
MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

CONIC SECTIONS - FOR COMPETITION

Solved Examples

1. Find the equation of the parabola the extremities of whose

latus rectum are (1, 2) and (1, -4).

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_db6bJnvjfVgY


2. Find the locus of a point whose sum of the distances from the

origin and the line  is 4 units. Sketch the path.

Watch Video Solution

x = 2

3. Find the equaiton to the parabola whose axis is parallel to y-

axis and which passes through the point

. Determine its latus rectum.

Watch Video Solution

(0, 4), (1, 9) and ( − 2, 6)

4. Find the axis, tangent at the vertex, focus, directrix and latus

rectum of the parabola .

Watch Video Solution

9y2 − 16x − 12y − 57 = 0

https://dl.doubtnut.com/l/_BIlJFR74ipLn
https://dl.doubtnut.com/l/_DGcLZQnn8ydH
https://dl.doubtnut.com/l/_ekrbGgBcb6ba
https://dl.doubtnut.com/l/_2frmyovRLp4J


5. Show that the tangents at the extremities of any focal chord

of a parabola intersect at right angles at the directrix.

Watch Video Solution

6. Prove that perpendicular drawn from locus upon any tangent

of a parabola lies on the tangent at the vertex

Watch Video Solution

7. If  be the focus of the parabola and tangent and normal at

any point  meet its axis in  respectively, then prove

that .

Watch Video Solution

S

P T and G

ST = SG = SP

https://dl.doubtnut.com/l/_2frmyovRLp4J
https://dl.doubtnut.com/l/_wABdfLJS9ViM
https://dl.doubtnut.com/l/_kWkHII1Xfp57


8. If  be the focus and  be perpendicular to the tangent at 

, then prove that  lies on the tangent at the vertex and 

, where  is the vertex of the parabola.

Watch Video Solution

S SH

P H

SH 2 = OS. SP O

9. On the parabola , three points  are taken so

that their ordinates are in geometrical progression. Prove that

the tangents at  intersect on the ordinate passing

through .

Watch Video Solution

y2 = 4ax E, F , G

E and G

F

10. Show that the length of the tangent to the parabola

 intercepted between its point of contact and the axis

of the parabola is bisected by the tangent at the vertex.

y2 = 4ax

https://dl.doubtnut.com/l/_bXjgmr8MVbqO
https://dl.doubtnut.com/l/_nMFR1uQXu3mk
https://dl.doubtnut.com/l/_rs4kJxAXEyA3


Watch Video Solution

11. The tangents to the parabola  at , and 

, intersect at R. Prove that the area of the triangle

PQR is 

Watch Video Solution

y2 = 4ax P(at2
1, 2at1)

Q(at2
2, 2at2)

a2(t1 − t2)31

2

12. Find the angle of intersection of the curves  and 

Watch Video Solution

y2 = 4ax

x2 = 4by

13. Show that the normal at a point  on the

parabola  cuts the curve again at the point whose

(at2 _ 1, 2at1)

y2 = 4ax

https://dl.doubtnut.com/l/_rs4kJxAXEyA3
https://dl.doubtnut.com/l/_zA2JVNSbg5FB
https://dl.doubtnut.com/l/_07KaDZw5d009
https://dl.doubtnut.com/l/_oE7yXZOcTNXl


parameter .

Watch Video Solution

t2 = − t1 −
2

t1

14. Prove that through any point, three normals can be drawn to

a parabola and the algebraic sum of the ordinates of the three

points is zero.

Watch Video Solution

15. If a normal to a parabola  makes an angle  with its

axis, then it will cut the curve again at an angle

Watch Video Solution

y2 = 4ax ϕ

https://dl.doubtnut.com/l/_oE7yXZOcTNXl
https://dl.doubtnut.com/l/_LSCQtlb27HGo
https://dl.doubtnut.com/l/_DQ05l08JplAd


16. Three normals are drawn from the point  to the curve 

. Find the coordinates of the feet of the

normals.

Watch Video Solution

(14, 7)

y2 − 16x − 8y = 0

17. If the normals to the parabola  at the ends of the

latus rectum meet the parabola at  then  is  (b) 

 (c)  (d) 

Watch Video Solution

y2 = 4ax

QandQ ′ , Q' 10a

4a 20c 12a

18. Normals are drawn from a point P with slopes

 are drawn from the point p not from the

parabola . For , if the locus of the point P is a

m1, m2 and m3

y2 = 4x m1m2 = α

https://dl.doubtnut.com/l/_GiK0UjYNxkkn
https://dl.doubtnut.com/l/_nyeQBnZl6sBz
https://dl.doubtnut.com/l/_rkvc0tbpZrls


part of the parabola itself, then the value of  is (a) 1 (b)-2 (c) 2

(d) -1

Watch Video Solution

α

19. Find the locus of a point which is such that, the three

normals through it cut the axis in points whose distance from

the vertex are in A.P.

Watch Video Solution

20. �nd the common tangents of the circle  and

the parabola

Watch Video Solution

x2 + y2 = 2a2

y2 = 8ax

https://dl.doubtnut.com/l/_rkvc0tbpZrls
https://dl.doubtnut.com/l/_VaViJCj9PtFb
https://dl.doubtnut.com/l/_gCv8KyM5coKy


21. From a pt A common tangents are drawn to a circle

. Find the area of the quadrilateral

formed by common tangents, chord of contact of circle and

chord of contact of parabola.

Watch Video Solution

x2 + y2 = and y2 = 4ax
a2

2

22. Find the centre and radius of the smaller of the two circles

that touch the parabola  at  and the

X axis.

Watch Video Solution

75y2 = 65(5x − 3) ( , )
6

5

8

5

23. Prove that the semi-latus rectum of the parabola  is

the harmonic mean between the segments of any focal chord of

y2 = 4ax

https://dl.doubtnut.com/l/_aZFOEYoPR4Oz
https://dl.doubtnut.com/l/_8Wya8WixY18G
https://dl.doubtnut.com/l/_ryo9pXJYFlN0


the parabola.

Watch Video Solution

24. If the point  be the extremity of a focal chord of

parabola  then show that the length of the focal chord

is .

Watch Video Solution

(at2, 2at)

y2 = 4ax

a(t + )
2

1

t

25. Show that the focal chord, of parabola , that makes

an angle  with the x-axis is of length .

Watch Video Solution

y2 = 4ax

α 4a cos ec2α

https://dl.doubtnut.com/l/_ryo9pXJYFlN0
https://dl.doubtnut.com/l/_IrS1CMwBy7k4
https://dl.doubtnut.com/l/_t3gLsilcd9YW


26. Prove that the length of a focal chord of a parabola varies

inversely as the square of its distance from the vertex.

Watch Video Solution

27. Tangents  to the parabola  intersect at 

 and the normal drawn at the point  intersect at the

point  on the parabola. Find the coordinates of the point 

. Show that the equation to the circle circumscribing the

quadrilateral , is .

Watch Video Solution

PT and QT y2 = 4x

T P and Q

R(9, 6)

T

PTQR (x − 2)(x − 9) + (y + 3)(y − 6) = 0

28. Show that the locus of the point of intersection of mutually

perpendicular tangetns to a parabola is its directrix.

W t h Vid S l ti

https://dl.doubtnut.com/l/_Dq7rq08b699V
https://dl.doubtnut.com/l/_y4tpXjb357LB
https://dl.doubtnut.com/l/_LvkjFekE6RFL


Watch Video Solution

29. The locus of the point of intersection of the tangents to the

parabola  which include an angle  is

Watch Video Solution

y2 = 4ax α

30. Two tangents to the parabola  make angles 

with the x-axis. Then the locus of their point of intersection if

 is

Watch Video Solution

y2 = 4ax θ1, θ2

cot θ1 + cot θ2 = c

31. At any point P on the parabola  a

tangent is drawn which meets the directrix at Q. Find the locus

of point R which divides QP externally in the ratio 

y2 − 2y − 4x + 5 = 0

: 1
1

2

https://dl.doubtnut.com/l/_LvkjFekE6RFL
https://dl.doubtnut.com/l/_6B4WNXWWCIw8
https://dl.doubtnut.com/l/_MOI1jP4P732i
https://dl.doubtnut.com/l/_ifRMV7hfL2aK


Watch Video Solution

32. Find the locus of the point through which pass three normals

to the parabola  such that two of them make angles 

 respectively with the axis so that .

Watch Video Solution

y2 = 4ax

α and β tanα tanβ = 2

33. Find the locus of points of intersection of tangents drawn at

the end of all normal chords to the parabola .

Watch Video Solution

y2 = 8(x − 1)

34. The locus of the point of intersection of those normals to the

parabola  which are at right angles to each other, is ax2 = 8y

https://dl.doubtnut.com/l/_ifRMV7hfL2aK
https://dl.doubtnut.com/l/_yuK06Xam3r0j
https://dl.doubtnut.com/l/_XhaceDtTJ20S
https://dl.doubtnut.com/l/_ylxxhWNMwOQu


parabola. Which of the following hold (s) good in respect of the

loucus ?

Watch Video Solution

35.  are the points  on the parabola . If

the normals at  meet on the parabola at , show that 

. Also �nd the locus of the mid-point of .

Watch Video Solution

P , Q ' t1' , ' t2' y2 = 4ax

P , Q R

T1t2 = 2 PQ

36. Show that the locus of points such that two of the three

normals drawn from them to the parabola  coincide is 

.

Watch Video Solution

y2 = 4ax

27ay2 = 4(x − 2a)3

https://dl.doubtnut.com/l/_ylxxhWNMwOQu
https://dl.doubtnut.com/l/_t52tBz37hmUJ
https://dl.doubtnut.com/l/_LWofyJrHd7pS
https://dl.doubtnut.com/l/_f3kigQqxECjG


37. Through the vertex 'O' of parabola , chords OP and

OQ are drawn at right angles to one another. Show that for all

positions of P, PQ cuts the axis of the parabola at a �xed point.

Also �nd the locus of the middle point of PQ.

Watch Video Solution

y2 = 4x

38. Show that the locus of a point that divides a chord of slope 

of the parabola  internally in the ratio  is parabola.

Find the vertex of this parabola.

Watch Video Solution

2

y2 = 4x 1: 2

39. If tangents be drawn from points on the line  to the

parabola , show that the locus of point of intersection

of the corresponding normals is the parabola.

x = c

y2 = 4x

https://dl.doubtnut.com/l/_f3kigQqxECjG
https://dl.doubtnut.com/l/_dhNePL3eghOg
https://dl.doubtnut.com/l/_0xiclgLYwulk


Watch Video Solution

40. A ray of light is coming along the line  from the

positive direction of x-axis and striks a concave mirror whose

intersection with xy-plane is a parabola . Find the

equation of the re�ected ray and show that it passes through

the focus of the parabola. Both  are positive.

Watch Video Solution

y = b

y2 = 4ax

a and b

41. Find the equaiton of the ellipse, the extermities of whose

minor axis are  and whose eccentricity is .

Watch Video Solution

(3, 1) and (3, 5)
1

2

https://dl.doubtnut.com/l/_0xiclgLYwulk
https://dl.doubtnut.com/l/_MxRpvVyREDlp
https://dl.doubtnut.com/l/_KjSE1pWkz5AT


42. Find the latus rectum, the eccentricity and coordinates of the

foci of the ellipse .

Watch Video Solution

9x2 + 5y2 + 30y = 0

43. Tangents are drawn to the ellipse  at two

points whose eccentric angles are  and  The

coordinates of their point of intersection are

Watch Video Solution

+ = 1
x2

a2

y2

b2

α − β α + β

44. The locus of the foot of the perpendicular from the foci an

any tangent to the ellipse , is

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_Tasrav5yGW8t
https://dl.doubtnut.com/l/_sdWkrCxJzXtv
https://dl.doubtnut.com/l/_n3SwZNCiWvhS
https://dl.doubtnut.com/l/_6eE7nWKWi0IK


45. Prove that the tangent and normal at any point of an ellipse

bisect the external and internal angles between the focal

distances of the point

Watch Video Solution

46. Prove that the product of the perpendicular from the foci on

any tangent to an ellipse is equal to the square of the semi-

minor axis.

Watch Video Solution

47. Find a point on the curve , whose distance from

the line , is minimum.

Watch Video Solution

x2 + 2y2 = 6

x + y = 7

https://dl.doubtnut.com/l/_6eE7nWKWi0IK
https://dl.doubtnut.com/l/_l9ra7tKUIZla
https://dl.doubtnut.com/l/_rPjafhJoyqOA


48. Let d be the perpendicular distance from the centre of the

ellipse  to the tangent drawn at a point P on the

ellipse. If  are the two foci of the ellipse, then show the

.

Watch Video Solution

+ = 1
x2

a2

y2

b2

F1&F2

(PF1 − PF2)2 = 4a2[1 − ]
b2

d2

49. The tangent at the point  on the ellipse 

meets the auxiliary circle in two points which subtends a right

angle at the centre, then the eccentricity 'e' of the ellipse is given

by the equation (A)  (B) 

 (C) 

e^2(1+tan^2alpha)=1`

Watch Video Solution

α + = 1
x2

a2

y2

b2

e2(1 + cos2 α) = 1

e2(cos ec2α − 1) = 1 e2(1 + sin2 α) = 1(D)

https://dl.doubtnut.com/l/_1VSJpal2lVFJ
https://dl.doubtnut.com/l/_poJaUw2gnV4A
https://dl.doubtnut.com/l/_X79m2yVD4dLT


50. If the normal at any point  of the ellipse 

meets the major and minor axes at  respectively, and if 

 is perpendicular upon this normal from the centre  of the

ellipse, show that .

Watch Video Solution

P + = 1
x2

a2

y2

b2

G and E

CF C

PF . PG = b2 and PF . PE = a2

51. Prove that in an ellipse, the perpendicular from a focus upon

any tangent and the line joining the centre of the ellipse to the

point of contact meet on the corresponding directrix.

Watch Video Solution

52. Find the equation of the common tangent in the �rst

quadrant of the circle  and the ellipsex2 + y2 = 16

https://dl.doubtnut.com/l/_X79m2yVD4dLT
https://dl.doubtnut.com/l/_RfsDWqmpUuom
https://dl.doubtnut.com/l/_XYqDDPm8ilY9


.Also �nd the length of the intercept of the

tangent between the coordinates axes.

Watch Video Solution

+ = 1
x2

25

y2

4

53. A tangent to the ellipse  meets the ellipse 

 at P&Q.

Watch Video Solution

x2 + 4y2 = 4

x2 + 2y2 = 6

54. If any two chords be drawn through two points on the major

axis of an ellipse equidistant from the centre, show that

, where 

are the eccentric angles of the .extremities of the chords.

Watch Video Solution

tan( ) ⋅ tan( ) ⋅ tan( ) ⋅ tan( ) = 1
α

2

β

2

γ

2
δ

2
α, β, γ, δ

https://dl.doubtnut.com/l/_XYqDDPm8ilY9
https://dl.doubtnut.com/l/_adQW9B2xBqWz
https://dl.doubtnut.com/l/_g1a0nOhJlYz0
https://dl.doubtnut.com/l/_Tzzyc8sVuMDL


55. prove that the circle drawn on any focal distance as diameter

touches the auxiliary circle in an ellipse

Watch Video Solution

56. If two chords of a circle are equally inclined to the diameter

through their point of intersection, prove that the chords are

equal.

Watch Video Solution

57. The locus of point of intersection of the two tangents to the

ellipse  which make an angle  with one

another is

Watch Video Solution

b2x2 + a2y2 = a2b2 60∘

https://dl.doubtnut.com/l/_Tzzyc8sVuMDL
https://dl.doubtnut.com/l/_W1sFcvfWUIpQ
https://dl.doubtnut.com/l/_B7K6ONQnss61


58. The locus of the poles of normal chords of the ellipse

, is

Watch Video Solution

+ = 1
x2

a2

y2

b2

59. An ellipse slides between two perpendicular straight lines.

Then identify the locus of its center.

Watch Video Solution

60. A variable point P on the ellipse of eccentricity e is joined to

the foci  and . The eccentricity of the locus of incentre of the

triangle  is (A)  (B)  (C)  (D)

Watch Video Solution

S S'

PSS' √
2e

1 + e
√

e

1 + e
√

1 − e

1 + e

e

2(1 + e)

https://dl.doubtnut.com/l/_B7K6ONQnss61
https://dl.doubtnut.com/l/_t5YQnAuiBQSo
https://dl.doubtnut.com/l/_V5CtogupDY9p
https://dl.doubtnut.com/l/_XyjGkK3u59AU


Watch Video Solution

61. Let P be a point on the ellipse  and

let the line parallel to y-axis passing through P meet the circle

 at the point Q such that P and Q are on the same

side of x-axis. For two positive real numbers r and s, �nd the

locus of the point R on PQ such that  and P

varies over the ellipse.

Watch Video Solution

+ = 1, 0 < b < a
x2

a2

y2

b2

x2 + y2 = a2

PR :RQ = r : s

62. Find the condition so that the line  intersects

the ellipse  in points whose eccentric angles di�er

by .

Watch Video Solution

px + qy = r

+ = 1
x2

a2

y2

b2

π

4

https://dl.doubtnut.com/l/_XyjGkK3u59AU
https://dl.doubtnut.com/l/_SD6ZadnJbgcY
https://dl.doubtnut.com/l/_hMQBWyjH8un7
https://dl.doubtnut.com/l/_YuR6nb8mMe3i


63. Point P represents the complex num,ber  and

point Q the complex num,ber . Show that if P mioves on

the circle  then Q oves on the ellipse . If z

is a complex such that  show that the locus of  is

an ellipse.

Watch Video Solution

z = z + iy

z +
1

z

|z| = 2 + =
x2

25

y2

9

1

9

|z| = 2 z +
1

2

64. Area of the triangle formed by the tangents at the point on

the ellipse  whose eccentric angles are  is

Watch Video Solution

+ = 1
x2

a2

y2

b2
α, β, γ

65. Show that the tangents at the ends of conjugate diameters

of the ellipse  intersect on the ellipse + = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_YuR6nb8mMe3i
https://dl.doubtnut.com/l/_9HLi1FhRoXRZ
https://dl.doubtnut.com/l/_Rkk4nioCYpgg


.

Watch Video Solution

+ = 2
x2

a2

y2

b2

66. If a triangle is inscribed in a n ellipse and two of its sides are

parallel to the given straight lines, then prove that the third side

touches the �xed ellipse.

Watch Video Solution

67. A parabola is drawn to pass through A and B, the ends of a

diameter of a given circle of radius a, and to have as directrix a

tangent to a concentric circle of radius the axes of reference

being AB and a perpendicular diameter, prove that the locus of

the focus of parabola 

Watch Video Solution

+ = 1
x2

a2

y2

b2 − a2

https://dl.doubtnut.com/l/_Rkk4nioCYpgg
https://dl.doubtnut.com/l/_1om6IaueqUOX
https://dl.doubtnut.com/l/_wD5SYF3b4372


68. Find the equation of the hyperbola whose directrix is

 focu  and eccentricity 

Watch Video Solution

2x + y = 1, s(1, 2) √3.

69. 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

70. Prove that the tangent and normal at any point of an ellipse

bisect the external and internal angles between the focal

distances of the point

W t h Vid S l ti

https://dl.doubtnut.com/l/_wD5SYF3b4372
https://dl.doubtnut.com/l/_ktmKm7OSz18M
https://dl.doubtnut.com/l/_Ovuv4P3EGYU3
https://dl.doubtnut.com/l/_j88ocoDhLP2Z


Watch Video Solution

71. 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

72. Tangents are drawn to a hyperbola from a point on one of

the branches of its conjugate hyperbola. Show that their chord

of contact will touch the other branch of the conjugate

hyperbola.

Watch Video Solution

https://dl.doubtnut.com/l/_j88ocoDhLP2Z
https://dl.doubtnut.com/l/_hDEBwFTI8a0i
https://dl.doubtnut.com/l/_VwWtbVhdjVVB


73. 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

74. If  and  are two points on the hyperbola 

and the chord joining these two points passes through the

focus  then 

Watch Video Solution

α β − = 1
x2

a2

y2

b2

(ae, 0) e cos( )
α − β

2

75. If the chord joining the points  and

 on the hyperbola  is a focal

(asecθ1, btan θ1)

(asecθ2, btan θ2) − = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_ZjQl8gSbW3Qd
https://dl.doubtnut.com/l/_r59yAXCBBkmO
https://dl.doubtnut.com/l/_oKrb38R5UFiu


chord, then prove that ,

where 

Watch Video Solution

tan( )tan( ) + = 0
θ1

2

θ2

2
ke − 1

ke + 1

k = ± 1

76. 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

77. If a normal of slope m to the parabola  touches the

hyperbola  , then

Watch Video Solution

y2 = 4ax

x2 − y2 = a2

https://dl.doubtnut.com/l/_oKrb38R5UFiu
https://dl.doubtnut.com/l/_Y626IIJ1tF68
https://dl.doubtnut.com/l/_8ErMYmM97hSf


78. If  the eccentricities of a hyperbola and its conjugate,

prove that 

Watch Video Solution

eande'

+ = 1.
1

e2

1

e'2

79. 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

80. 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

https://dl.doubtnut.com/l/_jFslsxqbvgRl
https://dl.doubtnut.com/l/_2Z3FHVVy8n9e
https://dl.doubtnut.com/l/_cN8U07YCOoI4


81. The normal at a point  on the ellipse  meets

the x-axis at  If  is the midpoint of the line segment 

then the locus of  intersects the latus rectums of the given

ellipse at points.  (b) 

  (d) 

Watch Video Solution

P x2 + 4y2 = 16

Q. M PQ,

M

⎛
⎜⎜
⎝

± ±
⎞
⎟ ⎟
⎠

(3√5)

2

2

7

⎛
⎜⎜
⎝

± ±
⎞
⎟ ⎟
⎠

(3√5)

2

√19

7
( ± 2√3, ± )

1

7

( ± 2√3 ± )
4√3

7

82. The line passing through the extremity  of the major exis

and extremity  of the minor axis of the ellipse 

meets is auxiliary circle at the point  Then the area of the

A

B x2 + 9y2 = 9

M .

https://dl.doubtnut.com/l/_cN8U07YCOoI4
https://dl.doubtnut.com/l/_7nrzRgyfRniS
https://dl.doubtnut.com/l/_QYHBHtxnFAW0


triangle with vertices at  and  (the origin) is 31/10 (b)

29/10 (c) 21/10 (d) 27/10

Watch Video Solution

A, M, O

83. Let  (where 

 be two points on the hyperbola  If 

 is the point of intersection of the normals at 

then  is equal to (A)  (B)  (C)  (D) 

Watch Video Solution

P (a secθ, b tan θ) and Q(a sec cϕ, b tanϕ)

θ + ϕ =
π

2
− = 1

x2

a2

y2

b2

(h, k) P and Q

k
a2 + b2

a
−( )

a2 + b2

a

a2 + b2

b

−( )
a2 + b2

b

84. If  is the chord of contact of the hyperbola 

 then the equation of the corresponding pair of

tangents is (A)  (B)

x = 9

x2 − y2 = 9

9x2 − 8y2 + 18x − 9 = 0

https://dl.doubtnut.com/l/_QYHBHtxnFAW0
https://dl.doubtnut.com/l/_U6IeNCCo4HgB
https://dl.doubtnut.com/l/_7Yb5PHdu5Zz7


 (C)  (D) 

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

Watch Video Solution

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

85. A hyperbola having the transverse axis of length  is

confocal with the ellipse  . Then its equation is

 

 

Watch Video Solution

2 sin θ

3x2 + 4y2 = 12

x2 cos ec2θ − y2 sec2 θ = 1 x2 sec2 θ − y2 cos ec2θ = 1

x2 sin2 θ − y2 cos2 θ = 1 x2 cos2 θ − y2 sin2 θ = 1

86. Consider a branch of the hypebola

 with vertex at the point A.

Let B be one of the end points of its latus rectum. If C is the

focus of the hyperbola nearest to the point A, then the area of

x2 − 2y2 − 2√2x − 4√2y − 6 = 0

https://dl.doubtnut.com/l/_7Yb5PHdu5Zz7
https://dl.doubtnut.com/l/_VnO1AZfBIUPZ
https://dl.doubtnut.com/l/_KWsROHnRdwcv


the triangle ABC is (A)  (B)  (C)  (D) 

Watch Video Solution

1 − √
2

3
√ − 1

3

2
1 + √

2

3

√ + 1
3

2

87. Let  be nonzero real numbers. Then the equation 

 represents. four

straight lines, when  and  are of the same sign. two

straight lines and a circle, when  and  is of sign opposite

to that  two straight lines and a hyperbola, when  are of

the same sign and  is of sign opposite to that of  a circle and

an ellipse, when  are of the same sign and  is of sign

opposite to that of 

Watch Video Solution

aandb

(ax2 + by2 + c)(x2 − 5xy + 6y2) = 0

c = 0 a, b

a = b c

a aandb

c a

aandb c

a

https://dl.doubtnut.com/l/_KWsROHnRdwcv
https://dl.doubtnut.com/l/_hqrPqIt8x8TJ


88. Let  be two distinct points on the parabola 

. If the axis of the parabola touches a circle of radius  having

 as its diameter, then the slope of the line joining 

can be (A)  (B)  (C)  (D) 

Watch Video Solution

A and B y2 = 4x

r

AB A and B

−
1

r

1

r

2

r
−

2

r

89. The tangent PT and the normal PN to the parabola 

at a point P on it meet its axis at points T and N, respectively. The

locus of the centroid of the triangle PTN is a parabola whose:

Watch Video Solution

y2 = 4ax

90. Let , be the end

points of the latus rectum of the ellipse . The

equations of parabolas with latus rectum PQ are

P (x1, y1) and Q(x2, y2), y1 < 0, y2 < 0

x2 + 4y2 = 4

https://dl.doubtnut.com/l/_pMAx4AWfFGmn
https://dl.doubtnut.com/l/_iOveyRcYVzls
https://dl.doubtnut.com/l/_bu9r0iEUvKES


Watch Video Solution

91. On the ellipse  the points at which the

tangents are parallel to the line  are  (b) 

  (d) 

Watch Video Solution

4x2 + 9y2 = 1,

8x = 9y ( , )
2

5

1

5

( − , )
2

5

1

5
( − , − )

2

5

1

5
( , − )

2

5

1

5

92. If the circle  intersects the hyperbola  in

four points , then : (A)

 (B)  (C) 

 (D) 

Watch Video Solution

x2 + y2 = a2 xy = c2

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

x1 + x2 + x3 + x4 = 0 y1 + y2 + y3 + y4 = 0

x1x2x3x4 = c4 y1y2y3y4 = c4

https://dl.doubtnut.com/l/_bu9r0iEUvKES
https://dl.doubtnut.com/l/_6jJ0oFjuu7KK
https://dl.doubtnut.com/l/_khF71rfRGpQL


93. 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 (b) the foci of ellipse are  (a)

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

 (c) equation of ellipse is 

Watch Video Solution

2x2 − 2y = 1

( ± 1, 0)

x2 + 2y2 = 2

(t2, 0) (x22y)

94. Statement 1 : The curve  is symmetric

with respect to the line . Statement 2: A parabola is

symmetric about its axis (A) Both 1 and 2 are true and 2 is the

correct explanation of 1 (B) Both 1 and 2 are true and 2 is not a

correct explanation of 1 (C) 1 is true but 2 is false (D) 1 is false but

2 is true

Watch Video Solution

y = − + x + 1
x2

2

x = 1

https://dl.doubtnut.com/l/_gzdeSKKwOX5z
https://dl.doubtnut.com/l/_pnbNPMjD03xh


95. Tangents are drawn from the point P(3,4) to the ellipse

 touching the ellipse at point A and B. Q. The

coordinates of A and B are

Watch Video Solution

+ = 1
x2

9

y2

4

96. Tangents are drawn from the point P(3, 4) to the ellipse

 touching the ellipse at points A and B. The

orthocenter of the triangle PAB is

Watch Video Solution

+ = 1
x2

9

y2

4

97. Consider the circle  and the parabola .

They intersect at P and Q in �rst and 4th quadrant,respectively.

x2 + y2 = 9 y2 = 8x

https://dl.doubtnut.com/l/_pnbNPMjD03xh
https://dl.doubtnut.com/l/_4BVfzKYlhZVY
https://dl.doubtnut.com/l/_5tweFbrzOx9d
https://dl.doubtnut.com/l/_RjREX4Fo5Q30


Tangents to the circle at P and Q intersect the x-axis at R and

tangents at the parabola at P and Q intersect the x-axis at S.

Watch Video Solution

98. Consider the circle  and the parabola .

They intersect at P and Q in �rst and 4th quadrant,respectively.

Tangents to the circle at P and Q intersect the x-axis at R and

tangents at the parabola at P and Q intersect the x-axis at S.

Watch Video Solution

x2 + y2 = 9 y2 = 8x

99. Consider the circle  and the parabola .

They intersect at P and Q in �rst and 4th quadrant,respectively.

Tangents to the circle at P and Q intersect the x-axis at R and

tangents at the parabola at P and Q intersect the x-axis at S.

x2 + y2 = 9 y2 = 8x

https://dl.doubtnut.com/l/_RjREX4Fo5Q30
https://dl.doubtnut.com/l/_kVNLc8bpV1Uy
https://dl.doubtnut.com/l/_nu3ePPSvRObe


Exercise

Watch Video Solution

100. The line  is tangent to the hyperbola

. If this line passes through the point of

intersection of the nearest directrix and the x-axis, then the

eccentricity of the hyperbola is

Watch Video Solution

2x + y = 1

− = 1
x2

a2

y2

b2

1. Find the equaiton of the parabola with its axis parallel to x-axis

and which passes through the points

.

Watch Video Solution

(1, 2), ( − 1, 3) and ( − 2, 1)

https://dl.doubtnut.com/l/_nu3ePPSvRObe
https://dl.doubtnut.com/l/_cCQIKqSZGEPg
https://dl.doubtnut.com/l/_nHvxQzLLoYPY


2. Find the vertex, focus, axis, directrix and latus rectum of the

following parabolas: (i)

Watch Video Solution

(y − 2)2 = 3(x + 1), (ii)y2 + 4x + 4y − 3 = 0

3. If the normal at  to the parabola 

intersects the parabola again at  then �nd k.

Watch Video Solution

(am2, − 2am) y2 = 4ax

tan− 1∣∣∣
∣∣∣

m

k

4. If the normals at P, Q, R of the parabola  meet in O

and S be its focus, then prove that .

Watch Video Solution

y2 = 4ax

. SP . SQ. SR = a. (SO)2

https://dl.doubtnut.com/l/_q4InAOIM3njq
https://dl.doubtnut.com/l/_NgSSqTMrZA0V
https://dl.doubtnut.com/l/_iH3uMJHfliaL
https://dl.doubtnut.com/l/_eiU0CEFMCfc5


5. Show that the equation of the chord of the parabola

 through the points  on it is : 

Watch Video Solution

y2 = 4ax (x1, y1) and (x2, y2)

(y − y1)(y − y2) = y2 − 4ax

6. Prove that the intercept of a tangent between two parallel

tangents to a circle subtends a right angle at the centre.

Watch Video Solution

7. Prove that any three tangents to a parabola whose slopes are

in harmonic progression enclose a triangle of constant area.

Watch Video Solution

https://dl.doubtnut.com/l/_eiU0CEFMCfc5
https://dl.doubtnut.com/l/_JNfVubxaNILw
https://dl.doubtnut.com/l/_DeMjbliQpmMa


8. The Circumcircle of the triangle formed by any three tangents

to a parabola passes through

Watch Video Solution

9. Two equal parabolas have the same vertex and their axes are

at right angles. Prove that their common tangent touches each

at the end of their latus recta.

Watch Video Solution

10. Two equal parabola have the same vertex and their axes are

at right angles. Prove that they cut again at an angle .

Watch Video Solution

tan− 1 3

4

https://dl.doubtnut.com/l/_Wqil6tmLKIYY
https://dl.doubtnut.com/l/_r0DYjtxxHxBz
https://dl.doubtnut.com/l/_umPh7hsjlWe3
https://dl.doubtnut.com/l/_7EJYmksYLTDT


11. A tangent to the parabola  makes an angle of 

with the straight line  Then �nd one of the points of

contact.

Watch Video Solution

y2 = 8x 450

y = 3x + 5.

12. The equation of the common tangent to the parabolas

and  is given by

Watch Video Solution

y2 = 4ax x2 = 4by

13. Find the locus of a point which is such that, the three

normals through it cut the axis in points whose distance from

the vertex are in A.P.

Watch Video Solution

https://dl.doubtnut.com/l/_7EJYmksYLTDT
https://dl.doubtnut.com/l/_UjFLiPbJRvMf
https://dl.doubtnut.com/l/_WBaZjAOETAjR


14. Let P,Q,R be three points on a parabola, normals at which are

concurrent, the centroid of  must lie on

Watch Video Solution

ΔPQR

15. The centroid of the triangle formed by the feet of three

normals to the parabola 

Watch Video Solution

y2 = 4ax

16. Find the locus of the point of intersection of two mutually

perpendicular normals to the parabola  and show that

the abscissa of the point can never be smaller than 3a. What is

the ordinate

Watch Video Solution

y2 = 4ax

https://dl.doubtnut.com/l/_FzdPlN2s81CB
https://dl.doubtnut.com/l/_voS8fzmuvLw2
https://dl.doubtnut.com/l/_E1Oc3yKLnwPf


17. Prove that the circle described on the focal chord as a

diameter touches the directrix

Watch Video Solution

18. Prove that the tangent at one extremity of the focal chord of

a parabola is parallel to the normal at the other extremity.

Watch Video Solution

19. Find the locus of the middle points of the chords of the

parabola  which subtend a right angle at the vertex of

the parabola.

Watch Video Solution

y2 = 4ax

https://dl.doubtnut.com/l/_E1Oc3yKLnwPf
https://dl.doubtnut.com/l/_2e5zsopv81PS
https://dl.doubtnut.com/l/_5WsVigN85GXl
https://dl.doubtnut.com/l/_5RhwKCdbpYzo


20. Show that all chords of a parabola which subtend a right

angle at the vertex pass through a �xed point on the axis of the

curve.

Watch Video Solution

21. Show that the equation of the circle described on the chord

intercepted by the parabola  on the line 

 as diameter is 

.

Watch Video Solution

y2 = 4ax

y = max + c

m2(x2 + y2) + 2x(mc − 2a) − 4amy + 4amc + c2 = 0

22. Tangent is drawn at any point  other than the vertex

on the parabola  . If tangents are drawn from any point

on this tangent to the circle  such that all the

(x1, y1)

y2 = 4ax

x2 + y2 = a2

https://dl.doubtnut.com/l/_pppRp6OOAxuc
https://dl.doubtnut.com/l/_RxBynAjD7N4H
https://dl.doubtnut.com/l/_CxdjHX6OHHu7


chords of contact pass through a �xed point  then 

 in GP (b)  are in GP  are in GP (d)

Watch Video Solution

(x2, y2),

x1a, x2 , a, y2
y1

2
−4, , x1 /x2

y1

y2

x1x2 + y1y2 = a2

23. prove that for a suitable point  on the axis of the parabola,

chord  through the point  can be drawn such that 

 is same for all positions of the chord.

Watch Video Solution

P

AB P

[( ) + ( )]
1

AP 2

1

BP 2

24. P & Q are the points of contact of the tangents drawn from

the point T to the parabola . If PQ be the normal to the

parabola at P, prove that TP is bisected by the directrix.

Watch Video Solution

y2 = 4ax

https://dl.doubtnut.com/l/_CxdjHX6OHHu7
https://dl.doubtnut.com/l/_xgXixnIbIhkM
https://dl.doubtnut.com/l/_ChEDUpTujJYg


25. A normal chord of the parabola  subtends a right

angle at the vertex if its slope is

Watch Video Solution

y2 = 4ax

26. If P, Q, R are three points on a parabola  whose

ordinates are in geometrical progression, then the tangents at P

and R meet on :

Watch Video Solution

y2 = 4ax

27. The normals at P, Q, R on the parabola  meet in a

point on the line  Prove that the sides of the triangle PQR

touch the parabola 

Watch Video Solution

y2 = 4ax

y = c.

x2 = 2cy.

https://dl.doubtnut.com/l/_ChEDUpTujJYg
https://dl.doubtnut.com/l/_mp5kscyZCgGr
https://dl.doubtnut.com/l/_mQAkBxUD97oK
https://dl.doubtnut.com/l/_2fa3WRI4jfhx


28. The normals at P,Q and R are concurrent and PQ meets the

diameter through R on the directrix x=-a . Prove that PQ touches

[or PQ enveleopes] the parabola .

Watch Video Solution

y2 + 16a(x + a) = 0

29. prove that the locus of the point of intersection of the

tangents at the extremities of any chord of the parabola

 which subtends a right angle at the vertes is 

.

Watch Video Solution

y2 = 4ax

x + 4a = 0

https://dl.doubtnut.com/l/_2fa3WRI4jfhx
https://dl.doubtnut.com/l/_UTs8AVdtGWHh
https://dl.doubtnut.com/l/_t1rrUQ1y3Rgt


30. Locus of foot of perpendicular from focus upon any tangent

is tangent at vertex OR Image of focus in any tangent lies in

Directrix

Watch Video Solution

31. if the locus of inter section of tangents to the parabola

 which intercept a �x length 'l' on the directrix is 

 then �nd the value of 

Watch Video Solution

y2 = 4ax

(y2 − λax)(x + a)2 = l2x2 λ

32. If the line y=mx+c touches the parabola ,

then

Watch Video Solution

y2 = 4a(x + a)

https://dl.doubtnut.com/l/_ZzXqWgzlpqtP
https://dl.doubtnut.com/l/_bkzR4DUlPpvI
https://dl.doubtnut.com/l/_0C415OEc6khH


33. Two lines are drawn at right angles, one being a tangent to

 and the other  Then �nd the locus of their

point of intersection.

Watch Video Solution

y2 = 4ax x2 = 4by.

34. Find the locus of a point which is such that, Two of the

normals drawn from it to the parabola  are at right

angle.

Watch Video Solution

y2 = 4ax

35. If a chord PQ of the parabola  subtends a right

angle at the vertex, show that the locus of the point of

intersection of the normals at P and Q is .

y2 = 4ax

y2 = 16a(x − 6a)

https://dl.doubtnut.com/l/_0C415OEc6khH
https://dl.doubtnut.com/l/_4jDaUjZS5Dx1
https://dl.doubtnut.com/l/_6mVDP1GRYodS
https://dl.doubtnut.com/l/_aJB5z3bp1NWi


Watch Video Solution

36. If tangent at  and  to the parabola  intersect at 

 then prove that mid point the parabola, where  is the mid

point of  and 

Watch Video Solution

P Q y2 = 4ax

R M

P Q.

37. The locus of the point of intersection of those normals to the

parabola  which are at right angles to each other, is a

parabola. Which of the following hold (s) good in respect of the

loucus ?

Watch Video Solution

x2 = 8y

https://dl.doubtnut.com/l/_aJB5z3bp1NWi
https://dl.doubtnut.com/l/_u1dzuXGfoH1I
https://dl.doubtnut.com/l/_5iMCet3ZfJth


38. The locus of the point of intersection of tangents drawn at

the extremities of a normal chord to the parabola  is

the curve

Watch Video Solution

y2 = 4ax

39. If  and  be the two points on the

parabola  and AB cuts the x-axis at C such that 

. show that  and if AB makes an angle

of  at the vertex, then �nd the coordinates of A and B.

Watch Video Solution

A(at2
1, 2at1) B(t2

2, 2at2)

y2 = 4ax

AB :AC = 3: 1 t2 = − 2t1

90∘

40. Show that the locus of the middle point of all chords of the

parabola  passing through a �xed point  is 

.

y2 = 4ax (h, k)

y2 − ky = 2a(x − h)

https://dl.doubtnut.com/l/_SiVsaLCkyJZy
https://dl.doubtnut.com/l/_8GjD8EXiElNw
https://dl.doubtnut.com/l/_ycGA61r7o4Yh


Watch Video Solution

41. If on a given base, a triangle be described such that the sum

of the tangents of the base angles is a constant, then the locus

of the vertex is: (A) a circle (Bi a parabola (C) an ellipse (D) a

hyperbola

Watch Video Solution

42. The locus of the middle points of the focal chord of the

parabola , is

Watch Video Solution

y2ax

https://dl.doubtnut.com/l/_ycGA61r7o4Yh
https://dl.doubtnut.com/l/_r4FKxDsMSkKH
https://dl.doubtnut.com/l/_gKxJkuS9TxHX


43. Prove that the locus of the circumcentre of the variable

triangle having sides y-axis, y = 2 and lx + my = 1 where (l, m) lies

on the parabola , is also a parabola

Watch Video Solution

y2 = 4ax

44. Prove that the portion of the tangent to an ellipse

intercepted between the ellipse and the directrix subtends a

right angle at the corresponding focus.

Watch Video Solution

45. Equilateral traingles are circumscribed to the parabola

 . Prove that their angular points lie on the conic 

W t h Vid S l ti

y2 = 4ax

(3x + a)(x + 3a) = y2

https://dl.doubtnut.com/l/_Tv52sNCKXbvi
https://dl.doubtnut.com/l/_ySNPbZy63iia
https://dl.doubtnut.com/l/_KlTWujw2NkCp


Watch Video Solution

46. If the tangents at the points  on the parabola 

 meet at  is its focus, prove that 

.

Watch Video Solution

P and Q

y2 = 4ax R and S

SR2 = SP . SQ

47. The line  is a normal to the parabola 

 if

Watch Video Solution

lx + my + n = 0

y2 = 4ax

48. The line  is a normal to the parabola 

 if

Watch Video Solution

lx + my + n = 0

y2 = 4ax

https://dl.doubtnut.com/l/_KlTWujw2NkCp
https://dl.doubtnut.com/l/_6gpT8ryCZCVj
https://dl.doubtnut.com/l/_Xmr0Xw9NkDui
https://dl.doubtnut.com/l/_XyLSgv3UmoVo


49. Statement :1 If a parabola  intersects a circle in

three co-normal points then the circle also passes through the

vertr of the parabola. Because 

Statement : 2 If the parabola intersects circle in four points

 then  and for co-normal

points  we have 

Watch Video Solution

y2 = 4ax

t1, t2, t3 and t4 t1 + t2 + t3 + t4 = 0

t1, t2, t3 t1 + t2 + t3 = 0.

50. Find the equation to the ellipse whose one focus is ,

the directrix is  and the eccentricity is .

Watch Video Solution

(2, 1)

2x − y + 3 = 0
1

√2

https://dl.doubtnut.com/l/_XyLSgv3UmoVo
https://dl.doubtnut.com/l/_Rrr2sOmwkk0M
https://dl.doubtnut.com/l/_fYEHew8Pj9lE


51. The eccentricity of an ellipse is  and the distance between

its foci is 4 units. If the major and minor axes of the ellipse are

respectively along the  axes, �nd the equation of the

ellipse.

Watch Video Solution

1

2

x and y

52. Find the equation of the ellipse, referred to its axes as the

 axes respectively, which passes through the point 

and has the eccentricity .

Watch Video Solution

x, y ( − 3, 1)

√
2

5

53. Find the latus rectum, eccentricity, coordinates of the foci

and the length of axes of the ellipse

https://dl.doubtnut.com/l/_koImKrQn6axY
https://dl.doubtnut.com/l/_fuizODf5HcBy
https://dl.doubtnut.com/l/_Tsk3xUyYa1Rv


.

Watch Video Solution

4x2 + 9y2 − 8x − 36y + 4 = 0

54. Find the eccentric angle of a point on the ellipse

 at a distance 2 units from the centre of the ellipse.

Watch Video Solution

x2 + 3y2 = 6

55. If the angle between the lines joining the foci of any ellipse

to an extremity of the minor axis is , �nd the eccentricity. Also

�nd the equation of the ellipse if the major axis is .

Watch Video Solution

900

2√2

https://dl.doubtnut.com/l/_Tsk3xUyYa1Rv
https://dl.doubtnut.com/l/_vURsfvLSSayO
https://dl.doubtnut.com/l/_QEtG4NyZ2XDJ


56. The line x cos  is tangent to the

ellipse if

Watch Video Solution

α + y sinα + y sinα = p

+ = 1.
x2

a2

y2

b2

57. The distance of point on the ellipse  from the

centre is 2. Find the eccentric angle of the point in the �rst

quadrant. Also �nd the equation of the tangent at the point.

Watch Video Solution

x2 + 3y2 = 6

58. Show that the line  touches the ellipse 

. Find the coordinates of the point of contact.

Watch Video Solution

y = x + √
5

6

2x2 + 3y2 = 1

https://dl.doubtnut.com/l/_fhJ79UhxhsPx
https://dl.doubtnut.com/l/_8EZvUu0mtiBV
https://dl.doubtnut.com/l/_61Ho9PPPtXcy
https://dl.doubtnut.com/l/_jK7OmbkThdaH


59. If a tangent to the ellipse , whose centre is C,

meets the major and the minor axes at P and Q respectively then

 is equal to

Watch Video Solution

+ = 1
x2

a2

y2

b2

+
a2

CP 2

b2

CQ2

60. Find the locus of the foot of the perpendicular drawn from

the center upon any tangent to the ellipse 

Watch Video Solution

+ = 1.
x2

a2

y2

b2

61. If  are eccentric angles of the ends of a focal chord

of the ellipse , then  is (A)  (B)

 (C)  (D) none of these

Watch Video Solution

α and β

+ = 1
x2

a2

y2

b2
.

tanα

2

tanβ

2

1 − e

1 + e
e + 1

e − 1

e − 1

e + 1

https://dl.doubtnut.com/l/_jK7OmbkThdaH
https://dl.doubtnut.com/l/_rPeZGlmW4MD7
https://dl.doubtnut.com/l/_MXeEWsMwD2tl


62. A point on the ellipse  where the normal is

parallel to the line  is  (b) (5, 2) (c) 

(d) 

Watch Video Solution

x2 + 3y2 = 37

6x − 5y = 2 (5, − 2) ( − 5, 2)

( − 5, − 2)

63. Find the coordinates of those points on the ellipse

, tangents at which make equal angles with the

axes. Also prove that the length of the perpendicular from the

centre on either of these is 

Watch Video Solution

+ = 1
x2

a2

y2

b2

√( )(a2 + b2)
1

2

https://dl.doubtnut.com/l/_MXeEWsMwD2tl
https://dl.doubtnut.com/l/_4ova9MHSMH6K
https://dl.doubtnut.com/l/_WAD20C2NaZ1c


64. A tangent to the ellipse  touches at the point

P on it in the �rst quadrant & meets the coordinate axes in A & B

respectively. If P divides AB in the ratio  reckoning from the x-

axis �nd the equation of the tangent.

Watch Video Solution

+ = 1
x2

a2

y2

b2

3: 1

65. Show that each pair of tangents at the ends of the latera

recta of ellipse  passes through the foot of the

correspoinding directrix.

Watch Video Solution

+ = 1
x2

a2

y2

b2

66. The locus of the poles of normal chords of the ellipse

, is+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_ZB7w38ERZ4UZ
https://dl.doubtnut.com/l/_uOgGQtQSKQY9
https://dl.doubtnut.com/l/_Reu3ZmuGhRoK


Watch Video Solution

67. A straight line PQ touches the ellipse  and the

circle . RS is a focal chord of the

ellipse. If RS is parallel to PQ and meets the circle at points R and

S. Find the length of RS.

Watch Video Solution

+ = 1
x2

a2

y2

b2

x2 + y2 = r2(b < r < a)

68. The normal at a point  on the ellipse 

cuts the curve again at a point  then Î¸

Watch Video Solution

P (θ) 5x2 + 14y2 = 70

Q(2θ) cos θ

https://dl.doubtnut.com/l/_Reu3ZmuGhRoK
https://dl.doubtnut.com/l/_eh8gSXhAWmsN
https://dl.doubtnut.com/l/_qGmSqAGdG3ee


69. The tangent and normal at any point P of an ellipse

 cut its major axis in point Q and R respectively. If

QR=a prove that the eccentric angle of the point P is given by

Watch Video Solution

+ = 1
x2

a2

y2

b2

e2 cos2 ϕ + cos ϕ − 1 = 0

70. Length of the focal chord of the ellipse  which

is inclined to the major axis at angle  is

Watch Video Solution

+ = 1
x2

a2

y2

b2

θ

71. Find the length of the chord of the ellipse ,

whose middle point is .

Watch Video Solution

+ = 1
x2

25

y2

16

( , )
1
2

2

5

https://dl.doubtnut.com/l/_a0oCVKJn0Ghg
https://dl.doubtnut.com/l/_OEFl4GdDUaxv
https://dl.doubtnut.com/l/_FWr0pcbKc0F8


72. Find the eccentricity of the ellipse if 

are the equations of a pair of its conjugate diameters.

Watch Video Solution

y = x and 3y + 2x = 0

73. Find the eccentric angles of the extremities of the latus recta

of the ellipse 

Watch Video Solution

+ = 1
x2

a2

y2

b2

74. P and Q are corresponding points on the ellipse

 and the auxiliary circle respectively . The normal

at P to the elliopse meets CQ at R. where C is the centre of the

ellipse Prove that CR = a +b

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_FWr0pcbKc0F8
https://dl.doubtnut.com/l/_BmHEEFvaysf2
https://dl.doubtnut.com/l/_XvDRLaybXY2B
https://dl.doubtnut.com/l/_a3SiaztnJ5oP


Watch Video Solution

75. If the normal at an end of a latus rectaum of an ellipse passes

through an extremity of the minor axis then the eccentricity of

the ellispe satis�es .

Watch Video Solution

76. Prove that if any tangent to the ellipse is cut by the tangents

at the endpoints of the major axis at  , then the circle

whose diameter is  will pass through the foci of the ellipse.

Watch Video Solution

TandT '

⊤ '

77. Prove that the chords of contact of pairs of perpendicular

tangents to the ellipse  touch another �xed+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_a3SiaztnJ5oP
https://dl.doubtnut.com/l/_P3FCFHJcHH7r
https://dl.doubtnut.com/l/_Leh23IsIku54
https://dl.doubtnut.com/l/_9kpAzaZ8yvAR


ellipse.

Watch Video Solution

78. Q. Show that the feet of normals from a point (h, K) to the

ellipse  lie on a conic which passes through the

origin & the point 

Watch Video Solution

+ = 1
x2

a2

y2

b2

(h, k)

79. The locus of the point of intersection of tangents to the

ellipse  at the points whose eccentric angles di�er

by , is

Watch Video Solution

+ = 1
x2

a2

y2

b2

π/2

https://dl.doubtnut.com/l/_9kpAzaZ8yvAR
https://dl.doubtnut.com/l/_l2yVyDNmZXpP
https://dl.doubtnut.com/l/_ae0BfHGWVL4Q


80. The tangent at any point P on  meets x-axis at Q,

then locus of mid point of PQ will be

Watch Video Solution

y2 = 4x

81. Any ordinate MP of an ellipse meets the auxillary circle in Q.

Ptove that the locus of the point of intersection of the normals

at P and Q is the circle .

Watch Video Solution

x2 + y2 = (a2 + b2)
2

82. The locus of the poles of normal chords of the ellipse

, is

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_iHKxZyq5ojHw
https://dl.doubtnut.com/l/_V0YWNVdJd17H
https://dl.doubtnut.com/l/_UiBENnG9lfBB
https://dl.doubtnut.com/l/_qradc2iDCGCq


83. The locus of the poles of normal chords of the ellipse

, is

Watch Video Solution

+ = 1
x2

a2

y2

b2

84. A line of �xed length  moves so that its ends are always

on two �xed perpendicular straight lines. Then the locus of the

point which divides this line into portions of length  is

a/an ellipse (b) parabola straight line (d) none of these

Watch Video Solution

a + b

aandb

85. A point moves so that the sum of the squares of its distances

from two intersecting straight lines is constant. Prove that its

locus is an ellipse.

Watch Video Solution

https://dl.doubtnut.com/l/_qradc2iDCGCq
https://dl.doubtnut.com/l/_yvHF1kBbdKAG
https://dl.doubtnut.com/l/_uDxmUwladpH0


86. Q. Show that the feet of normals from a point (h, K) to the

ellipse  lie on a conic which passes through the

origin & the point 

Watch Video Solution

+ = 1
x2

a2

y2

b2

(h, k)

87. The distance of a point on the ellipse  from the

centre is 2. Find the eccentric angle of the point.

Watch Video Solution

+ = 1
x2

6

y2

2

88. Referred to the principal axes as the axes of coordinates �nd

the equation of the hyperbola whose foci are at  and

which passes through the point 

(0, ± √10)

(2, 3).

https://dl.doubtnut.com/l/_uDxmUwladpH0
https://dl.doubtnut.com/l/_9lBDZj2X26vU
https://dl.doubtnut.com/l/_eBIqXcmWm5aD
https://dl.doubtnut.com/l/_epylg7mek7vp


Watch Video Solution

89. Find the equaiton of the hyperbola with vertices at 

and eccentricity .

Watch Video Solution

(0, ± 6)

5

3

90. Show that the equation 

represents a hyperbola. For this hyperbola, �nd the length of

axes, eccentricity, centre, foci, vertices, latus rectum and

directrices.

Watch Video Solution

9x2 − 16y2 − 18x − 64y − 199 = 0

https://dl.doubtnut.com/l/_epylg7mek7vp
https://dl.doubtnut.com/l/_SQ7Ubns0xOFl
https://dl.doubtnut.com/l/_mxf2N5fsQICB


91. An ellipse has eccentricity  and one focus at the point

. Its one directrix is the comionand tangent nearer to

the point the P to the hyperbolaof  and the circle

.Find the equation of the ellipse.

Watch Video Solution

1

2

P( , 1)
1

2

x2 − y2 = 1

x2 + y2 = 1

92. If the line  touches the hyperbola 

 at the point , show that 

.

Watch Video Solution

y = mx + √a2m2 − b2

− = 1
x2

a2

y2

b2
(a secϕ, b tanϕ)

ϕ = sin− 1( m)
b

a

93. Find the equations of the tangents to the hyperbola

 which are parallel to the line .4x2 − 9y2 = 36 5x − 3y = 2

https://dl.doubtnut.com/l/_gGdhhx9LLLLo
https://dl.doubtnut.com/l/_Puaqjtrt3EzU
https://dl.doubtnut.com/l/_OWAU2HIdnXNS


Watch Video Solution

94. Find the equaiton of the tangents to the hyperbola

 which are perpendicular to the line .

Watch Video Solution

x2 − 2y2 = 18 x − y = 0

95. Prove that the product of the perpendiculars from the foci

upon any tangent to the ellipse  is 

Watch Video Solution

+ = 1
x2

a2

y2

b2
b2

96. Find the equations to the common tangents to the two

hyperbolas  and 

Watch Video Solution

− = 1
x2

a2

y2

b2
− = 1

y2

a2

x2

b2

https://dl.doubtnut.com/l/_OWAU2HIdnXNS
https://dl.doubtnut.com/l/_Fg9PlQw5j4Yb
https://dl.doubtnut.com/l/_5MgRmfktiRIg
https://dl.doubtnut.com/l/_CQ7XmrQOw2Vv


97. 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

98. If the chord through the points  and 

 on the hyperbola  passes

through a focus, prove that .

Watch Video Solution

(a secθ, b tan θ)

(a secϕ, b tanϕ) − = 1
x2

a ∘

y2

b2

+ = 0
tan θ

2

tanϕ

2

e − 1

e + 1

99. Show that all the chords of the curve 

which subtend a right angle at the origin are concurrent. Does

3x2– y2– 2x + 4y = 0

https://dl.doubtnut.com/l/_CQ7XmrQOw2Vv
https://dl.doubtnut.com/l/_SLsGhIC1JDkC
https://dl.doubtnut.com/l/_aMdS1h8B37TS
https://dl.doubtnut.com/l/_AsPvldehKpwi


this result also hold for the curve,  ? If

yes, what is the point of concurrency and if not, give reasons.

Watch Video Solution

3x2 + 3y2– 2x + 4y = 0

100. If the normal to the rectangular hyperbola  at the

point  meets the curve again at  then  has the value

equal to

Watch Video Solution

xy = c2

' t' t1 t3t1,

101. 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

https://dl.doubtnut.com/l/_AsPvldehKpwi
https://dl.doubtnut.com/l/_wA47b52AnNKD
https://dl.doubtnut.com/l/_Gqi5SKodAog3
https://dl.doubtnut.com/l/_dAwk8VMV9MwE


102. The asymptotes of a hyperbola are parallel to lines

. The hyperbola has its centre at

(1, 2) and it passes through (5, 3). Find its equation.

Watch Video Solution

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

103. For the curve  prove that the portion of the tangent

intercepted between the coordinate axes is bisected at the point

of contact.

Watch Video Solution

xy = c,

104. Show that the locus of the foot of the perpendicular drawn

from focus to a tangent to the hyperbola  is 

.

Watch Video Solution

− = 1
x2

a2

y2

b2

x2 + y2 = a2

https://dl.doubtnut.com/l/_dAwk8VMV9MwE
https://dl.doubtnut.com/l/_Ih164LViEyWV
https://dl.doubtnut.com/l/_Xk3su6952tql


Watch Video Solution

105. Show that the locus of the foot of the perpendicular drawn

from focus to a tangent to the hyperbola  is 

.

Watch Video Solution

− = 1
x2

a2

y2

b2

x2 + y2 = a2

106. Show that the locus of the foot of the perpendicular drawn

from focus to a tangent to the hyperbola  is 

.

Watch Video Solution

− = 1
x2

a2

y2

b2

x2 + y2 = a2

107. The locus of a point from which two tangent are drawn to

 which are inclined at angle  to each other isx2 − y2 = a2 π

4

https://dl.doubtnut.com/l/_Xk3su6952tql
https://dl.doubtnut.com/l/_dIuiq3cYWzem
https://dl.doubtnut.com/l/_NYIZtmT3qI7C
https://dl.doubtnut.com/l/_RtFck4s5lBla


Watch Video Solution

108. A normal to the hyperbola  meets the axes in

M and N and lines MP and NP are drawn perpendicular to the

axes meeting at P. Prove that the locus of P is the hyperbola

Watch Video Solution

− = 1
x2

a2

y2

b2

a2x2 − b2y2 = (a2 + b2)
2

109. 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.

https://dl.doubtnut.com/l/_RtFck4s5lBla
https://dl.doubtnut.com/l/_D0N3TR2eEeTg
https://dl.doubtnut.com/l/_ln7SDUgEsf77


110. Chords of the hyperbola,  touch the parabola, 

. Prove that the locus of their middlepoints is the

curve,  .

Watch Video Solution

x2 − y2 = a2

y2 = 4ax

y2(x − a) = x3

111. if the chord of contact of tangents from a point P to the

hyperbola  subtends a right angle at the centre,

then the locus of P is

Watch Video Solution

− = 1
x2

a2

y2

b2

112. Prove that the locus of the middle-points of the chords of

the hyperbola which pass through a �xed point 

 is a hyperbola whose centre is .

− = 1
x2

a2

y2

b2

(α, β) ( , )
α

2

β

2

https://dl.doubtnut.com/l/_ThOmsHoEySSu
https://dl.doubtnut.com/l/_NrFEylweZUhC
https://dl.doubtnut.com/l/_tneV0E8cWCTr


Watch Video Solution

113. Tangents are drawn from the points on a tangent of the

hyperbola  to the parabola  If all the

chords of contact pass through a �xed point  prove that the

locus of the point  for di�erent tangents on the hyperbola is

an ellipse.

Watch Video Solution

x2 − y2 = a2 y2 = 4ax.

Q,

Q

114. Tangents are drawn from point P on the curve 

to the curve  touching it in the points Q and R .

Prove that the mid -point of QR lies on 

Watch Video Solution

x2 − 4y2 = 4

x2 + 4y2 = 4

− y2 = ( + y2)
2

x2

4

x2

4

https://dl.doubtnut.com/l/_tneV0E8cWCTr
https://dl.doubtnut.com/l/_4McWPo3bJXCc
https://dl.doubtnut.com/l/_RV4gjx2nKW7Q
https://dl.doubtnut.com/l/_CInmUFrPfaxn


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

prove that the locus of the middle points of chords of constant

length 2d is 

Watch Video Solution

xy = c2,

(x2 + y2)(xy − c2) = d2xy.

116. Let  be a point on the hyperbola , where  is

a parameter such that  is nearest to the line . Show

that the locus of  is .

Watch Video Solution

P x2 − y2 = a2 a

P y = 2x

P 2y − x = 0

117. If two points  on the hyperbola ,  whose

centre is C be such that CP is perpendicularal to 1

,then prove that .

Watch Video Solution

P&Q − = 1
x2

a2

y2

b2

CQ and a < b

+ = −
1

CP 2

1

CQ2

1

a2

1

b2

https://dl.doubtnut.com/l/_CInmUFrPfaxn
https://dl.doubtnut.com/l/_MG0CD092HQ19
https://dl.doubtnut.com/l/_FdMFxd38aqQr


118. If C is the centre of a hyperbola  , S, S its foci

and P a point on it. Prove tha SP. S'P 

Watch Video Solution

− = 1
x2

a2

y2

b2

= CP 2 − a2 + b2

119. Find the point on the hyperbola  which is

nearest to the line  and compute the distance

between the point and the line.

Watch Video Solution

− = 1
x2

24

y2

18

3x + 2y + 1 = 0

120. Given the base of a triangle and the ratio of the tangent of

half the base angles .Show that the vertex moves on a hyperbola

whose foci are the extremities of a diameter

https://dl.doubtnut.com/l/_FdMFxd38aqQr
https://dl.doubtnut.com/l/_QtAEZYVHhxSn
https://dl.doubtnut.com/l/_eeQ2KDV2cdSR
https://dl.doubtnut.com/l/_JyZJkx0ImHk8


Watch Video Solution

121. Show that the area formed by the normals to  at

the points  is

Watch Video Solution

y2 = 4ax

t1, t2, t3

122. The angle of intersection between the curves,

, at the point (0, 0) is (A)  (B) 0 (C)  (D)

none of these

Watch Video Solution

y = x2 and y2 = 4x
π

2
π

123. A particle moves on the parabola . Its distance

from the focus is minimum for the following values of  (A) 

(B) 0 (C) 1 (D) 

y2 = 4ax

x −1

a

https://dl.doubtnut.com/l/_JyZJkx0ImHk8
https://dl.doubtnut.com/l/_uQFk3ZJOyy8c
https://dl.doubtnut.com/l/_rvJ2IsbJuVB0
https://dl.doubtnut.com/l/_0T7dk3HkzO8k


Watch Video Solution

124. The line  touches the parabola  at

the point (A)  (B)  (C)  (D) 

Watch Video Solution

x − y + 2 = 0 y2 = 8x

(2, − 4) (1, 2√2) (4, − 4√2 (2, 4)

125. If the tangents at the points  on the parabola 

 meet at  is its focus, prove that 

.

Watch Video Solution

P and Q

y2 = 4ax R and S

SR2 = SP . SQ

126. The normal at the point  meets the parabola 

 again at  such that the lines joining the

P(ap2, 2ap)

y2 = 4ax Q(aq2, 2aq)

https://dl.doubtnut.com/l/_0T7dk3HkzO8k
https://dl.doubtnut.com/l/_Gagoww6VCvDs
https://dl.doubtnut.com/l/_jKL1eIOyVttr
https://dl.doubtnut.com/l/_nYygaKGdQ4zo


origin to P and Q are at right angle. Then (A)  (B) 

(C)  (D) 

Watch Video Solution

p2 = 2 q2 = 2

p = 2q q = 2p

127. Length of the shortest normal chord of the parabola

 is

Watch Video Solution

y2 = 4ax

128. In the adjacent �gure a parabola is drawn to pass through

the vertices B,C and D of the square ABCD. If ,A(2, 1), C(2, 3)

https://dl.doubtnut.com/l/_nYygaKGdQ4zo
https://dl.doubtnut.com/l/_apor1jtHwRvE
https://dl.doubtnut.com/l/_BOUUPnZJcpEo


then focus of this parabola is 

Watch Video Solution

129. If the parabola  passes through (3, 2). Then the

length of its latusrectum, is

Watch Video Solution

y2 = 4ax

https://dl.doubtnut.com/l/_BOUUPnZJcpEo
https://dl.doubtnut.com/l/_Ac59ZzXG4QMf
https://dl.doubtnut.com/l/_AosbH4CAkczY


130. The point of intersection of the tangents at the ends of the

latus rectum of the parabola  is_____________

Watch Video Solution

y2 = 4x

131. The line  is a tangent to the parabola  if

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

Watch Video Solution

y = mx + 1 y2 = 4x

m = 1 m = 2 m = 4 m = 3

132. Consider the parabola  if the normal at a point P

on the parabola meets it again at a point Q, then the least

distance of Q from the tangent at the vertex of the parabola is

Watch Video Solution

y2 = 8x,

https://dl.doubtnut.com/l/_AosbH4CAkczY
https://dl.doubtnut.com/l/_CQYYXJ6DJK1U
https://dl.doubtnut.com/l/_x109nCTrMQTv


133. The point on the parabola , where tangent is

perpendicular to the chord joining 

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

Watch Video Solution

x2 = y + 2

A ≡ (14, 2) and B ≡ (2, 4)

( − 3, 7) (3, 7) (4, 14) (2, 2)

134. The focal distance of a point on the parabola , and

above its axis, is 10 units. Its coordinates are : (A)  (B) 

 (C)  (D) none of these

Watch Video Solution

y2 = 4x

(9, 6)

(25, 10) (25, − 10)

135. P is a variable point on the curve y= f(x) and A is a �xed point

in the plane not lying on the curve. If  is minimum, then the

angle between PA and the tangent at P is

W t h Vid S l ti

PA2

https://dl.doubtnut.com/l/_QagnAjSgvSIy
https://dl.doubtnut.com/l/_poKbxgMnkrDX
https://dl.doubtnut.com/l/_G9m0L65Zb6eY


Watch Video Solution

136. Two parabolas 

always touch each other (  being variable parameters).

Then their point of contact lies on a

Watch Video Solution

y2 = 4a(x − λ1) and x2 = 4a(y − λ2)

λ1, λ2

137. If the parabola 

touches x- axis then the line  passes through a

�xed point

Watch Video Solution

y = (a − b)x2 + (b − c)x + (c − a)

ax + by + c = 0

138. If a normal chord at a point on the parabola 

subtends a right angle at the vertex, then t equals

y2 = 4ax

https://dl.doubtnut.com/l/_G9m0L65Zb6eY
https://dl.doubtnut.com/l/_7ImRTK5xNWY2
https://dl.doubtnut.com/l/_35Tlu5Zq1y95
https://dl.doubtnut.com/l/_7wyg9xD7MD14


Watch Video Solution

139. The number of chords drawn form point (a, a) on the circle

, which are bisecte by the parabola , is

Watch Video Solution

x2 + y2 = 2a2 y2 = 4ax

140. Find the point on the axis of the parabola

 from when three distinct normals can

be drawn.

Watch Video Solution

3y2 + 4y − 6x + 8 = 0

141. The number of normals drawn from the point  to

the parabola  is

(6, − 8)

y2 − 12y − 4x + 4 = 0

https://dl.doubtnut.com/l/_7wyg9xD7MD14
https://dl.doubtnut.com/l/_X5aPvfq2TFsW
https://dl.doubtnut.com/l/_mCYpb4sUDb28
https://dl.doubtnut.com/l/_SgY5zWtkkMhH


Watch Video Solution

142. The straight line  will touch the parabola 

 if  

(A)   

(B)   

(C)   

(D) none of these

Watch Video Solution

lx + my + n = 0

y2 = 4px

lm2 = np

mn = pl2

pn2 = lm

143. If the parabolas  and  have a

common normal other than the x-axis  being distinct

positive real numbers), then prove that 

Watch Video Solution

y2 = 4ax y2 = 4c(x − b)

(a, b, c

> 2.
b

a − c

https://dl.doubtnut.com/l/_SgY5zWtkkMhH
https://dl.doubtnut.com/l/_y3RllPnwFNEx
https://dl.doubtnut.com/l/_Nc0qPgBCQhE1
https://dl.doubtnut.com/l/_TWnirwD6TrJz


144. A ray of light moving parallel to the X-axis gets re�ected

from a parabolic mirror whose equation is  .

After re�ection , the ray must pass through the point

Watch Video Solution

(y − 2)2 = 4(x + 1)

145. If the chord of contact of tangents from a point  to the

parabola  touches the parabola  then �nd

the locus of 

Watch Video Solution

P

y2 = 4ax x2 = 4by,

P .

146. Thangents are drawn from  to . Then the

area of the triangle fromed by the tangents and the chord of the

contact is : (A) 8 sq. units (B) 2 sq. units (C) 4 sq. units (D) 1

sq.units

( − 1, 0) y2 = 4x

https://dl.doubtnut.com/l/_TWnirwD6TrJz
https://dl.doubtnut.com/l/_xwZ8ZCsigG16
https://dl.doubtnut.com/l/_ZSCDv44rGcfw


Watch Video Solution

147. If  be a point interior to the region of the

parabola  bounded by the chord joining the points 

, then the set of all possible real values of a

is

Watch Video Solution

(a2, a − 2)

y2 = 2x

(2, 2) and (8, − 4)

148. If the line  cut the parabola  at

 and  , then  is equal to [where 

 (b)   (d) 

Watch Video Solution

y − √3x + 3 = 0 y2 = x + 2

P Q AP
.
AQ A = (√3, o)]

2(√3 + 2)

3

4√3
2

4(2 − √2)

3

4(√3 + 2)

3

https://dl.doubtnut.com/l/_ZSCDv44rGcfw
https://dl.doubtnut.com/l/_NbVoN1MClxNL
https://dl.doubtnut.com/l/_zobIhV6aTOjr


149. The normal at any point  on the parabola 

meets the curve again at Q, then the  in m the

form of .  

the value of k is

Watch Video Solution

P(t2, 2t) y2 = 4x

ar( △ POQ)

(1 + t2)(2 + t2)
k

|t|

150. Tangents and normal drawn to the parabola  at

point  meet the x-axis at point 

respectively. If  is the focus of theparabola, then 

 (b)   (d) 

Watch Video Solution

y2 = 4ax

P(at2, 2at), t ≠ 0, TandN,

S

SP = ST ≠ SN SP ≠ ST = SN SP = ST = SN

SP ≠ ST ≠ SN

https://dl.doubtnut.com/l/_xqnGqfkUEZrc
https://dl.doubtnut.com/l/_mBZFsaIresak


151. PQ is chord of contract of tangents from point T to a

parabola. If PQ is normal at P, if dirctric divides PT in the ratio K :

2019 then K is 

Watch Video Solution

_______

152. If a chord which is normal to the parabola at one end

subtend a right angle at the vertex, then angle to the axis is

Watch Video Solution

153. If the normals drawn at the end points of a variable chord

PQ of the parabola  intersect at parabola, then the

locus of the point of intersection of the tangent drawn at the

points P and Q is

W t h Vid S l ti

y2 = 4ax

https://dl.doubtnut.com/l/_0EIWFbG4NwRw
https://dl.doubtnut.com/l/_xd7dLQgdtBwH
https://dl.doubtnut.com/l/_n118AuqK35hN


Watch Video Solution

154. Find the area of the triangle whose vertices are :

Watch Video Solution

(at2 _ 1, 2at1), (at2 _ 2, 2at2), (at2 _ 3, 2at3)

155. If

then  is ____________

Watch Video Solution

f(x) = sin2 x + sin2(x + ) + cos x cos(x + )andg( = 1,
π

3

π

3

5

4

(gof)(x)

156. The coordinates of a point on the parabola  whose

distance from the circle  is minimum is 

(b)   (d) 

y2 = 8x

x2 + (y + 6)2 = 1 (2, 4)

(2, − 4) (18, − 12) (8, 8)

https://dl.doubtnut.com/l/_n118AuqK35hN
https://dl.doubtnut.com/l/_RrCu8bF4VQLU
https://dl.doubtnut.com/l/_s1EIDeiArSey
https://dl.doubtnut.com/l/_VaYu5rUrFpER


Watch Video Solution

157. If the normals to the parabola  at three points 

 and  are concurrent, then the common

root of equations  and 

 is  (b)  (c)  (d) 

Watch Video Solution

y2 = 4ax

(ap2, 2ap), (aq2, 2aq)

Px2 + qx + r = 0

a(b − c)x2 + b(c − a)x + c(a − b) = 0 p q r 1

158. The point on the line  from which the tangent

to the parabola  is perpendicular to the given line is 

, then the line  is

Watch Video Solution

x − y + 2 = 0

y2 = 8x

(a, b) ax + by + c = 0

https://dl.doubtnut.com/l/_VaYu5rUrFpER
https://dl.doubtnut.com/l/_hNcxsu8XvUDR
https://dl.doubtnut.com/l/_wvj1nnpU5aQs


159. The equaiton  represent an ellipse, if

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

Watch Video Solution

+ = 1
x2

10 − a

y2

4 − a

a > 10 a > 4 4 < a < 10 a < 4

160. If the tangents drawn through the point  to the

ellipse  are at right angles, then the value of  is

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

Watch Video Solution

(1, 2√3

+ = 1
x2

9

y2

b2
b

1 −1 2 4

161. The equation of the ellipse whose focus is , directrix

is the line  and eccentricity is , is: (A)

 (B) 

(1, − 1)

x − y − 3 = 0
1

2

7x2 + 2xy + 7y2 + 7 = 0

https://dl.doubtnut.com/l/_ih9LR3ZbApxB
https://dl.doubtnut.com/l/_Y0DcEULO4pE2
https://dl.doubtnut.com/l/_bzqUsuRhdNFy


 (C) 

 (D) none of these

Watch Video Solution

7x2 + 2xy + 7y2 + 10x − 10y − 7 = 0

7x2 + 2xy + 7y2 − 10x + 10y + 7 = 0

162. Let  be a variable point on the ellipse  with

foci at . If  be the area of triangle , then the

maximum value of  is : (A) 12 sq. untis (B) 24 sq. units (C) 36 sq.

units (D) none of these

Watch Video Solution

P + = 1
x2

25

y2

16

S and S' A PSS'

A

163. 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

https://dl.doubtnut.com/l/_bzqUsuRhdNFy
https://dl.doubtnut.com/l/_BhgXWm92dT6u
https://dl.doubtnut.com/l/_D1sVTdYoCIdh


164. If the equation of the ellipse is

 , then which of the following

is/are true?  Center is  Foci are 

 Directrices are 

Watch Video Solution

3x2 + 2y2 + 6x − 8y + 5 = 0

e =
1

√3
( − 1, 2).

( − 1, 1)and( − 1, 3). y = 2 ± √3

165. A man running around a race course notes that the sum of

the distances of two �agposts from him a always 10m and the

distance between the �ag posts is 8m. Then the area of the path

he encloses in square meters is 15  (b)  (c)  (d) 

Watch Video Solution

π 20π 27π 30π

https://dl.doubtnut.com/l/_D1sVTdYoCIdh
https://dl.doubtnut.com/l/_R936S3OXZArL
https://dl.doubtnut.com/l/_JDJBnvCxUnvS


166. The number of real tangents through

, is/are (A) 4 (B) 2 (C) 1 (D) 0

Watch Video Solution

(3, 5) → 3x2 + 5y2 = 32

167. The locus of point of intersection of tangents to an ellipse

 at two points the sum of whose eccentric angles

is constant is

Watch Video Solution

+ = 1
x2

a2

y2

b2

168. The eccentricity of the ellipse which meets the straight line

 on the x-axis and  on the y-axis and

whos axis lie along the axes of coordinates is

Watch Video Solution

+ = 1
x

7

y

2
− = 1

x

3

y

5

https://dl.doubtnut.com/l/_f8RHf4Hl9xSH
https://dl.doubtnut.com/l/_tPvIQae3emZR
https://dl.doubtnut.com/l/_7jYPMhDmSp2J


169. The number of maximum normals that can be drawn from

any point to an ellipse  , is

Watch Video Solution

+ = 1
x2

a2

y2

b2

170. The angle between the normals of ellipse , at

the intersection of  and the ellipse is (A) 

(B)  (C)  (D) 

Watch Video Solution

4x2 + y2 = 5

2x + y = 3 tan− 1( )
3

5

tan− 1( )
3

4
tan− 1( )

4
3

tan− 1( )
4
5

171. The equation of the tangents to the ellipse ,

which are inclined at  to the X-axis are : (A) 

(B)  (C)  (D) none of these

4x2 + 3y2 = 5

600 y = ± √
x

√3

65

12

y = √3 ± √
65

12
y = √3x ± √

12

65

https://dl.doubtnut.com/l/_7jYPMhDmSp2J
https://dl.doubtnut.com/l/_Gz6e4dQrgV13
https://dl.doubtnut.com/l/_H9lzY3NfxsJl
https://dl.doubtnut.com/l/_ncJcdnCQfd0Z


Watch Video Solution

172. If the tangent and normal to  at a given point on it

cut o� intercepts  on one axis and  on the other axis,

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

Watch Video Solution

xy = c2

a1, a2 b1, b2

a1a2 + b1b2 = −1 1 0 a1a2b1b2

173. If from a point  tangents  are drawn to the

ellipse  so that the equation of  is 

then �nd the coordinates of 

Watch Video Solution

P , PQandPR

+ y2 = 1
x2

2
QR x + 3y = 1,

P .

174. The normal at an end of a latus rectum of the ellipse

 passes through an end of the minor axis if (A)+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_ncJcdnCQfd0Z
https://dl.doubtnut.com/l/_aeSUh1FWBouE
https://dl.doubtnut.com/l/_o7jfMpJ9wnae
https://dl.doubtnut.com/l/_DubBXVT5tY50


 (B)  (C)  (D) 

Watch Video Solution

e4 + e2 = 1 e3 + e2 = 1 e2 + e = 1 e3 + e = 1

175. If the tangent at  on  cuts the

auxiliary circle in two points whose ordinates are ,

then  is

Watch Video Solution

(h, k) b2x2 − a2y2 = a2b2

y1 and y2

+
1

y1

1

y2

176. The eccentricity of an ellipse whose pair of a conjugate

diameter are  and  is (A)  (B)  (C)  (D)

none

Watch Video Solution

y = x 3y = − 2x
2

3

1

3

1

√3

https://dl.doubtnut.com/l/_DubBXVT5tY50
https://dl.doubtnut.com/l/_hEYgSKpoipQv
https://dl.doubtnut.com/l/_qobsCdTZhcGg


177. If  are eccentric angles of the ends of a focal chord

of the ellipse , then  is (A)  (B)

 (C)  (D) none of these

Watch Video Solution

α and β

+ = 1
x2

a2

y2

b2
.

tanα

2

tanβ

2
1 − e

1 + e
e + 1

e − 1

e − 1

e + 1

178. If on a given base, a triangle be described such that the sum

of the tangents of the base angles is a constant, then the locus

of the vertex is: (A) a circle (Bi a parabola (C) an ellipse (D) a

hyperbola

Watch Video Solution

179. Two concentric hyperbolas, whose axes meet at angle of ,

cut

h id l i

45∘

https://dl.doubtnut.com/l/_YsHXYfBSoy00
https://dl.doubtnut.com/l/_Ygnq2aM5AIBk
https://dl.doubtnut.com/l/_jh0CbTfTTVKK


Watch Video Solution

180. The eccentric angle of a point on the ellipse 

whose distance from the centre of the ellipse is 2, is (A)  (B) 

 (C)  (D) 

Watch Video Solution

+ = 1
x2

6

y2

2
π

4

7
π

6
3
π

2
5
π

3

181. Find the eccentricity of an ellipse  whose latus

rectum is half of its major axis.

Watch Video Solution

+ = 1
x2

a2

y2

b2

182. Tangents are drawn from point P on the curve 

to the curve  touching it in the points Q and R .

x2 − 4y2 = 4

x2 + 4y2 = 4

https://dl.doubtnut.com/l/_jh0CbTfTTVKK
https://dl.doubtnut.com/l/_OGskgAdVTQ91
https://dl.doubtnut.com/l/_Hw4a6lRX0Unt
https://dl.doubtnut.com/l/_cVuDfLyKpFcg


Prove that the mid -point of QR lies on 

Watch Video Solution

− y2 = ( + y2)
2

x2

4
x2

4

183. The equation of the chord of the ellipse 

which is bisected at the point  is

Watch Video Solution

2x2 + 5y2 = 20

(2, 1)

184. A normal inclined at  to the axis of the ellipse 

 is drawn. It meets the x-axis & the y-axis in P & Q

respectively. If C is the centre of the ellipse, show that the area of

triangle CPQ is  sq units

Watch Video Solution

45∘

+ = 1
x2

a2

y2

b2

(a2 − b2)
2

2(a2 + b2)

https://dl.doubtnut.com/l/_cVuDfLyKpFcg
https://dl.doubtnut.com/l/_F3A3vKSKWNYR
https://dl.doubtnut.com/l/_EDcyQ9NOw4Re
https://dl.doubtnut.com/l/_xA3tIinXtboO


185. An ellipse is described by using an endless string which is

passed over two pins. If the axes are  and , the length of

the string and distance between the pins are .........

Watch Video Solution

6cm 4cm

186. If a tangent having a slope of  to the ellipse 

 intersects the major and minor axes in points 

 respectively, then the area of  is equal to (A) 12

sq. untis (B) 24 sq. units (C) 48 sq. units (D) 64 sq. units

Watch Video Solution

−
4

3

+ = 1
x2

18

y2

32

A and B ΔOAB

187. A set of points is such that each point is three times as far

away from the y-axis as it is from the point (4,0).Then locus of

the points is:

https://dl.doubtnut.com/l/_xA3tIinXtboO
https://dl.doubtnut.com/l/_XJpCJseS5R1g
https://dl.doubtnut.com/l/_bnYdvb6FcG5v


Watch Video Solution

188. Length of latus rectum of the ellipse

 is (A) 8 (B) 4 (C) 2 (D) 

Watch Video Solution

2x2 + y2 − 8x + 2y + 7 = 0 √2

189. The locus of the middle points of the portions of the

tangents of the ellipse  included between the axis

is the curve 

(a)      

(b)      

(c)      

(d)    

Watch Video Solution

+ = 1
x2

a2

y2

b2

+ =
x2

a2

y2

b2

1

4

+ = 4
a2

x2

b2

y2

a2x2 + b2y2 = 4

b2x2 + a2y2 = 4

https://dl.doubtnut.com/l/_bnYdvb6FcG5v
https://dl.doubtnut.com/l/_Xs1ZoXDYQrur
https://dl.doubtnut.com/l/_5rZj4TpmgyC8


190. The area bounded by the ellipse  is

Watch Video Solution

b2x2 + a2y2 = a2b2

191. If  is the center of the ellipse  and  is a

focus, then �nd the ratio of  to the semi-major axis.

Watch Video Solution

C 9x2 + 16y2 = 144 S

CS

192. If the tangent and normal to the ellipse  at

point  meets the major axes in  respectively, and 

, then (A)  (B)  (C)  (D) 

Watch Video Solution

x2 + 4y2 = 4

P (θ) Q and R

QR = 3 cos θ =
1

√3
cos θ =

1

3
cos θ =

2

3

cos θ = ( −
2

3

https://dl.doubtnut.com/l/_qV7zEoFiNpZx
https://dl.doubtnut.com/l/_SEaUysplfMeK
https://dl.doubtnut.com/l/_vOrz6usMxzXT
https://dl.doubtnut.com/l/_iDYQqUKSwObD


193. iger  are two points on the ellipse 

, locus ofmid point of PQ is

Watch Video Solution

P (θ) and Q( + θ)
π

2

+ = 1
x2

a2

y ∘

b2

194. Prove that if any tangent to the ellipse is cut by the

tangents at the endpoints of the major axis at  , then

the circle whose diameter is  will pass through the foci of

the ellipse.

Watch Video Solution

TandT '

⊤ '

195. At the point of intersection of the curves

, the tangents to the two curves make

angles  respectively with x-axis. Then 

Watch Video Solution

y2 = 4ax  and xy = c2

α  and β tanα cot β =

https://dl.doubtnut.com/l/_iDYQqUKSwObD
https://dl.doubtnut.com/l/_GV87DbGhQzJm
https://dl.doubtnut.com/l/_SySwELc0K1eC


Watch Video Solution

196. The eccentricity of ellipse  if

its axis is parallel to x-axis is (A)  (B)  (C)

 (D) 

Watch Video Solution

ax2 + by2 + 2gx + 2fy + c = 0

√
a + b

4
√

a − b

2

√
b − a

a
√

b − a

b

197. If  is the eccentricity of  and  be the angle

between its asymptotes, then  is equal to

Watch Video Solution

e − = 1
x2

a2

y2

b2
θ

cos( )
θ

2

198. Two perpendicular tangents drawn to the ellipse

 intersect on the curve.

W t h Vid S l ti

+ = 1
x2

25

y2

16

https://dl.doubtnut.com/l/_SySwELc0K1eC
https://dl.doubtnut.com/l/_apl7ypCSVIdM
https://dl.doubtnut.com/l/_w0TFMwH728WQ
https://dl.doubtnut.com/l/_G04uUEyAzZST


Watch Video Solution

199. If  be the eccentricities of hyperbola and its

conjugate, then  (A)  (B)  (C)  (D) 

Watch Video Solution

e1 and e2

_ 1 + _ 2 =
1

e2

1

e2

√2

8

1

4
1 4

200. If the normal at any point  on the ellipse 

cuts the major and minor axes in  respectively and if 

is the centre, then  (A)  (B) 

 (C)  (D) 

Watch Video Solution

P + = 1
x2

a2

y2

b2

L and M C

a2CL2 + b2CM 2 = (a − b)

(a2 − b2) (a + b) (a2 + b2)

201. Coordinates of the vertices  of  are 

 respectively. The vertex is hanging in such a

B and C ΔABC

(2, 0) and (8, 0)

https://dl.doubtnut.com/l/_G04uUEyAzZST
https://dl.doubtnut.com/l/_UKznA8j3RhMD
https://dl.doubtnut.com/l/_5dBvGx2dbw43
https://dl.doubtnut.com/l/_IzM8e1uFqWnq


way that . Then the locus of  is (A) 

 (B)  (C) 

 (D) none of these

Watch Video Solution

4 . = 1
tanB

2

tanC

2
A

+ = 1
(x − 5)2

25

y2

9
+ = 1

(x − 5)2

25

y2

16

+ = 1
(c − 5)2

16

y2

25

202. P and Q are corresponding points on the ellipse

 and the auxiliary circle respectively . The normal

at P to the elliopse meets CQ at R. where C is the centre of the

ellipse Prove that CR = a +b

Watch Video Solution

+ = 1
x2

a2

y2

b2

203. The length of perpendicular from the centre to any tangent

of the ellipse  which makes equal angles with the+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_IzM8e1uFqWnq
https://dl.doubtnut.com/l/_wvHo6kwy3xXs
https://dl.doubtnut.com/l/_cWw2u3rDrz9D


axes, is : (A)  (B)  (C)  (D) 

Watch Video Solution

a2 b2 )
√a2 − b2

2
√ a2 + b2

2

204. A tangent to the hyperbola  cuts the ellipse 

 at  . Show that the locus of the midpoint

of  is 

Watch Video Solution

− = 1
x2

a2

y2

b2

+ = 1
x2

a2

y2

b2
PandQ

PQ ( + )
2

= − .
x2

a2

y2

b2

x2

a2

y2

b2

205. If on a given base, a triangle be described such that the sum

of the tangents of the base angles is a constant, then the locus

of the vertex is: (A) a circle (Bi a parabola (C) an ellipse (D) a

hyperbola

Watch Video Solution

https://dl.doubtnut.com/l/_cWw2u3rDrz9D
https://dl.doubtnut.com/l/_RE1yU7TwiUq6
https://dl.doubtnut.com/l/_2l0uzcQrjguP


206. The coordinates of a point on the rectangular hyperbola

 normal at which passes through the centre of the

hyperbola are

Watch Video Solution

xy = c2

207. Tangents are drawn from the points on the line

 to  . Then all the chords of contact

pass through a �xed point. Find the coordinates.

Watch Video Solution

x − y − 5 = 0 x2 + 4y2 = 4

208. The distance from the foci of  on the ellipse 

 are

Watch Video Solution

P (a, b)

+ = 1
x2

9

y2

25

https://dl.doubtnut.com/l/_3p02BTbWv6ei
https://dl.doubtnut.com/l/_2U5PXitzHJIs
https://dl.doubtnut.com/l/_1RlkaRvR98bJ


209. In an ellipse the distance between the foci is 8 and the

distance between the directrices is 25. The length of major axis is

: (A)  (B)  (C)  (D) none of these

Watch Video Solution

5√2 10√2 20√2

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

prove that the locus of the middle points of chords of constant

length 2d is 

Watch Video Solution

xy = c2,

(x2 + y2)(xy − c2) = d2xy.

211. 2. A circle, with its centre at the focus of the parabola y? - 4ax

and touching its directrix, intersects the parabola at the point

https://dl.doubtnut.com/l/_1RlkaRvR98bJ
https://dl.doubtnut.com/l/_DeAFuAx5Unxr
https://dl.doubtnut.com/l/_gIBmOTHgfCMt
https://dl.doubtnut.com/l/_fo9tafrNsxfz


(A) (a, 2a) (B) (a,-2a) (D) a/2a 2a

Watch Video Solution

212. Through a point  tangerts PQ and PR are drawn

to the parabola  Two circles each passing through the

focus of the parabola and one touching at Q and other at R are

drawn. Which of the following point(s) with respect to the

triangle PQR lie(s) on the radical axis of the two circles?

Watch Video Solution

P ( − 2, 0),

y2 = 8x.

213. Two mutually perpendicular chords OA and OB are drawn

through the vertex 'O' of a parabola . Then �nd the

locus of the circumcentre of triangle OAB.

Watch Video Solution

y2 = 4ax

https://dl.doubtnut.com/l/_fo9tafrNsxfz
https://dl.doubtnut.com/l/_P9nBOyMqXor7
https://dl.doubtnut.com/l/_ZaiXUx3NDEA8


214. Extremities of the latera recta of the ellipses

 having a given major axis 2a lies on

Watch Video Solution

+ = 1(a > b)
x2

a2

y2

b2

215. Find the number of rational points on the ellipse

Watch Video Solution

+ = 1.
x2

9

y2

4

216. Show that the locus of the point of intersection of mutually

perpendicular tangetns to a parabola is its directrix.

Watch Video Solution

https://dl.doubtnut.com/l/_ZaiXUx3NDEA8
https://dl.doubtnut.com/l/_4siGGgUAQs7D
https://dl.doubtnut.com/l/_TanBIe2SE16N
https://dl.doubtnut.com/l/_vIlTzmK3pqei
https://dl.doubtnut.com/l/_fs4Lzft7GR7y


217. If 

Watch Video Solution

x = , y = ,  then: =
et + e− t

2
et − e− t

2

dy

dx

218. Consider the ellipse  where

. Which of the following quantities would vary as 

varies?

Watch Video Solution

+ = 1
x2

tan2 α

y2

sec2 α

α ∈ (0, )
π

2
α

219. The equations (s) to common tangent (s) to the two

hyperbola  is /are

Watch Video Solution

− = 1  and − = 1
x2

a2

y2

b2

y2

a2

x2

b2

https://dl.doubtnut.com/l/_fs4Lzft7GR7y
https://dl.doubtnut.com/l/_Rdd8bDUig2hp
https://dl.doubtnut.com/l/_5gbJ8SgB0SGL


220. The mirror image of the parabola  in the tangent to

the parabola at the point (1, 2) is  (b) 

  (d) 

Watch Video Solution

y2 = 4x

(x − 1)2 = 4(y + 1)

(x + 1)2 = 4(y + 1) (x + 1)2 = 4(y − 1)

(x − 1)2 = 4(y − 1)

221. Equation  represents (A) a circle with

centre (1, 1) (B) a parabola with vertex (1, 2)

y= 5/2

y= - 1/3`

Watch Video Solution

x2 − 2x − 2y + 5 = 0

(C)aparabolawithdirectrix (D)aparabolawithdirectrix

222. The following line(s) is (are) tangent to the curve

 (A)  (B)  (C)  (D) y = x2 − x x − y = 0 x + y = 0 x − y = 1

https://dl.doubtnut.com/l/_cCLqfozmGCTl
https://dl.doubtnut.com/l/_MkrZBWxK2Lp4
https://dl.doubtnut.com/l/_YubdeteknuXU


Watch Video Solution

x + y = 1

223. The normal to the parabola  from the point 

 are (A)  (B)  (C) 

 (D) 

Watch Video Solution

y2 = 4ax

(5a, 2a) y = x − 3a y = − 2x + 12a

y = − 3x + 33a y = x + 3a

224. The equation of the tangent to the parabola  which

goes through the point  is (A)  (B) 

 (C)  (D) 

Watch Video Solution

y2 = 9x

(4, 10) x + 4y + 1 = 0

9x + 4y + 4 = 0 x − 4y + 36 = 0 9x − 4y + 4 = 0

https://dl.doubtnut.com/l/_YubdeteknuXU
https://dl.doubtnut.com/l/_VXHcRBIZsHZa
https://dl.doubtnut.com/l/_GxnskT10Xw4R


225. If  for all  and

 for , then the co-ordinates of a point on the

parabola  whose focal distance is 4 may be .

Watch Video Solution

f(x + y) = f(x)f(y) x, y ∈ R, f(1) = 2

ar = f(r) r ∈ N

y2 = 8x

226. If pair of tangents are drawn to the ellipse 

from a point  so that the tangents are at right angles to each

other, then the possibel coordinates of the point  is/are (A) 

 (B)  (C)  (D) 

Watch Video Solution

+ = 1
x2

16

y2

9

P

P

(3√2, √7 (5, 0) (3, 4) (2√5, √5

227. If latus rectum of ellipse  is ,

then  is equal to (A)  (B)  (C)  (D) 

h id l i

x2 tan2 ϕ + y2 sec2 ϕ = 1
1
2

(0 < ϕ < π)
π

2
π

6

π

3

π

12

https://dl.doubtnut.com/l/_EIpDPDs8Zx4O
https://dl.doubtnut.com/l/_KfDxacmt4RYr
https://dl.doubtnut.com/l/_qp2oExVLeUoD


Watch Video Solution

228.  will represent the ellipse

if  lies in the interval (A)  (B)  (C)  (D)

Watch Video Solution

+ = 1
x2

p2 − P − 6

y2

P 2 − 6P + 5

P ( − ∞, − 2) (1, ∞) (3, ∞)

(5, ∞)

229. Equation of the tangents to the ellipse 

which are parallel to the line  are (A) 

 (B)  (C)  (D) 

Watch Video Solution

+ = 1
x2

9

y2

16

x + y + 1 = 0

x + y + 5 = 0 x + y − 5 = 0 x + y + 6 = 0

x + y − 6 = 0

https://dl.doubtnut.com/l/_qp2oExVLeUoD
https://dl.doubtnut.com/l/_xPrp0082uHI7
https://dl.doubtnut.com/l/_ND4sTFkM6iD4


230. If  is a normal to hyperbola , then

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

Watch Video Solution

ax + by + c = 0 xy = 1

a < 0, b < 0 a < 0, b > 0 a > 0, b > 0

a > 0, b < 0

231. Locus of the point of intersection of tangents at the end

points of a focal chord is (A) , if  (B)  , if 

 (C) , if  (D) , if 

Watch Video Solution

x = −
a

e
a > b x =

a

e

a > b y = −
b

e
a < b y =

b

e
a < b

232. If P is any point lying on the ellipse  , whose

foci are . Let  ,then

Watch Video Solution

+ = 1
x2

a2

y2

b2

S and S' ∠PSS' = α and ∠PS' S = β

https://dl.doubtnut.com/l/_HoSV7NGeNjq3
https://dl.doubtnut.com/l/_OAGTrX3eTyTc
https://dl.doubtnut.com/l/_H6P6M7k3F43Z


233. If the equation of an ellipse is

, then which of the following

is/are true? (A) equation of auxiliary circle is

 (B) equation of director circle is 

 (C) the director circle will pass through 

 (D) none of these

Watch Video Solution

2x2 + 3y2 − 8x + 6y + 5 = 0

x2 + y2 − 4x + 2y + 2 = 0

x2 + y2 + 2y = 0

(4, − 2)

234. Let  be the eccentricities of a hyperbola and its

conjugate hyperbola respectively. Statement 1 : .

Statement 2 : 

Watch Video Solution

e1 and e2

e1e2 > √2

_ 1 + _ 2 =
1

e2

1

e2

https://dl.doubtnut.com/l/_H6P6M7k3F43Z
https://dl.doubtnut.com/l/_4iobml8QLcuT
https://dl.doubtnut.com/l/_Kp0LcgA3XK1b


235. Statement I The lines from the vertex to the two extremities

of a focal chord of the parabola  are perpendicular to

each other. 

Statement II If extremities of focal chord of a parabola are

 and  , then .

Watch Video Solution

y2 = 4ax

(at2
1, 2at1) (at2

2, 2at2) t1t2 = − 1

236. Statement I The lines from the vertex to the two extremities

of a focal chord of the parabola  are perpendicular to

each other. 

Statement II If extremities of focal chord of a parabola are

 and  , then .

Watch Video Solution

y2 = 4ax

(at2
1, 2at1) (at2

2, 2at2) t1t2 = − 1

https://dl.doubtnut.com/l/_kiXJNwDwWcvy
https://dl.doubtnut.com/l/_53yZyNtUVyZl
https://dl.doubtnut.com/l/_2lSh1Mgs8a8J


237. If  be the focus and  be perpendicular to the tangent at

, then prove that  lies on the tangent at the vertex and 

, where  is the vertex of the parabola.

Watch Video Solution

S SH

P H

SH 2 = OS. SP O

238. If the normal to the parabola  at the point 

cuts the parabola again at  then

Watch Video Solution

y2 = 4ax

(at2, 2at) (aT 2, 2aT)

239. A ray of light is coming along the line  from the

positive direction of x-axis and striks a concave mirror whose

intersection with xy-plane is a parabola . Find the

equation of the re�ected ray and show that it passes through

the focus of the parabola. Both  are positive.

y = b

y2 = 4ax

a and b

https://dl.doubtnut.com/l/_2lSh1Mgs8a8J
https://dl.doubtnut.com/l/_QOVzgMPIDyEd
https://dl.doubtnut.com/l/_vaQSRWV7G3sO


Watch Video Solution

240. Statement 1 :  is the parametric point of

parabola . Statement 2: For all value of 

Watch Video Solution

(a cos2 θ, 2a cos θ)

y2 = 4ax

θ, − 1 ≤ cos θ ≤ 1

241. A tangent to the ellipse  meets the ellipse 

 at P&Q.

Watch Video Solution

x2 + 4y2 = 4

x2 + 2y2 = 6

242. Statement 1: The equatio of the common tangent to the

curves  is . Statement 2:

Curves  intersect at .

y2 = 8x and xy = − 1 y = x + 2

y2 = 8x and xy = − 1 ( , − 2)
1

2

https://dl.doubtnut.com/l/_vaQSRWV7G3sO
https://dl.doubtnut.com/l/_gRctad4afuR3
https://dl.doubtnut.com/l/_Uun0d4MhUihV
https://dl.doubtnut.com/l/_G1h6kF796OiP


Watch Video Solution

243. Equation of normal to parabola  at  is 

 Greatest

and least distances between two curves occur along their

common normals. Least and greatest distances of a point from a

curve occur along the normal to the curve passing through that

point. Now answer the following questons: The point on the

parabola  which is nearest to the point (2, 1) is: (A) 

(B)  (C)  (D) none of these

Watch Video Solution

y2 = 4ax (at2, 2at)

y − 2at = − t(x − at2)i. e. y = − tx + 2at + at3

y2 = 4x (1, 2)

(1, 2√2 (1, − 2)

244. Equation of normal to parabola  at  is 

 Greatest

and least distances between two curves occur along their

y2 = 4ax (at2, 2at)

y − 2at = − t(x − at2)i. e. y = − tx + 2at + at3

https://dl.doubtnut.com/l/_G1h6kF796OiP
https://dl.doubtnut.com/l/_Ml4JZogmvjVB
https://dl.doubtnut.com/l/_6KEiai6f27wd


common normals. Least and greatest distances of a point from a

curve occur along the normal to the curve passing through that

point. The number of normal(s) from point  to parabola 

 is (A) 1 (B) 2 (C) 3 (D) 0

A. 1

B. 2

C. 3

D. 0

Answer: 1

Watch Video Solution

( , 4)
7
6

y2 = 2x − 1

245. Equation of normal to parabola  at  is 

 Greatest

y2 = 4ax (at2, 2at)

y − 2at = − t(x − at2)i. e. y = − tx + 2at + at3

https://dl.doubtnut.com/l/_6KEiai6f27wd
https://dl.doubtnut.com/l/_uKsOykQlQnUp


and least distances between two curves occur along their

common normals. Least and greatest distances of a point from a

curve occur along the normal to the curve passing through that

point. Shortest distance between parabola

 is: (A)  (B)  (C) 

 (D) 

Watch Video Solution

2y2 − 2x + 1 = 0 and 2x2 − 2y + 1 = 0
1

2

1

√2
1

2√2
2√2

246. A variable point P on the ellipse of eccentricity e is joined to

the foci  and . The eccentricity of the locus of incentre of the

triangle  is (A)  (B)  (C)  (D)

Watch Video Solution

S S'

PSS' √
2e

1 + e
√

e

1 + e
√

1 − e

1 + e

e

2(1 + e)

https://dl.doubtnut.com/l/_uKsOykQlQnUp
https://dl.doubtnut.com/l/_Jt8NsasA0kT2


247. A variable point P on the ellipse of eccentricity e is joined to

the foci  and . The eccentricity of the locus of incentre of the

triangle  is (A)  (B)  (C)  (D)

Watch Video Solution

S S'

PSS' √
2e

1 + e
√

e

1 + e
√

1 − e

1 + e

e

2(1 + e)

248. A series of concentric ellipses  are drawn

such that E touches the extremities of the major axis of ,

and the foci of  coincide with the extremities of minor axis of 

 If the eccentricity of the ellipses is independent of n, then

the value of the eccentricity, is (A)  (B)  (C) 

(D) 

Watch Video Solution

E1, E2, E3..., En

En− 1

En

En− 1

√5

3

√5 − 1

2

√5 + 1

2
1

√5

https://dl.doubtnut.com/l/_h0URvgMhSx0N
https://dl.doubtnut.com/l/_Ff3RI9QZhd1g
https://dl.doubtnut.com/l/_Z5yH5uyFHxyx


249. A parabola is drawn to pass through A and B, the ends of a

diameter of a given circle of radius a, and to have as directrix a

tangent to a concentric circle of radius the axes of reference

being AB and a perpendicular diameter, prove that the locus of

the focus of parabola 

Watch Video Solution

+ = 1
x2

a2

y2

b2 − a2

250. A parabola is drawn to pass through A and B, the ends of a

diameter of a given circle of radius a, and to have as directrix a

tangent to a concentric circle of radius the axes of reference

being AB and a perpendicular diameter, prove that the locus of

the focus of parabola 

Watch Video Solution

+ = 1
x2

a2

y2

b2 − a2

https://dl.doubtnut.com/l/_Z5yH5uyFHxyx
https://dl.doubtnut.com/l/_ytPTssKFPAkK


251. An ellipse passes through a focus of the hyperbola

 and its major and minor axes coincide with the

transverse and conjugate axes of the hyperbola and the product

of eccentricities of ellipse and hyperbola is 1. Equation of ellipse

is : (A)  (B)  (C)  (D)

none of these

Watch Video Solution

− = 1
x2

9

y2

16

+ = 1
x2

16

y2

9
+ = 1

x2

25

y2

9
+ = 1

x2

25

y2

16

252. An ellipse passes through a focus of the hyperbola

 and its major and minor axes coincide with the

transverse and conjugate axes of the hyperbola and the product

of eccentricities of ellipse and hyperbola is 1. Foci of the ellipse

are (A)  (B)  (C)  (D) none of these

Watch Video Solution

− = 1
x2

9

y2

16

( ± 4, 0) ( ± 3, 0) ( ± 5, 0)

https://dl.doubtnut.com/l/_KH9mrT8oynSz
https://dl.doubtnut.com/l/_5SMmhCclBR2e


253. An ellipse passes through a focus of the hyperbola

 and its major and minor axes coincide with the

transverse and conjugate axes of the hyperbola and the product

of eccentricities of ellipse and hyperbola is 1. If  be the

length of semi latera recta of ellipse and hyperbola, then 

(A)  (B)  (C)  (D) none of these

Watch Video Solution

− = 1
x2

9

y2

16

l and l'

ll' =

144
15

256

15

225

12

254. Statement I The line  is tangent to the

parabola  for all values of m.  

Statement II A straight line y=mx+c intersects the parabola

 one point is a tangent line.

Watch Video Solution

y = mx +
a

m

y2 = 4ax

y2 = 4ax

https://dl.doubtnut.com/l/_syEexAX6IGa8
https://dl.doubtnut.com/l/_L0zTNI9vRoVe
https://dl.doubtnut.com/l/_SIcCAYynGUdP


255. Let  and  be parabolas  and 

respectively. Let P be any point on  and Q be any point . Let 

 and  be the re�ection of P and Q, respectively w.r.t the line

y = x then prove that  lies on  and  lies on  and 

. Hence or otherwise , determine points 

and  on the parabolas  and  respectively such that 

 for all pairs of points (P,Q) with P on  and Q on 

Watch Video Solution

C1 C2 x2 = y − 1 y2 = x − 1

C1 C2

P1 Q1

P1 C2 Q1 C1

PQ ≥ [PP1, QQ1] P0

Q0 C1 C2

P0Q0 ≤ PQ C1

C2

256. Let  and  be parabolas  and 

respectively. Let P be any point on  and Q be any point . Let 

 and  be the re�ection of P and Q, respectively w.r.t the line

y = x then prove that  lies on  and  lies on  and 

. Hence or otherwise , determine points 

and  on the parabolas  and  respectively such that 

C1 C2 x2 = y − 1 y2 = x − 1

C1 C2

P1 Q1

P1 C2 Q1 C1

PQ ≥ [PP1, QQ1] P0

Q0 C1 C2

https://dl.doubtnut.com/l/_SIcCAYynGUdP
https://dl.doubtnut.com/l/_Hc5nwMpX7mYc


 for all pairs of points (P,Q) with P on  and Q on 

Watch Video Solution

P0Q0 ≤ PQ C1

C2

257. Let  and  be parabolas  and 

respectively. Let P be any point on  and Q be any point . Let 

 and  be the re�ection of P and Q, respectively w.r.t the line

y = x then prove that  lies on  and  lies on  and 

. Hence or otherwise , determine points 

and  on the parabolas  and  respectively such that 

 for all pairs of points (P,Q) with P on  and Q on 

Watch Video Solution

C1 C2 x2 = y − 1 y2 = x − 1

C1 C2

P1 Q1

P1 C2 Q1 C1

PQ ≥ [PP1, QQ1] P0

Q0 C1 C2

P0Q0 ≤ PQ C1

C2

https://dl.doubtnut.com/l/_Hc5nwMpX7mYc
https://dl.doubtnut.com/l/_sT81d7Pq9UuZ


258. Consider the parabola  touching x-axis at (1,0) and y-axis

(0,2). Directrix of parabola  is : (A)  (B) 

(C)  (D) 

Watch Video Solution

P

P x − 2y = 0 x + 2y = 0

2x − y = 0 2x + y = 0

259. Consider the parabola  touching x-axis at (1,0) and y-axis

(0,2). Directrix of parabola  is : (A)  (B) 

(C)  (D) 

Watch Video Solution

P

P x − 2y = 0 x + 2y = 0

2x − y = 0 2x + y = 0

260. If a hyperbola passes through foci of the ellipse

 and its transverse and conjugate axes coincide

with the major and minor axes of the ellipse and the product of

+ = 1
x2

52

y2

32

https://dl.doubtnut.com/l/_cx1Bl4AeW3Ff
https://dl.doubtnut.com/l/_yewqzkWh4253
https://dl.doubtnut.com/l/_cuP7QmNTgbJE


their eccentricities is 1, then the product of length of semi

transverse and conjugate axes of hyperbola is...

Watch Video Solution

261. The locus of the mid-point of the portion of a tangent to the

ellipse  included between the axes is the curve 

, where 

Watch Video Solution

+ = 1
x2

a2

y2

b2

+ = k
a2

x2

b2

y2
k3 =

262. If  are the foci of the ellipse  and

length of perpendicular from centre to tangent drawn at a point

 on the ellipse be 4, then 

Watch Video Solution

S1 and S2 + = 1
x2

82

y2

32

P (PS1 − PS2)2 =

https://dl.doubtnut.com/l/_cuP7QmNTgbJE
https://dl.doubtnut.com/l/_STRyjzvrb1h1
https://dl.doubtnut.com/l/_ku6EH4iNneSn


263. Radius of the largest circle passing through the focus of the

parabola  and lying inside the parabola is…

Watch Video Solution

y2 = 4x

264. Let  be a point on the ellipse  and the

length of perpendicular from centre of the ellipse to the tangent

to ellipse at  be  be the foci of the ellipse,

then .

Watch Video Solution

P + = 1
x2

100

y2

25

P 5√2 and F1 and F2

PF1. PF2

265. if the parabola  touches the straight line

 at (1,1) 1000+100b+10c=`

Watch Video Solution

y = x2 + bx + c

y = x , then

https://dl.doubtnut.com/l/_radwfJl5V4tK
https://dl.doubtnut.com/l/_wDrKgc3Wz3er
https://dl.doubtnut.com/l/_WUCekwScE7T1


266. If  be the slope of common tangent to the circle

 and ellipse  in the �rst quadrant,

then 

Watch Video Solution

m

x2 + y2 = 16 + = 1
x2

25

y2

4

81m8 =

267. Points A, B, C lie on the parabola  The tangents to

the parabola at A, B and C, taken in pair, intersect at points P, Q

and R. Determine the ratio of the areas of the  and 

Watch Video Solution

y2 = 4ax

△ ABC

△ PQR

268. From a pt A common tangents are drawn to a circle

. Find the area of the quadrilateralx2 + y2 = and y2 = 4ax
a2

2

https://dl.doubtnut.com/l/_WUCekwScE7T1
https://dl.doubtnut.com/l/_tV070K62PBnA
https://dl.doubtnut.com/l/_o6tGoqkDQbEy
https://dl.doubtnut.com/l/_iBvFuBRJnYEd


formed by common tangents, chord of contact of circle and

chord of contact of parabola.

Watch Video Solution

269. Tangent is drawn at any point  other than the vertex

on the parabola  . If tangents are drawn from any point

on this tangent to the circle  such that all the

chords of contact pass through a �xed point  then 

 in GP (b)  are in GP  are in GP (d)

Watch Video Solution

(x1, y1)

y2 = 4ax

x2 + y2 = a2

(x2, y2),

x1a, x2 , a, y2
y1

2
−4, , x1 /x2

y1

y2

x1x2 + y1y2 = a2

270. Tangents  to the parabola  intersect at

 and the normal drawn at the point  intersect at the

PT and QT y2 = 4x

T P and Q

https://dl.doubtnut.com/l/_iBvFuBRJnYEd
https://dl.doubtnut.com/l/_yzypxOEFm4JI
https://dl.doubtnut.com/l/_HNYrOQOFulQX


point  on the parabola. Find the coordinates of the point 

. Show that the equation to the circle circumscribing the

quadrilateral , is .

Watch Video Solution

R(9, 6)

T

PTQR (x − 2)(x − 9) + (y + 3)(y − 6) = 0

271. If  be the area of the largest circle with centre  that

can be inscribed in the ellipse , then .

Watch Video Solution

A (1, 0)

x2 + 4y2 = 16 A =
945
π

272. The locus of the point of intersection of the tangents to

 which are perpendicular to

each other is . Then 

Watch Video Solution

y2 = 4x + y and y2 = 8x + 16

x = − k k =

https://dl.doubtnut.com/l/_HNYrOQOFulQX
https://dl.doubtnut.com/l/_t95oJrOmStp1
https://dl.doubtnut.com/l/_eDmxfdu5CboW



