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Circles Ex 24.1 Q1(i)
The general equation of circle is (x - a)2 +(y - b)z =r?
where(a, b)are centre and r is radius
o (x+2P+fy-3)° =47
= (x+2)°+({y-3)°=16

Circles Ex 24.1 QI(ii)

5

The general equation of circle is (x - a)2 +(y = b)2 wre

where(a, b)are centre and r is radius

From (4)
2
(x -3)°+(y-b)° = (-Ja"’ +b2)
= x?-2ax +a%+y?-2bx + b% = 3% + b?

= x?+y?-2ax-2by =0



Circles Ex 24.1 Q1(iii)
The general equation of circle is E:x - a}z +* {y - b}z =2 . {A]

where(a, b)are centre and r is radius

From [A}
-0+ (y +1)* = 2
= x2+y2+2y+1=1
= x*sy*s2y=0
Circles Ex 24.1 Q1(iv)
The general equation of circle is E:x - 3]2 + {y - b]z -r? ... 08¢ {A}

where(s, b)are centre and r is radius

From [A}
[x - ac.‘os:x]z +{y - asin I::::i2 =g
= xz—Ear:r::sax+y2—Easi.rracy+az{co32c:+sin2ac)=az
= ¥ #y?-2acosax - 23sinay =0
Circles Ex 24.1 Q1(v)
The general equation of cirde is fx-a)° + (- 5)° = r% v {4)

where {a, bjare centre and r is radiug

From {:ﬁ.]
2
e =af + (y=a)" - (Vo)
= x2-23x+az+y2-23y+aznzaz
= x2+y2—Eax—an=El
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The general equation of crde is [v - ;.-:|2 +[y - t-f -t
or x4y - far -2hy + S 4+ b? =t )

Where :.a,b] I the centre and r be the radius of the drcle.

[ (x-1ry?-a

= {x—1}2+[y-uf-22
Comparing with [A] we gat,
[1.0] is the centre

215 the radius

[||] [« + Ef +y+ 1:]2 =0

= I}c+5]2+{1-'+].]2=3z
Comparing with &), we get
centre = I—S-,—].}

radius = 3

i) x® +y* -4x +6y -5

= {x2—4x+4]+:y2+6}-'+9]=5+4+'E|
= fw-2Pefy+ 3" - [38)
Comparing with &), we get

centre = (2, —3}

radius = 342

[lu:|x2+5r2—x+2:,'=3
1 1
= [xz—x+I]+[:r'2+2y+l]=3+z+l
W2 -
= [x-l| +:y+l}2=[£]
2) 2
Comparing with {ﬁ'.:, we get

centre = - , —1]
2 ’

radius = E
&
Circles Ex 24.1 Q3
We know that the equation of circle whose centre in [aJ .":,l] and radius r is
(-t ly - 0) = 2 )

Wwe have centre = (1, 2)
- 0% +fy -2 =r2 L f2)

Also, circle passes through [4,6)

(4-1)° + (6 -2)° = r2
= 9+16 =r°
= r==5

Thus, equation of required circle in
2 .
[x-1)"+ (v -2) =57
ar

X2+y2—2X—4y—2EI=EI
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The given equations of lines are

X+3y =00, (1)
Zx =Ty =0 (2)
X+y=-1.. (=)
X=2y=—4 [4)
The general equation of circle with centre [ajb] and radius r is
(r-af oy -0 =2 ()

centre of (A} is the point of intersection of {iii) & fiv)
. centre= (-2, 1)
- fA)

= [x+2]2+{y—1]2=r2.........[.B]

Also, {A) passes through point of intersection of {1)& (2], that is through P = {0, 0)

22+[—1]2=r2 = r=.5

Thus, the equation of required circle is
[X+2]2+[y—1]2=5
ar
X2+y2+4x—2y =0
Circles Ex 24.1 Q5

The genral equation of drcle, with centre {a,b) and raditusr in

(-af +{y =2 A

Mo,
According to the question

centre = (0, &) and radius = 4

- {4
= (x-0)° +fy-6)° =42

= x24y2 12y +20=0

Circles Ex 24.1 Q6
The equation of two diameters of the circle (x —3]2 +(¥ —bf =r . [ A)
IS 2% +y=6..........[1)
Bx+2y =4 ... (2)

The point of intersection of {l] & {2} isC = {Ei, —1[]}, which is the centre of circle,
Also, radius =10

(A

= [x-87+{y+100" =107
= ¥ 4p? c1Ex+ 20y +64=0



Circles Ex 24.1 Q7(i)

The circle touches the axes at [0,6) and (6,0) respectively

Thus, the centre of circle will be [Eu,Eu] [ as shown in ﬁg]

and radius = 04 = J[Eu —III]2 + ({6 —6]2 TR (by distance formulla)

the equation of circle will be [x —6]2+ (v —6]2 = 6%

= x2+y2—12x—12y+36=lj

Circles Ex 24.1 Q7(ii)

The circle touches the x - axis at 4 = [EJ III] and has radius 6 unit

Thus,
centre = {5, &)
By distance formulla &4 =6

= J5-sf+p-0f -6
= b=5 = centre = (5, 6)

=0, the equation of required cirde is
z z
[x-5) +(y-6) =6°
= x2+y2—lﬂx—12y+25=ﬂ

Circles Ex 24.1 Q7(iii)

The circle touches both the axis at A = {8,0) and & = {0, 3)

50, the centre of circle will be (a,a) and radius = a,

50, the equation of circle is [x - a]z +{y - 5]2 =3 e [4)

Mo,

[4) Passes through 2 (2, 1)
[E—a]2+[1—a]2= 3°
4-d43+a”+1-23+a° =3°
E-63+a3°=0
[#-5){z-1)=0

2=5 or 1

o u

Thus the equation of circle will be

xz—lljx+y2—lljy+25=lj, x2+y2—2X—2y+1=El

Circles Ex 24.1 Q7(iv)



The circle passes through origin [EIJEI] and has radius = 17 units

&lso, the ordinate of centre is - 15 then assume abssisa is a

oC =17

.J[:.:'.v—III:]2+[III+15:]2 =17 {by distance formulla)

J5Zroes =17
3% +225 =280

3% =54 = =18
. centre = [iB, —15]

L L

Thus, the equation of circle will be,
(x +8)° +fy +18)° = 172

= X2+}-"2$1E|X+3|:|}-"=|:|

Circles Ex 24.1 Q8

The centre of the required circle in {314] and the circle touches the line Sx + 12y = 1

=0, radius = 04 = Perpendicular distance of & to Sx + 12w = 1

[+ radius is perpendicular to the tangent]

Ex3+12 x4- 1
J52 4127

= 04 =

_ &2
13
Thus the equation of circle will be,

2
z z 62
-3 = dil® o | =2
pr- 37+ (rd = 22
= 169[x2+y2—6x—8y]+25x169=3844

= 159[x2+y2-5x-8y]+381=u

Circles Ex 24.1 Q9

The required circle touches 4 [aj III] and & [EIJ a] an the axes

so the centre = (2, 3) P radius = 3
tlsa, the centre lies on x - 2y = 3
= F-22=13

= -2 =13 = a=-3

. centre = (-3, -3) and radius = 3,

Thus the equation of circle is

[:X+3]2+[y+3]2=32
= x2+y2+6x+6y+9=ﬂ
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The point of intersection of (1) & (2} is
po[7L &) orp (L 22
17" 51 1717

: . -1 22
Acocording to th f e = | —, =
ccording to the equation centre [1?, 1?‘]

Alzo, the cirde passes through 00, 0)
2 2
F=0C= [D+i] +(D—§]
17 17

f1 +4E:4_44B5
“Azas 2B 17

Thus, the required equation of circle is
e 2] oy 22) 45
17 ¥~17) ~ 289
Circles Ex 24.1 Q11

W are given that a circle has radius 4 and touches the coordinate axes in 1% quadrant,
Thus the centre = {4, 4
Mow O, and Cg are the imagdes of G with respect oy =0 andx =0

so, for G
centre = [—4, 4} and radius = 4

Thus the equation of circle C, is {x +4) %+ {y - 4% = 42
= X 4yT 4By —By +16 =0

And for Cy
centre = (4, -4) and radius= 4

Thus, the equation of drcle Cy is [x - 4}2 {y + 4}2 =2

= X4y B+ By +16=0

Circles Ex 24.1 Q12



The circle touches v — axis at C [III, 3] and makes an intercept AR of 8 units on x - axis,
Ag =8

Let M be the mid-point of AR

1
We know OM =3 and AM = 4 [ AM=§AEJ
In aA0M,
A% = AME + MOZ = 4% 4 3% = 25
AO =5

Also, A0 =C0=5 (radius)
centre = O = (5, 3)

Thus, the equation of circle is
[x—5]2+[y—3]2=52
= X2+y2:1EIX—E|y+'§I=EI

Circles Ex 24.1 Q13



Here, Arcie Is passing mrougn Two point lUJ :i}, lU,—:iJ ana radails 1z b

Equation of circle is,
[x—h]2+[y—.f<]2 =r
[x-h) ey -k =25 - - (1)
It is passing through (0, 3)
(0-#)°+(3-%)" =25
h2+(3-k) =25 (2)
It is also passing through {0, - 3)

(0- 4 +{-3-k) =25

[} -],
(3-k)-f3+k) =0
[3-k+3+k)fa-k-3-k)=0
6(-2t)=0
k=0

Put& =0 in equation (2}

h? +(3-0)° <25

heie 950
h% =16
b= +4

Puth =4 and k =0 in equation {1},
[x—4]2+y2=25
x% - 8x +y2 =9
Putfi=-4andk =0 in equation {1}

[x+4]2+y2=25

XE:BX+y2=9
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Area of given circle is =154

art =154
a8
—r*=154
7

5
=154 —
B 22
ri=49
F=1

Theintersection point of 2x-3y =5 and 3x-4y =7is
The centre of the circle,

Solving simultaneous equations
2x-3y =5 and 3x-4y = 7 we get,;

Centre of circle as (1, -1)

Equation of circle with centre (1, -1 )and radius = 7 is,

(x=DP+ G+ =72
2= 2x+14+ + 2y +1=49
B2 =2x4y 42y =47
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Centreis (0,0) and radius = 4 as shown in figure.

A
y=nf3x+k

AB be a line passing through centre of circle. Tangent
y=3x+k touches the circle at B(a,b)

al+bdi =16
AB is perpendicular to tangent.

Slope of AB=~ ?1.-

3
Equation of AB is

1
y=——7=x ... [AB passes through centre {0,0)]
g

??Ta gl

Substituting (2)in (1), we get,

c;|2+lc:2 =14
3

£:|5
3
a=ﬂ~,|"§
b=F2
B(a,b)ison y=-fx+k
F2=t3 (23 +k
2 =FE+k
k=18

Circles Ex 24.1 Q16

Intersectionof 3x + y =14 and 2x + 5y = 18is
Obtained by solving two equations.

x=4dandy =2

Point (4,2)is on circle, hence it's distance from centre
{1 1_2}
= Radius

= (=4 +(-2-2?
=/94+16

=5

Equation of the circle with centre (4,2) and radius 5 is,
(=102 +(y+2? = 25

=2x+14)y" +4y+4=25
X +yf = 2x+4y-20=0



Circles Ex 24.1 Q17

Slope of 3x-4y +4=015 ;—1

Slope of 6x - 8y -7 =0 s %:%

Slope of 3x -4y + =0 and 6x - 8y -7 =0 are same
Hence two lines are parallel and are shown in figure.

3x-4y +4=0

- -
" =

e -.
i ™

/ N\

- - ———

i .
-“‘-,.\___H- '_'_,-r"’-“
6x -8y -7=0
Eewriting 6x- By -7 =0, we get,
7
Ix-dy-—=0
Jr
Perpendicular distance between two lines =
v
4+~
2
Jor16
=
10
2
= = units
2
Circles Ex 24.1 Q18
o 2at _a{l—zz )
e T g

xﬂ +y: N 4‘::1!:2 +a‘2{1_:222
A+ (1+89
_4a’t +a*(1- 27 +4Y)
- (1+£Y
da*? +a® - 22°2 + 't
- +£)?
2t +a' +at
C Y
Cat(1+ 2+
T (14eY?

2 +3° =a? is equation of a cirele.




Circles Ex 24.1 Q19

Given circle is x*+y?-2x-2y+1 =0
Rewriting the equation, we get,
2 =2z414 )y =2y+1=1

(z=1+(y=0"=1......(D

The given circle has its centre at (1, 1) and radius =1
from (1).When circleis rolled on X-axis, it center moves
horizontally through distance

=2m.

Figure shows circle with centre (1, 1) at P. Aftergolling it
on X-axis, it takes the position Q.

The coordinates of it's centre become (1, 1427 ).
Radiusofthecircle at Q = 1.

P Q

Hence, equation of new circle is

[x= (427 1+ (=1’

Circles Ex 24.1 Q20



The centre G lies on the line x — 4y = -7 and the perpendicular bissctor MO of A8,
The coordinates of Mare (1, 4).

Thus, the equation of MO isx =1

Point of intersection ofx -4y = -Fand x =1is
0 =(1,2)

Alzo the radius of circle is

A = L +3) +(2- 4

=16+ 4=420 =245

Thus the equation of circle is
(-1 + (¥ -2)° =20
= X4yt 2w -4y —15=0

Circles Ex 24.1 Q21

The line 2x - v +1 =0 touches the circle at 4 [EJ 5]. The centre of circle lies

on the linem: x +y =9,
Mow AQ is perpendicular to 2x - v +1=0

equation of AQ is
X +2y =d . [3)

But AD passes through A {2, 5)
Ld =12

equation of 40 is

The point of intersection ofx +v =9 and » +Z2y = 12 iS[Eu, 3] which is the centre of the circle.

R adius = AO=J{6—2]2+{3—5]2 - Jl6+4= 20

Hence, equation of circle is

[x - 6Y% +fy-3)° = 20



