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HYPERBOLA 

EXERCISE 

 

1. If the latus rectum of an hyperbola be 8 and eccentricity be 5/3 , then the equation of the 

hyperbola is  

(a) 10054 22 =− yx  (b) 10045 22 =− yx   (c) 10054 22 =+ yx        (d) 10045 22 =+ yx  

 

2. The length of the transverse axis of a hyperbola is 7 and it passes through the point         

(5, –2). The equation of the hyperbola is  

(a) 1
51

196

49

4 22 =− yx  (b) 1
196

51

4

49 22 =− yx       (c) 
 

1
196

51

49

4 22 =− yx       (d) None of these 

 

3. If )4,0( ±  and )2,0( ±  be the foci and vertices of a hyperbola, then its equation is  

(a) 1
124

22

=− yx  (b) 1
412

22

=− yx         (c) 1
124

22

=− xy  (d)
 

1
412

22

=− xy

 

 

4. The equation of the hyperbola whose directrix is 12 =+ yx , focus (2, 1) and eccentricity 2 

will be   

(a) 0216121116 22 =++−−− yxyxyx                (b) 0114415163 22 =−−−++ yxyxyx  

(c) 0216121116 22 =+−−++ yxyxyx                 (d)  None of these 

 

5. The equation of a hyperbola, whose foci are (5, 0) and (–5, 0) and the length of whose 

conjugate axis is 8, is  

(a) 144169 22 =− yx  (b) 144916 22 =− yx    (c) 12169 22 =− yx  (d) 12916 22 =− yx  

 

6. The equation of the hyperbola referred to its axes as axes of coordinate and whose 

distance between the foci is 16 and eccentricity is 2 , is     

(a) 1622 =− yx  (b) 3222 =− yx           (c) 162 22 =− yx        (d) 1622 =− xy  

7. The equation of the hyperbola referred to the axis as axes of co-ordinate and whose 

distance between the foci is 16 and eccentricity is 2 , is    

 (a) 1622 =− yx             (b) 3222 =− yx                      (c) 162 22 =− yx           (d) 1622 =− xy  
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8. What will be equation of that chord of hyperbola 4001625 22 =− yx , whose mid point is (5, 3)  

(a) 17117115 =− yx  (b) 48148125 =− yx       (c) 34133127 =+ yx  (d) 10512115 =+ yx  

 

9. The straight line pyx 2=+ will touch the hyperbola 3694 22 =− yx , if    

(a) 22 =p  (b) 52 =p                   (c) 25 2 =p  (d) 52 2 =p  

10. The equation of the director circle of the hyperbola 1
416

22

=− yx  is given by    

(a) 1622 =+ yx  (b) 422 =+ yx           (c) 2022 =+ yx  (d) 1222 =+ yx  

 

11. The equation of the transverse and conjugate axis of the hyperbola 04446416 22 =+++− yxyx  

are 

(a) 02,2 =+= yx  (b) 2,2 == yx           (c) 02,2 =+= xy  (d) None of these 

 

12. The equation of the hyperbola whose conjugate axis is 5 and the distance between the foci 

is 13, is  

(a) 90014425 22 =− yx  (b) 90025144 22 =− yx          (c) 90025144 22 =+ yx       (d) 90014425 22 =+ yx  

 

13. The auxiliary equation of circle of hyperbola 1
2

2

2

2

=−
b

y

a

x , is  

(a) 222 ayx =+  (b) 222 byx =+                (c) 2222 bayx +=+  (d) 
2222 bayx −=+  

 

14. The equation of the hyperbola whose foci are (6, 4) and    (–4, 4) and eccentricity 2 is 

given by    

(a) 01273224412 22 =−+−− yxyx  (b) 01273224412 22 =−−++ yxyx  

(c) 01273224412 22 =+−−− yxyx  (d) 01273224412 22 =+++− yxyx  

 

15. The length of transverse axis of the parabola 3243 22 =− yx  is    

(a) 
3

28  (b) 
3

216  (c)
32

3  (d)
3

64   
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16. The latus-rectum of the hyperbola =− 22 916 yx  144, is  

(a) 
3

16  (b) 
3

32  (c)
3

8  (d)
3

4  

17. The eccentricity of the hyperbola 1694 22 =− yx , is  

(a) 
3

8  (b) 
4

5  (c)
3

13  (d)
3

4  

18. If the length of the transverse and conjugate axes of a hyperbola be 8 and 6 respectively, 

then the difference  focal distances of any point of the hyperbola will be  

(a) 8 (b) 6 (c)14 (d)2 

 

19. The equation of the hyperbola whose directrix is 12 =+ yx , focus (1, 1) and eccentricity 

3= , is 

(a) 07422127 22 =−+−−+ yxyxyx                   (b) 0141021211 22 =+−−++ yxyxyx  

(c) 01141421211 22 =+−−++ yxyxyx               (d)None of these 

 

20. The difference of the focal distance of any point on the hyperbola 144169 22 =− yx , is   

(a) 8 (b) 7 (c) 6 (d)4 

21. The locus of the point of intersection of the lines 0343 =−− kyx  and 0343 =−+ kykx  for 

different value of k is  

(a) Circle  (b) Parabola          (c)Hyperbola     (d) Ellipse  

 

22. The equation of the tangent to the conic 0112822 =++−− yxyx  at (2, 1) is   

(a) 02 =+x  (b) 012 =+x             (c) 02 =−x  (d) 01 =++ yx  

23. The equation of the normal at the point (6, 4) on the hyperbola 3
169

22

=− yx , is  

(a) 5083 =+ yx  (b) 5083 =− yx          (c) 5038 =+ yx  (d) 5038 =− yx  

24. The condition that the straight line nmylx =+  may be a normal to the hyperbola 

222222 bayaxb =−  is given by  

(a) 
2

222

2

2

2

2 )(

n

ba

m

b

l

a +=−   (b)
2

222

2

2

2

2 )(

n

ba

b

m

a

l +=−    

(c)
2

222

2

2

2

2 )(

n

ba

m

b

l

a −=+   (d)
2

222

2

2

2

2 )(

n

ba

b

m

a

l −=+  
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25. If the eccentricities of the hyperbolas 1
2

2

2

2

=−
b

y

a

x  and  1
2

2

2

2

=−
a

x

b

y  be e and 1e , then =+
2
1

2

11

ee
  

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

 

26. If e and e’ are eccentricities of hyperbola and its conjugate respectively, then    

(a) 1
'

11
22

=






+








ee
 (b) 1

'

11 =+
ee           

(c) 0
'

11
22

=






+








ee
       (d) 2

'

11 =+
ee  

 

27. The eccentricity of curve 122 =− yx  is    

(a) 
2

1  (b) 
2

1  (c)2 (d) 2  

 

28. The locus of the point of intersection of lines atyx =+ )(  and atyx =− , where t is the 

parameter, is  

(a) A circle  (b) An ellipse           (c)A rectangular hyperbola     (d)None of these 

 

29. The eccentricity of the conjugate hyperbola of the hyperbola 13 22 =− yx , is    

(a) 2 (b) 
3

2      (c)4 (d)
3

4  

30. If transverse and conjugate axes of a hyperbola are equal, then its eccentricity is     

(a) 3  (b) 2  (c) 2/1  (d)2 

 

31. The eccentricity of the hyperbola conjugate to 823 22 +=− xyx  is    

(a) 
3

2  (b) 3  (c) 2 (d)None of these 

32. A tangent to a hyperbola 1
2

2

2

2

=−
b

y

a

x  intercepts a length of unity from each of the co-

ordinate axes, then the point (a, b) lies on the rectangular hyperbola  

(a) 222 =− yx  (b) 122 =− yx       (c) 122 −=− yx       (d) None of these 

 

33. The radius of the director circle of the hyperbola 1
2

2

2

2

=−
b

y

a

x , is    

(a) ba −  (b) ba −             (c) 22 ba −        (d) 22 ba +  
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34. The length of the chord of the parabola axy 42 =  which passes through the vertex and 

makes an angle θ  with the axis of the parabola, is  

(a) θθ 2coseccos4a  (b) θθ coseccos4 2a          (c) θθ 2coseccosa  (d) θθ coseccos2a  

 

35. If (4, 0) and (–4, 0) be the vertices and (6, 0) and (–6, 0) be the foci of a hyperbola, then its 

eccentricity is 

(a) 5/2 (b) 2 (c)3/2 (d)2  

 

36. If the centre, vertex and focus of a hyperbola be (0, 0), (4, 0) and (6, 0) respectively, then the 

equation of the hyperbola is  

(a) 854 22 =− yx  (b) 8054 22 =− yx           (c) 8045 22 =− yx  (d) 845 22 =− yx  

 

37. The locus of a point which moves such that the difference of its distances from two fixed 

points is always a constant is  

(a) A straight line  (b) A circle                 (c)An ellipse  (d)A hyperbola  

 

38. The point of contact of the tangent 2+= xy  to the hyperbola 4595 22 =− yx  is  

(a) (9/2, 5/2) (b) (5/2, 9/2)               (c)(–9/2, –5/2) (d)none of these 

 

39. None of these The locus of the point of intersection of any two perpendicular tangents to 

the hyperbola is a circle which is called the director circle of the hyperbola, then the eqn  

of this circle is   

(a) 2222 bayx +=+  (b) 2222 bayx −=+          (c) abyx 222 =+  (d)None of these 

 

40. The vertices of a hyperbola are at (0, 0) and (10, 0) and one of its foci is at (18, 0). The 

equation of the hyperbola is  

(a) 1
14425

22

=− yx  (b) 1
14425

)5( 22

=−− yx         (c) 1
144

)5(

25

22

=−− yx  (d) 1
144

)5(

25

)5( 22

=−−− yx

 

 

41. Centre of hyperbola 01513218169 22 =−++− yxyx  is  

(a) (1, –1) (b) (–1, 1)                    (c)(–1, –1)          (d)(1, 1) 
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42. The equation of the tangent to the hyperbola 632 22 =− yx which is parallel to the line 

43 += xy , is   

(a) 53 += xy  (b) 53 −= xy    (c) 53 += xy  and 53 −= xy  (d)None of these 

 

43. A hyperbola passes through the points (3, 2) and (–17, 12) and has its centre at origin and 

transverse axis is along x-axis. The length of its transverse axis is 

(a) 2 (b) 4 (c) 6 (d)None of these 

 

44. The distance between the foci of a hyperbola is double the distance between its vertices 

and the length of its conjugate axis is 6. The equation of the hyperbola referred to its axes 

as axes of co-ordinates is  

(a) 33 22 =− yx  (b) 33 22 =− yx         (c) 93 22 =− yx  (d) 93 22 =− yx  

 

45. The equation of the tangents to the conic 33 22 =− yx  perpendicular to the line 23 =+ yx  is  

(a) 63 ±= xy  (b) 36 ±= xy           (c) 6±= xy  (d) 63 ±= xy  

 

46. Curve 2cxy =  is said to be  

(a) Parabola  (b) Rectangular hyperbola  (c)Hyperbola  (d)Ellipse  

 

47. The distance between the directrices of a rectangular hyperbola is 10 units, then distance 

between its foci is  

(a) 210  (b) 5 (c) 25  (d)20 

48. If 1m  and 2m are the slopes of the tangents to the hyperbola 1
1625

22

=− yx  which pass through 

the point (6, 2), then  

(a) 
11

24
21 =+ mm  (b) 

11

20
21 =mm

       
(c)

11

48
21 =+ mm  (d)

20

11
21 =mm

 

 

49. If the straight line pyx =+ αα sincos  be a tangent to the hyperbola 1
2

2

2

2

=−
b

y

a

x , then    

(a) 22222 sincos pba =+ αα                            (b) 22222 sincos pba =− αα  

(c) 22222 cossin pba =+ αα                           (d) 22222 cossin pba =− αα  
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50. Let E be the ellipse 1
49

22

=+ yx  and C be the circle 922 =+ yx . Let P and Q be the points (1, 

2) and      (2, 1) respectively. Then      

(a) Q lies inside C but outside E   (b) Q lies outside both C and E 

(c) P lies inside both C and E   (d) P lies inside C but outside E  

 

51. The equation of the normal at the point )tan,sec( θθ ba  of the curve 222222 bayaxb =−  is    

(a) 22

sincos
ba

byax +=+
θθ

                            (b) 22

sectan
ba

byax +=+
θθ

 

(c) 22

tansec
ba

byax +=+
θθ

                            (d) 22

tansec
ba

byax −=+
θθ

 

52. The value of m for which 6+= mxy  is a tangent to the hyperbola 1
49100

22

=− yx , is    

(a) 
20

17  (b) 
17

20  (c)
20

3  (d)
3

20

 

 

53. The equation of the normal to the hyperbola 1
916

22

=− yx  at the point )33,8(  is   

(a) 2523 =+ yx  (b) 25=+ yx        (c) 252 =+ xy  (d) 2532 =+ yx  

 

54. The equation of the tangent to the conic 0112822 =++−− yxyx  at (2, 1) is    

(a) 02 =+x  (b) 012 =+x          (c) 02 =−x           (d) 01 =++ yx  

 

55. If e and e’ are eccentricities of hyperbola and its conjugate respectively, then     

(a) 1
'

11
22

=






+








ee
 (b) 1

'

11 =+
ee

         (c) 0
'

11
22

=






+








ee
    (d) 2

'

11 =+
ee  

 

56. The coordinates of the foci of the rectangular hyperbola 2cxy =  are  

(a) ),( cc ±±  (b) )2,2( cc ±±       (c) 












±±

2
,

2

cc  (d)None of these 

 

57. If the foci of the ellipse 1
16 2

22

=+
b

yx  and the hyperbola 
25

1

81144

22

=− yx  coincide, then the value 

of 2b  is   

(a) 1 (b) 5 (c)7 (d)9 
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58. The product of the lengths of perpendiculars drawn from any point on the hyperbola 

022 22 =−− yx  to its asymptotes is    

(a) 1/2 (b) 2/3 (c)3/2 (d)2 

 

59. The equation of the normal to the hyperbola 1
916

22

=− yx  at )0,4(−  is   

(a) 0=y  (b) xy =  (c) 0=x  (d) yx −=  

 

60. The equation to the hyperbola having its eccentricity 2 and the distance between its foci is 

8   

(a) 1
412

22

=− yx  (b) 1
124

22

=− yx  

(c) 1
28

22

=− yx  (d) 1
916

22

=− yx  

61. The equation of the hyperbola in the standard form (with transverse axis along the x-

axis) having the length of the latus rectum = 9 units and eccentricity = 5/4 is 

  

(a) 1
1816

22

=− yx  (b) 1
2736

22

=− yx

       
(c)

 
1

3664

22

=− yx    (d)
 

1
6436

22

=− yx

     
(e) 1

916

22

=− yx  

62. The locus of a point ),( βαP  moving under the condition that the line βα += xy  is a tangent to the 

hyperbola 1
2

2

2

2

=−
b

y

a

x  is   

(a) A parabola (b) A hyperbola 

(c) An ellipse (d) A circle 

 

 

 

 

 

 

 



 www.sakshieducation.com 

www.sakshieducation.com 

 

HYPERBOLA  

HINTS AND SOLUTIONS 

 

1. (a) 8
2 2

=
a

b  and 
2

2

1
5

3

a

b+=  or 
2

2

5

4

a

b
=  

  ⇒ 5=a , 52=b . 

  Hence the required equation of hyperbola is 1
2025

22

=−
yx  ⇒ 10054 22 =− yx . 

2. (c)   72 =a  or 
2

7=a   

 Also (5, –2) satisfies it, so 1)4(
196

51
)25(

49

4 =−  

 and 
4

492 =a  ⇒  
2

7=a . 

3. (c) Foci )4,0( ± ),0( be±≡ ⇒ 4=be   

 Vertices 322),0()2,0( =⇒=⇒±≡± abb  

  Hence equation is 1
)2()32( 2

2

2

2

=+− yx or 1
124

22

=− xy . 

4. (a) 










 −+=−+−
5

)12(
4)1()2(

2
22 yx

yx  

          ⇒ ]524[5 22 +−−+ yxyx   

]42414[4 22 yxxyyx −−+++=  

  ⇒ 0216121611 22 =++−−− yxxyyx . 

5. (b) 4=b  ⇒ 102 =ae  ⇒ 22516 a−=  ⇒ 3=a  

  Hence the hyperbola is 144916 22 =− yx . 

6. (b) ,162 =ae 2=e ⇒ 24=a and 24=b  

 ∴ Equation is 1
)24()24( 2

2

2

2

=− yx  ⇒ 3222 =− yx . 

7. (b)According to question, Transverse axis = Conjugate axis  

 Given that, 162,2 == aee ; ∴ 24=a  

 Therefore, equation of hyperbola is .3222 =− yx  
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8. (b)According to question, 04001625 22 =−−≡ yxS  

 Equation of required chord is TS =1  .....(i) 

 Here, 400)3(16)5(25 22
1 −−=S  

   81400144625 =−−=   

 and ,4001625 11 −−≡ yyxxT  where 3,5 11 == yx  

 400)3)((16)5)((25 −−= yx 40048125 −−= yx  

 So from (i), required chord is  

  8140048125 =−− yx  or .48148125 =− yx  

9. (d) The condition for the line cmxy +=  will touch the hyperbola 1
2

2

2

2

=−
b

y

a

x  is 222 mac = 2b−  

  Here 1−=m , ,2pc =  4,9 22 == ba  

  ∴ We get .52 2 =p  

10. (d) Equation of ‘director-circle’ of hyperbola is 2222 bayx −=+ .  Here 4,16 22 == ba  

 ∴ =+ 22 yx 12 is the required ‘director circle’.  

11. (c) 46444)2()84( 22 −+−=−−+ yx  

  ⇒ 1
16

)2(

16

)2(16 22

=−−+ yx  

  Transverse and conjugate axes are 2=y , 2−=x . 

12. (a) Conjugate axis is 5 and distance between foci = 13 ⇒ 52 =b  and 132 =ae . 

 Now, also we know for hyperbola  

 )1( 222 −= eab  ⇒ )1(
4

)13(

4

25 2
2

2

−= e
e

 

 ⇒ 
24

169

4

169

4

25

e
−=  or 

144

1692 =e  ⇒ 
12

13=e  

  Or 
2

5
,6 == ba  or hyperbola is 1

4/2536

22

=− yx  

  ⇒ 90014425 22 =− yx . 

13. (a) The equation is 222 )0()0( ayx =−+− . 

14. (a) Foci are (6,4) and (–4,4), 2=e and centre is )4,1(4,
2

46 =






 −  

  ⇒ ae+= 16 ⇒ 5=ae ⇒ 
2

5=a and )3(
2

5=b  

  Hence the required equation is 1
)4/75(

)4(

)4/25(

)1( 22

=−−− yx

 
or 01273224412 22 =−+−− yxyx  
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15. (a) The given equation may be written as 1
82/32

22

=− yx  or ( ) 1
)22(3/24

2

2

2

2

=− yx . 

 Comparing the given equation with 1
2

2

2

2

=−
b

y

a

x ,  we get 
2

2

3

24













=a  or .

3

24=a  Therefore 

length of transverse axis of a hyperbola .
3

28

3

24
22 =×== a  

16. (b) The given equation of hyperbola is 

  144916 22 =− yx 1
169

22

=−⇒
yx  

  ∴ L.R. 
a

b 22= =
3

32

3

16.2 = . 

17. (c) Given equation of hyperbola, 1
)9/16(4

22

=− yx ,  

 ∴
3
4

,2 == ba . As we know, )1( 222 −= eab  

  ⇒ )1(4
9

16 2 −= e ⇒ 
9

132 =e , 
3

13=∴ e . 

 

18. (a) 62,82 == ba  

 Difference of focal distances of any point of the hyperbola  82 == a . 

19. (a) )1,1(S , directrix is 12 =+ yx and 3=e . Now let the various point be ),( kh , then accordingly     

3

5

12
)1()1( 22

=
−+

−+−
kh

kh  

  Squaring both the sides, we get 

  222 )12(3])1()1[(5 −+=−+− khkh  

  On simplification, the required locus is  07422127 22 =−+−−+ yxyxyx  

 

20. (c) Here coefficient of 2x  is +ve and that of 2y  is –ve i.e.,  a hyperbola. 

21. (c) Multiplying both, we get 483 22 =− yx   

  Or ,1
48)3/48(

22

=− yx which is a hyperbola. 

22. (c) Equation of the tangent to 0112822 =++−− yxyx  at (2, 1) is ++−− )2(42 xyx 011)1( =++y  or 2=x . 

23. (a) Equation of normal at any point ),( 11 yx  on hyperbola is, 
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1

1
2

1

1
2 )()(

y

yyb

x

xxa

−
−=−  

  Here, 48,267 22 == ba  and )4,6(),( 11 =yx  

  
4

)4(48

6

)6(27 −−=−∴ yx  ⇒ )4(8)6(3 −−=− yx  

  ⇒ 5083 =+ yx . 

24. (a) Any normal to the hyperbola is  

  22

tansec
ba

byax +=+
θθ

    .....(i) 

  But it is given by 0=−+ nmylx  .....(ii) 

  Comparing (i) and (ii), we get 

  








+
−=

22
sec

ba

n

l

aθ  and 








+
−=

22
tan

ba

n

m

bθ  

  Hence eliminating θ , we get 
2

222

2

2

2

2 )(

n

ba

m

b

l

a +=− . 

25. (a) 
2

2

1
a

b
e +=  ⇒ 

2

22
2

a

ba
e

+=  

  
2

2

1 1
b

a
e +=  ⇒ 

2

22
2
1

b

ab
e

+=  ⇒ 1
11
22

1

=+
ee

. 

26. (a) Let hyperbola is 1
2

2

2

2

=−
b

y

a

x             .....(i)  

 Then its conjugate will be, 1
2

2

2

2

−=−
b

y

a

x  .....(ii) 

 If e  is eccentricity of hyperbola (i), then )1( 222 −= eab   

 or 
)(

1
22

2

2 ba

a

e +
=                      .....(iii) 

 Similarly if e' is eccentricity of conjugate (ii), then )1'( 222 −= eba  or 
)('

1
22

2

2 ba

b

e +
= .....(iv) 

Adding (iii) and (iv), .1
1

)'(

1
22

2

22

2

22
=

+
+

+
=+

ba

b

ba

a

ee
 

27. (d) Since it is a rectangular hyperbola, therefore eccentricity 2=e . 

28. (c) Multiplying both, we get 222 ayx =− . This is equation of rectangular hyperbola as ba = . 

29. (a) Eccentricity of 1
2

2

2

2

=−
b

y

a

x is 
2

22

a

ba
e

+=  

  Eccentricity of conjugate hyperbola, 
2

22

'
b

ba
e

+=  

  Write the given equation in standard form, 
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  1
3/11

22

=− yx ⇒
3
1

,1 22 == ba  

  ∴ 24
3/1

3/11
' ==+=e . 

30. (b) Hyperbola is 1
2

2

2

2

=−
b

y

a

x . Here, transverse and conjugate axis of a hyperbola is equal. 

  i.e., ba = 222 ayx =−∴ ; which is a rectangular hyperbola. Hence, eccentricity 21
2

2

=+=
a

b
e . 

31. (c) Given, equation of hyperbola is 823 22 +=− xyx  

 ⇒ 832 22 =−− yxx  

  ⇒ 93)1( 22 =−− yx  ⇒ 1
39

)1( 22

=−− yx  

  Conjugate of this hyperbola is 1
39

)1( 22

=+−− yx  

  and its eccentricity 








 +=
2

22

)(
b

ba
e  

  Here, 92 =a , 32 =b ; ∴ 2
3

39 =+=e . 

32. (b) Tangent at )tan,sec( θθ ba  is, 

  1
)tan/()sec/(

=−
θθ b

y

a

x  or 1
tan

,1
sec

==
θθ

ba  

  ⇒ θsec=a , θtan=b or ),( ba lies on 122 =− yx . 

33. (c) Equation of director-circle of the hyperbola 

  1
2

2

2

2

=−
b

y

a

x is 2222 bayx −=+  

  So, radius 22 ba −= . 

34. (a) θtanxy =  will be equation of chord. The points of intersection of chord and parabola are 

 (0, 0), 








θθ tan

4
,

tan

4
2

aa  

 Hence length of chord 
θθ 2

2

2 tan

1

tan

1
4 +







= a  

  θθ
θ

θ
θ

coscosec 4
tan

tan1

tan

4 2
2

2

a
a =+= . 

35. (c) Vertices )0,()0,4( a±≡±  ⇒ 4=a  

  Foci )0,()0,6( ae±≡±  ⇒ 
2

3

4

6 ==e . 
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36. (c) Centre (0, 0), vertex (4,0) ⇒ 4=a and focus )0,6(   

 ⇒ 4=ae ⇒ 
2

3=e . Therefore 52=b  

  Hence required equation is 1
2016

22

=− yx  

  i.e., 8045 22 =− yx . 

37. (d) It is obvious. 

38. (c) Hyperbola is 1
59

22

=− yx .  

  Hence point of contact is 






 −−≡








−
−

−
−

2

5
,

2

9

59

5
,

59

)1(9 . 

39. (b) Equation of hyperbola is 1
2

2

2

2

=−
b

y

a

x   

 Any tangent to hyperbola are 222 bmamxy −±=  

 Also tangent perpendicular to this is 2
2

21
b

m

a
x

m
y −±−=  

  Eliminating m, we get 2222 bayx −=+ . 

40. (b) 102 =a , ∴ 5=a   

  8=− aae  or 
5

13

5

8
1 =+=e  

  ∴ 12
5

12
51

5

13
5

2

2

=×=−=b  

  and centre of hyperbola )0,5(≡  ∴ 1
12

)0(

5

)5(
2

2

2

2

=−−− yx . 

41.  (b) Centre is given by 

  )1,1(
)16(9

)16(9
,

16.9

9.16
,

22
−=









−
−

−
+=









−
−

−
−

hab

afgh

hab

bghf . 

42. (c) Let tangent be cxy += 3   

  529.3222 ±=−±=−±= bmac ⇒ 53 ±= xy . 

43. (a) Let the equation of hyperbola is 1
2

2

2

2

=−
b

y

a

x   

 But it passes through (3, 2) ⇒ 1
49
22

=−
ba

 .....(i) 

 Also its passes through (–17, 12) 

 ⇒ 1
)12()17(
2

2

2

2

=−−
ba

               .....(ii) 

 Solving these, we get 1=a and 2=b  
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  Hence length of transverse axis 22 == a . 

44. (c) According to given conditions, aae 2.22 =  or  2=e  and 362 =⇒= bb . Hence, 3
3

3 ==a  

 Therefore, equation  is 1
93

22

=− yx i.e., 93 22 =− yx . 

45.    (a) Tangent to 1
31

22

=− yx  and perpendicular to 023 =−+ yx  is given by 63393 ±=−±= xxy . 

46. (b) .2cxy =  Rectangular hyperbola 22 ba = . 

47. (d) ∵ Distance between  directrices 
e

a2= . 

  ∵ Eccentricity of rectangular hyperbola 2= . 

  ∴ Distance between directrics 
2

2a= . 

  Given that , 10
2

2 =a ⇒ 2102 =a  

 Now, distance between foci .20)2()210(2 === ae  

48. (a,b) The line through (6,2) is  

  )6(2 −=− xmy ⇒ mmxy 62−+=  

  Now from condition of tangency, 1625)62( 22 −=− mm  

  ⇒ 0162524436 22 =+−−+ mmm  

  ⇒ 0202411 2 =+− mm  

  Obviously its roots are 1m and 2m , therefore 

  
11

24
21 =+ mm and 

11

20
21 =mm . 

49. (b) αααα cosec .cotsincos pxypyx +−=⇒=+  

  It is tangent to the hyperbola 1
2

2

2

2

=−
b

y

a

x  

 Therefore,  22222 cotcosec bap −= αα  
22222 sincos pba =−⇒ αα . 

50. (d) The given ellipse is 1
49

22

=+ yx . The value of the expression 1
49

22

−+ yx  is positive for 

2,1 == yx  and negative for 1,2 == yx . Therefore P lies outside E and Q lies inside E. The value 

of the expression 922 −+ yx is negative for both the points P and Q. Therefore P and Q both lie 

inside C. Hence P lies inside C but outside E. 

51. (c) Equation of normal to hyperbola 1
2

2

2

2

=−
b

y

a

x  at )tan,sec( θθ ba  is 22
22

tansec
ba

b

yb

a

xa +=+
θθ

. 
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52. (a) If cmxy +=  touches ,1
2

2

2

2

=−
b

y

a

x   

 then 2222 bmac −= . Here 49,100,6 22 === bac  

 
20

17
851004910036 22 =⇒=⇒−=∴ mmm . 

53. (d) Applying the formula, the required normal is  

  .,.916
33

9

8

16
ei

yx +=+ 2532 =+ yx  

54. (c) Equation of the tangent to 0112822 =++−− yxyx  at (2, 1) is ++−− )2(42 xyx 011)1( =++y  or 2=x . 

55. (a)   1
2

2

2

2

=−
b

y

a

x ⇒
)(

1
22

2

2 ba

a

e +
=  .....(i)  

   1
2

2

2

2

−=−
b

y

a

x ⇒
)('

1
22

2

2 ba

b

e +
=  .....(ii) 

   

 .1
1

)'(

1
22

2

22

2

22
=

+
+

+
=+

ba

b

ba

a

ee
2cxy = as 

2

2
2 a

c = .    

56. (b) focus  =  )2,2()45sin,45cos( ccaeae ≡°° , 2{ =e∵ , }2ca =  

 Similarly other focus is )2,2( cc −−  

57. (c) Hyperbola is 
25

1

81144

22

=− yx   

  
4

5

12

15

144

225

144

81
1,

25

81
,

25

144
1 ===+=== eba  

  Therefore, foci )0,3(0,
4

5
.

5

12
)0,( 1 =







== ae  

  Therefore, focus of ellipse )0,4( e=  i.e. )0,3(  

  ⇒ .
4

3=e  Hence 7
16

9
1162 =







 −=b . 

58. (b) Given equation is 1
12

22

=− yx   .....(i) 

  Product of length of perpendiculars drawn from any point on the hyperbola (i) to the 

asymptotes is 
3

2

12

12
22

22

=
+
×=

+ ba

ba . 

59. (a) 1
916

22

=− yx
⇒ 0

9

2

16

2 =−
dx

dyyx  

  ⇒ 
y

x

dx

dy

216

92

×
×=

y

x

16

9=  ⇒ 0
9

16

)0,4(

=−=






 −

− x

y

dy

dx  

  Hence, equation of normal  
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  ⇒ )4(0)0( +=− xy ⇒ .0=y  

60. (b) Distance between foci = 8 

  ∴ 82 =ae  also 2=e ; ∴ 42 =a  

  ⇒ 2=a  ⇒ 42 =a ; ∴ 12)14(42 =−=b  

  ∴ Equation of hyperbola is 1
124

22

=− yx . 

61. (c) 9
2

2

2

=
a

b
∵  ⇒ ab 92 2 =   …..(i)  

  Now 2222

16

9
)1( aeab =−= ⇒ ba

3

4= …..(ii), (∵
4

5=e ) 

  From (i) and (ii), 6=b , 8=a  

  Hence, equation of hyperbola 1
3664

22

=− yx . 

62. (b) If cmxy +=  is tangent to the hyperbola then 2222 bmac −= . Here 2222 ba −= αβ . Hence locus of 

P(α, β) is 2222 byxa =− , which is a hyperbola.  

 

 

 

 

 

 

 

 

 

 

 

 



 www.sakshieducation.com 

www.sakshieducation.com 

 

HYPERBOLA  

PRACTICE EXERCISE 

   

 1. The foci of hyperbola 9x2 - 16y2 + 72x -32y - 16 = 0 are 

  1) (1, 1), (9,1)    2) (1, -1), (9, -1) 3) (1, -1), (-9, -1)    4) (-1, 1)  (-9, 1)    

 2. The eccentricity of the conic represented by x = a ( t + 1/t) ; y = a(t-1/t) is  

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

        

 3. The length of the latusrectum of the hyperbola 4x2 - 9y2 - 8x - 32 = 0 is 

  1) 2/3 2) 4/3 3) 8/3 4) 10/3     

     

 4. The centre of the hyperbola 
( ) ( )3 4 12

225

4 3 12

100

2 2x y x y− −
−

+ +
 = 1 is 

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






 −−
25

84
,

25

12
   

    5. The eccentricity of a hyperbola is 4/3.  Then the eccentricity of its conjugate hyperbola 

is 

  1) 1/ 7  2) 2/ 7  3) 3/ 7  4) 4/ 7      

 6. If e1 and e2 are eccentricities of two hyperbolas x2 – y2 = a2, xy = c2, then e1
2 + e2

2 = 

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

      

 7. The equation of the normal at θθθθ = ππππ/3 to the hyperbola 3x2 - 4y2 = 12 is 

  1) x+y=1 2) x+y=3 3) x+y=5 4) x+y=7     

   

 8. The line x+2y+3=0 meets the hyperbola x2-y2=4 in A and B.  The mid point of the chord AB 

is 

  1) (1, -2) 2) (-1, 2) 3) (-3, 0) 4) (1, 2)     
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 9. One asymptote of the hyperbola 2x2+3xy-2y2-7x + y+6=0 is x+2y-3=0. Then the other 

asymptote is  

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

   

  10. The line x+y+1 = 0 is an asymptote of x2 - y2 + x - y - 2 = 0.  The other asymptote is 

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

  

 11. If (5, 12) and (24, 7) are the foci of the hyperbola passing through the origin, then the 

eccentricity is 

  1) 
38

368
 2)

13

386
 3)

25

386
 4)

12

386
 

  12. The locus of the point of intersection of the lines 0k34y3x =−−  and kx 34ky3 =+  

is a hyperbola of eccentricity 

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

  13. If a circle cuts the rectangular hyperbola xy = 1 at the points ( ) 4,3,2,1r;y,x rr = , then 

=+ 43214321 yyyyxxxx  

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

    

  14. If the latusrectum through one focus subtends a right angle at the farther vertex of the 

hyperbola, then the eccentricity is  

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

  15. If the latusrectum through one focus of a hyperbola subtends an angle 
3

π
 at the other 

focus.  then e = 

  1) 
3

321+
 2) 

3

132 −
 3) 3  4) 

2

33
 

  16. If the latusrectum through one focus of a hyperbola subtends an angle 
2

π
 at the centre, then e = 

  1) 
2

52 +
 2) 

2

51+
 3) 

2

15 −
 4) 

2

5
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17.   I : The product of the perpendiculars from any point on the hyperbola to its asymptotes is     

    a constant. 

  II: Equation to the tangent at θθθθ = ππππ/3 are the hyperbola 3x2 - 4y2 = 12 is x - y = 12. 

 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 

 18. Observe the following lists: 

                             List - I         List - II 

  A) The locus of the point 






 −+ −−

2

ee
,

2

ee tttt

 is 1) x2 + y2 = 36 

  B) Equation to the auxiliary circle of 
76

y

36

x 22

− =1 is 2) hyperbola 

 C) The locus of the points (a coshθθθθ, b sinhθθθθ) is 3) Rectangular hyperbola 

  D) Equation to the director circle of 1
14

y

36

x 22

=+  4) x2 + y2 = 76 

    5) x2 + y2 = 50 

  Correct match for List-1 from List-II is 

   A B C D 

  1) 2 3 4 1 

  2)  3 5 1 2 

  3) 1 2 5 3 

  4) 3 1 2 5 
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 19. Assertion (A): PSP' is a focal chord of 
16

y

25

x 22

+ =1. If SP = 8 then S1P = 2 

  Reason (R): The semi latus-rectum of an ellipse is the harmonic mean between the segments 

of a focal chord. 

  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. 

 20. I : If P(x1, y1) is a point on b2 x2 + a2 y2 = a2 b2, then area ∆SPS = ae 2
1

2 xa − . 

  II : A tangent to 
2

2

2

2

b

y

a

x − =1 meets the axes in P and Q. Then 

  1
CQ

b

CP

a
2

2

2

2

=− , where C is the centre of the conic. 

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

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

21.The normal at any point on the hyperbola 
x

a

y

b

2

2

2

2
1− =  cuts the axes in Q and R.  The 

equation to the locus of the mid point of QR is 

  1) a2x2 - b2y2 = (a2 + b2)2    2) a2x2 - b2y2 = 4(a2 + b2)2  

  3) 4a2x2 - 4b2y2 = (a2 + b2)2  4) 
1

1
2 2

2 2

2

2

2

2 6

2

6

2a b

x

a

y

b

a

x

b

y+








 −








 −








 =   

   

 22. The locus of the middle points of all chords of the hyperbola 
x

a

y

b

2

2

2

2 1− = which are 

parallel to the line y = m1x is the straight line y = m2x such that 

  1) m1 - m2 = 
2 2a

b
 2) 

m

m

b

a
1

2

22
=  3) m1 + m2 = 

2 2b

a
    4) m1m2 = 

b

a

2

2    
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 23. The asymptotes of a hyperbola are parallel to x+y+3=0, 2x-3y+6=0, its centre is (1,2). 

Then the equation of a hyperbola passing through origin is 

  1) 2x2
 -xy-3y2-2x-5y=0  2)   2x2 +xy+3y2-2x-5y=0   

  3) 2x2+xy+3y2+2x+5y=0   4)  2x2 - xy - 3y2 - 2x + 13y = 0   

   

 24. The product of the perpendiculars from any point on 
x

a

y

b

2

2

2

2
1− =  to its asymptotes is 

  1) 
a b

a b

2 2

2 2+
 2) 

2 2 2

2 2

a b

a b+
 3) 

ab

a b2 2+
 4) 

2
2 2

ab

a b+
   

  25. The product of the distances from any point on the hyperbola 
916

22 yx −  = 1 to its two 

asymptotes is 

  1) 144/25 2) 25/144 3) 140/25 4) None     

 26. The points of intersection of the asymptotes of the hyperbola 1
4

y

9

x 22

=−  with its 

directricies lie on 

  1) x2 + y2 = 5 2) x2 + y2 = 9 3) 3x - 4 = 0 4) x - 3 = 0   

   

 27. If the latusrectum subtends a right angle at the centre of the hyperbola, then its 

eccentricity  

  1) 
( )

2

13
e =  2) e = 

( )
2

15 −
 3) 

( )
2

15
e

+=  4) e = 
( )

2

13 +
 

 28. If the latusrectum of a hyperbola forms an equilateral triangle with the vertex at the 

centre of the hyperbola, then its eccentricity e =     

  1) 
2

15 +
 2) 

2

111+
 3) 

32

113+
 4) 

32

113−
  

 29. If the latusrectum of a hyperbola through one focus subtends 600 at the other focus, 

then its eccentricity e =  

  1) 2  2) 3  3) 5  4) 6       
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 30. If PQ is a double ordinate of the hyperbola 1
b

y

a

x
2

2

2

2

=−  such that OPQ is an equilateral 

triangle, O being the centre of the hyperbola.  Then the eccentricity e of the hyperbola 

satisfies  

  1) 1 < e < 
3

2
 2) 

3

2
e =  3) 

2

3
e =  4) 

3

2
e >     

 31. The tangent at any point P on 1
b

y

a

x
2

2

2

2

=−  meets the lines bx-ay =0 and bx +ay=0 in the 

points Q and R.  Then CQ.CR = 

  1) a2b2 2) a2 – b2 3) a2 + b2 4) None of these  

    

  32. The foci of the ellipse 1
b

y

16

x
2

22

=+  and that of the hyperbola 
25

1

81

y

144

x 22

=−  coincide. 

Then the value of b2 is 

  1) 1 2) 5 3) 7 4) 9 

 

PRACTICE EXERCISE KEY 

1 2 3 4 5 6 7 8 9 10 

3 1 3 4 4 4 4 1 4 2 

11 12 13 14 15 16 17 18 19 20 

4 2 3 3 3 2 1 4 1 2 

21 22 23 24 25 26 27 28 29 30 

3 4 1 1 1 2 3 3 2 4 

31 32 

3 3 

 

 




