PHONG GIAO DUC VA PAO TAO  PE THI CHON HQC SINH GIOI HUYEN

HUYEN PONG SON Mboén: Toan 9
Thoi gian lam bai: 150 phut
bé gom 01 trang
|'(1+1 1 L 2 (1+1}\/§-\/}
A — . e T
Bai 1: Cho bigu thite: A=\ ¥ ¥ X4y +2yy  (x+yy)' Vx y" xrfxy

a, Rat gon biéu thitc A.
b, Tinh gié tri biéu thitc A khi x =3 +V5 ;y=3-5

Bai 2: Cho 3sd a, b, c # 0 thoa man: a#b #c va a*+b® +c® = 3abc.
a-h+b-c+c-a C a b

+ +
P= ¢ a c ;. Q=a-b b-c c-a

Chiéng minh rang : P.Q = 9.

Bai 3: Giai phong trinh : (4x — 1) VX" *+1=2(x2+1) + 2x -1.

Bai 4: Giai hé phuong trinh sau:
X-y+ Vx = x"l?

x+y+18./xy =4/x +3,[y +13

Bdi 5: Cho 3 s6 x,y,z théa man x +y +z = 3 va x*+y*+z*=3xyz. Hay tinh gia tri
cha biéu thitc M = x?0% + y?0% 4 72006

Badi 6: Cho Parabol (P) c6 phwong trinh y = x* va diém A(3;0) ; Diém M thudc
(P) c6 hoanh do a.

a) Xac dinh a dé doan thang AM c6 do dai ngan nhat .

b) Chitng minh rang khi AM ngan nhat thi duwong thang AM vudng gbc vai tiép
tuyén cua (P) tai diém M.

Bdi 7: Tim nghiém nguyén cua phwong trinh : x*>+ x>+ x +1 = 2003”

Bai 8: Cho tam gidc ABC vuong & A. I 1a trung diém cta canh BC, D la mét
diém bat ky trén canh BC. Bwong trung tryc ctia AD cat cac dudng trung tryc
cua AB, AC theo thir ty tai E va F.

a) Chitng minh rang: 5 diém A,E,I,D,F cung thu6c mét duong tron.

b) Chitng minh rang: AE.AC = AF.AB.

c) Cho AC =b; AB = c. Hay tim gia tri nhé nhat cta dién tich tam giac AEF
theo b, c

Badi 9: Cho tam giac ABC can tai A. Mot diém P di dong trén BC. Qua P vé
PQ//AC

(Q€EAB) va PR/AB (R€AC). Tim quy tich cac diém D doi xing vGi P qua
QR.



Huwdéng dan cham thi hoc sinh gioi 16p 9
Mon : Toan

Bai

Loi giai

Biéu
diém

a) PKXD:x>0;y>0;x #y
(1.1 1 2 11, Jx-y

((—+—) + —

A: 1'| X _}’ X+_}’ +2‘I|,|IIE ("u'll;+_\l|'_};} _\fx _.\II_}’ : Xy'\/g

[
f X+ ¥ + 2( 1,-"; + ...‘l";).l XY+ Xy

:Nlﬁ}’*f«f';+«.f'?J" (Nx+yP.(xly) Jx-\y

III X+y +2\||'E Xy \/E
Noxelyy Ix-Jy

1 x_y\/g Xy
v Ax-y 2 Vx-y
b)VGiXZ3+£ Véy:3_«/§ tacé:x>y dodo

X 59
A= VXY
()  _ [(3+.5).(3- J5) I’ _ 4

Ma Az= XPY 2 (3445)+(3- \5)- 243 - (5) 6-22

Vay: A= V8 =242

0,25

0,75

0,25

0,75

Taco:a’+b*+c®=3abc ©® a’+b’+c®-3abc=0
© (a+b+c)(a*+b*+c*—ab—ac-bc)=0 (1)
1

Ma a*+b*+c® -ab—ac-bc= 2[(a-b)*+ (b-c)* +(c-a)*] #0
(Do a#b #c)
Do d6:(1) ©® a+b+c=0= a+b=-c;a+c=-b;b+c=-a (2)
Mat khac :

ﬂ-b+b-c+c-u =ab(b-a]+hc[b-c)+uc[c-u}
P= ¢ a b abc

ab(a- b)+b’c- bc* +ac’ - a’c _(a- b)(b-c)(a-c)
P= abc - abc (3)
Hon nita :

a-b=z x-y=a+b-2c=-3c

b-c=x y-z=b+c-2a=-3a

Bét c-a=y Ta cé - x =a+c~-2b =-3b (dO (2))
Vi thé :

0,5

0,5




c . a b =_l(x-y+y-z+z-xJ

Q:a-b b-c c-a 3 z X y
1 (x-y)(y-2)(x-2)
=.3 Xyz ( Bién doi twong tw rit gon P)
l.{-SEJ.(-SaJ.f-(-SbH
—_3 (a-b)(b-c)c-a)
- 9abc
- (a-b)(b-c)(c-a) )
(a=b).(b-c)(a-c) - 9abc

Tir (3) va (4) ta c6 : P.Q= abc (a-b).(b-c)(c-a)

Vay P.Q=9

0,75

0,25

(4x — 1) VX' +1 =2(x2 +1) +2x -1 (5)
pit VX' *1=y (y=1)Taco:
(5) ©® (4x-1).y=2y"+2x-1
S 2y'-4xy+2x +y-1=0
S 2y°—4xy 2y )—(y-2x+1)=0
S 2y(y-2x+1)—(y-2x+1)=0
y =2x-1

=1 <1(10%)
® (-2x+1)@y-n=0 <L 2

= \fx2+1 =2x -1

@ x*+1=4x*—4x+1

[x =0

4
X =—
® x(3x-4)=0 e 3

0,25

1,0

0,75

x-y+x =y(a)

a) X+y+18,[xy =4:/x +3,[y +13(b) (PKXD:x=0;y=0)
Taco:
(a) © (\/_-\/;)(\.";+4\,"E+IJ =0 & x- \/;=O o Ix =y
< x=y thévao (b)tadgc:
2x +18x = 4VX +3Vx +13 & 205 7Vx 13 =0 (6)
Pt Vx = (t =Z0) taco:
t=1
t == 13 < o(10)
(6)® 20 -7t-13=0 20
e ANX =1 @ x=1

Vay hé (I) c6 nghiém duy nhét (x,y) = (1, 1)

1,0

1,0




4 4 l
X +_}’ (ol 4 22
E-.,I.'x JO=XTY

4 4

¥

aﬂl—},dzd =_},222 |

2
z ;x =z’ x*' =x'z’
Theo BDT Co sita co: =
= x4+ oyt 4zt 2 Xy + P22 +x27 (7) 0.75
Mit khac : x%y? + y222 +x°2% = xy’z + xyz* +x°yz (C/M twong tv qud trinh |
trén)
< Xy + y*72’ +x°2° Z xyz (X +y +z)
® X’y +y’z’ +x°2° 2 3xyz (8) (dox+yz=3)
Do d6 : x* +y* + z* 2 3xyz (9) 0,75
Dau “ = “xdy ra
xd =—},4;—},4 =ZJ;ZJ =x-’

- {xz},z =—},2£2;—},ZIZ =22x2;22x2 =x2y2 @X:y:Z (10)
Honntta x +y +z =3 (11)
Te(10)va(1l) = 3x =32 x=1=y=z=1

= X2006 + y2006 + Z2006 — 1 + 1 +1 — 3

Vay : M=3 0,5
a)Taco : A (3;0)vaM(a;a*)dodo :
AM? =(a-3)*+(a*-0)* =a*+a’—6a+9

=(a*-2a’+1)+3(a*—2a+1)+5

=(a’-1)*+3(a-1)*+5 =5
= AM 2 V5

1.0
= Min AM="5 khivachikhi a=1
b) Theo cdu a : AM c¢6 do dai ngan nhat < a =1 ,Khi d6 M(1;1)
1. 43

Do d6 phuong trinh dwong thang AM la:y=- 2 2 0,25

(do A(3;0)) (c)
Goi phwong trinh dwong thang di qua diém M (1;1) va tiép xuc vdi ( P) tai
diémMla(d):y=ax+b tacé :a.1 +b=1 (12)
(Do M(1;1) € (d))
va phwong trinh : x* = ax +b ¢é nghiém kép (13) (do (d) tiép xic v6i (P))
Ma:x*=ax+b ® x*—(ax+b)=0 (14)
Phuong trinh (14) 6 A = (-a)’ — 4.1.(-b) = a® + 4b
Nén:(13) ©® a*+4b =0 (15)
Tw (12) va (15 ) ta c6 hé phuong trinh:
|a+b=1 Iaz+4(1-aj=ﬂ [a =2
L= L=
a’ +4b =0 b=1-a b=-1
Vi thé phuong trinh duong thang di qua diém M(1;1) va tiép xuc vdi




(P)taiMla : y=2x-1 (d)
1

Tie (c)va(d) = d) AM  (do - 2.2=-1)
Vay : Khi AM ngan nhat thi AM vudng goc véi tiép tuyén cua (P) taiM

0,5

0,25

+)Nhan thay (0;0) la nghiém nguyén cia phuwong trinh :
x* +x? +x +1 = 2003 (16)
+) VGi y<0tac6:2003" ¢ Z ma x* +x’+x+1 € Z

(V6i x € Z) = Phuong trinh (16) khong c6 nghiém nguyén thoa man y <
0
+) Véiy >0taco:
(16) ©® (x +1)(x*+1) =2003" (*)
Te(*) = x+1>0 (do x*+1>0va2003 >0)
PDit UCLN (x+1;x*+1)=d taco:
(xt)idva (x*+1) :d = [X+1+x+1D)(1-x)] :d
= 2id J
Hon noad(*) = 2003'd| = 4-q (*%)

Mt khac : 2003 la s6 nguyén t6 ,nén cac dc ctia 2003” chi ¢6 thé la 1 hodc
2003™ (m € N*) (*¥)
x+1=1

T (*), (%) va (%) = [xz *1=1 = y=0= y=0 (loai)
= phuong trinh (16) cling khong c6 nghiém nguyén théa man y > 0
Vay : Phuwong trinh c6 nghiém nguyén duy nhat ( 0; 0)

0,5

0,25

1,0
0,25

a) Ta c6 : E la giao diém
cua 2 duong trung truc
cua 2 canh AD,AB
Nén E la tam duong tron
ngoai tiép 4 ABD.
Tuwong tw ta co: F la tam
dwong tron ngoai tiép A ACD -
Dod6: B ‘ H I D

P A T n

+ABD = 2AED = AED=2 B
P 1~ S~
+ACD = 2 AFD = AFD=2C

- AED +AFD =2 (B +C) =180° = AEDF Ngi tiép (17)
1

Laico: Al = 2 BC =BI = A ABC cantail

= BAT= B ="AID =2B = AID +AFD = 180°

0,5

0,5

0,5




= T Gidc AIDF ndi tiép (18)
Tw(17);(18) = 5diém A,E,I, D, F cung thudc duwong tron
b)Ta c6 EF la dwong trung tryc cia AD nén : AE = ED ; FA =FD

= AAEF=ADEF (c.c.c)
1 1
= +)AEF=DEF=2AED=2.2 B =B
+) Twong tv AEF =C
Suyra AAEF o> A ABC (g.g)
AE _AF
= AB AC = AE.AC=AE.AB
c) Theo caub) Tacco : AAEF o> AABC
AE _AF
= AB AC (klati s6 dong dang)
= AE =kc; AF =kb.
Tacd: A AEF vuong tai A (do A ABC vudng tai A
va AAEF o AABC)
1
Nén dién tich A AEFla S= 2 AE.AF = 2S=Kk*bc (19)
1

Mat khac S = 2AM.EF © 2S=AM.EF © 4S*= AM® EF?

@)2
=48 =( 27 (kKb +k?) (20)
:""I..Dz.b2+fz bz+chleZ
T (19)va(20) = 2S= 4 bc = §= 8bc (21)

Do do : S nho nhat < AD nho nhat
Ma AD = AH ( AH BC ,H € BC)

ABAC be bc
= = AD>—
Laic6 AH= BC b+ Vb* +c? (22)

E}z +'I:'2 [bf}z _E
T (21);(22) = S = 8bc b'+c’ 8
be

VayMin S= 8 (KhiD =H)

0,5




a) Phan thuan

Gia st D la diém doi xing vGi P qua QR ta c6 :

*QP=QB=QD = P,B, D thudc duong tron (Q) A
~1 7~ 1 "7~

= BDP = 2 BQP = 2 BAC (23) R

S 1 -~

- D
*Tuwongtw: CDP= 2 BAC (24)
PR
Twr (23) ;(24) = BDC = BAC AN
= diém D thudc cung BAC B P C
(Ctia duong tron ngoai tiép tam giac ABC)

b) Phan dao

Lay diém D" thuc cung BAC (D #B, C), Goi Q' 1a giao diém cua AB véi
dwong trung triyc cia DB ; qua Q ké QP // ACquaP ké PR // AB ta c6
QR la dwong trung triec cia DP

Vay qiiy tich cac diém D la cung BAC cua duong tron ngoai tiép tam giac
ABC (trr 2 diem B,C)

1,0

1,0




