EXERCISE 114

Question 1:
Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus

> 2

X ¥

rectum of the hyperbola 16 9 B

e £ 2 2

A F e A K g
The given equation is 16 9 or 4 3’
P b
On comparing this equation with the standard equation of hyperbolai.e., Q7 , we obtain

a=4 and b=3

We know that, ¢* =a” +b°

Hence,
=l =4 4+3?
=% ¢’ =25
= i)
Therefore,

The coordinates of the foci are (iS*U)

The coordinates of the vertices are (i4,0)

¢ 3

Eccentricity, a 4
£ x99
Length of latus rectum o 4 2

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

-

}-’2 2

rectum of the hyperbola 9 27 -

2
1.’2 x2

9 2 ' —

Yy X 1 % (\/ﬁ)

The given equationis 9 27  or
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On comparing this equation with the standard equation of hyperbolai.e., a> b> , we obtain
a=3 and b=+27

We know that, ¢* =a’ +5b°

Hence,
2

=c?=3"+ (\/E )

= c2=9+27

=’ =36

SR
Therefore,
The coordinates of the foci are (0= ﬂ’)
The coordinates of the vertices are (0=i3)

Coe=S201
Eccentricity, a 3
2h°  2x27
i 2 — ] 8

Length of latus rectum  « 3

Question 3:
Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus

rectum of the hyperbola 9" —4x’ =36

The given equation is 9y° —4x” =36
It can be written as

9y? —4x* =36
L
4 9
y: X
T = 1
2¢ & ( )
yo_x_
On comparing equation (1) with the standard equation of hyperbola, i.e., @ »* ,we obtain
a=2and b=3

We know that, ¢* =a’ +5b°

Hence,
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= =243

=ct=4+9
= =13
= c=+/13

Therefore,

(0,2v13)

The coordinates of the foci are

The coordinates of the vertices are (0>i2)

Eccentricity, a 2

_2%_2x9 g
Length of latus rectum  « 2
Question 4:

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

rectum of the hyperbola 16x” —9y” =576

The given equation is 16x> —9y* =576
It can be written as
16x* -9y =576

2 2

<V,
36 64
.'(32 1»/'2
= Y- Z —, = ] N ]
6 & ( )
L
On comparing equation (1) with the standard equation of hyperbola, i.e., * 5*> ,we obtain

a=6 and h=8

We know that, ¢’ =a” +b’

Hence,
=’ =6 +§°

= ¢’ =36+64
=2 =100
ﬂtﬁ‘:]ﬂ

Therefore,
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The coordinates of the foci are (th,O)

The coordinates of the vertices are (iﬁ,())

~c 10 5
Eccentricity, a 6 3
_20* _2x64 64
Length of latusrectum &« 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

The given equation is 5y° —9x* =36
It can be written as

5% —9x% =36
2 2
Y ¥
5) ¢
5
y X
J5
y_x_
On comparing equation (1) with the standard equation of hyperbola, i.e., a> »* , we obtain
b
J5 and b=2

We know that, a” +b”" = ¢’

Hence,
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Therefore,

2\@}

[01 ;
The coordinates of the foci are V5

ot
The coordinates of the vertices are J5

2J14
)
T [6 \‘ "3
Eccentricity, V5 )

20°  2x4 45

a { 6) 3
Length of latus rectum NG

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

rectum of the hyperbola 49y° —16x’ =784

Solution:

The given equation is 49y° —16x° =784
It can be written as
49y* —16x” =784

49y* —16x* =784

2 2

= 2 —£=1
16 49

2 2

V X
— ——=1 |
= 43 ?3 ()



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

2 2

¥y X

On comparing equation (1) with the standard equation of hyperbola, i.e., @ b
a=4and b=7

, we obtain

We know that, a’ +b* =¢°

Hence,
= =(4)" +(7)
=c?=16+49
=c? =65
=c=65
Therefore,

o,i\/E)

The coordinates of the foci are (

The coordinates of the vertices are (01 i4)

S -
Eccentricity, a 4

2 _2x49 49

Length of latus rectum T 4 4 2

Question 7:

Find the equation of the hyperbola satistfying the given conditions: Vertices (2.0) , Foci (3,0)

Vertices (ﬂ?o), Foci (£3,0)
Here, the vertices are on the ix-axis.

xZ y2 _

Therefore, the equation of the hyperbola is of the form & B

Since the vertices are (£2,0) ,a=2

Since the foci are (3,0) ,c=3

We know that, a’ +b” = ¢’

Hence,
=2*+b* =3’
—=b'=9-4

—=h'=5
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2 2
XY

Thus, the equation of the hyperbolais 4 5

Question 8:

Find the equation of the hyperbola satisfying the given conditions: Vertices (0,£5) , Foci (0,48)

Vertices (0=i5), Foci (0,%8)
Here, the vertices are on the y-axis.

=

y© X

e o]

Therefore, the equation of the hyperbola is of the form «* »°
Since the vertices are (0> £5) , a=35

Since the foci are (0:+8) ,c=8

We know that, a° +b” =¢°

Hence,
=5 +b* =§
= b’ =64-25
= h* =39

2 2
y X

Thus, the equation of the hyperbolais 25 39 h

Question 9:

Find the equation of the hyperbola satisfying the given conditions: Vertices (0.43) , Foci (0,£5)

lut

Vertices (U=i3), Foci (0,£5)
Here, the vertices are on the y-axis.

yo_X _q

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

Since the vertices are(oa +3) ,a=3

Since the foci are (0-+5) ,c=5

We know that, a’ +b" =¢°
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Hence,
=32+ =5
=b"=25-9
=h* =16

2 £

y. X

Thus, the equation of the hyperbolais 9 16 B

Question 10:

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

Foci (iS,U)’ the transverse axis is of length 8.
Here, the foci are on the x-axis.

o

X iy

L7 Cay ¢

Therefore, the equation of the hyperbola is of the form «® 4° .

Since the foci are (£5.0) ,c=5
Since the length of the transverse axis is 8,
Then,

=20 =3

=a=4
We know that, a” +b" =¢’

HEnCe.
S AR = 5°
=b'=25-16

—h* =9

X y=]

Thus, the equation of the hyperbolais 16 9

Question 1

Find the equation of the hyperbola satisfying the given conditions: Foci (0,+13) , the conjugate
axis is of length 24.
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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 @ B

Since the foci are (0,i13), c=13
Since the length of the transverse axis is 24,
Then,

=2b=24
=b=12

We know that, a’ +b” =¢°

Hence,
=a’+122=13*
=a’=169-144
—a’ =25

2 2
y  x

Thus, the equation of the hyperbola is 25 144 &

Question 12

inE,o)

Find the equation of the hyperbola satisfying the given conditions: Foci (
rectum is of length 8.

, the latus

Foci (ﬂﬁ,()) , the latus rectum is of length 8
Here, the foci are on the x-axis.

xE y2 _

Therefore, the equation of the hyperbola is of the form & B

Since the foci are (ﬂ Js, 0) ,c=235

Since the length of latus rectum is 8

Then,
= & =8

a
= b’ =4q
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We know that, a’ +b* =¢°

Hence,
=a’ +4a=45
=a’+4a—-45=0
=a’ +9%a-5a-45=0
=a(a+9)-5(a+9)=0
= (a+9)(a-5)=0

=a=-9,5

Since a is non-negative, a =35

Therefore,
= b’ =4a
= b* =4x5
= 5" =20

2 2
P 4

Thus, the equation of the hyperbola is 25 20 &

Question 13:

Find the equation of the hyperbola satisfying the given conditions: Foci (t4»0), the latus
rectum is of length 12.

AUl .

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 «

Since the foci are (+4.0) ,c=4
Since the length of latus rectum is 12
Then,
2b°
e, D

a

12

= b’ =6a

We know that, a’ +b* =¢°
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Hence,
=a +6a=16
=a +6a-16=0
=a"+8a-2a-16=0
=a(a+8)-2(a+8)=0
= (a+8)(a-2)=0

=>a=-8,2
Since @ is non-negative, a =2
Therefore,

= b’ =6a

b=l

=h* =12

5

Xy

B M 1

Thus, the equation of the hyperbolais 4 12 B

Question 14:

Find the equation of the hyperbola satisfying the given conditions: Vertices (

4
) : e=—
Vertices (ﬂ= 0) , 3
Here, the foci are on the x-axis.
k>

Therefore, the equation of the hyperbola is of the form @

Since the vertices are (+7-0) ,a=7

4
3% e=—
It is given that 3
Hence,
c 4
=De=—=—
a 3
¢ 4
= —=—
7 3
28
=c=—
3

We know that, a’ +b” =¢°

+7,0) ¢

3.
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Therefore,
=7 +b" = [ﬁj
3

784

=b=—-49
9
2 = 18444l
=% _2H
9

r % _

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

(o,i\/ﬁ)

Find the equation of the hyperbola satisfying the given conditions: Foci , passing

through (2.3)

Foci (O,i\/ﬁ) , passing through (2,3)
Here, the foci are on the y-axis.

2 2

y X

AN S

Therefore, the equation of the hyperbola is of the form «* 5

Since the foci are (O,i\/E) ,C= V10,
We know that, ¢’ +b" =¢°

Hence,
=a+b* =10
=b"=10-a" (1)

Since the hyperbola passes through point (2,3)
9 4

L.y -(2)

a b

From equations (1) and (2) , we obtain
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In hyperbola,
Therefore,

9 4
a 10-a*
=9(10-a")-4a" =a*(10-a*)
=90-9a° —4a’ =10a" - a'
=a'-23a"+90=0
=a'-18a"-5a>+90=0
=a’(a’-18)-5(a’ -18)=0
= (a*-18)(a* -5)=0

1

—a*=180r5

c>a,ie., ¢’ >a

=a*=5
=b"=10-a’
S =10-5
= h*=5

2 2

y X

Thus, the equation of the hyperbolais 5 5
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