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SO GD&PT HAI DUONG KI THI CHON HQC SINH GIOI TINH
LOP 9 THCS NAM HOQC 2014 — 2015
MON THI: TOAN
Thoi gian 1am bai: 150 phut (khong ké thoi gian giao dé)
Ngay thi: 24/03/2015
( Dé thi gdm c6 01 trang )

DE THI CHINH THUC

Ciu 1 (2.0 diém):
a) Tinh gia tri cta biéu thiue: A = 2x* +3x% —4x+2

voi x=\/2+4/5+2Jg +\/2— 5+2J§ —\3-5-1

b) Cho x, y thoa man:
VX +2014 +42015—x /2014 —x =/y +2014 +/2015— y — /2014 — y
Chung minh: * =Y
Ciu 2 (2,0 diém):

a) Giai phuong trinh x° +( x +1) \/x+1+2\/5=(x+x/x+l+\/§)3

. 37 +xy—4x+2y=2
b) Giai hé phong trinh sau:
x(x+1)+y(y+1)=4
Céu 3 (2,0 diém):
a) Tim sd nguyén t6 p sao cho cac sé 2p*> —1; 2p° +3; 3p*> +4 déu 13 s6 nguyén to.

b) Tim cac s6 nguyén duong x, y, z thoa man: 3x* —18y” +2z° +3y7z" —18x =27 .
Céu 4 (3,0 diém):

Cho dudng tron (O;R) duong kinh BC. Goi A 1a diém thoa man tam giac ABC nhon. 4B,
AC cat duong tron trén tai diém thr hai twong ing 14 E va D. Trén cung BC khong chira D ldy
F(F # B, C). AF cat BC tai M, cit dudng tron (O,R) tai N(N # F) va cit dudng tron ngoai tiép
tam giac ADE tai P(P # A).

a) Gid st BAC =60°, tinh DE theo R.

b) Chiing minh AN.AF = AP.AM

¢) Goi I, H thir tir 13 hinh chiéu vudng géc cua F trén cic duong thang BD, BC. Céc
duong thang IH va CD cét nhau ¢ K. Tim vi trf cia F trén cung BC dé biéu thuc
BC BD CD

+—+

FH FI FK

Céu 5 (1,0 diém):
Cho cac s6 duong x, y, z thay d6i thoa man: XV + Yz +2x=xXyz Tim gi4 tri I6n nhat cua

2 1 1 1
18 Tc: M = + +
bicu thire: 4x+3y+z x+4y+3z 3x+y+4z°

dat gia tri nho nhat.

HET
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SO GD&DPT HAI DUONG

PAP AN VA HUONG DAN CHAM
PE THI HQC SINH GIOI TINH

MON TOANLOP 9 THCS NAM HOC 2014 — 2015
Luu y: Thi sinh lam theo cac khéc dung van cho diém t6i da. Piém bai thi lam tron dén 0,25 diém

CAU | PHAN NOI DUNG DIEM
Bata:\/2+ 545 +\/2_ 545 450 0,25
2 2
) 5+45 :
d= 442l 6-25 =4+ V5-1 =3+52 a=\3+15
a)
1,0dié _ 541 J5-1 0,25
2 2 V2 2
x=42-1=x>+2x-1=0 0,25
B=2x"+3x’—4x +2 0,25
B=2x(x2+2x-1)- (X2 +2x-1)+1 =1
Caul Nx+2014 ++/2015- x 42014 - x = [y + 2014 + /2015 - y = 2014~ y (1)
20 PKXD: —2014 < x; <2014 0.25
diém (1) Vx+ 2014 - [y + 2014+ y2015- x - 2015 y +2014- y - 2014-x = 0
Néu x khic y va =2014<x;y <2014 thi v/x +2014 +/y +2014 >0;
V2015 — x +4/2015 - y>0;4/2014 — x +/2014 - y >0 , do d6 (1)
b)v e (x-yl 1 - 1 + 1 )-0(2)
1,0diem M 2014+ (71 2014 V2015- 5y 2005- 5 V2014-x+ 2004- v 0,25
Khi d6 d& chimg t
1 — 1 >0 0,25
V2014 —x +,/2014—y 2015 x +4/2015—y
Ma x—y #0 nén (2) v6 Iy vi VT(2) luén khac 0 0.25
Néu x=y dé thiy (1) dung. Viy x =y.
3
x3+(x+1)\/x+l+2\/§=(x+\/x+l+\/§) (1) 0.2
PKXD:x > -1
Pit: y=~/x+1;z=+/2 Khidé(1)codang:x’+y + 2= (x +y +2° (2)
Cau 2 Chting minh duge (2) < (x+y)(x+z)(z+x) =0
au 0,25
3 1- o )
d%io IO?iém Véiix+y=0 o x+Vx+l=0=Vx+l=—x=x= 2\/§(Th03man)
i€em ’
Véi:x+z=0 (:)x+\/§=0(:)x=—\/§ ( khong théda man). 0,25
0,25

Véi:y+z=0 <:>«/x+1+\/§:() - vO nghiém
1—/5

2

Vay phuong trinh ¢6 nghiém: x =

DeThiHSG.Com - Pé thi hoc sinh gi6i, chuyén dé boi dudng HSG mién phi cap nhat lién tuc!




DeThiHSG.Com - Dé thi hoc sinh gioi, chuyén dé bdi dudng HSG mién phi cap nhat lién tuc!

3x7 +xy—dx+2y=2 | 025
x(x+1)+y(y+1)=4
{3)62 +xy—4x+2y—2=0c>{2x2 +xy—y  =5x+y+2=0

X’ +y +x+y-4=0 X’ +y +x+y-4=0

Ta c6:2x> +xy—y’ =5x+y+2=0(y+x-2)(y-2x+1) =0 0.25
b) & y=2-x hodc y=2x-1

1,0 diem Vé6i y =2—x thay vao (2) ta duge: x>~ 2x +1 =0suyrax =1 0.25

Ta dugc nghiém (1;1)

2 0.25
¥ =2x—1 thay vao (2) ta dugc: 5x>~x—4=0,suyrax = l;x=?

—4 -13
Ta dugc nghiém (1;1) va (?;T)

-4 —13
Vay hé c6 nghiém (1;1) va (?;?)

Ci“:f Tim s6 nguyén t6 p sao cho cac s6 2p> —1; 2p> +3; 3p> +4 déu la sb 0.25
diém nguyén to.

+) Néu p=7k+i; ki nguyén, i thudc tap{+1;+2;%3} . Khi d6 p’ chia cho 7
c6 thé du: 1;4;2

Xét p>2=52p>—1; 2p° +3& 3p>+4>7 0.25

1.0?1)iém Néu p?chiacho 7 du 1 thi 3p? +4chia hét cho 7 nén trai GT
Néu p’chiacho 7 du4thi 2p® —1 chia hét cho 7 nén trai GT

Néu p?chiacho 7 du2thi 2p®+3 chia hét cho 7 nén trai GT

+) Xétp=2 thi 3p’ +4=16 (loai) 0.25

+) Xét p=7k, vi p nguyén t6 nén p=7 13 nguyén td, co: 0.25
2p’ —1=97; 2p* +3=101; 3p> +4 =151d8u 13 cic sb nguyén to

Véy p =7
1,0121)ié’m Gia thiét & 3(x—3)" —18y* +22% +3y2* = 54(1)
+) Lap ludn dé 2’M = zM = 2’M = 2> >9(¥) 0.25

(1) 3(x=3)> + 222 + 3)*(2> —6) = 54(2) 0.25
(2)=> 54=3(x—3) +22° +31° (22 —6) 2 3(x—3)> + 2.9 4323
(x=3)*+3y° <12

= 1> <4= )’ =1;)" =4 viy nguyén duong

Néu y> =1 y=1 thi (1) c6 dang: 0,25
3x-3) 45227252 <72 = 2 S75—22>22 = 9= 2 =3 (vi co(*)

Khi d6 3(x—3)" =27 =(x—3)" =9, x nguyén duong nén tim dugc x=6

Néu y* =4 & y =2(vi y nguyén duong) thi (1) c6 dang: 0,25
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3(x-3)"+142 =126 1422 <126 > 2 <9= z*=9= z=3(vi z nguyén duong)
Suy ra (x—3)> =0 = x =3 (vi x nguyén duong)
x=3 |x=6
Dép s6 1y =254y =1
z=3 |z=3
Cau 4 V& hinh (1 trudong hop)
3,0
diém
0,25
a 13
1,0 diém
K
F
0 —
SdBAC = M = sdDE =60’ 0,25
Suy ra EOD = 60° nén tam gidc OED déu 0,25
suy ra ED =R. 0,25
APE = ADE (2 gbc noi tiép chan cung AE) 0,25
ABM = ADE (Cung bu véi goc EDC)
Suy ra: 4BM = APE nén tam giac APE dong dang véi tam gidc ABM
AE AM 0,25
b) Nén — =——= AE.AB =AM .AP (1)
1.0 diém AP__AB . : —
Tuong ty chirng minh tam gidc ANE dong dang vdi tam giac ABF
AE AF 0,25
—=—-=AE.AB=AN.AF (2)
AN  AB
0,25
Tu (1) va (2) suy ra: AN.AF = AP.AM
1.0 | X6t 1ndm gitta B, D( Néu I ndm ngoai B,D thi vai trd K v6i DC s¢ nhu 1 v6i BD) | 0,25
Ta gidc BIHF, BDCF ndi tiép nén FHK = FCK (cung bang FBD ), suy ra tir
gidc CKFH noi tiép nén FKC =90°.
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DK  BH 0,25
Ly luan tam giac DFK dong dang tam gidc BFH nén: — = ——
FK FH

CK BI
Twong ty tam gidc CFK dong dang tam giac BFI nén: — = —
FK FI

DC BD BH+BD BI BH+ID 0,25

+
FK FI FH FI FI FH FI

.ID HC DC BD BH HC BC
M +

a—— =-—— suyra: +
Fl FH FK FI FH FH FH

BC BD CD 2BC BC BD CD 0,25
Vay + nén +——+—— nh6 nhat khi FH 16n nhat
FH FI FK FH FH FI FK

khi F 13 trung diém cung BC

Coxy+yz+zx= xyz<:>1+1+l—1(1)
X y z

2 2 2
a b a+b
Ta chirng minh vdi x, y duong: —+—>g(*) 0.2
x oy X+y
b

(*){z}(_+_

(a\/:— \/7\ > (0 ludn ding; “="<= a\/:— \/7—0<:>a—b—
Y

S(x+y)=(a+b)’ <:>a2y b= >2ab

‘ 1+1 2° 0,25

Apdung(*)tacé:—+—2( )y = ("="oyiz=1)
y z y+z y+z

22 27 2+42) 4?

A =_—+ 2( *2) = "="o2y=y+tze y=2)

Cau 5 2y y+z 3y+z 3y+:z

1,0 2 2 2

diém SN S G i SR . ("="e4x=3y+2)

4x 3y+z 4x+3y+z 4x+3y+:z

2 A2 2 2 0,25
L<4—+2—+1— 1— i 3 l(" "6 dx=3ytz&y=z & x=y=7)
dxt3yrz 4x 2y y z x y z

64 1 4 3., . 0,25

Tuongty: —————<—+—+—-("="&x=y=2)
x+4y+3z x y z

64 3, 1.4

3x+y+4z X y z

I B <1(_+_ 1) ! (theo (1)

:4x+3y+z x+4y+3z 3x+y+4z 8| x % Z}

Vay M dat GTLN la % khi x =y =z=3(theo (1))

--Hét--

DeThiHSG.Com - Dé thi hoc sinh gioi, chuyén dé bdi dudng HSG mién phi cip nhat lién tuc!




