Class XI Chapter 11 - Conic Sections Maths

Exercise 11.3

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

4 il

ooy
the eccentricity and the length of the latus rectum of the ellipse 3616

Answer

2 2
X V

+—=1
The given equation is 36 16

x° _1'1
Here, the denominator of 36 s greater than the denominator of 16

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

% 3

oy

On comparing the given equation with a b , we obtaina =6 and b = 4.
ne=Adt—b =436-16 =20 =245

Therefore,

(zﬁ,n] and(—_y"g.ﬂ]

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

Length of minor axis = 2b = 8

Tz
.. - 245 /3
Eccentricity, ¢ = © = =¥2 =
i 3] 3
2" 2x16 16
Length of latus rectum a 6 3

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,
Xyt
+ Y _ 1
the eccentricity and the length of the latus rectum of the ellipse 4 25

Answer
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¥ Xy
+ =lor —+=
The given equation is 4 23 2

X
=1

) %

» X
Here, the denominator of 25 s greater than the denominator of 4,

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

7 il

Xy
—+—=1
On comparing the given equation with #° @ , We obtain b = 2 and a = 5.
o=z —h =425-4 =421
Therefore,

(0./21) and(0,~v21)
The coordinates of the foci are * / L

The coordinates of the vertices are (0, 5) and (0, -5)
Length of major axis = 2a = 10

Length of minor axis = 2b = 4

. c 21
Eccentricity, e =—= N
a 5
_2h 2x4 B
Length of latus rectum a 5 5

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

X _],.':
+—=]
the eccentricity and the length of the latus rectum of the ellipse 10 9
Answer
.1'1 ],-: X v
te—=lor —+=5=1
The given equation is 16 9 4 3
X _1'1

Here, the denominator of 16 s greater than the denominator of 9,

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

oy
-4+ —=1
On comparing the given equation with b’ , we obtaina =4 and b = 3.
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)

ne=Na - J]ﬁ—‘u" 7
Therefore,

(tﬁ,n}

The coordinates of the foci are .

+
The coordinates of the vertices are [_4'U} .

Length of major axis = 2a = 8

Length of minor axis = 2b = 6

c A7
Eccentricity, e = — = ——
a 4

Length of latus rectum d 4 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 25 100

Answer

b= 5
The given equation is 23 100 510

Here, the denominator of 100 s greater than the denominator of 25

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

2 2
oy

- =1

On comparing the given equation with b oa , we obtain b = 5and a = 10.

e=Ja —b =J100-25 =75 =543
Therefore,

({},i Sﬁ]

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

2b =10

Length of minor axis
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. co2
Eccentricity, e =— = =

Length of latus rectum a 10

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 49

Answer

X X )
lor —+=—=1

+o—=
The given equation is 49 36

&

X

Here, the denominator of 49 s greater than the denominator of 36

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

x ¥
+=—==1

On comparing the given equation with a b , we obtaina =7and b = 6.

ne=va —b =J49-36 =13

Therefore,

The coordinates of the foci are (-:JE‘G} .
The coordinates of the vertices are (£ 7, 0).
Length of major axis = 2a = 14

Length of minor axis = 2b = 12

Ji3

.. [
Eccentricity, ¢ = — = =

o
_2p° 2x36 72

Length of latus rectum d 7 7
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Find the coordinates of the foci, the vertices, the length of major axis, the minor axis,

X N ¥ _
the eccentricity and the length of the latus rectum of the ellipse 100 400

Answer

X _].'1 _'I;'1 _1,'.I
+ =lor —
The given equation is 100 400 10" 20

2

¥ X
Here, the denominator of 400 s greater than the denominator of 100

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

2 2
Xy

On comparing the given equation with b , we obtain b = 10 and a = 20.

e=rJat —b =J300-100 = 4300 =103
Therefore,

0.410y3)

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

. . c 1043 3
Eccentricity, e = — = ="
& 20 2
2b°  2x100
= _= =10
Length of latus rectum o 20

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

The given equation is 36x% + 4y® = 144,

It can be written as
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36x° +4y" =144

or, 4+

Or, =+==1 (1)
_1,1 +
Here, the denominator of 07 s greater than the denominator of 2"

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

On comparing equation (1) with b a , we obtain b =2 and a = 6.
5 - [ r— o =

ne=aa —bt =436 -4 =432 =442

Therefore,

0, iwi)

The coordinates of the vertices are (0, £6).

The coordinates of the foci are (

Length of major axis = 2a = 12

Length of minor axis = 2b = 4

. . C 4\"3 3\.-'5
Eccentricity, ¢ = — = =
a 6 3
2 2x4 4
Length of latus rectum a 6 3

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 16x*> + y* = 16
Answer

The given equation is 16x? + y? = 16.

It can be written as
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16x° +y° =16
or, “+2 =
1 16
Or, T4y =1 (1)

) %

y: X
Here, the denominator of 4 is greater than the denominator of 1~ .

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

On comparing equation (1) with b , We obtain b = 1 and a = 4.

ne=va —b =J16-1=415
Therefore,

0,+ JE)

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

Length of major axis = 2a = 8

Length of minor axis = 2b = 2

. - R E
Eccentricity, ¢ = — =
i :

2K 2x1 1

Length of latus rectum o 4 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 4x> + 9y° = 36
Answer

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

It can be written as
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(1)

p )

¥

Here, the denominator of 3 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.

oy
-4+ —=1
On comparing the given equation with b’ , we obtaina =3 and b = 2.
e —
e=\a —b =Jo-4=45
Therefore,

J_rﬁ._{])

The coordinates of the foci are ( .

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

Length of major axis = 2a = 6

Length of minor axis = 2b = 4

Eccentricity, ¢

Length of latus rectum

2" 2x4 8

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

(£4, 0)

Answer

Vertices (£5, 0), foci (£4, 0)
Here, the vertices are on the x-axis.

Therefore, the equation of the ellipse will be of the form a b , Where a is the

semi-major axis.

Accordingly, @ = 5and c = 4.
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It is known that a’=bh"+c .

S5 =h s
= 25=h"+16
—h =25-16

— h=+9=3

2

Thus, the equation of the ellipse is 5

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

Answer

Vertices (0, £13), foci (0, £5)

Here, the vertices are on the y-axis.

)

Therefore, the equation of the ellipse will be of the form b’ ) a’ - , Wwhere a is the
semi-major axis.
Accordingly, @ = 13 and c = 5.
It is known that a =b"+e
S13T=b" 45
= 169=h" +25
= bh* =169-25
= b=+144=12

1'1 + 'T: =lor ] + Yo
Thus, the equation of the ellipse is 127 13 144 169

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

Answer

Vertices (£6, 0), foci (£4, 0)
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Here, the vertices are on the x-axis.

Therefore, the equation of the ellipse will be of the form a b , Wwhere a is the
semi-major axis.

Accordingly, @ = 6, c = 4.

It is known that a =b"+e

L6 =h 48

—36=h"+16

— b =36-16

— bh=420

Thus, the equation of the ellipse is

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

Answer

Ends of major axis (3, 0), ends of minor axis (0, £2)

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

Xy
-+ —=1
Therefore, the equation of the ellipse will be of the form & b , Where a is the
semi-major axis.
Accordingly, a = 3 and b = 2.
T otie, S+ r =1
Thus, the equation of the ellipse is - 2 9 4

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

(0, £45)

*, ends of minor axis (£1, 0)

Answer
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0, £5)

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

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

Therefore, the equation of the ellipse will be of the form b a

semi-major axis.

—_—

Accordingly, a = V3 and b = 1.

Thus, the equation of the ellipse is

, where a is the

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

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

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

4 il

oW
Therefore, the equation of the ellipse will be of the form a b
semi-major axis.
Accordingly, 2a = 26 > a = 13 and c = 5.
It is known that @ =5 +¢"
S13 =k 4§

= 169=5H" 425

= b =169-25
= Jﬁ 12
X = e W
—+—=lor + =1
Thus, the equation of the ellipse is 137 12 169 144

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

Answer

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

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

i) i)

L
Therefore, the equation of the ellipse will be of the form b oa , Wwhere a is the
semi-major axis.
Accordingly, 2b = 16 = b =8 and c = 6.

It is known that a =b"4 '1':.

na =846 =64+36=100

= =+/100 =10

S Of —— 4 e =
Thus, the equation of the ellipse is 8 10 64 100

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

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

Xy
—+—=1
Therefore, the equation of the ellipse will be of the form & b , Where a is the
semi-major axis.

Accordingly, c = 3 and a = 4.
It is known that a’=b"4 '1':.
A =h

—=16=5h"+9

—=h =16-9=7

ol C
- :I

Thus, the equation of the ellipse is 16 7
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Find the equation for the ellipse that satisfies the given conditions: b = 3, ¢ = 4, centre
at the origin; foci on the x axis.

Answer

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 & b , Wwhere a is the
semi-major axis.

Accordingly, b = 3, ¢ = 4.
It is known that a’=b"4 '1':.
at =Y +4 =9+16=25

—=a=25

2

Thus, the equation of the ellipse is 3 ¥ 25 9

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).

Answer

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

.T: 1": )
_— = ] es I
h.‘ 2 ( J

o
Where, a 1s the semi-major axis

The ellipse passes through points (3, 2) and (1, 6). Hence,
9 4

—+—=1 .
b a { }
| 36

—+—=] w3
b~ o {1}

On solving equations (2) and (3), we obtain b®> = 10 and a* = 40.
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2 2
X

+e—=lordx +yv =40
Thus, the equation of the ellipse is 1040 .

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

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

.1’: Vo \
a b
Where, a 1s the semi-major axis

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

16 9

—+— = el 2
a- b { }
6 4
—+—=1 3
a b {1}

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

A ]

1 5 .
+o—=lorx”+4y =52
2 13

A

Thus, the equation of the ellipse is
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