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Tuyén tip dé thi HSG Todn 8

Bai 1: (3d) Ching minh rang:
a) 8 +2'" chia hét cho 17
b) 19" + 69" chia hét cho 44
Bai 2:
a) Rut gon biéu thirc: — -~~~ > ‘1‘_Tx_6
x"—4x —18x+9

b) Cho L+ 1+ o0(x,y,220). Tinh 2+ = + 2
x y z Xy oz

Bai 3:(3d)
Cho tam giac ABC . Léy cac diém D.E theo thir tu thudc tia ddi cua céc tia BA, CA
sao cho BD = CE = BC. Goi O 1a giao diém cua BE va CD .Qua O vé& dudng thing
song song v&i tia phan gidc cua goc A, dudng thaimg nay cit AC ¢ K. Ching minh
rang AB = CK.
Baid (1d).
Tim gié tri 16n nhat hoac nho nhat cia biéu thirc sau (néu co):
M =4x+4x +5

- -

Dap dn

Bail : (3d)

a) (1,5d) Taco: 8° + 2! =2 + 2" =28+ 2" M2+ =2"17
R& rang két qua trén chia hét cho 17.

b) (1,5d) ap dung héng dang thirc:

a”+ b" = (atb)(a™' - a™b + a™b’ - ...- ab™* + b™") v&i moi n 1&.

Taco: 19"+ 69" = (19 + 69)(19" - 19'7.69 +...+ 69'%)

=88(19"-19'7.69 + ...+ 69'%) chia hét cho 44.
Bai2 : (3d)
a) (1,54) Taco: x*+x—6 =X+ 3x -2x -6 = x(x+3) — 2(x+3)
= (x+3)(x-2).

X —4x"—18x+9=x"—7x" +3x -21x+3x+9
=(x" +3x°) — (7x> +21x) +(3x+9)
=x’(x+3) -7x(x+3) +3(x+3)
=(x+3)(x* —7x +3)
— _ X +x-6 _ (x+3)(x-2) o (x=2)
¥ =4y’ —18x+9  (x+3)(x* -7x+3) x’ -7x+3
b) (1,5d) Vi

Véi dicukién x# -1 ;x> -7x +3 #0

Gv: Nguyén Vin T 1 Truwong THCS Thanh My
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111 1 [1 1]
—+—+—=0=—==| —+—

X y =z z

Xy

- 11=_[1+1) ! =_[ 11+3. LU U 13}

z Xy Xy xy oy
= 11+ ( J + 11 =3 l

x z Xyz
Do do : xyz( l) 3P ”“ xy;::3c>y:'+:{‘+x{-:3

z X ¥y z Xy oz

Bai3 : (3d) A
Chimng minh :

V¢ hinh binh hanh ABMC ta
cO AB=CM.
Dé ching minh AB = KC ta cén
chirng minh KC = CM.
That vay xét tam giac BCE c¢6 BC =
CE (gt) => tam giac CBE cén tai C

=> B =¥ vi géc C, 1a goc ngoai

cua  tam giac BCE =>

D
('_3 E'—?'+E:» -EmaACﬁBM

(ta v&) => € =6BM =B, = ) L dsm ‘M

nén BO la tia phan gidc ciia €BM .

Hoan toan tuong tu ta co CD la tia phan giac cua goc BCM . Trong tam giac BCM,
OB, CO, MO déng quy tai O => MO la phan tia phan giac cua goc CMB

Ma : B4c.BMC 1a hai goc ddi cia hinh binh hanh BMCA => MO // véi tia phan giéc
clia géc A theo gt tia phan gidc cua goc A con song song véi OK => K,0.M thing
hang.

Ta lai co: M= ByCnpd=4r =W=4 ma =K (hai goc déng v
=>k =W, = ACKM can tai C => CK = CM. Két hgp AB = CM => AB = CK (dpcm)
Bai 4: (1d)

Ta c6 M=4x” +4x + 5 =[(2x)’ + 2.2x.1 + 1] +4

=(2x +1)* +4.

Vix+1)>0=>2x+1)’+4 >4 M> 4

Gv: Nguyén Vin T 2 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8
Vay gi4 tri nho nhéat cia M =4 khi x = %

A
de 2
Cau 1. Tim mdt so c6 8 chir s0: a,a,...a, thod man 2 dicu kién a va b sau:

2 _— — 3
a) aa,a, = (a7a“) b) a,a.aa.a, =(aTas)

™+ x"+ 1) chia hét cho x* + x + 1.

Cau 2 . Chirng minh ring: ( x
khi va chi khi (mn—-2) : 3.
ap dung phén tich da thirc thanh nhan tir: x” + x>+ 1.

Cau 3 . Giai phuong trinh:

! 1 1 ]
+ o+
[1-2-3 234 2005.2006.2007) x = (12+2.3 +3.4 +. .. +2006.2007).

Céau 4 . Cho hinh thang ABCD (déy 16n CD). Goi O la giao diém ctia AC va BD; céc
duong ké tir A va B lan luot song song véi BC va AD cit cac dudng chéo BD va AC
trong ing ¢ F va E. Chirng minh:
EF // AB
b). AB2=EF.CD.
¢) Goi S1, S2, S3 va S4 theo thi ty 1a dién tich cua cac tam gidc OAB; OCD; OAD
Va OBC
Ching minh: S1.S2=S3.S54.
Cau 5. Tim gid tri nho nhdt: A =x" - 2xy + 6y” — 12x + 2y + 45.
Dép dn

Caul. Taco ama = (a7a;)° (1) masaamnas = (@) (2).

T (l)va@2)=>22<a,a, <31

=> (@7a;) = aasag00 + a7ay & (@@ ) — dzas = aasag00.

& (azag— 1) ajag (azag + 1) =4 .25 . ajasas

do (@7az— 1) ; asas; (a7as+ 1)1a 3 sb tw nhién lién tiép nén c6 3 kha nang:

a) . d7ay =24 => ama; ... ag lasd 57613824,

b) .aas—1=24=> aj@z =25 =>s0d61a 62515625

c) .@ag=26 =>khong thoa man

ciu2. Patm=3k+r voi 0<r<2 n=3t+s vdi 0<s<2

2 X"+ X"+ =T+ L= X XK X L
=xr(x?'k—l)+x‘*(x3'—l)+xr+x5+l

tathdy: (x*—1):(xX+x+1) va (xX'=1):(F+x+1)

viy: (X" +x"+ 1) (X +x+1)

<=> (X+xX+ 1) (x> +x+1)voi 0<r;5<2

Gv: Nguyén Vin T 3 Truwong THCS Thanh My
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<=> r=2vas=l = m=3k+2va n=3t+1
r=1vas=2 m=3k+1va n=3t+2

<=> mn-2=(3k+2)(3t+1)-2=9kt+3k+6t=3(3kt+k+2t)
mn—-2=(3k+1)(3t+2)—2=9kt+ 6k + 3t=3(3kt+2k +1)

=> (mn-2): 3 Dicéu phai chimg minh.

apdung m=7;n=2 =>mn-2=12:3.

S (xX+x°+1) : (X+x+1)

D (X +x+ 1) (X +x+D)=x+x"+x"+x+1

Cau 3. Giai PT:

(L+L.+ PR — )x=[l.2+2.3+---+2006.200?)

1.23 234 2005.2006.2007

Nhan 2 vé véi 6 ta duoc:

3[ 2 42 s 2 Jx:2[(1.2[3—0)+2.3(4—l)+---+2006200'[2008—2003]]
23 234 200520062007

( 1111 1 }

3 ——t——— - x

1.2 23 23 34 2006.2007
=2(1.2.3+2.3.4-1.2.3+--- + 2006.2007.2008—2005.2006.2007)

3[L—;Jx = 2.2006.2007.2008 x= W
1.2 2006.2007 5.100.651
Cau 4 .a) Do J:Ef’f BC => {"E - 04 B
OB OC
BF// AD of_os
0A oD
MaT khac AB// CD ta lai co
04 _98  pen 929" — EF//AB
oCc 0D OB 0A
b). ABCA, va ABB,D 14 hinh binh hinh => A,C = DB, = AB
Vi EF//AB//CD nén ZF - 48—~ AB? =EF.CD.
AB DC

¢)Taco: S = ;AH.OB; S, = ;CK.OD; Sy = ;AH.OD; Sy = ;01{.00.

1 1

AH.OB AH.OD
= 5 _ % A7 5 ;; SAHCK = S =% =5§.8,=8,58,
Sy S CK.0B K~ 5, S CK.0D Se 5

CAus. A =x-2xy+ 6y~ 12x+2y +45
= X+ y*+ 36- 2xy- 12x+ 12y + 5y*- 10y+ 5+ 4
=(x-y-6)+5(y-1)+4 > 4

Gv: Nguyén Vin T 4 Truwong THCS Thanh My
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Gia tri nho nhat A =4 Khi: { y-1=0 => y=1
0 {x

Cau 1: a. Rat gon biéu thirc:
A= Q2+ DR D) (270 + 1) +1
b.Néu x’=y* +2°
Chtng minh ring: (5x — 3y + 42)( 5x =3y —42) = (3x —5y)’

X y z
Au 2: —+—-+—=0 LA b o
Cau 2: a. Cho a b c (l)vax+y+___2(2)
Tinh gié trj cia biéu thic A= —+2 + =
a” - ”
ab be ca

b.Biét a+ b+¢c=0 Tinh: B =

a +b’=c’ +b3+(‘2—a: +("’+ul—bl
Cau 3: Tim x , biét :
x=1 . x-10 . x-19 =3 (1)
2006 1997 1988
Cau 4: Cho hinh vuéng ABCD, M € duong chéo AC. Goi E,F theo thtr ty la hinh
chiéu ctia M trén AD, CD. Ching minh rang:
a.BM L EF
b. Cac dudng thing BM, EF, CE dong quy.
Caus: Cho ab, c, 1a céac sb duong. Tim gia tri nho nhét cla

P=(a+b+c) (v sy
a b c

Dip 4n
Caul:a. (1,25diém) Ta co:
A= (2-1) 2+1) (2%+1) oo + 1
= 2-DH1) . (27°+1)
= 2D Q2% 1) . 2741

= (@7 -1 +1

— 9512
b,. (1 diém) Ta cé:
(5x — 3y + 4z)( 5x -3y —4z) = (5x — 3y )’ —162"= 25x>-30xy + 9y* —16 2* (*)
Vi xX’=y*+727 = (%)= 25x°=30xy + 9y” 16 (x* =y°) = (3x -5y)’
Cau2:. (1,25 diém) a. T (1) = bex +acy + abz =0

Gv: Nguyén Vin T 5 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8
T (2) = 1' . _yf__'_ :’ +2{ ab Lac _bc_] 0> 1 . y1 . :ﬁ _ 4_2[_ab:+ac‘y+bc’x_] _4
a b Xy Xz yz a b xyz
b.. (125diém) T a+b+c=0= a+b=-c= a’+b’ —c = - 2ab
Tuong tu b’ +ci— at =- 2bc; c*+a’-b® = -2ac
—~B-= ab N be N ca =_é
—2ab  —2bc —2ca 2
Cau3:. (1,25 diém)
x=2007 x-2007 x-2007
2006 T 1997 © 1988
= x=2007 A
Ciud: a. (1,25 diém) Goi K la giao diém CB voi EM; B
Hla giao diém cua EF va BM
— A EMB =ABKM ( gcg)
= Go6c MFE =KMB = BH 1 EF E K
b. (1,25 diém) A ADF = ABAE (cgc) =>AF L BE
Tuong ty: CE L BF = BM; AF; CE
la cac duong cao cua ABEF = dpcm

(1 <

Cau 5: (1,5 diém) Ta co: D F C
P=l+E+E+é+l+é+£+E+1:3+(£+£}+[E+£}+(é+£)
b ¢ a ¢ a b b a ¢ a ¢ b

Matkhac X +2 >2 v6i moix, y duong. = P/ 3+2+2+2 =9
y X

Vay P min =9 khi a=b=c.

Bai 1 (3d):
1) Phan tich cac da thirc sau thanh nhén tu:
a)x"+7x + 12
b)a'’+a +1

x+2 x+4 x+6+x+8

2) Giai phuong trinh: -
98 96 94 92
Bai 2 (2d):

Tim gia tri nguyén cta x dé bicu thirc P _2x A3

cO gia tri nguyén
x—
Bai 3 (4d): Cho tam giac ABC (AB > AC)
1) K¢ dudng cao BM; CN cuia tam giac. Chirng minh rang:
a) AABM dOng dang AACN

b) gbc AMN biang géc ABC

Gv: Nguyén Vin T 6 Truwong THCS Thanh My



Tuyén tgp dé thi HSG Todn 8
2) Trén canh AB lay diém K sao cho BK = AC. Goi E 1a trung diém cua BC; F

la trung diém ctia AK.

Chirng minh r‘é’mg: EF song song v¢&i tia phan giac Ax cua goc BAC.
Bai 4 (1d):
Tim gia tri nho nhét cia biéu thic:
A= X T 22007 vhie 0)
2007x"
Dap an
Bai 1 (3d):
1)  a)x*+7x+12=(x+3)(x+4) (1d)
b)al+a’+1=@"+a’+a%)-@+a’+a’ )+ (@ +a’+2’)-(°+a’+a")
+@+a'+a’)-(@+a’+a)+(@+a+l)=(@+a+1l)a'-a +a-a'+ +a’-
at1)(1d)
2)
x+2 x+4 x+6 x+8
98 " 96 94 9

x+2 x+4 xX+6 x+38
+1) + +1)= +1)+ + 1 0,54
@(98 )(96 )(94 )(92 ) (0,5d)

1 1 1 1
+100)( — +— - —=- —)=0 0,25d
< (x X 98 96 94 92) ( )
Vi:L+L-L- L z 0
98 96 94 92
Dodo:x+100=0 <« x=-100
Vay phuong trinh c6 nghi¢m: x =-100 (0,254d)

Bai2 2d):

p= 2x‘+3x+3=(2_r'—x)+{4x—2)+5=x+2+ 5 (0,5d)
2x -1 2x -1 2x -1
x nguyeén do do x + 2 co gia tri nguyén

dé P c6 gia tri nguyén thi 5 > ] phai nguyén hay 2x - 1 1a uéc nguyén cua 5 (0,5d)
-

= F2x-1=1=x=1
Fx-1=-1=>x=0
*¥2x-1=5=>x=3
¥2x-1=-5=>x=-2 (0,5d)
Viy x = {;0;3;-2} thi P c6 gia tri nguyén.
Khi do6 cac gia tri nguyén cua P la:
x=1=>P=8
x=0=>P=-3

Gv: Nguyén Vin T
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x=3=>P=6

=-2=>P=-1 (0,5d)
Bai 3 (4d):
1) a) ching minh AABM ddng dang ACAN (1d)

AB _ M

b) Tir cau a suy ra: N = AAMN déng dang A ABC

= ZAMN = ZABC ( hai goc tuong rng) (1,25d)

2) K¢ Cy // AB cit tia Ax tai H (0,254d)

ZBAH = ZCHA (so le trong, AB // CH)

ma ZCAH = ZBAH ( do Ax la tia phan giac) (0,54)

Suy ra:

ZCHA =2 CAH nén ACAH can tai C

do do: CH = CA} =>CH =BK va CH // BK (0,5d)
BK =CA

Vay tir giac KCHB la hinh binh hanh suy ra: E 14 trung diém KH
Do F la trung diém ctua AK nén EF la duong trung binh cia tam giac KHA. Do d6 EF
/I AH hay EF // Ax ( dfcm) (0,5d)

Bai4 (1d):
A= 2007x* ~2x.2007 + 2007° _ x* ~2x.2007+2007° _ 2006x’
2007x" 2007x° 2007x°

_ (x=2007)° , 2006 2006

2007x* 2007 2007

A min = iggg khi x - 2007 = 0 hay x = 2007 (0,5d)

Chu 1 (3 diém ). Cho biéu thirc A = [ * .S ‘ J:[x—2+10_'rJ

X —dx 6-3x  x+2 x+2

a, Tim dicu kién ciia x d¢ A xé4c dinh .

b, Rat gon biéu thirc A .

¢, Tim gia tri cua x dé A>0
Céu 2 ( 1,5 diém) Giai phong trinh sau : * —4%+1, 5 x —5x+1
- x+1 2x+1
Ciu 3 ( 3,5 diém): Cho hinh vuéng ABCD. Qua A k& hai dong thiang vudng goc voi
nhau lan lot cit BC tai P va R, cit CD tai Q va S.
1, Chirng minh A AQR va AAPS la cac tam giac cén.
2, QR cit PS tai H; M, N la trung diém ciua QR va PS . Chimg minh t&r giac AMHN
la hinh chir nhat.
Gv: Nguyén Vin T 8 Truwong THCS Thanh My
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3, Ching minh P la tryc tam A SQR.

4, MN la trung tryc cua AC.

5, Chirng minh bén diém M, B, N, D thiang hang.
Cau 4 ( ] diém):

2x7 +3x +3

et . Tim gia tri nguyén cua x dé A nhan gié tri nguyén
X +

Cho biéu thic A =
Chu 5 ( I diém)
a, Chirng minh rang ¥yt =(x+y) =3y (x+y)+2°

1 1 1 , 'z Xz Xy
b, Cho +-4-=0. Tinh 4=+,

>

X y z x? oyt 2
Dap an
Cau l
a, X #2,x#-2,x#0
b,A=[x+2+l)‘6

x2=4 2-x x+2) x+2

_ x-2(x+2)+x-2_ 6
(x=2)x+2) “x+2
-6 x+2 1
(x-2fx+2) 6 T 2-x
1

- X

>0 2-x>0=x<2

¢, Dé A >0 thi

Ciu2. DKXD : x;&—]:x;&—%

PT @x‘—4x+l+l+x‘—5x+l+1:0‘:’x‘—3x+2+x‘—3x+2:0
x+1 2x+1 x+1 2x+1

J:(}@ (x* =3x+2)3x+2) =0 (x—1)x—2)3x+2)=0

) 1
= (x‘—3x+2{—+
x+1 2x+1

ex=l; x=2 ;x=-2/3
Ca 3 gia tri trén déu thoa man PKXD .

Vay PT da cho c6 tap nghiém S = {1;2:—%}

Cau 3:

I, AADQ = AABR vi ching la hai tam giac P S0
vuodng (dé y goc ¢ canh vudng goc) va DA=BD s ﬂt;?;f**/l
( canh hinh vudng). Suy ra AQ=AR, nén AAQR ; e ’h B J

la tam giac vuong can. Chirng minh tong tu ta \ 7 {"'
c6:  AARP=AADS \\ J

do do AP = AS vaA APS la tam giac cén tai A. \ /

Gv: Nguyén Vin T 9
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2, AM va AN la dong trung tuyén cua tam giac vuéng can AQR va APS nén AN L SP
va AM LRQ.

Mat khac : Z/PAN = /PAM = 45" nén goc MAN vudng. Vay ti giac AHMN c6 ba
goc vuong, nén no la hinh chit nhat,

3, Theo gia thiét: QA LRS, RC 1 SQ nén QA va RC la hai dong cao caa ASQR. Viy
P la truc tam cua A SQR.

4, Trong tam gi4c vudng can AQR thi MA 14 trung diém nén AM =% QR.

Trong tam gidc vudng RCQ thi CM Ia trung tuyén nén CM = ; QR.

= MA = MC, nghia Ia M cach déu A va C.

Chirng minh tong ty cho tam giac vuong can ASP va tam giac vuong SCP, ta c6 NA=
NC, nghia 12 N cach déu A va C. Hay MN la trungtruc cia AC

5, Vi ABCD la hinh vudng nén B va D ciing cach déu A va C. Noi cach khac, bon
diém M, N, B, D cung cach déu A va C nén ching phai nam trén dong trung truc clia
AC, nghia 14 chiing thing hang.

Ciud . TacoDKXD x # -1/2

A=(x +1) +-2_ vixe Znén dé A nguyén thi — > nguyén
2x+1 2x+1

Hay 2x+11ladc cua2.Vay:
2x+1 =2 =x=1/2 (loai)
2x+l=1=x=0
2x+l =-1 = x=-1
2x +1=-2 = x=-3/2 (loai)
KL :V6ix =0, x=-1 thi A nhén gia tri nguyén
Céu 5.a,, Ching minh x’ + )" +z% =(x+y) = 3wy (x+y)+ 2’
Bién di vé phai doc diéu phai chimg minh.
b, Taco a+b+c=0 thi
@’ +b>+c* =(a+b) =3abla+b)+c* =-c* =3ab(-c)+c* =3abe

(via+b+c=0 nén a+b=—c)

Theo gia thiét '+ 1+l o= Lyl 13
x y z x oy oz wyz
oy yz Xz Xy Xyz Xyz Xyz 1 1 1 3
khido A==+ +=="F+""F+"F=xz —+—5+— [=xzXx =3
Xy oz x y z x oy oz xyz
dé 6

Bai 1 : (2 diém) Cho biéu thic :

Gv: Nguyén Vin T 10 Truwong THCS Thanh My
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[ xP -1 1 ., 1=x'
M_ 2 - 1 X + 'l
xt=xT+1 xP+1 1+x

a) Rut gon

b) Tim gié tri bé nhat cia M .
Bai 2 : (2 diém) Tim gia tri nguyén cta x dé A c6 gi tri nguyén
_ 4xP -3x7 +2x-83
B x-3

A

Bai 3 : 2 diém
Giai phuong trinh :

a) x”-2005x - 2006 =0

b) x-2 + x-3 +2x-8 =9
Bai 4 : (3d) Cho hinh vuéng ABCD . Goi E la 1 diém trén canh BC . Qua E ké tia Ax
vudng goc voi AE . Ax cat CD tai F . Trung tuyén Al cta tam gidc AEF cat CD ¢ K .
Puong thing qua E song song véi AB cat Al ¢ G . Chirng minh :

a) AE = AF va tir giac EGKF 12 hinh thoi .

b) AAEF ~ A CAF va AF’ = FK.FC

¢) Khi E thay déi trén BC chirng minh : EK = BE + DK va chu vi tam giac EKC

khéng déi .

Bai 5 : (1d) Chimg minh : B=n"- 14n® + 71n” -154n + 120

chia hét cho 24

Dip 4n
Bail :
M = (x-‘—ld)(xffl)—x‘?uf—1(x4+l_xz): x4—l—.:c“+x3—l:xi—2
(x"=x"+1)(x" +1) x-+1 x +1
b) Bién ddi: M =1- > M bé nhét khi —>— 16n nhit < x*+1 bé nhit < x*
x-+1 X +1
=0 x=0 :>Mbénh§|=-2
Bai2 : Bién dbi A = 4x+9x+29+ 1 o A cZ o 43 € Z & x-3 la ubc cia 4
X = X =
&S x-3=+1;+2:+4 & x=-1;1;2:4:;5;7
Bai 3 : a) Phan tich vé trai bang (x-2006)(x+1) =0
< (x-2006)(x+1) =0 = x; =-1 ; xo= 2006

c) Xétpt voi 4 khoang sau :
Xx<2;2<x<3;3<x<4;x>4
Roi suy ra nghiém cua phuong trinh la: x =1;x =55
Bai4 :
a) A ABE = A ADF (c.g.c) = AE=AF

Gv: Nguyén Vin T 11 Truwong THCS Thanh My
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A AEF vubng céan tai tai A nén Al L EF . | / ‘-\.\‘\\\\‘,
A TEG = A [EK (gc.g) =IG=IK . [ e
Tt giac EGFK ¢ 2 dudng chéo cit \i{{" AN P
nhau tai trung diém mdi duong va IS\
vudng géc nén hinh EGFK 14 hinh thoi .
b) Ta c¢o :
KAF = ACF =45, géc F chung
AAKI ~ A CAF (g.g) = X _ 4 _krcr
CF AF
d) T gidc EGFK 12 hinh thoi = KE =KF = KD+ DF =KD + BE
Chu vi tam gidc EKC bang KC + CE + EK = KC + CE + KD + BE = 2BC ( Khong
doi) .
Bai 5 : Bién doi:
B = n(n-1)(n+1)(n+2) + 8n(n-1)(n+1) -24n*+72n>-144n+120
SuyraB : 24

de7

Cau 1: ( 2 diém ) Cho biéu thic:
A=[ 6jx+l .\ f:x—l J x‘?—36
X —6x x +6x/)12x +12

1) Rit gon biéu thirc A

(Voix#0;x#+6)

2) Tinh gi4 tri biéu thire A véi x=

\-"I9 + 4\."%

Cau 2: (1 diém)
a) Chitng minh ddng thic: X’ +y*+1 >xy+x+y (voi moix :y)
b)Tim gia tri 16n nhét cia biéu thic sau:
A=__ *=2

X =xt-x=2
Cau 3: (4 diém)
Cho hinh chir nhdt ABCD . TRén duong chéo BD léy diém P , goi M la diém abi
xung cua C qua P .
a) Tt gidc AMDB 12 hinh gi?
b) Goi E, F lan lugt 1a hinh chiéu cta diém M trén AD , AB .
Chirng minh: EF // AC va ba diém E,F,P th%zmg hang.
¢)Chirng minh rang ti sb cac canh caa hinh chit nhat MEAF khong phu thudc vao vi
tri cua diém P.

d) Gia sit CP L DB va CP=2,4 cm,; 22 =
PB 16
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Tinh cac canh cua hinh chir nhat ABCD.
Cau 4 (2 diém )

Cho hai bat phuong trinh:

3mx-2m > x+1 (1)

m-2x <0 (2)

Tim m dé hai bat phuong trinh trén cé cung mot tap nghiém.

Dip 4n
Cau 1 (2 diém)
1)(1diém)DPK:x#0;x# +6 )

A= [ 6x+l  6x-1 }(.He)(x—a) _ 66X +36x+x+6+6x" —36x—x+6 1

x(x—6) x(x+6)| 12(x*+1)

_E+y 1 1
x 12(x*+1) x
pa=to b orads

x 1
V9 +445

Cau2: (2 diém )

x 12(x% +1)

1) (1 diém ) x2+y2+1 2 X. ytxty & x3+y3+l -X. y-x-y =20
< 2X F2y H2-2xy-2x-2y2 0 & ( xHy*-2xy) + ( X'+1-2x) +( y'+1-2y) > 0

& (xy) + (x-1)+ (y- )20

Bét ding thirc luén ludn ding.

2) (2 diém )

(1) < 3mx-x>1+2m < Gm-1)x > 1+2m. (¥*)
+ Xét 3m-1 =0 — m=1/3.

(*) < 0x> 1+§ oxes.
+ Xét3m-1>0 - m> 1/3.
14+2m

3m—1
+Xét3m-1<0<3m<l -m<1/3

(*) & x>

1+2m

Im—1

ma(2)e2x>me x>m/2.

Hai bat phuong trinh ¢ cung tap nghiém.

(*) & x<

1
m=3 m>— m>§
1+2 )
+ m:E Im =5m-=-2=10 (m—2](m-+-l)=0
3m-1 2
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< m-2 =0 < m=2.

Vay : m=2. “
A L2 [

Cau 3: (4 diem ) M =

a)(1 diém ) Goi O la giao diém cia AC va BD. |E o

—» AM /PO — t gic AMDB Ia hinh thang. — “‘1 ;

b) ( 1 diém ) Do AM// BD —
géc OBA= gbc MAE ( ddng vi)
Xét tam giac can OAB —
goc OBA=goc OAB
Goi I 14 giao diém ciia MA va EF — A AEI can & [ — goc IAE = goc IEA
— goc FEA = goc OAB — EF //AC (1)
Mat khac IP la duong trung binh cia A MAC — IP // AC  (2)
Tu(l)va(2)suyra:EF,P lh‘a:mg hang.
) (1 diém) Do A MAF ~ A DBA (g-g) — = khong ddi.
d)Néu PP _9  BD _FB_
PB 16 9 16
Do d6 CP*=PB. PD — ( 2,4)’=9.16k> — k=0,2.

k — PD=9k; PB = 16k.

PD =9k =1,3
PB=16k=3.2
DB=5

Tl d6 ta chitng minh dugc BC’= BP. BD=16
Do d6: BC=4cm

CD=3cm

Ciud (1 diém )

Taco A= x=2 1 l

P +x+D)(x-2) =x3 +x+1 -

1., 3
+2) +=
(x 2) 4

n 1., 3 . 1 1
Vay Apax < [ ( x+ E)“+1J min < x+ 5 =0—>x=- -

]

A, 12 % khi x = -1/2

dés
Bail( 2.5 diém)
a, Cho a + b +c = 0. Chirng minh rﬁng a’ +a’c —abc+b’c+b’ =0
b, Phéan tich da thic thanh nhén tu:
A = bc(a+d)(b-c) —ac ( b+d) (a-c) +ab ( ct+d) ( a-b)
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Bai 2: (1,5 diém).

Cho biéu thirc: y = Y (x>0)
(x+2004)°

Tim x dé biéu thac dat gia tri 16n nhat. Tim gia tri d6
Bai 3: (2,5 diém)
a, Tim tat ca cac sd nguyén x thoa man phuong trinh: :
(12x=1)(6x—1)(4x—1)(3x—-1)=330.
B, Giai bit phuong trinh: [x-6 < 3
Bai 4: (3,5 diém) Cho goc xoy va diém I nam trong goc d6. Ké IC vudng goc véi ox
: ID vudng gbc véi oy . Biét IC =ID = a. Puong thing ké qua I cat 5 & A cat oy o b.
A, Chirng minh rang tich AC . DB khong ddi khi dudng thing qua I thay déi.
c4 oc’
Ji

B, Chirng minh ring —= = 2~ _
une £ DB OB°

C. Biét Spop = 8% Tinh CA : DB theo a.

Pap an
Bai 1: 3 diém
a, Tinh: Ta co: a’+a’c—abc +b’c+b’
=(a’+b’) + (a’c —abc + b’c)= (a+b) (a’—ab =b" ) + ¢( a’ - ab +b")
=(a+tb+c)(a —ab+b’)=0 (Vi a+b+c=01hcogiéthiét}
Vé.y:a3 +a’c —abc+bc+b’ =0 (dpCM)
b, 1,5 diém Ta co:
be(a+d) 9b —c) — ac( b +d) (a-c) + ab(c+d) ( a-b)
=bc(atd) [ (b-a) + (a-c)] — ac(a-c)(b+d) +ab(c+d)(a-b)
= -bc(a+d )(a-b) +be(a+d)(a-c) —ac(b+d)(a-c) + ab(c+d)(a-b)
= b(a-b)[ a(c+d) —c(a+d)] + c(a-c)[ b(a+d) —a(b+d)]
= b(a-b). d(a-c) + c(a-c) . d(b-a)
= d(a-b)(a-c)(b-c)

Bai 2: 2 Diém Pitt=

2004y
Bai toan dua vé tim x dé t bé nhit
(x+ 2004)" _ x° +2.2004x + 2004°

Tacot=
2004x 2004x
_ x5, 2004 _x?+2004° 1
2004 x 2004x
Tathidy:  Theo bat ding thirc Cosi cho 2 sé duong ta co:
2420047 >2.2004 x = © P L, (9
2004x

Dau “ =" xay ra khi x= 2004
Gv: Nguyén Vin T 15 Truwong THCS Thanh My
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Tu (1) va(2)suyra:t >4 = Vay gia tri bé nhat cia t =4 khi x =2004.

b1 Khix=2004
2004 R016

Vay yman=
Bai3: 2 Piém
a, Nhén ca 2 vé ciia phuong trinh véi 2.3.4 ta duoc:
(12x -1)(12x -2)(12x = 3)(12x — 4) = 330.2.3 4
(12x -1)(12x -2)(12x = 3)(12x —4) = 11.10.9.8
Vé tral 1a 4 s6 nguyén lién tiép khac 0 nén céac thira sé phal cung dau ( +
yhodc déau ( - ).

Suyra; (12x -1)(12x -2)(12x —=3)(12x -4)=11.10.9.8 (1)
Va(12x -1)(12x -2)(12x — 3)(12x —4) = (-11) . (-10) . (-9) .(-8) (2)
T phuong trinh (1) = 12x -1 =11 < x =1 ( thoa man)

T phuong trinh (2) = 12x -1 =-8 ©X=_-  suyraxe Z.

Vay x=1 thoa man phuong trinh.

b, Ta co x-6<3 & -3<x-6<3 & 3<x<9

Vay tap nghiém cuia bat phuong trinh la: S={xeR/3<x<9}.
Bai 4 :3 Diém o~ ‘ |

Ta c6 A chung ; AIC = ABI (cap goc dong vi)

ATAC ~ ABAO (g8).
Suy ra: Ac_Ic = A _ 40 (1)
A0  BO IC  BO
Tuong tu: ABID ~ ABAO (gg) *a
Suy ra: o4_0B = o4 _ 1D (2)
ID BD OB BD
. . AC D
T (1 2)S uinta et
u (1) va(2) Suy ra T l
Hay AC.BD=1IC .ID =4’ b
Suy ra: AC.BD = a* khong ddi.
. .. . AC ID 04 04 . A
b, Nhén (1 Dtacdh: — . ="
- Nhan (1) véi (2) ta ¢ IC BD OB OB o ¢ 4
. A AC o4°
IC=1ID (th thiét) s : =
ma IC ( theo gia thict) suy ra 3D = OB

C, Theo cong thirc tinh dién tich tam gidc vudng ta co;

Saos = % OA.OB ma Syop = 8% ( gia thiét)

Suy ra: OA.OB = 8‘;_ = OA . OB = 163a-

Suy ra: (a + CA) (a+DB) = %" 2>+ a(CA+DB)+CA .DB =%

Gv: Nguyén Vin T 16 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8
Ma CA . DB = a’ (theo cdua) = a(CA +DB) = ‘63‘" - 24

16a” 0a? CADB=a’

= CA+DB+ 3 =, Vay: 104°
a 3 CA+ DB =
Giai hé pt — CA= %véDB=3a

Hoic CA =3avaDB =§

déy
» . .2 2 2 2
Bai I( 2 diém). Cho biéu thic: P= - -2
(_1:+y)(l—y) (_1‘+)‘)(1+_x‘} (_L‘+l)(l—y]
1.Rat gon P.
2.Tim cac cap sd (x;y) e Z sao cho gia tricua P = 3.
Bai 2(2 diém). Giai phuong trinh:
1 1 ] 1 1
2 -t t3 3 =2
X' =5x+6 x" =Tx+12 x =-9x+20 x -11x+30 8
Bdi 3( 2 diém). Tim gia tri 1én nhit cia biéu thic:
Mo _2,::+1_
X +2
Bai 4 (3 diém). Cho hinh vuéng ABCD c6 canh bang a. Goi E; F lan luot 13

trung diém cua cac canh AB, BC. M 1a giao diém cua CE va DF.

1.Chirng minh CE vudng goc véi DF.
2.Chirng minh A MAD can.
3.Tinh dién tich AMDC theo a.

Bai 5(1 diémg. Cho cac s6 a;b;cthoamin: a+b+c= ; .
Ching minhring: a +b*+c* > i .
Dap an

Bai 1. (2 diém - mdi cau 1 diém)
MTC : (x+y)(x+1)(1-y)
| po o (1+x) =y (1=y)=x'y* (x+y)  (x+y)(1+x)(1-y)(x-y+xy )

(x+y)(1+x)(1-y) (x+y)(1+x)(1-y)

P=x—y+xy .VOi x#-Lix=-y;y=1 thigia tri biéu thirc dugc xac dinh.

2.PéP=3 Sx—ytxy=3cx—y+xy-1=2
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& (x=1)(y+1)=2
Cac udcnguyéncua 2 la: +1;+2.
Suy ra:

Vay voi (x;y) = (3;0) va (x3y) = (0;-3) thi P = 3.
Bai 2.(2 diém) Dicu kién xac dinh:
x#2
x#3
x#4
X#5
X#6
Ta co :
P =5x+6=(x-2)(x-3)
o =Tx+12=(x-3)(x-4)
P =9x+20=(x—4)(x-5)
xf=11x+30=(x-5)(x-6)

Phuong trinh da cho tuong duong voi
| 1 . 1 . 1 N 1 _1
(x=2)(x=3) (x=3)(x—-4) (x-4)(x=5) (x=5)(x-6) 8
1 1 1 1 1 1 1 1 1
x=3 x-2 x-4 x-3 x-5 x-4 x-6 x-5 8
PSS SR UG SR |
x—6 x-2 8 (x-6)(x-2) 8
0

S =8x-20=0< (x-10)(x+2)=

x=10 PSS s
IS [‘ 5 thoa man dic¢u ki¢n phuong trinh.
=

Phuong trinh ¢6 nghiém : x = 10; x =-2.

Bai 3.(2diém)
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dvtleat42-y2-2 X +2—(&' 20 +1)

M:
42 a2
(,1‘2 +2)—(,1‘ —1)2 » (‘1-—1)2
- 42 - 42

M 16n nhét khi ("'f]) nho nhét.

X +2

Vi (x=1)"20vx va (+* +2))0Vx nén ("'j 1; nho nhat khi (x-1)’= 0.
X+

Dau “=" xay rakhi x-1 =0 < x=1. Vay Myux = 1L khi x = 1.
Bai 4. . (3iem)
a. BEC =ICFD(c.gc)= €, =D,
OCDF vudng tai C = F + D, =90° = P, + €, =90° = 1CMF vudng tai M
Hay CE 1 DF.
b.Goi K la giao diém cia AD v&i CE. Taco :
AEK = BEC(g.c.g) = BC = AK
= AM la trung tuyén cua tam giac MDK vudng tai M

= AM = ; KD = AD =1 AMD cén tai A

. - CD CM
c. UCMDUIFCD(g.g)= —— =
&&= = e
LS. DY DY
Do do : .SE cuD :{iD} =S :[il)] S Fep
CFCD
Ma: s,,= Lerep=Lep,
- 2 4
. cp' ol
Vay: S..p=— .- CD".
dY > Oceun FD* 4 K - A 7 D
Trong [ DCF theo Pitago ta co : lx"‘*-x._x__{_ /
DF? =CD* + CF* =CD* +| L BC? |=cp? + Lep? =2 2. E "ﬁ'“"‘“'“wf
2 4 4 S
ool | I R
Do do : SMD=5—‘—001:—(:1)3:—.@1 B F C
cp? 4 5 5
4
Bai 5 (Idiém)
1Y 1 1
Taco: |- | 20d —a+—20a +—2a
2 4 4
Twong tir ta ciing co: b%izb ; ¢-2+i2c

Cong vé voi vé cdc bat dang thirc cung chiéu ta dwoc:
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@ Ab 4D 2 arbre. Vi avbte=2 nén: a?+bi etz
4 2 4
Dau “="xdyrakhia=b = c=%.
e 10
Cau 1. (1,5d)
Rat gonbiduthirc: A= -+ L+ L 4+ . PR
25 58 811 (3n+2)(3n+5)
Cau 2. (1,5d) Tim cac sb a, b, ¢ sao cho :
Pa thirc x* + ax + b chia hét cho (x” - 4)
Cau 3.(2d) Tim cac gia tri nguyén ctia x dé biéu thirc ; co gia tri nguyén.

x —x+l1
Céu 4. Cho a,b,c 1a d6 dai ba canh ciia mot tam giac .
Ching minh ring: a* + b” + ¢* < 2 (ab + ac + bc)
Cau 5 . Ching minh rang trong mot tam giéc , trong tam G, truc tim H, tam dudng
tron ngoai tiép tam giac 1a O. Thi H,G,0 thang hang.

Dép dn
Cau 1
Aol el 1
3 2 5 5 8 3n+2 3n+5
_ 11 1 _ n+l
3 2-3n+5 6n+10

Cau 2. Chia da thirc x* + ax + b cho x> — 4
dugc da thtcdu suyraa=0;b=-16.
7

Cau3i. ———
xT=x+1

eZo X x+1=Up={"1.7 }

Dua cac phuong trinh vé dang tich.

Dap s6 x = {-2.1,3}.

Cﬁu4.Tirgiéthiét:a<b+c:>a:<ab+ac A

Tung tu b* < ab + be /A
¢’ <ca+cb ,f’?’\‘"

Cong hai vé bat dzfmg thire ta dugc (dpem) )

Céu 5. trong tam giac ABC H la truc tam, G la B ¢

Trong tam, O 12 tim dudng tron ngoai tiép
tam giac.

Q
=

- Chira duoc

]
— , H1G=0MG
A 2

@
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- Chi ra %Z%(Bz"mg cich v& BK nhin O 13 trung diém chimg minh CK =

AH)
= VAHG: VMOG (c.g.c)
= H,G,0 thang hang.

dé 11
3x* —14x% +3x+36
3x° =19x> +33x-9

a, Tim gia tri cua biéu thirc A xé4c dinh.

CAau 1:Cho biéu thirc: A=

b, Tim gi4 tri ciia biéu thitc A c6 gié tri biang 0.

c, Tim gia tri nguyén ciia x dé A c6 gia tri nguyén.

Ciu2:

A= (x+16)(x+9)
X

.a, Tim gia tri nho nhét cia biéu thic : voi x>0.

b, Giai phuong trinh: | x+1 [+: [ 2x-1 F2x =3
Ciu3 : Cho tir giac ABCD c6 dién tich S. Goi K,.L,M,N lan luot la cac diém thudc
cac canh AB,BC,CA,AD sao cho AK/ AB = BL / BC =CM/CD =DN/DA= x.
.a, Xéc dinh vi tri cac diém K,L,M,N sao cho tir giic MNKL c6 dién tich mho nhat.
b, Tir gidc MNKL & cau a la hinh gi? can thém diéu kién gi thi t&r giac MNKL la
hinh chit nhat.
Cau4: Tim du cta phép chia da thirc

X7+ xP+x"4+x+ 7 cho x*-1

Dap an

Caul (3d)
a.(1d)
Taco A== G+ 54y

(x=3)"(3x-1)
Vay biéu thirc A xéac dinh khi x#3,x£1/3(0,5d)
3x+4
3x—1
<=> x=-4/3 thoa man dk(0,254d)
Vay véi x=-4/3 thi biéu thirc A c6 gia tri bang 0 (0,25d)
c. (1d)

Ta co A=

b. Taco A=

do d6 A=0 <=>3x +4=0 (0,5d)

3x+4=l+ 5

3x-1 3x -1

Dé A c6 gia tri nguyén thi phai nguyén<=> 3x-1 la udc cia 5<=> 3x-1#£1 %5

3x-—1
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=>x=-4/3:0;2/3;2

Vay vai gia tri nguyén cua x1a 0 va 2 thi A c6 gia tri nguyén (1d)
Cau: 2: 3d)

a.(1,5d)

Ta co

A= X~ +25x+144 =x+ 144 +25 (0,5d)
X ¥

Céc sb duong x va ** C¢ tich khong déi nén tdng nho nhét khi va chi khi x = 4
X X
= x=12 (0,5d)
Viay Min A =49 <=>x=12(0,5d)
b.(1,5d)

TH;: néu x<-1 thi phuong trinh d cho tuong dwong v&i -x-1-2x+1+2x=3=>x=-3<-
1(la nghiém )(0,5d)

TH,: Néu -1<x<1/2 thi ta c6

x+1-2x+1+2x=3=> x=1>1/2(loai )(0,25d)

TH3: Néu x>1/2ta c6

x+14+2x-1+2x=3=> x=3/5<1/2 (loai)(0,25d)

Vay phuong trinh da cho x=-3 (0,5d)

Ciu 3: (3d)

D N B, Ki A

Goi1 S;,S5, Ss3, Sy lan luot 1a dién tich tam giac AKN,CLM,DMN va BKL.
Ké BB, LAD; KK, LAD ta c6 KK,/BB, => KK,/BB,= AK/AB
Sank/Sasp= AN.KK,/AD.BB;= AN.AK/AD.AB= x(1-x)=> S;=x(1-x) Sxpp(0,5d)
Tuong tu S>= x(1-X) Spac=> S1+S>= x(1-X)( Sasp+ Spsc)= x(1-x)S (0,25d)
Tuong tu S3+S4= x(1-x)S

= S, +S,+ Syt S,= x(1-x)2S (0,25d)

2 Syvnkr=S-( Sy +Ss+ Si+ S4)= 28 x*-2Sx+S=2S(x-1/2)*+1/2S21/25(0,25d)

Vay Sywke dat gia tri nho nhét bang 1/2S khi x=1/2 khi d6 M,N,K,L lan lugt la

trung diém cac canh CD,DA,AB,BC (0,25d)

b.(1,5d)

e t(r giac MNKL ¢ cau a la hinh binh hanh (14d)
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e tr gidc MNKL ¢ céu a 12 hinh chir nhat khi BDLAC (0,5d)
Ciu4: (1d)
Goi Q) 1a thuong ctia phép chia x7+x 7 +x 4+x+7 cho x*-1
ta c6 X7 +x7+x Hx+7=( x-1 )( x+1 ).Q+ax+b(*)
trong d6 ax+b la du cua phép chia trén
Vi x=1 thi(*)=> [ 1=a+b
Véi x=-1 thi(*)=> 3=-a+b=> a=4,b=7
Viy du cia phép chia x”+x>*+x"'+x+7 cho x*-1 12 4x+7

dé 12
Bai 1: (3d)
Cho phan thirc : M = x*=2x" +12x?’ —4x* +3x+6
x +2x-8
a) Tim tap xac dinh cua M
b) Tim cac gia trj cia x dé M =0
c) Rut gon M
Bai 2: (2d)
a) Tim 3 s& ty nhién lién liép biét réng néu cOng ba tich cua hai trong ba sb éy ta
duoc 242.
b) Tim s6 nguyén n dé gi tri cua biéu thirc A chia hét cho gia tri cia biéu thic B.
A=n3+2n2-3n+2;B=n2-n
Bai 3: (2d)
a) Cho 3 s6 x,y,z Thod man x.y.z = 1. Tinh biéu thirc
M= ! + ! P

l+x+xy l+y+yz l+z+zx
b) Cho a,b,c la dd dai 3 canh cua mot tam giac

1 1 1 1

Chirng minh ring: - + >4

1 1
a+b—¢ b+c—a c+a-b a b ¢

Bai 4: (3d)

Cho tam giac ABC, ba duong phan giac AN, BM, CP cat nhau tai O. Ba canh AB,
BC, CAtilé¢ voi 4,7,5

a) Tinh NC biét BC = 18 cm

b) Tinh AC biét MC - MA = 3cm

¢) Chimng minh 7 BN €M _,
PB NC MA
Diip 4in
Bai I:
a) XCH2X-8 = (x-2)(x+4) #0 <o x#2 vax#-4 (0,5d)
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TXD ={x/xcQ;x # 2;x # -4} 0,2d
b) x” - 2x2x7- 4x7- 3x+ 6 = (x-2)(x*+ 3)x-1)(x+1) 1,0d
= (0 khi x=2; x= +1. 0,2d

PéM=0 Thi x>-2x™+2x*4x’-3x+6 =0

X+ 2x-8 #0 0,5d

Vay dé M =0 thix =+1. 0,3d

M= (x—2)(x" +3)x" +1) _ (x"+3)(x" -1 0.3d
(x=2)(x+4) x+4

Bai 2:
a) Goi x-1, x, x+1 12 3 s& ty nhién lién tiép Ta co: x(x-1) + x(x+1) + (x-1)(x+1) = 242
(0,24)

Rut gon duoc x> =81 0,5d
Do x 12 s6 ty nhién nén x =9 0,2d
Ba s6 ty nhién phai tim 12 8,9,10 0,1d
b) (n’+2n’- 3n + 2):(n°-n) duoc thuong n + 3 du 2 0,3d
Mudn chia hét ta phai ¢6 2in(n-1) —2in 0,2d
Ta co:
n | -1 2 -2

n-1 0 2 (1 |-6
n(n-1) |0 2 2 -3

loai loai
0,3d
Vayn=-1;n=2 0,2d
Bai 3.
a) Vixyz=1 nénx =0, y=0, z=0 0,2d
1 _ z z 0.3d

I+ x+xy - z(1+x +xy) ozt xz+]

1 Xz _ Xz 0.3 d

1+ y+yz - (1+ y+ yz)xz Cxz4l4z
1
M=% 2 =1 0,2d
z+xz+1l xz+14+z l+z+xz
b) a,b,c la do dai 3 canh cua mot tam giac nén
a+tb-c>0; b+c-a>0; cta-b>0 0,2d

l+l2
—‘|:|l

voi x,y >0

X xX+y
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P, 1 4.2 0,2d
a+b-¢ b+c-a 2b b

1 1 2

+ —

b+c—a c+a-b ¢

LR
c+a-b a+b-c a
Cong timg vé 3 bat dang thirc i chia cho 3 ta dugc dicu phai chirmg minh.
Xay ra ddu ddng thirc khi va chikhia=b=c 0,2d
Bai 4. a) A

N

0,2a

£l

I

0,2d

M
P
[a]
B C
N
AN 14 phén gic cia 4 Nén Y5 48 0,3d
NC AC
Theo gia thiét ta co A8 = BC _AC 4B _4 _ Nay 0,2d
7 5 AC 5
NB _ 4, BC_9  ne=3BC_1oem) 0,5d
NC 5 NC 5 9
b) BM la phan gidc cia B nén ¢ - BC 0,3d
MA  BA
Theo gia thiét ta co: 48 -BC_AC_ BC_7 0,2d
4 7 5 BA 4
Neén MC_ T _ MC=MA_ 3 _ 031 1ym) 0,5d
M4 4 MA+MC 11 3

¢) Vi AN,BM,CP la 3 duong phan giac cua tam giac ABC
Nén BN=AB:M’C=BC:AP=AC 0,5d
BC AC MA BA PB AB

Do a6 EN MC AP _ 4B BC AC _, 0.5d

BC MA ' PB  AC AB BC

Cau 1: ( 2,5 diém)
Phan tich da thirc thanh nhan t;
a.x’—x-6 (1 diém)
b/. x> —x*—14x+24 (1,5 diém)
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Cau 2: (1 diém)
Tim GTNN cia : x>+ x + |
Cau 3: (1 diém)
Ching minh ring: (n° —5n° +4n) : 120 v6im, n € Z.
Céiu4: (1,5 diém)
Choa>b>0$05énh2$éx,yvc'ri:
l+a . _ 1+b
l+a+a’ ’ 1+ b+ b’

Céu 5: (1,5 diém)

Giai phuong trinh: x-1/ + x+2 + |x-3 =14
Céu 6: (2,5 diém)

Trén canh AB ¢ phia trong hinh vuéng ABCD dung tam giac AFB céin , dinh F
¢ goc day 1a 15 . Ching minh tam gidc CFD 1a tam gidc déu.

x:

D4ap dn
Caul:a/ Tach: X’ —x—-6=x -4-x-2=(x-2)(x+2)—(x+2)
=(x+2)(x-2-1)=(x+2)(x-3)

( Néu giai bang cach khac cho diém twong duong )

b/. Ta ¢6: x = 2 1a nghiém cua f(x) = x* — x° — 14x + 24

Do d6 fix) : x—2,tacé: f{x) : (x—2)=x"+x—12

Viy x* —x*— 14x+ 24 = (x-2)( x> + x - 12)

Talai ¢6: x = 3 la nghiém cua X +x-12

Nénx* +x—12=(x-3)(x +4)

Nhu véy: x*—x"— 14x +24 = (x - 2)(x - 3)(x +4) .
Chu 2: Tim gia tri nho nhatcua x> +x+1 (1d")
Taco:x” +x+1 = (x+;]3+22 iVéyt’(x)datGTNNkhi (.1‘+;)3 —-OTl'IUXf—;
Cau3:Tach:n’ —5n° +4n=n’—n’ —4n’+4n=n’(n’- 1) —4n( n’- 1)

=n(n-1)(n+1)(n-2)(n+2) latich cia 5 s6 nguyén lién tiép trong d6 co it

nhét hai s6 12 bdi cua 2 ( trong d6 mdt sb 1a bdi ciia 4, mot sb 14 boi ciia 3, mot sd 13 boi cua 5).
Vay tich cua 5 s6 nguyén lién tiép chia hét cho 8,3,5 = 120.

"

Ciu4:(1,5d’). Tacox,y>0va 1-:1+a+a_-:1+-a_ =1+ ] =1+ l > 1+ l :-l
x l+a l+a l+a L+l L+l y
a’ a  a b

Via>b>0nénL\<L,\-’él{l.\/éyx*(y.
a b a b
Ciu 5:1/. Xétkhoang x <-2 taco:-3x +2=14< x=-4.
2/.-2<x<l,tacd:-x+16=14 < x=2. (loai)

3.1 <x<3taco:x+4=14 < x = 10 (loai).
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4/.x 23, tact:3x-2=14 & x= ? Viy phuong trinh trén ¢6 nghiém la x = -4

va X=—,

3
Ciu6: (2,5d) [ C

[

A 15° s 2 B

Dung tam giac can BIC nhu tam gidc AFB ¢ goc day 15°.

Suyra: B,=60° (1).

Ta c6 1 AFB =1BIC (theo cach v¢) nén: FB = IB (2).

Tu (1) va (2) suy ra ;. FIB déu.

Dudng thing CI cit FB tai H . Ta c6: 7, =30 ( géc ngoai cia LCIB).

Suy ra: H,= 90° (vi B=60") Tam giac déu FIB nén IH la trung tryc cia FB hay CH
la dudng trung truc cuiallCFB . Vay ICFB cantai C. Suyra : CF=CB (3)
Mat khac : UDFC cantai F . Do d6: FD = FC (4).

Tu (3) va (4), suy ra: FD = FC =DC ( = BC).

Vay 0DFC déu.

Gial bang phuong phap khac ding cho diém twong duong.

dé 14
Ciau 1 (2 diém): Vi gia tri ndo ciia a va b thi da thic
f(x) =x*-3x’+3x” + ax+b chia hét cho da thirc g(x) =x"+4-3x.
Cau 2 (2 diém) Phan tich thanh nhan t.
(x+y+z)3 —x3-y3-z3.
Cau3 (2 diém):
a-Tim x dé biéu thirc sau c6 gia tri nho nhat : X +x+1
b-Tim gi4 tri nho nhét cia biéu thirc : A= h(h+1) (h+2) (h+3)
Ciu 4(2 diém ) : Chirng minh ring néu .a*+b’+c™=ab+bc+ac thi a=b=c
QQS (2 Qém ) : Trong tam giac ABC lay diém P sao cho
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PAC =PBC. Tu P dung PM vudng géc véi BC. PK vuéng goc véi CA. Goi D la
trung diém cia AB. Ching minh : DK=DM.

Dap 4n

Bai 1 (2 diém) Chia f(x) cho g(x)
Ta c6 : x*-3x*+3x +ax+b: x*-3x-+4.

= x"+1 du (a-3)x + b+4 (1 diém)
f(x): g(x) khi va chi khi s6 du bang khong.
Tur day suy ra (1 diém ).
a-3=0 =>a=3

b+4=0 =>bh=-4

Bai 2 (2 diém ) Phan tich thanh nhan tu.

(x+y+2) —x’-y*-2’ =A

Ta 6 : (x+y+z)’ —x’-y*-2* = [(x+y+2)’x*]-(y*+2%).

ap dung hang dang thirc 6 va 7.

A= ( x+y+z-X) [(x+x+z) + (x+y+2)x + X7) — (x+z)(y -y +2°) (1 diém)
= y+z)[x2+y2+zz+2xy+2xz+2 yz+xy+xz+x2+x2-y3+yz-22] :
= (y+2z) 3x*+3xy+3xz+3yz).
=3(y+z) [x(x+y)tz((x+y)] _
=3(xty) (y*+z) ) (x+z) (1 diém).

Bai 3 : (2 diém).

a-Tim x dé biéu thirc sau c6 gié tri nho nhat : x*+x+1

Ta ¢ : xX’+x+l = (x+2 )0 + 2 > %
Gia tri nho nhat 1a i khi (_x+:12 P=0 Tirc x= :‘z (1 diém).

b-Tim gié tri nho nhét ca biéu thire. A= h(h+1) (h+2) (h+3) (1 diém).
Ta ¢6 : A= h(h+1) (h+2) (h+3)

=h(h+3) (h+2) (h+1)

= (h*+3h) (h*+3h+2)
Pit: 3h+h’ =x

A=x(x+2) = X*H2X = X “+2x+1-1
= (x+1)*-1> -1 Gia tri nho nhét cua A 1a -1.

Bai 4 (2 diém ) Ching minh.
Theo gia thiét : a+b™+c” = ab+ac+bc.
Ta ¢6 : a”+b*+c¢” — ab-ac-bc =0
Suyra: (az-2ab+b2) + (b2-2ab+cz) + (az-Zac+c2)=O (1 diém).
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(a-b)” + (b-c)” + (a-¢)=

Diéu nay xay ra khi va chi khi.

a-b=b-c=a-c=0 Tuc la : a=b=c (1 diém).
Bai 5 (2 diém) C

Goi E 1 trung diém cta AP

F 14 trung diém cia BP K M

Ta ¢6 : KE=%AP ~ EP

FM=% BP =FP F

A D B

T giac DEPF la hinh binh hanh vi DE//BP, DF//AP

Do d6 : ED=FM ;  EK=EP=DF
T céc}g ang AP%M}; suy ra.
KEP =2KAP ; MEP 2yk

DEPF la hinh anWDEP;
Thconl/K{\D = MBP nén KEP = MFP
Viay DEK = DPM suy ra ADEK=A MFO (c.g.c)
Do d6 : DK=OM

dé 15
CAu 1: (2d) Tim hai sd biét
a. Hiéu cac binh phuong ciia 2 s tu nhién chin lién tiép bang 36
b. Hi¢u cac binh phuong cua 2 s6 ty nhién 1¢ lién tiép bang 40
Céu 2: (1,5d) S6 nao 16n hon:
(2006— 2005) hao 12006” —2005°
2006+ 2005 2006 +2005°
Céau 3: (1,5 d) Giai phuong trinh
x+1 x+2 x+3 x+4 x+5 x+6
1000.+ 999 * 998 * 997 * 996 * 995

Ciu 4: (1d) Giai bat phuong trinh ax —b> bx+a

Ciu 5: (2,5d) Cho hinh thang ABCD c6 day 16n CD. Qua A vé dudng thang AK
song song v6i BC. Qua B v& dudng thiang BI song song véi AD. BI cat AC ¢ F, AK
ciat BD ¢ E. Ching minh ring:

+6=0

a. EF song song v&i AB
b. AB” = CD.EF
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Cau 6: (1,5d) Cho hinh thang ABCD (AD//BC) c6 hai duong chéo, cdt nhau ¢ O .

Tinh dién tich tam gidc ABO biét dién tich tam giac BOC 1a 169 cm® va dién tich tam
giac AOD 1a 196 cm”.

Dap 4n

Cau 1: a. Goi 2 s chén lién tiép 12 x va x+2 (x chin).

Ta co: (x+2)° -x" =36 =>x=28.

Viy 2 s6 can tim 1a 8 va 10.

b. Goi 2 s6 1¢ lién tiép 1a x va x+2 (x1¢)

Ta ¢ (x+2)" x> =40=>x=9

Vay 2 s6 cantim 149 va 11.
Céu 2: Theo tinh chit cta phan thic ta co:

( 2006—- 2005) 2006-2005 2006- 2005 2006’ - 2005
2006+2005 2006+ 2005 2006 + 2005 (2006 +2005)°

_ 2006 —2005° ~ 2006° —2005°
2006° +2.2006.2005+2005° 2006 +2005°
Cau 3: Phuong trinh da cho tuong duong voi:
x+1 x+2 x+3 x+4 x+5 x+6
+1+ +1+ + +1+ +1+ +1=0
1000 999 998 997 996 995
x+1001 x+1001 x+1001 x+1001 x+1001 x+1001
+ + + + + =
1000 999 998 997 996 995
1 1 1 1 1

< (x+1001)( )=
1000 999 ' 998 997 996 ' 995

< x=-1001.
Viy nghiém ctia phuong trinh 1a x=-1001.

a+b
a—
a+b
a—b
* Néu a=b thi 0x>2b
+ Nghiém dingvéi moi x néu b<0

Cau4: * Néua> b thi x>

* Néu a<b thi x<

+ V0 nghiém néub>0
Cau 5:

A B
AE _ AB
AAEB va AKEB ddngd

a. va ong dang (g.g)= - x kD
AF _ AB
AAFB — = —
Va ACFI dong dang (g.g) = c o

Mi KD=CI=CD-AB = & = 4" _ pr//xc K |

EK FC D C
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Vay AF// AB

b. AMEB Va AKED dong dang, suy ra Ok _DE
AB EB
KD+AB DE+EB DK+KC BD DC DR
= E—— =—=—=—T\(1)
AB EB AB EB  AB EB

DB DI DB AB
—_— = =

Do EF// D1= = )
EB EF EB EF

ig = ;ﬁ = AB* = DC.EF
Cau 6: Theo dé bai ta phai tinh di¢n

tich tam giac ABO, biét Spoc = 169 cm?
Saop = 196 cm”

Tir (1) va (2) =

Ta nhan thfly Sasp = Sacp (vi ¢o6 chung day AD A
va dudng cao tuong (g bang nhau) D
Suy ra Sago = Scop

Tir cong thirc tinh dién tich tam giac ta rt ra rang: ty sd dién tich hai tam giac c6
chung duong cao bang ty sb hai day tuong ng.

, ‘SAB(J _ AO _ SAOD
Do d6: S - oC - S, on => SAB0-Scop = Spoc.Saop

Ma Sapo = Scop nén: SEAB(} = Saop . Sgop = 169.196 = 13 .14°
=>S,po = 13.14 = 182 (cm?)

dé 16
Chu 1(2d): Tim gié tri nguyén cia x dé gié tri ctia biéu thirc sau 1a s nguyén.
23+ xP+2x +5

2x + 1
Cau 2(2d): Giai phuong trinh
x*-3x[-4=0
Ciu 3(2d): Trén 3 canh BC, CA, AB ciia tam gidc ABC lay tuong (g céc diém P, Q, R.
Chiing minh diéu kién can va du dé AP; BQ; CR ddng qui la:
PB QC RA
- — - =]
PC QA RB
CAu 4(2d): Cho a, b >0 va a+b = 1. Tim gi4 tri nho nhét cta biéu thirc
M= (1+1/a)*+ (1+ 1/b)’
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Cau 5(2d): Cho hai s0 x, y thoda man diéu kién 3x +y =1
Tim gi4 tri nho nhat cia biéu thic

A=3x"+y

Pap an
Caul

A nguyén < 2x+ 1 1a wéc cua 4
U = {£1; £2; +4}
Giaira x =-1; x=0 thi A nguyén.
Cau2: x*-3)x[-4=0
o3| =x"-4
S 3x=%(x"-4)
< x -3x-4=0hodcx°+3x-4=0
Giai 2 phuong tinh nay dugc S ={-4; 4}
Cau 3: (Sach phat trién toan 8)
Ciud: M=18khia=b= ...
Cau 5: Tim gié tri nho nhat cia biéu thirc...
Taco: A=3x"+(1-3x)"=12(x- 14 +1/4 = A>3
Vay Amin= 1/4khix = 1/4 ; y = 1/4.

dé 17
Bai 1. Cho biéu thtc:
A= (.r+l B x—1 +x‘ —34.r—1)..r+'2006
x—1 x+1 x -1 X

a) Tim diéu kién cta x dé biéu thirc xé4c dinh.
b) Rat gon bicu thic A.
¢) Tim gia tri nguyén ctia x dé biéu thirc A nhan gi4 tri nguyén.
Bai 2:
2-x l-x x
2004 2005 2006
b) Tim a, b dé x’ + ax” + 2x + b chia hét cho x* + x + 1
Bai 3.
Cho hinh thang ABCD; M 1a mét diém tuy y trén day 16n AB. Tir M ké céc dudng
thang song song v6i hai dudong chéo AC va BD. Céac dudng thang nay cét hai canh
BC va AD lan luot tai E va F. Doan EF cat AC va BD tai [ va J.
a) Chirmg minh rang néu H 1a trung diém cua 1J thi H ciing 14 trung diém cta EF.
b) Trong truong hgp AB = 2CD, hay chi ra vi tri cua M trén AB sao cho EJ = JI = IF.
Bai4. Cho a>4;ab > 12. Chimg minhring C= a+b>7
Gv: Nguyén Vin T 32 Truwong THCS Thanh My
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Bai 1:
.1 n x # =+l
a) Dicu kién: {xi
x#0
(x+1)° = (x+1)* +x* —4x—1 x+2006 _ x+2006

2
x =1 X X

b) A= (
=+1
x = +2006

Do x = +1 khong thoa man dk. Vay A nguyén khi x = +2006
Bai 2.

¢) Ta co: Anguyén < (x +2006) ix < 2006:x < {

a)Tacc’):z_x—lzl_x— x
2004 2005 2006
2—-x _1-x X 2—x 2004 1-x 2005 X 2006
2004 2005 2006 2004 2004 2005 2005 2006 2006
2006—x _ 2006—):+2006—x & (2006-x)( 1 1
2004 2005 2006 2004 2005 2006

< (2006 -x) =0 =x =2006
b) Thyc hién phép chia da thic, roi tr do

ta tim duoc: {z =2

= D C
Bai 3. .
a) Taco: 1P _DO
IE PM OB F Q
EJ _EQ _CO P
F] OM 04 A M B
DO CO
= (3)
OB 04
. . FI EJ
T (1), (2) va(3) suy ra R hay FLFJ=ELEJ (4)

NéuH la trung diém cua IJ thi tir (4) ta co:
(FH - %)(FH + %) =(EH - E)(EH + %) — FH = EH

bo _co _1 nén theo (1) ta co F_ 1
OB 2 IE

suy ra: EF = FI + [E = 3FL. Tuong ty tir (2) va (3) ta c6 EF = 3EJ.

b) Néu AB = 2CD thi

Do do: FI=El=11= g khong lién quan gi dén vi tri cia M. Vay M tuy y trén AB

Bai4. Taco:C=a+b=(> Sarbye a>z‘v,'3"b 1a22\||'¥+£4:? (BPCM)
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dé 18
Cau 1:

\ A ~ m n
a. Tim s6 m, n dé: = +
x(x=1) x-1 x

b. Rt gon bicu thic:
M= 1 1 1 1

; +— +— +—
a =5a+6 a =Ta+12 a —=9a+20 a —-1la+30

a. Tim s nguyén duong n dé n’ +1 chia hét cho n® +1.

b. Giai bai toan nén n 1a s6 nguyén.
Cau 3:
Cho tam gidc ABC, cac duong cao AK va BD cit nhau tai G. V& duong trung
truc HE va HF cua AC va BC. Ching minh rang BG = 2HE va AG = 2HF.
Cau 4:

Trong hai s sau day s6 nao 16n hon:

a= 1969 ++1971 ; b= 21970

Pap 4n
Ciul: (3d)
a. m=1 (0.75d); n=-1 (0.75d)

b.(1.5d) Viét mdi phan thic thanh hiéu cia hai phéan thirc
(4p dung céu a)
1 1 1

: - - (0.254d)
a —-5a+6 a-3 a-2
SR - (0.25d)
a —Ta+12 a-4 a-3
S (0.25d)
a —-9a+20 a-5 a-4
N — (0.25d)
a —=1la+30 a-6 a-5
Péi ddu dang va tinh duoc :
M = 1 - I = 4 (O'Sd)
a-6 a-2 (a-2)(a-06)
Chu2: (2.5d)
a. (1.5d)
Bién ddi:
n+lin+l en+1)-@m-1):n’+1 (0.5d)
sm+D)m-1)@m+Dn’-n+1) (0.25d)
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on—-1lin-n+1 (vintl=# 0) (0.25d)
Néu n =1 thi ta duoc 0 chia hét cho 1 (0.25d)
Néun>1thin—1<nn-1)+1=n"—n+l
Do d6 khong thé xay ra quan hé n — 1 chia hét cho n°— n +1 trén tép hop sb nguyén
duong
Vay gié tri duy nhét cua n tim duoc 1a 1 (0.254d)
b. n—1:n"—n+l

onn-1)in"—n +1

& n-nin‘—n +1
& (n-n+1)-1in"-n +1
& | fnf—n +1 (0.5d)
Co hai trudng hop:
n“-n+1=1 <nn-1)=0«<n=0hodacn=1

Céc gia tri nay déu thoa min dé bai (0.25d)
n-n+l=-1n-n+2=0v0 nghi¢m
Vay n=0, n= 1 la hai s6 phai tim (0.254d)

Cau3:  (3d) (Hinh *)
Lay I ddi ximg v6i C qua H, ké Al va BI, ta ¢6 HE 1a duong trung binh cua

AACI nén HE/ALva HE = 12IA (1) (0.25d)
Twong tu trong ACBI : HE/IB va HF = 12IB  (2) (0.25d)
T BGLAC va HELAC =BG/IA (3) (0.25d)
Tuong tu AKLBC va HFLBC = AG/IB (4) (0.25d)
Tir (3) va (4) =BIAG la hinh binh hanh (0.25d)
Do d6 BG =1A va AG =B (0.5d)
Két hop véikét qua (1) va (2) = BG = 2HE va AG = 2HF (0.5d)
Ciud:  (1.5d) A
Ta co: 1970° — 1 < 1970°
& 1969.1971 < 19707 I
< 241969.1971<2.1970 (*)
Cong 2.1970 vao hai vé cla ) S
ta co: B K |F C
2.1970+271969.1971 < 4.1970 Hinh *
< (V1969 ++/1971)% < (241970)° oy
< 1969 + /1971 < 241970 (0.254)
Viy: V1969 + /1971 < 24/1970 (0.254)
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dé 19
Bai 1 (2,5d) Cho biéu thirc

A= x* N 6 N 1 ‘x_2+l{]—.r:
¥ —4x 6-3x x+2) X+2

a. tim tap xac dinh A: Rat gon A?

b. Tim gia tri ciia x khi A =2

c.Voi giatricua x thi A <0

d. timg gia tri nguyén cua x dé A c6 gia tri nguyén
bai 2 (2,5d)

4 3
o xT +x+1
a.ChoP= " 7% 7%

xt=x+2x7 —x+1

Rat gon P va ching to P khong am véi moi gia tri cua x
b. Giai phuong trinh
1 1 1 1 1
) + 2 + ¥ + a2 =
XT+5x+6 x +7x+12 x +9x+20 x" +1lx+30 38

Bai 3 (1d)

Tim gid trj I6n nht va nho nhét ciia biéu thirc A = zz:-: 29*'
Baid (3d)
Cho A4BC vudng tai A va diém H di chuyén trén BC. Goi E, F lan luot 1a diém doi
xung cua H qua AB va AC
a. CMR: E, A, H thang hang
b. CMR: BEFC I hinh thang, ¢ thé tim vi tri ciia H dé BEFC tré thanh mét hinh
thang vudng, hinh binh hanh, hinh chit nhat dugc khong.
c. x4c dinh vi tri cuia H dé tam giac EHF c6 dién tich 16n nhét?
Bai 5 (1d)
Cho céc sb duong a, b, ¢ ¢ tich béng 1
CMR: (a+ 1) (b+1)(c+1)>8
P4p 4n
Bail (2,5d)
sau khi bién ddi ta duoc;
-6 x+2

A= (x—2]{x+2)x 6 . 0,54

a. TXD = {vx:x#+2,x=0} 0,25d
Ritgon: A= - -1 025d

x—=2 2-x
b. PEA=2  =x=15 (thod man diéu kién cta x) 0,5d
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c. DEA<Othi

2-x
d. Dé A co gia tri nguyén thi (2 - x) phai la udc cta 2. Ma U'(2) = {-1;-2;1;2}
suyrax =0;x=1;x=3; x=4, Nhung x = 0 khong thoa man DK cua x 0,25d

<0=>2-x<0=x>2 (Thoda man dk cuax) 0,5d

Vayx=1;x =3.; x=4 0,25d
Bai 2 (2,5d)
a P= X +x +x+1 1d

x'—xt 2t —x+1
Ta: x* +x* +x + 1 =(x+1)’(x*-x + 1) 0,25d
Mau: x* - x> +2xX7 x +1 =+ 1)(x* x+ 1) 0,25d
Nén mau sb (x* + 1)(x* -x + 1) khéc 0. Do d6 khong can dicu kién ciax  0,25d

(((x‘-l— 1];((31_)(1' 1))): (Y+—:—); Vit = (.1‘+ 1)2 >0vx Vi mau xz + 1 >0 voi
x +1)\x —x+1 X"
moi x 0,25d

Nén P > 0vx
b.GigiPT: L . o, L]
X +5%x+6 x +Tx+12 x +9x+20 x +1lx+3 8
X"+ 5x + 6= (x +2)(x +3)
X+ Tx +12=(x +4)(x +3)
XT+9x +20 = (x +4)(x + 5)
X“+ 11x +30 =(x + 5)(x + 6)
1 1 1 1
Trong d6 — = e -
B sxr6 (x+2)x+3) (x+2) (x+3)
XD = {‘v’x;x # —2;—3;—4;—5;—6} phuong trinh tré thanh:
1 1 1 1 1 1 1 11
- + - + - + - =
x+2 x+3 x+3 x+4 x+4 x+5 x+5 x+6 8
1 1 |

Tx+2 x+6 8
= 8(x+6-x-2)= (x+2)(x+6)

&32=x"+8x+12

Vay P =

=x +8x-20=0=x=2x=-10
Vay PT da cho c6 nghiém x =2; x =-10
Bai 3 (1d)
Tim gi4 tri 16n nhat, nho nhét cua biéu thic

‘4:271—12)&'
x +9
_ X —12x436—(x*+9) (x¥*-6)
g2 , (x*+9) _( ’ ]_12_1
x +9 x +9 x +9
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A dat gia tri nho nhit 1a -1 < (x-6) =0 hay x = A =
_ 4x* +36)—(4x +12x+9 ’
2?? 12x=( x ) ( * * )=4_(23n:1+3) <4, A dat GTLN la 4
x +9 x +9 x +9

(2x+3)° =0:».x=—§

Bai 4 (3d)
a.(0,75d) do E d6ie ximg véi H qua AB nén AB la duong trung tryc cua doanh
thang EH
vay goc EAH = goclAH (1)
goc FAD = gocDAH (2)
cong (1) va (2) ta co : goc EAH + goc FAD = g6cDAH + g6cIAH = 90° theo
gia thuyét
hay gécEAI + gocAD + BAC = 90° + 90° = 180°. Do d6 3 diém E, A, F thing
hang
b. Tam gidc ABC vudng & A nén g6cABC + ACB = 90" (hai goc nhon tam gidc
vuong)
Mai gécEBA = g6cABH (tinh chét dbi xing)
g6cCA = g6cHCA (tinh chét dbi xtng)
suy ra goc EBA + goc FCA = 90°
haygoc EBA + goc FCA + goc ABC + goc ACB = 180°
suy ra goc EBC + goc FBC = 180° (hai goc trong cing phia bi nhau)
do @6 BE song song CF. Vay t giac BEFC la hinh thang 0,75d
Mubén BEFC 14 hinh thang vudng thi phai c6 goc AHC = 90° (£ = F =90°) vay
H phai la chan duong cao thudc canh huyén cia tam giac ABC
Muén BEFC 14 hinh binh hanh thi BE = CF suy ra BM = HC. Vay H phai la
trung diém caaBC.............. 0,25d
Mudn BEFC la hinh chit nhat thi BEFC phai ¢c6 mot géc vudng suy ra
(B=C=45") diéu nay khong xay ra vi tam gidc ABC khong phai la tam giac vudng
can.....0,25d
c.ldy H bat ky thuoc BC gan B hon ta c6:
Sy =28 dung hinh chir nhat HPQD bang ATHD
VAY Stam gide BHF = Stir gige arpQ. Ta ¢O tam gidac HBI = tam giac HMB (g.c.g)

AlH

SUY Ta S,nis = Samms = Saanr =S¢ asvg < Satsc
véi H gan C hon ta cling c6:Sus gise ABMQ < Stam gide ABC
khi H di chuyén trén BC ta lubn cé Sgyr <S,,. . Tai vi tri h 1a trung diém cta BC
thi ta co
Senr = Sasc. Do d6 khi H 14 trung diém cua BC thi Sgyr 13 16n nhét.
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Bai 5 (1d) Cho céc s6 duong a, b, ¢ co tich bang 1
Ching minh: (a+ 1)(b+ I)(c +1)>8
Do a, b, clacac ) duong nén ta co;

(a—1) 20Va>0:>a3+122a:>al+Za+1:>(al+l]:24a (1) e, 0,254
Tuong tw (b + 1) >4b (2)eeevvreeeennnn.... 0,25d
(c+1)Y=4c (3)everrennn... 0,25d

Nhén tirng vé cia (1), (2), (3) taco:
(b + 1) (a— 1)*(c +1)* >64abc (viabc=1)
(b + )(a—1)(c+ 1)) >64
(b+1D)(a—1)c+1) =8.....0,25d

dé 20
Céaul :(3d)
a) Phan tich cac da thirc sau thanh nhan tu:
A=x>+8x"+ 19x +12. B =x’+6x" +11x +6 .

b) Rt gon phén thirc :
A X +8xT +19x+12
B X +6x +11x+6
Caull : (3d) .
I ) Cho phuong trinh an x.

x+a x-2
- =2.

x+2 x-a
a) Giai phuong trinh véi a =4.
b) Tim cac gia tri cua a sao cho phuong trinh nhan x = -1 lam nghi¢m.
2 ) Giai bat phuong trinh sau : 2x” + 10x +19 > 0.
Céu III (3d): Trong hinh thoit ABCD nguoi ta léy cac diém P va Q theo tht tu trén
AB va CD sao cho AP =1/3 AB va CQ =1/ 3 CD. Goi I la giao diém cua PQ va AD
, K 1a giao diém ctia DP va BI, O la giao diém ciia AC va BD.
a) Chung minh AD = Al, cho biét nhan xét vé tam giac BID va vi tri cua K trén IB.
b) Cho Bva D c6 dinh tim quy tich ciia A va .
Cau IV : (1d) .Tim nghiém nguyén duong ctia phuong trinh sau :

yxl +yx +y =1.
Dap an
Bail: 1) A=(x+1) (x+3) (x +4) (1d)

A_GHDEedrd) _xrd g
B (x+D)(x+2)(x+3) x+2

2)
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Baill :1) . Phuong trinh 79, (=2,
(x+2) (x—-a)

Picukién: x = -2 vax =a.
(1) ox’-—a+x'—4=2x"+2(2-a)x —4a
o—a -4+4a =202-a)

o -(@-2y = 2@-2)x (%
a) voia=4 thay vao (*) taco :
4=4x = x=I (1d)

b) . Thay x=-1 vao (*) ta duoc.
(a-2)+(@@-2)=0
< (a-2)(a-2+2)=0

a=2
= [ a=0 (1d)
2) . Giai bat phuong trinh :
2x*+10x+19>0 (1)
Bién doi vé trai ta duoc.
2x°+ 10x+ 19 = 2x*>+ 8x +8 +2x +4 +7
=2(x" +4x +4) + 2(x +2) + 7
=2(x +2) R2(x +2) +7
=(x+3)°+(x+2)"+6 ludn Ién hon 0 v6i moi x
Nén bat phuong trinh (1) Nghiém ding voi Vv X . (1d)
Bai I .
AP // DQ

Xét tam gide IDQ ¢6 . { AP = % DQ
Theo dinh ly Ta Lét trong tam giac ta c6: (0,754 )
%z%z%:ZM:HJ:AD:AI
Tam giac BID la tam giac vuéng taiBvi AOL DB va AO la duong trung
binh cia A BID
Piém K la trung diém cia IB. (Do DK la duong trung tuyén ciaABID ) .
(0,75d)
b). Véi B vaD cb dinh nén doan DB ¢ dinh.Suy ra trung diém O cb dinh.
Mait khac AC BD , BI DB va vai tro cua A va C la nhu nhau . Nén quy tich cua A la
duong thiang di qua O va vudng goc véi BD trir diém O.Quy tich cua diém I 1a duong
thang di qua B va vudng goc véi BD trir diém B. (1d)

Dao: Vi A va I chay trén cac duong d6 va AD = AI.Thi AP = ; AB va CQ =; CD.
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4 AP

That vay : Do AP // DQ suy ra SRR % = 24P =DQ ma AB = CD =DPCM.
(0,5d)
BailV: yx*+yx+y=1 . (1)
Néu phuong trinh c¢6 nghiém thi x ,y > 0.

() y+x+)=1

= y=1 =>y=1x=0
x> +x +1 =1
Viay nghiém cua phuong trinh trén la (x,y) = (0 ,1). (1d)
dé 21
L _Dé bai:
. 1 1 1
Bai 1:(2 diem) Cho A=

- el - + - 2 - + 2 - el
b+ ¢ -a° ¢c°+a" -b° a"+ b -c°
Rut gon biéu thirc A, bidta+b+c=0.
Bai 2:(3 diém)  Giai phuong trinh:
1) (x+D)'+x+3) =16

2 x=1001 x-1003 x-1005 x-1007
) + + + =
1006 1004 1002 1000

Bai3:(2 diém)  Chimg minh ring s6:
11 ,
= —+t—+—+.+—, Z, khone phai 12 mot sd neuyén.
a=- 237324 i) ne khong phai la mdt sO nguyén
Bai 4:(3 diém)
Cho tir giac ABCD. Goi M, N, P, Q lan lrot 1a trung diém cua AB, BC, CD va DA.
a) T giac MNPQ la hinh gi? Tai sao?
b) Tim diéu ki¢n dé t gidc MNPQ Ia hinh vuong?
¢) Vi diéu kién cau b), hdy tinh ty sé dién tich cua hai tir gidic ABCD va MNPQ.

DPap an
Bail:2 dr'ém) Tacé:a+b+c=0<=b+c=-a. 0.25 diém
Binh phuong hai vé tacé: (b+c¢)’ = a
o b +2bc+c’=a’ e b +¢’-a =-2be 0.5 diém
Tuong tu, ta co: ct+a’-b*=-2ca
a’+ b’ -t =-2ab 0.5 diém
1 1 1 -(atbtc ,
- A= -—-—-—=¥=0 (via+b+c=0) 0.5 diém
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Vay A= 0.

Bai2:(3 diém)  Giai phuong trinh:
1) biaty=x+2taduge phuong trinh:
(y-D'+(y+D) =16 < 2y' +12y"+2=16
= y4 + 6y2 -7=0
Piatz=1y" ta dugc phuong trinh: z* + 6z — 7 = 0 ¢6 hai nghi¢m la

zi=1vaz=-7.

e y' =1co2nghiémy, =1;y,=-1 tng véix,;=-1;x, =-3.
. y2= -7 khong co6 nghi¢m.

x-1001 N x-1003 N x—1005 +x—lOO? B
1006 1004 1002 1000
x-1001 x-1003 x=1005 x=1007
= ——1+ -1+ -1+ -1=
1006 1004 1002 1000
x-2007 x-2007 x-2007 x-2007
= + + + =0
1006 1004 1002 1000
1 1 1 1

<:>(x—2007)( e ——+ ]=0<:>{x—200?)=0
1006 1004 1002 1000

2)

Vi[ LI S S J::O::»x:ZOO?
1006 1004 1002 1000

Bai 3:(1.5 diém)  Ta co:

DD

Mat khac a > 0. Do d6 a khong nguyén

Bai 4:(3,5 diém)

V& hinh, viét gia thiét - két luan ding 0.5 diém

0.25 diém

0.5 diém

0.5 diem

0.5 diém

0.5 diém
0.5 diém

0.5 diém

0,5diém

0.5 diém

0.5 diém
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a) Ching minh MNPQ 14 hinh binh hanh 1 diém
b) MNPQ 14 hinh vudng khi va chi khi AC = BD, AC L BD 1 diém
c) SaBcD :-a:- : Swnrg :g; 0.5 diém
= Sweo _ 0.5 diém
bMNP()
dé 22

Bai 1 (3 diém)
a. Phan tich da thirc thanh nhan tur.
A=x"-14x" + 71x* — 154x +120
b. Chung to da thirc A chia hét cho 24
Bai 2 (3 diém)
X Hx+l xT+x+2 7

a. Tim nghi¢ém nguyén tir cua phuong trinh: — +— =—
X +x+2 x+x+3 6

b. Tim gi4 tri 16n nhét cia biéu thic: B =

Y veix#0
1+ x*
Bai 3 ( 1 diém) Rt gon bidu thire: P = —* ¥ +6
X =3x"+3x-2
Bai 4 (3 diém)

Cho Tam giac ABC vudng cin ¢ A. DPiém M trén canh BC. Ta M ké ME
vudng goc vai AB, ké MF vudng goc voi AC(E ¢ AB;F e AC)
a. Chirng minh: FC BA+CA .BE = AB? va chu vi tir giac MEAF khong phu thudce
vao vi tri cua M.
b. Tam vi trf ciia M dé dién tich t& gidc MEAF 16n nhat.
c. Chimng to duong thang di qua M vudng goc véi EF ludn di qua mot diém cd dinh

Dép 4n
Bail: a. A =x"— 14x’+ 71x°- 154 x + 120
Két qua phan tich A= ( x -3) . (x-5). (x-2). (x-4) (2diém )

b. A = (x-3). (x-5). (x-2). (x-4)

=> A= (x-5). (x-4). (x-3). (x-2)
La tich cta 4 s nguyén lién tiép nén A : 24 (1 diém )
Bai2: a xﬁ +x+1 +x3 +x+2 _ 1
X +x+2 x+x+3 6
Tim duoc nghiém cua phuong trinh x; = 0; x,= -1 (1.5 diém)
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Tim gia tri 16n nhat cua bicu thic

B= Lo voi x # 0 giai va tim duge B max = 1/2 thi x = #1 (1,5 diém)
+x
Bai 3 Rut gon biéu thirc:
p= ‘x‘—15x+6 _ [x—2)1(x—3] —P= 1x—3 (ldiém)
X —=3x +3x-2 (x—2}[x"—.r+l) x —x+1

Bai 4: Giai a. chirng minh dugc
FC.BA+CA.BE=AB* (0,5 diém)

+ Chirng minh dugce chu vi tir gidc
MEAF =2 AB

( khong phuy vao vitricutaM ) ( 0,5 diém)

b. Chirng to dugc M la trung diém BC

Thi dién tich tr giac MEAF 16n nhét (1 diém )

c. Ching t6 dugc dudng thing

MH L EF luén di qua mot diém N c¢b dinh ( 1 diém)

66 23

Cou 1: (4d)
a, Phon téch qa thic sau thanh nhon tu
A=(x"-2x)(x-2x-1)-6

b, Cho x € Z chimg minh rang x*® +x'%+1 ix*+x*+ 1
Cou 2: (2d)
I 1
Cho x,y,z #0 thoamon x+y+z=xyz va — +— +— =4/3
X v z
T S 11
Ténh gio tri cua biu thitc P= — + —+ —
x v oz

Cou 3: (3d) Tom x biét
a, [3x+2<5x-4

Gv: Nguyén Vin T 44 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8
x+43 x+46 x+49 x+52
b, + = +

57 54 5] 48

Coud: (3d)
a, Chirng minh ran5 A=n’+(n+1)’ +( n+2)’ 1 9 v&imoin eN’
b, Cho x,y,z> 0 T&m gio tri nho nhét cua biéu thirc
X Vv z
P= TR S
yv+z z+Xx Xx+Yy

Bai 5: (64d)
Cho tam gioc ABC vuung tai A (AC > AB), duong cao AH (HeBC). Tron tia HC
ldy diém D sao cho HD = HA. éuong vuung gic voi BC tai D cat AC tai E.

I. Chirg minh ring hai tam gioc BEC va ADC ddng dang. Ténh d6 dai doan BE
theo m = 4B.

2. Goi M la trung diém cia doan BE. Ching minh rang hai tam gioc BHM va
BEC ddng dang. Ténh sb do cua gflc AHM

3. Tia AM cat BC tai G. Chirng minh: ~~ = 1D
B(, AH +HC'
Bai 6: (2 d)

Ching minh rang coc sb tu nhion ci dang 2p+1 trong dip la s6 nguyon 16 , chi cu
mot s 1a 1ap phuong ciia mot sé ty nhion khoe. Tom sé da.

6823
Coul(4d)
a,dita =x"-2x thy x*-2x -1 =a-1 1d
= A = (x+1)(x-3)(x*-2x+2) 1d
b, A= 200 1y 100 L — (X:m_xz) + (xmn 4 )+ (x4+x +[)
=x"(x""- D)+ 1) + (x* +x7+ 1) = (O DG '-1) | 1a
+(x+x=1)= x*(x°-1).B(x) +x"(x%-1).C(x) +H(x* +x*+1)
dé thay x°-1 =( x’-1)(x*+1)= (x+1)(x-1)(x* +x*+1) ix* + x> + 1
= A chia hét cho x* + x* + 1 1d
Cau 2
((2d E NS TRV SR S SRR S B
Co(—+—+)V=—+—+—+2(—+—+—)
Xy =z X yh z" Xy Xz yz 0.75d
(\5):: p+2 Z+y+x vayP+2=3 0,754
xXyvz
suy ra P=1 0.5d
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Cou 3: giai 4-5x <3x +2<5x -4 1d
(3d) lam dyng duoc x>3 . 0.5d
b, Cong 1 véo moi phon thirc roi dat nhon tr chung 1d
l 1 1
+100 =0 = S={-100
x )( 57 54 51 48) { } 0.5d
Cou 4: a, =n +(n"+3n+3n+1)+(n +6n"+12n+8)
3d =3n3+9n3+15n+9 = 3(n*+3n™+5n+3) 0.5d
éat B=n'+3n™+5n+1 = n*+n’+ 2n™+2n + 3n+3
=n (n+l) +2n(n+1) +3(n+1) = n(n+1)(n+2) + 3(n+1) 0,5d
Ta thay n(n+1)(n+2) chia hét cho 3 ( v& téch ciia 3 s6 tu nhion
lion tiép ) ) ’
3(}'1+l) chia hét cho3 = B chia hétcho3 = A =3B chia 0,5d
hct cho 9
1z . 1. _ _a+b+c
b,éatytz=a;z+tx =b ;xty=¢ =Dxt+tytz= ——
— x= —a+b+c Ly = a-b+c . 7= a+b-c
2 2 2
P:—a+b+c+a—b+c+a+b—c _ 0.5d
2a 2b 2¢
1 (—l+-b-+ -—l+a ¢ _1+_a_+b}:
2 a a b b c ¢
S E D Calyz
a ¢ 2
Min P =5 ( Khi va chi khi a=b=c < x=y=z 1d
Cou 5: 4 + Hai tam gioc
(2d) ADC va BEC cu:
5 Guc C chung. 0,25 ad
b _ca (Hai tam 0254d
CE CB
B H o I ¢ gioc vuung CDE va
CAB dong dang)
Do du, chyng dong dang (c.g.c). 0,25 d
Suy ra: ABEQ=4ADC=135“(V6 tam gioc AHD vuung con tai | 0.5 d
H theo gia thict).
Non Z4EB =45°do di tam gioc ABE vuung con tai A. 025d
Suy ra: BE = ABJ2 =m<2 0,5d
b) Ta cui: BM _1 BE _1 4D (doABEC ~AADC) 0,5d
2d BC 2 BC 2 AC

ma AD = AH~2 (tam gioc AHD vuung von tai H)
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non BM _LAD 1 AHN2 _ BH__BH  4n Apy song | ¢
BC 2 AC 2 AC ~ 4BJ2 BE
dang ACBA)
Do di A BHM dbng dang ABEC (c.g.c)
0,5a
suy ra: ZBHM = ZBEC =135" = ZAHM = 45"
C) Tam gioc ABE vuung con tai A, non tia AM ciin la phdon gide
2d guc BAC.
. GB _ 4B
S GCAC’
V& ABC~ADECnom 45 _ ED _AH_HD g ppy) ld
AC DC H(, HC
Dodq: GB_HD  GB _  HD _ GB__ HD 1d
GC HC GB+GC HD+HC BC AH+HC
Cou 6 ¢at: 2p+1 —d (a>1) Ta ci 2p= (a-1)(a+a+1) 1d
V& p 1a s6 nguyon 5 non:
Hodc : a-1=2 suy ra p=13 ( thoa mon) 0,5d
Hodc: a™+a+1 =2 dicu nay khung xay ra vor a >1
Voy trong coc sé tu nhidn ch dang 2p+1 (p la s6 nguyon lo)
chi cu 1 s0 la lap phuong ciia mdt so ty nhion khoc. 0,5d

éé 24

Cou I: (4diém)

a. Cho: 3y-x=6 Ténh gio tri biéu thirc: A= > 4 2X 73

y—-2 x-6

b. Cho (at+b+c)’=a’+b’+c” va ab,c#0. Ching minh : l— + o+ — =
Cu 2: (3diém) )

a. Tom x,y,x biét : x’ + y Lz = Xty 42

2 3 4 5

b.Giai phuong tronh : 2x(8x-1)*(4x-1)=9
Cou 3: (3diém)

a. Ching minh : a’ - a chia hét cho 30 véiaeZ

b. Ching minh ring : X —x +2 khung 1a s6 chénh phuong véi moi xeZ”
Cdu 4: (2diém)
Cho a,b,c>0 Chirng minh bat ding thirc :

Cou 5: (6 diém)
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cho tam gioc ABC nhon ct coc duong cao AA’ ;BB’;CC’ Cu truc tdm H

P 2 AH' BH CH
atdbnh tong : ~——+——+——
AA'  BB' CC'

Goi Al la phon gioc cua tam gioc ABC IM; IN thtr tu 1a phon gioc cua coc gac AIC;
AIB(M e AC;N € AB chirng minh: AN.BL.CM=BN.IC.AM

¢)Tam Gioc ABC thoa mon éidu kién g the biéu thic : ,ffffﬁfﬂft
dat gio tri nho nhat
Ciou 6(2diém)

Ching minh rang néu a,b,c 1a coc sb hiru ty va ab+bct+ac=1 thd

(1+a")(1+b*)(1+c”) bang banh phuong cia sé hitu ti.

................. HEt.....oooiiiiii,
6824
Bai Noi dung diém
Bail 0,5d
a) 3y-x=6 = x=3y-0
2d
Thay vao ta cu A=4 1,5d
b) Va: (a+b+c):=al+b:+c2 va a,b,c#0.
2d :>ab+ac+bc=0:>ab+ac+bc=0
abc
1 1 1
=+ 5 +-=0
a c Ld
1 1 1
cat =X, =Yy, =12
a b c
chirng minh bai toonNéu  x+y+z=0 thd:
X*+y*+z=3xyz = dpcm ld
Bai
2: 2 2 L y2 g2 2
a) .x.+.y.+.£_:.x y L_Q.X._.X.+_y._.y.+.£._£ :0 ld
15¢ | 2 3 4 5 2 5 3 5 4
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3x* 2y 7 0,5d
= + + =0 x=y=2
10 15 20
.phuongtronh:
]f)sa 2x(8x-1)*(4x-1)=9 & (64x> — 16x + 1)(8x" — 2x) =9
& (64x° —16x +1)(64x° —16x) =72 0,25d
dat :64x°-16x+0,5=k
Tacupt: (k+0,5)(k-0,5)=72<k’ =72,25< k 8,5 0,5d
V61k=8,5 Tacu x=_—l_;x = l 0,254
4 2
Vi k=-8,5 phuong tronh vu nghiém
0,25d
Vay phuong tronh ci 2nghi¢m x=-1/4va x=1/2
0,25d
Bai 3 , cl:a’-a=a(a’-1)=a(a’-1)(a"+1)=a(a-1)(a+1)(a -4+5)
T)Sd = a(a-1)(a+1)(at+2)(a-2)+5a(a-1)(at+1) 0,754
v& a nguyon non a(a-1)(a+1)(a+2)(a-2) 12 téch 5 s6 nguyon lion
tiép non:30(2) 0,254
5a(a-1)(a+1)la toch cua 3sd nguyon lion tiép v6i 5 non chia hét
cho 30 0,25
T (1); (2) suy radpcm 0,25d
b)
1.5d b, Tir bai toon trom ta cii: x*-x:5 = x’-x+2 chia 5 du 2 0,754
= xX’=x+2 ¢l tan cung la 2 hoac 7 (khung cu s6 chénh phuong
nao cu tan cung la 2hoéc 7) Viy: 0,5d
x°-x+2 khung thé 1a s6 chonh phuong véi moi xe Z, 0.25d
Coud 2 2
2d dat A= (a+£](b+i](c+i] = ab+c+b + l, e+l
ac ba be b ac a- be
1d
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a> ¢ a b b ¢ 1
=abc+—+ "+ S+ —+ S+ 4+
¢c b b a ¢ a abc

0,5d
( 1 ] a’ ¢ ¢ b b’ a
=| abc + + +— |+ +— |+ +
abc c a’ b ¢’ a b’ 0,5d
tact x+ 1 > 2vx >0 Non A >8 dang thic xay ra khi a=b=c=1
X
cou s
a)
1
—(BA'+A'C).AH
Ta Cu:‘_{;—! = 2 l =SAHH+S.HH‘ (l)
44 , AH.BC S 1sc
‘ 1 d
BH S +85. ..
T Tu: - C— PAuB BHC 2
wone T BB' S,wf' ( )
% — Scus +5 anc (7
cc 5. (3) 0,25d
T (1): (2): 3) ta ca: AT BH  CH 2 us * Souc +Seua) _ 0,25 d
b. AA' BB CC' S isc
, 0,5d
b) op d ung tonh chat duong phon gioc vao coc tam giocABC,
ABI, AIC:
BI _AB AN Al CM _IC
IC AC’NB BI MmA a1 W™
BI AN CM _AB Al IC_ AB IC_ABAC _, 0,75 d
c) IC NB MA AC BI Al AC BI AC.AB
— BI.AN.CM = BN.IC.AM 0,754
¢)V& Cx LCC’. Goi D la diém ddi x(mg ctia A qua Cx 0.5 4
-Chimg minh dugc gic BAD vuung, CD = AC, AD =2CC’ ’
- X6t 3 diém B, C, D ta ci: BD< BC + CD
-ABAD vuung tai A non: AB*+AD* = BD’ 05
- AB’+AD’ < (BC+CDY :
AB’+4CC** < (BC+AC)
4CC”" < (BC+AC) - AB® 025 d

Tuong tu: 4AA™ < (AB+AC)” - BC?
4BB>* < (AB+BC)’— AC’
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-Chimg minh dugc : 4(AA’"+ BB’ + CC’") < (AB+BC+AC)” 0,254
(AB+BC + CA)’ . 4 0254d
AA”+ BB+ CC” 0,25d
, 0,25ad
(¢ang thic xayra & BC=AC, AC=AB, AB=BC
Tirc tam gioc ABCdéu 025 d
Coub | cu 1+a” =ab+flc+bc+a2 =(atc)(a+b) 1d
2d Tuong tu l+lz‘ =(a+b)(b+c)
1+c=(b+c)(a+c) 0,5d
= (1+a)(1+b)(1+c)=[(a+b)a+c)b+c)] dpem 0,5d
6825

Bai 1: (5 diém)

Cho biéu thitc: A = i‘(lﬂ}%{iﬁl} X1
(x+l)' X X"+ 2x+ 1\ x° X’

a/ Thu gon A
b/ Tém coc gio tri cia x dé A<I
¢/ Tom coc gid tri nguyon cia x dé Acd gio tri nguyon
Bai 2.
(3diém) Cho a, b, ¢ thoa mén diéukién a’+b’+ ¢’ =1
Chimg minh: abc+2 (l1+a+b+c+ab+ac+bc)>0
Bai 3 (4 diém):
a) Giai phuong tronh:
1 6y 2
4 = N +
3y°=10y+3 9y’ -1 1-3y
b) Cho da thirc P(x) = x*+bx-+c, trong d b v ¢ 1a coc sd nguyon. Biét rang da
thirc
x* + 6x+25 va 3x*+4x’+28x+5 déu chia hét cho P(x). Ténh P(1)
Bai 4 (6 diem):
Cho hénh chit nhat ci AB=2AD, goi E, I lan lugt 13 trung diém ctia AB va CD. Néi
D véi E. V& tia Dx vuung gic véi DE, tia Dx cit tia d6i cua tia CB tai M. Tron tia d6i
cua tia CE 14y diém K sao cho DM = EK. Goi G 14 giao diém cua DK va EM.
a/ Témh s6 do gic DBK.
b/ Goi H 1a chdn dudng vuung gic ha tir K xudng BM. Chirng minh bdn diém A, I,
G, H cyng nam tron mot duong thang.
Bai 5: (2 diém)
Tom nghiém nguyon ctua phuong tronh: x‘r’+3xz+1=y3

66 25
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B¢l NOI DUNG

Bai 1 2 - 1d
R (S S L PRS0 © CT (et
a) (x+1)x* (x+1)°x* ) x
_ (x+D)X° 0,5d
(x=1(x+1)"x°
A=~ 0,5d
x—1
b) Taci:1-A=— 11- >0 khi x-1<0 suy ra x<l1 1d
X -
Két hop vai diéu kién xoc dinh ta ci:A<1 khi:x<1 va x#0;-1 0.5
l L]
A= 1+—
©) x—1 ) ]
V& x nguyon non x-1 nguyon dé A la s6 nguyon thd x-11a udc
. 1d
cua 1
Hoéc x-1=1 suy ra x=2
Hoac x-1=-1 suy ra x=0 (loai
ac X suy ra x=0 (loai) 0.5

Vay x=2 1a gi6 tri can tgm

Bai 2: | ¢t A= abc+2(1+at+b+ctabtactbe) vir a’+b +c’=1
Néu abc >0 ta cu.’l:A=abc+az+b‘+c‘+2ab+2bc+2ca+2(a+b+c) +1 ]0,5d

A=(a+b+c+1)*+abe= 0(1) 0,5d

Néu: abe<0 ta ci:

A=2(1+atb+ctab+ac+bc+abc)-abe 0,5d

Bién ddi dugc :A=( 1+a)(1+b)(1+c) +(-abc) 0;5d

V& & a™+b™+c’=1non -1 < a;b;c <1 non (1+a)(1+b)(1+c)> 0

Va -abc>0 non A>0 (2) 0,5d

Tir 1 va (2) suy ra abe+2(1+a+b+c+ab+ac+be)> 0 0.5d
Bai 3: | Bién di phuong tromh vé: L - =2 0,75d
a) By-D(y-3) Gy-DGy+1)

ékxd: ye {3; ;;_31 } 0,25

< 3y+1=2y+6 0,5d
b) < y=1(thoa mén) vayphuong trgnh ¢ nghiém duy nhét y=1 0,5d

Tir gia thiét chi ra: 14x7-28x +70 chia hét cho x*+bx+c 0,75d

=S (x3-2x+5 )E(x3+bx+c) mab; ¢ 1a coc sd nguyon non b=-2; ¢=5 | 0,75d

Khi di P(1) =1°-2.1+5 =4 0,5d
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Bai 4: | Chirng minh Tam Gioc BEC dong dangTam gioc DCM theo ti s6 | 0,5d
1/2
Tir da chirng X B
minh:CK=ED (1) 0,5d
EB=BC (2)
/BED = /BCK =135" (3)
e (1):(2):(3)suy ra: B ¢
ABED = ABCK (cg.c) 1d
< LEBD = /CBK N
= /DBK =90" H 0,5d
b)
Chirng minh tir gioc DEKM 1a hinhchit M
nhat 0,54
Suy ra tam gioc CKM vuung con tai M =
H la trung diém ctaCM 0,5d
AT//DM (cung vuung gic véi DE) HI//DM (T/c dudng trung
bonh) non A; ;I;H thang hang (1) 0,5d
Coc tam gioc CIH; CHK vuyng cén tai Cva Hnon  KH= CI 0,25d
=DI 0,25d
Ma DI//KH non ti gioc DIKH 1a honh bonh hanh 0,25a
Lai ct tir gioc DEKM la hénh chir nhét 0.5d
Do dt EM; DK; IH ddng qui tai G 14 trung diém caa DK 0,25
vay: GelH (2) 0,5d
Tu (1); (2) taca A;I;G:H lh?mg hang
Bai 5: | Vi x#£ 0 ta ¢t 3x>0; 3x™>0 taci 0,5d
(x*)’ <y’<(x+1)’ non phuong tronh vy nghiém 1,0d
Vi x=0 ta ci y'=1 suy ra y=1 0,25d
Phuong tronh ci nghiém nguyon duy nhél(x;y)Z(O; 1) 0,25d

éE THI SO 26

Cou 1: (4.0 diém)

Phon téoch coc da thic sau thanh nhon o :

a) 3x" — 7x + 2; b) a(x*+ 1) —x(a” + 1).

Cou 2: (5,0 diém)

Cho biéu thirc :

2+ x 4 x? 2 —x x? - 3x
A4 = ( T T2 - : 2 3
2 —x x°—4 2+ x 2x° —x

)

a) Tom éKXé roi ryt gon bicu thirc A ?
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b) Toém gio tri ciia x d¢ A > 0?
c) Ténh gio tri cua A trong truong hop : [x - 7| = 4.
Cou 3: (5,0 diém)
a) Tom x,y,z thoa mon phuong tronh sau :
Ox* +y* +22°— 18x + 4z - 6y +20 =0.

a b ¢
a b ¢ X v z a

Cou 4: (6,0 diem)

b) Cho X+2+Z-1va £+2+%-0. Chitng minh ring : £+;—f+£:1.
Tt

Cho honh bonh hanh ABCD cu duong choo AC 16n hon duong choo BD. Goi E,

F lan luot 1a honh chiéu cia B va D xuéng duong thiang AC. Goi H va K lan luot 13

honh chiéu cia C xudng dudng thing AB va AD.
a) T( gioc BEDF la honh g& ? Hoy chirg minh diéu da ?
b) Chirng minh rang : CH.CD = CB.CK
¢) Chirng minh ring : AB.AH + AD.AK = AC”.

HUONG DAN CHAM THI
Noi dung dop on éiém
Bai 1
a 2,0
3 —7Xx+2=3X —6x—x+2= 1,0
= 3x(x-2)— (x - 2) 0.5
=(x-2)3x-1). 0,5
b 2,0
ax’ + ) —-x(a +1)=ax +a—ax—x= 1,0
=ax(x-a)—(x-a)= 05
=(x -a)(ax - 1). 0.5
Bai 2: 5,0
a 3,0
¢KX¢ :
2—-x#0
X —4%£0 x#0
24x#0 o{x#+2 1,0
x*=3x#0 xX#3
2% -x* %0
2+x  4xT 2—-x. ¥ =3x . (2+x)+4x'-(2-x) x°'(2-x)
A=( - — . - = ) = 1,0
2-x x'—-4 2+x 2x-% (2-x)(2+x) x(x=3)
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4x* +8x  x(2-x) _

2-x)2+x) x-3 0.5
_ Ax(x+2)x(2-x)  4x°
C(2-)2+x)(x=3) x-3 0,25
Viy vOi x#0,x #42,x 23 thy A= 0.25
x_
b 1,0
Véi x£0,x£3,x£42: 45065 X 50 0,25
e
& x-3>0 0,25
& x > 3(TMDKXD) 0.25
Vay voi x >3 thod A> 0. 0,25
c 1,0
-7|=4e x-7=4 0.5
x—/l=
x—7=-4 ’
x =11(TMDKXD)
@{ 0,25
x = 3(KTMDKXD)
Vc’xix=1lthaA=% 0,25
Bai 3 50
a 2,5
9x* +y +2z° — 18x +4z- 6y +20=0
& (OX — 18X +9)+ (Y —6y +9)+2(z" +2z+ 1)=0 1,0
SIx-1)y+(y-3)+2@z+1)=0(% 0,5
Do: (x=1)"=0;(y=3)"=0;(z+1)" >0 0.5
Non: () x=1;y=3;z=-1 0,25
Vay (x,y,2) = (1,3,-1). 0,25
b 2,5
Ti: “obiogq mbrztay 05
X y z xyz
_ eayztbxztexy=0 025
Tacu: A P S | 0.5
a b ¢ a b ¢
@x_:+£+z_:+2(£+£+£ =1 0,5
a b ab ac bc
c;‘i+4+z_’+2c‘x)‘+bxz+ay:=1 0.5
a ¢ abc
X 22 L2 _(dfem) 0,25
a b
Bai 4 6,0
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H
B ¢ 0,25
(0]
E
A [
D K
a 2,0
Ta ci : BE L AC (gt); DF L AC (gt) => BE // DF 0,5
Ching minh : ABEO =ADFO(g —c—g) 05
=> BE =DF 025
Suy ra : Tt gioc : BEDF la honh bonh hanh. 025
b 2,0
Ta ci: 4BC =4DC = HBC = KDC 05
Ching minh : ACBH || ACDK(g - g) 1,0
:>£:%:>CH.CD:CK.CB 0.5
CB CD
b, 1,75
Chirng minh : AAFD|| AAKC(g—g) 025
AF  AK
=0 5 ADAK = AF.AC
= %D dc = 0,25 B
Chirng minh : ACFD I AAHC(g - g) 0,25
CF AH
= C_D = E 0, 25 B
Mai:CD =AB = % ~AH _ gB.aH = CF.AC 0,5
Suy ra: AB.AH + AB.AH = CF.AC + AF.AC = (CF + AF)AC = AC" 0.25 _
(dfcm). '
¢E SO 27
Coul. )
a. Phon téch coc da thire sau ra thira so:
x'+ 4
(x+2)(x+3)(x+4)(x+5)-24
b. Giai phuong tronh:  x* — 30x> + 31x — 30 = 0
2 2 2
c. Cho ——+ o 4 = 1. Ching minh rang; T4 b +——=0
b+c c+a a+b b+c c+a a+b
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xX>’=4 2-x x+2

Cou2. Cho biéu thirc: A:( x , 2, 1 ):(x—2+

a. Ryt gon biéu thirc A.
b. Ténh gid tri cia A , Biét |x| =%.

c. Tom gio tri caa x dé A <0.
d. Tom coc gio tri nguyon cua x dé A cu gio tri nguyon.

10-x*
X+2

|

Cou 3. Cho honh vuung ABCD, M Ia méot diém tuy y tron dudng chdo BD. Ké

ME L AB, MF LAD.
a. Chung minh: DE=CF i
b. Chirng minh ba dudng thang: DE, BF, CM dong quy.

c. Xoc dinh vi tré cia diém M dé dién téch tir gioc AEMF 16n nhét.

Cou 4.
a. Cho 3 s6 duong a, b, ¢ ci tong bang 1. Chirng minh rang: l+ 1 +—-29
b. Cho a, b d.l.f(}']'lg va a3000+b3000: aZUUl _|_b300] — a.'!(J(JE +b2002
Tinh: a2011+b2(lll
HUONG DAN CHAM THI HOC SINH GIOI LGP 8 _
Cou é6p 6n éiem
a.x' +4=x"+4x" +4-4x"
=(x'+4x +4)- 2x)°
=(xX7+2+2x)(x* +2-2x)
(x+2)(x+3)(x+4)(x+5)-24
=(x*+Tx 1L -1)(xX+Tx+11+1)-24
=[(x"+7x +11)"-1]-24
=X+ +11)7- 5 2
=(x"+7x +6)(x +7x +16) diem)
=(x+1Dx+6))(x +7x +16)
Céul b. x* - 30x> + 31x — 30 = 0 <=
(6 diem) (xz— X + 1)(x -5)(x+6) =0 (%
Vﬁxl-x+l=(x-l)z+§>0 VX
2 4
2 (*) <=>(x-5)(x+6)=0
—_ = :5
o X=5 0@ X 2
X+6=0 X=-6 diém)
¢. Nhon ca 2 vé cia: —— + o +— =
b+c c+a a+b (2
voia+b+c;ryt gon = dpem diém)
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2
Bidu thire: A= >+ 2 4L |.[x 24 107%
X"=4 2-x x+2 X+2
‘ ~1 (1.5
.Ryt gon d kq: A= s
a. kyt gon duoc kq ) diém)
b. |x‘=l :x=l hodc x=_—l
Cou2 2 2 2
(6 diem)
—aAa=d hoic A=2 (1.5
3 5 diem)
. A<O&=x>2 (1.5
diém)
-1 (1.5
.2\ .
d.AeZ@x_zeZ...:xe{l,:%J diém)
E
HV +GT +KL AT B
S diem)
Iq =
D e
_ a. Ching minh: AE =FM =DF 2
Céu 3 — AAED = ADFC = dpcm diém)
(6 diém) "y "DE, BF, CM Ia ba dudmg cao cia AEFC = dpem 2
i diem)
¢. Ca Chu vi honh chir nhat AEMF = 2a khung doi
= ME + MF =a khung do6i
— S, .\ = ME.MF 16n nhit <> ME = MF (AEMF la hanh
vuung) ’ (1
= M la trung diém cua BD. diém)
l = 1+E + —
d a d
Cou 4: N 1 a ¢
; .Tir:a+b+c=1 =14+ —
@ digmy | THATOFCSL= sl a
I a diém)
—=1+—+—
c c c
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1 1 1 (a b] (a c] {b c)
S—+—+—=3+—+—|+|—F+—|+| —+—
a b ¢ b a c a c b

>3+2+2+2=9

Déu bing xdyra < a=b=c= 1
b. (azom + blOOI).(a_’_ b) _ (31000 + bEOOO).ab — 32002 + blOOl

= (a+tb)—ab=1

2 (a-1)(b-1)=0

= a=1hoacb=1
Véia=1=>b""=b"""=>b =1 hodc b= 0 (loai)
Véib=1=>a""=a"""=>a=1hoaca=0 (loai)
Viya=1;b=1=> 2201 4 201l = 5

(1

diém)

bé thi SO 28

- 1 — : —
Ciiu 1 : (2 diém) Cho p= ¢ —4a —a+d
a’ —T7a +14a-38

a) RatgonP

b) Tim gié tri nguyén cta a dé P nhan gia tri nguyén
Ciu 2 : (2 diém)

a) Ching minh ring néu tong cia hai s nguyén chia hét cho 3 thi tong cac
lap phuong ciia ching chia hét cho 3.

b) Tim céc gia tri ctia x dé biéu thirc :

P=(x-1)(x+2)(x+3)(x+6) c6 gia tri nho nhat . Tim gia tri nho nhat do .
Cau 3 : (2 di¢m)
1 1 1 1

a) Giai phuong trinh:  — +— +— =
X9 +20 x +11x+30 x +13x+42 18

b) Choa,b,cla3 canh ciia mot tam giac . Chirng minh rang :

A= a , b ., c >3

b+c—a a+c-b a+b-c
Ciu 4 : (3 diém)
Cho tam giac déu ABC , goi M 1a trung diém cia BC . Mot goc xMy bang 60°
quay quanh diém M sao cho 2 canh Mx , My luén cit canh AB va AC lan lugt tai D
va E . Chirng minh :

"

a) BD.CE= Bf'

b) DM.EM lén luot 14 tia phan gidc cia cac goc BDE va CED.
Gv: Nguyén Vin T 59 Truwong THCS Thanh My




Tuyén tip dé thi HSG Todn 8

c¢) Chu vi tam giac ADE khong doi.
Ciu 5 : (1 diém)

Tim tét ca cac tam gidc vudng c6 sb do cac canh 14 céc s& nguyén duong va sb
do dién tich bang s do chu vi .

dap 4n d@ thi hoc sinh gi6i

Ciul : (2 d)
a)(1,5)a’-4a”-a+4=a(a’-1)-4@@-1)=(a - 1)(a-4)
=(a-1)(a+1)(a-4) 0,5
a’-7a’+ 14a-8=(a’-8)-7a(a2)=(a-2)(a +2a+4)-7a(a2)
=(a -2 )(a’ - 5a+4) = (a-2)(a-1)(a-4) 0,5
NéeubKXD :a#zl,a#2:a+4 0,25
Rut gon P= ::f; 0,25
b) (0,5d) P= ";E* 3.1+ - 2  : ta thiy P nguyén khi a-2 14 uée cia 3,
ma U(3)={ 1;1;-3;3} 0,25
Tir d6 tim duoc ae {~1;3;5} 0,25
Ciu 2 : (2d)
a)(1d) Goi 2 s6 phaitimlaavab,ta cod atb chia hét cho 3 . 0,25
Ta c6 a’+b’=(a+b)(a’-ab+b*)=(a+b) [(a* + 2ab+b*) - 3ab|=
=(a+b) [(a+b)* —3ab] 0,5
Vi a+b chia hét cho 3 nén (a+b)>-3ab chia hét cho 3 ;
Do vy (a+b)|(a+b)* —3ab] chia hét cho 9 0,25
b) (1d) P=(x-1)(x+6)(x+2)(x+3)=(x"+5x-6)(x*+5x+6)=(x"+5x)*-36 0,5
Ta thay (x™+5x)” >0 nén P=(x’+5x)*-36 > -36 0,25
Do d6 Min P=-36 khi (x’+5x)’=0
Tir d6 ta tim dugc x=0 hodc x=-5 thi Min P=-36 0,25
Ciiu 3 : (2d)

a) (1d) x™+9x+20 =(x+4)(x+5) ;
XH+11x+30 =(x+6)(x+5) ;
X +13x+42 =(x+6)(x+7) ; 0,25
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PKXD: x#—4;x#-5x#-6;x%-7 0,25
Phuong trinh tr¢ thanh :

1 1 1 1
(x4 4)(x+5)  (x+5)x+6) (x+6)x+T) 18

1 1 1 1 1 1 1

x+4 x+5 x+5 x+6 x+6 x+7=18

1 B 1 =l 0.25
x+4 x+7 18

18(x+7)-18(x+4)=(x+7)(x+4)
(x+13)(x-2)=0
Tt do tim duoc x=-13; x=2; 0,25
b) (I1d) DPat b+c-a=x >0; ct+a-b=y >0; a+b-c=z >0

Tedésuyraa=2"7,p=*F 2  **r. 0,5
2 2 2
Thay vao ta duge A=2 2 X 12 X1 _

Tir d6 suy ra A2;(2+2+2) hay A>3 0,25
Ciud :(34d)
a) (1d)
Trong tam gidc BDM ta cé: D, =120° — M,
Vi M,=60° néntaco M, =120"-M,

Suyra D, =M,

Chimg minh ABMD ~ACEM (1) 0,5
Suyra 2P - M 4 46 BD.CE=BM.CM
BM CE
Vi BM=CM=% néntacé BD.CE=2C 0,5
b) (1d) Tir (1) suyra 20 = MS ma BM=CM nén ta cé
BD _ MD
BM EM
Chirng minh  ABMD ® AMED 0,5
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T dé suy ra D, =D, , do d6 DM la tia phan giac cia goc BDE

Chirmg minh tuong tu ta c6 EM la tia phan giac cia goc CED 0,5
¢) (1d) Goi H, I, K 1a hinh chiéu ctia M trén AB, DE, AC

Chirng minh DH = DI, EI = EK 0,5

Tinh chu vi tam giac béng 2AH; Két luan. 0,5
Cau 5 : (1d)

Goi céc canh cua tam giac vudng la x , y , z ; trong dé canh huyén 1a z
(x, v, z la cac sé nguyén duong)
Ta ¢6 xy = 2(x+y+2) (1) va X’ +y* =727 (2) 0,25
Tu (2) suyra z = (x+y)’ -2xy , thay (1) vao tacé:
Z' = (x+y)’ - 4(x+y+2)
2’ +4z =(x+y)’ - 4(x+y)
2 +4z +H=(x+y)’ - 4(x+y)+4
(z+2)"=(x+y-2)7 , suy ra z+2 = x+y-2 0,25
z=x+y-4 ;thay vao (1) ta dugc:
Xy=2(xt+y+x+y-4)
xy-4x-4y=-8
(x-4)(y-4)=8=1.8=2 4 025
Tu d6 ta tim duge cac gid triciax, y,zla:
(x=5,y=12,z=13) ; (x=12,y=5,2=13) ;
(x=6,y=8,z=10) ; (x=8,y=6,2z=10) 0,25

eEé THI SOé 29
Cadul(2 w): Phaon téch ta thiye sau thatnh nhadn tiry

A=(a+1)(a+3)(a+5)(a+7)+15
Cadu 2( 2 0): Vuui giay trii nato cuya a vaa b tho aa thuuc:

(x—a)(x-10)+1
phadn téch thatimh téch cuya moot ta thiryc bage nhaot cou cauc heg soo6 nguyedn
Cadu 3(1 1): tdm cauc sod nguyedn a vair b ued Ga thiruc A(x) = x* —=3x* +ax+b chia
heot cho ua

thirue B(x)=x"-3x+4
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Cadu 4(3 u): Cho tam giauc ABC, utruirng cao AH,velr phadn giauc Hx cuya gouc
AHB vatr phadn giauc Hy cuya gouc AHC. Key AD vuodng gouc vuui Hx, AE

vuodng gouc Hy.
Chiryng minh radngtiry giawc ADHE latt honh vuodng

Cadu 5(2 i): Chiryng minh radng

I 1 1 1

- sttt <1
22 3 4 100°

caup aun vau bicdu uicdm

Cadu caup aun Bie‘éu
tiedm
1 A=(a+l)[a+3){a+5)(a+ 7)+15
2u =(€JJ+SH+7)(62+SH+15)+15 0,5 u
s 0,5u
=(a* +8a) +22(a* +8a)+120 0,50
) 2 0,5u
=(n‘+8a+ll) -1
e (a: +8a+ lZ)(.tJr2 +8a+ 10)
=(a+2)(ar+6](ar2 +8a+10)
2 Giay suy: (x—a)(x=10)+1=(x—m)(x-n):(m.neZ) 0,250
2u < x’ —(a+10)x+10a+1=x> —(m+n)x+mn 0’25?
m+n=a+10 0,25 u
= {m.ﬂ—lﬂull
Khiry a ta cou :
mn=10(m+n-10)+1 0,250
< mn=10m=10n+100 =1 0,25 u
< mn=10)-10n+10) =1 025u
v& m,n nguyedn ta coy: { v 0,25u
0,250
suy ra a = 12 hoaoc a =8
3 Ta cou:
lu [AX)=BX).(x-1)+(a-3)x+b+4 0,5u
ced A B() the {3 30es {12, 05
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4
3u A
. . |
\ 0,250
v F
3 m C
Tiry giavc ADHE lar honh vuoong 0,25 U
Hx latr phadn giauc cuya gouc AHB ; Hy phadn giauc cuya gouc g’gg u
AHC matt AHB vat AHC lair hai gouc kea butr nedn Hx vatr Hy 0’25 4
vuodng gouc 0‘5 ﬁu
Hay DHE = 90° magt khayc ADH = AEH = 90" ’
Neon tuy giauc ADHE lat honh chirr nhaot ( 1) 050
0 3
= AME 90 _ g
|_2 2 0,25 u
, 0 .
Do Wpe = AHC _90 _ 450 0.25 i
2 2 0,250
= YHD = 4HE
Hay HA lar phadn giauc BHE (2)
Tk (1) val (2) ta cou tuy giawc ADHE lat honh vuodng
5 1 1 1 1
N P=_—+ 5+ 4.+ -
20 22 3 4 100°
1 1 1 1 0,5u
=4 —+—+..+
22 33 44 100.100
<—+—+L+...+ ! 0,5 u
1. 3 34 99.100
1 1 1 1 1 0,5u
=l——4
2 2 3 99 100
IR ) 0.5
100 100

, ¢E THI SO 30
Bai 1: (4 diém)

Phon téch coc da thirc sau thanh nhon ti:
a) (x+y+z)3— x3—y3—z3.
b) x*+2010x* +2009x +2010.

Bai 2: (2 diem)
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Giai phuong tronh:
x—241 x-220 x-195 x-166
+ + + =
17 19 21 23

10.

Bai 3: (3 diem)
Tom x biét:
(2009 -x) +(2009 - x)(x —2010)+(x - 2010)" 19

2

(2009 x)° — (2009 - x)(x — 2010) + (x —2010)° 49
Bai 4: (3 diém)

2010x + 2680

T&m gio tri nho nhét cta biéu thirc A = -
X +1
Bai 5: (4 diem)

Cho tam gioc ABC vuung tai A, D la diém di dong tron canh BC. Goi E, F lan
luot 12 hdnh chiéu vuung ghc cua diém D 1on AB, AC.

a) Xoc dinh vi tré cua diém D dé t gioc AEDF 12 hdnh vuung.

b) Xoc dinh vi tré cua diém D sao cho 3AD + 4EF dat gio tri nho nhat.

Bii 6: (4 diém)
Trong tam gioc ABC, coc diém A, E, F tuong (ng nam tron coc canh BC, CA,
AB sao cho: AFE = BFD, BDF=€DE, CED = AEF.

a) Chitng minh ring: BDF =BAC.
b) Cho AB =5,BC=28, CA=7. Ténh d6 dai doan BD.

Mot 1vi gidi:
Bail:

a) (x+y+z)3—x3—y3—23=[(x+y+z)3—xs}—[y3+23]
=(y+z)[(x+y+z)2+(x+y+z)x+x2]—(y+z)(y2—yz+zz)
= (y+z)(.’>x2 +3xy+3yz+3zx) = 3(y+z)[x(x+y)+z(x+y)]
=3(x+y)(y+z)(z+x).

b)  x"+2010x* +2009x + 2010 = (x* —x)+(2010x” +2010x +2010)

= x(x—l)(xz+x+l)+2010(x2 +x+l) = (x2+x+l)(x2~x+2010).
x—241 x-220 x-195 x-166
+ + + =
17 19 21 23

Bai2: 10
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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
1 1 1 1

<:>(x—258)(—+—+—+—}=0

17 19 21 23
& x =258

Bai 3:
(2009 - x)* +(2009 - x)(x - 2010) +(x - 2010)" 19
(2009 - x)” =(2009 - x)(x —2010) +(x = 2010)° 49’
¢KX¢é: x#2009; x#2010.
éata=x-2010 (a # 0), ta ca h¢ thuce:
(a+1)’ —(a+l)a+a’ _19 o Aratl 19
(a+l)2+(:al+])a+a2 49  3a’+3a+1 49
&> 492 +49a+49=57a* +57a+19 <>8a° +8a-30=0

~4=0

3
a=—
<:>(2a+1)2—42=0 < (2a-3)(2a+5)=0 < 25 (thoa ¢K)
a=——
2
402 401
Suy ra x = 023 hodc x = 015 (thoa ¢K)
. 4023 4015 ., .. . .
Vayx=T vax = 5 la gio tri can tom.
Bai4:
A:2010)§+2680
X +1
_ —335x7 —335+33:5x‘+2010x+30152_335+335(3c+3)‘ > 335
X" +1 X +1

Viy gio tri nho nhét ciia A 12 — 335 khi x =— 3.
c
Bai 5:
a) Tt gioc AEDF la hénh chit nhat (v E=A=F=90°)
¢¢ tir gioc AEDF la honh vuung thd AD la tia phon
gioc cua BAC,
b) Do tir gioc AEDF 1a honh chit nhat non AD = EF R b
Suy ra 3AD +4EF =7AD
3AD + 4EF nho nhét <> AD nh¢ nhat
<> D la honh chi¢u vuyng gic cua A 1on BC. g

Bai 6: A E

a) éit AFE = BFD =0, BDF=CDE =a, CED=AEF=8
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Ta ci BAC +B+0)—18(]"(*)
Qua D, E, F lan luot ké coc dudng thang vuung gic véi BC, AC, AB cit nhau
tai O. Suy raQ la glao diém ba duong phén gioc cia tam gloc DEF.

= OFD + OED + ODF =90° (1)
Ta ¢t OFD + ®+OED + B+ ODF + 0. = 270°(2)
()& (2) = a+P+o=180° (**)

(*) & (**) = BAC = o = BDF.
b) Chirng minh tuong ty cou a) ta ci:

B= B, €=
= AAEF » ADBF v» ADECwAABC

B D
BD BA_S ap - SBF ap _ SBF ap - 3BF
BF BC 8 8 8 8
. CD CA ?:<CD:?CE:> CD:’?CE :><CD=?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)
Ta lai ci CD + BD = 8 (4)
(3) & (4) =BD =25
¢k SO 31

Bai 1(3 diém): Tom x biét:
a) X —4x+4=25
b)x—17+x—2] x+1

1990 1986 1004

c) 4= 122" +32=0

. I 1 1
Bai 2 (1,5 diém): Cho x, y, z dui m¢t khoc nhau va ;Jr ; + S =0,
. 7 Xz X
Ténh gio tri cia biéu thitc: A = ———— + — T
X“+2yz y +2xz z°+2xy

Bai 3 (1,5 diém): Tom tat ca coc sd chénh phuong gdm 4 chir s§ biét rang khi ta
thom 1 don vi vao chir s§ hang nghdn , thom 3 don vi vao chit s6 hang tram, thom 5
don vi vao chit sé hang chuc, thom 3 don vi vao chit sé hang don vi , ta van dugc mot
s6 chénh phuong.

Bai 4 (4 d.*'ém): Cho tam gioc ABC nhon, coc duong cao AA’, BB’, CC’, H 1a truc
tom.
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HA' HB' HC'
Rk R
AA' BB' CC
b) Goi Al la phon gioc cua tam gioc ABC; IM, IN thtr tyr la phon gioe cua gic AIC va
guc AIB. Ching minh rang: AN.BL.CM = BN. IC.AM.

a) Ténh tong

T ioc ABC nhu thé nao thd biéu thy (AB+BC+CA)2d i0 tri nh¢
¢) Tam gioc nhu thé nao thd bicu thuc AA+ BB+ CC"? at gio tr1 nho
nhét?
| é&P &N
o Bai1(3 diém): ‘
a) Ténh dyng x =7; x =-3 (1 diém)
b) Ténh dyng x = 2007 (1 diém)
)4 - 1228432 =0 «2"2*-42"-82"+4.8=0 (0,25diém )
&2'2"-4)-82"-4)=0 & (2*-8)2"-4)=0 (0,25diém )
&2 -2)2*2)=0 <2 2" =0hoac2*2°=0 (0,25dicém )
o 2*=2hoic2*'=2" & x=3:x=2 (0,25diém )

e Bai2(1.5 diém):

I 1 1 Xy + yz+ Xz ,

—+—+—=0 jL=ijy+y2+x2=0zyz=—xy—xz(O,ZSdién‘l )

X y z XyzZ

x2+2yz = x1+yz—xy—xz = X(X—-y)z(x-y) = (x=y)(x—2) (0,25d1ém )

Tuong tu: y+2xz = (y—x)(y—2) ; 2 +2xy = (z—X)(z—Y) (0,25diém )

, Yz XZ Xy 2

Do di: A = + + 0,25diém
G-Nx-2) G-N-2 @-E-y )

Ténh dyng A = 1 (0,5 diém )

o Bai3(1,5 diém):
Goi abed 12 s6 phai tdm a, b, c,d € N, 0<a,b,c,d<9,a#0 (0,25diém)

, 2
Tacd: fabed =k . viik,meN, 31 <k <m <100
(a+1)(b+3)(c+5)(d+3)=m (0.25 i m)
abcd =k’
abcd+1353=m’
(0,25diém)
Do di: m—k* = 1353
= (m+tk)(m—k)= 123.11=41.33 (k+m <200)
(0,25diém)
m+k =123 m+k =41
= Im-k=11 holc|m-k= 33
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m=67 m =37 \,
& 1k=56 holc]k= 4 (0,25diém)
Két luan dyng abed = 3136
(0,25diém)
Baid (4 diém):
V& honh dyng
(0,25diém)
1
HA'BC ,
S[mc _ 2 _ HA )
S:\BC 1 _AA'_BC AAI ’
2
(0,25diém)
Tuong tu: San HC:; Suc _ HB o
S;—\BC CC SABC BB'
(0,25diém)
HA' + HB' + HC' — SHR(? + Sll)’\B + SH."\C :1
AA‘ BB' CC' SABC SABC SAB&I
(0,25diém)

b) & dung ténh chat phon gioe vao coc tam gioc ABC, ABI, AIC:

BI _AB AN Al CM IC

IC AC’NB BI'MA Al

(0,5diém )

BI AN CM _AB Al IC_AB IC _ _
IC'NB'MA AC BI'AI AC BI (0,5 JiJm)
— BLAN.CM = BN.ICAM (0,5 JiJm )

¢)VE Cx LCC’. Goi D la diém ddi xirng cua A qua Cx

(0,25diém)

-Chung minh dugc guc BAD vuung, CD = AC, AD =2CC’

(0,25diém)

- X6t 3 diém B, C, D ta ci: BD< BC + CD

(0,25diém)

-ABAD vuung tai A non: AB*+AD” = BD’

= AB’+AD’ < (BC+CD)’
AB*+4CC’* < (BC+AC)
4CC** < (BC+AC)* - AB*  (0,25diém)
Tuong ty: 4AA™ < (AB+AC)* - BC’
4BB” < (AB+BC)’ - AC’
-Chirng minh dugc : 4(AA** + BB**+ CC*%) < (AB+BC+AC)’
(AB+BC+ CA)’
AA”+ BB+ CC?

ée:mg thirc xayra «&» BC=AC, AC=AB, AB=BC

<& AB=AC=BCe AABC déu

(0,25diém)
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Kétluandyng  (0,25diém) ) o
*Chy y :Hoc sinh cu thé giai coch khoc, néu chonh xoc thd hudong tron so diém cdu
da

éE SO 32
Bai 1 (4 diém)
B 1-x° - x . .
Cho biéu thic A = =X |i———=—5 voOix khoc-1 val.
l—x l—x—x"+x

a, Ryt gon biéu thirc A.
b, Ténh gio tri cua biéu thirc A tai x = —1% .

¢, Tom gi6 tri cia x dé A <0.
Bai 2 (3 diém)
Cho (a—b)2 +(b—c)2 +(c—a)2 =4.(a2 +b*+¢ —ab—ac—bc) .

Chirng minh rﬁng a=b=c.
Bai 3 (3 diém)
Giai bai toon bang coch ldp phwong tronh.

Mot phon s6 ¢t tir s6 bd hon méu so la 11. Néu b6t r s6 di 7 don vi va tang mau
1om 4 don vi thd s& dugc phon s6 nghich déo ciia phon s6 d6 cho. Todm phdn sb du.
Bai 4 (2 diém)

Tom gio tri nho nhat cua biéu thirc A = ¢* —2a° +3a° —4a +5.
Bai 5 (3 diém)

Cho tam gioc ABC vuung tai A ct gic ABC bang 60°, phdn gioc BD. Goi
M,N,I theo thir ty 12 trung diém cua BD, BC, CD.

a, T gioc AMNI la honh go? Ching minh.

b, Cho AB =4cm. Ténh coc canh cua tr gioc AMNIL
Bai 6 (5 diém)

Homh thang ABCD (AB // CD) ¢t hai duong chdo cit nhau tai O. éudng thing
qua O va song song v&i doy AB cit coc canh bon AD, BC theo thir tw & M va N,
a, Chimg minh rang OM =ON.
b, Chirng minh rang —— + o2 .
AB CD MN

¢, Biét Sxop= 2008* (don vi dién téch); Scop= 2009’ (don vi dién téch). Tonh Sapep.

€6p on
Bai 1( 4 di¢m )
a, (2 diém )
V&i x khoc -1 va 1 tho: 0,5d
Azl—x“—xﬂf , (1-x)(1+x)
1—x (+x)(1-x+x)—x(1+x)
_(-00+x+x’-x) . (-x)1+x) 0,5d
l-x T+ x)(1-2x+x%)
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—_ L2, 1

=(1+x7): (1)

= (L+x")(1-x)
b, (1 diém)

Taix = 12 =22 tha A= [1+(—5)3}—[1—(—5)]
3 3 3 3
25 5
= 1
(1+ 9)( +3)
_348_272_ 2
9'3 27 27
c, (1diem)
Vi x khoc -1 va 1 tht A<0 khi va chi khi (1+x7)(1-x)<0 (1)
V& 1+x* >0 voimoi x non (1) xay ra khi va chikhi 1-x<0< x>1
KL

Bai 2 (3 diém) _.

Bién doi1 dang thiuce dé dugce

a’ +b =2ab+b> +¢’ =2bc+c’ +a’ +2ac=4a’ +4b° +4¢’ —4dab—4dac - 4bc
Bién d6i dé ¢t (a® +b° —2ac)+(b* +¢* —2bc) +(a* +¢* —2ac) =0

Bién d6i dé ¢t (a=b)’ +(b—=c) +(a—=c)* =0 (¥)

V& (a-b)"20;(b-¢)">0;(a—c)* >0; véimoia, b, c

non (*) xay ra khi va chi khi (a-56)"=0;(b-c)> =0 va (a-c)’ =0;
Trdisuyra a=b=c

Bai 3 (3 diém)

Goi tir 0 ctia phdn s6 can tdm 1a x thé mau s6 cua phdn so can tom la x+11.

X

x+11

Phon s6 can tom la (x 1a sd nguyon khoc -11)

Khi bt tir s6 di 7 don vi va tang mau s 4 don vi ta dugc phon s6 > _15
X+
(x khoc -15)

Theo bai ra ta ci phuong trénh -~ =*" 15

x+11 x-7
Giai phuong tronh va tom duge x=-5 (thoa moén)

Tir & tdm duoc phon sb - Z
Bai 4 (2 diém)

Bién d6i dé ci A=a’(a’ +2)-2a(a’ +2) +(a’ +2)+3

=(a* +2)a’ =2a+1)+3=(a’ +2)(a-1)"+3

V& a* +2>0Va va (a—1)" 20Va non (a’ +2)(a-1)" = 0Va do du
(a® +2)a—-1)* +3>3Va

Déu = xdy ra khi va chi khi a—1=0 < a=1

KL

0,5d
0,5d
0,25d

0,25d

0,5d

3

0,25d
0,5d
0,25d

0,5d

0,5d
0,5d
0,5d
0,5d

0,5d

0,5d

0,5d

3

0,5d
1d

0,5a
0,5d

0,5d
0,5d

0,25d
0,25d
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Bai 5 (3 diém)

B

M N
A \,r\ \;\
D 1 C
a,(1 diém)
Chirng minh duoc tir gioc AMNI la honh thang 0,5d
Ching minh duge AN=MI, tir di suy ra tr gioc AMNI 1a hgnh thang con 0,5d
b,(2diém)
Ténh duge AD = 4;"'3 em: BD =2AD = 83 em 0,5
AM = %BD =43 cm
Ténh duge NI= AM = %cm 0,24
DC=BC= 8;:3 cm , MN = %DC s x cm 0.5
Ténh dugc Al = 823 om 0,5
) A B
Bai 6 (5 diém) /V\
M N
a, (1,5 diém) D ¢
Lip luin dé o 0¥ 0D OV _oC 054
AB  BD AB  AC
Lap luan dé cu op _oc 0,5d
DB AC
_, OM _ON _ oM =0ON 0,5d
AB  AB
b, (1,5 diém)
Xot Adepdéca O - PM (1) xot aapcdéca M - AM (9 0,5d
AB DC 4D
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AM+DM _ 4D _,

, . 1 1
Tir (1) va (2) = OM.(- -+ 1=
r(Hva@) = (AB+CD) AD AD

Chirng minh tuong tu ON.(L + L) =1 0,5d
AB CD
trdici OM+ON).( L+ Ly—p o Ly 1o 2 0,5
) AB CD AB CD MN
b, (2 diém)
S S o S S
AOB =@’ BOC =@ — D408 _ Poc S os-Sooc = Ssoc S iom 0,5d
S,JOD OD SD{){ N OD S A SD(J('
Chirng minh duoc S, = S, 0,5d
= ‘S',J(?S"SDO(' = (‘S‘,JO{J}: OJSd

Thay sb dé cu 2008f.20093 =(Saop)” = Sagp =2008.2009 .
Do dt Sapcp= 2008 +2.2008.2009 + 2009% = (2008 + 2009)* =4017° (don vi 0,5d
DT)

¢éE SO 33

Pé thi hoc sinh gi6i 16p 8

Cdu 1: (5diém) Tim qSi") tw nhién n dé: ’
a, A=n’-n"+n-1 la sb nguyén to.
4 3 2 -
b, B="1 3n +32}]2 ton=2 g gia tri 1a mot s6 nguyén.
n +
c, D=n’-n+2 la s0 chinh phuong.  (n22)
Cau 2: (5dicm) Chirng minh rang :
a b _ybiétabe=l

+
ab+a+1 bc+b+1 ac+c+1

b,  Véiatb+c=0 thi a'+b*+c*=2(ab+be+ca)’
a b ¢’ _c b a
+—+—==2—+—+

c’ el el =
. b> ¢ a b a c
Cdu 3: (5diém) Giai cac phuong trinh sau:
x=214 x-132 x-54
a, + + =6
86 84 , 82
b, 2x(8x-1)7(4x-1)=9

c, X-y+2x-4y-10=0 v&ix,ynguyén duong.

Cdu 4: (5diém). Cho hinh thang ABCD (AB//CD), 0 1a giao diém hai duong
chéo.Qua 0 ké dudng thing song song voi AB cit DA tai E,cat BCtai F.
a, Ching minh :Dién tich tam giac AOD bang dién tich tam giac BOC.
b. Ching minh: -+ 1 =2

~AB CD EF
¢, GoiKla diém bat ki thudc OE. Néu cach dung dudng thang di qua Kva chia doi
dién tich tam giac DEF.

Gv: Nguyén Vin T 73 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8

Ciu Noi dung bai gidi Diém
a, (1diém) A=n’-n"+n-1=(n"+1)(n-1) 0,5
Pé A 1a sé nguyén t6 thi n-1=1 < n=2 khi d6 A=5 0,5
2 5 2
b, (2diém) B=n"+3n BER 0,5
B ¢6 gid tri nguyén <> 2: n*+2
) n®+2 13 uéc ty nhién cia 2 0,5
CL‘_'} n*+2=1 khéng c6 gia tri thoa man 0,5
(diem) | Hose n+2=2 < n=0 Véi n=0 thi B c6 gié tri nguyén. 0.5
¢, (2diém) D=n"-n+2=n(n"-1)+2=n(n+1)(n-1)(n"+1)+2
—n(n-1)(n+1)[(n* —4)+ 5] +2= n(n-1)(+1)(n-2)(n+2)+5 n(n- g'g
1)(n+1)+2 ’
Ma n(n-1)(n+1)(n-2)(n+2:5 (tich 556 tu nhién lién tiép) 0.5
Va5 n(n-1)(n+1:5 Vay D chia 5 du 2 ’
Do d6 s6 D ¢6 tan cung 1a 2 hodc 7nén D khong phai s6 chinh 0.5
phuong ’
Vay khong co gié tri nao ciuan dé D 1a s§ chinh phuong
a, (1diém)
a N b N ¢ _ ac N : abc N ¢
ab+a+1 bc+b+1 ac+c+l abctac+c abe” +abe+ac ac+c+l 0,5
_ ac N abc N c =abc+ac+l=
l+ac+c¢ c+l+ac ac+c+1 abc+ac+1 0,5
b, (2diém) at+b+c=0= a’+b*+c’+2(ab+ac+bc)=0 = a*+b*+c’=-
2(ab+ac+be) 0.5
— a'+b*+c'+2(a’b +a’c b c’)=4( a’b +a’c +b c)+8abe(atb+c) Vi
_ 0.5
. atb+c=0
Ca_g_} N a4+b4+c4=2(a3b3+a3c3+b303) (1) 0.5
(5diém) Mit khéc 2(ab+ac+be)’=2(a’b +a’c*+b’c?)+4abe(atb+c) . Vi
at+b+c=0 0.5
— 2(ab+ac+bc)’=2(a’b*+a’c*+b’c?) (2)
T (1)va(2) = a*+b*+c'=2(ab+ac+be)’
¢, (2diém) ap dung bat dang thire: x*+y” >2xy Dau bang khi x=y gg
a:_l_b; 22,”,b=2,a; a;+c:22.a.c=2.c; 0:5
b~ ¢ b ¢ ¢ b~ a b oa b
Cubispcb b
a” c” ﬂ', C ’ﬂ' . 0 5
Cong ting ve ba bat dang thirc trén ta co: ’
Z(a, +b, +c‘)22(a+c+b) :>a,+b, +C,Za+c+b
b~ ¢ a ¢ b a b ¢ a ¢ b a
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x—214 x-132 x-54

a, (2diém) + +7 =6
86 84 82
x-214 x—132 x=54 1.0
- 1 - 2 - = 3
( 86 )+ 84 )+ 82 3)=0
x=300  x=300 x-300_, 0.5
86 84 82
& (x-300)(l LI i] ~0 ©x-300=0 < x=300 Vay S ={300} 0.5
86 84 82
b, (2diém) q 2X(8x-1 ) (4x-1 =9
< (64x7-16x+1)(8x7-2x)=9 < (64x7-16x+1)(64x7-16x) =72 0,5
Ciu 3 Pit:  64x™-16x+0,5 =k Ta c6: (k+0,5)(k-0,5)=72 < k’=72,25 0,5
(5diem) | < k=+38,5
V&i k=8,5 tacé phuong trinh: 64x7-16x-8=0 <> (2x-1)(4x+1)=0; = 0,5
XZl = _—1
2 4 ) 3 0,5
Vi k=- 8,5 Ta ¢6 phuong trinh: 64x7-16x+9=0 < (8x-1)+8=0 vd
nghi¢m.
~ 1 -1
Vay S=/- ~!
ay S { s }
c, (Idiém)  x"-y +2x-4y-10 = 0 < (X +2x+1)-(y +4y+4)-7=0 0,5
< (x+1 )1—(y+2)”=7 < (x-y-1)(x+y+3) =7 Vix,y nguyén duong
Nén x+y+3>x-y-1>0 = x+y+3=7 vax-y-1=1 =x=3 ; y=I 0,5
Phuong trinh ¢6 nghiém duong duy nhat (x,y)=(3;1)
a,(1diém) Vi AB//CD =S DAB=S CBA 0,5
(cung day va cung dudng cao) A B
= S DAB -SAOB =S CBA- SAOB 0,5
Hay SAOD = SBOC K
E F
N M
D C 105
. b, (2diém) Vi EO/DC = £ - 49 iz khac AB/DC 1O
Cau_'4 DC AC
(5diém) | 4B _AO _ AB _ A0 _ B A0 _EO __ 4B 05
DC OC ~ AB+BC AO0+0C ~ AB+BC AC ~DC AB+DC
EF AB AB+DC 2 1 1 2 1.0
—T — L= — = - + - .= . L]
ZDC AB+ DC AB.DC; EF DC AB EF
c, (Zdiém) +Dung trung luyér} EM ,+ Dung EN//MK (N e DF) +K¢
duong thang KN la duong thang phai dung 1,0

Ching minh: SEDM=S EMF(1).Goi giao cia EM va KN la I thi
SIKE=SIMN
(cma) (2) Tu (1) va(2) = SDEKN=SKFN.
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¢éE SO 34
Chu 1(4.0 diém) : Cho biéu thie A=~ _ 373*  x+4

x+1 X =x+1 2 +1

a) Rit gon biéu thirc A

b) Chirng minh ring gis tri cia A ludén dwong vé&i moix #- 1
Ciu 2(4.0 diém): Giai phuong trinh:

a) X’ =3x+2+[x-1=0

b) 8(x+£J1 +4[.x" +xLJ —4[.7(’ +%J[.x+%]: =(x+ 4)°

Ciu 3(3.0 diém): Choxy#0vax+y=1.

. . 3 x o 2{ay -2
Ching minh ring: 1\ + ;" - (\”‘ ) 0
y =1 x'=1 xy +3

Cau 4(3.0 diém): Chirng minh ring: V&i moi x € Q thi gia tri ciia da thirc :

M = (x+2)(x+4)(x+6)(x+8)+16 12 binh phuong ciia mjt s6 hiru ti.

Ciu 5 (6.0 diém) : Cho tam giac ABC vudng tai A (AC > AB), dwong cao AH
(HeBC). Trén tia HC ldy diém D sao cho HD = HA. Pudng vudng géc véi BC tai
D cit AC tai E.
4. Chtng minh ring hai tam giac BEC va ADC dong dang. Tinh d$ dai doan
BE theo m = 4B.
5. Goi M 12 trung diém cia doan BE. Ching minh ring hai tam gidic BHM
va BEC dong dang. Tinh s do ciia goc AHM

6. Tia AM cit BC tai G. Chimg minh: %5 P

BC AH +HC'

Hét

Huéng din cham toin 8
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Cau | Noi dung biém
1
: —3x x(x* =x+1)=(x+1)(3-3x)+x+4 1diém
-Rit gon: A= x 3 3x +x~+4= ( ) ( )( )
x+1 x—-x+1 x’+1 [x+l)(x'—x+l)
a
_ X +2x7+2x+1 _(x+l)(x‘+x+l]__x3+x+1 _,
(x+l)(x1—x+l)_(x+l)(.x3—x+l]_x3—x+l Idiém
1Y 3
C+x+1 [“2} "4 i
Véimoix#-1 thi A= """ = . ldiém
X —x+l1 1y 3
b [x_zJ T
Vi x+l 2+3>0‘ Jc—1 1+3}0VY;¢—1:>A>0VX-?“—'—1 2
5 1,70 5 g7 > 1diém
2
*Voix>21(*)=>x-120= [x-1=x-1 ta c6 phwong trinh
X*3x+2+x-1= 0 x-2x+1=0(x-1) =0 x=1( Thoa Ldicm
min diéu kién *)
*Voix<1(**)=>x-1< 0= |x-1=1-x ta ¢6 phuwong trinh
a
X 3x+2+1-X = 0 & x’—4x+3=0c (x-1)(x-3)=0
+x-1=0 < x=1(Khong théa min diéu kién **)
+x-3=0 < x=3 (Khong thoi min diéu kién **) 1diém

Vay nghiém ctia phwong trinh 1a : x =1

* Piéu kién x # 0 (1) 0.5diém

* pt & S(H%J: +4[x"+xlzJl(f+x12)_[x+$y}=(x+4):
b @g(xux:+2]+4[x:+xg)[(xz+;1)_[x+§]3]=(m)z Ldiém

& 16=(x+4) & x(x+8)=0< x=0hodic x=-8

So sanh v6i didu kién (1) , suy ra nghiém cia phuong trinh la x=-8 0.5diém

3 |Taco y3—1Z[y—l)(yl+y+l)=—x(y1 +y+l)vi xyz0=>x,y20 =>x,y#0
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OB _AB ma 2B D (nypc i apEc) =22 (EDHAH)—Q
GC 4C’ " AC DC HC HC

. GB _HD GB HD GB HD
' GC HC ~GB+GC HD+HC ~BC AH+HC

Suy ra:

= y-1x0vax-1 #0 1diém
X -1
= =3
y=1 y+y+l
) -1
X -l=(x=1)(x"—x+1 ¥ -x+1)= ) =
(x )( ) ( ) xX'=1 x+x+l
X y -1 -1
== 3 =3 +3
y'—] x" =1 _1:"+y+1 X +x+1 ldlénl
[ X Hxrleyi eyl | (x+y) =2xp+(x+y)+2
(x: +x+l)(y3 +y+l) Xy 4 (x+y) =2+ xp(x+p)+xp+(x+p)+1
429 x Ly 2(wm2)
X'y +3 J-’x—l -1 xy'+3 .
1diém
Taco: M = (_vc2 +10x + I6](x" +10x+ 24)+ 16 Idiém
Pita=x’+10x+16suyraM =a(a+8)+ 16 =22 +8a+16=(a+4)? | 'dicm
= (x?+10x + 20 ) (dpem) 1diém
A + Hai tam gidc ADC va BEC c6:
Goc C chung.
E €D _ca (Hai tam gidc vudéng CDE
CE CB
c va CAB dong dang) ‘
1.5diém
5 h 5 o ¢ Do d6, chiing ddng dang (c.g.c).
Suy ra: BEC=4DC=135"(vi tam
gidc AHD vudng cin tai H theo gia thiét). 1diém
Nén AEB =45 do d6 tam gidc ABE vuéng cin tai A. Suy ra: BE = AB\2 = m\2
Tace: S L BE _1.AD 44 aBECT A4DC)
BC 2 BC 2 AC .2
A A 1.5diém
ma AD = AH2 (tam gidc AHD vudng cin tai H)
nen BM _ 1 AD _ | AH\N2 __BH _BH (o AABH O ACBA)
BC 2 AC 2 AC  AB2 BE Ldiém
Do d6 ABHM [ ABEC (c.g.c), suy ra: BHM = BEC =135" = AHM = 45"
Tam gidc ABE vudng céin tai A, nén tia AM con 14 phéin gidc géc BAC. 1diém
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¢k SO 35

1
x+2

6
+ +
6-3x

X

Bai 1: Cho biéu thirc: M =| ] ; [
x” —4x _
a. Ryt gon M
b.Tim x nguyén dé M dat gia 16n nhat.
Bai 2: a. Tom gio tri nho nhat cua biéu thirc sau:
A=x"+2y" —2xy -4y +2014
b. Cho coc sb X,y,z thoa mon déng thoi:
x+ty+z=1: xX’+y’+z’=1 vax’+y’+z°’=
Ténh témg: S =x2094+ y:a|0+ 7 2011
Bai 3:

1

1.

1 1

a. Giai phuong trinh:

-

+
¥ 4+9x+20  xT+11x+30

b. Giai phuong trinh véi nghiém 14 sé nguyén:
x(x*+x+1)=4y(y+1).

Bai 4: Cho tam giac ABC nhon c¢6 cac duong cao AD,BE,

Q+£ HF

AD BE CF

b. Chirng minh: BH.BE + CH.CF = BC*

¢. Ching minh: H cach déu ba canh tam giac DEF.

d. Trén cac doan HB,HC lay cac diém M,N tly y sao ¢

a. Tinh tong:

+ 3
X +13x+42

18

CF cét nhau tai H.

ho HM = CN.

Chirng minh dudng trung truc cia doan MN ludn di qua mot diém cb dinh.

Huéng din chim mén toin 8

Bai Ndi dung BDiém
1 a x’ 6 1| x’ 6 1
- - -4 - =] - S— + - . -
x*—4x 6-3x x+2 x(x=2)(x+2) 3(x-2) x+2 0,5
_X=2(x+2)+(x-2)
(x+2)(x-2)
—— _6 5
(x+2)(x-2) 0.5
[x_2+10—x-]: (x+2)(x=2)+(10-x%)
x+2 x+2 0'5
_ 6
x+2
(x-2)x+2) 6 2—x
| 05

b ‘ +Néux ) 2thiM (0 nén M khéng dat GTLN.
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+ Viy x (2, khi d6 M ¢6 ca Tir va Mau déu la so duong, nén M

muén dat GTLN thi Mau la (2 — x) phai 1a GTNN, 0,5

Ma (2 - x) 1a sé nguyén duong = 2 -x=1 = x = L. 0,5

Vay dé M dat GTLN thi gia tri nguyén cta x 1a: 1. 0.5

2 | a |[A=(b +c’-a) -4b’c” =(b +c’-a-2bc) (b +c -a +2bc)| 0.5
=[(-0)y-a’][(b+c)' -a’] 0,5
=(b+c—a)b+c+a)b—c—a)b—c+a) 0,

b | Taci: (b+c—a)>0 ( BeT trong tam gioc) 0.5
Tuong ty: (b+c+a)>0;(b—c-a)<0 ;(b+c—-a)>0 0,5

Viy A< 0 0,5

3 a [A=x"-2xy+y 4y -4y +4+2010 = (x-y)" + (y - 2)" + 2010 0,5
Do (x-y)”" 20 ;(y-2)" 20
Non:(x-y)* + (y - 2)° +2010 > 2010

Dau"="xayra ox-y=0vay-2=0cox=y=2. 0,5

Véay GTNN ciua A 142010 tai x =y =2 0,5
b | Tach: (x+y+z)'=x’+y’+z" +3(x +y)(y +2)(z +x)

ket hop coc dicu kién do cho ta ci: (x +y)(y +z)(z+x) =0 0,5

= Mot trong coc thira s6 cua toch (x + y)(y + z)(z + x) phai bang

0

Giasit(x +y)=0,kéthop véidk :x+y+z=1=z=1,laikét | 0,5
hop véid/k:x*+y*+z°=1 = x=y=0. o
Vay trong 3 s0 Xx,y,z phai ci 2 s6 bang 0 va 1 s0 bang 1, 0.5
S:x1009+y1010+21011=l

Non téng S luyn ct gid tri bang 1.

4 | a |Phuong trinh dugc bién ddi thanh: (V&i DKXD: {x # -4:-5:-6:-7})
1 1 1 1

* + BTy 0.5
(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 0.5
1 1 1
x+4 x+7 18 = (X F4)(x+7) =54 0,5
= (x +13)(x—-2)=0 = x=-13 hodc x =2 (Thoa man PKXD)
Viy nghiém clia phuong trinh la: S = {-13;2} 0.5
b |+ Phuong trinh dugc bién d6i thanh: (x + 1)(x*+ 1) =Ry + 1)° 0,25

+ Ta chirng minh (x + 1) va (x*+ 1) nguyén t6 cing nhau !
Vinéu d = UCLN (x+1, x>+ 1) thi d phai 1a s6 1¢ (vi 2y+1 Ié)

0,25
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g ¥ +xid Ry
+1: N .
= T g s T S0t madlénénd =1,
x +1:d . x—l:d
x+1:d
+Nén mudn (x + 1)(x*+ 1) 1 s6 chinh phuong 0.25
Thi (x+1) va (x*+ 1) déu phai 14 s chinh phuong
x+1=k’ k=1 k=-1
bat: k+x)k-x)=1 hoac
) {x+l=r3 = (k*x)k=x) :{xzo ’ {xz() 0,25

+ Voix=0thiQy +1)’=1 = y =0 hodac y = -1.(Thoa man pt)
Viéy nghiém cua phuong trinh la: (x;y) ={(0:0).(0:=1)}

0,5
&
4 | Trude hét chirng minh: HD _ S(HEC) 0.5
AD  S(ABC)
Tuong ty c6: HE _ S(HCA) . HF _ S(HAB) 0,5
BE S(ABC)’ CF S(A4BC)
. HD HE HF _ S(HBC)+S(HCA)+ S(HAB) 0,5
Nén —+—+— =
AD BE CF S(ABC)
HD HE HF _ | 0.5
AD BE CF
b | Trudc hét chimg minh  ABDH ~ABEC 0,5
= BH.BE = BD.BC 0.5
Va ACDH ~ACFB = CH.CF =CD.CB. 0.5
=BH.BE + CH.CF = BC.(BD + CD) =BC" (dpcm) 0,5
¢ | Trudc hét chimg minh: AAEF ~ AABC = 4EF =4BC
Va ACDE ~ACAB = €ED =€BA 0.5
= WAEF =€ED ma EB L AC nén EB la phan giac cta goc DEF.
Tuong tu: DA, FC la phéan giac cua cac goc EDF va DFE. 0.5
Vay H 14 giao diém cac duong phéan giac cia tam giac DEF 0.5

nén H cach déu ba canh cua tam giac DEF (dpcm)
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d | GoiO la giao diém cia cac dudng trung truc cia hai doan MN
va HC, taco AOMH = AONC (c.c.c) = GHM =6CN (1)

Mait khac ta cling c6 AOCH cén tai O nén: OHC = OCH .(2)

Tur (1) va (2) ta c6: OHC = OHB =HO la phan giac ciia goc BHC
Vay O la giao diém cua trung tryc doan HC va phan giac cua goc
BHC nén O la diém co dinh.

Hay trung tryc cua doan MN ludn di qua mot diém cé dinh 12 O.

¢k SO 36

Bai 1: (3,5d)a, V&i gio tri nao ctia n thd (n+5)(n+6):6n voi neN.
b, CMR véi neN thd: »° —n:30.

toi gian.

N £ . 2 ~_ £ n+13
¢, Tom s6 ty nhion n dé phon so6

Bai 2: (3d) Phon toch coc da thirc sau thanh nhon tu:
a, 4a’b’ —(a’ +b° - c*)
b, X +x+1
C, (x+1)(x+2)(x+3)(x+4)+1
Bai 3: (3d) Giai phuong tronh:
a,x'—30x*+31x-30=0
1 1 1 1
s = +— +— =—
X +4x+3 x +8x+15 x +12x+35 9
c, ()5—2)4 +[:c—3)fI =1
Bai 4: (3,5d)a/ Tom da thirc du trong phop chia
1+X+X + 2(}+ EUIUChOl_x"
b/ Giai bai toon bang coch lap perO'ng tronh:

Trong mot coi gio dung mot so too. éau tion nguoi ta Iay ra mot nira s0

too va bo lai 5 qua, sau da lay thom ra % sO too ciin lai va ldy thom ra 4 qua.

0,25
0,25

0.25
0.25

Cudi cung trong gio ciin lai 12 qua. Hoi trong gio lyc dau cu bao nhiou qua?

Bai 5: (4,5d)

Cho honh bonh hanh ABCD (AC>BD). Goi E, F lan luot 1a hdnh chiéu

cua C lon coc duong lhang AB, AD. Chirng minh rang
a, AB.AE + AD AF = AC’
b, AFCE « AABC.
Bai 6: (2,5d) Dyng honh thoi biét A = 30° va tdng hai dudong chdo bang Scm.
(Chi can phon téch, nou coch dung va dung honh).

s e sk sfe she s sk sk sk sk *_Thc cnd_**************

Bai | Phan Noi dung

¢iém

1 a |Tach:(n+5)n+6)=n"+1ln+30

1
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=n(n—-1)+30+12n: 6n

. n(n-1)3:3 n=3vn=3k+l
< n(n+1)+30:6n <4 =
30:3 n|30

o n=1;3;6;10;15;30

CMR: véi neN tho: »* —ni30
Tacu30=2.3.5
315—JT=?’J(J?4—l):(il—l)”(”+l)(i12+1)
n— 1;n;n+ 1 1a ba s nguyon lion tiép non téch
(n=1)n(n+1):6
b ta chirng minh ns—n=n(n3—])(n3+l)35 1,5
Lay n chia cho 5 th n = 5k hodc n = 5k + 1 hoacn =5k +
2
I, Néun =5k tho »'—nis
2,Néun=5k + | tht »’ -1:5=>n"—n:5
3,Néeun=5k + 2thd w’ +1i5=n"—n'5

ntld 15 t6i gian < (15:n-2)=1
n-2 n-2 l
c
, . . #3k+2
en-273van-275"7N
n#3k+5
4q° (a +b =¢ ]?
= Zab ’ (a +b'—¢ )_
a ab—a’ —b* +¢*)(2ab+a’ +b’ ) 1

(
=(2
[c J[ a+b):—c3]
(

a+b+(}(a+b ()(c +a-b)(c —a+b)

.
CAHX+H =X+ + X X X X+ xx+1

2 b =xX’(x*+x+ D=xX(X"+Fx+ D)+ I +x+1) 1
=(x"+x+ D)(*-x*+1)

(x+1)(x+2)(x+3)(x+4)+1
(x+1)(x+4)(x+2)(x+3)+1

c (27 +5x+4)(x" +5x+6)+1
I

x +5x+5) ][(r +5x+5)+1]+l

(x'+5x+5) —l+l—(x +5x+5)

x'—30x"+31x-30=0
=3 +Jc—3)0(x1 —x+l)=0
3 a <:>x(x3+1)—30(x3—x+1)=0 1
<:>x(.vc+l)[x2 —x+l)—30(x3 —x+l)=0
<:>(x: —le)(x2 +x—30]=0
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ox +x—30=0(vix2 —x+l=(x—%J +%>0]

< x +6x-5x-30=0

@(x+6)(x—5)=0<:>{i:;6

Viy §={-6:5}

1 1 1 -

3 + 3 + 3 _l
x +4x+3 x +8x+15 x +12x+35 9
1 1 1

1
5 + 5 + 5 ==
X 43x+x+3 X +5x+3x+15 x +Tx+5x+35 9
1 1 1 1
o + + =—
(x+1)(x+3) (x+3)(x+5) (x+5)(x+7) 9
EKXé: x#-1;-3;-5,-7
Phuong tronh tron ct thé viet:

1 1 1 J [ 1 1 ] 1 1 J 1
b - - + - + - =—
21 x+1 x+3 x+3 x+5 x+5 x+7 9

1( 1 1 ) 1 6 1
&= —- _—o ==
2\ x+1 x+7) 9  2(x+1)(x+7) 9
& (x+1)(x+7)=27 < x* +8x-20=0

& x +8x+16=36 (x+4) =6

P I N T )
x+4=-6 x=-10

Vay nghi¢m cta phuong trdnh do cho la: x = 2; x = -10

éE SO 37
Bai 1 (4 diém)

1-x° ) 1-x°

Cho biéu thie A= | J_ | I r— 24 Yoixkhic-lval.

a, Rut gon biéu thirc A.
b, Tinh gié tri cita biéu thirc A tai x = _1;3
¢, Tim gia tri cua x dé A < 0.
Bai 2 (3 diém)
Cho (a—b) +(b—c)’ +(c—a) =4.(a2 +b* +c’ —ab—ac—bc),
Ching minhraing a =b =c.
Bai 3 (3 diém) ‘
Giai bai toan bang cach lap phuwong trinh.
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Mot phan s6 co tir s6 bé hon mau so 1a 11. Néu bot tu s0 di 7 don vi va tang mau
Ién 4 don vi thi s€ dugc phan s6 nghich dao ctua phan so6 da cho. Tim phan s6 do.
Bai 4 (2 diém)
Tim gi4 tri nho nhét cua bidu thec A= a* —2a’ +3a’ —4a+5.
Bai 5 (3 diém) ‘
Cho tam giac ABC vudng tai A c6 goc ABC béng 60°, phan gic BD. Goi
M,N,I theo thr ty 1a trung diém cua BD, BC, CD.
a, T giac AMNI 1a hinh gi? Chirng minh.
b, Cho AB = 4cm. Tinh céc canh cua tr giac AMNI.
Bai 6 (5 diém) ’ ,
Hinh thang ABCD (AB // CD) c¢6 hai dudng chéo cat nhau tai O. Puong thang
qua O va song song voi day AB cat cac canh bén AD, BC theo thir ty 6 M va N.
a, Chirng minh ring OM = ON.
b, Chirng minh ring L, 1.2
; R AB  CD MN ,
C, Biét SAOBZ 2008~ (Cl(m Vi dlél’l liCh); SCUD: 2009° (dO’I‘l Vi d]én [iCh). Tinh

SAB(ZD .

hwéng din chim thi hoc sinh giéi

Bai 1( 4 diém )

a, (2 diém)
Véixkhac -1 val thi: 0,5d
A:l—,acj—x+)c1 _ (1-x)(1+x)
l—x (IT+x)1=x+x")=x(1+x)
_(1-00+x+x’ -x)  (1-x)(1+x) 0,5d
l—x T+ x)(1-2x+x7)
_ 2y, | 0,5d
(I+x7): (l—x).
= (1+x°)1-x) 0,5d
KL
b, (1 diém)
Taix = 12 =2 thiA= {1+(—§)1]—[l—(—§)} 0,25d
3 3 3 3
4 255 0,25d
(1+ 5 )(1+3)
_348_212 2 0,5d
93 27 27
KL
c, (1diém)
Véi x khac -1 va 1 thi A<0 khi va chi khi (1+x7)(1-x)<0 (1) 0,254
Vi l+x* >0 voi moi x nén (1) xay ra khi va chi khi 1-x<0 < x> 1 0,5d
KL 0,25d

Bai 2 (3 diém)
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Bién d6i dang thirc dé duoc 0,5d
a’ +b’ —2ab +b> +¢’ =2bc+c’ +a’ +2ac=4a’ +4b” +4c’ —4dab—4ac—4bc
Bién @61 dé c6 (a® +b* —2ac)+ (b +¢* —2bc)+(a* +¢* —2ac) =0 0,54
Bién d6i dé c6 (a—b)* +(b—-c)’ +(a—-c)* =0 (¥) 0,5d
Vi(a-b)>0;(b-¢) 20;(a—c)* >0; vdi moia, b, ¢ 0,5d
nén (*) xay ra khi va chi khi (a=b)* =0;(b-¢)’ =0 va (a-c)’ =0; 0,5d
Tirdésuyra a=b=c 0,5d
Bii 3 (3 diém)
. . . . . 0,5d
Goi tir s0 cua phéan s6 can tim la x thi mau so cua phan s6 can tim 1a x+11.
Phan s6 can tim 1a x“ (x 1a s6 nguyén khéc -11)
X+
Khi bét tir sé di 7 don vi va taing miu sé 4 don vi ta dugc phén sb x_ls 0,5d
X+
(x khac -15)
Theo bai ra ta ¢ phuong trinh —* =~ 15 0,5d
x+11 x-=-7

Giai phuong trinh va tim dugc x= -5 (thoa man) 1d
Tir d6 tim duoc phan sb - 2 0,5d
KL
Bii 4 (2 diém)

L al o i ) 0,5d
Bién @61 d¢ c6 A=a (a” +2)-2a(a” +2)+(a” +2)+3
=(a’ +2)(a’ -2a+1)+3=(a’ +2)(a-1)" +3 0,5d
Via’+2>0Va va (a=1)" 20Va nén (a’ +2)(a-1)" > 0¥a do do 0,5d
(a® +2)a—-1)" +3>3Va
Dau = xay ra khi va chikhi a-1=0 < a=1 0,254
KL 0,25d
Bai 5 (3 diém)

B
M N
A ' Y

a,(1 diém) b ! ¢
Chirng minh duoc tir giac AMNI la hinh thang 0,54
Ching minh dugc AN=MI, tir do suy ra tr giac AMNI la hinh thang can 0,5d
b,(2diém)
Tinh duge AD = '3 83 0,54

3 em; BD=2AD =
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AM = %BD = 43 cm
Tinh duoc NI= AM = *¥3 o 0,5d
DC=BC=33 ¢ MN=lpc=*3 0,5d
3 2 3
Tinh dugc Al = 8§3 cm 0,5d
Bai 6 (5 di¢m)
A B
M # : W N
. A D
a, (1,5 dicm)
Lap lugn dé co 94 0D ~ ON _0OC 0,5d
AB BD AB AC
Lap lugn dé co 9P = 9C 0,5d
DB AC
OM _ON _ oM =ON 0,5d
AB 4B
b, (1,5 diém)
Xét adBpdé co M =PM (1) xét aapcdéco M =AM (g 0,5d
AB AD DC AD
\ . 1 1 AM+DM  AD
T l € 2 M_ BT | ——— |
u()Vd():O (AB+CD) AD AD
Chirng minh tuong tu ON. ( L, )=1 0,5d
AB CD
tr d6 c6 (OM+ON). (4 ‘y=n = L4 Lo 2 0,5d
i AB CD AB CD MN
b, (2 diém)
S.-I(}B — O‘B , SB(}(' — OB :> S.-I(}B — SS(}(' :> S_.fgs-Sn(](' =Sﬁgr'-5__{gn Ogsd
S,—f [475] OIJ SD(}(.' Ol) S.-l(?.{) SD{)('
Chung minh duoc S,,, =S,,. 0,5d
= S,08-Spoc = (S_mn)l O,Sd
Thay s6 dé c6 20087.2009 = (Saop)” = Saop = 2008.2009
Do d6 Sapcp= 2008+ 2.2008.2009 + 20097 = (2008 + 2009)" = 4017~ (don vi | 0,5d

DT)

¢k SO 38

Bai 1. ( 2,0 diém) Chirng minh rang:

a) Véimoi ac Z, néu a va b khong chia hét cho 3 thi a® —b°chia hét cho 9
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b) Vi moineN tho n’ va n luun ca chir s6 tdn cung gidng nhau.
Bai 2. (2,0 diém)
. 1 1 ] 1
a) Giai phuong trinh: — +— +— =—
X +9x+20 x" +11x+30  x° +13x+42 18
b) Tém coc sb XY,z blct

x> +y +z —xy+yz+zx

va x4y =300
Bdi 3. (1,5 diém) Chitng minh rz?mg:
Néua, b, ¢ 1a coc sd duong thoa mon: l+é+12a+b+c
a c
thi ta ¢t bat déng thicc a+b+c>3abe , i ﬁ
Bai 4. (1,5 diém) Cho 6a-5b= 1. Tim gid tr] nhoé nhat cua 4a” + 25b~

Bai 5. (3,0 diém) Cho tam giac vudng can ABC (AB = AC). M 14 trung diém cua
AC, trén BM ly diém N sao cho NM = MA; CN cit AB tai E. Chirng minh:
a) Tam giac BNE ddng dang v6i tam gidc BAN.

by NC_NB |
AN AB
ééP éN
Bai l.2a) (1,0 dtem)
Vi a khong chia het cho 3 nén aco ddng__, 3k+1 hodc 3k+2 (ke 7)
Néu a=3k+1 thi a*= (3k+l)‘ = 9k*+ 6k +1 chia 3 du 1.
Néu a = 3k+2 thi a”= (3k+2)” = 9k™+ 12k + 4 chia 3 du 1,
Viy nén néu a khong chia hét cho 3 thi a” chia 3 du 1.(1)
Tuong tu ta cling c6 ncu b khong chia hét cho 3 thi b* chia 3 du 1.(2)
Tu’(l)va(2)tac0a-b 3(3) ({lSd)
Ta c6 a®b® = (d -bY)[(a* ) ta- b'+(b ) ] = (a*-b)[( %) - 2a’b*+(b*)*+3a’b’]
= (a’-b%) [(a™-b")*+ 3a’b’]
Theo ¢/m trén a’-b”:3 => (a’-b*)* :3 ma 3a’b” :3 v&i moi ae Z
nén (a*-b”)*+ 3a’b” 13 @)
Tir (3) va (4) suy ra (a’-b%) [(a*-b?)*+ 3a’b"] ! 3.3 hay a®b® 9 (0,5 d)
b) (1,0 diém)

Ta can chirng mmh n -n: 10
* Chirng minh : n’-n : 2

n’—n=nn" - 1)n’ +l)—n(n—l)(n+l)(n +1):2 0,25 d)
(vO voine Nta co n(n — 1) 1a téch cua hai s6 nguyon lion tiép)
* Chirmg minh: n° —n : 5
n’ -n=nn-1)n+ 1)(n3+ D=n(n-1)n+1)(n*-4+5)

=n(n-1)(n+1)n-2)(n+2)+5n(n-1)(n+1) :5

(Vivéine Ntacon(n— 1)(n+ 1)(n—2) (n+2)Ilatéch cia nam sb nguyon lion
tiép nom chia hétcho 5 vasn(n—1)(n+1) : 5 véimoine N) (0,5 d)
V&(2:5)=1nomn’—n:25tkclan’—n: 10
Suy ra n’ va n ¢t chir s tin ciing gidng nhau. 0,25 d)
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Bai 2. a) 1,0 diém
X7+ 9x + 20 = (x+4)(x+5)
X+ 11x + 30 = (x+5)(x+6)
X+ 13x + 42 = (x+6)(x+7)
PDKXD : x#-4x#-5x#-6;x%-7
] 1 ] 1

+ + =
X 4+9x+420 x?+11x+30 x> +13x+42 18
| 1 1 |

= + + =
(x+4)(x+5) (x+3)(x+6) (x+6)(x+7) 18 0,5 d)

1 1 1
— _ -
(x+4) (x+7) 18
= 18(x+7) — 18(x+4) = (x+4)(x+7)
== (x+13)(x-2) =0 (0,25 @)

=>x =-13 hoac x = 2 ( Thoa man BDKXD)
Viéy PT da cho c¢6 hai nghiém la x,=-13; x,=2 (0,25 d)
b) 1,0 diém
Ta co x3+y:+zz=xy+yz+zx
o2 +2y: +27° - 2xy -2yz-2zx=0

& (x-y)’ + (y-2)" +(z%)" =0 (0,25 d)
x—y=0
ely-z=0 Sx=y=z <:>X2f1:09zyznmzzmm 1) (0,25 d)
z—-x=0
Theo bai ra ta c6 x™” + ™ + 229 =321 (2)
Tu (1) va(2) taci 3.2 =3 /=3 o , =3 (0,25 @)
Vayx=y=z=3 0,25 d)

Bai 3. Chirng minh rang:

Néua, b, ¢ 1a coc sd duong thoa mon: l+%+lza+b+(‘
a C
thi ta ca bat dang thirc a+b+c > 3abe
Ta co l+l+12a+b+|:-@w2a+b+f
a b ¢ abe

< ab+be+ca>(a+b+c)abe  (*)(viab,c>0 nén abc>0)

Maa® +b* > 2ab: ¢* +b* > 2cb:a’ +¢* = 2ac nén cong theo vé 3 bat dang thirc nay ta
duogc 2(a” +b* +¢* )= 2(ab+bc+ca) < a +b° +c¢” > ab+be+ca) (1)
Laico (a+b+c) =a’ +b* +c* +2(ab+bc+ca)(2)
Tu (1) va(2) tacd (a+b+c)’ =3(ab+ be + ca) (**)
T (*) va(**) ta cO(a+b+c)’ =3abc(a+b+c)

~ ©a+b+cz3abe (Via,b,c>0néna+p+c>01 )
Bai 4. (1,0 diem) Cho 6a- 5b = 1.(1) Tim gia tri nho nhat cag 4a” + 25[):
Pbatx =2a;y=-5b,tacd 6a=3xviba-35b=1nén (3x+y) =(6a—5b) =1
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ap dung bat dang thirc Bunhiacopski cho hai s6 3x va y ta co:

Gx+y)P < (CHyY)O+1) => x2+y2 > %Hay4a2+25b2 > %

Déu bing x4y ra <=> Sl 3y=x <=> -15b=2a<=>6a=-45b(2)
L

. \ 1 3
Tu (1 2)=> b=——:; =—

u (1) va(2) o *"o
Bdi 5. Cho tam gidc vuong cin ABC (AB = AC). M la trung diém ciia AC, trén BM
Zcfy diém N sao cho NM = MA; CN cit AB tai E. Chitng minh.

a) Tam gidc BNE dong dang véi tam gicc BAN.

b) I\C I\B 1
AN AB
a)AANC vudng tai N (vi MN =AM = %AC )
C —~ —~

- CNM + MNA = 1v

M BAN +NAC = lv
Ma MNA = NAC => CNM = BAN
~ o~ ~ —~

A S— Mit khac CNM = BNE (dd) =>BNE = BAN

=> A BNE « ABAN
b) Trén tia déi tia MN ldy diém F sao cho FM = MN.
Tir giac ANCF 14 hinh chit nhat (vi c¢6 2 dudng chéo bing nhau va cit nhau tai

trung diém ctia mdi duong)
T T

—> CE // AF => AFB = ENB (ddng vi) =>ABAN « ABFA =>

FA  BF NC FN+NB NC AB+NB NC NB
e = =>— = -——=——+1 (Dpcm)
AN BA AN  AB AN  AB AN AB

Cich_khdc: b) Ta co: AACN © AEAN => &NV _AC_ AN
AN EAEN

ABNE o ABAN=>4N_584 ,  BE_NB " (3. Tie (1) va (2) = BN = AE
NE BN BN

C_N_AC CN AB _AE+EB +bB +EB
AN EA AN AE  AE AE BN

\ \ CN NB
=> =1 b
T (3) va(4) T (Ppem)
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DE SO 39
Bai 1: (2 diém)
Phan tich da thirc sau ddy thanh nhan tu:
l. ¥*+7x+6
2. x* +2008x* +2007x +2008
Bai 2: (2diém) Giai phuong trinh:
l. x*=3x+2+[x-1=0

2. 8(.x+§}2 +4[‘x3 +%J —4(&‘3 +%J(i+é] =(x+4)

Bai_3: (2diém) 1. CMR véi abcla cic sé dwong a cob:
(a+b+c)(l+l+l)z9
a b ¢

3. Tim s6 d trong phép chia cua biéu thirc (x+2)(x+4)(x+6)(x+8)+2008

cho da thurc x* +10x+21.
Bai 4: (4 diém)Cho tam giac ABC vudng tai A (AC > AB), dong cao AH
(HeBC). Trén tia HC 13y diém D sao cho HD = HA. Pong vudng goc véi
BC tai D cat AC tai E.
1. Chting minh rang hai tam giac BEC va ADC ddng dang. Tinh d9 dai
doan BE thco m=4B.
2. Goi M 1a trung diém cua doan BE. Chting minh rdng hai tam giac
BHM va BEC d6ng dang. Tinh s6 do cua gbc AHM

3. Tia AM ciét BC tai G. Chimg minh: ¢ -0
BC AH+HC

o
j--1
i

Ca |Nai dung Piém
u

= I~|

2,0

1.1 (0,75 diém)
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X +Tx+6=x"+x+6x+6=x(x+1)+6(x+1) 0.5
=(x+1)(x+6
(e 0s
1.2 | (1,25 diém)
X1 +2008x7 +2007x +2008 = x* + x° +2007x" +2007x+2007 +1 0,25
= x4 4142007 (x% 4 x+1)= (2% +1) x> +2007(x* +x+1) 025
:(.1‘3+x+1)(x3—x+1)+2007(x1+x+1):(x3+x+l)(x:—x+2008
0,25
2. 2,0
2.1 | x*=3x+2+[x-1=0 (1)
+ Néu x>1: (1) < (x-1)"=0< x=1 (théa man dicu ki¢n
x=1). )
+ Neéu x<l1: (1) 0.5
<:>x3—4x+3=0<:>x1—x—3(x—l):0<:>(x—l)[x—S)ZU ,
< x=1 x=3 (ca hai déu khong bé hon 1,
nén bi loai) ( 0,5
Viy: Phong trinh (1) c6 mt nghi¢m duy nhat la x=1.
22 1Y , 1Y , 1 1Y 2
Bl x+—| +4| X’ +— | 4| x+— || x+—| =(x+4) (2)
. X X" . RANAN X
Diéu kién dé phong trinh c¢6 nghiém: x =0
1y ;1YL 1Y : 0,25
(2)4:8[x+—] +4[x'+ 3) {x'+ 1]—(x+—] =(x+4)
X _ X _ X X
<::>8(.x+l)_—8(x3+i_,]=(x+4)z<::;>[x+4)3=]6 0,5
X X
S x=0hay x=-8 va x=0. 0,25
Vay phong trinh da cho ¢c6 mot nghiém x =-8
3 2.0
3.1 | Taco:
A=(a+b+c)(l+l+l}:I+E+E+E+l+£+£+£+l 0.5
a b ¢ b ¢ a c a b
:3+(.a+.b.)+(.a+C.)+(.C.+.b)
b a c a b ¢
Ma: *+2>2 (BDT Co-Si)
y X 0,5
Doddé A>3+2+2+2=9. Viy A>9
3.2 |Taco:
P(x)=(x+2)(x+4)(x+6)(x+8)+2008
= (¥ +10x+16)(x" +10x +24)+ 2008 0.5
Pat 1=x*+10x+21 (t#-3;1%#-7), biéu thirc P(x) doc viét
lai:
P(x)=(1=5)(t+3)+2008 =7* -2 +1993 0,5
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Do d6 khi chia > -2 +1993 cho tta co so d 1a 1993

4 4,0

4.1 A + Hai tam giac

ADC va BEC

E co:
Goc C chung.
D (Hai
; . CE CB

¢ " ¢ ? tam gidc vulng 1.0

CDE va CAB ddng dang)

Do d6, ching dong dang (c.g.c).
Suy ra: 'HEC=,;¥DC=135° (vi tam giac AHD vudng can tai
H theo gia thict).

Nén 4EB =45" do @6 tam giac ABE vudng cin tai A. Suy 0,5
ra: BE = ABJ2 =m\2
42 \aco BM _1 BE_1 4D (do ABEC ! AADC)

BC 2 BC 2 AC 05
ma 4D = AH\2 (tam giac AHD vudng van tai H) ’
én BM 1 AD | AH2 _ BH _BH (do

BC 2 AC 2 AC  4BJ2 BE 0.5
AABI [1 ACBA)
Do do ABHM [] ABEC (c.g.c), suy ra:
BHM =BEC =135" = AHM = 45" 0,5
4.3 | Tam gidc ABE vudng can tai A, nén tia AM con la phan
giac goc BAC.
GB 4B .
Suy ra: =, ma
GC  AC
AB _ED (n4pc o ADEC) =422 Al C(EDI A1) =2 1D 0.5
AC_D HC
Dode: GB_HD_ _GB ___HD _ GB__ HD 0,5
GC HC ~ GB+GC HD+HC BC AH+HC
dé SO 40
dé bai: _
Bai 1( 6 diém): Cho biéu thic:
2x-3 2x -8 3 21+2x—8x7
P= - + - - : B +1
4x  —12x+5 13x-2x"-20 2x-1) 4x +4x-3
a) Rat gon P
1
b) Tinh gia tri cia P khi |x | = T
¢) Tim gié tri nguyén cia x dé P nhan gia tri nguyén.

d) Tim x dé P > 0.
Bai 2(3 diém):Giai phong trinh:
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Y ’ISx _1:12[ | N 1 ]
x"+3x—-4 x+4 3x-3
148—x 169—x 186—x 199 —x
b) + + -

25 23 21 19
C)| -2|+3|=

Bai 3(2 diém): Giai bai toan biang cich lap phong trinh:
Mot ngoi di xe gin may tir A dén B dy dinh mat 3 gio 20 phat. Néu ngoi dy tang véan
téc thém 5 km/h thi s& dén B sém hon 20 phat. Tinh khoang cach AB va vén tc du
dinh di cua l’l‘i_.,O'l do.
Bai 4 (7 diém):
Cho hinh chir nhat ABCD. Trén dong chéo BD lay diém P, goi M la diém ddi ximg
ctia diém C qua P.
a) Ta giac AMDB la hinh gi?
b) Goi E va F lan lot 1a hinh chiéu cia diém M 1én AB, AD. Chirng minh EF//AC
va ba diém E, EP lhang hang.
¢) Ching minh ring i s6 cac canh ciia hinh chir nhat MEAF khong phu thudc vao
vi tri ctia diém P.

=10

PD 9
d) GiasuCP L BDvaCP=2,4cm, E = — . Tinh cac canh cua hinh chit nhat

16
ABCD.
Bai 52 diém): a) Chimg minh ring: 2009°*" +2011°""* chia hét cho 2010
b) Cho x, y, z la cac s6 16n hon hoac bang 1. Chirg minh rang:
1 1 2
+ — 2>
1+ y~ 1+ xy

2

1+ x

é4ap 4n va biéu diém
Bai 1: Phan tich:
4 — 12x +5=02x - 1)(2x - 5)
13x —2x* =20 = (x — 4)(5 — 2x)
21 +2x - 8x" = (3 + 2x)(7 — 4x)

4> +4x -3 = 2x -1)(2x +3) 0,5d
PR R D S Y
A lian XFE— X FEF— X FEF— X F— X
Picu kién: 5 5 9 4 0,5d
Rt gon P — > 2d
a) Rat gon =5 . _ 5
-1
b) |1’|= — & x= hoaCX=7
1 1
X=— = = —
+) ) ... P 5
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-1
HX=— = .P=
)75

3
o P_2x— 3 _1+L
2x — 5 x-=35
Taco: 1€ Z
Vay P€ Z khi x—SEZ
= x-5 € Uy

Ma Uy = { -2; -1; 1; 2}
x—5=-2 = x=3(TMDPK)
x—5=-1 = x=4(KTMDPK)
x—5=1 = x=6(TMDK)
x-5=2 = x=7(TMPK)

KL: x € {3;6; 7} thi P nhan gia tri nguyén.

_2x—3_1+ 2
d) P_2x—5_ x—=5
Taco:1>0
) 2
Dé P > 0 thi §>D = x-5>0 & x>5
Véix >5thiP>0.
Bai2:
15 1 1
9T —1=12 +
x"+3x—-4 x+4 3x-3
IR L S PP D S
(x+4)(x—1) x+4 3(x—1)

< 3 -3(x+4)(x—-1)=3.12(x-1) + 12(x + 4)

< 3x(x+4)=0

< 3x=0hoac x+4=0
+)3x=0=>x=0 (TMDK)
+)x +4=0=>x=-4 (KTMDK)

1d

0,25d

0,5d
0,25

PK: x#—4;x#1

S=1{0} 1d
148—x 169-x 186—x 199-x
b) + + + =10
25 23 21 19
. (148—x_1)+(169—x_2}_’_[186—,\:_3J+(199—,r_4]=0
25 23 21 19

1111
] ===+ —|=
< (123 X)[25 23 21 19] 0
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(L1, 1
Dol 5575375171970

Nén 123 —x=0=>x = 123
S = {123}

o |x-2[+3|=5
Ta cb: |x—2|20‘v’x => |X—2|+3 >0
|x—2|+3|=|x-2[+3

PT dwoc viét dwéi dang:
h—ﬁ+3=5

& |x-2/=5-3

nén

o |x-2=2
+)x-2=2 => x=4
+)x-2=-2 =>x=0
S = {0;4}
Bai 3(2 d)
Goi khoang cach gitta A va B la x (km) (x > 0)
Vin téc du dinh cta ngdi d xe gin may la:
X

3x
x _3x _ 1
N 1o m/ k) (20 =33 (h))
3

Van toc ciia ngoi di xe gan may khi tang 1én 5 km/h 1

3x
—+5(km/h
1o T3 (km/h)

Theo d¢ bai ta cé phong trinh:

[§£+5}3=x
10

< x =150
Vay khoang cach giita A va B 1a 150 (km)
. 3.150
Van téc du dinh la; ———=45(km/h)
10 D

1d

0,25d

0,25d

0,25d

0,5d

0,5d
0,25d

Bai 4(7d)
V& hinh, ghi GT, KL ding

LI
0y

0,5a

B
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a) Goi O la giao diém 2 dwong chéo cia hinh chir nhat ABCD.

= PO la dwong trung binh cua tsm giac CAM.

= AM//PO

=t giac AMDB Ia hinh thang. 1d

b) Do AM //BD nén géc OBA = goc MAE (déng Vi)

Tam giac AOB cén ¢ O nén goc OBA = géc OAB

Goi I 14 giao diém 2 dwong chéo cua hinh chit nhat AEMF thi tam giac AIE cén &
[ nén goc IAE = géc [EA.

T ching minh trén : ¢6 goc FEA = géc OAB, do do EF/AC (1) 1d
Mat khac IP la dwong trung binh cua tam giac MAC nén IP // AC  (2)
T (1) va (2) suy ra ba diém E, F, P thang hang. 1d
¢) AMAF [ ADBA(g-g) nén %__’; khong ddi. (1d)
Q) Néu P29 i P28 ks pp ok, PB =16k
PB 16 9 16
CP PB
ACBD 7 ADCP
Néu CP 1 BD thi (g g) PD_CP 1d

do d6 CP* =PB.PD
hay (2,4) =9.16 k> =>k=0,2
PD =9k = [,8(cm)

PB =16k =3,2 (cm) 0,5d
BD =35 (cm)
C/m BC’=BP.BD = 16 0,5d
do d6 BC =4 (cm)
CD =3 (cm) 0,5d
Bai 5:

a) Ta co: 20097 +2011°"" = (2009" + 1)+ (20117 — 1)
Vi 20097 + 1 = (2009 + 1)(2009°"" - ..)
=2010.(...) chiahétcho2010 (1)
20017721 =(2011 - DO +..)
=2010.( ...) chiahét cho 2010 (2) 1d
Tu (1) va (2) ta c6 dpem.
1 N | S 2
)1+ x2 1+ y? 1+ xy (1
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1 1 1 1
= - + — >0
1+x* 1+xp 1+y* 1+xp

o omx) L y(x-y)
(1+x2)(1+xy) (l+y2)(l+xy)
(v=x)" (-1)
(1+x2)(1+y2)(1+xy)

VixzLhyz2l = xwv2l= xp-1>0
=> BDT (2) ding =>BDT (1) ding (d4u “="" xay ra khi x = y) 1d

>0

>0(2)

éE SO 41

Bai 1: (3d) a) Phon toch da thirc x* — 5x* + 8x — 4 thanh nhon tir
b) Tém gio tri nguyon ciax dé A | B biét
A=10x"-7x-5vaB=2x-3.
¢)Chox+y=1vaxy =0.Ching minh ring
X v, ngr)‘) =0
Yy =1 x'=1 x'y*+3
Bai 2: (3d) Giai coc phuong tronh sau:
a) (x*+x) +4x"+x) =12
) X+l X42 x43_x+d x45 x
2008 2007 2006 2005 2004 2003
Bai 3: (2d) Cho hdnh vuyng ABCD:; Tron tia ddi tia BA 1dy E, tron tia ddi tia CB
lay F sao cho AE = CF
a) Chitng minh A EDF vuung cdn
b) Goi O la giao diém cua 2 duong chdo AC va BD. Goi I la trung diém EF.
Chimng minh O, C, I thang hang.
Bai 4: (2)Cho tam gioc ABC vuung con tai A. Coc diém D, E theo thir ty di chuyén
tron AB, AC sao cho BD = AE. Xoc dinhvi tr& diém D, E sao cho:
a/ DE ¢ d6 dai nho nhét
b/ T(r gioc BDEC cu dién téch nho nhét.

Huéng din chim va biéu diém
Bai 1: (3 diém)

a) (0.75d) X5+ 8x -4 =x7-4x +4Ax —xT+4x — 4
(0,25d) . ,
=x(xX —4x+4)— (x*—4x +4) (0,25d)
=(x-1)(x-2)" (0,25d)
b) (0.75d) Xot A lvx;—?r;—s SERPTR 7 3 (0,25d)

Gv: Nguyén Vin T 98 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8

Véix € Zthd A : B khi ! e L =>7:(2x-3)

2x-3

Ma U(7) = (-LL-7;7) = x=5;-2;2;1thd A: B

¢) (1,5d) Biéndbi ~ * _ Y =x-x-y'+y
y' -1 x'=1 (y-Dx -1

(0,25d)
(0,25d)

(x'-y")-(x-y) (dox+y=Il=y-l=-xvax-1=-y)(0,25d)

xy(y'+y+1)(x* +x+1)
— (x-y)(x+y)(x* +y')-(x-y)
Xy(X'y' + ¥ X+ ¥ +yxX +xy+y+x +x+1)
(x—y)(x*+y" =1
xy[x:y: +xy(x+y)+x +y +xy+2]
(x=y)(xX* =x+y" —-y) =(x-y)[x(x-1)+y(y-1]

xy[ X'y +(x+y) +2] xy(x'y’ +3)
= (x=y)[x(=9)+y(=x)] = (x-y)(-2xy)
xy(x’y" +3) xy(X*y* +3)
= _2(){— Y)

o Suy ra diéu can chirng minh
Xy +3

Bai2: (3 d)a) (1.25d)
(X*+x)+4x+x)=12 daty =x"+x
y +4y-12=0 oy +6y-2y-12=0
@(y+6)(y 2)=0 y=-6;y=2
*XTHX —-6vunghlemvox +x+6>0 véi moi x
*x'+Xx =2 ex’+x -2=0 & x*+2x-x-2=0
SX(x+2))-x+2)=0eEx+2)(x-1)=0x=-2;x=1
Vay nghi¢ém cia phuong tronh x =-2 ; x =1
X+l x+2 x+3 x+4 x+45 x+6
hlLLzégl ZIB+HE?+ZIBZZWE+2MM+2GB
x+1 x+2 x+4 X+5 X+6
2008+D+{200?+1}+(200( )= (2m5+l)+(-2004+])+(2m3+1)
> x+2009 ¥ 42009 x+2009_ x+2009 x+2009  x+2009

2008 2007 2006 2005 2004 2003
¢>x+2wﬂ X4+2009 x+2009 x+2009 x+2009 x+2009

+ + =0
2008 2007 2006 2005 2004 2003

(0,254)

0

(0,25d)
25a)
(0,25@)

(0,25d)

(0,254d)
(0,25d)
(0,254)
(0,254)
(0,25d)

(0,254)

1 1 1 0,5d) Vo L .
@(‘+2on(}){°nos 2007 Fﬂ(f%_%_% o030 Vo 2008 “2005° 2007 2004 2006 2003
Dodg: ' , .1 U 1 1 5 (025d)Vayx +2009=0 <x =-
2008 2007 2006 2005 2004 2003
2009 E I
Bai 3: (2 diém) N7
a) (1d) B [\ C ’
Chirng minh A EDF vuung cén N {
Taci AADE=ACDF (c.gc)= AEDF contaiD | 75 ;’
Mit khoc: AADE =ACDF (c.g.c) = f,-F, | )
A D
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Ma g g, i =90" = B+, +£=90"
= £pr=90°. Vay AEDF vuung con
b) (1d) Ching minh O, C, I thang
Theo tonh chat duong chdo honh vuung = CO la trung truc BD

Ma A EDF vuung cdn = DI = % EF

Tuong tu BI =%EF = DI=BI

T

= [thubc dudng trung tryc cua DB = I thube dudong thing CO
Hay O, C, I thang hang D

Bai 4: (2 diém) A Oy

a) (1d) E

DE c d6 dai nho nhét

éit AB = AC = a khung ddi; AE =BD =x (0 <x <a)

&p dung dinh ly Pitago véi A ADE vuung tai A cu:

DE*=AD’+AE =(a—x) +x =2x"-2ax+a =2(x’ —ax) —a’ (0,25d)
a .2 a a”

—2(x—:) tSzo (0,254)

Ta ct DE nho nhit < DE” nhé nhéit < x =% (0,25d)

< BD=AE :% < D, E la trung diém AB, AC (0,25d)

b) (1d
Tir gioc BDEC ¢ dién téch nho nhat.

Ta cl: Sape =% AD.AE =% AD.BD =% AD(AB — AD)= % (AD? — AB.AD) (0,25d)

2 2 2 2
AB AB ﬁ)i + AB AB

= LaD?2AB Ap+ 28, A8 _ Tap_ A5 A% (0,250)
2 2 4 2 4 8
Vay Sgprc = Sasc — Sape> Af- - AR %AB: khung d6i

(0.25d)
Do di min Sgprc =%AB3 khi D, E lan luot 1a trung diém AB, AC  (0,25d)
éE SO 42
Bai 1: Phan tich da thi(tc thanh nhan ti:

a) xl—y:—5x+5y
b) 2x* - 5x -7

Bai 2: Tim da thirc A, biét ring;
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4x* -16 A
x’+2  x
. - . 5x+5
Bai 3: Cho phan thie:
2x° +2x

a) Tim diéu kién cia x dé gia tri cua phén thirc doc xéc dinh.
b) Tim gié tri cia x dé gia tri ciia phan thic bang 1.

x+2 1 2

x—-2 x - x(x-2)
b) Giai bat phong trinh: (x-3)(x+3) < (x=2)* + 3

Bai 4: a) Giai phong trinh :

Bai 5: Giai bai todn sau bang cach lap phong trinh:

Mot td san xuat lap ké hoach san xuéat, mdi ngay san xuat doc 50
san pham. Khi thuc hién, mdi ngay t6 d6 san xuat dgc 57 san pham. Do d6 da
hoan thanh tréc ké hoach mét ngay va con vot muic 13 san pham. Hoi theo ké
hoach 6 phai san xuét bao nhiéu san pham va thyc hién trong bao nhiéu ngay.

Bai 6: Cho A ABC vuéng tai A, c6 AB =15 cm, AC =20 cm. Ké dong cao AH va
trung tuyén AM.
a) Chimg minh A ABC ~ A HBA
b) Tinh : BC; AH; BH; CH ?
¢) Tinh dién tich A AHM ?

<R <R - -
Biéu diém - Pap an

- - . A
Pap an Biéu

A
diém

Bai 1: Phan tich da thic thanh nhan t:

a) X —y =5x+5y=x"-y)-(5x-5y)=(x+y) (x—y) - 5(x-y)
=x-y)(x+y-35) (1 diém)

b)2x = 5x -7 =2X +2x - Tx—7=(2x" + 2x) — (7x + 7) = 2x(x +1) — 7(x
+1)

=(x+ )2x = 7). (1 diém)

Bai 2: Tim A (1 diém)

A=

x(4x* -16 _ x[(2x)* —4° _x(2x-4)(2x+4)  x2(x-2)2x+2)
X 4+2x x +2x x(x+2) - x(x+2) B

4(x—2)=4x—8

Bai 3: (2 diém)
a) 2x° +2x =2x(x+ 1) =z 0

< 2x#0vax+1 =0

o x#0vax # -1 (1 diém)
b) Rut gon:

Sx+5 _ S(x+1) 5

! = == (0,5 diém)
2x" +2x  2x(x+1) 2x
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i:l <:>5:2.>c<:>;r:é (0,25 diém)
2x 2
Vi g thoa man diéu kién cta hai tam giac nén x =§ (0,25 diém)

Bai 4: a) Dicu kién xéac dinh: x#0; x #2

- Giai; Xx*¥D-(-D 2 2o x+2 =2;
x(x—2) x(x—-2) 1 d
< x=0 (loai) hoicx=-1.VayS= {1}
b) &x’—9<x’+4x+7
S X —X —4X<T+9 =-4x<16 & x>-4 1d
Vay nghi¢m cua phong trinh la x > - 4
Bai 5: — Goi s6 ngay (6 du dinh san xuat Ia : x ngay 0,5d
Diéu kién: x nguyén dong va x > 1
Viy sb ngay 16 da thyc hién 1a: x- 1 (ngay) 0,5d
- S6 san pham lam theo ké hoach 1a: 50x (san pham)
- S san pham thyc hién la: 57 (x-1) (san pham) 0,5d
Theo d¢ bai ta c6 phong trinh: 57 (x-1) - 50x = 13
& 57x—57-50x=13 < 7x =70 0,5d
< x = 10 (thoa mén diéu kién) Vay: sb ngay du dinh san xuét 1a 10 ngay.
S6 san pham phai san xuét theo ké hoach 1a: 50 . 10 = 500 (san pham) 1d
Bai 6: a) Xét A ABC va A HBA, c6: 1 d
Gé6c A = goc H=90"; c6 goc B chung
—A ABC ~ A HBA ( gbc. goc) 1d
b) ap dung pitago trong A vuong ABC
ta c6 : BC = VAB® +AC* = J15% +20" = /625= 25 (cm) Ld
viA ABC ~ A HBA nén B _AC _BC, 15 _20_25
HB HA BA HB HA 15
—AH = 220 _ 15 (cm)
1d
_ 1515
BH = == =9(cm)
HC =BC - BH =25-9 =16 (cm)
¢) HM = BM - BH :%—Bn - 22—5—9 = 3.5(cm)
1d
St = ; AH.HM= ; 12.3,5=21 (cm’)
- V& dang hinh: A
1d
B H M C
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éE SO 43
Bai 1(3 diém): Tom x biét:
a) x> —4x +4 =25
b) }11—1?+}11—21+ x+1 _4
1990 1986 1004
c) 4°-122"+32=0

, I 1 1
Bai 2 (1,5 diém): Cho x, y, z dui m¢t khoc nhau va " + ; + S =0,
" Z XZ X
Ténh gio tri cia biéu thic: A=—2Yo—+— 22 42
X“+2yz y +2xz z°+2xy

Bai 3 (1,5 diém): Tom tat ca coc sd chénh phuong gom 4 chir sd biét ring khi ta
thom 1 don vi vao chir s6 hang nghdn , thom 3 don vi vao chit sé hang tram, thom 5
don vi vao chit sb hang chuc, thom 3 don vi vao chir s6 hang don vi , ta van dugc mot
s6 chénh phuong.

Bai 4 (4 diém): Cho tam gioc ABC nhon, coc duong cao AA’, BB’, CC’, H l1a truc
HA' HB' HC'
+ +

AA' BB CC
b) Goi Al la phon gioc cua tam gioe ABC; IM, IN thir tw la phdn gioe cua guc AIC va
guc AIB. Chirng minh rang: AN.BL.CM = BN.IC.AM.

(AB+BC+CA)’ S
AA”+BB”+CC”

é&P &N éE THI CHON HOC SINH GIOI

tdm.  a) Tonh tong

¢) Chirg minh rang:

o Bai 13 diém):

a) Ténh dyng x =7; x = -3 (1 diém
)
b) Ténh dyng x = 2007 (1 diém
) ..
)4 —122°432=0 ©2"2"-42"-82"+48=0 (0,25diém )
S22 -4)-82"-4)=0 = (2*-8)(2*-4)=0 (0,25diém )
(2" -2)2" 2 =0 <2"-2"=0hoic2*-2°=0 (0,25diém )
& 28=2"hoac2'=2" o x=3;x=2 (0,25diém )

e Bai2(l,5 diém):

I 1 1 Xy +yz+Xz .
—+—+—=0iL=Oixy+yz+xz=0:>yz=—xy—xz (0,25dlém)
X y z Xyz ..
x2+2yz = x2+yz—xy—xz = X(x—y)z(x—y) = (x—y)(x—2) (0,25diém )
Tuong tu: y™+2xz = (y=x)(y—2) ; 2 +2xy = (z—x)(z—y) (0,25diém )
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yz Xz Xy

Do da: A = + + 0,25diém
x—y)x—-2z) (y—-x)(y—2) (z—x)z-Y) (

)

Ténh dyng A = 1 (0,5 diém

)

e Bai3(1,5 diém):
Goi abed 1a s6 phai tom a, b, ¢, d€ N, 0<a,b,c,d<9,a#0
(0,25(1iém)

- ol 1.2
T““{ab“d k . véik,mEN, 31<k <m <100
(a+1)(b+3)(c+5)(d+3)=m (0.25diém)
abed =k’
abecd+1353=m’
(0,25diém)
Do di: m—k* = 1353
= (m+k)(m-k)= 123.11=41.33 (k+tm <200)
(0,25diém)
m+k =123 m+k =41
= |m-k =11 hodc |m-k= 33

m=67 3 m =37 4
& k=56 hoac (k= 4 (0,25diém)

Kétluan dyng abcd =3136
(0,25diém)

o Biaid (4 diém):

V& honh dyng
(0,25diém)
1
HA'BC ,
2) Simc _2 _ HA )
S.-\B(.‘ l AA'BC AAI ’
2
(0,25diém)
SH&B HC' s = HB D
Tuong tw: o =~ ;s o=
SAB('.' CC SABC BB

(0,25diém)
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HA" HB" HC' Sy Suwm  Suc |
AA" BB CC' Sy Sape Sasc

(0,25diém) )
b) &p dung tonh chét phon gioc vao coc tam gioc ABC, ABI, AIC:
BI_AB AN Al CM _IC
IC AC'NB BI'MA Al

(0,5diém )
Bl AN CM AB Al IC AB E—l

IC’NB MA AC Bl Al AC BI
= BLAN.CM = BN.ICAM
¢)V& Cx LCC’. Goi D la diém ddi ximg cua A qua Cx
(0,25diém)
-Ching minh dugc gic BAD vuung, CD = AC, AD =2CC’
(0,25diém)
- X6t 3 diém B, C, D ta ci: BD< BC + CD
(0,25diém)
-ABAD vuung tai A non: AB*+AD” = BD’
= AB’+ AD’ < (BC+CD)’
(0,25diém)
AB*+4CC’* < (BC+AC)’
4CC** < (BC+AC)* — AB’
Tuong tu: 4AA” < (AB+AC)* - BC?
4BB’* < (AB+BC)’— AC’
(0,25diém)
-Ching minh dugc : 4(AA’*+ BB’ + CC*%) < (AB+BC+AC)
(AB+BC+CA)" 4
AA”+BB”+CC?

(0,25diém)

p=4

(0,5dicm )
(0,5di¢m )

(¢éang thic xayra & BC=AC,AC=AB,AB=BC « AB=AC=BC

&  AABC déu)

pé SO 44
Cdu I: (5dicm) Tim s6 ty nhién ndé:
a, A=n’-n"+n-1 14 s6 nguyén td.
4 3 2 r
b, B="* +,2”2+6”‘2 C6 gia tri 12 mot sb nguyén,
n o+
c, D= n’-n+2 1a s6 chinh phuong. (n>2)
Cau 2: (5diém) Chirng minh rang :
a b € —1 biét abe=1

+ +
ab+a+1 be+b+1 ac+cec+l

b,  Véiatb+c=0 thi a*+b'+c*=2(ab+bc+ca)’
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a b ¢ _¢ b a
ot —+—+

c, 2
. b ¢ a b a c
Cdu 3: (5diém) Giai cac phuong trinh sau:
x—214 x-132 x-54
a, + + =0
86 84 , 82
b, 2x(8x-1)7(4x-1)=9

c, X*-y™+2x-4y-10=0 véi x,ynguyén duong.

Cdu 4: (5diém). Cho hinh thang ABCD (AB//CD), 0 la giao dlem hai duong

chéo.Qua 0 ké dudng thang song song véi AB cat DA tai E,cit BCtai F.
a, Chung minh chn tich tam giac AOD bang dién tich tam gidc BOC.

b. Ching minh: — +

1 2
BCD EF

¢, GoiKla diém bét ki thudc OE. Néu céach dung duong théng di qua Kva chia doi
dién tich tam giac DEF,

Ciu Néi dung bai gidgi Diém
a, (Idlcm) A=n’ n+r1 1= (n +1)(n-1) 0,5
Dé A 1a s6 nguyén t6 thi n-1=1 < n=2 khi d6 A=5 0,5
b, (2di€m) B=n"+3n I 0.5
B c6 gia tri nguyén <> 2! n’+2
i n™+2 1 uéc tu nhién cia 2 0,5
CL‘_‘;l n*+2=1 khong c6 gia tri thoa man 0,5
(diem) | gose n?42=2 «  n=0 Véi n=0 thi B c6 gi4 tri nguyén. 0,5
¢, (2diém) D=n’-n+2=n(n"-1)+2=n(n+1)(n-1)(n"+1)+2
—n(n-1)(n+1) [1r* —4)+ 5] +2= n(n-1)(n+1)(n-2)(n+2)+5 n(n- g;
D(n+1)+2 ’
Ma n(n-1)(n+1)(n-2)(n+2:5 (tich 5s6 tu nhién lién tiép) 0.5
Va5n(n-1)(n+1:5 Vay D chia 5 du 2 :
Do d6 s6 D ¢6 tan cung 1 2 hodc 7nén D khong phai sé chinh 0.5
phuong ’
Viy khong co gia tri nao ciia n dé D la s6 chinh phuong
a, (1diém)
a b ¢ ac abe ¢
_ . . _ S . _
ab+a+1 be+b+1 ac+c+1 abc+ac+c abe’ +abc+ac ac+c+1 | 0,5
_  ac N abc N c :abc+ac+1:l
l+ac+c¢ c+1+ac ac+c+1 abc+ac+1 0,5
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b, (2diém) atb+c=0= a’+b*+c’+2(ab+ac+bc)=0 = a’+b*+c’=-

2(ab+ac+bc) 0.5
= a*+bh+ct2(a’b+a’ctHbict)=4( a’b+a’c b ) +8abe(atb+c) Vi
atb+c=0 0.5
Cau2 | = a*+b*+c'=2(a’b™+a’c™+b’c?) (1) 0.5
(5diém) | Mt khac 2(ab+act+be)™=2(a’b +a’c +b’c’)+4abc(atb+c) . Vi
atb+c=0 0.5

—2(ab+ac+be)’=2(a’b +a’c’+b’cY) (2)
T (1)va(2) = a'+b*+c'=2(ab+ac+be)’

¢, (2diém) ap dung bat dang thie: x*+y” >2xy Daubang khi | 0,5

X=y 0,5
S Y P R KO 0
b~ ¢ b ¢ ¢ b~ a b a b

b cb b

C 42 2257227

a ac a 0,5

Cong ting ve ba bat dang thire trén ta co:

P CAILILIS P VLR L)
b- ¢ a c b a

=t 2+ —+
b ¢ a ¢ b a

x—214 x-132 x-54
+ +

a, (2diém) =6
86 84 82
x—-214 x—-132 x—54 1.0
-1 -2 -3)=0 ’
( 86 )+ ( 84 )+ ( 82 )
x—300+J|:—300+Ju:—300=0 0.5
86 84 82
= (x-300)(81—6+ é + 81—2] —0 <x-300=0 <x=300 Vay S={300} |05
b, (2diém) 2x(8x-1)"(4x-1)=9

& (64x7-16x+1)(8x7-2X)=9 <> (64x7-16x+1)(64x7-16x) = 72 0.5
Cau3 | Pat 64x™-16x+0,5=k Ta cé: (k+0,5)(k-0,5)=72 =k’=72,25 0,5
(5diém) | < k=+8,5
Vi k=8,5 tacé phuong trinh: 64x7-16x-8=0 < (2x-1)(4x+1)=0; = | 0,5
L
2 4 0,5
V6i k=- 8,5 Ta c6 phuong trinh: 64x°-16x+9=0 < (8x-1)"+8=0 v
nghi¢m.

1 -1
Vay S=/-
ay S {2,4}
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¢, (1diém)  x-y™+2x-4y-10 = 0 & (x+2x+1)-(y +4y+4)-7=0
& (x+1)-(y+2) =7 < (x-y-1)(x+y+3) =7 Vix,y nguyén 0,5
duong
Nén x+y+3>x-y-1>0 = x+y+3=7 vax-y-1=1 =x=3 ; y=1 |05
Phuong trinh ¢6 nghi¢m duong duy nhat (x,y)=(3;1)
a,(1diém) Vi AB//CD =S DAB=S CBA B 05
(cung day va cung duong cao) 05
= S DAB -SAOB = S CBA- SAOE K Q F
Hay SAOD = SBOC
N M 0.5
q
D 1,0
0.5
X b, (2diém) Vi EO/DC = £9 - 419 Mg khic AB/DC 10
Ciud DC  AC
(5diém) | 4B _A0 4B 40 _ AB _A0__EO__ 4B |,
DC oOC AB+BC AO+0C AB+BC AC DC AB+DC
EF AB AB+ DC 2 1 1 2
= = = == ———=—
2DC  AB+DC AB.DC; EF DC AB EF
¢, (2diém) +Dung trung tuyén EM ,+ Dung EN//MK (NeDF) +Ke
duong thang KN 1a duong thang phai dyng
Chirng minh: SEDM=S EMF(1).Goi giao cua EM va KN la I thi
SIKE=SIMN
(cma) (2) T (1) va(2) = SDEKN=SKFN.

éE THI SO 45

Bai 1: (1.5d) Phan tich da thirc thanh nhan tur
a) x> —xz— 9y* + 3yz.
b) 4xt +4x° - X - x

Bai 2: (2.5d) Cho biéu thirc.

X7 +3x 3 1 6x
P:( 3 2 T 2 ) ! 2 '
X7 +3x +9x+27 x 49 x=3 x’=3x +9x-27

a) Rut gon P.

b) Véi x >0 thi P khong nhan nhirng gié tri nao?

c) Tim cac gi4 tri nguyén cia x dé P ¢ gid tri nguyén.
Bai 3: (1.5d) Giai phong trinh.

a)x’ —3x"+4=0
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b) [l+-1-){l+-l-)[l+-l-}..l+- |23t
1.3 2.4 3.5 x(x+2)) 16

Bai 4: (/d) Giai phong trinh.

Cho3sba b,cla3sd dong nho hon 2.
Ching minh ring 3 s6 a(2 - b); b(2 — ¢); ¢(2 — a) khong thé ddng thdi 16m hon 1.
Bai 5: (3.5d)
Cho tam giac ABC vuodng tai A, goi M la mot diém di dong trén canh AC, tr C v¢é d-
ong thing vudng goc voi tia BM tai H, cét tia BA tai O.
Chirng minh r‘éing:
a) OA.OB = OC.OH
b) @ c6 s6 do khong ddi.
¢) Téng BM.BH + CM.CA khéng ddi.
Biéu diém va dap 4n toan 8
Bail: (1.5d)
Ciua: (0.57d)

= (x- 9y”) — (xz - 3yz) 0.25d
= (x - 3y)(x + 3y) — z(x - 3y) 0.25d
=(x-3y)(x+3y-2) 0.25d
Caub: (0.754)
= x(@x’+4x - x - 1) 0.25d
= xlax? (x+1)=(x+1)] 0.25d
=x(x+ l)(4x2 -D)=x(x+1)2x-1)2x + 1) 0.25d
Bii 2: (2.5d)
Ciua: 1d
- [(xrf;;(i 3" x13+ 9} : Li 3 (_r_s)?} +9}] 0.25d
_ x+3  x'+9-6x 0254

xP 49 (JC—SX.J{3 +9)

_ Xx+3 (A‘—3)(X3+9) 0.25d
X' +9 (x—B}: .
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_ x+3
x=3

Cau b: (0.75d)

x+3

P= Px-3P=x+3

x=3
P-Dx=3P+1)
<= 3(P+1)
P-1
3(P+1)

Tacd: x>0 < x= >0=
P-1 P-1

P+1>0
P-1>0 P>1
e
P+1<0 P<1

P-1<0

Vay khong nhan gia tri tir -1 dén 1.
Ciuc: 0.75d PKXD: x#43

pP= X+3 _x-3+6 —1+ 6
x=3 x=3 x=3

P nhén gi tri nguyén< x -30€U (6) =  {+1:42:43;+6}

Tu d6 tim doc xe {4;2;5;1;6;0;9;—3}

Két hop vo1 B/C x #+3; xez tadoc.

X € {4;2;5,1;6;0,9}

Viay xe {4;2;5;1;6;0;9} thi P nguyén.

Bai 3: Giai phong trinh (1.54d)

Ciua: (0.75d)

- Pa doc vé dang tich: (x + 1)(x - 2)* =0

[x:]

T

x=2

Vay phong trinh c6 nghiém: x =1; x =2

Cau b: (0.75d) PK:xeN™

- Pa vé dang 2—_.3—_‘4—_”.(x+1}-‘ _31
132435 " x(x+2) 16

0.25d

0.25d

0.25d

0.25d

0.25d

0.25d

0.50d

0.25a

0.25d
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2(x+1) 31
Lo =
x+2 16

0.25d

Tir d6 = tim doc x = 30 (m xeN")
Vay phong trinh c6 nghi¢m: x = 30 0.25d
Bai4: (/1d)
Giastr a2-b)>1; b.(2—-¢c)>1; C2-a)>1
= abc(2-b)2-c)2-a)>1 (1) 0.25d
vi0<a<2nén2-a>0.

Do a+(2—-a)=2khong doi, suy ra a(2 — a) 16n nhat.
s a=2-a < a=1
Tong ty b(2—-b)lénnhit & b=1

c(2—c) lén nhat < c=1

Viaya(2-a).b(2-b).c2-c)<l.1.1=1 2)
Déu “=" xay ra khi va chi khia=b =c =1 0.25d

(1) va (2) mau thuan nhau.
Do d6 3 s6 a(2-b); b(2—-c); c(2—a) khong thé

ddng thoi 16n hon 1 0.25d
Bai 5: (3.5d) C

Ciua: (1d)
Ching minh: ABOH¢7 A COA (g.g) 0.5d

_, 0B _0I _ HA.0B=0C.0H 0.25d
0oC 04
Cdub: (1.25d)
0B O (quy ra tir ABOHCZ A COA)
0oC 04

04 0H
- =
0oCc 0B

0.25d
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- Chirng minh A OHA ¢7 A 0BC (c.g.c) 0.25d
N N ,
= OHA =0OBC (khong doi)
Cauc: (1.254)

V& MK 1 BC
BM BK
- A BKM7 A BHC (e. BM _ BK
(g g) = BC BH
— BM.BH=BC.BK (1) 0.5d
A CKM(2 A CAB (g.9) 0.25d
M _CK __CM.CA=BC.CK () 0.25d
CB CA

- Cong ting vé cua (1) va (2) ta doc:
- BM.BH+CM.CA=BC.BK+BC.CK
=BC. (BK + CK) = BC” (khéng déi) 0.25d

¢E THI SO 46

Cou 1: (4,0 diém)
Phon téch coc da thire sau thanh nhon tir :
a) 3x" —7x +2; b) a(x”+ 1) —x(a” + 1).
Cdu 2: (5,0 diém)
Cho biéu thic :

A_(2+x 4x? 2-x . x2—3x)
2 —x x2 -4 2+ x  2x?-x?

d) Tom éKXé roi ryt gon bicu thirc A ?

¢) Tom gio tri ciia x dé A > 0?
f) Toénh gio tri ciia A trong truong hop : [x - 7| = 4.
Céu 3: (5,0 diém)
¢) Tém x,y,z thoa mon phuong tronh sau :
9x* +y* +22° — 18x + 4z - 6y + 20 = 0.

d) Cho X+2+7=1 va 2+2.€ -0 Ching minh ring : =+ + % =1,
a b ¢ X y =z a b

Cou 4: (6,0 diém)
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Cho honh bonh hanh ABCD cu duong chdo AC 16n hon dudong chdo BD. Goi E,

F lan lugt 12 honh chiéu cia B va D xudng dudng thing AC. Goi H va K lan luot 12

honh chiéu cia C xudng dudng thang AB va AD.
d) T gioc BEDF 1a honh g& ? Hoy chirg minh diéu da ?

¢) Chirng minh rang : CH.CD = CB.CK
f) Ching minh rang : AB.AH + AD.AK = AC~.

HUONG DAN CHAM THI
Noi dung dop on éiem
Bail
a 2,0
X - TIX+2=3x"-6x—Xx+2 = L0
=3x(x -2) - (x - 2) 05
=(x-2)(3x-1). 0.5
b 2,0
ax +l)—x(a"+l)=ax"+ta—ax—x= 1,0
=ax(x-a)—(x-a)= 0.5
=(x - a)(ax - ). 0.5
Bai 2: 5,0
a 3,0
¢KXé :
2—-x#0
x'—4%0 x#0
124x20 oJxz2 1,0
x*=3x#0 x#3
2x7 x> £0
24x  4x 2-x. x-3x. (2+x)+4x’-(2-x) x¥(2-x)
A= - — : = . =
(2—x x' -4 2+x) (2x3—f) 2-x)(2+x) x(x—-3) 1.0
4x* +8x  x(2-x)
2-0Q2+x) x-3 0
C Ax(x+2)x(2-x)  4x°
2-x)2+x)(x-3) x-3 0’25____
Viy v6i x#0,x#42,x 23 thy A= 0.25
xX—-
b 1,0
Vi x#0,x#3,x#42: 4> 06050 0,25
x_ B
< x-3>0 0,25
& x > 3(TMDKXD) 0,25
Vay voi x >3 thod A > 0. 0,25
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c 1,0
x—7|=des| 7T 0.5
AT -4 ‘
x = 11(TMDKXD) 025'
x = 3(KTMDKXD) '
Véix=11ths A= = 0,25
Bai 3 50
a 2,5
Ox" +y +22 — 18x+4z-6y+20=0 ]
> (OX - 18X +9)+ (Y —6y +9)+2(z +22+ 1) =0 1.0
S9x-1)Y+(y-3)+2(z+1)=0(% 05
Do: (x=1)20:(y=320:(z+1)* =0 05
Non: () x=1;y=3;2=-1 0,25
Vﬁy (x:‘Yaz-) - (la39_1)' 0'25
b 2,5
Tur : £+£+£=0c>—ayz+bxz+cxy=0 0.5
X y z xyz -
<ayz+bxz+exy =0 0,25
Tacu: R P YA | 0.5
a b ¢ a b ¢
<:>x_:+£+z_:+2(£+£+£)=l 0,5
a b ¢ ab__ac _bc )
C>£+£+i+2cxy+bxz+ay::l 0.5
a b abe T
X v L2 (dfem) 0,25
a b
Bai 4 6,0
H
B ¢ 0,25
o
E
Ad y [
b K
a 2,0
Ta ct : BE L AC (gt); DF L AC (gt) => BE / DF 0.5
Chirng minh : ABEO = ADFO(g—c-g) 05
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=> BE = DF 025
Suy ra : Tt gioc : BEDF 1a honh bonh hanh. 0,25
b 2,0
Ta ci: 4BC =4DC = HBC = KDC 0.5
Chirmg minh : ACBH || ACDK(g - g) 1,0
S _CK . cnep=ck.cB 0,5
CB
1,75
Ching minh : AAFD | AAKC(g - g) 0,25
AF 4K
=2 = AD.AK = AF.A
= YT: = C 0,25
Ching minh : ACFD I AAHC(g - g) 0,25
Sk Al 0,25
CD  AC
Ma:CD=AB =L g a1 —crac 0,5
AB  AC ,
Suy ra: AB.AH + AB.AH = CF.AC+ AF.AC = (CF + AF)AC = AC" 0.25
(dfcm). '

¢E THI SO 47

Bai 1(3 diém): Tém x biét:
a) X" —4x +4=25
x—17 x-21 x+1
b) + + -
1990 1986 1004
c) 4°-122+32=0

. 1 1 1
Bai 2 (1,5 diém): Cho x, y, z dui mot khoc nhau va < + ; + . =0,

2 Xz Xy
X +2yz y’+2xz z°+2xy

Témh gio tri cua biéu thirc: A =

Bai 3 (1.5 diém): Tom tat ca coc s6 chénh phuong gébm 4 chir s biét rang khi ta
thom 1 don vi vao chir s6 hang nghdn , thom 3 don vi vao chit sé hang tram, thom 5
don vi vao chit ) hang chuc, thom 3 don vi vao chir s0 hang don vi, ta van dugc mot
s6 chénh phuong.

Bai 4 (4 diém): Cho tam gioc ABC nhon, coc duong cao AA’, BB’, CC’, H 1a truc
HA' HB' HC'

+ +
AA' BB CC
b) Goi Al la phon gioc cua tam gioc ABC; IM, IN thir ty 1a phdn gioc cua gac AIC va
giuc AIB. Chirng minh rang: AN.BL.CM = BN.IC.AM.
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(AB+BC+ CA)* 54
AA"”+BB”+CC?

¢) Chirng minh rang:

é&P &N éK THI CHON HOQC SINH GIOI
o Bai (3 diém):

a) Ténh dyng x =7; x = -3 (1 diém
) ..
b) Ténh dyng x = 2007 (1 diém
) .
)4 —122"+32=0 <2°2"-42"-82"+48=0 (0,25diém )
&2'2"-4)-82 -4 =0 & (2"-8)2" -4 =0 (0.25diém )
o2 -2H2"2)=0 2" -2°=0hoac2"-2"=0 (0,25diém )
e 2°=2"hoac2'=2" o x=3;x=2 (0,25diém )

o Bai2(1.5 diém):

1 1 1 +yz+ .
—+—+—=0:>w=0jxy+yz+x2=0zyz=—xy—xz (0125(1161'1'1)
X y z Xyz
x2+2yz - x2+yz—xy—xz = X(x—y)lz(x—-y) = (x=y)(x—2) (0,25diém )
Tuong tu: y'+2xz = (y—x)(y—2) ; Z+2xy = (z—x)(z—Y) (0,25diém )
, Yz XZ Xy 2
Do di: A = + + 0,25d@iém
x-¥x-2) (-0G-2  (2-0-y) ( )
Ténh dyng A = 1 (0,5 diém
)

o Bai3(1,5 diem):
Goi abed 12 s6 phai tom a, b, ¢, d€ N, 0<a,b,c,d<9,a#0
(0,25diém)

, voik, m€N, 31<k <m <100

Ta c{: abed =k

(a+] D(b+3)(c+5)(d+3)=m (0,25diém)
abed =k’
= _—
" abecd+1353=m?
(0,25diém)

Do di: m—k* = 1353
= (m+k)(m-k) = 123.11=41.33 (k+m <200)
(0,25diém)
1[ m+k = 123 hogc {m+k =41
=
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m-k=11 m-k = 33
m=67 < m =37
ho; 4
sl k=56 % {kz 4 (0,25diém)
Két luan dyng abed =3136

(0,25diém)

o Bai4 (4diém):
V& honh dyng
(0,25diém)

HA'BC HA'

TAAY

Ty
2) Sksc _ 2
S:\B(, 1 AA‘ BC
2
(0,25diém)
SH»\B _ HC' S

Tuong tu: o  Sune _ HB
) S)’\B( CC! ' ABC BB'

(0,25diém)
HA‘ + HB‘ + HC‘ — SHRC + SHAR + SH;‘\C :1
AA" BB CC'" Sy Sppe Sasc
(0,25diém) ,
b) &p dung tonh chét phon gioc vao coc tam gioc ABC, ABI, AIC:
Bl _AB AN Al CM _IC
IC AC'NB BI'MA Al
(0,5diém )

BI AN CM _AB Al IC_AB IC _

IC'NB'MA AC BI'AI_AC BI (0,5 Jidm )
(0,571 Im)

= BLAN.CM = BN.ICAM
¢)VE Cx LCC’. Goi D la diém ddi xtng cua A qua Cx
(0,25diém)
-Chung minh dugc guc BAD vuung, CD = AC, AD =2CC’
(0,25diém)
- X6t 3 diém B, C, D ta ci: BD< BC + CD
(0,25diém)
-ABAD vuung tai A non: AB*+AD”* = BD*
- AB’+ AD’* < (BC+CD)’
(0,25diém)
AB*+4CC* < (BC+AC)’
4CC** < (BC+AC) - AB®
Tuong ty: 4AA” < (AB+AC) - BC’
4BB’* < (AB+BC)’— AC’
(0,25diém)
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-Chirng minh dugc : 4(AA"+ BB’ "+ CC™) < (AB+BC+AC)
(AB+ BC + CA)’ >4
AA”+BB”+CC”
(0,25diém)
(¢ang thirc xayra & BC=AC,AC=AB,AB=BC « AB=AC=BC
o AABC déu) A

*Chy ¥ :Hoc sinh ct thé giai coch khoc, néu chénh xoc thd huéng tron sb diém
cou du.

¢E THI SO 48

Bai 1: (6 diém)
Giai cac phuong trinh sau:
a,2(x+5)-x"-5x=0
b, L +2= 2x-3
x-1 l-x

¢, [x - 4|+ [x -9 =5
Bai 2: (4 diem)

Giai bit phuong trinh x+> =1 < **1_(_2)x v&im 12 hing sb.

m m

Bai 3: (3 diém)
Hai canh ctia mét hinh binh hanh c¢6 d¢ dai la 6cm va 8cm. Mot trong cac dudong cao
0 do dai la Sem. Tinh d§ dai duong cao thir hai.
Bai4: (3 diem) 4

Mot voi nude chay vao mot bé khong cé nude. Cung liuc d6 mdt voi nudce khac

s a1 A .o s . . M 4 . . s . s
chay tir bé ra. Moi gio lugng nude chay ra bang 3 lrong nude chay vao. Sau 5 gidy

. 2 e ; Zorrsr A LALLA . . e e a1,
nudc trong bé dat tai 3 dung tich bé. Hoi néu bé khong c6 nudc ma chi mo voi chay

vao thi bao lau bé day?

Bai 5: (4 diém)

Cho tam gidc ABC c¢6 A =2B. Goi BC =a, AC =b, AB = ¢. Chirg minh h¢ thirc a* =
b* + bc.

¢eP eN
Bai So lugc 101 giai Diém
Bai | |a, Pua vé phuong trinh tich. 1
(6 Giai duge x =-S5 hoacx =2 1
diém) | b, DPKXD: x =1, 0,5
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Véix #1 tacod L+2=3_2xc>1+2(x—1)=3—2x<:> 4x=4x=1 l
) x—1 x-1 0,5
Ta thay x = 1 khong thoa man DKXD. Vay phuong trinh vo
nghi¢m.
¢, Nhan xét |x - 4] = x—4v0‘1x24 Vi [x-9= x—9v0‘1.x29
4—x véix <4 9—x v6ix<9 0,5
-Véoix<4tacod|x-4|/=4-x; [x-9/=9 - x nén phuong trinh co6
dang 0,5
4-x+9-x=5<=>-2x=-8 <=>x =4 (khong thoa man)
-Véid<x<9tacod|x-4/=x-4; [x-9]=9 - x nén phuong 0,5
trinh c6 dangx -4 +9-x=5 <=>35=35 (ludn dung)
-Véix>9tacod|x-4/=x-4; [x-9=x-9 nén phuong trinh c6 | 0,5
dang
X-4+x-9=5 <=>2x=18 <=>x =9 (thoa man)
Vay tap nghiém cta phuong trinh la S = {x 14 <x <9}
Bai2 | x=l X+l e m-lr<2 (1)
- “ m m m 1
im) | _Néum<1lvam=0thim-1<0.Khidé(l) x>
m(m—1) 0,5
-Néum>1thim-1 >0.Khido (1) ex<
’ m(m—1) 0,5
-Néum=1thim-1=0.Khidé (1) & 0x <2 (Iuén ding v&i moi
X). 0,5
Két luéan:
-Véim<1vam = 0 thi tap nghiém 13 S = Jx|x>—2
m(m—1) 0,5
- Véim = 0 thi biéu thirc vo nghia. 0.25
~Véim > 1 thi tap nghiém 13 S = x| x<—2 ’
m(m—1) 0.5
-Voim=1thiS=R 0.25
Bai 3 |-V¢hinh:
(3 8cm B 0,5
diem)
TK
D H C

Gia sir ABCD la hinh binh hanh ¢c6 AB = 8cm, AD = 6cm va ¢
mot duong cao dai Scm .

Vi5 <6 va5<8nénco thé xay ra hai truong hop:
AH = 5cm. Khi do S = AB.AH = BC.AK hay 8.5 =6.AK => AK
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-5 (em) 1
AK =5cm. Khid6é S=AB.AH =BC.AK hay 8. AH=6.5=>AH=| 0,5
15
1 (cm)
A \ . -y oaa o gae g 20 . 15
Vay duong cao thir hai c6 do dai la 3 cm hoac " cm
Bai 4 | Goi thdi gian voi nudce chay day bé 1a x(gid). PK: x >0 0,5
B | Khidé 1 giv voi d6 chay duoc L bé
diém) X
1 gid voi khéc chay ra lugng nudc bing Si bé. 0,5
X
Theo dé bai ta co phuong trinh (l—i}j -1 0.5
x 5x 8
Giai phuong trinh tim duge x = 8 (TMDK x>0) 1
Vay thoi gian dé voi chay day bé la 8 gio. 0,5
Bai 5 |- V¢ hinh ding 0,5
(4 E Hé thtc a® =b” +bc<=>a"=b (b +c¢c| 025
diém) ,
Trén tia doi cua tia AC lay diém E sao
AE =c,suyraCE=b +c. 0,25
Khi d6 ABE =E (do tam giac ABE car
BAC = ABE + E (goc ngoai tam giac) n
A=2E. 0.5
Theo gia thiét A=2B. Vay E=ABC. | ;5
Chirng minh dugc ABCE ~~ AACB ( 1
suy ra BC_CE L B =ACCE 0,25
AC BC
hay a=b (b +c¢) 025

¢E THI SO 49

Baii1: (3 Giecdm ) Ryt gon biéu thirc

X—y 3x+y y-x

A = 7 T
xXy+y X —xy x+y

Bairi 2: (3 Gicom ) Giai phuong tronh

3x X, 3x
x=2 5-x (x-2)(x-5)
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Bawi 3: (3 Gieom ) Tom gio tri nguyon clia x dé phon thic ci gio tri la s6 nguyon
3 a2 19
g 3x —11x+8
. x=5
Bawi 4: ( 3 Gicom )
Sé hoc sinh tion tién cia hai khdi 7 va 8 1a 270 hoc sinh. Biét ring % s6

hoc sinh tion tién cia khdi 7 bang 60% sd hoc sinh tion tién ciia khdi 8. Ténh
s0 hoc sinh tion tién cia mdi khdi?
Baii 5: (4 Gicdm )
Cho tam gioc ABC. Goi D, E, F theo thir tu 1a trung diém cla AB, BC,
CA. Goi M, N, P, Q theo thtr ty la trung diém cua AD, AF, EF, ED.
a/ Tir gioc MNPQ la honh go? Tai sao?
b/ Tam gioc ABC c diéu kién g& thd MNPQ 1a honh chir nhat?
¢/ Tam gioc ABC cu diéu kién g0 th MNPQ 1a honh thoi?
Baiii 6: (4 Gicom )
Honh thang ABCD ciit AB//CD, dudng cao bang 12(m), AC LBD,

BD=15(m). ) ’
a/ Qua B ké duong thang song song vai AC, cat DC ¢ E. Chirng minh
BD*=DE.DH. Tuwr du ténh dd dai DE.

b/ Ténh dién tédch honh thang ABCD.

eAUP AUN VAi THANG eIEAM CHAEM

Bawr eaup aun eied
i m
1

3Gad g Xy 3x+yLy—x

x4yt X —xy x4y
*eéitukién: x#0:y#0x=ty

qo XY C3x4y y-x_ x-y 3x+y x-y 1

X -xp x+y y(x+y) x(x-y) x+y
__X-y 3x+y _ (x=»)x+(3x+y)y 1
y(x+y) x(x+y) xy(x+y) 1

_ X -3yt (x+y) _(x+y)
xy(x+y) xy(x+y) xy
2
Ga 3x R 3x _
x=2 5-x (x-2)(x-5)
* Tap xoc dinh:  x#2;x#5 0.5

1

Gv: Nguyén Vin T 121 Truwong THCS Thanh My



Tuyén tip dé thi HSG Todn 8

b/ Giay siry MNPQ lait hénh chiry nhaot thd MP = NQ

3x R 3x 0 3x  x N 3x ~0 1
x=2 5-x (x-2)(x-5) x=2 x=5 (x=2)(x-5)
©3x(x-5)-x(x-2)+3x =0 3x" ~15x—x* +2x+3x =0 0.5
&2 ~10x =06 2x(x-5)=0es |~ 0T
x-5=0<x=5¢TXD
Vagy §={0}
3
> 3 a2 11
(3 u) P 3x 11l+8:x1+2x—1+ 3 1
x-=5 x=5
AeZ < el x-5=%1£3 I
A‘_
*x-5=%1< xe{6:4) 0,5
*x-5=43c xe{8:2} 0,5
xe{2:4:6:8}
4
(3 @) | Goui s00 houc sinh tiedn tieon cuya khooi 7 latr x (houc sinh) (x > 0) 0,25
800 houc sinh tiedn ticon cuya khooi 8 lar 270 - x (houc sinh) 0,25
Ta cou phiryung tronh:
ix=Q(mo-x)@»g.xi(z?o-x] !
477100 4775
% =M<::>15:{=3240—12,t'<::>27x=3240 l
<> x =120 (Nhdn) 0,25
Vaoy s00 hotic sinh cuya khooi 7 lair 120 houc sinh, vair khooi 8 lar 0,25
270 — 120 = 150 houc sinh.
5
(4 u)
/
B c
a/
MN | | DF;MN =1DF
| = MN //PQ; MN = PQ. Vagy MNPQlatr honh
PQ/IDF;PQ == DF l
bdnh hatnh.
0,5
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Maur
AC

MP=AF=—
AB = AC =AB
NQ=A.D=7

** Hoaoc:

MN L MQ

MN [/BC }= AE 1 BC;déngthoi EB = EC

MQ//AE

Néntam gidc ABC cdntai A.

¢/ Giay sty MNPQ la homh thoi thod MN = MQ

B AE
MN =M & E2EAE o ap - Lpe
4 2 2

ok . MPL1LNQ< AC LAB
Hoaoc: » . ,
Vaytam gidc ABC vuéng tai A

Vaoy tam giawc ABC cadn taui A thd MNPQ lar honh chiry nhaot.

Vaoy tam giauc ABC vuoong taui A thd MNPQ latr honh thoi.

0,5

a/ Key BH L DC
DH® =BD’ -BH’ =15"-12° =9’
= DH = 9(:?:)
Xeut tam giayc BDH vatr tam giayc EDB
BHD = DBE = 1v
%DE chung
= B0 D pp =B _25(m)
DE BD DH

}::» ABDH #AEDB

b/

s 1

ABCD — A
2

_ L pE.BH =l-25-12=150(m)
2 2

(Ab‘ + DC) BH

0,5

0,5
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