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HYPERBOLA

Solved Examples And Exercises

1. Find the equation of the hyperbola whose foci

are (8, 3) and (0, 3) and eccentricity is  .
4
3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_E1F7GpRINpql


Watch Video Solution

2. Show that the set all points such that the

di�erence of their distances from

 is always equal to 2

represents a hyperbola.

Watch Video Solution

(4, 0)and( − 4, 0)

3. If  the eccentricities of a hyperbola

and its conjugate, prove that 

Watch Video Solution

e and ē

+ = 1.
1

e2

1

ē2

https://dl.doubtnut.com/l/_E1F7GpRINpql
https://dl.doubtnut.com/l/_f0qrsqm76dxQ
https://dl.doubtnut.com/l/_dzoPgrmCcGM4


4. Find the locus of the point of intersection of

the lines

for di�erent values of 

Watch Video Solution

√3x − y − 4√3t = 0and√3tx + ty − 4√3 = 0

λ.

5. Show that the equation

 represents

a hyperbola. Find the coordinates of the centre,

lengths of the axes, eccentricity, latus-rectum,

9x2 − 16y2 − 18x + 32y − 151 = 0

https://dl.doubtnut.com/l/_dzoPgrmCcGM4
https://dl.doubtnut.com/l/_G3GELQzSyfa4
https://dl.doubtnut.com/l/_3Tv0KRl6eqEj


coordinates of foci and vertices, equations of

the directrices of the hyperbola.

Watch Video Solution

6. For the following hyperbolas �nd the lengths

of transverse and conjugate axes, eccentricity

and coordinates of foci and vertices, length of

the latus-rectum, equations of the directrices:

 

Watch Video Solution

6x2 − 9y2 = 144 3x2 − 6y2 = − 18

https://dl.doubtnut.com/l/_3Tv0KRl6eqEj
https://dl.doubtnut.com/l/_kCKoLCSTZbRa
https://dl.doubtnut.com/l/_rdLnZi5l0PRO


7. Find the equation of the hyperbola whose

directrix is  focu  and

eccentricity 

Watch Video Solution

2x + y = 1, s(1, 2)

√3.

8. Find the equation of the hyperbola whose foci

are  and eccentricity is 2.

Watch Video Solution

(6, 4)and( − 4, 4)

https://dl.doubtnut.com/l/_rdLnZi5l0PRO
https://dl.doubtnut.com/l/_U2wmaOfApyvF


9. Find the equation of the hyperbola, the

length of whose latusrectum is 8 and

eccentricity is 

Watch Video Solution

3/√5.

10. Referred to the principal axes as the axes of

coordinates �nd the equation of the hyperbola

whose foci are at  and which passes

through the point 

Watch Video Solution

(0, ± √10)

(2, 3).

https://dl.doubtnut.com/l/_bjThyAU47bfW
https://dl.doubtnut.com/l/_0JYaoA7SfCei


11. Find the equation of the hyperbola, referred

to its principal axes of coordinates, in the

following cases:

Watch Video Solution

V erticesat( ± 5, 0), Fociat( ± 7, 0)

12. Show that the equation

 represents a

hyperbola. Find the coordinates of the centre,

lengths of the axes, eccentricity, latusrectum, .

Watch Video Solution

x2 − 2y2 − 2x + 8y − 1 = 0

https://dl.doubtnut.com/l/_TG7eliPWdVcb
https://dl.doubtnut.com/l/_rFud3En13CUj


13. If  is any point on the hyperbola whose axis

are equal, prove that 

Watch Video Solution

P

SP
.
S

′
P = CP 2.

14. Find the equation of the hyperbola whose

conjugate axis is 5 and the distance between

the foci is 13.

Watch Video Solution

https://dl.doubtnut.com/l/_rFud3En13CUj
https://dl.doubtnut.com/l/_rBWlLWmwqrNN
https://dl.doubtnut.com/l/_zxve3Ab2eVDo
https://dl.doubtnut.com/l/_9gZpCrimWq0C


15. The foci of a hyperbola coincide with the foci

of the ellipse  Find the equation

of the hyperbola, if its eccentricity is 2.

Watch Video Solution

+ = 1.
x2

25

y2

9

16. If the distance between the foci of a

hyperbola is  and its eccentricity is  , then

obtain its equation.

Watch Video Solution

16 √2

https://dl.doubtnut.com/l/_9gZpCrimWq0C
https://dl.doubtnut.com/l/_8uDa1CiO0MMu


17. The equation of the directrix of a hyperbola

is  Its focus is (-1,1) and

eccentricity 3. Find the equation of the

hyperbola.

Watch Video Solution

x − y + 3 = 0.

18. Find the equation of the hyperbola whose :

focus is (0,3) directrix is  and

eccentricity 

Watch Video Solution

x + y − 1 = 0

= 2.

https://dl.doubtnut.com/l/_w4slaD72cdJI
https://dl.doubtnut.com/l/_GlHdhzP1OEFu


19. Find the equation of the hyperbola whose :

focus is (1,1) directrix is  and

eccentricity 

Watch Video Solution

3x + 4y + 8 = 0

= 2

20. Find the equation of the hyperbola whose :

focus is (1,1) directrix is  and

eccentricity 

Watch Video Solution

2x + y = 1

= √3

https://dl.doubtnut.com/l/_sduqSm8YQOL2
https://dl.doubtnut.com/l/_qWscnIeaa00H
https://dl.doubtnut.com/l/_BV4vlK5ZjVvx


21. Find the equation of the hyperbola whose :

focus is (2,-1) directrix is  and

eccentricity 

Watch Video Solution

2x + 3y = 1

= 2

22. Find the equation of the hyperbola whose :

focus  , directrix is  and

eccentricity

Watch Video Solution

(a, 0) 2x − y + a = 0

  =
4
3

https://dl.doubtnut.com/l/_BV4vlK5ZjVvx
https://dl.doubtnut.com/l/_HWaC5a8YPXlS


23. Find the equation of the hyperbola whose :

focus is (2,2) directrix is  and

eccentricity 

Watch Video Solution

x + y = 9

= 2.

24. Find the eccentricity, coordinates of the foci

,equations of directrices and length of the latus

rectum of the hyperbola :

Watch Video Solution

9x2 − 16y2 = 144

https://dl.doubtnut.com/l/_YnhwdO8Sp7r1
https://dl.doubtnut.com/l/_pSCpTj7A4Bey
https://dl.doubtnut.com/l/_B6pic6oV43Ax


25. Find the eccentricity, coordinates of the foci,

equations of directrices and length of the latus

rectum of the hyperbola 

Watch Video Solution

4x2 − 3y2 = 36

26. Find the eccentricity, coordinates of the foci

,equations of directrices and length of the latus

rectum of the hyperbola 

Watch Video Solution

2x2 − 3y2 = 5.

https://dl.doubtnut.com/l/_B6pic6oV43Ax
https://dl.doubtnut.com/l/_z7VmQP29nqV8


27. Find the eccentricity, coordinates of the foci,

equations of directrices and length of the latus

rectum of the hyperbola 

Watch Video Solution

16x2 − 9y2 = 144

28. Find the eccentricity, coordinates of the foci,

equations of directrices and length of the latus

rectum of the hyperbola 

Watch Video Solution

3x2 − y2 = 4

https://dl.doubtnut.com/l/_tfuLDNzb3qk9
https://dl.doubtnut.com/l/_5kUW2Ra4t4I6
https://dl.doubtnut.com/l/_OXKQ07q69PMP


29. Find the axes, eccentricity, latus rectum and

the coordinates of the foci of the hyperbola

Watch Video Solution

25x2 − 36y2 = 225.

30. Find the centre, eccentricity, foci and

directrices of the hyperbola :

Watch Video Solution

16x2 − 9y2 + 32x + 36y − 164 = 0

https://dl.doubtnut.com/l/_OXKQ07q69PMP
https://dl.doubtnut.com/l/_Orsfy3eW3CvJ


31. Find the centre, eccentricity, foci and

directrices of the hyperbola : 

Watch Video Solution

x2 − y2 + 4x = 0

32. Find the centre, eccentricity, foci and

directrices of the hyperbola :

Watch Video Solution

x2 − 3y2 − 2x = 8.

https://dl.doubtnut.com/l/_ODMAFnoydJpO
https://dl.doubtnut.com/l/_P6HEB5hSJavg


33. Find the centre, eccentricity, foci and

directrices of the hyperbola : 

Watch Video Solution

x2 − y2 + 4x = 0

34. Find the equation of the hyperbola whose:

focus is at (5,2) vertex at (4,2) and centre   at

(3,2)

Watch Video Solution

https://dl.doubtnut.com/l/_BO3DzIaBS3mD
https://dl.doubtnut.com/l/_f4MKWha4YvPu


35. In each of the following �nd the equations of

the hyperbola satisfying he given condition:

Vertices 

Watch Video Solution

( ± 2, 0),  foci( ± 3, 0)

36. Find the equations of the hyperbola

satisfying the given conditions :Vertices

Watch Video Solution

(0, ± 5), foci(0, ± 8)

https://dl.doubtnut.com/l/_TD97EHn6cI1v
https://dl.doubtnut.com/l/_aEbRIM2Tpuex
https://dl.doubtnut.com/l/_yu6zszRWP5Sj


37. In each of the following �nd the equations of

the hyperbola satisfying he given condition:

vertices 

Watch Video Solution

(0, ± 3)foci (0, ± 5)

38. In each of the following �nd the equations of

the hyperbola satisfying he given condition: foci

 transverse axis 

Watch Video Solution

( ± 5, 0) = 8

https://dl.doubtnut.com/l/_yu6zszRWP5Sj
https://dl.doubtnut.com/l/_iUPO8cKntUCS


39. In each of the following �nd the equations of

the hyperbola satisfying he given condition:

 conjugate axis 

Watch Video Solution

foci (0, ± 13) = 24

40. In each of the following �nd the equations

of the hyperbola satisfying the given condition:

, the latus rectum 

Watch Video Solution

foci( ± 3√5, 0) = 8

https://dl.doubtnut.com/l/_pyxxizkTvVF0
https://dl.doubtnut.com/l/_rQM5lQBPtqHz
https://dl.doubtnut.com/l/_Md0PhohUVBF3


41. In each of the following �nd the equations of

the hyperbola satisfying the given condition:

 the latus rectum 

Watch Video Solution

foci ( ± 4, 0) = 12

42. In each of the following �nd the equations

of the hyperbola satisfying the given condition:

vertices 

Watch Video Solution

(0, ± 6),  e =
5

3

https://dl.doubtnut.com/l/_Md0PhohUVBF3
https://dl.doubtnut.com/l/_3M2Fi9zXqcw7


43. In each of the following �nd the equations of

the hyperbola satisfying the given condition:

foci  passing through (2,3)

Watch Video Solution

(0, ± √10)

44. In each of the following �nd the equations

of the hyperbola satisfying the given condition:

foci  latus rectum

Watch Video Solution

(0, ± 12) = 36

https://dl.doubtnut.com/l/_y9TFV9icQS7X
https://dl.doubtnut.com/l/_K8tyemAB4UKj
https://dl.doubtnut.com/l/_GbixPc1Wosdp


45. Write the eccentricity of the hyperbola

Watch Video Solution

9x2 − 16y2 = 144.

46. Find the eccentricity of the hyperbola whose

latusrectum is half of its transverse axis.

Watch Video Solution

47. Write the coordinates of the foci of the

hyperbola 9x2 − 16y2 = 144.

https://dl.doubtnut.com/l/_GbixPc1Wosdp
https://dl.doubtnut.com/l/_9mwMvrwVvBR4
https://dl.doubtnut.com/l/_wAhoC8GoPjPp


Watch Video Solution

48. Write the equation of the hyperbola of

eccentricity  if it is known that the distance

between its foci is 16.

Watch Video Solution

√2

49. If the foci of the ellipse  and

the hyperbola  coincide write

the value of 

Watch Video Solution

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25

b2.

https://dl.doubtnut.com/l/_wAhoC8GoPjPp
https://dl.doubtnut.com/l/_sjw4vvlCtsLs
https://dl.doubtnut.com/l/_M9pPEtmSjdHM


50. Write the length of the latus rectum of the

hyperbola 

Watch Video Solution

16x2 − 9y2 = 144.

51. If the latus rectum through one focus

subtends a right angle at the farther vertex of

the hyperbola then its eccentricity is

Watch Video Solution

https://dl.doubtnut.com/l/_M9pPEtmSjdHM
https://dl.doubtnut.com/l/_gkAOmRrgvSNk
https://dl.doubtnut.com/l/_o0dNeyNYnrCV
https://dl.doubtnut.com/l/_QIzQ14vaeBDG


52. Write the distance between the directrices

of the hyperbola 

Watch Video Solution

x = 8secθ,  y = 8tanθ.

53. Write the equation of the hyperbola whose

vertices are  and foci at 

Watch Video Solution

( ± 3, 0) ( ± 5, 0)

54. If  are respectively the eccentricities

of the ellipse  and the hyperbola 

e1and e2

+ = 1
x2

18

y2

4

https://dl.doubtnut.com/l/_QIzQ14vaeBDG
https://dl.doubtnut.com/l/_yEFHjHupUsUJ
https://dl.doubtnut.com/l/_pOO34QoIrJLy


 then write the value of 

Watch Video Solution

− = 1,
x2

9

y2

4

2e2
1 + e2

2
.

55. Equation of het hyperbola whose vertices

are  and foci at  is a.

 b.  c. 

 d. 

Watch Video Solution

( ± 3, 0) ( ± 5, 0)

16x2 − 9y2 = 144 9x2 − 16y2 = 144

25x2 − 9y2 = 225 9x2 − 25y2 = 81

https://dl.doubtnut.com/l/_pOO34QoIrJLy
https://dl.doubtnut.com/l/_AX7fpIP9eBeq


56. If  are respectively the eccentricities

of the ellipse  and the hyperbola 

 then the relation between 

 is a.  b.  c. 

 d. 

Watch Video Solution

e1and e2

+ = 1
x2

18

y2

4

− = 1,
x2

9

y2

4

e1and e2 2e2
1 + e2

2 = 3 e2
1 + 2e2

2 = 3

2e2
1 + e2

2 = 3 e2
1 + 3e2

2 = 2

57. The distance between the directrices of the

hyperbola  a.  b. 

 c.  d. 

Watch Video Solution

x = 8secθ,  y = 8 tanθ, 8√2

16√2 4√2 6√2

https://dl.doubtnut.com/l/_tdk29RCugZ3r
https://dl.doubtnut.com/l/_fAMFJX62OdDH


Watch Video Solution

58. The equation of the conic with focus at (1,-1)

directrix along  and eccentricity 

 is a.  b.  c. 

 d. 

Watch Video Solution

x − y + 1 = 0

√2 xy = 1 2xy + 4x − 4y − 1 = 0

x2 − y2 = 1 2xy − 4x + 4y + 1 = 0

59. The eccentricity of the conic

 is a.  b.  c.  d. 

Watch Video Solution

9x2 − 16y2 = 144
5

4
4
3

4
5

√7

https://dl.doubtnut.com/l/_fAMFJX62OdDH
https://dl.doubtnut.com/l/_7Ghwz146tnre
https://dl.doubtnut.com/l/_eljvAHgwM6Mu


60. The eccentricity of the hyperbola whose

latus rectum is half of its transverse axis is a.

 b.  c.  d. none of these

Watch Video Solution

1

√2
√

2

3
√

3

2

61. The eccentricity of the hyperbola

 is a.  b.  c.  d. 

Watch Video Solution

x2 − 4y2 = 1
√3
2

√5
2

2

√3

2

√5

https://dl.doubtnut.com/l/_eljvAHgwM6Mu
https://dl.doubtnut.com/l/_LCkBwb7zdII1
https://dl.doubtnut.com/l/_nLp59JWVS8OI
https://dl.doubtnut.com/l/_HkxtdUpz4xQL


62. The foci of the hyperbola 

are a.  b.  c.  d. 

Watch Video Solution

9x2 − 16y2 = 144

( ± 4, 0) (0, ± 4) ( ± 5, 0)

(0, ± 5)

63. The distance between the foci of a hyperbola

is 16 and its eccentricity is  then equation of

the hyperbola is a.  b. 

 c.  d. 

Watch Video Solution

√2

x2 + y2 = 32

x2 − y2 = 16 x2 + y2 = 16 x2 − y2 = 32

https://dl.doubtnut.com/l/_HkxtdUpz4xQL
https://dl.doubtnut.com/l/_OZ2mr3w34LDz
https://dl.doubtnut.com/l/_k53lLGbhYMmm


64. If  is the eccentricity of the conic 

 is the eccentricity of the

conic  then a.  b. 

 c. 2<  d.

Watch Video Solution

e1

9x2 + 4y2 = 36 and e2

9x2 − 4y2 = 36 e2
1 − e2

2 = 2

e2
2 − e2

1 = 2 e2
2 − e2

1 < 3 e2
1 − e2

2 > 3

65. If the eccentricity of the hyperbola

 times the eccentricity

the ellipse  a.

b.  c.  d. 

Watch Video Solution

x2 − y2 sec2 α = 5 is √3

x2 sec2 α + y2 = 25 then α =
π

6
π

4

π

3

π

2

https://dl.doubtnut.com/l/_k53lLGbhYMmm
https://dl.doubtnut.com/l/_3lBTiF48HGGm


66. The equation of the hyperbola whose foci

are (6,4) and (-4,4) and eccentricity 2 is a.

 b. 

 c. 

 d. none of these

Watch Video Solution

− = 1
(x − 1)

2

25/4

(y − 4)
2

75/4

− = 1
(x + 1)

2

25/4

(y + 4)
2

75/4

− = 1
(x − 1)2

75/4

(y − 4)2

25/4

67. The length of the straight line 

intercepted by the hyperbola  is a.

x − 3y = 1

x2 − 4y2 = 1

https://dl.doubtnut.com/l/_3lBTiF48HGGm
https://dl.doubtnut.com/l/_BBV8omwAUKa3
https://dl.doubtnut.com/l/_LA1ET0nQNd2q


 b.  c.  d. none of these

Watch Video Solution

6

√5
3√

2

5
6√

2

5

68. The latus rectum of the hyperbola

 is a.  b.  c.  d. 

Watch Video Solution

16x2 − 9y2 = 144 16/3 32/3 8/3

4/3

69. The foci of the hyperbola  are

a.  b.  c.  d.

2x2 − 3y2 = 5

( ± 5√6, 0) ( ± 5/6, 0) ( ± √5/6, 0)

https://dl.doubtnut.com/l/_LA1ET0nQNd2q
https://dl.doubtnut.com/l/_LElRSVzLp0MZ
https://dl.doubtnut.com/l/_xX45DyWN7rLm


none of these

Watch Video Solution

70. The eccentricity the hyperbola

 is a.  . b. 

 c.  d. 

Watch Video Solution

x = (t + ), y = (t − )
a

2

1

t

a

2

1

t
√2

√3 2√3 3√2

71. The equation of the hyperbola whose centre

is  one focus is  and of eccentricity 2(6, 2) (4, 2)

https://dl.doubtnut.com/l/_xX45DyWN7rLm
https://dl.doubtnut.com/l/_6If25a0udKg0
https://dl.doubtnut.com/l/_kwPcuHPbubpb


is

(A)  

(B)  

(C)  

(D) 

Watch Video Solution

3(x − 6)2 − (y − 2)2 = 3

(x − 6)2 − 3(y − 2)2 = 1

(x − 6)2 − 2(y − 2)2 = 1

2(x − 6)2 − (y − 2)2 = 1

72. The locus of the point of intersection of the

lines 

is a hyperbola of eccentricity

a.

√3x − y − 4√3λ = 0 and √3λx + λy − 4√3 = 0

1

https://dl.doubtnut.com/l/_kwPcuHPbubpb
https://dl.doubtnut.com/l/_r7k71gxgmSby


Others

b. 

c. 

d. 

Watch Video Solution

2

3

4

1. Find the eccentricity of the hyperbola, the

length of whose conjugate    axis is  of the

length of transverse axis.

View Text Solution

3

4

https://dl.doubtnut.com/l/_r7k71gxgmSby
https://dl.doubtnut.com/l/_M4AuMBAzJvFd


2. A point moves in a plane so that its distance

PA and PB from who �xed points A and B in the

plane satisfy the relation

 then the locus of  is a.

a hyperbola b. a branch of the locus of  is c. a

parabola d. an ellipse

A. a hyperbola

B. a branch of the locus of 

C. a parabola

D. an ellipse

PA − PB = k(k ≠ 0) P

P

P

https://dl.doubtnut.com/l/_M4AuMBAzJvFd
https://dl.doubtnut.com/l/_tmfwEksTfkAY


Answer: a hyperbola

View Text Solution

https://dl.doubtnut.com/l/_tmfwEksTfkAY

