SO GIAO DUC VA PAO TAO PE THI CHQON HOQC SINH GIOI CAP TiNH
QUANG NGAI NAM HOC 2016 -2017
MON TOAN LOP 9
Thi ngay 08 thang 12 nam 2016
(Thoi gian lam bai 120 phit, khong ké thoi gian giao deé)

PE CHINH THUC

(Pé thi gém 01 trang)

Bai 1 (4,0 diém).
V5+3 . 3-45
V2+3446 V2-43- 5
2o x X +dx
2) Cho A== -
) 0 x+Vx+1 x- \/; +1
a) Néu diéu kién xac dinh va rit gon biéu thitc A
b) bdt B = A + x — 1. Tim gia tri nho nhat cua biéu thitc B
Bai 2 (4,0 diém). Giai phuong trinh

1) Giéi phuwong trinh : Vx+2dx-1+x-2Jx-1 =

1) Rat gon biéu thite: A =

x+3
2

2) Giai phuong trinh: \/2x? +5x +12 ++/2x* +3x+2 =x +5.
Bai 3 (3,0 diém).

1) Chitng minh rang véi k 1a s6 nguyén thi 2016k + 3 khong phai la 1ap phwong
ctia mGt s6 nguyeén.

2) Tim nghiém nguyén cta phuong trinh x*- 25 =y(y +6)

Bai 4 (7,0 diém)

Cho ntra duong tron tam O duwong kinh AB. Goi C la mo6t diém nam trén nira
dwong tron (O) (C khac A, C khac B). Goi H la hinh chiéu vuéng goc cua C trén
AB, D la diém doi xing v6i A qua C, I 1a trung diém cua CH, J la trung diém ctia
DH.

a) Chirng minh C1J = CBH

b) Chitng minh D CJH déng dang vGi D HIB

c) Goi E la giao diém ctia HD va BI. Chiéing minh HE.HD = HC?

d) Xéac dinh vi tri cia diém C trén nita dwong tron (O) dé AH + CH dat gia tri 16n
nhat.

Bai 5 (2,0 diém). Cho a,b,c>0. Chitng minh ring be. J f *Jaib”-
C c+da
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GD-PT Quang Ngii HUONG DAN CHAM THI
KY THI HQOC SINH GIOI
NAM HOC 2016 - 2017
Mbon thi : Toan 9

Bai Cau Noi dung Piém
J5+3 3-5
1. Rt gon biéu thitc: A = +
B¢ V24345 2-\3-45
A V5+3 . 3-¥5  V2(5+3) | V23- V) 0,75
(1‘371156) L2345 V2-43-V5  2+6+245 2-6-245
’ _ 26543 V26-5) _V2(5+3)  V23-45) 0,5
T 245?24 (5-12 V543 3- 5
A= 2 0,5
5 A= X2 - x ] X ++/x
Bai 1 x+x+1 x-\/;+1
(4 d) a) PKXD: x >0 0,25
odr xteds W -1) (R ) 0,5
A= - = -
x+\/;+1 x-\/;+1 x+\/;+1 x-\/;+1
Cau 2 «/;(\/;-1)(x+ x+1) \/;(\/;+1)(x-\/;+1) 0,5
(2,25) | = -
X++4x +1 X-x+1
=Vx (Vx - 1)- Vx (Vx #1) =x- ¥x - x- Vx =-2Vx
b) B=A+x—1=-2x +x-1=x- 2Jx- 1=(x - 1) - 22-2 0,5
Diu “=" xdyra = vx-1=0 x =1 (TM DKXD) 0,25
Vay GTNN cua biéu thitc B=-2 khi x=1 0,25
Bai 2 iai ph inh : Vx+2¢x-1+4/x- 20x-1 =33
(4 d) 1) Giai phwong trinh : vx x x x-1==
Caul DKXD : x =1 0,25
(2d) \/x+2\/x-1+\/x-2\/x- :x;-B
X+3 0,5
o Jx-1+2Yx- 141 +4/x- 1- 2J/x-1+1 = >
N \/(\/x-1+1)2 +\/(\/x-1—1)2 :X;3 0,25
PN x-1+1+‘\/x-1-1‘:X;3 (*) 0,25
Néu x >2 phuwong trinh (*) 0,25
< x-1+1+\/x-1-1:X;3=r 2x- :X;3©4\/x-1:x+3




< 16(x- 1) =x* +6x+9 < x*- 10x+25=0 < (x- 5 =0 x =5 (TM)

Néu 1=<x <2 phwong trinh (*) 0,25
X+3 X+3
= VXx-1+1+1- x- =T© 2 :TQ 4=x+3= x=1 (TM)
Vay phuong trinh c6 nghiém x=1 va x=5 0,25
2) Gidi phwong trinh: \2x? +5x +12 ++/2x? +3x+2 =x +5.
Dt u =+/2x% +5x+12,v =y2x* +3x+2 (u>0,v>0) 0,25
= u® =2x> +5x+12,v* =2x* +3x+2= u’- v’ =2x+10 =2(x+5) 0,25
T (1) = 2w +v) =@u’- v*) & (u+v)u-v-2)=0 (2) 0,25
Vi u>0v>0, tw (2) suy ra: u-v-2=0. Vi wvay| 0,25
V2X7 +5x+12 =42x% +3x+2 +2(3)
Binh phwong 2 vé va thu gon ta dwgc phwong trinh 2| 0,25
A V2x*+3x+2 =x+3
Cau 2 x+3=0 x=>-3 x=>-3 0,5
(2d) o o
2J2x2 +3x+2 =x+3 |7X°+6x-1=0 [(7x°- 7)+(6x+6) =0
X=-3
<=
(x+1)(7x-1) =0
X=-3 1
= 1 x=- 1,x=—(tm)
x=-1Lx== 7
7
. 0,25
Vay phuong trinh c6 hai nghiém x = -1, x= 2
Bai 3 ‘ ,
(3 d) 1) Chitng minh rang véi k 1a s6 nguyén thi 2016k + 3 khong phai
la 1ap phwong ctia mot s6 nguyén.
Gia stt 2016k + 3 = a’ vdi k va a la s6 nguyén. 0,5
) Suy ra: 2016k =a’-3
(Cla;dl) Ta chitng minh a’ — 3 khong chia hét cho 7.
’ That vay: Tabidudiéna=7m +r, véir €[ 0:L-12-23-3) . 0,25
Trong tat ca cac trueong hop trén ta déu c6 a’® — 3 khong chia hét 0,5
cho 7
Ma 2016k ludn chia hét cho 7, nén a®> — 3 # 2016k. bPPCM 0,25
Cau 2 | 2) Tim nghiém nguyén cua phuong trinh:
(1,5d) x*- 25 =y(y+6)
T x* - 25 =y(y +6) 0,25

Ta co : (y+3+x)(y+3-x) = - 16




bé y trong phuong trinh chi chita an s6 x v&i s6 mii bang 2 , do
dé ta c6 thé han ché gidi vdi x 1a so tuw nhién.
Khi do: y+3+x > y+3-x..

Ta c6 ( y+3+x)+(y+3-x) = 2(y+3) la s6 chan 0,5
Suy ra 2 s0 ( y+3+x ) va (y+3-x) cung tinh chan lé . Ta lai c6 tich
cta chiing la s6 chan, vay 2 s6 ( y+3+x ) va (y+3-x) la 2 s chan.
Ta chi c6 cach phan tich - 16 ra tich cta 2 s6 chan sau day:
-16 = 8 (-2) = 4 (-4) = 2 (-8) trong ®a thda se ®Cu | 0,25
b»ng gi, trb (y+3+X).
Khiy+3+x=8,y+3-x=-2tacax=5,y=0.
Khiy+3+x=4,y+3-x=-4tacax=4,y=-3.
Khiy+3+x=2,y+3-x=-8tacax=5,y=-6. 0,5
VX thO ph—ng trxnh ®- cho ca c,c nghiOm :
(X,y) €{(25,0);(=5,-6);(24,-3)
D
Bai 4 —
(7 d) ) \
E \
\
6 | B
+ Vi AABC noi tiép dudng tron dwong kinh AB nén AC L BC 0,5
Suy ra BC LCD (1)
Caua |4 14pluan dé chiralJ // CD (2) 0,5
(L5d) |1y (1) va (2)suyra IJ ~ BC 0,5
+ Suy ra ¢y = ¢BH (cung phu véi Bcg) (3)
+) Trong Avudng CBH ta c6: tan CBH =% 4) 0,5
+ Lap luan chitng minh dugc CJ // AB 0,5
Caub |*+MaCH 1L AB (gt)
(2 d) + Suyra CJ LCH
cJ] _cJ 0,5

+) Trong tam giac vudng CIJ ta c6 tanClJ = - E(CI = HI) (5)

cH _cl

£ TR (3), (4), 5) = S =




, N , . CH CJ
+ Xét DCJH vaDHIB c6 Hcry =BHr =90° va —— =—— (cmt)

HB ~ HI
+ Nén D CJH dong dang véi DHIB

0,5

Cau c
(1,5d)

+ Lap luan dé chitng minh dwgc Her =90°

0,5

+ Chitng minh dugc AHEI dong dang vGi AHCJ

+ suv ra HE I
W me THy

0,5

+ Suy ra HE.HJ = HL.LHC
+ Ma HJ :%HD; HI :%HC
+ Suy ra HE.HD = HC?

0,5

Caud
(2 d)

+ Lay diém M trén nira duwong tron (O) sao cho BoM = 45°
+ Tiép tuyén cua ntta dwong tron (O) tai M cat AB tai N. Ta c6
M va N co dinh.

0,5

+ Ké MK LABtai K
+ Chitng minh dwgc DMON vudng can tai M va KM = KN
Suy ra ANC =45°
XétC* M
Tac6C ®* MnénH ® K
Do d6 AH + CH = AK + KM = AK + KN = AN (khéng ddi)

0,5

+ Xét C khac M.
Tia NC ndm gitta hai tia NA va NM
Do d6 ANC < ANM = 45°
+ DHNC c6 NHC =90°
nén HNC + HCN = 90°
Ma HNC <45° nén HCN > 45°
Suy ra HNC < HCN
Suy ra HC < HN

0,5

+ Do dé AH + CH < AH + HN = AN

+ Vay Khi C & trén nira dwong tron (O) sao cho BOC =45° thi

0,5




AH + CH dat gia tri 16n nhat

Bai 5
(2 d)

. b c
Chi*ng minh ran \/ a +\/ +\/ >2
5 8 b+c c+a a+b

Ap dung BPT Cauchy ta c6 0,5
+b+c>2Jalb+c) = >
“ ‘ “ ‘ b+c a+b+c
Chli’ng minh tu’dng ty ta du’dc 0,5
Vc+a a+b+c \/a+ a+b+c
\/ \/ \/ 2(a+b+c) 0,5
Suy ra
b+c c+a a+b  a+b+c
a=b+c 0,5
Dau bang xdy ra < b =c+a < a=b=c=0(Trai vGi gia thiét)
c=a+b

Vay dau = khong xay ra suy ra dpcm.




