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(Chapter 11)(Conic Sections)

X1
Exercise 11.3

Question 1:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

2

the eccentricity and the length of the latus rectum of the ellipse .'l-_+ ¥ =1

36 16

Answer 1:

1 )

The given equation is '—‘:+ L =
36 16

3

]

X
Here, the denominator of —— is greater than the denominator of =l~6~
20

Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.

On comparing the given equation with f; + =

a )
ne=vat—b =J36-16 =20 =25

we obtaina = 6 and b = 4.
Therefore,
The coordinates of the foci are (2\/5,0) and(—2 5.0)

The coordinates of the vertices are (6, 0) and (-6, 0).
Length of major axis = 2a = 12

Length of minor axis = 2b = 8

3 s c 25 5
Eccentricity, e= — = ——=—
a 6 J

2b”  2x16 __16
a 6 3

Length of latus rectum =
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Question 2:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum of the ellipse X o A =1
4 25
Answer 2: X < .
. L X Gys X _. Y
The given equation is +=—=]or —«+—=1
4 25 27 2

Y

[

V X
Here, the denominator of 7); is greater than the denominator of —;

Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.
On comparing the given equation with

b a

, we obtain b =2anda = 5.
ne=vNat-b =J25-4 = \"".'-Z—I
Therefore,

The coordinates of the foci are

(O, Jﬁ) and(O,—\fﬁ)

The coordinates of the vertices are (0, 5) and (0, -5)

Length of major axis = 2a = 10

Length of minor axis = 2b = 4
. s c 21
Eccentricity, e = — = ——
a 5
2b° 2x4 8
Length of latus rectum =-——=—-=~—
a 5 5
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Question 3:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

2 2
XY

the eccentricity and the length of the latus rectum of the ellipse 16 9

Answer 3:

The given equation is X + 2= =1or -'-‘; +—=1
16 9 4 :

3

y-

, LA

Here, the denominator of x is greater than the denominator of 9.
16

Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.
On comparing the given equation with

, we obtaina =4 and b = 3.

ne=va —-b =J16-9 =7

Therefore,

The coordinates of the foci are (i 7.0)

The coordinates of the vertices are  (£4.0)
Length of major axis = 2a = 8
Length of minor axis = 2b = 6
i 1 7
Eccentricity, e = L= —\/-:
a 4

Length of latus rectum = :f— = =
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Question 4:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum of the ellipse 25 100

Answer 4:

The given equation is

X

)

Here, the denominator of Y is greater than the denominator of 25
100

Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.

. . . . X ?
On comparing the given equation with —— + = =1

se=~at-b* =J100-25 =75 =53

we obtain b = 5 and a = 10.
Therefore,

(0,£5V3)

The coordinates of the foci are .
The coordinates of the vertices are (0, £10).
Length of major axis = 2a = 20 Length

of minor axis = 2b = 10

s c
Eccentricity, e=—=~—— = —
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Question 5:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,
X5 Y
e o} .L.. =1

the eccentricity and the length of the latus rectum of the ellipse 49 36

Answer 5:

The given equation is ~— +2— =] or ~ 4~ =1
49 36 : :

—"-

Here, the denominator of i; is greater than the denominator of 36
{

Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.
On comparing the given equation with

we obtaina =7 and b = 6.

ne=vat—-b =J49-36 =13

Therefore,

(iv@,())
The coordinates of the foci are .

The coordinates of the vertices are (£ 7, 0).
Length of major axis = 2a = 14
=12

1l
N
oy

Length of minor axis

. o c
Eccentricity, € = — = —
a

26 2 )
Length of latus rectum = 2 202
a 7 7
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Question 6:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

Y

X y

the eccentricity and the length of the latus rectum of the ellipse 100 400

Answer 6:

) Y

The given equation is 42— = or ~— 42
100 400 100 20

»

X

Here, the denominator of 4—‘0—(—) is greater than the denominator of 100,

Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.

X :
On comparing the given equation with 5+~ =1
s SR/

5 e=Aa - =J400-100 =300 =103

we obtain b = 10 and a = 20.
Therefore,

(o,iloﬁ)

The coordinates of the foci are .
The coordinates of the vertices are (0, £20)
Length of major axis = 2a = 40

Length of minor axis = 2b = 20

Eccentricity, e=— =
a 20 2

2b° 2x100 _

a 20

Length of latus rectum = 10
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Question 7:
Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum of the ellipse 36x? + 4y? = 144

Answer 7:
The given equation is 36x? + 4y? = 144,

It can be written as

36x° +4y" =144

7 2

b SO o
Or, —+—=1
4 36
x: P
Or, —+—=1 (l)
2 6 '
3 '\.:
Yy 2
Here, the denominator of “3 is greater than the denominator of 2"

6

Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.

ol 3

On comparing equation (1) with ,‘ +=—=1

Y

] a

Se= \{(l? —-b =J36-4 = \;{3—2 - 4\/5

we obtain b = 2 and a = 6.

Therefore,

(0, £42)

The coordinates of the foci are .
The coordinates of the vertices are (0, £6).
Length of major axis = 2a = 12

2b=4

Length of minor axis
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, . c 42 22
Eccentricity, e = — = =
a 6 3
2b- 2x4 4
Length of latus rectum =-——=—"—=—
a 6 3

Question 8:
Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum of the ellipse 16x2 + y? = 16

Answer 8:
The given equation is 16x? + y? = 16.
It can be written as

16x" +y* =16

2 2

or. X 42 =3
116
xI Y

Or, —,+'—,=l ol
S (1)

b

X

[

. ] 2
Here, the denominator of 4 is greater than the denominator of L

Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.

) )

On comparing equation (1) with ‘ +:E:- =

b a
ne=\a'=-b =16- =\/E
we obtain b = 1 and a = 4.

Therefore,
(0.£15)

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

The coordinates of the foci are
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Length of major axis = 2a = 8

Length of minor axis = 2b = 2

. o ¢ 15
Eccentricity, e = — = ——
a 4
26 2x1 1
Length of latus rectum =——=——=-
a 4 2

Question 9:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,
the eccentricity and the length of the latus rectum of the ellipse 4x? + 9y? = 36
Answer 9:

The given equation is 4x? + 9y? = 36.

It can be written as

4x* +9y° =36

> ~

O
Or, —+—=1
9 4
xt P
Or.3—_,+—2—3—l (l)
2 ¥
| x 7
Here, the denominator of o is greater than the denominator of 2 .

Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.
On comparing the given equation with

we obtaina = 3 and b = 2.

ne=Na - =J9-4=45

Therefore,

(£5.0)

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

Length of major axis = 2a = 6
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Length of minor axis = 2b = 4

: . c 5
Eccentricity, e=—=——
a 3

2b
Length of latus rectum =-——=

Question 10:

Find the equation for the ellipse that satisfies the given conditions: Vertices (5, 0), foci
(4, 0)

Answer 10:

Vertices (£5, 0), foci (%4, 0)

Here, the vertices are on the x-axis. 5 >

Therefore, the equation of the ellipse will be of the form G i =1 , where a is the

semi-major axis.
Accordingly, a = 5 and c = 4.

It is known that g =p* +¢°

S5 =b"+4
=25=h"+16
= bh*=25-16
:>h: \'/6 :3 ) » 3
. 5 < e s
Thus, the equation of the ellipse is + 3 =lor 5 ==l

Question 11:

Find the equation for the ellipse that satisfies the given conditions: Vertices (0, £13),
foci (0, £5)

Answer 11:

Vertices (0, £13), foci (0, £5)

Here, the vertices are on the y-axis.

()
e

X
Therefore, the equation of the ellipse will be of the form l +=-=1 , where a is the

' 54 o
semi-major axis.

Accordingly, a = 13 and c = 5.
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It is known that ¢ =p* +¢°
S132=p"+5°
=169=5+25

= bh* =169-25

= b=144 =12

Thus, the equation of the ellipse is & o+ Ve lo
12°

Question 12:
Find the equation for the ellipse that satisfies the given conditions: Vertices (£6, 0), foci
(£4, 0)

Answer 12:

Vertices (£6, 0), foci (£4, 0)

Here, the vertices are on the x-axis. . .
Therefore, the equation of the ellipse will be of the form :1’ + ,‘)— =1 , where a is the
semi-major axis.

Accordingly, a = 6, c = 4.

It is known that a’ =h" +¢°

56 =b*+4

=36=h"+16

= b’ =36-16

:>h=\.@

X X
Thus, the equation of the ellipseis 5+ =5 =lor ——+°- =1

Question 13:
Find the equation for the ellipse that satisfies the given conditions: Ends of major axis
(£3, 0), ends of minor axis (0, £2)
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Answer 13:
Ends of major axis (3, 0), ends of minor axis (0, £2) Here,

the major axis is along the x-axis. ; ,

Therefore, the equation of the ellipse will be of the form 7‘-5 + ; =1 , where a is the
‘3 ' )

semi-major axis. ¢

Accordingly, a = 3 and b = 2. :
Thus, the equation of the ellipse is '\ﬂ +=—=11.e., e =1

Question 14:

Find the equation for the ellipse that satisfies the given conditions: Ends of major axis

(0. £5)

Answer 14:

, ends of minor axis (£1, 0)

(0. £5)

Here, the major axis is along the y-axis. 3

Ends of major axis , ends of minor axis (£1, 0)

Therefore, the equation of the ellipse will be of the form X & }': =1 , where a is the

. . . /):3 a’
semi-major axis.
Accordingly, a = \E and b = 1. a > 5 P
Thus, the equation of the ellipse is o

-
v ]
-

'

[

'

.—‘
P
: !

)

—

whn

Question 15:

Find the equation for the ellipse that satisfies the given conditions: Length of major axis
26, foci (£5, 0)

Answer 15:

Length of major axis = 26; foci = (5, 0).

Since the foci are on the x-axis, the major axis is along the x-axis.
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S

Therefore, the equation of the ellipse will be of the form —; + ’ =1 , where a is the
a )"

semi-major axis.

Accordingly, 2a = 26 > a = 13 and c = 5.

It is known that @ =/ +¢

s 132 =0 +5?

=169=5h" +25

= b’ =169-25

= b=+144 =12 4 : ; 5

Thus, the equation of the ellipse is X — - X lo «d .4

r —+-—=1
137 12° 169 144

Question 16:

Find the equation for the ellipse that satisfies the given conditions: Length of minor axis
16, foci (0, £6)

Answer 16:

Length of minor axis = 16; foci = (0, £6).

Since the foci are on the y-axis, the major axis is along the y-axis.

Therefore, the equation of the ellipse will be of the form ‘ + :‘f; —1 , where a is the

semi-major axis. b a
Accordingly, 2b =16 > b =8 and c = 6.

It is known that @’ =b" +¢°

na =8 +6"=64+36=100

= a=+100=10

Thus, the equation of the ellipse is ; + 2 =lor —+-—=1

()

Question 17:

Find the equation for the ellipse that satisfies the given conditions: Foci (£3, 0), a = 4
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Answer 17:
Foci (£3,0),a =4

Since the foci are on the x-axis, the major axis is along the x-axis.

(=]
(=)

Therefore, the equation of the ellipse will be of the form TY.; +=~—=1 , where a is the
- l-

semi-major axis. ¢ ¢

Accordingly, c = 3 and a = 4.

It is known that @ =b" +¢°

LA =b+3

=16=b"+9

=b"=16-9=7

Thus, the equation of the ellipse is ]\6 & -.‘7: =1

Question 18:

Find the equation for the ellipse that satisfies the given conditions: b = 3, ¢ = 4, centre
at the origin; foci on the x axis.

Answer 18:

It is given that b = 3, ¢ = 4, centre at the origin; foci on the x axis.

Since the foci are on the x-axis, the major axis is along the x-axis.

Therefore, the equation of the ellipse will be of the form \, + =1 , where a is the
semi-major axis. a3

Accordingly, b = 3, c = 4.

It is known that a” =5h" +¢°

nat=3+4=9+16=25

=a=5

Thus, the equation of the ellipse is ; + ; =1lor —+ -'»; =1

Question 19:
Find the equation for the ellipse that satisfies the given conditions: Centre at (0, 0),

major axis on the y-axis and passes through the points (3, 2) and (1, 6).
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Answer 19:
Since the centre is at (0, 0) and the major axis is on the y-axis, the equation of the

ellipse will be of the form

X !
b~ a
Where, a is the semi-major axis

The ellipse passes through points (3, 2) and (1, 6). Hence,

9 4 ;
s S e 2 | w2
b~ a ( )
138 -(3)
b~ a

On solving equations (2) and (3), we obtain b2 = 10 and a2 = 40.

Thus, the equation of the ellipse is A + ¥ =lordx’+y° =40
10 ’
Question 20:
Find the equation for the ellipse that satisfies the given conditions: Major axis on the x -
axis and passes through the points (4, 3) and (6, 2).
Answer 20:

Since the major axis is on the x-axis, the equation of the ellipse will be of the form

X y
—= = l ...( I)

a b

Where, a is the semi-major axis

The ellipse passes through points (4, 3) and (6, 2). Hence,

00 -(2)
a b ‘
360, 3 .(3)
a bs

On solving equations (2) and (3), we obtain a> = 52 and b? = 13.

[

Thus, the equation of the ellipse is =lorx +4y° =52
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