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

PE THI HSG LGP 9
QUAN BINH THANH - (2014-2015)

Thoi gian: 150 phat
o) [x-3 x-2 9«
Jx+3

Bai 1: (4 di€m) Cho bi€u thic: P= (1— } véi x> 0;x = 4

: + -
{2—& 3+4x  x+4x—6

a) Rut gon.

b) Tim xcZ dé Vx-PecZ
Bai 2: (5 diém) Giai phuong trinh:

a) Ux+1+3Y7-x=2

b) x*+4x=22x+3-5

¢) (6x+5) (3x+2)(x+1)=35
Bai 3: (4 di€m)

a) Chifng minh: Jai +b? +et +d® > \/(a+ c)2 +(b+d)2 . Tim gi4 tri nh6 nhat cia:

X2 +14+4x% —2x+5
b) Cho ba so a, b, ¢ duong théa a+b+e=1

Ching minh: l;a)+_b+_b+£+3+f+622\/5(\/1—3+\/1;b+\/1—c]
a c

a ¢ b c.a
Bai4: (2 di€m)
a) Cho a+b+c=0.Ching minh: a’+ b’ + ¢’ =3abc

b) Cho x,y,z=0 va 1+1+1=0.Tinh: yz Xz Xy

X .y z x>y 7

Bai 5: (3,5 diém)
Tt di€m A nim ngoai duong tron (0), vé hai ti€p tuyén AB, AC véi dudng tron (0) (B, C la cac
ti€p di€m). OA cit BC tai H. Vé duong kinh BD, AD cit (O) tai E (E khac D) va cit BC tai L

a) Ching minh: AHE=ADO

b)  Chiing minh: HE| CE
Bai 6: (1,5dim) Cho AABC nhon (AB < AC). Pudng tron tim I dutng kinh BC cit AB, AC lan
lugt tai F va E. Hai tia BE, CF cit nhau tai H. Pudng thing qua H vudng géc véi IH cit AB, AC
tai P, Q.

a) Chitng minh: AAHQ > ABIH

b) Chiéng minh: H 13 trung di€m ctia doan thiang PQ.

® ® HET
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HUONG DAN
| J
Ni 1. 2 2 fc: P=|1— \/_ J; 3 \/_ 2 9—x Vo1 x> 0;x #
M(h‘hem)Chobleuthu'c.P—(l &+3j{ «/_ 3+\/; e 6} 61 x>0;x =4
a) Rut gon.
N = J
Jx+3) (2-4% 3+ J; x+Vx—6
epo Jx+3- «/_J Jx -3 9 x
v (R
2 B |\ e A ) -~
S T

2

f . 5
QP:(&isj x-2)(x 43 (x+3J x+§ (I+3J EI 3;_&3—2

|| b) Tim xeZ dé \/_—PeZ

Pit M=+x-P

TH1: vx 1a sé nguyén.

DéMEZthisz(J;—z) :>(«/§—2)GU(3)
:(«/;—2)e{—1;1;3} (vi X—ZZ—Z)
= xe{1;3;5}<:>xe{1;9;25}

TH2: \Jx 1a so vo ti.

3 x-2Jx-3
Khi d6: M=+/x —P=+/x - _
Jx-2 Jx-2

:>M(\/;—2):x—2\/;—3
= Myx —2M=x-2/x -3
= (M+2)Vx =x+2M-3

+2M-3
X M2 eQ (VOll)

=>M=2=x+2M-3=0=x-4-3=0=x=7

Néu M=—2 thi Jx =
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Thit Iai, the x =7 vio M =X ————, ta dugc:

Jx -2

3(\7 +2
s = (ﬁ(z)(f)+2)

Vay x e {1;7;9;25}thi x—-PeZ

J7 - (J_+2) 2cZ = nhanx=7

a)

Ba 2: (5 di€m) Giai phuong trinh:

Ix+1+37-x=2

3
Ux+1+37-x :2<:>(3x+1+\3/7—x) =2}

@(x+1)+(7—x)+3%/x+1%/7—x(%/x+1+2/7—x)=8@8+33x+137—x.2=8

o xifi—x-= 0@[”1 0 {X:_l Vay S={-1;7)

7-x=0 x=17

B

x> +4x =2/2x+3-5

Piéu kién: x > —%
2
x> +4x=2\2x 13 -5 o x> +2x +1+(2x +3) -2 2X+3+1=0<:>(x+1)2+(x/2x+3—1) ~0

@{XH:O ©x=-1(nhgn) | Vay§={-1}

V2x+3-1=0

(6x+5)" (3x+2)(x+1)=35

(6x+5)2 (3x+2)(x+1)=35
& (6x+ 5)2(6){ +4)(6x+6)=420
N (36x2 + 60X + 25)(36x2 + 60X + 24) — 420

Pit t=36x> + 60x + 24, phuong trinh tré thanh:
(t+1)t=420<:>t2 t-420=0 =t +21t—20t—210=0<:>(t+21)(t—20)=0

TH1: t+21=0=36x" +60x +24+21=0 < 36x” + 60x + 45 =0 < 12x” + 20x + 9 = 0 (vonghiém)
TH2: t-20=0=36x"+60x+24—-20=0<36x+60x+4=0<=9x* +15x +1=0

_—5+«/2_1
- 6 . —5+«/ﬁ —S—x/ﬁ
< Vay S= ;
_-5-\21 6 6
6

Bai 3: (4 di€m)

a) Chitng minh: \/a2 +b? +\/c2 +d* > \/(a+ c)2 +(b+d)2 . Tim gi4 tri nh6 nha't cia:

\/Xz +1+\/x2 —-2x+5
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Ta cé: \/az +b’ +x/c2 +d* > \/(a+ c)2 +(b+ d)2 1)
2

<:>(\/a2 +b? +4e +d2) 2(a+ c)2 +(b+d)2

oal+b +2\a? + b2 +d% +c* +d? > a’ +2ac+ ¢ + b +2bd + d?

oJa? + b2 +d? >ac+bd (2)
TH1: ac+ bd <0 thi (2) luon ding = (1) ding.
TH2: ac+bd >0, khi d6 (2) tré thanh:

a’c’ +a’d® + b*c? + b’d* > a’c? + 2adbe + b*d?

+b*c¢* > 2adbe
= (ad— bc)2 >0 (bﬁ't dang thitc dl'mg)

< a’d?

Vay Vo +1" +\/@ @ 2 [(a+c)’ +(b+d)’ . Diu *=" xiy ra khiad = be

Ta c6: \/XZ +1+\jx2 —-2x+5 :\/xz +1% + (l—x)2 +22

Ap dung bat ding thifc trén, ta c6:

[\/ﬁ «fl X +2} x+1-x) +(1+2)
@[\/ﬁh/(l—x)ﬂzz}zaw
e+ +(1-x) +27 210

<:>x/x2+1+\/xz—2x+52\/1_0

Vay gi tri nhé nhat ciia yx2+1+Vx? —2x +5 1a 10

Dau ="’ xay rakhi 2x zl(l—x) =9 :g

b) Cho ba so a, b, ¢ duong théa a+b+c=1

Chl’l’ngminhng+2+—b —+= +_ 6>2«/_(\/1 a \/1 b \/1 c]
a

Ap-dung bat ding thie Co-si cho 2 s& duong, ta cé:

E+fj+222 E+fj-2=2«/5 bre
a a a a a
E+£ +2>2 E+£ 2:2\/5 a_+c
b b b b b
9+3]+222/—+—J 2 =22 /0"
C C C

:>E+—b+k+£+3+f+622«/5 \/b+c+\/a+c+\/b+a
b a ¢ b ¢ a a b c

Maa+b+c=1
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Nén Eb+b+—b —+— +— 6>2\/_(\/1 a \/1 b Jl CJ
a

a)

Bai 4: (2 diém)

Cho a+b+c=0.Chifng minh: a’ +b’ +¢’ =3abc

Ta cé: a+b+c:0©a+b:—c<:>(a+b)3:(—c)3<:>a3+b3+3ab(a+b):—

sa+b’ +Sab(—c) =< a+b’ +¢c =3abe

b)

Cho x,y,z+#0 va 1+1—|-1:0.Tinh y—f+—2+x—f
X Yy z X* Yy z

3 3 3
y_f+x_f+¥: X};Z +x3;z+x3;z —Xy{[lj j{l} +[1] }
Xy z X y z X y z

3 3 3
Ap dung ciu a) ta cé: [1J +(lj +[1j :3[111J v6’i1+1+1:0
X y z XYy z X y z

Do d6: 7+—+—szyz.3£—-—-—j:3
X° Yy z

Bai 5: (3,5 diém)

T di€m A nim ngoai dutng tron (0), vé hai ti€p tuyén AB, AC véi dudng tron (0) (B, C la

cac ti€p di€ém). OA cit BC tai H. Vé dudng kinh BD, AD ¢it(O) tai E (E khac D) va cit BC tai L.

B

Chitng minh: AHE = ADO.

2 _
o ch {AB = AH.AO (HTL) AH _ AE B

Xét AAHE va AADO, ta ¢é:

= AHAO=AEAD=
AB’ = AEAD HTL

HAE = DAO goc chung)

AH AE t) 0 0 A
AD AO
= AAHE ‘> AADO(c=g - ¢J= AHE = ADO | £
D C

|| b) Chitng minh: HE | CE
CID = EIB (2 géc doi dinh)
Xét AICD va AIEB, ta c6: = AICD < AIEB (g-g)
ICD = IEB (: 90“)
_Ic_ n)(tsdd) IC_IE
1B ID IB
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CIE = BID (2 géc ddi dinh)

Xét AICE va AIDB, ta ¢6: { ¢ [ = AICE > AIDB (g-g)
—=— (cmt)
ID IB

= ICE = IDB = HCE = ADO

ma AHE = ADO (cm cau a) nén AHE = HCE

M:it khdc: AHE + CHE = 90° (...) nén HCE-+ CHE =90,....— HEC=90" = HE | CE

Bai 6: (1,5 diém) Cho AABC nhon (AB < AC). Putng tron tAm I dudng kinh BC cit AB, AC lan
lugt tai F va E. Hai tia BE, CF cit nhau tai H. Pudng thing qua H vudng géc véi IH cit AB, AC
tai P, Q

| b) Chiing minh: AAHQ > ABIH

EHQ + QHI + IHB =180"

Ta cé: = EHQ + IHB = 90’
QHI=90°(PQ L HI tai H)

ma EHQ-+EQH =90’ (AEHQ vuong tai E) nén EQH=BHI = AQH = BHI
Xét AAHQ va ABIH, ta c6:
AQH = BHI(cmt)

= AAHQ % ABIH(g - g)
HAQ= HBI(cimg phu ACB)

|| ¢) Ching minh: H 13 trung diém ciia doan thang PQ.

Ta cé: A
AHP + AHQ =180° (2 gécké bir)
HIC + HIB =180 (2 géc ké bu) = AHP = HIC
E
AHQ = HIB( AAHQ < ABIH) E
Xét AAHP va ACIHH, ta c6: H
AHP= HIC(cmt)
= AAHP © ACIH(g - g)
HAP = HCI(cimg ity ABC)
HP_AH (AAHP © ACIH) B | C
ClL_ IH HP _HQ
Ta cé: I BI
HQ_ A—H(AAHQ > ABIH) ¢
BI IH
ma CI = BI nén HP = HQ
Suy ra H la trung di€m cta PQ (vi P, H, Q thiing hang)
® ®HET 8 ®
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