
    

  
 

AIMS  TUTORIAL 

Q.No: 12 SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

1. Show that the circles  𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 − 𝟒𝐲 − 𝟐𝟎 = 𝟎,  

 𝐱𝟐 + 𝐲𝟐 + 𝟔𝐱 + 𝟐𝐲 − 𝟗𝟎 = 𝟎 Touch each other internally. Find the 

point of contact and eq’’n of tangent at point of contact. 

Sol: eq’’n s of the given circles 

 S ≡ x + y − 2x − 4y − 20 = 0 … . . (1)  

 S′ ≡ x + y + 6x + 2y − 90 = 0 … . . (2)  

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): C  (1, 2), C (−3, −1)  

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = 𝐠𝟐 + 𝐟𝟐 − 𝐜  

r = √1 + 2 + 20 = √25 = 5  

r = √3 + 1 + 90 = √100 = 10  

C C = (x − x ) + (y − y )   

= (−3 − 1) + (−1 − 2)   

= (−4) + (−3) = √25 =5  

𝐂𝟏𝐂𝟐 = |𝐫𝟏 − 𝐫𝟐|  

𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞𝐬 𝐭𝐨𝐮𝐜𝐡 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞 𝐢𝐧𝐭𝐞𝐫𝐧𝐚𝐥𝐥𝐲.  

the point of contact p divides C C   externally in the ratio 

r : r = 5: 10 = m: n=1:2 

P= ,  

=
( ) ( )

,
( ) ( )

 

= ,  

= (5, 5)  
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2. Show that the circles  𝐱𝟐 + 𝐲𝟐 − 𝟖𝐱 − 𝟐𝐲 + 𝟖 = 𝟎, 

  𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 + 𝟔𝐲 + 𝟔 = 𝟎 Touch each other. Find the point of 

contact. 

Sol: eq’’n s of the given circles 

 S ≡ x + y − 8x − 2y + 8 = 0 … . . (1)  

 S′ ≡ x + y − 2y + 6y + 6 = 0 … . . (2)  

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): C  (4, 1), C (1, −3)  

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = 𝐠𝟐 + 𝐟𝟐 − 𝐜  

r = √4 + 1 − 8 = √17 − 8 = √9 = 3  

r = √1 + 3 − 6 = √10 − 6 = √4 = 2  

C C = (x − x ) + (y − y )   

= (1 − 4) + (−3 − 1)   

= (−3) + (−4) = √25 =5  

𝐂𝟏𝐂𝟐 = 𝐫𝟏 + 𝐫𝟐  

𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞𝐬 𝐭𝐨𝐮𝐜𝐡 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞 𝐞𝐱𝐭𝐞𝐫𝐧𝐚𝐥𝐥𝐲.  

the point of contact p divides C C   Internally in the ratio 

r : r = 3: 2 = m: n 

P= ,  

=
( ) ( )

,
( ) ( )

 

= ,  

= ,   
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3. Show that the circles 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐚𝐱 + 𝐜 = 𝟎 and 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐛𝐲 + 𝐜 =

𝟎 𝐭𝐨𝐮𝐜𝐡 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞𝐫 𝐢𝐟  
𝟏

𝐚𝟐
+

𝟏

𝐛𝟐
=

𝟏

𝐜
  

Sol: Given eq’’ns of the circles  

x + y + 2ax + c = 0 ….. (1) 

⇨C (−a, 0)and  r = √a − c 

 x + y + 2by + c = 0…. (2) 

⇨C (0, −b)and  r = √b − c 

 

C C = (0 + a) + (−b − 0)  =√a + b  

 

Given circles touch each other   |r + r | = C C   

⇨ √a − c + √b − c = √a + b   

S. O. B 

√a − c + √b − c = a + b   

⇨ a − c + b − c + 2√a − c√b − c=a + b  

 

⇨ 2√a − c√b − c=2c 

 

⇨ √a − c√b − c=c   S.O.B ⇨ (a − c)(b − c) = c   

⇨ a b − a c − b c + c = c   

⇨ a b − a c − b c = 0  

 

⇨ a b = c(a + b  )  

 

⇨ =       ⇨ =  +          

 

    ∴  + =   
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4. If the two circles 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲 = 𝟎 𝐚𝐧𝐝 

 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠 𝐱 + 𝟐𝐟 𝐲 = 𝟎 Touch each other then show that 

𝐟 𝐠 = 𝐟𝐠 . 

Sol: Sol: Given eq’’n  of the circles  

S ≡ x + y + 2gx + 2fy = 0  … (1) 

centre C (−g, −f)  

 S′ ≡ x + y + 2g x + 2f y = 0  … (2) 

centre C (−g , −f′)  

above circles passes through (0, 0)  

If the circles touch each other, then  

OC C  are collinear ⇨ Area of OC C = 0   

O(0, 0), C (−g, −f) and C (−g , −f′)    

Area = |x y − x y |=0⇨ |(−g)(−f′) − (−g )(−f)|=0 

⇨ gf − g f = 0    ∴ 𝐟 𝐠 = 𝐟𝐠 .  

5. Prove that the radical axis of the circles 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙 +

𝟐𝒇𝒚 + 𝒄 = 𝟎 𝒂𝒏𝒅 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈 𝒙 + 𝟐𝒇 𝒚 + 𝒄 = 𝟎  is the 

diameter of the latter circle if 

 𝟐𝒈 (𝒈 − 𝒈 ) + 𝟐𝒇 (𝒇 − 𝒇 ) = 𝒄 − 𝒄 . 

𝑆𝑜𝑙: Given eq’’n of the circles  

 

𝑆 ≡ 𝑥 + 𝑦 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  … (1) 

 𝑆′ ≡ 𝑥 + 𝑦 + 2𝑔 𝑥 + 2𝑓 𝑦 + 𝑐 = 0  … (2) 

Radical eq’’n of the given circles is S-S’=0 

⇨2𝑥(𝑔 − 𝑔 ) + 2𝑦(𝑓 − 𝑓 ) + (𝑐 − 𝑐 ) = 0… (3) 

Eq’’n (3) becomes diameter of eq’’n (2), 

 if Centre (-g’, -f)’lies on (3) 

⇨2(−𝑔 )(𝑔 − 𝑔 ) + 2(−𝑓 )(𝑓 − 𝑓 ) + (𝑐 − 𝑐 ) = 0 

 

∴  2𝑔 (𝑔 − 𝑔 ) + 2𝑓 (𝑓 − 𝑓 ) = 𝑐 − 𝑐 . 



    

  
 

AIMS  TUTORIAL 

Q.No: 12 SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

6. If 𝒙 + 𝒚 = 𝟑 𝒊𝒔 𝒕𝒉𝒆 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 chord of the circle 

𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 + 𝟒𝒚 − 𝟖 = 𝟎, find the equation of the circle 

having AB as diameter. 

Sol: 

Given eq’’n of the circle 

 S≡ 𝑥 + 𝑦 − 2𝑥 + 4𝑦 − 8 = 0… (1) 

𝑙𝑖𝑛𝑒𝐿 ≡  𝑥 + 𝑦 − 3 = 0 … . (2)  

 

Eq’’n of the circle passing through the point of intersection of 

S=0 and L=0 is 𝑆 + 𝜆𝐿 = 0 

⇨(𝑥 + 𝑦 − 2𝑥 + 4𝑦 − 8) + 𝜆(𝑥 + 𝑦 − 3) = 0 … (3) 

⇨(𝑥 + 𝑦 + 𝑥(𝜆 − 2) + (𝜆 + 4)𝑦 − (3𝜆 + 8) = 0. 

𝑐𝑒𝑛𝑡𝑟𝑒
( )

, −
( )

  

𝑖𝑓 𝐴𝐵 𝑎 𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 (1), 𝑡ℎ𝑒𝑛 𝑐𝑒𝑛𝑡𝑟𝑒   

𝑙𝑖𝑒𝑠 𝑜𝑛 𝑥 + 𝑦 − 3 = 0  

⇨ −
( )

= 3 

⇨−2 − 2𝜆 = 6 

⇨−2𝜆 = 8 ⇨ 𝜆 = −4 

The required eq’’n of the circle is  from (3) 

(𝑥 + 𝑦 + 𝑥(−4 − 2) + (−4 + 4)𝑦 − (3(−4) + 8) = 0 

∴ 𝑥 + 𝑦 − 6𝑥 + 4 = 0  

7. If the straight line 𝟐𝒙 + 𝟑𝒚 = 𝟏 intersects the circle 

𝒙𝟐 + 𝒚𝟐 = 𝟒 at the points A and B, find the equation of the 

circle having AB as diameter. 

Sol: Given eq’’n of the circle S≡ 𝑥 + 𝑦 = 4… (1) 

𝑙𝑖𝑛𝑒𝐿 ≡  2𝑥 + 3𝑦 − 1 = 0 … . (2)  

Eq’’n of the circle passing through the point of intersection of 

S=0 and L=0 is 𝑆 + 𝜆𝐿 = 0 

⇨(𝑥 + 𝑦 − 4) + 𝜆(2𝑥 + 3𝑦 − 1) = 0 … (3) 

⇨(𝑥 + 𝑦 + (2𝜆)𝑥 + (3𝜆)𝑦 − (𝜆 + 4) = 0. 
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𝑐𝑒𝑛𝑡𝑟𝑒 −𝜆, −   

𝑖𝑓 𝐴𝐵 𝑎 𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 (1), 𝑡ℎ𝑒𝑛 𝑐𝑒𝑛𝑡𝑟𝑒   

𝑙𝑖𝑒𝑠 𝑜𝑛 2𝑥 + 3𝑦 − 1 = 0 ⇨2(−𝜆) + 3(3𝜆/2) = 1 

⇨−4𝜆 − 9𝜆 = 2⇨−13𝜆 = 2 ⇨ 𝜆 = −  

The required eq’’n of the circle is  from (3) 

(𝑥 + 𝑦 − 4) − (2𝑥 + 3𝑦 − 1) = 0  

13(𝑥 + 𝑦 ) − 52 − 4𝑥 − 6𝑦 + 2 = 0  

∴ 𝟏𝟑(𝒙𝟐 + 𝒚𝟐) − 𝟒𝒙 − 𝟔𝒚 − 𝟓𝟎 = 𝟎   

8. Find the equation of the circle passing through the point of 

intersection of the circles 𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏 = 𝟎 and 

𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟏𝟓 = 𝟎 𝒂𝒏𝒅 (𝟏, 𝟐). 

Sol: 

Given eq’’n of the circle 

 S≡ 𝑥 + 𝑦 − 8𝑥 − 6𝑦 + 21 = 0… (1) 

 S′ ≡ 𝑥 + 𝑦 − 2𝑦 − 15 = 0 … . (2)  

Eq’’n of the circle passing through the point of intersection of 

S=0 and S’=0 is 𝑆 + 𝜆𝑆′ = 0 

⇨(𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏) + 𝝀(𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟏𝟓) =

𝟎 … (𝟑) 

Above eq’’n passing through (1, 2) 

⇨ (1 + 2 − 8(1) − 6(2) + 21) + 𝜆(1 + 2 − 2(1) − 15) = 0 

⇨(1 + 4 − 8 − 12 + 21) + 𝜆(1 + 4 − 2 − 15) = 0 

⇨(6) + 𝜆(−12) = 0 

⇨ 6 = 12𝜆  

⇨ 𝜆 =   Sub in (3) 

⇨(𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏) +
𝟏

𝟐
(𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟏𝟓) = 𝟎 

⇨(𝟐𝒙𝟐 + 𝟐𝒚𝟐 − 𝟏𝟔𝒙 − 𝟏𝟐𝒚 + 𝟒𝟐) + (𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟏𝟓) = 𝟎 

⇨(𝟑𝒙𝟐 + 𝟑𝒚𝟐 − 𝟏𝟖𝒙 − 𝟏𝟐𝒚 + 𝟐𝟕) = 𝟎  (÷ 𝒃𝒚 𝟑) 

𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 − 𝟒𝒚 + 𝟗 = 𝟎 . 
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9. Find the equation of the circle whose diameter is the common 

chord of the circles 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒙 + 𝟑𝒚 + 𝟏 = 𝟎 and 

𝒙𝟐 + 𝒚𝟐 + 𝟒𝒙 + 𝟑𝒚 + 𝟐 = 𝟎 . 

Sol: 𝟐𝒙𝟐 + 𝟐𝒚𝟐 + 𝟐𝒙 + 𝟔𝒚 + 𝟏 = 𝟎 .(𝑆 + 𝜆𝑆′ = 0) 

10. If the angle between the circles 

 𝒙𝟐 + 𝒚𝟐 − 𝟏𝟐𝒙 − 𝟔𝒚 + 𝟒𝟏 = 𝟎, 𝒙𝟐 + 𝒚𝟐 + 𝒌𝒙 + 𝟔𝒚 − 𝟓𝟗 =

𝟎, 𝒇𝒊𝒏𝒅 𝒌. 

Sol: Given circles 𝑆 = 𝑥 + 𝑦 − 12𝑥 − 6𝑦 + 41 = 0 … (1)  

𝑆 = 𝑥 + 𝑦 + 𝑘𝑥 + 6𝑦 − 59 = 0 … … … (2)  

𝜃 = 45° ⇨ 𝑐𝑜𝑠45=
√

  

𝑔 = −6; 𝑓 = −3; 𝑐 = 41              𝑔 = ; 𝑓 = 3; 𝑐 = −59  

 

𝑟 = 𝑔 + 𝑓 − 𝑐 = √6 + 3 − 41 = 2  

𝑟 = + (3) + 59 = =
√

  

 

𝑐𝑜𝑠𝜃 =   

⇨ 𝑐𝑜𝑠45° =
( ) ( )( )

. .  

  

 

⇨
√

=
| |

.√
 ⇨

√
=

| |

.√
  

 

  ⇨
√

=
| |

√
   S.O.B⇨ =     

 

⇨ 𝑘 + 272 = 18𝑘     
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⇨ 17𝑘 = 272 ⇨ 𝑘 =   

⇨ 𝑘 = 16     ∴ 𝑘 = ±4 

 

11. Find the radical centre of the circles 

 𝒙𝟐 + 𝒚𝟐 + 𝟒𝒙 − 𝟕 = 𝟎,   

2𝒙𝟐 + 𝟐𝒚𝟐 + 𝟑𝒙 + 𝟓𝒚 − 𝟗 = 𝟎  

𝒂𝒏𝒅 𝒙𝟐 + 𝒚𝟐 + 𝒚 = 𝟎.  

Sol: 

 Given circles 

𝑆 ≡ 𝑥 + 𝑦 + 4𝑥 − 7 = 0 … . . . (1)  

S′ ≡ 2𝑥 + 2𝑦 + 3𝑥 + 5𝑦 − 9 = 0 … … (2) 

 𝑆 ≡  𝑥 + 𝑦 + 𝑦 = 0 … . . . (3)  

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (1)& (2)  

2𝑥 + 2𝑦 + 8𝑥 − 14 = 0  

2𝑥 + 2𝑦 + 3𝑥 + 5𝑦 − 9 = 0 

                    5𝑥 − 5𝑦 − 5 = 0….. (4) 

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (2)& (3)  

2𝑥 + 2𝑦 + 3𝑥 + 5𝑦 − 9 = 0  

2𝑥 + 2𝑦 +  0 + 2𝑦 = 0 

                 3𝑥 + 3𝑦 − 9 = 0…. (5)   

 

Solving (4) & (5)           5     -5     -5         5     

                               3    3     -9          3 

  

  (x , y) =
𝟒𝟓 𝟏𝟓

𝟏𝟓 𝟏𝟓
,

𝟏𝟓 𝟒𝟓

𝟏𝟓 𝟏𝟓
  =

𝟔𝟎

𝟑𝟎
,

𝟑𝟎

𝟑𝟎
= (𝟐, 𝟏)  
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12. Find the equation of the circle which cuts the circles  

𝒙𝟐 + 𝒚𝟐 + 𝟐𝒙 + 𝟒𝒚 + 𝟏 = 𝟎   

2𝒙𝟐 + 𝟐𝒚𝟐 + 𝟔𝒙 + 𝟖𝒚 − 𝟑 = 𝟎 𝒂𝒏𝒅 

 𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 + 𝟔𝒚 − 𝟑 = 𝟎 𝒐𝒓𝒕𝒉𝒐𝒈𝒐𝒏𝒂𝒍𝒍𝒚. 

Sol: 

 Given circles 

𝑆 ≡ 𝑥 + 𝑦 + 2𝑥 + 4𝑦 + 1 = 0 … . . . (1)  

S′ ≡ 2𝑥 + 2𝑦 + 6𝑥 + 8𝑦 − 3 = 0 … … (2) 

 𝑆 ≡  𝑥 + 𝑦 − 2𝑥 + 6𝑦 − 3 = 0 … . . . (3)  

 

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (1)& (2)  

2𝑥 + 2𝑦 + 4𝑥 + 8𝑦 + 2 = 0  

2𝑥 + 2𝑦 + 6𝑥 + 8𝑦 − 3 = 0 

               −2𝑥 + 0 + 5 = 0….. (4) 

 

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (2)& (3)  

2𝑥 + 2𝑦 + 6𝑥 + 8𝑦 − 3 = 0  

2𝑥 + 2𝑦 − 4𝑥 + 12𝑦 − 6 = 0 

                     10𝑥 − 4𝑦 + 3 = 0…. (5) 

 

Solving (  4)  & (5)      -2        0 5 -2     

                            10 -4 3 10 

 

  (x , y) = ,    

= , = ( , 7) 

𝑟𝑎𝑑𝑖𝑢𝑠 = 𝑆    𝑓𝑟𝑜𝑚 (  , 7) to S=0 
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𝑟 = 𝑆 = + 7 + 2 + 4(7) + 2   

𝑟 = + 83 =   

𝑒𝑞 𝑛𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑤𝑖𝑡ℎ 𝑐𝑒𝑛𝑡𝑟𝑒  

(𝑎, 𝑏) = , 7 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 𝑟 𝑖𝑠   

𝑥 − + [𝑦 − 7] =   

⇨𝑥 − 5𝑥 + + 𝑦 + 49 − 14𝑦 =  

⇨4𝑥 − 20𝑥 + 25 + 4𝑦 + 196 − 56𝑦 − 357 = 0 

⇨4(𝑥 + 𝑦 − 5𝑥 − 14𝑦 − 34) = 0 

∴ 𝑥 + 𝑦 − 5𝑥 − 14𝑦 − 34 = 0  

13. Find the eq’’n of the circle which cuts orthogonally the 

circle 𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 + 𝟐𝒚 − 𝟕 = 𝟎,  at Centre at (2, 3). 

Sol: Given circle 𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 + 𝟐𝒚 − 𝟕 = 𝟎 … … . . (𝟏) 

 Let the required equation of the circle with Centre at 

 (2, 3)= (-g, -f) is 𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝒄 = 𝟎 … … . . (𝟐)  

Equation (1) and (2) are orthogonal  

𝟐𝒈𝒈 + 𝟐𝒇𝒇; = 𝒄 + 𝒄′  

⇨2(−𝟐)(−𝟐) + 𝟐(𝟏)(−𝟑) = (−𝟕) + (𝒄)  

⇨8−𝟔 = (−𝟕) + (𝒄)⇨𝒄 = 𝟗 

∴   𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝟗 = 𝟎  
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14. Find the eq’’n of the circle which passes through the point 

(0, -3) and intersects the circles  

𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 + 𝟑𝒚 + 𝟓 = 𝟎,   

𝒙𝟐 + 𝒚𝟐 − 𝒙 − 𝟕𝒚 = 𝟎 Orthogonally. 

𝑺𝒐𝒍: let the required circle  

𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 … . . (∗)  

𝑺′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 + 𝟑𝒚 + 𝟓 = 𝟎,   

𝑺′′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝒙 − 𝟕𝒚 = 𝟎   

(0, −3)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗) ⇨ 0 + 9 − 6𝑓 + 𝑐 = 0  

⇨ 𝟎 − 𝟔𝒇 + 𝒄 + 𝟗 = 𝟎 … . . (𝟏)  

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆 = 0 Are orthogonal 

𝟐𝒈𝒈 + 𝟐𝒇𝒇 = 𝒄 + 𝒄′ Condition for orthogonal 

⇨ 2𝑔(−3) + 2𝑓 = 𝑐 + 5  

⇨ −𝟔𝒈 + 𝟑𝒇 − 𝒄 − 𝟓 = 𝟎 … … (𝟐)  

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆 = 0 Are orthogonal 

𝟐𝒈𝒈 + 𝟐𝒇𝒇 = 𝒄 + 𝒄′ Condition for orthogonal 

⇨ 2𝑔 − + 2𝑓 − = 𝑐 + 0  

⇨ −𝒈 − 𝟕𝒇 − 𝒄 = 𝟎 … … (𝟑)  

 

𝐸𝑞’’𝑛 (1) + (2)  

       0 − 6𝑓 + 𝑐 + 9 = 0  

−6𝑔 + 3𝑓 − 𝑐 − 5 = 0  

−𝟔𝒈 − 𝟑𝒇 + 𝟒 = 𝟎 … … … … (𝟒)  

 

 

𝐸𝑞’’𝑛 (1) + (3)  

       0 − 6𝑓 + 𝑐 + 9 = 0  

  −𝑔 − 7𝑓 − 𝑐 + 0 = 0  

−𝒈 − 𝟏𝟑𝒇 + 𝟗 = 𝟎 … … … … (𝟓)  
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Solving (4) & (5)         6        3       -4          6 

                                          1       13      -9         1 

 

(𝑥, 𝑦) = , = ,   

,  Sub in (1)⇨−6 + 9 + 𝑐 = 0  

 

⇨𝑐 = −9 + 4 = −5 

 

∴  𝑥 + 𝑦 + 2 𝑥 + 2 𝑦 − 5 = 0 

3𝑥 + 3𝑦 + 2𝑥 + 3𝑦 − 15 = 0  

 

15. Find the eq’’n of the circle which cuts the circles  

𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝟏𝟏 = 𝟎,  

𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙 − 𝟒𝒚 + 𝟐𝟏 = 𝟎  Orthogonally, and has the 

diameter along the st line 𝟐𝒙 + 𝟑𝒚 = 𝟕. 

𝑺𝒐𝒍: Let the required circle  

𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 … . . (∗)  

𝑺 ≡ 𝒙𝟐+𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝟏𝟏 = 𝟎,   

𝑺′′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙 − 𝟒𝒚 + 𝟐𝟏 = 𝟎   

 

𝒈𝒊𝒗𝒆𝒏 𝒍𝒊𝒏𝒆 𝑳 ≡ 𝟐𝒙 + 𝟑𝒚 − 𝟕 = 𝟎  

(−𝑔, −𝑓 )𝑙𝑖𝑒𝑠 𝑜𝑛 (𝐿) ⇨ −2𝑔 − 3𝑓 − 7 = 0  

⇨ 𝟐𝒈 + 𝟑𝒇 + 𝟕 = 𝟎 … . . (𝟏)  

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆 = 0 are orthogonal 

𝟐𝒈𝒈 + 𝟐𝒇𝒇 = 𝒄 + 𝒄′ condition for orthogonal 

⇨ 2𝑔(−2) + 2𝑓(−3) = 𝑐 + 11  

⇨ −𝟒𝒈 − 𝟔𝒇 − 𝒄 − 𝟏𝟏 = 𝟎 … … (𝟐)  

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆 = 0 Are orthogonal 

𝟐𝒈𝒈 + 𝟐𝒇𝒇 = 𝒄 + 𝒄′ Condition for orthogonal 

⇨ 2𝑔(−5) + 2𝑓(−2) = 𝑐 + 21  
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⇨ −𝟏𝟎𝒈 − 𝟒𝒇 − 𝒄 − 𝟐𝟏 = 𝟎 … … (𝟑)  

 

𝐸𝑞’’𝑛 (2) − (3)  

       −4𝑔 − 6𝑓 − 𝑐 − 11 = 0   

       −10𝑔 − 4𝑓 − 𝑐 − 21 = 0  

          𝟔𝒈 − 𝟐𝒇 + 𝟏𝟎 = 𝟎 … … … … (𝟒)  

 

 

Solving ( 1)  & (4)         2        3      7        2 

                                           6        -2      10        6 

 

(𝑥, 𝑦) = , = ,   

(−2, −1) Sub in (2) ⇨−4(−2) − 6(−1) = 𝑐 + 11 

 

⇨𝑐 = 14 − 11 = 3 

 

∴  𝑥 + 𝑦 + 2(−2)𝑥 + 2(−1)𝑦 + 3 = 0 

 

𝑥 + 𝑦 − 4𝑥 − 2𝑦 + 3 = 0  
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16. Find the eq’’n of the circle which passes through the point 

(2, 0)(0, 2) and intersects the circles  

𝟐𝒙𝟐 + 𝟐𝒚𝟐 + 𝟓𝒙 − 𝟔𝒚 + 𝟒 = 𝟎,   

Orthogonally. 

𝑺𝒐𝒍: Let the required circle  

𝑆 ≡ 𝑥 + 𝑦 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 … . . (∗)  

𝑆′ ≡ 𝑥 + 𝑦 + 𝑥 − 3𝑦 + 2 = 0,   

(2, 0)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗) ⇨4 + 0 + 4𝑔 + 0 + 𝑐 = 0 

⇨𝟒𝒈 + 𝟎 + 𝒄 + 𝟒 = 𝟎 … . (𝟏) 

(0, 2)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗) ⇨ 0 + 4 + 0 + 4𝑓 + 𝑐 = 0  

⇨ 𝟎 + 𝟒𝒇 + 𝒄 + 𝟒 = 𝟎 … . . (𝟐)  

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆 = 0 Are orthogonal 

𝟐𝒈𝒈 + 𝟐𝒇𝒇 = 𝒄 + 𝒄′ Condition for orthogonal 

⇨ 2𝑔 + 2𝑓 − = 𝑐 + 2  

⇨
𝟓

𝟐
𝒈 − 𝟑𝒇 − 𝒄 − 𝟐 = 𝟎 … … (𝟑)  

 

𝐸𝑞’’𝑛 (1) + (3)  

       4𝑔 + 0 + 𝑐 + 4 = 0  

     
 

 
𝑔 − 3𝑓 − 𝑐 − 2 = 0  

 
𝟏𝟑

𝟐
𝒈 − 𝟑𝒇 + 𝟐 = 𝟎 ⇨ 𝟏𝟑𝒈 − 𝟔𝒇 + 𝟒 = 𝟎 … . . (𝟒)  

 

𝐸𝑞’’𝑛 (2) + (3)  

       0 + 4𝑓 + 𝑐 + 4 = 0  

     
 

 
𝑔 − 3𝑓 − 𝑐 − 2 = 0  

 
𝟓

𝟐
𝒈 + 𝒇 + 𝟐 = 𝟎 ⇨ 𝟓𝒈 + 𝟐𝒇 + 𝟒 = 𝟎 … … (𝟒)  

𝑨𝒏𝒔:   𝟕𝒙𝟐 + 𝟕𝒚𝟐 − 𝟖𝒙 − 𝟖𝒚 − 𝟏𝟐 = 𝟎,   
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17. Find the eq’’n and length of the common chord of the two 

circles 𝒙𝟐 + 𝒚𝟐 + 𝟑𝒙 + 𝟓𝒚 + 𝟒 = 𝟎,   

𝒙𝟐 + 𝒚𝟐 + 𝟓𝒙 + 𝟑𝒚 + 𝟒 = 𝟎. 

 

Sol: Given circles 

 𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟑𝒙 + 𝟓𝒚 + 𝟒 = 𝟎,   

𝑺′ ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟓𝒙 + 𝟑𝒚 + 𝟒 = 𝟎.  

 

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑐ℎ𝑜𝑟𝑑 𝑖𝑠 𝑆 − 𝑆’ = 0  

⇨−2𝑥 + 2𝑦 = 0 ⇨ 𝑥 − 𝑦 = 0 … . . (1) 

𝐶𝑒𝑛𝑡𝑟𝑒 – , − 𝑎𝑛𝑑   

𝑟𝑎𝑑𝑖𝑢𝑠(𝑟) = + − 4 =   

=    𝑜𝑓 𝑆 = 0  

d 𝑖𝑠 ⊥  𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 − , − 𝑡𝑜 (1)  

𝑑 =
| |

√
  

 

𝒅 =
√

 =
√

=
√

  

 

Length of chord is =2√𝑟 − 𝑑  

= 2 −   

= 2   

= 2. √4  

= 2.2  

= 4  
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