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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 11 Conic Sections

Exercise 11.3

In each of the Exercises 1 to 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.
1t
1. + I = 1
36 16
Ans. Given: Equation of ellipse: L + y =1
36 16

".* 36 > 16 (it's a horizontal ellipse)

L a’l=36,b"=16

—=a=6>b=4

Now ¢ —\fz? —57 = 3616 = /20 = 245

. Coordinates of foci are | +¢_ (]

= [£245. 0|
Coordinates of vertices are |'_ic:r= D_'I
= (16.0]
Length of major axis = 24 = 2 = =12 units

Length of minor axis = 25 = 2 x4 =§ units
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~ Iz -
Eccentricity (g} = £_ '”E :£
T a 3
THe T
Length of latus rectum = =2 _= 16 = E units
a 6
I
2. —+=—=1
4 15

= =

i ¥4
- .

Ans. Given: Equation of ellipse: * + o 1
4 15

" 25> 4 (it's a vertical ellipse)

Now ¢ =o' =5 = 25-4 =4/21

. Coordinates of foci are (0, %¢ |
= (0.£421]

Coordinates of vertices are ['_[:l: ic:r_]
= (0.5

Length of major axis = 24 = 2 =45 =1() units

Length of minor axis = 25 = 2= 2 = 4 units

. 21
Eccentricity (g|=— =
T a 5
ML
i g .
Length of latus rectum = i = 4 = § units
a 5 5
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o] 5
a

3. 5 LY 4
16 9

5 =
o i

Ans. Given: Equation of ellipse: < + Yo 1

le 9

""16 > 9 (it's a horizontal ellipse)
S a =16h"=9

—a=4.b=3

Now o =o' —p* = f16-9 =-f7

.. Coordinates of foci are [ +¢_ (]
= [£47.0]

Coordinates of vertices are ['_ic:g D_'I
= (4.0

Length of major axis= 2z = 2x4 = & units

Length of minor axis = 25 = 2 =3 = § units

Eccentricity [ g | = £ —£
a4

25?7 20

Length of latus rectum = =——_ — units

b | D
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Ans. Given: Equation of ellipse: i+ Y =1
25 100

100 > 25 (it's a vertical ellipse)
Sat =100.b" =25

—=a=10b6=5

Now o — \f8 —p? = J100-25 =75 =53

. Coordinates of foci are (). *¢ |

= (0.£53 |
Coordinates of vertices are ['_[L ic:r_'l

= (0,£10)

Length of major axis = 24 = 2 =10 = 2 units

Length of minor axis = 25 = 2 x5 =10 units

Eccentricity [g) = — = =¥
- oa 10 2
ThY 2w 24
Length of latusrectum= =" - ==~ _ £ units
a 10
49 36

Ans. Given: Equation of ellipse: * + Yo 1
49 36

".* 49 > 36 (it's a horizontal ellipse)
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Cat =496 =36
—=a=T.h=6
Now . _.fo? —5? = .f10_36 =.f13

. Coordinates of foci are [ +¢, (]

= [£13. 0]

Coordinates of vertices are ['_ic:g D_'I

= (17.0)

Length of major axis = 24 = 2« 7 =14 units

Length of minor axis = 25 = 2« f=12 units

L)

Eccentricity (¢ = £ _

) I B, 72
Length of latus rectum = =2 == 36 = _" units

a = i

. | al
4

x V
6. + = =
100 400
Ans. Given: Equation of ellipse: ol + 1'_ =1
100 400

".* 400 > 100 (it's a vertical ellipse)
Coat =400, =100

= a=20,6=10

Now . — /o' — 57 = [400-100 =300 =103
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. Coordinates of foci are (0. %c |

= | Dimﬁ_]

Coordinates of vertices are ['_[L ic:r_'l

= (0.£20)

Length of major axis = 24 =2 = 20 = 40 units
Length of minor axis = 25 = 210 = 2() units

c 1043 3
===

Eccentricity (g) = —
B v | P P

25°  2x100

a 20

Length of latus rectum = =10 units

7. 36x" +4y7 =144

Ans. Given: Equation of ellipse: 36" + 417 =144

— 36x° +—1_];‘
144 144

—1 (divide both sides of equation by 144)

eI
= __—+-—=1

4 36

"* 36 > 4 (it's a vertical ellipse)

Lat =360 =4

—=a=06b=1

Now . —.Jo* —p? = f36—4=32=42

. Coordinates of foci are (). £¢ |
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= (0,242
Coordinates of vertices are ['_[l ic:r_'l
= (0.16)

Length of major axis= 2z = 2= 6 = 12 units

Length of minor axis = 2h = 2x 2 = 4 units

c 42 242

Eccentricity (g) = —

a 6 3
IH: 7
Length of latus rectum = i == 4 = i units
a 6 3

8.16x" +1° =16
Ans. Given: Equation of ellipse: 16 v+ J,-: =16

—, 16x + & _1 (divide both sides of equation by 16)

16 16

= =
i i

1 16

1

“*16 > 1 (it's a vertical ellipse)
Sat=16.8" =1

—a=4.b=1

Now . —./" — 5% = J16-1=4/15

. Coordinates of foci are (). *¢ |
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= (0, £4/15

Coordinates of vertices are (), e |

= (0.14)
Length of major axis= 24 = 2x4 = & units
Length of minor axis= 25 = 2 =1 = 2 units
5
Eccentricity (g} = £_ 13
T a 4
M0
Length of latus rectum = i == x1 = l units
a 4 2

9. 4x7 +917 =36
Ans. Given: Equation of ellipse: 4 w40 J,-: =3h

— 3 9" _ | (divide both sides of equation by 36)

36 36

"9 >4 (it's a horizontal ellipse)
Lat=9.b =4

—=a=3b=12

Now ¢ — 7 57 = Jo—d =5

.. Coordinates of foci are [ *¢_ (]
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= (45, 0]

Coordinates of vertices are ['_ic:g D_'I

= (13.0)

Length of major axis= 24 = 2= 3 = £ units

Length of minor axis= 25 = 2= 2 = 4 units

£

4
Eccentricity [ ¢ | = £ £

Length of latus rectum = =——_ — — — units

a 3 3

In each of the Exercises 10 to 20, find the equation of the ellipse that satisfies the given
conditions:

10. Vertices | £5.0 ), foci (4.0

-

Ans. Since foci (+4,0) lie on x — axis, therefore equation of ellipse is 7 + = _ —]
' ' a b

Now Vertices (+a.0)=(25.0]
= a=3
And Foci (te.0)=(%4.0]
= c=4
Vet=at—-bt (4) =(5) —b"

= p*=25-16=9
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Therefore, the required equation of ellipse is = + t =1.

11. Vertices (0, £13], foci (0.£5)

al . |
i -

Ans. Since foci (), =5 lie on V' — axis, therefore equation of ellipse is Y + _1‘ =1

=
4

a b*

Now Vertices (0. %a)=(0.%13)

— a =13

And Foci {0, 2¢ | =(0.£5)

S (5) =(13) -p°

= p'=169-25=144

Therefore, the required equation of ellipse is - + L 1

144 169

12. Vertices (16, 0], foci (4,0

Ans. Since foci [ 24, (] lie on x— axis, therefore equation of ellipse is Rl

a b

=1

=
¥4

Now Vertices |+, 0)=(26.0]

—= a==b

And Foci (£¢.0)=(%4.0)
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— c=4
Vet =gt bt
['_—1_'I‘ =['.6.'I‘ —b*

= ' =36—-16=20

-

Therefore, the required equation of ellipse is * + Yo 1

36 20

-
s

13. Ends of major axis | 3.0 |, ends of minor axis |, +2|

x vV

Ans. Ends of major axis (4-3,0) lie on x — axis, therefore equation of ellipse is =_ + = _ —1
a b

Now Ends of major axis ( ta, () =(£3,0)
= a=3
And Ends of minor of axis (0,15 | ={0,%2]

= b=1

-

Therefore, the required equation of ellipse is * + Y o_ 1-

9 4

14. Ends of major axis | . iﬁ | . ends of minor axis (£1.0]

Ans. Ends of major axis |.D:i"ﬁ | lie on V—axis, therefore equation of ellipse is

- =
i

X v

. a

Now Ends of major axis {0.%a | =| 0. iﬁ |
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= g=a/%

And Ends of minor of axis (5,0 =({%1,0]

= b=l

-
-

Therefore, the required equation of ellipse is * + L. 1-

1

F

L

15. Length of major axis 26, foci | 5.0

.T: 'L':
+2- =1

Ans. Since foci [ £5_() ] lie on x— axis, therefore equation of ellipse is _
' ' a b

. Length of major axis = 2g =26
—a=13

Foci (¢, 0) = (£5.0)

L

==

-

=g’ —b°
= p'=169-25=144

=5 =}
s -

Therefore, the required equation of ellipse is * + r =1

169 144

16. Length of minor axis 16, foci (.16 |

- -
- -

Ans. Since foci (), 6] lie on V' —axis, therefore equation of ellipse is L + 1’_ =1
. . -S i ﬂ_a.

.. Length of major axis= 25 =16
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= =8
Foci (0,%¢) = (0,%6)

—c=6

- =

ct=a'—b*
= (6) =a —(8)

= g* =36+64=100

-

Therefore, the required equation of ellipse is * + Yo 1

-
s

64 100

17.Foci (13.0), g=4

Ans. Since foci | £3_()] lie on x— axis, therefore equation of ellipse is * + 4 =1

=
i

a o
~.Foci (£c,0) = (13.0]
= =3
¢l =a’ -5’
= (3) =(4)" -5
= b*=16-9=7
Therefore, the required equation of ellipse is * + P 1-
16 7
18. H =3,c =4, centre at origin; foci on ¥ — axis
Ans. Since foci lie on x — axis, therefore equation of ellipse is 1‘_ + -L_ =1
ﬂ" T &

-

Lt =gt bt
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= (4] =a’—(3)
= g’ =16+9=25

= -
o -

Therefore, the required equation of ellipse is il + L =1.
25 9

19. Centre at (0, 0), major axis on the ' —axis and passes through the points (3, 2) and
@1, 6).

Ans. Since the major axis is along } —axis, therefore equation of ellipse is . _+2_=1
bY a
. : 9 4 :
And the ellipse passes through the point (3, 2) therefore —+—=1.....(Q)
8" a

1 3
And the ellipse passes through the point (1, 6) therefore — +— =1.....(ii)

o-  a
Solving eq. (i) and (ii), we have g° = 4(0_h~ =10
Therefore, the required equation of ellipse is L + Y =1.
10 40

20. Major axis on the x — axis and passes through the points (4, 3) and (6, 2).

And the ellipse passes through the point (4, 3) therefore i—g + b_92
And the ellipse passes through the point (6, 2) therefore % + % =1
Solving eq. (1) and (ii), we have ,,:;r: =52 .i;:: =13
22
+2=1.
32 13

i
-

Therefore, the required equation of ellipse is
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