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11.3 Circle

Definition 1 A circle is the set of all points in a plane that are equidistant from a fixed
point in the plane.

The fixed point 1s called the centre of the circle and the distance from the centre
1o a point on the circle is called the radius of the circle (Fig 11.11).
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The equation of the circle 1s simplest if the centre of the circle is at the ongin.
However, we derive below the equation of the circle with a given centre and radius
(Fig 11.12).

Given C (h, k) be the centre and r the radius of circle. Let P(x, ¥) be any point on
the circle (Figl1.12). Then, by the defimtion, | CP | = r . By the distance formula,
we have

-J{.r—!r)z +(y—-k) =r
Le. (x=hy+(v=-ky=r
This is the required equation of the circle with centre at (i.k) and radius r .
Example 1 Find an equation of the circle with centre at (0,0) and radius r
Solution Here h =k = 0. Therefore, the equation of the circle 1s ¥ + y* =~
Example 2 Find the equation of the circle with centre (-3. 2) and radius 4.
Solution Here h =-3, k=2 and r =4 Therefore, the equation of the required circle 1s

(x+ 3P+ (y=2Pr=16
Example 3 Find the centre and the radius of the circle ¥+ v+ 8x+ 10y -8=0
Solution The given equation is
(F+8) +(¥+10y)=8
Now, completing the squares within the parenthesis, we get
(2 +8x+16) + (P + 10y +25) =8+ 16 +25

Le. (x+4y +(y+5F=49
Le. R0+ =5 =T
Therefore, the given circle has centre at (- 4, -3) and radius 7.
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Example 4 Find the equation of the circle which passes through the points (2, -2), and
(3.4) and whose centre lies on the line x + vy =2,

Solution Let the equation of the circle be (x = Ay + (y - k) =r.

Since the circle passes through (2, - 2) and (3,4), we have

2Q-hyp+(-2-kfF=r- A1)

and 3-hP+@-k=r - (2)

Also since the centre lies on the line x + y =2, we have
h+k=2 i3]

Solving the equations (1), (2) and (3), we get
h=07, k=13 and ©=12.58
Hence, the equation of the required circle 1s
(x=07F+(v-1.3F=1258

EXERCISE 11.1

In each of the following Exercises 1 to 5, find the equation of the circle with
1. centre (0.2) and radius 2 2. centre (-2,3) and radius 4

1
3. centre[:_ll-, i—]andmdius E 4. centre (1,1) and radius ,JE

5. centre (—a, =) and radius .lfaz — B

In each of the following Exercises 6 to 9, find the centre and radius of the circles.
6. (x+5F+(y=-3F=36 7. ¥ +y-4x-8y-45=10
8. ¥+y-8x+10y-12=0 9. 22 +2-x=0

10. Find the equation of the circle passing through the points (4,1) and (6.5) and
whose centre 1s on the line 4x + y = 16,

11. Find the equation of the circle passing through the points (2.3) and (-1.1) and
whose centre 1s on the hne x -3y - 11 =0.

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

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

14. Find the equation of a circle with centre (2 2) and passes through the point (4,5).
15, Does the point (-2.5, 3.5) lie inside, outside or on the circle x* + y* = 257



