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

PE THI HSG LGP 9
QUAN 12 - Vong 2(2014-2015)

Thoi gian: 150 phat
(NGAY THI: 29/11/2014, lic 13 gi& 30 phit)
PHAN DAI SO:
Bai 1: (4 diém)

2
Cho A= [t+n®+—2 ~+ 1+i2+ 1 2—1
(n+1) n (n+1) n
Chung to A thuoe N voi ne N
Bai 2: (4 diém)
Cho a, b, ¢ 1a d§ dai 3 canh trong mjt tam giac. Chitng minh:
Es 1 4 b +—& <2
2 b+c c+a a+b

Bai 3: (3 di€m) Cho phuong trinh: x*+2(m+3)x+4m+8=0 (xladn, mla tham o)

a) Tim m d€ phuong trinh c6 nghiém x ;x, théa x*+2x,* =3x x,
b) Tim m dé phuong trinh cé hai nghiém bé hon -1.

X+y+z=%

Bai 4: (5 di€m) Cho 3 s x,y,z = 0 thda: O 2
Shmgt ot —=4
X"y z° Xyz

a) T1’nh:1+l+1
X y 1z

b) Néu i+ % +% > (. Chitng minh: luén c6 hai trong 3 sé doi nhau.
PHAN HINH HOC:
Bai 5: (2,5 diém) Cho hai duong tron (O;r) va dudng tron (O’;R) ciit nhau tai A, B. Trén tia doi
cia tia AB 1ay di€ém C. Vé ti€p tuyén CD va CE cia (0) (D, E la ti€p diém) (E nim trong (0)).
DA cit (0) tai M, AE cat (0) tai N. DE cit MN tai K.

a) Chitng minh: tif gidic BKMD néi ti€p, BEKN ndi tiép.

b) Chitng minh: BK.AE = KM.BE

¢) Chitng minh: ABNK <« AADB = O'K L MN
Bai 6: (1,5 diém) Cho (O;R) va di€m A nim ngoai (0) ké dudng thing (d) L OA tai A. LAy
Me(d) bat ky. V& ti€p tuyén MC, MB (C, B Ia ti€p diém), CB cit OM tai H, OA tai K.

a) Chifng minh: H di dong trén dudng cd dinh khi M di dong trén (d).
b) Cho OA =2R. Tim vi tri cia M d€ S, dat gia tri nh6 nh4t. Tinh gid tri nhé nhat dé.

® ® HET
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PE THI HSG LOP 9

QUAN 12 - Vong 2(2014-2015)

HUONG DAN
\. J

Thoi gian: 150 phit
(NGAY THI: 29/11/2014, lic 13 gi' 30 phit)

PHAN PAI SO:

Bai 1: (4 diém)

Cho A= [1+n*+ n —+ 1+l2+ 1 2_1
(n+1) n (n+1) n

Chimng t6 A thugce N véi ne N’

T ’\/1 , n’ J(1+n2)(n2+2n+1)+n2
acé: [1+n° + =

(n+1)2 (n+1)2

_|n*+n’*+1+2n’ +2n0° +2n (n2+n+1J2
(n+1)2 n+1

n’ +n+1| _ n’+n+1 _ n(n+1)+1 :n+i(1)

n+1 ‘ n+1 n+1 n+1
Ta cé: 1+lz+ 1 2: n’ (n2+2n+1)+n22-2n+1+n2 _ (n2+n+12)2
n (n+l) nz(n+1) n2(n+l)
A
0 (n+d) n(n+1)| n(n+1) n(n+1) n n+l
Thay (1) va (2) vao A, ta dugc: A=n+i+1+1—i_1=n+1
n+1 n n+l n

Ma neN'.Nén AeN
Vay A thuéc N v6i ne N’

Bai 2: (4 diém)

Cho a, b, ¢ 1a d§ dai 3 canh trong mjt tam gidac. Chitng minh:

3 a b C
< +

—< + <2
2 b+c c+a a+b

a<b+c
Do a, b, ¢ 1a d§ dai 3 canh cta tam gidcnéna,b,c>0va {b<a+c
c<a+b
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_ —X+y+z
x=b+c 2
bat \y=c+a= b:X_;H—Z
z=a+b
_X+y-z
2
Khi dé:
a_ b L —X+z+y X — y+z x+y z_ 1 ,, 2. ¥y X , 2. Xy
b+c c+a a+b  2x 2y X X Yy y .z Z
:l ML NS A AR 1(2+2+2 3)—§(Co s1) (*)
2|\x y y z Z X 3 2
Ap dung bd dé: véi x<y;x,y,t>0th‘1:§<x—+t
y y-+t
a 2a
<
b+c¢ a+b+c
b<2b:>a+b+c<2(**)
a+c a+b+c b+c¢ a+c a+b
c 2¢
<
a+b a+b+c

Tu (*) va (**) ta suy ra dpcm.

Bai 3: (3 di€m) Cho phuong trinh: x* +2(m+3)x+4m+8=0 (xla &n, m Ia tham s5)
a) Tim m dé€ phuong trinh c6 nghiém X,3X, thoa Xl2 +2x22 =3x,X,

a=1; b:2(m+3),b’ =m+3;c=4m+ 8
A =b? - dac=(m+3) ~1.(4m+8)=(m+1)" >0,vm
= phuong trinh luén ¢6 2 nghi¢m x ,x, Vm

2 nghiém cua phuong trinh la :

_b/+\jA_/:—(m+3)+(m+1) _

a 1
b A" -(m+3)-(m+1
X = b \/A_: ( ) ( ):—Zm—4
a 1
X, =2 - . 5
THI: thé vao x, +2X =3x,X,, ta dugc:
X, =—2m-4

(-2) +2(-2m-4)’ =3(-2)(-2m-4) = 4+2(4m’ +16m+16) =12m + 24

3
<:>8m2+20m+12:0<:>2m2+5m+3:0<:>(2m+3)(m+1):0<:> m=-
m=-1
X, =—2m-4 . 5
TH2: 5 thé vao x, +2x =3xX,, ta dugc:
X, =—
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(-2m—-4)’ +2(-2) =3(-2m-4)(-2) = (4m® +16m+16)+8=12m +24

-0
©4m’ +4m=0 = 4m(m+1)=0 m
m=-1

Vay khi m = 0;—1;—% thi phuong trinh cé nghié¢m théa dé bai.

|| b) Tim m dé phuong trinh c6 hai nghiém bé hon -1.

x=-2 < -1

Do phuong trinh x* +2(m+3)x +4m+8 =0 c6 nghiém
Xx=—2m-4

nén dé phuong trinh cé 2 nghiém bé hon —1 thi:

—2m—4<—1©2m>—4+1<:>m>—§

Vay khi m > —% thi phuong trinh cé hai nghiém bé hon —1

X+y+z:%
Bai 4: (5 di€m) Cho 3 56 x,y,z =0 thda: L1 1
Stott =4
X' Yy .z Xyz
a) Tinh:1+l+1
X Yy z
(11 1Y 1 1 1 1 41
Taco: | —+—+—| =S+ +5+2 —+—+—
X y 1z X"y .z Xy Yz 1ZIX
2
@(1+1+1J =l2+l2+1 2X+yJrz
X y Z X Yy Z Xyz
1. 1. 1 3yl
2 2 2 T aun
ma X Yy z Xyz
X+ +z—l
YT
1)’ 1 > 1 1 1Y) PR
nén [—+—+—J =4——+2-L<:>(—+—+—J =4 i’ :
X Yy z XyZz XyZz X Yy z r. 1.1,
X y 1z

.1 171 . e
b) Néu —+—+=> 0. Chitrng minh: luén c¢é hai trong 3 s6 doi nhau.

X y Z
Vi 1+l+1>0 nén 1+1+1=2.Ma‘1 x+y+z=1.
X y z X y z 2
Z+Xx(y+z
Nén1+—+1: 1 Qxy+yz+zx: 1 <:>y (y ): 1
X Yy Z X+y+z XyZz x+(y+z) Xyz X+(y+z)

<:>[yz+x(y+z)][x+(y+z)}=xyz <:>xyz+yz(y+z)+x2 (y+z)+x(y+z)2 =XyZ
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<:>(y+z)(yz+x2 +xy+xz)=0<:><y+z)(z+x)(x+y)=0

y=-2
< |z=-x Vay ta c6 diéu phai chitng minh.
X=-y
PHAN HINH HOC:

Bai 5: (2,5 diém)

Cho hai dudng tron (O;r) va dudng tron (O’;R) cit nhau tai A, B. Trén tia déi cia tia AB 14y diém
C. Vé ti&p tuyén CD va CE cia (0) (D, E 1a ti€p diém) (E nim trong (0’)). DA ¢it (0’) tai M, AE
cat (0’) tai N. DE cit MN tai K.

C

D

\%\

O ||

>

E M
Ol

—a

N\

N
S

N

| ) Ching minh: t& gidc BKMD noi ti€p, BEKN ndi tiép.
Ta co:

BMK = BAN(2 gnt cung chian BN cua (O'))

= BMK = BDK
BDK = BAN(Z gnt cung chin BE cta (O))

= Tit gidc BDMK noi ti€p (T gidc c¢é hai dinh lién ti€p cung nhin 1 canh duéi hai géc bing
nhau)
Ta cé:

DAB = DEB (hai g6 ndi ti€p cing chdn DB ciia (0) )
DAB = MNB (g(’)c ngoai biang géc doi trong cia tif giac BAMN ndi tié'p)

= DEB =MNB — DEB=KNB
= Ti gidc BEKN ndi ti€p (tif gidc c6 géc ngoai bing géc trong ddi dién)

| b) Chiing minh: BK.AE = KM.BE
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BKM + BKN =180 (2 géc ké bi)
Ta c6: {BEA + BEN =180" (2 géc ké bir)
BKN = BEN (2 g6¢ ndi i€ ciing chiin BN cha (BEKN))

= BKM =BEA

BKM = BEA (cmt)
Xét ABKM va ABEA, ta cé: , ,
BMK = BAE (2 g6c ni tiép cing chén BN ciia (ABNM))

= ABKM < ABEA (g—g) = BK :Kl—w(tsdd) — BK.AE = KM.BE
BE AE

| © Ching minh: ABNK ©>AADB = O'K L MN

Xét ACDA va ACBD, ta co:
CDA = CBD(g()c tao béi ti€p tuy&n va day cung chin BN ciia (O))

C chung
= ACDA > ACBD (g—g)= DA_CA
DB CD
AE CA
Ching minh tuong ty: ACEA > ACBE = (CEE
DB CD
tacs: {AE_CA (g _ DA _AE
BE CE DB BE
CD = CE ( tinh chat hai tiép tuy€n cit nhau tai C ciia (0))

BNK = DAB (tif gidc ABNM noi ti€p)
Xét ABNK va AADB, taco:
BKN = ADB (tif gidc BKMD nbi ti€p)

KN DA
= ABNK > ABAD (g-g) = ——=—— (tsdd):ﬁ:ﬁ

Mt khac : ABKM > ABEA (cm caub) = EM_3R (tsdd) = KM _AR
BE BK BE

KN _DA
BK DB
Ta co: @:ﬂ (cmt):>
BK BE

DA AE ( mt)

DB BE

(cmt)

KNKM

= KN = KB = K Ia trung di€m cia MN = O’'K L. MN.
BK BK
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Bai 6: (1,5 diém)
Cho (O;R) va di€m A niim ngoai (O) ké dudng thing (d) L OA tai A. LAy Me (d) bat ky. V& ti€p

tuyé€n MC, MB (C, B la ti€p diém), CB cit OM tai H, OA tai K.

|l ) Ching minh: H di dong trén dudng c6 dinh khi M di dong trén (d).

Goi K 1a giao ctia BC va OA
L OK OH
Chiing minh duge: AOHK > AOAM (g-g)=>—— = —(tsdd) = OK.OA = OH.OM
OM . OA
2

ma OHOM=0C’ =R® nén OK.OA =R? :>0K:§—A

Mi:it khic: R, OA khéong d6i (do O, A cé dinh) Nén OK khéng d6i = K ¢ dinh
Ching minh dugc: OHK = 90" = Hdi dong trén duong tron dudng kinh OK cd dinh

|| b) Cho OA =2R. Tim vi tri cia M d€ S, datgid tri nhé nhat. Tinh gi4 tri nhé nhit do.

1

S 28,00 =2.2,0CCM=RCM

MCOB ~—
D& S, nhé nhat thi CMnhé nht (vi R khong ddi) < OM,,, (vi R® +CM’ =OM’ )

Ma OM= OA (Quan hé¢ dudng xién dudng vudng goc). Viy OM_. < OM=0A < M=A
Do d6: CM? = OM? ~R* =4R’ - R’ =3R* = CM=R\3

Do/d6: S, =RRY3=R*3(don vi dién tich)

Vay khi M=A thi S, min=R*\3

® ® HET
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