32.Find the equation of the hyperbola with

(a) Vertices (5, 0), foci (7, 0)

Ans:

2 2

The vertices and the foci both lies on the x— axis so the hyperbola is of the form x_2 - z_2 =1.
a

The vertex is given as (#a, 0), so on comparinga = 5.

bz
The foci is given as (xae, 0), so on comparingae = 7. Heree = 1/ 1 + — s eccentricity. On squaring
\/ a
both the sides,

= a?e* = 49

>ad>+b* =49

=25+ b> =49
= b0 =24

x2 y2
Therefore, th ti fthe h bolai ———=1).
ererore e equation o e yperoals<25 4 >

(b) Vertex at (0, +7),e = g

Ans:



2 2

X
Here the vertex lies on the y axis so the hyperbola is of the form Z—z - = 1.
a

The vertices is given as (0, +b), so on comparing b = 7.

2
a 4
The eccentricity is givenase = /1 + b_2 Sincee = 3 so on squaring both the sides,

16

2 _ 10

> e 9
=>1+£_1_6
P9

e _7

49 9

343

2 _ O

=>a = 9

2 9 2
Therefore, the equation of the hyperbola is Yy _ 2 =1]).
' 49 343

(c) Foci at (0, i\/E), passing through (2, 3)

Ans:

2 x2

R 1.

Here the foci lies on the y axis so the hyperbola is of the form

The foci is given as (0, +be), so on comparing be = /10.

2
/ a
The eccentricity isgivenase = /1 + b_2 So on squaring both the sides,

= b%e? =10



=>a*+b*=10..(1)
Since, the hyperbola passes through the point (2, 3), so this point will satisfy the equation.

il

:>b2

4
— a_2 =1
= 9a? — 4b* = a*b? ... (2)

Solving equations (1) and (2) gives a> = Sand b = 5.

y2 x2
Therefore, the equation of the hyperbola is <? ~ 5 = 1).



