


1. (c)
From the diagram


b2 = a2(1+e)
a2(e2 – 1) = a2(1+e)
e2 – e –2 = 0
 e = 2.



2. (a)
The equation of the normal to xy = c2 at the point 't' is
ty = t3x + c - ct4 or t3x - ty + c - ct4 = 0	... (1)
Now, the equation of the line joining 't' and 't' is



 
 ytt' - ct' = -x + ct
 x + ytt' - c(t + t') = 0
Since (1) and (2) represent the same line,
, on comparing the coefficient of x and y, we get

.


3. (a)
We have, x = a (cosh  + sinh ),
y = b (cosh  - sinh )

 
 xy = ab, which is a hyperbola.

4. (b)
xy = 7x + 5y
 x(y-7) = 5y
 x(y-7) = 5(y-7) + 35
 (x – 5) (y – 7) = 35
  XY = C
 Asymptotes X = 0, Y = 0
 x = 5 and y = 7 are the equation of asymptotes.


5. (b)
Let R be the mid point of OP
As  xy = 52 = c2

 P(x, y) =  and OMPL is a rectangle 

Coordinate of R = 

Now locus of Q is xy = 

Which is a rectangular hyperbola, whose eccentricity is given e2 = 

 e2 = 

 e2 = 2   e = 



6. (a)


P = (1, ) = 
Recall the definition of parametric point on hyperbola, we have

R = 
 PR = 4 - 1 = 3.

7. (d)

Normals at ,  where   -  pass through (h, k)
 ah cos + bk cot = a2 + b2
and ah sin + bk tan = a2 + b2

Eliminating h, we get k = .

8. (a)

Normal at P (ct1, c/t1) is .
If it passes through Q (ct2, c/t2), then 

.
On simplification, we get t1t2 = -1.

9. (d)

Solving given equation we have x2 + 
 x4 - a2x2 + c4 = 0.
 x1 = x1 + x2 + x3 + x4 = 0 and x1x2x3x4 = c4
Replacing x by y, we get y1 = 0 and y1y2y3y4 = c4.

10. (d)


 if c is positive  e =  if c is negative

 e = .

11. (c)

Differentiation of x = 2 sec    = 2 sec  tan 

Differentiate, y = 3 tan  w.r.t , we get  = 3 sec2 

 Gradient of tangent 

cosec 
But, tangent is parallel to 3x – y + 4 = 0
 Gradient m = 3

By (I) and (ii), cosec  = 3  cosec  =  2,   = 300.

12. (b)
If y = mx + c is tangent to the hyperbola then c2 = a2 m2 – b2. Here 2 = a22 – b2. Hence locus of P(, ) is a2x2 – y2 = b2, which is a hyperbola.

13. (b)

Let P(x1, y1) be a point on the hyperbola.  Then the coordinates of N are (x1, 0).  The equation of the tangent at (x1, y1) is .

This meets x-axis at T 

 OT . ON = .

14. (c)

We know that 

 

  = length of latusrectum.

15. (a)
[image: ]
The equation of tangent to the parabola at 't' is yt = x+at2.
Put y = 0  x = -at2			 T = (-at2, 0)
Put x = 0  y = at			 P = (0, at)
Let Q = (x, y) then from figure (x, y) = (-at2, at)   y2 + ax = 0.

16. (b)
Vertex is always at a distance of 2 units from the focus.

17. (a)
Since focal chord of parabola y2 = ax is 
2x – y – 8 = 0, so the chord will pass through the focus  



 2– 0 – 8 = 0     a = 16
directrix  x + 4 = 0

18. (a)


R   < 0 – 4 < 0 
2 + 6+ 9 – 42 – 8 – 4 < 0 (–1)
32 + 2 – 5 > 0 
3+ 5) ( – 1) > 0 
(– , –5/3) (1, ) 
but  > 0               > 1

19. (b)
Let co-ordinates of points are 

P1 (at12, 2at1), P2 (at22, 2at2), Q1 

Q2 
equation of P1P2 is
 (t1 + t2) y = 2 (x + at1t2)        ……(i) 
equation of Q1 Q2 is 
(t1 + t2) y + 2 (x t1 t2 + a) = 0 …..(ii)
Solving (i) & (ii) 
x = –a

20. (b)
x2 – 4x + 6y + 10 = 0  x2 – 4x + 4 = –6 – 6y
 (x – 2)2 = –6 (y + 1)
Circle drawn on focal distance as diameter always touches the tangent drawn to parabola at vertex. Thus, circle will touch the line y + 1 = 0.

21. (b)
Let the coordinates of B and C be (at12, 2at1) and (at22, 2at2) respectively. Then, the coordinates of A are (at1t2 , a(t1 + t2)).
The equation of any tangent to y2 = 4ax is
ty =  x + at2

 l1 =  , 

 l2 = 

and	l3 = 
Clearly, l 2 l 3 = l12. Therefore, l 2, l 1, l 3 are in G.P.
Hence (B) is the correct answer.

22. (b)
The equation of the parabola can be written as
y2 = k(x – 8/k) which is of the form Y2 = 4AX
where Y = y, X = x – 8/k and A = k/4
Equation of the directrix is X = –A  x – 8/k = –k/4

Which represents the given line x – 1 = 0 if 
 k2 + 4k – 32 = 0	 k = –8 or 4
For k = 4, the parabola is y2 = 4(x – 2) whose vertex is (2, 0) and touches the circle 	
x2 + y2 = 4 at the vertex. Therefore k  4 .
For k = –8, the parabola is y2 = –8(x + 1) which intersects the circle x2 + y2 = 4 at two real distinct points as the vertex (–1, 0) of the parabola lies inside the circle.

23. (d)
Given y=x2+2px+13 vertex is at (– P,13–P2)=(–P,4)
 13 – P2 = 4  P2 = 9  P = ± 3

24. (b)
The parabolas are y2 – x = 0 if x  0 and y2+x = 0   
if x < 0, The point (, – 1) is an exterior point if 
1–>0 and 1+>0  <1 and >–1 –1<<1

25. (a)
eqn of tangent  T = 0

y  ty = xt2 + a

26. (b)

P( cos 300,  sin 300) = 
P lies on parabola y2 =  4ax




   = 

27. (b)
We have 4 = 4a × 3

LSL = 4a = 

28. (a)


for focal chord t1t2 = – 1
Tangent drawn at the extremities of focal chord are perpendicular and meet at directrix 
PTQ = 900 
Hence PQ is diameter of circum circle of PTQ.
2r  = PQ r = (PQ/2) 

Area of circum circle r2 = 


29. (d)
y2 = 4x			...(1)
 4a = 4 a = 1
equation of tangent of parabola (1) is 
y = mx + a/m     y = mx + 1/m	...(2)
Another parabola is  x2 = – 8y	...(3)

Now, line (2) touches the parabola (3) then the equation  x2 = –8 has equal roots
 Discriminant = 0  m = ?
put in 2

30. (c)


focus = (4, 0)

31. (d)

 = (S1)3/2



= (1 – 2 + 8 + 2)3/2

 = (32)3/2 

 = 

32. (d)
y = x – 1 is a focal chord of the parabola
y2 = 4x therefore tangent at its extremities are perpendicular


33. (a)
Equation of normal 8x sec – 7y cosec = 15


,  Q 




3h = , 3k = 


cos = , sin = 

hence locus  = 1

34. 
Area of the rectangle = p1p2 =  (b)

Let equation of ellipse is  = 1 and  e is eccentricity of ellipse.
Therefore 2h = 2ae
ae = h.				 .... (1)
Focal distance of one end of minor axis say (0, b) is k,	
Therefore a + e (0) = k	
a = k                            			.... (2)
Therefore by (1) and (2)	
b2 = a2 (1 – e2)
b2 = a2 – a2e2 = k2 – h2

Therefore equation of ellipse = 1.

35. (c)
Since P is the point of intersection of two perpendicular tangents to the ellipse, P lies on the director circle. In the standard ellipse, the equation of the director circle is 
x2 + y2 = a2 + b2.
Therefore CP2 = a2 + b2 whatever be the position of the ellipse.	
 locus of C is a circle 



36. (b)

Let equation of ellipse is  = 1 and e is eccentricity of ellipse.
Therefore 2h = 2ae
ae = h.			 	  ....(1)
Focal distance of one end of minor axis say 
(0, b) is k,	
Therefore a + e (0) = k	
a = k                                    		....(2)
Therefore by (1) and (2)	
b2 = a2 (1 – e2)
b2 = a2 – a2e2 = k2 – h2

Therefore equation of ellipse   = 1.

37. (a)
The equation can be written as 4(x –1)2 + 9(y –2)2 = 36 which is an ellipse centered at 
(1, 2). If CA makes an angle  with the major axis, then
A [1 + CA cos , 2 + CA sin ]

B 
As A and B are points on the conic CA2 (4 cos2  + 9 sin2 ) = 36 and
CB2 (4 sin2 + 9 cos2 ) = 36 giving 

CA–2 + CB–2 = 

38. (a)
If P(x, y) be any point on the ellipse, S be its focus, and PN be the perpendicular from P on directrix, then by definition of an ellipse 
PS2 = e2 PN2, hence



(x + 1)2 + (y – 1)2 = =
[As focus is (–1, 1) and directrix is x – y + 3 = 0]
 8(x2 + y2 + 2x – 2y + 2) = x2 + y2 + 9 – 2xy 
+ 6x – 6y
7x2 + 2xy + 7y2 + 10x – 10y + 7 = 0.
Hence (A) is the correct answer.

39. (c)
We know that locus of the point of intersection of perpendicular tangents to the given ellipse is x2 + y2 = a2 + b2 .
Any point on this circle can be taken as

P The equation of the chord of contact of tangents from P is

sin  = 1.

Let this line be a tangent to the fixed ellipse  = 1.


 cos  + sin  = 1,


Where A = , B = .

.
 an ellipse.
Hence (C) is the correct answer.

40. (a)


The equations of the normals to the ellipse  = 1 at the points whose eccentric angles are  and  + are
ax sec  – by cosec  = a2 – b2
and, ax cosec  – by sec  = a2 – b2 respectively.
Since  is the angle between these two normals. Therefore,

tan  = 

	tan  = 

tan  = 

 tan  = 

tan  = 


 = .

41. (b)
Any point on the ellipse is P(3 cos , 2 sin ).


Equation of the tangent at P is  cos  + sin  = 1
Which meets the tangents x = 3 and x = –3 at the extremities of the major axis at


T  and T
Equation of the circle on TT as diameter is

(x – 3) (x + 3) +  

 = 0


 x2 + y2 – , which passes through (, 0).

42. (c)
Equation of tangent at point P  T = 0



 cos +sin  = 1; R 

& Q 




Area of CQR ==


 Area (minimum) = ab

43. (a)
(x + 1)2/9 + (y + 2)2/25 = 1, a = 3 X=x+1  b > a
b=5Y=y+2foci=(0,±be),a2=b2 (1–e2)9 
= 25 (1 – e2)
e2=1–9/25e=4/5(0,± be)
(0±5(4/5)(0,±4) 
X=0&Y = ± 4 x + 1 = 0 y + 2  = ± 4 (– 1, 2) 
& (–1, –6)

44. (a)




Substituting x2 =  y, the equation of the conic gives the equation a2y2 – by + a2b2 = 0. This has real roots iff b2 – 4a4b2  0 i.e., a4    giving    a 

45. (c)
Given equation of hyperbola
(10x – 5)2 + (10y – 4)2 = 2(3x + 4y – 1)2
can be rewritten as


= 

This is of the form of  = e
Where P is any point on the hyperbola and S is a focus and M is the point of directrix.

Here  > 1  |  | > 2       [ e > 1]
  < –2 or  > 2.

46. (b)
Let common tangent is y = mx + c 	...(1)
(1)  touch x2/9– y2/16 = 1 

 C = ± 


(1) also touch  –  = 1

c = ± 9m2 – 16 = – 16m2 + 9
 25m2 = 25  m2 = 1  m = ± 1

47. (a)


 = 1... (1) 
Eq of  tangent in slope form

 y = mx ±  & m = ± 1

48. (a)

 and 2b = 2ae  b = ae  b2 = a2e2 

 a2(1– e2) = a2e2  e = 

49. (a)


 – =  1 


Locus of the point of intersection of two  tangent is director circle. 
equation of director circle  x2 + y2 = a2 – b2

50. (a)


 –  = 1 





P(1, )  P=
 coordinate of Q is (2sec /3, 0)
and coordinate of R is (2sec/3, tan/3) 

 R (4, ) (using definition of parametric)

PR== 3
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