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Chapter 11: Conic Sections

NCERT Exemplar - Class 11 - Maths

Exercise - Page 202 - Textbook page 202

Question 1
Find the equation of the circle which touches the both axes in first quadrant and whose radius is a.

Solution

The circle touches both the x and y axes in the first quadrant and the radius is a.

Y - Axis

X - Axis

0 (0,0)

For a circle of radius a, the centre is (a, a).

The equation of a circle having centre (h, k), having radius as r units, is
(x—hy?+(y-k?>=r
Therefore, the equation of the circle becomes (x — a)? + (y — a)% = a2

x2—2ax+a’+y?—-2ay+a?-a?=0

x2—2ax+y2—2ay+a’=0
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dat ' a(l—tz)

2. Show that the point (x, y) given by x =

lies on a circle for all real values of t such that —1 < t £1 where a is any given
real numbers.

Given
2at a(1—1t?)

TlreY T s
Squaring both the equations,
, 2at ]2 ,  [a(1=1%) ?
T = = |—
1+t2 1+ t2
Adding both the equations,
2,32 2rq 4207
X%+ y? = 43°t +a (1—1t=)
(1+1t2)2 (1+12)2
Taking LCM and simplifying we get
a?(4t>+ (1 —-t7)%)
B (1+12)2
aZ(4t>+ 1 +t* —2t%))
B (1 +12)2
a?(2t?+1+1t%)
T (1+12)2
a’(1+1t2)?
(1+12)2
:az

Therefore x*+y*= a2

The equation of a circle having centre (h, k), having radius as r units, is
(x—=h)*+(y—k)?*=r

Centre = (0, 0) Radius = a units

Hence proved.

Question 2

2at a(l—t?) _
and y = ——  lies on a circle for all real values of
1+4+¢2

1+ ¢2
t such that —1 < t < 1, where a is any given real number.

Show that the point (z,y) given by z =
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Solution

4a*t? + a®(1 — t*)?
1 +)?

Substitute and compute 22 + y? = = a?. Hence the point lies on the circle

22 42 = a.

Question 3
If a circle passes through the point (0, 0) (a, 0), (0, b) then find the coordinates of its centre.

Solution
The equation of a circle having centre (h, k), having radius as r units, is

(x=h)Z+ (y —k)Z=r?

(0,b)

(0,) £

Putting the values of given co-ordinates in the above expression,
(0,0)

(0-h)2+(0-k?2=r?

h2 + K2 = 12

(a, 0)

(@a-h?2+0-k?2=r?
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a2+h2-2ah+k?=r2— (1)
(0, b)

(0-—h)2+(b-k?2=r?

h? + b? + k? — 2bk = r2 ——- (2)

On solving equations (1) & (2), respectively,

a(@-2h)=0
b(b-2k)=0
So,a=0o0r2h

b = 0 or 2k respectively.

Since the circle passes through the centre (0, 0), so the co-ordinates are

a=2h,h=al/2
b =2k, k=Db/2

The co-ordinates of the centre are (a/2, b/2)

Question 4

Find the equation of the circle which touches x-axis and whose centre is (1, 2).

Solution

Since the circle has a centre (1, 2) and also touches x-axis.

Radius of the circleis, r=2

The equation of a circle having centre (h, k), having radius as r units, is

(x=h)?+ (y - k)Z=r?

So, the equation of the required circle is:
(x=1)%+(y - 2)* =2
=>x2—2x+1+y2—4y+4:4

=>x2+y2—2x—4y+1:0
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The equation of the circle is X2 + y2 —-2x—-4y+1=0.

Question 5

If the lines 3x - 4y + 4 = 0 and 6x — 8y — 7 = 0 are tangents to a circle, then find the radius of the circle.

Solution

Given both lines are parallel & tangent to the circle.
Then distance between these two lines must be the diameter of the circle.
Lines:
3x-4y+4=0
3x - 4y - 3.5 = 0 (Equating the co-efficient of the equation)
le—pl

Distance (between 2 || lines) = (v‘ahbz) for the two given equations,
axt+by+c=0&ax+by+p=0

|4—{—3.5]|) 7.5 7.5
. § ey T _— = T = 1.5 -
Distance = (w'3'+(—412 = (v9+1b) 5 units

Diameter 15

Radius= 2 2
=0.75 units.
Hence, the radius of the circle is 0.75 = 3 units.

Question 6

Find the equation of a circle which touches both the axes and the line 3x — 4y + 8 = 0 and lies in the
third quadrant.

Solution

As the circle lies in third quadrant, then the centre is (-g, -a).
Perpendicular Distance (Between a point and line) = /3%, +by, +¢|
.. . laZ+b?
Whereas the point is (X1.¥1) and the line is expressed a5 ax + by+c=0
The line which touches the circle is 3x—-4y+8=0, which is a tangent to the circle.

The perpendicular distance = a units (radius of the circle)
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Y - Axis

(0,00  X- Axis

lax, + by, + c|
a fr

vaz + b2
|3(—a) — 4(—a) + 8|
a:
V32 + 42
| —3a+4a+ 8|
a:
V9 + 16
la + 8|
a:
V25
at+ig
a:
5
La=a+8
a=>2

Co-ordinates of the centre of the circle = (-2,-2)

Since, the equation of a circle having centre (h, k), having radius as "r" units, is
(x=h)+ [y —k)? = r?

(= (-2 + (v = (-2))= 22

(x+2P+ (y +2)2 =4

X+ AX+A4+yi+Ay+4-4=0

X+y +4Ax+4y+4=0

The equation of the given circle is x* + y? + 4x + 4y + 4 = Q.

The equation of the given circle is x2 + y2 + 4x + 4y + 4 = 0.
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Question 7

If one end of a diameter of the circle x? + y2 - 4x - 6y + 11 = 0 is (3, 4), then find the coordinate of the
other end of the diameter.

Solution

Given equation of the circle,

x2—4x+y2—6y+11=0

x2—4x+4+y2—6y+9+11—13=0

the above equation can be written as
X2—2@2)x+22+y2-2@3)y+3%2+11-13=0

on simplifying we get

(x=2)%+(y-3)*=2

(x=2)%+(y - 3)* = (V2)°

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x=h)Z+(y - k)Z=r?

We have centre = (2, 3)

The centre point is the mid-point of the two ends of the diameter of a circle.
Let the points be (p, q)

(p+3)2=2and (q+4)2=3

p+3=4&q+4=6

p=1&qg=2

Hence, the other ends of the diameter are (1, 2).

Question 8
Find the equation of the circle having (1, -2) as its centre and passing through 3x + y = 14, 2x + 5y =18
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Solution

Solving the given equations,

2X+5y =18 .............. 2
Multiplying the first equation by 5, we get

15x + 5y = 70....... 3

Subtract equation 4 from 3 we get

13 x =52,

Therefore x =4

Substituting x = 4, in equation 1, we get
3(4)+y=14

y=14-12=2

So, the point of intersection is (4, 2)

Since, the equation of a circle having centre (h, k), having radius as r units, is

(x—h)y+(y-K?=r

Putting the values of (4, 2) and centre co-ordinates (1,-2) in the above expression, we get

(4-1)%+@-(2)*=r"
32 442 = 2
r°=9+16=25

r =5 units

So, the expression is
(x—1)%+(y—(-2)*=5°

Expanding the above equation we get
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x2—2x+1+(y+2)2:25
2 2 -
Xc—=2x+1+y“+4y+4=25
x2—2x+y2+4y—2020

Hence the required expression is X% — 2X + y2 +4y—-20=0.

Question 9

If the line y = V3x + k touches the circle x2 + y2 = 16, then find the value of k.
Solution

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x—h)P+(y—kP?=r?

(x—0)*+(y—0)* = 4*

Perpendicular Distance between a point (0, 0) & the line

v=1V3x+ko V3x—y+k=0

Perpendicular Distance (Between a point and line) =

Whereas the point is (x1, y1) and the line is expressed asax+ by +c=0
(V3 + D+ (k) g ki

D = I|'_ E 1.‘.'I3.2+b2
3+1 4
[(V3)2+ 12 v v
X_ 4
2 (Radius = 4, Given)

k=28
Hence, the required value of kis 8.

Hence, the required value of k is 8.

Question 10

Find the equation of a circle concentric with the circle X2 + y2 - 6x + 12y + 15 = 0 and has double of its
area.

Solution
Given equation of the circle is

X2 —6x+y2+12y+15=0
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The above equation can be written as
X2—2@)x+32+y2+2(6)y+62+15-9+36=0
(x=3)%+ (y-(-6))*~30 =0

(x=3)% + (y-(-6))” = (V30)?

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x=h)Z+ (y —k)Z=r?

Centre = (3,-6)

Area of inner circle = Tir? = 22/7 x 30 = 30 Tt units square
Area of outer circle =2 x 30 11 = 60 11 units square

So, r? = 60 Tt

r? = 60

Equation of outer circle is,

(x=3)% + (y - (-6))* = (V60)*
x2—6x+9+y2—12y+36:60

X2 — 6x +y2 +12y +45 - 60 = 0
x2—6x+y2+12y—15=0

Hence, the required equation of the circle is X% — 6x + y? + 12y — 15 = 0.

Question 11

If the latus rectum of an ellipse is equal to half of minor axis, then find its eccentricity.

ExameElite - examelite.com Page 10 of 35



ExamElite - Textbook Solutions examelite.com

Solution

2 2
Equation of an ellipse = % +==1
Whereas .

2b
Length of latus rectum = -

Length of minor axis = 2b

ki
bZ

50,

2b  2b?

2 T{Giuen]
Ab = 2b?
2b*—ab=0
b(2b-a)=0
So,b=0ora=2b
b? =a’(1-e?)

b? = (2b)* (1-€?)
b? = 4b* (1 - &)

1
1—e*=-
4
3
2 _ _
© =3
V3
)

I
Hence, the eccentricity |5“'?
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Ab = 2b?

2b’—ab=0
b(2b-a)=0
So,b=0o0ra=2b

b? =a’(1-e?)

b? = (2b)? (1 -e?)

b? = 4b% (1 - e?)

On rearranging we get

1
1—e*=-
4
3
2_2
=3
V3
g =—
2

—

. . /3
Hence, the eccentricity |s"'?

Question 12

Given the ellipse with equation 9x? + 25y2 = 225, find the eccentricity and foci.
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Solution

We know that equation of an ellipse is

Also we have, .
Length of latus rectum = %
Length of minor axis = 2b
9% + 25y% = 225

Dividing the above equation by 225,
2 2

¥

—+—=1

256 9

The above equation can be written as
X2 },2

? + ? =1

From the above equation we have,
a=5b=3
b? =a? (1 - e?)

32=5%(1-¢&?
On rearranging we get
9 2
LT 9
2
e =1-%
Taking LCM and simplifying we get
, 16
T
4
=%
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32=52(1-¢%)
On rearranging we get
9 2
2517 *;
2
ec=1-— E
Taking LCM and simplifying we get
, 16
© =3
4
=%

We know foci = (ta e, 0)

(5 x2,0) = (+4,0)

Hence, the eccentricity is 4/5 and foci is (4, 0).

Question 13

If the eccentricity of an ellipse is 5/8 and the distance between its foci is 10, then find latus rectum of
the ellipse.

Solution

We know that equation of an ellipse
2y
—+ bz = 1,

Also we have

Length of latus rectum = 267

Length of minor axis = 2b :

E=§

We know that foci = (ta e, 0)
Given that distance between foci = 10

2ae =10

5
2><a><§= 10
a=2=8
b? =a‘(1-e?)

s-o(o-(0)
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)

On simplifying we get

2b?
Length of Latus Rectum = a

Hence, the length of latus rectum is 9.75 units.

=2><E'§=9.?5

Question 14

Find the equation of ellipse whose eccentricity is 2/3 , latus rectum is 5 and the centre is (0, 0).

Solution

We know that equation of an ellipse

Also we have,
x
Length of latus rectum = zb”
a
Length of minor axis = 2b

Given

2
e=3
b?=a%(1-e?) ... 1 .
Length of Latus Rectum =% =5
b’=25a........2

Now by substituting the values in equation 1 we get

~25a = a’ (1 —G]z)

On simplifying and rearranging we get

25a = 2(1 4)
od = 4d 9
5
25a = 2(—)
d d 9
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22.5a=5a’
5a’-22.5a=0
S5ala—4.5)=0

a = 0 {Not Possible, as the length of latus rectum is 5 units} or 4.5 = 9/2

Now by substituting the values in equation 2 we get
45

b*=25%x45=1125= "

Again we have equation of an ellipse
2 z

2 |y
_+§=1

= a2

By substituting this values we get

2 2

X y

SR

2 4

4x*  4y?
S A

81 45

2 2

“Equation of an ellipse isq’gi1 +¥ -
Question 15

Find the distance between the directrices of the ellipse x%/36 + y2/20 = 1

ExameElite - examelite.com

examelite.com

Page 16 of 35



ExamElite - Textbook Solutions examelite.com

Solution

We know that equation of an ellipse

xZ 2

+i= L
Also we have Length of latus rectum = 2b*
Length of minor axis = 2b :
b?=a%(1-e%) ... 1
Now by substituting we get
2 2

- 7t ? ;=1
(v36)" (v20)

2 2
: + Y =1
(6)*  (245)?
From equation 1, we have
20=36(1-¢€%
On rearranging we get

20 .
36

. . a
Directrices =+= 2a 26

= _—— =
Distance between directrices = e = 18

3
Hence the distance between directrices is 18 units.

Question 16
Find the coordinates of a point on the parabola y2 = 8x whose focal distance is 4.

Solution

We know that equation of an ellipse is y2 = 4ax,

Also we have length of latus rectum = 4a
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Now by comparing the above two equations,
4a =28

Therefore

a=2

y2=8x2=16

y=x4andx=2

Hence the co — ordinates are (2, 4) and (2, -4).

Question 17

Find the length of the line-segment joining the vertex of the parabola y2 = 4axand a point on the
parabola where the line-segment makes an angle q to the x-axis.

Solution

We know that equation of an ellipse is y* = 4ax,
Also we have

Length of latus rectum = 4a

Let the point on parabola be (i, j)

From the figure, slope of OP =tang = J

j = itanf ]

Squaring the above equation on both sides we get
j? = itan’0 4

i?=4ai ... 2
0P = /i 12

By substituting the value of j then we get
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Squaring the above equation on both sides we get
j? = *tan’0 4

i = 4ai ....... 2
0P =2+

By substituting the value of | then we get
OP =./i2 + (itanB)2

(50 29 on
Vi% +i%tan?6

Taking i* common we get

= /i2(1 + tan26)

We know that

1 + tan®0 = Sec?0

_ Jf5ec?®

The above equation can be written as
= iSecB

Now by equating the equations 1 and 2 we get
4ai = i*tan®6

On rearranging we get

i“tan0 — 4ai =0

Taking | common

i(itan’8—4a) =0

i =0 which is not Possible

Or
itan’f—4a =10
43
1 fr
2
tall B Ada d.-:"s{l".nq'zﬂw"l
. 4a
1 e
tan<o
. da 4axCostBx1
Now OP =iSecB = oz X Sech = Sn26nComs 4aCotBCosech

Hence, the length of line segment is 4aCotBCosecBunits.

Question 18

examelite.com

If the points (0, 4) and (0, 2) are respectively the vertex and focus of a parabola, then find the equation

of the parabola.
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Solution

Given

Vertex = (0, 4) Focus = (0, 2)

So, the directrix of the parabolaisy =6,

Since, distance of (x, y) from (0, 2) and perpendicular distance from (x, y) to
directrix are always equal.

Using Distance Formula & Perpendicular Distance Formula,

Perpendicular Distance (Between a point and line) is
|ax, +by, +c|

= y‘lm

Where the point is (xi, y1) and the line is expressed asax+ by +c=01.e..,
Xx(0)+y—6=0&(x, V)

Distance between the point of intersection & centre

We know distance formula = \fI(X:z —%X1)2+ (Y2 — V1)’

Now by substituting the values we get
[x(0)+y(1)—6] y—6

V(=02 +(F-22) - ——

V02 +(—12) 1

v—6
Squaring both the sides,

2
VG=02+GF-2?] =-6?
Xy -dy+4=y*-12y +36
X2 +8y—32=0
Hence, the required equation is x* + 8y — 32 = 0.

Question 19

If the line y = mx + 1 is tangent to the parabola y2 = 4x then find the value of m.
Solution

Given equations are,

y=mx+1&y2=4x

By solving given equations we get

(mx + 1)2 = 4x

Expanding the above equation we get
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2

m2x2 + 2mx + 1 = 4x

On rearranging we get

2%2 + 2mx—4x+1=0

m
m+x%+x (2m—4)+1=0

As the line touches the parabola, above equation must have equal roots,
Discriminant (D) =0

2m-4)2-4m? (1)=0

Am2 - 16m+ 16 —4m2 =0

-16m+16=0
-m+1=0
m=1

Hence, the required value of mis 1.

Question 20
If the distance between the foci of a hyperbola is 16 and its eccentricity is V2, then obtain the equation
of the hyperbola.
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Solution

We know that equation of Hyperbola

Also we have foci = (ta e, 0)
Given distance between foci is 2ae = 16
e=1y2
2xaxy2=16

16 8

b?_ — az {EE _ 1}
b? = (+2) (V2) - 1)
=32(2-1) =32

~ Equation is Xy _ 1

3z 3z

Question 21
Find the eccentricity of the hyperbola 9y? - 4x? = 36.

Solution
Given
9y? - 4x* =36
Dividing the above equation by 36, we get
FE XE
T —— =1
4 9
The above equation can be written as
2 2
Ve X
sz 2= 1
2° 3 I
We know that equation of Hyperbola=;— 1z = 1

Now by comparing the equations, we get
a=2andb=3

b? =a’ (e?-1)

32 =(2)[(e)* - 1)]
9=4(e?-1)
ef—1= 2
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},2 XZ
PRI .
We know that equation of Hyperbola = ::—z - z—z =1
Now by comparing the equations, we get
a=Z2andb=3
b? = a? (e?- 1)
37 =(2)*[(e)* - 1)]
9=4(e-1)
9
2
ec—1= E
el =1+ 2 = B
4 4
V13
e=7

—

Hence, the eccentricity of given hyperbola is ¥12
2

Question 22
Find the equation of the hyperbola with eccentricity 3/2 and foci at (+ 2, 0).
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Solution

Given

e =—
2

We have foci=(xae, 0)=(x2,0)
Therefore thg hygerbola lies on x — axis,

. . X ¥
Equation Is it
Givenae=2
> 2
W — =
73
4
a=-—
3
b’=a’(e?-1)
2 2
IR
3 2
16 (9 1) 16 20
= —|— _ — x e
9 \4 9 4 9
%2 y2
Equation is ¢ z—m=1
9x? 9y? ° ’
BE———
16 20 i .
Hence, the required equation is x> _w _ 4
16 20
%2 y2 B
Equation is B —m=1
9x? 9y? *° ’
S a——
16 20 . .
Hence, the required equation is il& — % =1

Long Answer type:

Question 23
If the lines 2x — 3y =5 and 3x - 4y = 7 are the diameters of a circle of area 154square units, then obtain
the equation of the circle.

Solution

Since, diameters of a circle intersect at the centre of a circle,
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Solving the above equations,
Multiplying equation 1 by 3 we get
6x —9y =15

Multiplying equation 2 by 2 we get

6X — 8y = 14
y=1
y=-1

Putting y = -1, in equation 1, we get

2x—-3(-1) =5
2x+3=5
2x =2

x=1

Coordinates of centre = (1,-1)

Given area = 154

Area = Tir? = 154

2217 x r? = 154

r? = 154 x 7/22

r =7 units

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x=h)Z+(y - k)Z=r?

(x=17+ (- (1)*=7

x2—2x+1+(y+1)2=49
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x2—2x+1+y2+2y+1—49:o
x2—2x+y2+2y—47:0

Hence the required equation of the given circle is X2 — 2X + y2 +2y—-47=0.

Question 24
Find the equation of the circle which passes through the points (2, 3) and (4, 5) and the centre lies on
the straight liney -4x+3=0.

Solution

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x=h2Z+(y-K2=r2....... 1

Substituting (2, 3) & (4, 5) in the above equation, we get
(2-h)2+@-k?2=r2

4-4h+h%+9+k>%—6k=r2

h?—4h+k®—6k+13=r% ............. 2

(4—-h)2+(5-k?=r2

16 —8h + h? + 25 + k? — 10k = r?

h>—8h+k?—10k+41=r> .......... 3

Equating both the equations 2 & 3, as their RHS are equal, we get
h? — 4h + k? — 6k + 13 = h® — 8h + k? — 10k + 41

On simplifying we get

8h—4h + 10k — 6k =41 - 13

4h + 4k = 28
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Solving equations 3 and 4 simultaneously,
h+k=7

-4h +k=-3

Subtracting both the equations, we get

5h =10

Putting h =2 & k =5 in equation 2,
h? — 4h + k% — 6k + 13 = 12

22 - 4(2) +5%-6(5) + 13 =12
4-8+25-30+13=r2

2 =4

r = 2 units

Putting the values of h=2, k =5 & r = 2, respectively in equation 1,
(x—h)?+(y—k)?=r°
(x—2)*+(y—-5)"=2°

X2 —4x+4+y?>—10y +25=4

x2 — 4x +y? — 10y + 25 =0

Hence, the required equation is X% — 4x + y — 10y + 25 = 0.

Question 25
Find the equation of a circle whose centre is (3, —1) and which cuts off a chord of length 6 units on the
line 2x - 5y + 18 = 0.
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Solution

Given equation of the chord is,
2X—5y+18=0........... 1
Sy = 2x + 18
2 18
Y=gty
As we have, y=mx+C
Where, m is the slope of the line,

2
m=-
5

Slope of the line perpendicular to the chord,

5
m=—-—-
2

As the product of slope of perpendicular lines = -1,
y-yi=m (X-Xi)

5
y- (D =-2(x-3)

2y+2=-5x+15
Sx+2y=13 ... 2[Equation of line passing from centre and cutting the
chord]

Solving both the equations,

2x—5y=-18 & 5x+ 2y =13

Multiplying the equation 1 & equation 2 by 2 & 5 respectively, we get
Ax— 10y =-36

25x+10y =65
29x=29
=1
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4x— 10y =-36

25x+10y =65
29x=29

x=1

2(1) -5y =-18

2—-5y+18=0
Sy =20

y=4

Point of intersection at chord and radius = (1, 4)
Distance between the point of intersection & centre

Distance formula = \fI(X:z — %)%+ (Y2 — ¥ )

_ J(l —3)2+ (4—(-1)°

=J(—2)2+ (4+ 1)2
J4 +(5)?

=V4+25

=V29 units

Using Pythagoras Theorem,

(Hypotenuse)2 = (Base)2 + (Perpendicular)2
= (3)%+ (v29)2=29 +9

=38

Hypotenuse = V38 units (radius)

Since, the radius bisects the chord into two equal halves,

Since, the equation of a circle having centre (h, k), having radius as r units, is

(x=h)?+(y - k> =r?

(x=3)? + (y — (-1))? = (V38)?

X2 —6x+9+(y+1)2=38

X2 —6x+y2+2y+1+9-38=0

x2—6x+y2+2y—28=0
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Hence, the required equation of the circle is X% — 6X + y2 +2y-28=0.

Question 26

examelite.com

Find the equation of a circle of radius 5 which is touching another circle X2 + y2 -2x -4y -20=0 at (5,

5).

Solution

Given x2—2x+y2—4y—2020

x2—2x+1+y2—4y+4—20—5:0

(x—1)2+(y-2)?2=25

(x—1)%+(y-2)* =5

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x—h)?+ (y - k)Z=r?

Centre = (1, 2)

Point of Intersection = (5, 5)

It intersects the line into 1: 1, as the radius of both the circles is 5 units.

Using Ratio Formula,

m,X, + M,X; mM,y,+ m,y,
m, +m, = m;+m,
Ratio = m1: m;
Assuming the co-ordinates of the centre of the circle be (p, q)
m, X, + m, X,
T om, +m,

¢ m,y, + m,y,;
m, +m,

Now by substituting the values we get
(Dp+(1)1 p+1 .

1+1 2
1(q)+1(2)_q+2_5
1+1 2
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p+1=10,9+2=10
p=9&qg=8

Co-ordinates = (9, 8)

Therefore the equation is,
(x=h)?+(y - k)Z=r?

(x—9)* + (y - 8)* = 5%

x% —18x + 81 +y2 — 16y + 64 = 25
x% —18x +y2 — 16y + 145 - 25 =0
x2—18x+y2—16y+120=0

Hence, the required equation is X% — 18x + y — 16y + 120 = 0.

Question 27
Find the equation of a circle passing through the point (7, 3) having radius 3 units and whose centre
lies on the liney = x - 1.

Solution

Since, the equation of a circle having centre (h, k), having radius as r units, is
(x— h)2 +(y— k)2 = r2Centre lies on the line i.e., y=x-1,

Co — Ordinates are (h, k) = (h, h—-1)

(x=h)?+(y - k> =r?

(7-h)?+@-(h-1)>=3°

49+h?—14h+ (3-h+1)2=9

On rearranging we get

h? — 14h + 49 +16 +h> ~8h -9 =0

2h? —22h +56 =0

h2_-11h+28=0
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h2—4h-7h+28=0
h(h-4)-7h-4)=0
(h=7)(h-4)=0

h=7or4

Centre = (7, 6) or (4, 3)
(x—h)2 + (y — k)2 =r2

Equation, having centre (7, 6)
(x=7)%+(y-6)* =3

X2 —14x + 49 +y2 - 12y +36 -9 =0
x2—14x+y2—12y+76:0
Equation, having centre (4, 3)
(x—4)% + (y — 3)2 = 32

X2 —8x+16+y2—6y+9-9=0
X2 —8x+y?—6y+16=0

Hence, the required equation is X% — 14x + y2 —-12y+76=0o0r X% — 8x + y2 -6y +16=0.

Question 28
Find the equation of each of the following parabolas

(a) Directrix x = 0, focus at (6, 0)
(b) Vertex at (0, 4), focus at (0, 2)

(c) Focus at (-1, -2), directrix x -2y +3 =0
Solution

(a) The distance of any point on the parabola from its focus and its directrix is same.

Given that, directrix, x = 0 and focus = (6, 0)
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If a parabola has a vertical axis, the standard form of the equation of the parabola is (x — h)2 =4p (y -

k), where pz 0.

The vertex of this parabola is at (h, k).

The focus is at (h, k + p) & the directrix is the liney =k — p.
As the focus lies on x — axis,

Therefore the equation is y2 = 4ax or y2 = -4ax

So, for any point P(x, y) on the parabola

Distance of point from directrix = Distance of point from focus
X2 = (x — 6)2 + y2

x2=x2—12x+36+y2

y2—12x+36=0

Hence the required equation is y2 —12x+36=0.
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(b) Given Vertex = (0, 4) & Focus = (0, 2)

We know the distance between the vertex and directrix is same as the distance
between the vertex and focus.

Directrixisy—6=0

For any point of P(x, y) on the parabola

Distance of P from directrix = Distance of P from focus

Perpendicular Distance (Between a point and line) = %

Where the point is (X3, y1) and the line is expressed as ax iab;bJr c=0ie..,
X(0)+y—6=0& point=(x, y)

Distance between the point of intersection & centre

Distance formula = VI[:XZ —X1)2+ (y: —y1)° (between (x, y) & (0, 2))
[0(x) + (Ly— 6]

=J(x—0)2+ (y— 2)2
N (- 02+ (y—2)?)
F_E f
— =x?+y?—4y+4

Squaring both the sides,
X+yl-dy+4=(y—6)
ryi-dy+4=y'-12y+36

x> +8y—32=0

Hence, the required equation is x> + 8y —32 = 0.
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(c) Focus = (-1, —2), directrixisx—2y+3=0

For any point (x, y) on parabola, the distance from focus to that point is always
equal to the perpendicular distance from that point to the directrix,
Perpendicular Distance (Between a point and line) = w

Where the point is %1-¥1) and the line is expressed asvas;(z:blzzw +c=0i.e..,
X-2y+3=0and point=(x, y)

Distance between the point of intersection & centre

Distance formula = xfI(Xz %02+ (¥, —y1)?
|1(x) + (—=2)y + 3|

_ i 2 — 72
o VDT G- D)
x—2y+3l 5 ;
NS =J((x+1)2+ (y+2)2)
x—2y+3_I 5 5

Squaring both the sides,

A B N (S R

(x— 2y + 3)®
5

X+ +9-Axy +6x-12y =5 [X* + 2x+ 1+ y* + 4y + 4]

X2+ 4y? + 9 - dxy + 6x- 12y = 5x* + 10x + 5y* + 20y + 25

A2 +y? +Axy + 4x+ 32y + 16 =0

Hence the required equation is 4x* + y* + 4xy + 4x + 32y + 16 =0

=x+1)*+(y+2)?
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