
MATHS

BOOKS - ARIHANT MATHS

HYPERBOLA

Examples

1. To �nd the equation of the hyperbola from the

de�nition that hyperbola is the locus of a point

which moves such that the di�erence of its

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xageBnMkDTf9


distances from two �xed points is constant with

the �xed point as foci

Watch Video Solution

2. Find the equation of the hyperbola whose

directrix is  focu  and

eccentricity 

Watch Video Solution

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

√3.

3. Find the lengths of the transvers and the

conjugate axis, eccentricity, the coordinates of foci,

https://dl.doubtnut.com/l/_xageBnMkDTf9
https://dl.doubtnut.com/l/_UAbxeKKYh0WV
https://dl.doubtnut.com/l/_17DleAnZn5Gw


vertices, the lengths of latus racta, and the

equations of the directrices of the following

hyperbola: 

Watch Video Solution

16x2 − 9y2 = − 144.

4. Write the eccentricity of the hyperbola whose

latus rectum is half of its transverse axis.

Watch Video Solution

5. Prove that the point

 lies on the hyperbola{ (t + ), (t − )}
a

2

1

t

b

2

1

t

https://dl.doubtnut.com/l/_17DleAnZn5Gw
https://dl.doubtnut.com/l/_5L1v50W8VJ0Q
https://dl.doubtnut.com/l/_skMFHvNsHA36


for all values of .

Watch Video Solution

t(t ≠ 0)

6. Find the equation to the hyperbola whose foci,

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

Watch Video Solution

7. Obtain the equation of a hyperbola with

coordinate axes as principal axes given that the

distances of one of its vertices from the foci are 9

and 1 units.

https://dl.doubtnut.com/l/_skMFHvNsHA36
https://dl.doubtnut.com/l/_fvZOouOA6Uaf
https://dl.doubtnut.com/l/_KxBtsHLhAw00


Watch Video Solution

8. The foci of a hyperbola coincide with the foci of

the ellipse , �nd the equation of

hyperbola if ecentricity is 2.

Watch Video Solution

+ = 1
x2

25

y2

9

9. Let two points P and Q lie on the hyperbola

,  

whose centre C be such that CP is perpendicular to

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_KxBtsHLhAw00
https://dl.doubtnut.com/l/_v3MRzflB19Xv
https://dl.doubtnut.com/l/_iRE4iAVfwx3N


CQ, 

a lt b. Then the value of  is

Watch Video Solution

+
1

CP 2

1

CQ2

10. Find the position of the point (5, -4) relative to

the hyperbola .

A. inside

B. outside

C. on the hyperbola

D. none of the above

9x2 − y2 = 1

https://dl.doubtnut.com/l/_iRE4iAVfwx3N
https://dl.doubtnut.com/l/_LquIIG4MllVc


Answer:

Watch Video Solution

11. If the line  touches the

hyperbola . Then show 

Watch Video Solution

lx + my + n = 0

− = 1
x2

a2

y2

b2

a2l2 − b2m2 = n2

12. Show that the line 

touches the ellipse  if 

x cosα + y sinα + p

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_LquIIG4MllVc
https://dl.doubtnut.com/l/_rbRvqACCfwUc
https://dl.doubtnut.com/l/_yApEsbZvnE4Z


 and the point of contact

is .

Watch Video Solution

a2 cos2 α = b2 sin2 α = p2

(a2 ), (b2 )
cosα
p

sinα

p

13. For what value of  does the line 

touches the hyperbola ?

Watch Video Solution

λ y = 2x + λ

16x2 − 9y2 = 144

14. If it is possible to draw the tangent to the

hyperbola  having slope 2, then �nd

its range of eccentricity.

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_yApEsbZvnE4Z
https://dl.doubtnut.com/l/_pLItly6bs2iq
https://dl.doubtnut.com/l/_U8UtuiI2SyFt


Watch Video Solution

15. Find the equation of the tangent to the

hyperbola  which is perpendicular to

the line .

Watch Video Solution

x2 − 4y2 = 36

x − y + 4 = 0

16. Find the equations to the common tangents to

the two hyperbolas  and 

Watch Video Solution

− = 1
x2

a2

y2

b2

− = 1
y2

a2

x2

b2

https://dl.doubtnut.com/l/_U8UtuiI2SyFt
https://dl.doubtnut.com/l/_2qRktyPCLmU4
https://dl.doubtnut.com/l/_dSqfBIZjz26S


17. PQ is a chord joining the points  and  on

the hyperbola . If ,

where  is constant, prove that PQ touches the

hyperbola 

Watch Video Solution

ϕ1 ϕ2

− = 1
x2

a2

y2

b2
ϕ1 and ϕ2 = 2α

alha

cos2 α − = 1
x2

a2

y2

b2

18. If the line  touches the

hyperbola  at the point 

, show that .

Watch Video Solution

y = mx + √a2m2 − b2

− = 1
x2

a2

y2

b2

(a secϕ, b tanϕ) ϕ = sin− 1( m)
b

a

https://dl.doubtnut.com/l/_dSqfBIZjz26S
https://dl.doubtnut.com/l/_blaHQbRa4iHF
https://dl.doubtnut.com/l/_rfg4WqEewoT0


19. A normal to the hyperbola  meets

the axes at  and lines  and  are

drawn perpendicular to the axes meeting at 

Prove that the locus of  is the hyperbola 

Watch Video Solution

− = 1
x2

a2

y2

b2

MandN MP NP

P .

P

a2x2 − b2y2 = (a2 + b2)
2

.

20. Prove that the straight line  is

a normal to the ellipse  if 

.

Watch Video Solution

lx + my + n = 0

+ = 1
x2

a2

y2

b2

+ =
a2

l2
b2

m2

(a2 − b2)
2

n2

https://dl.doubtnut.com/l/_CRqQwYh5lUc7
https://dl.doubtnut.com/l/_Zz5XKJ9Wn3Ha


21. If the normal at  on the hyperbola 

 meets the transvers axis at 

then prove that  ,

where  are the vertices of the hyperbola.

Watch Video Solution

P (θ)

− = 1
x2

a2

y2

2a2
G,

AG
.

A
′
G = a2(e4 sec2 θ − 1)

AandA'

22. Find the locus of the foot of perpendicular from

the centre upon any normal to line hyperbola

.

Watch Video Solution

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_Zz5XKJ9Wn3Ha
https://dl.doubtnut.com/l/_vcL008gmHJQf
https://dl.doubtnut.com/l/_3rMKHLfSReBn


23. The locus of the poles of the chords of the

hyperbola  which subtend a right

angle at its centre is

Watch Video Solution

− = 1
x2

a2

y2

b2

24. From the points on the circle ,

tangents are drawn to the hyperbola 

: prove that the locus of the middle-points

Watch Video Solution

x2 + y2 = a2

x2 − y2 = a2

(x2 − y2)
2

= a2(x2 + y2)

https://dl.doubtnut.com/l/_3rMKHLfSReBn
https://dl.doubtnut.com/l/_DxiytiMMSOk8
https://dl.doubtnut.com/l/_btwSPnnVNpMw


25. Prove that the locus of the middle-points of the

chords of the hyperbola  which pass

through a �xed point  is a hyperbola whose

centre is .

Watch Video Solution

− = 1
x2

a2

y2

b2

(α, β)

( , )
α

2

β

2

26. If the pair of straight lines

 be conjugate diameters

of the hyperbola , then prove that 

Watch Video Solution

Ax2 + 2Hxy + By2 = 0

− = 1
x2

a2

y2

b2

Aa2 = Bb2.

https://dl.doubtnut.com/l/_U9cSCK8yuTOG
https://dl.doubtnut.com/l/_ANjYHlU0p3o4


27. Find the asymptotes of the curve

Watch Video Solution

xy − 3y − 2x = 0.

28. The asymptotes of a hyperbola are parallel to

lines . The

hyperbola has its centre at (1, 2) and it passes

through (5, 3). Find its equation.

Watch Video Solution

2x + 3y = 0 and 3x + 2y = 0

https://dl.doubtnut.com/l/_ANjYHlU0p3o4
https://dl.doubtnut.com/l/_0OEjzPFP9WoZ
https://dl.doubtnut.com/l/_78A1xj4wQAVh


29. If the normal to the rectangular hyperbola

 at the point  meets the curve again at 

 then  has the value equal to

Watch Video Solution

xy = c2
' t'

t1 t3t1,

30. A triangle has its vertices on a rectangular

hyperbola. Prove that the orthocentre of the

triangle also lies on the same hyperbola.

Watch Video Solution

https://dl.doubtnut.com/l/_uaaOcUqfV5Pq
https://dl.doubtnut.com/l/_h5oA9m7cW21f


31. A ray emerging from the point (5, 0) is incident

on the hyperbola  at the point 

with abscissa 8. Find the equation of the re�ected

ray after the �rst re�ection if point  lies in the

�rst quadrant.

Watch Video Solution

9x2 − 16y2 = 144 P

P

32. The equation of the transverse and conugate

axes of a hyperbola are respectively

 and their

respective lengths are 4 and 6. Find the equation of

the hyperbola.

3x + 4y − 7 = 0 and 4x − 3y + 8 = 0

https://dl.doubtnut.com/l/_8UsD9MDTIxIU
https://dl.doubtnut.com/l/_FLngDItttqtb


Watch Video Solution

33. lf the eccentricity of the hyperbola

 is  times the eccentricity of

the ellipse  then a value of 

is : (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

x2 − y2(sec)2
α = 5 √3

x2(sec)2
α + y2 = 25, α

π

6

π

4

π

3

π

2

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_FLngDItttqtb
https://dl.doubtnut.com/l/_XRUagTmjd17j


Watch Video Solution

34. Find the area of the triangle formed by any

tangent to the hyperbola  with its

asymptotes.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− = 1
x2

a2

y2

b2

secλ

cos ecλ

sec2 λ

cos ec2λ

https://dl.doubtnut.com/l/_XRUagTmjd17j
https://dl.doubtnut.com/l/_IAa4z4Vu18FL


Watch Video Solution

35. The equation to the chord joining two points

 on the rectangular hyperbola 

 is: 

 

(d) 

A. 

B. 

C. 

D. 

(x1, y1)and(x2, y2)

xy = c2 + = 1
x

x1 + x2

y

y1 + y2

+ = 1
x

x1 − x2

y

y1 − y2
+ = 1

x

y1 + y2

y

x1 + x2

+ = 1
x

y1 − y2

y

x1 − x2

+ = 1
x

x1 + x2

y

y1 + y2

+ = 1
x

x1 − x2

y

y1 − y2

+ = 1
x

y1 + y2

y

x1 + x2

+ = 1
x

y1 − y2

y

x1 − x2

https://dl.doubtnut.com/l/_IAa4z4Vu18FL
https://dl.doubtnut.com/l/_Ewsx3VqkQKAx


Answer: A

Watch Video Solution

36. Area of the quadrilateral formed with the foci of

the hyperbola

 (a) 

 (b)  (c)  (d) 

A. 

B. 

C. 

− = 1 and − = − 1
x2

a2

y2

b2

x2

a2

y2

b2

4(a2 + b2) 2(a2 + b2) (a2 + b2)

(a2 + b2)
1
2

4(a2 + b2)

2(a2 + b2)

(a2 + b2

https://dl.doubtnut.com/l/_Ewsx3VqkQKAx
https://dl.doubtnut.com/l/_g0F4eHhn0yPH


D. 

Answer: B

Watch Video Solution

(a2 + b2)
1

2

37. Let ,

where , be two points on the hyperbola 

. If  is the point of intersection

of normals at P and Q. then k is equal to

A. 

B. 

P (a secθ, b tan θ) and A(a secϕ, b tanϕ)

θ + ϕ =
π

2

− = 1
x2

a2

y2

b2
(h, k)

( )
a2 + b2

a

−( )
a2 + b2

a

https://dl.doubtnut.com/l/_g0F4eHhn0yPH
https://dl.doubtnut.com/l/_42nVpLknzRLd


C. 

D. 

Answer: D

Watch Video Solution

( )
a2 + b2

b

−( )
a2 + b2

b

38. Let the major axis of a standard ellipse equals

the transverse axis of a standard hyperbola and

their director circles have radius equal to 2R and R

respectively. If  and , are the eccentricities of

the ellipse and hyperbola then the correct relation

is

e1 e2

https://dl.doubtnut.com/l/_42nVpLknzRLd
https://dl.doubtnut.com/l/_XA2JHCAfMojj


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

4e2
1 − e2

2 = 6

e2
1 − 4e2

2 = 2

4e2
2 − e2

1 = 6

e2
2 − 4e2

1 = 2

39. The tangent to the hyperbola  at the

point P intersects the x-axis at T and y- axis at T'.The

normal to the hyperbola at P intersects the x-axis at

N and the y-axis at N' . The areas of the triangles

xy = c2

https://dl.doubtnut.com/l/_XA2JHCAfMojj
https://dl.doubtnut.com/l/_GSHeIYkmqEZk


PNT and PN'T' are  and  respectively, then 

 is

A. (a)equal to 1

B. (b)depends on t

C. (c)depends on c

D. (d)equal to 2

Answer: C

Watch Video Solution

Δ Δ'

+ '
1

Δ

1

Δ

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


40. Let any double ordinate  of the hyperbol 

 be produced both sides to meet the

asymptotes in Q and Q', then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

PNP 1

− = 1
x2

9

y2

4

PQ. P 'Q

9

4

25

41

https://dl.doubtnut.com/l/_CuiOAf3yYFr8
https://dl.doubtnut.com/l/_1oo79cIYfGng


41. The coordinates of a point on the hyperbola

 which is nearest to the line 

 are (6, 3) (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

− = 1
x2

24

y2

18

3x + 2y + 1 = 0 ( − 6, − 3) 6, − 3)

( − 6, 3)

(6, 3)

( − 6, − 3)

(6, − 3)

( − 6, 3)

https://dl.doubtnut.com/l/_1oo79cIYfGng
https://dl.doubtnut.com/l/_VqxZLIiasDvh


42. For each positive integer consider the point 

with abscissa  on the curve  If 

represents the shortest distance from the point 

to the line  then  has the value

equal to:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

P

n y2 − x2 = 1. dn

P

y = x lim
n→ ∞

(ndn)

1

2√2

1

2

1

√2

0

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


43. If two tangents can be drawn the di�erent

branches of hyperbola  from 

, then

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

− = 1
x2

1

y2

4
(α, α2)

α ∈ ( − ∞, − 2)

α ∈ ( − 2, 0)

α ∈ (0, 2)

α ∈ (2, ∞)

https://dl.doubtnut.com/l/_VqxZLIiasDvh
https://dl.doubtnut.com/l/_1K86kTz2yDe3
https://dl.doubtnut.com/l/_Uba5HSC9As3y


44. If the ellipse  is

confocal with the hyperbola , then  

a. ratio of eccentricities of ellipse and hyperbola is

 

b. ratio of major axis of ellipse and transverse axis

of hyperbola is  

c. The ellipse and hyperbola cuts each other

orthogonally

d. ratio of length of latusrectumof ellipse and

hyperbola is 

A. ratio of eccentricities of ellipse and hyperbola

is 

x2 + λ2y2 = λ2a2, λ2 > 1

x2 − y2 = a2

1: √3

√3: 1

1: 3

1: √3

https://dl.doubtnut.com/l/_Uba5HSC9As3y


B. ratio of major axis of ellipse and transverse

axis of hyperbola is 

C. `The ellipse and hyperbola cuts each other

orthogonally

D. ratio of length of latusrectumof ellipse and

hyperbola is 

Answer: A::B::C

Watch Video Solution

√3: 1

1: 3

https://dl.doubtnut.com/l/_Uba5HSC9As3y


45. If the circle  intersects the

hyperbola  at four points 

 and 

then proove ,

, , =

Watch Video Solution

x2 + y2 = a2

xy = C 2

P (x1, y1), Q(x2, y2), R(x3, y3), S(x4, y4),

x1 + x2 + x3 + x4 = 0

y1 + y2 + y3 + y4 = 0 x1x2x3x4 = C 4 y1y2y3y4

C 4

46. . A straight line touches the rectangular

hyperbola  and the parabola 

. An equation of the line is

9x2 − 9y2 = 8

y2 = 32x

https://dl.doubtnut.com/l/_tAjPR554p92m
https://dl.doubtnut.com/l/_2utHnDKz5QaE


A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

9x + 3y − 8 = ∞

9x − 3y + 8 = 0

9x + 3y + 8 = 0

9x − 3y − 8 = 0

47. The di�erential equation  represents

a family of hyperbolas (except when it represents a

pair of lines) with eccentricity.

=
dx

dy

3y

2x

https://dl.doubtnut.com/l/_2utHnDKz5QaE
https://dl.doubtnut.com/l/_1u34bz3Dwm2k


A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

√
7
3

√
5

3

√
3

2

√
5

2

48. A conic C satis�es the di�erential equation

 and passes through the

point . An ellipse E which is confocal with C

(1 + y2)dx − xydy = 0

(1, 0)

https://dl.doubtnut.com/l/_1u34bz3Dwm2k
https://dl.doubtnut.com/l/_G7jhoQgUgQJg


having its eccentricity equal to   

Q. �nd the length of the latus rectum of the conic C

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
2

3

1

2

3

4

https://dl.doubtnut.com/l/_G7jhoQgUgQJg


49. A conic C satis�es the di�erential equation,

 and passes through the

point .An ellipse E which is confocal with C

having its eccentricity equal to  . �nd the

equation of the ellipse E

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(1 + y2)dx − xydy = 0

(1, 0)

√
2

3

+ = 1
x2

3

y2

1

+ = 1
x2

1

y2

3

+ = 1
x2

4

y2

9

+ = 1
x2

9

y2

4

https://dl.doubtnut.com/l/_wWm0FaBSrLcK


50. A conic C satis�es the di�erential equation

 and passes through the

point . An ellipse E which is confocal with C

having its eccentricity equal to   

Q. �nd the locus of the point of intersection of the

perpendicular tangents to the ellipse E

A. 

B. 

C. 

D. 

(1 + y2)dx − xydy = 0

(1, 0)

√
2

3

x2 + y2 = 4

x2 + y2 = 8

x2 + y2 = 10

x2 + y2 = 13

https://dl.doubtnut.com/l/_wWm0FaBSrLcK
https://dl.doubtnut.com/l/_sajAWPwOiCMx


Answer: A

Watch Video Solution

51. For the hyperbola , the normal at

point P meets the transverse axis AA' in G and the

connjugate axis BB' in g and CF be perpendicular to

the normal from the centre. Q. The value 

is equal to

A. (a)

B. (b)

C. (c)

+ = 1
x2

a2

y2

b2

PF ⋅ PG

(CB2)

4

3

2

https://dl.doubtnut.com/l/_sajAWPwOiCMx
https://dl.doubtnut.com/l/_eh0vLgvOE0Is


D. (d)

Answer: D

Watch Video Solution

1

52. For the hyperbola , the normal at

point P meets the transverse axis AA' in G and the

connjugate axis BB' in g and CF be perpendicular to

the normal from the centre. Q. The value 

is equal to

A. 

B. 

+ = 1
x2

a2

y2

b2

PF ⋅ Pg

(CA)
2

(CF )
2

https://dl.doubtnut.com/l/_eh0vLgvOE0Is
https://dl.doubtnut.com/l/_tsjvIQ5jPs94


C. 

D. 

Answer: A

Watch Video Solution

(CB)2

CA ⋅ CB

53. For the hyperbola , the normal at

point P meets the transverse axis AA' in G and the

connjugate axis BB' in g and CF be perpendicular to

the normal from the centre. Q. Locus of middle-

point of G and g is a hyperbola of eccentricity

A. 

+ = 1
x2

a2

y2

b2

1

√e2 − 1

https://dl.doubtnut.com/l/_tsjvIQ5jPs94
https://dl.doubtnut.com/l/_GHTGMvECPnEe


B. 

C. 

D. 

Answer: B

Watch Video Solution

e

√e2 − 1

2(√e2 − 1)

e

2

54. The equation of transverse axis of hyperbola

(passing through origin) having asymptotes

 is 

then the value of  is ___

3x − 4y = 1 and 4x − 3y = 6

ax + by − c = 0, a, b ∈ N and gcd(a, b, c) = 1

a + b + c

https://dl.doubtnut.com/l/_GHTGMvECPnEe
https://dl.doubtnut.com/l/_TyRxJt31ueyj


Watch Video Solution

55. If a variable line has its intercepts on the

coordinate axes  where  are the

eccentricities of a hyperbola and its conjugate

hyperbola, then the line always touches the circle

 where  1 (b) 2 (c) 3 (d) cannot

be decided

Watch Video Solution

eande ′ , and
e

2
e ,

2

x2 + y2 = r2, r =

56. Statement-I Director circle of hypebola

 is de�ned only when .  − + 1 = 0
x2

a2

y2

b2
b ≥ a

https://dl.doubtnut.com/l/_TyRxJt31ueyj
https://dl.doubtnut.com/l/_A5x87r1Is70C
https://dl.doubtnut.com/l/_m9lH16vIwVHS


Statement-II Director circle of hyperbola

 is .

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: B

− = 1
x2

25

y2

9
x2 + y2 = 16

https://dl.doubtnut.com/l/_m9lH16vIwVHS


Watch Video Solution

57. Statement 1 : If a circle  intersects a

hyperbola  at four points, three of them

being (2, 2), (4, 1) and  then the

coordinates of the fourth point are  . 

Statement 2 : If a circle  intersects a

hyperbola  at  and  then 

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

S = 0

xy = 4

(6, ),
2

3

( , 16)
1

4

S = 0

xy = c2 t1, t2, t3, t4

t1t2t3t4 = 1

https://dl.doubtnut.com/l/_m9lH16vIwVHS
https://dl.doubtnut.com/l/_TEmBcazaqTnR


B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: D

Watch Video Solution

58. Prove that the perpendicular focal chords of a

rectangular hyperbola are equal.

W t h Vid S l ti

https://dl.doubtnut.com/l/_TEmBcazaqTnR
https://dl.doubtnut.com/l/_9LU2ZfM9h2Ei


Watch Video Solution

59. The normal at three points P, Q, R on a

rectangular hyperbola intersect at a point T on the

curve. Prove that the centre of the hyperbola is the

centroid of the triangle PQR.

Watch Video Solution

60. Find the equation of the hyperbola, whose

asymptotes are the straight lines

 and which

passes through the point (1-1).

(x + 2y + 3) = 0, (3x + 4y + 5) = 0

https://dl.doubtnut.com/l/_9LU2ZfM9h2Ei
https://dl.doubtnut.com/l/_OxgQtKYEZ0Ct
https://dl.doubtnut.com/l/_n0o7ajE73gJq


Watch Video Solution

61. Evaluate 

Watch Video Solution

4! − 2!

2

62. A circle with centre  and of variable

radius cuts the rectangular hyperbola

 at the points . Prove that

the locus of the centroid of triangle PQR is

.

Watch Video Solution

(3α, 3β)

x2 − y2 = 9a2 P , Q, S, R

(x − 2α)
2

− (y − 2β)
2

= a2

https://dl.doubtnut.com/l/_n0o7ajE73gJq
https://dl.doubtnut.com/l/_McGIbLtyyxM3
https://dl.doubtnut.com/l/_HbvUBE0adWLe


Example

1. Show that the equation

 represent a

hyperbola. Find the coordinate of the centre,

lenghts of transverse and conjugate axes,

eccentricity, latusrectum, coordinates of foci and

vertices of the hyperbola.

Watch Video Solution

7x2 − 9y2 + 54x − 28y − 116 = 0

2. If SY and S'Y' be drawn perpendiculars from foci

to any tangent to a hyperbola. Prove that y and Y'

https://dl.doubtnut.com/l/_o9lEPBLQXa59
https://dl.doubtnut.com/l/_1FTxgGhJE4Y7


lie on the auxiliary circle and that product of these

perpendicular is constant.

Watch Video Solution

3. IF=f the diameter through any point any point P

of a parabola meets any chord in A and the tangent

at the end of the chord meets the diameter in B

and C. then prove that .

Watch Video Solution

PA2 = PB. PC

https://dl.doubtnut.com/l/_1FTxgGhJE4Y7
https://dl.doubtnut.com/l/_b7JCBPh8lwKE


4. For the hyperbola , prove that the

triangle CPD is isosceles and has constant area,

where CP and CD are a pair of its conjugate

diameter.

Watch Video Solution

x2 − y2 = a2

5. If the lines  passes through the

extremities of a pair of conjugate diameters of the

hyperbola , show that 

.

Watch Video Solution

lx + my + n = 0

− = 1
x2

a2

y2

b2

a2l2 − b2m2 = 0

https://dl.doubtnut.com/l/_a2lpjxM7ZqZw
https://dl.doubtnut.com/l/_OPAGnfyyU3h9


6. If any tangent to the hyperbola 

with centre C, meets its director circle in P and Q,

show that CP and CQ are conjugate semi-diameters

of the hyperbola.

Watch Video Solution

− = 1
x2

a2

y2

b2

7. Show that the tangent at any point of a

hyperbola cuts o� a triangle of constant area from

the asymptotes and that the portion of it

intercepted between the asymptotes is bisected at

the point of contact.

W t h Vid S l ti

https://dl.doubtnut.com/l/_bgwuplzIORSQ
https://dl.doubtnut.com/l/_mLMY1T753rxT


Jee Type Solved Examples Matching Type Questions

Jee Type Solved Examples Subjective Type Questions

Watch Video Solution

1. Find the  term of the G.P ,whose  term is 32

and the common ratio is 3.

Watch Video Solution

8th 4th

1. Consider hyperbola xy = 22 to �nd the equation of

tangent at point (2, 11) .

https://dl.doubtnut.com/l/_mLMY1T753rxT
https://dl.doubtnut.com/l/_GczeCMkexCPY
https://dl.doubtnut.com/l/_GVNKhVdd5Xc8


Watch Video Solution

2. The tangent at the point P of a rectangular

hyperbola meets the asymptotes at L and M and C

is the centre of the hyperbola. Prove that

.

Watch Video Solution

PL = PM = PC

3. Evaluate (2! + 3!)

Watch Video Solution

https://dl.doubtnut.com/l/_GVNKhVdd5Xc8
https://dl.doubtnut.com/l/_Ztvz0bY1M9aD
https://dl.doubtnut.com/l/_D71UfqtRwuvw
https://dl.doubtnut.com/l/_VDk6Kja7uKoD


4. The vertex of the parabola  is

Watch Video Solution

y2 = 4ax

5. If the normals at four points

 on the rectangular

hyperbola , meet at the point Q(h, k), then

prove that 

Watch Video Solution

P (xiyi), i = 1, 2, 3, 4

xy = c2

x1 + x2 + x3 + x4 = h

6. Find the �rst �ve terms of the following sequence

and obtain the corresponding series :

https://dl.doubtnut.com/l/_VDk6Kja7uKoD
https://dl.doubtnut.com/l/_X80pVuVQmg6v
https://dl.doubtnut.com/l/_0f9qeIB47u60


Exercise For Session 1

Watch Video Solution

a1 = a2 = 3, an = an− 2 + 1, n ≥ 3

1. The eccentricity of the conic represented by

 is 1 (b)  (c) 2 (d) 

A. 

B. 

C. 

D. 

x2 − y2 − 4x + 4y + 16 = 0 √2
1

2

1

1

2

−1

√2

https://dl.doubtnut.com/l/_0f9qeIB47u60
https://dl.doubtnut.com/l/_xqfSwJ6O6E7o


Answer: D

Watch Video Solution

2. If  and  represent the eccentricity of the

curves  and 

respectively . Then  is equal to

A. 

B. 

C. 

D. 

e1 e2

6x2 − 9y2 = 144 9x2 − 16y2 = 144

+
1

e2
1

1

e2
2

e2
1 − e2

2 = 1

e2
1 − e2

2 < 3

e2
1 − e2

2 = 3

e2
1 − e2

2 > 3

https://dl.doubtnut.com/l/_xqfSwJ6O6E7o
https://dl.doubtnut.com/l/_fxOW3p9osbAL


Answer: B

Watch Video Solution

3. The transverse axis of a hyperbola is of length 

and a vertex divides the segment of the axis

between the centre and the corresponding focus in

the ratio  The equation of the hyperbola is

A. 

B. 

C. 

D. 

2a

2: 1.

4x2 − 5y2 = 4a2

4x2 − 5y2 = 5a2

5x2 − 4y2 = 4a2

5x2 − 4y2 = 5a2

https://dl.doubtnut.com/l/_fxOW3p9osbAL
https://dl.doubtnut.com/l/_X92xvhemkBKN


Answer: D

Watch Video Solution

4. The eccentricity of the hyperbola whose latus-

rectum is 8 and length of the conjugate axis is

equal to half the distance between the foci, is

A. 

B. 

C. 

D. 

2

√3

3

√3

4

√3

5

√3

https://dl.doubtnut.com/l/_X92xvhemkBKN
https://dl.doubtnut.com/l/_MAIztSG3mzpO


Answer: A

Watch Video Solution

5. The straight line  will touch the

hyperbola  if

A. 

B. 

C. 

D. 

Answer: D

x + y = √2P

4x2 − 9y2 = 36

p2 = 2

p2 = 5

p2 =
2

5

p2 =
2

5

https://dl.doubtnut.com/l/_MAIztSG3mzpO
https://dl.doubtnut.com/l/_GbEDTIlK5SSI


Watch Video Solution

6. The equation of the tangent parallel to

 is

A. 

B. 

C. 

D. x+y+2=0`

Answer: A

Watch Video Solution

y − x + 5 = 0  drawan to − = 1
x2

3

y2

2

x − y − 1 = 0

x − y + 2 = 0

x + y − 1 = 0

https://dl.doubtnut.com/l/_GbEDTIlK5SSI
https://dl.doubtnut.com/l/_VtgmJ3r74FTu


7. If e and e' are the eccentricities of the hyperbola

 and , then the point 

 lies on the circle:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− = 1
x2

a2

y2

b2
− = 1

y2

b2

x2

a2

( , )
1

e

1

e'

x2 + y2 = 1

x2 + y2 = 2

x2 + y2 = 3

x2 + y2 = 4

https://dl.doubtnut.com/l/_LVPIoTIJ5wQx
https://dl.doubtnut.com/l/_LI1r1ULdstUK


8. If e and e' are the eccentricities of the ellipse

 and the hyperbola 

respectively , then ee' is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

5x2 + 9y2 = 45 5x2 − 4y2 = 45

−1

1

−4

9

https://dl.doubtnut.com/l/_LI1r1ULdstUK


9. The equation  represents

A. a hyperbola if 

B. an ellipse if 

C. a hyperbola if 

D. an ellipse if 

Answer: C::D

Watch Video Solution

+ = 1
x2

10 − λ

y2

6 − λ

λ < 6

λ > 6

6 < λ < 10

0 < λ < 6

https://dl.doubtnut.com/l/_JSE1ixKa6Gqd


10. Find the centre, eccentricity, foci and directrices

of the hyperbola : 

A. 

B. 

C. 

D. 

Answer: (c)

Watch Video Solution

x2 − 3y2 − 2x = 8.

2

√3

√3

2

√2

https://dl.doubtnut.com/l/_PVnALs3H3R93


11. For hyperbola  which

of the following remains constant with change in

A. abscissae of vertices

B. abscissae of foci

C. eccentricity

D. directrix

Answer: B

Watch Video Solution

x2 sec2 α − y cos ec2α = 1,

'α'

https://dl.doubtnut.com/l/_8POcCbFxSpgx


12. If the foci of the ellipse  and the

hyperbola  coincide, then �nd

the value 

A. `1

B. 

C. 

D. 

Answer: (c)

Watch Video Solution

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25

b2

5

7

9

https://dl.doubtnut.com/l/_dECjuIdm6Bb5
https://dl.doubtnut.com/l/_gVYEa3NfHnyT


13. Find the standard equation of hyperbola in each

of the following cases: 

(i) Distance between the foci of hyperbola is 16 and

its eccentricity is   

(ii) Vertices of hyperbola are  and foci of

hyperbola are .  

(iii) Foci of hyperbola are  and it passes

through the point (2,3). 

(iv) Distance of one of the vertices of hyperbola

from the foci are 3 and 1.

Watch Video Solution

√2.

( ± 4, 0)

( ± 6, 0)

(0, ± √10)

https://dl.doubtnut.com/l/_gVYEa3NfHnyT


14. Find the equation of the hyperbola whose foaci

are  and eccentricity 3.

Watch Video Solution

(0, 5) and ( − 2, 5)

15. Prove that the straight lines

 where 

are given positive real numbers and  is a

parameter, always meet on a hyperbola.

Watch Video Solution

− = m and + = ,
x

a

y

b

x

a

y

b

1

m
a and b

'm'

https://dl.doubtnut.com/l/_dyDbJPrMAMMv
https://dl.doubtnut.com/l/_GkkRdRxAkXKo


16. Find the centre, eccentricity and length of axes

of the hyperbola .

Watch Video Solution

3x2 − 5y2 − 6x + 20y − 32 = 0

17. The eccentricity of the conjugate hyperbola of

the hyperbola  is (a) 2 (b)  (c) 4

(d) 

Watch Video Solution

x2 − 3y2 = 1 2√3

4
5

https://dl.doubtnut.com/l/_EaLUlzMi9Cjs
https://dl.doubtnut.com/l/_GeqUQs24ox8q


Exercise For Session 2

18. If the line  touches the hyperbola 

, then =

Watch Video Solution

y = 3x + λ

9x2 − 5y2 = 45 λ

19. Find the equation of tangents to the curve

 which are parallel to 

Watch Video Solution

4x2 − 9y2 = 1 4y = 5x + 7.

https://dl.doubtnut.com/l/_HIiQg3i2mRSq
https://dl.doubtnut.com/l/_NAK0C8XL477n


1. Find the equation of tangent to the hyperbola

 perpendicular to the line 

Watch Video Solution

16x2 − 25y2 = 400

x − 3y = 4.

2. If  and  cut

orthogonally, then the value of p is

A. 

B. 

C. 

4x2 + py2 = 45 x2 − 4y2 = 5

1

9

1

3

9

https://dl.doubtnut.com/l/_4TYG6cLB3K0X
https://dl.doubtnut.com/l/_pI71kFnjSH4h


D. 

Answer: C

Watch Video Solution

18

3. If the tangent at the point  to

the hyperbola  is parallel to 

, then the value of , is

A. 

B. 

C. 

(2 secθ, 3 tan θ)

− = 1
x2

4

y2

9

3x − 4y + 4 = 0 θ

π

6

π

4

π

3

https://dl.doubtnut.com/l/_pI71kFnjSH4h
https://dl.doubtnut.com/l/_aQCPZPYYcp4H


D. 

Answer: A

Watch Video Solution

5π

12

4. If the line  touches the hyperbola 

 , then the point of contact is 

 (b)   (d) 

A. 

B. 

2x + √6y = 2

x2 − 2y2 = 4

( − 2, √6) ( − 5, 2√6) ( , )
1

2

1

√6

(4, − √6)

( − 2, √6)

( − 5, 2√6)

https://dl.doubtnut.com/l/_aQCPZPYYcp4H
https://dl.doubtnut.com/l/_CM88BzYmF5n6


C. 

D. 

Answer: D

Watch Video Solution

( ,
1

2

1

√6

(4, − √6)

5. Find the equation of the chord of the hyperbola

 which is bisected at the point

(5, 3).

A. 

B. 

25x2 − 16y2 = 400

115x − 47y = 434

125x − 48y = 481

https://dl.doubtnut.com/l/_CM88BzYmF5n6
https://dl.doubtnut.com/l/_fezcTe1cmT2t


C. 

D. 

Answer: B

Watch Video Solution

127x − 49y = 488

155x − 67y = 574

6. Find the value of  for which  is

tangent to the hyperbola 

A. 

B. 

C. 

m y = mx + 6

− = 1
x2

100

y2

49

√
17

20

−√
17
21

√
20

17

https://dl.doubtnut.com/l/_fezcTe1cmT2t
https://dl.doubtnut.com/l/_VlXqavAL9kj8


D. 

Answer: A

Watch Video Solution

−√
21

17

7. P is a point on the hyperbola , and

N is the foot of the perpendicular from P on the

transverse axis. The tantent to the hyperbola at P

meets the transverse axis at T. If O is the centre of

the hyperbola, then OT.ON is equal to

A. 

B. 

− = 1
x2

a2

y2

b2

a2

b2

https://dl.doubtnut.com/l/_VlXqavAL9kj8
https://dl.doubtnut.com/l/_r3Sa3OLb3Pk2


C. 

D. `b^(2)la

Answer: A

Watch Video Solution

e2

8. Find the �rst �ve terms of the following sequence

Watch Video Solution

a1 = a2 = 1, an = an− 1 + an− 2, n ≥ 3

https://dl.doubtnut.com/l/_r3Sa3OLb3Pk2
https://dl.doubtnut.com/l/_YTYs4c1sN0ng


9. Find the �rst �ve terms of the following sequence

whose term is 

Watch Video Solution

nth an = 5n + 3

10. The tangent at a point  on the hyperbola 

 passes through the point 

and the normal at  passes through the point 

 . Then the eccentricity of the hyperbola

is

A. 

B. 

P

− = 1
x2

a2

y2

b2
(0, − b)

P

(2a√2, 0)

5

4

3
2

https://dl.doubtnut.com/l/_UsontfdNZWKJ
https://dl.doubtnut.com/l/_fxOwozTSBbCU


C. 

D. 

Answer: C

Watch Video Solution

√2

2√2

11. A tangent to the hyperbola  cuts

the ellipse  at  . Show that

the locus of the midpoint of  is 

Watch Video Solution

− = 1
x2

a2

y2

b2

+ = 1
x2

a2

y2

b2
PandQ

PQ

( + )
2

= − .
x2

a2

y2

b2

x2

a2

y2

b2

https://dl.doubtnut.com/l/_fxOwozTSBbCU
https://dl.doubtnut.com/l/_MBzqPAg1QmE6


12. A line through the origin meets the circle

 at P and the hyperbola 

at Q. Prove that the locus of the point of

intersection of tangent at P to the circle with the

tangent at Q to the hyperbola is a straight line.

Watch Video Solution

x2 + y2 = a2 x2 − y2 = a2

13. Find the  term of the following sequence

whose  term is 

Watch Video Solution

6th

nth an = 4n2 + 7

https://dl.doubtnut.com/l/_XvPMvfty6IsW
https://dl.doubtnut.com/l/_GSje1RGumHsc
https://dl.doubtnut.com/l/_RMOVOVIVLu5I


Exercise For Session 3

14. Chords of the hyperbola,  touch

the parabola, . Prove that the locus of

their middlepoints is the curve,  .

Watch Video Solution

x2 − y2 = a2

y2 = 4ax

y2(x − a) = x3

1. The diameter of  which is

conjugate to  is

A. 

B. 

16x2 − 9y2 = 144

x = 2y

y = x
16

9

y = x
32

9

https://dl.doubtnut.com/l/_RMOVOVIVLu5I
https://dl.doubtnut.com/l/_yFP9x3bgbzA0


C. 

D. 

Answer: B

Watch Video Solution

x = y
16

9

x = y
32

9

2. Tangents drawn from a point on the circle

 to the hyperbola   

then tangents are at angle

A. (a) 

B. (b) 

x2 + y2 = 9 − = 1,
x2

25

y2

16

π

6

π

4

https://dl.doubtnut.com/l/_yFP9x3bgbzA0
https://dl.doubtnut.com/l/_2FUozzHQZVnX


C. (c) 

D. (d) 

Answer: D

Watch Video Solution

π

3

π

2

3. If

and  then H, A and C are in

A. (a) AP

B. (b) GP

H = − − 1 = 0, C = − + 1 = 0
x2

a2

y2

b2

x2

a2

y2

b2

A = − = 0
x2

a2

y2

b2

https://dl.doubtnut.com/l/_2FUozzHQZVnX
https://dl.doubtnut.com/l/_rZFkBjGMkRPv


C. (c) HP

D. (d) AGP

Answer: A

Watch Video Solution

4. Find the angle between the asymptotes of the

hyperbola .

A. 

B. 

C. 

− = 1
x2

16

y2

9

tan− 1( )
2

3

tan− 1( )
3
2

2 tan− 1( )
2

3

https://dl.doubtnut.com/l/_rZFkBjGMkRPv
https://dl.doubtnut.com/l/_TVjxhA6SXObP


D. 

Answer: D

Watch Video Solution

2 tan− 1( )
3

2

5. If  and , are the eccentricities of the

hyperbolas  and , then 

 is equal to

A. a) 

B. b) 

C. c) 

e e1

xy = c2 x2 − y2 = c2

e2 + e2
1

2

4

6

https://dl.doubtnut.com/l/_TVjxhA6SXObP
https://dl.doubtnut.com/l/_aBoYT4AKUUTL


D. d) 

Answer: D

Watch Video Solution

8

6. Find the product of the length of perpendiculars

drawn from any point on the hyperbola

 to its asymptotes.

A. 

B. 

C. 

x2 − 2y2 − 2 = 0

1

2

2

2

3

https://dl.doubtnut.com/l/_aBoYT4AKUUTL
https://dl.doubtnut.com/l/_QsqINXXCJfsu


D. 

Answer: C

Watch Video Solution

3

2

7. The number of points on the hyperbola

 from which mutually perpendicular

tangents can be drawn to the circle 

is/are (a)0 (b) 2 (c) 3 (d) 4

A. 

B. 

− = 3
x2

a2

y2

b2

x2 + y2 = a2

0

2

https://dl.doubtnut.com/l/_QsqINXXCJfsu
https://dl.doubtnut.com/l/_a7l7T1hdfLws


C. 

D. 

Answer: A

Watch Video Solution

3

4

8. If the sum of the slopes of the normal from a

point  to the hyperbola  is equal to 

 , then the locus of point  is (a) 

 (b)  (c)  (d) none of

these

A. 

P xy = c2

λ(λ ∈ R+ ) P

x2 = λc2 y2 = λc2 xy = λc2

x2 = λc2)

https://dl.doubtnut.com/l/_a7l7T1hdfLws
https://dl.doubtnut.com/l/_xYHvBgkoNyPP


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y2 = λc2)

xy = λc2

9. If  is the equation of the hyperbola 

 , then the

value of  for which  represents its

asymptotes is (a)  (b)  (c)  (d) 18

S = 0

x2 + 4xy + 3y2 − 4x + 2y + 1 = 0

K S + K = 0

20 −16 −22

https://dl.doubtnut.com/l/_xYHvBgkoNyPP
https://dl.doubtnut.com/l/_FToHpEjCrrof


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

20

18

−16

−22

10. A ray emanating from the point  is

incident on the hyperbola  at

the point P with abscissa10.Find the equation of a

(√41, 0)

16x2 − 25y2 = 400

https://dl.doubtnut.com/l/_FToHpEjCrrof
https://dl.doubtnut.com/l/_dqzd8tvbRexa


re�ected ray after �rst re�ection and point P lies in

2nd quadrant is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4√3 − (10 − √41)y + 4√123 = 0

4√3 + (10 − √41)y − 4√123 = 0

4√3 + (10 − √41)y + 4√123 = 0

4√3 − (10 − √41)y − 4√123 = 0

https://dl.doubtnut.com/l/_dqzd8tvbRexa


11. If a ray of light incident along the line

 gets re�ected from the

hyperbola  then its re�ected ray

goes along the line

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

3x + (5 − 4√2)y = 15

− = 1,
x2

16

y2

9

x√2 − y + 5 = 0

y√2 − x + 5 = 0

y√2 − x − 5 = 0

https://dl.doubtnut.com/l/_TjkYTmpun6IC


12. The equation of the transvers and conjugate

axes of a hyperbola are, respectively,

 and  , and their

respective lengths are  and  The equation

of the hyperbola is

a)   

b)   

c)   

d)

A. 

B. 

C. 

x + 2y − 3 = 0 2x − y + 4 = 0

√2 .
2

√3

(x + 2y − 3)
2

− (2x − y + 4)
2

= 1
2

5

3

5

(x − y − 4)
2

− (x + 2y − 3)
2

= 1
2

5

3

5

(2x − y + 4)
2

− (x + 2y − 3)
2

= 1
2

5

3

5

2(x + 2y − 3)
2

− 3(2x − y + 4)
2

= 1

2(x + 2y − 3)
2

− 3(2x − y + 4)
2

= 5

2(2x − y + 4)
2

− 3(x + 2y − 3)
2

= 5

2(x + 2y − 3)
2

− 3(2x − y + 4)
2

= 1

https://dl.doubtnut.com/l/_yHELX8xUS6We


D. 

Answer: B

Watch Video Solution

2(2x − y + 4)2 − 3(x + 2y − 3)2 = 1

13. Find the equation of that diameter which

bisects the chord  of the hyperbola 

.

Watch Video Solution

7x + y − 2 = 0

− = 1
x2

3

y2

7

https://dl.doubtnut.com/l/_yHELX8xUS6We
https://dl.doubtnut.com/l/_YY9rpCbxfl5M


14. Find the equation of the hyperbola which has

 and  as its

asymptotes and which passes through the origin.

Watch Video Solution

3x − 4y + 7 = 0 4x + 3y + 1 = 0

15. The asymptotes of the hyperbola centre of the

point  are parallel to the lines 

. If the hyperbola

passes through the points , show that its

equation is 

Watch Video Solution

(1, 2)

2x + 3y = 0 and 3x + 2y = 0

(5, 3)

(2x + 3y − 8)(3x + 2y + 7) = 154

https://dl.doubtnut.com/l/_hMu0yTYmXwk5
https://dl.doubtnut.com/l/_yBXAe0436ZE4


16. If the pair of straight lines

 be conjugate diameters

of the hyperbola , then prove that 

Watch Video Solution

Ax2 + 2Hxy + By2 = 0

− = 1
x2

a2

y2

b2

Aa2 = Bb2.

17. A circle cuts the rectangular hyperbola 

in the points .  

Prove that 

Watch Video Solution

xy = 1

(xr, yr), r = 1, 2, 3, 4

x1x2x3x4 = y1y2y3y4 = 1

https://dl.doubtnut.com/l/_AiSIAePcnn5z
https://dl.doubtnut.com/l/_ZgM9geIAgFsb


Exercise Single Option Correct Type Questions

1. P is any point on the hyperbola . If 

 are the foci of the hyperbola and 

. Where O is the origin, then 

 is equal to

A. 

B. 

C. 

D. 

Answer: A

x2 − y2 = a2

F1 and F2

PF1 ⋅ PF2 = λ(OP )2

λ

1

√2

2

3

https://dl.doubtnut.com/l/_4Anp7YtrIGIW


Watch Video Solution

2. If the sum of the slopes of the normal from a

point P to the hyperbola  is equal to 

, then the locus of point P is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

xy = c2

λ(λ ∈ R)

x2 − y2 = λc2

y2 = λc2)

xy = λc2

x2 = λc2

https://dl.doubtnut.com/l/_4Anp7YtrIGIW
https://dl.doubtnut.com/l/_KX5yNcw99Z9d


3. If  be a rectangular hyperbola whose

branches lie only in the second and fourth

quadrant, then

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

xy = λ2 − 9

|λ| ≥ 3

|λ| < 3

λ ∈ R − { − 3, 3}

https://dl.doubtnut.com/l/_KX5yNcw99Z9d
https://dl.doubtnut.com/l/_49lOofYt6isq


4. If there are two points  on rectangular

hyperbola  such that abscissa of 

ordinate of  then locusof point of intersection

of tangents at  is (a)  (b) 

 (c)  (d) non of these

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A and B

xy = c2 A =

B,

A and B y2 − x2 = 2c2

y2 − x2 =
c2

2
y = x

y2 = x2 + 2c2

y2 = x2 +
c2

2

y = x

y = 3x

https://dl.doubtnut.com/l/_suC0XTHkwPdo


5. A series of hyperbola are drawn having a

common transverse axis of length 2a. Prove that

the locus of point P on each hyperbola, such that

its distance from the transverse axis is equal to its

distance from an asymptote, is the curve

 then  equals

A. 

B. 

C. 

D. 

(x2 − y2)
2

= λx2(x2 − a2), λ

(x2 − y2)
2

= 4x2(x2 − a2)

(x2 − y2)
2

= x2(x2 − a2)

(x2 − y2)
2

= 4y2(x2 − a2)

(x2 − y2)
2

= y2(x2 − a2)

https://dl.doubtnut.com/l/_suC0XTHkwPdo
https://dl.doubtnut.com/l/_mmUZauhrcR1a


Answer: A

Watch Video Solution

6. If a rectangular hyperbola 

cuts a circle  at

points  and , then the

value of  is equal to

A. a) 

B. b) 

C. c) 

D. d) 

(x − 1)(y − 2) = 4

x2 + y2 + 2gx + 2fy + c = 0

(3, 4), (5, 3), (2, 6) ( − 1, 0)

(g + f)

−3

−9

8

9

https://dl.doubtnut.com/l/_mmUZauhrcR1a
https://dl.doubtnut.com/l/_FsFmA1TnB5H6


Answer: A

Watch Video Solution

7. If  ae rational numbers and the roots of 

 are eccentricities of a parabola and a

rectangular hyperbola, where

 b.  c.  d. 

A. 

B. 

C. 

p, q, r, s

f(x) = 0

f(x0 = px3 + qx2 + rx + s, thenp + q + r + s =

p −p 2p 0

−1

0

1

https://dl.doubtnut.com/l/_FsFmA1TnB5H6
https://dl.doubtnut.com/l/_fnls3XTlpgAd


D. data inadequate

Answer: B

Watch Video Solution

8. From a point on the line ,

c(parameter), tangents are drawn to the hyperbola

 such that chords of contact pass

through a �xed point . Then ,  is equal to

A. 

B. 

y = x + c

− = 1
x2

2

y2

1

(x1, y1)
x1

y1

2

3

https://dl.doubtnut.com/l/_fnls3XTlpgAd
https://dl.doubtnut.com/l/_gZ8iLPQuw0N2


C. 

D. None of these

Answer: A

Watch Video Solution

4

9. Find the  term of the following sequence

whose  term is 

Watch Video Solution

11th

nth an = ( − 1)n+ 1(5n − 10)

https://dl.doubtnut.com/l/_gZ8iLPQuw0N2
https://dl.doubtnut.com/l/_ncDOW3zkZkfh


10. The number of points outside the hyperbola

 from where two perpendicular

tangents can be drawn to the hyperbola are:

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

− = 1
x2

9

y2

16

0

1

2

https://dl.doubtnut.com/l/_jRz5pjHmSXKs
https://dl.doubtnut.com/l/_cesEydePyPqO


11. Let  be two

�xed points. A point C moves such that

  

Thus, locus of C is a hyperbola, distance between

whose foci is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = ( − 3, 4) and B = (2, − 1)

tan( ∠ABC) : tan( ∠BAC) = 3: 1
1
2

1
2

5

5√2

5

2

5

√2

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


12. A point P is taken on the right half of the

hyperbola  having its foci as 

. If the internal angle bisector of the

angle  cuts the x-axis at poin  then

range of  is

A. a. 

B. b. 

C. c. 

D. d. 

Answer: C

Watch Video Solution

− = 1
x2

a2

y2

b2

S1 and S2

∠S1PS2 Q(α, 0)

α

[ − a, a]

[0, a]

(0, a]

[ − a, 0]

https://dl.doubtnut.com/l/_0MOOPSFJAoXh


13. If the angle between the asymptotes of

hyperbola  is  and the product

of perpendiculars drawn from the foci upon its any

tangent is 9, then the locus of the point of

intersection of perpendicular tangents of the

hyperbola can be  (b) 

 (d) 

A. 

B. 

C. 

− = 1
x2

a2

y2

b2
1200

x2 + y2 = 6 x2 + y2 = 9

x2 + y2 = 3 x2 + y2 = 18

x2 + y2 = 3

x2 + y2 = 6

x2 + y2 = 9

https://dl.doubtnut.com/l/_0MOOPSFJAoXh
https://dl.doubtnut.com/l/_XlsZB6sr93IJ


D. 

Answer: D

Watch Video Solution

x2 + y2 = 18

14. If  , then the chord joining the

points  and  for the hyperbola 

passes through which of the following points?

Focus (b) Center One of the endpoints of the

transverse exis. One of the endpoints of the

conjugate exis.

A. focus

α + β = 3π

α β − = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_XlsZB6sr93IJ
https://dl.doubtnut.com/l/_owQRmXaeyd5p


B. centre

C. one of the end point of the transverse axis

D. one of the end of the conjugate axis

Answer: B

Watch Video Solution

15. If  and  cut

at right angles, then:

A. 

B. 

+ = 1(a > b)
x2

a2

y2

b2
x2 − y2 = c2

a2 + b2 = 2c2

b2 − a2 = 2c2

https://dl.doubtnut.com/l/_owQRmXaeyd5p
https://dl.doubtnut.com/l/_UpIZeYUKvp5H


C. 

D. 

Answer: C

Watch Video Solution

a2 − b2 = 2c2

a2b2 = 2c2

16. Find the  term of the following sequence

whose  term is 

Watch Video Solution

15th

nth an = ( − 1)n+ 1(2n − 5)

https://dl.doubtnut.com/l/_UpIZeYUKvp5H
https://dl.doubtnut.com/l/_UM080lVi2omm


17. An ellipse has eccentricity  and one focus at

the point P . Its one directrix is the

common tangent nearer to the point P, to the circle

 and the hyperbola . The

equation of the ellipse is standard form is

Watch Video Solution

1

2

( , 1)
1

2

x2 + y2 = 1 x2 − y2 = 1

18. The equation of the line passing through the

centre of a rectangular hyperbola is .

If one of its asymptotoes is , the

equation of the other asymptote is

x − y − 1 = 0

3x − 4y − 6 = 0

https://dl.doubtnut.com/l/_a6kByXEckmkH
https://dl.doubtnut.com/l/_16BdLblFg69Q


A. 

B. 

C. 

D. 4x+3y-17=0

Answer: B

Watch Video Solution

4x − 3y + 8 = 0

4x + 3y + 17 = 0

3x − 2y + 15 = 0

19. The condition that a straight line with slope m

will be normal to parabola  as well as a

tangent to rectangular hyperbola  is

y2 = 4ax

x2 − y2 = a2

https://dl.doubtnut.com/l/_16BdLblFg69Q
https://dl.doubtnut.com/l/_pRaTyCVB7e0w


A. a) 

B. b) 

C. c) 

D. d) 

Answer: D

Watch Video Solution

m6 − 4m2 + 2m − 6y = 0

m4 + 3m3 + 2m + 1 = 0

m6 − 2m = 0

m6 + 4m4 + 3m2 + 1 = 0

20. Find the locus of the midpoints of chords of

hyperbola  parallel to y =

2x.

3x2 − 2y2 + 4x − 6y = 0

https://dl.doubtnut.com/l/_pRaTyCVB7e0w
https://dl.doubtnut.com/l/_OdnSFnZog1oW


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3x − 4y = 4

3y − 4x + 4 = 0

4x − 4y = 3

3x − 4y = 2

21. The co-ordinates of the centre of the hyperbola,

 is

A. 

x2 + 3xy + 3y2 + 2x + 3y + 2 = 0

( − 1, 0)

https://dl.doubtnut.com/l/_OdnSFnZog1oW
https://dl.doubtnut.com/l/_YHQbgsZrXFsn


B. 

C. 

D. 

Answer: A

Watch Video Solution

(1, 0)

( − 1, 1)

(1, − 1)

22. Find the  term of the G.P ,  ....

Watch Video Solution

5th , ,
1

2

1

4

1

8

https://dl.doubtnut.com/l/_YHQbgsZrXFsn
https://dl.doubtnut.com/l/_LHDYi1T0ZySx


23. Locus of the point of intersection of the

tangents at the points with eccentric angles

 on the hyperbola  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ϕ and − ϕ
π

2
− = 1

x2

a2

y2

b2

x = a

y = b

x = ab

y = ab

https://dl.doubtnut.com/l/_GF7l0enWJrPI
https://dl.doubtnut.com/l/_R8uetEPqbZSB


24. Latusrectum of the conic satisfying the

di�erential equation  and passing

through the point (2, 8) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xdy + ydx = 0

4√2

8

8√2

16

https://dl.doubtnut.com/l/_R8uetEPqbZSB


25. The point of intersection of the curve whose

parametrix equations are

 is given

by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = t2 + 1, y = 2t  and x = 2s, y = ,
2

s

(1, − 3)

(2, 2)

( − 2, 4)

(1, 2)

https://dl.doubtnut.com/l/_ah1jyQ7zmsBX


26. If the tangent and normal to a rectangular

hyperbola cut o� intercepts  and  on one axis

and  and  on the other, then

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

a1 a2

b1 b2

a1b1 + a2b2 = 0

a1b2 + a2b1 = 0

a1a2 + b1b2 = 0

https://dl.doubtnut.com/l/_mI8yMgvPyZub


27. The focus of rectangular hyperbola

 is

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: A

Watch Video Solution

(x − a) ⋅ (y − b) = c2

(h − p, k − p)

(h − p, k + p)

(h + p, k − p)

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


28. The equation of a hyperbola conjugate to the

hyperbola  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 + 3xy + 2y2 + 2x + 3y = 0

x2 + 3xy + 2y2 + 2x + 3y + 1 = 0

x2 + 3xy + 2y2 + 2x + 3y + 2 = 0

x2 + 3xy + 2y2 + 2x + 3y + 3 = 0

x2 + 3xy + 2y2 + 2x + 3y + 4 = 0

https://dl.doubtnut.com/l/_HQ0EkTlm7UHT


29. If the values of m for which the line

 touches the hyperbola 

 are the roots of the equation 

, then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = mx + 2√5

16x2 − 9y2 = 144

x2 − (a + b)x − 4 = 0 a + b

−2

0

2

4

https://dl.doubtnut.com/l/_A2Vx6soEzrEg


30. Let  be a curve which is the locus of the point

of intersection of lines  and 

 A circle 

 intersects the curve

 at four points:  . If  is center of

the curve  then  is

(a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

C

x = 2 + m

my = 4 − m.

s ≡ (x − 2)2 + (y + 1)2 = 25

C P , Q, R, andS O

C, OP 2 + OQ2 + OR2 + OS2

25 50 100 200

25

50

100

200

https://dl.doubtnut.com/l/_eF9zSiEBJMwJ


Exercise More Than One Correct Option Type

Questions

Answer: C

Watch Video Solution

1. The equation of common tangent to the parabola

 and hyperbola  is

A. 

B. 

C. 

y2 = 8x 3x2 − y2 = 3

2x − y + 1 = 0

2x − y − 1 = 0

2x + y + 1 = 0

https://dl.doubtnut.com/l/_eF9zSiEBJMwJ
https://dl.doubtnut.com/l/_RmNFXguz61MU


D. 

Answer: A::C

Watch Video Solution

2x + y − 1 = 0

2. If the length of minor axis of the ellipse

 is equal to the length of

transverse axis of hyperbola ,and the

equation of ellipse is confocal with hyperbola then

the value k is equal to

A. 

+ = 1
x2

k2a2

y2

b2

− = 1
x2

a2

y2

b2

−√2

https://dl.doubtnut.com/l/_RmNFXguz61MU
https://dl.doubtnut.com/l/_8dGwbUlbBpf9


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

√2

−√3

(√3)

3. If  and  are the

ends of a focal chord of , then prove

that .

A. 

(a secθ, b tan θ) (a secϕ, b tanϕ)

− = 1
x2

a2

y2

b2

tan. tan. =
θ

2

ϕ

2

1 − e

1 + e

e − 1

e + 1

https://dl.doubtnut.com/l/_8dGwbUlbBpf9
https://dl.doubtnut.com/l/_cJeh9JYryuJm


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

1 − e

1 + e

1 + e

1 − e

e + 1

e − 1

4. If foci of  coincide with the foci of

 and eccentricity of the hyperbola is

3. then

A. 

− = 1
x2

a2

y2

b2

+ = 1
x2

25

y2

16

a2 + b2 = 9

https://dl.doubtnut.com/l/_cJeh9JYryuJm
https://dl.doubtnut.com/l/_1G1Cgn7DuIzp


B. there is no directrix circle to the hyperbola

C. centre of the directrix circle is (0, 0)

D. Length of the latusrecum of the hyperbola

=16

Answer: A::B::D

Watch Video Solution

5. Find all the aspects of hyperbola

A. length of the transverse axis=

16x2 − 3y2 − 32x + 12y − 44 = 0.

2√3

https://dl.doubtnut.com/l/_1G1Cgn7DuIzp
https://dl.doubtnut.com/l/_1pagv9jkRS7q


B. length of the conjugate axis =8

C. centre at

D. eccentricity

Answer: A::B::C

Watch Video Solution

(1, − 2)

= √19

6. If the line  is a normal to the

curve  then  

 (d)  none of these

A. 

ax + by + c = 0

xy = 1, a > 0, b > 0 a > 0, b < 0

a⟨0, b⟩0 a < 0, b < 0

a > 0, b ≥ 0

https://dl.doubtnut.com/l/_1pagv9jkRS7q
https://dl.doubtnut.com/l/_jxnm5LDVdjsx


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

a > 0, b < 0

a < 0, b > 0

a < 0, b < 0

7. The sum of 3 numbers of an arithmetic

progression is 24 and their product is 44. Find the

three numbers.

Watch Video Solution

https://dl.doubtnut.com/l/_jxnm5LDVdjsx
https://dl.doubtnut.com/l/_Cocvyp87xm0H


8. The line  touches

A. the parabola 

B. the ellipse 

C. the hyperbola 

D. the circle 

Answer: A::B::C

Watch Video Solution

y = x + 5

y2 = 20x

9x2 + 16y2 = 144

− = 1
x2

29

y2

4

x2 + y2 = 25

https://dl.doubtnut.com/l/_Aq1ZaXkTfB6p


9. The coordinates of a point common to a directrix

and an asymptote of the hyperbola 

are

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

− = 1
x2

25

y2

16

( , )
25

√41

20

√41

( , )
−25

√41

−20

√41

( , )
25

3

20

3

( , )
−25

3

−20

3

https://dl.doubtnut.com/l/_ypqLD7YH0wl0
https://dl.doubtnut.com/l/_Ma0LGG63Trjo


10. If (5,12) and (24,7) are the foci of a conic passing

through the origin, then the eccentricity of conic is

A. 

B. 

C. latusrectum

D. latusrectum

Answer: A::D

Watch Video Solution

e =
√386

12

e =
√386

13

=
121

3

=
121

6

https://dl.doubtnut.com/l/_Ma0LGG63Trjo


11. For the hyperbola , let n be the

number of points on the plane through which

perpendicular tangents are drawn.

A. If n=1, then e=

B. if , then 

C. if n=0, then 

D. None of these

Answer: A::B::C

Watch Video Solution

− = 1
x2

a2

y2

b2

√2

n > 1 0 < e < √2

e > √2

https://dl.doubtnut.com/l/_gfpOg4D9CM1l
https://dl.doubtnut.com/l/_GyPQnE160RcC


12. Find the  term of the G.P ,  .....

Watch Video Solution

nth , ,
1

3

1

6

1
12

13. Length of common tangents to the hyperbolas

 and  is

A. 

B. 

C. 

D. 

Answer: A::B::C::D

− = 1
x2

a2

y2

b2
− = 1

y2

a2

x2

b2

y = x + √a2 − b2

y = x − √a2 − b2

y = − x + √a2 − b2

y = − x − √a2 − b2

https://dl.doubtnut.com/l/_GyPQnE160RcC
https://dl.doubtnut.com/l/_bu5AMbJultnQ


Watch Video Solution

14. Given ellipse  and the hyperbola

 , if the ordinate of one of the

points of intersection is produced to cut asymptote

at P, then which of the following is true?

A. They have the same foci

B. Square of the ordinate of point of

intersection is 

C. Sum of the squares of coordinate of P is 16

D. P lies on the auxiliary circle formed by ellipse

+ = 1
x2

16

y2

17

− =
x2

144

y2

81

1

25

63

25

https://dl.doubtnut.com/l/_bu5AMbJultnQ
https://dl.doubtnut.com/l/_npnNiRrDWNBR


Answer: A::B::C::D

Watch Video Solution

15. Solutions of the di�erential equation

 where a R is

A. a conic which is an ellipse

B. centre of the conic is 

C. length of one of the principal axes is 1

D. length of one of the principal axes is equal to

2

(1 − x2) + xy = ax
dy

dx
∈

(0, a)

https://dl.doubtnut.com/l/_npnNiRrDWNBR
https://dl.doubtnut.com/l/_5t7rgMddnPX8


Exercise Passage Based Questions

Answer: A::B::D

Watch Video Solution

1. The graph of the conic  has

one tangent line with positive slope that passes

through the origin . The point of the tangency

being  then �nd the value of 

A. 

B. 

x2 − (y − 1)2 = 1

(a, b) sin− 1( )
a

b

5π

12

π

6

https://dl.doubtnut.com/l/_5t7rgMddnPX8
https://dl.doubtnut.com/l/_kzdt878pw6Cr


C. 

D. 

Answer: C

Watch Video Solution

π

4

π

3

2. The graph of the conic  has

one tangent line with positive slope that passes

through the origin. The point of tangency being (a,

b). 

Length of the latusrectum of the conic is 

(a) 1 (b)  (c) 2 (d) 4

x2 − (y − 1)2 = 1

√2

https://dl.doubtnut.com/l/_kzdt878pw6Cr
https://dl.doubtnut.com/l/_YDRoL6STG5oa


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

√2

2

4

3. The graph of the conic  has

one tangent line with positive slope that passes

through the origin. The point of tangency being (a,

b). 

x2 − (y − 1)2 = 1

https://dl.doubtnut.com/l/_YDRoL6STG5oa
https://dl.doubtnut.com/l/_lJu1lcnEuc9i


Q. If e be the eccentricity of the conic, then the

value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(1 + e2 + e4)

3

7

7
4

21

https://dl.doubtnut.com/l/_lJu1lcnEuc9i


4. A point P moves such that the sum of the slopes

of the normals drawn from it to the hyperbola xy =

16 is equal to the sum of ordinates of feet of

normals . The locus of P is a curve C. 

the equation of the curve  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C

x2 = 2y

x2 = 4y

x2 = 6y

x2 = 8y

https://dl.doubtnut.com/l/_i9UlL5GUJFzs


5. Find the  term of the G.P ,  ....

Watch Video Solution

8th , ,
7
2

7
4

7
8

6. A point P moves such that the sum of the slopes

of the normals drawn from it to the hyperbola

 is equal to the sum of the ordinates of feet

of normals. The locus of P is a curve C. 

Q. The area of the equilateral triangle inscribed in

the curve C having one vertex as the vertex of curve

C is

xy = 4

https://dl.doubtnut.com/l/_i9UlL5GUJFzs
https://dl.doubtnut.com/l/_1aQcOA6Sgs05
https://dl.doubtnut.com/l/_ZzRd8JQ6iJGW


A. (a)  sq. units

B. (b)  sq. units

C. (c)  sq. units

D. (d)  sq. units

Answer: D

Watch Video Solution

8√3

12√3

27√3

16√3

7. Let P(x, y) be a variable point such that 

which represents a hyperbola. 

∣
∣
∣
√(x − 1)2 + (y − 2)2 − √(x − 5)2 + (y − 5)2∣

∣
∣

= 3

https://dl.doubtnut.com/l/_ZzRd8JQ6iJGW
https://dl.doubtnut.com/l/_58FTJCVctvae


The locus of the intersection of two perpendicular

tangents to the hyperbola is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5

4

4
3

5

3

3

2

https://dl.doubtnut.com/l/_58FTJCVctvae


8. Let P(x, y) be a variable point such that

which represents a hyperbola. 

Q. Locus of point of intersection of two

perpendicular tangents to the hyperbola is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

∣
∣
∣
√(x − 1)2 + (y − 2)2 − √(x − 5)2 + (y − 5)2 = 4

(x − 3)2 + (y − )
2

=
7
2

1

4

(x − 3)
2

+ (y − )
2

=
7
2

3

4

(x − 3)2 + (y − )
2

=
7
2

5

4

(x − 3)
2

+ (y − )
2

=
7
2

7
4

https://dl.doubtnut.com/l/_E7IXxr7JaNXM


9. Let P(x, y) be a variable point such that

which represents a hyperbola. 

Q. If origin is shifted to point  and axes are

rotated in anticlockwise through an angle , so that

the equation of hyperbola reduces to its standard

form , then  equals

A. 

B. 

C. 

∣
∣
∣
√(x − 1)

2
+ (y − 2)

2
− √(x − 5)

2
+ (y − 5)

2
= 4

(3, )
7
2

θ

− = 1
x2

a2

y2

b2
θ

tan− 1( )
4

3

tan− 1( )
3

4

tan− 1( )
5

4

https://dl.doubtnut.com/l/_E7IXxr7JaNXM
https://dl.doubtnut.com/l/_T7jm2OCMr8f3


D. 

Answer: B

Watch Video Solution

tan− 1( )
4
5

10. Let  are the extremities of any

focal chord of the hyperbola  whose

eccentricity is e. Let  be the angle between its

asymptotes. Tangents are drawn to the hyperbola

at some arbitrary points R. These tangent meet the

coordinate axes at the points A and B respectively.

The rectangle OABC (O being the origin) is

P (θ1) and Q(θ2)

− = 1
x2

a2

y2

b2

θ

https://dl.doubtnut.com/l/_T7jm2OCMr8f3
https://dl.doubtnut.com/l/_TdeG9M9ndtI6


completedm, then 

Q.Locus of point C is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

− = 1
b2

x2

a2

y2

+ = 1
b2

x2

a2

y2

− = 1
a2

x2

b2

y2

+ = 1
a2

x2

b2

y2

https://dl.doubtnut.com/l/_TdeG9M9ndtI6


11. Let  are the extremities of any

focal chord of the hyperbola  whose

eccentricity is e. Let  be the angle between its

asymptotes. Tangents are drawn to the hyperbola

at some arbitrary points R. These tangent meet the

coordinate axes at the points A and B respectively.

The rectangle OABC (O being the origin) is

completedm, then 

Q. If , then 

is equal to

A. 

B. 

P (θ1) and Q(θ2)

− = 1
x2

a2

y2

b2

θ

cos2( ) = λ cos2( )
θ1 + θ2

2
θ1 − θ2

2
λ

a2 + b2

a2

a2 + b2

b2

https://dl.doubtnut.com/l/_GLmbT2szc3LF


C. 

D. 

Answer: A

Watch Video Solution

a2 + b2

ab

a2 + b2

2ab

12. If e is the eccentricity of the hyperbola

 and  is the angle between the

asymptotes, then  is equal to

A. 

B. 

− = 1
x2

a2

y2

b2
θ

cos.
θ

2

1

2e

1

e

https://dl.doubtnut.com/l/_GLmbT2szc3LF
https://dl.doubtnut.com/l/_YTd4KPhwLbWe


C. 

D. 

Answer: B

Watch Video Solution

1

e2

1

2e2

13. The vertices of  lie on a rectangular

hyperbola such that the orhtocentre of the triangle

is  and the asymptotes of the rectangular

hyperbola are parallel to the coordinate axes. The

two perpendicular tangents of the hyperbola

△ ABC

(2, 3)

https://dl.doubtnut.com/l/_YTd4KPhwLbWe
https://dl.doubtnut.com/l/_xihFh4hg8BgV


intersect at the point (1, 1). Q. The equation of the

asymptotes is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xy − 1 = y − x

xy + 1 = x + y

xy − 1 = x − y

xy + 1 = − x − y

14. Function f is de�ned by f(x) = 6 x - 3 �nd f(- 2).

https://dl.doubtnut.com/l/_xihFh4hg8BgV
https://dl.doubtnut.com/l/_aUTextA9H8Qo


Exercise Single Integer Answer Type Questions

Watch Video Solution

15. Functions f and g are de�ned by f(x) = - 7 x - 5

and g(x) = 10 x - 12 �nd (f + g)(x)

Watch Video Solution

1. The ellipse  and the hyperbola 

 are given to be confocal and length

of mirror axis of the ellipse is same as the

conjugate axis of the hyperbola. If 

+ = 1
x2

a2

y2

b2

− = 1
x2

A2

y2

B2

e1 and e2

https://dl.doubtnut.com/l/_aUTextA9H8Qo
https://dl.doubtnut.com/l/_xAVYYKS1phLA
https://dl.doubtnut.com/l/_LsrVS5nkR2hE


represents the eccentricities of ellipse and

hyperbola respectively, then the value of

 is

Watch Video Solution

e− 2
1 + e− 2

1

2. If abscissa of orthocentre of a triangle inscribed

in a rectangular hyperbola  is , then the

ordinate of orthocentre of triangle is

Watch Video Solution

xy = 4
1

2

https://dl.doubtnut.com/l/_LsrVS5nkR2hE
https://dl.doubtnut.com/l/_mt7grFOTWlIR


3. Normals drawn to the hyperbola  at the

point  meets the hyperbola again at ,

then minimum distance between the point P and Q

is

Watch Video Solution

xy = 2

P (t1) Q(t2)

4. The normal at P to a hyperbola of eccentricity

 intersects the transverse and conjugate axes

at M and N respectively. The locus of mid-point of

MN is a hyperbola, then its eccentricity.

Watch Video Solution

3

2√2

https://dl.doubtnut.com/l/_JssrJS1Z0RDV
https://dl.doubtnut.com/l/_KdjSLBuBOTBN


5. If radii of director circle of the ellipse

 and hyperbola  are in

the ratio , where 

are the eccetricities of ellipse and hyperbola

respectively, then the value of  is

Watch Video Solution

+ = 1
x2

a2

y2

b2
− = 1

x2

a2

y2

b2

1: 3 and 4e2
1 − e2

2 = λ e1 and e2

λ

6. The shortest distance between the curves

 is

Watch Video Solution

− = 1 and 4x2 + 4y2 = a2(b > a)
x2

a2

y2

b2

https://dl.doubtnut.com/l/_8qvdttC5ZVAD
https://dl.doubtnut.com/l/_iDQFkZLpH906
https://dl.doubtnut.com/l/_FnScuMJEzwMf


7. ABC is a triangle such that . If

AB is �xed and locus of C is a hyperbola, then the

eccentricity of the hyperbola is

Watch Video Solution

∠ABC = 2∠BAC

8. Point P lie on hyperbola . A triangle is

contructed by P, S and S' (where S and S' are foci).

The locus of ex-centre opposite S (S and P lie in �rst

quandrant) is 

, then the value of  is

Watch Video Solution

2xy = 1

(x + py)2 = (√2 − 1)
2
(x − y)2 + q

p + q

https://dl.doubtnut.com/l/_FnScuMJEzwMf
https://dl.doubtnut.com/l/_Vko76Nfyz76w
https://dl.doubtnut.com/l/_0c5WkQNRufQI


9. Chords of the circle , touch the

hyperbola .The locus of their middle-

points is the curve , then

the value of  is

Watch Video Solution

x2 + y2 = 4

− = 1
x2

4

y2

16

(x2 + y2)
2

= λx2 − 16y2

λ

10. Tangents are drawn from the point  to

the hyperbola  and are inclined at

angle  and  to the x-axis. If ,

then the value  is ____________.

Watch Video Solution

(α, β)

3x2 − 2y2 = 6

θ ϕ tan θ ⋅ tanϕ = 2

2α2 − β2

https://dl.doubtnut.com/l/_0c5WkQNRufQI
https://dl.doubtnut.com/l/_v9omEe97DL0Z


Hyperbola Exercise 8 Matching Type Questions

1. Find the  term of the G.P .....

Watch Video Solution

11th , ,
9

21

9

22

9

23

2. Find the value of x , if 

Watch Video Solution

2(x − 2) + 3(4x − 1) = 0

3. Find the value of x , if 

Watch Video Solution

+ = −
x

3

1

6

x

2
1

3

https://dl.doubtnut.com/l/_3ivOc1SPRAwI
https://dl.doubtnut.com/l/_f2KiQI6L87TX
https://dl.doubtnut.com/l/_wKKw4yUiOiIf


Exercise Statement I And Ii Type Questions

1. Statement-I  are the eccentricities of

two conjugate hyperbolas. 

Statement-II If  are the eccentricities of

two conjugate hyperbolas, then .

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

and
5

3

5

4

e1 and e2

e1e2 > 1

https://dl.doubtnut.com/l/_wKKw4yUiOiIf
https://dl.doubtnut.com/l/_gnWzZqrjXNsV


Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: B

Watch Video Solution

2. Statement-I A hyperbola and its conjugate

hyperbola have the same asymptotes. 

Statement-II The di�erence between the second

degree curve and pair of asymptotes is constant.

https://dl.doubtnut.com/l/_gnWzZqrjXNsV
https://dl.doubtnut.com/l/_3XZmYpY7L5VH


A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3XZmYpY7L5VH
https://dl.doubtnut.com/l/_lYhZ4Aa9CfBY


3. Statement-I The equation of the directrix circle to

the hyperbola  is .  

Statement-II Directrix circle is the locus of the point

of intersection of perpendicular tangents.

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

5x2 − 4y2 = 20 x2 + y2 = 1

https://dl.doubtnut.com/l/_lYhZ4Aa9CfBY


D. Statement-I is false, Statement-II is true

Answer: D

Watch Video Solution

4. Statement-I Two tangents are drawn from a point

on the circle  to the hyperbola 

, then the angle between tangnets is

.  

Statement-II  is the directrix circle of 

.

x2 + y2 = 9

− = 1
x2

25

y2

16
π

2

x2 + y2 = 9

− = 1
x2

25

y2

16

https://dl.doubtnut.com/l/_lYhZ4Aa9CfBY
https://dl.doubtnut.com/l/_WMaWphdYSm5D


A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_WMaWphdYSm5D
https://dl.doubtnut.com/l/_PV1otaG9GGOp


5. Statement-I If eccentricity of a hyperbola is 2,

then eccentricity of its conjugate hyperbola is .  

Statement-II if  are the eccentricities of

two conjugate hyperbolas, then .

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

2

√3

e and e1

ee1 > 1

https://dl.doubtnut.com/l/_PV1otaG9GGOp


D. Statement-I is false, Statement-II is true

Answer: B

Watch Video Solution

6. Statement-I The line  will not meet

the hyperbola .  

Statement-II The line  is an asymptote

ot the hyperbola.

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

4x − 5y = 0

16x2 − 25y2 = 400

4x − 5y = 0

https://dl.doubtnut.com/l/_PV1otaG9GGOp
https://dl.doubtnut.com/l/_6zntks5k7tW3


Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6zntks5k7tW3


7. Statement-I The point (5, -3) inside the hyperbola

.  

Statement-II The point  inside the

hyperbola , then .

A. a) Statement-I is true, Statement-II is also

true, Statement-II is the correct explanation

of Statement-I.

B. b) Statement-I is true, Statement-II is also

true, Statement-II is not the correct

explanation of Statement-I.

C. c) Statement-I is true, Statement-II is false.

3x2 − 5y2 + 1 = 0

(x1, y1)

− = 1
x2

a2

y2

b2
+ − 1 < 0

x2
1

a2

y2
1

b2

https://dl.doubtnut.com/l/_XNo0rZXl7JH8


D. d) Statement-I is false, Statement-II is true

Answer: C

Watch Video Solution

8. Statement-I A hyperbola whose asymptotes

include  is said to be equilateral hyperbola.  

Statement-II The eccentricity of an equilateral

hyperbola is 

A. Statement-I is true, Statement-II is also true,

Statement-II is the correct explanation of

π

3

√2.

https://dl.doubtnut.com/l/_XNo0rZXl7JH8
https://dl.doubtnut.com/l/_UqyPR2mh5Fr4


Exercise Subjective Type Questions

Statement-I.

B. Statement-I is true, Statement-II is also true,

Statement-II is not the correct explanation of

Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_UqyPR2mh5Fr4
https://dl.doubtnut.com/l/_HQalwXpb670E


1. Given the base of a triangle and the ratio of the

tangent of half the base angles .Show that the

vertex moves on a hyperbola whose foci are the

extremities of a diameter

Watch Video Solution

2.  are three points on the rectangular

hyperbola , The area of the triangle formed

by the points  and  is

Watch Video Solution

A, B, C

xy = c2

A, B C

https://dl.doubtnut.com/l/_HQalwXpb670E
https://dl.doubtnut.com/l/_YYUUsuUsAmIP


3. If a hyperbola be rectangular, and its equation be

 prove that the locus of the middle points

of chords of constant length 2d is

Watch Video Solution

xy = c2,

(x2 + y2)(xy − c2) = d2xy.

4. If four points be taken on a rectangular

hyperbola such that the chord

joining any two is perpendicular to the chord

joining the other two, 

and if  be the inclinations to either

asymptotes 

α, β, γ, δ

https://dl.doubtnut.com/l/_HYJIqPJ4KYFw
https://dl.doubtnut.com/l/_nU1Dp4a0PkHT


of the straight lines joining these points to the

centre, then 

 is equal to

Watch Video Solution

tanα tanβ tanγ tan δ

5. A circle cuts two perpendicular lines so that each

intercept is of given length. The locus of the centre

of the circle is conic whose eccentricity is

Watch Video Solution

https://dl.doubtnut.com/l/_nU1Dp4a0PkHT
https://dl.doubtnut.com/l/_BTMu5IJoCuRZ


6. Let the tangent at a point P on the ellipse meet

the major axis at B and the ordinate from it meet

the major axis at A. If Q is a point on the AP such

that , prove that the locus of Q is a

hyperbola. Find the asymptotes of this hyperbola.

Watch Video Solution

AQ = AB

7. A series of hyperbola is drawn having a common

transverse axis of length 2a. Then the locus of a

point P on each hyperbola, such that its distance

from the transverse axis is equal to its distance

from an asymptotes, is

https://dl.doubtnut.com/l/_I31gMhSpnrmM
https://dl.doubtnut.com/l/_rWEmuuMzZuSp


Hyperbola Exercise 10 Subjective Type Questions

Watch Video Solution

1. which term of given sequence:  ... is 32?

Watch Video Solution

2, 2 , 223
2

2. (a) Prove that any line parallel to either of the

asymptotes of a hyperbola shall meet it in one

point at in�nity. 

(b) Prove that the asymptotes of a hyperbola are

https://dl.doubtnut.com/l/_rWEmuuMzZuSp
https://dl.doubtnut.com/l/_0S8vzlk0zP9d
https://dl.doubtnut.com/l/_8OxqO8tEDqKx


the diagonals of the rectangle formed by the lines

drawn parallel to the axes at the vertices of the

hyperbola [i.e., at ].

Watch Video Solution

( ± a, 0) and (0, ± b)

3. Find the range of f(x) = | x - 2 | + 3

Watch Video Solution

4. A carpenter was hired to build 192 window

frames. The �rst day he made �ve frames and each

day, thereafter he made two more frames than he

https://dl.doubtnut.com/l/_8OxqO8tEDqKx
https://dl.doubtnut.com/l/_vr6Th05ENdgi
https://dl.doubtnut.com/l/_M0wysIzvBh0v


Exercise Questions Asked In Previous 13 Years Exam

made the day before. How many days did it take

him to �nish the job?

Watch Video Solution

1. Find the locus of a point  moving under

the condition that the line  is a tangent

to the hyperbola .

A. an ellipse

B. a circle

P (α, β)

y = ax + β

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_M0wysIzvBh0v
https://dl.doubtnut.com/l/_zWVbEprQnilb


C. a parabola

D. a hyperbola

Answer: D

Watch Video Solution

2. Let a hyperbola passes through the focus of the

ellipse . The transverse and

conjugate axes of this hyperbola coincide with the

major and minor axis of the given ellipse. Also, the

product of the eccentricities of the given ellipse

and hyperbola is 1. Then,

+ = 1
x2

25

y2

16

https://dl.doubtnut.com/l/_zWVbEprQnilb
https://dl.doubtnut.com/l/_SRJRFqTlmGeE


A. the equation of hyperbola is 

B. the equation of hyperbola is 

C. focus of hyperbola is 

D. vertex of hyperbola is 

Answer: A::C

Watch Video Solution

− = 1
x2

9

y2

16

− = 1
x2

9

y2

25

(5, 0)

(5√3, 0)

3. A hyperbola having the transverse axis of length

2 sin  is confocal with the ellipse 

Then its equation is

θ 3x2 + 4y2 = 12.

https://dl.doubtnut.com/l/_SRJRFqTlmGeE
https://dl.doubtnut.com/l/_OaHjYadYZtqK


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 cos ec2θ − y2 sec2 θ = 1

x2 sec2 θ − y2 cos ec2θ = 1

x2 sin2 θ − y2 cos2 θ = 1

x2 sin2 θ − y2 cos2 θ = 1

4. Two branches of a hyperbola

A. a) have a common tangent

B. b) have a common normal

https://dl.doubtnut.com/l/_OaHjYadYZtqK
https://dl.doubtnut.com/l/_ueWJFTjz31NB


C. c) do not have a common tangent

D. d) do not have a common normal

Answer: B::C

Watch Video Solution

5. For the hyperbola

. Which of

the following remains constant when alpha varies?

A. abscissae of vertices

B. abscissae of foci

− = 1; (0 < α < )
x2

cos2 α

y2

sin2 α

π

4

https://dl.doubtnut.com/l/_ueWJFTjz31NB
https://dl.doubtnut.com/l/_af0O7UXXzIrv


C. eccentricity

D. directrix

Answer: B

Watch Video Solution

6. If  then �nd 

A. 

B. 

C. 

f(x) =
100

∏
n= 1

(x − n)n ( 101 −n )

f(101)

f, (101)

1 − √
2

3

√ − 1
3
2

1 + √
2

3

https://dl.doubtnut.com/l/_af0O7UXXzIrv
https://dl.doubtnut.com/l/_F3K2pyP8PRj8


D. 

Answer: B

Watch Video Solution

√ + 1
3

2

7. An ellipse intersects the hyperbola 

orthogonally. The eccentricity of the ellipse is

reciprocal to that of the hyperbola. If the axes of

the ellipse are along the coordinate axes, then (a)

the foci of ellipse are  (b) equation of

ellipse is  (c) the foci of ellipse are 

 (d) equation of ellipse is 

2x2 − 2y = 1

( ± 1, 0)

x2 + 2y2 = 2

(t2, 0) (x22y)

https://dl.doubtnut.com/l/_F3K2pyP8PRj8
https://dl.doubtnut.com/l/_mB1JoFCotlPp


A. equation of ellipse 

B. the foci of the ellipse are 

C. equation of ellipse is 

D. the foci of ellipse are 

Answer: A::B

Watch Video Solution

x2 + 2y2 = 2

( ± 1, 0)

x2 + 2y2 = 4

( ± √2, 0)

8. The circle  and hyperbola 

 intersect at points A and B.  

The equation of a common tangent with positive

slope to the circle as well as to the hperbola is

x2 + y2 − 8x = 0

− = 1
x2

9

y2

4

https://dl.doubtnut.com/l/_mB1JoFCotlPp
https://dl.doubtnut.com/l/_WFfAGCyMh5vh


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2x − √5y − 20 = 0

2x − √5y + 4 = 0

3x − 4y + 8 = 0

4x − 3y + 4 = 0

9. The circle  and hyperbola 

 intersect at the points A and B. Then

the equation of the circle with AB as its diameter is

x2 + y2 − 8x = 0

− = 1
x2

9

y2

4

https://dl.doubtnut.com/l/_WFfAGCyMh5vh
https://dl.doubtnut.com/l/_utIorgdmD2zA


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 + y2 − 12x + 24 = 0

x2 + y2 + 12x + 24 = 0

x2 + y2 + 24x − 12 = 0

x2 + y2 − 24x − 12 = 0

10. If  then �nd 

Watch Video Solution

f(x) =
100

∏
n= 1

(x − n)n ( 101 −n )

f(101)

f, (101)

https://dl.doubtnut.com/l/_utIorgdmD2zA
https://dl.doubtnut.com/l/_Cz6PWEIp6Ybp


11. Let  be a point on the hyperbola 

 If the normal at point P intersects

the x-axis at (9, 0), then �nd the eccentricity of the

hyperbola.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P (6, 3)

− = 1.
x2

a2

y2

b2

√
5

2

√
3

2

√2

√3

https://dl.doubtnut.com/l/_Cz6PWEIp6Ybp
https://dl.doubtnut.com/l/_tBT7RbONmx6X


12. If  then �nd 

A. the equation of hyperbola is 

B. a focus of the hyperbola is 

C. the eccentricity of the hyperbola is 

D. the equation of the hyperbola is

Answer: B::D

Watch Video Solution

f(x) =
100

∏
n= 1

(x − n)n ( 101 −n )

f(101)

f, (101)

− = 1
x2

3

y2

2

(2, 0)

√
5
2

x2 − 3y2 = 3

https://dl.doubtnut.com/l/_tBT7RbONmx6X
https://dl.doubtnut.com/l/_QJ5LsXMcIeV7


13. Tangents are drawn to the hyperbola

 parallet to the sraight line 

 The points of contact of the tangents

on the hyperbola are (A)  (B) 

 (C)  (D) 

A. 

B. 

C. 

D. 

− = 1
x2

9

y2

4

2x − y = 1.

( , )
9

2√2

1

√2

( − , − )
9

2√2

1

√2
(3√3, − 2√2)

( − 3√3, 2√2)

( , )
9

2√2

1

√2

( , )
−9

2√2

−1

√2

(3√3, − 2√2)

( − 3√3, 2√2)

https://dl.doubtnut.com/l/_QJ5LsXMcIeV7
https://dl.doubtnut.com/l/_BgnGiZQ7Qqj0


Answer: A::B

Watch Video Solution

14. The eccentricity of the hyperbola whose

latusrectum is 8 and conjugate axis is equal to half

of the distance between the foci, is

A. 

B. 

C. 

D. 

2

√3

√3

4
3

4

√3

https://dl.doubtnut.com/l/_BgnGiZQ7Qqj0
https://dl.doubtnut.com/l/_ndtcNRvYDJmM


Answer: A

Watch Video Solution

15. A hyperbola passes through the point

 and has foci at . Then the

tangent to this hyperbola at P also passes through

the point

A. 

B. 

C. 

D. 

P(√2, √3) ( ± 2, 0)

( − √2, − √3)

(3√2, 2√3)

(2√2, 3√3)

(√3, √2)

https://dl.doubtnut.com/l/_ndtcNRvYDJmM
https://dl.doubtnut.com/l/_KZ27rUOvSV7u


Answer: C

Watch Video Solution

16. If  is a tangent to the hyperbola 

 then which of the following

CANNOT be sides of a right angled triangle?

A. 

B. 

C. 

D. 

2x − y + 1 = 0

− = 1
x2

a2

y2

16

2a, 8, 1

a, 4, 1

a, 4, 2

2a, 4, 1

https://dl.doubtnut.com/l/_KZ27rUOvSV7u
https://dl.doubtnut.com/l/_s6t8rReVnqFq


Hyperbola Exercise 11 Questions Asked In Previous 13

Years Exams

Answer: A::B::C

Watch Video Solution

1. which term of the following sequence : 

.....is 81?

Watch Video Solution

3 , 3, 3
1
2

3
2

https://dl.doubtnut.com/l/_s6t8rReVnqFq
https://dl.doubtnut.com/l/_a6oUgJ0akMuM


2. Find two positive numbers m and n whose AM

and GM are 34 and 16 respectively.

Watch Video Solution

3. which term of the following sequence :

...is ?

Watch Video Solution

, ,
1

31

1

32

1

33

1

35

https://dl.doubtnut.com/l/_on2gXVY6uzzP
https://dl.doubtnut.com/l/_75ItsjnsJ9HP

