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
X
25 9

Answer :

- Y-
— -+ "I— =
5 1

Given:
KZ 2
T A |
25 9§

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

--+-- 1 x-axis c¢2=a’-b? (%tc,0) (ta,0) 2a =£.

a
§+y—z 1 y-axis ¢?=a’?-b? (0,tc) (0,ta) 2 2b e=£- 207

a _



Since, 25> 9
So, above equation is of the form,

2yl
;-FE: 1

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

= a=vV25and b =+9

>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

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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 = (xc, 0) where ¢? = a2 — b?
So, firstly we find the value of ¢

c2 =32 —p2

=25-9

c2=16



=~ Coordinates of foci = (x4, 0)
(iv) To find: Eccentricity

We know that,
o C
Eccentricity = 3
4
= e = - [from (l)]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = =
2% (3)?
5
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.
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Given:
J(Z 2
¥
49 36

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

—+—=1 x-axis c*=a’-b?
az

bz %:1 y-axis c?=a’-b?

Since, 49 > 36

So, above equation is of the form,

KZ FZ _
=1 (i)

Comparing eqg. (i) and (i), we get

a?=49 and b2 =36

(£c,0)

(0, ¢)

(£a,0)

(0, a)

2a

2a

2b

RO a

a

2

a



= a =49 and b = V36

>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

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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 = (xc, 0) where ¢? = a2 — b?
So, firstly we find the value of ¢
c?2=a?-b?

=49 - 36

c2=13

c=13...(I)

- Coordinates of foci = (+\13, 0)

(iv) To find: Eccentricity

We know that,

C
Eccentricity = 3



—

== “‘—f [from (1)]

(v) To find: Length of the Latus Rectum

We know that,

Length of Latus Rectum = =

2 (6)?

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 :

16z + 25y = 400

Given:




16x2 + 25y2 = 400

Divide by 400 to both the sides, we get

16 ,, 25 ,
200~ " 2007

e v

25 4

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

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

a2 (-l- a
—+ y—z =1 y-axis c?=a’-b? (0,c) (0,£a) 22, (12b) | [le=ic [ ar

DZ a2 a asesg
Since, 25 >4

So, above equation is of the form,

z z

x y=1

a®  b? ...(ii)
Comparing eq. (i) and (ii), we get
a?=25and b?=4
=>a=V25andb =4
>a=5andb=2

(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

(i) 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 = (xc, 0) where c? = a? — b?

So, firstly we find the value of ¢

c2=a?-Db?
=25-4
c?=21
c=v21...(I)

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

We know that,

C
Eccentricity = 3

from (1} ]

21
=:~E'=%[
=]

(v) To find: Length of the Latus Rectum

We know that,

2b?
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+ 4y? =100

Answer :

& 4yt =100 &

T

Given:
X2+ 4y? =100
Divide by 100 to both the sides, we get

1 4

2 2
—x?+—y?=1
100" 100

2 2
LS G
100 25

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

_2+_=1 x-axis c2=a?-b? (*c,0) (xa,0) 2a
a

=8
X y— =1 y-axis c?=a?-b? (0,¢) (0,£a) 2a (' 2b) |le=s 222
b2 a2 a a



Since, 100 > 25
So, above equation is of the form,

2yl
;-FE: 1

...(ii)

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

a?=100 and b? =25

= a =100 and b = V25

=>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

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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 = (xc, 0) where ¢? = a2 — b?
So, firstly we find the value of ¢

c2 =32 —p2

=100 - 25

c2=75



c=+75

c=5V3..(I)

- Coordinates of foci = (+5V3, 0)
(iv) To find: Eccentricity

We know that,

o C
Eccentricity = 3
me=33_Yrfrom ()]

10 2

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = =
2 x (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 + 16y? = 144

Answer :



927 + 16" = 144

"N

@
~
=
w
=1

Given:
9x% + 16y° = 144

Divide by 144 to both the sides, we get

9 ., 16 .
144" " 1447 T
¢ v

16 =]

Coordinat | Vertices Eccent | Latus
es of foci l‘ICIty Rectum
2b2

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

az =l a
anmes Z—: - i 2= 2- 2 O,i'C i :-C. 2_’)2
b2+a2 1 y-axis c¢2=a’-b? ( ) (0,%a) 2a; | 2b’ | e = = |
Since, 16 > 9

So, above equation is of the form,

KZ FZ _
=1 (i)



Comparing eq. (i) and (ii), we get
a?=16andb?=9

= a=V16and b =9

>a=4andb=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

=2x4

= 8 units

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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=17...()

- Coordinates of foci = (+V7, 0)

(iv) To find: Eccentricity



We know that,

C
Eccentricity = 3

[from ()]

=e=

|5

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

2b?
Length of Latus Rectum = y

_2;«:(3)2
=—

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 ellipses.

4x%2 +9y? =1

Answer :

l.r7 ~ ‘Ju" 1

“y

04y



Given:

4x%> +9y? =1
2 2
T+ =1
3 9

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

_z+..__1 x-axis c2=a?-b? (tc,0) (xa0) 2a e=S<

a a a
c
a

—+—=1 y-axis c?=a’?-b? (0,xc) (0,xa) 22 2b e= 2v*
bz a2 aQesEs
Since,
1.1
47 9

So, above equation is of the form,

&yl B
=Tt (i)

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

1
az=grandbz=

_ 1 db = 1

= |zandb= |5

_1 db—l
=a=zandb=g

(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



le
B 2

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

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

- (30)m (-39)
= 5° dnl 5"

(i) 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=3a2—p>
1 1
4 9
294
36
c? =£
36
c=¥

6 ()
V5
~. Coordinates offoci= | + 5 0

(iv) To find: Eccentricity

We know that,



C
Eccentricity = 3

—

V8 _ -
= e=_g_=§x2:§[from ()]
z

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = e
1 2
_2x 3)
1
2
2
-9
1
2
2 2
==X
9

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.

g ¥
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o

Answer :
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Given:
KZ 2
I A |
4 25

Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
Zb"’

—+—_1 x-axis c2=a*-b? (tc,0) (xa0) 2a e=S

a? a a

x2 2 " P B 0+C + -E 2b2
b—2+a— 1 y-axis c?=a’-b? (0,tc) (0,£a) 2a ['2b) e Sl = |
Since, 4 < 25

So, above equation is of the form,

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

>a=vV25andb=+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

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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=a?-Db?
=25-4
c2=21
c=v21...(I)

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

C
Eccentricity = 3



= e = Y2 [from (1)}

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

2b?
Length of Latus Rectum = =
2% (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.

XE 1ir,2
— 4+ =1
9 16
Answer :

~ e




Given:

2 2

I A |
2 16
Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
—+_=1 x-axis c?=a’-b?> (tc,0) (+a,0) 2a e=S |
a? a “a
2 2
L +Loq yaxis 2=a?-b? (0%c) (Ora) 2a 2b e=S A
bz a2 a ey
Since, 9< 16

So, above equation is of the form,

b* © a? ...(ii)
Comparing eq. (i) and (i), we get
a?=16and b?=9

= a=v16and b =+9

=>a=4andb=3

(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 ¢? = a? — b?

So, firstly we find the value of ¢

c?=a?-Db?
=16-9
c?=7
c=1\7..()

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

We know that,

C
Eccentricity = —
a

]

=]

W

[from ()]

= e=

o

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = -
2 % (3)°
4
9
S 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 :
Ly
A
Gt e 2y = 18 .
1
X
-5 —4 -3 1 2 3 4 5 ] ¥
J
Given:
3x2+ 2y’ =18

Divide by 18 to both the sides, we get

3 2
2 2
X t+t—Zy =1
18 18
z
S y* =1
6 9
Major Coordinat | Vertices Eccent | Latus
es of foci ricity Rectum
—+—-1 x-axis c?=a’-b? (fc,0) (xa,0) 2a e o) D%
a? a T
XAy U c 22
- ci=a?-b 0,tc ta 2a == ot
=+Z =1 y-axis (0,£c) (0,xa) 2b  e=- =
Since, 6 <9

So, above equation is of the form,



b%  at ...(ii)

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

=>a=V9andb =16

>a=3andb=16

(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

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

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

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

(i) To find: Coordinates of the foci

We know that,

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

So, firstly we find the value of ¢

c?=a?-Db?
=9-6
c®=3
c=+3...(I)

- Coordinates of foci = (0, +V3)



(iv) To find: Eccentricity

We know that,

C
Eccentricity = 3

|r.u'l

[from ()]

—=e=-

[ 5]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = -
2

2% (w"ﬁ)
3

2X6
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.

9x? +y? =36

Answer :



97 4y = 36

=14 =12 =10 =& -6 -4

Given:
9x? +y2 =36

Divide by 36 to both the sides, we get

9 - 1
_X —
36 eV
e v
4 36

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

—+—-1 x-axis c2=a’-b? (xc,0) (xa,0) 2a e=S

a? a a
X2, ¥ _4 yaxis c2=at-b? (0%c - =< | 2p2
b2+a2—1 y-axis c?=a’?-b? (0,xc) (0,£a) 28 | 2b e = =

Since, 4 < 36



So, above equation is of the form,

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

= a =36 and b = V4

>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

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

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

(i) To find: Coordinates of the foci

We know that,

Coordinates of foci = (0, +c) where ¢? = a2 — b?
So, firstly we find the value of ¢
c?2=a?-b?

=36-4

c2=32

c=v32...(I)



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

We know that,

C
Eccentricity = 3

= p= % [from (I)]

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = -
2% (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 +y? =16

Answer :



1F‘

Given:

16x> +y2 =16

Divide by 16 to both the sides, we get

16 1
—x*+—y’=1
16~ T167
¢y,

1716 )



Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
Zb2

K + Y =1 xaxis c?=a?-b? (*c0) (+a,0) 2a =<

@ abl| an
X Y _q yeaxis c2=a’-b? (0Otc - SIS A
D2 el > =1 y-axis ¢*=a b? (0,x¢) (0,xa) 2a4(°2b) e = =

Since, 1 < 16

So, above equation is of the form,

b a? ...(ii)
Comparing eq. (i) and (i), we get
a?=16andb?=1

=>a=V1l6andb =11

>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 ¢? = a? — b?



So, firstly we find the value of ¢

c2=ga2—p2
=16-1
c?=15
c=vV15...(I)

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

We know that,

C
Eccentricity = 3

—

=e= ‘_i“"’ [from (I)]
(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = -
2 x (1)?
4
2x1
4
1
T2

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 + 4y? = 100



Answer :

by

25z 4 dy® = 100 A

Given:
25x2 + 4y? = 100

Divide by 100 to both the sides, we get

25 . 4
_X [RE—
100~ * 1007
<L ¥
4 25
Coordinat | Vertices Eccent | Latus
es of foci ricity | Rectum
x—+-—- x-axis ¢2=a?-b2 (tc,0) (+a,0) 2a o= ol 2bE
a2 a Non
s "— =1 y-axis c2=a?-b> (0,tc) (0,+ta) 2a 2b e=S 22
b2 a2 a asesg
Since, 4 <25

So, above equation is of the form,
J(Z FZ _
rta =1 (i)



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

=>a=V25andb =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

(i) To find: Coordinates of the Vertices
Clearly,a>Db

~ 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...(I)

- Coordinates of foci = (0, +V21)

(iv) To find: Eccentricity



We know that,

C
Eccentricity = 3

|

et

y 2

[from (1)]

= e =

u-l |

(v) To find: Length of the Latus Rectum

We know that,

2b?
Length of Latus Rectum = =
2% (2)?
5
8
5

Q. 13. Find the equation of the ellipse whose vertices are at (6, 0) and foci at (24,
0).

Answer :

B

o
1 s 3 4 E]
Faci (4, 0)




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

The vertices are of the form = (za, 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
¥
a_?+b_?=1

Also, given coordinate of foci = (x4, 0) ...(iii)
We know that,

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

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

c=4

We know that,

c?2=a?-Db?

= (47 = (62 - 1?

= 16 =36 —-Db?
= b?2=36-16
=Db%2=20

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

2 2
¥
3._2+b_2:1



XZ }FE
Sl A
~ 36 20

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

at ©-247),

Answer :
.-ir

Mierbex (0, 4)

Vartex (0, -4)

sy
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

2 2

Yy

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=17

We know that,

c?=a?-Db?

= (V7)? = (4)? — b?

=7=16-Db2
> b2=16-7
=pb2=9

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

XE FE
b_2+¥: 1

Q. 15. Find the equation of the ellipse the ends of whose major and minor axes
are (x4, 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,

xz 2
¥

a® | b2 (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

y
Sl A
16 9

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

are (:S\E‘O). Find the equation of the ellipse.

Answer :

22 20 18 i 14 12 0 B ) 4 2 0 2 4 [ B 0 12 14 15 18
Viertex (<10, 0) Vertex {10, 0)
4

— I—

Mlijor A = 20 ynils

104

L

Let the equation of the required ellipse be

2 2
¥

3._2 + b—g =1

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 = (xc, 0) ...(iv)
~ From eq. (iii) and (iv), we get
c=5V3

We know that,

c?=a?-Db?

= (5V3)2 = (10)2 — b2

= 75 =100 — b?

= b?=100-75

= b2=25

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

¥
3__2 + b—z =1
2 2

X

Xy

100 25
Q. 17. Find the equation of the ellipse whose foci are (£2, 0) and the eccentricity
|
is -

2



Answer :

¥

Focus (-2, 0)

Let the equation of the required ellipse be

XE },2
2tpz=!

Given:

Coordinates of foci = (2, 0) ...(iii)
We know that,

Coordinates of foci = (£c, 0) ...(iv)
~ From eq. (iii) and (iv), we get
c=2

It is also given that

1
Eccentricity = 2

Focus (2, 0)



we know that,

C
Eccentricity, e = 5
1 2 .
= E— ; [ - O = 2]

>a=4
Now, we know that,

c2=a2— b2

> (2= (@7 -p?

=4=16-Db?
= b2=16-4
= ph2=12

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

2 2

¥

a—g‘l‘b—g:l
XZ 2

:}E-I_E:l

Q. 18. Find the equation of the ellipse whose foci are at (x1, 0) and e = —.

Answer :

by



Let the equation of the required ellipse be

XE FE
3__2+b_2=1

Given:

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

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

It is also given that
. 1
Eccentricity = 2

we know that,

wl ™

Eccentricity, e =

Now, we know that,
c2=2a2—p2

= (1)? = (22— b2

>1=4-Dp?
>b?2=4-1
=b?=3

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



){E BEE
E;E + Eﬁi =1

){E EFE
e A
)

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

Answer :
ay
L
B
[ ]
s (0, 4)
- . 5
- 7 8 5 4 1 '3
B
s
s (0, -4)
=
|
Given:

Coordinates of foci = (0, £4) ...

—

)

We know that,

Coordinates of foci = (0, £c) ...(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

4
Eccentricity = 3

we know that,

Eccentricity, e =

ol

Now, we know that,
c2=a%2-Dp2

= (472 = (57 - b7

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

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

Xﬂ },2
b—2+§= 1

Substituting the value of a2 and b? , we get



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 :

i
[
™

[ Majr Auxis '

iy i

=31 -
-

=5 4

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

So, Equation of ellipse is of the form

!{2 2
L

a?  b? ()
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 =4 andy =3

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

(9?7  (3)?
=z Tz 1L

16 9
SateE=1 0
Taking point (-1, 4) where x=-1landy =4
Putting the values in eq. (i), we get

(—D?*  (4)?
2 Tt

1 16
=—+—==1
a*  b? ...(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 16 x 16
§+b—2= 1x16

a? bz ..(iv)

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

16 9
;4‘;—1
1 256
+22=16
5
A O B
b2 b2



vz _ 247
= = —
15

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

1 16
22247 -
15

1

1 15x 16 L
a? 247

Thus,

247 247
a?=—&Db*=—
7 15

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

2 2

x>y
247 T 247

71

=1




7x?  15y?
:r'_-l— =
247 247

1
= 7x2 + 15y? = 247

3
Q. 21. Find the equation of the ellipse with eccentricity 2 foci on the y-axis,
center at the origin and passing through the point (6, 4).

Answer :

=]
p—

| ks

=16 =14 =12 =10 -3 =5 =i =2 o 2 4 &

=

Given that

3
Eccentricity = )

we know that,

C
Eccentricity,e = -
a



WM

U

(]

1
e | e

4%

We know that,

c2=a2— b2
3a\°
= (3) =2
93
T
9a”
:_b:z: 2_ -
16
, 16a® — 9a
= =
16
= b? _

16 ..()
It is also given that Coordinates of foci is on the y — axis
So, Equation of ellipse is of the form
2 2
¥
b_z + E =1

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

16x° 2
+L =1

7a® | a? ...(ii)

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



So, point (6, 4) will satisfy the eq. (ii)
Taking point (6, 4) wherex =6 andy =4

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

16(6)* (4)?
(6
7aZ a2

16 % 36 . 16 |
== — —_——=
7a2 a2
E76+ 7 % 16 |
7az N

=

576+ 112 L

=
7az

Substituting the value of a2 in eq. (i), we get

758

b2 = ——T
16

.2 _ 688
= =—
16

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

2 2

x2 y
b_2+§= 1
XE }FE
= %68 1688 |

16 7



16x? N 7y? .
~ 688 ' 688
or 16x2 + 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 :
5 Ay
4
T CEET -
f’ ’ 2
L
P  A=(4,1)
4 1
L1
F.={ ] -, = jo
! ,=(-3,0) F,=(3,0) } .
Y 7 - 5 4 -'3 -2 1 nT i z ¢ 41 5 [ 7 B
Focus O={0,0 Focus |
1 1 .."'
% }')’
\“ _2
L N
|
5
|

Let the equation of the required ellipse be

2 2

L,y
a®*  b? 1 ...(i)
Given:

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

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



c=3

We know that,

c?=a?-Db?

= (3)2=a?-Db?

>9=a%2-Db?

=>b2=a?-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 andy =1

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

(4)* (17
=z Tz 1L
16 1
= a—z‘l‘b—z =
e 21_9= 1 [from (iv)]

16(a*—9) +a“
(a2)(@2-9)

= 16a’ - 144 + a? = a%@@*>-9)

= 17a? - 144 = a* — 9a?
>a*-9a’?-17a%?+144=0
= a*—26a2+144=0
>a*-8a2-18a%2+144=0

= a’(@a*-8)-18(a®*-8)=0



= (a?2-8)(a?-18)=0
=>a’?-8=0o0ra?-18=0
=>a?=8ora’>=18

If a2 = 8 then

b?=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 if a> =18 and b>=9
x2  y?

18 + 9 = 1

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

!
I
8 7 r 15 -4 -3 2 10

1 2

' Major Axis =

Let the equation of required ellipse is

Ly
2 pr 1 .(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)

s



We know that,

Length of minor axis = 2b ...(iv)
~From eq. (iii) and (iv), we get
2b =8

=>b=4

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

XZ },2
—— =1
(5)2  (4)?

XZ FE
= E + E =1

Q. 24. Find the equation of an ellipse whose eccentricity is 3 the latus rectum is
5, and the center is at the origin.

Answer :

tus Rectum
|
Let the equation of the required ellipse is

!{2 2
L

a?  b% ()



Given that

. 2
Eccentricity = 3
we know that,

C
Eccentricity, e = 5

2
= — =
3

Wl o

U

(]

Il
L] B

%)

We know that,

c2=a2— b2
2a\?
~(3) =2
43°
:'?= aE_bE
43a*
Sbioal——
9
b2 9a% — 4a“
— =
9
5af
= b? =

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

We know that,

2b?
Latus Rectum = T



= § =
. 10a?
= =
Oa
5 10a
=5 =—
9
5x9
= a=
10
9
= a=—
2
81
= 3= —
4

h- =
9
5x9
= h?=—
4
45
b2 = —
= 4

4x* . 4y? )
= — _—
81 45

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



Answer :

AY
un
o
]
=
E Lafus rectum
=
- &
= -~1 Major axis

- linear eccentricity

foci ="

Let the equation of the required ellipse is

2y
=t =1 0

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

We know that,

2b?
Length of Latus Rectum = =

and Length of Minor Axis = 2b

So, according to the given condition,

2h? :LMb
2

2b?
= ——=0>D)
a

=X



2h?
= —=2a

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

We know that,

. C
Eccentricity,e = -
a

.. (iii)
where, c2 = a2 — b2
So, ¢? = (2b)? — b? [from (ii)]

= c2 = 4b? — b?

= c2=3b?
= ¢ =V3b2
= c=hbV3

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

C
Eccentricity, e = 3

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

Answer :



AY

Lalus rectum

£

k Minor axis

.
\

Major axis

linear eccentricity

foci

Let the equation of the required ellipse is

xZ 2

I S |
a®  b® ...(0)

It is given that,

1
Length of Latus Rectum = Emajﬂr Axis

We know that,

2b?
Length of Latus Rectum = =

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

2b? 1}{2
a 2778

2b?
= —2=3
a

= 2b2 = a2 ...(ii)



= a = \2b?
=a = b2
Now, we have to find the eccentricity

We know that,

. C
Eccentricity, e = 2

...(iii)
where, c? = a2 — b?

So, ¢? = 2b? — b? [from (ii)]

= c2 = p?
= ¢ = \b?
=>c=b

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

C
Eccentricity, e = 3

b

Cby2

e
Sl -



