SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
PHU THO LOP 9 THCS NAM HQC 2009-2010

PE CHINH THUC Mén Toan
Thoi gian lam bai: 150 phtt, khong ké giao dé
Cau 1 (4d)
a) Chitng minh ring A =(2"- 1)(2" +1) chia hét cho 3 v6i moi s6 ty nhién n
b) Tim s6 cac s6 nguyén n sao cho B =n”- n+13 la s6 chinh phuong
Cau 2. (5d)
a) Giai phuong trinh
X - 2X+3=2/2x*- 4x+3

b) Giai hé phuwong trinh

X’ - y* =1- xy
x*+y? =3xy+11
Cau 3 (3d)
Cho ba s6 x, y, z théa man
X+Yy+2z=2010
i,1,1_ 1
X y z 2010
Tinh gi4 tri ctia bidu thitc P =07 +y7)(y*® + 7%°)(27" + x*™)
Cau 4. (6d)

Cho dudng tron (O;R) va day cung AB ¢6 dinh, AB =R+?2 . Piém P di
dong trén day AB (P khéac A va B). Goi (CR,) 13 dwong tron di qua P va tiép
xtdc v6i duong tron (O;R) tai A, (D;R,) 13 dwong tron di qua P va tiép xiic véi
dwong tron (O;R) tai B. hai duwong tron (C:R)) va (D;R,) cit nhau tai diém thit
hai la M.

a) Trong treong hop P khong trung véi trung diém day AB, chithg minh

OM//CD va 4 diém C, D, O, M cung thuoc mot dwong tron

b) Chitng minh khi P di dong trén day AB thi diém M di dong trén duwong

tron c6 dinh va dwdng thang MP luon di qua mot diém c6 dinh N

c) Tim vi tri caa P dé tich PM.PN Ién nhét ? dién tich tam giac AMB 16n
nhat ?
Cau 5. Cho cac so duong x, y,z théa man diéu kién Xy +Yyz+2x =670. Chitng
minh rang:
X y z 1
+ + =
X*- yz+2010 y*- zx+2010 Z*- xy+2010 X+y+zZ




PAP AN PE PHU THO 2009-2010
Caul

a) Theo gia thiét n la s6 ty nhién nén 2"- 1,2";2" +1 la 3 s6 ty nhién lién tiép
Vi tich ctia 3 s6 ty nhién lién tiép ludn chia hét cho 3 nén (2"- 1).2".(2" +1)

chia hét cho 3
Mit khac (2;3)=1néen (2°- 1)(2"+1) chia hét cho 3
Vay A chia hét cho 3 v6i moi s6 tw nhién n

b) Ta thdy B la s6 chinh phwong < 4B la s6 chinh phwong

Dit 4B= k2 (KEN) thi 4B =4n’- 4n+52=k’  (2n- 1- k).(2n- 1+k)=-51

Vi 2n- 1+k =2n+1+k nén ta c6 cac hé

2n-1+k =1 Q 2n- 1+k =3 2) 2n- 1+k:51(3) 2n- 1+k =17
2n-1- k=-3

2n-1- k=-51 "|2n-1- k=-17 "|2n-1- k=-1
Giai hé (1) (2) (3) (4) ta tim dugc n=-12n=-3n=13n=4
Vay cac sb6 nguyén can tim la ne{- 12;- 34 1@
Cau 2

(4)

a) Tacod 2x°- 4x+3=2(x- 1)>+1>1 nén tap xac dinh ctia phuong trinh 1a R

Phuong trinh da cho twong duong voi
2x° - 4x+3- 4J2x*- 4x+3+3=0
Dat y =y2x?- 4x+ 3 =1 thi phwong trinh da cho trd thanh

=1 ‘
z_ 3 (thoa man diéu kién)
V6i Y=1tacd 2 - 4x+3=1e 2x°- 4x+3=1e x =1

=1
V6i y =3 ta c6 V2¢ - 4x+3=3e 2¢- 4x+3=9e 2_3

Vay phuong trinh da cho c6 3 nghiém X =Lx=-1x=3
b) hé da cho twong duong vé6i

{11(x2 +xy- y?) =11 _ {xz +xy- y? =1 {x2+xy- y? =1

Yy’ - 4y+3=0s

X-By+y 1 (10 +xy- V) =X - By+y | (x+2y)(5x- ) =
T hé (*) ta suy ra

{Xz”‘y' Y =) hodc {sz' ANl

x+2y =0 [ (x+2y).(5x- 3y) =0

Giai hé (I) ta tim dugc (Xy) =(2- 1;(- 21)
Heé II v0 nghiém

Vay hé c6 nghiém (xy) =(2;- 1);(- 2,1)
Cau 3

T gid thuyét suy ra x, y, z khac 0 va

(*)



1,11
Yy Z X+y+z
11 1 1

1
~+
X

S|+ |+ =0

Xy
X+y, Xty _
Xy z(X+y+z)

1.1 1.
Xy XZ+yz+Z

Z X+y+Z

=

e (x+y)

o (X+y)z+yz+Z +xy) =0
c:u+whu+w+WExﬂ:O
o (x+y)Ny+2z)(z+x)=0

x+y =0 X =-y X207 —_ 2007 X7 Ly
P Z+y:0<;> y=-2z< y2009:_22009@ ym+2200920<:> P:O
X+2Z :0 Z=-X 22011 —_ X2011 22011+X2011 :O

Cau4




a)

b)

No6i CP, PD ta c6 AACP,AOAB ]an luot can tai C, O nén EpA =EAP =OBP
do d6 CP // OD (1)

Twong ty ADPB,AOAB ]an lwgt can tai D, O nén PpB =BBP =OAB nén
OD//CP (2) . Tt (1) va (2) suy ra ODPC la hinh binh hanh

Goi CD cat MP tai H cat OP tai K thi K la trung diém ctia OP

Theo tinh chat 2 cia dwong tron cat nhau ta c6 CD L MP= H la trung
diém MP

Vay HK // OM do do6 CD // OM

Ta phai xét 2 trwong hgp AP < BP va AP > BP, dap an chi yéu cau xét 1
treong hop gia st AP < BP

Vi t¢ giac CDOM la hinh binh hanh nén OC = DP, DP=DM=R, nén t
giac CDOM la hinh thang can do dé 4 diém C, D, O, M cung thu6c mot
duong tron

Xét tam gidc AOB c6 OA’+0B? =2R* =AB” nén tam giac OAB vudng can
tai O. Vi 4 diém C, D, O, M cun thudc mot dwong tron (ké ca M =O ) nén
E0B =EMD (1)

. 1
Xét AMAB va AMCD c6: MAB =MCD (cung bang > sd Mp ctia (C))

. 1
MBD =MDC (cuing bang ESdM P cua (D))
Nén AMAB dong dang AMCD (g.g)
Vi AMAB dong dang v6i AMCD suy ra AMB =B0D hay AMB =H0OB =9¢°
Do AB c6 dinh nén diém M thudc dwdng tron tam I dwong kinh AB
Ta c6 Kcp =BDP =A0OB =90° nén

1 s s A
Rmp =§J&CP =45’ (G6c noi tiép va goéc ¢ tdm cua (C))

1 e m s g a
Bmp = BDP =45 (g6C noi tiép va goc ¢ tam caa (D))

Do d6 MP la phan giac AMB

Ma AMB =HOB =90° nén M thudc dwdng tron (I) ngoai tiép tam gidc
AOB

Gia st MP cat duong tron (I) tai N thi N la trung diém cung AB khong
chita diém O nén N ¢6 dinh

AMAP va ABNP c6 MpA =BPN (d6i dinh); AMP =PBN (g6c néi tiép cuing
chan 1 cung) nén AMAP dong dang ABNP (g.g)

PA _PM [PA+PB ° AB? R?

— < PM.PN =PA.PB < ;= (khong doi)

Do do o5 =55

2
Vay PM.PN I6n nhét bang % khi PA=PB hay P la trung diém day AB
Vi tam giac AMB vuong tai M nén

1 1 AB® _R?
Suus ==AMBM <=(AM?+BM?) =22 =0
AMB 2 4( ) 4 2




2
Dién tich tam giac AMB lén nhét bang % khi PA=PB hay P la trung

diém day AB
Cau 5.
Trudc tién ta chitng minh bat dang thic : Vi moi abceR va xv,2>0 ta c6:
2 w2 =2 +b+c)
a E+C—z(a b+c) )
X Yy Z X+ty+z
C

a
Ay 6= 2 o — =
Dau xayra < o =
That vay, vGi abeR va xy>0 ta cé:
? b _(a+b)
+ >

(**)

X Yy  X+y
o (2y+X)(x+y) >xy(a+ by’

a_b
= (bx- ay)’ =0 (ludn diing ). Dau “=” xay ra < Xy
Ap dung bat ding thitc (**) ta c6:

g b & _@+b) & _(a+b+o)
— > +—>
X Yy Z X+y Z  X+y+z
" X a_ b _c
Dau “="xdyra © - =- =2
X y z
Ap dung bat ding thitc (*) ta c6:
1V + y Z
X2 - yz+2010 Y2 - 2x+2010  Z- xy+2010
X Vv 72 (x+y+2)

= >
X0C - 2+ 2010) V(Y - X+ 2010) T ZZ - xy+2010) ~ X+ YP + 2~ Iyz+ 20100 s y+2)
Chi y: X(X*- yz+2010) =X(x* + Xy + 2x+1340) > 0;y(y* - 2x+2010) >0 va
z(Z% - xy+2010)>0

C+ Y+ 2 - 3xyz =(x+y+2)(C +y? + 2 - Xy- yz- X2)

ha inh
CHIEI vy o) ey e 2P - 300y4y2+20] (2)
Do do:
X2 +y? +7°- 3xyz+ 2010(X+ Yy +2Z) :(x+y+z)[(x+y+z)2— 3(xy+yz+ zx)+2010} =(x+y+2)° (3
T (1) va (3) ta suy ra

(x+y+2)° 1
(x+y+z) X+y+z

V2010
3

VT >

Dau “=” xdyra < x=y=z=




