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1. (5) 

   2 2f x 8x 14x x 48      

 Let 2y 8x   

 
2 2y 8x x   

 
2 2x y 8x 0    

 
2 2x 8x 16 y 16     

  
2 2 2x 4 y 4    

 Let 2y 14x x 48    

 
2 2y x 14x 48 0     

 
2 2x 14x 49 y 1     

  
2 2x 7 y 1    

   1 2f x y y    

  f x  is largest along PQ 

  
max

f x  = PR or SM 

 SM is obtained when x = 6 

 At x = 6, 
2y 8x x 48 36     

    12  

    2 3  

  m = 2, n = 3 

 m + n = 5 

 

2. (20) 

 The centers are (10, 0) and (-15, 0) and the radii are 1r 6  and 2r 9 . Also, d = 25, 1 2r r d  . 

  
 So, the circles are neither intersecting not touching. Therefore, 

  
22

1 2PQ d r r    

 625 225   

 = 20 

 

3. (72) 
 The equation of the line y = x in distance form is  
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x y

r,
cos sin

 
 

 where 
4


   

 For point P, r 6 2 . Therefore, the coordinates of P are given by 

 
   

x y
6 2 or x 6, y 6

cos / 4 sin / 4
   

 
 

 Since P(6, 6) lies on 
2 2x y 2gx 2fy c 0     , we have 

  72 12 g f c 0        …..(i) 

Since y = x touches the circle, the equation 

  22x 2x g f c 0    has equal roots. Therefore,  

  
2

4 g f 8c   

 Or  
2

g f 2c      …..(ii) 

 From (i), we get 

    
2 2

12 g f c 72           

 Or    
2 2

144 g f c 72    

 Or     
2

144 2c c 72   

 Or   
2

c 72 0 or c 72  
 

 

4. (56) 
 The equation of radical axis (i.e., common chord) of the two circles is 
 10x 4y a b 0     

 The center of the first circle is  H 4, 4  . 

Since the second circle bisects the circumference of the first circle, the center  H 4, 4  of the first 

circle must lie on the common chord (i). Therefore, a +b = 10–4+4–4 = –40 – 16 = –56. 

 

5. (1) 

 1 1xx yy 1 0    

 S S' 0      ……(1) 

    6 x 2 8 y 2 0        …….(2) 

 (1) and (2) represent the same line . 

 12x 6, 2y 2 8       

 1 12x 6 y 4      

 2x y 10 0     

 
p 2

p q 1
q 1

 
   

  
 

 

6. (2) 

 OS 4 2  

 Required distance TS OT SO 12 4 2     
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7. (5) 

 Area of the triangle 
 

3/2
2 2 2

1 1

2 2

1 1

r. x y r

x y

 



 

  

 
 

3/2
2r. 100 r

A
100


  

 
     

1/2 3/2
2 23

e. 100 r 2r 100 r
dA 2

dr 100

   

   

 
 

 
1/2

2

2 2
100 r

3r 100 r
100 0 r 5


   

  
0 r 5    

  Area is maximum, when r 5  

 

8. (2)   

    
2 2 2x r y r r     

 

 1,1

 r,r

 
 (1, 1) lies on it 

    
2 2 21 r 1 r r 2 1 r r r 2 2,2 2              

 G.E = 2 

 

9. (2)   

 Triangle ABC is right angled at A  

P = ortho-centre  BC 1,1   

 
PC AC 8

2
PB AB 2
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10. (4) 

 The equation 
2y 10y c 0    and 2x 6x c 0    must have imaginary roots and also 

1 16 6 40 c 0     .  

 On taking the intersections of all conditions we will get  x 25, 29  

  length of interval 4  

 

11. (8) 

 

r r

3

3

2

2

1c
2c

3c

C

 

 Let 1 2 3, , ,O O O O  be the centres and r the radius of 3C  

 Then, 1 2 1 3 3 2 32, 3, 3, 5 , 2OO OO OO r OO r O O r         

 For triangle 1 3OO O  by cosine rule we get 

      
2 2

3 4 5 2.2 5 cosr r r        

      
2 2

2 9 5 2.3. 5 cosr r r       , where 3 1O OO   

 Eliminating cos ,  we find 
30

19
r 

30
,2 8

19

m
n m

n
     

 

12. (8) 

 

A(-4,0)
B(4,0)

 4cos ,4sinC  

 
 Required area 

 
1

.8.4sin 16sin
2

A     

 Now area of integer then the possible values of 

 sin  are 
1 2 15

, ......
16 16 16

 

 i.e. 15 points in each quadrant 

   60 + 2 more with sin 1   

 62N   
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13. (0) 

 2 2

1S : x y 2 x 4 0      

 2 2

2S : x y 4 x 8 0      

 Since both represent real circles 

 1 2r 0&r 0    

 
2 4 0 2 or 2         

 24 8 0 2 or 2          

 From 1, 2    , 2 2,      

 All of these lie within the range 

 

14. (1) 

 Let equation of circle be 

 x2 + y2 + 2gx + 2fy + c = 0 

 Let 
1

x,
x

 
 
 

be a point on the circle 

 
4 3 2x 2gx cx 2fx 1 0       

 
1

abcd 1
1

    

 

15. (3) 

 Here radius of smaller circle, 2 2AC 1 3 6 2     

 Clearly, from the figure the radius of bigger circle 

    
2 22 2r 2 2 1 1 3     

 
 

 2r 9  

 r = 3 

  
 

16. (11) 

 Given, circle is inscribed in square formed by the lines 

 x2 – 8x + 12 = 0 and y2 – 14y + 45 = 0 

 x = 6 and x = 2, y = 5 and y = 9 

 Which could be plotted as 
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 Where ABCD clearly forms a square 

 Centre of inscribed circle 

 = Point of intersection of diagonals 

 = Mid point of AC or BD 

  
2 6 5 9

, 4,7
2 2

    
    
   

 

 Centre of inscribed circle is (4, 7) 

 

17. (5) 

 The line 5x – 2y+6=0 meets 

 The y-axis at the point (0, 3) and therefore the tangent as to pass through the point (0, 3) and required 

length 

 2 2

1 1 1 1x y 6x 6y 2      

    2 20 3 6 0 6 3 2 25 5        

 

18. (2) 

 Since, the given circles intersect orthogonally. 

  1 2 1 2 22 g g f f G C    

  2(–1) (0) + 2(–k) (–k) = 6 + k 

 
2 3

2k k 6 0 k ,2
2

        

 

19. (1) 

 Given, x2 + y2 = 4 

 Centre C1  (0,0) and R1 = 2 

 Again, x2 + y2 – 6x – 8y – 24 = 0, then C  (3,4)and R2 = 7 again, C1C2 = 5 = R2 – R1 

 Since, the given circles touch internally therefore, they can have just one common tangent at the point 

of contact. 

 

20. (1) 

 Eq. of circle touching x – a  y at (1, 0) u 

    
2 2 2x 1 y k k     

 Circle passes through (2, 3), then 

    
2 2 2x 1 3 k k     

 1 + 9 – 6k + k2 = k2 
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 6k = 10 

 
10

2k
3

   

 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 112 

 

 

1. (B) 

  
  

2. (D) 

  
 

 

3. (C) 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 113 

  

  

  
 

4. (D) 
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5. (D) 
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6. (C) 

  
 

7. (B) 
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8. (B) 

  
  

9. (D) 
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10. (A) 

   

  
 

11. (A) 
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12. (D) 

  
 

 

13. (C) 
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14. (Bonus) 

  
 

15. (3) 
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16. (165) 
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17. (1) 

 
  

 

18. (3) 
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19. (12) 

 

  
  

20. (25) 
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21. (816) 
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22. (10) 

 
 

23. (11) 
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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) 
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23. (AB) 
2 2x y 4y 3 x 0      

  common points are    0,1 , 0,3  

 Equation of circle S 0  is   2x y 1 y 3 0     

i.e. 
2 2x y 4y 3 0     

 Area of S 0  is   and radius of director circle  2 1 2 units   

 

24. (AB) 

    A a cos ,a sin     

    B a cos ,a sin     

    C a cos ,a sin     

ABC  is equilateral S G  

 
 a cos cos cos sin sin sin

0,0 ,a
3 3

        
    

  
 

 cos cos cos 0     , sin sin sin 0     

 

25. (AB) 

From the figure it is clear that 
1 2C AC 90  . Similarly 

1 2 1 2 1 2C BC C CC C DC 90    . Thus 

ABCD is a cyclic quadrilateral with 1 2C C  as diameter ABCD is clearly not a square 

 
 

26. (ACD)   

    centre 2, 5 or 2, 5   

 

O  0,0  4,0

1C

2

3

x

y

 

 1OC 9 4 5    

 

27. (ABCD)  
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 1 ( 3,0)C    1 3r   

 2 (1,0)C   2 1r   

 PQR  is equilateral le  

 (1,0)S I    

 In radius of 1 1PQR r    

 Circum radius of 2PQR   

 

28. (BC)   

 Let 
2 2x y 2gx 2fy c 0  be required circle. 

 (0, 1) lies on it.  

 Using conditions for orthogonality  

 We get g = 7, f = -1, c = +1 

 

29. (AC)   

  APB must be isosceles for maximum area and P lies on perpendicular bisector of AB 

 

30.  (ABC) 
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Only One Option Correct 

 

1. (b) 

 

   
 

2. (a) 
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3. (b) 
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One or More than One Option Correct 

1. (A, C) 
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2. (B, C) 

  
 

3. (A, C) 
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4. (C, D) 
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Comprehensions Type Questions 
Passage - 1  

1. (A) 
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2. (C) 
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3. (C) 
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Passage - 2  
4. (A) 
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5. (D) 

 

  
 
Passage - 3  
6. (D) 

7. (A) 
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http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 123 
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Passage - 4  
8. (D) 
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9. (B) 

 
 

Numerical Value Answer  

1. (8) 
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2. (2) 

 
 

3. (2) 
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4. (10) 

 

  

  
 

 

 

http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 128 

5. (2) 

 

  
 

6. (0.84) 
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Subjective  

 

1.  
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2. 

  

http://www.iitianspace.com/


Website: www.iitianspace.com     |     online.digitalpace.in 132 

  
 

3. 
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4.  
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5.  

 
 

6.   
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7. ( ) 
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8. ( ) 
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