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NCERT Solutions Class 11 Maths Chapter 11

Conic Sections

Question 1:

Find the equation of the circle with centre (0.2) and radius 2.

Solution:

The equation of a circle with centre (7.k) and radius * is given as
2 2 2
(x=h) +(y-k) =r

It is given that centre (7. k)=(0.2) and radius (") =2,

Therefore, the equation of the circle is
(.wc—(fl)l2 +(y—2)2 =2
X +y —4y+d=4
¥ +y =4y=0

Question 2:

-2,3)

Find the equation of the circle with centre ( and radius 4.

Solution:

The equation of a circle with centre (4.k) and radius r is given as
(x—h)2 +(y—a?s:)2 =

It is given that centre (7, k)=(-2.3) and radius (") =4,

Therefore, the equation of the circle is
(x+2)" +(y-3) =4
X +dx+4+y —6y+9=16
¥ +y' +4x—-6y-3=0

Question 3:
(5% andacs )
Find the equation of the circle with centre \2 4. and radius \ 12
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Solution:

The equation of a circle with centre (%) and radius 7 is given as
2 2 2
(x—=h) +(y-k) =r
i [ 11 ] () 1
] Sl Bri e r)y=—
It is given that centre 2 4 ) and radius 12.

Therefore, the equation of the circle is

(458

X _x+l+y2_Z+L:L
2 16 144
xz—x-l-l+y2—£+l—L

144x* —144x+36+1441° =72y +9-1=0
144x* —144x+144y* =72y +44 =0

36x° —36x+36)" —18y+11=0

36x° +36y* —36x—18y+11=0

Question 4:

Find the equation of the circle with centre (1.1) and radius 2

Solution:

The equation of a circle with centre (%) and radius 7 is given as
(J«c—h)2 +(y—k)2 = 5

It is given that centre (A k)=(1,1) and radius (") = ‘E

Therefore, the equation of the circle is
(x=1 +(y-1) =(2)’
X =2x+14+y*-2y+1=2
¥ +y*-2x-2y=0

Question 5:

Find the equation of the circle with centre (=) and radius Va* -5’
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Solution:
The equation of a circle with centre (h, k)

(x=hY +(y—k) =7

It is given that centre (4, k) =(-a,~b) and radius (r) =Va’ -

and radius 7 is given as

Therefore, the equation of the circle is
2
(x+ u)2 +(y +b)2 = (\faz —bz)
X' +2ax+a’ +y* +2by+b* =a’ —b*

x*+y* +2ax+2by+2b" =0

Question 6:

2 2
Find the centre and radius of the circle (¥+5) +(¥=3) =36

Solution:

The equation of the given circle is (¥ + Sy +(»-3) =36
= (x+5) +(y-3)" =36
=[x=(-5)T +(y-3) =6

which is of the form (x=#)" +(y=k)" =+’

Therefore, on comparing both equations we get
h==5k=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

Solution:

The equation of the given circle is X° +)’ —4x=8y—45=0
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= X+ )7 —4x—8y—45=0
= (x* —4x)+(»* —8y)= 45
= {x* —=2(x)(2) +2°}+{y" —2(y)(4) +4°} -4-16=45
= (x-2)" +(y-4) =65
= (x-2)' +(y-4) =(V63)
which is of the form (x=#)" +(y=k)" =+’

Therefore, on comparing both equations we get
h=2k=4 and r=65

Thus, the centre of the given circle is (2.4) while its radius is V65 .

Question 8:

Find the centre and radius of the circle *° +y* —8x+10y—-12=0

Solution:

The equation of the given circle is X’ +y’ —8x+10y ~12=0_

=x*+3*-8x+10y-12=0
= (x* —8x)+(»* +10y) =
‘{3‘2—2(3")(4 +42} {y2+2(y)(5)+52}—l6—25=12
= (x-4)" +(y+5)" =53
= (x=4) +[y=(-5)] =(v53)
which is of the form (x—h) "‘(,V—k) =r

Therefore, on comparing both equations we get
h=4,k=-5 and r=+/53

Thus, the centre of the given circle is (4.-5) while its radius is V33 .

Question 9:

Find the centre and radius of the circle 2x° +2y° —x=0
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Solution:

The equation of the given circle is 2x* +2y” =x=0
=2x*+2y* -x=0
=¥ (Zx2 -x)+2y2 =0

X
=52 -— [+
[[x ZJ g ]
l
r©-2 x =
1Y’ 1
— 0 =
:(x 4} -0 [J
2 2
which is of the form (¥=5) +(y—k) =r*
Therefore, on comparing both equations we get
h=Ljr-o -1
4

1

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

on the line 4x+y =16,

Solution:

2 2
Let the equation of the required circle be (x=h) +(y—k) =r"

Since the circle passes through the points (4.1) and (6.5)
(4-h) +(1-k)' =1 (1)

(6-h) +(5-k) =+ .(2)

Since the centre (#%) of the circle lies on the line 4x+y =16
4h+k=16 ..(3)

From equations (1) and (2) , We obtain
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= (4—h) +(1-k)' =(6-h) +(5-k)’

= 16-8h+h +1-2k+k> =36—12h+h* +25-10k + k*
=16 -8h+1-2k =36-12h+25-10k

— 4h+8k =44

= h+2k=11 ...(4)

On solving equations (3) and (4) , we obtain
h=3and k=4

On substituting the values of # and & in equation (1) , we obtain
(4=3) +(1-4)" =1
=124 (—3]2 =r?
=1+9=7"
=r*=10
= r=410
Thus, the equation of the required circle is
(x-3)' +(y=4)" =(v10)

X —6x+9+y’ —8y+16=10
2+ —6x—8y+15=0

Question 11:

Find the equation of the circle passing through the points (2.3) and (-L1) and whose centre is
on the line x—3y-11=0,

Solution:

2 2
Let the equation of the required circle be (¥=#) +(y—k) =7,
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Since the circle passes through the points (2.3) ang (-1.1)
(2-h) +(3-k)" =1 (1)
(-1-h) +(1-k) =+ ++(2)

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

From equations (1) and (2) , We obtain
(2-h)' +(3-k) =(~1-h) +(1-k)’
S 4-4h+ W +9-6k+k> =1+2h+ W +1+k> -2k
=4-4h+9-6k=1+2h+1-2k
= 6h+4k =11 .(4)

On solving equations (3) and (4) , we obtain
7 -5

h=— k=—

2 and 2

On substituting the values of /4 and & in equation (1) , we obtain

e 2 2
= 2—1] +(3+£) =y
"2 2

f’4—?T [6+5T 5
= + =r
L2 2

f—3T (11]2 5
=>|—= | +|=| =r
\ 2 2

9 121 ,
s e i

4 4

130
>—=r
4

Thus, the equation of the required circle is

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

Question 12:

Find the equation of the circle with radius 5 whose centre lies on x-axis and passes through the

point (2,3),

Solution:

2
Let the equation of the required circle be (x=h) +(y—k)
Since the radius of the circle is 5 and its centre lies on the x-axis, k=0 and »=5.

2
Now, the equation of the circle becomes (x—h) +y* =25
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( 7]2 [ 5}2 130
x—=| 4| y+=| =—
2 2 4

(2x—7]2+ 2y+5]2_130
2 2 4
4x> —28x+49+ 437 +20y+25=130

4x* +4y" —28x+20y—56=0
4»(.7:2 +y? —7x+5yﬁ14): 0

X+y -Tx+5y-14=0

It is given that the circle passes through the point (

Therefore,

= (2-h) +3*=25
= (2-h)" =25-9
=(2-h)' =16
=2-h=116
=2-h=14

If, 2—h=4,then h=-2
If 2-h=-4,then h=6

When h=-2,

the equation of the circle becomes
(x+2) +y* =25

X +4x+4+3y° =25

¥4y +4x-21=0

When /=6, the equation of the circle becomes
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(x—6) +y* =25
X =12x+36+y* =25
¥ +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.

Solution:

2 2
Let the equation of the required circle be (x=h) +(y=k) =r"

Since the circle passes through (0.0) ,

(0-h)Y +(0—k) =+
= hz +k2 =r2

. . 2 2 42 2
The equation of the circle now becomes (x=h) +(y—k) =h*+k*
It is given that the circle makes intercepts @ and b on the coordinate axes. This means that the

circle passes through points (2,0) and (0:0)
Therefore,
(a=hY +(0-k) =h* +&* (1)
(0—h) +(b—k)' =h*+K 12)

From equation (1) , we obtain
=a’+h =2ah+k* =W’ +k’
=a’ -2ah=0
= a(a—-Zh)———O
=a=0or (a—2h)=0
However, a#0;

Hence,
(a—2h)=0
= h i
2

From equation (2) , we obtain
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W +b* =2bk+k* =W +k*
= b*=2bk=0

= b(b—2k)=0

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

However, b#0;
Hence,

(b—2k)=0

3!::E
2

Thus, the equation of the required circle is

(5 ()

(Zx—aT (Zy—b)z a’ + b

= + =

2 2 4

=4x* —dax+a* +4y* —dby+ b’ =a* + b’
= 4x’ +4y’ —4ax-4by =0

=>4(x2+y2 —ax-by)=0

=3+ —ax—by=0

Question 14:

Find the equation of a circle with centre (2.2) and passes through the point (4.5).

Solution:

The centre of the circle is given as (hk)=(2,2)
Since the circle passes through the point (4.5) , the radius (") of the circle is the distance
between the points (2.2)and (45).

Therefore,

r=y(2-4) +(2-5)
=\(=2) +(-3)’
=v4+9
=13

Thus, the equation of the circle is

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

(x=h) +(y—k) =1
(x=2) +(y-2) =(v13)
¥ —4x+4+y —4y+4=13
¥ +y'—4x-4y-5=0

Question 15:

Does the point (-2.5,3.5) jie inside, outside or on the circle x* +y” =259

Solution:

The equation of the given circle is X° +»° =25
=x’+y* =25
= (x=0)' +(y-0)" =5

2 2
which is of the form (¥—%) +(y—k) ="2,where h=0,k=0 and r=5

Therefore, Centre = (0’0) and radius =5

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

= J(-2.5-0) +(3.5-0)
—J625+12.25
= /1825

=4.272

Here, 4.272 <5, this means less than the radius.

Since the distance between the point (=2.5,3.5) and centre (0:0) of the circle is less than the

radius of the circle, hence, the point (*2'5’ 3'5) lies inside the circle.
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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

The given equation is ¥’ =12x
Here, the coefficient of x is positive.
Hence, the parabola opens towards the right.

On comparing this equation with y* =4ax  we obtain
da=12=a=3

Therefore,

Coordinates of the focus F =(a.0)=(3,0)

Since the given equation involves »*, the axis of the parabola is the x-axis.
Equation of directrix, x =—a, i.e., x=-3

Length of latus rectum =4a =4x3=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 V is positive.
Hence, the parabola opens upwards.

On comparing this equation with * " =4ay | we obtain
da=6=a= 2
2

Therefore,

F=(0,a):>(0,%)

Coordinates of the focus

WWW.CUEMATH.COM


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

THE MATH EXPERT

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

Equation of directrix, Y =74 1i.e., 4 2

=4g=4x E =6
Length of latus rectum 2

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 »* =—4ax we obtain

—4a=8=a=-2

Therefore,

Coordinates of the focus £ = (“LO) =3 (_2=0)

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

Length of latus rectum =4a=4x2=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 V is negative.
Hence, the parabola opens downwards.
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On comparing this equation ** =—4ay , we obtain
—4a=—-16=>a=4

Therefore,

Coordinates of the focus I = (Ov_“) = (0= _4)

Since the given equation involves x°, the axis of the parabola is the y-axis.
Equation of directrix, ¥ =4 ie., ¥ =4

Length of latus rectum 4a =4x4=16

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

élif:::l(}:b.:z:E
2

Therefore,

=[=,0

2

5
| ~(a.0)=[3.0]
Coordinates of the focus 2

Since the given equation involves ¥*, the axis of the parabola is the x-axis.
5

: . . . X=—=
Equation of directrix, x =—a, i.e., 2

=4a=4x 4 =10
Length of latus rectum 2

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

On comparing this equation x’ =—4ay | we obtain

—4ag=-9=qa=

V-

Therefore,

| ~(0.-a)=(0.-3]
Coordinates of the focus 4

Since the given equation involves x”, the axis of the parabola is the ¥ —axis

9
Equation of directrix, ¥ =4, 1i.e., I 4
=4g=4x 2 =9

Length of latus rectum 4

Question 7:

Find the equation of the parabola that satisfies the following conditions: Focus (6,0) ; Directrix
x=-0.

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' =dax or y' = —dax,

It is also seen that the directrix, x =—6 is to the left of the y-axis while the focus (6,0) s to
right of the y-axis.

Hence, the parabola is of the form y'=dax

Here, a=6

Thus, the equation of the parabola is ¥ =24x.
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Question 8:

Find the equation of the parabola that satisfies the following conditions: Focus (0, _3);

Directrix ¥ =3

Focus (0:-3); Directrix »=3
Since the focus lies on the ¥ —axis, the ¥ —axis is the axis of the parabola.

Therefore, the equation of the parabola is either of the form x° =4ay or x* = —4ay

It is also seen that the directrix, ¥ =3 is above the x — axis while the focus (0.-3)is 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)

(3.0)

; Focus

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 »° = 4ax

Since the focus is (3,0) , =23

Thus, the equation of the parabola is ¥’ =4x3xx je., »’ =12x

Question 10:

Find the equation of the parabola that satisfies the following conditions: Vertex (0»0); Focus
(-2.0)
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Vertex (0»0) ; Focus (_2*0)

0,0)

Since the vertex of the parabola is ( 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' =—4dax

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

Thus, the equation of the parabola is ¥’ =—4x2xx, je., ¥y =—8x

Question 11:

0,0)

Find the equation of the parabola that satisfies the following conditions: Vertex ( passing

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

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 ¥* =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 y* =4ax while point (2.3) must satisty

the equation ¥’ = 4ax
Hence,

32:4ax2:>a:§

Thus, the equation of the parabola is

2 9
= P =4x—xx
¥ 8

:>v3—2r
- 2-

=2y =9x

Question 12:

(0.0)

Find the equation of the parabola that satisfies the following conditions: Vertex passing

through (5.2) and symmetric with respect to Y ~axis.
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Solution:

Since the vertex is (%-: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’ =day  while point (5.2) must satisfy
the equation X° = 4ay

Hence,

5 =4a><2:>25=8a:>a=%5

Thus, the equation of the parabola is

— y2 =4x%><y
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Question 1:

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

2 2
X ¥

—4—=]
eccentricity and the length of the latus rectum of the ellipse 36 16

EXERCISE 11.3

Solution:
i 2
. .
The given equation is 36 16
2

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

2

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

2 2

X .y

—+—==1
On comparing the given equation with > »° , we obtain ¢ =6 and b=4

Hence,
c=+a’—b*

Therefore,

(£2+5,0)

The coordinates of the vertices are (1670)

The coordinates of the foci are

Length of major axis =2a=12

Length of minor axis =2b=8

_e W5 _45

Eccentricity, a 6 3

_ 20" _2x16 _16

Length of latus rectum  « 6 3
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Question 2:

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

2 2
x+y |

eccentricity and the length of the latus rectum of the ellipse 425

P 2
The given equationis 4 25 or 2° 5
2
Y

2
X
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 2
=] .
On comparing the given equation with »° « , we obtain b=2 and a=5

Hence,
e=va*-p*
254
=421

X

‘ ~=

[

Therefore,

(O,i\/ﬁ)

The coordinates of the foci are

The coordinates of the vertices are (0=i5 )

Length of major axis =2a =10

Length of minor axis =2b=4

¢ A

Eccentricity, a 5

_20' _2x4_8
Length of latus rectum  « 5 5
Question 3:

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

eccentricity and the length of the latus rectum of the ellipse 16 9
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2 2
X
o

.x_l + y_2 =1
The given equationis 16 9 or 4 3
2 ;
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.

2 2

X
On comparing the given equation with & ’ }:—2 -, weobtain ¢=4 and h=3
Hence,
- 1679
=7
Therefore,

J_rﬁ,o)

The coordinates of the foci are (

The coordinates of the vertices are (i4~0)
Length of major axis =2a =8

Length of minor axis =2b=6

c_A7

Eccentricity, a 4

w29 9
Length of latus rectum ¢ 4 2
Question 4:

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

2

X y°
— = =
eccentricity and the length of the latus rectum of the ellipse 25 100

xl 2 x? 2
b q XY

v P

The given equation is 25 100  or 5°  10?

2 2
y 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.
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2
x
On comparing the given equation with »#* 4> , we obtain b=5 and a =10

Hence,
c=+a’ -b

Therefore,
0,£5\3)

0,410)

The coordinates of the foci are (

The coordinates of the vertices are (
Length of major axis =2a =20
Length of minor axis =2b=10

c_53_V3

Eccentricity, a 10 2
2% _2x25_

= 5
Length of latus rectum @ 10

Question 5:

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

xl yZ

eccentricity and the length of the latus rectum of the ellipse 49 +% -

Solution:
2 2 2 2
, NTE - A G A
The given equationis 49 36 or 77 6

x2 y2

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.

|‘€|\]

2
X
. : . L
On comparing the given equation with 4> b
Hence,

[

| )
,weobtain a=7 and b=6

c=va’-b’
_ /2936
=13
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Therefore,

(£413,0)

The coordinates of the foci are

The coordinates of the vertices are (£7-0)
Length of major axis =2a =14
Length of minor axis =2b=12

_c_ 3

... e
Eccentricity, a 7

% _2x36_7
Length of latus rectum ¢ 7 7

Question 6:

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

2 2

x .y
e R
eccentricity and the length of the latus rectum of the ellipse 100 400

Solution:

2 2 2 2
X X
X + ¥

: L Eepeie=]l s
The given equationis 100 400  or 10* 20’
il 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.

xZ y2

. : . - = .
On comparing the given equation with 5* 4* , we obtain »#=10 and a =20
Hence,

c=va’ -b*
=+/400-100
=+/300

=103

Therefore,

(0.41043)

The coordinates of the vertices are (0, ﬂo)

Length of major axis =2a =40

The coordinates of the foci are
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Length of minor axis =2b=20

c_103_\3

.., B
Eccentricity, a 20 2

_ 26 _2x100 _

= 10
Length of latus rectum ¢ 20

Question 7:

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

eccentricity and the length of the latus rectum of the ellipse 36x” +4y” =144

Solution:

The given equation is 36x7 +4y° =144
It can be written as,

36x* +4)% =144

2 2
* 2 =
4 36
x2 y2

2 2

Y 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.

y:

2
x
. ) oy ok 1 .
On comparing equatlon(l) with »*  &* ,weobtain a=6 and h=2

Hence,
c=va’-b*

Therefore,

0,442 ]
(0,%6)

The coordinates of the foci are (

The coordinates of the vertices are
Length of major axis =2a =12
Length of minor axis =2b=4
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pC 2 202
Eccentricity, a 6 3
_2°_2x4_4
Length of latusrectum a6 3

Question 8:

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

eccentricity and the length of the latus rectum of the ellipse 16x” +y* =16

Solution:

The given equation is 16x° + y* =16
It can be written as,

16x> +y* =16
2 2
S A
1 16
2 yz
:1_2+le ...(1)
yz e

Here, the denominator of 42 is greater than the denominator of .
Therefore, the major axis is along the y-axis, while the minor axis is along the x-axis.

y}!

2
X
. . e :
On comparing equation (1) with b* «* ,weobtain a=4 and b=1
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Hence,
c=va’-b*
=4/16-1
=J15
Therefore,

The coordinates of the foci are (O’iJE)

The coordinates of the vertices are (0= i‘4)
Length of major axis =2a =8

Length of minor axis =2b=2

L., e=—=—r
Eccentricity, a 4

% _2a_1
Length of latus rectum ¢ 4 2

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

Solution:

The given equation is 4x” +9y* =36
It can be written as,

4x* +9y° =36
-4
SR A
9 4
2 )
2 %

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

2 2

x

I -
On comparing equation (1) with & »° , we obtain a=3 and b=2
Hence,
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Therefore,

i\/g,())

The coordinates of the foci are (

The coordinates of the vertices are (13, 0)
Length of major axis =2a=6
Length of minor axis =2b=4
p_c_ V5
Eccentricity, a 3
_2 _2x4_8

Length of latus rectum  « i 3

Question 10:

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

Solution:

Vertices (1530), Foci (14’0)
Here, the vertices are on the x-axis.
2 2

Xy

e . .

Therefore, the equation of the ellipse will be of the form «* b* , where a is the semi major
axis.
Accordingly, a=5 and c=4
It is known that a” =5 +¢’
Hence,

=5 =b+4

=25=b+16

= b>=25-16

= 5"=9

=h=3

2 2 2 2

Thus, the equation of the ellipse is 5° 3 or25 9
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Question 11:

0,+13)

Find the equation for the ellipse that satisfies the given conditions: Vertices ( , Foci

(0,5)

Solution:

Vertices (0,113), Foci (0, i5)
Here, the vertices are on the y-axis.

x2 yl B

Therefore, the equation of the ellipse will be of the form b_2+ &>, where a is the semi major
axis.

Accordingly, a=13 and ¢=5

It is known that ¢° = 5> + ¢’

Hence,
=13*=p*+5*
=169 =hb"+25
= b* =169-25
=b* =144
—h=12

2 2
x ¥ Xy

Thus, the equation of the ellipse is 1_22"'- 13 or 144 169

Question 12:

Find the equation for the ellipse that satisfies the given conditions: Vertices (£6.0) , Foci (£4.0)

Solution:

Vertices (16,0)  Foci (+4.0)
Here, the vertices are on the x— axis.

2 2

X Yy
. . : —+===1 . L
Therefore, the equation of the ellipse will be of the form «* 5* , where « is the semi major
axis.
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Accordingly, =6 and c=4

It is known that ¢ =b> +¢°

Hence,

=6 =b+4

=36=b"+16
= b’ =36-16
=b* =20
= b=+/20

x_2 +y——2 s l x! }’2
. .. 6 = =]
Thus, the equation of the ellipse is (\/ﬁ) or 36 20 .
Question 13:

Find the equation for the ellipse that satisfies the given conditions: Ends of major axis (43,0 ,

Ends of minor axis (0= ﬂ)

Solution:

Ends of major axis (£3,0) , Ends of minor axis (0,+2)
Here, the major axis is along the x-axis.

|‘ﬁ|\1

x2
4+

Therefore, the equation of the ellipse will be of the form &> b =

, where a is the semi major

2

axis.

Accordingly, =3 and b=2.

x2 yZ x? yl 1

. . St= e
Thus, the equation of the ellipse is 3> 2° or 9 4

Question 14:

(0,4V5)

Find the equation for the ellipse that satisfies the given conditions: Ends of major axis
+1,0)

9

Ends of minor axis (

Solution:

(0,2V5)

+1,0)

Ends of major axis , Ends of minor axis (
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Here, the major axis is along the y-axis.

2

X'y
NI . . .
b~ a , where a is the semi major

Therefore, the equation of the ellipse will be of the form
axis.

Accordingly, a=+5 and b=1.

2 2
AN SR 2 2

T e

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 (i5= 0)

Solution:

Length of major axis =26, Foci = (£5,0)

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

Therefore, the equation of the ellipse will be of the form &*  b*

major axis.

, where ais the semi

Accordingly, 2a=26=a =13 and c=5.

It is known that ¢’ = +¢°
Hence,

=13*=p"+5

=169 =b* +25
= b* =169-25
=b’ =144
—h=12

2 2 2 5

A ¥y X ¥y

. . . Eaak ==
Thus, the equation of the ellipse is 13>  12*  or 169 144

Question 16:
Find the equation for the ellipse that satisfies the given conditions: Length of minor axis 16,

Foci (0= i6)
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Solution:

Length of minor axis =16, Foci ~ (0,26)
Since the foci are on the y-axis, the major axis is along the y-axis.
5 3

A 4

Therefore, the equation of the ellipse will be of the form v , where @ is the semi major
axis.

Accordingly, 2b=16=5b=8 and c=6.

It is known that &® = 5> +¢?

Hence,
—=a’ =8 +6
=a’ =64+36
=a’ =100

= a=+100=10

2 2 2 2
x X
y LY

_+ A
Thus, the equation of the ellipse is 8° 10’ or 64 100

Question 17:

Find the equation for the ellipse that satisfies the given conditions: Foci (ﬂ’ 0) ,a=4.

Solution:

Foci (ﬂ’ 0), a=4
Since the foci are on the x-axis, the major axis is along the x-axis.
XLy

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

Accordingly, a=4 and ¢ =3.
It is known that a* =54* +¢*

Hence,
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=4 =p"+3

=16=h"+9

=b2=16-9

=b=7
2 2
XLV

Thus, the equation of the ellipse is 16 7

Question 18:

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

Solution:

It is given that & =3,c =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.
2 ¥

X 7

Therefore, the equation of the ellipse will be of the form @ »* | where @ is the semi
major axis.

Accordingly, =3 and c=4.
It is known that a* =5* +¢°

Hence,
=a’ =3 +4
—=a =9+16
=a =25

=a=5
2 2 2 2
) o x_z + }/’_2 P
Thus, the equation of the ellipse is 5° 3 or 25 9

Question 19:

Find the equation for the ellipse that satisfies the given conditions: Centre at (0.0) , major

axis on the y-axis and passes through the points (3’2) and (1=6) .

Solution:

Since the centre is at (0=0) and the major axis is on the y-axis, the equation of the ellipse will
2 2

£ Y

el _l_ EL
be of the form »* a° , where ¢ is the semi major axis.
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The ellipse passes through points (3= 2) and (Lﬁ)

Hence,
9 4
'52—"1";2—:1 .(1)
1 36

On solving equations (1) and (2) , we obtain &’ =40 and 5> =10.
2 2

Xy
—+=—=1 2,2
Thus, the equation of the ellipse is 10 40  or 4 +y =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).

Solution:

xZ y2 i

A _+_ oA
Since the major axis is on the x-axis, the equation of the ellipse will be of the form a* 5’
where @ is the semi major axis.

b

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

Hence,
16 9
-E—)*Z"*-E";*z-—l ...(l)
36 4
?‘F?:l ...(2)

On solving equations (1) and (2) , we obtain «* =52 and »* =13.

2 2

Xy
—+—=1
Thus, the equation of the ellipse is 52 13 or x° +4y’ =52
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EXERCISE 114

Question 1:

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

x? yZ

rectum of the hyperbola 16 9 B

Solution:

x2 yZ x2 yZ

The given equationis 16 9 Tor 4 3

, We obtain

On comparing this equation with the standard equation of hyperbolai.e., a* b
a=4 and b=3

2P
2 32

We know that, ¢’ =a’ +5b°

Hence,
=cl=4"+3
=% ¢’ =25

= e=15

Therefore,
(45,0)

(+4,0)

The coordinates of the foci are

The coordinates of the vertices are

Eccentricity, ¢ a 4
22699
Length of latus rectum  « 4 2

Question 2:

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

yE x?

rectum of the hyperbola 9 27 -

Solution:

2 2 ——

Y. X, 3 (@)zz

The given equationis 9 27 “or
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4

On comparing this equation with the standard equation of hyperbolai.e., @ b , we obtain
a=3 and b=+27

We know that, ¢* =a’ +5b°

Hence,
2

=2 =32 +(\/§ )

=2 =9+27

—=c'=36

) s
Therefore,
The coordinates of the foci are (0= i6)
The coordinates of the vertices are (0=i3)

L. e = £ = E = 2
Eccentricity, a 3
B E _2x27 8

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 9" —4x* =36

Solution:

The given equation is 9y” —4x’ =36
It can be written as

9y’ —4x” =36
2 2
=2 2 -1
4 9
2 2
y X
y.'l x2
On comparing equation (1) with the standard equation of hyperbola, i.e., & B , we obtain
a=2and b=3

We know that, ¢* =a’ +5b°

Hence,
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=c?=2"+3?
=ct=4+9
=" =13
=c=413

Therefore,

(0.2v13)

The coordinates of the foci are

The coordinates of the vertices are (O’ﬂ)

Eccentricity, T2 2
2 _2x9_
Length of latus rectum  « 2

9

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

Solution:

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

£ Yy
36 o4
x2 yz

x2 yl

On comparing equation (1) with the standard equation of hyperbola, i.e., a* 5> ,we obtain
a=6 and h=38

We know that, ¢ =a” +5b°

Hence,
= =6"+§
= =36+64
= c¢* =100
=c=10
Therefore,
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The coordinates of the foci are (ilO’O)

The coordinates of the vertices are (i(i,())

c 10 5
Eccentricity, a 6 3

_ 2_!)2 _2x64 64
Length of latusrectum &« 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

Solution:

The given equation is 5)° —9x” =36
It can be written as

5y —9x* =36
2 2
y¥oox
=2 __F
[%} 4
5

2 2

y X
=2 X -y (1
NG
3. 2
¥ X
5=l

On comparing equation (1) with the standard equation of hyperbola, i.e., a* b
6

ﬁ and b=2

, We obtain

a=

We know that, a’ +b” =¢°

Hence,
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Therefore,

2@}

[o,i
The coordinates of the foci are V5

[0+ )
The coordinates of the vertices are J5

)

e \ V5 ) s
HON

Eccentricity, V5

26°  2x4 45

a [ 6 ) 3
Length of latus rectum NG

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

rectum of the hyperbola 49" —16x" =784

Solution:

The given equation is 49y° —16x° =784
It can be written as
49y* —16x” = 784

49y* —16x* =784

et ] (1)
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On comparing equation (1) with the standard equation of hyperbola, i.¢., P , We obtain
a=4and b=7

We know that, a’ +b* =¢°

Hence,
= =(4)+(7)
=c?=16+49
=c? =65
=c=4/65
Therefore,

0,465 )

The coordinates of the vertices are (0’i4)

c_ 65

..e€
Eccentricity, a 4

The coordinates of the foci are (

2 _2x49_49
Length of latus rectum ¢ 4 2

Question 7:
Find the equation of the hyperbola satisfying the given conditions: Vertices (£2,0) , Foci (£3.0)

Solution:

Vertices (12,0)’ Foci (13,0)
Here, the vertices are on the ix-axis.

x2 yZ

SN .,

Therefore, the equation of the hyperbola is of the form «®> 5b°
Since the vertices are (¥2:0) z=2

Since the foci are (£3: 0), c=3

We know that, a’ +b* =¢°

Hence,
=224 =%
=b=9-4

—=h'=5
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Xy

Thus, the equation of the hyperbolais 4 5

Question 8:

Find the equation of the hyperbola satisfying the given conditions: Vertices (0,£5) , Foci (0,48)

Solution:

Vertices (0=15), Foci (0,%8)
Here, the vertices are on the y-axis.

2 2
X
Y =1

Therefore, the equation of the hyperbola is of the form @ B
Since the vertices are (0 i5), a=>5

Since the foci are (0 i8), c=8

We know that, a” +b* =¢°

Hence,
=521 =8
= b’ =64-25
= h* =39
y}! xl

Thus, the equation of the hyperbola is 25 39 h

Question 9:

Find the equation of the hyperbola satisfying the given conditions: Vertices (0,43) , Foci (0,5)

Solution:

Vertices (0=i3), Foci (0.£5)
Here, the vertices are on the y-axis.

3 2
X
Y |

Therefore, the equation of the hyperbola is of the form & b
Since the vertices are (0-+3) ,a=3

Since the foci are (0- i5), c=5

We know that, a” +b” =¢°
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Hence,
=3*+p' =5
=b>=25-9
—=h'=16

y2 xZ

L&

Thus, the equation of the hyperbolais 9 16 B

Question 10:

Find the equation of the hyperbola satisfying the given conditions: Foci (1550), the

transverse axis is of length 8.

Solution:

Foci (15’0), the transverse axis is of length 8.
Here, the foci are on the x-axis.

x2 yl

L

Therefore, the equation of the hyperbola is of the form «°> 5

Since the foci are (15,0)’ c=5
Since the length of the transverse axis is 8,
Then,

= 2a=8
=a=4

We know that, a’ +b* =¢°

Hence,
=4*4+p? =5
= bh*=25-16

—=h* =9

2 2

x ¥

Thus, the equation of the hyperbolais 16 9 B

Question 11:

Find the equation of the hyperbola satisfying the given conditions: Foci (0,£13)

axis is of length 24.
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Solution:

Foci (0.13) , the conjugate axis is of length 24
Here, the foci are on the y-axis.

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

Since the foci are (01113), c=13
Since the length of the transverse axis is 24,
Then,

=2b=24
=%b=12

We know that, a’ +b” =¢°

Hence,
=a’+122=13?
=a’ =169-144

—a’ =25

y2 x2

Thus, the equation of the hyperbola is 25 144 -

Question 12:

iB\E’O) , the latus

Find the equation of the hyperbola satisfying the given conditions: Foci (

rectum is of length 8.

Solution:

Foci (i3J§,0) , the latus rectum is of length 8
Here, the foci are on the x-axis.

x2 y?.

Therefore, the equation of the hyperbola is of the form «*> 5°

Since the foci are (ﬁ \E,o) , C= +3./5

Since the length of latus rectum is 8

Then,
2
=5 & =8
a
= b’ =4a
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We know that, ¢’ +b” =¢*

Hence,
= a’ +4a=45
=a +4a—-45=0
=a’ +9%a-5a-45=0
= a(a+9)-5(a+9)=0
= (a+9)(a-5)=0
~a=-9,5

Since a is non-negative, a =35

Therefore,
=b*=4a
= b* =4x5
= 5" =20

2 2

X .y

Thus, the equation of the hyperbola is 25 20 -

Question 13:

Find the equation of the hyperbola satisfying the given conditions: Foci (i4’0), the latus
rectum is of length 12.

Solution:

Foci (+4.0) , the latus rectum is of length 12
Here, the foci are on the x-axis.

x2 y?. =1

Therefore, the equation of the hyperbola is of the form «*> 5°

Since the foci are (i4’0), c=4
Since the length of latus rectum is 12

Then,
2
:ﬁzlz
a
= b* =6a

We know that, a’ +b* =¢°
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Hence,
=a +6a=16
=a’+6a-16=0
=a’ +8a-2a-16=0
= a(a+8)-2(a+8)=0
= (a+8)(a-2)=0
—>a=-8,2

Since @ is non-negative, a =2
Therefore,

= b’ =6a
—=b'=6x2
= h’ =12

2 2

N A
Thus, the equation of the hyperbolais 4 12

Question 14:

4
(+7,0) °73.

Find the equation of the hyperbola satisfying the given conditions: Vertices

Solution:

. e=—
Vertices (i?,(]) , 3
Here, the foci are on the x-axis.
2 2

x ¥

Therefore, the equation of the hyperbola is of the form 4*> »?

Since the vertices are (£7-0) ,a="17

. e=2
It is given that 3
Hence,
c 4
De=—=—
a 3
c 4
o>D—==
7 3
28
>c=—
3

We know that, a’ +b” =¢°
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Therefore,

= 7% 4 p* =(§T
3

=% =E—49
9
g4 _784-441
9
= b’ _2H
9

XX 9y’ _

Thus, the equation of the hyperbola is 49 343
Question 15:

(0.2v10)

Find the equation of the hyperbola satisfying the given conditions: Foci
through (2.3)

, passing

Solution:
Foci (O,i\fﬁ) , passing through (2.3)
Here, the foci are on the y-axis.
y2 x2
A
Therefore, the equation of the hyperbola is of the form «* #°
Since the foci are (O,i@) ,C= J10
We know that, ¢’ +b" =¢°

Hence,
=a*+bh* =10

=>b’=10-4’ (1)
Since the hyperbola passes through point (2.3)
9 4

From equations (1) and (2) , we obtain
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= =
a® 10-d°

=9(10-a*)-4a’ =a*(10-a*)
=90-9a° —4a’ =10a" - a'
=a'-23a"+90=0
=a'-18a"-5a>+90=0
=a’(a’-18)-5(a’-18)=0
= (a*~18)(a*~5)=0

—a*=180r5

In hyperbola, ¢ >a,ie., ¢’ >a’
Therefore,

=a’=5
=b=10—d°
= bh*=10-5
=h =5

2 2

y x _

Thus, the equation of the hyperbolais 5 5
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MISCELLANEOUS EXERCISE

Question 1:
If a parabolic reflector is 20 cm in diameter and 5 cm deep, find the focus.

The origin of the coordinate plane is taken at the vertex of the parabolic reflector in such a way
that the axis of the reflector is along the positive x-axis.
This can be diagrammatically represented as

ﬂl.
&
Al3 10)
.rfx?ﬂT i
M em
O — N S I I
[} .".W % ¢ -~.-|
",
\\\'-.. v.._i
Y
v

The equation of the parabola is of the form ¥ =dax (as it is opening to the right).
Since the parabola passes through point 4 (51 I 0)
Then,
=10° =4a(5)
=100=20a
=>a= Lol =5
20

Therefore, the focus of the parabola is (a,0)=(5,0) , which is the mid-point of the diameter.

Hence, the focus of the reflector is at the mid-point of the diameter.

Question 2:

An arch is in the form of a parabola with its axis vertical. The arch is 10 m high and 5 m wide
at the base. How wide is it 2 m from the vertex of the parabola?
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Solution:

The origin of the coordinate plane is taken at the vertex of the parabolic reflector in such a way
that the axis of the reflector is along the positive y-axis.

This can be diagrammatically represented as

i

The equation of the parabola is of the form x’ =4ay (as it is opening upwards).

5
—.10
It can be clearly seen that the parabola passes through point (2 ]

Hence,
5 2
=|2| =4a(10)
2
25 5
=g =
4x4x10 32
P
Therefore, the arch is in the form of a parabola whose equation is 8 %
When ¥ =2
=R §->< 2
8
5=
4
‘F
= R, (—
4
Therefore,

AB =2x1.118 m (approx.)
=2.236 m(approx.)

Hence, when the arch is 2 m from the vertex of the parabola, its width is approximately 2.236
m.
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Question 3:

The cable of a uniformly loaded suspension bridge hangs in the form of a parabola. The
roadway which is horizontal and 100 m long is supported by vertical wires attached to the
cable, the longest wire being 30 m and the shortest being 6 m. Find the length of a supporting
wire attached to the roadway 18 m from the middle.

The vertex is at the lowest point of the cable. The origin of the coordinate plane is taken as the

vertex of the parabola, while its vertical axis is taken along the positive Y —axis. This can be
diagrammatically represented as

] A
. |
\\ ¥ |!:|“
\\ . D B0 m
X ! e e 1
T ‘TTT":F'?;'T'"“
' s F B
R - S =
130 m
1"..

Here, AB and OC are the longest and the shortest wires, respectively, attached to the cable. DF
is the supporting wire attached to the roadway, 18 m from the middle.

100m

BC = =50m

Here, AB=30m, OC =6m and

The equation of the parabola is of the form x ' =4ay (as 1t is opening upwards).
The coordinates of point A are (50,30-6)=(50,24)

Since 4(50.24) js point on the parabola,

Then,
= (50)" = 4a(24)

5050

qd=
424
625

a=—-
24

Therefore, equation of the parabola,
625

=X =4x—xy

= 6x> =625y
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The x-coordinate of point D is 18.

Hence, at x=18
= 6(18)" =625y
_ 6x18x18

625
= y =3.11(approx.)

=¥

Therefore,
DE =3.11m
DF = DE + EF
=3.11lm+6m
=9.11m

Thus, the length of the supporting wire attached to the roadway 18 m from the middle is
approximately 9.11 m.

Question 4:

An arch is in the form of a semi-ellipse. It is 8§ m wide and 2 m high at the centre. Find the
height of the arch at a point 1.5 m from one end.

Solution:

Since the height and width of the arc from the centre is 2 m and 8 m respectively, it is clear
that the length of the major axis is 8 m, while the length of the semi-minor axis is 2 m. The
origin of the coordinate plane is taken as the centre of the ellipse, while the major axis is taken
along the x-axis. Hence, the semi-ellipse can be diagrammatically represented as

Y
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Q:u

The equation of the semi-ellipse will be of the form «
major axis

, Where a is the semi-

Accordingly,
=2a=8=a=4 and =>b=2

Therefore, the equation of the semi-ellipse is

X Yy
—+—=1Ly=0 saeld
TRl e (1)

Let A be a point on the major axis such that AB =1.5m.

Now, Draw AC L OB .
OA=(4-1.5)m=2.5m

The x-coordinate of point C is 2.5

On substituting the value of x=2.5 in equation (1) , We obtain

2 2
16 4

= y* =2.4375
= y=1.56 (approx.)

Therefore, AC =1.56m

Thus, the height of the arch at a point 1.5 m from one end is approximately 1.56 m.

Question 5:

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 the x-
axis.
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Solution:

Let AB =12cm be the rod making an angle 6 with OX and P(x,7) be the point on it such that

AP =3cm
Then,
PB=AB—- AP
=(12-3)cm
=9cm

From P, draw PO LOY and PR L OX .

""r

B

Q
X X
- -
O
LA'S
APBQ; cosO = i 0
In PB 9
AJiDRA;simE’:ﬂ:Z
In P4 3
Since, sin’@ +cos’ 0 =1,
2 5 2
55
HkE
x2 5
=2 42 o
81 9
2 2
CARER J

Question 6:

Find the area of the triangle formed by the lines joining the vertex of the parabola X' =12y to

the ends of its latus rectum.
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Solution:
The given parabola is x* =12y .

On comparing this equation with x" =4ay  we obtain 4a=12=a=3
Therefore,

The coordinates of foci are = 5(0:3)
Let AB be the latus rectum of the given parabola.

The given parabola can be roughly drawn as

b
Qi 0)
1“,.

At y=3

o =173}

= x’ =36

= x =16
Hence,

The coordinates of A are (—6’3) , while the coordinates of B are (693)

Therefore, the vertices of AAOB are O(O’O)A(*GJ) and B (6,3)
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ar(AAOB) = %‘0(3—3)+(—6){3 —0)+6(0—3)|unit’

= %‘(—6)(3)+ 6(—3)|umf:

=l\—18—18\ unit’
2

- l\—Bﬁ\umﬁ
2

= l x 36 unit’
)

=18 unit’
Thus, the required area of the triangle is 18 unit®.

Question 7:

A man running a racecourse notes that the sum of the distances from the two flag posts from
him is always 10 m and the distance between the flag posts is 8 m. Find the equation of the
posts traced by man.

Let A and B be the positions of the two flag posts and © (%.7) be the position of the man.
Accordingly,

PA+PB=10.
We know that if a point moves in a plane in such a way that the sum of its distances from two
fixed points is constant, then the path is an ellipse and this constant value is equal to the length

of the major axis of the ellipse.

Therefore, the path described by the man is an ellipse where the length of the major axis is 10
m, while points A and B are the foci.

Taking the origin of the coordinate plane as the centre of the ellipse, while taking the major
axis along the x-axis, the ellipse can be diagrammatically represented as
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X A
.

— + —
The equation of the ellipse will be of the form «*> »* , where « is the semi-major axis

Accordingly,
=2a=10

==a=>5

Distance between the foci
=2c=28
=S

On using the relation ¢ =va’—b* | we obtain

= 4=v25-b°
=16=25-b"
=5 =25-16
=b’=9
=bh=73
x2 yl
. N el
Thus, the equation of the path traced by the manis 25 9

Question 8:

An equilateral triangle is inscribed in the parabola ¥* =4ax where one vertex is at the vertex
of the parabola. Find the length of the side of the triangle.

Solution:

Let AOAB be the equilateral triangle inscribed in the parabola y* =4ax,
Let AB intersect the x-axis at point C.
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M

(k. 2Jai)
A

L (llu F

Y. 8
(&, -2Juk)
Let OC=k
From the equation of the given parabola, we have
=y’ =dak
= y=+2ak

(k’ 2\/5) and (k’ _2ﬁ)

Therefore, the respective coordinates of points A and B are

Hence,
AB=AC+CB
=2Jak +2\ak
= 4Jak

Since, AOAB is an equilateral triangle,
= 04’ = 4B’
= 0C* + AC* = AB’

Therefore,
=3 +(2\/§)2 = (4@)2
= k* +4ak =16ak
= k* =12ak
=sik=1324
Hence,

AB = 4Jak = 4Jax12a
— 4124°

= S\Ea

Thus, the side of the equilateral triangle inscribed in the parabola ¥’ =4ax is 83a.

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

When you learn math
in an interesting way,
you never forget.

25 Million 100K+ 20+ Countries
Math classes & Students learning Present across USA, UK,
counting Math the right way Singapore, India, UAE & more.

Why choose Cuemath?

"Cuemath is @ "Cuemath is great “| appreciate the effort
valuable addition to because my son has a that miss Nitya puts in
our family. We love one-on-one interaction to help my daughter

solving puzzle with the teacher. The understand the best
cards. My daughter instructor has developed methods and to

is now visualizing his confidence and | can explain why she got a
maths and solving see progress in his work. problem incorrect.
problems One-on-one interaction She is extremely
effectively!” is perfect and a patient and generous
great bonus.” with Miranda.”
- Gary Schwartz - Kirk Riley - Barbara Cabrera

Get the Cuemath advantage

Book a FREE trial class


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

	Button2: 
	Button1: 


