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HYPERBOLA

Illustration

1. If the base of a triangle and the ratio of tangent of half of base angles

are given, then identify the locus of the opposite vertex.

Watch Video Solution

2. The locus of the center of a variable circle which always touches two

given circles externally is

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xMXSMkiTSUDJ
https://dl.doubtnut.com/l/_EZF6yTXr2geI


3. The equation of one of the directrices of a hyperboda is 

the corresponding focus is (1, 2) and 
 . Find the equation of the

hyperbola.

Watch Video Solution

2x + y = 1,

e = √3

4. The eccentricity of the conic represented by

 is

Watch Video Solution

2x2 + 5xy + 2y2 + 11x − 7y − 4 = 0

5. If equation

represents hyperbola, then find the value of .

Watch Video Solution

∣
∣
∣
√(x − tan θ)2 + (y − √3 tan θ)

2
− √(x − 2 tan θ)2 + y2∣

∣
∣

= 2, θ ∈ [0, π]

θ

https://dl.doubtnut.com/l/_EZF6yTXr2geI
https://dl.doubtnut.com/l/_THTOLtdAKtV7
https://dl.doubtnut.com/l/_rjx0FOl9JMcg
https://dl.doubtnut.com/l/_cTAcNrdZox6j
https://dl.doubtnut.com/l/_gGSbhgI5I4eD


6. The distance between the foci of a hyperbola is 16 and its eccentricity
is


then equation of the hyperbola is

Watch Video Solution

√2

7. If the foci of the ellipse 
 and the hyperbola 


coincide, then find the value

View Text Solution

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25

8. If hyperbola 
 passes through the focus of ellipse 


, then find the eccentricity of hyperbola.

Watch Video Solution

− = 1
x2

b2

y2

a2

+ = 1
x2

a2

y2

b2

9. Find the eccentricity of the hyperbola given by equations

Watch Video Solution

x = andy = , t ∈ R.
et + e− t

2
et − e− t

3

https://dl.doubtnut.com/l/_gGSbhgI5I4eD
https://dl.doubtnut.com/l/_r6YADmTd66Xz
https://dl.doubtnut.com/l/_pWpNjww6tU2t
https://dl.doubtnut.com/l/_PiR9TJHtixus


Watch Video Solution

10. An ellipse and a hyperbola have their principal axes along the

coordinate axes and have a common foci separated by distance 
The

difference of their focal semi-axes is equal to 4. If the ratio of
 their

eccentricities is 3/7 , find the equation of these curves.

Watch Video Solution

2√3.

11. If the latus rectum subtends a right angle at the center of the

hyperbola 
, then find its eccentricity.

Watch Video Solution

− = 1
x2

a2

y2

b2

12. Find the equation of hyperbola if centre is (1, 0), one focus is (6, 0) and

transverse axis 6 .

Watch Video Solution

https://dl.doubtnut.com/l/_PiR9TJHtixus
https://dl.doubtnut.com/l/_gATIUIwQkoim
https://dl.doubtnut.com/l/_sEd6IOrAXv7o
https://dl.doubtnut.com/l/_halcCdykiUXm
https://dl.doubtnut.com/l/_3azF7ARuk0hw


13. Two straight lines rotate about two fixed points. If they start from

their position of coincidence such that one rotates at the rate double

that of the other. Then find the locus of their point of intersection of two

straight lines

Watch Video Solution

14. Find the coordinates of the foci, the eccentricity, the latus rectum,
and

the equations of directrices for the hyperbola

Watch Video Solution

9x2 − 16y2 − 72x + 96y − 144 = 0

15. Find the coordinates of the foci
 and the center of the hyperbola,

Watch Video Solution

x2 − 3y2 − 4x = 8

https://dl.doubtnut.com/l/_3azF7ARuk0hw
https://dl.doubtnut.com/l/_ZTgvrFz94swb
https://dl.doubtnut.com/l/_QRHPEjTDo0v9
https://dl.doubtnut.com/l/_9awt6Xd5kI0U


16. about to only mathematics

A. x^2 +2y^2 <_1

B. max{(|x|,|y|)}<_1

C. x^2 -y^2<_1

D. y^2 -x<_0

Answer:

View Text Solution

17. Find the locus of the midpoints of chords of hyperbola

 parallel to y = 2x.

Watch Video Solution

3x2 − 2y2 + 4x − 6y = 0

18. If 
 is a double ordinate of the hyperbola 
 such that 


is an equilateral triangle, 
being the center of the hyperbola, then

PQ − = 1
x2

a2

y2

b2

OPQ O

https://dl.doubtnut.com/l/_9awt6Xd5kI0U
https://dl.doubtnut.com/l/_gb06wM8WUTRY
https://dl.doubtnut.com/l/_76LZfFp8XXXM


find the range of the eccentricity
 
of the hyperbola.

Watch Video Solution

e

19. If  and  are the ends of the focal

chord of  then prove that 

Watch Video Solution

(a secθ; b tan θ) (a secϕ; b tanϕ)

− = 1
x2

a2

y2

b2
tan( )tan( ) =

θ

2

ϕ

2
1 − e

1 + e

20. Find the point on the hyperbola 
 where the line 


touches it.

Watch Video Solution

x2 − 9y2 = 9

5x + 12y = 9

21. Find the value of m for which  is a tangent to the

hyperbola 

Watch Video Solution

y = mx + 6

− = 1
x2

100

y2

49

https://dl.doubtnut.com/l/_76LZfFp8XXXM
https://dl.doubtnut.com/l/_6p5lgn2dirhD
https://dl.doubtnut.com/l/_NOEKX3TOGSpj
https://dl.doubtnut.com/l/_uTbEGbYYFiHj


22. Find the equation of tangents to the curve 
 which are

parallel to 

Watch Video Solution

4x2 − 9y2 = 1

4y = 5x + 7.

23. If it is possible to draw the tangent to the hyperbola 

having slope 2,then find the range of eccentricity

Watch Video Solution

− = 1
x2

a2

y2

b2

24. Find the equation of tangents to hyperbola 

having slope 2.

Watch Video Solution

x2 − y2 − 4x − 2y = 0

25. Find the minimum value of

(2 − a − 4 secθ)
2

+ (a − 3 tan θ)
2
, a ∈ R.

https://dl.doubtnut.com/l/_WxiJCznD1Iph
https://dl.doubtnut.com/l/_erKuFzLLMdgv
https://dl.doubtnut.com/l/_XMR4wnIyFnU8
https://dl.doubtnut.com/l/_srR9tom6DiHO


View Text Solution

26. Find the locus of the-mid points of the chords of the circle

, which are tangent to the hyperbola 

Watch Video Solution

x2 + y2 = 16 9x2 − 16y2 = 144

27. Find the equation of tangent to the conic

 at .

Watch Video Solution

x2 − y2 − 8x + 2y + 11 = 0 (2, 1)

28. A tangent to the hyperbola  meets x-axis at P and y-aixs

at Q. Lines PR and QR are drawn such that OPRQ is a rectangle (where O is

origin).Find the locus of R.

Watch Video Solution

x2 − 2y2 = 4

https://dl.doubtnut.com/l/_srR9tom6DiHO
https://dl.doubtnut.com/l/_cFyR2gbanwn7
https://dl.doubtnut.com/l/_dQM8vWgv3aEV
https://dl.doubtnut.com/l/_k6XFD1f419EC
https://dl.doubtnut.com/l/_fD7eXH404PUC


29. Find the equations of the tangents to the hyperbola 

that are drawn from (3, 2).

Watch Video Solution

x2 − 9y2 = 9

30. Find the equation of pair of tangents drawn from point (4, 3) to the

hyperbola . Also, find the angle between the tangents.

Watch Video Solution

− = 1
x2

16

y2

9

31. Tangents drawn from the point (c, d) to the hyperbola 

make angles  and  with the x-axis. 


If , then find the value of .

Watch Video Solution

− = 1
x2

a2

y2

b2

α β

tanα tanβ = 1 c2 − d2

32. On which curve does the perpendicular tangents drawn to the

hyperbola  intersect?− = 1
x2

25

y2

16

https://dl.doubtnut.com/l/_fD7eXH404PUC
https://dl.doubtnut.com/l/_PmowcGKwLuh2
https://dl.doubtnut.com/l/_gPwdYjBVtnsQ
https://dl.doubtnut.com/l/_9eKEPFkNxQH6


Watch Video Solution

33. Find the equation of hyperbola having foci S(2, 1) and S'(10, 1) and a

straight line  as its tangent.

Watch Video Solution

x + y − 9 = 0

34. Find the eccentricity of the hyperbola with asymptotes

.

Watch Video Solution

3x + 4y = 2 and 4x − 3y = 2

35. Find the equation of the hyperbola which has 
 and 


as its asymptotes and which passes through the origin.

View Text Solution

3x − 4y + 7 = 0

4x + 3y + 1 = 0

https://dl.doubtnut.com/l/_9eKEPFkNxQH6
https://dl.doubtnut.com/l/_avaoKfw9IPjs
https://dl.doubtnut.com/l/_OuJFszW6jPZh
https://dl.doubtnut.com/l/_im7MHASlhEMa


36. Find the equation of the asymptotes of the hyperbola

Watch Video Solution

3x2 + 10xy + 9y2 + 14x + 22y + 7 = 0

37. If a hyperbola passing through the origin has 
 and 


 as its asymptotes, then find the equation of its

transvers and
conjugate axes.

Watch Video Solution

3x − 4y − 1 = 0

4x − 3y − 6 = 0

38. Show that the locus represented by

 is a rectangular hyperbola.

Watch Video Solution

x = a(t + ), y = a(t − )
1

2

1

t

1

2

1

t

https://dl.doubtnut.com/l/_xeosgF6UDER3
https://dl.doubtnut.com/l/_x0VbJApVcnMJ
https://dl.doubtnut.com/l/_dLYXcLoBOgCP


39. If two distinct tangents can be drawn from the point  on

different branches of the hyperbola , then find the values

of .

Watch Video Solution

(α, α + 1)

− = 1
x2

9

y2

16

α

40. From a point 
 , two tangents are drawn to a hyperbola 
 in

which one tangent is drawn to each arm of the hyperbola. If the

equations of the asymptotes of hyperbola 
 are 
 and 


, then the eccentricity of 
is
2 (b) 
(c) 
(d) 

Watch Video Solution

P (1, 2) H

H √3x − y + 5 = 0

√3x + y − 1 = 0 H
2

√3
√2 √3

41. Find the equation of normal to the hyperbola 
 at point

(4, 1).

Watch Video Solution

x2 − 9y2 = 7

https://dl.doubtnut.com/l/_lMYE4CCkBqWv
https://dl.doubtnut.com/l/_ZFPokt92GJ8z
https://dl.doubtnut.com/l/_aQtkn8biMPqk
https://dl.doubtnut.com/l/_P4fEq6rfEwyF


42. Find the equation of normal to the hyperbola 
 having

slope 

Watch Video Solution

3x2 − y2 = 1

.
1

3

43. 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'

44. Normal are drawn to the hyperbola 
at point  and 

meeting the conjugate axis at 
 respectively. If 

prove that 
 , where 
 is the center of the

hyperbola and 
is the eccentricity.

Watch Video Solution

− = 1
x2

a2

y2

b2
θ1 θ2

G1andG2, θ1 + θ2 = ,
π

2

CG1 ⋅ CG2 =
a2e4

e2 − 1
C

e

https://dl.doubtnut.com/l/_P4fEq6rfEwyF
https://dl.doubtnut.com/l/_cxXI5aEeL1eg
https://dl.doubtnut.com/l/_KpFsKAIqGvLa
https://dl.doubtnut.com/l/_hk08sWuzUpd4


45. Let P(6,3) be a point on the hyperbola parabola If the

normal at the point intersects the x-axis at (9,0), then the eccentricity of

the hyperbola is

Watch Video Solution

− = 1
x2

a2

y2

b2

46. Prove that any hyperbola and its conjugate hyperbola cannot have

common normal.

Watch Video Solution

47. A ray emerging from the point (5, 0) is incident on the hyperbola


 at the point 
 with abscissa 8. Find the equation of

the reflected ray after the first
 reflection if point 
 lies in the first

quadrant.

Watch Video Solution

9x2 − 16y2 = 144 P

P

https://dl.doubtnut.com/l/_hk08sWuzUpd4
https://dl.doubtnut.com/l/_Gm1UnkRXTdnt
https://dl.doubtnut.com/l/_mo4ftDTUt4ej


48. Normal to a rectangular hyperbola at P meets the transverse axis at N.

If foci of hyperbola are S and S', then find the value of 

Watch Video Solution

.
SN

SP

49. Consider hyperbola xy = 16 to find the equation of tangent at point (2,

8) .

Watch Video Solution

50. 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

51. If 
 are three points on the hyperbola 
 such that 


 subtends a right angle at 
 then prove that 
 is parallel to the

A, B, andC xy = c2

AB C, AB

https://dl.doubtnut.com/l/_c55yIo8Ikj0l
https://dl.doubtnut.com/l/_7st2MHNGeZ1t
https://dl.doubtnut.com/l/_piaUx7I3cwYh
https://dl.doubtnut.com/l/_fjN4FFeSZgMT


Solved Examples

normal to the hyperbola at point 

Watch Video Solution

C.

52. Prove that product of parameters of four concyclic points on the

hyperbola  is 1. Also, prove that the mean of these four concyclic

points bisects the distance between the centres of the hyperbola and the

circle.

Watch Video Solution

xy = c2

1. A variable line 
 cuts the lines 
 and 
 at

points 
 . Prove that the locus of the centroid of triangle 

being the origin) is a hyperbola passing through the origin.

View Text Solution

y = mx − 1 x = 2y y = − 2x

AandB OAB(O

https://dl.doubtnut.com/l/_fjN4FFeSZgMT
https://dl.doubtnut.com/l/_NTrPHIP8cOwa
https://dl.doubtnut.com/l/_oFGyKH1bROdc
https://dl.doubtnut.com/l/_6hwnKwZlk8Am


2. Let 
 be a point on the hyperbola 
 where 
 is a

parameter, such that 
is nearest to the line 
Find the locus of 

Watch Video Solution

P x2 − y2 = a2, a

P y = 2x. P .

3. Show that the midpoints of focal chords of a hyperbola 

lie on another similar hyperbola.

Watch Video Solution

− = 1
x2

a2

y2

b2

4. From the center 
 of hyperbola 
 , perpendicular 
 is

drawn on any tangent to it at the point 
 in the first

quadrant. Find the value of 
so that the area of 
is maximum.

Watch Video Solution

C − = 1
x2

a2

y2

b2
CN

P (a secθ, b tan θ)

θ CPN

https://dl.doubtnut.com/l/_6hwnKwZlk8Am
https://dl.doubtnut.com/l/_KhrYA9mEtuV6
https://dl.doubtnut.com/l/_ZiqZUbyGb1gq


5. Semi transverse axis of hyperbola is 5. Tangent at point P and normal to

this tangent meet conjugate axis at A and B, respectively. The circle on AB

as diameter passes through tow fixed points, the distance between which

is 20. Find the eccentricity of hyperbola.

Watch Video Solution

6. The exhaustive set of values of  such that there exists a tangent to

the ellipse  and the portion of the tangent intercepted

by the hyperbola  subtends a right angle at the center of

the curves is:

Watch Video Solution

α2

x2 + α2y2 = α2

α2x2 − y2 = 1

7. Prove that the part of the tangent at any point of the hyperbola


 intercepted between the point of contact and the

transvers axis is a
 harmonic mean between the lengths of the

perpendiculars drawn from the foci
on the normal at the same point.

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_S2TQbAkf8Y3Q
https://dl.doubtnut.com/l/_NPttQSxZP7II
https://dl.doubtnut.com/l/_G7IAbFqpCBm5


Watch Video Solution

8. If one of varying central conic (hyperbola) is fixed in magnitude and

position, prove that the locus of the point of contact of a tangent drawn

to
it from a fixed point on the other axis is a parabola.

Watch Video Solution

9. If normal at P to a hyperbola of eccentricity e intersects its transverse

and conjugate axes at L and M, respectively, then prove that the locus of

midpoint of LM is a hyperbola. Find the eccentricity of this hyperbola

Watch Video Solution

10. If the normal at a point  to the hyperbola  meets the

x-axis at , show that the  being the focus of the

hyperbola.

h id l i

P − = 1
x2

a2

y2

b2

G SG = eSP . S

https://dl.doubtnut.com/l/_G7IAbFqpCBm5
https://dl.doubtnut.com/l/_j4TwS7SUU9jl
https://dl.doubtnut.com/l/_YNIapPkHebKp
https://dl.doubtnut.com/l/_XjO8PYsFLuaR


Concept Application Exercise 7 1

Watch Video Solution

11.  and  intersect at four

points A, B, C, D and if centroid of  lies on line  , then

locus of D is

Watch Video Solution

(x − 1)(y − 2) = 5 (x − 1)
2

+ (y + 2)
2

= r2

△ ABC y = 3x − 4

1. The equation 

represents a

Watch Video Solution

√(x − 4)
2

+ (y − 2)
2

+ √(x + 4)
2

+ (y − 2)
2

= 8

2. If cot  find the value of : 


Watch Video Solution

θ =
3

4
sin θ − cos θ

sin θ + cos θ

https://dl.doubtnut.com/l/_XjO8PYsFLuaR
https://dl.doubtnut.com/l/_1wxEfeSJqj1q
https://dl.doubtnut.com/l/_ZeGsjhJA8mcL
https://dl.doubtnut.com/l/_eM61aRMMj2fW


Concept Application Exercise 7 2

3. The equation of the transvers axis of the hyperbola


 is
 (a) 
 (b) 


(d) 

Watch Video Solution

(x − 3)2 + (y + 1)2 = (4x + 3y)2
x + 3y = 0 4x + 3y = 9

3x − 4y = 13 4x + 3y = 0

1. Write the length of the latus rectum of the hyperbola

Watch Video Solution

16x2 − 9y2 = 144.

2. If the latus rectum of a hyperbola forms an equilateral triangle with the

vertex at the center of the hyperbola ,then find the eccentricity of the

hyperbola.

https://dl.doubtnut.com/l/_eM61aRMMj2fW
https://dl.doubtnut.com/l/_IpNgcU4GfgT4
https://dl.doubtnut.com/l/_xqe0lBVUMPxh
https://dl.doubtnut.com/l/_sDBnFZnnL8OS


Watch Video Solution

3. The distance between two directrices of a rectangular hyperbola is 10

units. Find the distance between its foci.

Watch Video Solution

4. An ellipse and a hyperbola are confocal (have the same focus) and the

conjugate axis of the hyperbola is equal to the minor axis of the ellipse. If


 are the eccentricities of the ellipse and the hyperbola,

respectively,
then prove that 
.

Watch Video Solution

e1ande2

+ = 2
1

e2
1

1

e2
2

5. If  ans  are the foci, C is the center , and P is point on the

rectangular hyperbola, show that 

Watch Video Solution

S S'

SP × S'P = (CP )2

https://dl.doubtnut.com/l/_sDBnFZnnL8OS
https://dl.doubtnut.com/l/_FK6FdLALQ9vp
https://dl.doubtnut.com/l/_60N6FZ8vksbU
https://dl.doubtnut.com/l/_t6NCL1XnXfWu


6. Find the equation of the hyperbola whose foci are 
and

eccentricity is 

Watch Video Solution

(8, 3)and(0, 3)

.
4
3

7. Find all the aspects of hyperbola 

Watch Video Solution

16x2 − 3y2 − 32x + 12y − 44 = 0.

8. Show that the locus represented by

 is a rectangular hyperbola.

Watch Video Solution

x = a(t + ), y = a(t − )
1

2

1

t

1

2

1

t

9. Two straight lines pass through the fixed points  and have

slopes whose products is  Show that the locus of the points of

intersection of the lines is a hyperbola.

( ± a, 0)

p > 0

https://dl.doubtnut.com/l/_SLy7dcFFetEU
https://dl.doubtnut.com/l/_tGPRXipRt47s
https://dl.doubtnut.com/l/_m3RJir9MXwxZ
https://dl.doubtnut.com/l/_xjZMPCgMKSah


Watch Video Solution

10. If 
 are two straight lines which bisect one another at

right angles, show
 that the locus of a points 
 which moves so that 


is a hyperbola. Find its eccentricity.

Watch Video Solution

AOBandCOD

P

PA ⋅ PB = PC ⋅ PD

11. Find the equation of the chord of the hyperbola 

which is bisected at the point (5, 3).

Watch Video Solution

25x2 − 16y2 = 400

12. 
 is the ordinate of any point 
 on the hyperbola 

and 
 is its transvers axis. If 
 divides 
 in the ratio 
 then

prove that 
is perpendicular to 

Watch Video Solution

PN P − = 1
x2

a2

y2

b2

A' Q AP a2 : b2,

NQ A ′P .

https://dl.doubtnut.com/l/_xjZMPCgMKSah
https://dl.doubtnut.com/l/_luyzZKPPoeVe
https://dl.doubtnut.com/l/_NTaiUOnocmEz
https://dl.doubtnut.com/l/_xCQdVOsXbPAB


Concept Application Exercise 7 3

1. The tangents from  to the hyperbola 

include between them an angle equal to:

Watch Video Solution

(1, 2√2) 16x2 − 25y2 = 400

2. Tangents are drawn to the hyperbola 
 from the point 


Find their equations.

Watch Video Solution

3x2 − 2y2 = 25

(0, ).
5

2

3. A common tangent to  and , is

Watch Video Solution

9x2 − 16y2 = 144 x2 + y2 = 9

https://dl.doubtnut.com/l/_7EAGLJ3ctQBL
https://dl.doubtnut.com/l/_mUMRNiHxATdf
https://dl.doubtnut.com/l/_ZkKl9nnCYEr1


4. The locus a point  moving under the condition that the line

 is a tangent to the hyperbola  is (A) a

parabola (B) an ellipse (C) a hyperbola (D) a circle

Watch Video Solution

P (α, β)

y = αx + β − = 1
x2

a2

y2

b2

5. A normal to the hyperbola,  meets the co-ordinate axes

 and  at  and  respectively. If the parallelogram  being

the origin) is formed, then the locus of  is :-

Watch Video Solution

4x2 _ 9y2 = 36

x y A B. OABP (O

P

6. A point 
moves such that the chord of contact of the pair of tangents

from 
 on the parabola 
 touches the rectangular hyperbola 


Show that the locus of 
is the ellipse 

Watch Video Solution

P

P y2 = 4ax

x2 − y2 = c2. P + = 1.
x2

c2

y2

(2a)2

https://dl.doubtnut.com/l/_2cSSyUYA35BY
https://dl.doubtnut.com/l/_wrELy94dSqq3
https://dl.doubtnut.com/l/_rOri8FRESIF5
https://dl.doubtnut.com/l/_roRVQ9uJiC2T


7. If a tangent to the parabola  intersects the  at 

and , then the locus of the point of intersection of tangents at  and

 to the ellipse is

Watch Video Solution

y2 = 4ax + = 1
x2

a2

y2

b2

A B A

B

8. If the chords of contact of tangents from two points  and 

 to the hyperbola  are at right angle, then find then

find the eccentricity of the hyperbola.

Watch Video Solution

( − 4, 2)

(2, 1) − = 1
x2

a2

y2

b2

9. Statement 1 : If from any point 
 on the hyperbola 


 , tangents are drawn to the hyperbola 

then the corresponding chord of contact lies on an other branch of the

hyperbola 



Statement 2 : From any point outside the hyperbola,
 two tangents can be

P (x1, y1)

− = − 1
x2

a2

y2

b2
− = 1,

x2

a2

y2

b2

− = − 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_roRVQ9uJiC2T
https://dl.doubtnut.com/l/_al7PAdC2iBtn
https://dl.doubtnut.com/l/_tHe27v2rRa6u


Concept Application Exercise 7 4

drawn to the hyperbola.


(a) Statement 1 and Statement 2 are correct and Statement 2 is the

correct explanation for Statement 1. 

(b) Statement 1 and Statement 2 are correct and Statement 2 is not the

correct explanation for Statement 1. 

(c) Statement 1 is true but Statement 2 is false. 

(d) Statement 2 is true but Statement 1 is false. 

Watch Video Solution

10. Let 'p' be the perpendicular distance from the centre C of the

hyperbola  to the tangent drawn at a point R on the

hyperbola. If  are the two foci of the hyperbola, then show that

.

Watch Video Solution

− = 1
x2

a2

y2

b2

S&S'

(RS + RS' )2 = 4a2(1 + )
b2

p2

https://dl.doubtnut.com/l/_tHe27v2rRa6u
https://dl.doubtnut.com/l/_OSdUE2WeaSou


1. Find the angle between the asymptotes of the hyperbola


.

Watch Video Solution

− = 1
x2

16

y2

9

2. Find the asymptotes of the curve 
.

Watch Video Solution

xy − 3y − 2x = 0

3. If asymptotes of hyperbola bisect the angles between the transverse

axis and conjugate axis of hyperbola, then what is eccentricity of

hyperbola?

Watch Video Solution

4. The asymptote of the hyperbola  form with an tangent

to the hyperbola triangle whose area is  in magnitude then its

− = 1
x2

a2

y2

b2

a2 tanλ

https://dl.doubtnut.com/l/_ivrEnLWK3RqN
https://dl.doubtnut.com/l/_HnHSSztA7YaG
https://dl.doubtnut.com/l/_t8SLiQ58t3C1
https://dl.doubtnut.com/l/_lIou6j4d1A6H


Concept Application Exercise 7 5

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

Watch Video Solution

secλ cos ecλ sec2 λ cos ec2λ

5. If the foci of a hyperbola lie on 
 and one of the asymptotes is 


then the equation of the hyperbola, given that it passes through

(3,
 4), is
 (a) 
 (b) 
 (c) 


(d) none of these

Watch Video Solution

y = x

y = 2x,

x2 − y2 − xy + 5 = 0
5

2
2x2 − 2y2 + 5xy + 5 = 0

2x2 + 2y2 − 5xy + 10 = 0

1. If any line perpendicular to the transverse axis cuts the hyperbola


 and the conjugate hyperbola 
 at points 


 , respectively, then prove that normal at 
 meet on the x-

axis.

Watch Video Solution

− = 1
x2

a2

y2

b2
− = − 1

x2

a2

y2

b2

PandQ PandQ

https://dl.doubtnut.com/l/_lIou6j4d1A6H
https://dl.doubtnut.com/l/_hX1jVJU786dE
https://dl.doubtnut.com/l/_ubc0bzbKmtps


2. 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).

3. Prove that the locus of the point of intersection of the tangents at
the

ends of the normal chords of the hyperbola 
 is 

Watch Video Solution

x2 − y2 = a2

a2(y2 − x2) = 4x2y2.

4. Find the value of m, for which the line  is a normal to

the conic .

Watch Video Solution

y = mx + 25
√3

3

− = 1
x2

16

y2

9

https://dl.doubtnut.com/l/_ubc0bzbKmtps
https://dl.doubtnut.com/l/_aDalU5Di4bcf
https://dl.doubtnut.com/l/_0lBE3kE9h7ke
https://dl.doubtnut.com/l/_ZxgtIDcHduTc
https://dl.doubtnut.com/l/_Ncujt7xxWZZu


Concept Application Exercise 7 6

5. Normal is drawn at one of the extremities of the latus rectum of the

hyperbola 
 which meets the axes at points 
 . Then

find the area of triangle 
being the origin).

Watch Video Solution

− = 1
x2

a2

y2

b2
AandB

OAB(O

1. Find the asymptotes and axes of hyperbola having equation

.

Watch Video Solution

xy − 3y − 4x + 7 = 0

2. The chord 
of the rectangular hyperbola 
meets the axis of 


at 
 is the midpoint of 
and 
 is the origin. Then 
 is
 (a)

equilateral
(b) isosceles
(c) right-angled
(d) right isosceles

Watch Video Solution

PQ xy = a2

x A; C PQ; O ACO

https://dl.doubtnut.com/l/_Ncujt7xxWZZu
https://dl.doubtnut.com/l/_vPSKtyQETxSb
https://dl.doubtnut.com/l/_yZyWfA5SlLBQ


Exercises

3. If  are four concyclic

points on the rectangular hyperbola and  , then find coordinates

of the orthocentre of the triangle 

Watch Video Solution

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

xy = c2

PQR

4. 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

Watch Video Solution

P

xy = c2 λ(λ ∈ R+ ) P

x2 = λc2 y2 = λc2 xy = λc2

1. If the distance between the foci and the distance between the two

directricies of the hyperbola 
are in the ratio 3:2, then 

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

− = 1
x2

a2

y2

b2
b : a

1: √2 √3: √2 1: 2 2: 1

https://dl.doubtnut.com/l/_iWwEJDp18xEc
https://dl.doubtnut.com/l/_Arl0AdKMkKhG
https://dl.doubtnut.com/l/_PBna0mWjeSjV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: √2

√3: √2

1: 2

2: 1

2. The is a point P on the hyperbola  such that its distance

from the right directrix is the average of its distance from the two foci.

Then the x-coordinate of P is (a) 
(b) 
(c) 
(d)none of these

A. 

B. 

C. 

D. none of these

− = 1
x2

16

y2

9

−
64
5

−
32

9
−

64
9

−64/5

−32/9

−64/9

https://dl.doubtnut.com/l/_PBna0mWjeSjV
https://dl.doubtnut.com/l/_rlrZvpU1yAnj


Answer: A

Watch Video Solution

3. The equation,  represents (a) no

locus if 
(b) an ellipse if 
(c) a point if 
(d) a hyperbola if 

A. no locus if k gt 0

B. an ellipse if k lt 0

C. a point if k = 0

D. a hyperbola if k gt0

Answer: C

Watch Video Solution

2x2 + 3y2 − 8x − 18y + 35 = K

k > 0 k < 0 k = 0

k > 0

https://dl.doubtnut.com/l/_rlrZvpU1yAnj
https://dl.doubtnut.com/l/_KHxcQfgjmD8e


4. Let 'a' and 'b' be non-zero real numbers. Then, the equation

 represents :

A. four staright lines, when c = 0 and a, b are of the same sign

B. two straight lines and a circle, when a = b and c is of sign opposite

to that of a

C. two straight lines and a hyperbola, when a and b are of the same

sign and c is of sign opposite to that of a

D. a circle and an ellipse, when a and b are of the same sign and c is of

sign opposite to that of a

Answer: B

Watch Video Solution

(ax2 + by2 + c)(x2 − 5xy + 6y2)

5. For the hyperbola . Which of the

following remains constant when alpha varies?

− = 1; (0 < α < )
x2

cos2 α

y2

sin2 α

π

4

https://dl.doubtnut.com/l/_GkThqJ8eBHEw
https://dl.doubtnut.com/l/_BBHsXyU3HcMi


A. Eccentricity

B. Abscissa of foci

C. Directrix

D. Vertex

Answer: B

Watch Video Solution

6. Which of the following pairs may represent the eccentricities of two

conjugate hyperbolas, for ?


a. 
b. 
c. 
d.

A. 

B. 

C. 

D. 

α ∈ (0, π/2)

sin θ, cos θ tan θ, cot θ secθ, cosecθ 1 + sin θ, 1 + cos θ

sin θ, cos θ

tan θ, cot θ

secθ, cosecθ

1 + sin θ, 1 + cos θ

https://dl.doubtnut.com/l/_BBHsXyU3HcMi
https://dl.doubtnut.com/l/_BlMHd8Q6S21U


Answer: C

Watch Video Solution

7. 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 

A. 1

B. 2

C. 3

D. cannot be decided

Answer: C

Watch Video Solution

e and e ′ ,

and
e

2
e ′

2

x2 + y2 = r2,

r =

https://dl.doubtnut.com/l/_BlMHd8Q6S21U
https://dl.doubtnut.com/l/_G9RPzKNI0KfN


8. A hyperbola, having the transverse axis of length , is confocal

with the ellipse . Then its equation is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

2 sin θ

3x2 + 4y2 = 12

x2cosec2θ − y2 sec2 θ = 1

x2 sec2 θ − y2cosec2θ = 1

x2 sin2 θ − y2 cos2 θ = 1

x2 cos2 θ − y2 cos2 θ = 1

9. If the distances of one focus of hyperbola from its directrices are  and

, then its eccentricity is

A. 

B. 2

C. 4

5

3

√2

https://dl.doubtnut.com/l/_IL76Gv0LEova
https://dl.doubtnut.com/l/_I1R7zgHrgYs0


D. 8

Answer: B

Watch Video Solution

10. Let  be confocal

 having the foci at  respectively. If P is

their point of intersection, then  are the roots of quadratic

equation

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

+ = 1 and − = 1
x2

a2

y2

b2

x2

A2

y2

B2

(a > A and a > b) s1 and S2,

S1P and S2P

x2 + 2Ax + (a2 − A2) = 0

x2 + 2ax + (a2 − A2) = 0

x2 − 2Ax + (a2 + A2) = 0

x2 − 2ax + (a2 − A2) = 0

https://dl.doubtnut.com/l/_I1R7zgHrgYs0
https://dl.doubtnut.com/l/_9zzURvlYxgeu


11. Two tangents are drawn from a point on hyperbola  to the

ellipse . If they make angle  with x-axis, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 − y2 = 5

+ = 1
x2

9

y2

4
α and β

α − β = ±
π

2

α + β =
π

2

α + β = π

α + β = 0

12. Equation of the rectangular hyperbola whose focus is  and

the corresponding directrix is .

A. 

B. 

C. 

(1, − 1)

x − y + 1 = 0

x2 − y2 = 1

xy = 1

2xy − 4x + 4y + 1 = 0

https://dl.doubtnut.com/l/_08PjMDiTXLSX
https://dl.doubtnut.com/l/_WuoQteIc3Xl5


D. 

Answer: C

Watch Video Solution

2xy + 4x − 4y − 1 = 0

13. If two circles  are touched

extermally by a circle, then locus of centre of variable circle is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

(x + 4)2 + y2 = 1 and (x − 4)2 + y2 = 9

− = 1
x2

15

y2

1

− = 1
x2

4

y2

12

− = 1
x2

1

y2

15

− = 1
x2

12

y2

4

https://dl.doubtnut.com/l/_WuoQteIc3Xl5
https://dl.doubtnut.com/l/_6ch5MIsIk5ZY


14. If the vertex of a hyperbola bisects the distance between its center

and the correspoinding focus, then the ratio of the square of its

conjugate
axis to the square of its transverse axis is
(a) 2 (b) 4
(c) 6 (d)
3

A. 2

B. 4

C. 6

D. 3

Answer: C

Watch Video Solution

15. The eccentricity of the hyperbola whose length of the latus rectum is

equal to 8 and the length of its conjugate axis is equal to half of the

distance between its foci, is :
(1) 
(2) 
(3) 
(4) 

A. 

4
3

4

√3

2

√3
√3

3/4

https://dl.doubtnut.com/l/_eeHqzm3EDMT7
https://dl.doubtnut.com/l/_Ia5cMo18eERv


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

4/√3

2/√3

16. Let 
 be the latus rectum through the focus of the hyperbola 


and 
be the farther vertex. If 
is equilateral, then

the eccentricity of the hyperbola is (axes are
coordinate axes).

A. 

B. 

C. 

D. 

Answer: D

LL'

− = 1
x2

a2

y2

b2
A' A'LL'

√3

√3 + 1

(√3 + 1)/√2

(√3 + 1)/√3

https://dl.doubtnut.com/l/_Ia5cMo18eERv
https://dl.doubtnut.com/l/_gzPyPQOkUWu7


Watch Video Solution

17. The eccentricity of the conjugate hyperbola of the hyperbola


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

A. 2

B. 

C. 4

D. 

Answer: A

Watch Video Solution

x2 − 3y2 = 1 2√3
4
5

2/√3

4/5

18. The locus of the point of intersection of the lines

 (where t is a parameter) is

a hyperbola whose eccentricity is:
(a) 
(b) 2
(c)  (d) 

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

√3
2

√3

4
3

https://dl.doubtnut.com/l/_gzPyPQOkUWu7
https://dl.doubtnut.com/l/_xAFyMVwlhyMb
https://dl.doubtnut.com/l/_b2n2qiDCFgUn


A. 

B. 2

C. 

D. 

Answer: B

Watch Video Solution

√3

2/√3

4/3

19. 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. 

x2 − y2 sec2 α = 5 √3

x2(sec2 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/_b2n2qiDCFgUn
https://dl.doubtnut.com/l/_KAxBqnnjBkRr


Answer: B

Watch Video Solution

20. 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. 

D. 

Answer: B

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

(x + 2y − 3)
2

− (2x − y + 4)
2

= 1
2

5

3

5

(2x − y + 4)
2

− (x + 2y − 3)
2

= 1
2

5

3

5

2(2x − y + 4)
2

− 3(x + 2y − 3)
2

= 1

2(x + 2y − 3)
2

− 3(2x − y + 4)
2

= 1

https://dl.doubtnut.com/l/_KAxBqnnjBkRr
https://dl.doubtnut.com/l/_FAGmkevf0sQU


Watch Video Solution

21. Factorise the expression:


Watch Video Solution

(x2– 2xy + y2)– z2

22. If two points  on the hyperbola ,  whose centre is C

be such that CP is perpendicularal to 1 ,then prove that

.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P&Q − = 1
x2

a2

y2

b2

CQ and a < b

+ = −
1

CP 2

1

CQ2

1

a2

1

b2

b2 − a2

2ab

+
1

a2

1

b2

2ab

b2 − a2

−
1

a2

1

b2

https://dl.doubtnut.com/l/_FAGmkevf0sQU
https://dl.doubtnut.com/l/_wh98f0xfVcjL
https://dl.doubtnut.com/l/_xCi2TfQTcgMh


23. The angle between the lines joining the origin to the points of

intersection of the line  and the curve  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√3x + y = 2 y2 − x2 = 4

tan− 1(2/√3)

π/6

tan− 1(√3/2)

π/2

24. A variable chord of the hyperbola 
subtends

a right angle at the center of the hyperbola if this chord
touches.
a fixed

circle concentric with the hyperbola
 a fixed ellipse concentric with the

hyperbola
 a fixed hyperbola concentric with the hyperbola
 a fixed

parabola having vertex at (0, 0).

− = 1, (b > a),
x2

a2

y2

b2

https://dl.doubtnut.com/l/_wON6czfCtVY9
https://dl.doubtnut.com/l/_SguKm15DZp7Z


A. a fixed circle concentric with the hyperbola

B. a fixed ellipse concentric with the hyperbola

C. a fixed hyperbola concentric with the hyperbola

D. a fixed parabola having vertex at (0, 0)

Answer: A

Watch Video Solution

25. If the distance between two parallel tangents having slope 
 drawn

to the hyperbola 
is 2, then the value of 
is_____

Watch Video Solution

m

− = 1
x2

9

y2

49
2|m|

26. If 
 is tangent to the hyperbola 
 , then 


is equal to
(a) 
(b) 
(c) 
(d) none of these

A. 

ax + by = 1 − = 1
x2

a2

y2

b2

a2 − b2 1

a2e2
a2e2 b2e2

1/a2e2

https://dl.doubtnut.com/l/_SguKm15DZp7Z
https://dl.doubtnut.com/l/_iqD5mr7XYnl8
https://dl.doubtnut.com/l/_SApNCFa9eZVR


B. 

C.  none of these

D. none of these

Answer: A

Watch Video Solution

a2e2

b2e2

27. A tangent drawn to hyperbola  at  froms a

triangle of area  square units, with the coordinate axes, then the

square of its eccentricity is (A)  (B)  (C)  (D) 

A. 15

B. 24

C. 17

D. 14

Answer: C

− = 1
x2

a2

y2

b2
P( )

π

6

a2

15 24 17 14

https://dl.doubtnut.com/l/_SApNCFa9eZVR
https://dl.doubtnut.com/l/_0fD6sqmP6tzR


Watch Video Solution

28. The number of roots of the equation x^2+5x+6=0
is

A. 2

B. 4

C. zero

D. none of these

Answer: C

Watch Video Solution

29. The locus of a point whose chord of contact with respect to the circle


is a tangent to the hyperbola 
is a/an
ellipse
(b) circle

hyperbola (d) parabola

A. ellipse

x2 + y2 = 4 xy = 1

https://dl.doubtnut.com/l/_0fD6sqmP6tzR
https://dl.doubtnut.com/l/_RGCXNKoUebVl
https://dl.doubtnut.com/l/_fbhPGGKG3KXk


B. circle

C. hyperbola

D. parabola

Answer: C

Watch Video Solution

30. The sides 
of a 
touch the conjugate hyperbola of the

hyperbola 
 . If the vertex 
 lies on the ellipse 


 , then the side 
 must touch
 parabola
 (b) circle

hyperbola
(d) ellipse

A. parabola

B. circle

C. hyperbola

D. ellipse

ACandAB ABC

− = 1
x2

a2

y2

b2
A

+ = 1
x2

a2

y2

b2
BC

https://dl.doubtnut.com/l/_fbhPGGKG3KXk
https://dl.doubtnut.com/l/_e22whos4xq4r


Answer: D

Watch Video Solution

31. The number of possible tangents which can be drawn to the curve


 which are perpendicular to the straight line 


, is
zero (b)
1 (c) 2
(d) 4

A. a. zero

B. b. 1

C. c. 2

D. d. 4

Answer: A

Watch Video Solution

4x2 − 9y2 = 36,

5x + 2y − 10 = 0

https://dl.doubtnut.com/l/_e22whos4xq4r
https://dl.doubtnut.com/l/_ye0eb1ezJIBc


32. 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. a. 2

B. b. 

C. c. 3

D. d. 

Answer: B

Watch Video Solution

P − = 1
x2

a2

y2

b2

(0, − b) P

(2a√2, 0)

√2

√3

33. Locus of the feet of the perpendiculars drawn from either foci on a

variable tangent to the hyperbola  is

A. 

B. 

16y2 − 9x2 = 1

x2 + y2 = 9

x2 + y2 = 1/9

https://dl.doubtnut.com/l/_QxTl4FyeDHc6
https://dl.doubtnut.com/l/_wIVfd1L47tHB


C. 

D. 

Answer: D

Watch Video Solution

x2 + y2 = 7/144

x2 + y2 = 1/16

34. P is a point on the hyperbola , and N is the foot of the

perpendicular from P on the transverse axis. The tangent 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. 

C. 

D. 

Answer: B

h id l i

− = 1
x2

a2

y2

b2

e2

a2

b2

b2 /a2

https://dl.doubtnut.com/l/_wIVfd1L47tHB
https://dl.doubtnut.com/l/_F6fUTm6qd0DK


Watch Video Solution

35. The coordinates of a point on the hyperbola 
 which is

nearest to the line 
are

A. (6, 3)

B. 

C. 

D. 

Answer: C

Watch Video Solution

− = 1
x2

24

y2

18

3x + 2y + 1 = 0

( − 6, − 3)

( − 6, 3)

(6, − 3)

36. The tangent at a point 
on the hyperbola 
meets one

of the directrix at 
 If 
 subtends an angle 
 at the corresponding

focus, then 
 
(b) 
(c) 
(d) 

P − = 1
x2

a2

y2

b2

F . PF θ

θ =
π

4

π

2
3π

4
π

https://dl.doubtnut.com/l/_F6fUTm6qd0DK
https://dl.doubtnut.com/l/_tuXYYD43Hloc
https://dl.doubtnut.com/l/_rubaXcQw0y84


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π/4

π/2

3π/4

π

37. The locus of a point, from where the tangents to the rectangular

hyperbola 
 contain an angle of 
 , is
 (a) 


 (b) 


 (c) 


(d) 

A. 

B. 

C. 

x2 − y2 = a2 450

(x2 + y2)
2

+ a2(x2 − y2) = 4a2

2(x2 + y2)
2

+ 4a2(x2 − y2) = 4a2

(x2 + y2)
2

+ 4a2(x2 − y2) = 4a2 (x2 + y2) + a2(x2 − y2) = a4

(x2 + y2)
2

+ a2(x2 − y2) = 4a2

2(x2 + y2)
2

+ 4a2(x2 − y2) = 4a2

(x2 + y2)
2

+ 4a2(x2 − y2) = 4a4

https://dl.doubtnut.com/l/_rubaXcQw0y84
https://dl.doubtnut.com/l/_6GP6eZczgRLy


D. 

Answer: C

Watch Video Solution

(x2 + y2)
2

+ a2(x2 − y2) = a4

38. If tangents 
 are drawn from a variable point 
 to

thehyperbola 
 so that the fourth vertex 
 of

parallelogram 
lies on the circumcircle of triangle 
, then the

locus of 
is
(a) 
(b) 
 (c) 
 (d)

none of these

Watch Video Solution

PQandPR P

− = 1, (a > b),
x2

a2

y2

b2
S

PQSR PQR

P x2 + y2 = b2 x2 + y2 = a2 x2 + y2 = a2 − b2

39. 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. 0

− = 1
x2

a2

y2

b2

x2 + y2 = a2

https://dl.doubtnut.com/l/_6GP6eZczgRLy
https://dl.doubtnut.com/l/_IlOOQvHTtOsq
https://dl.doubtnut.com/l/_CTwwWdQvgDQJ


B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

40. If a ray of light incident along the line 
 gets

reflected from the hyperbola 
 , then its reflected ray goes

along the line.
 
(b) 


(d) none of these

A. 

B. 

C. 

D. none of these

3x + (5 − 4√2)y = 15

− = 1
x2

16

y2

9

x√2 − y + 5 = 0 √2y − x + 5 = 0 √2y − x − 5 = 0

x√2 − y + 5 = 0

√2y − x + 5 = 0

√2y − x − 5 = 0

https://dl.doubtnut.com/l/_CTwwWdQvgDQJ
https://dl.doubtnut.com/l/_vSgFLGplhAFd


Answer: D

Watch Video Solution

41. The chord of contact of a point 
 w.r.t a hyperbola and its auxiliary

circle are at right angle. Then the
point 
lies (a) on
conjugate hyperbola

(b) one of the directrix
(c) one of the asymptotes
(d) none of these

A. conjugate hyperbola

B. one of the directrix

C. asymptotes

D. none of these

Answer: C

Watch Video Solution

P

P

https://dl.doubtnut.com/l/_vSgFLGplhAFd
https://dl.doubtnut.com/l/_yNheX4dDyVYG


42. The ellipse 
 and the hyperbola 

intersect at right angles. Then the equation of the circle through the

points of intersection of two conics is
 (a) 
 (b) 


 (c) 
 (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4x2 + 9y2 = 36 a2x2 − y2 = 4

x2 + y2 = 5

√5(x2 + y2) − 3x − 4y = 0 √5(x2 + y2) + 3x + 4y = 0

x2 + y2 = 25

x2 + y2 = 5

√5(x2 + y2) − 3x − 4y = 0

√5(x2 + y2) + 3x + 4y = 0

x2 + y2 = 25

43. The locus of the point which is such that the chord of contact of

tangents drawn from it to the ellipse 
 forms a triangle of+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_G1hyk4eEN4q8
https://dl.doubtnut.com/l/_Mu65mdCtTL1X


constant area with the coordinate axes is
(a) straight line
(b) a hyperbola

(c) an ellipse
(d) a circle

A. a straight line

B. a hyperbola

C. an ellipse

D. a circle

Answer: B

Watch Video Solution

44. If  is the chord of contact of the hyperbola  then

the equation of the corresponding pair of tangents is (A)

 (B)  (C)

 (D) `

A. 

B. 

x = 9 x2 − y2 = 9

9x2 − 8y2 + 18x − 9 = 0 9x2 − 8y2 − 18x + 9 = 0

9x2 − 8y2 − 18x − 9 = 0 9x2 − 8y2 + 18x + 9 = 0

9x2 − 8y2 + 18x − 9 = 0

9x2 − 8y2 − 18x = 0

https://dl.doubtnut.com/l/_Mu65mdCtTL1X
https://dl.doubtnut.com/l/_FgHXuUgrOhR2


C. 

D. 

Answer: B

Watch Video Solution

9x2 − 8y2 − 9 = 0

9x2 − 8y2 + 18x + 9 = 0

45. If the tangent at point P(h, k) on the hyperbola  cuts

the circle  at points  and , then the vlaue

of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− = 1
x2

a2

y2

b2

x2 + y2 = a2 Q(x1, y1) R(x2, y2)

+
1

y1

1

y2

1

k

2

k

ab

k

a + b

k

https://dl.doubtnut.com/l/_FgHXuUgrOhR2
https://dl.doubtnut.com/l/_eeYchuN4A5uj


46. Let  (where ) be

two points on the hyperbola  If  is the point of

intersection of the normals at  then  is equal to 


(A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

P (a secθ, b tan θ) and Q(a secϕ, b tanϕ) θ + ϕ =
π

2

− = 1
x2

a2

y2

b2
(h, k)

P and Q k

a2 + b2

a
−( )

a2 + b2

a

a2 + b2

b
−( )

a2 + b2

b

a2 + b2

a

−( )
a2 + b2

a

a2 + b2

b

−( )
a2 + b2

b

47. A normal to the hyperbola 
has equal intercepts on the

positive x- and y-axis. If this normal touches the ellipse 
 ,

then 
is equal to
(a) 5 (b)
25 (c) 16
(d) none of these

− = 1
x2

4

y2

1

+ = 1
x2

a2

y2

b2

a2 + b2

https://dl.doubtnut.com/l/_eeYchuN4A5uj
https://dl.doubtnut.com/l/_lybqzmMY7PH8
https://dl.doubtnut.com/l/_DQdMub6LGZXn


Watch Video Solution

48. Portion of asymptote of hyperbola  (between centre

and the tangent at vertex) in the first quadrant is cut by the line

 (lambda is a parameter) then (A)  (B)

 (C)  (D) 

Watch Video Solution

− = 1
x2

a2

y2

b2

y + λ(x − a) = 0 λ ∈ R

λ ∈ (0, ∞) λ ∈ ( − ∞, 0) λ ∈ R − {0}

49. 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
 (a) 
 (b) 


(d) 

Watch Video Solution

− = 1
x2

a2

y2

b2

1200

x2 + y2 = 6 x2 + y2 = 9

x2 + y2 = 3 x2 + y2 = 18

https://dl.doubtnut.com/l/_DQdMub6LGZXn
https://dl.doubtnut.com/l/_cnaFn3Zr0fb9
https://dl.doubtnut.com/l/_dMYd4tlVfRov


50. Let any double ordinate 
 of the hyperbola 
 be

produced on both sides to meet the asymptotes in 
 . Then 


is equal to
25 (b) 16 (c) 41
(d) none of these

Watch Video Solution

PNP ' − = 1
x2

25

y2

16

QandQ'

PQ
.

P
′
Q

51. For hyperbola whose center is at (1, 2) and the asymptotes are parallel

to lines 
 and 
 , the equation of the hyperbola

passing through (2, 4) is
(a) 


(b) 
 (c) 


(d) none of these

Watch Video Solution

2x + 3y = 0 x + 2y = 1

(2x + 3y − 5)(x + 2y − 8) = 40

(2x + 3y − 8)(x + 2y − 5) = 40

(2x + 3y − 8)(x + 2y − 5) = 30

52. The asymptotes of the hyperbola  and 

are perpendicular to each other. Then,
 (a) 
 (b) 
 (c) 


(d) 

− = 1
x2

a2
1

y2

b2
1

− = 1
x2

a2
2

y2

b2
2

=
a1

a2

b1

b2
a1a2 = b1b2

a1a2 + b1b2 = 0 a1 − a2 = b1 − b2

https://dl.doubtnut.com/l/_BS63sdbifecg
https://dl.doubtnut.com/l/_dE4oAvVF8PVO
https://dl.doubtnut.com/l/_IX4kRafcbNGi


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a1 /a2 = b1 /b2

a1a2 = b1b2

a1a2 + b1b2 = 0

a1 − a2 = b1 − b2

53. If 
 is the equation of the hyperbola 


 , then the value of 
 for which 


represents its asymptotes is

A. 20

B. 

C. 

D. 18

S = 0

x2 + 4xy + 3y2 − 4x + 2y + 1 = 0 k

S + K = 0

−16

−22

https://dl.doubtnut.com/l/_IX4kRafcbNGi
https://dl.doubtnut.com/l/_nly8DhD6ZSSp


Answer: C

Watch Video Solution

54. If two distinct tangents can be drawn from the point  on

different branches of the hyperbola , then find the values

of .

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

(α, α + 1)

− = 1
x2

9

y2

16

α

|α| < 3/2

|α| > 2/3

|α| > 3

https://dl.doubtnut.com/l/_nly8DhD6ZSSp
https://dl.doubtnut.com/l/_p32TtHQWmyzW


55. A hyperbola passes through (2,3) and has asymptotes


 and 
 . Then, the equation of its

transverse axis is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3x − 4y + 5 = 0 12x + 5y − 40 = 0

77x − 21y − 265 = 0

21x − 77y + 265 = 0

21x − 77y − 265 = 0

21x + 77y − 265 = 0

56. From any point on the hyperbola 
 , tangents are drawn

to the hyperbola 
The area cut-off by the chord of contact

on the asymptotes is equal to: (a) 
(b) 
(c) 
(d) 

A. 

− = 1
x2

a2

y2

b2

− = 2.
x2

a2

y2

b2

a

2
ab 2ab 4ab

a/2

https://dl.doubtnut.com/l/_dLJefwgCYwHs
https://dl.doubtnut.com/l/_XU1Exetb2AIR


B. 

C. 

D. 

Answer: D

Watch Video Solution

ab

2ab

4ab

57. The combined equation of the asymptotes of the hyperbola

 is -

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

2x2 + 5xy + 2y2 + 4x + 5y = 0

2x2 + 5xy + 2y2 + 4x + 5y + 2 = 0

2x2 + 5xy + 2y2 + 4x + 5y − 2 = 0

2x2 + 5xy + 2y2 = 0

https://dl.doubtnut.com/l/_XU1Exetb2AIR
https://dl.doubtnut.com/l/_8kcbC2JrspFk


58. The asymptotes of the hyperbola 
are
(1) 
and


 
 and 
 (3) 
 and 


and 

A. x - k = 0 and y - h = 0

B. x + h = 0 and y + k = 0

C. x - k = 0 and y + h = 0

D. x + k = 0 and y - h = 0

Answer: A

Watch Video Solution

xy = hx + ky x − k = 0

y − h = 0 (2)x + h = 0 y + k = 0 x − k = 0 y + h = 0

(4)x + k = 0 y − h = 0

59. The center of a rectangular hyperbola lies on the line 
If one of

the asymptotes is 
 , then the other asymptote is:
 (a) 


 (b) 
 (c) 
 (d) none of

these

y = 2x.

x + y + c = 0

6x + 3y − 4c = 0 3x + 6y − 5c = 0 3x − 6y − c = 0

https://dl.doubtnut.com/l/_8kcbC2JrspFk
https://dl.doubtnut.com/l/_OohE77tWNFoY
https://dl.doubtnut.com/l/_LHASuRVEz1o2


A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

6x + 3y − 4c = 0

3x + 6y − 5c = 0

3x − 6y − c = 0

60. The equation of a rectangular hyperbola whose asymptotes are 

and 
and passing through (7,8) is

A. 

B. 

C. 

D. 

Answer: D

x = 3

y = 5

xy − 3y + 5x + 3 = 0

xy + 3y + 4x + 3 = 0

xy − 3y + 5x − 3 = 0

xy − 3y − 5x + 3 = 0

https://dl.doubtnut.com/l/_LHASuRVEz1o2
https://dl.doubtnut.com/l/_ytkEbJGntIN2


Watch Video Solution

61. If tangents 
 and 
 are dawn to variable circles having radius 

and the center lying on the rectangular hyperbola 
 , then the

locus of the circumcenter of triangle 
 is 
 being the origin).
 (a)


(b) 
 
(d) none of these

A. xy = 4

B. xy = 1/4

C. xy = 1

D. none of these

Answer: B

Watch Video Solution

OQ OR r

xy = 1

OQR (O

xy = 4 xy =
1

4
xy = 1

62. Four points are such that the line joining any two points is

perpendicular to the line joining other two points. If three point out of

https://dl.doubtnut.com/l/_ytkEbJGntIN2
https://dl.doubtnut.com/l/_UvvMuEOMIKti
https://dl.doubtnut.com/l/_OcFLTVIbbBb0


these lie on a rectangular hyperbola, then the fourth point will lie on

A. the same hyperbola

B. the conjugate hyperbola

C. one of the directrix

D. one of the asymptotes

Answer: A

Watch Video Solution

63. If 
 are the foci of the hyperbola whose length of the

transverse axis is 4
and that of the conjugate axis is 6, and 
are

the foci of the conjugate hyperbola, then the area of quadrilateral


is
24 (b) 26
(c) 22 (d)
none of these

A. 24

B. 26

C. 22

S1andS2

S3andS4

S1S3S2S4

https://dl.doubtnut.com/l/_OcFLTVIbbBb0
https://dl.doubtnut.com/l/_vylD3VpguJUc


D. none of these

Answer: B

Watch Video Solution

64. Suppose the circle having equation 
 intersects the

rectangular hyperbola 
 at points 
 The equation 


represents.

A. a pair of lines through the origin for 

B. an ellipse through A, B, C and D for 

C. a parabola through A, B, C and D for 

D. a circle for any 

Answer: A

Watch Video Solution

x2 + y2 = 3

xy = 1 A, B, C, andD.

x2 + y2 − 3 + λ(xy − 1) = 0, λ ∈ R,

λ = − 3

λ = − 3

λ = − 3

λ ∈ R

https://dl.doubtnut.com/l/_vylD3VpguJUc
https://dl.doubtnut.com/l/_i1sVAtwRzEd8
https://dl.doubtnut.com/l/_nAGlHhJizqmU


65. The equation to the chord joining two points 
on

the rectangular hyperbola  is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(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

66. The locus of the foot of the perpendicular from the center of the

hyperbola 
on a variable tangent is

A. 

B. 

C. 

xy = 1

(x2 − y2)
2

= 4xy

(x2 + y2)
2

= 2xy

(x2 + y2) = 4xy

https://dl.doubtnut.com/l/_nAGlHhJizqmU
https://dl.doubtnut.com/l/_7cyOCHiBnkBl


D. 

Answer: D

Watch Video Solution

(x2 + y2)
2

= 4xy

67. The curve  and the circle  touch at two

points, then distance between the points of contact is

A. (a) 

B. (b) 

C. (c) 

D. (d) none of these

Answer: B

Watch Video Solution

xy = c(c > 0) x2 + y2 = 1

1

2

2√2

https://dl.doubtnut.com/l/_7cyOCHiBnkBl
https://dl.doubtnut.com/l/_nHBlZZ0zxSQN


Multiple Correct Answers Type

68. 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. 50

B. 100

C. 25

D. 25/5

Answer: B

Watch Video Solution

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 50 100 25

25

2

https://dl.doubtnut.com/l/_NMkmVDySBfQ9


1. If the circle 
 intersects the hyperbola 
 at four

points 
and 
then

A. 

B. 

C. 

D. 

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

Watch Video Solution

x2 + y2 = a2 xy = c2

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

x1 + x2 + x3 + x4 = 0

y1 + y2 + y3 + y4 = 0

x1x2x3x4 = c4

y1y2y3y4 = c4

2. The equation 
represents

A. a parabola for 

B. an ellipse for 

C. a hyperbola for 

D. a point circle for k = 0

(x − α)2 + (y − β)2 = k(lx + my + n)2

k < (l2 + m2)
− 1

0 < k < (l2 + m2)
− 1

k > (l2 + m2)
− 1

https://dl.doubtnut.com/l/_cqhH4blqTEI0
https://dl.doubtnut.com/l/_jKvJV9a5Jdeb


Answer: B::C::D

Watch Video Solution

3. If 
 are the foci of a hyperbola passing through the

origin, then
(a) 
(b) 
(c) 
(d) 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

(5, 12)and(24, 7)

e =
√386

12
e =

√386

13
LR =

121

6
LR =

121

3

e =
√386

12

e =
√386

13

LR = 121/6

LR = 121/3

4. Show that the equation 

represents a hyperbola.

9x2 − 16y2 − 18x + 32y − 151 = 0

https://dl.doubtnut.com/l/_jKvJV9a5Jdeb
https://dl.doubtnut.com/l/_qwaL7lSitxeL
https://dl.doubtnut.com/l/_SzDDtvS5otaU


Watch Video Solution

5. If 
hyperbola passes through the foci of the ellipse 
. Its

transverse and conjugate axes coincide respectively with the
 major and

minor axes of the ellipse and if the product of eccentricities of
hyperbola

and ellipse is 1 then
 the equation of
 hyperbola is 
 b. the

equation of hyperbola is 
c. focus of hyperbola is (5, 0)
 d.

focus
of hyperbola is 

A. the equation of hyperbola is 

B. the equation of the hyperbola is 

C. the vertex of the hyperbola is (5, 0)

D. the vertex of the hyperbola is 

Answer: A::C

View Text Solution

a + = 1
x2

25

y2

16

− = 1
x2

9

y2

16

− = 1
x2

9

y2

25

(5√3, 0)

− = 1
x2

9

y2

16

− = 1
x2

9

y2

25

(5√3, 0)

https://dl.doubtnut.com/l/_SzDDtvS5otaU
https://dl.doubtnut.com/l/_yBJBT6juEGvH
https://dl.doubtnut.com/l/_2ksc7uTfUrrM


6. If the foci of 
coincide with the foci of 
and

the eccentricity of the hyperbola is 2, then

A. 

B. there is no director circle to the hyperbola

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

D. the length of latus rectum of the hyperbola is 12

Answer: A::B::D

Watch Video Solution

− = 1
x2

a2

y2

b2
+ = 1

x2

25

y2

9

a2 + b2 = 16

7. The differential equation 
 represents a family of hyperbolas

(except when it represents a pair of
 lines) with eccentricity.
 (a) 
 (b) 


(c) 
(d) 

A. 

B. 

=
dy

dx

2x

3y

√
3

5

√
5

3
√

2

5
√

5

2

√3/5

√5/3

https://dl.doubtnut.com/l/_2ksc7uTfUrrM
https://dl.doubtnut.com/l/_wdFjEypxXWWU


C. 

D. 

Answer: B::D

Watch Video Solution

√2/5

√5/2

8. find the equation of parabola which is symmetric about y-axis,and

passes through point (2,-3).

Watch Video Solution

9. If the ellipse  and the hyperbola S = 0 have same end

points of the latus rectum, then the eccentricity of the hyperbola can be

A. A. 

B. B. 

C. C. 

x2 + 2y2 = 4

cosec
π

4

cosec
π

3

2 sin. + sin.
π

3

π

4

https://dl.doubtnut.com/l/_wdFjEypxXWWU
https://dl.doubtnut.com/l/_tXvoHkRuKL1w
https://dl.doubtnut.com/l/_MwqqYngPITHj


D. D. 

Answer: A::D

Watch Video Solution

√2 sin. + sin.
π

3

π

4

10. For which of the hyperbolas, can we have more than one pair of

perpendicular tangents?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− = 1
x2

4

y2

9

− = − 1
x2

4

y2

9

x2 − y2 = 4

xy = 44

https://dl.doubtnut.com/l/_MwqqYngPITHj
https://dl.doubtnut.com/l/_pc5XLssGb8O6


11. The lines parallel to the normal to the curve 
 is/are
 (a)


 (b) 
 (c) 
 (d) 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

xy = 1

3x + 4y + 5 = 0 3x − 4y + 5 = 0 4x + 3y + 5 = 0

3y − 4x + 5 = 0

3x + 4y + 5 = 0

3x − 4y + 5 = 0

4x + 3y + 5 = 0

3y − 4x + 5 = 0

12. From the point (2, 2) tangent are drawn to the hyperbola


Then the point of contact lies in the
(a) first quadrant
(b)

second quadrant
(c) third quadrant
(d) fourth quadrant

A. first quadrant

− = 1.
x2

16

y2

9

https://dl.doubtnut.com/l/_LQmJ55qpXIP5
https://dl.doubtnut.com/l/_9g3TfyGe5es4


B. second quadrant

C. third quadrant

D. forth quadrant

Answer: C::D

Watch Video Solution

13. For hyperbola  , let n be the number of points on the

plane through which perpendicular tangents are drawn.

A. If n = 1, then 

B. If n gt 1, then 

C. If n = 0, then .

D. none of these

Answer: A::B::C

Watch Video Solution

− = 1
x2

a2

y2

b2

e = √2

0 < e < √2.

e > √2

https://dl.doubtnut.com/l/_9g3TfyGe5es4
https://dl.doubtnut.com/l/_iNVeXuD5LwPn


14. Ifthe normal at P to the rectangular hyperbola  meets the

axes in G and g and C is the centre of the hyperbola, then

A. 

B. 

C. 

D. 

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

Watch Video Solution

x2 − y2 = 4

PG = PC

Pg = PC

PG = Pg

Gg = 2PC

15. Find the equation of tangent to the hyperbola  which

passes through  origin

A. 

B. 

y =
x + 9

x + 5

(0, 0)

x + 25y = 0

x + y = 0

https://dl.doubtnut.com/l/_iNVeXuD5LwPn
https://dl.doubtnut.com/l/_EM83GrBajhUY
https://dl.doubtnut.com/l/_DF1aOXlOqrlb


C. 

D. 

Answer: A::B

Watch Video Solution

5x − y = 0

x − 25y = 0

16. Tangents which are parrallel to the line  are drawn to

hyperbola . The points of contact of these tangents is/are

A. (2,1)

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

2x + y + 8 = 0

x2 − y2 = 3

(2, − 1)

( − 2, − 1)

( − 2, 1)

https://dl.doubtnut.com/l/_DF1aOXlOqrlb
https://dl.doubtnut.com/l/_Q33phh66MZaO
https://dl.doubtnut.com/l/_aeQUganH47R3


17. Find the equations of the tangents to the hyperbola 

that are drawn from (3, 2).

A. equation of one of the tangents is x = 3

B. equation of one of the tangents is 

C. the area of triangle that these tangents form with their chord of

contact is 12 sq. untis

D. the area of triangle that these tangents form with their chord of

contact is 8 sq. units

Answer: A::B::D

Watch Video Solution

x2 − 9y2 = 9

5x − 12y + 9 = 0

18. Find the equation of the circle which passes through the point (2, -2)

and (3, 4) and whose centre lies on the x + y = 2

Watch Video Solution

https://dl.doubtnut.com/l/_aeQUganH47R3
https://dl.doubtnut.com/l/_PNhjbketTxU2


19. If , the point of intersection of the ellipse 

 and hyperbola is

equidistant from the foci of the curves all lying in the right of y-axis then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

P (α, β)

+ (1 − e2) = 1
x2

a2

y2

a2
− =

x2

a2

y2

a2(E2 − 1)

1

4

2α = a(2e + E)

a − eα = Eα − α/2

E =
√e2 + 24 − 3e

2

E =
√e2 + 12 − 3e

2

20. A hyperbola having the transverse axis of length  unit is confocal

with the ellipse , then

A. Equation of the hyperbola is 

B. Eccentricity of the hyperbola is 4

1

2

3x2 + 4y2 = 12

− =
x2

15

y2

1

1

16

https://dl.doubtnut.com/l/_XdiXbDXQ6pHt
https://dl.doubtnut.com/l/_XVU4QkCpboND


C. Distance between the directries of the hyperbola is  units

D. Length of latus rectum of the hyperbola is  units

Answer: B::C::D

Watch Video Solution

1

8

15

2

21. In X-Y plane, the path defined by the equation

, is (a) a parabola if 


(b) a hyperbola if 
(c) a

pair of lines if 
(d) a pair of lines if 

A. a parabola if 

B. a hyperbola if 

C. a pair of lines if 

D. a pair of lines if 

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

h id l i

+ + = 0
1

xm

1

ym
k

(x + y)n

m = , k = − 1, n = 0
1

2
m = 1, k = − 1, n = 0

m = k = n = 1 m = k = − 1, n = 1

m = , k = − 1, n = 0
1

2

m = 1, k = − 1, n = 0

m = k = n = 1

m = k = − 1, n = 1

https://dl.doubtnut.com/l/_XVU4QkCpboND
https://dl.doubtnut.com/l/_vB85m0CRcOKI


Watch Video Solution

22. A point moves such that the sum of the squares of its distances from

the two sides of length ‘a’ of a rectangle is twice the sum of the squares

of its distances from the other two sides of length b. The locus of the

point can be:

A. a circle

B. an ellipse

C. a hyperbola

D. a pair of lines

Answer: C::D

Watch Video Solution

23. The equation of a hyperbola with co-ordinate axes as principal axes,

and the distances of one of its vertices from the foci are 3 and 1 can be

https://dl.doubtnut.com/l/_vB85m0CRcOKI
https://dl.doubtnut.com/l/_QtKg1KmOFbRT
https://dl.doubtnut.com/l/_ae8eK4lYKnOk


A. 

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

3x2 − y2 = 3

x2 − 3y2 + 3 = 0

x2 − 3y2 − 3 = 0

24. Three points A,B and C taken on rectangular hyperbola  where 

 and . The normal at A is parallel to BC, then

A. circumcentre of  is 

B. equation of circumcircle of  is 

C. orthocenter of  is 

D. none of these

xy = 4

B( − 2, − 2) C(6, 2/3)

ΔABC (2, − 2/3)

ΔABC

3x2 + 3y2 − 12x + 4y − 40 = 0

ΔABC ( , 2√3)
2

√3

https://dl.doubtnut.com/l/_ae8eK4lYKnOk
https://dl.doubtnut.com/l/_q5G49wiQ6FnB


Answer: A::B::C

Watch Video Solution

25. A tangent is drawn at any point on the hyperbola . If

this tangent is intersected by the tangents at the vertices at points P and

Q, then which of the following is/are true

A. S,S',P and Q are concyclic

B. PQ is diameter of the circle

C. S,S', P and Q forms rhombus

D. PQ is diagonal of acute angle of the rhombus formed by S,S',P and Q

Answer: A::B

Watch Video Solution

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_q5G49wiQ6FnB
https://dl.doubtnut.com/l/_DuGqluwmXjM5


26. If two tangents can be drawn the different branches of hyperbola

 from , then

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

− = 1
x2

1

y2

4
(α, α2)

α ∈ ( − 2, 0)

α ∈ (0, 2)

α ∈ ( − ∞, − 2)

α ∈ (2, ∞)

27. The director circle of a hyperbola is . One end of the

major axis is (2,0) then a focus is (a)  (b) 

(c)  (d) 

A. 

B. 

x2 + y2 − 4y = 0

(√3, 2 − √3) ( − √3, 2 + √3)

(√6, 2 − √6) ( − √6, 2 + √6)

(√3, 2 − √3)

( − √3, 2 + √3)

https://dl.doubtnut.com/l/_xrvPWC8OJXrD
https://dl.doubtnut.com/l/_1yoHu2LnMQgC


C. 

D. 

Answer: C::D

Watch Video Solution

(√6, 2 − √6)

( − √6, 2 + √6)

28. The points on the ellipse  from which perpendicular

tangents can be drawn to the hyperbola  is/are

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

+ = 1
x2

2

y2

10

− = 1
x2

5

y2

1

(√ , √ )
3

2

5

2

(√ , − √ )
3

2

5

2

( − √ , √ )
3

2

5

2

(√ , √ )
5

2

3

2

https://dl.doubtnut.com/l/_1yoHu2LnMQgC
https://dl.doubtnut.com/l/_7LjHC1ecIWrX


Comorehension Type

1. Consider an ellipse  Let a hyperbola is having its vertices

at the extremities of minor axis of an ellipse and length of major axis of

an ellipse is equal to the distance between the foci of hyperbola. Let 

and  be the eccentricities of an ellipse and hyperbola respectively. Again

let A be the area of the quadrilateral formed by joining all the foci and A,

be the area of the quadrilateral formed by all the directrices. The relation

between  is given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ = 1
x2

a2

y2

b2

e1

e2

e1 and e2

e1e2 = 1

e2
2(1 − e2

1) = 1

e2
1(e

2
1 − 1) = 1

e1e2(1 − e2
1) = 1

https://dl.doubtnut.com/l/_jZh0lJDHf8DN
https://dl.doubtnut.com/l/_baH90nlPq7Ib


2. Consider an ellipse . A hyperbola has its vertices

at the extremities of minor axis of the ellipse and the length of major axis

of the ellipse is equal to the distance between the foci of hyperbola. Let

 and  be the eccentricities of ellipse and hyperbola, respectively. Also,

let  be the area of the quadrilateral fored by joining all the foci and 

be the area of the quadrilateral formed by all the directries. 

The relation between  and  is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ = 1(a > b)
x2

a2

y2

b2

e1 e2

A1 A2

e1 e2

tan− 1
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

1

√1 − e2
1

tan− 1
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

e1

√1 − e2
1

tan− 1
⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

1

√e2
2 − 1

tan− 1 √1 = e2
1

https://dl.doubtnut.com/l/_baH90nlPq7Ib


3. Consider the ellipse . An ellipse  passes

through the extremities of the major axis of  and has its foci at the

ends of its minor axis.Consider the following property:Sum of focal

distances of any point on an ellipse is equal to its major axis. Equation of

 is

Watch Video Solution

E1, + = 1, (a > b)
x2

a2

y2

b2
E2

E1

E2

4. Consider the hyperbola  and the circle 

. 


Also, the given hyperbola and the ellipse  are orthogonal

to each other. 

The number of points on the hyperbola and the circle from which

tangents drawn to the circle and the hyperbola, respectively, are

perpendicular to each other is

A. 

B. 

− = 1
X2

9

y2

a2

x2 + (y − 3) = 9

+ = 1
x2

41

y2

16

x2 − y2 = 0

x2 − 9 = 0

https://dl.doubtnut.com/l/_r4lcAwP27eJ8
https://dl.doubtnut.com/l/_pNYZMs6NZPoI


C. 

D. No common tangent.

Answer: B

Watch Video Solution

9y2 − 19x2 = 0

5. Consider the hyperbola  and the circle .

Also, the given hyperbola and the ellipse  are orthogonal

to each other. 

Combined equation of pair of common tangents between the hyperbola

and the circle is given be:
 (1). 
 (2). 
 (3).


(4).No common tangent.

A. 0

B. 2

C. 4

D. 6

− = 1
x2

9

y2

a2
x2 + (y − 3) = 9

+ = 1
x2

41

y2

16

x2 − y2 = 0 x2 − 9 = 0

9y2 − 19x2 = 0

https://dl.doubtnut.com/l/_pNYZMs6NZPoI
https://dl.doubtnut.com/l/_lJSRtZUnfdin


Answer: C

Watch Video Solution

6. Consider the hyperbola  and the circle .

Also, the given hyperbola and the ellipse  are orthogonal

to each other. 

Combined equation of pair of common tangents between the hyperbola

and the circle is given be:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− = 1
x2

9

y2

a2
x2 + (y − 3) = 9

+ = 1
x2

41

y2

16

x2 + y2 ± 5x − 3y = 0

x2 + y2 + 5x ± 3y = 0

x2 − y2 ± 5x − 3y = 0

x2 − y2 + 3x ± 3y = 0

https://dl.doubtnut.com/l/_lJSRtZUnfdin
https://dl.doubtnut.com/l/_2oDWiyQiqtlX
https://dl.doubtnut.com/l/_95k7tR8eNzHE


7. The locus of the foot of perpendicular from my focus of a hyperbola

upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.

Consider the foci of a hyperbola as  and (5,6) and the foot of

perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,

5). 

The conjugate axis of the hyperbola is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 3, − 2)

4√11

2√11

4√22

2√22

8. The locus of the foot of perpendicular from my focus of a hyperbola

upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.

https://dl.doubtnut.com/l/_95k7tR8eNzHE
https://dl.doubtnut.com/l/_G9UXnRanldo1


Consider the foci of a hyperbola as  and (5,6) and the foot of

perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,

5). 

The directrix of the hyperbola corresponding to the focus (5, 6) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

( − 3, − 2)

2x + 2y − 1 = 0

2x + 2y − 11 = 0

2x + 2y − 7 = 0

2x + 2y − 9 = 0

9. The locus of the foot of perpendicular from my focus of a hyperbola

upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.

Consider the foci of a hyperbola as  and (5,6) and the foot of

perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,

( − 3, − 2)

https://dl.doubtnut.com/l/_G9UXnRanldo1
https://dl.doubtnut.com/l/_Og9dS4QiJIVn


5). 

The directrix of the hyperbola corresponding to the focus (5, 6) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(2/9, 31/3)

(7/4, 23/4)

(2/3, 9)

(7/9, 7)

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

 


which represents a hyperbola. 

IF the origin is shifted to the point (3, 7/2) and the axes are rotated

through an angle  in clockwise sense so that the equation of the given

hyperbola changes to the standard form , then  is

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

∣
∣

= 3

θ

− = 1
X2

a2

y2

b2
θ

https://dl.doubtnut.com/l/_Og9dS4QiJIVn
https://dl.doubtnut.com/l/_tvZIa67riKZI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5/3

4/3

5/4

3/√7

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

 


which represents a hyperbola. 

IF the origin is shifted to the point (3, 7/2) and the axes are rotated

through an angle  in clockwise sense so that the equation of the given

hyperbola changes to the standard form , then  is

A. 

B. 

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

∣
∣

= 3

θ

− = 1
X2

a2

y2

b2
θ

(x − 3)2 + (y − )
2

=
7
2

55

4

(x − 3)2 + (y − )
2

=
7
2

25

4

https://dl.doubtnut.com/l/_tvZIa67riKZI
https://dl.doubtnut.com/l/_HY2fxNFMHL7P


C. 

D. none of these

Answer: D

Watch Video Solution

(x − 3)2 + (y − )
2

=
7
2

7

4

12. Let  is a variable point such that

 , which

represents hyperbola. The eccentricity e' of the corresponding conjugate

hyperbola is (A)  (B)  (C)  (D) 

Watch Video Solution

P (x, y)

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

∣
∣

= 3

5

3
4
3

5

4

3

√7

13. In a hyperbola, the portion of the tangent intercepted between the

asymptotes is bisected at the point of contact. 

Consider a hyperbola whose center is at the origin. A line 

touches this hyperbola at P(1,1) and intersects the asymptotes at A and B

x + y = 2

https://dl.doubtnut.com/l/_HY2fxNFMHL7P
https://dl.doubtnut.com/l/_9MtVaENCUL1D
https://dl.doubtnut.com/l/_eX5Jt4fCMkXj


such that AB =  units. 

The equation of the tangent to the hyperbola at (-1, 7/2) is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

6√2

5xy + 2x2 + 2y2 = 0

3x + 2y = 4

2x2 + 2y2 − 5xy = 0

14. In a hyperbola, the portion of the tangent intercepted between the

asymptotes is bisected at the point of contact. 

Consider a hyperbola whose center is at the origin. A line 

touches this hyperbola at P(1,1) and intersects the asymptotes at A and B

such that AB =  units. 

The equation of the pair of asymptotes is

Watch Video Solution

x + y = 2

6√2

https://dl.doubtnut.com/l/_eX5Jt4fCMkXj
https://dl.doubtnut.com/l/_KdzKuE0VM6xP


15. In a hyperbola, the portion of the tangent intercepted between the

asymptotes is bisected at the point of contact. 

Consider a hyperbola whose center is at the origin. A line 

touches this hyperbola at P(1,1) and intersects the asymptotes at A and B

such that AB =  units. 

The equation of the tangent to the hyperbola at  is

A. (a) 

B. (b) 

C. (c) 

D. (d) none of these

Answer: B

Watch Video Solution

x + y = 2

6√2

( − 1, 7/2)

5x + 2y = 2

3x + 2y = 4

3x + 4y = 11

https://dl.doubtnut.com/l/_KdzKuE0VM6xP
https://dl.doubtnut.com/l/_r1BI1DGC4kO6


16. A point P moves such that 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

A. (A) 

B. (B) 

C. (C)

D. (D) 

Answer: B

Watch Video Solution

x2 = 4y

x2 = 16y

x2 = 12y

y2 = 8x

17. 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 C is

https://dl.doubtnut.com/l/_7pvxGojku1ip
https://dl.doubtnut.com/l/_LKkPbE5VQEf4


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 = 16y

x2 = 2y

x2 + 2y = 0

x2 + 4y = 0

18. 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

Watch Video Solution

C

19. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

https://dl.doubtnut.com/l/_LKkPbE5VQEf4
https://dl.doubtnut.com/l/_Xdmspcc6ipHV
https://dl.doubtnut.com/l/_PdPH7Z8vBKma


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

xy − 1 = x − y

xy + 1 = x + y

2xy = x + y

20. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

A. 

B. 

C. 

D. none of these

Answer: C

xy = 2x + y − 2

2xy = x + 2y + 5

xy = x + y + 1

https://dl.doubtnut.com/l/_PdPH7Z8vBKma
https://dl.doubtnut.com/l/_pHt4rwAZE8HX


Matrix Mathc Type

Watch Video Solution

21. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

A. 4

B. 0

C. 3

D. 2

Answer: D

Watch Video Solution

1. Let the foci of the hyperbola  be the vertices of the

ellipse  and the foci of the ellipse be the vertices of the

− = 1
X2

A2

y2

B2

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_pHt4rwAZE8HX
https://dl.doubtnut.com/l/_tKG7zjnfaamU
https://dl.doubtnut.com/l/_YzowPSVBMq0P


hyperbola. Let the eccentricities of the ellipse and hyperbola be  and 

, respectively. Then match the following lists. 


View Text Solution

eE

eH

2. Factorise the following: 

Watch Video Solution

p2 + 6p– 16

3. Consider the lines represented by equation

 forming a triangle. Then match the

following lists: 

Watch Video Solution

(x2 + xy − x) × (x − y) = 0

https://dl.doubtnut.com/l/_YzowPSVBMq0P
https://dl.doubtnut.com/l/_JNquEFnwRC5C
https://dl.doubtnut.com/l/_xs7gJBxZQMmq


4. Factorise the following:


Watch Video Solution

p2 + 6p + 8

5. Consider the lines represented by equation

 forming a triangle. Then match the

following lists: 

Watch Video Solution

(x2 + xy − x) × (x − y) = 0

6. Consider all possible permutations of the letters of the word

ENDEANOEL. Match the statements/ expressions in column I with the

https://dl.doubtnut.com/l/_xs7gJBxZQMmq
https://dl.doubtnut.com/l/_r7Fa88fgfI1l
https://dl.doubtnut.com/l/_mhhj1pz1OLpg
https://dl.doubtnut.com/l/_85gUFDRazS5i


statement/expressions in 

Watch Video Solution

7. Match the following and mark the correct options 

A. (II) (iii) (R)

B. (IV) (iv) (S)

C. (IV) (iii) (S)

https://dl.doubtnut.com/l/_85gUFDRazS5i
https://dl.doubtnut.com/l/_huxF3fnBvhlG


D. (II) (iv) (R)

Answer: D

Watch Video Solution

8. Match the items of colums I and II. 

A. (II) (i) (P)

B. (III) (i0) (Q)

C. (II) (iv) (R)

D. (I) (ii) (Q)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_huxF3fnBvhlG
https://dl.doubtnut.com/l/_mWmKoTcjjOnn


9. Lists I, II and III contains conics, equation of tangents to the conics and

points of contact, respectively. 

 

For  if a tangent is drawn to a suitable conic (List I) at the point

of contact , which of the following options is the only CORRECT

combination for obtaining its equation?

A. (II) (ii) (Q)

B. (III) (i) (P)

C. (I) (i) (P)

D. (I) (ii) (Q)

Answer: D

Watch Video Solution

a = √2

( − 1, 1)

https://dl.doubtnut.com/l/_mWmKoTcjjOnn
https://dl.doubtnut.com/l/_5Jvng6eqQq38


Numerical Value Type

10. The equivalent capacitance between points A and B will be 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P → IV , Q → II, R → I, S → III

P → IV , Q → III, R → I, S → II

P → IV , Q → I, R → III, S → II

P → III, Q → IV , R → II, S → I

1. The eccentricity of the hyperbola


is ______

Watch Video Solution

∣
∣
∣
√(x − 3)2 + (y − 2)2 − √(x + 1)2 + (y + 1)2∣

∣
∣

= 1

https://dl.doubtnut.com/l/_rau4WerPqhmF
https://dl.doubtnut.com/l/_9YCwBTSghkUT


2. If 
 is tangent to the hyperbola 
 having

eccentricity 5, then the least positive integral value of 
is_____

Watch Video Solution

y = mx + c − = 1,
x2

a2

y2

b2

m

3. Consider the graphs of , where A is a

positive constant and .Number of points in which the two

graphs intersect, is

Watch Video Solution

y = Ax2 and y2 + 3 = x2 + 4y

x, y ∈ R

4. If

cut orthogonally, then integral value of  is ________.

Watch Video Solution

4(x − √2)
2

+ λ(y − √3)
2

= 45 and (x − √2)
2

− 4(y − √3)
2

= 5

λ

https://dl.doubtnut.com/l/_57jspTUOksTs
https://dl.doubtnut.com/l/_Z2IvXe4oQxwF
https://dl.doubtnut.com/l/_w2aKhi6U4WnY


5. If the hyperbola 
 is rotated by 
 in the anticlockwise

direction about its center keeping the axis
 intact, then the equation of

the hyperbola is 
where 
is equal to___________

Watch Video Solution

x2 − y2 = 4 450

xy = a2, a2

6. Tangents are drawn from the point  to the hyperbola 

 and are inclined atv angle  to the x-axis.If

, prove that .

Watch Video Solution

(α, β)

3x2 − 2y2 = 6 θ and ϕ

tan θ. tanϕ = 2 β2 = 2α2 − 7

7. The area of triangle formed by the tangents from the point (3, 2) to
the

hyperbola 
 and the chord of contact w.r.t. the point (3, 2)

is_____________

Watch Video Solution

x2 − 9y2 = 9

https://dl.doubtnut.com/l/_EzOWLhbDqx8L
https://dl.doubtnut.com/l/_507akd2r76JI
https://dl.doubtnut.com/l/_JYgMu5b0imyc
https://dl.doubtnut.com/l/_jcDA3nAsS7AQ


8. Find the value of m for which  is a tangent to the

hyperbola 

Watch Video Solution

y = mx + 6

− = 1.
x2

100

y2

49

9. If tangents drawn from the point 
 to the hyperbola 


are perpendicular, then the value of 
is _____

Watch Video Solution

(a, 2)

− = 1
x2

16

y2

9
a2

10. If radii of director circles of  are 

 respectively, let  are the eccentricities of ellipse and

hyperbola respectively, then

Watch Video Solution

+ = 1 and − = 1
x2

a2

y2

b2

x2

a2

y2

b2

2r and r eE and eH

11. If 
 is the length of the latus rectum of the hyperbola for which


 are the equations of asymptotes and which passes

L

x = 3andy = 2

https://dl.doubtnut.com/l/_jcDA3nAsS7AQ
https://dl.doubtnut.com/l/_URUokjK81I60
https://dl.doubtnut.com/l/_Qw6NRzSIUZ9h
https://dl.doubtnut.com/l/_CoGpwvoq6MGw


through the point (4,
6), then the value of 
is_____

Watch Video Solution

L

√2

12. If the angle between the asymptotes of hyperbola  is ,

then the eccentricity of conjugate hyperbola is _________.

Watch Video Solution

− = 1
x2

a2

y2

b2

π

3

13. If the chord 
 of the hyperbola 

subtends a right angle at the center, and the diameter of the circle,

concentric with the hyperbola, to which the given chord is a tangent is 

then the value of 
is__________

Watch Video Solution

x cosα + y sinα = p − = 1
x2

16

y2

18

d,

d

4

14. The line  is tangent to the hyperbola . If this

line passes through the point of intersection of the nearest directrix and

2x + y = 1 − = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_CoGpwvoq6MGw
https://dl.doubtnut.com/l/_a6oxnYBWkTOb
https://dl.doubtnut.com/l/_nE6TOwtWz9bl
https://dl.doubtnut.com/l/_f7sH2epmSsqu


Jee Main

the x-axis, then the eccentricity of the hyperbola is

Watch Video Solution

1. The eccentricity of the hyperbola whose latus rectum is 8 and conjugate

axis is equal to half the distance between the foci is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

4/√3

2/√3

√3

4/3

https://dl.doubtnut.com/l/_f7sH2epmSsqu
https://dl.doubtnut.com/l/_HHKSDd9mPYTG


2. A hyperbola passes through the point  and has foci at 

. Then the tangent to this hyperbola at P also passes through

the point:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

P(√2, √3)

( ± 2, 0)

( − √2, − √3)

(3√2, 2√3)

(2√2, 3√3)

(√3, √2)

3. Tangents are drawn to the hyperbola  at the points P

and Q. If these tangents intersect at the point T(0,3) then the area (in sq

units) of  is

A. 

4x2 − y2 = 36

△ PTQ

36√5

https://dl.doubtnut.com/l/_fYDsQlzciIJW
https://dl.doubtnut.com/l/_eIkw5TO1ILeM


Jee Advanced

B. 

C. 

D. 

Answer: B

Watch Video Solution

45√5

54√3

60√3

1. Let  be a point on the hyperbola  If the normal

at point P intersects the x-axis at (9, 0), then find the eccentricity of the

hyperbola.

A. 

B. 

C. 

D. 

P (6, 3) − = 1.
x2

a2

y2

b2

√5/2

√3/2

√2

√3

https://dl.doubtnut.com/l/_eIkw5TO1ILeM
https://dl.doubtnut.com/l/_gztcXXKsdTmL


Answer: B

Watch Video Solution

2. 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 

A. the equation of the ellipse is 

B. the foci of the ellipse are 

C. the equation of the ellipse is 

D. the foci of the ellipse are 

Answer: A::B

Watch Video Solution

2x2 − 2y2 = 1

( ± 1, 0) x2 + 2y2 = 2

( ± √2, 0) x2 + 2y2 = 1

x2 + 2y2 = 1

( ± 1, 0)

x2 + 2y2 = 4

( ± √2, 0)

https://dl.doubtnut.com/l/_gztcXXKsdTmL
https://dl.doubtnut.com/l/_tSwRMUcNPzGI
https://dl.doubtnut.com/l/_daMRpUduzO7i


3. Let the eccentricity of the hyperbola  be reciprocal to

that of the ellipse . If the hyperbola passes through a focus

of the ellipse, then

A. the equation of the hyperbola is 

B. a focus of the hyperbola is (2,0)

C. the eccentricity of the hyperbola is 

D. the equation of the hyperbola is 

Answer: B::D

Watch Video Solution

− = 1
x2

a2

y2

b2

x2 + 4y2 = 4

− = 1
x2

3

y2

2

2

√3

x2 − 3y2 = 3

4. 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) 

− = 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)

https://dl.doubtnut.com/l/_daMRpUduzO7i
https://dl.doubtnut.com/l/_JAsnJQqkSu6w


A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

( , )
9

2√2

1

√2

( − , − )
9

2√2

1

√2

(3√3, − 2√2)

(3√3, − 2√2)

5. Find the equations of
 the tangent and the normal to


at 
where 
and 
.

A. 

B. 

C. 

D. 

16x2 + 9y2 = 144 (x1,  y1) x1 = 2 y1 > 0

= 1 −  for x1 > 1
dl

dx1

1

3x2
1

=  for x1 > 1
dm

dx1

x1

3√x2
1 − 1

= 1 +  for x1 > 1
dl

dx1

1

3x2
1

=  for x1 > 0
dm

dy1

1

3

https://dl.doubtnut.com/l/_JAsnJQqkSu6w
https://dl.doubtnut.com/l/_VgxQIe4evTdp


Comprehension Type

Answer: A::B::D

Watch Video Solution

6. If 
 is a tangent to the hyperbola 
 then

which of the following CANNOT be sides of a right angled triangle?

A. (a) 2a, 4, 1

B. (b) 2a, 8, 1

C. (c) a, 4, 1

D. (d) a, 4, 2

Answer: B::C::D

Watch Video Solution

2x − y + 1 = 0 − = 1
x2

a2

y2

16

https://dl.doubtnut.com/l/_VgxQIe4evTdp
https://dl.doubtnut.com/l/_glqfC3spu2sY


1. The circle  and hyperbola  I intersect at

the points A and B. Equation of a common tangent with positive slope to

the circle as well as to the hyperbola is (A) 
 (B) 


(C) 
(D) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 + y2 − 8x = 0 − = 1
x2

9

y2

4

2x − √5y − 20 = 0

2x − √5y + 4 = 0 3x − 4y + 8 = 0 4x − 3y + 4 = 0

2x − √5y − 20 = 0

2x − √5y + 4 = 0

3x − 4y + 8 = 0

4x − 3y + 4 = 0

2. 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/_ELa6CqBMe0f2
https://dl.doubtnut.com/l/_iNwRMBylDGGB


A. a. 

B. b. 

C. c. 

D. 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

3. Consider a hyperbola  and a line . O is the centre of

hyperbola. Tangent at any point P of hyperbola intersect the coordinate

axes at A and B. 

Locus of circumcentre of triangle OAB is

A. an ellipse with eccentricity 

B. a parabola

C. a hyperbola with eccnetricity 

D. a circle

xy = 4 y = 2x = 4

1

√2

√2

https://dl.doubtnut.com/l/_iNwRMBylDGGB
https://dl.doubtnut.com/l/_M1Rlro3zfGut


Answer: C

Watch Video Solution

4. Consider a hyperbola  and a line . O is the centre of

hyperbola. Tangent at any point P of hyperbola intersect the coordinate

axes at A and B. 

Shortest distance between the line and hyperbola is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xy = 4 y = 2x = 4

8√2

√5

4(√2 − 1)

√5

2√2

√5

4(√2 − 1)

√5

https://dl.doubtnut.com/l/_M1Rlro3zfGut
https://dl.doubtnut.com/l/_kCi5UifCUisF
https://dl.doubtnut.com/l/_pVZX98mTSswe


5. Consider a hyperbola  and a line . O is the centre of

hyperbola. Tangent at any point P of hyperbola intersect the coordinate

axes at A and B. 

Let the given line intersects the x-axis at R. if a line through R. intersect

the hyperbolas at S and T, then minimum value of  is

A. 2

B. 4

C. 6

D. 8

Answer: D

Watch Video Solution

xy = 4 y = 2x = 4

RS × RT

6. Consider a hyperbola: . The line 

, which is not a tangent, intersect the hyperbola at 

 only. A variable point  exists in

− = 1
(x − 7)2

a

(y + 3)2

b2

3x − 2y − 25 = 0

H( , − 7)
11

3
P(α + 7, α2 − 4) ∀α ∈ R

https://dl.doubtnut.com/l/_pVZX98mTSswe
https://dl.doubtnut.com/l/_nurvQHCe3BFf


the plane of the given hyperbola. 

The eccentricity of the hyperbola is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
7
5

√2

√13

2

3

2

7. Consider a hyperbola: . The line 

, which is not a tangent, intersect the hyperbola at 

 only. A variable point  exists in

the plane of the given hyperbola. 

The eccentricity of the hyperbola is

A. 

− = 1
(x − 7)

2

a

(y + 3)
2

b2

3x − 2y − 25 = 0

H( , − 7)
11

3
P(α + 7, α2 − 4) ∀α ∈ R

(2, ∞)

https://dl.doubtnut.com/l/_nurvQHCe3BFf
https://dl.doubtnut.com/l/_XZdrw2zybhSs


Single Correct Answer Type

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

( − ∞, − 2)

( − , )
1

2

1

2

1. The locus of  such that

 is

A. A. hyperbola

B. B. circle

C. C. finite line segment

D. D. infinite ray

P (x, y)

√x2 + y2 + 8y + 16 − √x2 + y2 − 6x + 9 = 5,

https://dl.doubtnut.com/l/_XZdrw2zybhSs
https://dl.doubtnut.com/l/_LLp7Lin9LDTd


Answer: D

Watch Video Solution

2. The distance of the focus of , from the directrix, which is

nearer to it, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 − y2 = 4

2√2

√2

4√2

8√2

3. If  is a hyperbola, then which of the following points lie

on hyperbola?

− = 1
x2

36

y2

k2

https://dl.doubtnut.com/l/_LLp7Lin9LDTd
https://dl.doubtnut.com/l/_cwTIA2A17oRa
https://dl.doubtnut.com/l/_wzpgmGcoNaVH


A. A. 

B. B. 

C. C. 

D. D. 

Answer: D

Watch Video Solution

(3, 1)

( − 3, 1)

(5, 2)

(10, 4)

4. The ellipse  and the hyperbola  have in

common

A. A. centre and vertices only

B. B. centre, foci and vertices

C. C. centre, foci and directrices

D. D. centre only

Answer: A

+ = 1
x2

25

y2

16
− = 1

x2

25

y2

16

https://dl.doubtnut.com/l/_wzpgmGcoNaVH
https://dl.doubtnut.com/l/_wI6fSIqSFIXS


Watch Video Solution

5. The equation to the hyperbola having its eccentricity 2 and the

distance between its foci is 8 is

A. A. 

B. B. 

C. C. 

D. D. 

Answer: B

Watch Video Solution

− = 1
x2

12

y2

4

− = 1
x2

4

y2

12

− = 1
x2

8

y2

2

− = 1
x2

16

y2

9

6. 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. 4x2 − 5y2 = 8

https://dl.doubtnut.com/l/_wI6fSIqSFIXS
https://dl.doubtnut.com/l/_D3QKof3I66KA
https://dl.doubtnut.com/l/_fF6C07FCZMJg


B. 

C. 

D. 

Answer: C

Watch Video Solution

4x2 − 5y2 = 80

5x2 − 4y2 = 80

5x2 − 4y2 = 8

7. The equation  represents a hyperbola when 

 then 

A. A. 3

B. B. 4

C. C. 5

D. D. 6

Answer: C

Watch Video Solution

+ = 1
x2

9 − λ

y2

4 − λ

a < λ < b (b − a) =

https://dl.doubtnut.com/l/_fF6C07FCZMJg
https://dl.doubtnut.com/l/_Xf2mj8PrNdwj


8. If  are the eccentricities of the hyperbola

 then the point  lies on the

circle (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

e and e'

− = 1 and − = 1,
x2

a2

y2

b2

y2

b2

x2

a2
( , )

1

e

1

e'

x2 + y2 = 1 x2 + y2 = 2 x2 + y2 = 3 x2 + y2 = 4

x2 + y2 = 1

x2 + y2 = 2

x2 + y2 = 3

x2 + y2 = 4

9. the eccentricity of the hyperbola  is

Watch Video Solution

− = 1
x2

16

y2

25

https://dl.doubtnut.com/l/_Xf2mj8PrNdwj
https://dl.doubtnut.com/l/_W3cF1lZhaPCE
https://dl.doubtnut.com/l/_KKyPT4jjvTFO
https://dl.doubtnut.com/l/_PP8VwzgMfPzO


10. The length of the transverse axis of the hyperbola

 is

A. 8

B. 4

C. 6

D. 2

Answer: A

Watch Video Solution

9x2 − 16y2 − 18x − 32y − 151 = 0

11. A hyperbola has centre 'C" and one focus at . If its two

directrixes are  and  then 

A. 14

B. 8

C. 10

P (6, 8)

3x + 4y + 10 = 0 3x + 4y − 10 = 0 CP =

https://dl.doubtnut.com/l/_PP8VwzgMfPzO
https://dl.doubtnut.com/l/_3W7EkloOqR4d


D. 6

Answer: C

View Text Solution

12. If the foci of  and  coincide, the value of a

is

A. 3

B. 2

C. 

D. 

Answer: A

Watch Video Solution

+ = 1
x2

16

y2

4
− = 1

x2

a2

y2

3

1

√3

√3

https://dl.doubtnut.com/l/_3W7EkloOqR4d
https://dl.doubtnut.com/l/_4MY9GvIcmu4M


13. A rectangular hyperbola of latus rectum 4 units passes through (0,0)

and has (2,0) as its one focus. The equation of locus of the other focus is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 + y2 = 36

x2 + y2 = 4

x2 − y2 = 4

x2 + y2 = 9

14. If the curves  and  intersect at points A and B,

then the possible number of points (s) C on the curve  such

that triangle ABC is equilateral is

A. 0

B. 1

x2 − y2 = 4 xy = √5

x2 − y2 = 4

https://dl.doubtnut.com/l/_qZ6PgJtAIyjT
https://dl.doubtnut.com/l/_EuHOIQ99Sei4


C. 2

D. 4

Answer: A

Watch Video Solution

15. The point  lies on the conic, then its

centre is  is the parameter)

A. 

B. 

C. 

D. (0,0)

Answer: A

Watch Video Solution

(3 tan(θ + 60∘ ), 2 tan(θ + 30∘ ))

(θ

( − 3√3, 2√3)

(3√3, − 2√3)

( − 3√3, − 2√3)

https://dl.doubtnut.com/l/_EuHOIQ99Sei4
https://dl.doubtnut.com/l/_gyzsSDky3LXC
https://dl.doubtnut.com/l/_tdOulswMJB5X


16. The equation of a tangent to the hyperbola , parallel to

the line  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3x2 − y2 = 3

y = 2x + 4

y = 2x + 3

y = 2x + 1

y = 2x + 4

y = 2x + 2

17. A tangent to the hyperbola  passing through the origin in

A. 

B. 

C. 

D. 

y =
x + 9

x + 5

x + 25y = 0

5x + y = 0

5x − y = 0

x − 25y = 0

https://dl.doubtnut.com/l/_tdOulswMJB5X
https://dl.doubtnut.com/l/_nhsmDqVCRZsV


Answer: A

Watch Video Solution

18. The absolute value of slope of common tangents to parabola 

and hyperbola  is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

y2 = 8x

3x2 − y2 = 3

19. For the hyperbola  any tangent of it at P meets co-ordinates at

Q and R then area of triangle CQR where 'C' is centre of the hyperbola is

xy = 8

https://dl.doubtnut.com/l/_nhsmDqVCRZsV
https://dl.doubtnut.com/l/_JuMFHHbqZat0
https://dl.doubtnut.com/l/_W2XQsWuy9RkB


A. 16 sq. units

B. 12 sq. units

C. 24 sq. units

D. 18 sq. units

Answer: A

Watch Video Solution

20. The tangents and normal at a point on  cut the y-axis A

and B. Then the circle on AB as diameter passes through the focii of the

hyperbola

A. one of the vertex of the hyperbola

B. one of the foot of directrix on x-axis of the hyperbola

C. foci of the hyperbola

D. none of these

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_W2XQsWuy9RkB
https://dl.doubtnut.com/l/_olX5vggRkmWd


Answer: C

Watch Video Solution

21. If  and  cut orthogonally, then the value

of p is

A. 

B. 

C. 3

D. 9

Answer: D

Watch Video Solution

4x2 + py2 = 45 x2 − 4y2 = 5

1/9

1/3

22. A tangent drawn to hyperbola at  forms a

triangle of area  square units, with coordinate axes, then the squae of

− = 1
x2

a2

y2

b2
P( )

π

6

3a2

https://dl.doubtnut.com/l/_olX5vggRkmWd
https://dl.doubtnut.com/l/_t2QBDINkY3eF
https://dl.doubtnut.com/l/_6EzDDfYCgD5Q


its eccentricity is equal to

A. 15

B. 16

C. 17

D. 18

Answer: C

Watch Video Solution

23. If m is the slope of a tangent to the hyperbola

 where  when

A. 

B. 

C. 

D. 

− = 1
x2

a2 − b2

y2

a3 − b3
a > b > 1

(a + b)m2 + ab ≥ (a + b)2

(a + b)2
m + ab ≥ (a + b)

abm2 + (a + b) ≥ (a + b)2

(a + b)m2 + a2b2 ≥ (a + b)2

https://dl.doubtnut.com/l/_6EzDDfYCgD5Q
https://dl.doubtnut.com/l/_kliwri9o0MEk


Answer: A

Watch Video Solution

24. Two tangents to the hyperbola , having slopes 2 and m

where  cuts the axes at four concyclic points then the slope m

is/are

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

− = 1
x2

25

y2

9

(m ≠ 2)

−
1
2

−2

1
2

https://dl.doubtnut.com/l/_kliwri9o0MEk
https://dl.doubtnut.com/l/_ScJywTdhwFcW


25. The equation of that chord of hyperbola , whose

mid point is (5,3) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

25x2 − 16y = 400

115x − 117y = 17

125x − 48y = 481

127x + 33y = 341

15x − 121y = 105

26. If a chord joining  on the

hyperbola  is the normal at P, then  is
 (a) 


 (b) 
 (c) 
 (d) 

A. 

P (a secθ, a tan θ), Q(a secα, a tanα)

x2 − y2 = a2 tanα

tan θ(4 sec2 θ + 1) tan θ(4 sec2 θ − 1) tan θ(2 sec2 θ − 1)

tan θ(1 − 2 sec2 θ)

tan θ(4 sec2 θ + 1)

https://dl.doubtnut.com/l/_ooFYlLXnpcJr
https://dl.doubtnut.com/l/_pv2wqFhrBZpR


B. 

C. 

D. 

Answer: B

Watch Video Solution

tan θ(4 sec2 θ − 1)

tan θ(2 sec2 θ − 1)

tan θ(1 − 2 sec2 θ)

27. The number of normal (s) of a rectangular hyperbola which can touch

its conjugate is equal to

A. 0

B. 2

C. 4

D. 8

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_pv2wqFhrBZpR
https://dl.doubtnut.com/l/_Xx5HvqUPqEt8


28. If the normal at a point P to the hyperbola meets the transverse axis

at G, and the value of SG/SP is 6, then the eccentricity of the hyperbola is

(where S is focus of the hyperbola)

A. 2

B. 4

C. 6

D. 8

Answer: C

Watch Video Solution

29. If the normal at  to the hyperbola 

meets the transverse axis in G then minimum length of PG is

A. 

P (a secθ, b tan θ) − = 1
x2

a2

y2

b2

b2

a

https://dl.doubtnut.com/l/_Xx5HvqUPqEt8
https://dl.doubtnut.com/l/_nRa16ccBGvOh
https://dl.doubtnut.com/l/_FUrJp1KjOzXp


B. 

C. 

D. 

Answer: A

Watch Video Solution

∣∣∣ (a + b)∣∣∣
a

b

∣∣∣ (a − b)∣∣∣
a

b

∣∣∣ (a − b)∣∣∣
a

b

30. If normal to hyperbola  drawn at an extremity of its

latus-rectum has slope equal to the slope of line which meets hyperbola

only once, then the eccentricity of hyperbola is

A. 

B. 

C. 

D. None of these

Answer: A

− = 1
x2

a2

y2

b2

e = √ 1 + √5

2

e = √ √5 + 3

2

e = √
2

√5 − 1

https://dl.doubtnut.com/l/_FUrJp1KjOzXp
https://dl.doubtnut.com/l/_pDQLyNR69jft


Watch Video Solution

31. At the point of intersection of the rectangular hyperbola  and

the parabola  tangents to the rectangular hyperbola and the

parabola make angles  and  , respectively with x-axis, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

xy = c2

y2 = 4ax

θ ϕ

θ = tan− 1( − 2 tanϕ)

θ = tan− 1( − tanϕ)
1

2

ϕ = tan− 1( − 2 tan θ)

ϕ = tan− 1( − tan θ)
1

2

32. The number of points from where a pair of perpendiculartangents can

be drawn to the hyperbola, , is

(A) 0 (B) 1 (C) 2 (D) infinite

x2 sec2 α − y2 cos ec2α = 1, α ∈ (0, )
π

4

https://dl.doubtnut.com/l/_pDQLyNR69jft
https://dl.doubtnut.com/l/_k27XNK5GiN1Y
https://dl.doubtnut.com/l/_k2x3uBWrXdqd


A. 0

B. 1

C. 2

D. infinite

Answer: D

Watch Video Solution

33. If e is the eccentricity of the hyperbola  and  is the

angle between the asymptotes, then  is equal to

A. 

B. 

C. 

D. 

Answer: C

− = 1
x2

a2

y2

b2
θ

cos.
θ

2

1 − e

e

− e
2

e

1

e

2

e

https://dl.doubtnut.com/l/_k2x3uBWrXdqd
https://dl.doubtnut.com/l/_bT3amng98AVg


Watch Video Solution

34. The equation of a hyperbola whose asymptotes are  and

vertices are  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3x ± 5y = 0

( ± 5, 0)

9x2 − 25y2 = 225

25x2 − 9y2 = 225

5x2 − 3y2 = 225

3x2 − 5y2 = 25

35. The tangent at P on the hyperbola  meets one of the

asymptote in Q. Then the locus of the mid-point of PQ is

A. 

− = 1
x2

a2

y2

b2

3( − ) = 4
x2

a2

y2

b2

https://dl.doubtnut.com/l/_bT3amng98AVg
https://dl.doubtnut.com/l/_7Unaz2BIBPYv
https://dl.doubtnut.com/l/_REHnPcY5omyk


B. 

C. 

D. 

Answer: D

Watch Video Solution

− = 2
x2

a2

y2

b2

− =
x2

a2

y2

b2

1

2

4( − ) = 3
x2

a2

y2

b2

36. Find the locus of the foot of perpendicular from the centre upon any

normal to line hyperbola .

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

− = 1
x2

a2

y2

b2

(x2 − + y2)
2
( + ) = (a2 − b2)

2a2

x2

b2

y2

(x2 + y2)
2
( − ) = (a2 + b2)

2a2

x2

b2

y2

(x2 + y2)
2
( − ) = (a2 + b2)

2x2

a2

y2

b2

https://dl.doubtnut.com/l/_REHnPcY5omyk
https://dl.doubtnut.com/l/_NMUuA0iObYE5


37. Let the transverse axis ofa varying hyperbola be fixed with length of

transverse axis being 2a. Then the locus of the point of contact of any

tangent drawn to it from a fixed point on conjugate axis is

A. a parabola

B. a circle

C. an ellipse

D. a hyperbola

Answer: A

Watch Video Solution

38. The locus of the foot of the perpendicular from the centre of the

hyperbola  on a variable tangent is (A)  (B)

 (C)  (D) 

xy = c2 (x2 − y2) = 4c2xy

(x2 + y2)
2

= 2c2xy (x2 + y2) = 4c2xy (x2 + y2)
2

= 4c2xy

https://dl.doubtnut.com/l/_NMUuA0iObYE5
https://dl.doubtnut.com/l/_osmvFnmJoNoP
https://dl.doubtnut.com/l/_eHUY3r1cR2lJ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(x2 − y2)
2

= 4c2xy

(x2 + y2)
2

= 2c2xy

(x2 − y2)
2

= 2c2xy

(x2 + y2)
2

= 4c2xy

https://dl.doubtnut.com/l/_eHUY3r1cR2lJ

