












































































































CIRCLES 

EXERCISE – 2(A) 

Q.1       

4x2 +  4y2 - 12x + 4y + 1 = 0 

x2 + y2 – 3x + y + ¼  = 0 

Center = ( 3/2 , -1/2) ,  

 Radius = 3/2 

ACB = 1200  

  ACP = 600 

AC = 3/2  

  CP  =  3/2 cos600 =  ¾ 

  locus of CP is : (x-3/2)2 + (y+1/2)2 = 9/16 

 X2 + y2 – 3x + y + 31/16 = 0 

Ans: C 

 

Q.2   

x2 + y2  - 2x – 6y = 0 has Center : C1 =( 1 , 3) & Radius: R1 = 2 

C2 = (2 , 1) 

Distance between centers : d= √5 

( R2 )2 = (R1)2 + d2 = 3 

Ans: (C)  

 

Q.3    

 

The locus of Q is circle with PC as diameter 

P= ( h , k) & C= (0 , 0) 

Locus : ( x-h)(x-0) + (y-k)(y-0) = 0 

Ans :(B) 

 

 

 

Q.4   

Radical axis of two sides of triangle will pass through the common vertex and will perpendicular 

to third side. 

So, intersection of these axis will be orthocenter of triangle ABC 

Ans: (D) 

 

Q.5 The point of concurrence will be the pole of the line. 



Ans: (D) 

 

Q.6  

B is the intersection point of l1 and circle 

B = ( 6, 8), slope of line = ½ 

Therefore, slope of perpendicular line = -2 

And equation of line will be : (y-8) = -2(x-6) 

 2x + y = 20  

So, coordinates of P are (0,20)  i.e. t = 20  

Ans: (C) 

Q.7  

P =(1 ,1) & Q = (3,-1) 

AR2 = (RQ)(RP) & BR2 = (RQ)(RP) 

 R is the midpoint of AB  

Equation of PQ : (y - 1) = -1(x - 1) 

 x + y =2, hence R  is ( 0, 2) 

Therefore, AB2 = 4(RP)(RQ)  or  AB = 2√6 

Ans: (B) 

 

Q.8  

M1 = ½ , M2 = -3/4 & M3 = ¼  

ABC =  - CDA 

 
𝑀1−𝑀2

1+𝑀1𝑀2
  = - 

𝑀3−𝑀4

1+𝑀3𝑀4
   

 M4 = 9/2 

Ans: (D) 

Q.9   

d = R1+ R2  



d2 – (R1 – R2)2 = 4 * 35  

 R1R2 = 35 

 (R1 , R2) = 35*1 or 7*5 

Ans: (C) 

 

 

Q.10  

Center lies on y = x  

One end of the common chord =(a ,b)  

Other end is the reflection in y=x i.e. = (b, a) 

 Radical axis : x + y = a + b 

 

 

Q.11   

Equation of the family of circle is x2 + y2 – x + ky = 0 

Center  C1 =(1/2 , -k/2)     R1
2 = ¼ + k2/4 

X2 + y2 = 9  

C2 = (0,0)           R2= 3 

√(1 + 𝑘 ∗ 𝑘) = 3 

k = + - 2√2 

Ans: (B) 

 

Q.12  

 

 P lies on the circle x2 + y2 = 50 

 50 = 12 + 72 or 72 + 12 or 52 + 52 

 Ans: ( C)  

 

 

 

 

Q.13   

 



Radical center will be incenter of the triangle formed by the centers 

PA = in radius of the triangle formed with sides 8,10,6 

i.e = 2 

Ans: ( A) 

 

 

 

Q.14  

Let the other end of the chord be B ( k, -6) 

If B lies  on the circle  

K2 – 4k + 72 = 0 

K is non real  

Ans: ( A) 

Q.15   

Let Ak be (xk, yk) & let P be (x, y), then 

PAk 2 = (x – xk)2 + (y – yk)2. 

Now nx2 + ny2 − 2(∑ xk
n
k=1 )x − 2(∑ yk

n
k=1 )y + ∑ xk

2n
k=1 + ∑ yk

2n
k=1 = ∑ dk

2n
k=1  

Clearly this is equation of a circle. 

Ans: ( A) 

Q.16  

ABC is equilateral triangle  

Radius of the required circle is 𝑟 +
2𝑟

2sin(


3
)
 

= r (1 + 2/√3) 

Ans: (B) 

 

 

Q.17   



Length of common chord, 2 12r r sin

PQ


 , where 

2 2 2
1 2

1 2

PQ r r
cos

2r r

 
  , P & Q are centers and r1 & 

r2 are the radii. 

Ans:(B) 

Q.18   

OMPN is cyclic quadrilateral  

 Diameter of the circle is OP  

 Radius = OP/2 

 I.e  radius = 5/2 

Ans:(B) 

Q.19   

Let the center of w be c(x,y) 

Then the radius is the length of the tangent  

R2 = x1
2+ y1

2- k2 

 (x-x1)2  + (y-y1)2 = x1
2+ y1

2 – k2 

 X2+y2- 2xx1 – 2yy1 + k2 =0 

It passes through (a,b) 

 2ax1+ 2by1-( a2+b2+k2)= 0 

Ans: (A) 

 

Q.20  

If 3x + 4y=c is a tangent then [c]/5 =5 

 C = + - 5 

Ans: (C) 

 

Q.21   

Let the line be (y-2)=m(x-2) 

Perpendicular distance from center = |6m|/√(1 +𝑚 ∗ 𝑚) 

R=5 gives R2- d2 = 4 

25 – 36m2/(1+m2) = 16 

25 +25m2 -36m2= 16 + 16m2 

27m2 = 9 gives 3m2=1  

Ans: (D) 

 

 



Q.22  

(x-3)2 + (y-4)2= 10 

x-3 = a 

y-4 =b 

then a2 + b2 < 10  

Ans: (D) 

 

Q.23  

 

APB = /2 

PM = y  

PN = x 

Therefore, triangle PNB and Triangle PAM are similar 

 x/3 = y/4 

Ans: (C) 

 

Q.24   

AB is the diameter of the circle ½ AB.h = 5 

h=2 

radius of the circle = 5/2  

hence 4 points (C) 

 

Q.25   

The equation of the circle is  

(x-x1)(x-x2) + (y-y1)(y-y2) = 0 

X2+ 2ax – b2 + y2+2px- q2=0 

Ans: (C) 

 

Q.26   

Both the circle pass through (0,0) 

If they touch each other then tangent at (0,0) should coincide 

 gx + fy=0 and g1x +f1y =0 are same  

 g/g1=f/f1 

Ans: (A) 

 



Q.27  

Let the tangent be xcos𝜃 + ysin𝜃 = r 

 A = ( r/cos𝜃, 0)  

And B= (0, r/sin𝜃) 

 C= (r/cos𝜃, r/sin𝜃) 

 1/x2 + 1/y2= 1/r2 

Ans:(B) 

 

Q.28  

The common chord should be the diameter of x2 +y2=16 

Chord is 3x-4y=0 

X2+y2-16+k(3x-4y)=0, hence Radius = 5  

 K= 6/5 

Ans:(A) 

 

Q.29  

If OA = a , OB = b, hence centroid G(h,k) = (a/3,b/3) 

 a2 + b2 = 36r2 

h2+k2 = 4r2 

Ans: (C) 

 

 

Q.30  

Locus of P is the circle on OC as diameter 

 X2 + y2 – ax = 0  

Ans: (C) 

 

Q.31  



AOP = /4  

 OP = √2 

 OP2 = 2 

 X2 + y2 = 2 

Ans: (D) 

 

 

Q.32  

D, E are mid points of AB , BC 

 DE = 5/2 

 DPQ = PQE = /2 

 PQ2 = DE2 – (QE – PD)2 

        = 25/4 -1/4 = 6 

 PQ =√6 

Ans: (B) 

 

 

Q.33  

OQ = 5 

OR= 5 

RQ= 5√2 

QOP = /2 

And QPR = ½ QOP  or   - QOP  = /4 or 3/4. 

Ans: (D) 

Q.34  

CD.CB = power of the point = CA2- EA2 

AC2 = 16*36 + (BC2 – AC2) 

2AC2 = 16*36 + 362  gives AC = 6√26 

Ans: (B) 

 

 



Q.35  

If AC = 2r, then DC = 2rcos𝜃 

AD=2rsin𝜃, AB=2rtan𝜃 & BC=2rsec𝜃 

 AC2 = AB2 . AD2/( AB2 - AD2) 

Ans: (D) 

 

 

 

 

 

 

Q.36   

A moves on the circle x2 + y2 = 9 

Let A = (3cos𝜃,3sin𝜃) 

Then the centroid G = (cos𝜃,sin𝜃) 

 X2 + y 2 =1 

Ans: (A) 

 

Q.37  

x2 + y2 = 6x -8y 

Center = (3,-4) 

Perpendicular distance from center to line  

d = CP = |-9 +16-25|/5 

=18/5 

Radius = 5  

Shortest distance = |18/5 -5| =7/5 

Ans: (A) 

Q.38  



Centers  C1 = (10,0) & C2= (-15,0) 

R1=6 & R2=9 

d = C1C2 = 25 

d> R1+R2 

 Circles are non intersecting  

Length of the direct common tangent = ( d2 –(R1 –R2)2)1/2 = √616 

PQ = ( d2 –(R1 +R2)2)1/2 = 20

Ans: (c) 

Q.39  

C1 = (0,1) & C2= (4,9), R1=2 & R2=2 

C1C2 > R1+R2 

Center of the smallest  circle is mid point of C1C2=(2,5) 

Ans: (D) 

Q.40 Equation of the family of circles is  

(x-2)2+ (y-5)2+ k(2x-y+1) = 0 

Center = [-(k-2), (k+10)/2] 

Lies on x-2y = 4  

K=-6 

radius = 3√5 

Ans : (A) 



 



CIRCLES 

EXERCISE – 2 (B) 

Q.1  

Case : 1 [D] 

Three distinct lines from a triangle (1) in-circle and (3) Ex-circle are possible 

Ans : 4 

 

Case : 2 [A, D] 

Three line are concurrent lines  

Ans : 0 

Possbile Ans : 4 

 

Case : 3 [C] 

Two lines are parallel and third is intersecting then 2 circle are possible.              

 

Q.2 [B, D] 

(-1,1)  (0,6) , (5,5) from a right angle isosceles triangle with (0,6) 

Circumcenter = mid-point of hypotenuse. 



  (3,2) 

Slope = 
2

3
 : slope of tangent 

Slope of normal : 
3

2


 

y – 2  = 
3

2


 (x – 3)  ……(1) :  eqn of normal. 

Equation of circle    
2 2 2

x 3 y 2 r     

(5 ,5) will satisfy this eqn 

3 2 2
(5 3) (5 2) r    

 

2
r 13   

Equation of circle :    
2 2

x 3 y 2 13     

From (1) 
3

y 2 (x 3)
2

    

Substituting this in circle equation. 

  
2

2 3
3 2 ( 3) 2 13

2
x x     

 
 
 

 

    
2 29

3 3 13
4

x x     

  
2 13

3 13
4

x    

 
2

3 4x  
 

 3 2x     



x 3 2 or 2     

   x = 1 or  x = 5 

y = 5 or y = – 1  

  (1 , 5);  (5 ,– 1)  

Q.3 [A, B, C, D]  

1
x x

r ........(1)
cos




  

1
x x r cos     


1

y y
r ........(2)

sin




  

1
y y r sin     


1

cos

x x
r






 

Substituting this in (2) 


 

 1

1 1
sin tan

cos

x x
y y x x 




      ……(C) 

Adding (1) and (2) 

  
1 1

cos sinx y x y r        

If   is constant     ……….(A) 

  
22 2 2 2

1 1
cos cos cosx x r x r x r        


2 2 2 2

1
sin siny y r y r     

  2 2 2 2 2

1 1
cos sinx y x y r r x y        

If r = constant  and   varies 



It represents equation of circle    .………..(B) 

And centers will be cos , sin
2 2

r r
      …………(D) 

Q.4 [B, C] 

2
: 1 1L x y y x       


2 2

1
: 3 0S x y x y     

Substituting value of y in equation of circle. 

    
22

1 3 1 0x x x x       


2

3 2 0x x    

   
2 1

2 1 0x x    

Difference of roots 
2 1

1x x d    

 intercept length    
2 2

2 1 2 1
x x y y     

2 d     ……(1) 

   
2 1 2 1

or x x y y    


1
:L y mx .  (passing through origin) 

Substituting this in equation of circle 

    2 2
1 3 1 0x m m x     


2

1 3

1

m
x

m





 

Difference of roots 
1

2 1 2

1 3

1

m
x x d

m


  


 



intercept length    
1 2

2 1 2 1
x x y y     

1 2
d 1 m      ……(2) 

Equating (1)  and (2) 


1 2

2 1d d m   

  2

2

1 3
2 2 1 1 3

1

m
m m

m


    



 

    
22

2 1 1 3m m    

2
7 7 1 0m m m      


1

1 ;
7

m m    

 equation of L1 :      0 7 0x y y x     

Q.5 [A, B, D] 

2 2

1
4S x y     


2 2

2
2 4 4 0S x y x y       


1

2R   


2

1 4 4 1R      

    
1 2

0,0 1, 2C C   


1 2 1 2

C C 5 R R    

 True common tangents     ……( A) 

Let the variable point be P (h,k) 




2 2 2 2

4 2 2 4h k h k h k        

 2 4 8 0  h k  

2 4 0   h k  

 2 4 0x y         …….(B) 

For orthogonality 

  
1 2 1 2 1 2

2 g g f f C C    

  2 0 0 4 4    

True        ……….(D)  

Q.6 [C, D] 

Let equation of line passes through (1,0) with slope m1 

Eqn  : 
1 1

0

1 1

y y
m m

x x


  

 
 

similarly, 


2 2

0

1 1

y y
m m

x x


  

 
 

Angle between the two lines is 45  



1

1 2

2

tan 45
1

m m

m m


 


 


2 2

21 1
1 1

1
1

1 1

y y

yx x

y y x y

x x


 

    
 


 

 

2 2 2 2
1 2 1 2x y y x y y         



2 2 2 2
2 1 2 1 0x y y x y y         

centers : (0 , - 1)  centers : (0 , 1) 

 2radius
  

2radius  

         

Q.7 [A, B] 

Equation of circle will be 
2 2

1x y   

y = 1 + c (x + 3) 

Substituting this in eqn of circle. 

   22
1 3 1x x x     

    
22 2

1 3 2 3 0x c x c x       

    2 2 2
9 6 2 3 0x c x x c x       

    2 2 2 2
1 6 2 9 6 0c x c c x c c       

Coincident points. D = 0 

     
22 2 2

6 2 4 9 6 1 0c c c c c      

2
32 24 0c c     

C = 0 ; C
3

4
      

Q.8 [A, C] 

2
a b d    


2

b d a   

Substituting this in eqn of circle. 




2 2

2 1 0al bm d l     

  2 2 2
2 0al d a m d l     


2

0a d a d      

 eqn of circle. 


2 2

1 0al am     

Q.9 [B, C, D] 

2 2

1
: 2 4 1 0S x y x y       


2 2

2
: 4 3 0S x y x     


2 2

3
: 6 5 0S x y y     


1 2

6 4 2 0S S x y      

3 2 1 0x y           ……(1) 


1 3

2 2 4 0S S x y      

2 0x y           …….(2) 

Solving (1)  and (2) 

   3x + 2y = 1 

 + 2x – 2y = – 2 

       5x = – 1  


1

2
5
;   x y x  


1 11

2
5 5

y
 

    

 Radical center lies in 4th quadiant. 




1 1

{ 1, 2} 2C r     


2 2

{2,0} 1C r   


3 3

{0,3} 2C r   

Let the co-ordinates of center of circle be {+ g , + f} and radius be 

C , therefore. 

SS1 are orthogonal. 

i.e. 2{ - g + (- 2f)} = c + 2 

2g + 2f + c + 2 = 0     ……….(1) 

SS2:   2{2g} = c + 1 

4g – c – 1 = 0      ………..(2) 

SS3:   2{+ 3f} = c + 2 

  6f – c – 2 = 0      ………..(3) 

(1) – (2) 

6g + 2f + 1= 0      ………..(4) 

(1) – (3) 

2g + 8f= 0      ………..(5) 

Solving (4) and (5) 

      6g + 2f + 1 = 0 

                  – 6g + 24f      = 0 

        – 22f       = 0 

f      
1

22
   

g     
2

11
   



  c  = 1        ………(C) 

Q.10. [A, B, C, D]

 

 

2
c

y
x

   



4

2 2

2

c
x a

x
   

4 2 2 4
0x a x c     


1 2 3 4

x x x x      sum of roots = 0 


4

1 2 3 4
cx x x x     

Similarly for y. 

2
c

x
y

  



4

2 2

2

c
y a

y
 

 


4 2 2 4

0y a y c    


1 2 3 4

0y y y y     


4

1 2 3 4
y y y y c    

Q.11  

2 2

1
: 2 5 0C x y x y       


2 2

2
: 2 3 7 0C x y x y      


1 2

: 3 12 4C C x y      



3x – y +16 = 0      ..…(1)  


1

3m   


1 2

1 3
,1 1,

2 2
; 

   
   
   

C C  

Line joining 
1 2

C C  is  



3
1

1 2

1 1
1

2 2

y

x






 

 


 2 1 2 3 1

2 1 1 2 3

y

x

 
  

 
 

 6 6 2 1y x     

 2 6 7x y   


2

1

3
m    


1 2

1m m      (A) 

Radical axis 
2 2 2 2

1 2
2 5C C x y x y x y        2 3 7 0x y     

 3 12 0x y     …...(2)         (B) 

Distance between line (1) and (2) 


16 12 4

9 1 10






 

Paragraph – I 



   

Q.12  1 point 

Q.13
 

   
2 2

1 1x y     distance of point (x , y)from (-1 , 1) 

    
2 2

5 1x y     distance of point (x , y) from (5 , 1) 

  (– 1, 1) and (5 , 1) are the end points of diameter 

    
2 2

5 1 1 1 36    
 
  {from Pythagoras theorem } 

Q.14 

Radius of the locus point is r 2  

 3 2  

Area enclosed  
2

22 2 r   

 2r 9    

 

 

  Paragraph – 2 

 Q.15  

x2 + y2 = 4 

form f g use one tangent is y = 2 



Then, y – 2 = m (x – 4) be the other tangent. 

 

y = 2 + m(x - 4) 

substituting this in equation of circle. 

  
22

2
4 4x c m x     

    2 2 2 2
1 4 8 4 16 16x m m m x m m m       

For D = 0 

     
22 2 2

4 8 4 1 4 16 16m m m m m      


2

48 69 0m m    

4

3
m   

   will be varies between  45 , 60  

Q.16 [B]

 

 2 4
3

y
y x     

For x intercept y = 0 


5

2
x         

Q.17 [B] 

cos sin 1x y     



x intercept 
1

cos
  

y intercept 
1

sin
  

  
1 1

, ,
2 cos 2sin

h k
 


 
 
 

  co-ordinates of mid-points. 



2 2

1 1
1

2 2
 

      
   h k

 


2 2 2

2
  
 h k

 

2 2 2
2

  
  x y  

Paragraph – 3 

Q.18 

2

2
: 2

4

x
Ca ax a a       

(0) 0f   


2

2 0  a a
 

  2 1 0   a a  

  2 ,1a    

 two integer values. 

Q.19 [A] 

vertex 2
1

2
2

b a
a

a
    




   

2 2
2 2( 2)

2
4 4

a a aD
a a a

a

  
         

a – 2. 

vertex = (2a , a – 2) 

 locus : 2
2
 

x
y

 

2 4  x y    

Q.20 

For a = 3 



2 2

: 3 10 2
4 4

x x
Ca y x c y       



2 2

3 10 2
4 4

x x
x     



2

3 8 0
2

x
x    


2

6 10 0x x    

Sum of the roots 
1 2

6m m   

Paragraph – 4 

Q.21 [B] 

2 2
3 2 5 5 0ax xy y x y c        

Represent pair of perpendicular lines 

a + b= 0 a – 2 = 0     a = 2 


2 2

2 3 2 5 5 0x xy y x y c       



To find x intercept y = 0 


2

2 5 0x x c    


1 2

x and x  are two roots then 


1 2

5

2
x x   

To find y intercept x = 0 


2

2 5 0y y c     


2

2 5 0y y c    


1 2

y and y are two roots then 


1 2

5

2
y y   


1 2 1 2

5 5
5

2 2
x x y y          

Q.22 [C] 

So line 2y2 – 5y – c = 0 ; 
23

2
c


  

and find the value of A , B 

Find the orthocenter  and  circumter. 

Q.23   [D]
 

 
1 2 1 2 1 2

2 S f g g C C    

  
23

2 5
2

k     




3

2
k   

Paragraph – 5   

Q.24 

When Q & R will be the diameter then S will be the origin. 

So, the curve on which S lies is on area of circle OP as diameter 

  

Q.25 [D] 

(PQ) (PR)  
2

PS  

As S is the mid-point of Q and R. 

Q.26 [A] 

Then AD + DC = BD 

     0       

 

Therefore 

  

Paragraph – 6 

Q.27 [C] 

2 2

1
: 2 3 0S x y x      


2 2

2
: 1 0S x y    




2 2

3
: 2 3 0S x y y     

   
1 1
:(1, 0) 2C R   

   
2 2
:(0,0) 1C R   

   
3 3
:(0,1) 2C R   

   
2 2 2

1 2 3
4 1 4 3R R R R      

 

Q.28 [D] 

2 2
2 2 0 :x y gx fy c S       

S and 
1

S  are orthogonal 

2(g) = – 3 + c 

2g = – 3 + c    ……….(1) 

S and 
2

S  are orthogonal 

2( 0 + 0) = – 1 + c 

c = 1     ………..(2) 

S and  S3 are orthogonal 

2(f + 0) = – 3 + c 

2f= – 3 + c    …………(3) 

Solving (1) and (2) 

2g= – 3 + 1 = – 2 

g = – 1 

Solving (1) and (3) 

f = – 1 

 (a , b + r) = 3   



Q.29 [C] 

Let 
2 2

2 2 0x y gx fy c      be the circle touches S1 

2x – 3 +2gx + 2fy + c = 0   ……………(1) 

Touches S2 at (1 , 0) 

– 1 + 2gc + 2f + c = 0 

– 1 + 2g + c = 0     …………….(2) 

Passes through (3 , 2) 

9 + 4 + 6g + 4y + c = 0    ……………..(3) 

Solving (1) , (2)  and (3) 

We get radius = 2  

Assertion and Reasoning Type 

Q.30. C1 : x
2 + y2 – 6x – 4y + 4 = 0 

Center (3 , 2) 

C2 : x
2 + y2 – 8x – 6y + 23 = 0 

        
2 2

3 2 8 3 6 2 23 0    
 

0 = 0 

S – 2 true 

S – 1 true 

but not correct explonation. 

Q.31 [A] 

2 2
: 6 8 75 0S x y x y       

Center :  3 , 4   

Radius : 10 

Equation of director circle. 



    
2 2

3 4 2 100x y      


2 2

9 6 16 8 200x x y y       

 


2 2
6 8 175 0x y x y      

  (13, 6) 

        
2 2

13 6 6 13 8 6 175 0      

 P lies on the director circle.    

Q.32 [C] 

2 2
4 8 16 0x y x y      

Center : (2 , - 4) 

One line can pass through (2 , -3) and (2 , -4)  

as (2 , -3) lies inside the circle. 

S2 – false 

Q.34 [D] 

Let P  (h , k) 

hx + ky – 3(x + h) – 4(y + h) + 5 = 0 

should passes through (6 , 8) 

6h + 8k – 18 – 34 – 4(1) – 4k + 5 = 0  

3h + 4k – 18 – 32 + 5 = 0 

3h + 4k – 45 = 0 

5 – 1   false. 

S (6 , 8) : (6)2 + (8)2 – 6(6) – 8(8) + 5 = 0 

36 + 64 – 36 – 64 + 5 > 0  

   P lies outside the circle     



Q.35 [C] 

L :  k(x – y – 4) + (7x + y + 20) = 0 

x – y = 4 

x = 4 + y 

7x + y + 20 = 0 

  7(4 + y) + y +20 = 0 

 28 + 7y + y +20 = 0 

  48 + 8y = 0 

y = – 6 

x = – 2 

Center (– 2, – 6) 

x2 + y2 + 4x + 12y – 60 = 0 

Center ( - 2 , - 6) 

 S1   true. 

S2   false.       

Q.36 [A] 

Radical axis 2 (1) x + 2
1

2
0
 

 
 

y + (– 4 – 1 ) = 0 

2a + y = 5 

  (0 , 5) lies on the radical axis 

S2  True 

S1  True    

Q.37 [A] 

C1 and C2 always intersect at two point and they are always orthogonal. 



orthogonal
 

    
2 22 2 2 2

x a y a x y a a     
 

Q.38 [D]
 

(x + y) is always equal to z 

S – 1 false 

S – 2 true 

 

Matric Match 

Q.39 

          

         

       



       

 Q.40 


2 2

20 90 0x y y      

(A)  [P,Q, R] 

    
2 2

20 90 0kx x kx     

  
22

1 20 90 0x k kx     

 0D   


2 360 9

400 10
 k

 


3

10

k  

(B)  [Q, R] 


2 2

7 0x y px py      


2 2

10 2 1 0x y x py       

 2 ( 5) ( ) 7 1
2 2

p p
p    

 
 
 

  

 

 


2

5 6p p     


2

5 6 0p p    

   3 2 0p p        

(C) [Q, R, S] 




2 2

2 4 0x y x      


2 2

0g f c    


2 2

0 4 0    

2
4    

 2    


2 2

4 8 0x y y     


2 2

0g f c    

  
2

0 2 8 0   
 


2

4 8 0   


2

2 
 

 , ,Q R S  

(D) [P, S] 

A   (3 – 2, 7 – 2)   (1, 3) 

C   (3 + 2, 7 + 2)   (5, 9) 

Lies on (x = y) 

 





















CIRCLES
EXERCISE  2 (C)

Q.1

Refer the adjoining figure.

Q. 2

   

 

 

2 2

2

2 2

2

W 1,0 gives equation of PQ as mx y m 0.

As it touches B i.e. x y 2x 0, hence

2m 1
1 m .

31 m

Hence parametric coordinates of any po int on

PQ at a dis tan ce r from 1,0 will be

r 3 r
1 , . Substituting these in x y 16

2 2

gives r 3 r 1

  

  


  



 
    

 

  5 0.

Difference of roots of this will be PQ 63.







Q.3

   

  

1 2 1 1 2 2

1 2

1

1

For L to lie between C & C , r radius of C p & r radius of C q.

Also centers of C & C must lie on either sides of L.

3 1 4 1 k
r p 1 k 4 or k 6.

5

3 8 4 1 k
r q 2 k 30 or k 10.

5

Also 3 1 4 1 k 3 8 4 1 k 0 20 k 1.

Hence 10 k 4.

 

   
      

   
       

            

   

Q.4

   

 

The lines y x 10 & y x 6 are parallel so diameter of the required circle will

be distance between these lines i.e. 8 2.

Also the center of this circle will lie on mid line between these lines

i.e. x y 10 x y 6 0 x y 2 0.

Let the center be h,k

   

         

, then h k 2 0.

As the circle touches y axis hence h 4 2 & k 2 4 2.

h k 2 8 2.

  

   

  



Q.5 incomplete

 

 
 

2 2

2

Let eq. of BC be x y c &

that of AD be x y c 2 2 r

Now BC OB OC c 2

& AD c 2 8r

Also distance of x y c 0 from (r, r) is r,

2r c
hence r or 2r c 2 r

2

1
Now Area of ABCD AD BC 2r

2

2 2 c 8r r

Or 4 2 8 8 r 900 2 hence r 15.

 

  

  

 

  


  

  

  

    

Q.6

1 2 3

3

2 2 2

2 2

Let A, B& C be the centers of

C ,C & C respectively.

Given AD 4 & BD 10

radius of C 14 & CD 6.

Now DP CD CP

or DP 14 6

Hence PQ 8 10.

 

  

 

 



Q.7

 

 

 

 

2 2

2 2

2 2

i Common chord of the given circles is 2x 1 0. Any circle belonging to the

same family will be given by x y 2x 3y 1 2x 1 0

or x y 2 1 x 3y 1 0

1 1
Now as 2x 1 0 is diameter hence 1 i.e. .

2 2

1
Re quired circle is x y x 3y

2

 

       

        

         

   
1 9 1

0 & diameter 2 . Hence K 8.
4 4 2

    



  2

2 2 2

ii Let any chord of the given curve be y mx c. Homogenising y 8x gives

y mx
y 8x or 8mx 8xy cy 0.

c

This equation represents pair of straight lines joining end points of the chord to the

origin hence this must be a pair of mutually

  

 
    

 

   

perpendicular lines.

8m c 0.

Now equation of chord becomes y m x 8 . This passes through 8,0 .Hence W 8.

  

  

  2
1

5
iii H S 3 0 0 8 1.

2

Hence KWH 64.

      



Q.8

Centers of any circle touching x axis & y mx will lie on angle bisector between these.

Let m tan , then the above mentioned bisector will be y x tan .
2

Let center of such a circle be at a distance r from origin, then

Center will be r cos , r sin
2

 


  



 
2 2

2 2

2 2

1 2

, where radius r sin .
2 2

As this circle passes through 6,4 hence r cos 6 r sin 4 r sin .
2 2 2

Or cos r 12 cos 8sin r 52 0.
2 2 2

52
Now as given r r hence

3

  
 

 

     
      

   

     
      

   





Q.9

   

2 2 2

2 2 2

2 2

22 2

AB AD 10, BAD

AC 10 10 2 10 10 cos

BD 10 10 2 10 10 cos

AC BD 400

AE BE AB 10

AE AC & BE BD AC BD 10

AC BD AC BDAC BD
Area Area

2 4

Area 75

    

      

      

 

  

    

  
  

 

Q.10

Given 2 2sin A cos B 1 

   
2 2

Now E tan C sin A cot C cos B   

 2 2 2 2E tan C cot C sin A cos B 2 tan Csin A cot Ccos B      

 2 2E tan C cot C 2 tan Csin A cot Ccos B 1     

 E 3 2 sin A cos B , when C
4

Further sin A cos B 2, when A B
4

Hence E 3 2 2


    


   

 

Q.11

   

  

2

2

2

2

2

2

2

2

4 sin
Let x cos & y sin , then Z

7 cos

2t
4

1 tZ , where t tan
1 t 2

7
1 t

2t t 2
Z

4t 3

4Z 2 t t 3Z 2 0

Now or t to be real 1 4 4Z 2 3Z 2

48Z 56Z 15 0

5 3
Z

12 4

 
    

 


  






 
 



     

  

   

  



Q.12

x2 + y2 – 6x – 2py + 17 = 0   2center: 3, p , radius p 8  

Director circle of the given circle :      2 2 2x 3 y p 2 p 8    

Now the origin must lie on the director circle, hence 2 29 p 2p 16  

2p 25 

2 2
1 2p p 50  

Q.13

  r 1
r rCenter of C : 3r 2,0 , radius of C 2  

Now center of C5 : P(13, 0)
Any line passing through P with slope m : y = m(x 13) or mx y 13m = 0
If this line is touching C3, then its distance from center of C3 (7, 0) = radius of C3 i.e. 4.

Hence 
2

2

7m 0 13m 4
4 m

5m 1

 
  



1 22010m m 1608 

Q.14
Given center of the requird circle is A(–1, 1), let the radius of required circle be r.
Also center of given circle is B(2, –3) and radius is 4.
If the two circles touch, then the must touch externally as (–1, 1) lies outside the given circle, hence
AB = r + 4.

   
2 2

1 2 1 3 r 4

r 1

      

 

Required circle is (x + 1)2 + (y  1)2 = 1  or  2 2x y 2x 2y 1 0    

Now the x - intercept + y - intercept = 2 22 g c 2 f c    i.e. 0.

Q.15
Center of the given circle : A(1, 2)

Tangent at B(1, 7) : 
x 1 y 7

x.1 y.7 2 4 20 0 or y 7
2 2

 
     

Tangent at D(4, – 2) : 
x 4 y 2

x.4 y.2 2 4 20 0 or 3x 4y 20
2 2

 
      

Point of intersection : C(16, 7).
Now AB = 5 & BC = 15, hence area of ABCD = 75.



Q.16
The given circles are

   
2 2

x 7 y 2 25     &

   
2 2

x 7 y 2 81   

One common tangent is a vertical line i.e. x = 2
and one is a horizontal line i.e. y = 7 as shown in the figure.

hence sum of length of common tangents =     2 9 5 9 5 36    

Q.17
Using properties of circles

OA OB OC OD

1 3
3 1

2

2

  

   


  

Q.18

Any circle passing through (– 6 , 7 )  and  (4 , 7 ) will be

       x 6 x 4 y 7 y 7 y 7 0          or  2 2x y 2x 14 y 25 7 0        

Center : 1,7
2

 
  
 

As 3y = x + 10 is a diameter hence 3 7 1 10
2

 
    

 
8 

Hence diameter =2  
2

2
1 7 25 7 2 41

2

 
      
 

Now one side = 10, hence other side = 164 100 8   and area = 80.



Q.19

Let the centers of C
1
 & C

2
 be A(-3, 0) & B(3, 0)

Let the common tangent be y = mx

Now 
2

2

3m
1 or 8m 1

m 1
 



Let center of C be (0, k) and radius be r.
As this line also touches C, hence

2 2 2 2

2

2 2

k
r or k r m r

m 1

8k 9r

  


 

Also C touches C
1
 & C

2
 hence  

22k 9 r 1  

 
2

2

2

9r
9 r 1

8

r 16r 64 0 or r 8

   

    

Q.20

For area to be maximum either the triangle must be equilateral.

Now let the tangent drwan from (6, 8) be y 8 = m(x 6) or mx y +8 6m.

Now    2 2 2

2

8 6m
r r 36 m 96m r 64 0

m 1


      



   

2

1 2 1 22 2

2 21 2
1 2 1 2 1 2

1 2

2 22 2

2 2 2

96 r 64
m m & m m

r 36 r 36

m m
now tan 3 1 m m m m 4m m

3 1 m m

r 64 96 r 64
3 1 4 r 5

r 36 r 36 r 36
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