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HYPERBOLA

Examples

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. Prove that the locus of centre of the circle which toches two

given disjoint circles externally is hyperbola.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vbnIfnlBorcy
https://dl.doubtnut.com/l/_KA73Z7nV5vdM


Watch Video Solution

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 and the coordinates of the center

and the second focus.

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. The maximum value of 

 isy = √(x − 3)2 + (x2 − 2)
2

− √x2 − (x2 − 1)
2

https://dl.doubtnut.com/l/_KA73Z7nV5vdM
https://dl.doubtnut.com/l/_pV8s4qGM9iL4
https://dl.doubtnut.com/l/_TpRdMnSgP6FQ
https://dl.doubtnut.com/l/_71HqM7kPJYoV


Watch Video Solution

6. Find the standard equation of hyperbola in each of the following

cases: 

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

is   

(ii) Vertices of hyperbola are  and foci of hyperbola are 

.  

(iii) Foci of hyperbola are  and it passes through the

point (2,3). 

(iv) Distance of one of the vertices of hyperbola from the foci are 3

and 1.

Watch Video Solution

√2.

( ± 4, 0)

( ± 6, 0)

(0, ± √10)

https://dl.doubtnut.com/l/_71HqM7kPJYoV
https://dl.doubtnut.com/l/_EB4Ioy9DHvby


7. If the foci of the ellipse  and the hyperbola 

 coincide then  is

Watch Video Solution

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25
b2

8. If hyperbola  passes through the focus of ellipse 

 , then �nd 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− 1

2

et − e− 1

3

https://dl.doubtnut.com/l/_hIxC51JoNWyc
https://dl.doubtnut.com/l/_1L610pdG4XzM
https://dl.doubtnut.com/l/_eoLV2ekRiVHd


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

coordinate axes and have a common foci separated by distance

 The di�erence of their focal semi-axes is equal to 4. If the

ratio of their eccentricities is 3/7 , �nd 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 �nd its eccentricity.

Watch Video Solution

− = 1
x2

a2

y2

b2

12. Find the equation of hyperbola in each of the following cases: 

(i) Centre is (1, 0), one focus is (6, 0) and transverse axis 6 

(ii) Centre is (3, 2), one focus is (5, 2) and one vertex is (4, 2) 

https://dl.doubtnut.com/l/_klm63W3yRrC5
https://dl.doubtnut.com/l/_efYl5wzgMfG4
https://dl.doubtnut.com/l/_j4k8sG1LWryX


(iii) Centre is  one vertex is  and eccentricity is

5/2 

(iv) Foci are (4,2), (8,2) and eccentricity is 2

Watch Video Solution

( − 3, 2), ( − 3, 4)

13. Two rods are rotating about two �xed points in opposite

directions. If they start from their position of coincidence and one

rotates at the rate double that of the other, then �nd the locus of

point of the intersection of the two rods.

Watch Video Solution

14. Find the coordinates of the foci, the eocentricity, the latus

rectum, and the equations of directrices for the hyperbola

Watch Video Solution

9x2 − 16y2 − 72x + 96y − 144 = 0

https://dl.doubtnut.com/l/_j4k8sG1LWryX
https://dl.doubtnut.com/l/_y0LJwFWO89Ng
https://dl.doubtnut.com/l/_PNxW1HeWnlF5


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

Watch Video Solution

16. Each of the four inequalities given below de�nes a region in the

xy plane. One of these four regions does not have the following

property. For any two points  in the region

the point  is also in the region. The

inequality de�ning this region is

Watch Video Solution

(x1, y1) and (x2, y2)

( ⋅ )
x1 + x2

2

y1 + y2

2

(1)x2 + 2y2 ≤ 1(2)Max{|x|, |y| ≤ 1(3)x2– y2 ≤ 1(4)y2– x ≤ 0

17. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_PNxW1HeWnlF5
https://dl.doubtnut.com/l/_LuOvxsXJDD5D
https://dl.doubtnut.com/l/_lHATwqwxfjGU
https://dl.doubtnut.com/l/_RTcm1sWuiNeT


Watch Video Solution

18. If  is a double ordinate of the hyperbola  such

that  is an equilateral triangle,  being the center of the

hyperbola, then �nd the range of the eccentricity  of the

hyperbola.

Watch Video Solution

PQ − = 1
x2

a2

y2

b2

OPQ O

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( ) =
x

a

ϕ

2

1 − e

1 + e

https://dl.doubtnut.com/l/_RTcm1sWuiNeT
https://dl.doubtnut.com/l/_iGRHeJBxtViO
https://dl.doubtnut.com/l/_c7JTOY3Pr3Nx


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  for which  is tangent to the

hyperbola 

Watch Video Solution

m y = mx + 6

− = 1
x2

100

y2

49

22. Find the equation of tangents to the curve 

which are parallel to 

Watch Video Solution

4x2 − 9y2 = 1

4y = 5x + 7.

https://dl.doubtnut.com/l/_PlrmwRs71liX
https://dl.doubtnut.com/l/_xDDrCJ1zYZDk
https://dl.doubtnut.com/l/_vRyvWklscFku


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

 having slope 2, then �nd its 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

Watch Video Solution

(2 − a − 4 secθ)
2

+ (a − 3 tan θ)
2
, a ∈ R.

https://dl.doubtnut.com/l/_Hm7k1KIW2yNw
https://dl.doubtnut.com/l/_qAI0DqQtlcqW
https://dl.doubtnut.com/l/_ymD6fNcjycfj


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. about to only mathematics

Watch Video Solution

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/_I4qr2byEFnz6
https://dl.doubtnut.com/l/_UlHAmXcaJ9Oq
https://dl.doubtnut.com/l/_WDsman9dwMxt


29. If the tangents to the hyperbola  are drawn from

point (3, 2), then

Watch Video Solution

x2 − 9y2 = 9

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

the hyperbola . Also, �nd 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 �nd the value of .

Watch Video Solution

− = 1
x2

a2

y2

b2
α β

tanα tanβ = 1 c2 − d2

https://dl.doubtnut.com/l/_eFQ2bdcKyVEr
https://dl.doubtnut.com/l/_w4j2TXyKj4GZ
https://dl.doubtnut.com/l/_of8N5xpmHILG


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

hyperbola  intersect?

Watch Video Solution

− = 1
x2

25

y2

16

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

and a straingt line  as its tangent. Also, �nd the

equation of its director circle.

Watch Video Solution

x + y − 9 = 0

34. Find the eccentricity of the hyperbola with asymptotes

 and 

Watch Video Solution

3x + 4y = 2 4x − 3y = 2.

https://dl.doubtnut.com/l/_98duIvcHFCg5
https://dl.doubtnut.com/l/_73MHl1ibltk1
https://dl.doubtnut.com/l/_3npx4mnZWNGq


35. Find the equation of the hyperbola which has 

and  as its asymptotes and which passes through

the origin.

Watch Video Solution

3x − 4y + 7 = 0

4x + 3y + 1 = 0

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 �nd the equation of

its transvers and conjugate axes.

Watch Video Solution

3x − 4y − 1 = 0

4x − 3y − 6 = 0

https://dl.doubtnut.com/l/_aa2zX4eHVYmc
https://dl.doubtnut.com/l/_tv07TcFR2eeO
https://dl.doubtnut.com/l/_Y7wrBRhZYQjX


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

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

 on di�erent branches of the hyperbola ,

then �nd 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) 

P (1, 2)

H

H

√3x − y + 5 = 0 √3x + y − 1 = 0

H
2

√3
√2 √3

https://dl.doubtnut.com/l/_xBTbcf2MBEiF
https://dl.doubtnut.com/l/_VQIMpd2o5Fen
https://dl.doubtnut.com/l/_pl2w2MG5pWJ0


Watch Video Solution

41. Find the equation of normal to the hyperbola  at

point (4, 1).

Watch Video Solution

x2 − 9y2 = 7

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.

P (θ) − = 1
x2

a2

y2

2a2

G,

AG
.

A
′
G = a2(e4 sec2 θ − 1) AandA'

https://dl.doubtnut.com/l/_pl2w2MG5pWJ0
https://dl.doubtnut.com/l/_IrPz1onFhN7G
https://dl.doubtnut.com/l/_LcQjAp8nEVT7
https://dl.doubtnut.com/l/_LOT1d38SmcM7


Watch Video Solution

44. Normal are drawn to the hyperbola  at point 

 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

θ1andthη2 G1andG2,

θ1 + θ2 = ,
π

2
CG1

.
CG2 =

a2e4

e2 − 1
C

e

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

https://dl.doubtnut.com/l/_LOT1d38SmcM7
https://dl.doubtnut.com/l/_oi2AiOYm1MIT
https://dl.doubtnut.com/l/_NlkuuubHftqN


46. Prove that any hyperbola and its conjugate hyperbola cannot

have common normal.

Watch Video Solution

47. A ray emanating from the point (5, 0) is meident on the

hyperbola  at the point  with abscissa 8. Find

the equation of the re�ected ray after the �rst re�ection if point 

lies in the �rst quadrant.

Watch Video Solution

9x2 − 16y2 = 144 P

P

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

axis at N. If foci of hyperbola are S and S', then �nd the value of

Watch Video Solution

.
SN

SP

https://dl.doubtnut.com/l/_iz8w2mDZuULh
https://dl.doubtnut.com/l/_8MP88SpAN5V4
https://dl.doubtnut.com/l/_T7edaecROq5H


49. Consider hyperbola xy = 16 to �nd the following: 

(i) Coordinates of vertices 

(ii) Length of transverse axis 

(iii) Coordinates of foci 

(iv) Length of latus rectum 

(v) Equations of two directrices 

(vi) Equation of tangent at point (2, 8) 

(vii) Equation of normal at point (2, 8) 

(viii) Equation of chord of contact w.r.t. point (2, 3) 

(ix) Equation of chord which gets bisected at point (5, 6) 

(x) Equation of tangent having slope - 2 

(xi) Equation of noraml having slope 2

View Text Solution

https://dl.doubtnut.com/l/_T7edaecROq5H
https://dl.doubtnut.com/l/_UNjSVQHklYBR


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 normal to the hyperbola at point 

Watch Video Solution

A, B, andC xy = c2

AB C, AB

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.

xy = c2

https://dl.doubtnut.com/l/_M0JNhBTd5gPD
https://dl.doubtnut.com/l/_TybBB40yqaEz
https://dl.doubtnut.com/l/_euDK7uljSrTy


Watch Video Solution

53. 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.

Watch Video Solution

y = mx − 1 x = 2y

y = − 2x AandB

OAB(O

54. 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 .

https://dl.doubtnut.com/l/_euDK7uljSrTy
https://dl.doubtnut.com/l/_JyurBEkO83fp
https://dl.doubtnut.com/l/_Yur35UiQgPCU


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

 lie on another similar hyperbola.

Watch Video Solution

− = 1
x2

a2

y2

b2

56. From the center  of hyperbola  , perpendicular 

 is drawn on any tangent to it at the point  in

the �rst 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

57. 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 �xed

https://dl.doubtnut.com/l/_nNEZWEHEl23R
https://dl.doubtnut.com/l/_wGUgP5zAN3ak
https://dl.doubtnut.com/l/_rlIBOGkOREA4


points, the distance between which is 20. Find the eccentricity of

hyperbola.

Watch Video Solution

58. The exhaustive set value 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  (b)  

(d) 

Watch Video Solution

α2

x2 + α2y2 = α2

α2x2 − y2

[ , 2]
√5 + 1

2
(1, 2] [ , 1]

√5 − 1

2

[ , 1] ∪ [1, ]
√5 − 1

2

√5 + 1

2

59. 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

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_rlIBOGkOREA4
https://dl.doubtnut.com/l/_R5QZVn8QDtdQ
https://dl.doubtnut.com/l/_V1YQpOsRa1De


lengths of the perpendiculars drawn from the foci on the normal

at the same point.

Watch Video Solution

60. If one of varying central conic (hyperbola) is �xed in magnitude

and position, prove that the locus of the point of contact of a

tangent drawn to it from a �xed point on the other axis is a

parabole.

Watch Video Solution

61. If normal at P to a hyperbola of eccentricity 2 intersects its

transverse and conjugate axes at Q and R, respectively, then prove

that the locus of midpoint of QR is a hyperbola. Find the

eccentricity of this hyperbola

Watch Video Solution

https://dl.doubtnut.com/l/_V1YQpOsRa1De
https://dl.doubtnut.com/l/_nWf5Y0kq5vCc
https://dl.doubtnut.com/l/_zVBeqF5H05iF


Exercise 7 1

62. If the normal at a pont  to the hyperbola 

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

of the hyperbola.

Watch Video Solution

P − = 1
x2

a2

y2

b2

G SG = eSP . S

63. (x-1)(y-2)=5 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)
2

+ (y + 2)
2

= r2

△ ABC y = 3x − 4

https://dl.doubtnut.com/l/_zVBeqF5H05iF
https://dl.doubtnut.com/l/_ScSeNhpjb1at
https://dl.doubtnut.com/l/_vOrBrNbBlYjO


1. The equation

 represents a

Watch Video Solution

√(x + 4)2 + (y + 2)2 + √(x − 4)2 + (y − 2)2 = 8

2.  and  are �xed straight lines,  is any point and  and 

 are the perpendiculars from  on  respectively.

Find the locus of  if the quadrilateral  is of constant area.

Watch Video Solution

OA OB P PM

PN P OAandOB,

P OMPN

3. The equation of the transvers axis of the hyperbola

 is  (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

https://dl.doubtnut.com/l/_YpwEmSH97WzB
https://dl.doubtnut.com/l/_ZGy1YlhiQPyd
https://dl.doubtnut.com/l/_nEMgvNcZbd1I


Exercise 7 2

1. In each of the �nd the coordinates of the foci and the vertices,

the eccentricity and the length of the latus rectum of the

hyperbolas. 

Watch Video Solution

16x2 − 9y2 = 576

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

with the vertex at the center of the hyperbola ,then �nd the

eccentricity of the hyperbola.

Watch Video Solution

https://dl.doubtnut.com/l/_3QAuL0zPgRh8
https://dl.doubtnut.com/l/_AM052fjpOSuP


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

e12

1

e22

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 × SP = (CP )2

https://dl.doubtnut.com/l/_2KdcDelNeiDD
https://dl.doubtnut.com/l/_wKQLzBcV65d7
https://dl.doubtnut.com/l/_vYGf7doErz33


6. Find the equation of the hyperbola whose foci are

 and eccentricity 

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. about to only mathematics

https://dl.doubtnut.com/l/_Ry1DEbL0Pr4K
https://dl.doubtnut.com/l/_lMbLA9WAXlmz
https://dl.doubtnut.com/l/_gG5JyhXiaXk7
https://dl.doubtnut.com/l/_c66Z1gHqaajK


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

PAxPB = PCxPD

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

PN P

− = 1
x2

a2

y2

b2
∀ ' Q AP

https://dl.doubtnut.com/l/_c66Z1gHqaajK
https://dl.doubtnut.com/l/_ZlWU4qk6UeC9
https://dl.doubtnut.com/l/_8KvLvHVlHOwR
https://dl.doubtnut.com/l/_P0CM3BBYx8XM


Exercise 7 3

ratio  then prove that  is perpendicular to 

Watch Video Solution

a2 : b2, NQ A ′P .

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

https://dl.doubtnut.com/l/_P0CM3BBYx8XM
https://dl.doubtnut.com/l/_QpT1Te9r0fvV
https://dl.doubtnut.com/l/_Ip8XMNXpgZsf


3. about to only mathematics

Watch Video Solution

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

https://dl.doubtnut.com/l/_5LXZ3xxCsFlL
https://dl.doubtnut.com/l/_Dx9tN5KcTYLX
https://dl.doubtnut.com/l/_HY54eE6DykvY


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

7. If the tangents to the parabola  intersect the

hyperbola  at  , then �nd the locus of the

point of intersection of the tangents at 

Watch Video Solution

y2 = 4ax

− = 1
x2

a2

y2

b2
AandB

AandB.

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

and  to the hyperbola  are at right angle, then

�nd then �nd the eccentricity of the hyperbola.

( − 4, 2)

(2, 1) − = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_jB0575WWJkBF
https://dl.doubtnut.com/l/_Ma1JmzjNkH0X
https://dl.doubtnut.com/l/_sRRmcdIDbdD1


Watch Video Solution

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 drawn

to the hyperbola.

Watch Video Solution

P (x1, y1)

− = − 1
x2

a2

y2

b2

− = 1,
x2

a2

y2

b2

− = − 1
x2

a2

y2

b2

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/_sRRmcdIDbdD1
https://dl.doubtnut.com/l/_SeUE6YPRZvAV
https://dl.doubtnut.com/l/_uCWV0dWHK3NV


Exercise 7 4

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?

W h Vid S l i

https://dl.doubtnut.com/l/_uCWV0dWHK3NV
https://dl.doubtnut.com/l/_2yfENgG43HQ9
https://dl.doubtnut.com/l/_aFsgGFtrS6tv
https://dl.doubtnut.com/l/_fps461tkvJIY


Watch Video Solution

4. The asymptote of the hyperbola  form with ans

tangen to the hyperbola triangle whose area is  in

magnitude then its eccentricity is: (a)  (b)  (c)  (d)

Watch Video Solution

+ = 1
x2

a2

y2

b2

a2 tanλ

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 

  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

https://dl.doubtnut.com/l/_fps461tkvJIY
https://dl.doubtnut.com/l/_VrcQF0aEeWZT
https://dl.doubtnut.com/l/_gR3AwfOVgp1j


Exercise 7 5

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

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).

https://dl.doubtnut.com/l/_eCby9cjA1bNS
https://dl.doubtnut.com/l/_IS5U87IvFVKe


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. The value of m, for wnich the line  is a normal

to the conic  , IS

Watch Video Solution

y = mx + 25
√3

3

− = 1
x2

16

y2

9

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

the hyperbola  which meets the axes at points 

 . Then �nd the area of triangle  being the origin).

Watch Video Solution

− = 1
x2

a2

y2

b2

AandB OAB(O

https://dl.doubtnut.com/l/_RAZbvI8nsR9r
https://dl.doubtnut.com/l/_39YE3GREvgtV
https://dl.doubtnut.com/l/_8zpQEezzhVuh


Exercise 7 6

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

Watch Video Solution

PQ xy = a2

x A; C PQ; O

ACO

3. If  are four

concyclic points on the rectangular hyperbola and  , then

coordinates of the orthocentre ofthe triangle  is

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

xy = c2

PQR

https://dl.doubtnut.com/l/_W0rVKuhsGMRk
https://dl.doubtnut.com/l/_iJVmam779aBH
https://dl.doubtnut.com/l/_btlgUAp7tx5o


Exercise Single

Watch Video Solution

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  (b)   (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  (b)   (d) 

A. 

B. 

− = 1
x2

a2

y2

b2

b : a 1: √2 √3: √2 1: 2 2: 1

1: √2

√3: √2

https://dl.doubtnut.com/l/_btlgUAp7tx5o
https://dl.doubtnut.com/l/_n1BJqEossOZT
https://dl.doubtnut.com/l/_ggXHqDYsN3X9


C. 

D. 

Answer: A

Watch Video Solution

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. a)

B. b)

C. c)

D. d)none of these

Answer: A

− = 1
x2

16

y2

6

−64/5

−32/9

−64/9

https://dl.doubtnut.com/l/_ggXHqDYsN3X9
https://dl.doubtnut.com/l/_Oe8HHdrIErO5


Watch Video Solution

3. about to only mathematics

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

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

 represents :(ax2 + by2 + c)(x2 − 5xy + 6y2)

https://dl.doubtnut.com/l/_Oe8HHdrIErO5
https://dl.doubtnut.com/l/_KlVR9dS8my03
https://dl.doubtnut.com/l/_YtT2rFYr4DJq


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

5. For the hyperbola `x^2/ cos^2 alpha - y^2 /sin^2 alpha = 1 which

of the following remains constant when alpha varies?

A. Eccentricity

https://dl.doubtnut.com/l/_YtT2rFYr4DJq
https://dl.doubtnut.com/l/_sTrhLlq1gJqG


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. 

Answer: C

α ∈ (0, π/2)

sin θ, cos θ

tan θ, cot θ

secθ, cosecθ

1 + sin θ, 1 + cos θ

https://dl.doubtnut.com/l/_sTrhLlq1gJqG
https://dl.doubtnut.com/l/_eZEkaAgd0QCx


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  1 (b) 2 (c) 3 (d) cannot be decided

A. 1

B. 2

C. 3

D. cannot be decided

Answer: C

Watch Video Solution

eande ′ , ande 2
e

2

′
□

x2 + y2 = r2, r =

https://dl.doubtnut.com/l/_eZEkaAgd0QCx
https://dl.doubtnut.com/l/_XTXlpLHedLMX


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

confocal with the ellipse . Then its equation is

A. 

B. 

C. 

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

5 and 3, then its eccentricity is

A. √2

https://dl.doubtnut.com/l/_zeTh6qlIpzqB
https://dl.doubtnut.com/l/_DtB516oYqlIp


B. 2

C. 4

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. 

B. 

C. 

+ = 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

https://dl.doubtnut.com/l/_DtB516oYqlIp
https://dl.doubtnut.com/l/_fpiWf0s3UsFg


D. 

Answer: D

Watch Video Solution

x2 − 2ax + (a2 − A2) = 0

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

https://dl.doubtnut.com/l/_fpiWf0s3UsFg
https://dl.doubtnut.com/l/_b3PAfqsBattY


12. Equation of the rectangular hyperbola whose focus is 

and the corresponding directrix is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, − 1)

x − y + 1 = 0

x2 − y2 = 1

xy = 1

2xy − 4x + 4y + 1 = 0

2xy + 4x − 4y − 1 = 0

13. If two circles  are

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

circle is

(x + 4)
2

+ y2 = 1 and (x − 4)
2

+ y2 = 9

https://dl.doubtnut.com/l/_b3PAfqsBattY
https://dl.doubtnut.com/l/_Vq9DRskceONo
https://dl.doubtnut.com/l/_igrqeobllq2V


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

− = 1
x2

15

y2

1

− = 1
x2

4

y2

12

− = 1
x2

1

y2

15

− = 1
x2

12

y2

4

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 2 (b) 4

(c) 6 (d) 3

A. 2

B. 4

https://dl.doubtnut.com/l/_igrqeobllq2V
https://dl.doubtnut.com/l/_R5kwlaHNssFd


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. 

B. 

C. 

D. none of these

4
3

4

√3

2

√3

√3

3/4

4/√3

2/√3

https://dl.doubtnut.com/l/_R5kwlaHNssFd
https://dl.doubtnut.com/l/_CQESw0pc4ZFC


Answer: C

Watch Video Solution

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).  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

LL'

− = 1
x2

a2

y2

b2
A' A'LL'

√3 √3 + 1( )
√3 + 1

√2

(√3 + 1)

√3

√3

√3 + 1

(√3 + 1)/√2

(√3 + 1)/√3

https://dl.doubtnut.com/l/_CQESw0pc4ZFC
https://dl.doubtnut.com/l/_I02G3JltYrnb


17. The eccentricity of the conjugate hyperbola of the hyperbola

 is 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:

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

https://dl.doubtnut.com/l/_I02G3JltYrnb
https://dl.doubtnut.com/l/_jA1JxerpzHtz
https://dl.doubtnut.com/l/_i3tSHNWgeJXy


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. 

x2 − y2(sec)α = 5 √3

x2(sec)2
α + y2 = 25,

α
π

6

π

4

π

3

π

2

π/6

π/4

π/3

https://dl.doubtnut.com/l/_i3tSHNWgeJXy
https://dl.doubtnut.com/l/_x2UR7gcaZvhj


D. 

Answer: B

Watch Video Solution

π/2

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. 

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

2(2x − y + 4)2 − 3(x + 2y − 3)2 = 1

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

https://dl.doubtnut.com/l/_x2UR7gcaZvhj
https://dl.doubtnut.com/l/_16up0jxRjiN4


D. 

Answer: B

Watch Video Solution

2(x + 2y − 3)2 − 3(2x − y + 4)2 = 1

21. about to only mathematics

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 − √2/3

√3/2 − 1

1 + √2/3

√3/2 + 1

https://dl.doubtnut.com/l/_16up0jxRjiN4
https://dl.doubtnut.com/l/_jklGqVsaw5ne


22. about to only mathematics

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b2 − a2

2ab

+
1

a2

1

b2

2ab

b2 − a2

−
1

a2

1

b2

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

intersection of the line  and the curve  is

 (b)   (d) 

A. 

√3x + y = 2 y2 − x2 = 4

tan− 1( )
2

√3

π

6
tan− 1( )

√3

2

π

2

tan− 1(2/√3)

https://dl.doubtnut.com/l/_6quTKWbeq3XN
https://dl.doubtnut.com/l/_pNmPBCRo5Md7


B. 

C. 

D. 

Answer: C

Watch Video Solution

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 �xed circle concentric with the hyperbola a �xed ellipse

concentric with the hyperbola a �xed hyperbola concentric with

the hyperbola a �xed parabola having vertex at (0, 0).

A. a �xed circle concentric with the hyperbola

B. a �xed ellipse concentric with the hyperbola

C. a �xed hyperbola concentric with the hyperbola

− = 1, (b > a),
x2

a2

y2

b2

https://dl.doubtnut.com/l/_pNmPBCRo5Md7
https://dl.doubtnut.com/l/_qr1LH44zerYR


D. a �xed 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_____

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

m

− = 1
x2

9

y2

49
2|m|

±5/2

±4/5

±7/2

https://dl.doubtnut.com/l/_qr1LH44zerYR
https://dl.doubtnut.com/l/_fwzildBDecTQ


26. If  is tangent to the hyperbola  ,

then  is equal to  (b)   (d) none of these

A. 

B. 

C.  none of these

D. none of these

Answer: A

Watch Video Solution

ax + by = 1 − = 1
x2

a2

y2

b2

a2 − b2 1

a2e2
a2e2 b2e2

1/a2e2

a2e2

b2e2

27. about to only mathematics

A. 15

https://dl.doubtnut.com/l/_fwzildBDecTQ
https://dl.doubtnut.com/l/_6vKtDjRfyjwc
https://dl.doubtnut.com/l/_ONnJYKbm1QaY


B. 24

C. 17

D. 14

Answer: C

Watch Video Solution

28. The values of m for which the lines y = mx +  touches the

hyperbola  are the roots of 

 then the value of (a+b) is

A. 2

B. 4

C. zero

D. none of these

2√5

16x2 − 9y2 = 144

x2 − (a + b)x − 4 = 0

https://dl.doubtnut.com/l/_ONnJYKbm1QaY
https://dl.doubtnut.com/l/_qJB3kEFcs5pF


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

B. circle

C. hyperbola

D. parabola

Answer: C

Watch Video Solution

x2 + y2 = 4 xy = 1

https://dl.doubtnut.com/l/_qJB3kEFcs5pF
https://dl.doubtnut.com/l/_1HVoQ8ZZIBVT
https://dl.doubtnut.com/l/_3MERgBsKsC4w


30. The sides  of a  touch the conjugate hyperbola

of the hyperbola  . If the vertex  lies on the ellipse 

 , then the side  must touch (a)parabola (b) circle

(c)hyperbola (d) ellipse

A. parabola

B. circle

C. hyperbola

D. ellipse

Answer: D

Watch Video Solution

ACandAB ABC

− = 1
x2

a2

y2

b2
A

+ = 1
x2

a2

y2

b2
BC

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

4x2 − 9y2 = 36,

5x + 2y − 10 = 0

https://dl.doubtnut.com/l/_3MERgBsKsC4w
https://dl.doubtnut.com/l/_rAlfLnKkpOnu


A. zero

B. 1

C. 2

D. 4

Answer: A

Watch Video Solution

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 2 (b)  (c) 3 (d) 

A. 2

B. 

P − = 1
x2

a2

y2

b2

(0, − b) P

(2a√2, 0)

√2 √3

√2

https://dl.doubtnut.com/l/_rAlfLnKkpOnu
https://dl.doubtnut.com/l/_T6v1fXExmwLJ


C. 3

D. 

Answer: B

Watch Video Solution

√3

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

on a variable tangent to the hyperbola  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

16y2 − 9x2 = 1

x2 + y2 = 9

x2 + y2 = 1/9

x2 + y2 = 7/144

x2 + y2 = 1/16

https://dl.doubtnut.com/l/_T6v1fXExmwLJ
https://dl.doubtnut.com/l/_FD4O2RU14eBM


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

of the perpendicular from P on the transverse axis. The tantent to

the hyperbola at P meets the transverse axis at T. If O is the centre

of the hyperbola, then OT.ON is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

− = 1
x2

y2

y2

b2

e2

a2

b2

b2 /a2

https://dl.doubtnut.com/l/_FD4O2RU14eBM
https://dl.doubtnut.com/l/_qrdM03gRJFvW


35. Find the point on the curve  which is nearest to

the line 

A. (6, 3)

B. 

C. 

D. 

Answer: C

Watch Video Solution

3x2 − 4y2 = 72

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) 

A. 

P − = 1
x2

a2

y2

b2

F . PF θ

θ =
π

4

π

2
3π

4
π

π/4

https://dl.doubtnut.com/l/_A36cpXUhq5DR
https://dl.doubtnut.com/l/_D5iJsJUq4sp1


B. 

C. 

D. 

Answer: B

Watch Video Solution

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. 

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

https://dl.doubtnut.com/l/_D5iJsJUq4sp1
https://dl.doubtnut.com/l/_y9lzzzgEPMrs


C. 

D. 

Answer: C

Watch Video Solution

(x2 + y2)
2

+ 4a2(x2 − y2) = 4a4

(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  (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these

PQandPR P

− = 1, (a > b),
x2

a2

y2

b2
S

PQSR PQR

P x2 + y2 = b2 x2 + y2 = a2

x2 + y2 = a2 − b2

x2 + y2 = b2

x2 + y2 = a2

x2 + y2 = a2 − b2

https://dl.doubtnut.com/l/_y9lzzzgEPMrs
https://dl.doubtnut.com/l/_sMUULXLTx3ln


Answer: C

Watch Video Solution

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

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

− = 3
x2

a2

y2

b2

x2 + y2 = a2

https://dl.doubtnut.com/l/_sMUULXLTx3ln
https://dl.doubtnut.com/l/_0zCf8A2oOGkz
https://dl.doubtnut.com/l/_Bsca1uNRU69H


40. If a ray of light incident along the line 

gets re�ected from the hyperbola  , then its

re�ected ray goes along the line.  (b) 

  (d) none of these

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

3x + (5 − 4√2)y = 15

− = 1
x2

16

y2

9

x√2 − y + 5 = 0

√2y − x + 5 = 0 √2y − x − 5 = 0

x√2 − y + 5 = 0

√2y − x + 5 = 0

√2y − x − 5 = 0

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 on

P

P

https://dl.doubtnut.com/l/_Bsca1uNRU69H
https://dl.doubtnut.com/l/_rzcMqGf1goNy


(a)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

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 

 

4x2 + 9y2 = 36 a2x2 − y2 = 4

x2 + y2 = 5

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

x2 + y2 = 25

https://dl.doubtnut.com/l/_rzcMqGf1goNy
https://dl.doubtnut.com/l/_8itxjBljsmzE


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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 constant area with the coordinate axes is a straight line

(b) a hyperbola an ellipse (d) a circle

A. a straight line

B. a hyperbola

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_8itxjBljsmzE
https://dl.doubtnut.com/l/_c8Zqvy1AZSTF


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) 9x^2-8y^2+18x+9=0`

A. 

B. 

C. 

D. 

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 = 0

9x2 − 8y2 − 9 = 0

9x2 − 8y2 + 18x + 9 = 0

https://dl.doubtnut.com/l/_c8Zqvy1AZSTF
https://dl.doubtnut.com/l/_ltBXGwuWEzAA


Answer: B

Watch Video Solution

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/_ltBXGwuWEzAA
https://dl.doubtnut.com/l/_fqAhGg6nup1F
https://dl.doubtnut.com/l/_yxmrQAPgrk9f


46. about to only mathematics

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

A. 5

− = 1
x2

4

y2

1

+ = 1
x2

a2

y2

b2
a2 + b2

https://dl.doubtnut.com/l/_yxmrQAPgrk9f
https://dl.doubtnut.com/l/_L2XAHdikgAVq


B. 25

C. 16

D. none of these

Answer: D

Watch Video Solution

48. Portion of asymptote of hyperbola  (between

centre and the tangent at vertex) in the �rst quadrant is cut by the

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

 (C)  (D) 

A. 

B. 

C. 

− = 1
x2

a2

y2

b2

y + λ(x − a) = 0 λ ∈ R

λ ∈ (0, ∞) λ ∈ ( − ∞, 0) λ ∈ R − {0}

λ ∈ R

λ ∈ (0, ∞)

λ ∈ ( − ∞, 0)

https://dl.doubtnut.com/l/_L2XAHdikgAVq
https://dl.doubtnut.com/l/_NGrijzhYLpzL


D. none of these

Answer: B

Watch Video Solution

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

 (b)   (d) 

A. 

B. 

C. 

D. 

− = 1
x2

a2

y2

b2
1200

x2 + y2 = 6 x2 + y2 = 9 x2 + y2 = 3 x2 + y2 = 18

x2 + y2 = 6

x2 + y2 = 9

x2 + y2 = 3

x2 + y2 = 18

https://dl.doubtnut.com/l/_NGrijzhYLpzL
https://dl.doubtnut.com/l/_KJUCTgEV5vVk


Answer: D

Watch Video Solution

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

A. 25

B. 16

C. 41

D. none of these

Answer: B

Watch Video Solution

PNP '

− = 1
x2

25

y2

16

QandQ' PQ
.

P
′
Q

https://dl.doubtnut.com/l/_KJUCTgEV5vVk
https://dl.doubtnut.com/l/_PrIpMD5VJZcj


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

A. 

B. 

C. 

D. none of these

Answer: B

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

(2x + 3y − 5)(x + 2y − 8) = 40

(2x + 3y − 8)(x + 2y − 5) = 40

(2x + 3y − 8)(x + 2y − 5) = 30

https://dl.doubtnut.com/l/_RaXsu0xWne7X


52. The asymptotes of the hyperbola  and 

 are perpendicular to each other. Then,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

− = 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

53. If  is the equation of the hyperbola 

 , then the value of  for which

 represents its asymptotes is  (b)  (c)  (d) 18

S = 0

x2 + 4xy + 3y2 − 4x + 2y + 1 = 0 k

S + K = 0 20 −16 −22

https://dl.doubtnut.com/l/_p7H7dGv0M8NS
https://dl.doubtnut.com/l/_mxNiuxMn578N


A. 20

B. 

C. 

D. 18

Answer: C

Watch Video Solution

−16

−22

54. about to only mathematics

A. 

B. 

C. 

D. none of these

|α| < 3/2

|α| > 2/3

|α| > 3

https://dl.doubtnut.com/l/_mxNiuxMn578N
https://dl.doubtnut.com/l/_ttLeKNHB6zUj


Answer: A

Watch Video Solution

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

77x − 21y − 265 = 0

21x − 77y + 265 = 0

21x − 77y − 265 = 0

21x + 77y − 265 = 0

https://dl.doubtnut.com/l/_ttLeKNHB6zUj
https://dl.doubtnut.com/l/_OQbBd673jAEa


56. From any point on the hyperbola  , tangents are

drawn to the hyperbola  The area cut-o� by the

chord of contact on the asymptotes is equal to  (b)  (c)  (d)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

− = 1
x2

a2

y2

b2

− = 2.
x2

a2

y2

b2

a

2
ab 2ab

4ab

a/2

ab

2ab

4ab

57. The combined equation of the asymptotes of the hyperbola

 is a. 2x2 + 5xy + 2y2 + 4x + 5y = 0

https://dl.doubtnut.com/l/_ayXJsigefCMa
https://dl.doubtnut.com/l/_mIpKQ7OdSI3K


 b.

 c.

d.none of these

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

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

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

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

2x2 + 5xy + 2y2 + 4x + 5y − 2 = 0

2x2 + 5xy + 2y2 = 0

58. The asymptotes of the hyperbola  are (a)

 and  (b)  and  (c)

 and  (d)  and 

xy = hx + ky

x − k = 0 y − h = 0 x + h = 0 y + k = 0

x − k = 0 y + h = 0 x + k = 0 y − h = 0

https://dl.doubtnut.com/l/_mIpKQ7OdSI3K
https://dl.doubtnut.com/l/_qsej4lxhN6rR


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

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

A. 

B. 

y = 2x.

x + y + c = 0

6x + 3y − 4c = 0 3x + 6y − 5c = 0

3x − 3y − c = 0

6x + 3y − 4c = 0

3x + 6y − 5c = 0

https://dl.doubtnut.com/l/_qsej4lxhN6rR
https://dl.doubtnut.com/l/_qgrLJjDyyVBY


C. 

D. none of these

Answer: D

Watch Video Solution

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. 

x = 3 y = 5

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

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

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/_qgrLJjDyyVBY
https://dl.doubtnut.com/l/_dDB9DrDrzVbz


Answer: D

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)  (c)  (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

https://dl.doubtnut.com/l/_dDB9DrDrzVbz
https://dl.doubtnut.com/l/_BF8T0nDP2JA7


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

perpendicular to the line joining other two points. If three points

out of these lie on a rectangular hyperbola, then the fourth point

will lie on the saem hyperbola the conjugate hyperbola one of the

directrix one of the asymptotes

A. the same hyperbola

B. the conjugate hyperbola

C. one of the directrix

D. one of the asymptotes

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_soEdFJZ5Ns1N


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

D. none of these

Answer: B

Watch Video Solution

S1andS2

S3andS4

S1S3S2S4

64. Suppose the circle having equation  intersects the

rectangular hyperbola  at points  The

x2 + y2 = 3

xy = 1 A, B, C, andD.

https://dl.doubtnut.com/l/_n613HzN8GVaT
https://dl.doubtnut.com/l/_sJbRknsQyrti


equation  represents. (a)a

pair of lines through the origin for  (b)an ellipse through 

 for  (c)a parabola through 

 for  (d)a circle for any 

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 + λ(xy − 1) = 0, λ ∈ R,

λ = − 3

A, B, C, andD λ = − 3

A, B, C, andD λ = − 3 λ ∈ R

λ = − 3

λ = − 3

λ = − 3

λ ∈ R

65. The equation of the chord joining two points  and 

 on the rectangular hyperbola , is

(x1, y1)

(x2, y2) xy = c2

https://dl.doubtnut.com/l/_sJbRknsQyrti
https://dl.doubtnut.com/l/_uhx83Li3V4rC


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

+ = 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 

(b)   (d) 

A. 

B. 

C. 

xy = 1 (x2 − y2) = 4xy

(x2 − y2) =
1

9
(x2 − y2) =

7
144

(x2 − y2) =
1

16

(x2 − y2)
2

= 4xy

(x2 + y2)
2

= 2xy

(x2 + y2) = 4xy

https://dl.doubtnut.com/l/_uhx83Li3V4rC
https://dl.doubtnut.com/l/_3D0OEG9SRUp9


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. 1

B. 2

C. 

D. none of these

Answer: B

Watch Video Solution

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

2√2

https://dl.doubtnut.com/l/_3D0OEG9SRUp9
https://dl.doubtnut.com/l/_5O6iN9MoxYuv
https://dl.doubtnut.com/l/_1LypJ16eTrRF


Exercise Multiple

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 50 (b) 100 (c) 25 (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 + OP 2 + OR2 + OS2 25

2

https://dl.doubtnut.com/l/_1LypJ16eTrRF
https://dl.doubtnut.com/l/_9ZdxMjcAfneA


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 = C 4

y1y2y3y4 = C 4

x1 + x2 + x3 + x4 = 0

y1 + y2 + y3 + y4 = 0

x1x2x3x4 = c4

y1y2y3y4 = c4

2. The equation 

represents a parabola for  an ellipse for

`0(1^2+m^2)^(-1) k=0`

(x − α)2 + (y − β)2 = k(lx + my + n)2

k < (l2 + m2)
− 1

ap∮ ∘ ≤ f or

https://dl.doubtnut.com/l/_9ZdxMjcAfneA
https://dl.doubtnut.com/l/_WxFvC3p0uNNP


A. a parabola for 

B. an ellipse for 

C. a hyperbola for 

D. a point circle for k = 0

Answer: B::C::D

Watch Video Solution

k < (l2 + m2)
− 1

0 < k < (l2 + m2)
− 1

k > (l2 + m2)
− 1

3. If  are the foci of a hyperbola passing through

the origin, then  (b)   (d) 

A. 

B. 

C. 

(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

https://dl.doubtnut.com/l/_WxFvC3p0uNNP
https://dl.doubtnut.com/l/_sDm70gPYapjj


D. 

Answer: A::C

Watch Video Solution

LR = 121/3

4. Show that the equation 9

represents a hyperbola. Find the coordinates of the centre, lengths

of the axes, eccentricity, latus-rectum, coordinates of foci and

vertices, equations of the directrices of the hyperbola.

A. one of the directrix is 

B. the length of latus rectum is 

C. foci are (6, 1) and 

D. the eccentricity is 5/4

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

x2 − 16y2 − 18x + 32y − 151 = 0

x = 21/5

9/2

( − 4, 1)

https://dl.doubtnut.com/l/_sDm70gPYapjj
https://dl.doubtnut.com/l/_WsXna8lacaC0


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

h id l i

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/_WsXna8lacaC0
https://dl.doubtnut.com/l/_D3gxdWWAU7aI


Watch Video Solution

6. If the foci of  coincide with the foci of 

 and the eccentricity of the hyperbola is 2, then

 there is no director circle to the hyperbola the

center of the director circle is (0, 0). the length of latus rectum of

the hyperbola is 12

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

a2 + b2 = 16

https://dl.doubtnut.com/l/_D3gxdWWAU7aI
https://dl.doubtnut.com/l/_AGpltZpzuB4o
https://dl.doubtnut.com/l/_CX9xzIHwrPZu


7. The di�erential equation  represents a family of

hyperbolas (except when it represents a pair of lines) with

eccentricity.  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

=
dy

dx

3y

2x

√
3

5
√

5

3
√

2

5
√

5
2

√3/5

√5/3

√2/5

√5/2

8. 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

− = 1
x2

16

y2

6

https://dl.doubtnut.com/l/_CX9xzIHwrPZu
https://dl.doubtnut.com/l/_4o553AkYSyTo


A. the locus of excenter of the circle described opposite to 

for  (S, S" are foci) is tangent at vertex

B. the locus of the excenter of the circle described opposite to

 is a hyperbola

C. the locus of the excenter of the circle described opposite to

 for  (S, S' are foci) is a hyperbola

D. the locus of the excenter of the circle described opposite to

 is tangent at vertex.

Answer: A::B

Watch Video Solution

∠P

ΔPSS'

∠S'

∠P ΔRSS'

∠S'

9. A parabola is drawn with focus at one of the foci of the ellipse

 . If the latus rectum of the ellipse and that of the+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_4o553AkYSyTo
https://dl.doubtnut.com/l/_Yf2W4srqzdYz


parabola are same, then the eccentricity of the ellipse is (a)

 (b)  (c)  (d) none of these

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

1 −
1

√2
2√2 − 2 √2 − 1

cosec
π

4

cosec
π

3

2 sin. + sin.
π

3

π

4

√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) 

A. 

− = 1
x2

4

y2

9
− = − 1

x2

4

y2

9

x2 − y2 = 4 xy = 44

− = 1
x2

4

y2

9

https://dl.doubtnut.com/l/_Yf2W4srqzdYz
https://dl.doubtnut.com/l/_EdvLcrFMyV7v


B. 

C. 

D. 

Answer: B

Watch Video Solution

− = − 1
x2

4

y2

9

x2 − y2 = 4

xy = 44

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

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

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

https://dl.doubtnut.com/l/_EdvLcrFMyV7v
https://dl.doubtnut.com/l/_WCunfOv2ypzs


Answer: B::D

Watch Video Solution

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

 Then the point of contact lies in the (a)�rst

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

quadrant

A. �rst quadrant

B. second quadrant

C. third quadrant

D. forth quadrant

Answer: C::D

Watch Video Solution

− = 1.
x2

16

y2

9

https://dl.doubtnut.com/l/_WCunfOv2ypzs
https://dl.doubtnut.com/l/_FXTH1NNDBIud


13. For the hyperbola  , let  be the number of

points on the plane through which perpendicular tangents are

drawn. If  If `n >1,t h e n0sqrt(2)` None of these

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
n

n = 1, the ≠ = √2

e = √2

0 < e < √2.

e > √2

14. If the normal at  to the rectangular hyperbola 

meets the axes at  and  is the center of the hyperbola,

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

P x2 − y2 = 4

G gandC

PG = PC Pg = PC PG − Pg Gg = 2PC

https://dl.doubtnut.com/l/_DEMgI3i0dIVy
https://dl.doubtnut.com/l/_YIJJP2zIwZnC


A. 

B. 

C. 

D. 

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

Watch Video Solution

PG = PC

Pg = PC

PG = Pg

Gg = 2PC

15. Find the equation of tangent to the hyperbola 

which passes through  origin

A. 

B. 

C. 

D. 

y =
x + 9

x + 5

(0, 0)

x + 25y = 0

x + y = 0

5x − y = 0

x − 25y = 0

https://dl.doubtnut.com/l/_YIJJP2zIwZnC
https://dl.doubtnut.com/l/_E4C1A4EOGLl5


Answer: A::B

Watch Video Solution

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/_E4C1A4EOGLl5
https://dl.doubtnut.com/l/_YBYTlilySdEo
https://dl.doubtnut.com/l/_T0qOxnoXpv5N


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. Circle are drawn on the chords of the rectangular hyperbola

 parallel to the line  as diameters. All such circles passxy = 4 y = x

https://dl.doubtnut.com/l/_T0qOxnoXpv5N
https://dl.doubtnut.com/l/_HoeXscfy37Ox


Exercise Comprehension

through two �xed points whose coordinates are  (b) 

(c)  (d) 

A. (2, 2)

B. (2, -2)

C. 

D. 

Answer: A::D

Watch Video Solution

(2, 2) (2, − 2)

( − 2, 2) ( − 2, − 2)

( − 2, 2)

( − 2, − 2)

1. 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

+ = 1(a > b)
x2

a2

y2

b2

https://dl.doubtnut.com/l/_HoeXscfy37Ox
https://dl.doubtnut.com/l/_1CdSMloqEyAn


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. 

If the tangent drawn at a point P on ellipse passes thorugh the

focus hyperbola, then the eccentric angle of point P is (P lies in 

quadrant)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

e1 e2

A1

A2

1st

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/_1CdSMloqEyAn


2. 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. e1e2=1

B. e22(1−e21)=1

C. e21(e21−1)=1

D. e1e2(1−e21)=1

Answer: C

Watch Video Solution

+ = 1
x2

a2

y2

b2

e1 e2

e1 and e2

https://dl.doubtnut.com/l/_twUAVJBnLrH4


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. 

Combined equation of pair of common tangents between the

hyperbola and the circle is given be

A. a) 

− = 1
X2

9

y2

a2

x2 + (y − 3) = 9

+ = 1
x2

41

y2

16

x2 − y2 = 0

https://dl.doubtnut.com/l/_08t0RXs2pbCq
https://dl.doubtnut.com/l/_uH8pth2PuO7e


B. b) 

C. c) 

D. d) No common tangent.

Answer: B

Watch Video Solution

x2 − 9 = 0

9y2 − 19x2 = 0

5. 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. a) 0

− = 1
X2

9

y2

a2

x2 + (y − 3) = 9

+ = 1
x2

41

y2

16

https://dl.doubtnut.com/l/_uH8pth2PuO7e
https://dl.doubtnut.com/l/_uaVIMahHBtiX


B. b) 2

C. c) 4

D. d) 6

Answer: C

Watch Video Solution

6. Find  If the funtion 

Watch Video Solution

fofof f(x) = x + 1

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  and the foot of perpendicular from the focus 

( − 3, − 2)

(5, 6) (5, 6)

https://dl.doubtnut.com/l/_uaVIMahHBtiX
https://dl.doubtnut.com/l/_hCKRyF3wuoLP
https://dl.doubtnut.com/l/_rvNuYXquGolL


upon a tangent to the hyperbola as .  

The conjugate axis of the hyperbola is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(2, 5)

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. Consider the foci of a hyperbola as 

and (5,6) and the foot of perpendicular from the focus (5, 6) upon a

( − 3, − 2)

https://dl.doubtnut.com/l/_rvNuYXquGolL
https://dl.doubtnut.com/l/_LjtR7CKUULbG


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

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

( − 3, − 2)

https://dl.doubtnut.com/l/_LjtR7CKUULbG
https://dl.doubtnut.com/l/_Kitn4NSyvqhf


tangent to the hyperbola as (2, 5). 

The point of contact of the tangent with the hyperbola 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  is a variable point such that

 , which

represents hyperbola. The eccentricity e' of the corresponding

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

P (x, y)

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

∣
∣

= 3

5

3
4
3

5

4

3

√7

https://dl.doubtnut.com/l/_Kitn4NSyvqhf
https://dl.doubtnut.com/l/_sEygLW1ndpP4


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5/3

4/3

5/4

3/√7

11. Let  is a variable point such that

 , which

represents hyperbola. The eccentricity e' of the corresponding

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

A. 

B. 

P (x, y)

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

∣
∣

= 3

5

3
4
3

5

4

3

√7

(x − 3)2 + (y − )
2

=
7
2

55

4

(x − 3)
2

+ (y − )
2

=
7
2

25

4

https://dl.doubtnut.com/l/_sEygLW1ndpP4
https://dl.doubtnut.com/l/_pyvvI4CF5JFR


C. 

D. none of these

Answer: D

View Text Solution

(x − 3)2 + (y − )
2

=
7
2

7

4

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

  

which represents a hyperbola. 

The eccentricity e' of the corresponding conjugate hyperbola is

A. 

B. 

C. 

D. 

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

∣
∣

= 3

tan− 1(4/3)

tan− 1(3/4)

tan− 1(5/3)

tan− 1(3/5)

https://dl.doubtnut.com/l/_pyvvI4CF5JFR
https://dl.doubtnut.com/l/_FmQChkbaA9wg


Answer: B

Watch Video Solution

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 such that AB =  units. 

The equation of the pair of asymptotes is

A. 

B. 

C. 

D. none of these

Answer: A

x + y = 2

6√2

5xy + 2x2 + 2y2 = 0

3x2 + 4y2 + 6xy = 0

2x2 + 2y2 − 5xy = 0

https://dl.doubtnut.com/l/_FmQChkbaA9wg
https://dl.doubtnut.com/l/_pTEvVcBJitrf


Watch Video Solution

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 angle subtended by AB at the center of the hyperbola is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x + y = 2

6√2

sin− 11.
4
5

sin− 1.
2

5

sin− 1.
3

5

https://dl.doubtnut.com/l/_pTEvVcBJitrf
https://dl.doubtnut.com/l/_JBsLTJJsG0tD


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. 

B. 

C. 

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/_JBsLTJJsG0tD
https://dl.doubtnut.com/l/_zdPwOrjV1qXg


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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 = 4y

x2 = 16y

x2 = 12y

y2 = 8x

17. Evaluate  ,where [.] denotes the greatest

integer function.

Watch Video Solution

∫
5

2
(x + [x])dx

https://dl.doubtnut.com/l/_PaVKmsD2QIzB
https://dl.doubtnut.com/l/_TxwrPZ7M9Vxo


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 area of the equilateral triangle inscribed in the curve C having

one vertex as the vertex of curve C is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

772√3sq. units

776√3sq. units

760√3sq. units

768√3sq. units

https://dl.doubtnut.com/l/_TxwrPZ7M9Vxo
https://dl.doubtnut.com/l/_ZPGPNXTQBWKB


19. The vertices of ABC lie on a rectangular hyperbola such that

the orthocenter of the triangle is (3, 2) and the asymptotes of the

rectangular hyperbola are parallel to the coordinate axes. The two

perpendicular tangents of the hyperbola intersect at the point (1,

1). 

The equation of the pair of asymptotes is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

Δ

xy − 1 = x − y

xy + 1 = x + y

2xy = x + y

https://dl.doubtnut.com/l/_igqwGZ2jlJpb


20. The vertices of ABC lie on a rectangular hyperbola such that

the orthocenter of the triangle is (3, 2) and the asymptotes of the

rectangular hyperbola are parallel to the coordinate axes. The two

perpendicular tangents of the hyperbola intersect at the point (1,

1). 

The equation of the rectangular hyperbola is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

Δ

xy = 2x + y − 2

2xy = x + 2y + 5

xy = x + y + 1

https://dl.doubtnut.com/l/_8zEq1Q35Z0xn


21. The vertices of ABC lie on a rectangular hyperbola such that

the orthocenter of the triangle is (3, 2) and the asymptotes of the

rectangular hyperbola are parallel to the coordinate axes. The two

perpendicular tangents of the hyperbola intersect at the point (1,

1). 

The number of real tangents that can be drawn from the point (1,

1) to the rectangular hyperbola is

A. 4

B. 0

C. 3

D. 2

Answer: D

Watch Video Solution

Δ

https://dl.doubtnut.com/l/_ZpZJ0kujmEtb


Exercise Matrix

1. The area enclosed by the ellipse  is equal to

Watch Video Solution

+ = 1
x2

a2

y2

b2

2. Evaluate  ,where [.] denotes the greatest integer

function.

Watch Video Solution

∫
1

− 1

(x + [x])dx

3. Evaluate  ,where [.] denotes the greatest integer

function.

Watch Video Solution

∫
3

− 1
(x + [x])dx

https://dl.doubtnut.com/l/_I7FJaJG8Eya4
https://dl.doubtnut.com/l/_uVgfJbWDq7QT
https://dl.doubtnut.com/l/_ypSfU2Bp5Tn5


Exercise Numerical

4. Match the following: 

Watch Video Solution

5. Let  and , the following is

relation from  to ? .

Watch Video Solution

A = {1, 2, 4, 6} B = {3, 0, – 1, 7}

A B R4 = {(1, 3), (6, 3), (0, 7)}

1. The eccentricity of the hyperbola

 is ______∣
∣
∣
√(x − 3)

2
+ (y − 2)

2
− √(x + 1)

2
+ (y + 1)

2∣
∣
∣

= 1

https://dl.doubtnut.com/l/_PxSUe3NxxvN0
https://dl.doubtnut.com/l/_3zWJ6HdOdwJU
https://dl.doubtnut.com/l/_jT3OjUi3ba1V


Watch Video Solution

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

4(x − √2)
2

− λ(y − √3)
2

= 45 and (x − √2)
2

− 4(y − √3)
2

= 5

https://dl.doubtnut.com/l/_jT3OjUi3ba1V
https://dl.doubtnut.com/l/_S53KIytJeF4R
https://dl.doubtnut.com/l/_zwSSl7V8o46X
https://dl.doubtnut.com/l/_DYqOGGpdxO7C


cut orthogonally, then integral value of  is ________.

Watch Video Solution

λ

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

https://dl.doubtnut.com/l/_DYqOGGpdxO7C
https://dl.doubtnut.com/l/_oSvAq4d3VA5f
https://dl.doubtnut.com/l/_kmhX0rNwizNy
https://dl.doubtnut.com/l/_8GcCEAYKjeYZ


7. If , Find 

Watch Video Solution

A = {3, 5}, B = {4, 5, 6}, C = {4, 6, 7}

A × B, (B × B) ∩ (C × C)

8. The values of 'm' for which a line with slope m is common

tangent to the hyperbola  and parabola 

can lie in interval:

Watch Video Solution

− = 1
x2

a2

y2

b2
y2 = 4ax

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

https://dl.doubtnut.com/l/_8GcCEAYKjeYZ
https://dl.doubtnut.com/l/_nED1pl5UwTwE
https://dl.doubtnut.com/l/_eRCBB2W7sQHH


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

Watch Video Solution

L

x = 3andy = 2

L

√2

12. If the angle between the asymptotes of hyperbola

 id , then the eccentnricity of conjugate hyperbola

is _________.

Watch Video Solution

− = 1
x2

a2

y2

b2

π

3

https://dl.doubtnut.com/l/_pCliKjVa5Jwk
https://dl.doubtnut.com/l/_zWW0Oezd88q2
https://dl.doubtnut.com/l/_e5YubAbIBfc9


Jee Main Previous Year

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

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. 

B. 

C. 

4/√3

2/√3

√3

https://dl.doubtnut.com/l/_e5YubAbIBfc9
https://dl.doubtnut.com/l/_I8pECNdyEYy5
https://dl.doubtnut.com/l/_xeYlztba8b0X


D. 

Answer: B

Watch Video Solution

4/3

2. A tangent to the hyperbola  passing through the

origin is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y =
x + 9

x + 5

( − √2, − √3)

(3√2, 2√3)

(2√2, 3√3)

(√3, √2)

https://dl.doubtnut.com/l/_xeYlztba8b0X
https://dl.doubtnut.com/l/_igbqzA5MH75i
https://dl.doubtnut.com/l/_mPOhpmoRJrvv


Jee Advanced Previous Year

3. Tangents are drawm to the hyperbola  from the

point . Find their equations.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3x2 − 2y2 = 25

(0, 5/2)

36√5

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 �nd the

P (6, 3) − = 1.
x2

a2

y2

b2

https://dl.doubtnut.com/l/_mPOhpmoRJrvv
https://dl.doubtnut.com/l/_XyWlF128nWcm


eccentricity of the hyperbola.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√5/2

√3/2

√2

√3

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)

equation of ellipse is (b) the foci of ellipse are 

 (c) equation of ellipse is  (d) the foci of

ellipse are 

2x2 − 2y2 = 1

x2 + 2y2 = 2

( ± 1, 0) (x2 + 2y = 4)

( ± 2, 0)

https://dl.doubtnut.com/l/_XyWlF128nWcm
https://dl.doubtnut.com/l/_0ASgQNHKQ7du


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

x2 + 2y2 = 1

( ± 1, 0)

x2 + 2y2 = 4

( ± √2, 0)

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  (c)

the eccentricity of the hyperbola is  (d) the equation of the

hyperbola is 

A. the equation of the hyperbola is 

− = 1
x2

a2

y2

b2

x2 + 4y2 = 4.

− = 1
x2

3

y2

2
(2, 0)

√
5

3

x2 − 3y2 = 3

− = 1
x2

3

y2

2

https://dl.doubtnut.com/l/_0ASgQNHKQ7du
https://dl.doubtnut.com/l/_OAvA3uGl40nh


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

2

√3

x2 − 3y2 = 3

4. about to only mathematics

A. 

B. 

C. 

D. 

Answer: A::B

h id l i

( , )
9

2√2

1

√2

( − , − )
9

2√2

1

√2

(3√3, − 2√2)

(3√3, − 2√2)

https://dl.doubtnut.com/l/_OAvA3uGl40nh
https://dl.doubtnut.com/l/_8CirQRdv3OSu


Watch Video Solution

5. Consider the hyperbola  and a circle  with

center  . Suppose that  touch each other at a

point  with  and  The common tangent to 

 at  intersects the x-axis at point  If  is the

centroid of the triangle  then the correct expression(s) is

(are)   for

  for   for 

A. 

B. 

C. 

D. 

Answer: A::B::D

W t h Vid S l ti

H : x2 − y2 = 1 S

N(x2, 0) HandS

P (x1, y1) x1 > 1 y1 > 0.

HandS P M . (l, m)

PMN,

= 1 − f or x1 > 1
dl

dx1

1

3x12
=

dm

dx1

x1

3√x12 − 1

x1 > = 1 +
dl

dx1

1

3x12
x1 > 1 =

dm

dy1

1

3
x1 > 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/_8CirQRdv3OSu
https://dl.doubtnut.com/l/_keOwGiZLElqF


Watch Video Solution

6. If  is tangent to the circle  �nd c.

A. 2a, 4, 1

B. 2a, 8, 1

C. a, 4, 1

D. a, 4, 2

Answer: B::C::D

Watch Video Solution

y = 2x + c x2 + y2 = 16

7. Equation of a common tangent to the parabola  and the

hyperbola xy=2 is

A. 

y2 = 4x

2x − √5y − 20 = 0

https://dl.doubtnut.com/l/_keOwGiZLElqF
https://dl.doubtnut.com/l/_WjJPliqkFxxk
https://dl.doubtnut.com/l/_e1UGyRQlAy0v


B. 

C. 

D. 

Answer: B

Watch Video Solution

2x − √5y + 4 = 0

3x − 4y + 8 = 0

4x − 3y + 4 = 0

8. If , �nd the equation of the circle with AB

as diameter.

A. 

B. 

C. 

D. 

Answer: A

A( − 2, 3), B(3, − 5)

x2 + y2 − 12x + 24 = 0

x2 + y2 + 12x + 24 = 0

x2 + y2 + 24x − 12 = 0

x2 + y2 − 24x − 12 = 0

https://dl.doubtnut.com/l/_e1UGyRQlAy0v
https://dl.doubtnut.com/l/_3LxMicxIiCJK


Watch Video Solution

9. Match the following: 

Watch Video Solution

10. Find the mode of the following data : 

A. (II) (iii) (R)

B. (IV) (iv) (S)

C. (IV) (iii) (S)

D. (II) (iv) (R)

https://dl.doubtnut.com/l/_3LxMicxIiCJK
https://dl.doubtnut.com/l/_H64VlVeLTPNa
https://dl.doubtnut.com/l/_u28WoRshqcs2


Answer: D

Watch Video Solution

11. Find the values of x and y in the �gure . 

A. (II) (i) (P)

B. (III) (i0) (Q)

C. (II) (iv) (R)

D. (I) (ii) (Q)

Answer: A

https://dl.doubtnut.com/l/_u28WoRshqcs2
https://dl.doubtnut.com/l/_d5XVtUZLokGA


Watch Video Solution

12. Examine the �gures and name the respective type of ovule. 

A. (II) (ii) (Q)

B. (III) (i) (P)

C. (I) (i) (P)

D. (I) (ii) (Q)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_d5XVtUZLokGA
https://dl.doubtnut.com/l/_yYmD4X73vyeJ


13. Find the area of the unshaded region. 

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

https://dl.doubtnut.com/l/_kYOXZy9lsWLE


Single Correct Answer Type

14. about to only mathematics

Watch Video Solution

1. The locus of  such that

 is

A. hyperbola

B. circle

C. �nite line segment

D. in�nite ray

Answer: D

Watch Video Solution

P (x, y)

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

https://dl.doubtnut.com/l/_eHWaTbXCQ4lt
https://dl.doubtnut.com/l/_8LtlWMPQEmi6


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?

A. 

− = 1
x2

36

y2

k2

(3, 1)

https://dl.doubtnut.com/l/_8LtlWMPQEmi6
https://dl.doubtnut.com/l/_qeDaLyrnAQV0
https://dl.doubtnut.com/l/_FzD1KTyHgXeL


B. 

C. 

D. 

Answer: D

Watch Video Solution

( − 3, 1)

(5, 2)

(10, 4)

4. The ellipse  and the hyperbola 

have in common

A. centre and vertices only

B. centre, foci and vertices

C. centre, foci and directrices

D. centre only

Answer: A

+ = 1
x2

25

y2

16
− = 1

x2

25

y2

16

https://dl.doubtnut.com/l/_FzD1KTyHgXeL
https://dl.doubtnut.com/l/_0gENnFmnKOrg


Watch Video Solution

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

distance between its foci is 8 is

A. 

B. 

C. 

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

https://dl.doubtnut.com/l/_0gENnFmnKOrg
https://dl.doubtnut.com/l/_HTDERRjUBByL
https://dl.doubtnut.com/l/_HTM3DogWcFN0


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4x2 − 5y2 = 8

4x2 − 5y2 = 80

5x2 − 4y2 = 80

5x2 − 4y2 = 8

7. The equation  represents a hyperbola

when  then 

A. 3

B. 4

C. 5

D. 6

+ = 1
x2

9 − λ

y2

4 − λ

a < λ < b (b − a) =

https://dl.doubtnut.com/l/_HTM3DogWcFN0
https://dl.doubtnut.com/l/_R1nDAdMPKKdL


Answer: C

Watch Video Solution

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

Watch Video 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

https://dl.doubtnut.com/l/_R1nDAdMPKKdL
https://dl.doubtnut.com/l/_A2EnlTklp8l7


9. Find the derivative of 

Watch Video Solution

y = 103x

10. The length of the transverse axis of the hyperbola

 is

A. 8

B. 2

C. 6

D. 2

Answer: A

Watch Video Solution

9x2 − 16y2 − 18x − 32y − 151 = 0

https://dl.doubtnut.com/l/_cCOgkID4mLV6
https://dl.doubtnut.com/l/_CKPC8UZEZP4S


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

directrixes are  and  then 

A. 14

B. 8

C. 10

D. 6

Answer: C

Watch Video Solution

P (6, 8)

3x + 4y + 10 = 0 3x + 4y − 10 = 0

CP =

12. If the foci of  and  coincide, the

value of a is

A. 3

+ = 1
x2

16

y2

4
− = 1

x2

a2

y2

3

https://dl.doubtnut.com/l/_KgAuvS45D3Ki
https://dl.doubtnut.com/l/_P2eOjfG2wFhX


B. 2

C. 

D. 

Answer: A

Watch Video Solution

1

√3

√3

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. 

x2 + y2 = 36

x2 + y2 = 4

x2 − y2 = 4

x2 + y2 = 9

https://dl.doubtnut.com/l/_P2eOjfG2wFhX
https://dl.doubtnut.com/l/_qUy9lYeZpKKd


Answer: A

Watch Video Solution

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

C. 2

D. 4

Answer: A

Watch Video Solution

x2 − y2 = 4 xy = √5

x2 − y2 = 4

https://dl.doubtnut.com/l/_qUy9lYeZpKKd
https://dl.doubtnut.com/l/_Nr2kaQ9BPWOM
https://dl.doubtnut.com/l/_odCcOCJteguL


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)

16. The equation of a tangent to the hyperbola ,

parallel to the line  is

A. 

B. 

3x2 − y2 = 3

y = 2x + 4

y = 2x + 3

y = 2x + 1

https://dl.doubtnut.com/l/_odCcOCJteguL
https://dl.doubtnut.com/l/_ag18Uz3ZHiDt


C. 

D. 

Answer: B

Watch Video Solution

y = 2x + 4

y = 2x + 2

17. A tangent to the hyperbola  passing through the

origin is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y =
x + 9

x + 5

x + 25y = 0

5x + y = 0

5x − y = 0

x − 25y = 0

https://dl.doubtnut.com/l/_ag18Uz3ZHiDt
https://dl.doubtnut.com/l/_W9eqSSzZ1UBT


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/_W9eqSSzZ1UBT
https://dl.doubtnut.com/l/_4p1IkXfz6r4w
https://dl.doubtnut.com/l/_m6sAyZzHhlZ1


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

A. a)one of the vertex of the hyperbola

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

C. c)foci of the hyperbola

D. d)none of these

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_m6sAyZzHhlZ1
https://dl.doubtnut.com/l/_5TYLKx3eDS7S


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

https://dl.doubtnut.com/l/_5TYLKx3eDS7S
https://dl.doubtnut.com/l/_LipFbKS4wPVo


22. about to only mathematics

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. 

− = 1
x2

a2 − b2

y2

a3 − b3
a > b > 1

(a + b)m2 + ab ≥ (a + b)2

(a + b)2
m + ab ≥ (a + b)

https://dl.doubtnut.com/l/_kB3nkcwnDMej
https://dl.doubtnut.com/l/_IKITuPf3fuHR


C. 

D. 

Answer: A

Watch Video Solution

abm2 + (a + b) ≥ (a + b)2

(a + b)m2 + a2b2 ≥ (a + b)2

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

− = 1
x2

25

y2

9

(m ≠ 2)

−
1
2

−2

1
2

https://dl.doubtnut.com/l/_IKITuPf3fuHR
https://dl.doubtnut.com/l/_QQkpSbLPcord


Watch Video Solution

25. Find the equation of the chord of the hyperbola

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

25x2 − 16y2 = 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 

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

x2 − y2 = a2 tanα =

https://dl.doubtnut.com/l/_QQkpSbLPcord
https://dl.doubtnut.com/l/_hWWkPSkxnIyS
https://dl.doubtnut.com/l/_bipnWZD8bt6q


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan θ(4 sec2 θ + 1)

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

https://dl.doubtnut.com/l/_bipnWZD8bt6q
https://dl.doubtnut.com/l/_K2r9vq48dzWa


Answer: C

Watch Video Solution

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

https://dl.doubtnut.com/l/_K2r9vq48dzWa
https://dl.doubtnut.com/l/_KIj7KIVjPNQM
https://dl.doubtnut.com/l/_r1LEsWsNncvv


29. If the normal at  to the hyperbola 

 meets the transverse axis in G then minimum

length of PG is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P (a secθ, b tan θ)

− = 1
x2

a2

y2

b2

b2

a

∣∣
∣ (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

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_r1LEsWsNncvv
https://dl.doubtnut.com/l/_8LkNIMs8KA3o


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

e = √ 1 + √5

2

e = √
√5 + 3

2

e = √
2

√5 − 1

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. 

xy = c2 y2 = 4ax

θ ϕ

θ = tan− 1( − 2 tanϕ)

θ = tan− 1( − tanϕ)
1

2

https://dl.doubtnut.com/l/_8LkNIMs8KA3o
https://dl.doubtnut.com/l/_5UguCUtlcntH


C. 

D. 

Answer: A

Watch Video Solution

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)

in�nite

A. 0

B. 1

C. 2

D. in�nite

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

4

https://dl.doubtnut.com/l/_5UguCUtlcntH
https://dl.doubtnut.com/l/_88yqa5KA1mBq


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

Watch Video Solution

− = 1
x2

a2

y2

b2
θ

cos.
θ

2

1 − e

e

− e
2

e

1

e

2

e

https://dl.doubtnut.com/l/_88yqa5KA1mBq
https://dl.doubtnut.com/l/_3UwMgqMaq0UO


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/_s8sJgOrkSNMd
https://dl.doubtnut.com/l/_T8hO1f5Snnk5


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. Locus of perpendicular from center upon normal to the

hyperbola  is

A. 

B. 

C. 

D. None of these

Answer: B

− = 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/_T8hO1f5Snnk5
https://dl.doubtnut.com/l/_Q4LyGCww6DtE


Watch Video Solution

37. Let the transverse axis ofa varying hyperbola be �xed with

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

contact of any tangent drawn to it from a �xed point on conjugate

axis is

A. a parabola

B. a circle

C. an ellipse

D. a hyperbola

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Q4LyGCww6DtE
https://dl.doubtnut.com/l/_Ao1CrVjb2UxF


Multiple Correct Answers Type

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

the hyperbola  on a variable tangent is (A)

 (B)  (C)

 (D) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

xy = c2

(x2 − y2) = 4c2xy (x2 + y2)
2

= 2c2xy

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

= 4c2xy

(x2 − y2)
2

= 4c2xy

(x2 + y2)
2

= 2c2xy

(x2 − y2)
2

= 2c2xy

(x2 + y2)
2

= 4c2xy

https://dl.doubtnut.com/l/_8G2aOY0zPXIX


1. Find the derivative of .

Watch Video Solution

y = ex
2

2. 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

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

2

3x2 + 4y2 = 12

− =
x2

15

y2

1

1

16

1

8

15

2

https://dl.doubtnut.com/l/_Aj7mV6SanevZ
https://dl.doubtnut.com/l/_yJclHrLR9DVW


3. In X-Y plane, the path de�ned by the equation

, is a parabola if 

Watch Video Solution

+ + = 0
1

xm

1

ym
k

(x + y)n

m = , k = − 1, n = 0
1

2

4. 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

https://dl.doubtnut.com/l/_NrnHvn8DRDVD
https://dl.doubtnut.com/l/_eGIqwvL6dWZT


Answer: C::D

Watch Video Solution

5. Find the equation of hyperbola : whose axes are coordinate axes

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

A. 

B. 

C. 

D. none of these

Answer: A::B

Watch Video Solution

3x2 − y2 = 3

x2 − 3y2 + 3 = 0

x2 − 3y2 − 3 = 0

https://dl.doubtnut.com/l/_eGIqwvL6dWZT
https://dl.doubtnut.com/l/_w1Xg0OOcFEgh


6. 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

Answer: A::B::C

Watch Video Solution

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

7. A tangent is drawn at any point on the hyperbola .

If this tangent is intersected by the tangents at the vertices at

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_5PfefkWCmHHF
https://dl.doubtnut.com/l/_QVa0NaWIy29r


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

8. If two tangents can be drawn the di�erent branches of

hyperbola  from , then

A. 

B. 

− = 1
x2

1

y2

4
(α, α2)

α ∈ ( − 2, 0)

α ∈ (0, 2)

https://dl.doubtnut.com/l/_QVa0NaWIy29r
https://dl.doubtnut.com/l/_o2uglgyF39Sq


C. 

D. 

Answer: C::D

Watch Video Solution

α ∈ ( − ∞, − 2)

α ∈ (2, ∞)

9. The director circle of a hyperbola is . One end

of the major axis is (2,0) then a focus is

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

x2 + y2 − 4y = 0

(√3, 2 − √3)

( − √3, 2 + √3)

(√6, 2 − √6)

( − √6, 2 + √6)

https://dl.doubtnut.com/l/_o2uglgyF39Sq
https://dl.doubtnut.com/l/_bBcLfRsICyYj


Comprehension Type

10. 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/_bBcLfRsICyYj
https://dl.doubtnut.com/l/_Xy9Lv36Nl0vH
https://dl.doubtnut.com/l/_naop7GCLwycn


1. 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. an ellipse with eccentricity 

C. a hyperbola with eccnetricity 

D. a circle

Answer: C

Watch Video Solution

xy = 4 y = 2x = 4

1

√2

1

√3

√2

2. Consider a hyperbola  and a line . O is the

centre of hyperbola. Tangent at any point P of hyperbola intersect

xy = 4 y = 2x = 4

https://dl.doubtnut.com/l/_naop7GCLwycn
https://dl.doubtnut.com/l/_WGStYpuidvs1


the coordinate axes at A and B. 

Shortest distance between the line and hyperbola is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8√2

√5

4(√2 − 1)

√5

2√2

√5

4(√2 − 1)

√5

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. 

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

xy = 4 y = 2x = 4

https://dl.doubtnut.com/l/_WGStYpuidvs1
https://dl.doubtnut.com/l/_dnWkVZWfEuvA


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

RS × RT

4. 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

− = 1
(x − 7)

2

a2

(y + 3)
2

b2

3x − 2y − 25 = 0

H( , − 7)
11

3
P(α + 7, α2 − 4) ∀α ∈ R

https://dl.doubtnut.com/l/_dnWkVZWfEuvA
https://dl.doubtnut.com/l/_YEAGNE52OBic


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
7
5

√2

√13

2

3

2

5. 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. 

Which of the following are not the values of  for which two

tangents can be drawn one to each branch of the given hyperbola

is

− = 1
(x − 7)

2

a2

(y + 3)
2

b2

3x − 2y − 25 = 0

H( , − 7)
11

3
P(α + 7, α2 − 4) ∀α ∈ R

α

https://dl.doubtnut.com/l/_YEAGNE52OBic
https://dl.doubtnut.com/l/_YrRzYIT8wxgd


A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

(2, ∞)

( − ∞, − 2)

( − , )
1

2

1

2

https://dl.doubtnut.com/l/_YrRzYIT8wxgd

