


3-x (x - (-2H2  + (y - ;)” II 22

(x +  4)2 +  (3y; 11”  14

9(x2 + 8x + 16)  + (9y2  - 6y + 1) q 36

9 x
2 2

+ 9Y + 7 2 x - 6y + 109 = 0
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7indunia (x - h12 + (y - kJ2 2= r

2
7717 x + y

2 +Dx+Ey+F=  0

( x2 + Dx)  + (y 2 + Ey)  = -F

( x2+Dx+ [ ; ]"] + ( Y~+EY  + ( $]�I  q -F + ( "z 12+ ( ; ]'

(x + zD j2 . . . . (4.2.2 1

naiGi (- i ,
E- z ) bbaa%&  $ D2 + E2 - 4F

n-G  2 2
i?lD + E 2

- 4F = 0 dUt-Il-3  (4.2.2) :O

(x + ; )2 + (y + ; )Z II 0
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r?unii  a.snwti?d  (point circle)

s5Ja.J L nsl dWIl~~u~Iha~  Ax2 + AY
2 +Dx+Ey+F=B LA

A # 0 d~aV&JIih~¶h~  (4.2.2) Tnuw7a~aodau  A

2 2 D E F
X + Y +iix+ Ay+A'O

n”aild7d  4 . 2 . 1 3miduniaasnauhh~a  C-1,3)

na7dauGuasnau 2 2x + y - 4x + 2y - 6 = 0

Gin? wn~amm X2
2

+ Y - 4x + 2y - 6 = 0

WI:: D = E = F-4, 2, = -6

D2 + E2 - 4F = 16 + 4 + 24 = 44 > 0

‘q - 212 + (y 2+ 1) 2 = r

amauiiu ( )-1,3 G&J (-1 - 212 +(3+lj2 2= r
2

1‘ = Q + 16 = 2 5

duni-dih f x - 2 j2 + (y + 1j2 = 25
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n’dl4  4 . 2 . 2 ~w1d1  k &-i%i  2x2+  2y2+  12x’ - 16y  + k = 0

bhduniaadnati

?&3 2x2 + 2y2 + 12x - 16~ + k = 0

2 2 k
X + Y + 6 x - 8y + -2 =0

( x2 + 6x + 9)  + (Y2 - 8y  + 16) z - 4 + 9 + 16

(x + 3)2
k

+(Y-4j2 TI -?+25

2 .

2 . 1 x2+y2 - 6 x + 10y - 2 = 0

2 . 2 x2  + y2 + 4 x - 6y  - 7 = 0

2 . 3 x2+y2 - 10x - 10y + 2 5 = 0

2 . 4 x2+y2 - 4~ + ay + 11 q 0
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2 . 5 3x2 + 3y2 - 6x + 5y = 0

2 . 6 4x2 + 4y2 - 3x + 5y - 6 = 0

3. 79~1th k h”i?i?dunl% (x - 112 + (y + 3J2  q 5 - k

3.1 b 9u-a9nau  3.2 19uasnau;n 3 . 3 laih7id

5. s9~3la~7~l~unl%~na~~14uasnau -d~nauqcaw~nlaiZn-sivd

5.1 x2 + y2 - 6~ + 2y + 10 = 0

5.2 x2 + y2 + ay z 0

5.3 x2+y2 - ⌧ q 0

5.4 x2 + y2 - 4x - 2y + 10 q 0

5.5 x2 + y2  - iax  - 4y - 5 = 0

6. 3swlqnGnfiunnsacinau 2 2x + y - 4x + 2y - a q 0 uaz
2X + Y2 - 2~ - ay + 4 = 0
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ianri14  4.3.1 79H76uni%a9nau~si7u~n (3,-l  ),( 1,l 1 LLBZ

t-1,-2)

?Zh? 7indtini-d  x2 + y2 + Dx + Ey + F = 0

"I6i (3,-l) o$pIu-24naol  7~16

9+1 + 3D - E + F = 0

I& 3D - E + F = -10

=p ( 1,l)  n$asnaus~lti
,

1 + 1 +D+E+F=0

da D + E + F q -2

ye ( -1, -2 ) af&-d9naM9~7Si

1 + 4 - D - 2E l F = 0

-D-2E+F  = - 5

811 x + a12y  + aI z = b,

a21 x + az2y + a23 z = b,

a31 x + a32y +  a33z = b,

all a12 a13

ati D = a21 a22 a23 # 0

a31 a32 a33

MA 109 9 3



bl a12 a13

b2 a22 a23

b3 a32 a33

7a-G x =
D

a 11 bl a13

a21 b2 a23

a31 b3 a33

Y =
D

aa a :: z =
D

bPi-+i~~  (x1 - h)
2

+ (y,  - k12  - r2

:’ r p(xltyl)

-b  .x
0

p 4.3.1
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+ Dx l+Ey  + F1I

+ DI

12(-l)  - (3)  - 51r =
I22 + b1)2

MA109 95



= I-101 _ 10 =

Fs -E
2E

duni7-24naGn (x + d + (y - 3j2  = c2m2

(x + 112  + (y - 312 = 20

i&3 naluul?bXu~u~a  = x1 + y; - 2x,I 2
- 4y, + 10

= C-1 12+ (3 j2 - 2(-l 1 - 4(3) + 10

=l-G

iaeii14  4.3.5 99Hlauniaasnau~J~u~d~~~~~~ 3⌧ + y q 0

bbaAiu2til (2,-2)  bkar:  (6,2)

i&r %u~$~$&.mTa  (x - hj2 + (y - kj2 q r2

asnaariiu  (2, - 2  ) sa%i  (2 - hj2 + (-2 - kj2 2q r

r~a?X-hd  ( 6,2  1 %%i  (6 - hj2 + (2 - kb2
2

= r

(2 - hj2 + (-2 - k12 = (6 - hj2 + (2 - kj2

h + k - 4 = 0

s#a7s~iasnau~u~~s~~Ras  3 x  +  y  = 0

7=~=i197=Wi~~~~~~:na1Q (h,k) Lbaz:L&ws~

3x + y = 0 bYilh

3h + k
= +r

l-iii

MWdl r Iuduni7 (2 - hj2 + (-2 - k12 2= r

h2  + k2 - 4h +4k+8  = (3h  + k12
10
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.

10h2 + 10k2 - 40h + 40k + a0 = 9h2 + 6hk + k2

h2 + 9k
2

- 6hk - 40h + 40k + a0 = 0

11wud1 h z -k + 4 Iudunia  qzIa”

k2 + 3k - 4 = 0

k = 1,-4

uau” h = 3,a

tt a :: r = l-i-5,  2118

tiuniaZo (x - 3j2 l (y - 1 I2 = ( lizI2

(X - aj2  + (y + 412 = (2m,2
2 2

X + Y - 6x - 2y  q 0

2 2
X + Y - 16x + 8y  + 40 = 0

Ulldniin  4 . 2

~swi~unl%~iupn~iu?a~n~~~~~~

1 . 1 (0,0),(4,0),(3,1  I

1 . 2 (3, -1  1,(5,3),(6,2)

1 . 3 (1,5),(3,1  I,(-2,2)

1 . 4 t-1,-3),(-2,4),(2,1)

1 . 5 (1,2),(-3,l  ),(4,-2)

39H7dunl%asnau~lul~s~~~~~~~~

2 . 1 bjw~(iln”i L iim ~mbpina~~~  ( 2,3 )

2 . 2  bj’luy  C-3,4) uaaXuiihnui%a~sdns

2 . 3  ilu?61  C-1,1) UC+::(1,3)  uaz2Gi&i~tEha=7~  x+3y  = 0

2 . 4 ~apkna~dmji  (4,5)  UaziiflGdbiiurn~9 4x+3y-5  = 0

2 . 5 ~@$A~nalGiI$$  (6,-31  tta&&iti’h%-¶ 5x-12y-24 = 0

2 . 6  itG$unu  x  bbazejiu:til (7,-4)  Uaz  (3,-a)

2 . 7 ei-wqn  ( 2,1 1 Ma::

y = 3x
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x2+y2+Dx+Ey+F  = 0 bYi7ihI
2 2

x1  + Yl
+ Dx *+Ey + F

1

4 . 79w7datnm
2 2

k iiuiiaidasnau x + y - 2x + 4y - 20 = 0

i+ t-3,11

5 . WWl+l~~Uil~~biU6l%9 2y - ⌧ q 4 kaza9nw

5x2  + 5y2  - 30x - 20~ + 56 = 0

I I

6 . 7witWn7=sa9nau  ~s~44!~~~~u~lurw~~,~~~~~~~~~~~~~~

6 .  1  x+y=o,x-7y  + 2 4 = 0 , 7 x - y - 8 = 0

6.2 2x + 3y  - 7 =  0,7x - 2y  + 13 = 0, x - y - 1 = 0

6 . 3  x +  +  1  = 0 ,  3 x  +y-5=0,2x+y-4=0Y

7 . 39Hldl  m  Z@l”l%G bih6tas  y  = m x  +  2 Ghasnau

2
X + Y2 - 1 0 x - 4y + 20 q 0

1 0 . flaiuuiaaos~~~~u~~nnsa~na~  x
2

+ y2 + 2 g x  +2fy=  0

3in?a  (2,3  I ka::  ( -2,4  1 bpilii¶l 5 bar: 2 ciua%nr  ~39Wlyi
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4.4 731~-14nau (Systems of Circles)

Sl
2 2

: x  *y + D,x + E1y  + F 1 = 0 . . . ..(4.4.1)

S2
2 2

:x +y + D2x + E,y  + F2 = 0 . . . ..(4.4.2)

-iii k ~h%~au~?~%a  7

Ti3l7allmll7

(x2+ y
2 + Dlx  l E,y + Fl)+k(x2  + y2 + D2x  + E2y + F2)  = 0

. . . . . (4.4.3)

aTuni$~n-vs  (4.4.3  1 ?1L~Ua”UUaJnaU~~1~?R~~~~~~~nau (4.4.1)

ua:: (4.4.2)

1" 4.4.1

6-1 k # -1 dun-b-7 (4.4.3)  7e,5u~~n~~a~na~~~iw?~~~~~~~~na~

LGl~ rw77n~i~indunia  (4.4.3)  7z%i

(k + 1) (x2 + y2)+(D1 + kD2)x+(E, + kE,)y  + F, + kF2  = 0

ni1aaDRii7U  k + 1 -~r‘ti

2 2 (Dl + kD2)x  (E, + kE2)y F1 + kF 2
X +Y l +

k + l k+l +k+l ='
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Ciamhq  4.4.1 39Hl~uni?a9nau~9~i~pO  (2,-l  J uazRwqnGitwos

asnati  x2+y
2 -x-y-z = 0 ua’: x2+y

2
+ 4 x - 4 y - 8  =  0

??hY $UnlaaQnRU~~1~~R~R~O~a~“a~~n~~~~~~~~~

x2+y 2
- x - y - 2  +  k(x2+y2+4x-4y-81  =  0

bvuiz<7a9naaGiwp  ( 2 ,  - 1  ) Lbmddl  x = 2, y q -1 ludunia

22 + (-1)2 - 2 - (-11  - 2 + k(2’ + (-112 + 8 + 4 - 8)  q 0

2+9k=  0

2
X + Y2

?&t? 2x2

3x2

- x - y - 2 - g (X2 + y2 + 4x - 4y  - 8)  = 0

7x2 + 7y2 - 1 7 x - y - 2 = 0

7wx=imiaunu=siftaas  2x2+2y 2-3x+4y-1 = 0 ua::

3x2 + 3y2 - 6⌧ + y q 0

+ 2y2 - 3x + 4y - 1 = 0 . . . - . (4.4.3)

+ 3y2 - 6x + y = 0 . . . . . (4.4.4)

3x(4.3.3)  - 2x(4.4.4) 7z:ri

3 x + 10y - 3 q 0
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1.

2.

3.

4.

5.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

btazm1a4ni7bbmain

1.1 x2 + y2 - 1 = 0 , x2 + y2 + 2x = 0 , (3,2)

1.2 x2 + y2 + 2x - 4y - 4 q 0 )

2
X + Y2 - 4x + 6y - 3 q 0 , (1,2)

1.3 x2 + y2 + 3x - 5y - 2 = 0,
2

X + Y2 - ax  - 4y - 1 = 0, Cl,-31

1 . 4  x2+y2 - 3x + 2y = 0 )
2

X + Y2 + 5x - 2y = 0 , C-2,3)

~~w~~~“~alJna~~~~u~a~“~~~~~n~~~~~~~~n~~~~~~~

2 . 1  x2+y2 - 4x + 2y - 3 = 0,x2  + y2 + 6x - 4y  = 0

yG$lalGl~~uunu  x

2 . 2  x2+y2 + 5x = 0 ) x2 + y2  + x - 2y - 5 = 0,

y$A&lalSEl$lM  4 x  -2y - 15 = 0

2 .3 x2+  y 2 - 2x - y - 9 = 0,x2+  y2 - x + 3y - 4 = 0,

,,p&a14,~uu x - 2y - 4 = 0

asw7gn~n~u~~~~~nls~~~~~~n~~~~~~~~~~~~~~~a~
2 2

X + Y + 4x + 7 = 0

2x2 + 2y2 + 3x + 5y + 9 = 0
2

X + Y2 + Y = 0

39Hl~~nl%L~UW%9~9~1~~~~a~~n~~l~na~

4 . 1  x2+y2 - 2x = 0
2 2

X + Y - 6x + 2y - a = 0

4 . 2  x2+y2 - 2x - 6y + 9 = 0
2 2

X + Y + 3x - 4y - 5 = 0

99tiuunaidan4bunia  x2 + y2 - 4x - 6y - 3 q 0 bL  a ⌧

2 2
X + Y - 12x - 14~ + 65 = 0 ua~md~ni~~~fwain
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