
MATHS

BOOKS - MCGROW HILL EDUCATION

MATHS (HINGLISH)

HYPERBOLA

Illustration

1. Find the eccentricity, length of a latus

rectum, equations of the latus rectum of the

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ok9U6nXateQU


hyperbola .

Watch Video Solution

− = 1
x2

16

y2

9

2. Find the centre, foci and the eccentricity of

the hyperbola.

Watch Video Solution

11x2 − 25y2 − 44x + 50y − 256 = 0

3.  is the eccentricity of the ellipse 

 and  is the eccentricity of the

e1

+ = 1
x2

25

y2

b2
e2

https://dl.doubtnut.com/l/_ok9U6nXateQU
https://dl.doubtnut.com/l/_lcptH8A4ysJZ
https://dl.doubtnut.com/l/_VtlRt0FgrY65


hyperbola  such that 

�nd the value of b

Watch Video Solution

− = 1
x2

16

y2

b2
e1, e2 = 1

4. If  is a tangent to the hyperbola

, �nd the value of 25 

.

Watch Video Solution

y = mx + 1

4x2 − 25y2 = 100

m4 + 5m2 + 1

https://dl.doubtnut.com/l/_VtlRt0FgrY65
https://dl.doubtnut.com/l/_LDMzHvhiGJNI


5. Find the equation of the normal to the

hyperbola  at the point

whose eccentric angle  is 

Watch Video Solution

4x2 − 9y2 = 144

θ π/3

6. Find the equation of the chord of contact of

the point (5, 1) to the hyperbola,

. Also �nd the mid-point of this

chord.

Watch Video Solution

x2 − 4y2 = 16

https://dl.doubtnut.com/l/_5pZtnUD9Td76
https://dl.doubtnut.com/l/_XlFVJQC1pYET


7. Find the points on the hyperbola

 from which two perpendicular

tangents can be drawn to the circle

Watch Video Solution

− = 2
x2

a2

y2

b2

x2 + y2 = a2

8. If the circle  intersects the

hyperbola xy = 25 in four points, then �nd the

product of the ordinates of these points.

Watch Video Solution

x2 + y2 = a2

https://dl.doubtnut.com/l/_XlFVJQC1pYET
https://dl.doubtnut.com/l/_yjSu7C8VFV1o
https://dl.doubtnut.com/l/_xSFwaO1u1y3U


Solved Examples Concept Based Single Correct

Answer Type Questions

1. If , and  are respectively the

eccentricities of the conics  and

 then  is equal to

A. 

B. 

C. 

e1 e2

− = 1
x2

25

y2

11

+ = 1
x2

16

y2

7
e1e2

10

9

4

3

9

10

https://dl.doubtnut.com/l/_xSFwaO1u1y3U
https://dl.doubtnut.com/l/_CjTKGBXAcbL7


D. 

Answer: C

Watch Video Solution

8

5

2. If  is a tangent to the

hyperbola  then the value of c is

A. 

B. 

C. 

x − √5y + c = 0

− = 1
x2

25

y2

4

±3√5

±√5

±2√5

https://dl.doubtnut.com/l/_CjTKGBXAcbL7
https://dl.doubtnut.com/l/_eTfWG4DItwjy


D. none of these

Answer: B

Watch Video Solution

3. If the tangent at the point

 to the hyperbola passes

through the point where a directrix of the

hyperbola meets the positive side of the

transverse axis, then  is equal to

A. 

P (a secθ, b tan θ)

θ

cos − 1(1/e)

https://dl.doubtnut.com/l/_eTfWG4DItwjy
https://dl.doubtnut.com/l/_qhWD17jGp1t9


B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1(1/e)

cot − 1(1/e)

sec− 1(1/e)

4. The circle described on the line joining the

foci of the hyperbola  = 1 as a

diameter passes through an end of the latus

−
x2

16

y2

9

https://dl.doubtnut.com/l/_qhWD17jGp1t9
https://dl.doubtnut.com/l/_JGYPAT4a4bfd


rectum of the parabola , the length

of the latus rectum of the parabola is

A.  units

B. 5 units

C.  units

D.  units

Answer: C

Watch Video Solution

y2 = 4ax

2√5

4√5

5√5

https://dl.doubtnut.com/l/_JGYPAT4a4bfd


5. The curve repersented by

 is

A. a point of straight lines

B. an ellipse

C. a hyperbola

D. a rectangular hyperbola

Answer: C

Watch Video Solution

x = 5(t + ), y = (t − ), t ≠ 0
1

t

1

t

https://dl.doubtnut.com/l/_xyOa9UutplaI
https://dl.doubtnut.com/l/_YF10ziwChhOM


6. If the distance between two directrices of a

rectangular hyperbola is 15, then the distance

between its foci in units is:

A. 

B. 30

C. 60

D. 45

Answer: B

Watch Video Solution

15√2

https://dl.doubtnut.com/l/_YF10ziwChhOM
https://dl.doubtnut.com/l/_LWkFORc2GYk5


7. If two perpendicular tangents can be drawn

from the point  to the hyperbola 

 then  lies on

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(α, β)

x2 − y2 = a2 (α, β)

y = ± x

x2 + y2 = a2

x2 + y2 = 2a2

y2 = 4ax

https://dl.doubtnut.com/l/_LWkFORc2GYk5


8. The tangent at an extremity (in the �rst

quadrant) of latus rectum of the hyperbola

 meets x-axis and y- axis at A

and B respectively. Then ,

where O is the origin, equal to

A. 

B. 

C. 4

D. 

Answer: A

− = 1
x2

4

y2

5

(OA)
2

− (OB)
2

−
20

9

16

9

−
4

3

https://dl.doubtnut.com/l/_OLDmB0Ae5JwV


Watch Video Solution

9. If PQ is a double ordinate of the hyperbola

such that OPQ is an equilateral triangle, being

the centre of the hyperbola, then eccentricity

e of the hyperbola satis�es

A. 

B. 

C. 

D. 

e =
2

√3

e =
√3

2

e >
2

√3

1 < e <
2

√3

https://dl.doubtnut.com/l/_OLDmB0Ae5JwV
https://dl.doubtnut.com/l/_KD9PaFW8K6vA


Answer: C

Watch Video Solution

10. If the tangent and normal to the hyperbola

 at a point cut o� intercepts 

and  respectively on the x-axis, and  and 

respectively on the y-axis, then the value of

 is

A. 

B. 0

x2 − y2 = 4 a1

a2 b1 b2

a1a2 + b1b2

−1

https://dl.doubtnut.com/l/_KD9PaFW8K6vA
https://dl.doubtnut.com/l/_FrMpIPQuNPGA


C. 4

D. 1

Answer: B

Watch Video Solution

11. The rectangular hyperbola xy = 16 and the

circle  meet at a point P in the

�rst quadrant. Equation of the common

tangent to two curves at P is

x2 + y2 = 32

https://dl.doubtnut.com/l/_FrMpIPQuNPGA
https://dl.doubtnut.com/l/_9UOLQKnT3nNB


A. x+y-4=0

B. x+y+4=0

C. x+y-8=0

D. x+y+8=0

Answer: C

Watch Video Solution

12. If hyperbola  passes through

the focus of ellipse  , then �nd

− = 1
x2

b2

y2

a2

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_9UOLQKnT3nNB
https://dl.doubtnut.com/l/_zsgDA2EAlSLL


the eccentricity of hyperbola.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

√3

3/2

√3/2

https://dl.doubtnut.com/l/_zsgDA2EAlSLL


13. Which one of the following is independent

of  for the hyperbola 

A. eccentricity

B. equation of a directrix

C. absicssa of foci

D. abscissa of vertices

Answer: C

Watch Video Solution

(0 < α < π/2)

− = 1
x2

cos2 α

y2

sin2 α

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


14. If  and  are the eccentricities of the

hyperbola and its conjugate hyperbola

respectively then  is equal to

A. 

B. 

C. 1

D. 

Answer: C

Watch Video Solution

e1 e2

+
1

e2
1

1

e2
2

5

4

4
5

1

2

https://dl.doubtnut.com/l/_5jbFhYEIyvWA


15. The normal at  on the hyperbola 

 meets the coordinate axes at A

and B. If O, is u b the origin and e, the

eccentricity of the hyperbola, then

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

P (x1, y1)

− = 1
x2

a2

y2

b2

OA = e2x1

OB = e2x1

OA = e2y1

OB = e2x1

https://dl.doubtnut.com/l/_LyVNWest3yAt


Solved Examples Level 1 Single Correct Answer

Type Questions

1. If the latus rectum of a hyperbola subtend

an angle of  at the other focus, then

eccentricity of the hyperbola is

A. 2

B. 

C. 

60A ∘

√3 + 1
2

2√3

https://dl.doubtnut.com/l/_LyVNWest3yAt
https://dl.doubtnut.com/l/_A8Xx2PfsDtFl


D. 

Answer: D

Watch Video Solution

√3

2. The locus of the foot of the perpendicular

drawn from the origin to any tangent to the

hyperbola  is

A. 

B. 

− = 1
x2

36

y2

16

(x2 + y2)
2

= 36x2 − 16y2

(x2 − y2)
2

= 36x2 − 16y2

https://dl.doubtnut.com/l/_A8Xx2PfsDtFl
https://dl.doubtnut.com/l/_tBdlWZzT0Bpn


C. 

D. 

Answer: A

Watch Video Solution

(x2 + y2)
2

= 36x2 + 16y2

(x2 − y2)
2

= 36x2 + 16y2

3. The locus of the middle points of the

portions of the tangents of the hyperbola.

 included between the axes is

A. 

− = 1
x2

a2

y2

b2

a2x2 − b2y2 = x2y2

https://dl.doubtnut.com/l/_tBdlWZzT0Bpn
https://dl.doubtnut.com/l/_VjhGmGeLe9UI


B. 

C. 

D. 

Answer: C

Watch Video Solution

b2x2 − a2y2 = x2y2

b2x2 − a2y2 = 4x2y2

a2x2 − b2y2 = 4x2y2

4. If the slope of a tangent to the hyperbola

 is  then the eccentricity e

of the hyperbola lies in the interval

− = 1
x2

a2

y2

b2
2√2

https://dl.doubtnut.com/l/_VjhGmGeLe9UI
https://dl.doubtnut.com/l/_WQpQVJZx3U7L


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1, √2

1, 2√2

1, 3

1, 4

5. If  represents a

hyperbola then

+ = 1
x2

λ + 3

y2

2 − λ

https://dl.doubtnut.com/l/_WQpQVJZx3U7L
https://dl.doubtnut.com/l/_MwzPCP6pPTfj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

λ ∈ (2, 3)

λ ∈ ( − 2, 3)

λ ∈ ( − 3, 2)

λ ∈ (2, ∞)

6. The normal to the curve at P(x, y) meets the

x-axis at G. If the distance of G from the origin

is twice the abscissa of P, then the curve is

https://dl.doubtnut.com/l/_MwzPCP6pPTfj
https://dl.doubtnut.com/l/_MDzawgvI5Jir


A. ellipse

B. parabola

C. circle

D. hyperbola or ellipse

Answer: D

Watch Video Solution

7. If the circle  intersects the

hyperbola  in four points ,

, , , then which of

x2 + y2 = a2

xy = c2 P (x1, y1)

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

https://dl.doubtnut.com/l/_MDzawgvI5Jir
https://dl.doubtnut.com/l/_Af8QLJRu0UYw


the following need not hold. 

(a)     

(b)     

(c)     

(d)     

A. 

B. 

C. 

D. 

Answer: D

x1 + x2 + x3 + x4 = 0

x1x2x3x4 = y1y2y3y4 = c4

y1 + y2 + y3 + y4 = 0

x1 + y2 + x3 + y4 = 0

x1 + x2 + x3 + x4 = 0

x1x2x3x4 = y1y2y3y4 = c4

y1 + y2 + y3 + y4 = 0

x1 + y2 + x3 + y4 = 0

https://dl.doubtnut.com/l/_Af8QLJRu0UYw


Watch Video Solution

8. Show that the normal to the rectangular

hyperbola  at the point t meets the

curve again at a point t' such that .

A. 

B. 

C. tt'=1

D. tt'=-1

Answer: B

xy = c2

t3t' = − 1

t3t' = 1

t3t' = − 1

https://dl.doubtnut.com/l/_Af8QLJRu0UYw
https://dl.doubtnut.com/l/_9Slw1VrFc2RO


Watch Video Solution

9. If the normal at P to the rectangular

hyperbola  = 4 meets the axes of x and

y in G and g respectively and C is the centre of

the hyperbola, then 2PC =

A. PG

B. pg

C. Gg

D. none of these

x2 − y2

https://dl.doubtnut.com/l/_9Slw1VrFc2RO
https://dl.doubtnut.com/l/_XCQkSlUaj3bu


Answer: C

Watch Video Solution

10. If  are the eccentricites of the

hyperbla  and the ellipse 

 respectively then

A. 

B. 

C. 

D. none of these

e1, e2

2x2 − 2y2 = 1

x2 + 2y2 = 2

e1 + e2 = 1

e1e2 = 1

e2
1 + e2

2 = 1

https://dl.doubtnut.com/l/_XCQkSlUaj3bu
https://dl.doubtnut.com/l/_GaWZRVYuyhnj


Answer: B

Watch Video Solution

11. The line 2x + y = 1 touches a hyperbola and

passes through the point of intersection of a

directrix and the x-axis. The equation of the

hyperbola is

A. 

B. 

C. 

− = 1
x2

1

y2

3

− = 2
x2

1

y2

3

− = 1
x2

3

y2

1

https://dl.doubtnut.com/l/_GaWZRVYuyhnj
https://dl.doubtnut.com/l/_2kB1Bzgoh5CM


D. 

Answer: A

Watch Video Solution

− = 2
x2

3

y2

1

12. The equation of the hyperbola whose foci

are (-2, 0) and (2,0) and eccentricity is 2 is

given by

A. 

B. 

x2 − 3y2 = 3

3x2 − y2 = 3

https://dl.doubtnut.com/l/_2kB1Bzgoh5CM
https://dl.doubtnut.com/l/_dqohXjl2ok6j


C. 

D. 

Answer: B

Watch Video Solution

−x2 + 3y2 = 3

−3x2 + y2 = 3

13. let the eccentricity of the hyperbola

 be reciprocal to that of the

ellipse  if the hyperbola passes

through a focus of the ellipse then: (a) the

equation of the hyperbola is 

− = 1
x2

a2

y2

b2

x2 + 4y2 = 4.

− = 1
x2

3

y2

2

https://dl.doubtnut.com/l/_dqohXjl2ok6j
https://dl.doubtnut.com/l/_XyIyFmeTtfRB


(b) a focus of the hyperbola is  (c) the

eccentricity of the hyperbola is  (d) the

equation of the hyperbola is 

A. the equation of the hyperbola is

B. a focus of the hypberbola is 

C. the eccentricity of the hyperbola is

D. the equation of the hyperbola is

(2, 0)

√
5

3

x2 − 3y2 = 3

− = 1
x2

3

y2

2

√(3), 0

√5/3

x2 − 3y2 = 3

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


Answer: D

Watch Video Solution

14. If the normal at the point P intersects the

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

hyperbola is

A. 

B. 

C. 

D. 

√
5

2

√
3

2

√2

√3

https://dl.doubtnut.com/l/_XyIyFmeTtfRB
https://dl.doubtnut.com/l/_ShaAs3IUlAkI


Answer: B

View Text Solution

15. The foci of the ellips  and

the hyperbola  coincide

,then the value of  is

A. 9

B. 7

C. 41

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25

b2

https://dl.doubtnut.com/l/_ShaAs3IUlAkI
https://dl.doubtnut.com/l/_GKAzSXYvTMgW


D. 12

Answer: B

Watch Video Solution

16. If the tangents at the point

 to the hyperbola 

 meets the transverse axis at ,

then the distance of  from a focus of the

hyperbola, is

A. 

(a secα, b tanα)

− = 1
x2

a2

y2

b2
T

T

a(e − cosα)

https://dl.doubtnut.com/l/_GKAzSXYvTMgW
https://dl.doubtnut.com/l/_D2WBQEiR1iqK


B. 

C. 

D. 

Answer: A

Watch Video Solution

ab(e + cosα)

a(e + cosα)

√a2e2 + b2 cot2 α

17. The distannce between the tangent to the

hyperbola  =1 parallel to the line y=x

+2 is

−
x2

4

y2

3

https://dl.doubtnut.com/l/_D2WBQEiR1iqK
https://dl.doubtnut.com/l/_iAveFLnWPjij


A. 2

B. 

C. 

D. 1

Answer: C

Watch Video Solution

2√2

√2

18. Find the locus of the middle points of the

normals chords of the rectangular hyperbola

.x2 − y2 = a2

https://dl.doubtnut.com/l/_iAveFLnWPjij
https://dl.doubtnut.com/l/_Q6Hn6tfnEXMK


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(y2 − x2)
3

= 4a2x2y2

(y2 − x2)
2

= 4a2x2y2

(y2 + x2)
3

= 4a2x2y2

(y2 + x2)
2

= 4a2x2y2

19. If y = mx + 6 is a tangent to the hyperbola

he parabola , then the length of the

latus rectum of the parabola is

y2 = 4ax

https://dl.doubtnut.com/l/_Q6Hn6tfnEXMK
https://dl.doubtnut.com/l/_Q758yMjAd1zZ


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

6√
17
20

4√
17
20

24√
17
20

√
17
20

20. P is a point on the hyperbola The tangent

at P meets the transverse axis at T, N is the

foot of the perpendicular from P to the

https://dl.doubtnut.com/l/_Q758yMjAd1zZ
https://dl.doubtnut.com/l/_xHiVbr3tfcco


transverse axis. If O is the origin, then ON.OT is

equal to.

A. 81

B. 49

C. 

D. 

Answer: A

View Text Solution

81

−49

https://dl.doubtnut.com/l/_xHiVbr3tfcco


21. The product of the perpendiculars from the

foci on any tangent to the hyperbol

 is

A. 8

B. 9

C. 16

D. 18

Answer: B

Watch Video Solution

− = 1
x2

64

y2

9

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


22. If the normal at P on the hyperbola meets

the transverse axis at G, S is a foci and the

eccentricity of the hyperbola then SG : SP is

equal to

A. a

B. b

C. e

D. 

Answer: C

View Text Solution

1/e

https://dl.doubtnut.com/l/_lEG2bnLIh2EQ


23. If the chords of contacts of the tangents

from the points (x y,) and  to the

hyperbola  are at right angle,

then  is equal to

A. 

B. 0

C. 6

D. 

(x2, y2)

2x2 − 3y2 = 6

4x1x2 + 9y1y2

−1

−12

https://dl.doubtnut.com/l/_lEG2bnLIh2EQ
https://dl.doubtnut.com/l/_Ni0QAsZBg4lg


Answer: B

View Text Solution

24. 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 the triangle ABC is (A)  (B) 

 (C)  (D) 

x2 − 2y2 − 2√2x − 4√2y − 6 = 0

1 − √
2

3

√ − 1
3
2

1 + √
2

3
√ + 1

3
2

https://dl.doubtnut.com/l/_Ni0QAsZBg4lg
https://dl.doubtnut.com/l/_WyrqCKTbjNBK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 − √
2

3

√ − 1
3

2

1 + √
2

3

√ + 1
3

2

25. Normal at point (5, 3) to the rectangular

hyperbola x y - y - 2 x - 2 = 0 meets the curve at

the point whose coordinates are

https://dl.doubtnut.com/l/_WyrqCKTbjNBK
https://dl.doubtnut.com/l/_hKUo7XCv8gO4


Solved Examples Level 2 Single Correct Answer

Type Questions

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

0, − 2

−1, 0

, −
1

4

10

3

, − 14
3

4

https://dl.doubtnut.com/l/_hKUo7XCv8gO4


1. If  and  be

the ends of a chord of  passing

through the focus (ae,0) then

 is equal to

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

(a secα, b tanα) (a secβ, b tanβ)

− = 1
x2

a2

y2

b2

tan( )tan( )
α

2

β

2

1 + e

1 − e

e + 1

e − 1

1 − e

1 + e

e − 1

e + 1

https://dl.doubtnut.com/l/_CcrY5QwiLvoW


Watch Video Solution

2. Find the equation of the asymptotes of the

hyperbola 

A. 

B. 

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

3x2 + 10xy + 8y2 + 14x + 22y + 11 = 0

3x2 + 10xy + 8y2 − 14x − 22y + 13 = 0

https://dl.doubtnut.com/l/_CcrY5QwiLvoW
https://dl.doubtnut.com/l/_KSnkLTcBtJyA


C. 

D. 

Answer: D

Watch Video Solution

3x2 − 10xy + 8y2 + 14x + 22y + 15 = 0

3x2 + 10xy + 8y2 + 14x + 22y + 15 = 0

3. The product of perpendicular drawn from

any points on a hyperbola  to− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_KSnkLTcBtJyA
https://dl.doubtnut.com/l/_MJEoGbKm7PwA


its asymptotes is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a2b2

a2 + b2

1

(a2) + 1

b2

(1)(a2) − (1)(b2)

a2b2

https://dl.doubtnut.com/l/_MJEoGbKm7PwA


4. If  are the focii of a

hyperbola passing through origin, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(5, 12)  and (24, 7)

√386/12

√386/13

√386/25

√386/38

https://dl.doubtnut.com/l/_gGoD3NRB8ZrO
https://dl.doubtnut.com/l/_qQWWmriL1Mxo


5. The equation of a tangent to the hyperbola

, which

makes an angle  with the transverse axis,

is

A. y=x+2

B. y=x+4

C. x=y+3

D. x+y+2=0

Answer: A

Watch Video Solution

16x2 − 25y2 − 96x + 100y − 356 = 0

π/4

https://dl.doubtnut.com/l/_qQWWmriL1Mxo


6. Let  and 

 where is the point of

intersection of normals at P and Q then k is

equal to

A. 

B. 

C. 

D. 

Answer: D

P (a secθ, b tan θ)

Q(a secϕ, b tanϕ)

a2 + b2

a

−[ ]
a2 + b2

a

a2 + b2

b

−[ ]
a2 + b2

b

https://dl.doubtnut.com/l/_qQWWmriL1Mxo
https://dl.doubtnut.com/l/_QwPOqf2eHKGR


View Text Solution

7. If  is a point on the rectangular hyperbola 

  is its centre and  are

the two foci , then the product 

A. 2

B. 

C. 

D. 

Answer: B

P

x2 − y2 = a2, C S, S'

(SP . S'P ) =

CP 2

CS2

SS2

https://dl.doubtnut.com/l/_QwPOqf2eHKGR
https://dl.doubtnut.com/l/_3dzzBnmvyUiG


Watch Video Solution

8. If p is the length of the perpendicular from a

focus upon the tangent at any point P of the

the ellipse  and r is the distance

of P from the foicus , then  is equal

to

A. 

B. 0

C. 1

+ = 1
x2

a2

y2

b2

−
2a

r

b2

p2

−1

https://dl.doubtnut.com/l/_3dzzBnmvyUiG
https://dl.doubtnut.com/l/_K2QJ6JilPwO1


D. 2

Answer: C

Watch Video Solution

9. A hyperbola having the transverse axis of

length  is confocal with the ellipse 

 . Then its equation is

2 sin θ

3x2 + 4y2 = 12

x2 cos ec2θ − y2 sec2 θ = 1

x2 sec2 θ − y2 cos ec2θ = 1

https://dl.doubtnut.com/l/_K2QJ6JilPwO1
https://dl.doubtnut.com/l/_RWNB4fhke0Wx


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 sin2 θ − y2 cos2 θ = 1

x2 cos2 θ − y2 sin2 θ = 1

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

https://dl.doubtnut.com/l/_RWNB4fhke0Wx


10. If a hyperbola passing through the origin

has  and  as

its asymptotes, then �nd the equation of its

transvers and conjugate axes.

A. x+y-5=0

B. x-7y-5=0

C. x-y-1=0

D. x+y-1=0

Answer: B

Watch Video Solution

3x − 4y − 1 = 0 4x − 3y − 6 = 0

https://dl.doubtnut.com/l/_Wr8ziLKEc7kO


Solved Examples Numerical Answer Type

Questions

Watch Video Solution

1. If the tangent and normal to the rectangular

hyperbola xy=16 at point (8,2) cut o�

intercepts  on the x axis and  on the

y axis then  equals

Watch Video Solution

a1, a2 b1b2

a1a2 + b1b2 + 7/2

https://dl.doubtnut.com/l/_Wr8ziLKEc7kO
https://dl.doubtnut.com/l/_4BnznKJTjDqS


2. A circle meets the rectangular hyperbola xy=

1 at  and  be the distances from

the y axis then minimum value of

 is

View Text Solution

A1A2, A3 A4

d1 + d2 + d3 + d4

3. Let I be the length of the chord of the

hyperbola , whose mid-point is

(4,2), then I equals

Watch Video Solution

x2 − y2 = 8

https://dl.doubtnut.com/l/_YM1jfYIyuipM
https://dl.doubtnut.com/l/_oqkNLV6xJCDC


4. Suppose the normal to the hyperbola xy=4

at (2,2) meets hyperbola again at 

and the normal to the hyperbola xy = 4 at A

meets the hyperbola at B(h, k), then h/4 is

equal to

Watch Video Solution

A(2a, )
2

a

5. Let  be eccentricity of the hyperbola

  

e(λ)

− = 1
x2

a2 + λ

y2

b2 + γ

https://dl.doubtnut.com/l/_oqkNLV6xJCDC
https://dl.doubtnut.com/l/_IfOBaMmr3BcC
https://dl.doubtnut.com/l/_OlErzpEoz400


where  and  if  is least when 

 then  is equal to

View Text Solution

a2 > b2 γ ≥ 1 e(λ)

λ = λ0 λ0

6. If for di�erent values of , the locus of point

of intersection of two straight lines

 is hyperbola with

eccentricity e, then e is equal to

View Text Solution

α

√3ax + ay − 4√3α = 0

https://dl.doubtnut.com/l/_OlErzpEoz400
https://dl.doubtnut.com/l/_xabECMJ2kf5n


7. 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

8. Suppose  if the eccentricity of

the hyperbola  is 

0 < θ <
π

2

x2 − y2 cos ec2θ = 5 √7

https://dl.doubtnut.com/l/_dk3uG3xLinVs
https://dl.doubtnut.com/l/_lbCwT18CT5ZU


times the eccentricity of the ellipse

 then  is equal to ________

Watch Video Solution

x2 cos ec2θ + y2 = 5 θ

9. Suppose equation of a hyperbola H is f

distance between two parallel tangents of

slope 3 is 4, then value of b is

View Text Solution

https://dl.doubtnut.com/l/_lbCwT18CT5ZU
https://dl.doubtnut.com/l/_CVjHk5qnJNd7


10. Ellipse  If the

extremities of the latus rectum of the with

positive ordinates lie on the parabola

, then length of the transverse

axis of ellipse is

Watch Video Solution

+ = 1, (a > b),
x2

a2

y2

b2

x2 = 3(y + 3)

11. Let a hyperbola passes through the focus of

the ellipse . The transverse and

conjugate axes of this hyperbola coincide with

− = 1
x2

25

y2

16

https://dl.doubtnut.com/l/_lTg5sJxadeKb
https://dl.doubtnut.com/l/_6ijuw0dKLt3X


Exercise Concept Based Single Correct Answer

Type Questions

the major and minor axes of the given ellipse,

also the product of eccentricities of given

ellipse and hyperbola is 1, then

Watch Video Solution

1. If e is the eccentricity of the hyperbol and r

is the radius of the circle

https://dl.doubtnut.com/l/_6ijuw0dKLt3X
https://dl.doubtnut.com/l/_7gBVp9eAdhj3


, then the value

of er is equal to

A. 

B. 

C. 2

D. 3

Answer: c

View Text Solution

x2 + y2 − 6x − 18y + 87 = 0

2√3

2/√3

https://dl.doubtnut.com/l/_7gBVp9eAdhj3


2. If  and  are two values of m for which

the line y =  is a tangent to the

hyperbola  then the value of 

 is equal to

A. 

B. 

C. 0

D. 9

Answer: a

Watch Video Solution

m1 m2

mx + 2√5

− = 1
x2

4

y2

16
∣
∣
∣
m1 +

∣
∣
∣

1

m2

8

3

10

3

https://dl.doubtnut.com/l/_h7bRaUQhAlT1


Watch Video Solution

3. Distance between the directrices of the

hyperbola  =1 is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

−
x2

49

y2

16

√65

7

49

√65

√33

4

98

√65

https://dl.doubtnut.com/l/_h7bRaUQhAlT1
https://dl.doubtnut.com/l/_da4qW7tdNooB


4. If A line with slope m touches the hyperbola

 =1 and the parablola  then

the value of  is equal to

A. 29

B. 21

C. 25

D. 4

Answer: c

Watch Video Solution

−
x2

25

y2

4
y2 = 20x

25m4 − 4m2

https://dl.doubtnut.com/l/_da4qW7tdNooB
https://dl.doubtnut.com/l/_HxIz4rsqonJd


5. If length of the transverse axis of a

hyperbola is 8 and its eccentricity is 

then the length of a latus rectum of the

hyperbola is

A. 1

B. 2

C. 

D. 

√5/2

2√5

8/√5

https://dl.doubtnut.com/l/_HxIz4rsqonJd
https://dl.doubtnut.com/l/_NERl6GY2ClNX


Answer: b

Watch Video Solution

6. A tangent to the hyperbola at P and y-axis at

Q. Lines PR and QR are drawn such that OPRQ

is a rectangle (where O is the origin), then R

lies on

A. 

B. 

C. 

+ = 1
4

x2

2

y2

+ = 1
2

x2

4

y2

+ = 1
2

x2

4

y2

https://dl.doubtnut.com/l/_NERl6GY2ClNX
https://dl.doubtnut.com/l/_Daljdnbj8XWS


D. 

Answer: d

View Text Solution

− = 1
4

x2

2

y2

7. If  and 

where  be two distainct points on

the hyperbola then the ordinate of the point

of intersection of the normals at p and Q is

A. 

P (3 secθ, 2 tan θ) Q(3 secϕ, 2 tanϕ)

θ + π =
ϕ

2

11/3

https://dl.doubtnut.com/l/_Daljdnbj8XWS
https://dl.doubtnut.com/l/_FQVguceJh1tR


B. 

C. 

D. 

Answer: d

Watch Video Solution

−11/3

13/2

−13/2

8. A common tangent to  and 

 is

A. 

x2 − 2y2 = 18

x2 + y2 = 9

y = 2x + 3√5

https://dl.doubtnut.com/l/_FQVguceJh1tR
https://dl.doubtnut.com/l/_AsJ39lLspsBQ


B. 

C. 

D. 

Answer: b

Watch Video Solution

y = √2x + 3√3

y = 2x + 3√7

y = √2x + 3√5

9. If the foci of the ellipse  and

the hyperbola coincide then  equals

A. 5

+ = 1
x2

16

y2

b2

b2

https://dl.doubtnut.com/l/_AsJ39lLspsBQ
https://dl.doubtnut.com/l/_jDTVSDhq7fXO


B. 7

C. 9

D. 1

Answer: b

View Text Solution

10. Tangents drawn from the point  to

the hyperbola  make angles 

and  with the -axis. If , then 

(c, d)

− = 1
x2

a2

y2

b2
α

β x tanα tanβ = 1

c2 − d2 =

https://dl.doubtnut.com/l/_jDTVSDhq7fXO
https://dl.doubtnut.com/l/_SJbHIUXNOlE1


A. 73

B. 55

C. 64

D. 9

Answer: a

Watch Video Solution

11. If the vertex of a hyperbola bisects the

distance be tween its centre and the

corresponding focus, then the ratio of the

https://dl.doubtnut.com/l/_SJbHIUXNOlE1
https://dl.doubtnut.com/l/_qwrdgFwbST2V


square of its conjugate axis to the square of

half the distance between the foci is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

4/3

4/√3

2/√3

3/4

https://dl.doubtnut.com/l/_qwrdgFwbST2V


12. If the chords of contact of the tangents

from two points to the hyperbola

 are at right angles then 

 is equal to

A. 

B. 0

C. 

D. 1

Answer: b

View Text Solution

4x2 − 5y2 = a2

16x1x2 + 25y1y2

−1

a2

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


View Text Solution

13. If two perpendicular tangents are drawn

from a point  to the hyperbola 

, then the locus of  is

A. a pair of straight line

B. a circle

C. a parabola

D. an ellipse

Answer: a

(α, β)

x2 − y2 = 16 (α, β)

https://dl.doubtnut.com/l/_lVOqYYjoNNeZ
https://dl.doubtnut.com/l/_fMGxaXkSVlgd


Watch Video Solution

14. If  represent a

hyperbola then

A. 

B. 

C. 

D.  or 

Answer: d

Watch Video Solution

+ = 1
x2

a + 7

y2

5 − a

a > 5

a < − 7

a < 5

a < − 7 a > 5

https://dl.doubtnut.com/l/_fMGxaXkSVlgd
https://dl.doubtnut.com/l/_MJaQx6SQUtF5


15. If  is the eccentricity of the hyperbola 

 and  is the eccentricity of the

hyperbola  then

A. 

B. 

C. 

D. 

Answer: c

e1

− = 1
x2

36

y2

49
e2

− = − 1
x2

36

y2

49

e1e2 = 1

= 1
e1

e2

+ = 1
1

e2
1

1

e2
2

e2
1 + e2

2 = 1

https://dl.doubtnut.com/l/_MJaQx6SQUtF5
https://dl.doubtnut.com/l/_COD7GlCV4r86


Exercise Level 1 Single Correct Answer Type

Questions

Watch Video Solution

1. The line  touches the

hyperbola  =1 at the point

A. 

B. 

C. 

D. 

4√2x − 5y = 40

−
x2

100

y2_

64

10, 8√2

10, 8√2

20, 8√2

(20)√3,
8

√3

https://dl.doubtnut.com/l/_COD7GlCV4r86
https://dl.doubtnut.com/l/_d4auGLZL5JAi


Answer: b

Watch Video Solution

2. The line  is a normal

to the hyperbola  at the points

A. 

B. 

C. 

D. 

9√3x + 12y = 234√3

− = 1
x2

81

y2

36

18, 6√3

9√2, 6

9√3, 6

,
18

√3

6

√3

https://dl.doubtnut.com/l/_d4auGLZL5JAi
https://dl.doubtnut.com/l/_qw3dIiQuB8Lt


Answer: a

Watch Video Solution

3. If latus recturn of the ellipse

 is  then 

 is equal to

A. 

B. 

C. 

D. 

x2 tan2 α + y2 sec2 α = 1
1

2

α(0 < α < π)

2√cotα

2√tanα

2√tanα
3 / 2

2√cot α
3 / 2

https://dl.doubtnut.com/l/_qw3dIiQuB8Lt
https://dl.doubtnut.com/l/_Erf15baBtvlI


Answer: c

Watch Video Solution

4. The angle between the asymptotes of the

hyperbola  is

A. 

B. 

C. 

D. 

− = 1
x2

a2

y2

b2

b

a

1

e

a

be

√1 −
1

e2

https://dl.doubtnut.com/l/_Erf15baBtvlI
https://dl.doubtnut.com/l/_ziFCWmToLqSR


Answer: d

Watch Video Solution

5. Asymptotes of the hyperbola 

are

A. 

B. 2,3

C. 

D. 0,0

xy = 4x + 3y

2, 3/2

3/2, 2

https://dl.doubtnut.com/l/_ziFCWmToLqSR
https://dl.doubtnut.com/l/_2O5yu16BVnVC


Answer: c

Watch Video Solution

6. The curve described parametrically by

 , and 

represents. a pair of straight lines (b) an

ellipse a parabola (d) a hyperbola

A. a pari of straight lines

B. an ellipse

C. a parabola

x = t2 + t + 1 y = t2 − t + 1

https://dl.doubtnut.com/l/_2O5yu16BVnVC
https://dl.doubtnut.com/l/_FmUb2NWztmJN


D. a hyperbola

Answer: c

Watch Video Solution

7. The point  lies on the hyperbola 

 for

A. all real values of t

B. 

C. 

(at2, 2bt)

− = 1
x2

a2

y2

b2

t2 = 2 + √5

t2 = 2 − √5

https://dl.doubtnut.com/l/_FmUb2NWztmJN
https://dl.doubtnut.com/l/_qfyeCpNeAc98


D. no real value of t

Answer: b

Watch Video Solution

8. If the coordinates of four concyclic point on

the rec tangular hyperbola xy =  are i=1,2,3,4

then

A. 

B. 

c2

t1t2t3t4 = − 1

t1t2t3t4 = 1

https://dl.doubtnut.com/l/_qfyeCpNeAc98
https://dl.doubtnut.com/l/_IZb8bB0lqSsX


C. 

D. 

Answer: b

View Text Solution

t1t3 = t2t4

t1t2t3t4 = c2

9. The eccentricity of a rectangular hyperbola,

is

A. 2

B. √2

https://dl.doubtnut.com/l/_IZb8bB0lqSsX
https://dl.doubtnut.com/l/_wmtRaTMF0v0J


C. 

D. none of these

Answer: b

Watch Video Solution

2 + √2

10. If  the eccentricities of a hyperbola

and its conjugate, prove that 

A. 

B. 0

eande'

+ = 1.
1

e2

1

e'2

−1

https://dl.doubtnut.com/l/_wmtRaTMF0v0J
https://dl.doubtnut.com/l/_55HrWW0eFOZZ


C. 1

D. none of these

Answer: c

Watch Video Solution

11. Foci of the rectangular hyperbola are

 the equation of the hyperbola is

A. 

B. 

( ± 7)

x2 − y2 = 49

x2 − y2 = 98

https://dl.doubtnut.com/l/_55HrWW0eFOZZ
https://dl.doubtnut.com/l/_fuUZbMtK5mTl


C. 

D. none of these

Answer: c

View Text Solution

2x2 − 2y2 = 49

12. The is a point P on the hyperbola

 such that its distance from the

right directrix is the average of its distance

from the two foci. Then the x-coordinate of P is

− = 1
x2

16

y2

6

https://dl.doubtnut.com/l/_fuUZbMtK5mTl
https://dl.doubtnut.com/l/_AfWzqLuagWn6


A. 

B. 

C. 

D. none of these

Answer: a

Watch Video Solution

4√2, 3

4√3, 3√2

4√5, 6

13. The normal at a point P to the parabola

 is parallel to the tangent at 

to the hyperbola nd meets the axis of the

y2 = 4x Q√2, 2

https://dl.doubtnut.com/l/_AfWzqLuagWn6
https://dl.doubtnut.com/l/_gVoA14oB25om


parabola at If 5 is the focus of the parabola,

area of the triangle PSR in sq. units is

A. 

B. 

C. 

D. 

Answer: c

View Text Solution

9√2

10√2

18√2

20√2

https://dl.doubtnut.com/l/_gVoA14oB25om


14. The di�erence between the length 2a of

the trans verse axis of a hyperbola of

eccentricity e and the length of its latus

rectum is

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

2a∣∣3 − e2∣∣

2a∣∣2 − e2∣∣

2a∣∣e
2 − 1∣∣

a∣∣2e
2 − 1∣∣

https://dl.doubtnut.com/l/_grCz8DW6Ncfd


Watch Video Solution

15. The locus of the point of intersection of the

tangents to the hyperbol which are at right an

gles i

A. 

B. 

C. 

D. none of these

Answer: d

x2 + y2 = 20

x2 − y2 = 20

x2 + y2 = 52

https://dl.doubtnut.com/l/_grCz8DW6Ncfd
https://dl.doubtnut.com/l/_7TbBYfX3qX7j


View Text Solution

16. If the asymptotes of the hyperbola

perpendicular to the asymptotes of the

hyperbola =1 then

A. 

B. 

C. 

D. a-b=1

Answer: a

−
x2

49

y2

b2

7a ± 6b = 0

6a + 7b = 0

a2 − b2 = 1

https://dl.doubtnut.com/l/_7TbBYfX3qX7j
https://dl.doubtnut.com/l/_J3NpDq0bec5G


View Text Solution

17. P and Q are two points on the rectangular

hyperbola  such that the abscissa of

P and Q are the roots of the equations

. Equation of the chord

joining P and Q is

A. 

B. 

C. 

xy = C 2

x2 − 6x − 16 = 0

16x − c2y = 6c2

c2x − 16y = c2

c2x − 16y = 6c2

https://dl.doubtnut.com/l/_J3NpDq0bec5G
https://dl.doubtnut.com/l/_MnSaCcnxp0iW


D. 

Answer: c

Watch Video Solution

c2x − 16y = 6c2

18. Normal at (3, 4) to the rectangular

hyperbola x y - y - 2 x - 2 = 0 meets the curve

again at the points

A. 1,2

B. 2,3

https://dl.doubtnut.com/l/_MnSaCcnxp0iW
https://dl.doubtnut.com/l/_s61IGr7h8PrB


C. 

D. none of these

Answer: c

View Text Solution

−1, 0

19. Find the locus of the-mid points of the

chords of the circle , which are

tangent to the hyperbola 

A. 

x2 + y2 = 16

9x2 − 16y2 = 144

(x2 − y2)
2

= 16x2 − 9y2

https://dl.doubtnut.com/l/_s61IGr7h8PrB
https://dl.doubtnut.com/l/_Fx5Ln7vQgysm


B. 

C. 

D. 

Answer: c

Watch Video Solution

(x2 + y2)
2

= 9x2 − 16y2

(x2 + y2)
2

= 16x2 + 9y2

(x2 − y2)
2

= 16x2 + 9y2

20. If the eccentricity of the hyperbola is 

and the distance between the foci is 12 then

 is equal to (3/5)  where k is equal to

√5

b2 − a2 k2

https://dl.doubtnut.com/l/_Fx5Ln7vQgysm
https://dl.doubtnut.com/l/_UTNfKo8sIoMD


A. 5

B. 3

C. 2

D. 6

Answer: d

Watch Video Solution

21. If the extremities of the latus rectum of the

hyperbola with positive coordinates lie on the

parabola , then length of thex2 = 3(y + 3)

https://dl.doubtnut.com/l/_UTNfKo8sIoMD
https://dl.doubtnut.com/l/_OvNjzI4AH5mN


latus rectum of the hyperbola when its

eccentricity is  is

A. 3

B. 6

C. 12

D. none of these

Answer: c

Watch Video Solution

√3

https://dl.doubtnut.com/l/_OvNjzI4AH5mN


22. The locus of the point of intersection of

the lines

(where t is a parameter) is a hyperbola whose

eccentricity is:

A. 0

B. 7

C. 3

D. 4

Answer: b

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

https://dl.doubtnut.com/l/_YQ13LW86PybP


Watch Video Solution

23. The angle between the asymptotes of the

hyperbola , is

A. 4x-3y=0

B. 3x-4y=0

C. 3x+4y=0

D. 4x+3y=0

Answer: b

− = 1
x2

16

y2

9

https://dl.doubtnut.com/l/_YQ13LW86PybP
https://dl.doubtnut.com/l/_kj77npxWZ6hn


Watch Video Solution

24. The parametric equation 

repersents

A. a parabola

B. an ellipse

C. a hyperbola

D. a rectangular hyperbola

Answer: d

x = a(secθ + tan θ), y = b(secθ − tan θ)

https://dl.doubtnut.com/l/_kj77npxWZ6hn
https://dl.doubtnut.com/l/_jWboDsiw6tGX


Watch Video Solution

25. If a normal to the hyperbola 

having equal positive intercepts on the axes is

a tangent to the ellipse  then

the distance between the foci of the hyperbola

 is

A. 

B. 

C. 

x2 − 4y2 = 4

− = 1
x2

a2

y2

b2

− = 1
x2

a2

y2

b2

10

√3

5

√3

10√3

https://dl.doubtnut.com/l/_jWboDsiw6tGX
https://dl.doubtnut.com/l/_WHFjisOO4Q6C


Exercise Level 2 Single Correct Answer Type

Questions

D. 

Answer: a

View Text Solution

5√3

1. Locus of the mid-point of the chord of the

hyperbola which is a tangent to the circle

 isx2 + y2 = c

https://dl.doubtnut.com/l/_WHFjisOO4Q6C
https://dl.doubtnut.com/l/_OwWXh3UE9C2P


A. 

B. 

C. 

D. 

Answer: a

View Text Solution

( − ) = c2( + )
x2

a2

y2

b2

x2

a4

y2

b4

( − ) = c2( − )
x2

a2

y2

b2

x2

a4

y2

b4

( − ) = c2( + )
x2

a2

y2

b2

x2

a4

y2

b2

( − ) = c2( + )
x2

a4

y2

b4

x2

a4

y2

b4

2.  xy =  and  : xy =  are two

di�erent hyper bolas. From a point on 

tangents are drawn to . Area of the triangle

H1 CA2 H2 k2

H1

H2

https://dl.doubtnut.com/l/_OwWXh3UE9C2P
https://dl.doubtnut.com/l/_eeQ35C9HWURA


formed by the chord of contact and the

asymptote to  is

A. 

B. 

C. 

D. none of these

Answer: c

View Text Solution

H2

k2

c2

k

c2

2k4

c2

https://dl.doubtnut.com/l/_eeQ35C9HWURA


3.  are respectively the eccentricites of

the hfyperbola  and the

ellipse  if 

and  then  is equal to

A. 

B. 

C. 

D. none of these

Answer: c

View Text Solution

e1, e2

x2 − y2 cos ec2θ = 5

x2 cos ect2θ + y2 = 5 0 < θ < π/2

e1 = √7 θ

π

4

π

6

π

3

https://dl.doubtnut.com/l/_P85rjRYurf6I


View Text Solution

4. If  is an angle between the two asymptotes

of the hyperbola  then 

is equal to

A. 

B. 

C. 

D. 

Answer: c

θ

− = 1
x2

a2

y2

b2

cos(θ)

2

b

√a2 + b2

ab

√a2 + b2

a

√a2 + b2

√
a − b

a + b

https://dl.doubtnut.com/l/_P85rjRYurf6I
https://dl.doubtnut.com/l/_vPPpwE0SB7cX


View Text Solution

5. A and B are two points on the hyperbola O

is the centre. If OA is perpendicular to OB then

 is equal to

A. 

B. 

C. 

D. 

Answer: b

+
1

(OA)
2

1

(OB)
2

+
1

a2

1

b2

−
1

a2

1

b2

−
1

b2

1

a2

a2 + b2

https://dl.doubtnut.com/l/_vPPpwE0SB7cX
https://dl.doubtnut.com/l/_tpZwEjaH1nnh


View Text Solution

6. The coordinates of a point common to a

directrix and an asymptote of the hyperbola

 are

A. 

B. 

C. 

D. 

− = 1
x2

25

y2

16

( , )
25

√41

20

3

( , )
20

√41

−25

√41

( , )
25

3

20

3

( , )
−25

√41

20

41

https://dl.doubtnut.com/l/_tpZwEjaH1nnh
https://dl.doubtnut.com/l/_hrbBjV8OS1ij


Answer: d

Watch Video Solution

7. If the normals at P, Q, R on the rectangular

hyperbola xy = c2 intersect at a point S on the

hyperbola, then centroid of the triangle PQR is

at

A. it meets the conjugate hyperbola in

imaginary points

https://dl.doubtnut.com/l/_hrbBjV8OS1ij
https://dl.doubtnut.com/l/_BbQzAqiuO4RO


B. the conjugate diameter meets the given

hyperbola in real points

C. the conjugate diameter meets the

conjugate hyperbola in imaginary points

D. none of these

Answer: b

View Text Solution

https://dl.doubtnut.com/l/_BbQzAqiuO4RO


8. If a diameter of a hyperbola meets the

hyperbola in real points then

A. 

B. 

C. 

D. 

Answer: a

View Text Solution

3x2 + 4y2 − 6x − 8y + 4 = 0

3x2 + 4y2 − 2x − 8y + 4 = 0

4x2 + 3y2 − 8x − 6y + 4 = 0

4x2 + 3y2 − 8x − 2y + 4 = 0

https://dl.doubtnut.com/l/_VLVVSlIDyN9n
https://dl.doubtnut.com/l/_8yu130R0FWqc


9. 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.

A. x=h,y=k

B. x=-h,y=-k

C. x=h,y=k

D. x=-k,y=-h

Answer: b

1

2

P( , 1)
1

2

x2 − y2 = 1

x2 + y2 = 1

https://dl.doubtnut.com/l/_8yu130R0FWqc


Watch Video Solution

10. Find the equation of the asymptotes of the

hyperbola .

Watch Video Solution

xy = hx + ky

11. A normal to the hyperbola 

has equal intercepts on the positive x- and y-

axis. If this normal touches the ellipse

− = 1
x2

4

y2

1

https://dl.doubtnut.com/l/_8yu130R0FWqc
https://dl.doubtnut.com/l/_uY4ChA2U5n2F
https://dl.doubtnut.com/l/_qugtGS7cO9qR


 , then  is equal to 5 (b)

25 (c) 16 (d) none of these

Watch Video Solution

+ = 1
x2

a2

y2

b2
a2 + b2

12. A rectangular hyperbola of latus rectum 2

units pass es through (0,0) and has S(l, 0) as

one of its foci. The other focus lies on a circle

of diameter

View Text Solution

https://dl.doubtnut.com/l/_qugtGS7cO9qR
https://dl.doubtnut.com/l/_9cOl7rfRqW1a


13. Let H be a hyperbola of eccentricity 3. A

normal to the hyperbola meets the transverse

axis and the con jugate axis at P and Q,

respectively. If locus of mid point of PQ is a

hyperbola of eccentricity elt then er is equal to

View Text Solution

14. Tangent at point P  to the

hyperbola meets the auxiliary circle of the

(a secθ, b tan θ)

https://dl.doubtnut.com/l/_Xc8EdZLdx6oD
https://dl.doubtnut.com/l/_p2DwngTfju0o


hyper bola at points whose ordinates are 

and , then  is equal to

Watch Video Solution

y1

y2 4b tan θ
y1 + y2

y1y2

15. If two tangents drawn from the point (2, a)

to the hyperbola are at right angles, then 

equal to

View Text Solution

a

https://dl.doubtnut.com/l/_p2DwngTfju0o
https://dl.doubtnut.com/l/_yowYIDmdQKDq


16. The locus of a point whose chord of

contact with respect to the circle 

is a tangent to the hyperbola  is a/an

ellipse (b) circle hyperbola (d) parabola

Watch Video Solution

x2 + y2 = 4

xy = 1

17. If eccentricity of the hyperbola 4 and y = mx

+ c is a tangent to the hyperbola H, then least

positive integral value of m is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_6YW9XFs76rLG
https://dl.doubtnut.com/l/_hTyZLqmohyIT


Question From Previous Years Aieee Jee Main

Papers

18. Asymptotes of a rectangular hyperbola are

x = 5 and y = 4. If the hyperbola passes through

(6, 8) and length of its latus rectum is I, then I

is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_hTyZLqmohyIT
https://dl.doubtnut.com/l/_rzqgqihqJPew


1. If the foci of the ellipse  and

the hyperbola  coincide,

then �nd the value

A. 5

B. 7

C. 9

D. 1

Answer: b

Watch Video Solution

+ = 1
x2

16

y2

b2

− =
x2

144

y2

81

1

25

https://dl.doubtnut.com/l/_uTyN11uHMxBq


2. The locus a point  moving under the

condition that the line  is a

tangent to the hyperbola  is (A)

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

circle

A. a parabola

B. a hyperbola

C. an ellipse

D. a circle

P (α, β)

y = αx + β

− = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_uTyN11uHMxBq
https://dl.doubtnut.com/l/_EO0hRgzvI0ZN


Answer: b

Watch Video Solution

3. The normal to a curve at P(x, y) meets the x-

axis at G. If the distance of G from the origin is

twice the abscissa of P, then the curve is a (1)

ellipse (2) parabola (3) circle (4) hyperbola

A. ellipse

B. parabola

C. circle

https://dl.doubtnut.com/l/_EO0hRgzvI0ZN
https://dl.doubtnut.com/l/_bLybpc03ZWP5


D. hyperbola

Answer: a

Watch Video Solution

4. For the hyperbola `; (0

A. eccentricity

B. directrix

C. abscisae of vertices

D. abscissae of foci

− = 1
x2

cos2 α

y2

sin2 α

https://dl.doubtnut.com/l/_bLybpc03ZWP5
https://dl.doubtnut.com/l/_waVvL22J8DHX


Answer: d

Watch Video Solution

5. The equation of the hyperbola whose foci

are (-2, 0) and (2,0) and eccentricity is 2 is

given by

A. 

B. 

C. 

D. 

x2 − 3y2 = 3

3x2 − y2 = 3

−x2 + 3y2 = 3

−3x2 + y2 = 3

https://dl.doubtnut.com/l/_waVvL22J8DHX
https://dl.doubtnut.com/l/_ZdBiq010ivwC


Answer: b

Watch Video Solution

6. A tangent to the hyperbola meets x-axis at P

and y-axis at Q. Lines PR and QR are drawn

such that OPRQ is a rectangle (where O is the

origin) then R lies on

A. 

B. 

C. 

+ = 1
4

x2

2

y2

− = 1
2

x2

4

y2

+ = 1
2

x2

4

y2

https://dl.doubtnut.com/l/_ZdBiq010ivwC
https://dl.doubtnut.com/l/_fROwn4lKJI1O


D. 

Answer: d

View Text Solution

− = 1
4

x2

2

y2

7. A common tangent to the conics

 is

A. 

B. 

C. 

x2 = 6y and 2x2 − 4y2 = 9

x − y =
3

2

x + y = 1

x + y =
9

2

https://dl.doubtnut.com/l/_fROwn4lKJI1O
https://dl.doubtnut.com/l/_ckoQbOQqiUZL


D. 

Answer: a

Watch Video Solution

x − y = 1

8. If  and 

where  be two distainct points on

the hyperbola then the ordinate of the point

of intersection of the normals at p and Q is

A. 

P (3 secθ, 2 tan θ) Q(3 secϕ, 2 tanϕ)

θ + π =
ϕ

2

11

3

https://dl.doubtnut.com/l/_ckoQbOQqiUZL
https://dl.doubtnut.com/l/_tqetUtn0mwOR


B. 

C. 

D. 

Answer: d

Watch Video Solution

11

3

13

2

−
13

2

9. The tangent at an extremity (in the �rst

quadrant) of latus rectum of the hyperbola

 meets -axis and -axis at − = 1
x2

4

y2

5
x y A

https://dl.doubtnut.com/l/_tqetUtn0mwOR
https://dl.doubtnut.com/l/_AtBq6wFeUJjj


and  respectively. Then 

where  is the origin, equals:

A. 

B. 

C. 4

D. 

Answer: a

Watch Video Solution

B (OA)2 − (OB)2,

O

−
20

9

16

9

−
4
3

https://dl.doubtnut.com/l/_AtBq6wFeUJjj


10. An ellipse passes through the foci of the

hyperbola,  and its major and

minor axes lie along the transverse and

conjugate axes of the hyperbola respectively. If

the product of eccentricities of the two conics

is  then which of the following points does

not lie on the ellipse?

A. 

B. 

C. 

9x2 − 4y2 = 36

,
1

2

√3, 0

, √3
√39

2

√13,
1

2

√3

2

https://dl.doubtnut.com/l/_zZUJ5xXH25i6


D. 

Answer: c

Watch Video Solution

, √6
√13

2

11. The eccentricity of the hyperbola whose

length of the latus rectum is equal to 8 and

the length of its conjugate axis is equal to half

of the distance between its foci, is : (1)  (2) 

 (3)  (4) 

A. 

4
3

4

√3

2

√3
√3

4
3

https://dl.doubtnut.com/l/_zZUJ5xXH25i6
https://dl.doubtnut.com/l/_9OdfFVE6FCtU


B. 

C. 

D. 

Answer: c

Watch Video Solution

4

√3

2

√3

√3

12. A hyperbola whose transverse axis is along

the major axis of the conic,  and

has vertices atthe foci of this conic. If the

+ = 4
x2

3

y2

4

https://dl.doubtnut.com/l/_9OdfFVE6FCtU
https://dl.doubtnut.com/l/_10rzYJV76hYz


eccentricity of the hyperbola is , then which

of the following points does NOT lie on it?

A. 

B. 0,2

C. 

D. 

Answer: c

Watch Video Solution

3

2

√5, 2√2

5, 2√3

√10, 2√3

https://dl.doubtnut.com/l/_10rzYJV76hYz


13. Let a and b respectively be the semi-

transverse and semi-conjugate axes of a

hyperbola whose eccentricity satis�es the

equation . If  is a

focus and  is the corresponding

directrix of this hyperbola, then  is

equal to

A. 

B. 

C. 5

9e2 − 18e + 5 = 0 S(5, 0)

5x = 9

a2 − b2

−7

−5

https://dl.doubtnut.com/l/_d0m6bImhSjVl


D. 7

Answer: a

Watch Video Solution

14. The locus of the point of intersection of

thestraight lines

, is

A. an ellipse with essentircity 

B. an ellipse with length of major axis 6

tx − 2y − 3t = 0, x − 2ty + 3 = 0(t ∈ R

2/√5

https://dl.doubtnut.com/l/_d0m6bImhSjVl
https://dl.doubtnut.com/l/_KIHTMmyOOvcU


C. a hyperbola with eccentricity 

D. a hyperbola with the length of conjugate

axis 3

Answer: d

Watch Video Solution

√5

15. A hyperbola passes through the point

 and has foci at  Then the

tangent to this hyperbola at  also passes

through the point :  (2) 

P(√2, √3) ( ± 2, 0).

P

(√3, √2)

https://dl.doubtnut.com/l/_KIHTMmyOOvcU
https://dl.doubtnut.com/l/_hxPDgQsz2JYu


 (3)  (4) 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

( − √2, − √3) (3√2, 2√3)

(2√2, 3√3

−√2, − √3

3√2, 2√3

2√2, 3√3

√3, √2

https://dl.doubtnut.com/l/_hxPDgQsz2JYu


16. Tangents are drawn to the hyperbola

 at the points P and Q. If these

tangents intersect at the point T(0,3) then the

area (in sq units) of  is

A. 

B. 

C. 

D. 

Answer: d

Watch Video Solution

4x2 − y2 = 36

△ PTQ

54√3

60√3

36√3

45√3

https://dl.doubtnut.com/l/_dvNNJASNo0Jo


Watch Video Solution

17. If the tangent drawn to the hyperbola

 intersect the co-ordinate axes at

the distinct points A and B, then the locus of

the mid-point of AB is:

A. 

B. 

C. 

D. 

4y2 = x2 + 1

4x2 − y2 − 16x2y2 = 0

4x2 − y2 + 16x2y2 = 0

4x2 − y2 + 16x2y2 = 0

4x2 − y2 − 16x2y2 = 0

https://dl.doubtnut.com/l/_dvNNJASNo0Jo
https://dl.doubtnut.com/l/_CDaVQrHOUneB


Answer: d

Watch Video Solution

18. If a hyperbola has length of its conjugate

axis equal to 5 and the distance between its

foci is 13, then the eccentricity of the

hyperbola is

A. 

B. 2

C. 

13/12

13/6

https://dl.doubtnut.com/l/_CDaVQrHOUneB
https://dl.doubtnut.com/l/_PkyssxsBBwDO


D. 

Answer: a

Watch Video Solution

13/8

19. Equation of a common tangent to the

parabola  and the hyperbola xy=2 is

A. x+y+1=0

B. x-2y+4=0

C. x+2y+4=0

y2 = 4x

https://dl.doubtnut.com/l/_PkyssxsBBwDO
https://dl.doubtnut.com/l/_TcgwB1cUd6ay


D. 4x+2y+1=0

Answer: c

Watch Video Solution

20. Let . If the eccentricity of the

hyperbola  is greater ten

2, then the length of its latus rectum lies in

the interval,

A. 

0 < θ <
π

2

− = 1
x2

cos2 θ

y2

sin2 θ

3, ∞

https://dl.doubtnut.com/l/_TcgwB1cUd6ay
https://dl.doubtnut.com/l/_sW3kvrBNSndh


B. 

C. 2,3

D. 

Answer: a

Watch Video Solution

3/2, 2

1, 3/2

21. The equation of tangent to hyperbola

 which is parallel to 

is (a)  (b)  (c) 

 (d) 

4x2 − 5y2 = 20 x − y = 2

x − y + 3 = 0 x − y + 1 = 0

x − y = 0 x − y − 3 = 0

https://dl.doubtnut.com/l/_sW3kvrBNSndh
https://dl.doubtnut.com/l/_xUIVVZHZbxto


A. x-y+1=0

B. x-y+7=0

C. x-y+9=0

D. x-y-3=0

Answer: a

Watch Video Solution

22. A hyperbola has its centre at the origin,

passes through the point (4, 2) and has

https://dl.doubtnut.com/l/_xUIVVZHZbxto
https://dl.doubtnut.com/l/_TnwqnsaNGMTq


transverse axis of length 4 along the x-axis.

Then the eccentricity of the hyperbola is

A. x-y+1=0

B. x-y+7=0

C. x-y+9=0

D. x-y-3=0

Answer: d

Watch Video Solution

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


23. Let

,

where . Then S represents:

A. a hyperbola whose eccentricity is

 when 

B. an ellispe whose eccentricity is 

when 

C. a hypberbla whose eccentricity is 

when 

S = {(x, y) ∈ R2 : − = 1}
y2

1 + r

x2

1 − r

r ≠ ± 1

2

√1 − r
0 < r < 1

√2

r + 1

0 < r < 1

√2

r + 1

0 < r < 1

https://dl.doubtnut.com/l/_eCxwDoXISOz9


Question From Previous Years B Architecture

Entrance Examination Papers

D. an ellipse whose eccentricity is 

when 

Answer: b

Watch Video Solution

1

√r + 1

0 < r < 1

1. If  is a double ordinate of the hyperbola 

 such that  is an

PQ

− = 1
x2

a2

y2

b2
OPQ

https://dl.doubtnut.com/l/_eCxwDoXISOz9
https://dl.doubtnut.com/l/_v0I9s7rrFJYr


equilateral triangle,  being the center of the

hyperbola, then �nd the range of the

eccentricity  of the hyperbola.

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

O

e

e =
2

√3

e =
√3

2

e >
2

√3

1 < e <
2

√3

https://dl.doubtnut.com/l/_v0I9s7rrFJYr
https://dl.doubtnut.com/l/_wMTx6DXhlwzH


2. If the tangent and the normal to a

rectangular hyperbola , at a point ,

cuts o� intercepts  on the x- axis

and  on the y- axis, then  is

equal to

A. 

B. 0

C. 4

D. 1

Answer: b

xy = c2

a1  and a2

b1b2 a1a2 + b1b2

−1

https://dl.doubtnut.com/l/_wMTx6DXhlwzH


Watch Video Solution

3. A common tangent to  and 

 is

A. 

B. 

C. 

D. 

Answer: b

Watch Video Solution

x2 − 2y2 = 18

x2 + y2 = 9

y = 2x + 3√5

y = √2x + 3√3

y = 2x + 3√7

y = √2x + 3√5

https://dl.doubtnut.com/l/_wMTx6DXhlwzH
https://dl.doubtnut.com/l/_iHZzG3OO8QxN


4. If the point R divides the line segment

joining the point (2, 3) and

 internally in the

ratio 2 :3 , then the locus of R is

A. an ellipse length of whose major axis is

12.

B. an ellipse length of whose major axis is

8.

(2 tan θ, 3 secθ), 0 < θ <
π

2

https://dl.doubtnut.com/l/_iHZzG3OO8QxN
https://dl.doubtnut.com/l/_PCc26WUxpBYG


C. a hyperbola length of whose transverse

axis is 12.

D. a hyperbola length of whose transverse

axis is 8

Answer: c

Watch Video Solution

5. The foci of a hyperbola coincide with the

foci of the ellipse . If the+ = 1
x2

25

y2

9

https://dl.doubtnut.com/l/_PCc26WUxpBYG
https://dl.doubtnut.com/l/_ZnPZevalLzsA


eccentricity of the hyperbola is , then the

equation of the tangent of this hyperbola

passing through the point  is

A. 3x-2y=0

B. 2x-3y+10=0

C. x-2y+8=0

D. 2x-y-2=0

Answer: d

Watch Video Solution

2

(4, 6)

https://dl.doubtnut.com/l/_ZnPZevalLzsA
https://dl.doubtnut.com/l/_HIgEOjV3atkQ


6. Which one of the following points does not

lie on the normal to the hyperbol  =1

drawn at the point 

A. 

B. 

C. 

D. 

Answer: a

Watch Video Solution

+
x2

16

y2

9

(8, 3√3)

10,
1

√3

13,
1

√3

12,
1

√3

11, √3

https://dl.doubtnut.com/l/_HIgEOjV3atkQ
https://dl.doubtnut.com/l/_DZJja7szaqoq


7. Let  . If the eccentricity of the

hyperbola  is 

times the eccentricity of the ellipse

 then  is equal to

A. 

B. 

C. 

D. 

Answer: b

View Text Solution

θ ∈ (0, π/2)

x2 cos2 θ − y2 = 6 cos2 θ √3

x2 + y2 cos2 θ = 3θ cos2 θ θ

π/6

π/4

cos − 1(1/√3)

π/3

https://dl.doubtnut.com/l/_DZJja7szaqoq


8. If any tangent to the parabola 

intersects the hyperbola xy = 2 at two points P

and Q, then the mid point of line segment PQ

lies on a parabola with axis along:

A. x-axis and focus on positive x-axis

B. y-axis and focus on positive y-axis

C. x-axis and focus on negative x-axis

D. y-axis and focus on negative y-axis

x2 = 4y

https://dl.doubtnut.com/l/_DZJja7szaqoq
https://dl.doubtnut.com/l/_iL2WCEPqNzXD


Answer: c

Watch Video Solution

https://dl.doubtnut.com/l/_iL2WCEPqNzXD

