Dé bai:
Cau 1: ( 2diém )

2008 2009
Sosanh 22 *1 g 99 +1

997 41  99F0 41
Cau 2: (3 diém)
Cho x + y= 1. Tim gia tri nho nhét cta biéu thire M = x 3+ y3
Céau 3: (3 diém)
Cho (x+ X +1)(y+ \Jy*+1) =1
Tinh gi4 tri cta biéu thirc A = x 2009 + y 2009
Céau 4 (3 diém )

Giai phuong trinh sau

JAx? +5x+1 -J4x* —4x+4=9x - 3
Cau 5:(2 diém)
Cho a,b,c 1a s6 do ba canh tam giac , chirng minh rang :
a?(b + c) + b?(c + a) +c?(a + b) <ad+ b3+ ¢+ 3abc
Cau 6: (7 diém )

Cho duong tron (O;R) va hai duong kinh bat ki AB va CD sao cho tiép tuyén tai A
cua duong tron (O) cit cac dudng thang BC va BD tai hai diém twong tng 1a E va F .Goi
P va Q lan luot 14 trung diém cta cac doan thang EA va AF .

a. Chimg minh rang truc tim H cua tam giac BPQ 1a trung diém cua doan thang
OA.

b. Hai duong kinh AB va CD ¢6 vi tri twong d6i nhu thé nao thi tam giac BPQ ¢6
dién tich nho nhat .

L .5 . BE® CE
Ching minh céc h¢ thire sau : CE.DF.EF = CD° va —=—
BF° DF
Loi gidi:
Cau 1:(2diém )
Dit 99209 = 5 | xét hiéu A cuia hai phan thirc :
A=t Sl (0,25 diém )
99a+1 99°a+1
2,2 2 00242 _ _ ,
A= 99°a” +99°a +a+1 299 a”—198a-1 (0,5 diém )
(99a +1)(992a +1)
2, .
99°a-197a (0.5 diém )

~ (99a+1)(99%a+1)



Via>0nén 99% —197a> 0 (0,5 diém)
L 997% 11 997 1] s
Vay 992009 +1 > 992010 +1 ( 0’25 dlem)
Cau 2: (3 diém )

TacoM=x3+y3 = (Xx+y)(X2 -xy +y9) =x2 -xy +y? (vix+y=1) (0,25diém)

X2 Y2 X2 ye o1 X y
M= "3+l + o xy+Z == (xX*+y)+(—=-2=)°
R R AR 2( y©) (ﬁ JE)

(0,5diém)

Suy ra M zé(x2 +v%)

(0,25diém)
Mitkhic: x+y=1 =x?+y? +2xy = 1=2(x> +y?) - (x -y )? =1 (0,5diém)
=2(x2+y?) >1 (0,25diém
)
Dodo :x2+y? z% (0,25
diém)
Déu “ = “ xay ra khi va chi khi x = y=% (0,25
diém)
1 1 11 1
TacOM == (X +y*)vax?+y’ >==>M>=.2== 0,5
| acod 2(x +y)vaxc+y 2:> 55" 2 (
diém)
VayM 2% , nén gié tri nho nhat ctia biéu thirc M bang % khix=y= %
(0,25diém)
Cau 3 (3 diém )
Ta co (x+x/x2+1)(y+«/y2+1):1
(x+x/x2+1)(x—\/x2+1)(y+«fy2+l):x—x/x2+1 9
Do dé : (0,75 diém )

(y+m)(x+M)(y— y2+1)=y— y?+1

N {ym: o+ (0,25diém)
x—X+1=y—\y?+1 ,
= -(X+y)=(X+Yy) (0,25 diém)
& X=-y (0,75diém)
Do d6 : A = x2009 4 y2009: -y )2009 + yzoog - y2009 + y2009 =0 (0,75 diém)



Véy : A= X2009 + y2009 — 0
Cau 4: (3 diém )

Pit a= V4x*+5x+1 ,b= J4x*—4x+4 (a>0, b= J(2x-1)?+3>1)

(0,25diém)

) a-b=9x-3
Taco . ) )
a‘—b" =4x°+5x+1-4x" +4x—-4=9x-3

diém) 7 = @-b?)-(a-b)=0=(@-b)(a+b-1)=0
(0,25 diém)
az0;b> Inéna+b-1>0
(0,25diém)
ngéza—b:O <a=b
(0,25diém)

o AP £5x+1 = A2 —4x+4
(0,5diém)

4x* —Ax+4>0
AX* +5X+1=4x" —4x+4
(0,5diém)

(2x-1)%+3>0
=
5x+4x=4-1
0,25diém)

1
S X==
3

Vay nghiém cta phuong trinh 1a x =

(0,25diém

w |k

Cau 5: (2 diém )

Giaseta>b>c>0

a’(b + ¢) + b?(c + a) +c%(a + b) <a® + b® + ¢+ 3abc
o 3abc+a+b¥+cd—a’(b+c)-b?(c+b)-c’(a+b)>0(1)

diém)

Bién d61 vé trai cua (1 ) ta co

VT =3abc + a + b3+c® —a?b —b2%a—a’c —b%c—c?a—c%b

diém)

(0,25 diém)

(0,5

(0,25

(0,25



VT =a?(a-b) + b%b - a) + c(2ab —a? —b?) + c(c? —bc + ab — a) (0,25

diém)
- VT=(a-b)(@-b*)-c(@a-b)*+(c-a)(c-b) (0,25
diém)
~ VT=(a-b)a+tb-c)+c(b-c)l@a-c)=0 (0,5
diém)
(via>b,at+tb>c,a>c,b>c,c>0)
Dodbtaco (1) (0,25

diém)

Vay a%(b + ¢) + b2(c + a) +¢%(a + b) <a® + b + c* + 3abc
(0,25diém)

Cau 6: (7diém)
V& hinh dung (0,5diém)
a. (2,5 diém )
V&Pl LBQ .PIcitBA tai H (0,5diém)
Ta c6 H 14 tryc tdm cua 2 BPQ. (0,25diém)
Q,0 lan lugt 12 trung diém cac canh AF, AB cta » ABF.
— 0Q la duong trung binh cua a ABF =0Q // FB (0,25diém)
CBD =90°(g6c ndi tiép chan nira dudng tron ) (0,25diém)

OQ//FB,BE LFB = QO LBE
(0,25diém)

AaBEQ ¢6 BA VA QO 1a hai dudng cao cit nhau tai O

— O la tryc tim a BEQ =EO LBQ (0,25diém)

diém)
2 AEO co P la trung diém ciia EA va EO // PH =H la trung diém cia OA.
(0,5diém)
b. (2 diém)

» BEF vuong tai B, BA la duong cao nén AE - AF =BA? = 4R’
(0,25diém)

EO 1BQ,PILBQ =EO //PI (0,25



Sepq = %BA-PQ:l-zR-AEJFAF = R-AE;AF >R-/AE-AF =2R?

7 2 2
(1diém)

Déu “=“xayra < AE = AF < 2 BEF vudng can tai B
(0,25diém)

7 <AB 1LCD

diém)

Vay khi AB L CD thi Sg,, nhé nhat.

(0,25diém)

c. (2 diém)

AB =CD(=2R)
7 CD?=AB?= AE . AF

(0,25diém)

= CD*= AB* =AE? .AF? = CE .DF .EF .AB

(0,5diém)

Suyra AB?=CE . DF .EF

(0,25diém)

7 CD®=CE.DF .EF
(0,25diém)
, BE* EA-EF AE BE* AE®’ CE-BE
Taco: = = =>—=—=
w BF2 FA-EF AF BF* AF? DF-BF
(0,5diém)
Suy ra BE” _CE
BF® DF

(0,25diém)

(0,25



