PHONG GIAO DUC VA PAO TAO PE THI CHON HOQC SINH GIOI HUYEN
HUYEN LAM THAO Mén: Toan 9

Thoi gian lam bai: 150 phut
bé gom 01 trang
Bai 1: (4,0 diem)
A JE+3 J_+2 Jx 42 Hlﬁ
Cho biéu thic V-2 3. x5+ fx+1]

Véi X =0 x #4; x #9,

a) Rt gon biéu thitc A. b) Tim gi tri ctia A khi X =6- 25
1

c) V@i gia tri nao cua x thi A dat gia tri nho nhat ? Tim gia tri nhé nhat do?
Bai 2: (3,0 diém)
a) C/m : VGi moi sO ti nhién n thi a, = n(n + 1)(n + 2)(n + 3) + 1 1a s6 chinh

phuong.
Jx-2012 - 1+ ,f}F—EDIB— 1+-Jz—2[]14— 1 :E
b) Giai phwong trinh: X - 2012 y -2013 z-2014 4
Bai 3: (4,0 diém)
a) Tim nghiém nguyén ctia phwong trinh: 2x* + 4x = 19 — 3y°.
b) Txm c.c ch+ sé a, b sao cho @56b chia hét cho 45
Bai 4: (7,0 dieém)

1. Cho ntta dwong tron tam O duong kinh BC=2R. Diém A di dong trén ntra
duwong tron. Goi H 1a hinh chiéu cta diém A 1én BC. Goi Dva E lan lwgt 1a hinh
chiéu caa H Ién AC va AB.

a. Chitng minh: AB . EB + AC . EH = AB®

b.X4c dinh vi tri diém A sao cho tit gidc AEHD c6 dién tich I16n nhat? Tinh dién
tich 16n nhat doé theo R.

2. Qua dinh A cda hinh vuéng ABCD canh la a, vé mot dwong thang cat canh
1 1 1
+

BC & M va cét duwong thing DC & I. Chitng minh ring: AM®  AI' a*
Bai 4: (2,0 diém)

Cho x, y, z 1a 3 s6 thyc dwong thoa man xyz=1.
1 1 1

+ + =1

CMRX*+y+1l y+z+l z+x+1




HUONG DAN CHAM PE THI HQOC SINH GIOI
Mon: Toan 9

A= *""’7*3 pVx2 el .[1 JE .
Cau 1 (4 diém):Cho biéu thitc (Vx-2 3-Jx x-5Jx+6 Jx+

Véi X =0;x =4 x ;tgj(*)
a) Rut gon biéu thic A;

b) Tim gid tri ctia A khi * =6- 245 ;
1

c) V§i gia tri nao ctia x thi A dat gia tri nhé nhat? tim gia tri nhé nhat

do?
Loi giai so lugc Diém
a) Véi disu kien < ta c6:
A= ..E+3_ J;+2+ JE+2 ] J;+1_ J; 0,50
V-2 -3 (Yr- 2)(Va-3) | T VeL e
_x—g—x+4+.f;+2_ 1
(V- 2)(Vx-3) | Jx+1)
0,50
Jx-3 [ 1
T(F-2)Wx-3) | el 0,50
_ 11 x+l
Jx-2 Jx+1 Jx-2 0,50
x 1~ =6- 24/5 ={5-1 s m aea 1A . ez
b) Deé thay : * & (J_ )lthoa man diéu kién. Khi do: 0,50
Vi =(\5-1) =\5-1
S-1+41 45 0,25
Do vay, gia tri ctia biéu thirc A la: V5-1-2 \5-3
3545 0,25
-
1 1- 3 1 3
C) Viétlai, A= Vx+1_Pg A ¢6 GTNN thi YX+1¢6 GTLN, hay vX+1 | 0,25
c6 GTNN.
Ta c6: YX+121 gy n= xay ra khi x = 0.
1.3 4.3=0 0.7
Gid tri nho nhat ciia A la VO +1 , xay ra khi x = 0.




Cau 2(3 diém):

la s6 chinh phuong.

a) Chitng minh : Vi moi s6 ty nhiénnthi a,=n(n+ 1)(n +2)(n+3) + 1

NJx-2012 ,fv 2013-1 y'z 2014 -1

3
X - 2012 y - 2013 2-2014 4

b) Giai phuong trinh:
Cau | Y Loi giai so hwoc Piém
2 4d
a 1,5d
Ta co :
aa=nn+1)(n+2)(n+3)+1
=@m*+3n)(n*+3n+2)+1
0,5
=(n*+3n)’+2(n*+ 3n) + 1
= (n° + 3n + 1) 0,5
V6in la s6 ty nhién thi n® + 3n + 1 ciing 1a sd tw nhién, theo dinh nghia, a,
la s6 chinh phwong. 0,5
1,5d
_ —a-.fv- —b-fz - - 0,25
Dit Jx- 2012 =a;,fy- 2013 =bjy/z - 2014 =c
(VGi a, b, ¢ > 0). Khi d6 phuong trinh da cho tré thanh:
a-1 b-1 c-1_3 [1_1+ [ ‘ [1_1 i‘_
a‘*+]:r*+:;‘Z Eﬁﬂtaa |4 c & 0,5
[ L1y (1. 1) [ 1 1)
= e 0,5
2 a) 2 b ] | 2 C] = a= b =—c=2 ’
Suy ra: x = 2016, y = 2017, z = 2018.
0,25
Cau 3 (4 diém):
a) Tim nghiém nguyén ctia phwong trinh: 2x* + 4x = 19 — 3y°.
b) Txm c.c ch+ sé a, b sao cho @56b : 45
Cau|Y Loi giai so lugc biém
3 3d
2d




Ta c6: 2x* + 4x = 19 - 3y* < 4x* + 8x = 38 — 6y’

< 4x* + 8x + 4 = 42 — 6y°

o (2x+2) =42-6y° _ (2x+2) =6(7- y*) o 0,5
Vi (2x+2) 20= 7- y* =0 = y* E?,mé YEZ Lan: 05
y=0; ¥
2x+2 =06 =2
Qx+2) =36 | T e | 1T
+V6iy=1,tir(1)0 a+2=-6 |x=-4
Truong hgp nay phuwong trinh c6 2 nghiém nguyén la: (2;1) va (-4;1).
+Voiy=-1
2x+2 =6 x =2 0.5
(2x+2) =36« e |7
Thi tir (1) 2x+2=-6 |x=-4
Truong hgp nay pt c6 2 nghiém nguyeén la: (2;-1) va (-4;-1).
— — 2 —
cve V== (2x+2) =18 = 4x° +8x- 14 =0
2 _
= 2X° +4x =7 = 5 nay khong c6 nghiém nguyén vi VT chia hét cho | 0,25
2, VP khong chia hét cho 2.
(2x+2)' =42 = 4x* +8x- 38 =0
+V6i y=0, ur(1) 0 = 2x° +4x =19
PT nay khong cé nghiém nguyén vi VT chia hét cho 2; VP khong chia hét | 0,25
cho 2.
Vay PT da cho c6 cac nghiém nguyén la:
(-4:1); (Z1);(-4;-1); (25-1)
2d
TathEy45 =59 mu(5;9)=1
®0 ad6b : 45  ad6b : 5y 9
0,5
0,25

XPt a56b : 5 pe {0:5}




NOuUb=0tacdsed6b :9oa+5+6+0:9
>a+11:9
>a=7
0,5
NOub=5tacdsed6b :9-a+5+6+0:9
>a+16:9
>a=2
0,5
VEy: a=7vub =0tacaseé 7560
a=2vub=0>5tacase 2560
0,25
Cau 4: (7 diem)
1. Cho ntta duong tron tam O duwong kinh BC=2R. Diém A di dong trén
nita dwong tron. Goi H la hinh chiéu cta diém A 1én BC. Goi Dva E lan lugt la
hinh chiéu cua H 1én AC va AB.
a. Chitng minh: AB . EB + AC . EH = AB®
b.X4c dinh vi tri diém A sao cho tit gidc AEHD c6 dién tich 16n nhat? Tinh dién
tich 16n nhat doé theo R.
2. Qua dinh A cda hinh vuéng ABCD canh la a, vé mét duwong thang cat
canh BC & M va cat dwong thang DC & 1.
1 1.1
Chitng minh rang: AM® AT a’
Cau|Y Loi giai so lugc Diém
4 7d




a) Chitng minh dugc t giac ADHE la hinh chit nhat

4d

Suyra AB.EB= HB? 1
AC.EH=AC.AD=AH?> =>PPCM 1
AD*+AE* DE* AH’ 1
b) S(ADHE): AD.AE < 2 2 2
AH* {ADz _R_z 0,5
= Siapug) S 2 -2 2
R? 0,5

Vay Max Swous)= 2 Khi AD = AE
Hay A la diém chinh gitta ctia cung AB

3d




Vé Ax L Al cit dwong thing CD tai J.

Ta c6 A AlJ vudng tai A, c6 AD 1a dwdng cao thudc canh huyén 1J, nén:
1 1 1 1

= +
AD* A AT (7

Xét hai tam giac vuong ADJ va ABM, ta co: 0,5
AB = AD = a; BaJ =Bam (goc co canh twong tng vuong goc)

= AADJ = AABM

Suy ra: AJ = AM

1 1 1 1
= + oy
Thay vao (1) ta dugc: AD* AM’ A" a’ (dpcm) 0,5

Cau 5 ( 2diém): Cho x, y, z 1a 3 s6 thuc dwong théa man xyz=1.

1 + L + 1 =1

Chitng minh rang x+y+l y+z+l z+x+l

So lwgc 161 giai Piém

Pit x=a® y=b®z=c®,a,b,c >0 thix,y,z>0vaabc=1.Tac6 |0,25

a’ + b*=(a+b)(a*+b*-ab) =(a+b)ab, do a+b>0 va a*+b*-ab =ab
0,5

= a’+ b*+1 = (at+b)ab+abc=ab(a+b+c)>0




1 1

<
_ a'+b'+1 abla+b+c) 0,25
Tuong tu ta co
1 1 1 1
< <
b+ c’+1 bcla+b+c) c'+a'+1 cala+b+c) 0,5
Cong theo vé ta c6
1 N 1 N 1 1 1 1
x+y+l y+z+l z+x+1_@*+ b’ +14b+ P+l 47+ a* +1
0,5

1
< (a+b+c)

1 1 1
+—+

e h)=1
ab bc ca (c+a+b)

_(a+b+c)

Dau bang xay ra khi x=y=z=1




