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PE THI C HQC SINH GIOI LOP 9
Nam hoc 2015 — 2016
Mon thi: Toan.
Thoi gian: 150 phiit.(khéng ké thoi gian giao dé)

Bai 1: (6 diém)
Jx \/_+3 JX +2 X +2

a.Cho M = (- JIx + P Sx—2 3-x x—5&+6)

1) Rat gon M
2) Tim gié tri nguyén ctia x dé biéu thirc M nhan gia tri 1a s6 nguyén
b. Tinh gié tri cta biéu thuc P

P = 3x% 4 5x*1 1. 2006 VOi X = \/6+ 2\/5.\/3—\/\/§+ 2V3++/18-8V2 -3
Bai 2: (4 diém)
a - Giai phuong trinh: /1+x%)® —4x® =1-3x*

b - Tim tat ca cac s6 nguyén n sao cho n? +2014 1a mdt s6 chinh phuong

Bai 3: (4 diém)

a) Cho duong thang: (m-2)x+(m-1)y =1 (m la tham s6) (1)

Chtng minh rang dudng thang (1) ludn di qua mot diém cb dinh véi moi gia tri
cia m

b) Chtrng minh ring: néu a, b ,c 1a ba s6 thoa man a + b +c = 2013 va 1.101

a b c
= ﬁ thi mot trong ba s6 phai c6 mot sd bang 2013
Bai 4: (5 diém)
Cho dudng tron (O;R ). AB va CD 14 hai duong kinh ¢ dinh cua (O) vudng goc
v6i nhau. M 1a mot diém thudc cung nhé AC cia (O). K va H lan luot 14 hinh
chiéu ctia M trén CD va AB.
a) Tinh sin® MBA+sin” MAB +sin* MCD +sin* MDC
b) Chirng minh: OK? = AH(2R— AH)
¢) Tim vi tri diém H dé gia tri cua: P = MA. MB. MC. MD 16n nht.
Bai 5: (1 diém)
4a 9b 16¢
b+c-a i a+c—b i a+b-c

Tim gi4 tri nhé nhat ctia biéu thirc P =

(Trong do6 a, b, c 1a do dai 3 canh cua 1 tam giac)
- Hét —
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PAP AN THI CHON HQC SINH GIOI LOP 9
Bai 1:
a) (4,5d)
DKXD: x>0;x#4;x=9 (*)
1) Rat gon M: V&ix>0;x =4, x#9

Jx =2
Ix +1

Vx-2_x+1-3_Yx+1 3 . 3
\/;4-1 \/;+1 \/§+1 \/;-1‘1 \/;-1‘1

Biéu thirc M ¢6 gia tri nguyén khi va chi khi: 3:vx +1< Vx +1eU(3)
UB)e{#L143 } Vi x20=/x+120=/x+1>1

Nénx +1e {3 }

Xay ra cac truong hop sau: (0,5d)

. Xx+1=1ex=0<x=0 (TMPK (*))
Ax+1=3J/x=2ox=4

(khdong TMDK (*) loai ) (0,25d)
Vay x = 0 thi M nhan gia tri nguyén.

b) X=J6+2\/§.\/3—\/\/§+2\/§+\/18—8\/_.—x/§
COVI8-8V2 = /(4-2)* =[4-2|=4-2 (0,5d)
\/\/§+2\/§+4—\/§=\/2\/§+4=\/(\/§+1)2 :‘\/§+# (0,25d)

X =6+ 2v2:3— B +1 =6+ 24223 =6+ 2,/4—243 3
x=6+2(3-1)° ~3=1/6+2J3-1-v3=14+23 -3
x=\/(\/§+12—ﬁz‘@+q—ﬁ=ﬁ+l—@:l (0,75d)

Vi x =1.Tacod P=3.1*"+5.1%"+2006 = 3+ 5+ 2006 = 2014
Vay véix =1 thi P=2014

Bai 2:

a_(2,5d)

8Vay M = (Vo1 x>0;x=4,x=9) (*) (2,5d)

2)M =

(0,75d)

(14x?) —4x® =1-3x" (1)
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Taco: 43 +1-3x" =-3x* +4° + X2 = x> +1=1+x*—X* (3x2 —4x+1) (2)
Thay (2) vao (1) ta c6:
(1) < (1+x )3 —(1+X7) =—x*(3x* —4x+1) (3) (0,5d)
Pit y=+1+x, voiy>1.Suyra x> =y?*-1
Thay vao (3): y*-y? =(1-y*)(3x* —4x+1) (0,58)
= yz(y—l)—(l— yz)(3x2 —4x+1)=0
y-1=0

< (y—l)[yz +(y+1)(3x° _4X+1)J=O C{Y+(Y+1)(3x2 —4x+1)=0

*Voi y =1thi x=0 thoéa man phuong trinh.

*Voiy #1vay >1,taco: y2+(y+1)(3x2—4x+l)=0 4 14
s 2V 1. 1, N
VI 3x° —4x+1=3 X=3 —52—5 vay > 1 thay vao ve€ trai cua (4)
1 1)’ 13 1y 13 1.,

2 (y+1)==|y-=| -=>|1-=| —===16n hon. 0,254
Y (y+)3 (y 6) 36>( 6) 36 3 o0 (0.250)
Do do6 (4) vo nghi¢m
Vay phuong trinh (1) c6 nghiém duy nhat x = 0 (0,25¢)

n? +2014 =k?(k? € N)
< 2014 =k? —n? < 2014 = (k + n)(k —n)
Suy ra (k + n) va (k — n) = 2k 1a s6 chin nén (k + n) va (k — n) cung tinh chén 1¢
Do 2014 14 s6 chén nén (k + n) va (k — n) déu 1a s6 chin (0,5d)

= (k+n)(k—n):4
Khi d6 tir (1) suy ra ta lai c6 2014:4 (diéu nay vo 1i)
Viy khong c6 sé nguyén n nao dé n? +2014 1a s6 chinh phuong  (0,5d)
Bai 3:
a) (2d) Piéu kién can va da dé duong thang (m-2)x+(m-1)y =1 di qua diém cb
dinh N(x,;y,) voimoimla: (0,5d)

b (1,5d) Gia sir (1) (0,54)

(m-2)x, +(M-1)y, =1 véi moi m

< mX, —2X, + My, — Y, —1=0 v41 moi m

< (X + Yo )M—(2X, + Y, +1) =0 vO1 moi m (0,75@)
=0 =1
= {X‘J Yo = {X(’ (0,5d)
2X, + Y, +1=0 Y, =1
Viy cac dudng thang (1) ludn di qua diém cd dinh N(-1; 1) (0,25d)
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b) Piéukiéna, b, c =0
Tu 1+£+1: 1
a b ¢ a+b+c

< (ath) (b+c) (cta) =0 < at+b =0 hoac b+c=0 hoac cta=0 (0,5d)
Néu a+b =0 ma a+b+c =2013 nén ¢=2013
Néu b+ ¢ =0 ma a+b+c =2013nén a=2013
Néu a+c=0 ma a+b+c =2013nén b=2013  (0,5d)

Vay 1 trong cac sba,c,b béng 2013 (0,25d)

Bai 4:
C
B ul ‘
D

Suyra(bc+ac+ab) (atb+c)—abc=0 (0,25d)

(0,5d)

a) Vi M thudc (O) nén cac tam giac: BMA va CMD vuong tai M nén:
sin> MBA+sin”* MAB +sin* MCD +sin* MDC =
(sin® MBA + cos>MBA) + (sin” MCD + cos?MCD) =1+1=2 (1,5d)
b) Chirng minh: OK? = AH(2R - AH)
That vay: KOHM Ia hinh chit nhat nén: OK = MH
Ma MH? = HA .HB (Hé thtic luong trong tam giac vuéng MAB c¢6 MH dudng

cao) (1d)
va BH=AB-AH=2R - AH
Suy ra:0K*=MH*=AH(2R-AH) (1d)

¢) P = MA. MB. MC. MD =AB.MH.CD.MK = 4R>.0H.MH (Vi MK = OH)
(0,25d)

H?+MH? OM? R?

Ma OH.MH <2 -~ (Pitago) (0,25d)

2

Vay P£4R2.R7=2R4. déng thic xdy ra < MH=0H  (0,25d)

=0 =RTJE (0,25d)
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Bai 5:

batx=b+c—a,y=a+c-b,zza+b-cthi x,y,z>0"

b+c—a=x

Tacod ia+c-b=y=

a+bh-c=z

Vay
2y +22 +92 +9X +8x+8y
X 2y z

P=

Z+
a=tY

:[ﬂ+%J+(£+8—XJ+(9—Z+8—yJZ2\5+2a\/16 +2+/36 =26
X 2y X z 2y 2z

2y 9x

x o2y

A al , ) . 27 8x
Dau dang thuc xdy ra khi =,
9z 8y

2y 7

Vay gia tri nho nhat cua biéu thirc P 14 26 khi va chi khi

x =L

4y* =9x° 2
277 =8x* = yzgx

2 2

9z° =8y z—ﬂy
3

X =

y:

N
Il
wWid pplw NN

(0,

X

<

25d)

(0,25d)

(0,25d)

(0,25d)



