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Class XI : Maths
Chapter 10 : Conic Sections

Questions and Solutions | Exercise 10.4 - NCERT Books

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the

] 5

X _]f'_
latus rectum of the hyperbola ¢ ¢

Answer

4 i ¥ 3

X
The given equation is |5 ¢

—lor -2 =1
F . )

On comparing this equation with the standard equation of hyperbola i.e., & - X , we
obtaina =4 and b = 3.
We know that a + b* = 2.
ot =4 +3 =25
= =3
Therefore,
The coordinates of the foci are (£5, 0).
The coordinates of the vertices are (£4, 0).
Eccentricity, e = R

a 4

2b° 2x9 9

Length of latus rectum = ;" = 4 T 5

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the

»oox
latus rectum of the hyperbola g~ 57

Answer

"_j F ¢ -
The given equation is 9 27 3 [JE_T)
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On comparing this equation with the standard equation of hyperbola i.e., # b , we
obtain a = 3 and ' = V27

We know that a® + b% = 2.

Lot =3 +(J2?): =9+27=36

=c=0

Therefore,

The coordinates of the foci are (0, £6).

The coordinates of the vertices are (0, £3).

.. c 6
Eccentricity, e=—=—=2
a
26 2x27
= = - = I 8
Length of latus rectum o <

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 9y? - 4x* = 36

Answer

The given equation is 9y* - 4x*> = 36.

It can be written as

9y? - 4x* = 36
Or, £_£=]
4 9
Or, ;——; -1 (1)

On comparing equation (1) with the standard equation of hyperbola i.e., & b’ , we
obtaina =2 and b = 3.
We know that a® + b = 2.

n=449=13

-3
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Therefore,

The coordinates of the foci are

The coordinates of the vertices are

. c 13
Eccentricity, e=—=

a 2

Length of latus rectum a4

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 16x* - 9y? = 576

Answer

The given equation is 16x?> - 9y? = 576.

It can be written as

16x> - 9y? = 576

Yo
36 o4
.'{': 1-':

= ——==1 el ]
6 8’ 1)

On comparing equation (1) with the standard equation of hyperbola i.e., a b , we
obtaina = 6 and b = 8.

We know that a + b* = 2.

st =36+64=100

= =1l

Therefore,

The coordinates of the foci are (10, 0).

The coordinates of the vertices are (£6, 0).

- c 10
Eccentricity, e=—=-—=

a 6

n

L
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_2h° 2x64 64

Length of latus rectum @ 6 3

Question 5:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 5y - 9x* = 36

Answer

The given equation is 5y° - 9x* = 36.

V: e

(o

Vv Y
= = T = ]
Js
}IJ - 1l2 i
On comparing equation (1) with the standard equation of hyperbola i.e., a b , we
6

obtain a = ‘E and b = 2.
We know that a® + b? = 2.
.3 5
L.

5 5

56 2414

Vs s

.

T

2?]

0,
Therefore, the coordinates of the foci are[

0
The coordinates of the vertices are[

214
Eccentricity, ¢ = —=— =

a |ﬁ“ 3
k\EJ
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Length of latus rectum

Question 6:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 49y? - 16x> = 784

Answer

The given equation is 49y? - 16x°> = 784.

It can be written as

49y? - 16x%> = 784

| L

Or, —="—=
16 49
_J': .'{':
Or, —- S =] el
4 T { }
yox i
On comparing equation (1) with the standard equation of hyperbola i.e., a b , we

obtaina=4and b =7.
We know that a® + b? = 2.

ot =16+49 =65
— x-'I'E
Therefore,

(ih £/65)

The coordinates of the foci are .

The coordinates of the vertices are (0, £4).
. S (%

Eccentricity, e = — = ——

a 4
_2h° 2x49 49

Length of latus rectum o 4 2
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Find the equation of the hyperbola satisfying the give conditions: Vertices (£2, 0), foci
(£3, 0)

Answer

Vertices (£2, 0), foci (£3, 0)

Here, the vertices are on the x-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the vertices are (£2, 0), a = 2.

Since the foci are (£3, 0), c = 3.

We know that a + b* = 2.

L2 4h =3

h'=9-4=5

Thus, the equation of the hyperbola is 4 5

Find the equation of the hyperbola satisfying the give conditions: Vertices (0, £5), foci
(0, £8)

Answer

Vertices (0, £5), foci (0, £8)

Here, the vertices are on the y-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the vertices are (0, £5), a = 5.
Since the foci are (0, £8), c = 8.
We know that a* + b? = %
5 +b =
h” =64-25=39
pooa

Thus, the equation of the hyperbola is 25 39

Class X1 Maths www.esaral.com 6
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Find the equation of the hyperbola satisfying the give conditions: Vertices (0, £3), foci
(0, £5)

Answer

Vertices (0, £3), foci (0, £5)

Here, the vertices are on the y-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the vertices are (0, £3), a = 3.

Since the foci are (0, £5), c = 5.

We know that a + b* = 2.

~3% 4+ b? = 52

=>b*=25-9=16

2 2
¥ x
1

Thus, the equation of the hyperbola is 9 16 .

Find the equation of the hyperbola satisfying the give conditions: Foci (£5, 0), the
transverse axis is of length 8.

Answer

Foci (£5, 0), the transverse axis is of length 8.

Here, the foci are on the x-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the foci are (£5, 0), c = 5.

Since the length of the transverse axisis 8, 2a = 8 = a = 4.
We know that a + b* = 2.

~4% + p? = 57

=>b*=25-16=9

2 J,:
_ =1
Thus, the equation of the hyperbola is 6 9

Class X1 Maths www.esaral.com 7
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Find the equation of the hyperbola satisfying the give conditions: Foci (0, £13), the
conjugate axis is of length 24.

Answer

Foci (0, £13), the conjugate axis is of length 24.

Here, the foci are on the y-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the foci are (0, £13), c = 13.

Since the length of the conjugate axis is 24, 2b = 24 => b = 12.
We know that a* + b* = %

wa? + 122 = 132

= a’ =169 - 144 = 25

3

¥ X

Thus, the equation of the hyperbola is 25 144

(ﬂﬁ, 0)

Find the equation of the hyperbola satisfying the give conditions: Foci , the
latus rectum is of length 8.

Answer
(ﬂﬁ, 0)

Here, the foci are on the x-axis.

Foci , the latus rectum is of length 8.

Therefore, the equation of the hyperbola is of the form a b

+3J5. 0
Since the foci are ( J_ ], c= ﬂ"ﬁ .

Length of latus rectum = 8

-

. 2h° _g
a

— bh" =4a

Class X1 Maths www.esaral.com 8
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We know that a* + b* = %
~a’+ 4a = 45
>a’+4a-45=0
>a’+9-5a-45=0
=>(@+9)(@-5)=0
>a=-9,5

Since a is non-negative, a = 5.
~b®>=4a=4x5=20

x Vv

Thus, the equation of the hyperbola is 25 20

Find the equation of the hyperbola satisfying the give conditions: Foci (£4, 0), the latus
rectum is of length 12

Answer

Foci (£4, 0), the latus rectum is of length 12.

Here, the foci are on the x-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the foci are (x4, 0), c = 4.

Length of latus rectum = 12

2h°
— =12
o

= b =ba

We know that a + b* = 2.
~a’+ 6a =16
>a’+6a-16=0
>a’+8a-2a-16=0
>@+8)((@-2)=0
>a=-8,2

Since a is non-negative, a = 2.
“b*=6a=6x2=12

Class X1 Maths www.esaral.com 9
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Thus, the equation of the hyperbola is 4 -~

Question 14:

Find the equation of the hyperbola satisfying the give conditions: Vertices (£7, 0),
4

g==
3

Answer

e =

e | s

Vertices (£7, 0),

Here, the vertices are on the x-axis.

Therefore, the equation of the hyperbola is of the form a b
Since the vertices are (£7,0),a = 7.
4

g==
It is given that 3

¢ 4 [ c}
S — = — e=—
a3 a

c 4
= —=—
T 3
28

= r=—
3

We know that a® + b? = 2.

L (8Y
3

::.v.l'f:E 49
9

. 784-441 343
:}b“: = 9

a

X 9y

Thus, the equation of the hyperbola is 49 343
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Question 15:

0.
Find the equation of the hyperbola satisfying the give conditions: Foci (
passing through (2, 3)

Answer
(0. £i0)

Here, the foci are on the y-axis.

Foci , passing through (2, 3)

N
yo_x
Therefore, the equation of the hyperbola is of the form & &

0, £10

Since the foci are( +J_], c= "'ﬁ .

We know that a% + b? = 2.

~a’+b*>=10

>b>=10-a°..(1)

Since the hyperbola passes through point (2, 3),
L

=1 ~(2)

From equations (1) and (2), we obtain
9 4 1

a (I[’J u:]

i*){lﬂ—f:?)—ﬂlcr? fJ'?[H.:'—CF?}

= 90-94" —44’ =104° — &

= a'—23a’ +90=0

—a' —18a" —5a" +90 =0

= a*(a*~18)-5(a*~18)=0
=(a’-18)(a*-5)=0

—a’ =18or5

In hyperbola, ¢ > a, i.e., ¢ > a°

~a*=5

>bh?=10-a*=10-5=5

Class X1 Maths www.esaral.com 11
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