Ellipse

Exercise 23

Q. 1. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each

of the following ellipses.
2 2

Answer :

Given
© LY
25 9

Equation | Major Coordinat | Vertices Major | Minor | Eccent | Latus
Axis es of foci Axis |Axis |ricity |Rectum
Zb‘

§+§=1 x-axis c?=a’?-b? (£c,0) (%a,0) 2a ai
v aci i LSRRG B L 8 2b=
-5;4-5-1 y-axis c?=a’-b? (0,t¢) (0,£2a) 2 2b e== =l



Since, 25> 9

So, above equation is of the form,
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... (i)

Comparing eq. (i) and (ii), we get
a?=25andb?=9

>a=v25and b =19

2>a=5andb=3

(i) To find: Length of major axes

Clearly, a > b, therefore the major axes of the ellipse is along x axes.
~Length of major axes = 2a

=2x5

=10 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (a, 0) and (-a, 0)
=(5,0) and (-5, 0)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (+c, 0) where ¢c? = a2 — b?
So, firstly we find the value of ¢

c?=a?-b?

=25-9

c2=16



c=+16

c=4..()

= Coordinates of foci = (£4, 0)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = -
a

= e= g [from (1)]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = R
o2 (3)?
5
B 18
-5

Q. 2. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

2 2

X° y°

49 36

Answer :
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2

Given:

2 2
X y
T+ =1
49 36

Coordinat | Vertices Ma;or Minor | Eccent | Latus
es of foci Axis ricity | Rectum
2p?

—+--_1 x-axis c2=a?-b? (+c,0) (+a,0) 2a =<

a»2 b2 a “a
2 gt 2eaZ-p? (Otc s _e o
bz +L =1 y-axis c?=a b> (0,tc) (0,txa) 22 2b e=- -~

Since, 49 > 36

So, above equation is of the form,
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Comparing eq. (i) and (ii), we get

a?=49and b?=36



>a=v49and b =36

>a=7andb=6

(i) To find: Length of major axes

Clearly, a > b, therefore the major axes of the ellipse is along x axes.
~Length of major axes = 2a

=2x7

=14 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (a, 0) and (-a, 0)
=(7,0)and (-7, 0)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (¢, 0) where c? = a2 — b?
So, firstly we find the value of ¢
c?=a?-b?

=49 - 36

c®=13

c=V13...()

- Coordinates of foci = (+V13, 0)

(iv) To find: Eccentricity

We know that,

C
Eccentricity = —
a



fr—

v13

= e = Y2 [from ()

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = e
2 % (6)2
7
72
7

Q. 3. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

16x2 + 25y2 = 400

Answer :

by

'n

Given:



16x2 + 25y2 = 400

Divide by 400 to both the sides, we get

16 ,. 25 , .
200" " 2007
2L

25 4

Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
sz

—+_=1 x-axis c2=a?-b? (+c,0) (+a0) 2a =<

a? a o
= ”—2 =1 y-axis ¢2=a?-b? (0,tc) (0ta) 20 | 20 emS 22
bz a2 a a

Since, 25> 4

So, above equation is of the form,

a® b2 ....(ii)
Comparing eq. (i) and (ii), we get
a?=25andb?=4
>a=v25and b =4
>a=5andb=2

(1) To find: Length of major axes
Clearly, a > b, therefore the major axes of the ellipse is along x axes.
~Length of major axes = 2a

=2x5

=10 units

(if) To find: Coordinates of the Vertices

Clearly,a>b



= Coordinate of vertices = (a, 0) and (-a, 0)
=(5,0) and (-5, 0)

(iiif) To find: Coordinates of the foci

We know that,

Coordinates of foci = (+c, 0) where ¢c? = a2 — b?

So, firstly we find the value of ¢

2 =232 _p2
=25-4
c?2=21
c=121...(I)

- Coordinates of foci = (321, 0)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = —
a

ra

V21 1from (1)]

=e=

L7}

(v) To find: Length of the Latus Rectum

We know that,

b2
Length of Latus Rectum = —
2% (4)?
5

32



Q. 4. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

x2 +4y2=100
Answer :

by

x* + 4yt = 100 ¢

Given:
x2+4y2 =100

Divide by 100 to both the sides, we get

1, 1
100* T100Y =
ER

100 25

Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
2bz

—2+ Y =1 x-axis c2=a’-b? (tc,0) (a0 2a
a
%; + 9; =1 y-axis c¢2=a?-b? (0,tc) (0,£a) 2 2b e

a
2b?
a

2 a|n



Since, 100 > 25

So, above equation is of the form,

Rl %

[
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|
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(2]

+
... (i)

Comparing eq. (i) and (ii), we get
a?=100and b? =25

= a=+100 and b = V25

=2>a=10andb =5

(i) To find: Length of major axes

Clearly, a > b, therefore the major axes of the ellipse is along x axes.
~Length of major axes = 2a

=2x10

= 20 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (a, 0) and (-a, 0)

= (10, 0) and (-10, 0)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (+c, 0) where ¢c? = a2 — b?
So, firstly we find the value of ¢

c?=a?-b?

=100-25

c2=75



c =475

c=5V3...()

- Coordinates of foci = (+5v3, 0)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = -
a

= e =>2 == (from (I)]
1 2

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = 'y
2 % (4)?
5
32
5

Q. 5. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

9x2 + 16y2 = 144

Answer :



by

02 + 16y° = 144

1'K

Given:
9x? + 16y2 = 144

Divide by 144 to both the sides, we get

9 ., 16

144 " 144”7
2

—+——1

Coordinat | Vertices Major | Minor | Eccent | Latus
es of foci Axis Axis ncuty Rectum
2p?

—+-- 1 x-axis c2=a’-b? (£c,0) (+a,0) 2a

a? a_ “a
N 2=32-ph2 (0tcC + SEll e
S+i=1 yaxis =al-b (0tc) (0xa) 22 2b e=- = |

Since, 16 > 9

So, above equation is of the form,

ta
e
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... (i)



Comparing eq. (i) and (ii), we get

a’=16and b?=9

=>a=V16and b =9

2>a=4andb=3

(1) To find: Length of major axes

Clearly, a > b, therefore the major axes of the ellipse is along x axes.
~Length of major axes = 2a

=2x4

= 8 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

. Coordinate of vertices = (a, 0) and (-a, 0)

= (4, 0) and (-4, 0)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (+c, 0) where ¢? = a? — b?

So, firstly we find the value of ¢

c2=32—-p2
=16-9
c2=7
c=V7...(I)

- Coordinates of foci = (+V7, 0)

(iv) To find: Eccentricity



We know that,

C
Eccentricity = —
a

[from (I)]

=e=

|5

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = 'y
2 X (3)?
4
9
2

Q. 6. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following eilipses.

4x2 +9y2=1

Answer :

by

"



Given:

4x? + 9y? =1
2 2
T+4=1
3 5

Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
2b2

_+_ 1 x-axis c¢2=a?-b?2 (*c,0) (ta,0) 2a =<

au2 a a
s .axic c2=az-bh2 (0t + e 2b?

Ll y-axis c¢?=a?-b? (0,xc) (0,ta) 2 | 2b | &= =0

bz a2 a a™ o

Since,

1.1

47 9

a? ' b2 )

Comparing eq. (i) and (ii), we get

(i) To find: Length of major axes
Clearly, a > b, therefore the major axes of the ellipse is along x axes.

~Length of major axes = 2a



—2><1
B 2

=1 unit
(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (a, 0) and (-a, 0)

- (bo)ana (-1

(iiif) To find: Coordinates of the foci
We know that,
Coordinates of foci = (+c, 0) where ¢? = a? — b?

So, firstly we find the value of ¢

o2 = g2 _ b2
1 1
4 9
9—4
2_ 2" "%
¢ 36
5
2 _ >
“ =36
=05

6 (D
V5
- Coordinates of foci= | + o 0

(iv) To find: Eccentricity

We know that,



C
Eccentricity = —
a

s = I
=>e=+=‘fx2=‘?°[from (1)]

(v) To find: Length of the Latus Rectum

We know that,

b2
Length of Latus Rectum = —

Q. 7. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.
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Answer :
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Given:
3‘2 2
I A |
4 25
Coordinat | Vertices Major | Minor | Eccent | Latus
es of foci Axis Axis ricity | Rectum
2
—=+— 1 x-axis c2=a?-b? (*c,0) (+a,0) 2a a=S0 | 2k
a a a
2
+22 -1 y-axis c2=az-b2  (0tc)  (0ta) 2a | 2b | ews A2
Dz a2 a a™o

Since, 4 < 25

So, above equation is of the form,

x2 yz _
T 1 (i)

Comparing eq. (i) and (ii), we get
a?=25and b?=4

=>a=+25andb=+4



>a=5andb=2

(i) To find: Length of major axes

Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a

=2x5

=10 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (0, a) and (0, -a)

= (0, 5) and (0, -5)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where c? = a2 — b?

So, firstly we find the value of ¢

c2=32—-p2
=25-4
c2=21
c=v21..()

- Coordinates of foci = (0, +V21)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = 3



\.'rﬁ

=>e= [from (I)]

(v) To find: Length of the Latus Rectum
We know that,

b2
Length of Latus Rectum = —
2 x (2)?
5
8
5

Q. 8. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

X: Vl
+2 =1

9 16

Answer :

)
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Given:

2 YZ

16

Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
2!;!z

_+_=1 x-axis ¢2=a?-b? (+c,0) (xa0) 2a =<

a? a a
PR e 2232-p2 (0tcC 4 sirElll s
=t y-axis c¢?2=a’?-b? (0,tc) (0, a) 2a  2b g

Since, 9 <16
So, above equation is of the form,

2

% 2

y: _
prta=1 (i)

Comparing eq. (i) and (ii), we get
=16and b?=9
>a=V16andb=+9
2>a=4andb=3
(1) To find: Length of major axes
Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a
=2x4
= 8 units
(ii) To find: Coordinates of the Vertices
Clearly,a>b
= Coordinate of vertices = (0, a) and (0, -a)

=(0,4)and (0, -4)



(iiif) To find: Coordinates of the foci
We know that,
Coordinates of foci = (0, +c) where ¢c? = a2 — b?

So, firstly we find the value of ¢

c2=32—-p2
=16-9
c2=7
c=V7...(I)

- Coordinates of foci = (0, +\7)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = 3

.|

=e= ‘T [from (1))

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = =

2 x(3)2
4

9
2

Q. 9. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.



3x2+2y?=18

Answer :
by
A
3+ 2y =18
2
1
- -4
-5 —- 3 1 2 3 4 $ L] r
'
Given:
3x2+2y?2=18

Divide by 18 to both the sides, we get

3 2
—x*+—y?=1
18° T 18

2L v

6 9

Coordinat | Vertices Major | Minor | Eccent | Latus
es of foci Axis Axis ncuty Rectum
sz

-—+-- 1 x-axis c?=a’-b?> (*c,0) (+a,0) 2a

a? E “a
Ll -axis c2=a?-b? (0,tc - S| abl
b2+a2-1 y-axis c2=a’-b? ( ) (0,xa) 22 2b e = =

Since, 6 <9

So, above equation is of the form,



ra

+
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I
—
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ke

... (i)

Comparing eq. (i) and (ii), we get
a?=9andb’=6

>a=V9andb=16

>a=3andb=6

(i) To find: Length of major axes

Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a

=2x3

=6 units

(if) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (0, a) and (0, -a)

= (0, 6) and (0, -6)

(iiif) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where ¢c? = a2 — b?

So, firstly we find the value of ¢

c2=32—-p2
=9-6
c2=3
c=v3...(I)

- Coordinates of foci = (0, +V3)



(iv) To find: Eccentricity

We know that,

C
Eccentricity = 3

= e = “; [from (I)]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = =

2x(V6)°
-2

2X%6
-3

=4

Q. 10. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

9x2 +y2 =36

Answer :



9 + y* = 36

1}

Given:
Ox? +y? = 36

Divide by 36 to both the sides, we get

9 1
x4 —y2=1
36 36

2L v

4 3

Coordinat | Vertices Major | Minor | Eccent | Latus
es of foci Axis Axis rn‘utyr Rectum
sz

—+—-1 x-axis ¢2=a?-b? (+c,0) (+a0) 2a

E a
o b 22a2-p2  (0tc _eow
bz +L =1 y-axis c?=a b> (0,tc) (0,ta) 22 2b  e=- = |

Since, 4 < 36



So, above equation is of the form,

(5]

+

"l
I
[

(3]

U'li't

(3]

... (i)
Comparing eq. (i) and (ii), we get
a?=36andb?=4

>a=v36andb =4

>a=6andb=2

(i) To find: Length of major axes

Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a

=2x%x6

=12 units

(if) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (0, a) and (0, -a)
= (0, 6) and (0, -6)

(iiif) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where ¢c? = a2 — b?
So, firstly we find the value of ¢
c?=a?-b?

=36-4

c?=32

c=v32..()



- Coordinates of foci = (0, +V32)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = —
a

= e = E [from (l)]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = 0
2 x (2)?
6
8
6
4
3

Q. 11. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

16x2+y2=16

Answer :



160% + 3 = 16

Given:

class24

16x2+y2=16

Divide by 16 to both the sides, we get

16 1
P2y T2
6 TV 7!
xz yz_
T+__1



Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
252

_.+......_ 1 x-axis c2=a’?-b? (*c,0) (+a,0) 2a =

a? a a

e y"'_ P e P L T + _C 2b?
S+2=1 y-axis c’=a b? (0,tc) (0,ta) 22 2b  e=- = |
Since, 1 <16

So, above equation is of the form,

b* = a® ... (i)
Comparing eq. (i) and (ii), we get

a?=16 and b? =1

>a=V16and b =1

>a=4andb =1

(i) To find: Length of major axes

Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a

=2x4

= 8 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (0, a) and (0, -a)
=(0, 4) and (0, -4)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where ¢? = a2 — b?



So, firstly we find the value of ¢

2 =232 _p2
=16 -1
c2=15
c=vV15...(1)

- Coordinates of foci = (0, +V15)
(iv) To find: Eccentricity

We know that,

C
Eccentricity = —
a

[from (I)]

(v) To find: Length of the Latus Rectum

We know that,

2b?

Length of Latus Rectum = .
_2X (1)?
4

2x1
4

1
2

Q. 12. Find the (i) lengths of major axes, (ii) coordinates of the vertices, (iii)
coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of each
of the following ellipses.

25x2 + 4y2 = 100



Answer :

2567 + 4y’ = 100 A

- - L
41r
Given:
25x2 + 4y2 =100
Divide by 100 to both the sides, we get
25 ., 4
— x —
100* " 1007
2 2
I A |
4 25
Coordinat | Vertices Major Minor | Eccent | Latus
es of foci Axis rlc1ty Rectum
—+ Y -1 xaxis ¢?=a?-b? (+c0) (a0 2a e= S| |28
a? a a
N _2 =1 y-axis c¢¢=a?-b? (0,tc) (0,£a) %2 |28 [ews A
b2 a (: e
Since, 4 < 25

So, above equation is of the form,
x2 yz _
T L (i)



Comparing eq. (i) and (ii), we get

a’=25and b?=4

>a=v25and b =4

>a=5andb=2

(1) To find: Length of major axes

Clearly, a < b, therefore the major axes of the ellipse is along y axes.
~Length of major axes = 2a

=2x5

=10 units

(ii) To find: Coordinates of the Vertices
Clearly,a>b

= Coordinate of vertices = (0, a) and (0, -a)

= (0, 5) and (0, -5)

(iii) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where ¢? = a? — b?

So, firstly we find the value of ¢

c2=32—-p2
=25-4
c2=21
c=v21..()

- Coordinates of foci = (0, +V21)

(iv) To find: Eccentricity



We know that,

C
Eccentricity = 3

=e= ‘—? [from (I)]

(v) To find: Length of the Latus Rectum

We know that,

b2
Length of Latus Rectum = —
o2 (2)?
5
R
-5

Q. 13. Find the equation of the ellipse whose vertices are at (6, 0) and foci at (¥4,
0).

Answer :

by




Given: Vertices = (6, 0) ...(i)

The vertices are of the form = (xa, 0) ...(ii)
Hence, the major axis is along x — axis

=~ From eq. (i) and (ii), we get

a=6

= a’=36

and We know that, if the major axis is along x — axis then the equation of Ellipse is of
the form of

2 2
Xy
§+b_2:1

Also, given coordinate of foci = (4, 0) ...(iii)
We know that,

Coordinates of foci = (£c, 0) ...(iv)

= From eq. (iii) and (iv), we get

c=4

We know that,

c2=232_p2

= (4) = (6) - b?

= 16 = 36 — b?
=>b?=36-16
=>b2=20

Substituting the value of a2 and b? in the equation of an ellipse, we get

2

<



X2 y2
— 4=
236720 *

Q. 14. Find the equation of the ellipse whose vertices are the (0, ¥4) and foci

at (O*Z\E).

Answer :
f_‘y

#V_glfﬂl (0, 4)

®
Focus (0, «T)

L]
y \FOCus (0, «¥7

Vertex (0, -4)

5

Given: Vertices = (0, +4) ...(i)

The vertices are of the form = (0, xa) ...(ii)
Hence, the major axis is along y — axis

~ From eq. (i) and (ii), we get

a=4

=>a’=16

and We know that, if the major axis is along y — axis then the equation of Ellipse is of
the form of

XZ y2
b—2+¥= 1

Also, given coordinate of foci = (0, +\7) ...(iii)



We know that,

Coordinates of foci = (0, c) ...(iv)
= From eq. (iii) and (iv), we get
c=v7

We know that,

c2=232_p2

> (72 =(4)2-b?

=>7=16-b?
=>b2=16-7
=>b2=9

Substituting the value of a2 and b? in the equation of an ellipse, we get

x2+ 2 .
b2 a2

Q. 15. Find the equation of the ellipse the ends of whose major and minor axes
are (¥4, 0) and (0, £3) respectively.

Answer : Given:

Ends of Major Axis = (%4, 0)

and Ends of Minor Axis = (0, £3)

Here, we can see that the major axis is along the x — axis.

= The Equation of Ellipse is of the form,

Tl
|
[

(3

ml‘at
| b

+ :
...(i)

where, a is the semi — major axis and b is the semi — minor axis.



Accordingly,a=4and b =3

Substituting the value of a and b in eq. (i), we get

Q. 16. The length of the major axis of an ellipse is 20 units, and its foci

are :5\5‘0). Find the equation of the ellipse.

Answer :

by

" 0 2 14
Vertex (<10, 0) Vertex (10, 0)

Major Axist = 20 units

Let the equation of the required ellipse be

»a

(o8]

2 2
y
+—==1
az b2
Given: Length of Major Axis = 20units ...(i)
We know that,

Length of Major Axis = 2a ...(ii)



=~ From eq. (i) and (ii), we get
2a=20

=>a=10

It is also given that,

Coordinates of foci = (+5v3, 0) ...(iii)
We know that,

Coordinates of foci = (zc, 0) ...(iv)
= From eq. (iii) and (iv), we get
c=5V3

We know that,

c?=a?-b?

= (5V3)2 = (10)2 = b2

= 75=100 - b?
=>b2=100-75
=>b?=25

Substituting the value of a2 and b? in the equation of an ellipse, we get

P
P

X2y
A
aZ ' b2

XZ yZ
Z _+2
~ 7100 25

Q. 17. Find the equation of the ellipse whose foci are (¥2, 0) and the eccentricity

.1
IS —.
2



Answer :

/

B

¥

A

Y -
3 2 1 0
Focus (-2, 0)

Let the equation of the required ellipse be
2 2

Given:

Coordinates of foci = (£2, 0) ...(iii)

We know that,

Coordinates of foci = (zc, 0) ...(iv)

=~ From eq. (iii) and (iv), we get

c=2

It is also given that

1
Eccentricity = >

Focus (2, 0)



we know that,

C
Eccentricity,e = 5
1 2 .
= =2lvc=2]
2 a
>a=4

Now, we know that,

= (2)? = (42— b2

= 4=16—b?
>b2=16-4
= b2 =12

Substituting the value of a? and b? in the equation of an ellipse, we get

1
Q. 18. Find the equation of the ellipse whose foci are at (¥1,0) and e = >

Answer :



Let the equation of the required ellipse be

Given:

Coordinates of foci = (£1, 0) ...(i)
We know that,

Coordinates of foci = (£c, 0) ...(ii)
~ From eq. (i) and (ii), we get
c=1

It is also given that
» 1
Eccentricity = 2

we know that,

o
Eccentricity,e = 3

Now, we know that,
c2=a2_p2

=> (19 = @2 -b?

=>1=4-Db2
>b?=4-1
=>b’=3

Substituting the value of a2 and b? in the equation of an ellipse, we get



Xy
a2 tp =1
x2 y2
— 4 —=
=>4 3 1

Q. 19. Find the equation of the ellipse whose foci are at (0, ¥4) and e = %.

Answer :
Ay
6
A
T
us (0, 4)
- -4
7 6 5 —a 4 5 6 i B °]
Given:

Coordinates of foci = (0, £4) ...(i)
We know that,

Coordinates of foci = (0, xc) ...(ii)



The coordinates of the foci are (0, £4). This means that the major and minor axes are
along y and x axes respectively.

~ From eq. (i) and (ii), we get
c=4

It is also given that
o 4
Eccentricity = 3

we know that,

C
Eccentricity,e = 3

=1

u |

=Z[rc=4]

>a=5
Now, we know that,

= (4= (5 - b?

= 16 =25 - b?
=>b2=25-16
=>b2=9

Since, the foci of the ellipse are on y — axis. So, the Equation of Ellipse is

2 2
X* ¥
—+-=1
bz a2

Substituting the value of a? and b? , we get

a
x‘- 2

y
— 4 =
=gt~



Q. 20. Find the equation of the ellipse with center at the origin, the major axis on
the x-axis and passing through the points (4, 3) and (-1, 4).

Answer :

by

- Major Axis

o
-
-

Given: Center is at the origin
and Major axis is along x — axis

So, Equation of ellipse is of the form

+

Tl
|
[

(3

w |‘K.
(] (5]

()
Given that ellipse passing through the points (4, 3) and (-1, 4)

So, point (4, 3) and (-1, 4) will satisfy the eq. (i)



Taking point (4, 3) where x=4andy=3

Putting the values in eq. (i), we get

(4% (3)?
22z Tpz 1
16 9
SateE=1 ... (i)

Taking point (-1, 4) where x=-1andy =4
Putting the values in eq. (i), we get

(-1)* (@7
2 bz

+

nial"‘
U'lH
| o
Il
[

..(iii)
Now, we have to solve the above two equations to find the value of a and b
Multiply the eq. (iii) by 16, we get

16 16x 16
¥+b—2= 1x16

16 256
=2—+—F=16
a= b=

. (iv)

Subtracting eq. (iv) from (ii), we get

9 256
ot i it A e 6
b2 bz 11

9 — 256
>——=-15

b2



247
= _b—2 = —15

L2 _ 247
= =
15

Substituting the value of b2 in eq. (iii), we get

1 16
az 247
15
1+15xm
T2 a7
*_240 .
az 247
1 240
az 247
1 247 — 240
= —n— —
a2 247
17
az 247
247
a?=—
= 7
Thus,
2 gp2 =2
7 15



7x%  15y?
= — =
247 247

1

= 7x2 + 15y2 = 247

Q. 21. Find the equation of the ellipse with eccentricity % , foci on the y-axis,
center at the origin and passing through the point (6, 4).

Answer :

O = (0, 0)

1

‘A=(6,4)
e}

¥

=16 -14 -12 =10 -8

Given that

o 3
Eccentricity = 2
we know that,

C
Eccentricity,e = -
a

-2 0.

2




We know that,

c2=232_p2
3a\°
-(3) =a-v
9a?
= E — az - bZ
932
bZ — a2 _
- 16
b2 16a* — 9a*
= =
16
= b2 — 732

It is also given that Coordinates of foci is on the y — axis

So, Equation of ellipse is of the form

2 2

XY

b_2+¥=1

Substituting the value of b2 in above eq., we get

7% a ... (i)

Given that ellipse passing through the points (6, 4)



So, point (6, 4) will satisfy the eq. (ii)
Taking point (6, 4) where x=6andy =4
Putting the values in eq. (ii), we get

16(6)* (4)?
7a2 * az 1

16 X 36 N 16
7a2 az

=

576 +7 x 16 .

=
7a2

576 + 112 .

=
7a2

688 .
= —
7a2

Substituting the value of ain eq. (i), we get

7 x 688
b2 =—-7
16
L2 588
- 16

Substituting the value of a? and b? in the equation of an ellipse, we get

Xy
b_2+§=1

XZ yz
~ 688 T 688 |



16x*  7y*

=688 688 |

or 16x? + 7y’ = 688

Q. 22. Find the equation of the ellipse which passes through the point (4, 1) and
having its foci at (+3, 0).

Answer :
5y
4
emm==B81=== N
2
A=(4,1)
’ 1
'
- - {. . E = v
: F,=( 3, 0) 2 3 : x
—— i L
8 7 ¢ 5 41 14 !s_ 2 t o] 1 2 ’1 4! 5 € 7 8
' Focus 0= (0, 0) Focus H
L]
L) -1 y
L)
LY
A Y
\.. _2
.
‘...ﬁ -
~————l Y I
- |
5
\

Let the equation of the required ellipse be

—

o |‘-.:
Lo ]
I
=

Sl %

5]

(i)
Given:

Coordinates of foci = (£3, 0) ...(ii)
We know that,

Coordinates of foci = (£c, 0) ...(iii)

~ From eq. (ii) and (iii), we get



c=3

We know that,

c2=232_p2

= (32 =a?-b?

=>9=a’-b?

>b’2=a%2-9...(iv)

Given that ellipse passing through the points (4, 1)
So, point (4, 1) will satisfy the eq. (i)

Taking point (4, 1) where x=4 and y = 1

Putting the values in eq. (i), we get

(4)?  (1)?
2 5 = 1
al_ &~
16 1
=>—,,+—,,_
ad. &~
24 "1_9= 1 [from (iv)]

16(a®—9) +a?
(a?)(@*2—-9)

= 16a’ — 144 + a’> = a’(a? - 9)
= 17a%? — 144 = a* — 9a?
>a*-09a?-17a2+144=0
> a*—-26a2+144=0
>a*-8a?-18a2+144=0

= a2(a2—8)— 18(a2—-8) =0



= (a2-8)(a2—18)=0
=>a’-8=0o0ra?-18=0
>a’=8ora’?=18

If a2 = 8 then

b2 =8-9

=1

Since the square of a real number cannot be negative. So, this is not possible

If a2 =18 then
b2=18-9
=9

So, equation of ellipse ifa2 =18 and b2 =9

-

—+=—=1
18 9

Q. 23. Find the equation of an ellipse, the lengths of whose major and mirror axes
are 10 and 8 units respectively.



Answer :

)

Minor Axis = 8

1 2

Let the equation of required ellipse is

-

ra

W
TS
Il
=

L
Nl ta

-(A)
Given:

Length of Major Axis = 10units ...(i)
We know that,

Length of major axis = 2a ...(ii)
~From eq. (i) and (ii), we get
2a=10

>a=5

It is also given that

Length of Minor Axis = 8 units ...(iii)

P

i



We know that,

Length of minor axis = 2b ...(iv)

~From eq. (iii) and (iv), we get

2b=38

>b=4

Substituting the value of a and b in eq. (A), we get

2 2
X
v

52 @2

2
Q. 24. Find the equation of an ellipse whose eccentricity is Y the latus rectum is
5, and the center is at the origin.

Answer :

f

Let the equation of the required ellipse is

w | "
(] (3]
+
%5
(%]
|
[

0



Given that

2
Eccentricity = 3

we know that,

C
Eccentricity,e = 3

2 C
= —=-
3 a
2

=Cc=-a
3

We know that,

o2 = g2 _ b2
2a\2
~(3) == 2
43°
=g -a-b
432
Sb2=a——
9
b2 9a3% — 43°
= =
9
=>b2_532

) (i)
It is also given that, Latus Rectum =5 .. (iii)

We know that,

2b?
Latus Rectum = =



=5 =
10a2

—7 =
9a
5_10a
~ %=
5xX9

= =
=70
9

= a=—=
=3
81
2_
= a 2

Substituting the value of a in eq. (ii), we get

s(3)

b2 = —22_
9
. 2=5><9
4
45
b2 = —
- 4

Q. 25. Find the eccentricity of an ellipse whose latus rectum is one half of its
minor axis.



Answer :

AY
2]
»
®
S
k= Latus rectum
=
- 4
e —"1 Major axis
. linear eccentricity e
foci
A

Let the equation of the required ellipse is

-

x2 y©
—+==1
a2 b2

(i)

It is given that,
L .
Length of Latus Rectum = - minor Axis

We know that,

2b?
Length of Latus Rectum = e

and Length of Minor Axis = 2b

So, according to the given condition,

2b% 1 oh

a 2"
2b?

=—=0>D

a

> X



2b?
= —=2a

b
=>2b=a ... (i)
Now, we have to find the eccentricity

We know that,

C
Eccentricity,e = -
v a ... (iii)

where, ¢Z2 = a2 — b?

So, ¢ = (2b)? — b? [from (ii)]

= 2 = 4b2 — b2

= c2=3b2
= ¢ = \3b2
=>c=bV3

Substituting the value of ¢ and a in eq. (iii), we get

C
Eccentricity,e = 5

Q. 26. Find the eccentricity of an ellipse whose latus rectum is one half of its
major axis.

Answer :



Lalus rectum

\ | Minor axis

Major axis

linear eccentricity

foci =

Let the equation of the required ellipse is

ul"m

(2]

+
Sl
|
[y

Wl

(i)

It is given that,

1
Length of Latus Rectum = Emajor Axis

We know that,

2b?
Length of Latus Rectum = Py

and Length of Minor Axis = 2a
So, according to the given condition,

2b% 1
—=-X2a
a 2



= a=12b?
>a = b2
Now, we have to find the eccentricity

We know that,

. s C
Eccentricity,e = -

o

... (i)
where, ¢Z2 = a2 — b?

So, ¢ = 2b? — b? [from (ii)]

= c2=h?
= ¢ =1\b?
=c=b

Substituting the value of ¢ and a in eq. (iii), we get

C
Eccentricity,e = "



