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NCERT solutions for class 11 maths chapter 11 conic sections-Exercise:
11.1

Question:1 Find the equation of the circle with
centre (0,2) and radius 2

Answer:

As we know,

The equation of the circle with centre ( h, k) and radius r is given by ;
(x—h)2+(y—k):=r?

So Given Here

(h k) = (0,2)

AND r = 2

So the equation of the circle is:

(z =0+ (y—2)* =27
.r2+y2—¢1y+¢1=4

7 + yz — 4y =10

Question:2 Find the equation of the circle with

centre (—2,3) and radius 4
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Answer:
As we know,
The equation of the circle with centre ( h, k) and radius r is given by ;
(z—h)?2+ (y—k)2=r2
So Given Here
(h k) = (-2,3)
ANDr =4
So the equation of the circle is:
(r—(-2))+(y—3)7 =4
2 +4r+4+y—6y+9=16
2 +1f +4r— 6y —3=0

Question:3 Find the equation of the circle with

(1 1 ) 1
2°4 i 20
centre and radius 12

Answer:

As we know,

The equation of the circle with center ( h, k) and radius r is give by ;
(x—h)?+(y— k) =r?
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So Given Here

(h,k) = (é:i—)

AND

So the equation of circle is:

LGl ¥=3) T\12
| |

2 i B, S B

T Er TV T e T 1
11

2 2

a _|_. 1= it Lt i

FTHTTE T g g

3627 + 36y° — 36z — 18y — 11 =0

Question:4 Find the equation of the circle with

centre (1,1) and radius \/E

Answer:

As we know,

The equation of the circle with centre ( h, K) and radius r is given by ;
(z— h)?2+ (y — k) =r?

So Given Here
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(h,k) =(1.,1)
AND 7 = V2
So the equation of the circle is:
Ao =12+ (y-1)* = (V2)?
2?2 — 24+ 1+32 — 2+ 1 =2
T2 + yg —2r—dy=10
Question:5 Find the equation of the circle with
centre (—@. —b) and radius V@ — b
Answer:
As we know,
The equation of the circle with centre ( h, k) and radius r is given by ;
(2 = h)2+ (y — k) = r?
So Given Here
(h, k) = (—a, =b)
AND " = VaZ —b?
So the equation of the circle is:

(z — (—a))® + (y — (-b))* = (V¥ - 82)?
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1% 4 2ar + a® + y° + 20y + b2 = a® — b*
T + yz + 2ar + 2by + 2h? = 0
Question:6 Find the centre and radius of the circles.
(z+ 52+ (y—3)2 =36
Answer:
As we know,
The equation of the circle with centre ( h, K) and radius r is given by ;
(z— h)?2+ (y — k) =r?
Given here
(z+ 52+ (y—3)2 =36
Can also be written in the form
(€ — (=5))* + (y — 3)* = 67
So, from comparing, we can see that
r==6
Hence the Radius of the circle is 6.

Question:7 Find the centre and radius of the circles.

7+ —dr —8y— 45 =0
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Answer:
As we know,
The equation of the circle with centre ( h, k) and radius r is given by ;
(z—h)?2+ (y—k)2=r2
Given here
x? + yg —4r — 8y — 45 =10
Can also be written in the form
(¢ — 2)* + (y — 4)* = (V65)°
So, from comparing, we can see that
r =65
Hence the Radius of the circle is V65 :
Question:8 Find the centre and radius of the circles.
2+ —8r+10y—12=0
Answer:
As we know,
The equation of the circle with centre ( h, K) and radius r is given by ;

(z— h)?2+ (y — k) =r?
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Given here
T+t — 8z +10y—12=10
Can also be written in the form
(x — 4P+ (y— (~5))? = (V53)?
So, from comparing, we can see that
r = 403
Hence the radius of the circle is V53 ;
Question:9 Find the centre and radius of the circles.
222 + 232 —z =1
Answer:
As we know,
The equation of the circle with centre ( h, k) and radius r is given by ;
(—h)2+(y—k)?2=r2
Given here
222 + 232 —z =1

Can also be written in the form

152 . Tt
(+-3) +w-0"=(3)
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So, from comparing, we can see that
|

Fr==-—
4

1
=4

|
Hence Center of the circle is the ( 1 ) Radius of the circle is E :

Question:10 Find the equation of the circle passing through the points (4,1) and (6,5)

and whose centre is on the line 47 +y = 16

Answer:

As we know,

The equation of the circle with centre ( h, K) and radius r is given by ;
(x—h)2+ (y— k) =r®

Given Here,

Condition 1: the circle passes through points (4,1) and (6,5)
(4 — a’.‘r.:l2 +(1— .";]2 = 2

(6 —h)? + (5 — k)2 =2

Here,

(A—h)2+(1—k)?2=(6—h) +(5—k)?
(A=hP2=B-=hP2+(1—k2=(B5-Kk?=0

(—=2)(10 — 2h) + (—4)(6 — 2k) =0
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—20+4h — 24+ 8k =10
dh + 8k = 44
Now, Condition 2:centre is on the line dr+y =16
4h+ k = 16
From condition 1 and condition 2
h =3, k=4
Now lets substitute this value of h and k in condition 1 to find out r

(4-3)% +(1—4)2 =¢2

149 =r2
r=+v10

So now, the Final Equation of the circle is
(x = 3)% + (y — 4)? = (V10)?

12 —6r+9+y° —8y+16 = 10

72+ — 6z —8y+15=10

Question:11 Find the equation of the circle passing through the points (2,3) and (-1,1)

and hose centre is on the line* — 3y — 11 =0

Answer:
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As we know,
The equation of the circle with centre ( h, k) and radius r is given by ;
(= h)? + (y — k)? = 7
Given Here,
Condition 1: the circle passes through points (2,3) and (-1,1)
(2—-h)2+(3—k)?=r?
(—1—-R)2+(1-k2 =+
Here,
(2-h2+(B-kP=(=1-R?+(1-k)?
(2K —(1-K2+ (3T {1 —+ti=8
(3)(1 —2h) +(2)(4—2k) =0
3—6h+8—-4k=0
6h + 4k = 11
Now, Condition 2: centre is on the line. ¥ — 3y — 11 =0
h—3k =11

From condition 1 and condition 2

-5

h = —
: 2

. ;L'=

b2 |~
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Now let's substitute this value of h and k in condition 1 to find outr

) T 2 . :] 2 .2
H_E + I3+E =T

9. 121,

4 4

2 130
4

So now, the Final Equation of the circle is

o 5)\° 130
1 '-j + H+§ —T

19 25 130
2 - 2

—Tz+— 4y +0y+—=—
TR T

; 1§
z* + o — Tr + 5y — ]—l =0

22+ —Te+5y—14=0

Question:12 Find the equation of the circle with radius 5 whose centre lies on x -axis

and passes through the point (2,3).

Answer:

As we know,

The equation of the circle with centre ( h, K) and radius r is given by ;
(z— h)?2+ (y — k) =r?

So let the circle be,

Call: +91- 9686 - 083 - 421 Page 11 of 73 Wi vikeantacadenmy.on



VIKRANTADADZMY"®
(z— R+ (y— k)2 =r?
Since it's radius is 5 and its centre lies on x-axis,
(z — h)*+ (y — 0)? = 52
And Since it passes through the point (2,3).
29— B+ {8} B
(2—-h)?:=25—-9
(2—h)? =16
(2—h) =4or(2—-h)=—4
h=-2o0r6

When i = —2 ,The equation of the circle is :

?+4r+4+y2 =25

4y 44— 21 =0

When /i = 6 The equation of the circle is :
(x = 6)*+ (y—0)* = 5°

2 — 12z +36+9y* =25

2+t - 122 +11=0
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Question:13 Find the equation of the circle passing through (0,0) and making

intercepts a and b on the coordinate axes.
Answer:

Let the equation of circle be,

(z—h)?2+ (y—k)2=r2

MNow since this circle passes through (0,0)
(0—h)+ (0 — k)2 =72

R+ k2 = r?

MNow, this circle makes an intercept of a and b on the coordinate axes.it means circle

passes through the point (a,0) and (0,b)
So,
(a—h)?2+(0—k)? =

a2 —2ah + h? + k? = 2

a® — 2ah =0
ala —2h) =0
a=00ra—2h=10

Since @ # 0soa—2h =0

h:E
2
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Similarly,
(0—-h)2+(b—k)?=r?
W2 4 b2 — 2bk + k% = 12
b? — 2bk = 0
b(b— 2k) =0
Since b is not equal to zero.

.
2

So Final equation of the Circle ;
. 2 bE :‘12 bE

2 —ap byt — by S
2 Y T T Y

2+ —ar—br =10

Question:14 Find the equation of a circle with centre (2,2) and passes through the point

(4,5).

Answer:

Let the equation of circle be :
(2 — h)2+ (y — k)2 = r?

MNow, since the centre of the circle is (2,2), our equation becomes
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(x =2+ (y—2)" =17
MNow, Since this passes through the point (4,5)
(4-224+(5-2)?%=r2
449 =72
2 =13
Hence The Final equation of the circle becomes
(z—2)2%+ (y—2)2 =13
2 —dr+4+yF —4y+4=13
x? + yg —4r—4y—>5=10

Question:15 Does the point (-2.5, 3.5) lie inside, outside or on the

circle z? + yz =259
Answer:

Given, a circle
2+t =25

As we can see center of the circle is ( 0,0)

MNow the distance between (0,0) and (-2.5, 3.5) is

d=+/(-2.5—-0)2+ (3.5 —0)2
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d =+/6.20+ 12.25
d=v185x=43d=+v185~=43<5H

Since distance between the given point and center of the circle is less than radius of the

circle, the point lie inside the circle.
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NCERT solutions for class 11 maths chapter 11 conic sections-Exercise:
11.2

Question:1 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.

y2 =12

Answer:

Given, a parabola with equation

y2 =12

This is parabola of the form .9‘2 = 4ar which opens towards the right.
So,

By comparing the given parabola equation with the standard equation, we get,
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da = 12
a =3
Hence,
Coordinates of the focus :
(a,0) = (3,0)
Axis of the parabola:
It can be seen that the axis of this parabola is X-Axis.
The equation of the directrix

rT=—a,=2>r=-3=>rft3=1

The length of the latus rectum:

Question:2 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.

Answer:

Given, a parabola with equation
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This is parabola of the form z? = day which opens upward.
So,
By comparing the given parabola equation with the standard equation, we get,

4a = 6

o =

B | S

Hence,

Coordinates of the focus :

0= (o)

Axis of the parabola:
It can be seen that the axis of this parabola is Y-Axis.

The equation of the directrix

3 3
= —f, = Y =——— =Yy 4+ = =)
Ij f. Ij 2 Ij 2

The length of the latus rectum:

da = I[%] =5 .

Question:3 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.
yi = —87
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Answer:

Given, a parabola with equation

2

y" = —8x
This is parabola of the form !}2 = —dar which opens towards left.
So,

By comparing the given parabola equation with the standard equation, we get,
—4a = —8§

=2

Hence,

Coordinates of the focus :

(—a, 0) = (—=2,0)

Axis of the parabola:

It can be seen that the axis of this parabola is X-Axis.
The equation of the directrix
T=a,=r=2=x—-2=1{

The length of the latus rectum:

o = 4(2) =8 _
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Question:4 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.
72 = —16y

Answer:

Given, a parabola with equation

72 = —16y
This is parabola of the form 2 = —4day which opens downwards.
So,

By comparing the given parabola equation with the standard equation, we get,
—4q = —16

a =4

Hence,

Coordinates of the focus :

(0, —a) = (0,—4)

Axis of the parabola:

It can be seen that the axis of this parabola is Y-Axis.

The equation of the directrix
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y=a,=y=4=y—4=10
The length of the latus rectum:
4dq = 4(4) = 16

Question:5 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.
yz = 10z

Answer:

Given, a parabola with equation

yz = 10z

This is parabola of the form yg = dax which opens towards the right.

So,

By comparing the given parabola equation with the standard equation, we get,

4a = 10
10 o
e
4 2
Hence,

Coordinates of the focus :

[”’r D]I — (%~G)
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Axis of the parabola:

It can be seen that the axis of this parabola is X-Axis.

The equation of the directrix

=opbiei= b=l dp Rl

| SN by
b | wn

e T

The length of the latus rectum:

da=4(=) =10

2] on

Question:6 Find the coordinates of the focus, axis of the parabola, the equation of the

directrix and the length of the latus rectum.

Answer:

Given, a parabola with equation

This is parabola of the form 3 —4ay which opens downwards.
So
By comparing the given parabola equation with the standard equation, we get,

—dg = —0

fl =

= | =
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Hence,

Coordinates of the focus :

(0, —a) = (u, —?l-)

Axis of the parabola:
It can be seen that the axis of this parabola is Y-Axis.

The equation of the directrix

= g:} . 0
Y = . = e
Y y 1 ) 1

The length of the latus rectum:

9
da=4[Z)=0
la (l) |

Question:7 Find the equation of the parabola that satisfies the given conditions:
Focus (6,0); directrix » = —0

Answer:

Given, in a parabola,

Focus : (6,0) And Directrix : & = —6

Here,

Focus is of the form (a, 0), which means it lies on the X-axis. And Directrix is of the

form r = —a which means it lies left to the Y-Axis.
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These are the condition when the standard equation of a parabola is. HE = dax
Hence the Equation of Parabola is
yg = 4dar
Here, it can be seen that:
a =06
Hence the Equation of the Parabola is:
=y = dar = 3> = 4(6)x
= yg = 241
Question:8 Find the equation of the parabola that satisfies the given conditions:
Focus (0,-3); directrix ¥ = 3
Answer:
Given,in a parabola,
Focus : Focus (0,—3); directrix ¥ = 3
Here,

Focus is of the form (0,-a), which means it lies on the Y-axis. And Directrix is of the

form ¥ = @ which means it lies above X-Axis.

These are the conditions when the standard equation of a parabola is 7? = —day
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Hence the Equation of Parabola is

T = —day

Here, it can be seen that:

a =3

Hence the Equation of the Parabola is:
= 72 = —4day =» 78 = —4(3)y

= 7? = —12y

Question:9 Find the equation of the parabola that satisfies the given conditions:
Vertex (0,0); focus (3,0)

Answer:

Given,

Vertex (0,0) And focus (3,0)

As vertex of the parabola is (0,0) and focus lies in the positive X-axis, The parabola will

open towards the right, And the standard equation of such parabola is
yz = daxr
Here it can be seen that a = 3

So, the equation of a parabola is
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= y? = dazr = ¥ = 4(3)x
=y =122
Question:10 Find the equation of the parabola that satisfies the given conditions:
Vertex (0,0); focus (-2,0)
Answer:
Given,
Vertex (0,0) And focus (-2,0)

As vertex of the parabola is (0,0) and focus lies in the negative X-axis, The parabola will

open towards left, And the standard equation of such parabola is

yg = —daxr

Here it can be seen that ¢ = 2

So, the equation of a parabola is

= yg = —dar = yg = —4(2)x

=y = —8z

Question:11 Find the eguation of the parabola that satisfies the given conditions:

Vertex (0,0) passing through (2,3) and axis is along x -axis.

Answer:
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Given
The Vertex of the parabola is (0,0).

The parabola is passing through (2,3) and axis is along the x -axis, it will open towards

right. and the standard equation of such parabola is
y? = dar

MNow since it passes through (2,3)

32 = 4a(2)

0 = R
8
9

il =

So the Equation of Parabola is ;

= 4 =4 3 T
9
:".:‘yzz (E) £

= 2% = 9

Question:12 Find the equation of the parabola that satisfies the given conditions:
Vertex (0,0), passing through (5,2) and symmetric with respect to y -axis.
Answer:

Given a parabola,
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with Vertex (0,0), passing through (5,2) and symmetric with respect to the y -axis.

Since the parabola is symmetric with respect to Y=axis, it's axis will ve Y-axis. and since

it passes through the point (5,2), it must go through the first quadrant.
So the standard equation of such parabola is
% = day

MNow since this parabola is passing through (5,2)

Hence the equation of the parabola is

= 7 425
xi= By

NCERT solutions for class 11 maths chapter 11 conic sections-Exercise:
1.3
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Question:1 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.

2y

— 4+ ==
30 16
Answer:
Given

The equation of the ellipse

.f'g HE :

— -
36 16

As we can see from the equation, the major axis is along X-axis and the minor axis is

along Y-axis.

On comparing the given equation with the standard equation of an ellipse, which is

2 2

We get
a=06andb=4.

So,
c=+vaZ — b2 =+62_—42
¢ =20 =25

Hence,
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Coordinates of the foci:
(¢,0) and (—¢,0) = (2v/5,0) and (—2v/5,0)
The vertices:
(a, 0) and (—a,0) = (6,0) and (—6,0)
The length of the major axis:
2a = 2(6) = 12
The length of minor axis:
2b = 2(4) = 8
The eccentricity :

-:zﬁzﬁ

s
i G 3

[ A—

The length of the latus rectum:

20 2(4)* 32 16

il i 0 3

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.

(=]

.'!'2
— +
q

=

I
[

b
o

Answer:

Given
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The equation of the ellipse

2

=
—

A
[

.!'2
—+
1

[ i
[ |

As we can see from the equation, the major axis is along Y-axis and the minor axis is

along X-axis.

On comparing the given equation with the standard equation of such ellipse, which is

a2 yg

So,

c=v21

Hence,

Coordinates of the foci:

(0,¢) and (0, —¢) = (0, v21) and (0, —/21)
The vertices:

(0, a) and (0, —a) = (0,5) and (0, =5)

The length of the major axis:
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20:=2(5) =18
The length of minor axis:
2b=2(2) =4

The eccentricity :

¢ VA
a 6

e=

The length of the latus rectum:

Question: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.

2
M H

12
¥ _q

— +
16 0
Answer:
Given

The equation of the ellipse

2

Lo |

2
gt
9

=

As we can see from the equation, the major axis is along X-axis and the minor axis is

along Y-axis.

On comparing the given equation with the standard equation of an ellipse, which is

Call: +91- 9686 - 083 - 421 Page 32 of 73 www.vikrantacademy.ons



2 . yz
a2 b2

=
We get
a=4andb=3.

So,

Hence,

Coordinates of the foci:

f 7.0) and (

(e,0) and (—e,0)

The vertices:

—VT7,0)

(a,0) and (—a,0) = (4,0) and (=4, 0)

The length of the major axis:
2a = 2(4) =8

The length of minor axis:

The eccenfricity :

c_V

it 4

||

g =
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The length of the latus rectum:

20 2(3)% 18

it 4

ba | o

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.

2 il

Answer:
Given

The equation of the ellipse

As we can see from the equation, the major axis is along Y-axis and the minor axis is

along X-axis.

On comparing the given equation with the standard equation of such ellipse, which is

We get
a=10andb=375.
So,

c=vad — b =102 — 52
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Ty

Il
3
on
Il
n
B

Hence,

Coordinates of the foci:

(0,¢) and (0, —¢) = (0,5v/3) and (0, —5v/3)
The vertices:

(0,a) and (0, —a) = (0, 10) and (0, —10)
The length of the major axis:

2a = 2(10) = 20

The length of minor axis:

2b = 2(5) = 10

The eccentricity :

c 5V3 3

—

i 10 2

The length of the latus rectum:

200 2(5)2 60

—_— —_—_—_——

= e— =)
(il 10 10

Question:5 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.
2 2

At S,

49 36
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Answer:

Given

The equation of ellipse

2

=]

2 3
B Rl e

A tg—1

o

]
T

a1

As we can see from the equation, the major axis is along X-axis and the minor axis is

along Y-axis.

On comparing the given equation with standard equation of ellipse, which is

T 2 y_
_2 bz

= 1
We get
a=Tandb=06.
So,
= a2 — b2 = /T - 67
c=+/13
Hence,
Coordinates of the foci:

(¢,0) and (—¢,0) = (v/13,0) and (—/13,0)

The vertices:
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(a,0) and (—a,0) = (7,0) and (—7,0)
The length of major axis:
2a = 2(7) = 14
The length of minor axis:
2b = 2(6) = 12

The eccentricity :

o Y18

L
A—a
i1 T

The length of the latus rectum:

2% 2(6) 72

fl 7 7

Question:6 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.
2 2
B e 9
100 400

Answer:

Given

The equation of the ellipse

2 2 2 2
T ! T {
= .""_ ] = — + /

= r "I—"'"':J'.
100 400 102 202
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As we can see from the equation, the major axis is along Y-axis and the minor axis is

along X-axis.

On comparing the given equation with the standard equation of such ellipse, which is

We get

a=20and b =10,

So,

c = Va2 — b = /207 — 102

= \/ﬁ = 'l[.!ﬁ

Hence,

Coordinates of the foci:

(0, ¢) and (0, —¢) = (0, 1[']»/5] ariel (0, —lﬂ‘s/ﬁ)
The vertices:

(0,a) and (0, —a) = (0, 20) and (0, —20)
The length of the major axis:

2a = 2(20) = 40

The length of minor axis:
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2b = 2(10) = 20

The eccentricity :

c 103 V3

g =—

(l 20 2

The length of the latus rectum:

26 201092 200
£ 110) = J:m
a 20 20

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.
36x2 +4y? = 144

Answer:

Given

The equation of the ellipse

362? +4y? = 144

30,2,
€
144" " 144?

2=]_

As we can see from the equation, the major axis is along Y-axis and the minor axis is

along X-axis.
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On comparing the given equation with the standard equation of such ellipse, which is

We get

a=6andb=2.

So,

c=vVad - =y -22
c=132=42

Hence,

Coordinates of the foci:

(0,¢) and (0, —¢) = (0, 4v/2) and (0, —4v/2)
The vertices:

(0,a) and (0, —a) = (0,6) and (0, —6)
The length of the major axis:

20 = 2(6) = 12

The length of minor axis:

2b=12(2) =4

The eccentricity :
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The length of the latus rectum:
2°  2(2)°

fl 0

8 4
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.

1622 + 4% = 16

Answer:

Given

The equation of the ellipse

1622 +y* = 16

As we can see from the equation, the major axis is along Y-axis and the minor axis is

along X-axis.

On comparing the given equation with the standard equation of such ellipse, which is

2 2
B =1
b 4t
We get
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¢« =4andb=1.
5o,
R, = oy O/ oy
¢ =15
Hence,
Coordinates of the foci:
(0,¢) and (0, —¢) = (0, x/ﬁ) and (0, —\/ﬁj
The vertices:
(0,a) and (0, —a) = (0, 4) and (0, —4)
The length of the major axis:
20 =2(4)=8
The length of minor axis:
2b=1)=2
The eccentricity :

c V15

P = = =

it 1

The length of the latus rectum:

— — —
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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.
422 + 9y* = 36

Answer:

Given

The equation of the ellipse

47% + 9% = 36
472 . Elyz B
36 36

—+==1

As we can see from the equation, the major axis is along X-axis and the minor axis is

along Y-axis.

On comparing the given equation with the standard equation of an ellipse, which is

2 2
i i 1

a?  b?

!
_,|_
i
I

We get

a=3andb=2.

So,
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c=+va? —bt=32 22
L= \/E
Hence,

Coordinates of the foci:

(¢,0) and (—¢,0) = (v/5,0) and (—v/5,0)
The vertices:

(a, 0) and (—a,0) = (3,0) and (—3,0)
The length of the major axis:

20 = 2(3) =6

The length of minor axis:

20 =2(2) =4

The eccentricity :

c /5
A —— it ——
a 3

The length of the latus rectum:
202 2(2)°

ud
i 3 3
Question:10 Find the equation for the ellipse that satisfies the given conditions:

Vertices (£ 5, 0), foci (£ 4, 0)
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Answer:
Given, In an ellipse,
Vertices (t 5, 0), foci (£ 4, 0)

Here Vertices and focus of the ellipse are in X-axis so the major axis of this ellipse will

be X-axis.

Therefore, the equation of the ellipse will be of the form:

Where a and b are the length of the semimajor axis and semiminor axis respectively.
So on comparing standard parameters( vertices and foci) with the given one, we get
a=5andc=4

Now, As we know the relation,

a = b2 +
D= g — 2
b= +va? —c?
h = He — 42
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Hence, The Equation of the ellipse will be :

) 2
S+ =1
5 32
Which is

2 2
T y
29 9 X

Question:11 Find the egquation for the ellipse that satisfies the given conditions:
Vertices (0, £ 13), foci (0, £ 5)

Answer:

Given, In an ellipse,

Vertices (0, £ 13), foci (0, £ 5)

Here Vertices and focus of the ellipse are in Y-axis so the major axis of this ellipse will

be Y-axis.

Therefore, the equation of the ellipse will be of the form:

zt P

¥ s o 1

Where a and b are the length of the semimajor axis and semiminor axis respectively.
So on comparing standard parameters( vertices and foci) with the given one, we get
a=13andc =5

Now, As we know the relation,
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a’ = b+ 2
il 3
b= +ae — s
b= +/132 — 52

h = +/169 — 25
b =144
b=12

Hence, The Equation of the ellipse will be :

2 )2 _i
122 13
Which is

2 2
AP M
144 1G9

Question:12 Find the equation for the ellipse that satisfies the given conditions:

Vertices (£ 6, 0), foci (x 4, 0)

Answer:

Given, In an ellipse,

Vertices (£ 6, 0), foci (£ 4, 0)

Call: +91- 9686 - 083 - 421 Page 47 of 73 www.vikrantacademy.ons



VIKRANTADAD=MY"

Here Vertices and focus of the ellipse are in X-axis so the major axis of this ellipse will

be X-axis.

Therefore, the equation of the ellipse will be of the form:

Where a and b are the length of the semimajor axis and semiminor axis respectively.

So on comparing standard parameters( vertices and foci) with the given one, we get

a=6andc=4

Now, As we know the relation,

a? = b? + 2
b — gd — 2
b=+va?—c?
b = /62 — 42

b= +36 — 16
b=1/20

Hence, The Equation of the ellipse will be :

3 2

=

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

Answer:

Given, In an ellipse,

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

Here, the major axis of this ellipse will be X-axis.

Therefore, the equation of the ellipse will be of the form:

2 2
— +
a’

=
—_

|

o
[2=]

Where a and b are the length of the semimajor axis and semiminor axis respectively.

So on comparing standard parameters( ends of the major and minor axis ) with the

given one, we get
a=3andb=2

Hence, The Equation of the ellipse will be :
2 2

I i

Frp =t

Which is
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2

2
I u
—-I——=I
9 4 X

Question:14 Find the equation for the ellipse that satisfies the given conditions:
Ends of major axis (0, £ »/:; ), ends of minor axis (x 1, 0)

Answer:

Given, In an ellipse,

Ends of the major axis (0, £ V 9 ), ends of minor axis (t 1, 0)

Here, the major axis of this ellipse will be Y-axis.

Therefore, the equation of the ellipse will be of the form:

2

— 4+ = =
bt af

Where a and b are the length of the semimajor axis and semiminor axis respectively.

So on comparing standard parameters( ends of the major and minor axis ) with the

given one, we get
a=vV5andb=1

Hence, The Equation of the ellipse will be :

2
.1‘2 Yy

Which is
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;r2+ 2
1

w |5

="

Question:15 Find the equation for the ellipse that satisfies the given conditions:
Length of major axis 26, foci (£ 5, 0)

Answer:

Given, In an ellipse,

Length of major axis 26, foci (£ 5, 0)

Here, the focus of the ellipse is in X-axis so the major axis of this ellipse will be X-axis.

Therefore, the equation of the ellipse will be of the form:

2 2
— +
a’

[\'—’:
I

Lo g
[ ]

Where a and b are the length of the semimajor axis and semiminor axis respectively.

So on comparing standard parameters( Length of semimajor axis and foci) with the

given one, we get
2a=26=>a=13andc=>5

Now, As we know the relation,

a = b2+ 2
bE = (IE — t._.Z
bh = \Jr.rg — e
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b= /137 — 52
b= 144

b=12
Hence, The Equation of the ellipse will be :

2ot =1

3 yz
132 124

Which is

2 2

160 ' 144

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

Answer:

Given, In an ellipse,

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

Here, the focus of the ellipse is on the Y-axis so the major axis of this ellipse will be Y-

axis.

Therefore, the equation of the ellipse will be of the form:

zt P

—_—t—==1
b a?
Where a and b are the length of the semimajor axis and semiminor axis respectively.
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So on comparing standard parameters( length of semi-minor axis and foci) with the

given one, we get

2b=16=b=8andec=6

Now, As we know the relation,

a? = b? + ¢?
a =8+ 62
a = /64 + 36
(1= v/ 100

g =11

Hence, The Equation of the ellipse will be :

| Hz
82 108
Which is
2 9
¥y
G4 100

Question:17 Find the equation for the ellipse that satisfies the given conditions:

Foci(x3,0),a=4

Answer:
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Given, In an ellipse,
VFoci(£3,0),a=4
Here foci of the ellipse are in X-axis so the major axis of this ellipse will be X-axis.

Therefore, the equation of the ellipse will be of the form:

!.2 2
'—.h* +
a?

[\'—’:
I

o
]

Where a and b are the length of the semimajor axis and semiminor axis respectively.
So on comparing standard parameters( vertices and foci) with the given one, we get
a=4andc =3

Now, As we know the relation,

a’ = b +

12 — g2 — o2

b=+va—ct

b =42 — 32

b= 7

Hence, The Equation of the ellipse will be :
2 L2

ek
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Which is

Question:18 Find the eguation for the ellipse that satisfies the given conditions:
b =3, c =4, centre at the origin; foci on the x axis.

Answer:

Given,In an ellipse,

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

Here foci of the ellipse are in X-axis so the major axis of this ellipse will be X-axis.
Therefore, the equation of the ellipse will be of the form:

w2 P

H—E—FE:L

Where a and b are the length of the semimajor axis and semiminor axis respectively.
Also Given,

b=3andc=4

Now, As we know the relation,

a = b? +

a? =32 + 42
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B S8
) 3
Which is

2 2
r 7]
— 4 ==
20 9

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).

Answer:

Given,in an ellipse

Centre at (0,0), major axis on the y-axis and passes through the points (3, 2) and (1,6).

Since, The major axis of this ellipse is on the Y-axis, the equation of the ellipse will be of

the form:

Where a and b are the length of the semimajor axis and semiminor axis respectively.

MNow since the ellipse passes through points, (3, 2)
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9a? + 4b? = a2p®
since the ellipse also passes through points,(1, 6).
12 g2

Fra=t

a? + 3662 = alh?
On solving these two equation we get
a’ = 40 and b* = 10

Thus, The equation of the ellipse will be

IFIE I!.;2

10 40

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:

Given, in an ellipse

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

Since The major axis of this ellipse is on the X-axis, the equation of the ellipse will be of

the form:
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Where a and b are the length of the semimajor axis and semiminor axis respectively.
MNow since the ellipse passes through the point,(4,3)
42 32

al b2

1662 + 9a2 = a®bh?
since the ellipse also passes through the point (6,2).

52

— +—==1

L

4a? + 3662 = a2h?

On solving this two equation we get
% - 2 .

a‘ = 52 and b° = 13

Thus, The equation of the ellipse will be

| B}
[ =]

J

Y
+==1
52" XK

S
I

NCERT solutions for class 11 maths chapter 11 conic sections-Exercise:
1.4

Question:1 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.
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2 .
T
16 9
Answer:

Given a Hyperbola equation,

P
py it Ak

Comparing this equation with the standard equation of the hyperbola:

P _1

a? b

We get,
a=4andb=23

Now, As we know the relation in a hyperbola,

£® = a® + h?

c = vVal + b2
c = "l..-"~12+-"]2
c=25

Here as we can see from the equation that the axis of the hyperbola is X -axis. So,
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Coordinates of the foci:
(e,0) and (—¢,0) = (5,0) and (=5, 0)
The Coordinates of vertices:
(a,0) and (—a,0) = (4,0) and (—4,0)

The Eccentricity:

—_
o
W | on

The Length of the latus rectum :

20 2(3)% 18

it 4

ba | o

Question:2 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.

y T _y
0 27
Answer:

Given a Hyperbola equation,

1 /;
y__'_zl
9

i

r
7

i

Can also be written as

2o 2 »
3 (V27)?
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Comparing this equation with the standard equation of the hyperbola:

2 B
g - =1
at bt
We get,
a=3andb=v27

Now, As we know the relation in a hyperbola,

? = a? + b?
c = va+ b2

:

¢ =1/32 + (V27)2

¢ = v 30

Here as we can see from the equation that the axis of the hyperbola is Y-axis. So,
Coordinates of the foci:

(0,¢) and (0, —¢) = (0,6) and (0, —6)

The Coordinates of vertices:

(0,a) and (0, —a) = (0,3) and (0, —3)

The Eccentricity:

c i

il 3

£ =
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The Length of the latus rectum :

W 2(27

Il
e
00

it 3

| g

Question:3 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.
Oy? — 42 = 36

Answer:

Given a Hyperbola equation,

Oy? — 42 = 36

Can also be written as

EJ;uJ.r2 4a? B
36 36
v
22 32

2 2

; P

F s

( b

We get,
a=2andb=3

MNow, As we know the relation in a hyperbola,

? =a + b
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c = vVal + b2
c =22 4+ 32

e =13

Hence,

Coordinates of the foci:

(0,¢) and (0, —¢) = (0, V13) and (0, —/13)
The Coordinates of vertices:

(0,a) and (0, —a) = (0, 2) and (0, —2)

The Eccentricity:

/13
2

[ A—

T

The Length of the latus rectum :

260 2(9) 18

= ot sl

(il 2 2

Question:4 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.
1622 — 9y = 576
Answer:

Given a Hyperbola equation,
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Can also be written as

1627 9
576 576
@ v
36 64
—a 2
IR PO
62 82
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Comparing this equation with the standard equation of the hyperbola:

it 2
e :
-4 =1
a b

We get,

a=6andb =28

MNow, As we know the relation in a hyperbola,

c? = g +
g= m
c— VT
c=10
Therefore,

Coordinates of the foci:
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(¢,0) and (—c,0) = (10,0) and (—10,0)
The Coordinates of vertices:
(a,0) and (—a,0) = (6,0) and (—6,0)

The Eccentricity:

Question:5 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.
By — 92* = 36

Answer:

Given a Hyperbola equation,

By — 92* = 36

Can also be written as

52 0x? .
36 36
Tl
w5 =1
2 4
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2 2
y ol
ENE

Comparing this equation with the standard equation of the hyperbola:

Now, As we know the relation in a hyperbola,

r:2 = ”2 =+ EJE
e = va? + b?
]
e=[(7)?+22
o
nb
c= —
)
=12 -L—._h}-
i}

Here as we can see from the equation that the axis of the hyperbola is Y-axis. So,

Coordinates of the foci:
14 14
(0,¢) and (0, —¢) = ([]: 2\/7 ' and (U, —24/ T)
|'J |'J
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] !
(0, a) and (0, —a) = ([J, ﬁ) ardd (U: —%)

The Eccentricity:

14
'lw" = v/ 14
E ]
N 3

e 2
D —]
(1

The Length of the latus rectum :

4) 44/5
( ﬁ 3

20 2(
[

VIKRANTADAD=MY"

Question:6 Find the coordinates of the foci and the vertices, the eccentricity and the

length of the latus rectum of the hyperbolas.
491% — 162 = 784

Answer:

Given a Hyperbola equation,

49y® — 16x% = 784

Can also be written as

49° 1622
784 784

Call: +91- 9686 - 083 - 421 Page 67 of 73

www.vikrantacademy.org



VIKRANTADAD=MY"

yE _1.2
g 7!

Comparing this equation with the standard equation of the hyperbola:

;!,-‘2 7 -
a? b
We get,

a=4andb=T

Now, As we know the relation in a hyperbola,
e =qa? 4 b2

¢ = vVa + b7

c=Ve+T

c= 060

Therefore,

Coordinates of the foci:

(0,¢) and (0, —¢) = (0, v65) and (0, —/65)
The Coordinates of vertices:

(0, a) and (0, —a) = (0,4) and (0, —4)

The Eccentricity:
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<
S
on

The Length of the latus rectum :

20 2(49) 98 49

il 4 4 2
Question:7 Find the equations of the hyperbola satisfying the given conditions.
Vertices (+ 2, 0), foci (£ 3, 0)
Answer:
Given, in a hyperbola
Vertices (+ 2, 0), foci (£ 3, 0)

Here, Vertices and focii are on the X-axis so, the standard equation of the Hyperbola
will be ;

1"2

=k
a2

(=] [ =]

By comparing the standard parameter (Vertices and foci) with the given one, we get

n=2andec =23

MNow, As we know the relation in a hyperbola

e = g2 + b2
le _ L’E s LI-E
b =3% - 22
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b*=9—-4=5
Hence, The Equation of the hyperbola is ;
;i"2 HE -

. SPG
1 D

Question:8 Find the equations of the hyperbola satisfying the given conditions.
Vertices (0, £ 5), foci (0, £ 8)

Answer:

Given, in a hyperbola

Vertices (0, £ 5), foci (0, £ 8)

Here, Vertices and focii are on the Y-axis so, the standard equation of the Hyperbola

will be ;
T
2 7!

By comparing the standard parameter (Vertices and foci) with the given one, we get

a=>dandc =8

Now, As we know the relation in a hyperbola

e? = q? 4 p?
BR=ct—g
52_82_52
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b2 =64 — 25 =39

Hence, The Equation of the hyperbola is ;

y' ot

20 39

Question:9 Find the equations of the hyperbola satisfying the given conditions.

Vertices (0, + 3), foci (0, £ 5)

Answer:

Given, in a hyperbola

Vertices (0, £ 3), foci (0, £ 5)

Here, Vertices and focii are on the Y-axis so, the standard equation of the Hyperbola

will be ;

2 2
(] T
L=
(1 b

By comparing the standard parameter (Vertices and foci) with the given one, we get

a=3andc=2>3

MNow, As we know the relation in a hyperbola

c? = a? + b2
L —
b? _ 52 32
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b =25—-9=16
Hence, The Equation of the hyperbola is ;

y©  a?

9 16

Question:10 Find the equations of the hyperbola satisfying the given conditions.
Foci (£ 5, 0), the transverse axis is of length 8.

Answer:

Given, in a hyperbola

Foci (£ 5, 0), the transverse axis is of length 8.

Here, focii are on the X-axis so, the standard equation of the Hyperbola will be ;

2

e §

at  b?

By comparing the standard parameter (transverse axis length and foci) with the given

one, we get
2a=8=a=4andc=>5

MNow, As we know the relation in a hyperbola

2 =a® + 6
b2 = — a*
=52 _.12
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BP=25-16=9
Hence, The Equation of the hyperbola is ;

S

16 9
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