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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 11 Conic Sections

Exercise 11.4

In each of the Exercises 1 to 6, find the coordinates of the foci, and the vertices, the

eccentricity and the length of the latus rectum of the following hyperbolas.

-

-
i i

1.2 Y
16 ©
. . oy . Xy
Ans. Given: Equation of hyperbola —_ = -1 intheform —__ — -~ _ —1
16 9 a &

Since, the foci and vertices of the hyperbola lies on x — axis.
~a =16

= g=4and 42 =@

. Coordinates of foci are | +¢_ (]
= (5.0
Coordinates of vertices are | T, (0]

= (4.0
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.. .. € &
Eccentricity |g|=—=—
a4
I P
Length of latus rectum = = == ? = E units
D
a P
2 V¥ 4
° 27
. : vox . ¥y 2
Ans. Given: Equation of hyperbola = " —1 isin the form P
3 b

Since, the foci and vertices of the hyperbola lies on y- axis.

= g=3and 3° =27

= p=3.3

oot =at+h?

= ' =9+27=36

= c=6

" Coordinates of foci are (0, %c |
= (0,%6)

Coordinates of vertices are (0. ta |

= (0,13)

.
Eccentricity ¢ |=—=—=12
A
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25° 2% 27 .
Length of latus rectum = = _ =18 units

a 3

3.0y —4x? =36

Ans. Given: Equation of hyperbola 9 J,-: —4y* =36

— QL — i =1 (divide both sides of equation by 36)
36 36

= Y _£=1 in the form 1’ _'T: =1
4 9 a b

Since, the foci and vertices of the hyperbola lies on }' —axis.

= ¢’ =4+9=13

:;“czx,-"ﬁ

. Coordinates of foci are (0. %c |

= (0,213 ]
Coordinates of vertices are |}, +a |
= (0,42

V13

Eccentricity (g) = £_
S

| R
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257 2x9 .
Length of latus rectum = =——_ — =9 units
¥
a d

4. 16x" — 9y =576

Ans. Given: Equation of hyperbola 16x* —9y° =576

— 16 _9}' —1 (divide both sides of equation by 576)
376 576

= i_-}.‘ =1 in the form I: _J'.: =1
36 64 a b

Since, the foci and vertices of the hyperbola lies on x — axis.
La =36

= g=6 and h* =4

— bh=8

Lel=gt4bT

= ¢* =36+64=100

== ¢ =10

. Coordinates of foci are ( £¢, 0]
= (£10.0)
Coordinates of vertices are ['_ic:g D_'I

= (6.0

. ¢ 10
Eccentricity [g|=—=—
a6

d | L
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25 ":x:rS—l 64

Length of latus rectum = — —_ units

a 6 3

5.5y —0x" =36

Ans. Given: Equation of hyperbola % J,-: — 0y =36

—, 33*' 9 X Z—  =1(divide both sides of eqaution by 36)
36 36
'L': -,f 2 -
jHﬁ _1 1mtheform']"—lﬁ:l
a b

_-

Since, the foci and vertices of the hyperbola lies on V' —axis.

.36
B — -
3
6 .
—a= and h- =4
NS
= b=12
ct=a*+b
. 36 )
:.-':’I:‘:T —1:T
3 3
56
= c=,]—
J

. Coordinates of foci are (). *¢ |

.-" {6 '\'-\.I
— EI + |

-
" -
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Coordinates of vertices are (). ta |

56
3 456 214
6 3

267 2x4 2xdx.f5 45
= = 6 = 3 units

Length of latus rectum = 6
a / i
5

6. 4917 —16x" =784
Ans. Given: Equation of hyperbola 49 J,-: —16x* =784

— 2937 16X _ (divide both sides of eqaution by 784)

784 T84
=+ _* —1 in the form ;_Lzl
16 49 a b
Since, the foci and vertices of the hyperbola lies on }' —axis
La' =16

= g=4and 3% =49

= b=T7
ct=a’+ b

= ' =16+49 =65

= ¢ =~J6%
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. Coordinates of foci are () £¢ |

= (0, +/65 |

Coordinates of vertices are (). e |

= (0.%4)

&
L

Eccentricity [¢) = £

a 4
267 2x49 49

Length of latus rectum = = = _" units
a 4 2

In each of the Exercises 7 to 15, find the equation of the hyperbola satisfying the given

conditions.

7. Vertices (£2.0], foci (£3.0]

Ans. Given: The vertices [ 2. ()] lie on x— axis.

-

X3

-
s

.. The equation of hyperbola in standard formis = — = _ —1
a b

" (£a,0) = (£2.0)

—a=2

Foci (tae,0) = (£3.0]

= ge=273
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Also 3 — aﬁ—ﬂr—ﬂxﬁz,j—

x e
Therefore, the required equation of hyperbolais -7 = 7 . =1
120 (V5]
= Y
4 5
8. Vertices (), £3), foci (0. =8
Ans. Given: The vertices [ (), =5 lie on } —axis.
The equation of hyperbola in standard form is = .ﬂ _ =1
a b
(0.1a)=(0,£5)
—a=3
Foci (0.%ae) = (0,18
= ge=%anda=5
8
=3
- . 164 . 439
AlSO j — gafet —1 = 5 ;—1 =3x 2 =af30
) 5
.. =
w :1

Therefore, the required equation of hyperbolais - .-2 : 2
517 (39

2 2
= < _ 1.

3

-

[ -
L
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9. Vertices (0, %3], foci (0, =5

]
|

Ans. Given: The vertices [ (), =3 lie on } —axis

w
=

a b

.. The equation of hyperbola in standard form is

S (0.£a) = (0.£3)

= a=3
Foci ((0.zae) = (0.5

25
l=3x—=4

Also p = gnfg’ =1 = 3 ' 3
23

w

=1

Therefore, the required equation of hyperbola is

- =
i

- ¥ _* _q
9 16

10. Foci [ £5.0 ], the transverse axis is of length 8.

Ans. Given: The foci { =50 lie on x — axis.

Ve
v_—-h:].

.. The equation of hyperbola in standard form is ——_ —
a

. Length of transverse axis: 2g =58
9/15
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—a=4
Foci (tae,0) =(15.0]
= ge=>5
= ntzf=3=i
a 4
- 25 3
Also = gafes —1 = 4, | ——-1=4x—=3
16 -
X" _ Ve -1

Therefore, the required equation of hyperbola is

-
&

— X ¥ _
16 9

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

Ans. Given: The foci (), =13 lie on V —axis.
- i

.. The equation of hyperbola in standard form is 1'_ -
a b

.. Length of conjugate axis: 25 =24
= b=12
Foci : (£¢,0)
=(25.0)c=5

Also £ = g7 + 47

= (13) =a " +(12)
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= g° =169—-144 = 25

[ ]
[ )

x

-

Therefore, the required equation of hyperbola is P =1
25 12y
= _* _.
25 144
12. Foci | ﬂ'\E 0 | _ the latus rectum is of length 8.
Ans. Given: The foci [ £3+/5.0 | lie on x— axis.

=1

X

.. The equation of hyperbola in standard formis —__ —
2 7

. Foci [._it'.zlj_.] = |ﬂ\ED|

= ﬁ=3«.E

2
Length of latus rectum: i =8
a

= b'=4q

Also ¢% = g° + h°

= (35| =a’+4a
= a'+4a-45=0
= (a+9)(a—-5)=0

= a=-9a=5[4g =—9 not possible]
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= g =125
Length of latus rectum: 4? = 44

= Bl =4x5=20

. | =
-

Therefore, the required equation of hyperbola is *_F 1.
25 20

13. Foci | 4.0}, the latus rectum is of length 12.

Ans. Given: The foci [ 34, (] lie on x — axis.

2 2
.. The equation of hyperbola in standard form is 1‘_ _L

i

a

=1

. Foci (£e,0)=(24.0]

— c=4
2
Length of latus rectum: ——_ =172
a
= b’ =6a

Also ¢ = g% + 4

= ['_—1_]: =a’+6a

= g’ +6a-16=0

= (a+8)(a-2)=0

— a=—8 a=2[g = -8 not possible]
> a=2

= g'=4
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Length of latus rectum: 3* = g4

= b =6x2=12

Therefore, the required equation of hyperbola is * Y _ 1.
4 12
) e e 4
14. Vertices | 7.0 ).e = —
Ans. Given: The vertices | =7 (] lie on x— axis.
.. The equation of hyperbola in standard form is 1‘_ _1_ =1
HJ. T -

. Vertices (*a. 0] = (7.0

= a=
4
g =—
3
c 4
= —=—
a 3
4
= —=—
T3
28
= C=—
3

- :E__m:ﬂ
9 9
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- -
& a

X ¥V
Therefore, the required equation of hyperbola is [. - .I: - ¥l y =
. 0

v Oyt
== _____~ —

49 343

15. Foci | 0. 2410 | _ passing through (2, 3).

Ans. Given: The foci | 0, £4f10 | lie on V —axis.

= =
i

.. The equation of hyperbola in standard form is 1’_ -
a b

. Foci ['_L'Lin:_'] = |[:|i"~"":m |

:3‘ {'_:-\,'I']E

Also £ =g +4°

= (JI0) =a* +5°

-

= p*=10—-g°

Since given hyperbola passes through (2, 3)

22

a0

SR,
a  10—a
9(10-a" | —4a’ ,
a*(10-a']
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= 9(10-a’|-4a” =a’ (10-a"

= g*—23a"+90=0

= " —18¢" —5a* +90 =0
:;(af—lsuaf—i}=m

= g’ =18,a' =5

L hi=10—=g* = 10—18 = —8& [which is not possible]

And p°=10-g* =10-5=5

Therefore, the required equation of hyperbola is yo_x _ 1.
535
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