Cong Ty Co Phan Gido Duc Thing Tién Thiing Long |2015-2016

DE THI HSG LOP9—
QUAN BINH THANH (2015-2016)

v Thoi gian: 150 phut
Bai 1: (4 diém)
a) Rutgon: A= \f13+ J2+5{1+22 +\f13+ J2-5J1+22
b) Cho (x X +1)(y+\jy2 +1) =1. Tinhx +vy.
Bai 2: (5 diém) Giai phuong trinh:
a) V13—3x ++/3x—11=3x*—24x+50
b) x*—2x+3=(x+1)Vx*—3x+3
0) V22 +X+9+V2x° —Xx+1=x+4
Bai 3: (4 diém)
a) Choa, b, ¢ >0. Ching minh: a(1+b)+b(1+4c)+c(1+9a)>12abc .
b)

a’> b2 _(a+b)
e Cho a, b, x, y 1a c4c s6 thuc va x, y > 0. Chimg minh: — +— > .
X y X+Yy
eCho ba s thuc duong x, y, z théa mén X +Yy+z > 3. Ching minh rang;
2 2 2
X Y, Z > §
vz y+xz z+xy 2
Bai 4: (1 dlem) Gia ban cua mot hop but la 21.250 dong. Mimg ngay 30/4 ngudi ban giam gia 1an th nhat.
Dén ngay Qudc té thiéu nhi nguoi ban lai giam gia mot lan nira, nén gia ban chi con lai la 19.176 dong.
Ho1 mot1 lan ngudi ban giam gia bao nhiéu phan trim, biét rang sd phan tram mdi lan giam gia 14 sé chi c6
mdt chir sd.
Bai 5: (4 dlem) Cho diém A c6 dinh nam ngoai duong tron (O,R). Qua A vé dudng thang (d) LOA. Goi
M la diém bat ky trén (d). Tu M v& 2 tiép tuyén ME va MF véi duong tron (O) (E, F 13 2 tiép diém). Goi N
va B 1a giao diém cua EF véi OM va OA.
a) Chimg minh: ON.OM = OA.OB
b) V& tiép tuyén AD, AC dén (O) (C, D 1a 2 tiép diém). Chirng minh: C, D, B thang hang.
c) Xac dinh vi tri cia M dé S, nho nhat.
Bai 6: (2 diém) Cho tam giac ABC vudng tai A. Puong cao AH va trung tuyén BM cit nhau tai O, CO cit
AB tai D. Qua A v& duong thiang (d) song song voi BC. (d) cat CD, BM tai E va F.

a) Chung minh: EM—C%:
HC MA DB

b) Gia sit AC = BH, chitng minh CD la phan giac ACB.

¥ HET ¢
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e - )
Huong Dan Gidi:
PE THI HSG LOP 9 -
QUAN BINH THANH - (2015-2016)

Bai 1: (4 diém)
a) Rutgon: A= \f13+ J2+5{1+22 +\f13+ J2-5J1+22
A=\/13+\/§+5«/1+2\/§ +\/13+\/§—5«/1+2\/§ CA>0

s A? 213442+ 511 242 + 213+ V2 + 531+ 242 13442 =51+ 242 +13+ 2 =511 242
o A2 :26+2J§+2\/(13+J§)2—(5J1+TJ§)2

= A :26+2\/§+2\/169+26\/§+2—25(1+2\/§)

o A? =26+ 242 + 24146 - 242

o A2=26+ 202 +2,[(12-2)

o A? =26+2\/§+2(12—\/§)

< A? =50
= A=5y2(doA >0)

b) Cho (x+m)(y+\/yz_+l)=l. Tinh x + .

Ta cé: (X+M)(y+\/yz_+l):l
& (M—x)(Mer)(er\/yz +1) = X2 +1-X

(X +1—x2)(y+\/y2 +1) =X2+1-X

<:>y+\/y +1=x?+1-x (1)
Ta co: (x+ X2+ )(y+ v’ + )
(x+\/x +1)(\/y +1+y)(\f_ )
<:>(x+ﬁ)(y +1-— y) ﬁ

c>x+«/x2+1:\/y2+1 y (2)
Cong vé theo vé (1) va (2), ta co:
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y+«/y2+1+x+\/x2+1:x/x2+1—x+ vy +1l-y
S X+Yy=—X-Y
< X+y=0

Bai 2: (5 diém) Giai phuong trinh:

a) V13—3x ++/3x—11=3x>-24x+50

Didu kién: L<x <3
) 3. 3
Ap dung bat dang thire Co-si, ta co:

1+13-3x 14-3x
«/13—3x < =
2 2

1+3x-11 -10+3x
«/3x—11 < =
2 2

= J13-3x +/3x-11<2=> VT <2

Taco: 3x*—24x+50=3(x—4)" +2= VP >2
1=13-3x

Do d6, dé dau ="’ xayrakhi {1=3x-11<x=4
X+4=0

Vay S={4}
b) X*-2x+3=(x+1)Vx*—3x+3
it t=+Xx>—3x+3,t>0

=17 =x*-3x+3 < x* =t +3x-3.
Khi do, phuong trinh tré thanh:
t? +3x—3-2x+3=(x+1)t
S tPEXx=xt+t
S tP-xt+x-t=0
S t(t-x)-1(x-t)=0
o (t-x)(t-1)=0

{t:x
=
t=1
>0 >
THL t=x = Vx?-3x+3=x < XZ , & X>Oc>x:1
X°—=3X+3=X x=1
TH2:t=1= yXx* -3x+3=1<x* -3x+3=1<(x-1)(X—2) =0< x =1 hay X = 2(nhan)
Vay S={L2}

Q) V2X°+X+9+V2X2 —X+1=X+4
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2
a=+2x*+x+9 J ( lj +7—1>0

b=+2x*—x+1= ’2 x—— + >O

=2 9 B
:{ZZ g +X+1 =2x+8< (a— b)(a+b):2(x+4)@m
X +

Phuong trinh tré thanh:
(a—b)(a+b)

2
< 2(a+b)=(a-b)(a+b)
< (a+b)(a-b-2)=0
<a-b-2=0(doa+b>0)
<a=b+2

=X+4

a+b=

S 2X2 4+ x+9 =2X2 —x+1+42
:>2x2+x+9=(2x2—x+1)+4 2x2—X+1+4

S 22X =X +1=x+2

X>-2
=
4(2x% =x+1)=Xx* +4x+4

Bai 3: (4 diém)
a) Choa, b, ¢>0.Ching minh: a(1+b)+b(1+4c)+c(1+9a) >12./abc .

Tac6: a(l+b)+b(1+4c)+c(l+9a)>12abc
<:>a+ab+b+4bc+c+9ca212«/aﬁ
<:>(a+4bc)+(b+9ca)+(c+ab)212«/&1%

Ap dung bat dang thie Co-si, ta co:
a-+4bc > 2\/a.4bc = 4fabc
b+9ac > 2\/b.9ac = 6+/abc = (a+4bc)+(b+9ca)+(c+ab)>12abc
c+ab>2cab = 2./abc

Viy bét dang thire duoc ching minh.
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a’> b2 _(a+h)

b) i) Cho a, b, x, y 14 cac s thuc va x, y > 0. Ching minh: — +—> :
X Yy X+Yy

Taco: £+b_2_(a+b)2
X Yy X4y
a’y(x+y)+b*x(x+y) S xy(a+b)2
xy(x+Yy) CXy(x+y)
< a’xy+a’y? +b’x® + b’xy > a’xy + 2abxy + b*xy

< a’y® —2abxy +b°x* >0
< (ay - bx)2 >0 (bat dang thirc dung)

i) Cho ba s6 thuc duong x, y, z théa man X +y+z >3. Ching minh rang:

2 2 2

X y z 3
+4Yyz y+\/_ Z+4Xy 2

a* b2 _(a+b)

Ap dung bat dang thue — +— > , ta co:
X Yy  X+y
X’ y’ (x+y)’
X+4YZ y+\F X+ﬁ+y+ﬁ
S N

x+\/_ Y+\/_ Z+\Xy X+ yz+y+\/_ 2+ Jxy
Ap dyng bét dang thir & b (a+ b)’
X 'y X+y
bory) i (IR
X + yz+y+\/_ z+\/_ X+y+z+xy +yz +xz
Tu (1) va (2), ta suy ra:
N y? 22 (x+y+2z) (3)
x+\/_ Y+x/_ z+\/_ x+y+z+\j@+ yz ++/xz
Ta dé ching minh: ﬁ+f+ X2 <X+Y+7
S X+Y+zH Xy +fyz +xz <2(x+y+2)
1 S 1
X+Y+Z+ Xy +Jyz +/xz  2(x+y+2)
oyl ey
X+Y+z2+xy +yz+xz  2(x+y+2)
(x+y+z) X+Y+2
X+y+z+ Xy +Jyz +xz 2

, ta co:

<

f—g

f—

Ma x+y+z>3
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. (x+y+z) .3
Nén 4
X+Y+2Z+xy +.Jyz +xz 2 (4)
. . x? y? z? .3
Tu (3) va (4), ta co: —
Gyvatd) X+4yz y+x/ z+ Xy 2

Bai 4: (1 dlem) Gia ban ciia mot hop but la 21250 dong. Mimg ngay 30/4 nguoi ban giam gia lan thtr nhat.
Den ngay Qudc té thiéu nhi ngudi ban lai giam gia mot lan nira, nén gia ban chi con lai 1a 19176 dong. Hoi

moi lan ngudi ban giam gia bao nhiéu phan tram, biét rang s6 phan trim mdi 1an giam gia 13 s6 chi c6 mot
chir sb.

Goi x% 1a s6 phan trim giam gid lan I (1£ X, ¥y<9, Xye N*)

Goi y% 1a s6 phan trim giam gia 1an 11

S tién giam gia lan 1 : 21250x (ddng)
S6 tién giam gid 1an 11 : | 21250—2229% ) Y (4800)
100 100

21250x

Theo dé bai, ta c6 phuong trinh : 21250{

+(21250— 21250X)L

~19176
100 100}

< Xy —-100x —100y =-976

< (x-100)(y—100)=9024 (1)
C11<x,¥y<9 -99<x-100<-91 .

Vi =N (x,yeN)

—99<y-100<-91
X —100 = 94 Xx-100=-96 (x=6 X=4
ha &
y—100=-96 y—100=-94
Vay nguoi ban giam gia 2 1an, 1 1an 4%, 1 1an 6%.

x,yeN’

Nén tur (1) :>{

Bai 5: (4 dlem) Cho diém A c6 dinh nam ngoai duong tron (O,R). Qua A v& duong thang (d) LOA. Goi

M la diém bét ky trén (d). T M vé& 2 tiép tuyén ME va MF véi duong tron (O) (E, F 1a 2 tiép diém). Goi N
va B 1a giao diém ciia EF véi OM va OA.
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a) Chirng minh: ON.OM = OA.OB

AONB = 0AM(g—g) = 2N = 9B _ onom = 0A0B.
OA OM

b) V& tiép tuyén AD, AC dén (O) (C, D 1a 2 tiép diém). Chirng minh: C, D, B thing hang.

OE? = ON.OM
Taco: <ON.OM = OAOB=0D’=0A0B=—

oB_op
oD OA
OE=0D

BOD = ODA
Xét AOBD va AODA,tacé: < og op = AOBD > AODA(c-g—c)

oD OA
OBD = ODA =90° = DB 1 OAtai Bma DC L OAtai A nén DB = DC (Tién dé O-clit)
= C, D, B thang hang.

C) Xac dinh vi tri cia M & S, .- nho nhit.

Xét (0), ta co:
ON la khoang cach tir O dén day EF
OB la khoang cach tir O dén day CD :EFZCD:%EFZ%CD (1)
ON< OB(quan hé giita duong vudng goc va dudng xién)
. OM > OA(quan hé giita dubng xién va duGng vudng g(’)c)
faco: {OB > ON(quan hé giita dubng xién va duong vudng g(’)c)
= O0M+0B=>=0A +ON
= OM-ON>0A-0B
=MN2AB (2

Tu (1) va (2), tasuyra %EF.MNZ%CD.AB:SMEFZ%CD.AB
. N=0B
Dau “=" xayra < R =0 SM=A.

OM=0A

Vay gi4 tri nho nhét ciia S 12 %CD.AB khi M=A..

Bai 6: (2 diém) Cho tam giac ABC vudng tai A. Puong cao AH va trung tuyén BM cit nhau tai O, CO cit

AB tai D. Qua A v& dudng thang (d) song song v6i BC. (d) cit CD, BM tai E va F.

A d
E F
D
oM
B H C
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a) Chirng minh: HB MC DA _

HC MA DB

HB _OH

AF OA _, HB AE ljﬁzﬂ

AE _0A 7 AF HC HC AE

HC OH
MC BC
MA~AF o0 HB MC DA _AF BC AE
DA AE HC MA DB AE AF BC
DC BC

Ta dé chimg minh dugc: ACHA o ACAB(g —g) % = ,IZ\_CCZ ma AC = BH (gt) nén % _ g_ﬁ (1)

HB MC DA
.. |=—='———===1 HB DA DA HC
Taco: <HC MA DB :m-ﬁzlzﬁzﬁ ()
MC =MA
Tu (1) va (2), ta co: %:%
DB CB
V& CD’ 1a duong phan gidc cua AABC.:%=C—A
D'B CB
. DA CA .. DA DA D'A DB
Ma — =—— (cmt) nén = = ~
DB CB D'B DB DA DB

Ap dung tinh chat diy ti s6 bang nhau, ta cé:
D'A_D'B_D'A+D'B_AB "1—=D'A-DB=D'=D
DA DB DA+DB AB

Ma CD’ la duong phén giac cia AABC (cach goi)

Nén CD la duong phan giac cia AABC = CD la phéan giac ACB.

¥ HET ¢
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