Equation of a circle

Starter
1. The straight line, L,, passes through the point (10, 1) and is
perpendicular to the line L, with equation 2x +y = 1.
(@) Find the equation of L,, giving your answer in the form ax + by = k where a, b
and k are integers.
(b) Find the coordinates of the point of intersection of the lines L; and L,.
(c) Hence calculate the perpendicular distance from the point (10, 1) to the line L,.

2. At GCSE, it was given that the equation of a circle of radius r units and centre (0, 0) was
X2+ y2 = r2. Using your understanding of transformations, state the equation of the
circle, radius r, whose centre is at the point (a, 0).

Notes
Consider the graph of the circle whose centre, C, is at 7 y
(5, 4) and whose radius is 3 units. P(x,y)
6
Consider any point P(x, y) on the circumference of the 5 4
circle. 4
A right-angled triangle can be formed whose 3
hypotenuse is the radius, 3, and whose shorter sides 2
arex —S5andy — 4. ;
2 2 2 X
By Pythagoras: x=5"+(y-—-4)=3 10| 1 2 3 4 5 6 7 8
(x =57 +(y =47’ =9 -

This is the equation of the circle.

Ingeneral:  (x —a)’ + (y —b)> =r? s the equation of the circle whose radius is r
and whose centre is (a, D).

E.g. 1 State the radius and centres of these circles:
@ @=5+0-4>=9 b =7+ +1)?=48

Working: (a) Centre is (5, 4) Radius = \/5 =3

E.g. 2 State the equation of the following circles:
(a) centre (—3, 8), radius = 20, (b) centre (—6, — 2), radius = 5\/5

Working:  (a) (x +3)*+ (y — 8)> = 400

E.g. 3 Find the centre and radius of these circles:

(@) x*—6x+y>’—-8y=7 () x*>+10x+y>2-2y=14
© x*+y?—4x-12=0 d  2x*>+2y?=6x4+8y+10
Working: (a) Complete the square: x=32-94+(y—-47>-16=7

(x=32+(y—-4)>=32
Centre (3, 4), radius = 4/32 = 4\/5
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When the form of a circle is not given in the convenient bracket form, completing the square needs
to be carried out on both the terms in x and the terms in y.

E.g. 4 Consider the circle C with equation (x — 5)> + (y — 4)> = 25. Decide whether these
points lie inside the circle, on the circumference of the circle or outside the circle.

@ 2D b “& —-D © (I,7)

Working: (a) The circle has centre (5, 4) and radius 5.
Distance from centre to (2, 1) = \/(5 —22+ (@4 -1 =418=32
Since 31/2 < 3, the point (2, 1) lies inside the circle.

E.g. 5 Find the equation of the circle whose centre is (1, 3) and whose circumference passes
through the point (4, 7).

E.g. 6 The points (2, 1) and (8, 9) are at the ends of a diameter of a circle. Find the equation of
the circle.

E.g. 7 The circle with equation x> + y? — 10x + 2y = 12 is translated 3 units in the positive x—
direction and then reflected in the x—axis. Find the equation of the new circle.

Exercise
p102 6D Qu 1i, 2i, 3i, 4i, 5-9, (10 red)

Summary
(x —a)> + (y — b)?> = r? s the equation of the circle whose radius is r
and whose centre is (a, b).
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