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

Ans:

The equation of a circle with centre (h, &) and radius r is given as
(x —hF + 1y —k)=r

It is given that centre (&, &) = (0, 2) and radius () = 2.
Therefore, the equation of the circle is

(- 0F + (y -2) =2

Wyt +d—4dy=4

¥+ yd -4y =0
Question 2:

Find the equation of the circle with centre (-2, 20 and radius 4

Ans:

The equation of a circle with centre (h, &) and radius ¥ is given as
(x —h)+ 1y - k) =r

It is given that centre (h, &) = (-2, 21 and radius (r) = 4,
Therefore, the equation of the circle is

[ +2)° + (¥ - 3)° = (4F

W+ dx + 4 +y -0y +9=18

Wy +dw -0y -3=10

Question 3:
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Find the equation of the circle with centre(i.z] and radiuz%

Ans:
The equation of a circle with centre (h, &) and radius ¥ is given as

(x —h)+ 1y -k =r

11
It is given that centre (R, &) = (—,—] and radius (r) = u-i- .
2 4 12

Therefore, the equation of the circle is

40-4 )

v 1 1
r-x+—+y -——+-—=—
4 2 16 144
2 _1-’ I I.
rXr—-x+—+yv -—-—F—"—=
4 2 16 144

144x° —144x+36 + 144y = T2y +9-1=0
144x° —144x+1443° -T2y +44=0

362" —36x 4360 —18y+11=0

3627 +361° =365 —18y+11=0

Question 4:

Find the equation of the circle with centre (1, 1) and radiUSﬁ

Ans:
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The equation of a circle with centre (b, &) and radius ¥ is given as
(x—hF + 1y -k =r

It is given that centre (h, &) = (1, 1) and radius (¥} = ﬁ .
Therefare, the equation of the circle is

(1) +(r=1) =(V2)

X 2x 4149t -2y 41=2
Xyt -2x-2y=0

Question 5:

Find the eguation of the circle with centre (-2, =H) and radiuz.."al e

Ans:
The equation of a circle with centre (b, &) and radius ¥ is given as
e - R+ 0y - k) =
It is given that centre (h, &) = (1, 1) and radius (¥} = ﬁ .
Therefare, the equation of the circle is
(r=1) +(v=1)' =(\2)

X 2x 4149t -2y 41=2
Xyt -2x-2y=0

Question 6:

Find the centre and radius of the circle (x + 30 + (v - 3)¢ = 36

Ans:
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The equation of the given circle is (x + 517 + {y - 3} = 36,
(x +3)0F +(y-3) =36

{x = (=911 + (v = 30* = 6%, which is of the form (x - R)F + (v = &) =%, where h = -5, &k = 3,
andr =0,

Thus, the centre of the given circle is (=5, 31, while its radius is 6.
Question 7:

Find the centre and radius of the circle x* + y* - 4x -8y - 45 =0

Ans:

The equation of the given circle is x* + v? - 4% - By — 45 =10,
®¥ 4+ yl—dx -8By -45=10

(x% —4x) + (y? - By) =45

Trt = 200020 + 2% + {y* - 20w+ 4+ -4 -1 =45

(% —20 + (y -4) =85

x
(% = 217 + [y —4)° = (ﬂﬁi) s wehich is of the farm (x - A7 + (v — k) = 12, where h = 2, k =

4, and p = J65 .

Thus, the centre of the given circle is (2, 4}, while its radius is /g5 .

Question 8:

Find the centre and radius of the circle x* + v - 8x + 10y - 12 =10

Ans:
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The equation of the given circle is x* + v» — Bx + 10y - 12 =0,
¥+ y'-Bx+ 10y - 12 =10

(%% — Bx) + (¥4 10yv) = 12

{3 = 20004 + 473 + {y + 2(y)(5) + 57}- 16 - 25 = 12

(% —4) + (v +5)° =53

= (x—4) +{y—(-5) " =(V53)
which is of the form (x - k)* + (¥ - &)* =r*, where h = 4,k = -5, and , = /53 .
Thus, the centre of the given circle is (4, =53, while its radius izﬁ.

Question 9:

Find the centre and radius of the circle 2x* + 2y - x =0

Ans:
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The equation of the given circle is 2x* + 2y? - x = 0.

2" +2y —x =0

:*{le mx)+2y1 =0

=l 3]

3

Iy 2 1
::{x—z] +(y—0) Z{Z] , which is of the form (x - A)° + (v - &) =, where b = — &

!
4 E

1
=0, and r=-—.

1 1
Thus, the centre of the given circle iS[Esﬂ), while its radius iSE .

Question 10:

Find the equation of the circle passing through the poirts (4, 1) and (6, 3) and whose centre is
on the line 4x + vy = 16,

Ans:
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Let the equation of the required circle be (x - 77 + (v - &) = ¢,
Since the circle passes through points (4, 1) and (6, 57,
(d-hyF+1l-k¥F=r_ (1

(B-h)FF+(5-k)F=r_ (2]

Since the centre (R, k) of the circle lies on line 4x + v = 16,
dh + k=16 .. (3}

From eguations (1) and (23, we obtain

(-RFEF+ (1 -V =(6-hF+(5-k)
16-88+8°+1-28+k"=36-120 + H* + 25 - 10k + &
16 - 8h + 1 -2k =36 - 12h + 25 - 10k

4h + Bk = 44

B+ 2k =11 (4]

On solving equations (23 and (4), we obtain i = 2 and & = 4,
O substituting the values of & and & in equation (1), we obtain
(4-3F +(1-4) =rF

(1) + (-3 =

1+9=r

=10

r =10

Thus, the eguation of the reguired circle is

w—3F+w—4F={ﬂEf

X -Bx+9 4+ -8y +16=10

W4l —Fx-8p 4+ 15=0
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Question 11:

Find the equation of the circle passing through the points (2, 3) and (-1, 1) and whose
centre is on the line x -3y - 11 =0.

Solution:

The equation of the circle is,
(x=h)2+(y—k)2=r2....(i)

Since the circle passes through point (2, 3)
J.(2-h)2+3-k)2=r2
=4+h2-4h+9+k2-6k=r2

= h2+ k2 —4h -6k + 13 =12 ....(ii)

Also, the circle passes through point (-1, 1)
So(-1=-h2+(1-k)2=r2
=1+h2+2h+1+k2-2k=r2

= h2 +k2 + 2h — 2k + 2 =r2 ... .(iii)

From (ii) and (iii), we have

h2 +k2—-4h -6k +13=h2+k2+2h -2k + 2
= -6h — 4k =-11 = 6h + 4k = 11 ...(iv)

Since the centre (h, k) of the circle lies on the line x — 3y-11 = 0.
S.h=3k-11=0=h-3k=11...(v)

Solving (iv) and (v), we get
h=72and k =-52

Putting these values of h and k in (ii), we get

(72)2+(~52)2-4x72-6x~52+13=r2
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= 494+254-14+15+13 = r2=652
Thus required equation of circle is
= (x—72)2+(y+52)2=652
= X2+494-7x+y2+254+5y=652
= 4x2 + 49 — 28x + 4y2 + 25 + 20y = 130
= 4x2 + 4y2 — 28x + 20y - 56 =0
=>4(x2+y2—-7x+5y-14)=0

= x2+y2-7x+5y-14=0.

Question 12:

Find the equation of the circle with radius S whose centre lies on x-axis and passes through
the point (2, 3.

Ans:
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Let the equation of the required circle be (x - 717 + (v - &) =7,
Since the radius of the circle is 9 and its centre lies on the x-axis, & =0 and r = 5.
Mow, the equation of the circle becomes (x - F)F + v = 25,

It iz given that the circle passes through point (2, 3.

(2-h) +3 =25
= (2= hY
=(2-h) =16
=2-h=+16 =4
If2—h=4, then i = -2.
If 2—h=—4, then & = 6.

25-9

When b = -2, the equation of the circle becomes
(% +2)7 + ¥ =25

# o+ A + 4+ yt =25

¥+ yi+dx-21=0

When & = 6, the eguation of the circle becomes
(x—B)F+y' =25

¥ - 12x 436 + ¥ = 25

W4 pl-12%x+11 =10

Question 13:

Find the equation of the circle passing throuwgh (0, ) and making intercepts 2 and & on the
coordinate axes.

Ans:
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Let the equation of the required circle be (x - B)* + (¥ - &)° ==,
Since the centre of the circle passes through (0, 0,
(O-hF+(0-k)¥F=r
B4kt =2
The equation of the circle now becmes (x = 21 + (v = &3 =% + k2,

It iz given that the circle makes intercepts 3 and & on the coordinate axes, This means that
the circle passes through points (2, 0) and (0, &), Therefare,

(2 -h)¥ +(0-K&)

B+ k(1)

(O —Ah¥F + b - k)

R+ ks (2]
From equation (13, we obtain

' —2ah+h + ki =h + ke
3°-2ah=0

ala -2h) =0

a=0o0ria-2R1=10
i
However, 3 = 0; hence, (3 - 2R =00Hk =5.

From equation (23, we obtain
R+ b? - 2bk + k2 =h" + &°
hi-2hk =0
bih - 281 =10

H=0orb-21=0

However, & = 0; hence, (b - 2% =00k =%.
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Thus, the equation of the reguired circle is

-

SEREROR
:}[sz—a]'_l_[zyz—b] s

=4y’ —dax+a’ +4y —dby+ b =a’ + b
= 4x” +43° ~dax~dby =0

=4y —ar—by=0
Question 14:

Find the equation of a circle with centre (2, 21 and passes through the poirt (4, 5.

Ans:

The centre of the circle is given as (k, &) = (2, 2).

Since the circle passes through paint (4, 5), the radius () of the circle is the distance between
the points (2, 2) and (4, 5).

nr=yJ(2-4) +(2-5) = J(-2) +(=3) =VA+0 =413
Thus, the equation of the circle is

(x=hY +(y—k) =+

(x-2) +(y-2) =(Vi3)

W -dx+4+y —4y+4=13
X4y —dx—4y-5=0

Question 15:

Does the point (-2.5, 3.5) lie inside, outside or on the circle x? + y* = 257

ns
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Ans:

The equation of the given circle is x* + y* = 25,
X4+ e =25

(=00 4+ [y - 00 =57 which is of the form (x - £ + (v = &) =, where h =0, % =0, and
rF=1a,

Centre = (0, 0) and radius =5

Distance between point (-2.5, 3.5) and centre (0, 0)

= J(-25-0)" +(3.5-0)
~J625+12.25
Jm

3 (approx.) <5

Since the distance bebween point (-2.5, 2.5) and centre (0, 0) of the circle is less than the
radius of the circle, point (-2.5, 3.9) lies inside the circle,

Exercise 11.2
NCERT 11th Maths Chapter 11

Question 1:

Find the coordinates of the focus, axzis of the parabola, the equation of directriz and the length
of the latus rectumn for v = 12x

Ans:
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The given equation is v = 12x,

Here, the mefficient of x is positive. Hence, the parabola opens towards the right.
On comparing this eguation with v* = 4ax, we obtain

43 =120z =23

Coordinates of the focus = (3, 0) = (3, O)

Since the given eguation involves &, the axis of the parabola is the x-axis.
Equation of direcctris, x = -3 ie, x=-3ie,x+ 3 =10

Length of latus rectumn = 45 = 4 = 3 = 12

Question 2:

Find the coordinates of the focus, axis of the parabola, the equation of directrixz and the length

of the latus rectum for x° = ay

Ans:
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The given equation is x* = Gy,
Here, the mefficient of v is positive. Hence, the parabola opens upwards,

O comparing this eguation with x° = 4ay, we obtain

4:1:6:>a:—3-
2

3
Coordinates of the focus = (0, 3] = ({LE]

Since the given equation involves x*, the axis of the parabola is the y-axis.
. . ) . 3

Equation of directriz, ¥ =-g Le., y =——

Length of latus recium =42 = 6

Question 3:

Find the coordinates of the focus, azis of the parabola, the equation of directrixz and the length

of the latus recturm for v¢ = - Bx

Ans:
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The given equation is y* = -Bx,

Here, the mefficient of x is negative. Hence, the parabola opens towards the (eft,

On comparing this equation with v = —4ax, we obtain

-43=-80z3=2

OCoordinates of the focus = (-2, 0) = (-2, 0O)

Since the given equation involves v?, the axis of the parabola is the x-auxis.

Equation of directrix, x =3 e, x =2

Length of latus recturm = 43 = 2

Question 4:

Find the coordinates of the focus, axis of the parabola, the equation of directrixz and the length
of the latus rectum for x* = - 16y

Ans:

The given equation is x* = —16y,

Here, the mefficient of v is negative. Hence, the parabola opens dowrwarnds,

O comparing this equation with x* = — 4ay, we obtain

-43=-160z =4

OCoordinates of the focus = (0, -3 = (0, -4)

Since the given equation involves x*, the axis of the parabola is the y-axis,

Equation of directriz, y =3 i.e., v = ¢

Length of |atus rectum = 42 = 16

Question 5:
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Find the coordinates of the focus, axis of the parabaola, the equation of directriz and the length
of the latus rectum for v* = 10x

Ans:

The given eguation is v* = 10x.
Here, the mefficient of x is positive. Hence, the parabola opens towards the right.

On comparing this equation with v = 43, we obtain

*‘1111:1{}:::11':E
2

5
OCoordinates of the focus = (5, 0) = (E,G]
Since the given equation involves v?, the axis of the parabola is the x-axis.

Equation of directrix, x = =, e, x = nE

Length of latus recturmn = 43 = 10

Question 6:

Find the coordinates of the focus, axis of the parabola, the equation of directriz and the length

of the latus rectum for x? = -9y

Ans:
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The given equation is x* = -9y,
Here, the mefficient of v is negative, Hence, the parabola opens dowrwards,

On comparing this equation with x* = —4ay, we obtain

—Aag=-09=h :E
4

9
Coordinates of the focus ={U,—ﬂ'} = [U,—E
Since the given eguation involves x*, the axis of the parabola is the y-auis.
. . . i 9
Equation of directriz, y =a, Le, y= E

Length of latus rectum = 43 = 9

Question 7:

Find the equation of the parabola that satisfies the following conditions: Focous (6, 0); directrix
X=-0

Ans:
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Focus (6, 0); directrix, x = -6
Since the focus lies on the x-axis, the x-axis is the azis of the parabola.
Therefore, the equation of the parabola is either of the form v? = 4ax ar
ye = — dax,

It is also seen that the directrix, x = -6 is to the left of the v-axis, while the focus (6, 00 is to
the right of the v-axis. Hence, the parabola is of the form v = 4ax.

Here,3 =6

Thus, the eguation of the parabola is ¥* = 24x,

Question 8:

Find the equation of the parabola that satisfies the following conditions: Facus (0, =37;
directriz v = 3

Ans:

Focus = (0, =32); directriny = 3

Since the focus lies on the y-axis, the y-axis is the axis of the parabola.
Therefore, the equation of the parabola is either of the form »x° = 4ay or
X+ = - 43y,

It is also seen that the directrix, v = 3 is above the x-axis, while the focous
(0, =37 is below the x-axis. Hence, the parabola is of the form =% = -4ay,
Here, 3 = 3

Thus, the equation of the parabola is x% = -12y,

Question 9:
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Find the equation of the parabola that satisfies the following conditions: Wertex (0, 0); focus
{3,0)

Ans:

Vertex (0, O focus (32, 00

Since the vertex of the parabola is (0, O and the focus lies on the positive x-axis, x-axis is the
axis of the parabola, while the equation of the parabola is of the form yv? = 4ax,

Since the focus is (3,00, 8 = 3,

Thus, the equation of the parabola is v* =4 = 3 = x, e, ¥y = 12x

Question 10:

Find the equation of the parabola that satisfies the following conditions: Yertex (0, 00 focus (-
2,0)

Ans:

Yertex (0, 0) focus (-2, O)

Since the vertex of the parabola is (0, O) and the focus lies on the negative x-axis, x-axis is
the axis of the parabola, while the equation of the parabola is of the form v* = -4ax,

Since the focus is (-2, 00,3 = 2,

Thus, the equation of the parabola is y* = -4(2)x, i.e.,, ¥y* = -Bx

Question 11:

Find the equation of the parabola that satisfies the following conditions: Wertex (0, 0) passing

through (2, 3) and axis is along x-axis
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Ans:

Since the vertex is (0, 01 and the axis of the parabola is the x-axis, the equation of the
parabola is either of the form y* = 4ax or y* = —dax,

The parabola passes through point (2, 30, which lies in the first quadrant,

Therefore, the equation of the parabola is of the form y* = 4ax, while point

(2, 31 must satisfy the egquation y* = 4ax,

S =4a(2)= a=§

Thus, the eguation of the parabola is

Question 12:

Find the equation of the parabola that satisfies the following conditions: Yertex (0, O, passing
through (5, 21 and syrmetric with respect to y-axis

Ans:
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Since the vertex is (0, 0) and the parabaola is symmetric about the y-axis, the equation of the
parabola is either of the form x* = 4ay or x° = —-4ay,

The parabola passes through point (5, 27, which lies in the first quadrarnt,
Therefore, the equation of the parabola is of the form x* = 4ay, while point

(5, 21 must satisfy the equation x* = 4ay.
.‘.{5}2 =4xax2:>25=ﬂa:>a=%;~

Thus, the equation of the parabola is

, 25
x =4 =
(sjy

2x" =25y

Exercise 11.3
NCERT 11th Maths Chapter 11
Question 1:

Find the coordinates of the foci, the vertices, the length of major azis, the minor axis, the
2 2
. _ x '
eccentricity and the length of the latus rectum of the ellipse -i-g+-'}m =1

16

Ans:

ns/
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* 4

. .. X
The given equation |5§-g+ f--— =1

16

>

)
. B . F
Here, the denominator of g—é is greater than the denominator I:If"L'_' .

Therefore, the major axis is along the x-axis, while the minor azis is along the y-axis.

2 2

. . . X ¥ .
On comparing the given equation Wlﬂ“‘l""'i""l"""':;' =], weohtainz=6andb =4
a 2

o=t —b =\36-16 = 20 = 245

Therefare,

The coordinates of the foci are{g,jg‘ﬂ] and[—?. 5.,[!]-

The coordinates of the vertices are (6, 0) and (-6, OJ.
Length of major axis = 23 = 12

Length of minor axis =26 =8

c_ 25 _V5

Eccentricity, e = —
6 3

26" 2x16 16
Length of 1atus recium = s = s =
a 6 3

annsmns

Question 2:

Find the coordinates of the foci, the vertices, the length of major azis, the minor axis, the
3 2

. _ X
eccentricity and the length of the latus rectum of the ellipse -I +-’£- =1

Ans:
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A

. N S X
Thegwenequatn:un|5~:1-+:}m=10r§-;-+:h;w=l.

2 T
. _ ) X
Here, the denominator of -;i- is greater than the denominator of — .

Therefare, the major axis is along the v-axis, while the minor axis is along the x-axis.

2 2
. . . X / .
On comparing the given equation wﬂ:hE;:- .;,:},? =], wecbtainb=2andz=5.
- o

ne=vNat—b =25-4 =421

Therefore,
The coordinates of the foci are[g1 Jﬂ) and({t—ﬁ}-

The coordinates of the vertices are (0, 5) and (0, -5)
Length of major axzis = 23 = 10

Length of minor axzis = 26 = 4

i
3

. . C
Eccentricity, e = — =
o

267 2x4
Length of latus rectum = = = =

7] 5

| oo

Question 3:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the
2 2

. ) X
eccentricity and the length of the latus rectum of the ellipse — + &= = |

9

Ans:
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=R 2 2
The given eqguation |53...,+:.]"m_1 OF e al +~‘-1:m:l.
16 9 4 3

. X .
Here, the denominator of -l-g is greater than the denominator Df"ﬁ"

Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.

¥

O comparing the given equation Wlﬂ“‘l""'"-"l'""'z"— |, weobtaina=4andb =3
'

ce=Nad—b =J16-9 =47

Therefore,

The coordinates of the foci are(iﬁ‘{]] :
The coordinates of the vertices arE{+4 {]] .

Length of major axis = 23 =8

Length of minor axis =20 =6

N
e

. . C
Eccentricity, e=—=
a

2 2«9 9
Length of latus rechum = == = —
a 4 2

Question 4:

Find the coordinates of the foci, the vertices, the length of I'I'IEI_]I:Ir' ax|5 the minor axis, the

eccentricity and the length of the latus rectum of the ellipse -é-g +-%---- =]

100

€IindCareer
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Ans:

. . X =
The given equation |5..2..5. 1 _:f.... =luo

r X —Jil--—l
100 ]

LA
10°

2

2 2

¥

. ) _ X
Here, the denominator of TE!E is greater than the denominator of =—— |

Therefare, the major axis is along the y-axis, while the minor axis is along the x-axis.

2 2

¥

. . . X .
Cn comparing the given equation with - +»3-}m =1, we obtain b =5 and 2 = 10,

1

el

e=val—b =J100-25 =75 =543
Therefare,

The coordinates of the foci are(g’i Sﬁ) :

The coordinates of the vertices are (0, £107,
Length of major axis = 23 = 20

Length of minor axis = 26 = 10

c_53_\3

Eccentricity, e=—
a 10 2

26" 2x25
Length of latus rectum = = e =
i 10

Question 5:

Find the coordinates of the foci, the vertices, the length of major axzis, the minor axis, the
2 2

. ) X
eccentricity and the length of the latus rectum of the ellipse -4—§ +-J;- =]

36

Ans:
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2 2 2 2

. . . X v x
The given equation is—+~— =1 or —+"—
40 36 776

2

pl
. X . ) i
Here, the denominator of mqq is greater than the denominator Dfm} .

Therefore, the major axis is along the x-axis, while the minor azis is along the y-axis,

1 2
. . . L X ! .
Cn comparing the given equation W|1:I’|---:;-+~’.-t-2-: |, weobtaina=7and b =06,
a

ne=va' —b =J49-36 =13
Therefare,

The coordinates of the foci are(i\,lﬁj] :

The coordinates of the vertices are (£ 7, 0.
Length of major axzis = 2z = 14

Length of minor axis = 26 = 12

Ji
7

.. c
Eccentricity, e =— =
ol

265 2x36 72
Length of |atus recum = —— = = —
it 7 7

Question 6:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the
.. i xg .~
eccentricity and the length of the latus rectum of the ellipse —— + = =

400

Ans:

elnu wdi CCI


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-11-conic-sections/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-11-conic-sections/

€IndCareer

, N 4 X a
The given equation ISE+}_ =] or 2

— = =]
400 10 20°

2 2
. S ) s
Here, the denominator of vfm iz greater than the denominator of =,

Therefore, the major axis is along the v-axis, while the minor axis is along the x-axis.

2 2
. . . Ly X .
O comparing the given equation wH:h}-;: +£~3 =1, we obtain b = 10 and 3 = 20.

o

s e=a =B = JA00-100 =300 =103
Therefare,

The coordinates of the foci are(fhi“}ﬁ) :

The coordinates of the vertices are (0, £20)
Length of rmajor axis = 23 = 40

Length of minor axis = 26 = 20

c_10V3_V3

Eccentricity, e = — =
a

20 2
Length of latus rectum = 2b° = 2100 =10
a 20

Question 7:

Find the coordinates of the foci, the vertices, the length of major azis, the minaor axis, the
eccentricity and the length of the latus rectumn of the ellipse 26x% + 4¢? = 144

Ans:
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The given equation is 36x7 + 4yi = 144,
It can be writhen as

36x7 +4y° =144

=

2
X V
Or, —+—=1
4 36
2 2
X !
Or, -+ =1 (1)
26
. v _ x
Here, the denominator of g—f is greater than the denominator I:If'"'":"' .

Therefare, the major axis is along the y-axis, while the minor axis is along the x-axis.

2 2

Y

. . L X .
O comparing eguation (1) W|th~5-;- +---é-=l ,we obtain b = 2 and & = 6,
N o

o=@ b =J36-4=32 =42

Therefore,

The coordinates of the foci are{& 4 4“.5}

The coordinates of the vertices are (0, £6],
Length of major axis = 2z = 12

Length of minor agis = 26 = 4

Eccentricity, e = — =
a 6 3

el

2h 2x4 4
Length of latus rectum = —— = =

a 6 MJW

Question 8:

€IndCareer
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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 16x* + v* = 16

Ans:

The given equation is 16x° + v? = 16,
It can be written as

16x* +y° =16

2 ¥
Or, T
116

oy
T =l (1)

Or,

>
},z .

Here, the denominator of -:-4--5- is greater than the denominator of — .

Therefare, the major axis is along the y-axis, while the minor axis is along the x-axis.
2 2

3

. . X .
O comparing egquation (1) with mbj ++—=1,we ohtainb =1 anda = 4.
2 7

so=Na —b =16-1 =415
Therefare,

The coordinates of the foci are(n1i,jﬁ}.

The coordinates of the vertices are (0, £4),
Length of major axis = 23 = 2

Length of minor axis = 26 = 2

. ¢
Eccentricity, e = — = ——

Il 4

2650 2%l |
Length of latus rectum = ——— = = = —

i1 4 2

Question 9:

ns/
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Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the
eccentricity and the length of the latus rectumn of the ellipse 4x* + 9y = 36

Ans:

The given equation is 4x* + 9y* = 36,

It can be written as

4x° +91° =36

Or, “ 42 =

Or, s+ =1 (1)
2

= 4

. X . ;
Here, the denominator of 5-3- is greater than the denominatar Df:é-i- .

Therefore, the major axis is along the x-axis, while the minor azis is along the y-axis.

a
. . . L, X a .
O comparing the given equation Wlﬂ“'lm?ﬂ'*)"":w: |, weobtaina=3and b =2,
[y

ne=a —b =J9-4 =45
Therefare,

The coordinates of the foci are{i_.‘.fgﬁ) :

The coordinates of the vertices are (£3, 0).
Length of major axis = 2a = 6
Length of minar axzis = 2 = 4

5

. c
Eccentricity, e=—=——
a 3

26" 2x4 8
Length of latus recum = —— = = -
I 3 3

Question 10:

ns/

el 11IUN\..adl CCI


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-11-conic-sections/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-11-conic-sections/

€IndCareer

Find the equation for the ellipse that satisfies the given conditions: WVertices (£5, 0), fooi (£4,
o)

Ans:

Vertices (£5, 0), foci (£4, 0)

Here, the vertices are on the x-axis.

-

}z

. . . X ! . .
Therefore, the equation of the ellipse will be of the ﬁ:urrn---1m+ = |, where 3 is the semi-
a
major axis.

Accardingly, 3 = 5 and ¢ = 4,
2 2 2
It is known thatd =0 +¢”

L8 =h s
= 25=ph" +16
= b =25-16
=b=9=3

b 2 2 2

. . X X
Thus, the equation of the ellipse |5a§-;-+f-;- =1or ----+:-P--=I .

25

Question 11:

Find the equation for the ellipse that satisfies the given conditions: Yertices (0, £13), foci (0,
+5)

Ans:

€IindCareer
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ertices (0, £13), foci (0, £5)
Here, the vertices are on the y-axis.

3

¥

. . . X . .
Therefore, the equation of the ellipse will be of the ﬁ:urrnm;mt»«‘-}'w;w =1, where 2 is the semi-

major axis,

Accordingly, 3 = 13 and ¢ =5,

) 2 2
It is known thatd =0 +¢”

S 13 =h 45
=169 =h" +25
= b’ =169 -25

= b=4144 =12

b 3 5 5
. . X Vo X -

Thus, the equation of the ellipse is—— + = =1 Or +~v'w}ww =1
R 144 169

Question 12:

Find the equation for the ellipse that satisfies the given conditions: Wertices (£6, 03, fooi (£4,
o)

Ans:

ns
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Vertices (£6, 07, foci (£4, 0}
Here, the vertices are on the x-axis.

e 2
Therefore, the equation of the ellipse will be of the form e o ,,/:'.’T =1, where 2 is the semi-

al
major axis,

Accordingly, 3 = 6, ¢ = 4,

2 2 2
It is known thatd =0 +¢”

R
= 36=h"+16
= b =36-16

= bh=420

2 ;)

2 2 2 2
. . : ¥ -1 ¥ —1
Thus, the equation of the ellipse s +—"—— =10 —+"—

R
6 (20) 36 20
Question 13:

Find the equation for the ellipse that satisfies the given conditions: Ends of major axis (£3, 0],
ends of minar axis (0, £2)

Ans:

ns
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Ends of major axis (£3, 01, ends of minor axis (0, £2)

Here, the major axis is along the x-axis.

. . . W . .
Therefore, the equation of the ellipse will be of the form -— + vg;-n =1, where 3 is the semi-
ar :

major axis.

Accordingly, 3 =3 and b = 2,

. . . . X
Thus, the equation of the ellipse is -+ =~ =1 L.e. 9 e e

Question 14:

Find the equation for the ellipse that satisfies the given conditions: Ends of major
.;|><i5(|:|.1 iﬁ), ends of minor axis (£1, 0)

Ans:

Ends of major a:»<i5(ﬂH + \E), ends of minor axis (£1, 0)

Here, the major axis is along the y-axis.

2

. . . X - ) .
Therefare, the equation of the ellipse will be of the farm —+ y_, =1, where 3 is the semi-
R

major axis.

Accardingly, 2 = Jg and b =1,

. . X » o
Thus, the equation of the ellipse '5]_2+ ~=]or T+ 5 =

Question 15:

ns/
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Find the equation for the ellipse that satisfies the given conditions: Lenath of major axis 26,
foci (£5, 0)

Ans:

Length of major axis = 26; foci = (£5, 07,

Since the foci are on the x-axis, the major azis is along the x-axis.

2 2

Therefore, the eguation of the ellipse will be of the ﬁ:urmfm;ﬂv ,{.2.., =1, where z is the semi-
ar

majar axis,

Accordingly, 28 = 2608 =13 andc =5,

It is known thatd =b +¢"

s =h 4§

= 169=5H" +25

= p* =169-25

= h=144 =12

Thus, the equation of the ellipse iz-fw; + vxw; =1or A + P l
137 12 169 144

Question 16:

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

Ans:

€IindCareer
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Length of minor axis = 16; foc = (0, 4],

Since the fooi are on the v-axis, the major axis is along the y-axis.

1 3
Therefore, the equation of the ellipse will he of the furm-;;-; +"}:"i" =1, where 3 is the semi-
) o
major axis.
Accordingly, 2b=16045 =8 and ¢ = A,
It is known thatd =b" +¢
=8 46" =64+36=100
= a=+100=10
X . v =
Thus, the equation of the ellipse is— + } =1 or = +~} =]
R 64 100
Question 17:

Find the equation for the ellipse that satisfies the given conditions: Focl (£3, 0), 3 =4

Ans:

€IndCareer
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Foci (£3,0), 3 = 4

Sihce the fooi are on the x-axis, the major axis is along the x-axis,

. . . oy . .
Therefore, the equation of the ellipse will be of the form -+ vE;;v- =1, where 3 is the semi-
a 1

major axis.

Accardingly, c = 3 and a2 = 4,
3 I 2

It is known thatd =b" +¢7

SA =h 43
=16=5+9
=h =16-9=7

2
¥

. ) X
Thus, the eguation of the ellipse |5-1~g + X =1.

Question 18:

Find the equation for the ellipse that satisfies the given conditions: & = 3, ¢ = 4, centre at the
origin; foci an the x axis,

Ans:
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It is given that b = 3, ¢ = 4, centre at the origing foci on the x axis,

Since the fooi are on the x-axis, the major axis is along the x-axis,

a 2
. . . X "
Therefare, the equation of the ellipse will be of the ﬁ:urmw-:;——l-%
o

=1, where z is the semi-

major axis.
Accordingly, b= 3, ¢ = 4,

Itis known that 2 _p2 o 2.

La =3 +4 =94+16=25

= a=3
¥ ' X =
Thus, the equation of the ellipse is— + =1 or —+=—=1.
3 - 23
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, 21 and (1, &),

Ans:

€IindCareer
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Since the centre is at (0, 0) and the major axis is on the y-axis, the equation of the ellipse will
be of the form

LIS A (1)

h! a*

Where, a is the semi-major axis

The ellipse passes through points (3, 21 and (1, 61, Hence,

9 4
—+—=1 e 2
él ﬂ_ ( }
I 36
—+—=1 3
b~ a { }

O solving egquations (2) and (33, we obtain £° = 10 and a* = 40,

¥ 4

Thus, the equation of the ellipse IST{} - iﬂ =1ordx +y2 =40

Question 20:

Find the eguation for the ellipse that satisfies the given conditions: Major axis on the x-axis
and passes through the points (4, 3) and (6, 2.

Ans:
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Since the major axis is on the x-axis, the equation of the ellipse will be of the form

. 11
alpa. (1)

=

a b

Where, a is the semi-major axis

The ellipse passes through poirts (4, 33 and (6, 2). Hence,

6 9
— =1 el 2
a” b (2)
36 4

e | w3
HE +h1 ( }

O solving equations (2) and (33, we obtain 37 =52 and & = 13,

Thus, the equation of the ellipse is t + Y. =lorx’ +4}=: =52,
2 13

Exercise 11.4
Question 1:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus

‘_'l k]

rectum of the hyper’r:u:ulax—_ -—-L=]
6 9

Ans:
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. X : X :
The given equation |5m—~¥m =1 or mT—IT =1.
16 9 4 3

3

3
. . . . . A -
On comparing this equation with the standard equation of hyperbola i.e., ,,..;...._;"f.;.. =1,we
o 2
obtaina =4 and b = 3,

We know that 27 + b = ¢,

et =4t 430 =25
= o=3

Therefare,
The coordinates of the foci are (£5, 07,

The coordinates of the vertices are (4, 01,

. c
Eccentricity, e=—=
a

Lfta

Length of latus recturm :g-é-:-: ..2....)5..?.. :%

a 4

Question 2:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus

rectum of the hyper’ﬂula-‘}:-_- —-3:;;- =]

Ans:
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. ¥ X .
The given equation |5'?—— =lor —=

27 3 (@)

2 2

. . . . . . x
Cn comparing this equation with the standard equation of hyperbola i.e., f.,;..._g;_ =1, we
e ]

obtain 2 = 3 andp = /27 .

W know that a2 + &% = ¢,

net =3 +(V27) =9+27=36
=c=0

Therefare,

The coordinates of the foci are (0, £6),

The coordinates of the vertices are (0, £3],

Eccentricity, e = ‘ :E =2
a 3

Length of latus rec:b.;m:_,z_?tz 2x27 =18
a 3

Question 3:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus
rectum of the hyperbola 9y’ - 4x! = 36

Ans:
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The given equation is 9y — 4x? = 36,
It can be writhen as

Bpd — 4y = 36
i

'Drﬁ P}‘-_m_ = ]-

4 9

J;I x!
UF, —._,——,=1 {i}

20 F )
O comparing eguation (1) with the standard equation of hyperbola ie., Y _f:, =.we

a B

obtaina =2 and b = 3.

We know that 27 + b7 = ¢4,

et =4+9=13
:}L“=\|"E
Therefare,

The coordinates of the foc are[l], + Jﬁ) .

The coordinates of the vertices are({}, 132}.

Jis

. C
Eccentricity, e=— =
a 2

26" 2x9
Length of latus rectum = e = i =G

a 2

Question 4:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus
recturn of the hyperbola 16x° - 9y = 576

Ans:
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The given equation is 16x7 - 9! = 576,
It can be writhen as

16x* - 9w = 575

Ea
36 o4
e }'2

2 2

O comparing equation (1) with the standard equation of hyperbola i.e., i?—-ﬁ =1, we
obtainz =6 and b = 8,

We know that 27 + &% =c*,

s =36+64=100

=c=10

Therefore,

The coordinates of the foci are (£10, 0.

The coordinates of the vertices are (£6, 0),

. c 1
Eccentricity, e=—=-—=
a b

La |

250 2x64 64
Length of latus rectum = —— = = —
] §] 3

Question 5:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus
recturn of the hyperbola Sy? - 9x% = 36
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Ans:

The given equation is Sy* - 9x* = 36,

::, 7 y — i b
3_"5] 4
L5
V' X
= Y A | el
6 ]” 2_ ( }
5
O comparing equation (1) with the standard equation of hyperbola i.e., f:- —-’-% =1, we

o

6
ohtain a = Eandb =2,

We know that 22 + &2 =2,

2230428

5 5
oo [S6_2V14
5

)

Therefare, the coordinates of the foc are[{}’ t \JE

6
The coordinates of the vertices en’e[ﬂ'1 i\“‘”‘”@“} .

&)
) JE

- . o
Eccentricity, e= —=

b
Length of latus rectum — 2b = - 4‘-‘@

Question 6:
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Find the coordinates of the foci and the vertices, the eccentricity, and the length of the latus
recturn of the hyperbola 49y* - 16x° = 784

Ans:
The given equation is 49y - 16x° = 784,

It can be written as
40y7 — 16x° = 794

woox
¥y, S =
16 49
2 F
yoox
UT, ?—?—1 {l}
2 2
On comparing equation (1) with the standard equation of hyperbola i.e., ,J,',; ....f,; =1, we
& z

ohbtaina =4 and b = 7,

We know that 27 + &2 =2,

st =16+49=65

:}C"-‘ﬁ

Therefore,
The coordinates of the foci are(ﬂ, + ..,HSS] .

The coordinates of the vertices are (0, £4).
.. c
Eccentricity, ¢ = — = ——

a

26° 2x49 49
Length of |atus rectum = ——— = =
a 4 2
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Question 7:

Find the equation of the hyperbola satisfying the give conditions: Vertices (£2, 03, foc (£3, 0)

Ans:

Vertices (£2, 0), foci (£3, 0)
Here, the vertices are on the x-axis.

2 2

Therefore, the equation of the hyperbola is of the form f?mg:? =1,
o

Since the vertices are (£2, 0), 3 = 2.
Since the foc are (£32, 0), ¢ = 3,

We know that 3° + &° =¢?,

L2 b =3

b =9-4=5

2 2

1

Thius, the equation of the hyperbola izf&m _.,.J.’.é.... =1
Question 8.

Vertices (0, £5), foci (0, 1£8)

Solution:

Vertices are (0, £5) which lie on x-axis. So the equation of hyperbola in standard form
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. yz x2
15 —2"'——2' =1
a- b
Now vertices are (0, £5) =a=5
Foci are (0, +8) = ae =8

Now,ae=8 = E:E = L::E
a 5

We knDW that

bae—‘l:}b 51‘—— @

Thus required equation of parabola is

2 2 2 2
y. X Y x

(5]2 (ﬁ]z 25 39

Question 9.
Vertices (0, £3), foci (0, £5)
Solution:

Vertices are (0, £3) which lie on x-axis. So the equation of hyperbola in standard form
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Now vertices are (0, +3) = a=3
Co-ordinates of Foci are (0, +£5) = a¢ =5
5

5
Now,ae=5 =e¢e= — = ¢=—
a

We know that

b:a,/e2—1 :>b=3,/%5-1=3J% =4

Thus required equation of hyperbola is

2
37 @ 9 16
Question 10:

Find the equation of the hyperbola satisfying the give conditions: Foci (£5, O, the transverse
axis is of length 2.

Ans:

ns
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Foci (£5, 0), the transverse axis is of length 3.
Here, the fooi are an the x-axis.,

2 2

Therefore, the equation of the hyperbola is of the fl:urm-{-:;-—"é-i- =1,
o

Since the focoi are (£5, 0), ¢ = 5.

Since the length of the transverse axis is 8, 2a =804 = 4,
We know that 3° + 6% =7,

47 4 ht =52

b =25-16=10

2

Thus, the equation of the hyperbola iS%—% =1

Question 11:

Find the equation of the hyperbola satisfying the give conditions: Foci (0, £13), the conjugate
axis is of length 24,

Ans:
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Foci (0, £13), the conjugate axis is of length 24,
Here, the foci are on the y-axis,

2

Therefore, the egquation of the hyperbola is of the form v-l:v;- --v-E:;- =1.

a 3
Since the foo are (0, £13), ¢ = 13,
Since the length of the conjugate axis is 24, 2b=2404 = 12,
We lnow that 3% + &° ==,
34+ 127 =13°
3= 169 - 144 = 25

2 1

F

Thus, the eguation of the hyperbola s~ . =]
25 144

Question 12:

Find the equation of the hyperbola satisfying the give onditions: FDEi(iE\E, g], the latus

recturn is of length 3.

Ans:
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+3./5. 0
( ]J the latus rectumn is of length 8.

Here, the fooi are on the x-axis.

Foci

1 3
Therefore, the equation of the hyperbola is of the furm%—% =1,
o

Since the foci are(ih,l'i ﬂ) T =435

Length of |atus recum = 8

2
=20 _q
a
= b’ = 4da

W know that 22 + b* =c*,
3+ 43 = 45
F+43-45=0
3 +9-53-45=0
3+ (3-51=0

=-0,5
Since z is non-negative, 2 = 5.
br=4d43 =4 = 5=20

Thus, the equation of the hyperbola iS"{"" WX 1
25 20

Question 13:

Find the equation of the hyperbola satisfying the give conditions: Foci (4, O, the [atus
recturm is of length 12

Ans:
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Foci (4, 0}, the latus recturm is of length 12,

Here, the foo are on the x-axis.

Therefore, the equation of the hyperbola is of the form w{-;--m}:-;v =1,
a 1

Since the fooi are (4, 03, ¢ = 4,

Length of latus rectum = 12

mgfiﬂz

o
= b" = 6a
We know that 37 + &% =¢%,
3’ + 63 = 16
F+0Hz-16=1
F+8Bz-Z3-16=0
2 +8)1i-21=0
a=-82
Since 7 is non-negative, 2 = 2.
b*=fBa=6=x2=12

Thus, the equation of the hyperbola iS%—{E =1

Question 14:

Find the equation of the hyperbola satisfying the give conditions: Vertices (27, 0), e = 5
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Ans:
4
&= -
Wertices (£7, 07, 3

Here, the vertices are on the x-axis.

2

Therefore, the equation of the hyperbola is of the form f-:;--— Y
a

=1.

=

Since the vertices are (£7,0), 3 = 7.

o 4
It is given that e =§

“ =]
- = e=—
3 a
c 4
= —=—
7 3
28
== —
3

W know that 3? + &% = ¢,

LT AR = [EEJ
]

= h* = E—«’I'}
9
. TR4-441 343
=bh = =
9 9
. X 0yt
Thus, the equation of the hyperbola is—— ——— =1
49 343
Question 15:

Find the eguation of the hyperbola satisfying the give conditions: Fl:u:i{ﬁ1 £, fll]): passing

through (2, 33

ns
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Fu:n::i{(].1 ijﬁ], passing through (2, 33

Here, the fooi are an the y-axis.,

3

S
Therefore, the equation of the hyperbiola is of the form v-lm; e = |

=

a b

Since the foci are(D, + Jﬁ]l c=J10.
We know that 2@ + &% = ¢4,
3+ b7 =10
bi=10-3% .. (1)
Since the hyperbola passes through point (2, 33,

9 4

2 -2 )

a b

From equations (1) and (23, we obtain

b,
bl

a (10-a°)

=9(10-a" |-4a’ =a’(10-d’)
= 90-9¢" —4a” =104’ —a
=a' =23 +90=0

= -184" -54" +90 =0

= a*(a® ~18)-5(a* ~18)=0
:';-(.n'2 —IS}(a"' —i]m[}

—=a' =180r5
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In hyperbola, ¢ = 3, e, cf = 3¢

b'=10-3"=10-5=5

T

Thus, the equation of the hyperbola i5£§~ —3;5-- =1.
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