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PARABOLA 

OBJECTIVES 

1.   The focus of the parabola xyy 442 −=  is    

(a) (0, 2) (b) (1, 2) (c) (2, 0)    (d) (2, 1) 

2.  Vertex of the parabola 07242 =−++ yxx  is 

     (a)(–2, 11/2)               (b) (–2, 2)        (c)(–2, 11)    (d)(2, 11) 

3. The equations 
4

,
4

2t
y

t
x ==  represents 

(a) A circle  (b) A parabola      (c) An ellipse    (d) A hyperbola  

4. The equation of parabola whose vertex and focus are (0, 4) and (0, 2) respectively, is    

(a) 3282 =− xy  (b) 3282 =+ xy        (c) 3282 =+ yx  (d) 3282 =− yx  

5. Curve 02127874816 22 =+−−++ yxyxyx  represents  

(a) Parabola  (b) Hyperbola   (c)Ellipse (d) None of these 

6. If the vertex of the parabola cxxy +−= 82  lies on x-axis, then the value of c is  

(a) –16 (b) –4 (c) 4       (d) 16 

7. Eccentricity of the parabola 04442 =+−− yxx  is 

(a) 0=e  (b) 1=e  (c) 4>e  (d) 4=e  

8. The axis of the parabola 05712169 2 =−−− yxy  is 

  

(a) 23 =y  (b) 33 =+ yx          (c) 32 =x       (d) 3=y  

9. The focus of the parabola yxx 222 +=  is 

(a) 






 −
2

1
,

2

3  (b) 






 −
2

1
,1

 
(c) (1, 0) (d) (0, 1) 

10. The focus of the parabola 5464 2 =−− yxy  is   

(a) (–8/5, 2) (b) (–5/8, 1/2) 

(c) (1/2, 5/8) (d) (5/8, –1/2) 

11. Equation of the parabola whose directrix is 92 −= xy  and focus (–8, –2) is  

(a) 025921644 22 =+++++ yxxyyx                   (b) 0259211644 22 =+++++ yxxyyx  

(c) 02592116422 =+++++ yxxyyx                     (d) None of these 
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12. Vertex of the parabola 093669 2 =++− yxx  is 

(a) )9/2,3/1( −  (b) )2/1,3/1( −−      (c) )2/1,3/1(−  (d) )2/1,3/1(  

13. The equation of the parabola whose vertex is (–1, –2), axis is vertical and which passes 

through the point (3, 6), is  

(a) 03222 =−−+ yxx  (b) yx 32 2 =       (c) 0322 =+−− yxx  (d) None of these 

14. The focus of the parabola yx 162 −=  is  

(a) (4, 0) (b) (0, 4) (c) (–4, 0) (d) (0, –4) 

15. The equation of the parabola with focus (3, 0) and the directirx 03 =+x  is    

(a) xy 32 =  (b) xy 22 =      (c) xy 122 =  (d) xy 62 =  

16. Axis of the parabola 010342 =+−− yxx  is  

(a) 02 =+y  (b) 02 =+x  

(c) 02 =−y  (d) 02 =−x  

17. The equation of the parabola with its vertex at the origin, axis on the y-axis and passing 

through the point (6, –3) is 

(a) 6122 += xy  (b) yx 122 =            (c) yx 122 −=  (d) 6122 +−= xy  

18. The latus rectum of the parabola 1452 ++= yxy is 

(a) 
4

5  (b) 10 (c) 5 (d) 
2

5  

19. Focus and directrix of the parabola ayx 82 −=  are 

(a) aya 2and)2,0( =−   (b) aya 2and)2,0( −=     (c) axa 2and)0,2( −=  (d) axa 2and)0,2( =−  

20. The ends of latus rectum of parabola 082 =+ yx  are 

     (a) (–4, –2) and (4, 2)   (b) (4, –2) and (–4, 2)  

     (c) (–4, –2) and (4, –2)   (d) (4, 2) and (–4, 2) 

21. The co-ordinates of the extremities of the latus rectum of the parabola xy 45 2 =  are  

(a) )5/2,5/1(),5/2,5/1( −  (b) )5/2,5/1(),5/2,5/1( −      (c) )5/4,5/1(),5/4,5/1( −  (d) None of these 

22. The points on the parabola xy 122 =  whose focal distance is 4, are 

(a) )3,2(),3,2( −  (b) )32,1(),32,1( −          (c) (1, 2)           (d) None of these 

23. The vertex of the parabola 041282 =+++ yxx  is 

          (a)(–4, 1)                 (b) (4, –1)                     (c) (–4, –1)                         (d)  (4, 1) 
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24. The equation of axis of the parabola 04352 2 =+−+ xyx  is   

(a) 
4

3=x  (b) 
4

3=y
 

(c)
 2

1−=x  (d) 53 =− yx  

25. The focus of the parabola xxy += 22  is    

(a) (0, 0) (b) 








4

1
,

2

1

    
(c)

 







− 0,
4

1  (d)
 








−
8

1
,

4

1  

26. The equation of parabola whose focus is (5, 3) and directrix is 0143 =+− yx , is    

(a) 0849142256)34( 2 =+−−+ yxyx   (b) 0849142256)34( 2 =+−−− yxyx  

(c) 0849256142)43( 2 =+−−+ yxyx   (d) 0849142256)43( 2 =+−−− yxyx   

27. The directrix of the parabola 012842 =+−− yxx  is  

            (a) 1=x  (b) 0=y (c) 1−=x (d) 1−=y  

28. The length of the latus rectum of the parabola 012842 =+−− yxx  is    

(a) 4 (b) 6 (c) 8 (d) 10 

29. The equation of the parabola whose vertex is at (2, –1) and focus at (2, –3) is   

(a) 012842 =−−+ yxx  (b) 012842 =++− yxx        (c) 1282 =+ yx  (d) 01242 =+− xx   

30. The equation of latus rectum of a parabola is 8=+ yx  and the equation of the tangent at 

the vertex is 12=+ yx , then length of the latus rectum is    

(a) 24  (b) 22  (c) 8 (d) 28  

31. The point of intersection of the latus rectum and axis of the parabola 08242 =−++ yxy  

(a) (5/4, –1) (b) (9/4, –1)              (c) (7/2, 5/2)     (d) None of these 

32. The equation of the latus rectum of the parabola 0242 =++ yxx  is    

(a) 032 =+y  (b) 23 =y  (c) 32 =y  (d) 023 =+y  

33. The equation of the parabola with (–3, 0) as focus and 05 =+x  as directirx, is   

(a) )4(42 += yx  (b) )4(42 −= yx  (c) )4(42 += xy  (d) )4(42 −= xy  

34. The point on the parabola xy 182 = , for which the ordinate is three times the abscissa, is 

   

(a) (6, 2) (b) (–2, –6)          (c) (3, 18)                (d) (2, 6) 

35. Equation of the parabola with its vertex at (1, 1) and focus (3, 1) is    

(a) )1(8)1( 2 −=− yx  (b) )3(8)1( 2 −=− xy       (c) )1(8)1( 2 −=− xy        (d) )1(8)3( 2 −=− yx  

36. The point of contact of the tangent 01618 =+− yx  to the parabola xy 22 = is  
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(a) 






 −−
3

1
,

18

1  (b) 






 −
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1
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18

1

       
(c)

 







 −
3

1
,

18

1  (d)
 










3

1
,

18

1  

37. The equation of a tangent to the parabola axy 42 =  making an angle θ  with x-axis is  

(a) θθ tancot axy +=  (b) θθ cottan ayx +=       (c) θθ cottan axy +=  (d) None of these 

38. The point of the contact of the tangent to the parabola axy 42 =  which makes an angle of 

o60 with x-axis, is  

(a) 













3

2
,

3

aa  (b) 













3
,

3

2 aa

          
(c)

 














3

2
,

3

aa  (d) None of these 

39. If 0512062 =−++ yxx , then axis of parabola is  

(a) 03 =+x  (b) 03 =−x  (c) 1=x  (d) x+1=0 

40. The equation of the directrix of the parabola 7282 =−+ xyx  is    

(a) 3=y  (b) 3−=y  

(c) 2=y  (d) 0=y  

41. The straight line λ+= xy 2  does not meet the parabola xy 22 = , if    

(a) 
4

1<λ  (b) 
4

1>λ
 

(c) 4=λ  (d) 1=λ  

42. The angle between the tangents drawn at the end points of the latus rectum of parabola 

axy 42 = , is  

(a) 
3

π  (b) 
3

2π

 
(c)

 4

π  (d)
 2

π  

43. The line cxy += 2  is tangent to the parabola xy 42 = , then =c    

(a) 
2

1−  (b) 
2

1

 
(c)

 3

1  (d) 4 

44. The locus of the point of intersection of the perpendicular tangents to the parabola 

ayx 42 = is    

(a) Axis of the parabola    (b)Directrix of the parabola  

(c) Focal chord of the parabola   (d)Tangent at vertex to the parabola  

45. If the straight line 1=+ yx  touches the parabola 02 =+− xyy , then the co-ordinates of the 

point of contact are    

(a) (1, 1) (b) 








2

1
,

2

1

 
(c)(0, 1) (d)(1, 0) 

46. The equation of common tangent to the circle 222 =+ yx  and parabola xy 82 =  is    

(a) 1+= xy  (b) 2+= xy     (c) 2−= xy  (d) 2+−= xy  
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47. The locus of a foot of perpendicular drawn to the tangent of parabola axy 42 =  from focus, 

is     

(a) 0=x  (b) 0=y               (c) )(22 axay +=  (d) 0)(22 =++ axyx  

48. If 21, yy  are the ordinates of two points P and Q on the parabola and 3y  is the ordinate of 

the point of intersection of tangents at P and Q, then 

(a) 321 ,, yyy  are in A.P. (b) 231 ,, yyy  are in A.P.  

(c) 321 ,, yyy  are in G.P. (d) 231 ,, yyy  are in G.P. 

49. The line pyx =+ αα sincos  will touch the parabola )(42 axay += , if  

(a) 0cos =+ ap α  (b) 0cos =− ap α    (c) 0cos =+ pa α  (d) 0cos =− pa α  

50. If the line 0=++ nmylx  is a tangent to the parabola axy 42 = , then locus of its point of contact 

is    

(a) A straight line  (b) A circle       (c) A parabola  (d) Two straight lines 

51. The equation of the tangent to the parabola xy 92 =  which goes through the point (4, 10), is    

(a) 014 =++ yx  (b) 0449 =++ yx     (c) 0364 =+− yx       (d) 0449 =+− yx  

52. The equation of the common tangent touching the circle 9)3( 22 =+− yx  and the parabola 

xy 42 =  above the x-axis, is   

(a) 133 += xy  (b) )3(3 +−= xy       (c) 33 += xy  (d) )13(3 +−= xy  

53. If The tangent to the parabola axy =2  makes an angle of 45o with x-axis, then the point of 

contact is    

(a) 








2
,

2

aa  (b) 








4
,

4

aa

 
(c)

 









4
,

2

aa  (d)
 










2
,

4

aa  

54. Tangents at the extremities of any focal chord of a parabola intersect  

(a) At right angles  (b) On the directrix        (c) On the tangents at vertex    (d) None of these 

55. The point on the parabola xy 82 =  at which the normal is parallel to the line 052 =+− yx  is  

(a) )2,2/1(−  (b) )2,2/1( −       (c) )2/1,2( −    (d) )2/1,2(−  

56.  The point on the parabola xy 82 =  at which the normal is inclined at 60o to the x-axis  has 

the co-ordinates   

(a) )34,6( −  (b) )34,6(         (c) )34,6( −−           (d) )34,6(−  
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57. The locus of the middle points of the chords of the parabola axy 42 = which passes through 

the origin  

(a) axy =2  (b) axy 22 =       (c) axy 42 =   (d) ayx 42 =  

58. The focal chord to xy 162 =  is tangent to 2)6( 22 =+− yx , then the possible value of the slope of 

this chord, are    

(a) }1,1{ −  (b) {–2, 2}           (c) {-2, 1/2} (d) {2, –1/2} 

59. If cmyx += is a normal to the parabola ayx 42 = , then the value of c is  

(a) 32 amam −−  (b) 32 amam +     (c)
 3

2

m

a

m

a −−        (d) 
3

2

m

a

m

a +  

60. If ‘ a’ and ‘c’ are the segments of a focal chord of a parabola and b the semi-latus rectum, 

then     

(a) a, b, c are in A.P. (b) a, b, c are in G.P.    (c) a, b, c are in H.P. (d) None of these 

61. If a normal drawn to the parabola axy 42 =  at the point )2,( aa  meets parabola again on 

)2,( 2 atat , then the value of t will be   

(a) 1 (b) 3 (c)–1 (d)–3 

62. If PSQ is the focal chord of the parabola xy 82 =  such that 6=SP . Then the length SQ is  

(a) 6 (b) 4 (c) 3 (d) None of these 

63. If the line 02 =++ kyx  is normal to the parabola xy 82 −= ,  then the value of k will be    

(a) 16−  (b) 8−  (c) 24−  (d) 24 

64. If kyx =+  is a normal to the parabola xy 122 = , then k is   

(a) 3 (b) 9 (c)–9 (d)–3 

65. Tangents drawn at the ends of any focal chord of a parabola axy 42 =  intersect in the line  

(a) 0=− ay  (b) 0=+ ay            (c) 0=− ax        (d) 0=+ ax  

66. Equation of diameter of parabola xy =2  corresponding to the chord 01 =+− yx  is    

(a) 32 =y  (b) 12 =y  (c) 52 =y  (d) 1=y  

67. An equilateral triangle is inscribed in the parabola axy 42 =  whose vertices are at the 

parabola, then the length of its side is equal to  

(a) 8a (b) 38a  (c) 2a     (d) None of these 

68. The equation of a straight line drawn through the focus of the parabola xy 42 −=  at an 

angle of 120° to the x-axis is   

(a) 0)1(3 =−+ xy  (b) 0)1(3 =−− xy    (c) 0)1(3 =++ xy       (d) 0)1(3 =+− xy  
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69. From the point (–1, 2) tangent lines are drawn to the parabola xy 42 = , then the equation 

of chord of contact is 

  

(a) 1+= xy  (b) 1−= xy        (c) 1=+ xy    (d) None of these 

70. The ordinates of the triangle inscribed in parabola axy 42 =  are 321 ,, yyy , then the area of 

triangle is  

(a) ))()((
8

1
133221 yyyyyy

a
+++

                      
(b)

 
))()((

4

1
133221 yyyyyy

a
+++  

(c) ))()((
8

1
133221 yyyyyy

a
−−−

                       
(d)

 
))()((

4

1
133221 yyyyyy

a
−−−  

71. The point on parabola 22 xy = , which is nearest to the point (0, 3) is     

(a) (±4, 8) (b) )2/1,1(±              (c) (±2, 2)           (d) None of these 

72. The normal meet the parabola axy 42 =  at that point where the abissiae of the point is 

equal to the ordinate of the point is  

(a) )9,6( aa −  (b) )6,9( aa−       (c) )9,6( aa−  (d) )6,9( aa −  

73. From the point (–1, –60) two tangents are drawn to the parabola xy 42 = . Then the angle 

between the two tangents is   

(a) 30° (b) 45° (c) 60° (d) 90° 

74. Let a circle tangent to the directrix of a parabola axy 22 =  has its centre coinciding with the 

focus of the parabola. Then the point of intersection of the parabola and circle is 

    

(a) (a, –a) (b) )2/,2/( aa           (c) ),2/( aa ±  (d) )2/,( aa±  

75. The equation of the lines joining the vertex of the parabola xy 62 =  to the points on it whose 

abscissa is 24, is  

(a) 02 =± xy  (b) 02 =± xy            (c) 02 =± yx               (d) 02 =± yx  

76. PQ is a double ordinate of the parabola axy 42 = . The locus of the points of trisection of PQ 

is  

(a) axy 49 2 =  (b) ayx 49 2 =              (c) 049 2 =+ axy   (d) 049 2 =+ ayx  
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PARABOLA  

HINTS AND SOLUTIONS 

1.  (a) 44)2( 2 +−=− xy ⇒ )1(4)2( 2 −−=− xy  

 Vertex is (1,2) and focus = (0,2). 

2. (a) 472)2( 2 ++−=+ yx ⇒ 






 −−=+(
2

11
2)2 2 yx  

 Hence vertex is 






−
2

11
,2 . 

3. (b) Eliminating t, we get 

  yxyx
4

1
416 22 =⇒= , which is a parabola. 

4. (c) Vertex )4,0( ; focus )2,0( ; ∴ 2=a  

 Hence parabola is )4(2.4)0( 2 −−=− yx  i.e., 3282 =+ yx . 

5. (a) abh =≠∆ 2,0  i.e., parabola. 

6. (d) The given equation can be written as ).16()4( 2 −−=− cyx  Therefore the vertex of the parabola 

is )16,4( −c . The point lies on −x axis. 

  16016 =⇒=−∴ cc . 

7. (b) Always eccentricity of parabola is 1=e .  

8. (a) Since 05712169 2 =−−− yxy  

  ⇒ 






 +=






 −
16

61

9

16

3

2
2

xy  

  Put Yy =−
3

2 and Xx =+
16

61 ⇒ XY 






=
9

4
42  

  Axis of this parabola is 0=Y ⇒ 0
3

2 =−y ⇒ 23 =y . 

9. (c) The parabola is yxx 222 =−  

 Or 12122 +=+− yxx ⇒ 






 +=−
2

1
2)1( 2 yx  

 Here 
2
1

24 =⇒= aa  

 Now focus is )0,1(.,.
2

1

2

1
,01 eiyx 







 =+=− . 
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10. (b) Given equation of parabola written in standard form, we get  

  XYxyxy
2

3
)1(

2

3

2

1
)1(6

2

1
4 2

22

=⇒+=






 −⇒+=






 −  

  Where, 1,
2

1 +=−= xXyY  

  1,
2

1 −=+=∴ XxYy   …..(i) 

  For focus 0, == YaX  

  
8

5
1

8

3

8

3

2

3
4 −=−=⇒=⇒= xaa∵  

  
2

1

2

1
0 =+=y , Focus 







−=
2

1
,

8

5 . 

11. (b) Let any point on it be (x, y), then from definition of parabola, we get 1

5

92

)2()8( 22

=
−−

+++
yx

yx  

 Squaring and after simplification, we get 

 0259211644 22 =+++++ yxxyyx . 

12. (a) The equation can be written as )29(4)13( 2 +−=− yx . 

 Hence the vertex is 






 −
9

2
,

3

1 . 

13. (a) )2(4)1( 2 +=+ yax  

 Passes through (3, 6) ⇒ 8.416 a=  ⇒ 
2

1=a  

 ⇒ )2(2)1( 2 +=+ yx  ⇒ 03222 =−−+ yxx . 

14. (d) ,4=a vertex )0,0(= , focus )4,0( −=  . 

15. (c) ∵ 22 PMSP =   

 ⇒
2

22

1

3
)3(

+=+− x
yx  

  ⇒ xxyxx 6969 222 ++=+−+  

  ⇒ xy 122 = . 

16. (d) The parabola is )63()2( 2 −=− yx . Hence axis is 02 =−x .  

17. (c) Since the axis of parabola is  y-axis  

  ∴ Equation of parabola ayx 42 =  

 

 

M 

 (3, 0)S 

x= – 3 

(x , y)P 
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 Since it passes through (6, – 3) 

  ∴ 36 312 −=⇒−= aa  

  ∴ Equation of parabola is yx 122 −= . 

18. (c) 55442 +=+− xyy ⇒ )1(5)2( 2 +=− xy  

 Obviously, latus rectum is 5. 

19. (a) Given equation is .82 ayx −=  Here aA 2=  

 Focus of parabola ),0( A−  i.e. (0, – 2a) 

 Directrix y = A i.e., y = 2a. 

20. (c) Since the ends of latus rectum lie on parabola, so only points )2,4( −− and )2,4( − satisfy the 

parabola. 

21. (b) 
5

1
;

5

1
.42 == axy . Focus is 








0,

5

1  and co-ordinates of latus rectum are 
25

42 =y  ⇒ 
5

2±=y  

 Or end points of latus rectum are 






 ±
5

2
,

5

1 .   

22. (b) 3=a  ⇒ abscissa is 134 =−  and 32,122 ±== yy .  

  Hence points are )32,1(),32,1( − . 

23. (a) Given parabola is  041282 =+++ yxx  

 It can be written as 1212)4( 2 +−=+ yx  

 )1(12)4( 2 −−=+⇒ yx , ∴ vertex is ).1,4(−  

24. (a) Given equation of parabola is 04352 2 =+−+ xyx  

  ⇒  2
2

5

2

32 −−=− yxx ⇒  
16
23

2
5

4
3

2

−−=






 − yx  

  ∴ Equation of axis is, 0
4

3 =−x  ⇒  
4

3=x . 

25. (c) The given equation of parabola is  

  xxy += 22
22

2 yx
x =+⇒  

  
16

1

24

1
2

+=






 +⇒
y

x 






 +=






 +⇒
8

1

2

1

4

1
2

yx  

  It can be written as, YX
2

12 =   .....(i) 

  Here 
8

1=A , focus of (i) is 








8

1
,0   i.e. 0=X , 

8

1=Y  
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  ⇒ 0
4

1 =+x , 
8

1

8

1 =+y ,
4

1−=⇒ x  0=y  

  i.e. focus of given parabola is 






− 0,
4

1 . 

26. (a) 22 PSPM =  ⇒  
2

22

169

143
)3()5( 













+
+−=−+− yx

yx  

 

 

 

 ⇒ )691025(25 22 xyxx −++−+  

 xyyxxyyx 1286121169 22 −−+−++=  

  ⇒ 084924142256916 22 =++−−+ xyyxyx  

 ⇒ .0849142256)34( 2 =+−−+ yxyx  

27. (d) Equation of parabola is 012842 =+−− yxx   

  ⇒ 88442 −=+− yxx  

  ⇒ )1(8)2( 2 −=− yx ⇒ YX 82 =  

  Comparing with aYX 42 = , we get 2=a   

  ∴ Directrix is aY −=  ⇒ 21 −=−y ⇒ 1−=y . 

28. (c) The given equation of parabola is 012842 =+−− yxx  

  ⇒  12842 −=− yxx  ⇒ )1(8)2( 2 −=− yx  

  Hence the length of latus rectum = 84 =a . 

29. (b) 2)13()22( 22 =+−+−=VS . From )(4)( 2 kyahx −−=−  

 Parabola is,   

 )1(2.4)2( 2 +−=− yx  

 ⇒ )1(8)2( 2 +−=− yx  

 ⇒ 88442 −−=−+ yxx  

 ⇒ .012842 =++− yxx  

30. (d) Clearly; 
2

4

11

12

11

8 =
+

−−
+

−=a  

 Length of latus rectum = 4a 28
2

4
4 =×= . 

M 

(5, 3)S 

(x, y)P 

V   (2, –1) 

S(2, –3) 
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31. (a) The required point is nothing but the focus of the parabola. Therefore 








 −−=−−=+
4

9
4)94()1( 2 xxy  

 






 −+−≡ 1,
4

9
1S  or  







 − 1,
4

5 . 

32. (c) )2(2)2( 2 −−=+ yx  

 Equation of latus rectum is 
2

1
2 −=−y  ⇒ 

2

3=y . 

33. (c) Directrix 05 =+= x  

 Focus is (–3, 0) ⇒ 2)35(2 =+−=a ⇒ 1=a  

 Vertex is )0,4(0,
2

)5(3 −=






 −+−  

 Therefore, equation is )4(4)0( 2 +=− xy . 

34. (d) Let xy 3= ,  then xx 18)3( 2 =  

  ⇒ xx 189 2 =  ⇒ 2=x  and .6=y  

35. (c) Given, vertex of parabola (h, k) ≡  (1,1) and its focus )1,3(),( ≡+ kha  or 3=+ ha  or .2=a  We 

know that as the y-coordinates of vertex and focus are same, therefore axis of parabola is 

parallel to x-axis. Thus equation of the parabola is )(4)( 2 hxaky −=−  or 2)1( −y  )1(24 −×= x  or 

).1(8)1( 2 −=− xy  

36. (d) Let point of contact be (h, k), then tangent at this point is hxky += . 

  016180 =+−≡=+− yxhkyx  

 Or 
1618

1 hk ==  or 
3

1=k , 
18

1=h . 

37. (c) θtan=m . The tangent to axy 42 =  is cxy += θtan  

 Hence θ
θ

cot
tan

a
a

c ==  

 ∴ The equation of tangent is θθ cottan axy += . 

38. (a) 360tantan =°== θm   

 The equation of tangent at ),( kh  to axy 42 =  is )(2 hxayk +=  

 Comparing, we get 
k

a
m

2
3 ==  or 

3

2a
k =  and 

3

a
h = . 

39. (a) Given equation of parabola is 0512062 =−++ yxx  

  ⇒ 512062 +−=+ yxx  

  ⇒ )3(20)3(6020)3( 22 −−=+⇒+−=+ yxyx  
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  ⇒ )3(5.4)3( 2 −−=+ yx  

  ∴ Axis of parabola is 03 =+x .  

40. (a) Given, equation of parabola is 7282 =−+ xyx ⇒ 07822 =−+− yxx  

  ⇒ 0178122 =−−++− yxx ⇒  88)1( 2 =+− yx  

  ⇒  )1(8)1( 2 −−=− yx ⇒ )1(2.4)1( 2 −−=− yx  

  Here, 2=a .  

  ∴ Equation of directrix is 21 =−y  i.e., 3=y . 

41. (b) λ+= xy 2 does not meet, if 
4

1

2.2

1 ==>
m

aλ ⇒ 
4

1>λ .  

42. (d) End points are ).2,( aa ±   

 ∴Tangents are , )(22 axaay +=± or 1
2

2 ±=±=
a

a
m  

 Hence angle between them is 
2

π . 

43. (b) 
2

1
, =∴= c

m

a
c∵ . 

44. (b) It is a fundamental property. 

45. (c) m of tangent 1−= .  

 Also from equation of parabola, we get gradient at ),( kh as the slope of parabola  

 
12

1

12

1

−
−=

−
−==

kydx

dy   

  Since line and parabola touch at ),( kh  

  ⇒ 1
12

1 −=
−

−
k

⇒ 112 −=+− k ⇒ 1=k  

  Putting this value in 1=+ yx , we have ,0=h so the point of contact is ).1,0(  

46. (b) ,82 xy =  84 =∴ a  ⇒ 2=a  

 Any tangent of parabola is,  

 
m

a
mxy +=  or 0

2 =+−
m

ymx  

 If it is a tangent to the circle ,222 =+ yx  then perpendicular from centre )0,0(  is equal to radius 

2 . 

 2
1

/2
2

=
+

∴
m

m  or )1(2
4 2

2
+= m

m
 

 ⇒ 0224 =−+ mm  ⇒ 0)1)(2( 22 =−+ mm  or 1±=m  

 Hence the common tangent are )2( +±= xy  
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 2+=∴ xy .  

47. (a) Tangent to parabola is, 
m

a
mxy +=  .....(i) 

  A line perpendicular to tangent and passing from focus )0,(a  is, 
m

a

m

x
y +−=   .....(ii) 

  Solving both lines (i) and (ii) ⇒ 0=x . 

48. (b) Let the co-ordinates of P and Q be )2,( 1
2
1 atat and )2,( 2

2
2 atat respectively. Then 11 2aty = and 

.2 22 aty =  The co-ordinates of the point of intersection of the tangents at P and Q are 

)}(,{ 2121 ttatat +  

  )( 213 ttay +=∴  

 ⇒ 
2

21
3

yy
y

+= ⇒ 31,yy  and 2y are in A.P. 

49. (a) 0sincos =−+ pyx αα   .….(i) 

  0)2(22 11 =++− axayyax  .….(ii)  

  From (i) and (ii), 
)2(2

sin

2

cos

axa

p

ya +
−=

−
= αα  

  ⇒ αtan2ay −=  and apx 2sec −−= α  

  )(42 axay +=∴ ⇒ )sec(4tan4 22 apaa +−= αα  

  ⇒ 0cos =+ ap α . 

50. (c)  Standard condition. 

51. (c, d) Given that xy 92 = . Here, 
4

9=a . 

 Now, equation of tangent to the parabola xy 92 =  is  

 
m

mxy
4/9+=  

 If this tangent goes through the point ),10,4(  then  
m

m
4

9
410 += 0)14)(94( =−−⇒ mm

4

1
,

4

9=⇒m   

 ∴ Equation of tangents are, 364 += xy  

 and 494 += xy  

 Or 0364 =+− yx  and 0449 =+− yx . 

52. (c) Any tangent to xy 42 =  is .
1

m
mxy +=  It touches the circle, if 

21

1
3

3
m

m
m

+

+
=  

  Or  
2

2 1
3)1(9 







 +=+
m

mm  

Y 

O 

(3, 0) 

X 
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  Or 3
1

2
=

m
, .

3

1±=∴m  

 For the common tangent to be above the x-axis, 
3

1=m  

∴Common tangent is, 3
3

1 += xy  ⇒ .33 += xy  

53. (d) Parabola is axy =2 i.e., x
a

y 






=
4

42  .....(i) 

  ∵  Let point of contact is ),( 11 yx  

  ∴ Equation of tangent is )(
4

2

1
1

1 xx
y

a

yy −









=−  

  ⇒ 1
1

1

1 2
)(

2
y

y

ax
x

y

a
y +−=  

  Here, o

y

a
m 45tan

2 1

== ⇒ 1
2 1

=
y

a  ⇒ 
21
a

y =  

  From (i), 
41
a

x = .   ∴ Point is 








2
,

4

aa . 

54. (a,b) It is a fundamental concept 

55. (d) It is obvious. 

56. (a) Normal at ),( kh to the parabola xy 82 =  is 

  )(
4

hx
k

ky −−=−   

  Gradient
4

360tan
k−==°= ⇒ 34−=k  and 6=h  

  Hence required point is )34,6( − . 

57. (b) Any line through origin (0,0) is mxy = . It intersects axy 42 =  in 








m

a

m

a 4
,

4
2

. 

 Mid point of the chord is 








m

a

m

a 2
,

2
2

 

  ,
2

2m

a
x =

m

a
y

2= ⇒ 2

242

y

a

x

a =  or axy 22 = , which is a parabola. 

58. (a) From diagram, o45=θ  

 ⇒ Slope = 1± . 

 

 

 

√2 

(4, 0) (6, 0) 

√2 
θ 

2 
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59. (a) The equation of the normal to ayx 42 = is of the form .2 3amammyx −−=  Therefore 

.32 amamc −−= . 

60. (c) Semi latus rectum is harmonic mean between segments of focal chords of a parabola. 

  ∴ 
ca

ac
b

+
= 2  ⇒ a, b, c are in H.P. 

61. (d) We know that 
1

12
2

t
tt −−=  

  Put 11 =t and tt =2 . Hence 3−=t . 

62. (c) Since the semi-latus rectum of a parabola is the harmonic mean between the segments of 

any focal chord of a parabola, therefore SQSP ,4, are in H.P. 

  3
6

))(6(2
4

.
.24 =⇒

+
=⇒

+
=⇒ SQ

SQ

SQ

SQSP

SQSP . 

63. (d) kxy −−= 2 is normal to xy 82 −=   

 or )168(})2(2)2(4{ 3 +−=−−−−−=− k ⇒ 24=k . 

64. (b) Any normal is .36 3tttxy +=+  It is identical with kyx =+  if  
k

ttt 336

1

1

1

+==  

  ∴ 1=t  and 
k

36
1

+=  ⇒ .9=k  

65. (c) Semi latus rectum is harmonic mean between segments of focal chords of a parabola. 

  ∴ 
ca

ac
b

+
= 2  ⇒ a, b, c are in H.P. 

66. (b) Equation of diameter of parabola is 
m

a
y

2=  

 Here 1,
4

1 == ma ⇒ 
1

4/12 ×=y 12 =⇒ y . 

67. (b) 031 =−= xyL , solving 1L   

 and 042
1 =−≡ axyS  

  Then 34ay = and ax 12=  

  Hence 22 48144 aaL +=  

  38192 aa == . 

68. (c) 3)120tan( −=°=m  

 = Slope of the line which passes  

     through (–1, 0). 

Required equation, )1(30 +−=− xy  

30° 

O 30° 

(–1, 0) 
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0)1(3 =++ xy . 

69. (b) Chord of contact of )2,1(−  is )(2 11 xxayy +=  or 1−= xy . 

70. (c) Points 








































3

2
3

2

2
2

1

2
1 ,

4
,,

4
,,

4
y

a

y
y

a

y
y

a

y   

 Use area formula and get  ))()((
8

1
133221 yyyyyy

a
−−−=∆ . 

71. (c) Checking from options point )2,2(±  is nearest. Hence option (c) is correct. 

72. (d) If normal drawn to point )2,( 1
2
1 atat  of a parabola axy 42 =  meets at point )2,( 2

2
2 atat  of same 

parabola then, 112 /2 ttt −−=  

  In question yx =  (given)  

  Because abscissa and ordinate are equal. 

  ∴ axy 42 = ⇒ ayy 42 =  

  [We use relation yx = ] 

  ⇒ 042 == ayy  ⇒ 0)4( =− ayy  ⇒ 0=y  or ay 4=  

  Therefore point )0,0( == yx  and )4,4( ayax ==  

  aat 42 1 =  ⇒ 2
2

4
1 ==

a

a
t ; 312

2

2
22 −=−−=−−=t  

  ∴ )6,9())3(2,)3([)2,( 2
2

2
2 aaaaatat −=−−×= . 

73. (d) The given point (–1, –60) lies on the directrix 1−=x  of the parabola xy 42 = . Thus the 

tangents are at right angle. 

74. (c) Given parabola is axy 22 =  

  ∴ Focus (a/2, 0) and directrix is given by 2/ax −= ,  

  As circle touches the directrix. 

  ∴ Radius of circle = distance from the point (a/2, 0) to the line  

  )2/( ax −= a

aa

=
+

=
1

22  

  ∴ Equation of circle be 22
2

2
ay

a
x =+







 −  …..(i) 

  Also axy 22 =               …..(ii) 

  Solving (i) and (ii) we get 
2

3
,

2

aa
x −=  

  Putting these values in axy 22 =  we get 

(a, 0) (0, 0) 

(a/2, 0) (–a/2, 0) 
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  ay ±=  and 2/3ax −=  gives imaginary values of y. 

  ∴ Required points are ),2/( aa ± . 

75. (b,c) 24.62 =y ⇒ 12±=y   

 Therefore, the points are )12,24(),12,24( −  

  Hence lines are xyxy ±=⇒±= 2
24

12 . 

76. (a)   Centre   








−
−

−
−

22
,

hab

afgh

hab

bghf . 
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PARABOLA  

PRACTICE EXERCISE  

  1. The parabola (y - 1)2 = a(x - 2) passes through the point (1, -2).  The equation of its directrix is 

 

  1) 4x - 9 = 0 2) 4x + 9 = 0 3) x - 9 = 0 4) 4x = 17     

 2. The focus is at (2, 3) and the foot of the perpendicular from the focus on the directrix is          

(4, 5). The equation of the parabola is 

 

  1) (x - 2)2 + (y - 3)2=(x + y - 9)2 2) (x-2)2 + (y-3)2 = (x + y + 9)2 

3) (x - 2)2 + (y - 3)2=(x - y - 9)2  4) 2[(x - 2)2 + (y - 3)2] = (x + y - 9)2  

 3. The equation of the parabola whose axis is parallel to x-axis and passing through (1,2), (4,-1), 

(2,3) is 

1) y2 + 2x + 3y + 4 = 0   2) y2 - 2x + 3y + 4 = 0  

  3) y2 + 2x - 3y + 4 = 0   4) y2 - 2x - 3y +4 =0    

 4. If the ordinate of a point on the parabola y2=4x is twice the latusrectum, then the point is 

 

  1) (16,8) 2) (16,-8) 3) (-16,8) 4) (-16,-8)     

 5. The length of the latusrectum of the parabola whose focus is (3,3) and directrix is 3x-4y-2=0 is 

 

     1) 2 2) 1 3) 4 4) 3   

 6. The focal distance of a point on y2 = 8x is 10, then its coordinates are 

 

  1) (2,±2) 2) (3, ±3) 3) (5, ±5) 4) (8, ±8)     

 7. The latusrectum of a parabola whose focal chord is PSQ such that SP = 3 and SQ = 2 is given 

by 

 

  1) 24/5 2) 12/5 3) 6/5 4) 5/24     
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  8. A tangent to the parabola y2 = 4ax makes an angle 450 with the x-axis.  Then its point of 

contact is 

1) (a, 2a) 2) (-a, -2a) 3) (a, -2a) 4) (-a, 2a)     

  9. The equation of the tangent to y2 = 7x which is perpendicular to x - 4y - 7 = 0 is 

1) 4x + y + 7 = 0      2) 8x + 2y + 7 = 0  

  3) 64x + 16y + 7 = 0    4) 16x + 64y + 7 = 0    

 10. If x+y+k = 0 is a tangent to the parabola x2 = 4y, then k = 

1) 1 2) 2 3) -1 4) 4  

 11. The equation of the common tangent to x2 + y2 = 8 and y2 = 16x is 

  1) y = ±(x+2) 2) y = ±(x+4) 3) 2x+3y+36 = 0     4) 3x+2y+24 = 0  

  12. The slopes of two tangents drawn from (1, 4) to the parabola y2 = 12x are 

1) 1, 4 2) 1, 3 3) 1, 2  4) 2, 3     

 13. Two tangents are drawn from (-2, -1) to the parabola y2 = 4x.  If ‘αααα‘ is the angle between them, 

then tanαααα =  

1) 3 2) 1/3 3) 2 4) 1/2     

 14. The product of slopes of the tangents to the parabola y2 = x drawn from the point (1, -2) is 

1) -2 2) 1/4 3) -1/2 4) 1     

 15. The locus of the point of intersection of perpendicular tangents to the parabola y2 = 8x is 

1) x - 2 = 0 2) y - 2 = 0 3) x + 2 = 0 4) y + 2 = 0     

  16. The length of the chord 4y = 3x+8 intercepted by y2 = 8x is 

 1) 80/9 2) 40/9 3) 20/9 4) 70/9     

 17.  The normal at (16,16) to the parabola y2 = 16x again meets at 

1) (36,-24) 2) (36,24) 3) (-36,24) 4) (18,24)     

 18.  The feet of the normals to y2 = 4ax drawn from (6a,0) are 

1) (0,0) (4a, 4a) (4a,-4a) 2) (0,0) (a,2a) (a, -2a) 

3) (0,0) (6a, 9a) (6a, -9a)   4) (0, 0) (a, a) (-a, a)       

 19.  If t1,t2,t3 are the feet of the normals drawn from (x1 , y1) to the parabola y2=4ax, then  t1t2 +t2t3+t3t1 =  

1) 0 2) y1 / a 3) (2a- x1) / a      4) (x1 - 2a) / a    
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 20.  If a normal chord of y2 = 4x makes an angle of 45o with the axis of parabola, then its length is 

1) 8 2) 8 2  3) 4 4) 4 2      

 21. The normals at ( ) ( )2211 y,x,y,x  on the parabola x12y2 = , meet again on the parabola, then 

x1x2 + y1y2 = 

 1) 147 2) 108 3) 27 4) -27 

 22. The length of the chord of the parabola y2 = 4ax which is a normal at one end of a latusrectum 

is 

1) a 2  2) 4a 2  3) 8a 2  4) 8a     

 23. The midpoint of the chord 2x - y - 2 = 0 of the parabola y2 = 8x is 

1) (1,0) 2) (2,2) 3) (3,4) 4) (0,-2)     

 24.    An equilateral triangle is inscribed in the parabola y2 = 4ax with one vertex at the origin.  The 

radius of the circum circle of that triangle is  

  1) 2a 2) 4a 3) 6a  4) 8a 

25.       I : The length of the latus rectum of the parabola y2 + 8x - 2y + 17 = 0 is 8. 

  II : The focal distance of the point (9, 6) on the parabola y2 = 4x is 12. 

  1) Only I is true  2) Only II is true  

  3) Both I and II are true  4) Neither I nor II true 

 

 26. If the chord of contact of (3, -2) with respect to the parabola y2 = x is  

  ax + by + c = 0, then the ascending order of a, b, c is 

  1) a, b, c 2) a, c, b 3) c, a, b 4) b, a, c 

 27. If (x 1, y1), (x2, y2) are the ends of the focal chord of the parabola y2 = 4ax, then match the 

following. 

  I)  x1, x2 =  a) a2 

  II) y 1 y2 =  b) 5a2 

  III) x 1 x2 + y1 y2 =  c) -3a2 

  IV) x1 x2 - y1 y2 =  d) -4a2 

  1) a, b, c, d  2) b, c, a, d  

  3) a, d, c, b  4) b, d, a, c 
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 28. Match the following: 

  P ( ) ( )2
2
21

2
1 at2,atQ,at2,at  are two points on the parabola y2  = 4ax 

                 List - I    List - II 

  A) PQ is a focal chord    1) t1 t2 = 1 

  B) PQ subtends a right angle at the vertex   2) t1 t2 = 4 

  C) The normals at P and Q meet on the parabola  3) t1 t2 = -1 

  D) The tangents at P and Q meet on the latusrectum 4) t1 t2 = -4 

      5) t1t2 = 2 

  Correct match from List- I to List - II 

   A B C D 

  1)  2 3 4 5 

  2)  5 4 3 2 

  3)  3 1 5 4 

  4)  3 4 5 1 

 

 29. I : The focus and directrix of a parabola are (3, -4) and x + y + 7 = 0. Then its latusrectum is 

equal to 4 2 . 

II : The focus and vertex of a parabola are (4, 5) and (3, 6) respectively. Then the equation 

of the directrix is 2x - 2y + 10 = 0. 

  Which of the statement is correct? 

   1) Only I is true  2) Only II is true  

  3) Both I and II are true  4) Neither I nor II true 

 30. Assertion (A): The tangents drawn to the parabola y2 = 4ax at the ends of any focal chord 

intersect on the directrix 

  Reason (R): The point of intersection of the tangents at drawn at P(t1) and Q(t2) on the 

parabola y2 = 4ax is ( )[ ]2121 tta,tat +  

  1) Both A and R are true and R is correct explanation of A 

  2) Both A and R are true but R is not the correct explanation of A  

  3) A is true but R is false   

  4) A is false but R is true. 
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 31. Assertion (A): The centroid of the triangle formed by the conormal points on a parabola lies on 

its axis. 

  Reason (R): A(t1), B(t2), C(t3) are the feet of the normals drawn from a point P to the parabola 

y2 = 4ax. Then t1 + t2 + t3 = 0 

  1) Both A and R are true and R is correct explanation of A 

  2) Both A and R are true but R is not the correct explanation of A  

  3) A is true but R is false   

  4) A is false but R is true 

 32. I: The length of the focal chord of y2 = 4ax and which makes an angle θθθθ with x-axis is 

4acosec2θθθθ. 

  II: The normals at two points on a parabola y2 = 4ax intersect on the curve. 

  Then the product of their ordinates is 4a2. 

  Which of the statements is correct? 

  1) Only I is true  2) Only II is true  

  3) Both I and II are true  4) Neither I nor II true 

 33. The equation of the common tangent to the parabolas y2 = 32x and x2 = 108y is 

  1) 036y3x2 =++   2) 0108y2x3 =++   

  3) 036y2x3 =−+   4) 0108y3x2 =−+  

  34. The locus of the point of intersection of two tangents to the parabola y2 = 4ax which make an 

angle 45o with one another is 

1) 3(y2- 4ax) = (x+a)2  2) y2 - 4ax = 3(x+a)2 

3) y2 - 4ax = (x+a)2  4) y2 - 4ax = 2(x+a)2      

 35. The tangents at P, Q, R on the parabola y2 = 4ax make angles 300, 450, 600 with the      x-axis.  

Then their ordinates form a 

1) A.P. 2) G.P. 3) H.P. 4) A.G.P 

 36. If y 1, y2 are the ordinates of two points P and Q on the parabola and y3 is the ordinate of the 

point of intersection of tangents at P and Q, then 

1) y1, y2, y3 are in AP  2) y1, y3, y2 are in AP 

 3) y1, y2, y3 are in GP  4) y1, y3, y2 are in GP    

   37. The area of the triangle formed by the tangents from (1,3) to the parabola y2 = 4x and their 

chord of contact is  

1) 15/2 2) 3√5/2 3) 5√5/2 4) 7√5/2     
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 PRACTICE EXERCISE KEY  

 

1 2 3 4 5 6 7 8 9 10 

4 4 4 1 1 4 1 1 3 1 

11 12 13 14 15 16 17 18 19 20 

2 2 1 2 3 1 1 1 3 2 

21 22 23 24 25 26 27 28 29 30 

2 3 2 4 1 2 3  4 3 1 

31 32 33 34 35 36 37 

 1 1 1 3 2 2 3 

 

 




