x2 )+ 2018x +( 2018 + 1) + x® - x°
= (x*+x3+x? )+ (2018x2 + 2018x +2018) — (x* - 1)
=x2(x2+x+ 1)+ 20182 +x+1) - (x = 1)(x*+x + 1)
=(x2+x+1)(x*+2018 —x + 1)
= (x2+x+1)(x>-x +2019)
b) Tacé: E=2x>-8x+1
=2x2-8x+8-7
=2(x*—4x+4)-7
=2(x-22-7 >-7
Vay giad trinhéo nhat ctia E =-7khix=2
Caud: (3,0 diem)



Goi O la giao diém ctia hai duwong chéo AC, BD cua tit giac ABCD.

bat AB=a, BC=b, CD=c, DA =d.

Xét AAOB, ta c6: OA + OB > AB (Quan hé gitta ba canh ctia tam giac).

Xét ACOD, ta c6: OC + OD > CD (Quan hé gitta ba canh ctia tam giac).

Suy ra: OA + OB+ OC+OD > AB + CD
= AC+BD>AB+CD
= AC+BD>a+c (1)
Chtrng minh twong tu:
AC+BD>AD +BC
= AC+BD>d+b (2)
Tt (1) va (2) suyra2(AC+BD)>a+c+d+b

:>AC+BD>a+C;d+b *)

Xét AABC, taco: AC<a+b
Xét AADC, taco: AC<d+c

Suy ra: 2AC<a+b+c+d
:AC<a+C;d+b )

Chiing minh twong tu: BD < are ; d+b (**)

Ttr (3) va (4) suy ra: AC+BD <a+b +c+d.

a+c+d+bD

4)

Tt (*) va (**) suy ra > <AC+BD< a+b+c+d(dpcm)

Cau 5: (4,0diém)



I N K
’
. | . | .
a) Xét tir giac AMIN co:
MAN = 90° (vi tam gidc ABC vudng 6 A)

AMI =90° (vi IM vudng goc véi AB)

—

ANI =90°(vi IN vuéng géc véi AC)

Vay tt gidc AMIN Ia hinh chit nhat (Vi cé 3 géc vudng)

f A 1
b) AABC vuodng tai A, c6 Al la trung tuyén nén AI=1C= 5 BC

Do dé AAIC can tai I, c6 duong cao IN dong thoi la trung tuyén = NA =NC
Mat khac: NI = ND (tinh chat ddi xiing) nén ADCI 1a hinh binh hanh (1)

Ma ACLID (2)

Tt (1) va (2) suy ratt giac ADCI 1a hinh thoi.

c) Ké qua I duong thang ITH song song véi BK cat CD tai H

=IH la duong trung binh ABKC

—=H la trung diém ctia CK hay KH = HC(3)

Xét ADIH c6 N la trung diém cua DI, NK // IH (IH // BK)

Do d6 K la trung diém ctia DH hay DK = KH (4)

1
Tt (3) va (4) suy raDK=KH=HC = DK = EDC
Cau 6:(1,0diém)
1 ’ 1
Ta c6 :(Ea—bj >0= Zaz +b*>>ab (1)

1Y 1
~a-c| 20=>-a’+c*>ac (2)
2 4

1 ’ 1
(Ea—dj 20:>Za2 +d*>ad (3)



1Y 1
~a-e| >20=>—-a*+e’>ae (4)
2 4
Ta cong (1), (2), (3), (4) v€ theo v€ ta duoc:

1
4.Za2+b2+c2+d2+e22ab+ac+ad+ae
2 2 2 2 2
Sa +b +c"+d +e” >a(b+c+d+e)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 62. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)
a) Chiing minh rang tdng 1ap phuong ctia ba s6 nguyén lién tiép chia hét cho 9
b) Chitng minh rang véi moi s& tw nhién nthi: A =5"?+26.5" +8>"":59
Cau 2. (4 diém)
Phan tich cac da thitc thanh nhan ta:
a) X +y’+2z° —3xyz
b) x*+2011x> +2010x +2011
Cau 3. (4 diém)
a) Cho a+b=2va a®+b*=20.Tinh gid tri ctia biéu thitc M =a’+b’
b) Cho a+b+c=0va a’>+b” +c’ =14.Tinh gi4 tri ctia biéu thi'c N=a* +b* +¢*
Cau 4. (4 diém)

Cho hinh thang cAn ABCDc6 ACD =60",01a giao diém ctia hai dwong chéo. Goi
E,F,Gtheo tht tu la trung diém cua OA,OD, BC. Tam giac EFGla tam giac gi ? Vi sao?
Cau 5. (4 diém)

Cho hinh binh hanh ABCD¢6 E, F thit tw la trung diém cua AB,CD.
a) Ching minh rang cdc duwong thang AC,BD, EF dong quy
b) Goi giao diém cia ACvéi DEva BF theo thit tw 1la Mva N.Chting minh rang
EMFN1a hinh binh hanh
HUONG DAN GIAI
Cau 1.

a) Ta phai chiing minh : A:n3+(n+1)3+(n+2)339véi neZ



A=n’+n’+3n*+3n+1+n’°+6n*+12n+8
=3n’+9n*+15n+9
=3n’-3n+9n’ +18n+9
=3n(n-1)(n+1)+9(n’ +2n+1)
Nhan thay n(n-1)(n+1):3=3n(n-1)(n+1):9va 9(n’ +2n+1):9
Vay A:9
b)5™** +26.5" +8°"*! =25.5" +26.5" +8.8*"
=5"(59-8)+8.64" =59.5" +8(64" ~5")
59.5"159 va 8.(64" ~5" )i(64—5)=59
Véy 52 4 26.5" +8*"*1 159
Cau 2.
a/x3+y3+z3—3xyz=(x+y)3—3xy(x+y)+z3—3xyz
:(x+y+z)3—32(x+y)(x+y+z)—3xy(x+y+z)
:(x+y+z)[(x+y+z)2—3z(x+y)—3xy}
:(x+y+z)[x2+y2+z2+2xy+2yzz+2xz—3zx—3zy—3xy]
:(x+y+z)(x2+y2+z2—xy—yz—zx)
b/x*+2011x* +2010x + 2011
=x*+x° +x* +2010x* +2010x +2010 - x> +1
:xz(xz+x+1)+2010(x2+x+1)—(x—1)(x2+x+1)
:(x2+x+1)(x2+2010—x+1)
=(x2+x+1)(x2—x+2011)
Cau 3.

a) T a’+b*=20=(a+b) ~2ab=20=ab=-8

M=a’+b’ =(a+b) ~3ab(a+b)=2"-3.(-8).2=56

b) Tir a2 +b* +¢* =14 = (a” +b? +c*) =196

=a*+b*+c* :196—2(a2b2 +b?c? +C2a2)

Ta lai co: a+b+c:0:(a+b+c)2 =0



=a’+b*+c’+2(ab+bc+ca)=0

= ab+bc+ca=-7

:>(ab+bc+ca)2 =49

= a’b’ +b’c’ +c’a’ +2abc(a+b+c) =49

=a’b’ +b’c* +c’a® =49

Do dé: N=a‘+b*+c* =196-2(a’b” +b’c’ +’a” ) =196 - 2.49 = 98
Cau 4.

A B

D C
Do ABCDIa hinh thang can va ACD =60°suy ra AOABva AOCDIa c4c tam gidc déu
Chttng minh ABFC vudng tai F

Xét ABFC vudng tai F co: FG = % BC
Chiing minh ABECvudng tai E ¢ EG = %BC

Xét EF la duwong trung binh AAOD = EF = %AD = EF = %BC (ABCD hthang can)

Suy ra EF =EG =FG = AEFG déu
Cau 5.




a) Goi O la giao diém hai dwong chéo ctia hinh binh hanh ABCD, ta ¢6 Ola trung
diém ctia BD.Chting minh BEDF la hinh binh hanh
Cé Ola trung diém ctia BD nén O ciing la trung diém cta EF

Vay EF,BD, AC dong quy tai O

b) Xét AABDco M la trong tam, nén OM = %OA

Xét ABCDco N la trong tam, nén ON = %OC

Ma OA =0OCnén OM=ON
T giac EMFN c6 OM = ON, OE = OF nén la hinh binh hanh

(Hoc sinh lam cich khic néu ding van dwoc diém toi da)
PE SO 63. PE THI CHON HSG TOAN LOP 8

Cau 1. (2,0 diém)Chting minh rang
a) 8 +2" chia hét cho 17
b) 19" +69" chia hét cho 44
Cau 2. (6,0 diém) Tim X, biét:
a) x? —2005x —2006 =0
x+1 x+2 x+3 x+4 x+5 x+6
+ + = + +
2008 2007 2006 2005 2004 2003
1 1 1 1
+ + =—
x> +9x+20 x*+11x+30 x*+13x+42 18
3x° —14x* +3x+36
3x® —19x* +33x -9

a) Tim gia tri cua biéu thirc A xéc dinh

b)

Cau 3. (4,0 di€m) Cho biéu thirc: A=

b) Tim gia trj cia biéu thirc A c6 gid tri bang 0

c) Tim gia tri nguyén ctia x d€ A co gia tri nguyén
Céu 4. (4,0 di€m) Cho tam gidc ABC. Goi D, E, F theo thi ty 1a trung di€ém ctia AB,BC,CA
.Goi M,N, P,Qtheo thtt ty 1a trung diém caa AD, AF,EF,ED

a) T giac MNPQIla hinh gi ? Tai sao ?

b) Tam giac ABC c6 diéu kién gi tht MNPQ]la hinh ch nhat ?

c) Tam giac ABCco diéu kién gi tht MNPQIa hinh thoi ?



Cau 5. (3 di€m) Cho tam gidc ABCvudng tai A c6 ABC=60", phan gidc BD. Goi M,N,I
theo tha tu la trung diém cua BD,BC,CD

a) Tt gidc AMNIla hinh gi ? Ching minh

b) Cho AB=4cm,Tinh cac canh cua t gidc AMNI
Céu 6. (1 di€m) Tim gia tri lon nhat cia M =4x* +4x+5

HUONG DAN GIAI
Caul.

a) Taco: 8 +2" = (23) +21 =21 421 = 2“.(24 +1) =2"17 chia hét cho 17
b) Ta co:

19" +69" =(19+69)(19" ~197,69+...+69' ) =88.(19'* ~19"7,69 +....+ 69'* ) chia hét cho 44

Cau 2.

a) Taco:
x* —2005x —2006 =0
& x* =1-2005x —2005 =0
© (x=1)(x+1)-2005(x+1)=0
& (x+1)(x—1-2005)=0

x=-1

QL=2006

b) Ta co:

x+1 N X+2 N x+3 x+4 N X+5 N X+6
2008 2007 2006 2005 2004 2003
x+1 X+2 X+3 x+4 x+5 x+6
= +1 |+ +1 |+ +1|= +1 |+
[ 2008 J ( 2007 J ( 2006 j [ 2005 j ( 2004 J ( 2003 j
X+ 2009 N x+2009 N X + 2009 x + 2009 RS 2009 RS 2009
2008 2007 2006 2005 2004 2003

<:>(x+2009)(1+1+1—1—1—1j:

2008 2007 2006 2005 2004 2003
< x=-2009

c¢) Taco:
1 1 1 1
E19x120 X2 +11x+30 X2 +13x+42 18
X2 +9x+20=(x+4)(x+5)
x* +11x+30 =(x+5)(x+6)
x> +13x+42:(x+6)(x+7)




DKXD: x # —4;x #-5;x # —6;x # —7 . Phuong trinh twrong dwong vai:
1 1 1 1
(x+4)(x+5) (x+5)(x+6) (x+6)(x+7) 18
1 1 1 1 1 1 1

=

x+4 x+5 x+5 x+6 x+6 x+7 18
1 1 1

- x+4 x+7 18
& 18(x+7)-18(x+4)=(x+7)(x+4)

& (x+13)(x-2)=0

x=-13
=
x=2
Cau 3.
o (3 (axa) . 1
a) Taco A= 5 . Vay biéu thitc A xdc dinh khi x# 3;x# —
(x-3) .(3x-1) 3
b) Tacé:A=?3’X+4,dodé A=O<:>3X+4:O<:>x=_?4
X_

Vay voi x= —%ﬂ’ﬁ biéu thirc A cé gia tri bfmg 0

3x+4 14 5

c¢) Taco: A=
3x—1 3x—-1

Dé Ao gia tri nguyén thi el< (3x - 1) eU(5) = {il; i5}

=Xe —é,‘O;z;Z
33

Vay vdi gid tri nguyén cta x1a 0 va 2 thi A cé gia tri nguyén

3x—1

Cau 4.




MN //DF,MN = lDF
a) 2 = MN//PQ; MN =PQ.Vay MNPQ la hinh binh hanh

PQ//DE;PQ=—

b) Gia st MNPQ]la hinh chit nhat thi MP =NQ

MP = AF = A€
Ma iB — AC=AB
NQ:AD:T

Vay AABCcan tai A thi MNPQIla hinh chit nhat
c) Gia st MNPQ la hinh thoi thi MN = MQ

MN =MQ < BC AE < AE= —BC
4 2 2

Vay tam gidc ABC vudng tai Athi MNPQIa hinh thoi
Cau 5.

A D I

a) Chuing minh dwoc tit gidc AMNIIa hinh thang
Chiing minh duwgc AN =MI, tir d6 suy ra tt gidc AMNI la hinh thang can

b) Tinh dwoc: AD—icm BD = 2AD—8J_ m; AM = EBD—Lh/_
NI:AMzécm,DCzBC:¥cm,MN EDC—i ,A12¥cm

Cau 6.Ta co: M=dx" +4x+5| (2x) +22x1+1 | +4=(2x+1) +4

Vi (2x+1) 20= (2x+1) +424 =M 24

Vay GTNN ctia M=4 < x=-0,5
(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)

PE SO 64. PE THI CHON HSG TOAN LOP 8



Cau 1. (3 diém)
1. Phan tich cac da thttc sau thanh nhan t&
a) x'+4
b) (x+2)(x+3)(x+4)(x+5)-24

2 2 2
2. Cho ——+ b T =1.Chttng minh rang: 2 4 b +— =0
b+c c+a a+b b+c c+a a+b

Céu 2. (2 diém)
1. Tim a,bsao cho f(x)=ax’ +bx* +10x—4chia hét cho da thitc g(x)=x" +x—2
2. Tim s& nguyén asao cho a* +41a sd nguyén t&
Cau 3. (3,5 diém)
Cho hinh vuéng ABCD,M1a mét diém tuy y trén duong chéo BD. Ké ME L AB,
MF 1 AD
a) Chuing minh DE=CF
b) Chiing minh ba dwong thang DE, BF,CM déng quy
c) Xac dinh vi tri caa diém M dé€ dién tich t& giac AEMF 16n nhat.
Cau 4. (1,5 diém)
Cho a,bduong va a* +b* =a*" + ™ =a*? + p*2.
Tinh: a*'" +b*"
HUONG DAN GIAI
Caul.
la. x* +4=x" +4x" +4-4x
= (x4 +4x7 + 4) —(ZX)2 = (x2 + 2)2 —(2x)2
= (x2 +2x+2)<x2 —2x+2)
Ib. (x+2)(x+3)(x+4)(x+5)—24

:(x2 +7><+11—1)(x2 +7x+11+1)—24
:[( 2+7x+11)z—1}—24
=(x +7x+11)2 _5?
:( 2+7><+6)(x2+7x+16)
(x+1)(x+6)(x* +7x+16)
b C
+ +
b+c c+a a+b

2.Nhén ca 2 vé€ cua =1véi a+b+c, rat gon suy ra dpem



Cau 2.
1. Tacé: g(x):x2+x—2:(x—1)(x+2)
Vi f(x) =ax’ +bx* +10x —4chia hét cho da thitc g(x) =x +x-2
Nén ton tai mot da thic q(x) sao cho f(x) =g(x).q(x)
:>ax3+bx2+10x—4:(x+2).(x—1).q(x)
Véi x=1=a+b+6=0=b=-a-6 (1)
Véi x=-2=2a-b+6=0 (2)
Thay (1) vao (2), taco: a=2;b=4
2. Taco: a* +4=(a2 —2a+2).(a2 +2a+2)
ViaeZ=a’-2a+2eZ;a’+2a+2€Z

Cé: a’+2a+2=(a+1) +121Vava a’~2a+2=(a-1) +121(Va)

, : *+2a+2=1 =1(t
Vay a* +41a sd nguyén t6 thi arear N (tm)
a’-2a+2=1 |a=-1(tm)

Cau 3.

A E B
3

D C

a) Chung minh AE =FM =DF = AAED = ADFC = dfcm
b) DE,BF,CMIa ba dwong cao cia AEFC = dfcm
c) C6 chu vi hinh cht nhat AEMF =2a khong do6i



= ME + MF =akhong doi
=S, o = MEMF16n nhat < ME = MF (AEMF la hinh vudng)

= MIa trung diém cta BD.

Cau 4.
(aZOOl 4 p2o )(a n b) _ (azooo 4 p200o )ab — 2002 12002
= (a + 1) —ab=1

a=1

<:>(a—1)(b—1)=1:{b:1

b =1(tm)

V‘l a= 1 = b2000 — b2001 =
b = 0(ktm)

a=1(tm)

Vib=1=a""=a"=
a = 0(ktm)

Vay a=L,b=1=>a®1+p® =2
(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)

DE SO 65. PE THI CHON HSG TOAN LOP 8
Cau 1. (4,0 diém)
1) Phaén tich da thirc thanh nhan ta:
a) xX°—x*—14x+24
b) x* +2018x* +2017x +2018
2) Cho x+y =1 va xy #0.Chting minh rang;

X y  2(x-y)
3 T3 T 5 =0
y' -1 x’-1 x7y +3

Cau 2. (3,0 di€m)
a) Tim cac cap s6 nguyén (x, y) thoa man y* +2xy—3x-2=0
) ~ » 1 yz , sy
thoa man 2x° +—+<—-=4 sao cho tich x.y dat gia tri

b) Tim cac cdp sd nguyén (x; y) 5
X

16n nhat.
Cau 3. (3,0 diém)
a) Tim da thitc f(x),biét f(x) chia cho x+2du 10, chia cho x—2 dw 24, chia cho x* —4

dwoc thwong la —5x va con du

b) Cho pva 2p+11asd nguyén t3 16n hon 3. Chting minh rang 4p+11a hop s&



Ciu 4. (8,0 di€m)

Cho tam gidc ABCvudng tai A (AB < AC) c6 ADla tia phan giac cia BAC. Goi M
va N Ian luot la hinh chiéu cua D trén ABva AC,E la giao diém cua BNva DM, Fla giao
diém caa CM va DN.

1) Chtng minh t& giac AMDN a hinh vuong va EF//BC.
2) Goi Hla giao diém cua BNva CM. Chiing minh AANB dong dang v6i ANFAva H
la trc tam AAEF
3) Goi giao diém cia AHva DMI1a K, giao diém cua AHva BC la O, giao di€ém cta
BI AO DM

BKva AD la I. Chting minh : —+—>9
KI KO KM
Cau 5. (2,0 diém)
\ \ .~ , . Y m?> n® (m+n)2
a) Cho x>0,y >0 va m,n la hai s6 thic. Chiing minh rang — +—2>-~——
X 'y X+y
b) Cho a,b,claba s6 duong thoa man abc=1
Chttng minh réng: 5 1 +— 1 +— 1 > é
a (b+c) b (c+a) C (a+b) 2
HUONG DAN GIAI
Caul.

1)
a) X =X —14x+24=x> -2x> +x* —2x-12x+24
:X2(X—2)+X(X—2)—12(X—2)=(X2+X—12)(X—2)
:(x—Z)(x—3)(x+4)

b) x*+2018x* +2017x+2018

=x*+2017x> + x> +2017x+2017 +1

=(x*+x* +1)+2017 (x* +x+1)

= (x* +x+1)(x* =x+1)+2017 (x> +x+1)

= (x*+x+1)(x* -x+2018)

2) Véi x+y=1va xy #0ta co:



X y X' —x-y*+y

y3—1_x3—1 B (y3—1)(x3 —1)

_ (x4—y4)—(x—y)
xy(x2 +x+1)(y2 +y+1)

_ (x—y)[(x+y)(x2 +y2)—1}
xy(xzy2 +xy(x+y)+x2+y2+xy+2)
(x—y)(x2 -x+y’ —y)

xy(xzy2 +(x+y)2 +2)
_(oy)x(x=1)+y(y-1)]_2(x-y)
xy(x2 +y’ +3) xX’y? +3
vay Xy 2xy)

v -1 x*-1 xX*y*+3
Cau 2.

a) Tacod: y* +2xy—3x—2=0x" +2xy+y” =x" +3x+2

@(x+y)=(x+1)(x+2)(*)

VT (*) 1a s& chinh phuong, VP (*) 1a tich hai s6 nguyén lién tiép nén phai c6 1 s6 bang 0
x+1=0 x=-1

= =
x+2=0 X=-2

Véi x=-1=y=1
Véi x=2=y=2

b) Diéukién x#0
2 2

2x2+l+yzz4c<:>(x2+i2—2j+[x2 +yz—xy]+xy:2

x> X

2 2
@(x—lj +(X—XJ +xy =2
X 2

2 2
Vi (x—lj 20,’[x—§j >0véimoi x#0;moiy
X

Do ddé xy<2 ma x,yeZ

x=Ly=2
y =2yv=1
D&u biing xay ra khi va chikhi | ")

x=-lLy=-2

x=-2;y=-1

Cau 3.



a) Giasuf (x) chia cho x* —4 dwoc thwong la —5x va du ax+b

Khi do f(x)= (x2 —4)(—5x)+xa+b

f(2)=24 =24 =
Theod‘étacé:{(z) 2 :{2a+b 2 a

=
f(-2)=10 —2a+b=10
Do do f(x) = (x2 —4)(—5x)+§x+17

Vay f(x)=—5xz+%x+17
b) Do p lasd nguyén t6 16n hon 3nén c6 dang p=3k+1;,p=3k-1 véi k>1
+Néu p=3k+1thi 2p+1=6k+3=3(2k+1)
Suy ra 2p+1 la hop s6 (v0 ly)
+Néu p=3k-1,k>1thi 4p+1=12k-3=3.(4k-1)
Do k>1nén 4k—1>3.Do d6 4p+11lahop so.
Cau 4.

A

B Op C
1) *Chtng minh tit gidc AMDN la hinh vuong
+) Chttng minh AMD =90°; AND =90°; MAN =90°
Suy ra t¢ gidc AMDNa hinh chit nhat
+)Hinh cht nhat AMDN c6 AD la phan gidc cia MANnén ti giac AMDN a hinh
vuong.
*Chtitng minh EF // BC

+) Chitng minh : M _DB (1)
FC DC

Chting minh: bB = MB (2)
DC MA



MB ~ MB

Chttng minh AM =DN = (3)
MA DN
Chttng minh —— MB _EM (4)
DN ED
. EM FM
Tir (1),(2),(3),(4) suy ra D~ Fc = EF//BC

2) Chuing minh AANB ~ ANFA

Chttng minh AN =DN.suy ra — AN _ DN (5)
AB AB
Chtng minh —— DN _CN (6)
AB CA
Chting minh —— N _ N (7)
CA AM
Chttng minh AM =AN.Suy ra — N _EN (8)
AM AN
. AN FN
Tt (5) (6) (7) (8) suy ra BoANT AANB ~ ANFA (cg.c)

*chitng minh H 1a trec tam tam giac AEF

Vi AANB ~ ANFAnén NBA =FAN

Ma BAF+FAN =90° = NBA + BAF =90’

Suy ra EH | AF, Twong tu: FH L AE, suy ra H la triec tam AAEF
3) bat S, ,=a,S,,=b,5,;=cKhido:

S S SABD_a+b+c+a+b+c+a+b+c
SAKD SBDK SAKB a b c

b a a c b ¢
=3+| — +H == |+ —+—
a b c a c b

Theo dinh Iy AM-GM ta c6: 2 +% >2
a

ABD ABD

a c b ¢
Tuwong tw: —+—2=>2 —+—2>2
ng c a c b
Bl AO DM
Suyra —+——+——29
KI KO KM

Ddu "="xay ra khi va chi khi AABDIa tam giac déu, suy ra trai véi gia thiét.
Cau 5.

5a) V6i x>0,y >0va m,n e Rta co:



X y X-I—y

& (mzy + n2x)(x +y)2xy(m+ n)2

M

= (nx - my)2 >0 lubn dang

5b) Ap dung bat dang thitc (1) ta co:

m’ n’ pz>(m+n)2+p_22(m+n+p)2

PN IR Gl mrRTP) (9
X y z X+y z X+y+2z
1 1 1
Ta cé: 1 + 1 4 1 & b’ c’

a3(b+c) b3(c+a) c3(a+b) ab+ac+bc+ab ac+bc

Ap dung bat dang thikc (2) ta co:

2 2
111 (1+1+1j (1+1+1]
a2 b2 2 . \a b ¢ b ¢

a
+ >
ab+ac bc+ab ac+bc 2(ab+bc+ac) [1 1 1}
2 —+E+E
a

1 1 1

Hay a’ + b® + ¢’ 21 1+1+1
ab+ac bc+ab ac+bc 2

1 1 1
2 2

Mél+l+123nén a® b | ZE
a b c ab+ac bc+ab ac+bc 2

11 1 .3
aS(b+c) b3(c+a) C3(a+b)_2

Do do:

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
DPE SO 66. DE THI CHON HSG TOAN LOP 8

Cau 1. (3 diém)
a) Phan tich da thirc a*(b—c)+b”(c—a)+c’(a—b)thanh nhan ti

b) Cho a,b,cla ba s& d6i mot khac nhau thoa man: (a+b+ c)2 =a’+b’+c’

a’ b? c?
2 + 2 + 2
a-+2bc b“+2ac ¢ +2ab

Tinh gia tri cua biéu thic: P =

¢) Cho x+y +z=0.Chttng minh rang: 2(X5 +y° +25) = 5xyz(x2 +y’ +z2)

Cau 2. (2 diém)



a) Tim s0 ty nhién n dé€ n+18va n—41la hai s6 chinh phuong

2 2
b) Cho a,b>0thdéa man a+b=1.Chitng minh (a+%} +[b+lj Z%
a

Cau 3. (1 diém)
Cho hinh binh hanh ABCD ¢6 goc ABCnhon. Vé ra phia ngoiaf hinh binh hanh cac
tam giac déu BCEva DCEF. Tinh s6 do EAF
Cau 4. (3 diém)
Cho tam gidc ABCnhon c6 cac duong cao AA',BB',CC'va H Ia tryc tam
a) Chung minh BC'.BA+CB'.CA =BC’

HB.HC HAHB HC. HA
Chtrng minh rang ABAC + BCAC + BC AR -

b)

¢) Goi D la trung diém ctia BC. Qua H ké duong thang vudng géc véi DH cat AB, AC
[an lwot tai M va N. Chiing minh H la trung diém caia MN.
Cau 5. (1 diém)

Cho hinh vuéng ABCDva 2018 dudng thang cling cé tinh chat chia hinh vuéng nay
thanh hai t¢ gidc c6 ti s§ dién tich bang %.Ch{rng minh rang cé it nhat 505 duong thang

trong 2018 duong thang trén dong quy.
HUONG DAN GIAI

Cau 1.

a) a’(b—c)+b’*(c-a)+c’(a-b)=a’(b-c)-b*(a—c)+c*(a-b)
a*(b—c)-b*[(a=b)+(b-c) |+ (a-b)
(a2 bz)(b c)+(c —bz)( )
(a-b)(a+b)(b—c)—(b-c)(b+c)(a-b)
(a b)(b c)[a+b b- C] ( )(b c)(a—c)

b) (a+b+c) =a’+b’+c’ < ab+ac+bc=0

2 2 2
a a

a2+2bc a’—ab—ac+bc (a b)( )

. . b2 b2 2 2
T i 2ac (b-a)(b-c) c¢+2ac (c-a)(c-b)




a’ b’ c?
:a2+2bc+b2+2ac+c2+2ab

a’ b’ N c?
(a—b)(a—c) (a—b)(b—c) (a—c)(b—c)
_(a=b)(a=c)(b-c)
(a=b)(a=c)(b-c)

c) Vi x+y+z:O:>x+y:—z:>(x+y)3 =-z

c
c
3
Hay x° +y° +3xy(x+y)=-2" = 3xyz=x"+y’ +2°
Do do:
3xyz(x2+y2+Zz)=(x3+y3+z3)(x2+y2+zz)
=x5+y5+25+x3(y2+z2)+y3(zz+x2)+23(x2+y2)
Ma x2+y2:(x+y)z—2xy:z2—2xy (Vi x+y=-z)
Twong tw: y* +7° =x* —2yz; 2" +X° =y° —2zx
Vi vay: 3xyz(x2 er2 +zz) =x’ +y5 +72°+Xx° (x2 —2yz)+y3 (y2 —22x)+z3 (22 —2xy)
=2(x5+y5+25)—2xyz(x2+y2+zz)
Suy ra: 2(x5+y5+25):5xyz(x2+y2+z2)

Cau 2.
a) D& n+18va n—41 la hai s6 chinh phuong

©n+18=p’van-41=q’(p,qeN)
=>p-q° :(n+18)—(n—41):59<:>(p—q)(p+q):59

—q=1 ~30
p—q Q{p

Nhung 59 1a sO nguyén to, nén:
& s {p+q=59 q=29

Tt n+18=p°> =30> =900 =>n =882
Thay vao n—41,ta duoc 882-41=841= 29% = q2
Vay véi n=882 thi n+18va n—411a hai s6 chinh phuong

b) C6: (a-b) 20 a’+b*~2ab>0<a>+b*>2ab  (*)
D&u dang thitc xay ra khi a=b
1

2 2
Ap dung (*)cé: a+l +§25 a+— b+1 +§25 b+l
b 4 b a 4 a

2 2
Suy ra: a+l + b+1 +§25 a+l + b+1
b a 2 b a



@(a+g+[b+g+_>5{ |

2 2
= a+l + b+1 +2—>5+5 l (Vi  a+b=1)
b a a b
1
Véi a,bd h h > =4 Vi b=1
0i a,bduong , chttng min a+b a+b (Vi a+ )

D&u bang xay ra khi a=b

2 2
Ta duoc: (a+%) +[b+lj +%25+5.4

a

2 2
<:>[a+%j +(b+lj 2%.Dé’u dang thiic xay ra @a:b:%

a

Cau 3.

Chttng minh dwoc ABE =ECF

Chttng minh duoc AABE = AFCE (c.g.c) = AE=EF
Tuwong tu: AF=EF

— AE=EF = AF = AAEFdéu = EAF =60°

Cau 4.
B A D C
a) Chting minh ABHC'~ ABAB'= BH _BC . BHBB =BC BA (1)
AB BB’
BH BA'

Chtng minh ABHA'~ ABCB' = — BH.BB'=BC.BA'  (2)
BC BB'



Tix (1) va (2) = BC'.BA=BA'.BC
Twong tu: CB'.CA=CA".BC
= BC'.BA+CB'.CA=BA'BC+CA'BC=(BA'+A'C).BC=BC’

b)

BH BC' BHCH BC'.CH S

Cé = = =
AB BB' ABAC BB'.AC S

ABC

AHBH S, AHCH S,

Twong tu:
CB.CA §S,; "CBAB S

ABC

HBHC HAHB HCHA sABC ~

=
ABAC ACBC BC.AB S

<)

Cau 5.

Chting minh AAHM ~ ACDH(g.g)= El\g ‘ég (3)
Chting minh AAHN ~ ABDH(g.g) = ‘;‘g Eg (4)

Ma CD=BD (gt) (5)

Tir (3),(4),(5)=> — HM _HON . HM = HN = Hla trung diém cia MN
HD HD

Goi E,F,P,Qlan luot la trung diém cua AB,CD,BC, AD.Lay cac diém I, G trén EF
va K,Htrén PQ thoa man:
IE_HP _GF_KQ_2

IF HQ GE KP 3
Xét d 1a mot trong cac duong thang bat ky da cho cat hai doan thang AD, BC, EF Ian
lwot tai M,N,G".Ta co:

AB.(BM+AN)
SAMZZQ 2 ZEQEZEQGEG' hay d qua G.
Seowt 3 CD.(CM+DN) 3 "G'F 3
2

Tt 1ap luan trén suy ra moi duong thang théa man yéu cau ctia dé Cau déu di qua

mot trong 4 diém G,H,1,K. Do c¢6 2018 duong thang di qua 1 trong 4 diém
G, H, I, K theonguyén ly Dirichle phai ton tai it nhat {ZTS} +1=>505 duong thang

cung di qua mot diém trong 4 diém trén.

Vay c6 it nhat 505 duong thang trong s8 2018 duong thang da cho dong quy.

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)



PE SO 67. PE THI CHON HSG TOAN LOP 8

Cau 1. (3,5 diém)
a) Chtng minh 0’ +17n chia hét cho 6 v6i moi n€Z
b) Rat gon biéu thuc:
(x2 +a)(1+a)+a2x2 +1
(x2 —a)(l—al)+a12X2 +1

Cau 2. (4,5 diém)

c) Mot vat thé chuyén dong tir A dén B theo cach sau: di duwoc 4m thi diing lai 1 giay,
roi di tiép 8m dung lai 2 gidy, roi di tiép 12m ding lai 3 gidy... C& nhu vay di tir A
dén B ké ca dimng hét tat ca 155 giay. Biét rang khi di vat thé ludn c6 van téc 2m /
giay. Tinh khoang cach tit A dén B.

a’+b’
2018

d) Biét a®—3ab® =5va b’ -3a’b=10. Tinh M=

Cau 3. (4 diém)
¢) Giai phuong trinh: (x2 —X+ 1)(x2 —X+ 2) =12
d) Tim gia tri nho nhat ctia P =x"+y* —4(x+y)-2010
Cau 4. (4,5 diém)
Cho tam gidc ABCvudng tai A, phan giac BD. Goi P, Q, R lan luot la trung diém
cua BD,BC,DC
¢) Ching minh APQR]Ia hinh thang can
d) Biét AB=6cm, AC=8cm.Tinh d6 dai cia AR
Cau 5. (2,5 diém)
Cho hinh binh hanh ABCD.Mot duong thang qua B cat canh CD tai M, cat duong

A 2 ]_ 1 1
chéo AC tai N va cat dwong thang AD tai K. Chiing minh: —=——+—
BN BM BK

Cau 6. (1,0 diém)

Biét a,b,cla d6 dai ba canh ctia mot tam giac. Chitng minh rang:
2
(a2 +b’ —cz) —4a’b* <0

HUONG DAN GIAI

Caul.



o) n3+17n=n3—n+18n=n(n—1)(n+1)+18n

Vi n(n-1)(n+1)la tich ba s& nguyén lién tiép nén chia hét cho 2 va 3, (2,3)=1nén
chia hét cho 6

18n:6 , suy ra diéu phai chitng minh
d)

(XZ "‘a)(l"‘a)"‘azxz +1 32 ixla+a+a’+aix?+1

(x2 —a)(l—a)+a2x2 +1 xX*-xta—a+a’+a>’+1

X’ +xfata’x’+1+a+a’ x? (1+a+a2)+ 1+a+a2)

x> —x’a+a*x*+1-a+a’ x2(1—a+a2)+<1—a+a2)

(x2+1)(1+a+a2) _1+a+a’

(¢ +1)(1-ata?) 1-a+a’

Cau 2.

) Goi xlas§lan di (xeN,x>0), sdlan dimg la x—1

Thoi gian di
é+§+E ..... +4—X:2+4+6+ ..... +2x
2 2 2
=2(1+2+3+...4x)=x(x+1)
Thoi gian ditng:
x—=1+1)(x-1 —
1+2+3+..... +(x—1):( ) )=X(X 1)
2 2
Lap duoc phuong trinh
x=10 (tm)
XXZD) | x+1) =155 3 +x-310 | _31
2 X:T(ktm)

Khoang cach AB la 10.(10+1).2 =220(m)

d)
a’—3ab’ =5=a°-6a‘b> +9a’b* =25
b’ —3a’b =10 = b°® —6a°b* +9a*b*> =100
=a’+3a’b* +3a’b* +b° =125
=(a*+b) =5 = a;oﬂt; B 20518
Cau 3.

C) (x2 —erl)(x2 —x+2):12



Pit x> —x+1=Xco

X*+X-12=0

© XP+4X-3X-12=0 X(X+4)-3(X+4)=0
X=3

<:>(X—3)(X+4):0<:{X:_4

2
X:—4:x2—x+5:0:>(x—%j +%:O(VN)

X=3=x"—x-2=0=(x"-2x)+(x-2)=0
x=-1

<:>(x+1)(x—2):0<:>L=2

=3

=x*+y* —4(x+y)-2010

= (x* —4x+4)+(y* 4y +4)-2018
=(x-2)" +(y—2) ~2018 > 2018
Vay P, =-2018 &x=y=2

Cau 4.

c¢) PQla duong trung binh tam giac BDC, suy ra PQ//AR nén APQRIa hinh thang.

AQ-= %BC (trung tuyén tam giac vudng ABC)

PR = %BC (dweong trung binh tam giac DBC)

Suy ra AQ=PR = APQR la hinh thang can
d) Tinh duwgc BC=10cm
Tinh chat duong phan giac trong caia AABC

DA BA DA BA
- — = =
DC BC AC BC+BC

Thay s0 tinh dang AD =3cm, DC =5cm, DR =2, 5cm




Két qua AR =5,5cm
Cau 5.

K
AB//AC (hai canh d6i dién hinh binh hanh). Theo dinh ly Talet c6:
MN NC MN_ MC+AB MN+NB BM

= = = = 1
AB AN NB AB BN BN @
KM_KD_MD_ BK-KM _AB-MD_ BM_AB-MD
BK KA AB BK AB BK AB
. . BM BM AB+MC AB-MD MC+MD
T (1) va(2) = - = - =
BN BK AB AB AB

Ma MC+MD =CD = AB nén % - % =1(Dbiéu phai chiing minh)

Cau 6.
(a +b? ~*) ~4da’b? =(a> + b7 > +2ab)(a> + b? —c* ~2ab)
- (a+b) - || (a-b) -
=—(a+b+c)(a+b-c)(a+c—b)(b+c-a)
Téng hai canh tam giéc 16n hon canh tht ba nén ca 4 thira s§ déu duong, suy ra dicu
phai chtimg minh.

(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)

PE SO 68. PE THI CHON HSG TOAN LOP 8

Céu 1. (2,0 di€m)

2 2
Cho biéu thitc A =[X 2x 2x J_(l_l_ij

2 +8 8—4x+2x* —x° x X
a) Tim BDKXD varut gon A
b) Tim cac s6 nguyén x d€ biéu thirc Anhan gia tri nguyén.

Céu 2. (2,0 di€m)



Giai cac phuwong trinh va bat phuong trinh sau:
x-1 x+1

a) Xx+——«<
m m

b) 8.(x+lj —4.(x2+i2j.(x+lj :(x+4)2—4.(x2+i2j
X X X X

¢) (2x+3) +(3x-5)" =(5x-2)" —(5x-2)(17x* +2016x - 2063

—(m—Z)X (véi m la tham s6 , m = 0)

Cau 3. (2,0 di€m)
a) Tim cac sO ty nhién ndé B= (nz —8)2 +36la sO nguyén t6

b) Trong l6p hoc ban An khi da hoan thanh Cau tap ma gido vién giao cho thi da giét
thoi gian bang cach liét ké ra mot bang cac s8 nguyén. Ban ay bat dau ghi ra mot s6
nguyén nao do; d€ co so tiép theo, An da cdng hodc nhan cac chir s6 cua sd ding
lién truede. Ct ti€p tuc nhu thé, va roi nhan ra rang cac s6 minh ghi déu 1a s6 1é. Hoi
c6 bao nhiéu s6 dau tién An c6 thé chon, biét rang né khong qua 6 chir sd.

Céu 4. (3,0 diém )
Cho tam gidc ABCnhon c6 cac dwong cao AD,BE,CF cit nhau tai H.

b) Chtng minh: BH.BE + CH.CF = BC”

c) Chung minh: Diém H cach déu ba canh cta tam gidc DEF

d) Trén cac doan HB,HClay tuong ting cac diém M, N tuy y sao cho HM =CN.
Chiing minh : BPuong trung tryc ciia doan MN ludn di qua mot diém c6 dinh .

Cau 5. (1,0 diém)

Cho a,b,cla cac s6 dwong.Chirng minh: 1 + 1 + 1 > 27 >
a(a+b) b(b+c) c(c+a) 2(a+b+c)
HUONG DAN GIAI
Caul.
2x*+8 %0
. 3 x#=0
a) bKXD: <8—-4x+2x"-x"#0 <
X#2
x#0



2 2
A~ x22x_ 2x | 1_1_%
2x"+8 8—-4x+2x"—x X X
X(x—2) 2x? x*—x-2
- 2 + 2 : 2
20 +4) (x*+4)(x-2)

X

B x(x—2)2 +2x°.2 (x+1)(x—2)

2(x2 +4)(x—2) ' X
_(X2—4X+4)+4X2 x+1
2(x*+4) X

x*+4 x+1 x+1

2(x2+4)' x  2x

Vay, voi 1% Opni 4 =X
X#2 2X

#0

)
Gia st biéu thirc A nhan gia tri nguyén thi bi€u thirc 2A cling nhan gia tri nguyén

2X+ZEZ<:>leZ<:>xe{—1;1}
2X X

X #

b) Xét véi {X

2Ae7 &

x=-1;x=1 déu thdéa man (*)

Véi x=—1 thi A:;1+1:0(théa man A €Z)

1
Véi x =1thi A:ZLllzz(théaman Ac?Z)

Vay dé biéu thiic A nhan gié trj nguyén thi x e {-1;1}

Cau 2.

a) X+X—_1<X—-'_l—(m—2)x<:>(m—1)x<£ (2a)
m m m

+)Néu m<1va m=0thi m-1<0.=(2a)<x>——
m(m—l)

+)Néu m >1thi m—1>0.(2a)®x<—
m(m-1)

+)Néu m=1thi m—le.:(Za)®0X<2(luon dung)

Két luan:

+V6i m<1va m#0thi tap nghiém BPT1a S=ixeR/x>—2>—
m(m—1)



+V6i m =1thi tap nghiém caa BPT1a S=R

+V6i m > 1thi tap nghiém caa BPT la: S={xeR/x< 2
m(m—1)

1) 1 1) 1Y
b) 8(x+—j —4(x2+—2j(x+—j :(x+4)2—4(x +—j (2b)
X X X X
Piéu kién x # 0, Khi do:
2 2 2
(2b)<:>8(x+1 +4(x2+i2j _4(X2+%](X+1j :(x+4)2
X X X X
1Y 1 1 1Y
<:>8(x+—} +4 x2+—2jl(x2+—2j(x+—j }=(x+4)2
X X X X
1Y 1
<:>8(x+—] -8 x2+—2j:(x+4)2
X

x=0

x=-8

c>(x+4)2:16c{

Vi x#0nén S= {—8}

¢) Trudc hét chiing minh duoc rang:

Néu c6 356 a,b,cthéaman a+b+c=0thi a’+b’+c® =3abc  (2¢)

Ta co:
(2x+3)" +(3x-5) =(5x-2) - —(5x—2)(17x* +2016x —2063)
& (2x+3) +(3x-5) +(2-5x)’ =(2-5x)(17x* +2016x —2063)

Ap dung dang thic (2c) va vi (2x + 3) +(3x —5) + (2 —5X) =0 nén phurong trinh da cho

tuong duwong vdi :

3(2x+3)(3x—5)(2-5x) =(2-5x)(17x" +2016x —2063)
& (2-5x)| 3(6x* ~x—15)~(17x" +2016x~2063) | = 0
& (2-5x)(x* ~2019x+2018) =0

& (2-5x)(x-1)(x-2018) =0

X =

gl N

|x=1
x =2018

Vay phuong trinh da cho c6 tap nghiém S = {% ;1 2018}

Cau 3.



a) Ta co:
B=(n’-8) +36=n‘-16n"+64+36
=n"*+20n’ +100 - 36n°
=(n2+10) ~(6n)’
=(n”=6n+10)(n”+6n+10)

Véi neNthi 0<n’-6n+10<n”*+6n+10
Nén dé B 1a s6 nguyén td thi tredc hét n®> —6n+10=1

Hay (n-3) =0 n=3

Thit lai, véi n=3thi B=(3*-8) +36=37
37 la sO nguyén t6 nén n = 31a gid ti can tim

b) Ta goi s& dau tién thdéa man dé Cau 1a s6 chap nhan dwgc. Cac chir s6 cua sd chdp

nhan déu phai 1a s6 1€, vi néu khong tich ctia chting sé chan

Nhu vay ¢6 5 s6 chdp nhan dugc c6 1 chix s&
Khong thé ¢d s6 chap nhan dugc gom 2 chit s6 vi thé thi tong hodc tich cac chit s6 cta
chiing sé 1a s8 ch&n. Twong tw nhu vy s6 chdp nhan duoc cling khong thé cé 4 hodc 6 chir
s0.
Ta xét cac s6 chap nhan dwgc gom ba chit s6 (tong va tich cac chit sd cuia cac s6 chdp nhan
dugc gom ba chit s6 nay phai la s6 1é, va chiing khong thé ¢ hai chi s8, nén va tong va
tich cac cht sd khong thé vuot qua 9. Nhu vay s6 chap nhan dugc gom 3 chit s6 c6 thé:
Hodc la gobm 3 chir s6 1,
Hodc la gobm hai chit s6 1, s6 con lai la 1 trong 3 chit s6 3,5,7
Hodc gobm 1 chirs6 1 va 2 chir s6 3
Do d6 ¢6 1+9+3=13s6 chap nhan dwgc c6 3 chix 6.
Twong ty nhw thé, ta tinh dwoc s6 chdp nhan dwoc gom 5 chit s6. Tdng cac chir sd khong
vuot qua 45 va la sd chdp nhan duoc nén tich khéng vuot qua 9, kha nang xay ra la :
Hodc gobm 5 chir so 1
Hodc gom 4 chit s6 1 va mot chit s6 3
Hoac gom 4 chr s6 1 va mot chir s6 5
Hodc gom ba chit s6 1 va hai chir s6 3
Do d6 s6 cac s6 chdp nhan duoc gom 5 chit s6:
1+5+5+10=21 s6
Vay sO cac s6 thoa man dé Cau la: 5+13+21=39s6

Cau 4.



HD _ Sypc
AD S,

a) Truwdc hét chiing minh :

HE _ SHCA . HF _ SHAB
BE S, CF S,.

Tuong tw co:

HD N HE N HF Siie T Siac T Sias _ S asc

n = =1
AD BE CF S pc S pc

Né

.. HD HE HF
ay +—+—=1
AD BE CF
b) Truwdc hét chitng minh: ABDH ~ ABEC = BH.BE = BD.BC
Va ACDH ~ ACFB = CH.CF =CD.BC

= BH.BE+ CH.CF = BC.(BD+CD) =BC’

¢) Trudc hét ching minh AAEB ~ AAFC = % = %.Mét khac EAF =BAC

Neén AAEF ~ AABC(c.g.c) = AEF = ABC
Chttng minh twong tw, ta c6: ACDE ~ ACAB= CED =CBA

= AEF=CED ma EB L ACnén EB la phan gidc cua goc DEF

Twong tu: DA,FCla phan giac ctia cac goc EDF, DFE

Vay Hla giao diém cac dwong phan giac ctia tam gidc DEF
Nén H cach déu ba canh cta tam gidc DEF

d) GoiKla giao diém caa cac duong trung tryc ctia hai doan MN va HC, ta co

AKMH = AKNC(c.c.c)=KHM=KCN (1)

Mat khac ta cting c6: AKCH can tai K nén: KHC=KCH (2)



Tt (1) va (2) ta c6: KHC = KHB = HKla phan giac cta goc BHC
Vay K la giao diém cua trung triec doan HC va phan giac ctia goc BHC nén K la diém
cd dinh

Hay trung truc ciia doan MN ludn di qua mot diém 6 dinh 1a K

Cau 5.
Ap dung BDT C6 si cho ba s6 duwong ta dugc:
1 1 1 3
a(@ ) " Bb+0) oc+a) 3fabe(arb)(brc)(cra)

()

Cling theo BDT Co si :
0 <33abcs(a+b+c)3 (1) va 0<3’(a+b)(b+c)(c+a)<8(a +b+(:)3 (2)
Nhén twong tng hai vé& cac BDT (1) va (2) duoc:
36abc(a+b)(b+c)(c+a)S8(a+b+c)6
3 27
ay > 5
{’/abc(a+b)(b+c)(c+a) 2(a+b+c)

* %

H

1 1 27
>

T v sy Bore " deva) a(as bre]

D4u "="xay ra khi va chikhi a=b=c
(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)

PE SO 69. DE THI CHON HSG TOAN LOP 8

Cau 1. (2,0 diém)
1) Phan tich da thtrc sau thanh nhan tir: x*.(x* =1)(x* +2)+1

ab

2) Biét 4a” +b”> =5abvdi 2a >b >0.Tinh glé tri biéu thirc C = m
a —
Cau 2. (2,0 diém) Giai cac phuong trinh sau:

9x B X B
2% +x+3 2x*—x+3

1) x*=3x+2+x-1=0; 2)
Cau 3. (2,0 diém)
1) Tim cac s8 nguyén x,y théa man: x* +2xy +7(x+y)+2y* +10=0
2) Cho da thiic f(x)=x> —3x* +3x—4. Vi gid tri nguyén nao cua x thi gid tri ctia da

thirc f(x) chia hét cho gia tri cia da thie x* +2



Cau 4. (3,0 diém)

Cho O 1a trung diém ctia doan AB. Trén cling mdt nita mgt phang c6 bo 1a duong
thang AB vé tia Ax, By cling vuong gdc véi AB. Trén tia Ax14y diém C(khac A), qua O ké
duong thang vudng goc véi OC cat tia By tai D.

1) Chimg minh AB* =4AC.BD

2) Ké OM vuong goc voi CDtai M. Chiing minh AC=CM

3) Tt M ké MH vudng gbc véi AB tai H. Chiing minh BC di qua trung diém cua MH.
Cau 5. (1,0 diém)

Cho x,y,zla cac s6 duong théaman x+y+z=1.

Tim gia tri nho nhat cua biéu thiec: P = S
lox 4y =z
HUONG DAN GIAI
Cau 1.
1) Ta co:

x? (x4 —1)(x2 +2)+1:x2 (xz—l)(x2+1)(x2+2)+1
=(x4+x2)(x4+x2 —2)+1:(x4+x2)2—2(x4 +x2)+1
=(x4+x2 —1)2

2)
4a’® +b’ =5ab©(a—b)(4a—b)=0
a-b=0 a=b
QLa—b:O@[a:éLb
Do 2a>b>0nén 4a=Dbloai

2
Véia=btmiCc=—2 -2 _1
4a"-b~ 4a"-a"~ 3

Cau 2.
1*V6i x > 1ta c6 phuong trinh: x> —3x+2+x-1=0<x* -2x+1=0<>x=1(tm)
*Voi x <1ta c6 phuong trinh:
X’ =3x+2+1-x =0 X —4x+3=0©[le (ktm)
x=3 (tm)
Vay nghiém cua phuong trinh la x =1
2) Xét x =0khong phai la nghiém
Xét x=0



9x B X B
2x* +x+3 2x*—x+3
= ? 3 L 3:8
2x+1+— 2x-1+—
X X

3
Dat 2x+—=tta c6 phuong trinh:
X

9 1 _

t+1 t-1

DKXD: x#=+1
) 2 1

PT=8t -8t+2=02(2t-1) =0 t=—
3 1 1V 95

S2Xx+—=—=4x* —x+6=0<=|2x—-= | +==0=PTVN
X 4 16

Cau 3.
1. Taco:

X* +2xy +7(x+y)+2y* +10=0
< 4x% +8xy +28x+28y +8y* +40=0
& (2x+2y+7) +4y* =9(*)

Ta thdy: (2x+2y +7)2 >0nén 4y’ <9< y* < Z do ynguyénnén y* €{0;1} =y e{0;1,-1}
Véi y =0thay vao (*) ta duoc (2x + 7)2 =9tim duoc xe {—2; —5}
Véi y =1thay vao (*) tacod: (2x + 9)5 = 5khong tim dugc x nguyén
Véi y =-1thay vao (*) ta co: (2x + 5)2 =5khong tim dugc x nguyeén.
Vay (x;y) nguyeén tim dwoc (—2;0);(—5;0)

2. Chia f(x) cho x* +2duoc thuong 1a x—3dw x+2
Dé f(x) chia hét cho x* +2 thi x+2chia hét cho x* +2
= (x+2)(x—2)chia hét cho x* +2
= x* —4 chia hét cho x* +2
= x> +2—6 chia hét cho x* +2
= 6chiahétcho x*+2 ma x> +2>2=x" +2€{3;6}:>xe{irl;i2}
Tht lai ta thdy x=1;x=-2 thoa man

Vay v6i x=1;x=-2thi f(x) chia hét cho x* +2



Cau 4

1.

Cau 5.

| D
C
A H O B
Chtrng minh AOAC ~ ADBO
OA AC = 0OA.0OB=AC.BD
DB OB

2
LABAB_ g, AB

= 4AC.BD(dfcm)

oc _AC

Theo cau a ta cd: AOAC ~ ADBO(g.g) = —=
OD OD

OC AC OC _OD
OD OA AC OA

Ching minh AOCD ~ AACO(c.g.c)= OCD = ACO

Ma OA=0B=

Chting minh AOAC = AOMC(ch —gn) = AC = MC(dfcm)

Ta c6: AOAC =AOMC = OA =OM; CA =CM = OC la trung triec cia AM
=0OCL1LAM
Mat khac OA =OM = OB = AAMBvuong tai M
= OC//BM(vi cung vuong gbéc voi AM) hay OC//BI
Chting minh duoc C 1a trung di€ém ctia Al
MK BK KH
IC BC AC
Ma IC=AC = MK =HK = BC di qua trung diém MH (dpcm)

1 1 1 1 1 1 y X z X z vyl 21
P=——t—4=(xty+z)| ——+—+= |=| 2ot — || ——+= |+ —+Z [+ =
l6x 4y =z l6x 4y =z 16x 4y 16x =z 4y z ) 16

Theo BDT ¢6 si ta co: L+i>1<:>y
l6x 4y 4

Do MH//Altheo hé qua dinh ly Ta let ta c6:



Tucyngtu:i+§21<:>z:4x;i+—21<:>z:2y
6x z 2 4y z

:PZQ.Dé'ubéngxéyrakhi x=1;y=2;z=é
16 7 7 7

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 70. PE THI CHON HSG TOAN LOP 8

Cau 1. (4,0 diém)

2 U2
Cho biéu thire p= X 7% [x*+1, 1 2-x
X" =2x+1 x x-1 x"—x

a) Tim DKXD va rat gon P

b) Tim xdé’P:_71

c) Tim gia tri nho nhéat cta P khi x>1
Cau 2. (4,0 di€ém)

2 _3)V 7(x*-9
a) Giai phuong trinh : x+3 6l X 3 = ( )
x—2 xX+2 x> —4

b) Phan tich da thitc sau thanh nhan ti: A=x"+y’ +2z° -3xyz
Cau 3. (4,0 diém)
a) Cho a,b,cla cic s§ nguyén. Chimg minh ring a’+b’+c’—(a+b+c)chia hét cho
30.
b) Giai phuong trinh nghiém nguyén: x* +2y” +3xy +3x+5y =15
Cau 4. (6,0 diém)
Cho tam gidc ABCphan gidc AD.Trén nita mat phang khong chita Abd BC, vé tia
Cxsao cho BCx = %BAC. Cx cat AD tai E; I 1a trung diém DE. Chting minh rang:

a) AABD~ACED

b) AE?>AB.AC

c) 4AB.AC=4AI’-DE’

d) Trung triec cia BCdiqua E

1 1 1
+ +
l1+a 1+b 1+c

Céu 5. (2,0 diém) Cho a,b,cla 3 s6 duwong thoa man: =2.Tim gid tri 16n

nhat cua biéu thitc Q = abc.



HUONG DAN GIAI

Cau 1.
a) bDKXD: x#0;x#1

p X0+ x+1 _ x(x+1) x(x=1) _ x*
(X_lf'>qx—1) (x—lf. x+1  x-1

J— 2 —
b) P2 eP=> - ex=Lim)
2 x-1 2 2

2

2 Cosi
o pP=>_=X 1+1=x+1+L=x—1+L+222,/(x—1).i+2=4®x=2cau2.
x—1 x—1 x—1 x—1 x—1

2 _ 2 7 X2_9
a) X+3 Lol X 3 _ ( )
x—2 X+2 x> —4

DK: x=+2
. X+3 X—3 . . N
bat =u, =v, phuwong trinh da cho tr¢ thanh:
x—2 X+2

u’+6v:=7uv
sSu-uv+6vi—6uv=0

<:>u(u—v)—6v(u—v):O

<:>(u—v)(u—6v)=0c>[uzv

u=6v
, , X+3 x—3 2 2
Xét u=vta co: = =X +3Xx+2x+6 =Xx"-3x-2x+6 < x=0(tm)
x—2 x+2
Xét u=6v ta co: X+3:6 x=3

Xx—2 ‘X+2
= x> +3x+2x+6 =6x>—18x—12x+36
< 5x2-35x+30=0

X =

5 X
SX -7x+6=0<

Vay S={0;1;6}

b) A=x’+y’+7°—3xyz



Cau 3.

a) Hoc sinh bién d6i dwoc
a’-a=(a-2)(a-1)a(a+1)(a+2)+5a(a—1)(a+1)
Lap luan dwoc a’ —a:30; b>-bi30; ¢ —c:30, két luan
3b) Bién d6i vé dang : (x+y+2)(x+2y+1)=17=1.17=17.1=-1.-17 =-17.-1
Xét 4 trudmg hop = (x;y) ={(30;-15);(~18;17);(12;-15);(-36;17 )}

Cau 4.

a) Xét AABDva ACED co: BAD =BCE [= %BACJ ; ADB = CDE (d6i dinh)

= AABD ~ ACED(g.g)

b) Xét AABDva AAECcé:

BAD = EAD(: %BAC) ; ABD = AEC(AABD = ACED) = AABD ~ AAEC(g.g)

AB _AE
AD " AC

Vay AE’ > AB.AC
c) Tacé: 4AI° ~DE? =4AT* —4DI* = 4.(AI-DI)( AL+ DI)=4AD.(AI+IE)=4AD.AE

= AB.AC = AD.AE < AE*(AD < AE)

Ma AD.AE = AB.AC (cu b)=> 4AB.AC = 4AT* - DE
d)
+)AABE ~ AADC

ViBAD = DAG 22 - 2D — (AD.AE = AB.AC)
AE AC

= AABE ~ AADC(c.g.c)= AEB=ACB
Xét ABDEva AADCcé: BDE = ADC(d6i dinh); BED = ACD
= ABDE ~ AADC(g.g) = DBE = DAC=BCE

= ABEC can tai E=Trung truc BCqua E
Cau 5.



Ta co: 1 =1— 1 +1 1 b < >2 be
Tic 1+b 1tc b(1+c)
Tuongtu
1+a 1+c 1+c 1+a 1+b
21.2 .2
>3 a‘b’c
(1+a)(1+b 1+c 1+a 1+b 1+c)

(1+a)(1+b)(1+c) (1+a)(1+b)(1+c)

a=b=c
A " " 2 1
Dau "="xayra &4 1 1 1 <:>a=b:c:E

1+a 1+b :1+c a

(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)
DE 5O 71. BE THI CHON HSG TOAN LOP 8

Céu 1(1.5 diém): Thyc hién phép tinh
a) 98.28 — (18*-1)(18*+1)
b) 2x - 12 +2(2x - 1)(x + 1) + (x + 1)2

o 2x 41— |:[ 2o
1-2x 2x -1

Cau 2(1.5 diém): Phan tich cac da thiic sau thanh nhan ti

a) x> —9x
b) 4x?> - 3x -1
¢) ab( a - b) +bc(b-c) +ca(c-a)
Cau 3. (1.5 diém):
a) Chttng minh rang: Néu aeN, a>1thi A = (a?+a+1)(a2+a+2) - 12 1a hop s8
b) Cho 10a2 = 10b? — c2. Chttng minh ring: (7a —3b —2c)(7a — 3b + 2c) = ( 3a — 7b)?

a’+4a+4
a’+2a—-4a-8

Cau 4(1.5 diém): Cho A =

a) Rut gon A

b) Tim sO nguyén a d€ A 1a s6 nguyén

Cau 5(3.25 di€m): Cho tam gidc ABC vudng tai A (AC > AB), duong cao AH. Trong nira
mat phang bo AH c6 chita C, vé hinh vudng AHKE. Goi P 1a giao diém ctia AC va KE



a) Ching minh AABP vudng can

b) Goi Q la dinh th tu ctia hinh binh hanh APQB, goi I la giao diém cua BP va AQ.
Chting minh H, I, E thang hang

c) Tt gidc HEKQ 1a hinh gi? Chitng minh

Cau 6(0.75 diém): Tinh dién tich hinh thang ABCD ( AB // CD), biét AB = 42cm, A=45";

B=60° va chiéu cao ctia hinh thang béng 18m.

HUONG DAN GIAI
Caull.

a/ 98.25— (18-1)(18%+1)=18%— (188 —1)=18—185+1=1

b/ (2x - 1)2+2(2x - 1)(x + 1) + (x + 1)2= [(2x—1)+(x+1)]2 = (3x)2 =9

2— — J—
B PUTID S N PO S D OO S Y PO S O S B e
1-2x 2x -1 2x -1 2x -1 2x -1 2x—1
_ 4 2
2x—-1"2x-1

Cau 2.
a/ x® = 9x = x(x? - 9)= x(x + 3)(x -3)
b/4x2-3x-1=4x>+4x—-x-1=(4x2+4x) - (x + 1)=4x(x + 1) = (x + 1) = (x + 1)(4x - 1)

—2x?

¢/ ab(a-b)+bc(b-c)+ca(c-a)=ab(a-b)+Db?—bc?+ac?-a%
=ab( a-b) + ( b?*c — a’c) + (ac?>—bc?) = ab( a - b) + ¢( b* a?) + c*(a-b)

=(a-b) [(ab—ac)—(bc—&)} =(a—b)[a(b—C)—C(b—C)]

=(a-b)(b-c)(a-0
Cau 3.
a/bata*+a+1=x(1)
A=x(x+1)-12=x2+x-12=x>-3x +4x - 12
= (X2 =3x) + (4x — 12) =x(x - 3) +4(x - 3)
=(x-3)(x+4)
Thay (1) vao biéu thtrc A, ta c6
A=(a?+a-2)(a®+a+)5)
=(a®+2a—-a-2)(a®+a+)5)

=(@a-)(a+2)(@*+a+5)



Ta thdy Ala-T;Ala+2;Ala’ +a+5
Vay A la hgp s6
b/ VT = (7a — 3b)? — 4¢? = 49a?- 42ab + 9b? — 4¢?
ma 10a? =10b? + c? nén 2 = 10a2 — 10b?
nén VT =49a? — 42ab + 9b? — 4(10a2 - 10b?)
= 49a? — 42ab + 9b? — 40a? + 40b?
=9a2 — 42ab +49b? = (3a — 7b)? = VP

Cau 4.
(a+2)2 (a+2)2 (a+2)2 1
a/ A= = = ~ =
(a3—2a2)+(4a2—8a)+(4a—8) (a—2)(a2+4a+4) (a-2)(a+2) a-2
b/ DéAcZ = € Znéna-21lawdccaa

a—

Véia-2=1thia=3
Véia-2=-1thia=1.

Vay a e{—l;l} thi A la s6 nguyén

Cau 5.

a/ CM duoc ABHA =APEA (g.c.g)

= AB = AP ma BAP =90° (gt)

Vay ABPA vuodng can

b/Ta c6é: HA=HK

=H nam trén duong trung triec cia AK
Taco: AE=KE

=FE nam trén duong trung tric ctia KA



APBK vudng c6 IB =IP (t/c d/c hbh ABQP)

=IK=IP=IB (¥)

Ta c6 ABQP 1a hbh(gt), c6 BA= AP (ABPA vuong can tai A) = APQB la hinh thoi, ma
BAP =90° (gt)

= APQBIla hinh vuong nén PI = TA(*¥).

Tt (*) va(**) suy ra IK =TA nén I nam trén duong trung triec cia AK
Vay H, I, E thang hang.

¢/ Ta c6 APQB Ia hinh vuong (cmt) nén AP = BQ

ma IK = ? = 1K= AQ

AAKQ co Al =1Q(t/c &/c hv)

Ma IK = % (cmt) = AAKQvuong 6 K

= AK 1 KQ ma AK 1 HE (EAHK la hv) =QK // HE

Vay HEKQ Ia hinh thang
Cau 6.
D C .
A g°
A B

Qua A va B ké AA’ va BB’ vudng goc véi CD.
Tt giac ABB’A’la hen va A’A =BB’ =18m
A'AB=90°,DAB=45" = A' AD =45’

Do d6 2 A’AD vudng can

=A'D=A’A =18m

B'BA =90°,CBA =60° = B'BC =30"

vi thé trong tam gidc vudng B’'BC

B
tacoB'C= TC Theo dinh 1i Pi ta go, ta c6: B'C> = BC?-B’B?



= B'C? =4B'C2-B'B?
= 3B’C? = B'B?

—pc=23B_18
NG
TR’ 4 Y 18 18
Suyra: CD=A'B -A'D-B'C=42-18-—==24——=(cm)
NN

Vay Sasco =%(AB+CD).A'A = %[42+ 24 —1—8j18 ~498,6 (cm?)

Na

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 72. PE THI CHON HSG TOAN LOP 8

? g - 4
Cau 1. (2 diém) Cho biéu thirc A= 29X, X*
x+1 x"—x+1 x’+1

a) Rut gon biéu thie A

b) Chting minh rang gia tri cia Aludén duong véi moi x # -1
Cau 2. (3 diém)

a) Chttng minh rang: Véi moi x € Q thi gid tri ctia da thic :

M= (x+2)(x+4)(x+6)(x+8)+161é1 binh phwong cia mot s6 hiru ti

b) Giai phwong trinh : ‘x + 1‘ = ‘X(X + 1)‘
Cau 3. (1,5 diém) Da thitc P(x)bac 4 c6 hé s6 bac cao nhat 1a 1. Biét P(1) =0;
P(3)=0;P(5)=0.
Hay tinh gia tri cua biéu thiec Q = P(—Z) +7P(6)
Céu 4. (2,5 diém) Cho tam gidc ABCvuong tai A, duwong phan gidc AD. V& hinh vuong
MNPQ cé M thudc canh AB, N thudc canh AC, P va Q thudc canh BC. Goi Eva F [an luot
la giao diém ctia BN va MQ; CM va NP. Chiing minh rang

a) DEsong song véi AC

b) DE=DF;AE=AF
Cau 5. (1 diém) Chting minh bat dang thuc:

a b C
+

3 s .
+ >—vdia=b>c>0
a+b b+c c+a

HUONG DAN GIAI



Caul.

X 3_3x  x4id _x(x2—x+1)—(x+1)(3—3x)+x+4

a) TaCé:A:x+1_x2—x+1+x3+1_ (x+1)<x2—x+1)

X2 +2x+1 (X+1)(X2 +X+1) XA +x+1
- (x+1)(x2—x+1) - (x+1)(x2—x+1) CxP-x+1

X
x2+x+1_( 2

b) V&imoi x#—1thi A=— = -
X" =x+1 ( 1) 3
X—=| +—

2 2
Vi (x+1] +§>O;(x—1] +§>O,Vx¢—1:>A>O,Vx¢—1
2) 4 2) 4
Cau 2.
a) Tacé: M=(x"+10x+16)(x* +10x+24)+16
Pit a=x"+10x+16
Suyra M=a(a+8)+16=a’+8a+16=(a+4)
2
Vay M :(x2 +10x+20) (dpcm)
b/‘x+1‘:‘x(x+1)‘
o x(x+1)|~[x+1|=0 < x| [x+1|-|x+1| =0 < [x+1].(|x]-1) =0
x+1=0 [x+1=0 [x=1
= - -
X[-1=0 " |[x/=1 x=-1
Cau 3.Ta c6: P(x)i(x—1),(x—3),(x~5)
Nén P(x)cc') dang P(x):(x—l (x—3)(x—5)(x+a)
Khi d6: P(-2)+7.P(6) =(-3).(-5).(-7).(-2+a)+7.53.1.(6 +a)

=-105.(-2+a)+105.(6+a)
=105.(2—a+6+a)=840

Cau 4.



a) Chtng minh duoc E=@=E=ﬁ=@:>DE//NChay DE//AC
EN QP MQ AC DC

b) Do DE//AC=DE_BD g BD oy ()
CN BC BC

Tuong tu: DF = Q.BM (2)
BC

Tte (1) va (2) suy ra v _Bp
DF CD BM
vy BD_AB L CN_AC . DE_ ., v pp

a—=—-va —=——nén
CD AC BM AB DF
Ta co: D1 =DAC:DAB:D2 = AADE =AADF = AE = AF

Cau 5.

Goi vé trdila A, ta co:



3 a 1 b 1 C 1
A-== —— |+ - |+ —==
2 a+b 2 b+c 2 c+a 2

a-b b-c c—a

2(a+b) 2(b+c) 2(c+a)

a-b +(b_a)+(a_c)+ c—a
2(a+b) 2(b+c) 2(c+a)

a-b 1 B 1 +a—c 1 _ 1
2 la+b b+c 2 |b+c c+a

_a-b c-a a—c a—-b

Viay A>—

a3

2 (a+b)(b+c) 2 (b+c)(c+a)

(a—b)(a—c)( 4,1 j

2(b+c) la+b c+a

_ (a=b)(a=c)(b—c) >0(Do a>b>c>0)

2(b+c)(a+b)(c+a)

(6)

2

(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)

PE SO 73. PE THI CHON HSG TOAN LOP 8

CAau 1. Phan tich thanh nhan ttr:

a) a’+2a*-13a+10

b) (a2+4b>-5) ~16(ab+1)’

Cau 2. Cho 3 s0 tw nhién a, b, c. Chtitng minh rfang néu a+b+cchia hét cho 3 thi

+b® +¢c® +3a% +3b? + 3c*chia hét cho 6

Cau 3. a) Cho a—b=1. Chttng minh a* +b’ 2%

b) Cho 6a—5b =1.Tim gid tri nhé nhat cua 4a* +25b”
Cau 4. Da thtrc bac 4 c6 hé s6 cao nhat la 1 va thdéa man (1) =5;f(2) =11;£(3) =21.Tinh

f(~1)+£(5)

Cau 5. Cho tam giac vuong can ABC(AB = AC).M 1a trung diém ctia AC, trén BM lay di€ém
N sao cho NM =MA:CNcit AB tai E. Chttng minh :

a) Tam giac BNE dong dang véi tam giac BAN

by NC_NB
AN AB



HUONG DAN GIAI

Cau 1.
a) Tanhan thdy a=1,a=2la nghiém cua da thic nén:

a’+2a’ —13a+10:(a—1)(a—2)(a+5)

(a? +4b> ~5)" ~16(ab+1)" =(a® +4b> ~ 5+ 4ab+4)(a” +4b* ~5-4ab4)

[(a+2b)" -1 (a-2b) -9

(a+2b+1)(a+2b-1)(a—2b-3)(a—2b+3)

b)

Cau 2.
A=a+b+ci3=2A:6;B=a’+b’+c’>+3a*+3b*+3c?
C=B+2A=a’+3a*+2a+b’+3b” +2b+c’ +3c” +2c
=a(a+1)(a+2)+b(b+1)(b+2)+c(c+1)(c+2)

a(a +1)(a +2),b(b +1)(b+2) ,c(c+1)(c+2)1a tich ctia 3 s6 nguyén lién ti€p nén chia
hét cho6 = C:6=B:6
Cau 3.

a) Tt a-b=1=a=1+b=a’ =1+2b+b’, thay vao dang thitc can chting minh ta cé:

1+2b+2b22%

= 4b> +4b+120=(2b+1) >0.BDT nay ludn dang . Vay a*+b’ z%

Ddu "="xay ra <::>(2b+1)2 =0

b) Dit x=2a,y=-5b. Ap dung bat ding thizc Bunhiacopxki ta co:
1 1
3 9+1)=x*+y* > —hay 4a’ +25b> > —
( x+y) (x +y )( + ):>x +y 1o hay 4a + 10

D&u bang xay ra <:>é:lc>3y:x<:>—15b:2a<:>6a:—45b<:>
Xy
a=—

Cau 4.
Nhan xét g(x) =2x> +3 thoa man g(1)=5;g(2) =11;g(3) =21
Q(x) =f(x) —g(x)la da thitc bac 4 c6 3 nghiém x=1,x=2;x=5



Vay Q(x) =(x—1)(x—2)(x—3)(x—a); ta co:

f(-1) = Q(-1)+2(=1)* +3 =29+ 24a
£(5) =Q(5)+2.5> +3=173—24a
= f(-1)+£(5) =202

Cau 5.

A E B

a) AANCvuodng tai N (vi AM =MC=MN)

CNM +MNA =90° & BAN + NAC =90°

Ma MNA = NAC = CNM =BAN
Mit khac CNM = BNE (d06i dinh) = BNE = BAN = ABNE ~ ABAN

b) Trén tia d6i tia MN ldy diém Fsao cho FM=MN
Tt gidc ANCFIa hinh chit nhat (vi 6 2 dwong chéo bang nhau va cat nhau tai trung diém
mbi duong)
= CE//AF = AFB =ENB (dong vi)= ABAN ~ ABFA

FA- BF NC AB+NB NC NB
= = = = = = +1(dfcm)
AN BA AN AB AN AB

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)

PE SO 74. PE THI CHON HSG TOAN LOP 8
Cau 1. (6 diém)

. 1 1 1 1
a) Giai phuong trinh: — +— +— S
X" +9x+20 x"+1Ix+30 x" +13x+42 18

b) Cho a,b,claba canh ctia mdt tam giac. Chitng minh rang:

a b C
A= + +
b+c—a a+c-b a+b-c

>3



Cau 2. (5 diém)
¢) Chiing minh rang néu tong cta hai sd nguyén chia hét cho 3 thi tong cac lap
phuong cuia chuing chia hét cho 9
d) Tim c4c s6 nguyén n dé n° +1 chia hét cho n® +1

Cau 3. (3 diém)

a) Cho 3 s8 duong a,b,ccé tong bang 1. Chiing minh rang; 1 +%+ -29
a c

b) Cho a,bduong va a*” +b** =a*" +b** =2 + p**.

Tinh a*"! +b*"
Cau 4. (6 diém)

Cho tam giac ABCvuong tai A. Goi M la mot diém di dong trén AC. Twr C vé
duong thang vudng gdc véi tia BM cat tia BM tai H, cat tia BA tai O. Chiing minh rang:
a) OA.OB=0OCOH

b) OHA c6 s6 do khong doi
c) Tong BM.BH+CM.CA khong doi
HUONG DAN GIAI

Cau 1.
a) DKXD: X#~4;x#-5x#—6;x#~7

Phuong trinh tré thanh:
1 1 1 1

(x+4)(x+5)  (x+5)(x+6) (x+6)(x+7) 18
1 1 N 1 1 N 1 1 1

x+4_x+5 x+5_x+6 x+6_x+7_E
1 B 1 _i
x+4 x+7 18

S 18(x+7)—18(x+4)=(x+7)(x+4)

x=-13
S (x+13)(x-2)=0<=
(xe13)(x-2) -0 "7
b) bat b+c—a=x>0; c+ta-b=y>0; a+b-c=z>0
fodésuyraa=y+Z;b=X+Z;c:X+y
2 2 2

Thay vao ta duoc:

A=y+z+x+z+x+y=1 Yo X4 242 | Xy 2
2x 2y 2z 2|\x y z X zy




Tt d6 suy ra AZ%(2+2+2)hay A>3<a=b=c
Cau 2.
a) Goi 2 s0 phai timla ava b, ta c6 a+bchia hét cho 3
Ta cé: a’ +b’ :(a+b)(a2—ab+b2):(a+b)[(a+b)2—3ab}
Vi a+bchia hét cho 3 nén (a+b)’ —3ab chia hét cho 3.
Do vay, (a +b)[(a+b)2 —3ab} chia hét cho 9
b) n5+15(n3+1)<:>(n5+n2—n2+1)5(n3+1)
@nz(n3+1)—(n2—l)f(n3+1)
<:>(n—1)(n+1)5(n+1)(n2—n+1)
on-1in-n+1
:n(n—l)fnz—n+1
Hay n2—nfnz—n+1:(n2—n+1)—15(n2—n+1)
=1in’-n+1

Xét hai treong hop:

=0
+) 1r12—r1+1=1<:>1r12—r1=0<::>{n
n=1

+) n’-n+l=-1<n’-n+2=0,khdng cé gid tri ctia n thoa man

Cau 3.
a a a
1 a ¢
aTr a+b+c=1=2{—=1+—+—
b c b
1:1+—+E
C C

:>1+1+1:3+ E+E + 2450 E+E 234+2+2+2=9
a b c b a c a c b

~ : 1
Dau “=" xay ra <:>a=b=c=§

b) (azool+b2001)(a+b)_(a2000 +b2000)ab:a2002 4 p2002
:>(a+b)—ab:1

a=1

<:>(a—1)(b—1):0<:{b:1



b =1(tm)

V6i a=1=b* =p™" =
b =0(ktm)

a=1(tm)

V6i b=1=a’ =a*"" =
a = 0(ktm)

Vay a=1;b=1=a"" +b*"" =2

Cau 4.
B K
d) ABOH~ACOA(gg)= OB _OH _ 5A0B=0HOC
OC OA
e) OB _OH = oA _ O—Hvé O chung = AOHA ~ AOBC

OC OA OC OB

= OHA = OBC (khong d6i)
f) V& MK L BC;ABKM ~ ABHC(g.g)

_,BM_BK . BMBH=BKBC (3)
BC BH

ACKM ~ ACAB(gg)= M _ K, cMmca=BCCK)
CB CA

Cong tirng vé cua (3) va (4) ta co:

BM.BH + CM.CA = BK.BC+BC.CK =BC.(BK+KC)=BC’* (Khong d3i)

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)
PE SO 75. PE THI CHON HSG TOAN LOP 8

2x-9 _x+3_2x+4
x> =Bx+6 x—-2 3-x

Cau 1. (4 di€ém) Cho biéu thitc A =



a) Ruat gon bi€u thic A
b) Tim x d€ Anhan gia tri la mot s6 nguyén
Cau 2. (4 diém)

2 2
a) Giai phuong trinh: X —oxtl +2= X ol
2x+1 x+1
b) Giai phuong trinh: x°-7x>-8=0
Cau 3. (3 diém)
a) Phan tich da thitc sau thanh nhan tir: x*° +x+1
b) Tim s6 nguyén x thoa man ca hai bat phuong trinh
X2.X,08 v 1oL 30X
5 2 6 4

Cau 4. (3 diém)

a) Tim cac cap s nguyén (x; y) thoa man: y* +2xy —3x-2=0
b) Cho x,ythéa man xy >1.Chting minh rang:
1 1 2

+ >
2 1+y®  1+xy

1+x

Céu 5. (6 diém)
Cho tam giac ABC cé ba géc nhon, cac duong caao BD,CE cat nhau tai H
a) Ching minh AABD ~ AACE
b) Chttng minh BHHD = CH.HE
¢) N&i DvéiE, cho biét BC=a, AB= AC =b.Tinh d6 dai doan thang DE theo a

HUONG DAN GIAI

Cau 1.a) DPKXD: x#2,x#3

2x-9 _X+3+2X+4
(x-3)(x-2) x-2 x-3

x> +2x-8 (x+4)(x-2) _ x+4

(x=3)(x-2) (x=3)(x-2) x-3

x+4 7
=1+
x—3 x—3

A=

b) Tacod: A=

D& AcZthi x-3eU(7) ={£1;+7} = x e {—4;2;4;10}

Két hop véi DKXD ta duoc x € {—4;4;10}



Cau 2.
1
a) DKXD: x# ~1x# -~

x? —5x+1 x> —4x+1
+2=—

2x+1 x+1
2_ 2_
X 4x+1+1+x 5x+1_|_1:0
x+1 2x+1

x2—3x+2+x2—3x+2 _
x+1 2x+1

y

x=2 (TMDK)
_=2
3

-2
Vay S=<:1,2,—

b) X6—7x3—8:O<:>(x3+1)(x3—8):0<:{xa :_1@{’(:_1:8:{—1;2}

x> =8 x=2

Cau 3.
a) X +x+1=x"—x*+x*+x+1
( 1)+(x2+x+1)
XZ(X9+1) ’
x2(x9+1)(x3 1)(x +X +1) (x2+x+1)
x> (x9+1) X— 1)(X +x+1)(x +X +1) (x +x+1)

(x2+x+1) |:X2 (x ) (x +X +1)+1]

(X 1)+x +x+1

b) Giai bat phuong trinh (1): 3X5_2 > §+0,8
3x — 2_§>§
2 10
x—4 8

> —ox-12>20=x>12
10 10



2x-5 3-x
>

Giai bat phwong trinh (2): 1-

4
3—-x 2x-5
1>
6
<:>1>X—_1<:>X_13<0<:>x<13
12 12

Vi x la nghiém chung cua hai bat phwong trinh (1),(2) =>x=12

Cau 4.
a) Taco:
Y2 +2xy—=3x-2=0 < x* +2xy+y’ =x" +3x+2
()& (x+y) =(x+1)(x+2)
VT cua (*) la s6 chinh phuong ; VP cua (*) la tich ctia hai s6 nguyén lién ti€p nén phai c6
mot s6 bang 0
x+1=0 x=-1=y=1
< 2=
x+2=0 X=-—2=y=2
Vay c6 2 cip s6 nguyén (x;y) = {(—1;1);(—2;2)}
b) Ta co:
1 1 2
+ 2>
1+x* 1+y® 1+xy

@[1_1}{1_1]20
1+x> 1+xy 1+y> l+xy
x(v=x) . ylx=y)
(1+x2)(1+xy) (1+y2)(1+xy)_

(y=9) (v-1) |
o)1y ) () )

Vix>Ly2l=xy>21=xy-1>20=BDT (2) luéon dang nén BDT (1) dung.

=

L n_mn 2 _
Dau "="xayra < x=y

Cau 5.



= DE=

B C

a) Xét AABDva AACEcé: Achung; ADB=AEC=90° = AABD ~ AACE(g.g)
b) Xét ABHE va ACHD c¢:

BEH = CDH =90°; BHE = CHD (d4i dinh)

— ABHE ~ ACHD(g.g) = o2 - BE _ B HD - CHHE
CH HD
A
D
E
C
|:
B
c¢) Khi AB=AC=Dbthi AABCcan tai A
Suy ra duwoc DE//BC = DE_AD = DE= ADBC
BC AC AC
Goi giao diém ctia AHva BC la F= AF | BC,FB=FC = %
2
ADBC ~ AFAC= 2€ _BC _ po _BCIC_a
FC AC AC  2b

aZ

ADBC (AC-DC)BC (b_ij'a ~a(2p’-a?)

AC AC - b 2b?

(Hoc sinh lam cich khic néu ding van dwoc diém toi da)



PE SO 76. PE THI CHON HSG TOAN LOP 8

Cau 1. (2,5 diém)
a) Chobasod a,b,cthéa man a+b+c=0.Chiing minh rf”mg ab+bc+ca<0
b) Cho f(x)=ax” +bx+cvdi a,b,cla cc sd thoa man 13a+b+2c=0
Ching t0 rang f(—2).f(3) <0
¢) Tim gid tri nho nhat ca bidu thic M=x>+y° —xy —x+y+1
Cau 2. (2,0 diém)
Giai cac phuong trinh sau:
a) x—1 N X-2 x-3_x-4
2013 2012 2011 2010
Cau 3. (2,5 diém)
Cho hinh vuoéng ABCD. M la mét diém tuy y trén dueong chéo BD. Ha ME vuong

b)(2x-5) ~(x-2) =(x-3)’

goc voi AB, MF vudng gbc voi AD

a) Chtng minh DE L CF

b) Chttng minh ba duong théng DE, BF,CM dBng quy

c) Xac dinh vi tri diém M trén BD dé€ dién tich t& gidc AEMF 16n nhat
Cau 4. (2,0 diém)

Cho hinh binh hanh ABCD(AC > BD).Goi G, H Ian lugt la hinh chiéu ctia C 1én AB

va AD. Chttng minh

a) AABC~AHCG

b) AC?=AB.AG+AD.AH
Cau 5. (1,0 diém)

Chting minh rang véi moi s6 nnguyén dwong thi: 5" (5“ + 1) —-6" (3“ +2" )591



HUONG DAN GIAI
Caull.

a) Cé: a>+b* >2ab;a” +c* >2ac; b’ +c* >2ac
Cong duoc: 2a® +2b” +2¢” >2ab+2ac+2bc <>a”> +b” +c” >ab+ac+bc (1)
a+b+c=0<=a’+b*+c*+2ab+2ac+2bc=0<—a’>—b*—c* =2ab+2ac+2bc

(1) véi (2) dwoc 3ab+3ac+3bc <0 <>ab+bc+ca<0

b) f(-2)=4a-2b+c;f(3)=9%+3b+c
C6 f(-2)+£(3)=13a+b+2c=0 nén:
Hoac: f(-2)=0va £(3)=0=£(-2)£(3)=0(1)
Hodc : f(—2)va f(3)1a hai s6 d6i nhau = f(-2).£(3)<0(2)
Tir (1) va (2) duoc £(-2)£(3)<0

Q) AM=4x"+4y’ —4xy —4dx+4y +4
=(2x—y-1) +3y* +2y +3

=(2x—y—1)2 +3[y2 +§Y+%j+§

3
2 1Y 8
—(2x—y—1) +3(y+§j +§

Gi4 tri nho nhat ctia 4M 13 % o 3 nen

Gié tri nho nhat caa M1a % &

Cau 2.
a) Ta co:
x—1 X—2 x—4 Xx—3
= -1+ -1= -1+ -
2013 2012 2010 2011
x—2014 N x—-2014 x-2014 N x—-2014
2013 2012 2010 2011

< (x—2014) L, L1 11,
2013 2012 2010 2011
< x=2014
b) bat 2x-5=a; x—2=b=a-b=x-3

1

(2) Cong



Phuong trinh da cho tré thanh: a® —b’ = (a—b)3
<:>(a—b)(a2 +ab+b2):(a—b)(a2 —2ab+b2)
<::>(a—b)(a2 +ab+b’ -a’ +2ab—b2):0
c>3ab(a—b)=0

a :0:>x:E

S b=0=>x=2
a=b=>x=3

Cau 3.
A E B
[+
F
D C

a) Chung to dwoc AE=DF (cung bang MF)
Chting t6 duoc ACDF = ADAE = FCD =EDA

Co: EDA va EDC phu nhau= ECDva EDA phu nhau hay CF L DE
b) Twong tw co CE L BF

Chtrng minh dwoc CM L EF

Goi G la giao diém caa FM va BC;Hla giao diém ctia CM va EF.

MCG = EFM (hai HCN bang nhau)

CMG = FMH (d6i dinh) = MHF = MGC =90°

CM, FB,EDIa ba dwong cao cua ACEF nén ching dong quy

2 . 2 (AE+ME)’
o) (AE-ME) >0nén (AE+ME) >4AEME < AEME<*———~

2
S o S Af .Ma AB la hdng s6 nén S, . 16n nhat < AE=ME

Luc do M la trung diém ctia BD



Cau 4.

A D H
CG_BC _BC
CH DC BA
Va ABC =HCG (cung bu v6i BAD) = AABC ~ AHCG
b) Goi E, Flan luot la hinh chiéu caa B,Dtrén AC.

AF _AD
AH AC

AE _ A_g — AEAC = AG.AB

a) Chting to dugc ACBG ~ ACDH =

AAFD ~ AAHC = = AF. AC=AD.AH

AAEB ~ AAGC =

Cong duwoc: AFAC+AEAC=AD.AH+AG.AB
< AC.(AF+AE)=AD.AH+AG.AB

Chting t6 duoc: AE =FC.Thay duoc:
AC.(AF+FC)=AD.AH+AG.AB= AC’ = AD.AH+AG.AB
Cau 5.
A=5" (5“ +1)—6“ (3“ +2“)=25“ +5"—18" —12"
A= (25“ —18“)—(12“ -5 ).A chia hét cho 7
A= (25“ —12“)—(18“ —5" ).A chia hét cho 13
Do (13,7) =1nén A chia hét cho 91

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)
PE SO 77. PE THI CHON HSG TOAN LGP 8

Cau 1. (6 diém)



1. Giai phuong trinh sau:
a.(2x +x-2013) +4.(x* ~5x - 2012 =4.(2x¢ +x~2013).(x* ~5x~2012)
b) [x—1|+[x+3|=4
2) Chitng minh bat dang thitc sau:
x> +y° +2° 2 Xy +xz+yzvoi moi X,y,z
Céu 2. (5 diém)
1. Tim da thtee f(x)biét rang: f(x) chia cho x+2duw 10, f(x) chia cho x—2dw 24, f(x)
chia cho x*> —4 dwoc thwong la —5x va con du.
2. Tim nghiém nguyén ctia phwrong trinh sau: x*> —xy = 6x—5y —8

Céu 3. (2 di€m) Cho a,b>0va a+b=1.Tim gia tri nh6 nhat ctia biéu thirc:

2 2
M =(1+1j +(1+lj
a b
Cau 4. (7 diém) Cho tam gidc ABCvudng tai A (AC> AB), duong cao AH (HeBC). Trén
tia HC 14y diém Dsao cho HD = HA.Puong vudng géc véi BCtai D cat AC tai E.

1) Chtng minh rang ABEC ~ AADC.Tinh d6 dai doan BE theo m = AB
2) GoiM la trung diém ctia doan thang BE. Chttng minh ABHM ~ ABEC. Tinh s8 do

ctia goc AHM
3) Tia AM cit BC tai G. Ching minh =0 =110 _
BC AH+HC
HUONG DAN GIAI
Cau 1.
1)
=2x% +x—201
a) Dit: a=2x"+x-2013
b=x*>-5x-2012

Phuong trinh da cho tro thanh:
a’+4b* =4ab = (a-2b) =0 a-2b=0<a=2b
Khi d¢, ta co:
2x* +x-2013 = 2(x2 —5x—2012) < 2x% +x—-2013 =2x" —10x — 4024

<:>11x=—2011<:>x=i011

S:{—zon}
11



b) Lap bang xét ddu cac nhi thirc: x—1va x+3
Xét x<-3 (1)
Phuong trinh < 1-x-3-x=4 < x=-3(khong thoa (1))
Xét -3<x<1 (2)
Phuong trinh < 1-x+x+3=4<0x=0(Thoa man véi moi xe R/-3<x<1
Xét x>1 (3)
Phuong trinh < x-1+x+3=4<2x=2<x=1 (thoa man (3))
Két luan: Vay phuong trinh c6 nghiém -3<x<1
2) Co (X—y)2 +(y—z)2 +(z—x)2 >0v6imoi X,y,z
SXE=2xy+y  +y —2yz+7° +2° —2zx+xX >0
<:>2(x2 +y’ +Z2)22(xy+yz+xz)
SX+y +727 2 xy+yz+xz (dpcm)
Cau 2.
1) Gia st f(x) chia cho x* —4 duoc thuong 1a —5x va con dw la ax+b.
Khi do: f(x) = (x2 —4).(—5x)+ax+b
x=2

Xét cac gia tri riéng ctia x sao cho x° —4:O<:>(x—2)(x+2):0<:> 5
X=-

Véi x=2=1(2)=2a+b

Véi x=-2=f(-2)=-2a+b

7

2

1

Theo dé Cau, ta co: {
7

f(2)=24 {2a+b=24 a=
=

=
f(-2)=10 ~ |-2a+b=10 " |, _

Do dé: f(x) = (x2 —4)(—5x)+%x+17

Vay da thttc f(x) can tim cé dang: f(x) =-5x +%x +17
2) X —xy=6x-5y-8<x* —6x+8=y(x-5) (2)

X2 —6x+8

= (vi x =5khong la nghiém ctia phuong trinh (2))

X=5
3 A A S
<:>y:x—1+—5.V1 X,y nguyén nén x—>51a wdc cua 3
X_

Hay x—5e{—1;3;1;—3} hay xe{4;6;8;2}

Khi x=2=y=0 Khi x=4=y=0



Khi x=6=y=38 Khi x=8=y=8
Vay phuong trinh c6 nghiém nguyén la (x,y) € {(2 0) (4 O) (6 8) (8 8)}

Cau 3.

2 2
M=(1+a+bj +[1+a+b) (Vi  a+b=1)

M= (z+_j (2+—2

2
M= 4+@+b—+4 a—
a a’ b b2
2 2
M=8+ b—+a— w4 2205842442 -18(Co-si)
a’> b’ b a

Dau "="xay ra <:>a=b&a+b:1<:>a=b:%

Vay MinM:18<:>a:b=%

Cau 4.

H G D c
CD CA

Chd inh ACDE ~ ACAB -
a) Chung mi (g-8) CE-CB

Hai tam gidc ADCva BECc¢:

C chung; S; = E—B(cmt) = AADC ~ ABEC(c.g.c)

Suy ra BEC= ADC =135 (vi tam gidc AHDvudng can tai H theo gt)

Neén AEB =45".Do d6 tam gidc ABEvuong can tai A. suy ra BE= AB\jE = m\/i

BM 1 BE _1 AD

a6
b) Taco: 5= =2 362 AC

..(do ABEC ~ AADC)

Ma AD= AH\/E (tam gidc AHDvuong can tai H)



BM 1 AD 1AH\/_ AH
BC 2 AC 2° AC .2AC

AH_BH
AC  AB

BM BH _BH

Nen 2M _ — 22 (BE=+2AB
"BC \2AB BE( Y248)

Do d6 ABHM ~ ABEC(c.g.c) = BHM = BEC =135° = AHM = 45"

Nén

Ma AABH ~ ACBA(g.g) =

c) Tam gidc ABEvudng can tai A, nén tia AM con la phan giac BAC

Suy ra AG la phan gidc BACsuy ra: g]é 2](3:
y A8 _ED — (AABC ~ ADEC) = AH(ED//AH) ab
AC DC C HC
Do dé: GB HD GB HD GB _ HD

GC HC GB+GC HD+HC BC AH+HC
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 78. PE THI CHON HSG TOAN LOP 8

Caul. (4,0 diém)
1. Phan tich da thirc sau thanh nhan tt: x* +2013x* +2012x + 2013

2 2
2. Rat gon biéu thikc sau: A = X . 2 _ 2x - 1—1—3 :
2x*+8 8—4x+2x" —x° x x

Cau 2. (4,0 di€m)
1. Giai phuwong trinh sau:

(22 +x-2013) +4.(x° —5x—2012)2 = 4.(2x¢ +x-2013)(x* - 5x~2012)

2. Tim cdc s6 nguyén X,y théa man: x° +2x* +3x+2 =y’
Cau 3. (4,0 diém)
1. Tim da thic f(x)biét rang: f(x) chia cho x+2du 10, f(x) chia cho x—2dw 24, f(x)
chia cho x* —4 dwoc thwong 1a —5x va con duw
2. Chitng minh rang:
a(b—c)(bJrc—a)2 +C(a—b)(a+b—c)2 =b(a—c)(a+c—b)2

Cau 4. (6,0 diém)



Cho hinh vuoéng ABCD, trén canh AB 1ay diém E va trén canh AD 1ay diém F sao
cho AE=AF.Vé AH vuong goc véi BF (H thudc BF), AH cét DC va BC Ian luwot tai hai
diém M, N

1) Chting minh rang t& giac AEMDIa hinh chit nhat
2) Biét dién tich tam giac BCH gdp bon lan dién tich tam gidac AEH. Chiing minh réng
AC=2EF

: 1 1 1
3) Chtng minh rang : D AN + N

Cau 5. (2,0 di€m)
Cho a,b,cla ba s6 duong théa man abc =1. Chitng minh rang:

1 1 1 3

+ + Py
a’ (b+c) b® (c+a) c? (a+b) 2
HUONG DAN GIAI
Caul.
1.1 Ta co:
x* +2013x% +2012x + 2013

= (x* —x)+2013x* +2013x +2013
=x(x=1)(x* +x+1)+2013.(x* +x+1)
= (xz +x+1)(x2 —x+2013)

1.2

A -A ¢ 0
biéu kién: {X
X#2

2 2
Ao x22x_ 2x _ 1_1_%
2xX°+8 8—-4x+2x°—x X X

X -2x 2x> x*—x—2
- 2(x2+4) 4(2—X)+x2(2—x) X




- 2

_{ & 2x 2x2 J(x+1)(x2)
2(x2+4) (x2+4)(2—x) . X
_x.(x—2)2+4x2 (x+1).(x+2):X3_4X2+4x+4x2 x+1
2(x—2)(x2+4). x’ 2(x2+4) 'S
:x(x2+4)(x+l)zx+1

2x2(x2+4) 2x

VéyA:X+1vc'ri {x;tO
2x X #2
Cau 2.
_ 92 _
21 Pit a=2x"+x-2013
b=x*>—-5x-2012

Phwong trinh da cho tré thanh:
a® +4b* =4ab & (a-2b) =0 a-2b=0<a=2b

Khi d6 ta co:
252 +x-2013 = 2.(x2 —5x—2012) & 252 +x—2013 = 2x2 —10x — 4024
o 11x= 2011 e x = 201
11
. e . 2011
Vay phuong trinh c6 nghiém duy nhat x = ETH

2
2.2 Ta co: y3—x3=2x2+3x+2=2[x+%J +§>0:>x<y (1)

2
(x+2)3—y3:4x2+9x+6:(2x+%J +%>0:>y<x+2 (2)
Twe (1)vé (2)ta €O x<y<x+2 ma X, ynguyénsuyra y=x+1

Thay y =x+1 vao phuong trinh ban dau va giai phuong trinh tim duwgc x=-1=y =0

Viy (xy)=(-10)
Cau 3.

3.1 Gia st f(x) chia cho x* —4 dwoc thuwong la —-5x va con dw ax+b
Khi d6 : f(x) = (x2 —4).(—5x) +ax+b

7

f(2)=24  [2a+b=24 _7

Theo dé Cau, ta c6:1 ) ar <1875
f(-2)=10 "~ |-2a+b=10 .

b=17



Do d6: f(x):(x2—4).(—5x)+%x+17

Vay da thttc f(x) can tim cé dang: f(x) =-5x +%x +17

3.2
Ta co: a(b—c)(b+c—a2)+c(a—b)(a+b—c2)—b(a—c)(a+c—b2)=O (1)
X+Z
a=
a+b-c=x 2
bat {b+c-a=y= b:Xery
a+c—b=z Yz
2
Khi d6 ta cé:

_X+zZ (X+y y+z| , y+z[x+z Xx+y)|, 1 C\o2
VT = > ( > > j.y + > [ > > Jx 4(x+y)(x y)z
_X+Z X—Z y+z z-y 1
= ¥+ 5 .XZ—Z.(xz—yz)z2
1 1 1
=Z(X2—Z2)y2+z(lz—y2)xz—Z-(Xz—yz)-lz
=%(x2—y2)zz—i(x2—y2)zz=O=VP (dpcm)

Cau 4.
A E B
I H
I:c
D M C
N

1) Ta c6: DAM = ABF (cung phu véi BAH)

AB=AD  (gt);BAF=ADM =90"(ABCD la hinh vudng)
= AADM = ABAF(g.c.g)

= DM = AF,ma AF = AE(gt) nén AE=DM



Lai c6: AE//DM (vi AB//DC)

Suy ra t&t gidc AEMD1a hinh binh hanh . Mt khac DAE =90°(gt)
Vay ti giac AEMD1a hinh chi nhat
2) Tacé AABH ~ AFAH(g.g)

AB BH BC BH
= = hay =
AF AH AE AH

(AB=BC; AE = AF)

Lai c6: HAB =HBC (cung phu véi ABH)
= ACBH ~ AAEH(c.g.c)

2 2
— S _ (Ej ,ma Scant _ 4(gt) :{B—Cj =4=BC =(2AE)’
SEAH AE SEAH AE

= BC=2AE= Ela trung diém cta AB, F 1a trung diém ctia AD
Do d6: BD=2EF hay AC =2EF(dfcm)
3) Do AD//CN(gt). Ap dung hé qua dinh ly Ta let ta cé:
AD AM AD CN
- = f— =
CN MN AM MN
Lai co: MC//AB(gt). Ap dung hé qua dinh 1y Ta let ta co:

MN_MC_ AB_MC,  AD _MC
AN AB AN MN Y AN MN
_(ADY (ADY _(CNY (CM) _CN’+CM’ MN’__
AM) (AN) (MN) (MN MN®>  MN?
(Pytago)

ADY (ADY 1 1 1
S|l |+ == | =l=2—5+—=—5 (dfem)
AM AN AM? AN? AD

Cau 5.

Trudc tién ta chitng minh BDT: Voi moi a,b,ce Rva x,y,z>0 ta co:

2
2 2 2

a b C a+b+c

_+_+_2g
X y Z X+y+Z

()
A " " 2 a b C
Dau "="xayra & —=—=—
X Yy z

That vay, véi a,beRva x,y >0ta cé:
2
2 p>_l(a+b
a_+b_2u

Xy  X+y
= (a2y+b2x)(x+y) > xy(a+b)?

(*)



= (bx - ay)2 >0 (ludn dung)

~ . a_b
Dau "="xayra & —=—
Xy

Ap dung bat dang thiic (* *) ta co:

2 2
2 2 2 +b 2 b
a_+b_+c_2(a ) +C—2(a+ +C)
X 'y z X+y Z X+y+z
Dau "="xay ra @_=E=S
X 'y z
1 1 1
1 1 1 a2 b2 C2

Ta co: — +— +— = +
a(b+c) b’(c+a) c’(a+b) ab+ac bc+ab ac+bc

Ap dung BDT (*) ta 6 :

2 2
1oL 1 [LLY (L
a2 N b2 N . \a b c¢) \a b

ab+ac bc+ab ac+bc 2(ab+bc+ac) B 2[1 +l+ 1)
b

@]

(Vi abc=1)

a C

Hay
1 1 1
= il

a4 b? o G111
ab+ac bc+ab ac+bc 2la b «c
1 1 1

Matitilogpen 2@ b2 & 3
a b c ab+ac bc+ab ac+bc 2
1 1 1

A 3
VY S bro) (cra) Slarp) 2 P

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)
DE SO 79. DE THI CHON HSG TOAN LOP 8

Cau 1. Chiing minh 11" —1chia hét cho 100
Cau 2. Phén tich da thtic thanh nhan ti: P=x*(y—z)+y’(z—x)+2’(x—y)

, 1 1 2 3 _2x?
Cau 3. Cho biéu thiic Q=1+ ———— 2|, X ~2X
x'+1 x—-x"-1 x+1) x’—-x"+x

a) Ruatgon Q



b) Tinh gia tri cia QDbiét

N _E‘ _3

4, 4

c) Tim gid tri nguyén cuia x d€ Q cd gid tri nguyén
Cau 4. Tim gid tri cia m d€ cho phuong trinh 6x—5m =3+3mx c6 nghiém sd gap ba
nghiém s6 ctia phuong trinh: (x + 1)(x - 1) - (x + 2)2 =3
Cau 5. Tim tdt ca cac cap sO nguyén (x; y) thoa man phuong trinh: x*>-25= y(y + 6)
Cau 6. Cho hinh vudng ABCD,Ma diém bat ky trén canh BC. Trong nita mat phang bo
ABchtta C dung hinh vuong AMHN. Qua M dung duong thang d song song véi AB, d
cit AHO E, cit DC 6 F.

a) Chting minh rang BM=ND

b) Chting minh rang N, D, C thang hang

c) EMFNIa hinh gi ?

d) Chiing minh: DF+BM =FM va chu vi tam gidc MFCkhong d6i khi M thay d6i vi

tri trén BC.

HUONG DAN GIAI
Cau 1.

110 1= (11-1)(11° +11° +....+114+1) =10, (11° +11° +...... + 11+ 1)
Vi 10:10
Va (119 +11° +..... +11+1)cc’) chit 6 tan cting (hang don vi ) bang 0
Nén: (11°+11°+.....+11+1) chia hét cho 10

Vay : 11°° —1chia hét cho 10.
Cau 2.

x

Hy-z)+y*(z-x)+2* (x—y)
2(y—z)+yzz—yz><+zzx—zzy
(y-2)+yz(y-2)-x(y*~2’)

Il
b

(y—z)(x2+yz xy xz)
=(y-2)[x(x~y)~2z(x~y)]
(y-2)(x- Y)( )

Cau 3.



X+l x=x*-1 x+1) xX®>=x*+x

3 ny2
a)Q:1+(x+1 1 2 j: x® —2x

x+1+x+1—2(x2—x+1) ¥ —x+1

=1 .
’ (x+1)(x2—x+1) X(X—Z)
. DK : x # 0;-1;2
x+1  x(x-2)
14 -2x(x—2) 14 -2 x-1

(x+1)x(x=2) =~ x+1 x+1

x = 2(ktm)

x:—%(tm)

Véi x:—%:Qz—?)

c) QeZ=xe {—3;—2;1}
Cau 4.

(x+1)(x-1)-(x+2) =3 (1)
oxP-1-x"—4x-4=3

S Ax=8x=-2

Dé phuong trinh 6x—5m =3+ 3mxcé nghiém gdp ba lan nghiém ctia phuwong trinh

(x+1)(x=1)~(x+2) =3hay x=-6

Ta co:

6.(—6)—5m =3+3m.(-6)

<& -bm+18m=39«<13m=39< m=3

Vay m=3

Cau 5.

x> —25=y(y+6) & x> —(y+3) =16

& (x+y+3)(x—y—3)=(+4).(+4) = (£2).(£8) = (1).(+16)

X=-y 7 -1 5 1 11 -5 4

19

-13

X+y 1 -7 5 -11 -1 -5 13

-19

Vay céc cdp sO nguyeén phai tim la:

(4; —3);(—4; —3),‘ (5;0); (—5; —6); (5; —6); (—5;0)




Cau 6.

a)

d)

A B
d E M
3
N D C
H

ABCD1a hinh vuéng (gt) = A, + MAD =90°(gt) (1)

Vi AMHN la hinh vudng (gt)= A, + MAD =90° (2)

Tk (1) va(2)suyra A, =A,

Ta c6: AAND = AAMB(c.g.c)= B=D, =90°va BM=ND

ABCD1a hinh vuéng = D, =90° = D, + D, = NDC = NDC =90° +90° =180’
= N;D; Cthéng hang

Goi O la giao diém ctia hai duwong chéo AHva MN cua hinh vuéng AMHN
= Ola tam d6i xting ctia hinh vuéng AMHN

= AHla duwong trung triec cia doan MN,

ma E;Fe AH= EN=EMva FM=FN (3)

Tam gidc vuong EOM =tam gidc vudéng FON (OM =ON;N, = M3)

=0, =0, = EM =NF(4)
Tix (3) va (4)=>EM =NE = NF = FM = MENF la hinh thoi (5)
Tir (5) = FM=FN=FD+DNma DN = MB(cmt) = MF = DF + BM

Goi chu vi tam gidc MCF1la p va canh hinh vuéng ABCDIa a
P =MC+CF +MF = MC + CF + BM + DF(ViMF = DF + MB)
=(MC+MB)+(CF+FD)=BC+CD=a+a=2a

Hinh vudng ABCD cho treéc = akhong doi = pkhong doi

(Hoc sinh lam cich khdic néu ding van dwoc diém toi da)



PE SO 80. PE THI CHON HSG TOAN LOP 8

Cau 1. (6 diém) Cho biéu thtic:

P 2x—3 . 2x—8 3 21+2x-8x*
4x* —12x+5 13x-2x*-20 2x-1) 4x*>+4x-3

+1

e) Rutgon P
f) Tinh gid tri ctia P khi ‘x‘ :%
g) Tim gid trj nguyén ctia x d¢ P nhan gid trj nguyén

h) Tim xdé P>0
Cau 2. (3 diém) Giai phuong trinh:

a)—2X —1=12( - j

x> +3x—4 x+4 3x-3
b) 148—x+169—x+186—x+199—x 10
25 23 21 19
o) [x—2]+3|=5

Cau 3. (2 diém) Giai Cau toan bang cach 1ap phuong trinh:
Mot nguedi di xe gan may tir A dén B du dinh mat 3 gio 20 phuat. Néu nguoi &y ting van
toc thém 5km /hthi sé dén Bsdém hon 20 phut. Tinh khoang cach ABva van toc du dinh
di ctia nguoi do.
Ciu 4. (7 di€ém)
Cho hinh chi* nhat ABCD.Trén duong chéo BD ldy diém P, goi M la diém d6i xting ctia C
quaP.
e) Tk giac AMDBIa hinh gi ?
f) Goi Eva Flan lwot 14 hinh chiéu ctia diém M lan AB, AD. Chting minh EF//ACva
ba diém E,F,P théng hang
g) Ching minh réng ti sO cac canh cua hinh chi* nhat MEAFkhong phu thudc vao vi
tri diém P

h) Giast CP LBD va CP = 2,4cm,% = % Tinh cac canh ctia hinh chi* nhat ABCD.

Cau 5. (2 diém) a) Chitng minh rang: 2009°® +2011*" chia hét cho 2010
b) Cho x,y,z1a cac s6 1én hon hoéc bang 1. Chitng minh rang:
1 1 S 2
1+x°

+ >
1+y>  l+xy



HUONG DAN GIAI
Caull.

DKXD: xil;x¢§;x¢_—3;x¢z;x¢4
2 2 2 4

2x—-3
Rat gon P =
¢) Rutgon F=2 "5
1
X:E
f) ==
) M=5=] 7
X=——
2
2
)X === ..... == ;H)X=—>..... =—
3
2x-3
g P=T —=l+—-el=x-5eU(2)={-2-112

x=5=-2=x=3(tm)
x—5=-1= x=4(ktm)
x=5=1=x=6(tm)
x=5=-2=x=7(tm)

Két luan: x e {3; 6; 7} thi P nhan gia tri nguyén

h) p_2x=3_ 2
2x -5 x—-5
Tacd: 1>0
Pé P >0 thi 5>O:>x—5>0<:>x>5
X_
Voi x>5thi P>0
Cau 2.
a)zll—lzﬂ 1 + 1
X" +3x—-4 x+4 3x-3
UG ST Y B S S S S R |
(x+4)(x-1) x+4 3(x-1)

< 3.15x-3(x+4)(x—1)=3.12(x—1)+12(x +4)

& 3x(x+4)=0<
X(x+4) L+4=0 x=—4 (KTM)

s={0}

b)

3x=0 @{x:o (TM)



148-x 169-x 186-x 199-x
+ + + =10
25 23 21 19

o(148-x ) (169-x ) (186-x ) (19-x ,_,
25 23 21 19

& (123-x) Ll 0e123-x=0ex=123
25 23 21 19

S ={123}
o) |x-2+3=5
Ta cé: [x—2|>0Vx = |x—2|+3>0nén Hx—2\+3\=\x—2\+3

Phuong trinh dwoc viét dudi dang;:
x—2[+3=5<|x—2|=5-3<|x-2|=2

x—2=2 x=4
= =
X—2=-2 x=0
Vay S={0;4}
Cau 3.
Goi khoang cach gitta A va B la x(km) (x> 0)

Van t6c du dinh ctia nguoi di xe gan may la: ll = %(km /h)  3h20'= 3%(h)
3=
3

Van t6c ctia ngudi di xe gan mdy khi tang 1én 5km /hla: i’—g +5(km / h)
Theo dé Cau ta c6 phuong trinh: (% + 5}.3 =x < x =150(tm)

Vay khoang cach gitra A va B la 150km

Van toc du dinh la: 3150 _ 45(km / h)
Cau 4.
D C
I [
E A B

e) Goi O la giao diém hai duong chéo ctia hinh ch nhat ABCD
= POla duong trung binh tam giac CAM



= AM/ /PO = AMDSB Ia hinh thang

f) Do AM//BDnén OBA =MAE (d6ng vi)
Tam gidc AOBcan ¢ O nén OBA =OAB
Goi I la giao di€ém hai duwong chéo ctia hinh chit nhat AEMF thi AAIE can 6 I nén
IAE=IEA
Ttt chttng minh trén : c6 FEA =0OAB, do dé6: EF//AC (1)
Mat khac IPla dwong trung binh cia AMACnén IP//AC (2)
Tte (1) va (2) suy ra ba diém E,F,P thang hang

MF AD
AMAF ~ ADBA(g. e Khéne d&i
8) (g-8)= TA = ap Khong doi

h) Néu @zi:@:@:kzﬂ’D:%(,PB:Mk
PB 16 9 16

Né&u CP LBD thi ACBD ~ ADCP(g.g) = —» = 0
PD_ CP

Do d6: CP*=PBPD hay (2,4) =9.16k* = k=0,2

PD =9k =1,8(cm); PB =16k =3,2(cm) BD=5(cm)
Chting minh BC> =BP.BD =16, do d6: BC=4cm, CD =3cm.
Cau 5.a) 2009 +20117""° = (20097 +1)+(2011*" ~1)

Vi 2009 +1=(2009+1)(2009™"” ~......) = 2010.(........) chia hét cho 2010 (1)

Tt (1) va (2) ta ¢6 diéu phai chtirng minh.
b) 1 : 1 S 2

1+x

1 1 1 1
= - + - >0
[1+x2 1+ny (1+y2 1+xyj

Xy—x) . y&x-y)
(1+x2)(1+xy) (1+y2)(1+xy)_

(y=x) (v -1)
(1+)(1+y?)(1+xy) =0 @)

Vix2Ly21l=xy>21=xy-120

+ > 1
1+y*  1+xy @

=

=BDT (2) dung nén BDT (1) dung. Dau “=" xay ra khi x=y
(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)
PE SO 81. PE THI CHON HSG TOAN LOP 8



Cau 1. (5 diém)

Chobié’utht’rcA:[ 1,2 5"‘)-1‘2"

1-x x+1 1-x* ) x*-1
d) Rat gon biéu thic A
e) Tim cac gia tri nguyén cuia x d€ biéu thirc Anhan gia tri nguyén
f) Tim xdé |A|=A

Céu 2. (4 di€ém) Giai cdc phuwong trinh sau:

a)x’ —x*-12x=0
x—214 x-132 x-54
+ + =
86 84 82
Céu 3 (5 diém)

b) 6

Cho hinh thang ABCDvuéng tai Ava D.Bigt CD=2AB=2ADva BC=a\2.Goi E
la trung diém cua CD.
d) Tk gidc ABEDIa hinh gi ? Tai sao ?
e) Tinh dién tich hinh thang ABCDtheo a
f) Goi Ila trung diém cua BC, Hla chan duwong vudng goc ké tit Dxudng AC. Tinh
goc HDI
Cau 4. (4 diém)
c) Tim gié tri nho6 nhat ctia biéu thikc sau: A =x>—2xy+2y° —4y+5
d) Tim gia tri 16n nhat ctia biéu thic sau: B= ﬂ
X" +x"+x+1
Cau 5. (2 diém)
c) Cho a,b,cla 3 canh ctia tam giac, pla ntta chu vi.

CMR: L + L + ! 22.(1+1+1j
p-a p-b p-c a b c

a-b b-c c¢c-d a-d
+ + >

d) Cho a,b,c,d la cac s6 duwong. Chiing minh r:?mg: " PR s
c c a a

HUONG DAN GIAI
Caul.

d) BKXD: x #£1;x ;t%



A_[1+x+2(1—x)—(5—x)j -1

B 1-x°
2 X1 2
1-x* 1-2x 1-2x

e) A nguyén, ma xnguyén nén 25(1—2x)
Tt d6 tim duwoc x=1 va x=0
Két hop diéu kién =x=0

A|l=A=A>0

f) Taco:

= 20<:>1—2x>0<:>x<%

1-2x
N, & SA A 1
Két hop vdi diéu kién : —-1#x< 5

x=0

Cau 2.a) X3—X2—12X=0<:>X(X—4)(X+3)=0<:> x=4
xX=-3

x—214 x-132 x-54
+ + =6
86 84 82

- x—214_1 N x—132_2 N x—54_3 0
86 84 82

x—-300 x-300 x-300
= + + =0

b)

86 84 82
1 1 1
& (x=300)| —+—+— | x-300=0<>x=300
86 84 82
Cau 3.
A B
I
D E

d) Chira ABED Ia hinh binh hanh (AB//DE, AB = DE)

Chi ra ABED la hinh thoi (AB=AD)



Chira ABEDIa hinh vudng (BAD = 900)

e) Chira ABEC vudng can
Titr d6 suy ra AB=AD=a,DC=2a

AB+CD).AD (a+2a)a 3a2
Dién tich ctia hinh thang ABCDIa : S _( J-AD_(a+2a)a_3a

2 2 2
f) ACH=ACD (1)(cung phu vdi goc HDC)
Xét AADCva AIBD vuodng tai D va B co:

£=£:1:>AADC~AIBC
DC BD 2

Suy ra ACD=BDI (2)
T (1) va (2) suy ra ADH =BDI

Ma ADH +BDI =45° = BDI + BDH = 45"hay HDI =45’
Cau 4.
V)

Ta co:

A=x"-2xy+y* +y’ —4y+4+1

:(x—y)2+(y—2)2+1

Do (x-y) 20;(y-2) >0

Nén A=(x-y) +(y-2) +121

Ddu "="xayra & x=y=2

Vay GTNN ctia Ala 1 x=y=2

3(x+1) 3(x+1) 3(x+1) 3

d) B= x> +x*+x+1 - x2 (x+1)+x+1 - (x2+1)(x+1) - x* +1

3 , ,
5 <3.Dau "="xay ra < x=0
x“+1

Vay GTLNcua Bla 3<x=0
Cau 5.

Do x*+1>1nén B=

c) Ta co:
1 N 1 S 4 _2
p-a p-b p-a+p-b c




1 1 4

+ > =
p—-b p-c p-a+p-c
1 N 1 S 4 _
p-c p-a p-c+p-a
Cong ting vé ta cd diéu phai chitng minh

d) Taco:

a-b b-c c-d_a-b a-b b-c c-d d-a

+ + > + + + >

b+c c¢c+d d+a a+b b+c c+d d+a a+b
a+c b+d c+a d+b>4

b+c c+d d+a a+b

oI N

0

a+c b+d c+a d+b_4
b+c ¢c+d d+a a+b

=(a+c)( 1 + L )+(b+d)( L + L j—4
b+c d+a c+d a+b

>(a+c)———t(b+d).—————4=0
a+b+c+d at+b+c+d

Xét

=dpcm
Dau "="xayrakhi a=b=c=d

(Hoc sinh lam cich khic néu ding vin dwoc diém toi da)
PE SO 82. PE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém) Phan tich cac da thitc sau thanh nhan t:
1) x* +2014x+2013 2) x(x+2)(x2 +2x+2)+1

Cau 2. (4 diém)

1+2a  3b 7-3a
15 23+7a 20

1) Tim a,b biét

2) Tim gid tri nho nhat cua bidu thite A =x* +2y” +2xy +2x—4y +2013
Cau 3. (4 diém)

\ ’ A JUN /o A A M 2014
1) Cho a,,a,,......,a,,,1a cac s6 tir nhién co tong cong bang 2013

Chting minh rang: B=a’ +a] +.....+a), chia hét cho 3.
2) Cho ava bla cac sd ti nhién thoa man 2a® +a=3b*+b
Chting minh rang: a—bva 3a+3b+11a cac s6 chinh phuwong.

Cau 4. (6 diém)



Cho tam giac ABC.Goi Ila mot diém di chuyén trén canh BC.Qua I, ké duong
thdng song song véi canh AC cat canh ABtai M. Qua I, ké duong thang song song véi
canh ABcit canh ACtai N

1) Goi Ola trung diém ctia AI. Chting minh rang ba diém M, O, N thang hang
2) Ké MH,NK, AD vudng goc véi BClan luot tai H,K, D.Chting minh rang
MH+NK=AD
3) Tim vi tri cua di€ém I dé€ MN song song voi BC.
Cau 5. (2 diém)
Cho a<b<c<dva x =(a+b)(c+d),y =(a+c)(b+d),z :(a+d)(b+c). Sap xép

theo tha tu giam dan cua x,y,z
HUONG DAN GIAI

Caul.
1) x* +2014x + 2013

=x*+2013x+x+2013
=x(x+2013)+(x+2013) = (x+1)(x+2013)

2) X(x+2)(x* +2x+2)+1
:(x2 +2x)(x2 +2x+2)+1
:(X2 +2x)2 +2(X2 +2x)+1

:(x2 +2X+1)2 =(x+1)4

Cau 2.
1) To 12227233 50(1+2a)=15(7-3a) = a =1
15
142 1421
Thay a=1vao ti 1€ thitc t2a__3b ta duoc: v21__sb =b=2
15 23+7a 15 23+7.1

Vay a=1, b=2
2) Ta co:
A=x7+2y% +2xy +2x—4y +2013 =x* +2x(y +1)+ y* + 2y + 1+y* -6y +9+2003
, ) Nhan th&y
=(x+y+1) +(y—3) +2003
voimoi X,y ta cé: (x+y+1)2 20;(y—3)2 >0=A>2003
Dau "="xay rakhi x=-4,y=3
Vay Gid tri nho nhat ctia Ala 2003 dat dugc khi x=—4,y =3

Cau 3.



1) Dé thay a®—a=a(a+1)(a—1)1a tich ctia 3 s6 tw nhién lién tiép nén chia hét cho 3

’ JN N 3 3 3 _
Xét hiéu B—(a1+a ... +a2013)—(a1+a2+....+a2013) (a1+a2+....+a2013)

= (af —a, ) +(a§ —a, ) +o +(a;013 —azms) chia hét cho 3
Ma a,,a,,.......,a,,,1a cdc s tw nhién c6 tong bang 2013*"
Do véy Bchia hét cho 3.
2) Tir2a’+a=3b"+bcd (a—b)(3a+3b+1)=a’
Ciing 6 : (a~b)(2a+2b+1)=b*Suy ra (a-b) .(2a+2b+1)(3a+3b+1)=(ab)’
Goi (2a+2b+1,3a+3b+1)=d. Chting minh duoc d =1

= 3a+3b+1la s6 chinh phwong = a+bla sd chinh phwong (dpem)
Cau 4.

A

RN

__l_l 3 | °
B " HD E I K C

1) Taco: IM//AC,IN//AB = AMINIla hinh binh hanh
= MNcat Al tai trung diém mdi duong. Ma Ola trung diém Al
= M, O, Nthang hang (dpcm)
2) Ké OEvuong goc véi BC.Chitng minh MHKN 1a hinh thang vuong.
Ta cé: O la trung diém MNma OE//MH//NK. Suy ra OEla duwong trung binh cua
hinh thang vuéng MNKHnén MH+NK =20E (1)
Xét AADI ¢6 O la trung diém cua Alva OE//AD.Suy ra OEla duong trung binh cta
AADInén AD=20E (2)
Tw (1) va (2) ta c6: MH+NK = AD (dpcm)
3) Tacéd: MN//BC < MNla duong trung binh cia AABC(do O la trung diém Al)
< I1a trung diém BC (Vi M1/ /AC,MA =MB)
Vay dé€ MN song song véi BC thi 1la trung diém BC.



Cau 5.Xét hiéu x—y =(a+b)(c+d)-(a+c)(b+d)=(d-a)(b-c)
Vib>a,b<cnén (d-a)(b-c)<0.Suy ra x<y(1)

Xét hiéu y—z=(a+c)(b+d)—(a+d)(b+c)=(a-b)(d-c)
Vib>a,c<dnén (a-b)(d-c)<0.Suyray<z (2)

Tt (1) va (2) ta sap x&p theo thit tw giam dan 1a z >y >x
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 83. PE THI CHON HSG TOAN LGP 8

Cau 1. (4,0 diém)
1. Phan tich da thic sau thanh nhan tk: x* +2013x* +2012x +2013

:[x2—2x_ 2x° Ml_l_g)
2. Rut gon biéu thiic sau: 248 8-Ax+2x" —x X X
Cau 2. (4,0 diém)
a) Giai phuong trinh sau:
(2x2 +x-2013)" +4.(x* ~5x~2012)" =4.(2x® +x~2013)(x* ~5x~2012)
b) Tim c4c sd nguyén X,y thoa man: x° +2x* +3x+2 =y’
Cau 3. (4,0 diém)
1) Tim da thtee f(x)biét rang: f(x) chia cho x+2du 10, f(x) chia cho x—2du 24,
f(x) chia cho x* —4 duoc thuwong la —5x va con duw
2) Chting minh rang;
a(b—c)(bJrc—a)2 +C(a—b)(a+b—c)2 =b(a—c)(a+c—b)2
Cau 4. (6,0 diém)

Cho hinh vuoéng ABCD, trén canh AB 1ay diém E va trén canh AD 14y diém F sao
cho AE=AF. Vé AH vuong goc voi BF (H thudc BF), AH c&t DC va BC Ian luot tai hai
diém M, N

1) Chting minh rang t¢ gidc AEMD1a hinh chit nhat
2) Biét dién tich tam gidc BCH g&p bén I4n dién tich tam giac AEH. Chiing minh ring
AC=2EF

L1 1
D> AM® AN?

3) Chittng minh rang : A



Cau 5. (2,0 diém)
Cho a,b,cla ba s6 duong théa man abc =1. Chitng minh rang:
1 1 1 > 3

a3(b+c)+b3(c+a)+c3(a+b) 2

HUONG DAN GIAI
Caul.

1.2 Ta co:

x* +2013x% +2012x +2013
- (x4 —x)+ 2013x2 +2013x + 2013

=x(x=1)(x* +x+1)+2013.(x* +x+1)
=(X2 +x+1)(x2 —x+2013)

1.2
Diéu kién: {X;to
X #2
Ta co:
2 2
A:XZZX_ 2x2 : 1_1_%
2x°+8 8—-4x+2x°—x X X
B X% =2x B 2x? x> —x-2
2(x2+4) 4(2—x)+x2(2—x) X2

- 2

| X -2x 2x? (X+1)(X—2)
l2(x+4) (X+4)(2-x) ) x
_x.(x—2)2+4x2 (x+1).(x+2) x> —4x? +4x+4x> x+1
_Z(X—Z)(X2+4). x> - 2(x2+4) - x?
_x(x2+4)(x+1)_x+1

- 2x2(x2+4) - 2x

1 0
Vay A=y {”
2x

X #2
Cau 2.

. la=2x*+x-2013
a. bat
b=x*-5x-2012

Phuong trinh da cho tré thanh:

a’ +4b* =4ab & (a-2b) =0 a-2b=0<a=2b



Khi d6 ta co:
2% +x—2013 = 2.(x2 —5x—2012) & 2x2 +x—2013 = 2x* —10x — 4024

<:>11x=—2011<:>x=%

, -2011
Vay phuong trinh c6 nghiém duy nhat x = 1—01

2
b. Ta cé: y3—x3=2x2+3x+2=2(x+2j +£>O:>x<y (1)

2
(x+2)3—y3:4x2+9x+6:£2x+%j +i—2>0:y<x+2 (2)

Tt (1)Vé (2)ta cO: x<y<x+2 ma X, ynguyénsuyra y=x+1

Thay y =x+1 vao phwong trinh ban dau va giai phwong trinh tim dwgc x=-1=y =0
Viy (x1y)=(10)

Cau 3.

3.1 Gia st f(x) chia cho x* —4 dwoc thuwong la —-5x va con dw ax+b

Khi do: f(x) = (x2 —4).(—5x)+ax +b

Theo dé Cau, ta co:

{f(2)=24 {2a+b:24 a=’
=

= 2

f(-2)=10 7 |-2a+b=10 " | _7,
7 2 7

Do d6: f(x) =(x —4).(—5x)+5x+17

Vay da thitc f(x) can tim ¢ dang: f(x) =-5x>+ %x +17

3.2
Ta c6: a(b—c)(b+c—a2)+c(a—b)(a+b—c2)—b(a—c)(a+c—b2):O (1)
X+z
a=
a+b-c=x 2
bat {b+c-a=y= b:Xery
a+c—b=z Yz
2

Khi d6 ta cé:



X+z (X+y y+z)| , y+z ([(x+z x+y) , 1 2
VT=XFZ [ XHY ¥z e YHE Xtz L xay)(x—
2 ( 2 2 jy 2 ( 2 2 JX 10ry)(xy)2
X+Z X—Z _, Y+Z z-y

=T Y AT .xz—i.(xz—yz)z2

=i(xz _Zz)yz +i(zz _yz)xz _i.(xz —y2).Z2

:l(XZ_yz)Zz—l(Xz—yz)Zz:O:VP (dme)

4 4
Cau 4.
A E B
H
I: [
D M C
N

1) Ta c6: DAM = ABF (cung phu véi BAH)

AB=AD (gt); BAF = ADM =90° (ABCD la hinh vudng)

= AADM = ABAF(g.c.g)

= DM = AF, ma AF = AE(gt) nén AE =DM

Lai c6: AE//DM (vi AB//DC)

Suy ra ttt gidc AEMD 14 hinh binh hanh . Mt khdc DAE =90°(gt)
Vay tt giac AEMDIa hinh chit nhat

2) Ta c6 AABH ~ AFAH(g.g)

AB BH BC BH
= = hay =
AF AH AE AH

(AB=BC; AE = AF)

Lai c6: HAB =HBC (cung phu v6i ABH)
= ACBH ~ AAEH(c.g.c)

2 2
:Sﬂ: BC ma SCiZLL(gt): BC :4:BC2:(2AE)2
AE AE

SEAH SEAH



= BC=2AE = Ela trung diém ctia AB, F 1a trung diém ctia AD
Do d6: BD=2EF hay AC =2EF(dfcm)
3) Do AD//CN(gt). Ap dung hé qua dinh Iy Ta let ta c6:

- AD AM AD CN
CN MN AM MN

Lai co: MC//AB(gt). Ap dung hé qua dinh ly Ta let ta co:

MN _MC_ AB_MC _ AD_MC
AN AB AN MN yAN MN

T_(ONY (CMY) _CN’+CM’_MN®
MN) " (MN MN’>  MN’
(Pytag

(A8 i L
AM AN" AD

Cau 5.

Trudce tién ta chitng minh BDT: Voi moi a,b,ce Rva x,y,z>0 ta co:

RPN GRS IS

X 'y z X+y+z
~ C
Dau "="xay ra 225
X y z

That vay, véi a,beRva x,y >0ta cé:

a’ +b_zzﬂ (**)
X y  X+y
= (a2y+b2x)(x+y) > xy(a +b)’

(bx ay) 0 (lu6n dung)

~ , a
Dau "="xayra < —=—
Xy

Ap dung bat dang thikc (* *) ta co:
al b & (atb) & (avbec)

X y V4 X+y Z X+y+Z

b

~ , a C
Dau "="xayra < —=—=—
z

1 1 1

1 1 1 a2 b2 2
5 +— +— = + +
a (b+c) b’(c+a) c’(a+b) ab+ac bc+ab ac+bc

Ta co:



Ap dung BDT (*) ta c6 :

2 2
Loy ] [
a b, 5 \d <) __\2 ) (Vi abc=1)
ab+ac bc+ab ac+bc 2(ab+bc+ac) (1 1 1}
2—+g+E
a

Hay

1 1 1

a2 + b2 + C2 21 1+l+1
ab+ac bc+ab ac+bc 2la b ¢

1 1 1

Matelilsgnen o b S

a b c ab+ac bc+ab ac+bc 2

1 1 1 3

Va + + > —. (dpcm
Y a3(b+c) b3(c+a) c3(a+b) 2 (dpem)

(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)
DPE SO 84. PE THI CHON HSG TOAN LOP 8

Cau 1 (3 diém) Chiing minh rang:
a) 8 +2" chia hét cho 17
b) 19" +69" chia hét cho 44
Ciu 2. (3 diém)

x> +X—6
x> —4x* —18x+9

a) Ruat gon biéu thuc:

b) Cho 1+l+l:0(x,y,z¢0).Tin_‘h y_f+x_f+x_)27
X 'y z X"y oz

Cau 3. (3 diém)

Cho tam giac ABC.L&y cac diém D, E theo th tw thudc tia d6i ctia cac tia BA, CAsao cho

BD = CE =BC. Goi O 1a giao diém ctia BE va CD. Qua O vé duong thang song song véi tia

phan giac ctia géc A, dwong thang nay cat AC ¢ K. Chiing minh rang AB = CK

Cau 4. (1 diém)

Tim gid tri 16n nhat hodc nho nhat ctia bi€u thite sau (néu cd):M = 4x> +4x+5

HUONG DAN GIAI

Caul.



a) Taco: 8 +2" = (23) +21 =21 421 = 2“.(24 + 1) =217
R6 rang két qua trén chia hét cho 17
b) Ap dung hing ding thikc

a"+b" = (a + b)(a“‘1 —a"?b+a"b*—.....

Ta c6: 19° +69" =(19+69)(19"* ~197.69+......

—ab™2 +p™! ) v&i moin 1é

n 6918)
- 88.(1918 —197.69 4 ...+ 69" ) chia hét cho 44
Cau 2.

a) Tacod:*) x> +x—-6=x +3x—2x—6=x(x+3)—2(x+3):(x—2)(x+3)

) x> —4x" —18x+9 = x> +3x* —7x> —=21x +3x+9

=x2(x+3)—7x(x+3)+3(x+3)
:(x+3)(x2—7x+3)
(X+3)(X_2) __X=2 (x¢—1;x2—7x+3¢0)

- x> +x-6
x> —4x? —18x+9 ( )(X _7X+3) x2—7x+3
b) V‘11+l+— (l ]
Xy z X
1 1 1 1 11 1 1 1
:>—3:— —+— :>—3:— —3+3—2—+3——2+—3
z Xy Z X X"y Xy 'y
1 1 1 11(1 1 1 1 1 1
:>—3+—3+—3:—3.—— —+— — —3+—3:3—
X’y oz xyix vy X’y oz Xyz
Do dé: xyz£%+i3+i3j=3<:>x};z+x}gz+x};z=3<:>y—f+z—>2(+¥=3
Xy oz X y Z X"y oz
Cau3

D
V& hinh binh hanh ABMCta c6: AB=CM
bé chiing minh AB=KCta can chitng minh KC=CM.
That vay, xét tam gidc BCEc6 BC =CE(gt) = ACBEcan tai C= B, =E



Vi goce C, 1a goc ngoai ctia tam giac BCE
=C,=B,+E=B, =%C1 ma AC//BM(tavé)= C, =CBM = B, :%CBM nén BO 1a tia

phan gidc cia CBM. Hoan toan twong tur ta c6 CD]la tia phan gidc caa BCM. Trong tam
giac BCM, OB, CO, MO ddng quy tai O

= MOIa tia phan giac cia CMB
Ma BAC, BMCla hai géc d6i ctia hinh binh hanh BMCA = MO/ / véi tia phan giac ctua
goc A theo gia thiét tia phan gidc cua géc A con song song véi OK
=K, O,M théng hang
1 " :
Talai co: M, = EBMC(cmt);A =M=M,=A,ma A, =K, (2 gbc dong vi)

=K, =M, = ACKMcan tai C= CK=CM.

Kéthop AB=CM = AB=CK (dpem)

Cau 4.

Tacé M=4x" +4x+5=(4x" +4x+1)+4=(2x+1) +4

Vi (2x+1) 20 = (2x+1) +424 &M 24

Vay MinM:4<:>x:—%

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)

PE SO 85. PE THI CHON HSG TOAN LOP 8
Caul.

a) Phan tich da thitc sau thanh nhan tir : xX* —2xy +y* +4x—4y -5
b) Chiéng minh VneN*thi n® +n+2 1a hop s
c¢) Cho hai s8 chinh phuong lién tiép. Chitng minh rang tong ctia hai s& d6 cong véi

tich cia ching 1a mot s6 chinh phuong 1é.

Cau 2.
a) Giai phuong trinh: x-1 + X2 + X3 ot xZ2012 2012
2012 2011 2010 1
b) Cho a’+b*+c*=a’+b’+c’ =1.Tinh S=a” +b™?* +c*".

Cau 3.
a) Tim gi4 tri nho nhat ctia biéu thiee: A =2x7 +3y” +4xy —8x—2y +18

b) Cho a,b,claba canh ctia tam giac



ab bc

+ + >a+b+c
a+b-c —-a+b+c a-b+c

Chttng minh :

Cau 4. Cho hinh vuong ABCD c6 canh bf?mg a.Goi E,F,G,HIan luot la trung diém cua cac
canh AB,BC,CD,DA.M la giao diém ctia CEva DF.
a) Chtng minh: Tt giac EFGH Ia hinh vuong
b) Chittng minh DF L CEva AMAD can
¢) Tinh dién tich AMDCtheo a.
HUONG DAN GIAI

Cau 1.
(x—y)2 +4(x—y)—5=(x—y)2+4(x—y)+4—9
=(x—y-2) -3 =(x—y+5)(x~y~1)

b) Tacéd: n’ +n+2:n3+1+n+1=(n+1)(n2—n+1)+(n+1)

a)

=(n+1)(n2 —n+2)

n+1>1

2

Vay n’ +n+21a hop s0.
n"-n+2>1.

Do VneN*nén {

c) Goi haisd lan luotla a’va (a+1)2
Theo bai ra ta co:
a2+(a+1)2+:¢12.(a+1)2 =a*+2a’+3a’+2a+1
:(a4+2a3+a2)+2(a2+a)+1:(a2+a)2+2(a+1)+1

:(a2 +a+1)2 1a mot s8 chinh phwong 1é vi a* +a=a(a+1)1a s§ chdnnén a’ +a+1las61é
Cau 2.

a) Phuong trinh da cho twong duwong véi :

x—1 g x-2012 4 x=3 0 x=2012 0 o000 o012
2012 2011 2010
x—2013 x-2013 x-2013 x-2013 _

+ + Fovennt
2012 2011 2010 1

& (x-2013) Ll Ly +lcoex=2013
2012 2011 2010 1

b) a2+b2+c2:a3+b3+c3:1:>a;b;ce[—1;1]
:>a3+b3+c3—(a2+b2 +(:2):a2 (a—1)+b2 (b—1)+c2 (c—l)SO
=a’+b’+c®<1= a;b;cnhan hai gid trila 0 hoac 1

:>b2012 :bZ;CZOlS — C2 :>S — a2 +b2012 +C2013 — 1



Cau 3.

a) Ta co: A=2(x2+2xy+y2)+y2 —8x—-2y+18
A:Z[(x+y)2—4(x+y)+4}+(y2+6y+9)+1
A=2(x+y-2) +(y+3) +121

x=5

y=-3

b) Vi a,b,cla ba canh ctia mot tam gidcnén: a+b—-c>0;-a+b+c>0;a-b+c>0

Vay MinA =1 @{

bdt x=-a+b+c>0;y=a-b+c>0;z=a+b—-c>0

Ta co: x+y+z=a+b+c;a=yzz;b:X;Z;C:X;y

ab be ac _(y+z)(x+z)+(x+z)(x+y)+(x+y)(y+z)

+ =
a+b-c —-a+b+c a-b+c 4z 4x 4y

_L XY Y2 X2 3x+3y +32 _1L 3(x+y+z)+l 2. 10 Y2, 0 X2
4\ z x y 4 2 V4 X y

1 3(x+y+z)+z. S PR AV R R
4 2\z x) 2z y) 2y x

2%.[3(x+y+z)+x+y+z]=x+y+z

Ma x+y+z=a+b+cnén suy ra diéu phai chttng minh

Cau 4.
A E B
H [ .I:
D G C

a) Chtng minh EFGH1Ia hinh thoi
Chting minh c¢6 1 géc vuong nén EFGH 1a hinh vuong
b) ABEC=ACFD = ECB=FDC ma ACDF vuong tai C nén:

= CDF + DFC =90" = DFC+ECB =90° = ACMF vudng tai M hay CE L DF
Goi N la giao diém ctia AGva DF.Chtng minh tuwong ty: AG L DF



= GN//CMma G 1a trung diém ctia DC nén N 1a trung diém DM.
Trong AMAD c6 AN vira la duong cao, vira 1a dwong trung tuyén
= AMADcan tai A
CD CM

ACMD ~ AFCD(e. = _x"
c) (gg):FD FC

.S cDY cDY
DO dO . g = (ﬁj j— SCMD = (ﬁj 'SFCD
FCD

1 1

Ma S ~CF.CD =-CD’.
2 4

FCD —
CD* 1

 Seup = o —CD?

Vay FD? 4

Trong ADCF theo dinh ly Pytago ta co:

DF? —CD?+CF2 =CD? +| BC? |=CD? + 1€D? = 2CD?
2 4 4
2
Do d6: S,,cp D lepely
4

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 86. DE THI CHON HSG TOAN LOP 8

Cau 1. (4,0 diém)

1. Phan tich da thitc sau thanh nhan to: X* 4+ 2013%° + 2012x + 2013

2 2
2. Rat gon biéu thikc sau: A= X 5 2X _ 2X 3 .(1—£—£2).
2X°+8 8—-4Xx+2X°—X

Cau 2. (4,0 di€m)
3. Gidi phuong trinh sau:

2

(2x2 + x—2013)2 +4.(x2 —5x—2012) 4.(2x2 + x—2013)(x2 —5x—2012)

4. Tim cac s6 nguyén X, Y théa man: X +2x° +3x+2=y°
Cau 3. (4,0 diém)
4) Tim da thite f(X)biét rang: f(X) chia cho Xx+2dw 10, f(X) chia cho X—2du 24,
f (X) chia cho X* —4duogc thuong 1a —5Xva con du

5) Chtng minh réng:



a(b—c)(b+c-a) +c(a-b)(a+b-c) =b(a-c)(a+c-b)’
Cau 4. (6,0 diém)

Cho hinh vuéng ABCD, trén canh AB 1ay diém E va trén canh AD 14y diém F sao
cho AE = AF . Vé AH vudng géc véi BF (H thudce BF), AH cit DC va BC Ian luot tai hai
diéem M, N

6) Chiig minh rang tit gidc AEMD 1a hinh chi nhat
7) Biét dién tich tam giac BCH gé&p bon lan dién tich tam giac AEH.Chting minh
rang AC =2EF
1 1 1
AD?  AMZ AN’

8) Ching minh rang :

Cau 5. (2,0 diém)
Cho a,b,cla ba s& duong thoa man abc =1.Ching minh rang:

1 1 1 .3

a3(b+c)+b3(c+a)+c3(a+b) 2

HUONG DAN GIAI
Cau 1.

1.3 Ta co:

x* +2013x2 + 2012x + 2013

=(x" = x)+2013x” + 2013x + 2013

= X(X=1)(X* +x+1)+2013.(x* + x+1)
=(X* +x+1)(x* - x+2013)

1.2

Xx#0

Piéu kién:
X#2

Ta co:



x? —2x 2x° 1 2
A= 2, q vl Kby
2X°+8 8—-4Xx+2X°—X X X

| X¥-2x 2x° JXZ—X—Z
2(x*+4) 42-x)+xP(2-x) ] X

| X¥-2x 2x° ](x+l)(x—2)
2(x*+4) (R+4)(2-x)) X

X. x—2)2+4x2 (x+1).(x+2):x3—4x2+4x+4x2 X+1
2(x—2)(x2+4)' X2 2(x2+4) X2
X(X*+4)(x+1) x+1

2x° x2+4) C2x

a=2x>+x-2013
a. Dat
b=x?-5x—2012
Phuong trinh da cho tré thanh:
a’ +4b? :4ab<:>(a—2b)2 =0<a-2b=0<a=2b
Khi d6 ta cé:
2x% + X — 2013 = 2.(x2 —5X — 2012) < 2X% + X — 2013 = 2x% —10x — 4024

<:>11x:—2011<:>x=%0111

-2011
Vay phuong trinh c6 nghiém duy nhat X = ETH

2
b. Ta co: y3—x3:2x2+3x+2:2(x+gj +§>0:>x<y )
9\ 15
(x+2)3—y3:4x2+9x+6:(2x+zj +E>O:>y<x+2 (2)
Tk (1)V21 (Z)ta cd: X<Y<X+2ma X,Ynguyénsuyra Yy =X+1

Thay Y =X+1 vao phwong trinh ban dau va giai phuwong trinh tim dwoc X=—-1=Yy=0
vay (xy)=(-%0)



Cau 3.3.1Gia st f(X) chia cho X* —4duwoc thuong 1a ~5Xva con dw ax +b

Khidé: f(X) =(x2 —4).(—5x)+ ax+b

) f(2)=24 2a+b=24 a:Z
Theo dé bai, ta co: < < 2
f(-2)=10 —2a+b=10 b_17

Do d6 - f(x):(x2—4).(—5x)+gx+l7

Vay da thie f(X)can tim 6 dang: f(X) =-5x°+ 4—27 X+17

3.2Tacé:a(b—c)(b+c—a2)+c(a—b)(a+b—c2)—b(a—c)(a+c—b2)=0 )
_Xtz
a+b-c=x 2
bit<b+c-a=y= b:X;y
a+c—b=z ‘7
c=y
2
Khi 6 ta co:
X+Z(X+Yy y+z) , Y+z(X+z X+y), 1 )
VT = : — : : — — -
2 ( 2 2 )y+ 2 ( 2 2 JX 4(x+y)(x y)z
 X+Z X=Z , Y+Z21-Y o 1/, \.2
= Yo+ > .x—Z.(x—y)z
1 1 1
=Z(X2—Zz)y2+z(22—yz)Xz—Z.(Xz—yz).Zz
:%(xz—yz)zz—%(xz—yz)f:O:VP (dpcm)
Cau 4.
A E B
H
|:
D M C




4) Tac6: DAM = ABF (cling phu véi BAH)
AB=AD (gt);BAF = ADM =90°(ABCD la hinh vuéng)
— AADM =ABAF (g.c.)
= DM = AF,ma AF = AE(gt) nén AE = DM
Lai c6: AE//DM (vi AB//DC)
Suy ra t giac AEMD 14 hinh binh hanh . Mt khdc DAE = 90°(gt)
Vay tir giac AEMD 12 hinh chit nhat
5) Tacé AABH ~ AFAH(g.9)

AB BH BC BH(
AF " AH AE AH

Lai c6: HAB = HBC (cung phu véi ABH)
= ACBH ~ AAEH(c.g.c)

2 2
— Scen :(ﬁ) .ma Scen =4(gt) = (BC) =4= BC? =(2AE)2
AE Sean AE

= BC =2AE = Ela trung diém cua AB, F la trung diém cua AD
Do d6: BD =2EF hay AC =2EF(dfcm)

6) Do AD//CN(gt).Ap dung hé qua dinh ly Ta let ta cé:

AD AM AD CN
CN ~ MN AM VY

Lai c6: MC/ /AB(gt). Ap dung hé qua dinh ly Ta let ta c:

MN _MC _ AB_MC =~ AD_MC
AN AB AN MN ~ AN MN

(AD)Z (ADT (CN) (CM] CN2+CM?2  MN?
:> + =| ——— + — > 2
AM AN MN MN MN " MN
(Pytago)

2 2
:{ADJ +(ADJ 1= 1 + ! _ 1 (dpcm)

AB =BC; AE = AF)

S EAH

AM AN AM? = AN?  AD?

Cau 5.
Truwdc tién ta chitng minh BDT: Voi moi a,b,c € Rva X,Y,Z >0 ta cé:
a> b> ¢ (a+b+c)2

R LS Gk heciid A

X Yy Z @ X+y+z



A 1] o, a b C
Dau = xayra <& —=—=—
X y z
That vay, véi a,b e Rva X,y >0ta cé:
2 2 2
a_+b_2(a+b) (**)

X y X+Yy

<:>(a2y+b2x)(x+ y)=xy(a+b)
& (bx—ay)’ >0 (luon ding)
Dau "="xay ra <:>E:—

Ap dung bat dang thikc (**) ta cé:

2 2 2 2 2
a b c_Z(a+b) +c_2(a+b+c)
X Yy Z X+y I  X+Yy+1z
Dau = xé1y1*a<::>E=E:E
X Yy z
1 1 1
a2 h2 ~2
Ta co: 1 1 ! a b ¢

P — +— +— = + +
a’(b+c) b’(c+a) c’(a+b) ab+ac bc+ab ac+bc
Ap dung BDT (*) ta 6 :

1 1 1Y 1 1 1Y
- - = (a+b+cj (a+b+cj
a~ ,_b® . ¢

> = Vi abc =1
ab+ac bc+ab ac+bc  2(ab+bc+ac) 2(1 1 1)“ )
a b c
1 1 1
2 2 2
Hay a + b 4+ C 21(14_;4_;)
ab+ac bhc+ab ac+bc 2la b c
i1
Ma T+t tsgnen @ b® ¢ 3
a b c ab+ac bc+ab ac+bc 2
Vay L L ! >§.(dpcm)

a3(b+c)+b3(c+a)+c3(a+b) -2

(Hoc sinh lam cdch khdc néu ding van dwoc diém toi da)



PE SO 87. PE THI CHON HSG TOAN LOP 8

Ciu 1. (4 di€ém)
2
a) Giai phuong trinh : (X2 - 4X) +2(x— 2)2 =43

X+2 x+1

b) Cho phuwong trinh: =
) P & X—m x-1

Tim gia tri Mdé phuong trinh vd nghiém.

Cau 2. (2 diém) Chtrng minh re\”ang:

Né’u1+£+£=0véa+b+C=athh‘1taCéi2+i2+i2:2
a b c a- b° c
Cau 3. (2 diém)
1 1 1

. 7
Cho S=—4+—+—+..... + ——. Chtt'ng minh rang S > E

101 " 102 ’ 103 " 200
Cau 4. (4 diém) Tim tat ca cac s& chinh phuong gom 4 chit s6 biét rang khi ta thém 1 don
vi vao chit s6 hang nghin, thém 3 don vi vao chit sd hang tram, thém 5 don vi vao chit s&
hang chuc, thém 3 don vi vao chit s6 hang don vi thi ta van duoc mot s6 chinh phuong.
Cau 5. (6 diém)
1. Cho tam giac ABC nhon. Dung ra phia ngoai hai tam gidc déu ABE; ACF,lai dung
hinh binh hanh AEPF.Chwnngs minh rang PBC1a tam giac déu
2. Cho tam giac ABC ¢6 BC =15cm, AC =20cm, AB =25cm.

a) Tinh d6 dai duong cao CH ctia tam gidc ABC

b) Goi CD la duwong phan gidc cia AACH.Ching minh ABCD can

¢) Chitng minh: BC* +CD? + BD* =3CH? + 2BH?* + DH”
Céu 6. (2 diém)

Cho a,b1a cac s6 dwong thdéa man a’+b’=a’+ bs.Chlﬁfng minh rang a’+b*<l+ab
HUONG DAN GIAI

Caul.
a) (X —4x) +2,(x-2) =43 (X2 ~4x) +2(x ~4x+4)=43

Pit X° —4X =t.Dbiéu kién : t > —4. Khi d6 ta c6 phwrong trinh:



t =—7(ktm
t?+2t-35=0<(t+7)(t-5)=0< (am)
t =5(tm)
- 5 X=5
Véit=5=Xx"-4x-5=0&
X=-1
Vay S ={5,-1
. X+2 x+1
b) DK ctia phuong trinh: = *)
X—-m x-1

X—-Mm#0=X#m
X=1#0=x#1

Tir ()= (x+2)(x—1)=(x+1)(x—m)=mx =2-m(**)

Véi m=0thi PT (**)c6 dang 0x =2(VN)

r. \ 14 -A 2_m
V6i m# 0thi PT (*) 6 nghiém X =——
m

Nghiém X =

Tt la: #l=2-mzmem=zl

m

Zr_nm¢m:>m2+m—2¢0<:>(m—1)(m+2)¢0<:>{

Nhuw vay PT (*) vo nghiém vdi cc gia tri ciam € {—2; 0;1}

Cau 2.

UV S S | R
Theo gia thiét: —+—+—=2nén a=0;b=0;c=0

a b c

1 1 1 1 1 1Y 1 1 1
Tach: —+—+==2=| —+—+— | =4 S+ +—+

a c a b c¢ a- b® c
:>i2+i+i2+2(a+b+cj=4

a- b ¢ abc
Via+b+c:abc(gt):>a+b+czl

iz+ +12+2:4:>i2+i2+i2:2(dfcm)

a2 b* ¢ a“~ b® ¢

la nghiém ctia PT (*) khi n6 phai thoa man diéu kién {

m=1
m = —2

X#Mm
Xx=1



) ) 1 1 1 1 1 1 1 1
Cau3.Tacd: A= + + +.... + + + + +ort+——
101 102 103 150 151 152 153 200

Thay mdi phan s& trong timg nhém bang phan s& nho nhat trong tirng nhém &y ta dugc

1 1 1 1 1 1
+ t—t it — | >——50==
101 102 103 150 ) 150 3
1 1 1 1 1 1
+ + it — | >—50==
151 152 153 200) 200 4

1 1 1 1 1 1 1 1 1 1 7

A= + + +.ot + + + ft—|>=t+t—=—=

101 102 103 150 ) \151 152 153 200) 3 4 12

1 1 1 1 1 1 1 1 7
A= + + +..... + + + + Fort—— | >—
101 102 103 150 151 152 153 200 12

Cau 4.Goi abcd 1a s6 phai tim a,b,c,d e N,0<a,b,c,d <9,a=0

Ta co:
abcd = k? abcd =k?
kmeN,31<k<m<1l00 =<
(a+1)(b+3)(c+5)(d+3)=m’ abcd +1353=m?

Do dé: m? —k? =1353
—(m+k)(m-k)=123.11=41.33(k + m < 200)

m+k =123 m:67(|_M)
m-k =11 m =57
= =
m+k =41 m =37
(KTM)
m—-k =33 k=4

Vay s6 can tim 1a abcd = 3136
Cau 5.1.




Ta c6: AEPF 1a hinh binh hanh nén AEP = AFP
Xét AEPBva AFPC cé:

EB = FP(= AE);EP = FC(= AF);PEB = PFC(vi 60° — AEP =60° — AFP)
— AEPB = AFPC(c.g.c)= PB=PC (1)

Ta c6: EAP + AEP =180° = A, + E, =60°ma E, + E, =60° = A, =E,

— AEPB = AABC(cgc) = PB = BC(2)

Tir (1) va (2) suy ra PB=PC =BC. vay APBC déu

2.
C
& » A
B H D
a) Dung dinh ly Pytago dao chimg minh dugc: AABC vudng tai C
Ta c6: Sppe Z%AC.BC =%AB.CH =CH = Ai':C = 20.15 =12cm

b) Dé dang tinh dwoc: HA=16cm, BH =9cm
CD1a tia phan giac cia AACH nén suy ra AD =10cm, HD = 6cm.
Do d6: BC =BD(=15cm)
Vay ABDC can tai B
¢) Xét cac Avudng: CBH,CAH
Ta co:
BC? = BH? + CH?(Pytago)
CD? =DH? + CH?*( Pytago)
BD? =BC?=BH? + CH?(Pytago)
Tur d6 suy ra BC® +CD? + BD* =3CH?* + 2BH?* + DH?
Cau 6.
Xét 2 s6 duong :
Xét: @’ +b* <l+ab<a’ +b” —ab<1



& (a+b)(a’+b’—ab)<(a+b) Vi a+b>0)
sat+b’<a+b

o(a’+b’)(a’+b’)<(a+b)(a®+b®) (Vi a*+b’=a’+b’)
< ab+2a%*+b®<a’ +ab° +a’h+b°

< 2a’h’ <ab®+a’®

& ab(a*-2a%’ +b")20

<:>ab(a2 —b2)2 >0 dung Va,b >0

Vay : a’ +b’ <1+abvei a,bduong va a’+b’=a’+b°
PE SO 88. PE THI CHON HSG TOAN LOP 8

Cau 1. (2,5 diém)

1 1 1 2A2 2,2 2|2
ChO—-i-—+—=Ovc'ria,b,C¢0Vé1|\/|:bC e +ab
a b c a b c

Chting minh rang: M =3abc
Cau 2. (2,5 diém)
a) Chttng minh rang (X + 2)3 >1+ X+ X2 + X®v6i moi gid tri X
b) Giai phuong trinh tim nghiém nguyén: 1+ X + X +x =y
Cau 3. (2,5 diém)

3X+3

Cho biéu thite A=———
X+ X+ x+1

a) Tim gié tri cia Xd€ A nhan gia tri nguyén
b) Tim gia tri 1én nhat cua A
Cau 4. (2,5 diém)
Cho tam giac ABC. Tt diém M thuoc canh AC ké cac duong thang song song véi
cac canh ABva BC cat BC tai E va ABtai F. Hay xac dinh vi tri ctia M trén AC sao cho
hinh binh hanh BEMF ¢6 dién tich 16n nhat

HUONG DAN GIAI
Caul.



=Y;—=2thi X+Yy+2=0

L1 1
bat — =X, —
a C

Tl

TacdH: M =

a b

b’c? c’a’ a’b? 1 1
et =a’h’c’| S+
a C

+ij:a2b2c2.(x3+ y3+z3)
Ti: X+y+2=0=Xx+y=-2=Xx>+y> +3xy(x+ y):(—z)3

=X +y -3xyz=-7°

=X+ Y’ +2° =3xyz

=3abc

vay M =a’b’c®.3xyz = a’0%c23.1.
a

Ol
O |-

Cau 2.

2
11j 19 20

a) Ta co: (x+2)3—(1+x+x2+x3):5x2+11x+7=5 X+—=| +=
10 20
suy ra (X+2)° > 1+ x+ X2 + X
1Y 3
b) Tanhan thay 1+x+x2:(x+§j +Z>0véimoi X

Nén X° <1+ X+ X +x =y°
Theo cAu a): (x+2)3 >1+x+ x>+ X°
Suyra: X° < y3<(x+2)3

= :(x+l)3 S1+ X+ X2+ X :(x+1)3 <:>x(x+1):0<:{z(:;1
{x:—1:> y=0
x=0=y=1
Vay phuong trinh 6 cdc nghiém nguyén (—1;0);(0;1)
Cau 3.
3x+3 3(x+1) 3

Ta co: =
T i+ x+1 (x2+1)(x+1) X2 +1

Muén A nhan gié tri nguyén thi X° 4+1phai 1a udc cua 3. Ma U(3)= {il; i3}

- Néu X*+1=1=x=0thi A=3

- Néu x° +1={ 2 thi khong c6 gia tri X thoa man



- Néu X +1=3=x2=2=x=+2 thi A=1
Vay tap hop cdc gid tri cia X d€ Anhan gid tri nguyén la {—\/E ;0;\/5 }
b)
3
x° +1
Ma X +1>1=>x*+1=1_ Khidé A=3.

A= nhéan gia tri 1on nhat khi X* +1nhan gia tri nho nhat

Vay Anax =3<x=0
Cau 4.

B

Ta c6 tit gidc BEMF 1a hinh binh hanh . Ké AH | BC, AH cat MF tai I
Al L MF.Goi S'la dién tich hinh binh hanh BEMF va S 1a dién tich tam gidc ABC

S'=1H.MF va S=%BC.AH

S IH.MF MF IH
Ta cd: — = 1 =2 ) ( )
,BC.AH BC AH

bat AM =x,MC =y

MF_AM _ x IH _MC vy
BC AC x+y AH AC Xx+y

Vi MF / /BC nén ta cé:

Thay vao (1) ta c6: <= 5 X y _ 2y

'x+y'x+y_(x+y)2

Vi X, Y Ia hai s5 khong am nén ta cé: X+ Y > 2,/xy = (x+y)’ > 4xy

:E: 2Xy2£2Xy:1:>isl<:>S'£18
S (x+y) 4xy 2 S 2 2




Dau "="xay rakhi X =Y, ttc1a khi M la trung diém canh AC thi dién tich hinh binh
1
hanh BEMF dat gia tri 16n nhat 1a > S khong doi

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 89. PE THI CHON HSG TOAN LOP 8

Cau 1. Chting minh ring v6i moi s6 ty nhién X thi biéu thite A= X> — Xludn chia hét cho
30.
Cau 2. Phan tich cac da thttc sau thanh nhan tu:

1) a(x2 +1) —~ x(a2 +1)

2) 6x3+13x° +4x—3

3) (x2 + x)2 — 2(x2 + x)—15
Cau 3.

_— 4%° — 6x* +8X
a) Tim gia tri nguyén ctia X d€ biéu thic B = 1 nhan gia tri nguyén
X —
b) Tim gié tri cia ava b débiéu thiee C = a’—4ab+5b°> —2b—6 dat gid tri nho
nhat. Tim gia tri nhé nhat do.

Cau 4. Chting minh rang: (X—l)(X—3)(X —4)(X = 6) +10>1

Cau 5. Cho hinh vuéng ABCD c6 canh bang a.Goi M, N theo thtt tw 1a trung diém ctia
AB vaBC.

a) Tinh dién tich t& giac AMND.

b) Phan gidc goc CDM cat BC tai E.Chting minh DM = AM + CE
Cau 6. Cho tam giac ABC c6 ba géc nhon, BD,CE 1a hai duong cao ctia tam giac cat
nhau tai diém H. Chting minh rang:

a) HD.HB=HE.HC

b) AHDE ~ AHCB

«) BH.BD+CH.CE=BC?

HUONG DAN GIAI

Cau 1.

A=x>—x= x(x4 —1) = x(x2 —1)(x2 +1) =(x—1)x(x +1)(x2 +1)
Vi (x—1)X(Xx+1) 1a tich ba s8 nguyén lién ti€p nén Ai6 (1)

+) Néu x:5= A:b



#Néu Xx:5duw 1 thi (x—1):5= A5
#Né&u X:5du 4 thi (X+1):5= Ai5
+N&u X:5du2hoje3 thi X :5dw 4= (X’ +1):5=> A5
Vay Ai5véimoixva (56)=1 (2)
Tte (1) va (2) suy ra A:30
Cau 2.
1) a(x2 +l)—x(a2 +1)= ax’+a-a’x—x=ax(x—a)—(x—-a)=(ax—1)(x—a)
2) 6X°+13x° +4X—3=6X"+6X" +7X* +7X—3x—3
:6x2(x+1)+7x(x+1)—3(x+1):(x+1)(6x2+7x—3)
=(x+1)(6x* +9x—2x—3) =(x+1)[ 3x(2x+3) - (2x +3)]
(x+1)(2x+3)(3x-1)

3) (x2 + x)2 —2(x2 + x)—15=(x2 + x)2 —2(x2 + x)+1—16
:(x2 + x—l)2 —4? :(x2 + x—5)(x2 + x+3)
Cau 3.

4% —6X° +8X 4X®—2X*—4X* +2X+6x—-3+3 )
= =2X" —2X+3+
2x -1 2x -1 2x -1

D& B nhan gia tri nguyén thi (2X —1) eU(3) = {—],'].;—3; 3} = Xe {0;1} -1 2}

a) B=

b) C=a’-4ab+4b*+b*-2b+1-7=(a-2b) +(b-1) -7>-7

a-2b=0 a=2 _
Vay tai R thi MInC =-7
b-1=0 b=1

Cau 4.Ta c6: (X—1)(x—3)(x—4)(x—6)+10=(x—1)(x—6)(x—4)(x—3)+10
=(X* = 7x+6)(x* = 7x+12)+10=(x* = 7x+9-3)(X’ = 7x+9+3) +10

= (X2~ 7x+9) ~3+10=(x* ~7x+9) +1

Vi (%° —7x+9)2 > 0VX

Neén (X2 —7x+9) +121 véimoi X

Cau 5.



1=

> NI

C

D
| K
a) SAMND = SABCD - SBMN - SNCD
Ta c6: ABMN vuodng tai B co BM = BN =%=CN

2 2 2
ANCD vudng tai Cc6 DC=a=S,,,; zaz—l.g.g—la.gzaz—a——a—zSi
222 2 2 8 4 8

b) Trén tia d6i ciia tia CB 1dy diém K sao cho CK = AM.,
D& dang chitng minh dioc AADM = ACDK (c.g.c)=> AM =CK;DM = DK (1)
va ADM =CDK

Ta cé: ADE = ADM +MDE = EDC + CDK = EDK (ViMDE = EDC)

Mit khdc ADE = DEK (so le trong)

— EDK = DEK.vay ADKE can tai K= DK = KE =CK + CE(2)
Tw (1) va (2) suy ra DM = AM +CE
Cau 6.

A

C
B F

a) Chung minh ABHE ~ ACHD vi E =D =90% EBH = DCH (ciing phu géc A)
HE HB

= —=——=>HD.HB=HE.HC
HD HC



by To e o HB L HE_HD . EHD = CHB (46 dinh) = AHDE ~ AHCB
HD HC HB HC

¢) ViH la giao diém ctia hai duong cao BD va CE nén H 1a truc tdm cta tam gidc

= AH 1a duong cao thit ba. Goi F 1a giao diém cua AH véi BC.

Ta co: AF L BC
BH BF
ABHF ~ ABCD — BH.BD =BF.BC(*
(9.9)= BC BD ()
ACHF ~ ABCE(g.g) = = = < = CH CE =CF. BC(**)
CB CE

Cong theo vé& (*),(**): BH.BD + CH.CE = BC.(BF +CF ) =BC?

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 90. PE THI CHON HSG TOAN LOP 8

Cau 1. (2,5 diém)
d) Chobasd a,b,cthéa man a+b + c=0.Chtng minh rang ab+bc+ca<0
e) Cho f(X)= ax? +bx +cvéi a,b,cla cac s8 théa man 13a+b+2c=0
Chtng toréng f(-2).f(3)<0
f) Tim gia tri nho nhat ctia biéu thite M = X* + y> — Xy — X+ y +1
Cau 2. (2,0 diém)
Giai cac phrong trinh sau:
Xx=1 Xx-2 Xx-3 x-4

3 3 3
%) 013 T 2012 2011 2010 b)(2x=5)" ~(x=2)"=(x~3)

Cau 3. (2,5 di€m)
Cho hinh vuéng ABCD. M la mot diém tuy y trén dwong chéo BD. Ha ME vudng

gbc voi AB, MF vudng gbc voi AD

d) Ching minh DE | CF

e) Chtng minh ba duong thang DE, BF,CM dbng quy

f) X&c dinh vi tri diém M trén BD d€ dién tich t& gidc AEMF 16n nhat
Cau 4. (2,0 diém)

Cho hinh binh hanh ABCD(AC > BD).Goi G, H Ian luot 1a hinh chiéu ctia C 1én

AB va AD. Chttng minh

c) AABC ~ AHCG



d) AC?=AB.AG + AD.AH
Cau 5. (1,0 diém)

Chting minh rang véi moi s6 Nnguyén duong thi: 5" (5” + 1) —6" (3” +2" )591
HUONG DAN GIAI
Caul.
d) Cé: a® +b®>2ab;a* +c* > 2ac;b® +c*>2ac
Cong duoc: 2a° + 2b° + 2¢* > 2ab + 2ac + 2bc < a” +b” +c*>ab+ac+bc (1)

a+b+c=0<a*+b?>+c?+2ab+2ac+2bc=0<-a*—b?>—c?=2ab+2ac+ 2bc
Cong (1) véi (2)duoc 3ab+3ac+3bc <0< ab+bc+ca<0

e) f(-2)=4a—2b+c;f(3)=9%+3b+c
cs f(-2)+ f(3)=13a+b+2c=0 nén:
Hojc: f(-2)=0va f(3)=0= f(-2).f(3)=0(1)
Hogc: f(—2)va f(3)lahais§ ddinhau = f(-2).f(3)<0()
Tir (1) va (2)dwoc f(-2).f(3)<0
f) AM =4x* +4y* —Axy —4x+4y+4

(2x—y—1)2+3y2+2y+3

2 1) 8
2x—y -1 43| Y+ Sy+= |+
( y ) (y 3y 9) 3

1Y 8
=(2x—=y-1)+3| y+=| +=
(2x-y )+(y+3j+3

8
Gid tri nhé nhat caa 4M 1a 3 S nén

, 2
Gid tri nhé nhat caa M 1a 3 =

(2)



Cau 2.

x-1 X—2 X—4 X—3
& ——-1+ -1= -1+ —-1
2013 2012 2010 2011

x—2014 x-2014 X_2014+ x—2014

= +
c) 2013 2012 2010 2011

<:>(x—2014)( L, 11 ! j:o
2013 2012 2010 2011

< x=2014
d) Dat 2x—-5=a; x—-2=b=a-b=x-3

Phuong trinh da cho tr thanh: a* —b* = (a—b)’
& (a-b)(a*+ab+b’)=(a-b)(a* - 2ab+b?)
& (a-b)(a*+ab+b’—a’+2ab-b*)=0

< 3ab(a-b)=0

a:0:>x:E
2

S b=0=>x=2
a=b=>x=3

Cau 3.
A E B
[ ¢
F
D C

d) Chting té dwoc AE = DF (cting bang MF)
Chuing t6 dwoc ACDF = ADAE = FCD = EDA

C6: EDAva EDC phu nhau=> ECD va EDAphu nhau hay CF L DE
e) Twong tw c6 CE L BF
Chting minh duwgc CM L EF



Goi G la giao diém cua FM va BC;H la giao diém ctia CM va EF.
MCG = EFM (hai HCN béng nhau)

CMG = FMH (d6i dinh) = MHF = MGC =90°
CM, FB, EDla ba duong cao cia ACEF nén chiing dong quy

2
f (AE-ME) >0nén (AE+ME)’ > 4AE.ME < AE.ME (AE+ME)

AB’ .
< S S T.Mé AB la hdng sé nén S, l16n nhiat < AE =ME

Liuc d6 M la trung di€ém ctia BD
Cau 4.

G

A D H
CG BC BC
CH DC BA
Va ABC = HCG (cting bu véi BAD) = AABC ~ AHCG
d) GoiE, F Ian luot 1a hinh chiéu cua B, D trén AC.

AAFD ~ AAHC = AF _AD = AF.AC = AD.AH
AH  AC

c) Chung t6 dugc ACBG ~ ACDH =

AAEB ~ AAGC = AE QCB) AE.AC = AG.AB

AG
Cong duoc: AF.AC + AE.AC = AD.AH + AG.AB

< AC.(AF + AE)= AD.AH + AG.AB
Chung to duwoc: AE = FC.Thay duoc:
AC.(AF + FC)=AD.AH + AG.AB= AC? = AD.AH + AG.AB



Céu 5.
A=5"(5"+1)-6"(3"+2")=25"+5"-18" 12"
A=(25"-18")—(12"-5").Achia hét cho 7
A=(25"-12")— (18" ~5").Achia hét cho 13

Do (13,7)=1nén Achia hét cho 91

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 91. PE THI CHON HSG TOAN LOP 8
Cau 1. 2 diém)

Phan tich da thitc sau day thanh nhan tt:

1. X*+7x+6 2. x*+2008x’ +2007x + 2008
Cau 2. (2 diém) Giai phuong trinh:

1) x*-3x+2+|x-1=0

2) 8(x+£j2 +4(x2 +i2J2 —4(x2 +i2j(x+1j2 =(x+ 4)2
X X X X

Cau 3. (2 diém)

1 1 1
1. CMR véi a,b,Cla cac s6 duong, ta co: (a +b+ C)(— + b + —j >9
a C

2. Tim s6 du trong phép chia ctia bi€u thiic (X + 2)(X + 4)(X + 6)(X + 8) + 2008 cho

da thire X° +10x+21
Cau 4. (4 diém)
Cho tam giac ABC vuéng tai A(AC > AB), duong cao AH(H e BC).Trén tia HC lay
diém D sao cho HD = HA.Duong vudng géc véi BC tai D cat AC tai E.
1) Chtng minh rang hai tam gidc BEC va ADC d6ng dang. Tinh d6 dai doan BE
theo m= AB
2) Goi M Ia trung diém ctia doan BE.Chting minh rang hai tam giac BHM va BEC

déng dang. Tinh s6 do cia AHM

; B HD
3) Tia AM cat BC tai G. Chitng minh G =
BC AH+HC
HUONG DAN GIAI

Caul.



1)

X2+ TX+6=X>+X+6X+6
=X(X+1)+6(x+1)=(x+6)(x+1)

2)
x* +2008x2 + 2007 + 2008 = X* + X2 + 20072 + 2007 + 2007 +1
=x"+x*+1+ 207(x2 + x+1) :(x2 +1)— X2 + 2007(x2 + x+1)
= (X" +x+1)(%* = x+1)+ 2007 (X" + x+1) = (x* + x+1)(x* = x + 2008)
Cau 2.

2.1 x> =3x+2+|x-1=0(1)
Néu x>1:(1) & (x-1)" =0 < x =1(théa man diéu kién X>1)

x<1l:(1) = x*-4x+3=0< x> - x-3(x-1)=0

<:>(X—l)(X—3)=O<:>{X:l (ktm)

x=3 (ktm)
Vay phuong trinh (1) c6 mot nghiém duy nhat X =1

Néu

2.2

8(x+£j +4(x2+i2j—4(x2+i2j(x+£j =(x+4)" (2)
X X X X

Diéu kién d€ phuong trinh ¢6 nghiém: X #0

(2) <:>8(x+%)2 +4(x2 +%)Kx2 +%)—(x+§jz:| =(x+4)’

<:>8(x+1j2—8(x2+i2j:(x+4)2 & (x+4) =16

X X
X = 0(ktm)
X =—8(tm)

Vay phuong trinh da cho c6 mot nghiém X =—8

Cau3.3.1Tacé:A:(a+b+c)££+%+lj:1+§+E+—+1+9+£+—+1
a C

(a b) (a cj (c bj
=3+ —+—|+| —+—|+]| —+—
b a cC a b ¢

Ma 2+ Y >2BDT Co si)
y X



Do dé: A23+2+2+2=9.Vay A>9
3.2 Ta co:

P(x)

=(x+2)(x+4)(x+6)(x+8)+2008

:(x2 +10X +16)(x2 +10X + 24)+ 2008

Dat t =X +10x+ 21(t = —-3;t = —7), Biéu thic P(X) duoc viét lai
P(X) = (t—5)(t +3)+ 2008 =t — 2t + 1993

Do d6 khi chia t? — 2t +1993cho t ta c6 s8 dw 1a 1993

Cau 4.

1)

2)

3)

A
E
C
D
B HG
Hai tam giac ADC va BEC ¢6: C chung;
ED _CA it CDE va CAB dbng dang)
ai tam giac vudn va ong dan
CE CB & & & &

Do d6 AADC ~ ABEC

Suy ra BEC = ADC =135"(vi tam giac AHD vudng can tai H theo gia thiét)
Nén AEB =45°,do d6 AABE vuéng can tai A

Suy ra: BE = ABv/2 =my/2
BM 1BE _1AD (
BC 2BC 2 AC
Ma AD = AH+/2 (tam gidc AHD vudng can tai H)

Nen BM_1AD_1 AHV2 _ BH _BH , piy ace)

BC 2 AC 2 AC ABYV2 BE
Do dé: ABHM ~ ABEC(c.g.c) = BHM = BEC =135° = AHM = 45"

do  ABEC ~AADC)

Ta cod

Tam gidc ABE vudng can tai A, nén tia AM con 1a tia phan gidc BAC

Suy ra: §=AB a AB _ED — (AABC ~ ADEC) = AH(ED//AH) HD
GC AC' AC DC C HC



~GB HD N GB HD N GB HD
O: = = =
GC HC GB+GC HD+HC BC AH+HC

(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)

Do d

PE SO 92. PE THI CHON HSG TOAN LOP 8

Cau 1. 2,5 diém)

a) Phan tich da thtrc thanh nhan ti: X* +2Xy + 6y —9
x-1 x-2 x-3 ~  Xx=2012 .y,
2013 2012 2011 2

) Timda thtc f(X)biét: f(X)chiacho x—2du5; f(X)chiacho x—3du7; f(X)

b) Giai phuwong trinh:

chia cho (X — 2)(X — 3) duoc thuong la X% —1va da thiic du bac nhat d&i véi X
Cau 2. (2,0 diém)

x> +n)(1+n)+n*x* +1

. Chting minh:

Cho P =7.2014" +12.1995"véi ne N;Q =E >
X"—nN

)
)(L-n)+n*x* +1
a) P chiahét cho 19
b) Qkhong phu thudc vao Xva Q>0
Cau 3. (1,5 diém)
a) Chtng minh: a° +5b° — (3a+b)>3ab-5
b) Tim cdc nghiém nguyén ctia phuong trinh: 2X° +3y” +4x =19
Cau 4. (4,0 diém)
Cho tam gidc ABC nhon (AB < AC). Cac duong cao AE, BF cit nhau tai H. Goi
M la trung diém ctia BC, qua H vé duong thang avuong géc véi HM,a cat AB, AC Ian
lwot tai I va K
a) Ching minh AABC ~ AEFC
b) Qua C ké duong thang bsong song véi duong thang 1K, b cat AH,AB theo thi tu
tai N va D. Chting minh NC = NDva HI = HK.
AH BH CH

¢) Goi G la giao diém cua CH va AB. Chtiing minh + + >
HE HF HG

HUONG DAN GIAI
Caul.



a) x2+2xy+6y—9:(x2—9)+2y(x+3)=(x—3)(x+3)+2y(x+3)

=(x+3)(x—3+2y)

Xx-1 x-2 Xx-3 X—2012
b) + + + .t =2012
2013 2012 2011 2
<:>x—1_ +X_2—1+X_3+ ..... er—2012_1:0
2013 2012 2011 2
Xx—2014 x-2014 x-2014 x—2014
+ + +onnn =0
2013 2012 2011 2
<:>(x—2014) 1 + 1 + 1 F o, +1 =0
2013 2012 2011 2
= Xx=2014

) Goi du trong phép chia f(X)cho X* —1la ax+b
Tacé: f(X) :(x—Z)(x—B)(x2 —l)+ax+b
Theo Caura: f(2)=5néntacs: 2a+b=5; f(3)=7nén 3a+b=7
—a=2b=1
Vay da thttc can tim la f (X)=(x— 2)(x—3)(x2 —1) +2x+1
Cau 2.a)
P =7.2014" +12.1995" =19.2014" —12.2014" +12.1995" =19.2014" —12.(2014" —1995" )
Ta co: 19.2014"119;(2014" —1995" ):19 = Pi19

_(X2 +n)(1+ N)+N" X" +1 x4 xn+n’+n+n’ +1
b)Q_(xz—n)(l—n)+n2x2+1_ X*—=x’n+n°—n+n°x* +1
~ xz(nz+n+1)+n2+n+l_(n2+n+l)(x2+l)_ n+n+1
- xz(nz—n+1)+n2—n+l_(nz—n+1)(x2+1)_ n®—n+1

Vay Q khong phu thudc vao X

Nt 2+§
_n*+n+l 2) 4

=— = > >0
n“—n+1 ( 1) 3
n—=1| +—

Q
2) 4

Cau 3.
a) a2+5b—(3a+b)23ab—5<:>2a2+10b2—6a—2b—6ab+1020



< a’—6ab+90” +a’—-6a+9+b*—-20+1>0
= (a-3b) +(a-3) +(b-1)">0
Déng thtic xay ra <> a=3;b=1
b) 2X°+3y’ +4x =19 2x° +4x+2=21-3y" & 2(x+1)" =3(7-y*)(*)
Xét thay VT chia hét cho 2nén 3(7 -y )i2= ylé (1)
Mitkhac VT 20 3(7-y*)20< y* <7 (2)
Tir (1) va (2) suy ra Y =1, thay vao (*) ta c6: 2(x+1)° =18
Suy ra cac nghiém 1a (X;y) € {(2:1);(2-1);(~4-1);(-4:1)}

Cau 4.

D
a) Tacé: AAEC ~ ABFC(g.9) = C—E = %
CF CB
. . ~CE CA . | R
Xét AABCva AEFC c6: C_F = a va gbc C chung nén suy ra AABC ~ AEFC (cgc)

b) Vi CN//IKnén HM L CN = M Ia truc tam AHNC
— MN LCH ma CH L AD(H 1a trgc tam AABC)=MN //AD
Do M la trung diém BC nén = NC = ND = IH = IK (theo Ta let)

AH _ S At _ S n _ Saric + Shaen _ Sarc + S nen
HE  Scie  Seue  Scue + Seue Senc

c¢) Taco:



Tuong tu ta cé: BH _ Sec +Seun . CH _ Seuc + S
' BF ’

S are CG S
— AH + BH + CH — S + S gy n Sere T Sera n Sere + Sanc
HE HF HG SeHe S avc Sgha

S S S S S S
_ 2arc , 2aed | ZBrc | A | PBHC | 2AHC >

Sge  Senc  Sac Sac Sera s
D&u bang xay ra khi va chi khi AABC déu ma theo gia thiét AB < AC nén khong xay ra
dau bang

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

PE SO 93. PE THI CHON HSG TOAN LOP 8

) X+2 2X X°+4x+6 x2 +1
Cau 1. (4 diém) Cho biéu thic A 2( + + j

X+1 2-x X' —x-2 ) 2x*—4x
1) Ratgon A
2) Tim gid tri 16n nhat ctia biéu thirc A
Cau 2. (5 diém)
1) Tim céc s8 nguyén X; Y thoéa man: X* —y* +12x -8y +15=0
2) Chtng minh: Tong lap phuwong cua ba s6 nguyén dwong lién tiép chia hét cho 9.
3) Tim da thitc H (X)C(') bac 3 théa man: H (1) =H (2) =H (3) =0va vdi moi X1ludon
6 H(x)=x.f(x)+24, trong d6 f(x)la da thiic bac2.
Cau 3. (4 diém)
1) Giai phuong trinh: (3X — 5)3 + (X — 6)3 — (4X —ll)3 =0
2) Giai Cau toan bang cach lap phuong trinh:
Quang duong tit thanh phd Bac Giang dén huyén Son Pong dai 80km. Lic 7 gio 10 phut
mot xe may di tir thanh phd Bac Giang d&én huyén Son Dong. Di duoc 2 quang duong xe
bi hdng phai dimng lai 32 phut d€ stra, roi di tiép v6i van tdc kém van tdc luc dau Skm/ h.
Biét xe may dén huyén Son Ddng ltc 10 gio 30 phut cung ngay. Hoi xe may bi hong luc
may gio ?
Cau 4. (6 diém)
Cho tam gidc ABC c6 ba géc nhon, cac duong cao AM, BN, CP cit nhau tai H

a) Chting minh rang: AAMC ~ ABNC va CAB = NMC



b) Chttng minh rang: Tia MAIa tia phan gidc caa NMP

c) Goilla giao diém cua BN va MP.Chting minh HN.BI = HI.BN

Cau 5. (1 diém)
1 1
Cho A=——+——+
n+1 n+2

Chting minh rang A>1

1 1
+ + +
2n+1 2n+2

HUONG DAN GIAI

Caul.
X+2 2Xx X' +4x+6) x°+1
1) A= + +— P
X+1 2—-X X —X—-2 | 2X°—4x
PDKXD: X#-Lx#0;Xx#2
X+2 2x  X+4x+6 | x*+1
A= - + L
x+1 x-2 (x+1)(x-2)) 2x*—4x
A=
X“+1
ax X2 +2-2C+4x-2  2(x-1)
2) A== 2 =2-—5
X +1 X +1 X“+1
—1Y’ —1Y’
a( 5 ) >0=2 ( > ) <2 hay A<2
X +1 X“+1
. x—1)°
Dé’ubéngxéyrakhi( > ) =0 x=1
X +1

Vay GTLN ctia bi€u thire A 1a 2, dat duwoc khi X =1

Cau 2.

1) Hoc sinh bién d6i vé phuong trinh (X +y +10)(X -y+ 2)

Do X, Ynguyénnén X+ Y+10;X—Y+2nguyén
Ma 5=5.1=15=—1(-5)=—5(-1)
Tim duoc (X;Y) € {(-3,-6);(-9;-2);(-3,-2);(-9,-6)}

2)

Goibasdla a,a+1va a+2(anguyén duong)

Ta co: @° +(a+1)3+(a+2)3 =3a’+15a+9a’+9

Xét 3% +15a = 3a(a2 + 5)

5

Néu ai3thi 38 +15a:9khi d6 a° +(a+1)’ +(a+2):9 ()



Néu akhong chia hét cho 3 thi @’ chia3duw1 =a°+5:3
—=3a% +15ai9khi d6 @° +(a+1) +(a+2)"9 (2)
Tir (1) va (2) suy ra @° +(a+1)’ +(a+2)’:9 véi moi a nguyén duong.
3) Do da thitc H(X) 6 bacla 3 théaman: H(1)=H(2)=H(3)=0
Nén H(x)=a(x—1)(x—2)(x—3)=H(0)=—-6a
Lai c6 H(x)=x.f (X)+ 24 dtng véi moi X
Chon x=0 tacé: H(0)=24
Nén —6a=24=>a=—4
vay H(x)=—-4.(x-1)(x—2)(x—-3)
Cau 3.
1)Hoc sinh chitng minh duoe: Néu a+b+c=0thi a®+b*+c®*=abc (*)
(3x—5) +(x—6) —(4x-11)’=0
& (3x=5) +(x—6) +(11-4x)’ =0

< (3x—5)(x—5)(11-4x)=0theo (*) &< | x=

_|>|||:‘ O wlo

3
2) Goi van t6c xe mdy di trong 7 quang duong daula x(km/h)  (x>5)
A n 4 . 1 ~ \ N \
—>van toc xe may di trong 1 quang duwong cudila X—5(km/ h)

3 ,
Ta co 1 quang dudng tr thanh phd Bac Giang dén huyén Son Dong dai 60km
Thoi gian xe may di dén huyén Son Dong (k€ ca thoi gian diing la)
10
10 gio 30 phut — 7 gio 10 phut = 3 gio 20 phat = 3 h

. , ., 60 20 32 10
Theo Cau ra ta co phuwong trinh: — + —— =

+—=—
X X-5 60 3



x =30 (tm)

=, 2

X (ktm)

Thoi gian xe mdy di dén lac hong xe la : 60:30 =2h
Vay xe mdy bi hong ltuc 9gio 10 phut
Cau 4.

A

B M C

a) Xét AAMC vy ABNC . goc C chung; M =N =90

= AAMC ~ ABNC :%:%
CN CB

CM CA

=——;Cchung
N CB

= AABC ~ AMNC (c.g.c) = CAB = NMC

Xét AABC va AMNC co:

b) Taco: CAB=NMC
Chtmg minh tuwong tu: CAB =NMC
Chi ra duoc: AMC = AMB =90°
= AMN = AMP =Tia MAIa tia phan gidc caa NMP
c) Taco: MH 1a duong phan gidc trong cua tam gidc MNI
Ma MB L MH nén MBIa duong phén gidc ngoai ctia tam giac MNI
MN HN BN
j— = =
Ml HI
= HN.BI = HI.BN(dpcm)

(tinh chat duong phan giac trong, ngoai tam giac)



1 1 4 o o )
Ciu5.Tacd: —+—2= vGimoi a,b > 0. Dau bang xay rakhi a=Db
a b a+b
1 1 1 1 1
A=—4+ — 4+, .+ + + o
n+l1 n+2 2n+1 2n+2 3n+1

Tacod A ¢6 2n+1hang tw
Ap dung BDT trén véi cac cdp s8 d6i mot khac nhau ta cé:
1 1 2
+ >
n+l 3n+1 2n+1
1 1 2

— >
n+2 3n 2n+1

Cong cac bat dang thiic cling chiéu ta duoc:
2
2A>(2n+1)—— < A>1(dpcm)
2n+1

(Hoc sinh lam cich khdc néu dimg van dwoc diém toi da)
DE 5O 94. DE THI CHON HSG TOAN LOP 8

Cau 1.
d) Phan tich da thtic sau thanh nhan tie : X* —2Xy + y° + 4x—4y -5
e) Chitng minh VneN*thi n°+n+2 1a hop s8
f) Cho hai s& chinh phwong lién tiép. Chitng minh rang tdng ctia hai s6 d6 cong véi
tich ctia ching 1a mét s6 chinh phuong 1é.
Cau 2.
Xx-1 Xx-2 Xx-3
2012 ’ 2011 " 2010 ’
d) Cho a®+b*+c?=a’+b*+c*=1.Tinh S=a’ +b*™ +¢
Cau 3.

Lx=2012 000

c) Gidi phuong trinh:

2013

) Tim gi4 tri nho nhét ca biéu thiee: A= 2X> +3y” +4xy —8x —2y +18
d) Cho a,b,Claba canh ctia tam gidc
ab bc ac
+ +
a+b-c -a+b+c a-b+c
CAu 4. Cho hinh vudng ABCD ¢4 canh béng a.Goi E,F,G,H Tan luot 1a trung diém cta
cac canh AB,BC,CD, DA.M Ia giao diém ctia CE va DF.

Chttng minh : >a+b+c



d) Chéng minh: T giac EFGH la hinh vudng
e) Chung minh DF L CE va AMAD can
f) Tinh dién tich AMDC theo a.

HUONG DAN GIAI
Caul.

(x—y)2+4(x—y)—5:(x—y)2+4(x—y)+4—9
:(x—y—2)2—32:(x—y+5)(x—y—1)

e) Tacé: N°+n+2=n’+1+n+1=(n +l)(n2 —n+1)+(n +1)

d)

=(n+1)(n°—n+2)
n+1>1

A 3 \ 4
Vay N° +n+21a hop so.
non+2>1" " P

Do ‘v’neN*nén{
C1 e A v A2 s 2
f) Goihaisd lan lwotla a°va (a+1)

Theo Cau ra ta co:

a’ +(a+1)2 +a2.(a+1)2 —a*+2a*+3a’+2a+1

(a®+2a°+a%)+2(a’ +a)+1=(a’+ a)2 +2(a+1)+1
= (a2 +a +1)zlé mot s6 chinh phuong 1é vi a’+a= a(a +1)lé s6 chan nén

a’+a+llassle
Cau 2.

¢) Phuong trinh da cho twong duwong voi :

x-1 , xz2012 \ x=3 , - xz20012 o010 - 2012
2012 2011 2010 1
x—2013 Xx—2013 x—2013 X — 2013
b= + + + e, + =0
2012 2011 2010 1
<:>(x—2013) 1 + 1 + 1 o +% =0« x=2013
2012 2011 2010 1

d) a’+b’+c’=a’+b’+c’=1=ajb;ce[-11]
:>a3+b3+c3—(a2 +b? +cz):az(a—1)+b2(b—1)+cz(c—1)s0
—a’ +b®+¢® <1= a;b;cnhan hai gid tri 1a 0 hodc 1

— b2012 — b2;c2013 — CZ — S — a2 + b2012 + C2013 :1

Cau 3.



) Ta co: A:Z(x2+2xy+ y2)+ y> —8x—2y+18
A:Z[(x+ y) —4(x+ y)+4]+(y2+6y+9)+1

A=2(x+y-2) +(y+3) +1>1

. X=5
Vay MinA=1<
y=-3
d) Vi a,b,Cla ba canh cia mot tam gidc nén:
a+b-c>0;,—a+b+c>0a-b+c>0
pit x=—a+b+c>0;y=a—-b+c>0;z=a+b—-c>0
+2 X+2Z X+
Tacc’>:x+y+z:a+b+c;a:y b= 5 ;CzTy

ab . bc L_ac :(y+z)(x+z)+(x+z)(x+y)+(x+y)(y+z)
a+b-c —-a+b+c a-b+c 47 4x 4y

1 ﬁ+£+£+3x+3y+32 1 3(x+y+z)+l 20X 0¥ X
4z x vy 4 2\ z X y

=E.{3(X+y+z)+l_(§+£j+£(l+E]+E(§+Xﬂ
4 2z x) 2\z y) 2y X

2%.[3(x+ Y+2Z)+X+Y+Z|=X+Yy+1Z

Ma X+ Y+Z=a+b+Cnén suy ra diéu phai chitng minh

Cau 4.
A E B
H F
D G C

d) Ching minh EFGH la hinh thoi
Chting minh ¢6 1 goc vuong nén EFGH 1a hinh vuong
e) ABEC =ACFD = ECB = FDC ma ACDF vuéng tai C nén:
= CDF + DFC =90° = DFC + ECB =90° = ACMF vuéng tai M hay CE L DF
Goi N 1a giao di€ém cua AG va DF.Chtng minh twong tw: AG L DF
= GN //CM ma G 1a trung diém ctia DC nén N Ia trung diém DM.



Trong AMAD c6 AN vira la duong cao, vira la duong trung tuyén
= AMAD can tai A

CD CM

FD FC

2 2
Do d6: Sewp = (gj = Scvp :(QJ Skco
Seen FD FD

f) ACMD ~ AFCD(g.g) =

1 1
Ma S.., ==CF.CD==CD?’.
a SOrcp 2 A
2
C_Dz_l(;[)2
FD” 4
Trong ADCF theo dinh ly Pytago ta co:

DF? =CD? + CF* =CD? +(% BCzjoD2 +%CD2 =ZCD2

Vay SCMD =

2
CLECDZ =_a
4

Do d6: S,,p =

PE SO 95. PE THI CHON HSG TOAN LOP 8

2 2
. , X"+ X x+1 1 2—X
Cau 1. (5,0 diém)Cho biéu thirc P = 5 : + +
X°—=2x+1 X Xx—1 X
a) Tim diéu kién x4c dinh va rat gon P

-1
b) Tim Xdé’P=?

¢) Tim gia tri nho nhat ctia P khi x>1
Céu 2. (6 diém)
a) Tim da thitc f(X)biét rang: f(X) chia cho X+ 2dw 10, f(X) chia cho X —2du 22,
f (X) chia cho X* —4duoc thuong 1a —5Xva con dw
b) Ching minh ring véi moi s8 nguyén athi a® +5achia hét cho 6
¢) Giai phrrong trinh nghiém nguyén: X* + Xy —2012x — 2013y — 2014 =0
Céu 3. (3,0 diém)
a) Cho a+b+c=0va abc #0, tinh gid tri cua biéu thirc:

1 1 1

P= + +
b?+c?—a® a’+c’-b*> a’+b*-c?




b) Cho2sd avab théaman a=1;b>1.Ching minh:
1 - 1 > 2
1+a® 1+b° 1+ab

Cau 4. (6,0 diém)
Cho hinh vuéng ABCD c6 AC cat BD tai O. M 1a diém bat ky thudc canh BC
(l\/l #B,C ) Tia AM cat duong thang CD tai N. Trén canh AB 14y diém E sao cho
BE =CM.
a) Chung minh : AOEM vudng can
b) Ching minh: ME / /BN
c) TeCke CH L BN (H € BN ) Chting minh rang ba diém O, M, H thang hang.

HUONG DAN GIAI
Caul.
a) DKXD: x#0;x=1x=-1
_ 2
P:jqx+?:(x+1XX Q+_ X . 2—X
(x-1) x(x=1)  x(x-1) x(x-1)
_X(x+D) -1 x+2-x*  x(x+1)  x+1
(x-—lf ' x(x-1) (x-—lf “x(x-1)
Cx(x+1) x(x-1)  x?
_(x—lf' x+1  x-1
2
b) P:_—1<:>P: X :_—:ch’ineDKXD
2 x-1 2

=22 =—X+1<2x2 +x-1=0

1
o (2x-1)(x+1)=0e| *=2 ™)
x=—1(KTM)
Vay |:’=—E<ZI>X=1
2 2
9 P- X2 =X2_1+1=(X+1)(X_1)+1:x+1+i
x-1 x-1 x-1 x-1



Vi X>1nén X—1>0.Ap dung BDT Cosi ta c6: X—1+i122 (X—l)il =2
X— X—

D&u “=" xay ra < X—].ZL:LC}(X—].)2 =lex-1=1<x=2(TM)
X_

Vay GTNN ctaPla 4 <> X =2
Cau 2.
a) Giast f(X)chiacho x> —4duoc thwong la —5Xva con duwla ax+b
Khi d6: f(X)= (x2 —~ 4).(—5x) +ax+b
Theo dé Cau, ta co:

f2=22 (2a+b=22 [(a=3
= =
f(-2)=10 _ |-2a+b=10 _ |b=16

Do dé: f(x)=(x*—4).(-5x)+3x+16
Vay da thiee f(X) can tim ¢6 dang: f(X) =-5%>+23x +16
b) a’+5a=a’ —a+6a:a(a2 —l)+6a:a(a—1)(a+1)+6a
Vi a(a—1)(a+1)1a tich 3 s8 nguyén lién ti€p nén cd 1 s6 chia hét cho 2, mot 8 chia
hét cho 3 ma (2,3) =1nén a(a—1)(a+1)chia hét cho 6
6a chia hét cho 6
Nén a’ +5achia hét cho 6
) X°+xy—2012x—2013y —2014=0
< X2 4+ Xy +X—2013x — 2013y — 2013 =1
< X(x+y+1)-2013(x+y+1)=1
< (x—-2013)(x+y+1)=1

[ (x—2013=1 [ (x=2014
X+y+1=1 y=-2014
= =
X—2013=-1 X = 2012
| X+y+1=-1 | |y=-2014

Cau 3.



P= L + L + L
b?+c?—a® a’+c*-b*> a’+b*-c?
1 1 1
2 2 27 T 2 2 7+ 2 2 2
b’ +c*—(b+c)” a’+c*—(a+c)” a’+b*—(a+b)
1 1 1 a+b+c
= + + = 0
-2ab -2ac -2ab -2abc

1 1 2 1 1 1 1

» ecy-sdelrle) el
+a° 1+b° 1l+ab \l1+a° 1l+ab 1+b® 1+ab

ab—a’ . ab —b?

(1+a2)(1+ab) (1+b2)(1+ab)

_a(b-a)(l+b’)+b(a-b)(1+a*) (b-a)(a+ab’~b-ah)  (b—a)’(ab-1)

(1+a2)(l+b2)(1+ab) - (1+a2)(1+b2)(1+ab) :(1+a2)(l+b2)(l+ab)
_ X (b—a)z(ab—l)
Do a>1b>1nén (1+a2)(1+b2)(1+ab) >
= 12+ 12— 2 >0 12+ 122 2
1+a° 1+b° 1+ab 1+a° 1+b° 1+ab
Cau 4.
A E B
2
o\ M
; H
D C N

a) Xét AOEBva AOMC
Vi ABCD 13 hinh vuéng nén ta c6: OB=OC
Va B, =C, =45°, BE =CM(gt) = AOEB = AOMC(c.g.c)
—OE=0OMva O, =0,
Lai c6: O, + O, = BOC =90°vi tit giac ABCD 13 hinh vudng
=0, +0, = EOM =90°két hop véi OE =OM = AOEM vuéng can tai O



b) Tt gia thiét t& gidc ABCD la hinh vudéng = AB//CDva AB=CD

+)AB//CD= AB//CN = AM_ %(dinh ly Ta let) (%)
MN MC

Ma BE =CM(gt) va AB=Cd = AE = BM thay vao (*)

%:%3 ME / /BN (Ta let d4o)

) Goi H'la giao diém ctia OM va BN

Ttr ME / /BN = OME = OH 'E (ciip géc so le trong)
Ma OME =45°vi AOEM vuéng can tai O

= MH 'B =45° = C, = AOMC ~ ABMH '(g.9)

= O—M = MH ,két hop OMB = CMH ' (hai g6c d6i dinh)
OB MC

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

Ta co:

Vay BH'C=BH'M + MH'C =90° =CH"' L BN
Ma CH L BN(H € BN):> H =H 'hay 3 diém O, M, H thang hang (dpcm)

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)

DPE SO 96. DE THI CHON HSG TOAN LOP 8

\ N 1-x ). 1-% s \
Cau 1. (4,0 diém)Cho biéu thizc: A= —-X | — vOi Xkhac —1val
1-x 1-X—X"+X

1) Rut gon biéu thiee A
e s . 2
2) Tinh gia tri ctia bi€u thirc A tai X = —lg

3) Tim gid tri cia Xdé& A<O
Cau 2. (4,0 diém)
1 2 6
2 T -2
X°—=2X+2 X —=2X+3 X" —-2x+4

a) Giai phuong trinh sau:
b) Cho Xla s& nguyén. Chitng minh rang biéu thic:
M = (X +1)(X + 2)(X + 3)(X + 4) +11a binh phwong ctia mot s6 nguyén.

Cau 3. (4,0 diém)
a) Cho X,Y,Z1a cac s6 nguyén thoa man X+ Y + Z chia hét cho 6.



Chting minh M =(X+Y)(y+2)(X+2)—2Xyz chia hét cho 6

b) Cho a,b,cla cac s& khac 0 thoa man: a’b® +b’c® +c*a® =3a%h%c?/

Tinh gi4 tri bi€u thite P = (1 + Ej(u 9}(1 + 3)
b C a

Cau 4. (6,0 di€m)
Cho tam gidc nhon ABC(AB < AC),c6 dudong cao AH sao cho AH = HC.Trén

AH 18y mot diém I sao cho HI = BH.Goi P va Q 1a trung diém ctia Bl va AC. Goi N vaM
1a hinh chiéu cua H trén AB va 1C; K 1a giao diém ctia duwong thang CI véi AB; D 1a giao
diém cua duong thang Bl véi AC

a) Chung minh I 1a trye tAm cua tam giac ABC

b) T gidc HNKM la hinh vuéng

¢) Chtng minh bén diém N,P,M,Q thang hang.
Cau 5. (2,0 diém)

2015 2015 2015
+ =3

Cho X,Y,Zla cac s6 duong théa man diéu kién: X Yy 27 =

Tim gia tri 16n nhat ctia biéu thiic: X* + y? + 2°

HUONG DAN GIAI
Caul.
1.1)  Véi Xkhac1va-1thi
1-x° = x+%x* (1-x)(1+x)
1-x  (L+x)(1-x+x*)=x(1+X)

(1-x)(I+x+x*=x)  (1=x)(1+X)
+ x)(l— 2X + x2)

A=

1
2
1.2) Taix:—lz:_—Sth‘lA: 1+ — | |-]1- —§ =10£
3 3 3 27
X

1.3) V6i Xkhaclva-1thi A<O0< (1+ 2)(1—x)<0<:>1—x<0<:>x>1

Cau 2.

1 2 6

—+ =
) X2—2Xx+2 X*=2x+3 x*-2x+4




Pat t = x? —2x+3=(x—1)2 +2(t>2)
Phuong trinh da cho tro thanh:

1 2 6
- =
t-1 t t+1

t=2(TM)
=3 -Tt+2 <

1
t=2(KTM)
Do dé: (x—1)" +2=2 e (x-1) =0 x=1

b) Tacd: M =(x+1)(x+2)(x+3)(x+4)+1:(x2+5x+4)(x2+5x+6)+1

Pit t=X+X+5

Khidé: M =(t—1)(t+1)+1=t* —1+1=t>
Vi X1a s8 nguyén nén tla s6 nguyén . Vay M Ia binh phuong ctia mdt s3 nguyén.
Cau 3.

a) Tacé: M =(Xx+Yy)(x+2)(y+2z)—2xyz

Hoc sinh bién d6i dwoc:

M =(x+y+2z)(Xy+ Yz +2x)—3xyz
Vi X, Y, Zla cac s6 nguyén théa man X + Y + Z chia hét cho 6 nén
(X+y+2)(Xy+ Yz + Xz)chia hét cho 6
Trong 3 s8 X, Y, Zton tai it nhat mot s§ chia hét cho 2. Suy ra 3xyz:6
Do d6, (X+Y+2)(Xy + Yz + Xz) —3Xyz chia hét cho 6 . Vay M :6

b) Pat ab=x;bc=y;ca=z
Ta cé: x>+ Y° +2° =3xyz
Hoc sinh chting minh : X+Y+2 =0 hosc X* +y*+2* —xy—yz—xz =0
TH1: X+y+2z=0
Str dung hiing déng thirc: (x+y +2)’ —x* —y* = 2> =3(x + y)(+2)(x + 2)
=-—xyz=(x+y)(y+2z)(x+2z)
Ta cé: —a’b’c? =(ab+bc)(bc +ca)(ca +ab)

—abc=(a+b)(b+c)(c+a)

{2



TH2:x*+y*+2°—xy—yz—xz=0

:>(x—y)2+(y—z)2+(z—x)2:0

= X=
=a=

Cau 4.

y=z=ab=Dbc=ca
b=c=P=8

a) Xét tam giac BHI c6: BH = HI, H =90°

= ABHI vuéng can tai H = IBH =45
AAHC ¢6 AH = HC,H =90° = AAHC vuéng can tai H= ACH =45’

=> ABCD vuong can tai D
Tam gidc ABC ¢6 hai duong cao AH, BD.

Vay | 1a truc tam AABC

Xét tir gide HMKN c6: M = N =90°, K =90° (CK dudng cao)

Tt giac HMNK 12 hinh chi nhat (1)

Xét AMIH va ANBH co:

HMI = HNB =90°; HB = HI (gt); HIC = HBN

= AHMI = AHNB(g.c.g)=HM =HN(2)

Tir (1) va (2): Tt gide HMKN 1a hinh vudng

Theo cau b: Tt giac HMKN 1a hinh vudng nén M, N thudc trung triec doan thang

KH
-Xét 2 tam gidc vuong AHC va AKC;trung tuyén HQ, KQ.Ta c6:



HQ:%AC; KQZ%AC = Q etrung trec KH

Vay 4 diém M, N, P,Q thang hang
Cau 5.
Ap dung BDT C6 si cho 2015 s duong X2 % 1:1:1:1:1:1...1: 1. ta duwoc:

X2 4% 11414+ 1 4.+ 141> 201528 X705 2 1.1.1.....1 = 2015%°
< 2x%% + 2013 > 2015%°

Tuong tw ta cling co:
2y +2013 > 2015y°
272" +2013 > 20152
=23 +y™° + 27 )+6039 2 2015.(x +y* + 2 )= X’ +y* +2° <3

Dau "="xayra & x=y=z=1

Vay Max( =3 x=y=z=1

x2+y2+zz)

(Hoc sinh lam cich khdc néu ding vin dwoc diém toi da)

PE SO 97. PE THI CHON HSG TOAN LOP 8

Bai 1: (5,0 diém)
x*+2 x? -1 x> +3
xX*+1 x*=x*+1 x*+4x*+3

1. Cho biéu thttc M =

a) Rutgon M
b) Tim gid tri 1én nhat cia M
o . 1-2x 1-2y
2. Cho X, Ylaso hitu ti khac 1 thoa man 1 + 1 =1

Chtéing minh M = X? + y2 — XY la binh phuwong ctia mot s6 hiru ty.
Bai 2. (4,0 di€m)
1. Tim s& du trong phép chia (X+3)(X+5)(Xx+7)(x+9)+2033cho X +12x+30

2. Cho X,Y,Zthéaman X+Yy+2=7, X +y>+2°=23; xyz=3

4 ./ . - A? 1 1 1
Tinh gi4 tri cta biéu thiec H = + +
XYy+z-6 yz+x—-6 zX+y-6

Bai 3. (4,0 diém)
1. Tim tat ca cic cdp s6 nguyén (X; y) thoa man 3X* +3xy —17 =7x -2y

2. Giai phuong trinh: (3X - 2)(X - 1)2 (3X - 8) =-16



Bai 4. (6 di€m)

Cho hinh vuéng ABCD c6 hai duong chéo AC va BD cat nhau tai O. Trén canh AB
1y M (0 < MB < MA)va trén canh BC lay N sao cho MON = 90°.Goi E 1a giao diém ctia
AN vé6i DC, goi K la giao diém ctia ON vi BE.

1) Chung minh AMON vuéng can
2) Ching minh MN song song véi BE
3) Chtmg minh CK vudng goc véi BE
4) Qua K vé duong song song véi OM cat BC tai H. Chitng minh:
KC KN CN
+ + =1
KB KH BH
Bai 5. (1,0 diém)

Cho X,y >0thoa man X+ 2y >5.Tim gi4 tri nho nhat cia H = X* + 2y? +%+2—;r
HUONG DAN GIAI
Bai 1.
1.
D M= X' +2 . -1  x°+3
_(x2+1)(x4—x2+1) X' —x%+1 (x2+1)(x2+3)

_ X' +2 N -1 1
_(x2+1)(x4—x2+1) X' —x2+1 x2+1
- x4+2+(x2—1)(x2+1)—(x4—x2+1)_ X 2 xt —1oxt e xi—1
- (x2+1)(x4—x2+1) - (x2+1)(x4—x2+1)
_ x4 + x? _ Xz-(X2+1) S
_(x2+1)(x4—x2+1)_(x2+l)(x4—x2+l)_ X' —x*+1

Vay M =X4_X—:2+1vc’yi moi X

b) Tacé: M =X4_X—:2+1Véim()i X
- Néu Xx=0tac6 M =0
- Né&u X #0, chia ca ttr va mau cia M cho Xtaco: M = 11

X+ -1



2
Ta cé: x> +i2—1:(x2 —2.x.1+i2j+1:(x—1j +1>1

X X X X
Nén ta c6: M =%S1.D§{u "="xayrakhi X=1.
X+ ——
X -1
Vay M 16nnhatla M =1khi x =1
2,
Taco: = 2X - 2Y 1 (1-2x)(1- y) + (1-2y)(1- ) =(1- x)(1- y)

<:>1—y—2x+2xy+1—x—2y+2xy:1_x_y+xy<:>x+y:3XY+1

2 2
Tacd:M =x>+y? —xy =(X+ y)2—3xy:(3xy2+l) —3xy:...:(3XyT_1j

Vi X, Y € Qnén 3xy

1a s& hitu ty , Vay M 1a binh phuong ctia mot s8 hitu ty.
Bai 2.
1) Tacé:
(x+3)(x+5)(x+7)(x+9)+2033=....=(x* +12x + 27)(x* +12x + 35) + 2033

Pat X2 +12x +30=t, ta co:
(x+3)(x+5)(x+7)(x+9)+2033=(t—3)(t +5)+2033
=t?+2t-15+2033=t(t+2)+ 2018

Vay ta 6 (X+3)(X+5)(x+7)(x+9)+2033=(x* +12x +30)(X* +12x+32) + 2018

Vay s8 du trong phép chia (X+3)(X+5)(x+7)(x+9)+2033cho x> +12x +301a 2018.
2) Vi
x+y+z=7:>z:—x—y+7z>xy+Z—6=---=Xy—X—y+1:(x_1)(y_l)
Tuong tu ta cé: yz+x—6:(y—1)(z—1);zx+ y—6:(z—1)(y—1)

é ) 1 X 1 N 1 _ z-1+x-1+y-1
D) e ED) )y 1))
- (x+y+2z)-3 -3 4

oxyz—(xy + yz+xz)+(x+y+z)—1:3—(xy+ yz+xz)+7—1:9—(xy+yz+xz)
Ta c6: (X + y+z)2:x2+y2+22+2(xy+ yZ+X2)= 7 =23+2(Xy+ Yz +Xz)
= Xy+Yyz+xz=13



4

Vay H=— =1
¥ 913
Bai 3.

1) Ta co:

3X2 +3xy —17=7x -2y < 3xy + 2y =-3x* + 7x+17 < (3x+ 2) y =-3x* + Tx +17
Vi Xnguyén nén 2X +3# Onén ta co:

y- 3 +Tx+17  —3x* —2x+9x+6+11 —x(3x+2)+3(3x+2)+11

11
—X+3+
3X+2 2 3X+2 3X+2
. . 11 A )
Vi X, Y nguyén nén ta cd 3 g g B =11:3x+2=>3x+2=21+11
X+
- Xét cac treong hop ta tim duoc X =—1 Y =—1,X=—-3; Y =5 thoa man va két

luan
2) Tacé: (3x—2)(x+1)" (3x+8)=-16 < (3x—2)(3x+3)" (3x +8) =144
Pit 3X+3=t=3x-2=t-5;3x+8=t+5
Ta c6 phuong trinh: (t—5)t*(t +5)=-144
eth - 25" +144=0< (t* - 9)(t* ~16) =0

t>=9 t=+3
= =

2

Xét cac treong hop ta tim dugec X=0;X=-2;X = 5; X = —g
Bai 4.

A M B

@)
K
D C E
(¥

1) Tacé: BOC =90° = CON + BON =90°;vi




2)

3)

4)

Bai 5

Ta co:

MON =90° => BOM + BON =90° = BOM =CON

Ta ¢6 BD la phan gidc ABC = MBO =CBO = % =45°

Tuwong tu ta c6: NCO =DCO = ﬂzc =45° . Vay ta c6 : MBO = NCO
Xét AOBM va AOCN ¢6 OB =0C;BOM =CON;MBO =NCO

— AOBM = AOCN = OM =ON

Xét AMON c6 MON =90°;0M =ON => AMON vuéng can

AOBM =AOCN = MB=NCma AB=BC= AB-MB=BC-NC

= AM =BM = AM _ BN
MB NC
Taco: AB//CD= AM //CE = AN _ BN
NE NC

Vay ta c6: = AM = AN = MN //BE (Theo dinh ly Talet dao)
MB NE

Vi MN //BE = BKN = MNO = 45° (d6ng vi va c6 tam gidc MON vudng can)
NB NO

= ABNK ~ AONC (vi c6 BNK =ONK;BKN =OCN =45°) = — = —
NK NC

- Xét ABNO;AKNC 6 BNO =CNK; %zm—g ABNO ~ AKNC

= NKC = NBO =45’
Vay ta c6: BKC = BKN +CKN =45° +45° =90° = CK L BE

~Vi KH//OM ma MK L OK = MK 1. KH = NKH =90° ma
NKC =45° = CKH =45° = BKN = NKC = CKH =45°
Xét ABKC c6 BKN = NKC = KN Ia phén giac trong cia ABKC, ma KH L KN

= KH 1a phén gidc ngoai caia ABKC = Ke _HC
KB HB
KN BN
Chttng minh teong tetacd: ——=——
KH BH
KC KN NC HC BN CN BH
Vaytacd —+—+—=—+—+—=..... =——2=1
KB KH BH HB BH BH BH

H=x*+2y’ +1+ﬁ

Xy



:(x?—2x+ﬂ+{2y2—8y+8)+(%+x—2)+[%§+6y—24j+(x+2y)+17
2
—n_+Ny—
X y
>0+0+0+0+5+17=22

:(X—DZ+2(y—2f+(X 2f+(x+2y)+17

)zz(x—1)2:6(y—2)2
X y
< X=1va Yy=2.Vay Hnhonhatla H=22<x=1y=2

Dau "="xay ra <:>(x—1)2:2(y—2 =0va X+2y=5

(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE SO 98. PE THI CHON HSG TOAN LOP 8

Cau 1. (4,5 diém)

1) Phan tich biéu thtc sau thanh nhan te: P =2a° +7a’h + 7ab® + 2b°

2) Cho X*+ X=1.Tinh gia tri biéu thitc Q = X% + 2x° + 2x* + 2x% + 2x* + 2x +1
Cau 2. (4,5 diém)

X—1 X+1 4 14026 e
> +— - : . Tim X dé biéu thirc xac
X“=2X X" +2X X —4X X

1) Cho biéu thirc R = (
dinh, khi d6 hay rut gon biéu thirc
2) Giai phuong trinh sau: ‘X — 2‘(X —l)(X +l)(X + 2) =4
Cau 3. (4,0 diém)
1) Cho Nnla s ty nhién 1é. Chting minh N° —N chia hét cho 24
2) Tim s8 tw nhién Nd& N° +4n+ 201314 mot s8 chinh phuong.
Cau 4. (6,0 diém)
1) Cho hinh thang ABCD vuéng tai A va D. Biét CD = 2AB = 2AD va BC =av2
a) Tinh dién tich hinh thang ABCD theo a
b) Goi | 1a trung diém caa BC, H 1a chan duong vudng goéc ké tir D xudng AC.
Chting minh HDI = 45°
2) Cho tam giac ABC c6 BC =a,CA=Db, AB =C.D9 dai cic dwong phan giac trong
ctia tam giac keé tit cac dinh A, B,C lan luot 1a I, 1, ,I..Chting minh rang:
1 1 1 1 11

—t =>4
L, I, I. a b c

a c

Cau 5. (1,0 diém)
Cho hai s6 khong 4m ava b thoa man: @” +b” =a+b. Tinh gia tri 16n nhat cua bidu thirc:



a b

S=—+—
a+l b+1

HUONG DAN GIAI

Cau 1.
1) Tacs: P=2(a’+b’)+7ab(a+b)
2(a+b)(a’—ab+b?)+7ab(a+b)
b)(2a” + 2b” + 5ab)
b)(2a” + 4ab+ 20 + ab)
a+b)[2a(a+2b)+b(a+2b)]
)

=(a+b)(2a+b)(a+2b)
Kétluan P = (a )(2a+b)(a+2b)
2) Ta co:
Q:xz.(x“+2x3+x2)+(x4+2x3+x2)+x2+x+x+1

(a+
(a+
(

o2 (u2 2 2 2
=XAX 4+ X) (X +X) +X+2

=X*+X+3=4
Vay Q=4
Cau 2.
1) Tacd: R= x-1 + x+1 — 4 X
' x(x=2)  x(x+2) x(x2—4) 4026

Xx=0
X # 12

o 1 x=1 x+1 4
Khi d6: R= ) + -
4026 \ x—2 x+2 x°-4

1 (x=1)(x+2)+(x+1)(x=2)-4 1 2(x2—4)_ 1
4026 X2 —4 40260 x2-4 2013
x#0 1
va R=——
X# 12 2013
2) +Néu X 2 2, phuong trinh da cho tré thanh :

PK: x(x2—4)¢0<:>{

Vay R xac dinh khi {



(x=2)(x-1)(x+1)(x+2)=4
(X -1)(x*-4)=4
&X' =5x* =0 x*(X* =5)=0
x =0 (ktm)
& | x=4/5 (tm)
x=—/5 (ktm)

+)Néu X < 2, phuong trinh da cho tro thanh:
(2—x)(x-1)(x+1)(x+2)=4

& (x=2)(x-1)(x+1)(x+2)=—4

e (¥ -1)(x*-4)=-4

o x'-5x*+8=0

2
<::>(X2 —gj +£= 0vo6 nghiém

Phuong trinh c6 mot nghiém X =+/5
Cau 3.
1) Tacé: N°—n=n(n-1)(n+1)
Vi N=1;n;n+1 1a ba s6 tu nhién lién ti€p nén c6 mot trong ba s6 d6 chia hét cho 3.
Dods (n°-n)8  (2)
Vi3 va 8 1a hai s6 nguyén t6 cung nhau nén két hop voi (1) ; (2) suy ra
(n*-n):24 (dpcm)
2) Giastr N°+4n+2013=m’(meN)
Suy ra (n+2)° +2009=m? & m? —(n+2)° = 2009
< (m+n+2)(m-n-2)=2009
Mt khac 2009 =2009.1=287.7=49.41 va m+n+2>M—N—2 nén cb cac truong

hop sau:

m-+n+2=2009 m =1005
TH1:

—
m-n-2=1 n=1002
m+n+2=287 m =147

TH2: =
m—-n-2=7 n=138

m+n+2=49 m =45
TH3: =
m-n-2=41 n=2



Vay céac s6 can tim 1a 1002;138;2
Cau 4.

A

D ' C
1)
a) Goi E la trung diém cua CD, chira ABED 14 hinh vudng va BEC 1a tam gidc vudng
can
Tt d6 suy ra AB=AD=2a,BC =2a
AB+CD).AD (a+2a)a 3a’
2 22

b) ADH = ACD(1) (hai géc nhon c6 c&p canh trrong ting vudng gdc)

Dién tich ctia hinh thang ABCD1a S = (

Xét hai tam giac ADC va IBD vudng tai D va B co:

AD = 1B = 1 ,do d6 hai tam gidc ADC va IBD dong dang
DC BC 2
Suy ra ACD =BDI (2)

Tir (1),(2) = ADH = BDI

Ma ADH + BDH =45° = BDI + BDH =45’hay HDI =45
2)



B
D C
Goi AD la duong phan giac trong géc A, qua C ké duong thang song song véi AD
cat duong thang AB tai M
Ta c6: BAD = AMC (hai goc ¢ vi tri dong vi)
DAC = ACM (hai goc 6 vi tri so le trong)
Ma BAD = DAC nén AMC = ACM hay AACM can tai A, suyra AM = AC =D

Do AD//CM nén AD = BA __¢
CM BM b+c
Ma CM < AM +AC:2b:>L>£:>1>E(1+l @
b+c 2b I, 2(b c
Tuong ty ta cé: L >(1+1) (2),1=1(1+lj (3)
l, \c a . 2\a b

Cong (1) : (2) : (3)vé' theo vé€ ta ¢4 diéu phai chtrng minh

Cau5.Taco: a®+1>2ab’+1>2b=a’+b*+2>2a+2b=a+b<?2

1 4
Chang minh dwgc véi hai s6 duong X,y thi —+—2
X Yy X4y
Dods: S=2-[ =+t |<a-— 2 <1
a+l b+l a+l+b+1

Vay GTLN ctia S1a 1, dat dwoc khi a=b=1
(Hoc sinh lam cich khdc néu ding van dwoc diém toi da)
PE 5O 99. BE THI CHON HSG TOAN LOP 8

Cau 1. (4 diém)



(a-1)" 1-2a’+4a| a’+4a

Cho biéu thitc M = > 3 : 5
3a+(a-1) a’-1 4a

a) Ratgon M
b) Tim adé M >0
c) Tim gid tri cia adé biéu thirc M dat gia tri I6n nhat.
Cau 2. (5 diém)
1) Giai cdc phuong trinh sau:
X+2 X+4 Xx+6 Xx+8
+ = +
98 96 94 92
b) x°—7x*-8=0
2) Tim Mdé phuong trinh sau vd nghiém
1-x , x=2 _ 2(x—m)-2
X—m x+m  m’-x
3) Tim a,bsao cho f(X)=ax®+bx* +10x —4 chia hét cho da thite g(X) =X* + X —2
Ciu 3. (4 diém)
2015 | \,2015 , 2015

1) Cho X+Yy+z2=1va xX}*+y’+2°=1.Tinh A=x"" +y*® +z

a)

2) Mot nguoi du dinh di xe may tir A dén B véi van toc 30km/ h, nhung sau khi di
dwoc 1 gio nguoi Ay nghi hét 15 phtt, do d6 phai ting van toc thém 10km/ h dé
dén B dung gio da dinh. Tinh quang duwong AB ?
Cau 4. (5 diém)

Cho hinh vuéng ABCD c¢6 AC cat BDtai O, M Ila diém bat ky thuoc canh BC (M
khac B,C). Tia AM cit duong thang CD tai N. Trén canh AB 14y diém E sao cho
BE =CM

a) Ching minh AOEM vuong can

b) Ching minh: ME //BN

) TirCké CH L BN(H eBN). Chting minh réng ba diém O, M, H thing hang.

Cau 5. (2 diém)
Cho s8 thuc duong a, b,Cthéaman a+b+c=2016. Tim gia tri nho nhat cua biéu thic:
P 2a+3b+30+1Jr 3a+2b+3c +3a+3b+20—1

2015+a 2016+Db 2017 +c

HUONG DAN GIAI

Cau 1. (2 diém)
a) Piéukién: a#0;a =1



_1)? ) 3
Tact M — (a-1) 2_1 2? t4a 1 |.a +24a
3a+(a-1) a’—1 a-1| 4a
_ (a—l)2 _ 1-2a’+4a .\ 1 4a*
a’+a+1 (a—l)(a2+a+1) a-1 'a(a2+4)

(a—1)3—1+ 2a°—4a+a’+a+1l 4a
(a—l)(a2 +a+1) ‘a’+4

_a’-3a’°+3a-1-1+2a*-4a+a*+a+l 4a
- (a-1)(a*+a+1) ‘a’+4
~a’-1 4a _ 4da
a’-1'a’+4 a’+4
b) M>0«<4a>0«<a>0
Két hop véi diéu kién suyra M >0khi a>0 va a=1

42 (a*+4)-(a’-4a+4) (a-2)

c¢) Tacoé: M = = =1-
: a’+4 a’+4 a’+4
a-2) a-2)
Vi (2—)20Véi moi anén 1—(2—)S1Véi moi a
a“+4 a“+4

1n 1n (a_2)2
Déu "="xay ra khi ~— =0 a=2
a“+4

Vay Max,, =1khi a = 2.
Cau 2.
1)
a) Taco:
X+2 X+4 X+6 X+8
+ = +
98 96 94 92

= XL2+1 + XL4+1 = XL6+1 + X—+8+1
98 96 94 92

<:>(x+100).(i+i—i—iJ:
98 96 94 92

1 1 1 1
i =t —=———-— =0

98 9% 94 92

Do d6: X+100=0 <> x=-100
Vay phuong trinh ¢6 nghiém : X =-100

b) Taco:



x® —7x3—8:0<:>(x3+1)(x3—8):0
<:>(x+1)(x2 —x+1)(x—2)(x2 +2x+4):0(*)

2
Do xz—x+1:(x—%j +§>O va X2 +2x+4=(x+1)" +3>0 véi moi X

Nén (*) = (x+1)(x-2)=0<=xe{-12}
1—X+X—2:2<X2—m)2—2 (1)
X—m X+m m? —x

PKXD: X+m#0va X—m#0< x#+m

= (1-x)(x+m)+(x—-2)(x—m)=2-2(x—-m)
< (2m-1)x=m-2(*)

2)

+Néu 2Zm-1=0<m =%ta co: (*) < 0x= _73 (vO nghiém)

m-—2
2m-1

’ 1
+Néu m;tEtacé (*)<:>X=
Xét X=m

—mem-2=2m°>-m

2m-1
1 2
<:>2m2—2m+2=0<:>m2—m+1:0<:>(m—§j +==0

(Khong xay ra vi vé€ trai ludn duong)
Xét X=—m
m-2
2m-1
om=leom=+1

——meom=-2=-2m?+m

1
Vay phuong trinh v6 nghiém khi m = 3 hodc m==+1

3) Taco: g(X)=x"+x—2=(x—-1)(x+2)
Vi f(x)=ax’+bx®+10x—4 chia hét cho da thitc g(X)=X*+X—2
Nén ton tai mot da thiee g(X)sao cho f(X)=g(X).q(X)
= ax’ +bx® +10x— 4 =(x+2).(x-1)q(x)
Véi x=1=a+b+6=0=b=-a-6(1)
Véi x=—2=2a-b+6=0(2)
Thay (1) vao (2)tacé: a=—4vab=-2
Cau 3.



1) Tirx+y+z:1<:>(x+y+z)3:1
Ma X +y +2°=1
x+y+z) -x*-y*-7*=0
x+y+2) —2*—(X’+y°)=0
x+y+z—z)[(x+y+z)2+(x+y+z)z+21—(x+y)(x —xy+y) 0

=(
=(
=
< (x+ )(x FYE 2P 2XY H2YZ A 2XZ A XL+ YZ A+ 2P+ 2P =X+ XY — y2) 0
<:>(x+y)(32 +3xy+3yz+3xz) 0

=(

x+Y)3(y+z)(x+2)=0
X+y=0 X=-Y

| Yy+2=0|y=-2
X+2=0 X=-2

2015 2015 2015 _ 1

*Néu X=—-y=z=1=>A=X""+Yy

*Néu y=-z=>x=1= A=x" 4y + 77 =1

Ty

2015 2015 2015 _ 1

*Néu Xx=—2=>Yy=1=A=X
2)
Goi X(km) la &6 dai quang duong AB. DK: X >0
X
Thoi gian du kién di hét quang duong AB: % (gi0)

Quang duong di duogc sau 1 gio: 30(km)
Quéng duwong con lai: X — 30(km)

Thoi gian di quang dwong con lai: (gi0)
\ . ’ \ X 1 X - 30
Theo bai ta ¢6 phwong trinh: — =1+—+
30 4 40

< 4X =30.5+3.(X —30) <> X =60 (théa man)

Vay quang duong AB la 60km.
Cau 4.



D C N

a)  Xét AOEBva AOMC
Vi ABCD 1a hinh vuéng nén ta ¢6: OB =0C
va B, =C, =45
BE =CM (gt)
Suy ra AOEM = AOMC(c.g.Cc)
—OE=0OMva 0, =0,
Lai c6: O, + O, = BOC =90°vi tt giac ABCD 13 hinh vudng
=0, +0, = EOM =90°két hop véi OE =OM => AOEM vuéng can tai O

b) Tu gia thiét ABCD 1a hinh vuong=> AB=CDva AB//CD

+AB//CD = AB//CN = "M _ %(dinh ly Ta-let) (*)
MN MC

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

Ta c6: ':\/I'K: = A—E = ME //BN (theo Dinh ly Talet dao)

c) Goi H'la giao diém caa OM va BN
T ME//BN =OME =MH'B
Ma OME = 45°vi AOEM vuéng can tai O=> MH'B =45’ =C,
= AOMC ~ ABMH '(g.9)
= % = %,ké’t hgp OMB =CMH '(hai g6c d6i dinh)
= AOMB ~ ACMH '(c.g.c) = OBM = MH 'C = 45°
vay BH'C=BH'M +MH'C=90°=CH' L BN
Ma CH L BN(H eBN)=H =H 'hay 3 di¢ém O,M,H thang hang (dpcm)
Cau 5.




Ta co:
_2a+3b+3c+1 3a+2b+3c 3a+3b+2c-1

+ +
2015+ a 2016 +b 2017 +c
b+c+4033+c+a+4032+ a+b+4031
2015+ a 2016+b 2017 +c

bat

2015+a=x

2016 +b=y

2017 +c=z
b+c+4033+c+a+4032+a+b+4031
2015+ a 2016 + b 2017 +c

:y+z+z+x X+y _ y + +z+y+£
X y Z x y z X 7 Y

\/y X+2\/ 21X L-6  (Co-si)
Xy X'z z'y

Dau "=" xay rakhi X=Y =2Zsuyra a=673,b=672,c=671
Vay gia tri nho nhat ctia biéu thiee Pla 6 khi a=673,0=672,c =671

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)
PE SO 100. PE THI CHON HSG TOAN LOP 8
Bai 1. (4,5 diém)

1 6x+3 2
x+1 x3+1 x—x+1

Cho biéu thiec: Q = (

) (x+2)
a) Tim diéu kién xac dinh cua Q, rat gon Q

b) Tim Xkhi Q 2%

c) Tim gia tri 16n nhat cta biéu thic Q.

Bai 2. (4,5 diém)

2x+3 _2x+5 6X* +9x—9
2x+1 2x+7  (2x+1)(2x+7)

a) Giai phuong trinh :

b) Phan tich da thitc sau thanh nhan ti: X° —2X* — X+ 2
) Tim céc gid tri X, Y nguyén dwong sao cho: X° = y* +2y +13
Bai 3. (4,0 diém)



a) Cho abc#+1 va abb+l = bCC+1 = Caa+ 1.Ch1’rng minh rang a=b=c
b) Cho s& tu nhién N >3.Ching minh rang néu 2" =10a+b(a,beN,0<b <10)
thi tich ab chia hét cho 6
Bai 4. (5,0 diém)
Cho tam gidc ABC c6 ba goc nhon. Cac duong cao AD, BE,CF cat nhau tai H.
a) Chting minh rang: BD.DC = DH.DA
HD HE HF
AD BE CF
¢) Chting minh rang: H 1a giao diém cdc duong phan giac ctia tam gidc DEF
d) Goi M,N,P,Q,I,KTan lrot 1a trung diém ctia cac doan thang BC,CA, AB,
EF,FD, DE.Chttng minh rang ba duong thang MQ, NI, PK déng quy tai mot
diém
Bai 5. (1,0 diém)
Cho tam giac ABC can tai Acé AB = AC =b;BC =a.buong phan giac BD cta
tam gidc ABC c6 d6 dai bang canh bén ctia tam gidc ABC.Chiing minh rang;
1 1__ b
b a (a+b)’
Bai 6. (1,0 diém)

b) Chting minh rang:

Choa,b,C>0;a+b+C=3.Ch1’rngminhr5ng: a2+ b2+ C22§
1+b° 1+c¢c° 1+a° 2
HUONG DAN GIAI
Caul.
a) PK: X# -1 Xx#-2
Q_xz—x+1+6x+3—2x—2 1 (x+2)(x+1) !
X3 +1 X+ 2 (x+1)(x+2)(x2—x+1) x*—x+1
Xx=-1
b) ;ZEQX -x+1=3<(x+1)(x-2)=0<
x>—x+1 3 X=2

gt aea L in \ 1
So sanh v6i diéu kién suy ra X =2 thi Q = 3

1 2
c) sz—;V‘11>0;x2—x+1: x—1 +—>—>0
X“—Xx+1 2



4
Q dat GTLN < X* —X+1dat GTLN < X2 —x+1=%<:>x:%(tm).mc do Q =3

4 1
Vay GTLN cua Qla Q = g1<hi x:E

. -1 -7/
Cau2.a) DK: X# — ;X #—
2 2

(2x+3)(2x+7) (2x+5)(2x+1) (2x+7)(2x+1)  6x*+9x—9

(2x+1)(2x+7) (2x+7)(2x+1) (2x+7)(2x+1) (2x+7)(2x+1)
4% + 20X +21-4x* 12X -5 4x* +16X+7—-6X>—9x+9
(2x+7)(2x+1) (2x+7)(2x+1)
8x +16 —2x* +7x+16

Tlxan)(2x+1) | (2x+7)
=8x+16=-2x*+7x+16 < 2x’ + x=0< x(2x+1)=0

x=0 (tm)

“lx= (km)
X=— m
2

Vay phuong trinh ¢6 mot nghiém X =0

b) Ta co
x3—2x2—x+2:(x3—2x2)—(x—2):xz(x—2)—(x—2):(x—2)(x—1)(x+1)

c) Ta co:

X2 =y +2y +13 X =(y +1)° +12

& (x+y+1)(x—y-1)=12

Do X+Y+1—(x—y—1)=2y+2lasschdnva X,y €N*nén X+y+1>x—Yy—1Do dé
X+ Y+1va X—Yy—1la hai s6 nguyén duwong chin

Ttr d6 suy ra chi cd mot trudong hop : X+Y+1=6va X—y—-1=2

< x=4va y=1.vay (x;y)=(41)

Cau 3.
ab+1 bc+1 ca+1 1
b C a C
Do d6:
1 1 b-c 1 1 c-a 1 1 a-b
c b C a c ac b a a



suyra: (a-b)(b-c)(c-a)= B2NO-eNE 2]

& (a-b)(b-c)(c—a)(a’h’c®-1)=0

= (a—b)(b—c)(c—a)=0 (do abc=+1)

Suyra a=b=c
b) Tacé: 2" =10a+b=b:2=abh:2 @
Ta chiing minh ab:3 (2)
That vay , tir dang thic 2" =10a+b=>2"c6 chit 6 tan cing la b
pit n=4k+r(k,reN,0<r<3) tacs: 2" =16°2"

Néu r=0thi 2" -2 =2"(16" ~1):10 = 2"tan cing 1a 2'

Suyra b=2"=10a=2"-2"=2"(16" -1):3= ai3=ab:3
Tir (1) va (2)suy ra abi6

Cau 4.
C
a) Chira dwoc ABDH ~ AADC(g.9) :E:m: BD.DC = DH.DA
AD DC
1
EHD.BC B HD

b) Taco: =8¢ =

ABC ;AD.BC AD

Tuong tu E _ SHAC : HF _ SHAB
SABC CF SABC

HD  HE HF _ S +Suc+Suwe _ Swc _g

AD BE CF S nac S e

c) Chtng minh duoc AAEF ~ AABC(c.g.c) = AEF = ABC

Do dé:




Tuong ty: DEC = ABC.Do d6: AEF = DEC

Ma AEF + HEF = DEC + HED =90°nén HEF = HED
=> EH 1a phéan giac ngoai cta gbc EFD

Do d6 H 1a giao cac duong phan giac cia tam giac DEF

1
d) Do ABEC vuoéng tai E, M la trung diém BC nén EM = > BC (trung tuyén tng véi

canh huyén), Tuong ty: FM = % BC

Do d6: AEMF can tai M, ma Q 1a trung diém EF nén MQ L EF
= MQ 14 duong trung truc caa EF hay MQ 1a duong trung triee ctia tam giac DEF.

Hoan toan twong tw, chirng minh duge NI va PK cling la duong trung truec ctia tam gidc
DEF nén ba duong thang MQ, NI, PK dong quy tai mot diém

Cau 5.

A
H

B

—C
Vé BH la duong cao ctia tam giac ABC
Tam giac BAD can tai B (BA=BD)c6 BH la duong cao nén ciing la dudng trung tuyén

2

Tam giac ABC c¢6 BD la duong phan gidc, ta co:
DA AB b DA DC DA+DC AC b b?

= DA=
a+b

_ = :> = =
DC BC a b a a+b a+b a+b
Tam gidc HAB vudng tai H, theo dinh ly Pytago ta c6:
AD’
@

Tam gidc HBC vudng tai H, theo dinh ly Pytago, ta cé:

AB?=BH?+ AH?> = BH?=b%-

2
BCZ:BH2+HC2:>BHZ:BCZ—(AC—AH)ZZaZ_(b_%J

AD?
4

= BH?=a*-b’+b.AD -

(2)



Tir (1) va (2) ta cé:

2 2
b2 AP e b aD AP g2 _paD b

2
—(b+a)b-a)=—2 ab__ b 1 1 D
a+b ab  (a+b) b a (a+b)

Vay bai toan duoc chitng minh
Cau 6.
Do a,b>0va 1+b? > 2bvéi moi b nén:

a ab? ab?® ab
2:a— Zza— :a__-
1+b 1+b

Tuwong tw ta co: >20——] >C——

a b C ab+bc+ca
=+ =+ 23—
1+b° 1+c¢c° 1l+a 2

Cingtir a+b+c=3=(a+b+c) =9

@)

Ma a+b+c=3nén

<a’+b*+c’+2(ab+bc+ca)=9
Ma a®+b?>2ab:b®+c?>2bc;c? +a® >2acnén a° +b*+c? >ab+hc+ca
Suy ra 3(ab+bc+ca)<9<«<ab+bc+ca<3(2)

a b C
2t 2t 2
1+b” 1+c¢® 1+a
Déng thitc xay ra <>a=b=c=1

(Hoc sinh lam cich khdic néu ding vin dwoc diém toi da)

Tir (1),(2) suy ra zs—gzg (dpem)
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