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SO GD&DPT VINH PHUC ~ KY THI CHQN HSG LOP 10 THPT NAM HQC 2009-2010
— - PE THI MON: TOAN
DE CHINH THUC Danh cho hoc sinh THPT khong chuyén
Thoi gian 1am bai: 180 phiit, khong ké thoi gian giao dé.

A 2 e L . y(xy —2) =3x?
Cau 1 (2,5 diem). Giai h¢ phuong trinh:
Yo+ X’y +2x=0

Cau 2 (2,5 diém). Giai bit phuong trinh: (x° —3x)y/2x*> —3x—2 >0.
Cau 3 (1,5 diém). Cho a 1a mot sb thuc. Xét hai tap hop:
A={(xyY)|xyeR,x+y=a} va B={(x,y)|x,yeR, x’+y* <al.

Tim tat ca cac gié tri cua a dé A va B khdng ¢6 phan tir chung.

Cau 4 (2,5 diém). Cho tam gidc ABC khéng déu voi ba canh BC =a; AC =b;AB=c.

Goi O va G theo thtr ty 13 thm dudng tron ngoai tiép va trong tam cia tam giac ABC;
S va R theo thir tu 12 dién tich va ban kinh duong tron ngoai tiép tam giac ABC.

a) Chuing minh rang a® +b® +c? =9(R*> —0G?).

b) Gia str @’ =4S.cot A. Chirng minh rang AG vudng gdc véi OG.
CAu 5 (1 diém). Cho ba sb thuc duong a,b,c thoa man diéu kién

1 1 1
+ +
a+b+1 b+c+1 c+a+l

>1

Chtng minh rang a+b+c>ab+bc+ca.

Chu y: Giam thi coi thi khong gidi thich gi thém.

Hovaténthisinh: ... . SBD: ..o
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SO GD&DPT VINH PHUC  KY THI CHON HSG LOP 10 THPT NAM HQC 2009-2010

HUONG DAN CHAM MON TOAN
Danh cho hoc sinh THPT khong chuyén

. Ddp dn gom 03 trang
Céu 1 (2,5 diem):

Noi dung trinh bay Piém
+ Néu x=0 thi y=0, nguoc lai néu y=0 thi x=0, do d6 hé c6 nghiém (x,y)=(0,0) 0,5
+ Néu xy = 0: Nhin phuong trinh thir hai v6i X r6i cong véi PT thir nhat ta duogc:
xy=1
(xy? +xX°y+2x°) + (xy* =2y -3x") =0 (xy —DQRy +x*) =0 | 2 0,75
T2
- Voi xy=1thi y= 1 , thay vao PT thir nhat, ta duoc:
X
0,5
1(1—2)=3x2 =25 =—1c> x:—i trdo y=—33
X 3 33’
2
- Véiy= —X? , thay vao PT thir nhat, ta dugc:
0,5
X x ) 3 e
Y —?—2 =3 x =8 x=2,turdd y=-2.
A A s A Y (o 1.3
Vay h¢ c6 ba nghiém (x,y) =(0;0),(2;-2), —%,—\@ 0,25
Cau 2 (2,5 diém):
Xét 2 truong hop sau:
X=2
TH1: 2x*-3x-2=0< 1 0,5
X=—=
2
x> =3x>0 (1)
TH2: 0.5
2x*=3x-2>0 (2)
Giai (1) ta d [x>3
iai (1) ta dugce
" x<0 0,5
[x>2
Giai (2) ta dugc 1 0,5
x<—E
Két hop nghiém t_a dugc nghiém cua BPT la:
XZB;XS—% hoac x=2. 0,5

Cau 3 (1,5 diém):
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Noi dung trinh bay Piém
ANB=C < v6imdi x,y R thoamin x+y=a thi X*+y*>a
. 0,25
Diéu nay twong duong vdi X’ +(a—x)’>a vxeR
Hay 3ax®—3a’x+a’—-a>0 (1) VxeR 0,25
Néu a=0 thi (1) dung véi moi X € R 0,25
Néu a#0: (1) dung voi moi X € R khi va chi khi:
3a>0 a>0
A 5 = , 4 =ax2 0,5
A=9a"-12a(a’-a)<0 4a°-a" <0
Viy céc gia tri cAn tim cua a 1a: a =0 hodc a>2. 0,25
Cau 4 (2,5 diém).
i Noi dung trinh bay Piém
a) (1 dieém).
Vi G la trong tdm tam giac ABC nén 30G =0A+0B+0C 0,25
.2 - . - . .
Suyra 90G =(OA+ OB +0C)? =3R*+2(0OA0B + OB.OC + OAQC) 0.25
. OA?+0B*-AB? 2R*-¢?
Ma OAOB = = " tuong tu v4i hai hé thirc con lai 0.25
Tur d6 suy ra a° +b* +¢* =9(R* —0G?) 0,25
b) (1,5 diém).
Taco 2S =bcsin A, tr a> =4S.cot A suy ra a* = 2bc.cos A
0.5
Sir dung dinh Ii cosin cho tam giac ABC ta duge b* +C* =2a° (1)
: 4 2b* +2¢* —a’
Goi M 1a trung diém cua BC thi AG® = 3 AM? = : 0,25
: b® +c* —2a’
Theo phdn a) thi OG* = R? — 3 . 0,25
b® +c* —2a’
Do dé6 AG® +0G* =R* + 3 ) 0,25
Tu (1) va (2) suyra AG” +OG* =R* =0A”. Trd6 AG LOG (dpcm). 0.25
Cau 5 (1 diém):
Noi dung trinh bay Piém
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1 1
+(1- +(1-
+b+1) ( b+c+1) (

a+b b+c c+a
hay + + <2
a+b+1 b+c+1 c+a+l

T gia thiét, ta co: (1— )<2

c+a+1

0,25

(a+h)’ N (b+c)’ N (c+a)’
(a+b)*+(a+b) (b+c)*+b+c (c+a)’+c+a

1)

0,25

Ap dung BPT Svacxo, ta co
(a+h)’ N (b+c)’ N (c+a)’
(a+b)*+(@a+b) (b+c)’+b+c (c+a)y’+c+a
2
S 2 4(?—Fb-FC)2 2)
(@a+b)y*+(b+c) +(c+a) +2(a+b+c)

0,25

4(a+b+c)? <
(a+b)*+(+c)’+(c+a)’+2(a+b+c)
< 2(@+b+c) <(a+b)*+(b+c)*+(c+a)’+2(a+b+c)
<ab+bc+ca<a+b+c (dpcm).

Dau bang khi va chi khi a=b=c=1.

Tu (1) va(2)tacod

0,25
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