


1. (d)

The x-coordinate of the new position of the circle is 5 + circumferrence of the first circle 
The y-coordinate is 5 and the radius is also 5.

Hence, the equation of the circle in the new position is 
2. (a)




Let  and  be roots of  and  respectively.

Then,  and 



The equation of the circle with  and  as the end points of diameter is 



;   

3. (b)

The centres of the given circles are 


The distances from the origin to the centres are  It is given that 



Let  be any point on the circle , then,

Now,  = length of the tangent from (h, k) to 





=	                

Therefore,    




. Hence,  are in G.P

4. (c)

Clearly,  ,  

  

So area 

Area (quadrilateral PAOB) 



Trick : Area of quadrilateral 
 (
(–4,0)
P
A
B
O
(
0,0)
2
2
2
)

5. (b)





The equation of the chord of contact of tangents drawn from P (4, 3) to  is  The equation of OP is  Now,  OM = (length of the perpendicular from (0, 0) on 



  

Now, .

So, Area of 
 (
Q
P
(4,3)
M
O
(0,0)
R
x
2
+y
2
=
9
)

6. (b)


The line joining (4, 3) and (2, 1) is also along a diameter. So, the centre is the intersection of the diameters  and . Solving these, the centre = (1, 0)


  Radius = Distance between (1, 0) and (2, 1) =  


Equation of circle  



7. (a)



Also   

i.e.   


 


 (
S
Q
R
P
/
2
/
2
-
r
r
X
C
)

8. (a)
Let d be the distance between the centres of two circles of radii r1 and r2 .These circle intersect at two distinct points if r1-r2  < d < r1+r2.
Here, the radii of the two circles are r and 3 and distance between the centres is 5. 
Thus, r-3 < 5 < r+3
  -2 < r < 8 and r > 2   2 < r < 8

9. (b)
The combined equation of the tangents drawn from (0,0) to 
x2+y2–2rx-2 hy + h2 = 0 is
(x2+y2 – 2 rx-2 hy + h2)h2 = (-rx – hy + h2)2.
This equation represents a pair of perpendicular straight lines  if the coefficient of x2 + coefficient of y2 = 0
i.e. 2h2 – r2 – h2 = 0  r2 = h2  or r =  h

10. (b)
Equation of radical axis of the given circles is x = 0.  If one circle lies completely inside the other, then centre of both circles should lie on the same side of radical axis and the radical axis should not intersect the circles.
Here, (– a1) (– a2) > 0
a1a2 > 0 and y2 + b should have imaginary roots.
a1a2 > 0 and b > 0.

11. (a)
The prescribed condition gives
(x – 3)2 + y2 = 2 {x2 + (y – 2)2}
i.e., x2 + y2 + 6x – 8y – 1 = 0 which is a circle with centre 
(–3, 4) and radius


=   =   > 5

12. (b)

Coordinates of A be (a, 0) and B (0, b). AOB is right angled triangle centre of the circumscribed circle is mid point  of AB

and radius OC =  


equation of circle = x2 + y2 – ax – by = 0
AL and BM be the perpendicular from A and B on tangent at origin ax + by = 0


AL =  = m  ,    BM =  = n

m + n =  = diameter of the circle.

13. (a)


Clearly 1 = ar (PAR) = 2ar (PAM)  … (i)
2 = ar (PAR) = 2ar (PAL)	  ….(ii)
Now ar (PAL) = ar (PAM)	  … (iii)
From (i), (ii) & (iii) we get
1 = 2

14. (c)
Let the circle be x2 + (y –1)2 = 1 and the point P be (0,0)
Let X be (cos  1 + sin )  area of PXY 

=  cos  (1 + sin ) = f()

f()  

15. (a)
Let the circle C1 be (x – )2 + y2 = 1
Let Q (x1, y1) be the point on it.
tangent at Q is xx1 + yy1 – (x + x1) = 0
this is also a tangent to x2 + y2 = 1

 = 1
 |x1| = 1.

16. (b)

Find tan 2 = 
= 300



Area of AOB = (OA. OB) sin 600


= (r cot )2.

17. (b)


Find area of OPQ in two ways.

18. (c)
We have


PB =  = 
and     PA = 4 (given)



Thus,  AB = PB – PA = 4(– 1)


Thus,  = 



Hence, h =  =  = 2 + 2



and      k =  =  = 1 + 2
The required circle has AB as its diameter.
Hence, its equation is 


(x – 6) (x – 2 – 2) + (y – 5) (y – 1 – 2) = 0.

19. (c)
Let P  (a cos , a sin ) and Q  (a cos , a sin ) 
where  –  = 2
Also, A  (a, 0) and B  (–a, 0)
If R(h, k) be the intersection point of AP and BQ, then
slope of AR = slope of AP		[ R lies on AP]


i.e. = 


i.e. tan = 			… (1)
and slope of BR = slope of BQ		[ R lies on BQ]


i.e.  = 


i.e. tan = 			… (2)
Since,  –  = 2, we have


–  = 

i.e. = tan [from equations (1) and (2)]

i.e. = tan 
i.e. h2 + k2 – 2ak tan  = a2
Hence, the locus of R is
 x2 + y2 – 2ay tan  = a2 .

20. (c)
The coordinates of the centres and radii of three given circles are as given below :


                         Centre	             Radius
Circle (1)	C1(0, 2)	               r1 = 3
Circle (2)	C2(–6, –2)	r2 = 3
Circle (3)	C3 (–3, –6)	r3 = 3
Let C (h, k) be the centre of the circle passing through the centres of the circles (1), (2) and (3). Then,
CC1 = CC2 = CC3
 CC12 = CC22 = CC32
 (h – 0)2 + (k – 2)2 = (h + 6)2 + (k + 2)2
= (h + 3)2 + (k + 6)2
 –4k + 4 = 12h + 4k + 40 = 6h + 12k + 45
 12h + 8k + 36 = 0 and 6h – 8k – 5 = 0
 3h + 2k + 9 = 0 and 6h – 8k – 5 = 0


 h = , k = 



 CC1 =  = 

Now, CP = CC1 + C1P  CP = 


Thus, required circle has its centre at  and radius = CP =.
Hence, its equation is



+ = .
Hence (C) is the correct answer.

21. (a)
Let the equation of line AB be

= r
The coordinates of any point on this line are
(r1 + r cos , r sin ).
If it lies on x2 + y2 = r22. Then, we have
 (r1 + r cos )2 + (r sin )2 = r22
 r2 + 2rr1 cos  + r12 – r22 = 0	… (1)


Let AB = rB and AC = rC. Then, rB and rC are the roots of equation (1). Therefore,
rB + rC = –2 r1 cos  and rBrC = r12 – r22
    BC2 = (rC – rB)2
               = (rC + rB)2 – 4rBrC
               = 4r12 cos2  – 4r12 + 4r22
Now, OA2 + OB2 + BC2
= r12 + r22 + 4r12 cos2  – 4r12 + 4r22
= 5r22 – 3r12 + 4r12 cos2  
Now, 0  cos2   1
 0  4r12 cos2   4r12
 5r22 – 3r12  5r22 – 3r12 + 4r12 cos2  
		         5r22 – 3r12 + 4r12
 5r22 – 3r12  OA2 + OB2 + BC2  5r22 + r12
[using equation (2)]
 OA2 + OB2 + BC2  [5r22 – 3r12 , 5r22 + r12].

22. (c)
Let O be the centre of the circle of unit radius and the coordinates of A0 be (1, 0).
Since each side of the regular hexagon makes an angle of 600 at the centre O.

Coordinates of A1 are (cos 600, sin 600) =

A2 are (cos 120°, sin 1200) = 
A3 are (–1, 0)




A4 are  and A5 are 


Now A0 A1 = =  = 1



A0 A2 =  =  =  = A0 A4
So that	(A0 A1) (A0 A2) (A0 A4) = 3.

23. (c)
Centre (, – ), radii = 
Parametric equations 
x =  + cos
y = –  + sin

24. (b)
Line y = mx always passes through O(0, 0) 
 (0, 0) is internal point of circle

25. (b)
Let circle is (x2 + y2 – 9) + (x + y – 1) = 0

Center lie on line x + y = 1
  = – 1
 Circle is x2 + y2 – x – y – 8 = 0

26. (c)
S  x2 + y2 – 4 = 0
L  x + y – 1 = 0
Equation of required circle 
S + L = 0
x2 + y2 – 4 +  (x + y – 1) = 0
x2 + y2 + x + y –  – 4 = 0	. . . (1)

Centre 
Lies on x + y = 1

 = 1
 – 1
So equation is  x2 + y2 – x – y – 3 = 0

27. (b)
S + L = 0
x2 + y2 – 2x – 6y + 6 + (3x + 2y – 5) = 0   …..(1)
 (1) passes through (– 2, 4)
4 + 16 + 4 – 24 + 6 +  (–6 + 8 – 5) = 0
 6 – 3 = 0
  = 2
Put in (1) to get circle
x2 + y2 + 4x – 2y – 4 = 0

28. (a)

AB will be diameter of circle 
 Equation (x – 1) (x – 0) + (y – 0) (y – 1) = 0

29. (c)
a1 a2 = b1b2
3k × 4 = (–2) (–3)

k = 

30. (c)
Centre (0, 0), r = 5
p   r

< 5

4  
 9 +a2 
a
a2 – 7  0


 (a – ) (a + )  0




a  –    or   a 

31. (c)


Now Q (0, 3) 


 PQ = = = 5

32. (b)
The given point (0, 0) lies on the circle

33. (c)
centre  (2 , 3)

 
 x1 = 1	   ;        y1 = 2 (1, 2)

34. (a)
AB is a diameter of the circle.


 A(, 3); B(3, 5) & centre of the circle is C(2, B)

Now, AC = BC  C = 

35. (a)

Area = r

36. (d)
Let points are A(3, 6), B(–1, –2)


Area = r2 = =  = 20


37. (b)


centroid of PAB	


h = ,	k = 
3h – r = r cos , 3k – r = r sin 
(3h – r)2 + (3k – r) = r2
locus of (h, k)
(3x – r)2 + (3y – r)2 = r2

38. (b)
OC diameter


(x – 0)(x + g) + (y – 0)(y + f) = 0
x2 + y2 + gx + fy = 0

39. (c)

If lines are 

Then, apply the condition 

40. (b)
C1 (0, 0)	r1 = 1
C2 (t, 0)	r2 = 1





PQ = 2 = 2 = 


= 
t2 = 25  t = ±5

41. (a)
By homogenizing the equation of lines joining
origin and points of intersection of line 

y = x + c with the circle x2 + y2 = 2 is

x2 + y2 = 2 
for perpendicular lines coefficient of x2 + coefficient of y2 = 0


1 – + 1 – = 0
c2 – 9 = 0
c2 = 9

42. (b)
Polar of (4, –2) w.r.t. the circle
x2 + y2 –2x + 4y + 1 = 0
is  4x – 2y – (x +4) + 2 (y –2) + 1 = 0 (T = 0)
i.e. 3x – 7 = 0
(3, b) is conjugate to (4, –2) if it lies on the polar of (4, –2) but (3, b) does not lie on the polar 3x – 7 = 0 for any value of b so, (4, –2) and (3, b) are not conjugate for any b

43. (b)

 4R sin= 4
R = 2
 R = 2r = 2 
 r = 1

44. (b)

We know that R = . Let 1, 2 and 3 represent the areas
of triangles OBC, OCA 
and OAB respectively. Then

R1= 


 = 




Similarly,  = and = 






   + + = (1+ 2 + 3) 




=  = . = 

45. (b)
BOC = 2 – ( + A)




= – A
 a2 = R2 + R2 – 2R2 cos ( – A) 
 a2 = 2R2(1+ cos A)



R = = sec 

46. (b)
For a right-angled triangle inscribed in a circle of radius R,
the length of the hypotenuse is 2R.  the area is maximum

when the triangle is isosceles with each side = R.





 s = (2+ 2) R = (+ 1)R





 = R. R = R2  = 






+ + = + + 



= == 

47. (b)
BOC = 2 – ( + A)
[image: ]
[image: ]
= – A
 a2 = R2 + R2 – 2R2 cos ( – A) 
 a2 = 2R2(1+ cos A)
R = [image: ]= [image: ]sec [image: ]

48. (b)
r r1r2r3 = [image: ][image: ][image: ][image: ]
= [image: ]= [image: ]= 2

49. (b)
For a right-angled triangle inscribed in a circle of radius R,
the length of the hypotenuse is 2R.  the area is maximum
when the triangle is isosceles with each side = [image: ]R.
[image: ]
 s = [image: ] (2[image: ]+ 2) R = ([image: ]+ 1)R
 =[image: ] [image: ]R. [image: ]R = R2  [image: ]= [image: ]
[image: ]+ [image: ]+ [image: ]= [image: ]+ [image: ]+ [image: ]  = [image: ]=[image: ]= [image: ]

50. (d)
r – r2 = r3 – r1
[image: ]
[image: ]
[image: ]	
tan2(B/2) = [image: ]
But [image: ][image: ]
 tan2[image: ][image: ]
 [image: ]< 1
b < 3a – 3c < 3b
 b + 3c < 3a < 3b + 3c
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