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1. Find the equation of the circle with:
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(i) Centre (-2, 3) and radius 4.

(ii) Centre (a, b) and radius.

(iii) Centre (0, — 1) and radius 1.

(iv) Centre (a cos a, a sin a) and radius a.

(v) Centre (a, a) and radius V2 a.

Solution:

(i) Centre (-2, 3) and radius 4.

Given:

The radius is 4 and the centre (-2, 3)

By using the formula,

The equation of the circle with centre (p, q) and radius ‘r’is (x — p)? + (y — q)? = r?
Where,p=-2,q=3,r=4

Now by substituting the values in the above equation, we get
(x—p)*+(y—qy=r

(x = (2)2 + (y -3 =42

(x+272+(y-3)*=16

X*+4x+4+y?—6y+9=16

X2 +y?+4x-6y—-3=0

.". The equation of the circle is x? + y> + 4x -6y -3 =0

(ii) Centre (a, b) and radius
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The radius is

and the centre (a, b)
By using the formula,
The equation of the circle with centre (p, q) and radius ‘r’ is (x — p)? + (y — q)? = r?

Where,p=a,q=b,r=

Now by substituting the values in the above equation, we get
(X=p)?*+(y—q)=r

(x—a)’ +(y—b)*=

(VaZ + 52)°

x?—2ax +a’+y?—2by + b?=a% + b?

x2+y?—2ax—2by=0

.". The equation of the circle is x? + y?> — 2ax — 2by =0

(iii) Centre (0, -1) and radius 1.

Given:

The radius is 1 and the centre (0, -1)

By using the formula,

The equation of the circle with centre (p, q) and radius ‘r’ is (x — p)? + (y — q)? = r?
Where,p=0,q=-1,r=1

Now by substituting the values in the above equation, we get
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(X—py+(y—qp=r

(X =0y +(y—(-1)*=1?

(x=0F + (y + 17 =1

X2+y?+2y+1=1

X2+y?+2y=0

.". The equation of the circle is x? + y? + 2y = 0.

(iv) Centre (a cos a, a sin a) and radius a.

Given:

The radius is ‘a’ and the centre (a cos q, a sin a)

By using the formula,

The equation of the circle with centre (p, q) and radius ‘r’is (x — p)? + (y — q)? = r?
Where,p=acosa,g=asina,r=a

Now by substituting the values in the above equation, we get
(X=py+(y—qy=r

(x —a cosa)? + (y — a sina)? = a2

x% — (2acosa)x + a’cos?a + y? — (2asina)y + a’sin’a = a?

We know that sin?0 + cos?6 = 1

So,

x% — (2acosa)x + y? — 2asinay + a% = a2

x? + y? — (2acosa)x — (2asina)y = 0

.". The equation of the circle is x? + y? — (2acosa) x — (2asina) y = 0.

(v) Centre (a, a) and radius V2 a.
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Given:

The radius is V2 a and the centre (a, a)

By using the formula,

The equation of the circle with centre (p, q) and radius ‘r’ is (x — p)? + (y — q)? = r?
Where,p=a,q=a,r=v2a

Now by substituting the values in the above equation, we get
(X=py+(y—-q)p=r

(x—a)’+(y—a)’ = (V2 a)

x? —2ax + a? + y? — 2ay + a? = 2a?

x?+y?—2ax—2ay=0

.". The equation of the circle is x? + y? — 2ax — 2ay = 0.

2. Find the centre and radius of each of the following circles:
() (x=1)*+y*=4

(i) (x +5)* + (y+1)*=9

(iii) x2+y?’-4x+ 6y =5

(iv) x2+y?—x+2y-3=0

Solution:

(i) (x=1)*+y*=4

Given:

The equation (x — 1) +y* =4

We need to find the centre and the radius.

By using the standard equation formula,
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(x—ay+(y-b2=r>....(1)

Now let us convert given circle’s equation into the standard form.
(x=12+y?>=4

(x=1)2+(y—-0y=22.....(2)

By comparing equation (2) with (1), we get

Centre = (1, 0) and radius = 2

.". The centre of the circle is (1, 0) and the radius is 2.
(i) (x + 5+ (y +1)° =9

Given:

The equation (x + 5+ (y +1)*=9

We need to find the centre and the radius.

By using the standard equation formula,
(x—ay+(y-by@=r>....(1)

Now let us convert given circle’s equation into the standard form.
(x+5F+(y+1y=9
(X=(B)+(y—(=1)y=3"....(2)

By comparing equation (2) with (1), we get

Centre = (-5, -1) and radius = 3

.. The centre of the circle is (-5, -1) and the radius is 3.
(iii) x* +y?—4x+6y =5

Given:

The equation x? + y> —4x + 6y =5
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We need to find the centre and the radius.

By using the standard equation formula,
(x—ay+(y-b2=r>....(1)

Now let us convert given circle’s equation into the standard form.
X2 +y?—4x+6y=5

(X2—4x+4)+ (y’+6y+9)=5+4+9
(x—=2%+(y+3)2=18

(x=2)°+(y = (-3)7 = (332)* ... (2)

By comparing equation (2) with (1), we get

Centre = (2, -3) and radius = 32

.". The centre of the circle is (2, -3) and the radius is 3+2.
(iv) x*+y?—x+2y-3=0

Given:

The equation X2 +y> —x +2y -3 =0

We need to find the centre and the radius.

By using the standard equation formula,
(x—a)P+(y—-by@=r>....(1)

Now let us convert given circle’s equation into the standard form.
xX2+y?—x+2y-3=0
(X*—x+%)+(y?+2y+1)-3-%-1=0
(X="6P2+(y+1)?2=17/4 ... (2)

By comparing equation (2) with (1), we get
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Centre = (Y, — 1) and radius = V17/2
.". The centre of the circle is (Y4, -1) and the radius is V17/2.

3. Find the equation of the circle whose centre is (1, 2) and which passes through the
point (4, 6).

Solution:

Given:

Centre is (1, 2) and which passes through the point (4, 6).
Where,p=1,q=2

We need to find the equation of the circle.

By using the formula,

(Xx—py+(y—qp=r

(x=1)7+(y—-2)=r

It passes through the point (4, 6)

(4—17+(6-22=r

32+42=y2
9+16=r
25 =2
r=125
=5

So r =5 units

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
pr+(y-a@=r

By substitute the values in the above equation, we get
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(x= 1P+ (y -2 =5

X?—2x+1+y’—4y+4=25

x2+y?—-2x—-4y—-20=0.

.". The equation of the circle is x* + y?> — 2x — 4y — 20 = 0.

4. Find the equation of the circle passing through the point of intersection of the lines x +
3y =0 and 2x — 7y = 0 and whose centre is the point of intersection of the lines x+y +1 =
Oand x—-2y +4=0.

Solution:

Let us find the points of intersection of the lines.

On solving the lines x + 3y = 0 and 2x — 7y = 0, we get the point of intersection to be (0, 0)
On solving the lines x + y + 1 and x — 2y + 4 = 0, we get the point of intersection to be (-2, 1)
We have circle with centre (-2, 1) and passing through the point (0, 0).

We know that the radius of the circle is the distance between the centre and any point on the
radius. So, we find the radius of the circle.

So, the equation is (x — p)*> + (y — q)* = r?
Where, p=-2,q=1
(x+2P2+(y=-172=r>....(1)

Equation (1) passes through (0, 0)

S0, (0+ 27+ (0-17=r

4+1=2a°
5=r?
r=+5

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—-a@=r
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By substitute the values in the above equation, we get
(x = (-2)) + (y = 17 = (V5)°

(x+22+(y-17=5

X2+4x+4+y?-2y+1=5

x*+y?+4x-2y =0

.". The equation of the circle is x? + y? + 4x — 2y = 0.

5. Find the equation of the circle whose centre lies on the positive direction of y — axis at
a distance 6 from the origin and whose radius is 4.

Solution:

It is given that the centre lies on the positive y — axis at a distance of 6 from the origin, we get
the centre (0, 6).

We have a circle with centre (0, 6) and having radius 4.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
P+ (y—q)p=r

Where,p=0,9=6,r=4

Now by substituting the values in the equation, we get
(x=0)* + (y — 6)° = 42

x?+y?—12y + 36 =16

x2+y?—12y +20=0.

.". The equation of the circle is x? + y?> — 12y + 20 = 0.

6. If the equations of two diameters of a circle are 2x + y = 6 and 3x + 2y = 4 and the
radius is 10, find the equation of the circle.

Solution:

Itis given that the circle has the radius 10 and has diameters 2x + y = 6 and 3x + 2y = 4.
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We know that the centre is the intersection point of the diameters.
On solving the diameters, we get the centre to be (8, -10).

We have a circle with centre (8, -10) and having radius 10.

By using the formula,

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
Py +(y—-qy=r

Where, p=8,q=-10,r=10

Now by substituting the values in the equation, we get

(x = 8)* + (y = (-10))* = 102

(x—8)*+ (y + 10)* =100

x*—16x + 64 + y*> + 20y + 100 = 100

x? +y?—16x + 20y + 64 = 0.

.". The equation of the circle is x* + y?> — 16x + 20y + 64 = 0.

7. Find the equation of the circle

(i) which touches both the axes at a distance of 6 units from the origin.

(ii) Which touches x — axis at a distance of 5 from the origin and radius 6 units.
(iii) Which touches both the axes and passes through the point (2, 1).

(iv) Passing through the origin, radius 17 and ordinate of the centre is — 15.
Solution:

(i) which touches both the axes at a distance of 6 units from the origin.

A circle touches the axes at the points (6, 0) and (0, 16).

So, a circle has a centre (6, £6) and passes through the point (0, 6).
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We know that the radius of the circle is the distance between the centre and any point on the
radius. So, we find the radius of the circle.

So, the equation is (x — p)? + (y — q)? = r?
Where,p=6,9=6
(x—6)2+(y—-6y2=r>....(1)

Equation (1) passes through (0, 6)

So, (0—6)*+ (6 —6)* =r?

36+0=r

r=36

=6

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
pr+(y-ay=r

Now by substituting the values in the equation, we get

(x £6) + (y + 6)° = (6)°

x?+ 12x + 36 + y*+ 12y + 36 = 36

X2+ y?+12x+ 12y +36 =0

.". The equation of the circle is x? + y*+ 12x + 12y + 36 = 0.

(ii) Which touches x — axis at a distance of 5 from the origin and radius 6 units.

A circle touches the x — axis at the points (5, 0).

Let us assume the centre of the circle is (5, a).

We have a circle with centre (5, a) and passing through the point (5, 0) and having radius 6.

We know that the radius of the circle is the distance between the centre and any point on the
radius. So, we find the radius of the circle.

So, the equation is (X — p)2 + (y — )% = r2
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Where,p=5,q=a

(x=5@+(y—-ay=rr....(1)

Equation (1) passes through (5, 0)

So, (5-5)>+ (0 —-6)*=r?

0+36=r

r=36

=6

We have got the centre at (£5, £6) and having radius 6 units.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—qp=r

Now by substituting the values in the equation, we get

(x £ 5)° + (y + 6) = (6)

x2+10x+25+y?>+ 12y + 36 = 36

x?+y?2+10x £ 12y + 25 =0.

.". The equation of the circle is x? + y> + 10x + 12y + 25 = 0.

(iii) Which touches both the axes and passes through the point (2, 1).
Let us assume the circle touches the x-axis at the point (a, 0) and y-axis at the point (0, a).
Then the centre of the circle is (a, a) and radius is a.

Its equation will be (x — p)? + (y — q)* = r?

By substituting the values we get

(x—ay+(y—ay=a...(1)

So now, equation (1) passes through P (2, 1)

By substituting the values we get
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(2-a)P+(1-a)=a?

4-4a+a*+1-2a+a’=a’

5-6a+a*=0

(@=5)(@-1)=0

So,a=50r1

Case (i)

We have got the centre at (5, 5) and having radius 5 units.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
pF+(y-ag@=r

Now by substituting the values in the equation we get
(x=5)* + (y - 5)* = 52

x?—10x + 25 +y?— 10y + 25 =25
x2+y2—10x— 10y + 25 = 0.

.". The equation of the circle is x? + y> — 10x — 10y + 25 = 0.
Case (ii)

We have got the centre at (1, 1) and having a radius 1 unit.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—-a@=r

Now by substituting the values in the equation we get
(x=1)72+(y—-1)7=1?

X2—2x+1+y? -2y +1=1

X2 +y?—2x-2y+1=0

.". The equation of the circle is x> + y> —2x — 2y + 1 = 0.
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(iv) Passing through the origin, radius 17 and ordinate of the centre is — 15.
Let us assume the abscissa as ‘a’
We have a circle with centre (a, — 15) and passing through the point (0, 0) and having radius 17.

We know that the radius of the circle is the distance between the centre and any point on the
radius. So, we find the radius of the circle.

By using the distance formula,

r=(a-0)2 + (-15-0)2
17 = {/(a—0)2 + (—15—0)2

172 = @2 + (-15)2

289 = a2 + 225
a’=64

la|] = V64

la| =8
a=48....(1)

We have got the centre at (£8, — 15) and having radius 17 units.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
P+ (y—q)y=r

Now by substituting the values in the equation, we get
(x+£8)2+(y—15)2=172

x*+ 16x + 64 + y* — 30y + 225 = 289

x?+y?+ 16x — 30y = 0.

.". The equation of the circle is x* + y?+ 16x — 30y = 0.
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8. Find the equation of the circle which has its centre at the point (3, 4) and touches the
straight line 5x + 12y -1 = 0.

Solution:

It is given that we need to find the equation of the circle with centre (3, 4) and touches the
straight line 5x + 12y — 1 = 0.

We know that the perpendicular distance from the point (X1, v1) on to the line ax
+ by +c¢=01s given by
|ax, +by, +c|
Ja? +b?
Let us assume ‘r’ be the radius of the circle.
|5(2) +12(4)-1|
V52 +122
|15 + 48-1]
V25 + 144
162]

y 169
&2

13

|5{3] + 12{4-]—1|
|15 + 48-1|
162|

y 169
62

13

We have a circle with centre (3, 4) and having a radius 62/13.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—qp=r

Now by substituting the values in the equation, we get
(x—3)>+ (y —4)* = (62/13)?

X2 — 6x + 9 +y?— 8y + 16 = 3844/169
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169x2 + 169y? — 1014x — 1352y + 4225 = 3844
169x? + 169y? — 1014x — 1352y + 381 =0
.". The equation of the circle is 169x? + 169y? — 1014x — 1352y + 381 = 0.

9. Find the equation of the circle which touches the axes and whose centre lies on x — 2y
=3.

Solution:
Let us assume the circle touches the axes at (a, 0) and (0, a) and we get the radius to be |a|.

We get the centre of the circle as (a, a). This point lies on the line x —2y =3

a—2@)=3
-a=3
a=-3

Centre = (a, a) = (-3, -3) and radius of the circle(r) = |-3| =3
We have circle with centre (-3, -3) and having radius 3.

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—qp=r

Now by substituting the values in the equation, we get
(x= (B) +(y = (-3)) =3

(x+ 3P+ (y+37=9

X*+6x+9+y*+6y+9=9

X +y*+6x+6y+9=0

.. The equation of the circle is x? + y? + 6x + 6y + 9 = 0.

10. A circle whose centre is the point of intersection of the lines 2x -3y +4 =0 and 3x +
4y — 5 = 0 passes through the origin. Find its equation.

Solution:
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It is given that the circle has the centre at the intersection point of the lines 2x — 3y + 4 = 0 and
3x + 4y — 5 = 0 and passes through the origin

On solving the lines 2x - 3y +4 =0 and 3x + 4y - 5 = 0, we get the point of

-1 22)
intersection to be (1?’ 17
-1 22

We have circle with centre (E’ E) and passing through the point (0, 0).

We know that radius of the circle is the distance between the centre and any
point on the radius. So, we find the radius of the circle.

By using the distance formula,

We know that the distance between the two points (X1, yv1) and (X2, y2)

is ‘-./(Xl —X5)2 + (y1— ¥2)?
Let us assume r be the radius of the circle.

=G0 + (E-o)
= T @

- 1 484
© a/289 289
485
]‘_ = D —

289
V285
r =
17

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—qy=r

Now by substituting the values in the equation, we get
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(x-@) + (-2 = (=

2 2
1 22 4835
(o) s 2y -
17 17 289
2x 1 44 484 4835
XX+ o+ =+ - == =
17 289 17 289 2849

172+ 17y +2x - 44y =0
 The equation of the circle is 17x2 + 17y + 2x - 44y = 0.

EXERCISE 24.2 PAGE NO: 24.31
1. Find the coordinates of the centre radius of each of the following circle:
(i) x> +y?+6x—-8y—-24=0

(i) 2x2 + 2y* - 3x + 5y = 7
a1 2 9 ;
(ut)a(m +y°)+ xcosf +y sinf —4 =10

(iv)x2+y?—ax—-by=0

Solution:

(i) x*+y*+6x—8y—-24=0

Given:

The equation of the circle is x> + y* + 6x -8y —24 =0 ...... (1)
We know that for a circle x? + y> + 2ax + 2by +¢c =0 ...... 2)
Centre = (-a, -b)

So by comparing equation (1) and (2)

Centre = (-6/2, -(-8)/2)

= (-3, 4)

Radius = V(a? + b?—¢)
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= (32 + 4% - (-24))

=\(9 + 16 + 24)

=(49)

=7

.". The centre of the circle is (-3, 4) and the radius is 7.

(i) 2x2 + 2y? - 3x + by =7

Given:

The equation of the circle is 2x? + 2y? — 3x + 5y = 7 (divide by 2 we get)
X2+ y?—3x/2 +5y/2=7/2

Now, by comparing with the equation x* + y? + 2ax + 2by + c =0

Centre = (-a, -b)
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_G?)

Radius = V(a2 + b2 - ¢)

(=) o
* The centre and radius of the circle is \¢" 4/ and 1 .

90

=\ 16

310

= 4
(g —_5) 34/10
* The centre and radius of the circle is \¢" 4/ and 41 .

1
(i) E(mz + )+ xcosb+y singd —4=0

Given:

The equation of the circle is
l(:r2+ 2) + x cost nf —4 =0
3 y°) + xrcost + y sin =

(Multiply by 2 we get)

x*+y?+2xcosB+2ysin6-8=0
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By comparing with the equation x> + y? + 2ax + 2by + ¢ =0

Centre = (-a, -b)
= [(-2cos B)/2, (-2sin 6)/2]

= (-cos 8, -sin 6)

Radius = V(a? + b? - c)

= \[(-cos B8)? + (sin 8)2 — (-8)]
= [cos? B + sin? B + 8]
=4[1+ 8]

=[9]

=3

.. The centre and radius of the circle is (-cos 6, -sin 8) and 3.

(iv) X2 +y?—ax—by =0

Given:

Equation of the circle is x> + y?—ax —by =0

By comparing with the equation x? + y? + 2ax + 2by + ¢ = 0

Centre = (-a, -b)
= (-(-a)/2, -(-b)I2)

= (a/2, b/2)

Radius = V(a? + b® - c)
=[(al2)? + (b/2)]
=[(a%4 + b¥4)]

=[(a? + b?)/4]
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= V(@2 + b?)]/2

.". The centre and radius of the circle is (a/2, b/2) and [V(a? + b?)]/2
2. Find the equation of the circle passing through the points :
(i) (5, 7), (8, 1) and (1, 3)

(ii) (1, 2), (3, — 4) and (5, — 6)

(iii) (5, -8), (-2, 9) and (2, 1)

(iv) (0, 0), (-2, 1) and (-3, 2)

Solution:

(i) (5, 7), (8, 1) and (1, 3)

By using the standard form of the equation of the circle:
x2+y?+2ax+2by+c=0....(1)

Firstly let us find the values of a, b and ¢

Substitute the given point (5, 7) in equation (1), we get
52+7?2+2a(5)+2b(7)+c=0
25+49+10a+14b+c=0

10a+14b+c+74=0..... (2)

By substituting the given point (8, 1) in equation (1), we get
82+12+2a(8)+2b(1)+c=0

64+1+16a+2b+c=0

16a+2b+c+65=0..... (3)

Substituting the point (1, 3) in equation (1), we get

12+32+2a(1)+2b(3)+c=0
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1+9+2a+6b+c=0

2a+6b+c+10=0..... (4)

Now by simplifying the equations (2), (3), (4) we get the values
=-29/6, b = -19/6, c = 56/3

Substituting the values of a, b, c in equation (1), we get

X% +y? + 2 (-29/6)x + 2 (-19/6) + 56/3 = 0

X% +y?—29x/3 - 19y/3 + 56/3 =0

3x?+3y?—29x - 19y + 56 =0

.". The equation of the circle is 3x? + 3y? — 29x — 19y + 56 = 0

(ii) (1, 2), (3, —4) and (5, — 6)

By using the standard form of the equation of the circle:

x?+y?2+2ax+2by+c=0..... (1)

Substitute the points (1, 2) in equation (1), we get

12+22+2a(1)+2b(2)+c=0

1+4+2a+4b+c=0

2at+4b+c+5=0..... (2)

Substitute the points (3, -4) in equation (1), we get

32+ (-42+2a(3)+2b(-4)+c=0

9+16+6a—8b+c=0

6a—8b+c+25=0..... (3)

Substitute the points (5, -6) in equation (1), we get

52+ (-6)2+2a(5)+2b(-6)+c=0
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25+36+10a-12b+c=0

10a—-12b+c+61=0..... (4)

Now by simplifying the equations (2), (3), (4) we get
=-1,b=-2,c=25

Substitute the values of a, b and c in equation (1), we get

X2+ y2+2(-11)x+2(-2)+25=0

X?+y2—22x—4y+25=0

.". The equation of the circle is x* + y> — 22x —4y + 25 =0

(iii) (5, -8), (-2, 9) and (2, 1)

By using the standard form of the equation of the circle:

x2+y?+2ax+2by+c=0....(1)

Substitute the point (5, -8) in equation (1), we get

52+ (-8)*+2a(5)+2b(-8)+c=0

25+64+10a—-16b+c=0

10a—-16b+c+89=0..... (2)

Substitute the points (-2, 9) in equation (1), we get

(-2)2+9°+2a(-2)+2b(9)+c=0

4+81-4a+18b+c=0

-4a+18b+c+85=0.....(3)

Substitute the points (2, 1) in equation (1), we get

22+ 12+ 2a(2) +2b(1)+c=0

4+1+4a+2b+c=0
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4a+2b+c+5=0..... (4)

By simplifying equations (2), (3), (4) we get
a=58,b=24,c=-285.

Now, by substituting the values of a, b, ¢ in equation (1), we get
x?+y?+2(58)x +2(24)-285=0

x2+y?+ 116x + 48y — 285 =0

.". The equation of the circle is x* + y? + 116x + 48y — 285 =0
(iv) (0, 0), (-2, 1) and (-3, 2)

By using the standard form of the equation of the circle:
x*+y?+2ax+2by+c=0..... (1)

Substitute the points (0, 0) in equation (1), we get

0%+ 0%+ 2a(0) +2b(0) +c=0

0+0+0a+0b+c=0

Substitute the points (-2, 1) in equation (1), we get
(-2+12+2a(-2)+2b(1)+c=0
4+1-4a+2b+c=0
“4a+2b+c+5=0.....(3)

Substitute the points (-3, 2) in equation (1), we get
(-3)2+22+2a(-3)+2b(2)+c=0
9+4-6a+4b+c=0

6a+4b+c+13=0..... (4)
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By simplifying the equations (2), (3), (4) we get
a=-3/2,b=-11/2,c=0

Now, by substituting the values of a, b, ¢ in equation (1), we get
x?+y2+2(-3/2)x + 2(-11/2)y +0=0

x*+y?=3x-11y=0

.". The equation of the circle is x> + y> = 3x — 11y = 0

3. Find the equation of the circle which passes through (3, — 2), (- 2, 0) and has its centre
on the line 2x -y = 3.

Solution:

Given:

Theline2x-y=3... (1)

The points (3, -2), (-2, 0)

By using the standard form of the equation of the circle:
x?+y?2+2ax+2by+c=0.....(2)

Let us substitute the centre (-a, -b) in equation (1) we get,
2(-a)—(-b)=3

2a+b=3

2a-b+3=0...... (3)

Now Substitute the given points (3, -2) in equation (2), we get
32+ (-2)%+2a(3)+2b(-2)+c=0
9+4+6a—-4b+c=0

6a—4b+c+13=0..... (4)

Substitute the points (-2, 0) in equation (2), we get
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(- 2)2 + 0% + 2a(- 2) + 2b(0) + ¢ = 0

4+0-4a+c=0

By simplifying the equations (3), (4) and (5) we get,
a=3/2,b=6,c=2

Again by substituting the values of a, b, c in (2), we get
X2 +y2+2(32)x+2(B)y+2=0
X2+y?+3x+12y+2=0

.". The equation of the circle is x> + y? + 3x + 12y + 2 = 0.

4. Find the equation of the circle which passes through the points (3, 7), (5, 5) and has its
centre on line x — 4y = 1.

Solution:

Given:

The points (3, 7), (5, 5)

Thelinex—-4y=1.... (1)

By using the standard form of the equation of the circle:
x?+y?2+2ax+2by+c=0.....(2)

Let us substitute the centre (-a, -b) in equation (1) we get,
(-a)-4(-b)=1

-a+4b=1

a-4b+1=0...... (3)

Substitute the points (3, 7) in equation (2), we get

32+72+2a(3)+2b(7)+c=0
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9+49+6a+14b+c=0

6a+14b+c+58=0..... (4)

Substitute the points (5, 5) in equation (2), we get

52+ 5%+ 2a(5) + 2b(5)+c=0

25+25+10a+10b+c=0

10a+10b+c+50=0..... (5)

By simplifying equations (3), (4) and (5) we get,
a=3,b=1,¢c=-90

Now, by substituting the values of a, b, ¢ in equation (2), we get
X2 +y?+23)x+2(1)y—-90=0

X2+ y?+6x+2y—-90=0

.". The equation of the circle is x* + y? + 6x + 2y — 90 = 0.
5. Show that the points (3, -2), (1, 0), (-1, -2) and (1, -4) are con - cyclic.
Solution:

Given:

The points (3, -2), (1, 0), (-1, -2) and (1, -4)

Let us assume the circle passes through the points A, B, C.
So by using the standard form of the equation of the circle:
x2+y?+2ax+2by+c=0..... (1)

Substitute the points A (3, — 2) in equation (1), we get,

32+ (-2 +2a(3)+2b(-2) +c=0

9+4+6a—4b+c=0
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6a—4b+c+13=0.....(2)
Substitute the points B (1, 0) in equation (1), we get,

12+ 02+ 2a(1)+2b(0)+c=0

Substitute the points C (-1, -2) in equation (1), we get,
(-12+(-2%+2a(-1)+2b(-2)+c=0
1+4-2a-4b+c=0

5-2a-4b+c=0

2a+4b-c-5=0..... (4)

Upon simplifying the equations (2), (3) and (4) we get,
a=-1,b=2andc=1

Substituting the values of a, b, ¢ in equation (1), we get
X2+y?+2(-1)x+22)y+1=0
X2+y?—2x+4y+1=0..... (5)

Now by substituting the point D (1, -4) in equation (5) we get,
124 (-472-2(1) +4(-4) + 1

1+16-2-16+1

0

.. The points (3, -2), (1, 0), (-1, -2), (1, -4) are con — cyclic.

6. Show that the points (5, 5), (6, 4), (- 2, 4) and (7, 1) all lie on a circle, and find its
equation, centre, and radius.

Solution:
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The points (5, 5), (6, 4), (-2, 4) and (7, 1) all lie on a circle.
Let us assume the circle passes through the points A, B, C.
So by using the standard form of the equation of the circle:
x?+y2+2ax +2by +c=0..... (1)

Substituting A (5, 5) in (1), we get,

52+ 52+ 2a(5)+2b(5)+c=0

25+25+10a+10b+c=0

10a+10b +c+50=0..... (2)

Substitute the points B (6, 4) in equation (1), we get,

62+ 42+ 2a(6) +2b(4)+c=0

36+16+12a+8b+c=0

12a+8b+c+52=0..... (3)

Substitute the point C (-2, 4) in equation (1), we get,

(-2 + 42 + 2a(-2) + 2b(4) +c =0

4+16-4a+8b+c=0

20-4a+8b+c=0

4a-8b-c-20=0..... (4)

Upon simplifying equations (2), (3) and (4) we get,
a=-2,b=—1andc=-20

Now by substituting the values of a, b, ¢ in equation (1), we get
x2+y2+2(-2)x+2(-1)y-20=0

X2 +y2—4x—-2y—-20=0..... (5)
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Substituting D (7, 1) in equation (5) we get,

72+ 12-4(7)-2(1)-20

49+1-28-2-20

0

.. The points (3, -2), (1, 0), (-1, -2), (1, -4) lie on a circle.
Now let us find the centre and the radius.

We know that for a circle x? + y? + 2ax + 2by + ¢ =0,
Centre = (-a, -b)

Radius = V(a2 + b2 —¢)

Comparing equation (5) with equation (1), we get
Centre = [-(-4)/2, -(-2)/2)]

=(2,1)

Radius = V(22 + 12 — (-20))

=(25)

=5

.. The centre and radius of the circle is (2, 1) and 5.
7. Find the equation of the circle which circumscribes the triangle formed by the lines:
() x+y+3=0,x—-y+1=0andx=3
(ii)2x+y-3=0,x+y—-1=0and3x+2y-5=0
(lii)x+y=2,3x—-4y=6andx-y=0

(iv)y =x + 2, 3y = 4x and 2y = 3x

Solution:
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() x+y+3=0,x—-y+1=0andx=3

Given:

Thelinesx+y+3=0

x-y+1=0

x=3

On solving these lines we get the intersection points A (-2, -1), B (3, 4), C (3, -6)
So by using the standard form of the equation of the circle:
x2+y?+2ax +2by+c=0..... (1)

Substitute the points (-2, -1) in equation (1), we get
-2+ (-1)*+2a(-2) +2b(-1) +c=0
4+1-4a-2b+c=0

5-4a-2b+c=0

4a+2b-c-5=0.....(2)

Substitute the points (3, 4) in equation (1), we get
32+42+2a(3)+2b(4)+c=0
9+16+6a+8b+c=0
6a+8b+c+25=0.....(3)

Substitute the points (3, -6) in equation (1), we get
32+ (-6)2+2a(3)+2b(-6)+c=0
9+36+6a—12b+c=0
6a—12b+c+45=0..... (4)

Upon simplifying equations (2), (3), (4) we get
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=-3,b=1,c=-15.
Now by substituting the values of a, b, ¢ in equation (1), we get
x2+y2+2(-3)x+2(1)y-15=0
x*+y?—6x+2y—15=0
.". The equation of the circle is x? + y> — 6x + 2y — 15 = 0.
(ii)2x+y-3=0,x+y—-1=0and3x+2y-5=0
Given:
The lines2x+y—-3=0
x+y-1=0
3x+2y—-5=0
On solving these lines we get the intersection points A(2, — 1), B(3, — 2), C(1,1)
So by using the standard form of the equation of the circle:
x2+y?+2ax+2by+c=0.....(1)
Substitute the points (2, -1) in equation (1), we get
22+ (-1)*+2a(2)+2b(-1)+c=0
4+1+4a-2b+c=0
4a-2b+c+5=0.....(2)
Substitute the points (3, -2) in equation (1), we get
32+ (-2)2+2a(3)+2b(-2)+c=0
9+4+6a-4b+c=0
6a—4b+c+13=0.....(3)

Substitute the points (1, 1) in equation (1), we get
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12+12+2a(1)+2b(1)+c=0

1+1+2a+2b+c=0

2a+2b+c+2=0..... (4)

Upon simplifying equations (2), (3), (4) we get
a=-13/2,b=-5/2,c=16

Now by substituting the values of a, b, ¢ in equation (1), we get
x?+y2+2(-13/2)x + 2 (-5/2)y + 16 =0

X2 +y?—13x—-5y+16 =0

.". The equation of the circle is x> + y> —13x -5y + 16 =0
(lii) x+y=2,3x—-4y=6andx-y=0

Given:

The linesx +y =2

3x—4y=6

x-y=0

On solving these lines we get the intersection points A(2,0), B(- 6, — 6), C(1,1)
So by using the standard form of the equation of the circle:
x?+y2+2ax +2by +c=0..... (1)

Substitute the points (2, 0) in equation (1), we get

22+ 0%+ 2a(2) +2b(0)+c=0

4+4a+c=0

4da+c+4=0.... (2)

Substitute the point (-6, -6) in equation (1), we get
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(-6)2+ (-6)>+2a(-6)+2b(-6)+c=0
36+36-12a—12b+c=0

12a+12b-c-72=0..... (3)

Substitute the points (1, 1) in equation (1), we get

12+ 12+ 2a(1)+2b(1)+c=0

1+1+2a+2b+c=0

2a+2b+c+2=0..... (4)

Upon simplifying equations (2), (3), (4) we get
a=2,b=3,c=-12.

Substituting the values of a, b, ¢ in equation (1), we get
X2+ y2+22)x+2@3)y-12=0
X*+y?+4x+6y—12=0

.". The equation of the circle is x> + y> + 4x + 6y — 12 =0
(iv)y =x+ 2, 3y =4x and 2y = 3x

Given:

Thelinesy=x+2

3y = 4x

2y = 3x

On solving these lines we get the intersection points A(6,8), B(0,0), C(4,6)
So by using the standard form of the equation of the circle:
x2+y?+2ax+2by+c=0..... (1)

Substitute the points (6, 8) in equation (1), we get
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6%+ 82+ 2a(6) +2b(8) +c=0

36 +64+12a+16b+c=0
12a+16b+c+ 100 =0...... (2)

Substitute the points (0, 0) in equation (1), we get
02+ 0%+ 2a(0) + 2b(0) +c =0

0+0+0a+0b+c=0

Substitute the points (4, 6) in equation (1), we get
42+ 62+ 2a(4) +2b(6) +c=0
16+36+8a+12b+c=0

8a+12b+c+52=0..... (4)

Upon simplifying equations (2), (3), (4) we get
a=-23,b=11,c=0

Now by substituting the values of a, b, ¢ in equation (1), we get
X2 +y?+2(-23)x+2(11)y+0=0
x2+y?—46x+22y=0

.". The equation of the circle is x? + y?> — 46x + 22y = 0
EXERCISE 24.3 PAGE NO: 24.37

1. Find the equation of the circle, the end points of whose diameter are (2, -3) and (-2, 4).
Find its centre and radius.

Solution:

Given:

The diameters (2, -3) and (-2, 4).
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By using the formula,
Centre = (-a, -b)
=[(2-2)/2, (-3+4)/2]
=(0,7%)

By using the distance formula,

«.f[:X1 —%,)% + (y1—¥2)?

So, r=

VE = %)% + (v, - v2)?
= V[(2-0) + (-3-%4)7]

=[(2) + (-7/2)]

=[4 + 49/4]

=[65/4]

= [V65]/2

We know that the equation of the circle with centre (p, q) and having radius ‘r’ is given by: (x —
PP+ (y—-a@=r

Now by substituting the values in the above equation, we get

(x = 0)° + (y — ¥4)° = [[V65]/2]

x?+y2—y+v,=65/4

4x*> +4y* — 4y + 1 =65

.".The equation of the circle is 4x*> + 4y> —4y —64 =0 or x> +y?—y—-16=0

2. Find the equation of the circle the end points of whose diameter are the centres of the
circles x>+ y?+6x—-14y—-1=0and x>+ y?-4x+ 10y -2 = 0.
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Solution:

Given:

x2+y?+6x—14y—-1=0.... (1)

So the centre = [(-6/2), -(-14/2)]

=[3,7]

x2+y?—4x+10y—-2=0...(2)

So the centre = [-(-4/2), (-10/2)]

=[2,-9]

We know that the equation of the circle is given by,
(X=X1) (X=X%) +(y=Yy1) (Yy—¥2) =0
(x+3)(x=2)+(y-7)(y+5)=0

Upon simplification we get
X2+3x—2x—-6+y’—7y+5y—-35=0

X2 +y?+x-2y—-41=0

.".The equation of the circle is x* + y* + x — 2y —41 =0

3. The sides of a squares are x =6, x =9, y = 3 and y = 6. Find the equation of a circle
drawn on the diagonal of the square as its diameter.

Solution:
Given:
The sides of a squaresare x=6,x=9,y=3andy = 6.

Let us assume A, B, C, D be the vertices of the square. On solving the lines, we get the
coordinates as: A= (6, 3)

B = (9, 3)
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C=(9,6)

D = (6, 6)

We know that the equation of the circle with diagonal AC is given by
(X=X1) (X=X%) +(y=Vy1) (Y—¥2) =0
(x-6)(x-9)+(4-3)(4-6)=0

Upon simplifying, we get

X2 —6x—9x+54+y>-3y—6y+18=0

X2 +y?—15x -9y +72=0

We know that the equation of the circle with diagonal BD as diameter is given by
(X=X1) (X=X%) +(y=Yy1) (Yy—¥2) =0
(x-9)(x-6)+(y—-3)(y-6)=0

Upon simplifying, we get

X2—9x—-6x+54+y>-3y—-6y+18=0

x?+y?—15x -9y +72=0

.".The equation of the circle is x> + y* — 15x -9y + 72 =0

4. Find the equation of the circle circumscribing the rectangle whose sides are x — 3y =4,
3x+y=22,x-3y=14and 3x +y = 62.

Solution:
Given:
The sidesx—-3y=4.... (1)

3x+y=22...(2)
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Let us assume A, B, C, D be the vertices of the square. On solving the lines, we get the
coordinates as: A= (7, 1)

B=(8,-2)

C=(20, 2)

D= (19, 5)

We know that the equation of the circle with diagonal AC as diameter is given by
(X=X1) (X=X%) + (y=Vy41) (Y—¥2) =0

(x=7)(x-20)+(y-1)(y-2)=0

Upon simplification we get

x?+y?—27x—-3y +142=0

.".The equation of the circle is x? + y> — 27x — 3y + 142 =0

5. Find the equation of the circle passing through the origin and the points where the line
3x + 4y = 12 meets the axes of coordinates.

Solution:

Given:

The line 3x + 4y = 12

The value of x is 0 on meeting the y — axis. So,
3(0) +4y =12

4y =12

y=3

The point is A(0, 3)

The value of y is 0 on meeting the x — axis. So,

3x + 4(0) = 12
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The point is B(4, 0)

Since the circle passes through origin and A and B

So, AB is the diameter

We know that the equation of the circle with AB as diameter is given by
(X=X1) (X=X%) + (y=Vy41) (Y—¥2) =0

(x=0)(x-4)+(y-3)(y-0)=0

x?+y?—4x-3y=0

.".The equation of the circle is x> + y* —4x -3y =0

6. Find the equation of the circle which passes through the origin and cuts off intercepts
a and b respectively from x and y — axes.

Solution:

Since the circle has intercept ‘a’ from x — axis, the circle must pass through (a, 0) and (-a, 0) as
it already passes through the origin.

Since the circle has intercept ‘b’ from x — axis, the circle must pass through (0, b) and (0, -b) as
it already passes through the origin.

Let us assume the circle passing through the points A(a,0) and B(0,b).
We know that the equation of the circle with AB as diameter is given by
(X=X1) (X=X%) +(y=Vy41) (Y—¥2) =0

(x—a)(x-0)+(y-0)(y-b)=0
x?+y?’+ax+by=0orx?+y?’—ax—-by=0

.".The equation of the circle is x¥* + y* + ax + by =0 or x> + y?’—ax—by =0
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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