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- Mon: Toan 16p 9
Thoi gian lam bai: 150 phut
Thi ngay 14 thang 1 nam 2018

Bai 1: (5 diém)
x+2\/;+4 x+23/x +1]|
x\/;-B x-1

3/x - 5, 2/x +10
\/_ 2 x+6\/;+5

a/ Cho biéu thve M =

Rut gon M va tim x dé M>1

Ja- b b- e e-

1+c 1+a 1+b

b/Cho a, b, ¢ >0 théa man +/ab ++bc ++/ca =1. Tinh H=

Bai 2: (4 diém)

< 5) 5
a/ Giai phvong trinh \/30— =t \/6x2 - = =6x’

X
~ R 2 .. n
b/ Tim s6 thuc x d8 3 s x- V3;x* +243;x - " la s6 nguyén
Bai 3: (4 diém)
a/ Tim x nguyén duong dé 4x’ +14x* +9x- 6 la s6 chinh phwong

b/ Cho x, y, z 1a cac so thuc duwong théa man X +y+z =Xyz,
. . Vi+x? 1+41+y° V1+2°
Chtrng minh rang: Levl+x y  LiNi+z <xyz

X y z

Bai 4: (6 diém)

Cho doan thang OA=R, vé duong tron (O;R). Trén duong tron (O;R) lay H bay ky sao
cho AH<R, qua H vé duwong thang a tiép xuc v6i duong tron (O;R). Trén duong thang a lay B va
C sao cho H nam giita B va C va AB=AC=R. Vé HM vubéng goéc véi OB ( M€0OB), vé HN
vuong goc vei OC ( N€OC)

a/ Chitng minh OM "OB=0ON "OC va MN lu6n di qua 1 diém c6 dinh
b/ Chitng minh OB "OC=2R?
¢/ Tim gia tri 16n nhat caa dién tich tam giac OMN khi H thay doi
( chti y: dung kién thirc hoc ky 1 Iop 9)
Bai 5: (1 diém)
cho day so6 n, n+1, n+2, ..., 2n vd&i n nguyén dwong. Chitng minh trong day c6 it nhat mot ldy thira
bac 2 caa 1 so tw nhién.
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HUONG DAN CHAM HSG CAP THANH PHO NAM HOQC 2017-2018
MON: TOAN LOP 9 (BANG A)

Cau Noi Dung biem
Bail 5d
a/ X+24Ux+4 x+2Ux+ X+
3d | @/ Cho biéu thitc M = x\zf:(-84+ >2<\-f1 L 3:/[25 x2+\/6_\/;1-|(-)5
Rut gon M va tim x dé M>1
X+2/x +4 (Vx +1)° 1 3Vx- 5, 2(Vx +5) 0.5
T Drvn+4) G- D) || Yx-2 (Jrr)(Wx+s)
1 J_+1 3\/§-5+ 2
| x-2 J_ 1| Vx-2 Jx+1
=\/_-1+( x+1)(\/_-2)_(3\/;-5)(\/;+1)+2(\/;-2) 0.5
Vx-2)(Wx-1) 7 (x-2)Wx+1)
_x-14x- 2Jx +4/x- 2 3x+3Vx- 5Jx-5+2Vx- 4 0.25
(Vx-2)Wx-11)  — (Ux-2)(x+1) ’
3x- 9 x-3 (&'2)(&"1): Jx +1 0,5
“(x- 2)(( 1) (x-2(x+1) (x-2){x-1)  3(:-3) 3(Jx- 1)
Vay M=% véi x >0;x #1,3,4 0,25
Jx +1 Jx +1 4- 24x 2-Jx
*M<1@m>1©m—l >0e (\/_ 1) >0 7>0 0,5
_{2-\/;>0
Tacé = &_1>0@1<&<2@1<x<4 Vay M>1 khi 1<x<4 va x #3
2-Jx <0 A 0,5
_ \/;-1<0
b/ b/Cho a, b, ¢ >0 théa man /ab ++bc ++/ca =1. Tinh H=
24| Ja- b b, Je-\a
1+c 1+a 1+b
e Vi Jab ++bc ++Jca =1 nén 1+c=+ab +be ++Jea +c =... =(Va +c )b ++/c) 0,5
e Tuong ty ta co 1+a=(«/5+\/5)(\/5+\/_) ;1+b (\/5+\/3)(«/3+\/—) 0,5
Ja- b N Je-a 10

© V()b +e) (Va+vb)Na+46) (Ja+vb)(a )
(Ja+e)- («/5+«f) (Va +b)- (x/5+f) (Vb +c)- (Va +b)
T Wa Ve )b +4e)  Wasb)a+ve) (b +ve)(Ja +b)




1 1 1 1 1 1

“bade Jaide Jaide Ja+db Jaidb Jbede

Bai 2 4,0d
a/ . 5 5 5
2,04 | Gidi phwong trinh \/30- 7 +\/6x2 " =6x> DK:x’ z\g
5 2
. 5 5 .. ; —+\6x" -1
Vix* Z\E: ?>O;6x2_1>0,theoc051taco JBO-%:\/EZ(GXQ-l)SXZ ( ) 0,5
X X 2
~ L1y D
D4u = c6 khi— =6x°- 1 x =+
X
5 5 (6x° - 5)+1
N~ 2 2_ ~ A . , 72
Vix z\g: 6x " =0, theo cosi ta co \/GXZ'%:\/(GXZ'%) 1< X 0.5
X X 2
~ s 5
Déau=co khi 6x°- = =le x=#
X
R , z z 32+6x2-1+6x2- 32+1
Vay ta co \/30_ —2+\/6x2- > <X X 0,5
X X 2
5 , O 2 I~ P
= \/30- —2+\/6x - — <6x” Dau=co khi = x=+
X X
A _ ~ oA by 5 2 5 2
Vay x=*1 la nghiém phuong trinh ,(30- — +,/6x" - — =6x 0.5
X X ’
b/ N ~ ~ ~ 2 \/’ 2. A
2 0d Tim s6 thue x d€ 350 x- V3;x™ +2 3,X-; la s6 nguyén
0,75
Dit a =x- \/g;b =x2+2\/§;c =x-zvéri a,b,cez ’
X
T a =x- V3= x=a++/3; tt b=x*+23 = x* =b- 24/3, nén ta 6
2
(a+J§) =b- 2\/54: a? +2J§a+3 =b- 2\/54: 2\/§(a+1):b— a’-3
- 2— - 2_
-Néu a+1 #0= a #- 1= 2\/5 :M,Vi abeZ= b-a 3eQ=> 2J§EQ=> VL 0.5
a+1 a+l ’
a+1=0 a=-1
Vay a+1=0 nén ta c6 o = x={3- 0,5
dy a nén aco{b_aZ_Bz0 {b:4 x=y3-1
V6i x =+/3-1 tacé a =-Lb =4 va ¢ =-2 nguyén, théa man dau bai 0,25
Bai 3 4,0d
a/ a/ Tim x nguyén duwong dé 4x*> +14x*> +9x- 6 la s6 chinh phuwong
2,0d | Vi 4x® +14x* +9x- 6 14 s6 chinh phuong, nén ta c6 4x* +14x*> +9x- 6 =k v0i kEN 0,5
Ta 6 4x° +14x% +9x- 6=...=(x+2)(4x* +6x- 3)nén ta c6 (x +2)(4x* +6x- 3)=x?
bit (x+2,4x* +6x-3)=d v4ide N~ 0,5

Tacod x+2:d= (x+2)(4x-2):d = 4x+6x- 4:d
Ta lai c6 4x* +6x-3id = (4x* +6x- 3)- (4x* +6x- 4)=1:d = d =1




Vay (x+2,4x* +6x- 3) =1

0,75
ma (x+2)(4x* +6x- 3)=k* nén ta c6
x+2 va 4x*> +6x- 3 la s6 chinh phwong= x+2 =a’va 4x* +6x- 3 =b*> v0ia,be N~
Vi x>0 nén ta c6 4x* <b> <4x* +12x+9 o (2x) <b? <(2x+3)’
Viblénén b> =(2x+1)° & 4x* +6x- 3=4x* +4x+1 e x =2
VGi x=2 ta c6 4x° +14x*> +9x- 6 =100=10" la s6 chinh phuong 0,25
b/ Cho x, y, z 1a céc s6 thuc dwong thoa man X +Yy +2 =Xyz,
b/ ’ 2 1+ 1+ 2 / 2
2 0d | Ching minh rang: 1+vi+x poNTY +1+ 1+2 <xyz
g X y z
1 1 1
T Gtsuy ra; —+—+— =1, 0,5
Xy yz X
A ,\/1+x2\/1111\/1111 12 1 1), .
Nén ta co: = |S+—+—+— = ||+t | S|+ |" = e y=z
X X" Xy yz X X yJix z 2(x y z
vay e 1 §+1+1].
’ % 2{x y z
N 2111 4 1 N 2 1|1 1 4
Tuongtutacs VY <2 —+—+_] R LA _+_+_] 05
y 2\x y z 7 2{x y z )
/ 2 ’ 2 / 2
Vay ta ¢ Irviexs Ioyiey (1eVIvz g L 1ETe x =y =z
X y z X 'y z 0,25
Ta co (x+y+x)2— 3(xy +yz +xx) =.... 2%[0(— y)2+(y— 2) +(x- Z)z} =0 0.5
Nén(x+ y+x) =3(xy + yz + xx)
= (xyz) =3(xy +yz +x2)= gyt <xyz= 3 1,11 <xyz
Xyz X y z
A~ THN1+X° 1441+ y° 1+41+7° -
Vay . Y+ To<xyz ;"= x=y =2 0,25
be y z
Bai 4 6d
a/ a/ Chitng minh OM ‘OB=0ON ‘OC va MN lu6n di qua 1 diém c6 dinh
3d *Ta c6 OH L HB (t/c tiép tuyén) = AOHB vudng tai H, ma HM L OB (gt) nén theo hé 0.5
thitc lvgng trong tam gidc vudng ta c6 OM -OB =OH* =R’
0,5

Chung minh twong twta c6 ON -OC =OH* =R*. Vay ta c6 OM OB =ON -OC




OM OA
*Tac6 OM -OB =OH® =R’ ma OA=R nén ta c6OM OB =0A* = — =— 0.5
OA OB
OM OA
Xét AOMA va AOAB cé O chung, c6 OA @ = AOMA ~AOAB = HaMm =6BA.
Ta c6 AO=AB=R (gt)= AOAB can » HoB =BBA > Wom =BBaA , vdy Bam =dom | 0»0
= AOMAcan = MO =MA
Chiing minh twong tv ta c6 AONA can = NO =NA 0,5
Ta c6 MO =MA; NO =NA, vay MN la trung tryc ctia OA, goi E la giao diéfm cta MN 0,5
OA ’ ~ ~ 3. A
v6i OA ta cé EO=EA=7 va MN 1 OA tai E, ma O, A co dinh nén E co dinh. Vay
MN lu6n di qua 1 diém c6 dinh
b/ b/ Chitng minh OB. OC=2R*?
1,5d |+ 6 om 0B =oN 0c = M OV 0,5
0C OB
M N
Xét AOMN va AOCB c¢6 & chung, c6 OO_C ?)—B = AOMN ~AOCB,
OM OE OM OE OF 1 1
ma OE | MN va OH 1 BC nén ta c6 =—= =—= OM =-0C 0.5
ocC OH oCc O0OA 20E 2 2 .
(vi OH=0OA=20E)
1
Tacé OM -OB =OH* =R’ ( cm trén) = EOC ‘OB =R* = OC -OB =2R? 0,5
c/ ¢/ Tim gia tri 16n nhat cua dién tich tam gidc OMN khi H thay doi
1,5d Ta cb AOMN ~AOCE ~_ Somv _ OE* _OE’ _ OE* _1 0,5
aco (cm trén) S,., OH® OA’ (20E) 4
) 1 11 1 1 )
Neén Souy = Socn = OH ‘BC =_R -BC <_R(AB+AC) —R(R +R) —R 0,75
Dau bang c6 khi B, A, C thang hang < H =A
. 1
Vay dién tich tam gidc OMN 1én nhét 1a Sy, :ZR2 khi H =A 0,25
Bai 5 1d
-Néu n la Ity thira bac 2 ctia 1 s6 tw nhién bai toan chitng minh xong 0,25
-Néu n khong la liiy thira bac 2 cia 1 so0 tw nhién, ta luén tim dwgc 1 s6 nguyén dwong | 0,5
k sao cho k* <n<(k+1)".Vin nguyén duong va n>k’ = n >k’ +1, vy ta cé:
2n- (k+1) 22(k* +1)- (k+1)° =...=k?- 2k +1=(k- 1)’ =0
0,25

Vay moi k nguyén dwong , nénta c6 k* <n<(k +1)" <2n
Vay trong day luon c6 it nhat mot liy thira bac 2 cta 1 so ty nhién.




