CONG TY CO PHAN GIA0 DUC THANG TIEN THANG LONG

2014 -2015

PE THI HSG LGP 9
QUAN 3 - (2014-2015)

Thoi gian: 150 phait
(NGAY THI: 05/10/2014)
Bai 1:
a) Chung minh 2\/a_ >+a+1++a-1 (a > 1)
Ap dung cAu trén d€ so sanh A va B.

A= %\/2013 +2011+2009 +2007 +...+3+V1

B =+/2012 ++/2010 + /2008 +...+ /4 +2

2013° N 2013
2014 2014
Bai 2: Giai phuong trinh va hé phuong trinh

a) 2xV/x+2 +15=3Jx+2 +10x
2

b) 1/X?+»\/x2—4 =8-x°

x2+y2+ﬁ:1

c) Xty
Jx+y =x2-y

Bai 3: Cho x, y > 0 va x +y =1. Chitng minh riing : S(X4 +y4)+i >5
Xy

b) Tinh C= \/1+20132 +

3
>+ —+2xy

Bai 4: Cho x, y>0va x+y<2.Tim gid tri nhé nhit ciia A=—
x’+y> Xy

Bai 5;: Cho A(x) —x* “14x> +71x* —154x +120

a) Phan tich A(x) ranhéan tu.
b) Chitng minh A(x) chia hét cho 24 v4i moi x nguyén.

Bai 6: Cho AABC nhon (AB < AC) duong cao AD. Goi M, N theo thi ty la di€m ddi xitng cia D
qua AB, AC. Poan thing MD cit AB tai E, ND cit AC tai F, MN cit AB, AC lan lugt tai I, K.

a) Ching minh: AAEF > AABC
b) Ching minh: S, =S, .sin’ B.sin’ C

¢) Chitng minh: B, C, K, I cung thugc 1 dudng tron. Xdc dinh tAm O ciia dudng tron nay.

d) Bié€t ABC=60" ; ACB=40". Tinh AOB
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HUGNG DAN PE THI HSG LGP 9

QUAN 3-(2014-2015)

Bai 1:
a) Ching minh 2\/a_> Ja+l++a-1 (a>1)

Ap dung cAu trén d€ so sanh A va B.

A= %\/2013 +2011+2009 +2007 +...+3+V1

B =+/2012 ++/2010 + 2008 +...+ /4 + 2

Ta cé: 2\/3_ a+l+a— <:>4a>(a+1)+2 (a+1)(a 1)+ ( )
<:>4a>2a+2,[(a+1)(a—1)<:>a> a’-1<a’>a’ —l(b it dang thiic dung)

Ap dung cau trén, ta cé:
{2013 > 2012

242011 > /2012 ++2010
242009 > /2010 + /2008

2%>\E+\E
2ﬁ>\5+\/§

— 2013 +2(x/2011 +42009 £+ 3 + \/i) > 2(42012 +42010 +...+ V4 +2 )
o %\/2013 #2011 42009 + /2007 +... + 3 + 1 > 2012 +42010 +...+J4 +2

<A>B
2
b) Tinh C= J1+20132 + 2013 +%
2014 2014
2 2
C:\/1+20132+2013 2013 \/(1+2013)2—2.2013+2013 2013
20147 2014 2014 2014
_ Jaoay 220102083, 20137 2013 _ [, 2013 2013
2014|2014 ) 2014 2014 2014
_ 20142013 2013 414
2014 2014

|| Bai 2: Giii phwong trinh va hé phwong trinh:

Trang 2|  Hoc Sinh Giéi Lép 9 — Vong 1 - Quén 3



CONG TY CO PHAN GIA0 DUC THANG TIEN THANG LONG |2014 -2015

|| a) 2xy/x+2 +15=3Jx+2 +10x

Piéukién: x>-2
pt < 2x4/x+2 —3yJx+2 +15-10x =0
e x+2(2x-3)-5(2x-3)=0

<:>(2X—3)(M—5)=0

2x-3=0 x=> (nhan) 3
& & 2 .Vay S= 5;23

Vx+2-5=0 x =23 (nhﬁn)

2
b)1’%+x/x2—4 =8-x°

. >2
Piéu kién : x2—420<:>x224<:{x

Cédch 1:
Piat: \x* -4 =y(y20). Tacé : x* —4=y’ < x* =y® +4.Phuong trinh tré thanh :

2
2 +2
ﬂ/yf:‘ﬂy =8-(y* +4) = ¥=4—y2 @y—;z=4—y2 > y+2=8-2y

<:>2y2+y—6:0<:>y:g(nhan ,y:—2(loai).

. V(S’iy:g: x2—4:g<:> zcx:ig(nhan)

Cach2:
Véi diéu kién trén phuong trinh tré thanh :

x4 216-2x & (\/;Hu)z ~16-2x?
@‘mu‘:m—zxz@2x2—14+m=0(vi «/ﬂ+2>0)
= 2(x-4)+Vx¥=4-6=0
Pit t=+x*—4,(t>0) thi phuong trinh thanh :

20 +t-6=0<(t+2)(2t-3)=02t-3=0(vit+2>0)
S2(x - 4=3c4x’-16=9 <= 4x> =25

& X= i; (nhén)

5 5
Vay S={>;->
ay {2, 2}
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2 2

c)

X*+y L2
X

+ty

Ty =x?

-y

(2)

Piéukién:x+y>0va x*-y>0
(1) < (x+y) (X +y?)+2xy =x+y

X+y

3

)
2
)
)

»
+

y

+
<«

= (
(
(x
(
(

8 ¢ ¢ ¢

(x+y) 2xy}+2xy=x+y
—2xy(x+y)+2xy—(x+y)=0
(x+y) 1}—2xy(x+y—1):0
X+y (x+y )(x+y+1)—2xy(x+y—1)=0
X+y-— )[(x+y)(x+y+1)—2xy]:0

@(x+y—1)(x +y +X+y)=0

< x+y-1=0 (do X+y>0nénx2+y2+x+y>0)

Sx+y=1ly=1-x

thé vao (2), ta dugc:

\/i=xz —(1—x)<:>x2+x—2=0c>x=—2 hay x =1

Khi x = -2 thiy =1-(-2) =3 (nhén) vi théa x*-y >0
Khix=1thiy=1-(1)=0 (nhén) vi théa x°~y>0
Viy nghi¢m cua hé phudng trinhla (x ;y) = (-2;3) ,(150)

Bai 3: Cho x, y > 0 va x + y =1: Chitng minh rang : 8(x4 +y4)+i25

Xy

Ap dung bat dang thifc Co-si cho hai s& duong, ta c6:
x+y22«/xy ma x+y=1nén 122«/xy <:>124xyc>i24 (1)

Ap dung bit ding thic a>+b* >

Xy
(a+ b)2

, ta cé:

(x+y)2 i

(x2+vz)zj 2 } ()1

x*+yt>

<:>8(x4+y4)21

2

2 8 8

(2)

Tir (1) va (2), ta c6: 8(x* + y4)+i >5

Xy

Bai4: Cho x,y >0 va x+y<2.Tim gia tri nh6 nhit ciia A=

3
—— +— +2Xy
X +y~ Xy

1

x> +y?

A=

Xy

3 1 1 2 1
+—H+2Xy=| 5+ |+ —+2xy [+ —
X" +y" 2xy Xy 2xy

Trang 4|
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Ap dung bat ding thic 1 +l > 4 ,taco:
a b a+b
21 >+ 1 > 4 ~,Ma x+y<2 nén 21 - 1 > 4 =1 (1)

x*+y 2Xy_(x+y) x> +y’  2xy (2)2

Ap dung bt ding thiic Co-si cho hai s duong, ta cé:
i+2xy22 ,i-ny <:>i+2xy >4 (2)

Xy Xy Xy

Ap dung bat ding thic Cé-si cho hai s§ duong, ta cé:
x+y>24/ ma x+y<2 nén 2>2«f <::>1>xy{:>i>l (3)

2xy 2
Tw (1), (2) va (3), ta cé:

1 +L + i+2xy +L21+4+1
x*+y? 2xy) (xy 2xy 2

@AZ%.V@y Amin:% khix=y=1.

Bai 5:
a)

A(x) =x*—14x° + 71x* —-154x +120

=x*—2x’ —12x* + 24x* + 47x* —94x - 60x +120
=x’(x-2)-12x*(x—2)+47x(x-2) - 60(x-2)
= (x-2)(x*-12x* +47x - 60)

= (x=2)(x*=3x* —9x + 27x + 20x - 60)

= (x=2)[ x* (x—3) - 9x(x=8)+20(x~3)

= (x—2)(x~3)(x*-9x+20)

:(X—Z)(x—3)(x—4)(x—5)

Chitng minh A(x) chia hét cho .24 véi moi x nguyén.

Ta c6: (x—2)(x—3)(x—4)(x—5) 1a tich cia 4 so nguyén lién ti€p nén cé it nhat 1 sé chia hét

cho3 ; va trong d6 cé tich ciia 2 s6 chiin lién ti€p nén chia hé't cho 8.

Ma UCLN(3;8) = 1. Nén (x—-2)(x-3)(x—4)(x-5):3.8=(x—2)(x-3)(x—4)(x-5):24

Vay A(x)§24 v6i moi x nguyén.

Bai 6: Cho AABC nhon (AB < AC) dudng cao AD. Goi M, N theo thi tu 1a di€m déi xitng ctia D
qua AB, AC. Poan thiing MD ciit AB tai E, ND cit AC tai F, MN cit AB, AC l4n lugt tai I, K.

Trang 5
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A
. N
K
| F
M
E
B D O "C
| 2 Chitng minh: AAEF o> AABC
AD? = AEAB (...
Ta cé : ( ):AE.AB:AF.AC:ﬂzﬂ
AD? = AF.AC (...) AC AB
Xét AAEF va AACB, ta cé:
EAF = BAC(g(’)c chung)
AE AF = AAEF C/DAACB(c—g—c)
— = (cmt)
AC AB
| ) Chitng minh: S, =S, ,,..sin’ B.sin®C
2
S
AAEF 0 AACB= —AEF _ {ﬂ) (1)
ACB AD
sinADE = ﬂ AE AD
Ta cé: ‘:g = sinADE.sinACD = -
sinACD=——
AC

2
= SINADE.sinACD = E = sin”> ADE.sin> ACD = ﬂ
AC AC

bN

ADE= B(cimg phu BDE)
Ma

2
nén sin® B.sin’ C = (Ej (2)
AC
ACD=C

S
T (1) va (2), ta c6: —2E =sin’ B.sin® C= S, . =S, ,,.sin’ B.sin’ C
ACB

|| ¢) Chitng minh: B, C, K, I cung thugc 1 dudng tron. Xdc dinh tAm O ciia duong tron nay.

Xét AAMN, ta c6: AM = AN (vi=AD)
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AMN =ADI (...)

= AAMN cin tai A = AMN = ANM ma nén ADI=ADK

ANM=ADK (...)
= DA 1a tia phan gidc cia IDK
Ma DB _L DA nén DB la tia phan gidc ngoai cia ADIK
Xét ADIK, ta co:
IB la tia phan ngoai dinh I cia ADIK
DB Ia tia phan ngoai dinh D cia ADIK
IB va DB cit nhau tai B.

= KB Ia tia phan giac ctia IKD. :>BKD:%IKD

Ma CKD :%NKD() nén BKD + CKD =%(IKD+NKD) = BKC=%(IKD+NKD)

miit khac IKD + NKD =180’ (2 géc ké bil) nén BKC =90’ = AKBC vuong tai K.
= K e dubing tron dudng kinh BC (1)
Cmtt, ta c6 AIBC vudng tai L = I < duting tron dubing kinh BC (2)

Tw (1) va (2), ta c6: B, C, K, I € dubng tron dutng kinh BC
= tam O ctia dudng tron ngoai ti&p la trung diém caa BC.

|| d) Biét ABC=60" ; ACB=40'. Tinh AOB

batBD=a,a>0
Ta tinh duge AB=2a;AD =a+/3.

a3

Ta cé: tanACD = AD = tan40’ =—— = DC~2,06a
DC DC

Do d6: BC=BD+DC=a+2,06a=3,06a— BO :BTC =1,53a.
Ta chiing minh dugc di€m D niam giiia 2 di€ém B va O.
=DO+BD=0B=0D+a=153a—= OD=0,53a

Xét ADAOvudng tai D, ta cé:

AD axE

tanAQD = oD = tanAOD = ~3,27 = AOD ~ 7259’ = AOB ~ 72°59’

0,53a

# % HET % #
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