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EXERCISE:- 11.1

Question 1:

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

The equation of a circle with centre (4, k) and radius r is given as
(x —hy+@-—kr=r

It is given that centre (4, k) = (0, 2) and radius () = 2.

Therefore, the equation of the circle is

(x-0y+(@y-2y=2

X+y+4-4y=4

xX*+y—4y=0

Question 2:

Find the equation of the circle with centre (-2, 3) and radius 4
The equation of a circle with centre (4, k) and radius r is given as
x —hy+@—-kr=r

It is given that centre (4, k) = (-2, 3) and radius (r) = 4.
Therefore, the equation of the circle is

(x+2P+(y-3)2=@4y

X*t+4dx+4+y’—6y+9=16

xX*+y+4x—-6y-3=0

Question 3:
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{
Find the equation of the circle with centre k%i) and radius L

12
The equation of a circle with centre (4, k) and radius r is given as

(v =y + @ —ky =7

f1 1 ) 1
It is given that centre (h, k) = L 2°4) and radius (r)y=12.

Therefore, the equation of the circle is

404

4 ] 1 V I I
X —xt—ty e —=—
1 2 16 144

., ] .o v |
x4y - ———=
4 2 16 144

144x" —144x+36+144)" =72y +9-1=0
144x" —144x+144)" =72y +44 =0

36x° —36x+361 —18p+11=0

36x° 436" —36x—18y+11=0

Question 4:

Find the equation of the circle with centre (1, 1) and radius V2
The equation of a circle with centre (4, k) and radius r is given as
x —hy+@-kr=r

It is given that centre (A, k) = (1, 1) and radius (r) = 2 .
Therefore, the equation of the circle is

(x=1)+(y-1) =(+2)

X =2x414y" -2y+1=2
X4y =2x-2y=0
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Question 5:

Find the equation of the circle with centre (—a, —b) and radius V¢ b
The equation of a circle with centre (4, k) and radius r is given as

(¢ —hy+ (kP =r
It is given that centre (h, k) = (—a, —b) and radius (r) = V¥ b )
Therefore, the equation of the circle is

{x+cr]: +|Lvi-'+h}j :(H)T

4+ 2ax+a’ + v +2by+ b =a’ - b

X4 4 2ax+2by+ 267 =0

Question 6:

Find the centre and radius of the circle (x + 5> + (y — 3)*= 36
The equation of the given circle is (x + 5)* + (y — 3)* = 36.
(x+5r+@H-3)=36

= {x - (-5)}2+ (y — 3)* = 6%, which is of the form (x — 4)* + (y —k)* = 12, where h = -5, k =
3,and r = 6.

Thus, the centre of the given circle is (=5, 3), while its radius is 6.

Question 7:

Find the centre and radius of the circle x> + ) —4x — 8y —45=0
The equation of the given circle is x> +1? —4x — 8y — 45 = 0.
xX*+y —4x—-8—-45=0

= (x2—4x) + ()*— 8y) =45
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= (- 2(0)(2) + 21} + {12 — 2(0)(d)+ 4} —4-16=45

= (x—2) + (y—4) = 65

o (=2 + (y 4y =
2. k=4, and " =65

, which is of the form (x — 4)> + (y — k)* = r?, where h =

Thus, the centre of the given circle is (2, 4), while its radius is ‘-"rf’_""

Question 8:

Find the centre and radius of the circle x> +)? - 8x + 10y —12=0
The equation of the given circle is x> + > — 8x + 10y — 12 = 0.
X+y —8x+10y—-12=0

= (x*—8)+(*+ 10y) =12

= {(X*-2(x)(4)+ 4} + P+ 2(»)(5) + 52— 16 -25=12

> x—-4r+@+5r=53

= (x—4) + [y (-5)} =(v53)
4, k=-5, and "_\"ﬁ.

, which is of the form (x — h)* + (y — k)* = r?, where h =

Thus, the centre of the given circle is (4, —5), while its radius is E

Question 9:
Find the centre and radius of the circle 2x*> + 2y? —x =0

The equation of the given circle is 2x* + 2y —x = 0.
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2 +21 —x=0

L

1
Thus, the centre of the given circle is ( 4 ) , while its radius is 4 .
Question 10:

Find the equation of the circle passing through the points (4, 1) and (6, 5) and whose
centre is on the line 4x +y = 16.

Let the equation of the required circle be (x — A4)* + (y — k)* = 1.
Since the circle passes through points (4, 1) and (6, 5),
@G@-hr+(-kr=r..Q)

6-hyr+(B-kr=r..Q)

Since the centre (4, k) of the circle lies on line 4x + y = 16,

4h+ k=16 ... (3)

From equations (1) and (2), we obtain
@-hy+(—-kp=0-h>+G-ky
=>16-8h+h+1-2k+k=36-12h+h*+25-10k+ K

=>16-8h+1-2k=36—-12h+25-10k
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= 4h + 8k =44
=>h+2k=11...(4)
On solving equations (3) and (4), we obtain 2 =3 and k = 4.
On substituting the values of /# and & in equation (1), we obtain
@4-3r+(1-4y=r
=>(y+3p=r
=>1+9=p
=>r=10
- r=+10
Thus, the equation of the required circle is

(x—3)+(y—4y= (Vio)

xX*—6x+9+)y"—8y+16=10

xX*+)y*—6x—8y+15=0

Question 11:

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

Let the equation of the required circle be (x — A)* + (y — k)> = 1.
Since the circle passes through points (2, 3) and (-1, 1),
Q-hr+@B-kr=r..Q)

(~l—hy+(1—kp=r..Q)
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Since the centre (4, k) of the circle lies on line x — 3y — 11 =0,
h=3k=11...(3)
From equations (1) and (2), we obtain
Q-hy+@B-ky=-1-hp+{1-ky
>4-4h+P+9-6k+k=1+2h+R+1-2k+F

>4-4h+9—-6k=1+2h+1-2k

= 6h+4k=11 ... (4)

7 -5
h=—and k=—
On solving equations (3) and (4), we obtain 2 2,

On substituting the values of /# and & in equation (1), we obtain

Thus, the equation of the required circle is
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A E!

4 zj T
29457 130
2 ) 4

dx* —28x4+49+4y° + 20y +25=130
4x* +4y" —28x+20y-56 =0

Ml 4y =Tx+5v-14)=0

X4y —Tr+5v—14=0

Question 12:

Find the equation of the circle with radius 5 whose centre lies on x-axis and passes
through the point (2, 3).

Let the equation of the required circle be (x — h)* + (y — k)* = 1.
Since the radius of the circle is 5 and its centre lies on the x-axis, k=0 and » = 5.
Now, the equation of the circle becomes (x — 4)* + y* = 25.

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

= 2—h=+16 =+4
If 2— /1 = 4, then /i = —2.
If 2— /1 = —4, then /i = 6.

When /& = -2, the equation of the circle becomes
(x+2p+)2=25

X*+4x+4+y2=25

X+y+4x-21=0

When 4 = 6, the equation of the circle becomes
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(x—6y+y*=25

x*—12x +36 +y* =25

xX*+y —12x+11=0

Question 13:

Find the equation of the circle passing through (0, 0) and making intercepts a and b on
the coordinate axes.

Let the equation of the required circle be (x — 4)* + (y — k)* = 1.
Since the centre of the circle passes through (0, 0),
O—-hrP+O0—-kr=r

SkR+E=r

The equation of the circle now becomes (x — h)* + (y — k) = h* + k2.

It is given that the circle makes intercepts a and b on the coordinate axes. This means that
the circle passes through points (a, 0) and (0, b). Therefore,

(a—hyp+O0-kp=nr+rk..(1)
O—-hy+b-kr=r+k..(2)
From equation (1), we obtain
@-2ah+hR+k=hr+Ek
=>a—2ah=0

= a(a—-2h)=0

=sa=0or(a—2h)=0

i
However, a # 0; hence, (a —2h)=0=>h= 2.
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From equation (2), we obtain
R+b-2bk+k=nr+Ek
= b -2bk=0

= b(b—2k) =0

=>b=0or(b-2k)=0

b
However, b # 0; hence, (b—-2k)=0=> k=2

Thus, the equation of the required circle is

al B al b
x— +| y- = +
2 2 2 2
2x—a 2v—b a +b°
— + =
2 2 4

= 4x° —dax+a’ +4y° —dby+ b =a’ + b’

= 4x’ +43° —dax—4by =0

= x4y —ax—by=0

Question 14:

Find the equation of a circle with centre (2, 2) and passes through the point (4, 5).
The centre of the circle is given as (4, k) = (2, 2).

Since the circle passes through point (4, 5), the radius (7) of the circle is the distance
between the points (2, 2) and (4, 5).

nr=y(2-4) +(2-5) =y(-2) +(-3) = Va9 =13

Thus, the equation of the circle is
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(x=h) +(y—k) =+
(x=2)"+(y-2) =(V13)
x2_4_1.+4+_}12 —4_1,-'+4 =13
¥4yt —dx-4y-5=0

Question 15:

Does the point (2.5, 3.5) lie inside, outside or on the circle x* + > = 25?
The equation of the given circle is x* + )? = 25.

x2+y?=25

= (x— O)2 + (y — 0)* = 5%, which is of the form (x — h)* + (y — k)*=r*, where h =0, k=0,
andr = 5.

~Centre = (0, 0) and radius = 5

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

— J(-25-0)" +(3.5-0)
=625+12.25
J_

3 (approx.) <3

Since the distance between point (-2.5, 3.5) and centre (0, 0) of the circle is less than the
radius of the circle, point (2.5, 3.5) lies inside the circle.

EXERCISE:- 11.2

Question 1:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for > = 12x
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The given equation is )* = 12x.

Here, the coefficient of x is positive. Hence, the parabola opens towards the right.
On comparing this equation with )?= 4ax, we obtain

4a=12=a=3

~Coordinates of the focus = (a, 0) = (3, 0)

Since the given equation involves )?, the axis of the parabola is the x-axis.
Equation of direcctrix, x =—aie,x=-31e,x+3=0

Length of latus rectum =4a =4 x 3 =12

Question 2:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for x> = 6y

The given equation is x* = 6y.
Here, the coefficient of y is positive. Hence, the parabola opens upwards.

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

dg=6h=a=

b | L

f{J 3]
~.Coordinates of the focus = (0, a) = L 2

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

. : . ¥=—a ie,y=-=
Equation of directrix,

Length of latus rectum = 4a =6
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Question 3:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for )? = — 8x

The given equation is )* = —8x.

Here, the coefficient of x is negative. Hence, the parabola opens towards the left.
On comparing this equation with y* = —4ax, we obtain

—~4da=-8=>a=2

~.Coordinates of the focus = (—a, 0) = (-2, 0)

Since the given equation involves )2 the axis of the parabola is the x-axis.
Equation of directrix, x =a i.e., x =2

Length of latus rectum = 4a = 8

Question 4:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for x> =— 16y

The given equation is x> = —16y.

Here, the coefficient of y is negative. Hence, the parabola opens downwards.
On comparing this equation with x> = — 4ay, we obtain

—~4da=-16=>a=4

~.Coordinates of the focus = (0, —a) = (0, —4)

Since the given equation involves x2, the axis of the parabola is the y-axis.
Equation of directrix, y=ai.e,y=4

Length of latus rectum =4a =16
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Question 5:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for )* = 10x

The given equation is )* = 10x.
Here, the coefficient of x is positive. Hence, the parabola opens towards the right.

On comparing this equation with )*= 4ax, we obtain

4{1':]{]'_::-{.-:E
2

)
=|—, {JJ
~.Coordinates of the focus = (a, 0) (2

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

) ‘ . X=-a, le,x=——
Equation of directrix,

Length of latus rectum = 4a = 10

Question 6:

Find the coordinates of the focus, axis of the parabola, the equation of directrix and the
length of the latus rectum for x> =9y

The given equation is x> = -9y.
Here, the coefficient of y is negative. Hence, the parabola opens downwards.

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

—4::?=—'5‘:>F}=E
4

{U,—a]:[ﬂ.—;—]]

~Coordinates of the focus =
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Since the given equation involves x?, the axis of the parabola is the y-axis.

. : . y=a e, y=—
Equation of directrix, 4

Length of latus rectum =4a =9

Question 7:

Find the equation of the parabola that satisfies the following conditions: Focus (6, 0);
directrix x = —6

Focus (6, 0); directrix, x =—6

Since the focus lies on the x-axis, the x-axis is the axis of the parabola.
Therefore, the equation of the parabola is either of the form y* = 4ax or
V' =—4ax.

It is also seen that the directrix, x = —6 is to the left of the y-axis, while the focus (6, 0) is
to the right of the y-axis. Hence, the parabola is of the form y* = 4ax.

Here,a=6

Thus, the equation of the parabola is > = 24x.

Question 8:

Find the equation of the parabola that satisfies the following conditions: Focus (0, —3);
directrix y=3

Focus = (0, —3); directrix y =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'=—4ay.
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It is also seen that the directrix, y = 3 is above the x-axis, while the focus
(0, =3) 1s below the x-axis. Hence, the parabola is of the form x> = —4ay.
Here, a =3

Thus, the equation of the parabola is x> = —12y.

Question 9:

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

Vertex (0, 0); focus (3, 0)

Since the vertex of the parabola is (0, 0) 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 y? = 4ax.

Since the focus is (3, 0), a = 3.

Thus, the equation of the parabolais )? =4 x 3 x x, 1.e.,)* = 12x

Question 10:

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

Vertex (0, 0) focus (-2, 0)

Since the vertex of the parabola is (0, 0) 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 y* = —4ax.

Since the focus is (-2, 0), a = 2.

Thus, the equation of the parabola is > = —4(2)x, i.e., )* = —8x

Question 11:

Find the equation of the parabola that satisfies the following conditions: Vertex (0, 0)
passing through (2, 3) and axis is along x-axis
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Since the vertex is (0, 0) and the axis of the parabola is the x-axis, the equation of the
parabola is either of the form y* = 4ax or )* = —4ax.

The parabola passes through point (2, 3), which lies in the first quadrant.
Therefore, the equation of the parabola is of the form )* = 4ax, while point

(2, 3) must satisfy the equation y* = 4ax.

=~ 3 :43{2]::.-9':%

Thus, the equation of the parabola is

V= 4[E]x
8

.9
po=—x
: 7

2y* =9x
Question 12:

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

Since the vertex is (0, 0) and the parabola 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, 2), which lies in the first quadrant.
Therefore, the equation of the parabola is of the form x*> = 4ay, while point

(5, 2) must satisty the equation x> = 4ay.

2 ')
~(5) =4xax2= 25=8u:>u=%:

Thus, the equation of the parabola is
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EXERCISE:- 11.3

Question 1:

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

x

eccentricity and the length of the latus rectum of the ellipse 36 16

4+ a

Xy

The given equation is 36 16

¥ )

x ¥

Here, the denominator of 36 is greater than the denominator of 16 .

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

T + .
On comparing the given equation with @ & we obtaina =6 and b = 4.
ne=vd = =436-16 =420 =25
Therefore,

v i |
The coordinates of the foci are (2\.@,0] and( - S*G).

The coordinates of the vertices are (6, 0) and (-6, 0).
Length of major axis = 2a = 12

Length of minor axis = 2b = 8

c_25_V5

Eccentricity, e = —
a 6 3
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Length of latus rectum @ 6 3

Question 2:

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

X
—t = =]
eccentricity and the length of the latus rectum of the ellipse 4 25

5l k) 5l

Xy Xy
. o +—=lor —+=—=1
The given equation is 4 25 25
y* 2

Here, the denominator of 25 is greater than the denominator of 4 .

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

2
¥ —1

_1_1
s .
On comparing the given equation with #* @ | we obtain b =2 and a = 5.

Se= s.f[u: - =J25-4=J21
Therefore,

(n,ﬁ) and (0,21

The coordinates of the foci are !,
The coordinates of the vertices are (0, 5) and (0, —5)
Length of major axis = 2a = 10

Length of minor axis =2b =4

. c 21
Eccentricity, e = — = ——
i 5
_25 _2x4_8
Length of latus rectum @ 3 3
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Question 3:

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

Xy
—t =]
eccentricity and the length of the latus rectum of the ellipse 16 9

5l k) 5l

X a X
+2=lor >+
4

The given equation is 16 9

5

1

y:
Here, the denominator of 16 is greater than the denominator of 9 .
Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.

5 il

x

On comparing the given equation with a’ b weobtaina=4andb=3.

ne=va —b =J16-9 =47

Therefore,

++/7.0
The coordinates of the foci are( V7 ]

The coordinates of the vertices are {ﬂ‘ﬂ} .
Length of major axis =2a =8

Length of minor axis =2b =06

. c
Eccentricity, e=—=—

]
P
=
| o

Length of latus rectum @ 4

Question 4:
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Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the

2 2
X 3
.

eccentricity and the length of the latus rectum of the ellipse 25 100 B

] ] o] 4

o I‘]: —Iurx I'v-—l
The given equation is 25 100 57107
2 2
P x

Here, the denominator of 100 is greater than the denominator of 25 .

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

2
¥ —1

.Jl'l
St .
On comparing the given equation with »* @ | we obtain » =5 and a = 10.

ce=al—b =J100-25 =75 =543
Therefore,

iSu‘E)

0,
The coordinates of the foci are (
The coordinates of the vertices are (0, +10).
Length of major axis = 2a =20

Length of minor axis = 2b = 10

C:S‘E:E

Eccentricity, e = —
a

10 2
26 _2x25
Length of latus rectum @ [/

Question 5:
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Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the

> 3

x oy
SRR ——
eccentricity and the length of the latus rectum of the ellipse 49 36

Xy x _1|fE
. o te—=lor —+=—=1
The given equation is 49 36

bl )

x ¥

Here, the denominator of 49 is greater than the denominator of 36 .

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

¥ ¥

X W
—+-5=1
On comparing the given equation with @ b we obtaina =7 and b = 6.
ne=vNa'—b =49-36 =13
Therefore,
£4J13,0
The coordinates of the foci are( Vi3 } .

The coordinates of the vertices are (+ 7, 0).
Length of major axis = 2a = 14

Length of minor axis = 2b =12

Ji3

- c
Eccentricity, ¢ = — = ——
o

7

2b

Length of latus rectum a 7 7

Question 6:
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Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the

X V :

eccentricity and the length of the latus rectum of the ellipse 100 400 B

3 B %

oy b N ¥

S ——=1ar 3 ‘I
The given equation is 100 400 - 200

)

158 x

Here, the denominator of 400 is greater than the denominator of 100

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

2
Yy

.Jl'l
St
On comparing the given equation with & @ | we obtain » = 10 and a = 20.

soe=va’ =B =JA00-100 =300 =103
Therefore,

(n,imﬁ)

The coordinates of the foci are )
The coordinates of the vertices are (0, £20)
Length of major axis = 2a = 40

Length of minor axis = 2b = 20

. e 10J3 3
Eccentricity, e = — = =
a 20 2

267 2x100

Length of latus rectum ¢ 20

10

Question 7:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the
eccentricity and the length of the latus rectum of the ellipse 36x* + 4)* = 144
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The given equation is 36x> + 4y* = 144,
It can be written as

36x° +4)° =144

or, T+ - (1)

2 2
¥ X

Here, the denominator of 6” is greater than the denominator of 2° .

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

-t =1
On comparing equation (1) with &° @ we obtain b=2 and a = 6.

ce=va —b =\36-4 =32 =42
Therefore,

(n, i-’-N'E}

The coordinates of the foci are
The coordinates of the vertices are (0, +6).
Length of major axis =2a =12

Length of minor axis =2b =4

. . c 42 22
Eceentricity, e=—=——=
a 6 3
2 _2x4_4
Length of latus rectum @ 6 3

Question 8:

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

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*> + > =16

The given equation is 16x> + )* = 16.
It can be written as

16x° 4+ =16

__.+ -
| 16
Or, 42 =1 (1)

2 »

l'_ x°

Here, the denominator of 4’ is greater than the denominator of "

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

s+ =1
On comparing equation (1) with &* @ we obtain b= 1 and a = 4.

sLe=vNa=b =16- =<J'E
Therefore,

(0:4479),

The coordinates of the foci are
The coordinates of the vertices are (0, +4).
Length of major axis =2a =8
Length of minor axis =2b =2

. W15
Eccentricity, e = c_N22
a 4
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260 2%l 1

Length of latus rectum @ 4

Question 9:

Find the coordinates of the foci, the vertices, the length of major axis, the minor axis, the
eccentricity and the length of the latus rectum of the ellipse 4x> + 9y? = 36

The given equation is 4x2 + 9y? = 36.
It can be written as

dx*+9y" =36

+—=] (1)

5 el

x Ve

Here, the denominator of 3° is greater than the denominator of 2
Therefore, the major axis is along the x-axis, while the minor axis is along the y-axis.

oW
—+—==1
On comparing the given equation with @ & we obtaina =3 and b = 2.

s xl'[u]—e’): Jo—4=45
Therefore,

(£5.0)

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

Length of minor axis =2b =4
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Eccentricity, e = c_ E
a3
_2_2x4 8
Length of latus rectum @ 3 3

Question 10:

Find the equation for the ellipse that satisfies the given conditions: Vertices (£5, 0), foci
(4, 0)

Vertices (£5, 0), foci (+4, 0)

Here, the vertices are on the x-axis.

Therefore, the equation of the ellipse will be of the form a b where a is the semi-
major axis.

Accordingly, a =5 and ¢ = 4.

It is known that @ =b" +¢”

L5 b4
= 25=h"+16
— b =25-16
::>E1=~.I'ﬁ=3

Thus, the equation of the ellipse is 5° 3

Question 11:

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

Vertices (0, =13), foci (0, £5)
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Here, the vertices are on the y-axis.

X "
+']' =1

Therefore, the equation of the ellipse will be of the form b* @ where a is the semi-
major axis.

Accordingly, a=13 and c = 5.

It is known that a@* =b" +¢”

13 =p 45
= 169=h" +25
= b =169-25

— bh=4144 =12

% * ¥ A

X v X ¥

- Ty =1
Thus, the equation of the ellipse is 127 13° 144 169

Question 12:

Find the equation for the ellipse that satisfies the given conditions: Vertices (£6, 0), foci
(4, 0)

Vertices (£6, 0), foci (+4, 0)

Here, the vertices are on the x-axis.

Therefore, the equation of the ellipse will be of the form a b where a is the semi-
major axis.

Accordingly, a =6, c = 4.

It is known that @ =b" +¢° |
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L6 =h 4

—=36=h"+16

= b =36-16

— h =420
Jl—+ Y 1:1~c3r£+;:
6 (@} 36 20

Thus, the equation of the ellipse is

Question 13:

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

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

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

X W
—t+5 =1
Therefore, the equation of the ellipse will be of the form @ b | where a is the semi-
major axis.
Accordingly, a =3 and b = 2.
f +"ﬁ =11ie. . +JJ_ =1
Thus, the equation of the ellipse is 3~ 2° 9 4

Question 14:

Find the equation for the ellipse that satisfies the given conditions: Ends of major axis

(0, 5)

, ends of minor axis (£1, 0)

(0, £45) o
Ends of major axis , ends of minor axis (x1, 0)

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

2 2
X ¥ I

— t—
Therefore, the equation of the ellipse will be of the form #° @ | where a is the semi-
major axis.
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Accordingly, a = J5 and b = 1.

NPT BVA
Thus, the equation of the ellipse is ( -

Question 15:

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

Length of major axis = 26; foci = (£5, 0).
Since the foci are on the x-axis, the major axis is along the x-axis.

x W

SR A |

Therefore, the equation of the ellipse will be of the form a b* | where a is the semi-
major axis.

Accordingly, 2a =26 > a=13 and ¢ = 5.
It is known that @* =b" +¢”

13 =k 45
= 169=h" +25
= h* =169-25

= bh=4144 =12

2 i > a3

X ¥ X F
Yo o2

s i =1
Thus, the equation of the ellipse is 13° 12 169 144

Question 16:

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

Length of minor axis = 16; foci = (0, £6).
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Since the foci are on the y-axis, the major axis is along the y-axis.

x° oy

Therefore, the equation of the ellipse will be of the form @ | where a is the semi-
major axis.
Accordingly, 2b =16 = b=8 and c = 6.
It is known that @ =b" +¢* |
@ =846 =64+36=100
= a=+100=10

Jl: - '1_, =1 or a + v =1
Thus, the equation of the ellipse is 8" 10° 64 100
Question 17:

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

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

— 4 = =1
Therefore, the equation of the ellipse will be of the form @ 5 | where a is the semi-
major axis.

Accordingly, ¢ =3 and a = 4.

It is known that @ =b" +¢” |

O Sy
= 16=h"+9
—= b =16-9=7
X +y' 1

Thus, the equation of the ellipse is 16 7
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Question 18:

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

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

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

P
—t==1
Therefore, the equation of the ellipse will be of the form @~ 5 | where a is the semi-

major axis.
Accordingly, b =3, c = 4.

It is known that @ =b" +¢”

La =Y +4 =9+16=25
==a=25

Thus, the equation of the ellipse is 5° 3

Question 19:

Find the equation for the ellipse that satisfies the given conditions: Centre at (0, 0), major
axis on the y-axis and passes through the points (3, 2) and (1, 6).

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

I: L':
—+—==1 1
h] +ﬂ'_ ( }

Where, a is the semi-major axis

The ellipse passes through points (3, 2) and (1, 6). Hence,
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-(2)

On solving equations (2) and (3), we obtain »* = 10 and a* = 40.

oy . s
) ‘ ) +—=lordx +y =40
Thus, the equation of the ellipse is 10 40 .

Question 20:

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

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

A

o
Where, a is the semi-major axis

The ellipse passes through points (4, 3) and (6, 2). Hence,

16 9

—+—=1 el 2
u‘+F}' { }
6 4

—+—=1 3
a b { )

On solving equations (2) and (3), we obtain a> = 52 and b* = 13.

-

X

. o + 2 =lorx’ +4y° =52
Thus, the equation of the ellipse is 52 13

EXERCISE:- 11.4

Question 1:

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

v

R S

latus rectum of the hyperbola 16 9
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¥ 3 ¥ 3

S A LS A
The given equation is 16 9 4 3
X B v i
On comparing this equation with the standard equation of hyperbolai.c., @ b we

obtain a=4 and b = 3.
We know that a> + b*> = 2.

et =4"+3 =25

= ¢=3
Therefore,
The coordinates of the foci are (5, 0).

The coordinates of the vertices are (+4, 0).

. c 5
Eccentricity, e = — = 3

[
X
=]

2 | o

Length of latus rectum @ 4

Question 2:

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

2 2
y X

latus rectum of the hyperbola 9 27 -

3 > } 1

yvoox ¥ X

9 27 = 3 {@)

The given equation is

yoooXx
o . — I

On comparing this equation with the standard equation of hyperbola i.e., a b we
obtain ¢=3 and # = V27 .
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We know that a> + b*> = 2.

i +(~fﬁ} =94+27=36
=c=0
Therefore,

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

The coordinates of the vertices are (0, £3).

Eccentricity, e = - E =2
a 3
Th- 7
_2 zx:? ~18
Length of latus rectum @ 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

The given equation is 9y* — 4x*> = 36.

It can be written as

9y —4x> =36
Or, YoX

4 9

J_E x!
Or, ———=1 .y

A { }

yox |

On comparing equation (1) with the standard equation of hyperbola i.e., a b we

obtain ¢= 2 and b = 3.

We know that a*> + b* = 2.
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et =449=13
= e=413
Therefore,
- . 0, +J13
The coordinates of the foci are ( )
The coordinates of the vertices are {ﬂ’ £ 2} .
Eccentricity, e = - E
a 2
A

Length of latus rectum @

Question 4:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 16x> — 9y =576

The given equation is 16x*> — 9y* = 576.
It can be written as
16x* — 9y =576

X WV

——= =]
36 o4
x: L":
= ——=1 el 1
6- & { }
2 . ¥ N
On comparing equation (1) with the standard equation of hyperbola i.e., a b we

obtain ¢= 6 and b = &.
We know that a*> + b* = 2.

et =36+64=100
= =10
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Therefore,
The coordinates of the foci are (%10, 0).

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

.. C
Eccentricity, e=—=-—=
a 6 3

2" 2x64 64
Length of latus rectum @ 6 3

Question 5:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 5y* — 9x> = 36

The given equation is 5y — 9x* = 36.

V: .‘C:
e L
[ 36] 4
5
_F: 1_:
= = ——_—— = ]. - ]
Js
yox »
On comparing equation (1) with the standard equation of hyperbola i.e., a b we

6

obtain a= ‘-E and b = 2.

We know that a*> + b* = 2.
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}ﬂﬁ}

20
Therefore, the coordinates of the foci are .

org]
The coordinates of the vertices are V5 .

)

&

2 2x4 45

, . [
Eccentricity, e=—=
o

a [ 6] 3
Length of latus rectum J5

Question 6:

Find the coordinates of the foci and the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 49y)* — 16x> = 784

The given equation is 49)* — 16x*> = 784.

It can be written as
49y? — 16x> = 784

16 49
J_E x!
Or, ———=1 .y
4 T { }
yox_
On comparing equation (1) with the standard equation of hyperbola i.e., a b we

obtaina=4 and b =17.

We know that a*> + b* = 2.

s =16+49=065
= ¢ =65
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Therefore,

(m £./65)

The coordinates of the foci are .

The coordinates of the vertices are (0, +4).

&S
4

.. e
Eccentricity, e = — =
a

2h°

2x49 49

Length of latus rectum @ 4 2

Question 7:

Find the equation of the hyperbola satisfying the give conditions: Vertices (2, 0), foci
(*3,0)

Vertices (£2, 0), foci (£3, 0)

Here, the vertices are on the x-axis.

i

oy
=1

Therefore, the equation of the hyperbola is of the form a’ b
Since the vertices are (+2, 0), a = 2.

Since the foci are (£3, 0), ¢ = 3.

We know that a* + b* = 2.

L2 eh =3

h'=9-4=5

2 2
Xy
=1

Thus, the equation of the hyperbolais 4 3

Question 8:
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Find the equation of the hyperbola satisfying the give conditions: Vertices (0, +5), foci
(0,+8)

Vertices (0, £5), foci (0, +8)

Here, the vertices are on the y-axis.

Therefore, the equation of the hyperbola is of the form :ﬂ: ;'?2
Since the vertices are (0, £5), a = 5.

Since the foci are (0, £8), ¢ = 8.

We know that a* + b* = 2.

S5 b =8
b =64-25=39

e . o )
Thus, the equation of the hyperbola is 25 39 |

Question 9:

Find the equation of the hyperbola satisfying the give conditions: Vertices (0, +3), foci
(0, £5)

Vertices (0, £3), foci (0, +5)
Here, the vertices are on the y-axis.

|

Therefore, the equation of the hyperbola is of the form a b
Since the vertices are (0, £3), a = 3.
Since the foci are (0, £5), ¢ = 5.

We know that a*> + b* = 2.
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=5
=>b0=25-9=16

VoA
=1

Thus, the equation of the hyperbolais 9 16

Question 10:

Find the equation of the hyperbola satisfying the give conditions: Foci (%5, 0), the
transverse axis is of length 8.

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

Here, the foci are on the x-axis.

%

2 2
X __].’ —1

Therefore, the equation of the hyperbola is of the form a b
Since the foci are (5, 0), ¢ = 5.

Since the length of the transverse axis is 8, 2a =8 = a =4.
We know that a* + b* = 2.

A+ =5

=>hr=25-16=9

¥ a

X
a1
Thus, the equation of the hyperbola is 16 9

Question 11:

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

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

Therefore, the equation of the hyperbola is of the form :ﬂ: ;'?2
Since the foci are (0, £13), ¢ = 13.

Since the length of the conjugate axis is 24, 2b =24 = b =12.
We know that a* + b* = 2.

~ar+122=13?

=>a*=169-144 =25

il

¥ X

. - — 1
Thus, the equation of the hyperbola is 25 144

Question 12:

345, 0)

Find the equation of the hyperbola satisfying the give conditions: Foci ( , the

latus rectum is of length 8.

. (ﬂﬁ . 0)

Foci , the latus rectum is of length 8.

Here, the foci are on the x-axis.

¥

oy
=]

Therefore, the equation of the hyperbola is of the form a b

. ) +3+/5. 0
Since the foci are( Js ] ,c= 345

Length of latus rectum = 8

— =8
o

— b =4da
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We know that a* + b* = 2.
~a’+4a =45
>a*+4a-45=0
>a*+9%—-5a-45=0
=>@+9(@-5=0
=>a=-9,5
Since a is non-negative, a = 5.
“b=4a=4x5=20

2 2
X v

Thus, the equation of the hyperbola is 25 20 o

Question 13:

Find the equation of the hyperbola satisfying the give conditions: Foci (+4, 0), the latus
rectum is of length 12

Foci (4, 0), the latus rectum is of length 12.

Here, the foci are on the x-axis.

¥

oy
=]

Therefore, the equation of the hyperbola is of the form a b
Since the foci are (+4, 0), c = 4.
Length of latus rectum = 12

2h°
— =12
[}

— h" =6a
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We know that a* + b* = 2.
~a*+6a=16
>a+6a-16=0
>a+8a—-2a—-16=0
=>@+8)(@-2)=0
>a=-8,2
Since a is non-negative, a = 2.
“b=6a=6x2=12

XY

Thus, the equation of the hyperbolais 4 12

Question 14:

2=

Find the equation of the hyperbola satisfying the give conditions: Vertices (£7, 0),

e=

Vertices (£7, 0), 3

Here, the vertices are on the x-axis.

¥

oy
=]

Therefore, the equation of the hyperbola is of the form a b

Since the vertices are (7, 0), a = 7.

g=—
Itis given that 3
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¢ 4 [ c}
S —=— t’:—
a3 a

We know that a*> + b* = 2.

ST+ =[2q8]
J

=5 :E-ﬂl'}
9

- 784441 343
9

= b

- 9y

< 9,
Thus, the equation of the hyperbola is 49 343 |

Question 15:

(0, £i0)

Find the equation of the hyperbola satisfying the give conditions: Foci ,
passing through (2, 3)

0, £4/10 .
Foci { J_] , passing through (2, 3)
Here, the foci are on the y-axis.

|

Therefore, the equation of the hyperbola is of the form a b

0, £410

Since the foci are( J_] ,C= J1o .
We know that > + b* = 2.

~at+ b =10

Sh=10-a ... (1)
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Since the hyperbola passes through point (2, 3),

g9 4
- =—=1
a b {

I~
e

From equations (1) and (2), we obtain

9 4

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

= a' —18¢" —5a° +90=0
—~a'(a ~18)-5(a’~18)=0
=(a’-18)(a’-5)=0
—a’=18o0r5

In hyperbola, ¢ > a, i.e., ¢ > @

~ar=5

=>hP=10-a*=10-5=5

3 a3

¥yooooan

. - — I
Thus, the equation of the hyperbolais 3 3
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