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EXERCISE 26.1 PAGE NO: 26.22

1. Find the equation of the ellipse whose focus is (1, -2), the directrix 3x -2y +5=0
and eccentricity equal to 1/2.

Solution:

Given:

Focus = (1, -2)

Directrix=3x-2y+5=0

Eccentricity = %

Let P(x, y) be any point on the ellipse.

We know that distance between the points (X1, y1) and (X2, y2) is given as

\r’lﬁxl —%)% + (y1—¥2)?

We also know that the perpendicular distance from the point (x1, y1) to the line ax + by +
lax, +by, +c|

c=0isgivenas va®+b?

So,
SP =ePM
SP2 = g?PM?
2
L o)) = (L) (lz2wrsl
(x-12+ (y-(-2) = (2) (wm)

X2— 2% + 1 4+ y2 + 4y + 4 = 1 x Bx2ys)
Y Y 4 9+4

xX*+y*—2x + 4y + 5 = 5—12><(932 + 4y* + 25— 12xy — 20y + 30x)

Upon cross multiplying, we get

52x% + 52y? - 104x + 208y + 260 = 9x? + 4y? - 12xy - 20y + 30x + 25

43x% + 48y? + 12xy - 134x + 228y + 235 =0

=~ The equation of the ellipse is 43x? + 48y? + 12xy - 134x + 228y + 235 =0

2. Find the equation of the ellipse in the following cases:
(i) focus is (0, 1), directrixisx +y =0 and e = .

(if) focus is (- 1, 1), directrixisx -y +3=0and e = %.

(iii) focus is (- 2, 3), directrix is 2x + 3y + 4 =0 and e = 4/5.
(iv) focus is (1, 2), directrix is3x+4y -7=0and e = %.
Solution:

(i) focus is (0, 1), directrix isx +y=0and e = %

Given:

Focus is (0, 1)
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Directrix isx+y =0

e=%

Let P(x, y) be any point on the ellipse.

We know that distance between the points (X1, y1) and (X2, y-) is given as

'\n"ll[:XI —X)% + (y;—y2)?

We also know that the perpendicular distance from the point (X1, y1) to the line ax + by +
lax; + by, +c|

c=0isgivenas +a*+b?

So,
SP =ePM
SP? = e?PM?
7 2

M2 1z (1 |x+}'|)
(x- 07 + G-1* = () (L

2 2 _ 1 (x+yD*
X“+y 2y+1—4><—1+1

1

x*+y' -2y + 1= _x(x*+y*+ 2xy)

Upon cross multiplying, we get

8x? + 8y? - 16y + 8 = x* + y* + 2xy

X2+ 7y?-2xy - 16y +8=0

=~ The equation of the ellipse is 7x? + 7y? - 2xy - 16y + 8 =0

(i) focus is (- 1, 1), directrixisx-y+3=0and e =%

Given:

Focusis (-1, 1)

Directrixisx-y+3=0

e="%

Let P(X, y) be any point on the ellipse.

We know that distance between the points (X1, y1) and (X2, y-) is given as

\r’lﬁxl —%)% + (y1—¥2)?

We also know that the perpendicular distance from the point (X1, y1) to the line ax + by +
|ax, + by, +¢|

c=0isgivenas va*+b®

So,
SP = ePM
SP2 = e2PM?
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(x- (-7 + (- 02 = (2) (B2

2 V12 +12
_ 2
x* + 2x + 1+}’2—2}’+1=EXM
4 1+1
x* + y* + 2x—2y + 2 =§><(x2+y2 + 9 —2xy — 6y + 6X%)

Upon cross multiplying, we get

8x% + 8y? + 16X - 16y + 16 = x? + y? - 2Xy + 6X - 6y + 9
X2+ 7y? + 2xy + 10x - 10y + 7=0

=~ The equation of the ellipse is 7x? + 7y? + 2xy + 10x - 10y + 7 =0

(iii) focus is (- 2, 3), directrix is2x + 3y + 4 =0and e = 4/5

Focus is (- 2, 3)

Directrix is 2x + 3y +4 =0

e =4/5

Let P(x, y) be any point on the ellipse.

We know that distance between the points (X1, y1) and (X2, y2) is given as

'\n"ll[:XI —X)% + (y;—y2)?

We also know that the perpendicular distance from the point (x1, y1) to the line ax + by +
|ax, + by, +¢|

c=0isgivenas +va*+b?

So,
SP =ePM
SP2 = e2PM?2
2
o2 a2 _ f2(|2x+3}r+4‘|)
G- (27 + 6-37 = () (C=
X2+ 4x+4+yP—6y+9 = — (2x + 3y +4])”
25 4 +9

X2+ y2+dx — 6y + 13 =(16/325) x (4x2 + 9y2 + 16 + 12xy + 16x + 24y)

Upon cross multiplying, we get

325x? + 325y? + 1300x - 1950y + 4225 = 64x? + 144y? + 192xy + 256x + 384y + 256
261x% + 181y? - 192xy + 1044x - 2334y + 3969 =0

= The equation of the ellipse is 261x? + 181y? - 192xy + 1044x - 2334y + 3969 = 0

(iv) focus is (1, 2), directrix is 3x + 4y - 7 =0 and e = %.
Given:

focus is (1, 2)

directrix is3x +4y-7=0

e="1%.
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Let P(x, y) be any point on the ellipse.
We know that distance between the points (X1, y1) and (X2, y-) is given as

'\n"ll[:XI —X)% + (y;—y2)?

We also know that the perpendicular distance from the point (X1, y1) to the line ax + by +
lax; + by, +c|

c=0isgivenas +a*+b?

So,
SP =ePM
SP? = ¢?PM?
2 2

— 132 _n2 _ (1 |3x+4-3,r—.:|)
=17+ 627 = () (%
x2—2x + 1 +yl—4y + 4 = 1, (3x+4y-5D)”

4 9+ 16

x? + y?—2x—4y + 5 = —x (9x% + 16y® + 25 + 24xy— 30x— 40y)

Upon cross multiplying, we get

100x? + 100y? - 200x - 400y + 500 = 9x? + 16y? + 24xy - 30x - 40y + 25
91x? + 84y? - 24xy - 170x - 360y + 475 =0

=~ The equation of the ellipse is 91x? + 84y? - 24xy - 170x - 360y + 475 =0

3. Find the eccentricity, coordinates of foci, length of the latus - rectum of the
following ellipse:

(i) 4x% +9y? =1

(i) 5x2 + 4y> =1

(iii) 4x® + 3y? =1

(iv) 25x% + 16y? = 1600

(v) 9x% + 25y? = 225

Solution:

(i) 4x% +9y? =1

Given:

The equation of ellipse => 4x? + 9y? = 1

This equation can be expressed as
Xj _}’2

4 9
By using the formula,
Eccentricity:
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Here, a2 = ¥4, b= 1/9

Length of latus rectum = 2b%/a

=[2 (1/9)
= 4/9
Coordinates of fgci (zxae, 0)
foci = (i 5:{ ? D)
- (20

Yo
 The eccentricity is 2 , foci are

(i) 5x2 + 4y> =1
Given:
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1/ (1/2)

4

(i ’ D) and length of the latus rectum is s.

o |Gl

The equation of ellipse => 5x? + 4y? = 1
This equation can be expressed as

2 2

A S
5 4

Here, a>=1/5and b*> =%
ie.a=1N5b=1/2
Clearly b > a or b?>> a?
By using the formula,

o[-z
e = Z
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https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BBYJUS

The Learning App

Length of latus rectum = 2b?/a
[2(1/5)] / (1/2)
=4/5

Coordinates of foci (xae, 0)
foci = (D,i ; X i)

- (ﬂ,i;})

1 (
N = ) 0,+—
~ The eccentricity lSJ:., foci are 245

(iii) 4x® + 3y? =1
Given:

The equation of ellipse => 4x? + 3y? = 1

This equation can be expressed as

2 2
X_+y_=1
1 1

4 3

By using the formula,
Eccentricity:

aZ —h2

2

g =
a

Here, a? = 1/4 and b? = 1/3
Clearly b? > a?
e = V(1- (a¥/b?))

) and length of the latus rectum is

RD Sharma Solutions for Class 11 Maths
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Length of latus rectum = 2b?/a
= [2(1/4)] 1 (LN3)
= \3/2

Coordinates of foci (zae, 0)
foci = (D, iir X E)
33 2

~ (042
243
e (0.+=) e
. The eccentricity is z , foci are * '~ 2v3/ and length of the latus rectum is 2.

(iv) 25x2 + 16y? = 1600

Given:

The equation of ellipse => 25x? + 16y? = 1600
This equation can be expressed as

25x2 16y~

1600 1600
2 2

¥
e |
Gd 100

By using the formula,
Eccentricity:

aZ _h?
e = 2

X

Here, a? = 64 and b? = 100
Clearly b?> a?
e = V(1- (a¥/b?))

B4
e =1-—_
ﬂl 100

_ [100-64
B 100
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36

100

Tl

Length of latus rectum = 2b?/a
=[2(64)] / (100)
= 32/25

Coordinates of foci (zae, 0)
foci = (D, +10 x E)

=(0,%6)
2 22

~» The eccentricity is 5, foci are (0, +6) and length of the latus rectum is 2s.

(v) 9x2 + 25y? = 225

Given:

The equation of ellipse => 9x? + 25y? = 225
This equation can be expressed as

ox? 25y°

— - =1
225 225

2 2

X ¥
-
25 9

By using the formula,
Eccentricity:

aZ_bZ
e = 2
Here,a?=25and b?2=9
25-9
g = —
25

Length of latus rectum = 2b?/a
=12(9)1/(5)
=18/5
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Coordinates of foci (zae, 0)
foci = (iS xg,ﬂ)
= (+4,0)
- 18
+» The eccentricity is s, foci are (£4,0) and length of the latus rectum is s .

4. Find the equation to the ellipse (referred to its axes as the axes of x and y
respectively) which passes through the point (-3, 1) and has eccentricity V(2/5).
Solution:

Given:

The point (-3, 1)

Eccentricity = V(2/5)

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

Rl T A
=t =1
aZ_bZ
e=\ &
2 [a?-b?
5 a®
2 b2
s =
b2 3
az s
3a®
b? = —
5 ....(2)
Now let us substitute equation (2) in equation (1), we get
2 },z
2T =1
S
x? s5y°
a? + 332 1

3x%+ 5y? = 3al

It is given that the curve passes through the point (-3, 1).
So by substituting the point in the curve we get,

3(- 3)? + 5(1)? = 3a2

3(9) + 5 = 3a?

32 = 3a2
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a?=32/3
From equation (2)
b2 = 3a%/5
=3(32/3) /5
= 32/5
So now, the equation of the ellipse is given as:

z z

=t =1
T s
%
32 32
3x% + 5y? = 32

= The equation of the ellipse is 3x? + 5y* = 32,

5. Find the equation of the ellipse in the following cases:
(i) eccentricity e = % and foci (x 2, 0)

(i) eccentricity e = 2/3 and length of latus - rectum =5
(iii) eccentricity e = % and semi - major axis = 4

(iv) eccentricity e =% and major axis = 12

(v) The ellipse passes through (1, 4) and (- 6, 1)
Solution:

(i) Eccentricity e = %2 and foci (x 2, 0)

Given:

Eccentricity e = %

Foci (£ 2, 0)

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

%2 y2
;-FE:]_

By using the formula,
Eccentricity:

aZ_bZ
e=\N &
1 aZ—h2
E o a2
1 1 b2
4 a2
b® 3
aZz 4
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b? = 3a%/4
It is given that foci (+ 2, 0) =>foci = (xae, 0)
Where, ae =2
a(1/2) =2
a=4
a’=16
We know b? = 3a%/4
b? = 3(16)/4
=12
So the equation of the ellipse can be given as
wtno !
3324‘;4}@ -1
3x% + 4y? = 48

= The equation of the ellipse is 3x* + 4y? = 48

(ii) eccentricity e = 2/3 and length of latus rectum =5

Given:

Eccentricity e = 2/3

Length of latus - rectum =5

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

< LY _

a® + bz 1

By using the formula,
Eccentricity:

aZ_h2
32

e:

2 a®—h?
3 a®
4 1 b2
9 T a2
b* 5
a2 9

bz _ 5a%

9
By using the formula, length of the latus rectum is 2b%/a
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2
I _ g
a
b? = =
2
Since, b? = 5a%/9

2

5a

3a 3a

2

a_1
9 2
e
a = -
2
a2 = 2
4
Now, substituting the value of a2, we get
el
b2 = J(T)
E
b2 = 2

4
So the equation of the ellipse can be given as

2 2

¥

X

wtm =1

2 &

4x= 4-3,:2

il =1

81 45

(20x® +36y%) 1
405 N

20x? + 36y? = 405
= The equation of the ellipse is 20x? + 36y? = 405.

(iii) eccentricity e = % and semi - major axis = 4
Given:

Eccentricity e =%

Semi - major axis = 4

Now let us find the equation to the ellipse.

=1

By using the formula,
Eccentricity:

aZ_h2

RD Sharma Solutions for Class 11 Maths
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We know that the equation of the ellipse whose axes are x and y - axis is given as
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1 aZ-hb2
5_ aZ
1 b*
PR
b* 3

FEE

b2 = 2=

It is given that the length of the semi - major axis is a
a=4
a’=16
We know, b? = 3a%/4
b? = 3(16)/4
=4
So the equation of the ellipse can be given as

z 2

T

16 12

3x2+4‘}r2 -1
48

3x% + 4y? = 48

= The equation of the ellipse is 3x? + 4y? = 48.

(iv) eccentricity e = %2 and major axis = 12
Given:

Eccentricity e = %

Major axis = 12

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

’{2 2

! ¥
; + E =1
By using the formula,

Eccentricity:

aZ-h2
e=\ &
1 a2-b2
E - a2
1 b
PR
b* 3
a2 4
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b? = 3a%/4
It is given that length of major axis is 2a.
2a=12
a==6
a’ =36
So, by substituting the value of a2, we get
b? = 3(36)/4
=27
So the equation of the ellipse can be given as

LY _
36 27
3x” + 4‘3:2 -1

108
3x% + 4y? =108
=~ The equation of the ellipse is 3x? + 4y? = 108.

(v) The ellipse passes through (1, 4) and (- 6, 1)

Given:

The points (1, 4) and (- 6, 1)

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

2 2

=tw =1

Let us substitute the point (1, 4) in equation (1), we get
Lo

—+2 =1

b2+ 16a2=a2b?.... (2)

Let us substitute the point (-6, 1) in equation (1), we get
{_5]2 12

a2 E =1
6 1
a_z—i_ﬁ =1
36b% +a* 1
aZk? o

a2+ 36b%=a%?.... (3)
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Let us multiply equation (3) by 16 and subtract with equation (2), we get
(16a2 + 576b?) - (b + 16a2) = (16a%b? - a%b?)
575b? = 15a%b?

15a% = 575
a? = 575/15
=115/3

So from equation (2),
o + 16(2) = 07 (2)
g (%1)1; %

b? =
7

So the equation of the ellipse can be given as
}{2 2
= tis =1
EEEA

2 2
3i_ + TL_ =1
115 115

3x%+ 7y? =115
=~ The equation of the ellipse is 3x? + 7y? = 115.

6. Find the equation of the ellipse whose foci are (4, 0) and (- 4, 0), eccentricity = 1/3.
Solution:

Given:

Foci are (4, 0) (- 4, 0)

Eccentricity = 1/3.

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

By using the formula,
Eccentricity:

a2-h?
e=\ 2
1 aZ-hb2
3 a2
1 b*
s 1=
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It is given that foci = (4, 0) (- 4, 0) => foci = (xae,0)
Where, ae =4
a(l/3)=4
a=12
a2 =144
By substituting the value of a2, we get
b? = 8a%/9
b? = 8(144)/9
=128
So the equation of the ellipse can be given as

* Ly _

144 128
z z

X v 1

*» The equation of the ellipse is 144 = 128

7. Find the equation of the ellipse in the standard form whose minor axis is equal to
the distance between foci and whose latus - rectum is 10.

Solution:

Given:

Minor axis is equal to the distance between foci and whose latus - rectum is 10.

Now let us find the equation to the ellipse.

We know that the equation of the ellipse whose axes are x and y - axis is given as

“2 2

Stn=1

We know that length of the minor axis is 2b and distance between the foci is 2ae.
By using the formula,

Eccentricity:

EZ_bZ
e=\ &
2b=2ae
b=ae

aZ_bZ
b =a
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We know that the length of the latus rectum is 2b%/a
It is given that length of the latus rectum = 10
So by equating, we get
2b%/a =10
a?/ a = 10 [Since, a2 = 2b?]
a=10
a2 =100
Now, by substituting the value of a? we get
2b%/a =10
2b%/10 = 10
2b? = 10(10)
b? = 100/2
=50
So the equation of the ellipse can be given as
100 30
X%+ 2y°
lﬂﬂ}r =1
X% + 2y? =100
= The equation of the ellipse is x? + 2y? = 100.

8. Find the equation of the ellipse whose centre is (-2, 3) and whose semi - axis are 3
and 2 when the major axis is (i) parallel to x - axis (ii) parallel to the y - axis.
Solution:
Given:
Centre = (-2, 3)
Semi - axis are 3 and 2
(i) When major axis is parallel to x-axis
Now let us find the equation to the ellipse.
We know that the equation of the ellipse with centre (p, q) is given
x-p)® | G-9)® _ 1
by a® b2
Since major axis is parallel to x - axis
So,a=3and b =2.
=9
b2 =4
So the equation of the ellipse can be given as
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(x+2)° i (y—3)°
9 4
4(x+2)% +9(y-3)°

=1
36
4(x* + 4x + 4) + 9(y? - 6y + 9) = 36
4x% + 16X + 16 + 9y? - 54y + 81 = 36
4x% + 9y? + 16x - 54y + 61 =0
= The equation of the ellipse is 4x? + 9y? + 16X - 54y + 61 = 0.

=1

(i) When major axis is parallel to y-axis

Now let us find the equation to the ellipse.

We know that the equation of the ellipse with centre (p, q) is given
(x—p)*® i y—a)* _ 1

by a® b2

Since major axis is parallel to y - axis

So,a=2and b =3.

a?=4

b2=9

So the equation of the ellipse can be given as
{xzznz + @—;JZ _ 1

o(x +2)% +4(y-3)° -1

36
(X2 + 4x + 4) + 4(y?> - 6y + 9) = 36
9% + 36X + 36 + 4y? - 24y + 36 = 36
Ox% + 4y? + 36X - 24y + 36 = 0
=~ The equation of the ellipse is 9x? + 4y? + 36x - 24y + 36 = 0.

9. Find the eccentricity of an ellipse whose latus - rectum is
(i) Half of its minor axis

(if) Half of its major axis

Solution:

Given:

We need to find the eccentricity of an ellipse.

(i) If latus - rectum is half of its minor axis

We know that the length of the semi - minor axis is b and the length of the latus - rectum

is 2b?%/a.
2b%la=Db
a=2b....(1)
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We know that eccentricity of an ellipse is given as

e

From equation (1)

e

I
—,
Fa w
T‘ t
et
(=)

32 k2

32

a*-—b?

(2b)*-b?

(ii) If latus - rectum is half of its major axis

We know that the length of the semi - major axis is a and the length of the latus - rectum
is 2b?/a.

2b?/a
a2=2b%....(1)

By using the formula,

We know that eccentricity of an ellipse is given as
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