26. Ellipse

Exercise 26.1

1. Question

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

Answer

Given that we need to find the equation of the ellipse whose focus is S(1, - 2) and directrix(M) is 3x -2y + 5
= 0 and eccentricity(e) is equal to 5

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

We know that the distance between the focus and any point on the ellipse is equal to the eccentricity times
the perpendicular distance from that point to the directrix.

We know that distance between the points (x;,y;) and (x3,y>) is Vﬁ(xl —%,)2 + (v, — yo)%

|ax; + by, +c|

We know that the perpendicular distance from the point (x7,y;) to the line ax + by + ¢ = 0 is—= 0
ya

= SP = ePM

= SP2 = e2pM?2

= (x-12 + (y—(-2))" = G)E(m;ial)z

J3T+ (22

% (I3x—2y +5[)®

=>x2—2x+1+y2+4y+4=i —

>x2+y?-2x + 4y + 5 = —x(9%x? + + 25— 12xy — + 30x
24 y2-2x + 4y + 5 = —x (9% + 4y? + 25— 12xy — 20y + 30x)

= 52x2 + 52y2 - 104x + 208y + 260 = 9x2 + 4y? - 12xy - 20y + 30x + 25
= 43x2 + 48y? 4+ 12xy - 134x 4+ 228y + 235 =0
. The equation of the ellipse is 43x2 + 48y? + 12xy - 134x + 228y + 235 = 0.

2 A. Question

Find the equation of the ellipse in the following cases:

focus is (0, 1), directrixisx + y =0 and g =

1| =

Answer
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Given that we need to find the equation of the ellipse whose focus is S(0,1) and directrix(M) is x + y = 0 and
eccentricity(e) is equal to ;

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

We know that the distance between the focus and any point on the ellipse is equal to the eccentricity times
the perpendicular distance from that point to the directrix.

We know that distance between the points (x;,y;) and (x3,y5) is Vﬁ(xl —X,)2 + (v, —v,)%

|ax; + by, +c|

We know that the perpendicular distance from the point (x7,y;) to the line ax + by + ¢ = 0 is—= 0
ya

= SP = ePM

= SP2 = e2pM2

= (x—0)? + (y—1)% = (E)E(L_F')z

2/ \J12 412

1 Gx+yD?

=x?+yi-2y+1 " .

=>x?+yi-2y+ 1 gx(x2+y2+2xy)

= 8x2 + 8y2-16y + 8 = x2 4+ y? 4+ 2xy

= 7x2 4+ 7y?2-2xy-16y + 8 =0

. The equation of the ellipse is 7x2 + 7y? - 2xy - 16y + 8 = 0.
2 B. Question

Find the equation of the ellipse in the following cases:

focusis (- 1, 1), directrixisx-y+ 3 =0and e =

1
5
Answer

Given that we need to find the equation of the ellipse whose focus is S(- 1,1) and directrix(M) isx-y + 3 =0
and eccentricity(e) is equal to ;
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Let P(x,y) be any point on the ellipse.

We know that the distance between the focus and any point on the ellipse is equal to the eccentricity times
the perpendicular distance from that point to the directrix.

We know that distance between the points (x1,y1) and (x2,y2) is \[(x; —x,)2 + (y; — y,)%

We know that the perpendicular distance from the point (x3,y1) to the lineax + by + c =0 islax%by;:cl.
i as +

= SP = ePM

= SP2 = e?PM?

= (- (02 + (- 07 = () ()

2 Y17 +12

=x*+2x+1+y*-2y+1 =ix(|x_l}'7J:'fl]2
>x*+y>+2x-2y+ 2 = gx(xz + y* + 9-2xy—6y + 6%)

= 8x2 + 8y2 + 16x - 16y + 16 = x2 + y2 - 2xy + 6x - 6y + 9

= 7x2+ 7y2 4+ 2xy + 10x- 10y + 7 =0

. The equation of the ellipse is 7x% + 7y2 + 2xy + 10x - 10y + 7 = 0.
2 C. Question

Find the equation of the ellipse in the following cases:

focus is (- 2, 3), directrixis 2x + 3y + 4 =0and g = i

A

Answer

Given that we need to find the equation of the ellipse whose focus is S(- 2,3) and directrix(M) is 2x + 3y + 4
= 0 and eccentricity(e) is equal to ‘—1'
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Let P(x,y) be any point on the ellipse.

We know that the distance between the focus and any point on the ellipse is equal to the eccentricity times
the perpendicular distance from that point to the directrix.

We know that distance between the points (x;,y;) and (x3,y5) is Vﬁ(xl —X,)2 + (v, —v,)%

|ax; + by, +c|

We know that the perpendicular distance from the point (x7,y;) to the line ax + by + ¢ = 0 is—= 0
ya

= SP = ePM

= SP2 = e2pM2

= (x—(=2) + (y—3)% = G)z(w)z

J22% 432

2
=x*+4x+ 4 +y*—6y+9 = Loy ety ralp
25 4+9

LXP 4P 4+ 4x—6y + 13 = =X (4x% + 9y% + 16 + 12xy + 16x +
24y)
= 325x2 + 325y2 + 1300x - 1950y + 4225 = 64x% + 144y? + 192xy + 256X + 384y + 256
= 261x2 + 181y2 - 192xy + 1044x - 2334y + 3969 = 0
. The equation of the ellipse is 261x2 + 181y? - 192xy + 1044x - 2334y + 3969 = 0.
2 D. Question

Find the equation of the ellipse in the following cases:

focus is (1, 2), directrixis 3x + 4y -7 =0and e =

(S

Answer

Given that we need to find the equation of the ellipse whose focus is S(1, 2) and directrix(M) is 3x + 4y -5 =
0 and eccentricity(e) is equal to ;
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Let P(x,y) be any point on the ellipse.

We know that the distance between the focus and any point on the ellipse is equal to the eccentricity times
the perpendicular distance from that point to the directrix.

We know that distance between the points (x3,y1) and (x2,y2) is \[(x; —x,)2 + (y; — y,)%

|ax, +hy, +¢c]

\:I az + bz

We know that the perpendicular distance from the point (x7,y7) to the lineax + by + c =0 is

= SP = ePM

= SP2 = e?PM?

=(x-1)2+ (y-2)* = (E)Q(Lﬁ')z

2 NEEFE

% (|3 + 4y—5])%

=>x2—2x+1+y2—4y+4=i s

=>x*+y?’-2x—4y + 5 = 1—;0>< (9x* + 16y* + 25 + 24xy— 30x — 40y)

= 100x2 + 100y? - 200x - 400y + 500 = 9x2 + 16y2 + 24xy - 30x - 40y + 25

= 91x2 + 84y? - 24xy - 170x - 360y + 475 =0

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

3 A. Question

Find the eccentricity, coordinates of foci, length of the latus - rectum of the following ellipse:
4x2 + 9y2 =1

Answer

Given the equation of the ellipse is 4x? + 9y2 = 1.

We need to find the eccentricity, coordinates of foci and length of latus rectum.
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=1.

Z

. . . X
Given equation can be rewritten as — +

e

-}
-ol»—| W

We know for the eIIipse% + :;'_: — 1(a%2>b?)
a

a2 —p2

= —
e = z

a

= Coordinates of foci (*ae,0)

= Length of latus rectum =20
a

1 1
Here a2 = S and b2 = 5 a?>b2

1 1
Se = |4
s
5
Sa = _?ﬁ_
a
ﬁe:J’é
9
3
L (11x B
=’f0c1—(i2><3,0)
L (45
= foci = (i 6,0)
2(3)
= Length of latus rectum (L) =—2
2
:L:f
9

.. The eccentricity is ”_S foci are (i v , 0) and length of the latus rectum isg.
3

o |G

3 B. Question

Find the eccentricity, coordinates of foci, length of the latus - rectum of the following ellipse:
5x2 + 4y2 =1

Answer
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Given the equation of the ellipse is 5x% + 4y2 = 1.

We need to find the eccentricity, coordinates of foci and length of latus rectum.

. . . xz },Z
Given equation can be rewritten as — + — = 1.
1 %

We know for the eIIipse% + :;'_: — 1(b%2>a?)
a

b2-a2

= a —
e = b2

= Coordinates of foci (0,+be)

= Length of latus rectum =2T*‘2

1 1
Herea? = ~and b? = + b2>a2
=]
11
o = |as=
a
L
=a = |20
2
= e = E
5

= foci = (O,iixﬁ)

= foci = (O,i%)

ﬁL:

| o

.. The eccentricity is ‘F foci are (O,i 2%) and length of the latus rectum is?.
5 Va 5

3 C. Question

Find the eccentricity, coordinates of foci, length of the latus - rectum of the following ellipse:
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4x2 +3y? =1
Answer

Given the equation of the ellipse is 4x2 + 3y? = 1.

We need to find the eccentricity, coordinates of foci and length of latus rectum.

(0.1;2»!3)

[F2

a4 5z ([T,U:] T ad

(0, :;.;'2\.@}

2

. . . X
Given equation can be rewritten as — +

&

L]
ml»—l "

We know for the eIIipse% + :;'_: — 1(b%2>a?)
a

b2-a2

=4 —
e b2

= Coordinates of foci (0,xbe)

= Length of latus rectum =2T*‘2

1 1
Herea® = ~andb® = b2>a2

11
Sa = 2 s
3
L
S = |4z
a
ﬁe = i
1
=g = -
2
. 11
= foci = (O,i—,x—)
V3 2
. 1
= foci = (O,i—r)
24/3

2)

= Length of latus rectum (L) =—

| —
I+

il

> =

<
M|mﬂ

. The eccentricity is LE, foci are (O,i 2#?) and length of the latus rectum is E}
2 W 2

Get More Learning Materials Here : & m @\ www.studentbro.in



3 D. Question

Find the eccentricity, coordinates of foci, length of the latus - rectum of the following ellipse:
25x2 + 16y2 = 1600

Answer

Given the equation of the ellipse is 25x% + 16y? = 1600.

We need to find the eccentricity, coordinates of foci and length of latus rectum.

25x° | 16y°

Given equation can be rewritten as

1600 1600

=>£_|_3"_2=1,

64 100

We know for the eIIipse% + 1'5 — 1(b%2>a?)
a

b2—g2

=4
e = b2

= Coordinates of foci (0,+be)

= Length of latus rectum =2%2

Here a2 = 64 and b? = 100, b?>a2

se = 10064
100
se = 36
100
6

sl

=g =

il w

= foci = (0,410 x )

= foci = (0,%6)

2(64)
100

= Length of latus rectum (L) =

32
ﬁ]_‘ = —
25
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.. The eccentricity is E foci are (0,£6) and length of the latus rectum is ?

3 E. Question

Find the eccentricity, coordinates of foci, length of the latus - rectum of the following ellipse:
9x2 + 25y? = 225

Answer

Given the equation of the ellipse is 9x2 + 25y2 = 225.

We need to find the eccentricity, coordinates of foci and length of latus rectum.

25y*

. . . 2
Given equation can be rewritten as 2~ =
225 225

=X 4 y: = 1.
2 9
We know for the eIIipse% + 1'5 — 1(a%?>b?)
a

a2 —h=

2

=a =
a

= Coordinates of foci (+ae,0)

= Length of latus rectum = 2v’

a

Here a2 = 25 and b? = 9, a?>b?

>a — Ejtg
4
. 4
= foci = (iS x:,O)
= foci = (+4,0)

= Length of latus rectum (L) =ﬁ

=]

1
ﬁL:—
3
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.. The eccentricity is f foci are (+4,0) and length of the latus rectum is E.

4. Question
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\/;.
5

Answer

Given that we need to find the equation of the ellipse (whose axes are x = 0 and y = 0) which passes

2

through the point (- 3,1) and has eccentricity

We know that the equation of the ellipse whose axes are x and y - axis s + ¥ Lo voree === - (1)
a® b2

Let us assume a2>b2.

a2 —h2

We know that eccentricity(e) = =

a

2 _T2
- |2 _ b
5 a?
2
:E_j_—b—
5 a?
2
a? 5
32
=>b2__a ......... (2)

2
32 aa
=]

2 .
S
a? 3a2

= 3x2 + 5y? = 3a?

This curve passes through the point (- 3,1). Substituting in the curve we get,
= 3(- 3)2 + 5(1)? = 3a2

=3(9) + 5 = 3a2

= 32 = 3a?
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3

3z
=>b2 — 3(?)

5
:bz _ 32

«l

The equation of the ellipse is:

2

(&)

x y
= tam==1
3 5
2 Cqpd
= 3% o1
32 32

= 3x2 + 5y2 = 32
. The equation of the ellipse is 3x2 + 5y2 = 32.

5 A. Question

find the equation of the ellipse in the following cases:

eccentricity e = — and foci (£ 2, 0)

1
2

Answer

Given that we need to find the equation of the ellipse whose eccentricity isi and foci (x2,0).

Let us assume the equation of the ellipse as% + 1'5 — 1 (a?>b?).
a

We know that eccentricity(e) = az_zbz
a

Z_1z
I R
2 a®

z
L1 P
4 aZ
z
b _ 3
a? 4

z
:bzzaa

We know that foci = (xae,0)

=ae =2
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=2a=4
=a’ =16
- p2 — 208
2
=b%=12

The equation of the ellipse is

] z
:3:\-: + 4y -1
48

=3x? + 4y2 =48
~. The equation of the ellipse is 3x? + 4y? = 48.

5 B. Question

find the equation of the ellipse in the following cases:

eccentricity e = = and length of latus - rectum =5

| b

Answer

Given that we need to find the equation of the ellipse whose eccentricity isg and length of latus rectum is 5.

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a

aZ—h?

We know that eccentricity(e) =
a

=2 af-b2
3 aZ
z
4 _ 0
9 a?
b* 5
a® 9
-
= bz — 2a
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We know that the length of the latus rectum is 2%

z
=°2b _
a
S5a
>h? = 2
2
z =
=23 _ 23
2
a 1
- = -
9 2
9
=23 = -
2
81
ﬂaz = —
4
5(%)
= b2 — 2\
e
45
=>b2 - 2
4

2 2
X ¥
=mwt s =1
& &
4x2 4yz
= =1
81 43

o [20® +36y%)
405 -

1

= 20x2 + 36y? = 405

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

5 C. Question

a

find the equation of the ellipse in the following cases:

eccentricity e =

b | =

Answer

and semi - major axis = 4

Given that we need to find the equation of the ellipse whose eccentricity is§ and the semi - major axis is 4.

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a
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a2 —h2

We know that eccentricity(e) = -
a

z_pz
-1 _ [afb
2 aZ
z
= — 1_b_
4 a?
z
b _ 3
a® 4
z
:bz =3a

We know that the length of the semi - major axis is a

=a=4
=a’ =16
»p? = 248
4
= b2 =12

The equation of the ellipse is

z z
x
=X 4 ¥ 1
16 12
z z
:31-.' + 4y -1
48

= 3x% + 4y2 = 48
~. The equation of the ellipse is 3x? + 4y? = 48.
5 D. Question

find the equation of the ellipse in the following cases:

eccentricity e = — and major axis = 12

b | =

Answer

Given that we need to find the equation of the ellipse whose eccentricity isg and the major axis is 12.

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a
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a2 —h2

We know that eccentricity(e) = -
a

z_pz
-1 _ [afb
2 aZ
z
= — 1_b_
4 a?
z
b _ 3
a® 4
z
:bz =3a

We know that length of ,ajor axis is 2a.

=2a =12
=2a==6
=a? =36
-p? = B8
2
= b2 =27

The equation of the ellipse is

2 2
=X ¥
36 27

] z
- IxT + 4y -1
108

= 3x2 + 4y2 = 108

. The equation of the ellipse is 3x2 + 4y2 = 108.

5 E. Question

find the equation of the ellipse in the following cases:
The ellipse passes through (1, 4) and (- 6, 1)
Answer

Given that we need to find the equation of the ellipse passing through the points (1,4) and (- 6,1).

Let us assume the equation of the ellipse as:_: + :_: — 1 (a%2>b?). ..... ... (1)

Substituting the point (1,4) in (1) we get
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2 2
-1 ‘j‘__l
a2 b2

1 16
:;4-;:1

z z
=>b + 16a

ath?

= b2+ 16a’ =a’b?...--(2)
Substituting the point (- 6,1) in (1) we get

z 2
NGO
a® b2

=1

36 1
==+ = = 1
a b2

2, .2
:Eéb +a®

aZh?

= a2 + 36b2 = a2b? ..... --(3)
(3)%16 - (2)
= (16a2 + 576b2) - (b2 + 16a2) = (16a2b? - a2b?)

= 575b2 = 15a2b?

= 15a2 = 575
3
From (2)

b+ 16(2) = v (2

3

= b2 (112) _ 1840
3 3

1135

The equation of the ellipse is

X y?

s>t tm= =1
3 7
3x2 v?
=— 4+ — =1
115 115

= 3x2 + 7y2 =115

. The equation of the ellipse is 3x2 + 7y2 = 115.

5 F. Question

find the equation of the ellipse in the following cases:
Vertices (= 5, 0), foci (= 4, 0)

Answer

Given that we need to find the equation of the ellipse whose vertices are (£5,0) and foci (£4,0).

Let us assume the equation of the ellipse as% + 1'5 — 1 (a?>b?).
a
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We know that vertices of the ellipse are (xa,0)
=2a=>5
=aZ =25

We know that foci = (+ae,0)

=2ae =4
=5e=4
4
=2g = -
5

a2 —h=

a

We know that eccentricity ¢ =

4 _ [25-b2
s 25
2
16 _ 1_b_
25 25
2
b _ 2
25 25
>b2=09

The equation of the ellipse is

3(2 2
=5 ¥ _ 9
9

25

2 sl
:9:{ + 25y _
225

1

= 9x2 + 25y2 = 225

. The equation of the ellipse is 9x2 + 25y2 = 225.

5 G. Question

find the equation of the ellipse in the following cases:
Vertices (0, £13), foci (%4, 0)

Answer

Given that we need to find the equation of the ellipse whose vertices are (0,%£13) and foci (x4,0).

Let us assume the equation of the ellipse as% + 1'5 — 1 (a?>b?).
a
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We know that vertices of the ellipse are (0,%=b)
=b=13
= b? =169

We know that foci = (+ae,0)

=ae =4
We know that eccentricity ¢ = *‘2'2"2
a
aZ-169
=4 =2 =2
=16 =a’- 169
= a2 =185
The equation of the ellipse is
NS =1
185 169
. The equation of the ellipse isl"?z_ 1+ 11"?2_ =1

5 H. Question

find the equation of the ellipse in the following cases:

Vertices (x 6, 0), foci (£ 4, 0)

Answer

Given that we need to find the equation of the ellipse whose vertices are (£6,0) and foci (=4,0).

2 2
Let us assume the equation of the ellipse as"—2 + % — 1 (a%>b?).
a
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We know that vertices of the ellipse are (£a,0)
=a==6
=a? =36

We know that foci = (xae,0)

=ae =4
=>6e=4
2
=g = -
3

We know that eccentricity o — |22

B, -4
:Ez 36—h
3 26
2
-4 _ B
9 36
= =
b _ 5
36 9
= b2 =20

= 5x2 + 9y? = 180
. The equation of the ellipse is 5x2 + 9y2 = 180.

5 1. Question

find the equation of the ellipse in the following cases:

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

Answer

Given that we need to find the equation of the ellipse whose ends of the major axis is (£3,0) and ends of the

minor axis is (0,+2).

Let us assume the equation of the ellipse as% + 1'5 — 1 (a?>b?).
a
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We know that ends of the major axis of the ellipse are (+a,0)
=a=3

=»aZ=09

We know that ends of minor axis of the ellipse are (0,xb)
=>b=2

=»b2=4

The equation of the ellipse is

2
=X
9

2z
+L =1
4

2 2
:4}.’ + 9y
36

=1

= 4x2 + 9y’ = 36

. The equation of the ellipse is 4x2 + 9y? = 36.

5 J. Question

find the equation of the ellipse in the following cases:

Ends of the major axis (0, = \E ), ends of the minor axis (£1,0)

Answer

Given that we need to find the equation of the ellipse whose ends of major axis are((,++/5) and ends of the
minor axis are (+1,0).

2 2
Let us assume the equation of the ellipse as"_2 + % = 1 (b%>a?).
a
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(0;5\/5}

We know that ends of the major axis of the ellipse are (0,%xb)
=h = V"E

=»b2=5

We know that ends of the minor axis of the ellipse are (xa,0)
=a=1

=»al=1

The equation of the ellipse is

2
X
= +L -1
1 3

=>5x2+y2=75

. The equation of the ellipse is 5x2 + y2 = 5.

5 K. Question

find the equation of the ellipse in the following cases:
Length of major axis 26, foci (£5, 0)

Answer

Given that we need to find the equation of the ellipse whose length of major axis is 26 and foci (£5,0).

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a
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We know that length of the major axis is 2a

=2a =26
=a=13
=aZ =169

We know that foci = (+ae,0)

=2ae=5
=13e=5
13

« Z_H2
We know that eccentricity o = |2 zb
a
ﬁi _ 169—h2
12 169
c -1
25 _q_5
169 169
4
b7 _ 144
169 169
=b? =144
The equation of the ellipse is
2
== ¥y -1
169 144
. . . . xE },z
.. The equation of the ellipseis — + £ — 1.
169 144

5 L. Question

find the equation of the ellipse in the following cases:
Length of minor axis 16 foci (0, = 6)

Answer

Given that we need to find the equation of the ellipse whose length of the minor axis is 16 and foci (0,%6).

Let us assume the equation of the ellipse as% + 1'5 = 1 (b%2>a?).
a

We know that the length of the minor axis of the ellipse is 2a,

=2a =16
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=a=28
= aZ = 64

We know that foci = (0,xbe)

=>be =6
We know that eccentricity ¢ = bz':‘z
b
b2-64

=6 =50 -
=36 =b?-64
= b2 = 100
The equation of the ellipse is
L L

64 100
. The equation of the ellipse is + ¥ _ 1.

64 100

5 M. Question

find the equation of the ellipse in the following cases:
Foci (= 3,0),a=4

Answer

Given that we need to find the equation of the ellipse whose foci are (£3,0) and a = 4.

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a

"

$a=4
a2 =16

We know that foci = (*ae,0)

=ae=3
=4e =73

3
=g = -

aZ-h?

We know that eccentricity o = .
a
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_h2

-3 _ [1eb

4 16

2

2 _,_b

16 16

bZ

16 16
>b2=7

The equation of the ellipse is

3(2 2
=5 ¥ _
16 7

] ]
- Tx° + 16y
112

=1

= 7x% + 16y2 = 112

. The equation of the ellipse is 7x2 + 16y2 = 112.

6. Question

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

Answer

Given that we need to find the equation of the ellipse whose eccentricity is% and foci (=4,0).

2 2
Let us assume the equation of the ellipse as"—2 + % — 1 (a%>b?).
a

a2 —h2

a

We know that eccentricity(e) =

Z_1z

I R
3 aZ

z

L1,

9 aZ

z

b _ 8
a? 9
z
:b2=8a
9

We know that foci = (xae,0)

=ae =4
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=2a=12
aZ =144
- p? = 2049
9
= b2 =128

The equation of the ellipse is

2 2
X 4 ¥ _ 1
144 128
i . . . x2 },2
.. The equation of the ellipseis =— + Z— — 1.
144 128

7. Question

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.

Answer

Given that we need to find the equation of the ellipse whose minor axis is equal to the distance between foci
and length of latus rectum is 10.

Let us assume the equation of the ellipse as% + :_: — 1 (a%2>b?).
a

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

a2 —h=2

4

We know that eccentricity ¢ =
a

= 2b = 2ae
=b = ae
:bza az_bz

We know that the length of the latus rectum is 7

a

z
=>2b

a

= 10
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=% =10
a
=a=10
=aZ =100
>ph? = 22
2
= b2 =50

The equation of the ellipse is

\,2

z

==+ L -

100 50

%2 + 2}1'2
100

=

=1

= x2 + 2y2 = 100
. The equation of the ellipse is x2 + 2y2 = 100.
8. Question

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.

Answer

Given that we need to find the equation of the ellipse whose centre is (- 2,3) and whose semi - axis are 3 and
2.

(i) If major axis is parallel to the x - axis.

. . . - {(x—p) 2 y-9° _
We know that the equation of the ellipse with centre (p,q) is given by ~—*~ 4 X% _ 1.

a? b2

Since major axis is parallel to x - axis a?>b?2.
So,a=3and b = 2.

=a’=9

=»b2=4

The equation of the ellipse is

=>(x+2]2 (y—3)2 _
9 4

1
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z a2
=>4(x+2] +9(y-3) _
36

1

=4(x2 4+ 4x + 4) + 9(y2- 6y + 9) = 36

= 4x2 + 16x + 16 + 9y? - 54y + 81 = 36

= 4x2 + 9y?2 4+ 16x-54y + 61 =0

. The equation of the ellipse is 4x2 + 9y? + 16x - 54y + 61 = 0.

(ii) If major axis is parallel to the y - axis.

We know that the equation of the ellipse with centre (p,q) is given by(x'—fj2 + @';—ijz = 1.
a

Since major axis is parallel to y - axis b?>aZ.
So,a=2andb=3.

=»al=4

=»b2=09

The equation of the ellipse is

=>(x+2]2 (y—3)2
4 9

=1

z a2
:9(x+2] +4(y-3)
36

=1

= 9(x2 + 4x + 4) + 4(y? - 6y + 9) = 36

= 9x? + 36X + 36 + 4y? - 24y + 36 = 36

= 9x? + 4y? + 36x-24y + 36 =0

. The equation of the ellipse is 9x2 + 4y2 + 36x - 24y + 36 = 0.
9. Question

Find the eccentricity of an ellipse whose latus - rectum is

(i) Half of its minor axis

(ii) Half of its major axis

Answer

Given that we need to find the eccentricity of an ellipse.

(i) If latus - rectum is half of its minor axis
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We know that the length of the semi - minor axis is b and the length of the latus - rectum is 2b%,

z
=)2b

From (1)
= o — 32—b2
a2
Z_12
se — (2b)%-b
(zh)?
e — 4b2-b2
4b2
4
= e = La.
2

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

a

We know that the length of the semi - major axis is a and the length of the latus - rectum is 22,

z
:2b

oy

a
=a2=2b2.. (1)

a2 —h=

a

We know that eccentricity of an ellipse isg =

From (1)
= e _ aZ_b?
32
- _ 2b2-h?
2b2
O
2b2
= e = E
2
1
=g = =
v 2

10 A. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:

x2+2y?2-2x+12y +10=0

Answer

a

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 3 + 2y? - 2x + 12y

+ 10 = 0.
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IR

>x2+2y2-2x+ 12y +10=0
= (x?-2x+1)+2(y>?+6y +9)-9=0
=>(x-12+2(y+32%=9

=>(:(—1]2 " 2(y + 3%
9 9

=1

412 z
LG G

=] -
2

1

Comparing with the standard form @2 1+ %ﬁ =1
a

= Centre = (p,q) = (1, - 3)
Here a2>b?2

= eccentricity(e) = [327b2

9—

=
g = —2
9
Ll
- Z
e = |&
9
ﬁez E
2
ﬁe—l
_\.-'E

Length of the major axis 2a = 2(3) = 6
Length of the minor axis 2b =2 (%) = 3,2
J

= Foci = (pxae,q)

= Foci = ((1 +(3x 713))—3)

= Foci = ((1 i%),—B)

10 B. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:

X2+ 4y?-4x + 24y + 31 =0
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Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 32 + 4y?2 - 4x + 24y
+ 31 =0.

(2 + 3v3/2,-3)

>x2+4y2-4x+24y +31=0
S>(X2-4x+4)+4(y2+6y+9)-9=0

>(x-2)2+4(y+32=9

:(r4]2+_4@+3F
9 9

=1

(x—2)*%
=

(y +3)%
9 s -

2

+ 1

Comparing with the standard form @2 1+ %ﬁ =1
a

= Centre = (p,q) = (2, - 3)
Here a2>b?2

a2_p2

= eccentricity(e) =
aZ

9—
=

e = _|—*
9
7
- =
e = 4
e

ﬁez E
4

—

2

Length of the major axis 2a = 2(3) = 6

Length of the minor axis 2b =2 G) =3

= Foci = (pxae,q)

= Foci = ((2 +(3 x%ﬁ)),—?:)
= Foci = ((21?),—3)
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10 C. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:
4x2 +y2-8x+2y+1=0

Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 4X2 + y2 - 8x + 2y
+1=0.

=4x2+y2-8x+2y+1=0
=24(x2-2x+ 1)+ (y2+2y+1)-4=0
=>4(x-1)2+(y+ 12 =4

o 4061)? 4 v +1)?
4 4

=1

:(x—ljz T (y +1)% _
1 4

1

Comparing with the standard form @2 1+ %ﬁ =1
a

= Centre = (p,q) = (1, - 1)

Here b2>a?
. 2_.2
= eccentricity(e) = |® 2
\ b
R
4
= e = E
4
2

Length of the major axis 2b = 2(2) = 4
Length of the minor axis 2a = 2(1) = 2

= Foci = (p,qxbe)

= Foci = (1,—1 +2 (";))

= Foci = (1,_1 + \5)
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10 D. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:
3x24+4y?2-12x-8y+4=0

Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 3% + 4y2 -12x - 8y
+4=0.

s

|
=3x2 +4y2-12x-8y +4 =0
=>3(x2-4x+4) +4(y?-2y+1)-12=0

=3(x-2)2+4(y-1)2 =12

- 3(x—2)° N a(y-1)% _
12 12

1

o x-2)° T y-1? _ 1
4 3

Comparing with the standard form (x;—zpjz + @;—zq]z =1

= Centre = (p,q) = (2,1)
Here a2>b?2

32 _h=2

a

= eccentricity(e) =

=g =

[N

Length of the major axis 2a = 2(2) = 4
Length of the minor axis 2b = 2({5} =23

= Foci = (pxae,q)

= Foci = ((2 +(2x ;)) 1)
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= Foci = ((2£1),1)

= Foci = (3,1) and (1,1)

10 E. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:

4x2 + 16y2-24x-32y-12=0

Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 4X2 + 16y?2 - 24x -

32y - 120 = 0.

t__,_,_.a-—"'"'__'_._._

3—/129/2,0) (3(1) (3+v129/2.1)

“-h.___‘___‘_‘_‘_‘_-_

= 4x2 + 16y2 - 24x - 32y -120 =0
=>4(x2-6x4+9)+16(y2-2y +1)-172=0
= 4(x - 3)% + 16(y - 1)> = 172

- 4(x—3)° 16(y-1)*

1
172 172
. 132
ﬁﬂ+ @4;}] =1

43 =
T

Comparing with the standard form (x;—zpjz + @;—zq]z =1

= Centre = (p,q) = (3,1)
Here a2>b?2

= eccentricity(e) = 3222

{
[3¢]
|
= | w

=>e—

&5

Length of the major axis 2a = 2(/43) = 2./43
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Length of the minor axis 2b =2 (E) = 43
2

= Foci = (pxae,q)

= Foci = ((3 + (q’ﬁ X "?)) 1)
= Foci = ((3 + %ﬁ) 1)

10 F. Question

Find the centre, the lengths of the axes, eccentricity, foci of the following ellipse:
X2 +4y2-2x =0

Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse X + 4y? - 2x = 0.

]

(1++v3/2.0

=x2+4y?-2x=0
>(x2-2x+1)+4(y?)-1=0
=(x-1)2+4(y-02=1

412 _ a2
LG L aG-0P
1 1

1412 _a2
=:‘(xlll +(v£0] -1

2

Comparing with the standard form (x;—zpjz + @;—zq]z =1

= Centre = (p,q) = (1,0)
Here a2>b?2

aZ-h2

= eccentricity(e) =
aZ

1_
=
g = —a
1
4
—
2
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Length of the major axis 2a = 2(1) = 2
Length of the minor axis 2b =2 G) =1

= Foci = (pxae,q)

- Foci = ((1 +(1 x%ﬁ)),ﬂ)

= Foci = ((1 i%),o)

11. Question

Find the equation of an ellipse whose foci are at(+ 3, 0) and which passes through (4, 1).

Answer

Given that we need to find the equation of the ellipse whose foci are at (x4,0) and passes through (4,1).

(4.1)

Let us assume the equation of the ellipse isz_z + :_: — 1----(1) (a?>b?).

a2 —p2

We know that foci are (*ae,0) and eccentricity of the ellipse isg = _

a

=ae=3

Substituting the point (4,1) in (1) we get,

z 2
N
a® b2
16 1
==+ = = 1
a b2

= 16b? + a? = a%b?

From (2),

=16(a2-9) + a2 = a%(a?-9)
= 16aZ - 144 + a2 = a% - 9a?
=a%-26a%+144=0

=>a%-18a%2-8a2+144=0
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= a2(a%2-18)-8(a’-18) =0
= (a-8)(a%-18) =0
=a2-8=0(or)a2-18=0
=>a2=8(or)a?=18

= b2 = 18 - 9(since b?>0)
=b%=0.

The equation of the ellipse is

] z
X ¥
==+ =1
18 9
] 2
o X + 2y
18

=1

=x% +2y? =18
. The equation of the ellipse is x2 + 2y? = 18.

12. Question

Find the equation of an ellipse whose eccentricity is 2/3, the latus - rectum is 5 and the centre is at the

origin.

Answer

Given that we need to find the equation of the ellipse whose eccentricity isg, latus - rectum is 5 and centre is

at origin.

Let us assume the equation of the ellipse is% + :_: — 1----(1) (@?>b?) since centre is at origin.
a

We know that eccentricity of the ellipse isg =

2|2
- |2 b

2
3
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We know that length of the latus - rectum is 2b%
a

2
=20 _
a
sa?
-25) _ 5
a
10a
S = °
9
=23 = -
2
4
From (2),
_fBL
:bE — J(T:l
9
4

The equation of the ellipse is

ra

2
x v
g +t==1
& &
ax® 4y*
=>__|_i_= 1
g1 45
2 2
:20}.’ + 36y -1

4035
= 20x2 + 36y2 = 405
. The equation of the ellipse is 20x? + 36y? = 405.
13. Question

Find the equation of an ellipse with its foci on y - axis, eccentricity 3/4, centre at the origin and passing
through (6, 4).

Answer

Given that we need to find the equation of the ellipse whose eccentricity is%, centre at the origin and passes
through (6,4).

Let us assume the equation of the ellipse is% + :_: — 1----(1) (a®<b?), since centre is at origin and foci
a

ony - axis.

Get More Learning Materials Here : & m @\ www.studentbro.in



Get More Learning Materials Here : &

We know that eccentricity of the ellipse isg = b®-a

b2
= b*-a? 3
b2 4
- b% -3 9
b2 16

Substituting the point (6,4) in (1) we get,

2 2
L€ L ¥
a? b2
36 16
=52 Tz =1
I

376 16

= — —_— =
7b2 b2 1
= 576+ 112 _ 1
7b2
= 7b? = 688
From (2),
[-F=1=]
=42 T(T)
16
16
=>a2=43

The equation of the ellipse is

2 2

x ¥

S— + = =1
43 %

o

2 2
:x_+1_

43 688

z 2
- lex~+ 7y
688

=1

= 16x° + 7y’ = 688
. The equation of the ellipse is 16x% + 7y2 = 688.

14. Question

Find the equation of an ellipse whose axes lie along coordinates axes and which passes through (4, 3) and (-

1,4).

Answer

Given that we need to find the equation of the ellipse passing through the points (4,3) and (- 1,4).
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Let us assume the equation of the ellipse as:_: + :_: = 1(a?>b?).----(1)

Substituting the point (4,3) in (1) we get

42 32

o+ =1
=2 +2=1
=>1¢5|:2+9-32= 1
aZb?
=16b2 + 9a2 =a2b?.....--(2)

Substituting the point (- 1,4) in (1) we get

_1)2 42

Ny =
a? b2

=1
1 16
S te=1

z z
:b + 16a

ath?

=1
= b? + 16a2 = a%b? ..... - - (3)

(3)x16 - (2)

= (16b2 + 256a2) - (932 + 16b2) = (16a%b? - a2b?)

= 247a2 = 15a2b?

= 15b2 = 247
2 _ 27

=b" = 15

From (3)

247 247
=>— + 16a? = a? (—_)
15 15

7 (247-240 247
= a _— = —
15 15

The equation of the ellipse is
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X ¥
=zt =1

7T 15

7x2 15y°
Iy 1

247 247

= 7x% + 15y2 = 247
. The equation of the ellipse is 7x2 + 15y? = 247.

15. Question

Find the equation of an ellipse whose axes lie along the coordinates axes, which passes through the point (-

3, 1) and has eccentricity equal to ,’3 /5.

Answer

Given that we need to find the equation of the ellipse whose eccentricity is‘F and passes through (- 3,1).

Let us assume the equation of the ellipse isz_z + :_: — 1----(1) (a%>b?).

aZ-h?

We know that eccentricity of the ellipse isg — .

2_12
= [3*-b* _ |2
a? 5
a®—b*
2

a

[T

a
= 5a2 - 5p2 = 232

= 5b2 = 3a°

a? bz_l
ﬁé“—i:l
2
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= 5pb2 =32

=>h* = =
=]

From (2),
_faz

=32 _ J(?)
3
3

The equation of the ellipse is

2

+ L =1

y
wl8
]S

3x® s5y=
==+ 2 -
3z 32

2,2
:3}.’ +5y°

=1
3z

= 3x2 + 5y2 = 32
. The equation of the ellipse is 3x2 + 5y2 = 32.
16. Question

Find the equation of an ellipse, the distance between the foci is 8 units and the distance between the
directrices is 18 units.

Answer

Given that we need to find the equation of the ellipse whose distance between the foci is 8 units and
distance between the directrices is 18 units.

We know that the distance between the foci is 2ae.
=2ae =8

=ae=4... - (1)

(1)x(2)
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a2_p2
2

=4

a
=36-b%=16
=>b2=20.... (4)

The equation of the ellipse is,

2 z
=X ¥
36 20
=2 2
- 5% + Gy -1

180
= 5x2 + 9y’ = 180
. The equation of the ellipse is 5x2 + 9y2 = 180.

17. Question

Find the equation of an ellipse whose vertices are (0, £ 10) and eccentricitye = i

Answer

Given that we need to find the equation of the ellipse whose vertices are (0,£10) and eccentricitye =

Wl

(0;-10}

Let us assume the equation of the ellipse as% + 5 — 1----(1) (a?>b?).
a

We know that vertices of the ellipse are (0,%b)

=>b =10

= b2 =100

aZ-h?

a

We know that eccentricity o =
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z_

- ‘_1- _ a=-—1040
5 a®
16 100
o
25 a®
100 9
a® 25

2 2500
= a =

The equation of the ellipse is

%2 z
S +o— = 1
Z500 100
]
2 z
- 9x L -1
2500 100
z ..
:9:( + 25y -1

2500
= 9x? + 25y? = 2500
. The equation of the ellipse is 9x2 + 25y2 = 2500.
18. Question

A rod of length 12 cm moves with its ends always touching the coordinate axes. Determine the equation of
the locus of a point P on the rod, which is 3 cm from the end in contact with x - axis.

Answer

Given that we need to find the locus of the point on the rod whose ends always touching the coordinate
axes.

D P(x.y)

0(0,0) C B

We need to the equation of locus of point P on the rod, which is 3 cm from the end in contact with x - axis.
Let us assume AB be the rod of length 12 cm and P(x,y) be the required point.

From the figure using similar triangles DAP and CBP we get,

AD AP
= — = —
PC PB

e

a3 _°2

v 3

DP _ AP
CB  PB
X 9
=—- = -
p 3
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Now OB = OC + CB

=20B =x +

Wil

= 0B = ? ... (3)

= 0OA =0D + DA

=>0A =y + 3y

= 0A =4y ... (4)

Since OAB is a right angled triangle,

= OA? + 0B2 = AB?

= (42 + (2) = (127

Z
= 16y% + “2- = 144

2

2 4 X _
2y +9—9

oy? +x2
S =0

= x2 + 9y? = 81
. The equation of the ellipse is x2 + 9y? = 81.

19. Question

o
Find the equation of the set of all points whose distances from (0, 4) are = of their distances from the line y
3

=09.
Answer

Given that we need to find the equation of set of all points whose distances from S(0,4) are§ of their
distances from the line(M) y = 9.

y=9

Let P(x,y) be any point from the set of all points.

We know that distance between the points (x1,y1) and (x2,y2) is \[(x; —x,)2 + (y; — y,)%

|ax, +by, +¢|

We know that the perpendicular distance from the point (x,y1) to the line ax + by + ¢ = 0 is—= =
i as +
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=3P = @ PM

4

=SP? = ;P’I”»‘I2

0 oo = (52

iz

_ahz2
=x? + y>—8y + 16 = gx@

=x2 + y2—8y + 16 = = x (y? — 18y + 81)

= 9x2 + 9y2 - 72y + 144 = 4y2 - 72y + 324
= 9x2 + 5y2 = 180
. The equation of the ellipse is 9x2 + 5y2 = 180.

Very Short Answer
1. Question

If the lengths of semi - major and semi - minor axes of an ellipse are 2 and v3 and their corresponding
equations arey -5 = 0 and x + 3 = 0, then write the equation of the ellipse.

Answer

Given that we need to find the equation of the ellipse whose semi - major and semi - minor axes are 2 and
V3 and their corresponding equations of equations of axesarey -5 =0and x + 3 = 0.

We know that the centre is the point of intersection of both axes. So, on solving these axes we get the centre
to be (- 3,5).

= Semi - major axis(a) = 2

=»al=4

= Semi - minor axis(b) = /3

=b? =3

We know that the equation of the ellipse whose centre is (p,q) and the length of semi - major axis is a and

. . . . . — z — 2
semi - minor axis is b is % T % = 1.
a b

. The equation of the ellipse is@z + %ﬂd - 1.
2. Question

Write the eccentricity of the ellipse 9x% 4+ 5y2-18x -2y - 16 = 0
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Answer

Given the equation of the ellipse is 9x% + 5y? - 18x - 2y - 16 = 0.

We need to find the eccentricity.

Given equation can be rewritten as

=9(x*-2x + 1) + 5(y2—§y+2—15) = =

=9(x—1)% + 5(y—§)2 12¢

3

_ 1
9(x-1)* J(F—g]
1Ze 126 =1

5 5

=

= (xl_z]é.jz + (}:z;s) = 1

%3 z3

We know for the eIIipse:_: + :;'_: = 1(b?>a?)

2 2
= — b*-a
bZ
26 126
Here a2 = —and b? = —, b?>a2
=] =]
126 _126
e = [T
2
=
e = 176
25
= e = i
567
Vi
= e =

. The eccentricity is ¥4,
63

3. Question
Write the centre and eccentricity of the ellipse 3x2 + 4y2-6x + 8y -5 =0

Answer
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Given that we need to find the centre and eccentricity of the ellipse 3¢ + 4y2-6x + 8y -5 = 0.

=3x2+4y?2-6x+8y-5=0
=3(x2-2x+ 1)+ 4(y? +2y + 1) = 12
=>3(x-1)24+4(y+ 12 =12

- 3(x—1)* 4 a(y + 1)
12 12

=1

=>(x—1]2 (y +1)% _
4 3

1

Comparing with the standard form @2 1+ %ﬁ =1
a

= Centre = (p,q) = (1, - 1)
Here a2>b?2

aZ-h2

a

= eccentricity(e) =

=g =

[

4. Question

PSQ is focal chord of the ellipse 4x% + 9y? = 36 such that SP = 4. If S’ is the another focus, write the value of
s'Q.

Answer

Given that PSQ is the focal chord of the ellipse 4% + 9y? = 36.

It is also given that SP = 4. We need to find the value of S’Q, where S and S’ are foci.

. . . . 2z 2
Given ellipse is rewritten as"; 1 1": = 1.

Wegota?=9,a=3andb? = 4.

We know that semi latus rectum is the harmonic mean of any two segments of focal chord.
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2x3 1 1

i

4 4 5Q
5 1
= - = —
4 sQ
4
=5Q = ¢
=1

We know that SQ + S'Q = 2a

=2 +5'Q = 2(3)

=25Q=6—

|

=5'Q = 26

5. Question
Write the eccentricity of an ellipse whose latus - rectum is one half of the minor axis.
Answer

Given that we need to find the eccentricity of the ellipse whose latus - rectum is one half of the minor axis.

We know that length of latus rectum is 22° and length of minor axis is 2b.
a

4
IELLR

a

=a = 2b.

a2 —h=

2

We know that eccentricity of the ellipse isg =
a

Z_h2
Se — (2b)*-b
(zb)?
pe o [
4b*
:e = La.
2

6. Question

If the distance between the foci of an ellipse is equal to the length of the latus - rectum, write the eccentricity
of the ellipse.

Answer

Given that we need to find the eccentricity of the ellipse whose latus - rectum is equal to the distance
between the foci.

We know that length of latus rectum is 2° and distance between foci is 2ae.
a

2b?

= — = 2ae
a

= b2 = a2e.

We know that eccentricity of the ellipse is b? = a2(1 - e2)
= aZ(1-e?) = ae

»e’+e-1=0
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1ty 12-4(1)(-1)
2

e

=a — Y>*since e>0)
2

7. Question

2 2

If Sand S’ are two foci of the ellipse X_q 1 i —1 and B is an end of the minor axis such that A BSS’ is
a~ b°
equilateral, then write the eccentricity of the ellipse.

Answer

Given that S and S’ are the foci of the eIIipsef + ¥ 1.
a2 b2

It is told that ABSS' is equilateral, where B is the end of the minor axis. We need to find the eccentricity of
the ellipse.

Let us assume that B = (0,b)
We know that foci of the ellipse are (xae,0).
We know that the distance between the foci is 2ae.

Let us find the distance SB

We know that the distance between the points (x1,y1) and (x5,y>) is vf(xl —X,)% + (v, — y2)%

= 5B

J(@e—0)2 + (0—Db)2

=SB = \aZeZ + bZ.

We know that sides of an equilateral triangle are equal.
= SB = 2ae

= SB? = 4a%e?

= aZe? + b2 = 4a2e?

We know that b2 = a2(1 - e2),

= aZe? + aZ - aZe? = 4a2e?

= a2 = 4a2e?

ﬁezz

1
4
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=>e— _

1
=2g = -,
2

8. Question

If the minor axis of an ellipse subtends an equilateral triangle with vertex at one end of major axis, then write
the eccentricity of the ellipse.

Answer

Given that the minor axis of an ellipse subtends an equilateral triangle with vertex at one end of major axis.
We need to find the eccentricity of the ellipse.

(0lB

(0=

Let us assume that ends of minor axis be B = (0,b) and C(0, - b) and end of major axis be A(a,0)
We know that the distance between the ends of minor axis is 2b.

Let us find the distance AB

We know that the distance between the points (x1,y1) and (x2,y5) is \/(x; —x,)% + (y; — y2)%

=AB = /(a—0)2 + (0—h)2

= AB = a? + bZ

We know that sides of an equilateral triangle are equal.
= AB =2b

= ABZ2 = 4b?

= a’ + b? = 4b?

We know that b? = a?(1 - e?),

= a2 + a?- a2e? = 432 - 4322

= 2a? = 3a2%e?

9. Question

If a latus - rectum of an ellipse subtends a right angle at the centre of the ellipse, then write the eccentricity
of the ellipse.
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Answer

Given that the latus rectum of an ellipse subtends an right angle with centre of the ellipse. We need to find
the eccentricity of the ellipse.

——{ae, b /a)

e, —!JH;’u]

Let us assume that the equation of the ellipse be% + i'_: — 1 (a?>b?) such that the centre is 0(0,0).
a

2
We know that the ends A and B of the latus rectum are (ae,J_r b—).
a

Let us find the slope(m;) of the OA.

We know that the slope of the line joining points (x;,y1) and (x»,y>) is iz_i*
g TR
hZ
= —0
my; = j—ae_o
bZ
=my; = .

Let us find the slope(m;) of the OB.

We know that the slope of the line joining points (x1,y1) and (x5,y5) is iz_il
Xz —Xy
_h2
= 0
m, = 32—
—k®
T2 =

We know that the product of the slopes of the perpendicular is - 1.

=>mp.my=-1
2 1z
S (2).(2) =1
aZe aZe
= b% = a%e?
bd-
ﬂez _ _4
a
bZ
MCQ

1. Question

For the ellipse 12x2 + 4y2 + 24x - 16y + 25 = 0
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A. Centre is (- 1,2)

B. Lengths of the axes are _\,’g and 1

3
C. Eccentricity = \/;
3

D. All of these

Answer

Given that we need to find the centre, lengths of axes, eccentricity and foci of the ellipse 12x2 + 4y2 + 24x -
16y + 25 = 0.

= 12x%2 4+ 4y2 + 24x - 16y + 25 =0
=>12(x24+2x+ 1)+ 4(y?-4y+4)-3=0
=>12(x + 12 + 4(y-2)2 =3

- 12(x + 1)° T a(y-2)* _
3 3

1

(x+1)? y-2)°

Comparing with the standard form (x;—zpjz + @;—zq]z =1

= Centre = (p,q) = (1, - 2)

Here b2>a?
. . Z_na2
= eccentricity(e) = |2 =
\ b
3_1
=a = |21
a
2
e = |2
a

Length of the major axis 2b =2 ("2_'5) =43
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Length of the minor axis 2a =2 G) =1

. The correct option is D

2. Question

The equation of ellipse with focus (- 1, 1), directrix x - y + 3 = 0 and eccentricity 1/2 is
A 7x2 +2xy + 7y?2 + 10x + 10y + 7 =0

B. 7x2 + 2xy + 7y?2 + 10x - 10y + 7 = 0

C.7x%2 +2xy + 7y2 + 10x-10y-7=0

D. None of these

Answer

Given that we need to find the equation of the ellipse whose focus is S(- 1,1) and directrix(M) isx-y +3 =0
and eccentricity(e) is equal to ;

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

We know that the distance between the focus and any point on ellipse is equal to the eccentricity times the
perpendicular distance from that point to the directrix.

We know that distance between the points (x1,y1) and (x5,y>) is \;(Xl —%,)2 + (y;—v,)%

|ax, +hy, +¢c]

\:I az + bz

We know that the perpendicular distance from the point (x1,y7) to the lineax + by + c =0 is

= SP = ePM

= SP2 = e2pM?

SE-(DP+ -1 = (1)2( —lx_walz‘f

2/ \ 2+ (1)

_ 2
=x*+2xXx+1+y*-2y+1-= ixiﬂxf:fl]
=>x2+yP+2x—2y + 2 = gx(xz + y? + 9—2xy— 6y + 6x)

= 8x2 + 8y2 4+ 16x - 16y + 16 = X2 + y2 - 2xy - 6y + 6X + 9
= 7x% + 7y2 + 2xy + 10x- 10y + 7 =0
. The correct option is B

3. Question
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The equation of the circle drawn with the two foci of X_q 1 E_q —1 as the end - points of a diameter is
a~ b~
A. X% +y2 = a2 + b?

2

B.x2+y2=a

C.x%2 + y2 = 232

D.x2 + y2 = a2 - b?

Answer

Given that we need to find the equation of the circle whose end points of diameter are the foci of ellipse
2 yz
1.

a® b2

We know that foci of ellipse are (£ae,0).
We know that (0,0) is the centre of the ellipse and midpoint of the foci.
We know that distance between centre and any focus is ae.

So, we have with centre at (0,0) and radius ae.

aZ-h?
2

We know that eccentricity of the ellipse g —
a

We know that the equation of the circle whose centre is (p,q) and radius ‘r’ is (x - p)2 + (y- q)2 =r?
= (x - 0)2 + (y - 0)? = (ae)?
= x2 + y2 = a2e?

=>X2 + yz _ az (az_hz)

aZ

=x2 +y2=aZ-b?
.. The correct option is D

4. Question

2 2

The eccentricity of the ellipse X_q 4 T"_q =] if its latus - rectum is equal to one half of its minor axis, is
a- b~

w
b2 | — Z_j
'J|",.U '43]‘5—1

D. none of these
Answer

Given that we need to find the eccentricity of the ellipse whose latus - rectum is one half of the minor axis.

We know that length of latus rectum is 22° and length of minor axis is 2b.
a

z
=>2b

a

=b
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=a = 2b.

We know that eccentricity of the ellipse isg —

Z_RK2
Se — (2b)*-b
(zb)?
pe o [
4b?
2

.. The correct option is A
5. Question

The eccentricity of the ellipse, if the distance between the foci is equal to the length of the latus - rectum is

A -

-1
A

5. ¥3+1

-

-

c. V5

-1
4

A

D. none of these
Answer

Given that we need to find the eccentricity of the ellipse whose latus - rectum is equal to the distance
between the foci.

We know that length of latus rectum is 2% and distance between foci is 2ae.
a

2b?
=— = 2ae
a

= b? = a’e.

We know that eccentricity of the ellipse is b2 = a?(1 - e?)
= a%(1-e?) = a%e

»el+e-1=0

2

=ea

\,"g -1

=a (since e>0)

. The correct option is A
6. Question

The eccentricity of the ellipse, if the minor axis is equal to the distance between the foci is

N

-
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2
B. —
3

c 1
N
p. V2
3

Answer

Given that we need to find the eccentricity of the ellipse whose minor axis is equal to the distance between
the foci.

We know that distance between foci is 2ae and length of minor axis is 2b.

= 2ae =2b
= b = ae
= b2 = 32e2

We know that b2 = a?(1 - e?)
= a2(1 - e?) = a%e?

= a2 = 2a2e?

L

V2

.. The correct option is C

7. Question

The difference between the lengths of the major axis and the latus - rectum of an ellipse is
A. ae

B. 2ae

C. ae?

D. 2ae?

Answer

Given that we need to find the difference between the lengths of major axis and length of latus rectum of an
ellipse.

We know that the length of major axis is 2a and latus rectum isz_IJZ for the ellipse 1: + 1"_: = 1.
a a

a

Let d be the difference.

=d=2a——

=4 =

We know that b2 = a?(1 - e?)

2a%-2a%(1-e%)

a

=4 =
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2a%e?

=4 =

a
=d = 2ae?

.. The correct option is D
8. Question

The eccentricity of the conic 9x2 + 25y2 = 225 is

A.

| 4= h|

th ]t |

Answer

Given that we need to find the eccentricity of the conic 9x% + 25y2 = 225.

2 2
It is rewritten as £ 4+ 1"? =1

25

We know that the eccentricity of ellipse ise — |22 (a2>Db2).
32
>a — 25-9
25
25
4
=g = -
=]

.. The correct option is B
9. Question
The latus - rectum of the conic 3x2 + 4y2 - 6x + 8y -5 =0 is

A3
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%

2
C. —
NE)
D. none of these

Answer

Given conic is 3x2 + 4y? - 6x + 8y - 5 = 0. It is re written as

y=-1

=3x2+4y2-6x+8y-5=0
=>3(x2-2x+ 1)+ 4(y2+2y +1) =12
=3(x-1)2+ 4y + 12 =12

- 3(x—1)* 4 a(y + 1)
12 12

=1

s VR RV S
4 3

1

Comparing with 1: + 1'5 = 1(a?>b?), The length of the latus - rectum is L
a

a

2
_ 2b 2(3)

a 2

2
Lt g

a
. The correct option is A

10. Question

The equations of the tangents to the ellipse 9x% + 16y2 = 144 from the point (2, 3) are

Ay=3,x=5
B.x=2,y=3
C.x=3,y=2

D.x+y=5y=3
Answer

Given that we need to find the equation of the tangents to the ellipse 9% + 16y2 = 144 from the point (2,3).
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We know that tangent at any point (x7,y7) on the ellipse is S; = 0.
=51=0

= 9(xxq1) + 16(yy;) = 144 .... (1)

This passes through the point (2,3)

= 9(2x7) + 16(3y;) = 144

= 18x; + 48y, = 144

= 3x; + 8y; =24

= 8y, = 24 - 3x3

3K,y
g

=y, =3— .--(2)

Substituting this in the equation of the ellipse we get,

3,y

=ox? + 16(3—?)2 = 144

9y

2
=9x? + 16(9 -2 + 20) = 144

64
9%

=9xf—36x; + - =0

-2 36x, = 0
= 9x, (Z-4) =0

=9x, = 0(o0)=2—4 = 0

[y

=x, = 0(or)x, = =

5

From (2)

2(0)
2V =3-—F
=y1=3

a(e
=>y1 — 3_ (85)
=V = 3‘2
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w o

sy, =
Substituting x; = 0 and y; = 3 in (1), we get
= 9(x(0)) + 16(y(3)) = 144

= 48y = 144

=y =3,

Substituting x; = X and y, = Zin (1), we get

=>9(x(§)) + 16 (yG)) = 144

-2 2 - 144
=X+y=5

.. The correct option is D

11. Question

The eccentricity of the ellipse 4x2 + 9y2 4+ 8x + 36y + 4 =0 is

A.

Q]
Lh| e oy La
A Iy

Answer

Given that we need to find the eccentricity of the ellipse 4x2 + 9y? 4+ 8x + 36y + 4 = 0.

=4x2 +9y2 +8x+36y+4=0
=24(x24+2x+1)+9(y2+4y +4)-36=0

=>4(x + 1)2 +9(y + 2)2 =36
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:4(x+ 1)2 N oy +2)2 _
36 36

1

=)(:(+1]2+ (y +2)2 1
9 4

Comparing with the standard form (x;—zpjz + @;—zq]z =1

Here a2>b?2

aZ-h2

aZ

= eccentricity(e) =

R
9
ﬁez E
9
=
3

. The correct option is D
12. Question

The eccentricity of the ellipse 4x2 + 9y? = 36 is

1

A.

ot vl H- L

Answer

Given that we need to find the eccentricity of the ellipse 4x2 + 9y2 = 36.

= 4x2 + 9y? = 36

S G
36 36
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=X 4T o

Comparing with the standard form :_: + 1'5 =1
Here aZ>b?

= eccentricity(e) = aza—zbz

se = 9-4

'
[1%]
I
<

ﬁe—

w |G

.. The correct option is C

13. Question

The eccentricity of the ellipse 5x2 + 9y2 = 1 is

A.

L T [ CN [ US | b2

I:J|b—l

Answer

Given that we need to find the eccentricity of the ellipse 5% + 9y? = 1.

Comparing with the standard form :_: + :_: =1
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Here a2>b?2

af-b2

aZ

= eccentricity(e) =

=g =

U
3¢}
Il
o o m r.nll—E

.. The correct option is A

14. Question

For the ellipse x2 + 4y2 = 9

A. The eccentricity is i
A

-

B. The latus rectum is

1|t

C. A focus is (3 3.0)

D. A directrix is x :_2\@
Answer

Given ellipse is x2 + 4y2 = 9.

T =—=2v3

22—+ = =1
e 9
2 2
-3 4 FT =1
g9 z
&
Comparing with the standard form 1: + 1'5 =1
a
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Here a2>b?2

« Z_Hh2
= eccentricity(e) = |2 zb
a
9
o - [
9
E
=a_ |3
9
4
2
. z 2{3)
Length of the latus rectum is 2b” o _ 3
a 3 2

Focus (+ae,0) = (i%ﬁ 0)

a
Directrices areX = £, x = &

Bl e

Directrices are x = +2./3

. The correct options are B and D
15. Question

If the latus - rectum of an ellipse is one half of its minor axis, then its eccentricity is

A.

@

o

0O
e

4
Answer

Given that we need to find the eccentricity of the ellipse whose latus - rectum is one half of the minor axis.
We know that length of latus rectum isE_Izlz and length of minor axis is 2b.
a

z
:Eb

a

=h
=a = 2b.

We know that eccentricity of the ellipse isg —

_ [epEoee
e = e
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(&

3b
2pa = [Z—

4b

(&

—
2

. The correct option is C
16. Question

An ellipse has its centre at (1, - 1) and semi - major axis = 8 and it passes through the point (1, 3). The
equation of the ellipse is

bl

a (1) (y+1)
64 16

5. (x-)" (v+1)
64 16

¢ (x-1° (341
16 64

o (x+1) (v-1
64 16

Answer

Given that we need to find the equation of the ellipse whose centre is (1, - 1) and semi - major axis 8 and
passes through (1,3).

From the standard equation (’:—E]z 1 @;—zq]z = 1.

Centre = (p,q) = (1, - 1)

a=3_8
aZ = 64
The equation is (’:—i]z + @':—:]2 — 1. This passes through (1,3).

Substituting in the curve, we get,

(1-1)* (z2+1)2
= —_
64 + b2
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=>b2=16

The equation of the ellipse is (x;—ijz + @:—;]2 = 1.

.. The correct option is B

17. Question

The sum of the focal distances of any point on the ellipse 9% + 16y2 = 144 is
A. 32

B. 18

C. 16

D.8

Answer

Given ellipse is 9x% + 16y2 = 144. It is rewritten as

] 2
=>9:\-.' 163.1':1
144 144
] z
X
=5 ¥ _ 9
16 9

Comparing with standard equation :_: + :_: = 1 we get

We know that the sum of the focal distances of any point on the ellipse is 2a.

=2(4)=28

.. The correct option is D

18. Question

If (2, 4) and (10, 10) are the ends of a latus - rectum of an ellipse with eccentricity 1/2, then the length of

semi - major axis is

A -
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c. 20
3
D. none of these

Answer
Given (2,4) and (10,10) are the ends of the latus - rectum and eccentricity isi.

We know that length of the latus rectum is 2’

a

We know that the distance between the two points (x3,y1) and (x5,y>) is \f(xl —%,)2 + (y; —v,)%

=>2b2 f 2 2
= = J2-10)7 + (4-10)

=2 _ J-8)7 + (-6)?

ﬁzbz 64 + 36
i ved + 36

:%‘92 — 100

= 2b% = 10a

= b? = 5a

We know that b2 = a2(1 - e?)
= a%(1-e?) =5a

(i) =
=d = ﬁ
=]

=d =

e w| wn

(3]
[=]

=4 =

. The correct option is A

19. Question

The equation LY 1 = represents an ellipse, if

A. A<5

B.A <2

C. 2<A<5

D. A<2 and A>5

Answer

2 2
Given equationis = + ¥ 4+ 1 = 0
2-A A-5

Z z

x ¥
= S
> T s 1
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:{2 Z
- =+ -
A-2 5—A

Comparing with standard equation 1: + 1'5 = 1 we get
a

=>A-2>0

=2 A>2 ... - (1)
=5-A>0

= A<5 .... - (2)

From (1) and (2),

= 2<A<5

.. The correct option is C

20. Question
The eccentricity of the ellipse 9x2 + 25y2 - 18x - 100y - 116 = 0, is

a2
16

B.

5
16
25

p. >

4

Answer

Given that we need to find the eccentricity of the ellipse 9x2 + 25y2 - 18x - 100y - 116 = 0.

= 9x2 + 25y2-18x - 100y - 116 = 0
=>9(x2-2x 4+ 1)+ 25(y2-4y +4)-225=0
=9(x - 1)2 4+ 25(y - 2)2 = 225

_112 S (y—212
L 91 | 25G-2)° _
225 225

1

. _ayz
LGeDP @2
25 e
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Comparing with the standard form (x;—zpjz + @;—zq]z =1

Here a2>b?2

aZ-h2

= eccentricity(e) =
aZ

Sa — 25-9
25
ﬁe: E
23
4
=g = -
5

. The correct option is B

21. Question

If the major axis of an ellipse is three times the minor axis, then its eccentricity is equal to

A.

(_‘l | —
5= &=

[

NG

3

2
342

Answer

E.

Given that the major axis of an ellipse is three times the minor axis.

=a=3b

aZ—h?
2

We know that eccentricity(e) =

a

Z2_ha
Se — (3b)*-b
(3b)?
I
9h2

[
L
ral

ﬁe—

“ |

. The correct option is D

22. Question

The eccentricity of the ellipse 25x% + 16y2 = 400 is
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Answer

Given that we need to find the eccentricity of the ellipse 25x% + 16y2 = 400.

= 25x2 + 16y2 = 400

Comparing with the standard form :_: + ¥ 1

bZ
Here b2>a?
. Z2_ a2
= eccentricity(e) = [® 2
\ b
Sa — 25-18
25
= e = i
25
3
=g = -
=]

. The correct option is A

23. Question

The eccentricity of the ellipse 5x2 + 9y2 = 1 is

A.

| b
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Answer

Given that we need to find the eccentricity of the ellipse 5 + 9y? = 1.

03 = a7 =8

:%f + FTZ =1
5 5
Comparing with the standard form :_: + :_: =1
Here a2>b?
= eccentricity(e) = '“‘Z;zbz

12
:E= 512
5
d
e = |4
E
ﬁez ‘_1'
9
2
=g = -
3

. The correct option is A

24. Question
The eccentricity of the ellipse 4x2 + 9y? = 36 is

1

23

A.
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Answer

Given that we need to find the eccentricity of the ellipse 4x2 + 9y? = 36.

= 4x2 + 9y? = 36

I G

36 36
=X 4T o
Comparing with the standard form :_: + 1'5 =1
Here aZ>b?
= eccentricity(e) = aza—zbz

se — 9—4
9
9
Ii:
ﬁe = E
3

.. The correct option is C

Get More Learning Materials Here : & m @\ www.studentbro.in



	26. Ellipse
	Exercise 26.1
	Very Short Answer
	MCQ


