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Exercise 11.4 Page: 262

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 hyperbolas.

x2 y2
1. ——==1
16 9
Solution: ,
. 22 X“y
The given equationis > _Y _; or=—-L1-=1.
: | 16 9 4 3F
X2 2
On comparing this equation with the standard equation of hyperbola i.e., — = =1, we

QD
%<

obtaina=4and b= 3.

We known that a2 = b? + ¢2.

S CC=4+3F =25

=Cc=5

Therefore,

The coordinates of the foci are (5, 0).
The coordinates of the vertices are (4, 0).
5

Eccentricity, e = €2
a 4

Length of latus rectum = & = :%
a

Solution:

The given equation is - =lor = - =1

2
On comparing this equation with the standard equation of hyperbola i.e., y X

2
o =1, we
obtaina=3and b= \/f

We known that a = b? + c2.
R +(\/ﬁ)z ~9+27=36

=Cc=6
The coordinates of the foci are (0, £6).
The coordinates of the vertices are (0, £3).

Eccentricity, e S 5. 2
a 3
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2
Length of latus rectum = 207 = 2X327 =
a

18

3:
9y? - 4x? = 36

Solution:

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

9y? — 4x? =36

or, . X (1)

2

2
y_2 - X—2 we obtain
b

On comparing equation (1) with the standard equation of hyperbola i.e.,
a

a=2andb=3.

We know that a2 + b? = ¢2.

-.¢*=4+9=13

=c =13

Therefore,
The coordinates of the foci are (O, i@)

The coordinates of the vertices are (0, J_r2) .

Eccentricity, e = Gl
a

2
Length of latus rectum = 27 = % =9
a

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

Solution:
The given equation is 16x? — 9y? = 576.
It can be written as

16%2 — 9y? = 576
Xy
36 64
X2 2

:g—;’—zzl (1
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X2 y2
On comparing equation (1) with the standard equation of hyperbola i.e., — Y =1, we
a

obtaina=6and b =38.
We know that a2 + b? = ¢2,
-.C*=36+64=100
=c=10
Therefore,
The coordinates of the foci are (10, 0).
The coordinates of the vertices are (£6, 0).
Eccentricity, e =L 10 = >
a 6 3

2x64 64

6 3

2b?
Length of latus rectum = — =
a

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

Solution:
The given equation is 5y? — 9x? = 36.
y2 X2
5
y2 X2
= -—=1 ..(1
5
y2 X2
On comparing equation (1) with the standard equation of hyperbola i.e., Po =1, we
a
6
obtaina= — and b = 2.
NG
We know that a2 + b? = ¢2.
¢l = 36, 4.
5 5

_ [58 214
@ J5

Therefore, the coordinates of the foci are [O,J_r
6

2%_4}

The coordinates of the vertices are LO, J_r—SJ
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. 5
Eccentricity, e = C_ 5 = V14
a ( 6 j 3
J5
20 2x4 45

Length of latus rectum = =
&
J5
6:
49y? - 16x° = 784

Solution:
The given equation is 49y? — 16x? = 784.
It can be written as 49y? — 16x% = 784

Or, y X _
16 49
y2 X2
OI‘, ?—7 :1 (1)

N
N

On comparing equation (1) with the standard equation of hyperbola i.e., =1, we

mN|~<
U| >

obtaina=4andb=7.

We know that a® + b? = ¢
-.C*=16+49=65

—c=+/65

Therefore,

The coordinates of the foci are (0, i\/@ )

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

Eccentricity, e = &, OO,
a 4
2  2x49 49

Length of latus rectum = —
a 4 2

In each of the Exercises 7 to 15, find the equations of the hyperbola satisfying the given conditions.

7.
Vertices (£2, 0), foci (3, 0)

Solution:
Vertices (x£2, 0), foci (£3, 0)
Here, the vertices are on the x-axis. , ,

Therefore, the equation of the hyperbola is of the form X—2 -
a
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Since the vertices are (£2, 0), a = 2.
Since the foci are (3, 0), c = 3.
We know that a2 + b? = c%
224 =3

b?=9-4=5

2 2
Thus, the equation of the hyperbola is XZ—yE =1

8:
Vertices (0, £5), foci (0, £8)

Solution:
Vertices (0, £5), foci (0, £8)
Here, the vertices are on the y-axis.

2 2
Therefore, the equation of the hyperbola is of the form é —% =d.
Since the vertices are (0, £5),a = 5.

Since the foci are (0, £8), c = 8.

We know that a2 + b? = ¢2.

B4 =8

b? =64 — 25 =39

2 2
Thus, the equation of the hyperbola is Yy X 1.
288 39

9:
Vertices (0, £3), foci (0, £5)

Solution:
Vertices (0, £3), foci (0, £5)
Here, the vertices are on the y-axis.

2 2
Therefore, the equation of the hyperbola is of the form %—F =1.
Since the vertices are (0, £3), a = 3.
Since the foci are (0, 5), c =5.
We know that a2 + b? = c%
232+ p?=52
=h?2=25-9=16

2 2

y X g,

Thus, the equation of the hyperbola is T

10:
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Foci (£5, 0), the transverse axis is of length 8.

Solution:
Foci (£5, 0), the transverse axis is of length 8.
Here, the foci are on the x-axis.

2 2

Therefore, the equation of the hyperbola is of the form X—z _y_2 =1.
a“ b
Since the foci are (£5, 0), c = 5.
Since the length of the transverse axis is 8, 2a =8 = a = 4.
We know that a2 + b? = ¢
~4? + b2 =52
=>b?=25-16=9
X2 y2
Thus, the equation of the hyperbola is 6 9 =1
11:
Foci (0, £13), the conjugate axis is of length 24.
Solution:
Foci (0, £13), the conjugate axis is of length 24.
Here, the foci are on the y-axis.
y2 X2
Therefore, the equation of the hyperbola is of the form = —— =1.
a~ b

Since the foci are (0, £13), ¢ = 13.

Since the length of the conjugate axis is 24, 2b =24 = b = 12.
We know that a2 + b? = ¢2.

na2+122=132

= a’=169—144=25

2 2
Thus, the equation of the hyperbola is DAL
25 144
y2 X2
12: PUTI
Foci , the latus rectum is of length 8. (i3«/§,0)
Solution:
Foci (i3J§, 0), the latus rectum is of length 8.
Here, the foci are on the x-axis.
2 2
Therefore, the equation of the hyperbola is of the form X—z —y—z =1.
a“ b

Since the foci are (i3£,0), c= i3\/§
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Length of latus rectum = 8

2
:>£28
a

=b’=4a

We know that a2 + b? = ¢
~a2 +4a=45

s a’+4a-45=0

s> a’+9%-5a-45=0
=>@+9) (@-5-=0
=a=-95

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

2 2

Thus, the equation of the hyperbola is %_y_ =1.

20

13:
Foci (4, 0), the latus rectum is of length 12.

Solution:
Foci (24, 0), the latus rectum is of length 12.
Here, the foci are on the x-axis.
. . X°y?
Therefore, the equation of the hyperbola is of the form P =_
Since the foci are (4, 0), c = 4.
Length of latus rectum = 12
2b?
= =
a
= b’=6a
We know that a2 + b? = ¢
~a? +6a=16
s a’+6a—16=0
>a’+8a-2a-16=0
=>@+8)(a-2)=0
=>a=-8,2
Since a is non-negative, a = 2.
“b?=6a=6x2=12

12

2 2
Thus, the equation of the hyperbola is XZ_I_Z =1

14:
Vertices (7, 0), e= 4
3
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Solution:
Vertices (27, 0), e =
Here, the vertices are on the x-axis.
Therefore, the equation of the hyperbola is of the form :—z—g—j =
Since the vertices are (7, 0),a=7.

Itis given that e =

c 4 { CJ

So—=— e=—

a 3 a
c 4
= —=—
7 3
28
=>C=—
3

We know that a2 + b? = ¢2.
2
77 +b% = (gj

3
=b?= 84 49
9
, 184-441 343
=b° = =
9 9
XZ y2
Thus, the equation of the hyperbola is ——-——=1.
49 343
15:
Foci (0, i\/l_O) passing through (2, 3)
Solution:
Foci , passing through (2, 3)
Here, the foci are on the y-axis.
2 2
Therefore, the equation of the hyperbola is of the form y—z——z =1.
a~ b
Since the foci are ,C= \/1_0
We know that a2 + b? = ¢%
~a2+b?2=10

=>b2=10-a...(1)

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

From equations (1) and (2), we obtain
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a® (10-a)’

:>9(1O—a2)—4a2 =a2(10—a2)
—90-9a*—-4a*=10a*-a’
—=a’-23a*+90=0
—=a*-18a*-5a*+90=0

=a’ (a2 —18)—5(a2 —18) =0
:>(a2 —18)—(a2—5)=0
—=a’=18o0r5

In hyperbola, ¢ > a, i.e., ¢®> a?
~a’=5h
>hbh?=10-a2=10-5=5

2 2
Thus, the equation of the hyperbola is y? - %: 1.
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