
Circles Dr Rhian Taylor

1 Circles

The equation of a circle with centre (a, b) and radius r is

(x− a)2 + (y − b)2 = r2

Consider two points, (x1, y1) and (x2, y2).
The distance between the two points is √

(x2 − x1)2 + (y2 − y1)2

The midpoint is (
x1 + x2

2
,
y1 + y2

2

)
If the gradient of a straight line is m, then the gradient of its perpendicular bisector will be − 1

m .

Make sure you know the circle theorems.

2 Practice Questions

1. The line segment PQ, where P is (3, 8) and Q is (−1,−4), is the diameter of a circle with centre C. The line
l is perpendicular to PQ and passes through C. Find an equation of l.

2. The circle C has equation x2 + y2 − 10x+ 8y + 25 = 0. The line with equation y = kx, where k is a constant,
cuts C at two distinct points. Find the range of possible values for k.
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3. The circle C has centre (0, 5) and radius 10.

(a) Write down an equation of the circle.

(b) The straight line with equation 2x + y = 1 intersects C at the points P and Q. Find the coordinates of
P and Q.

4. A circle has equation x2 + y2 + 4x− 6y − 23 = 0.

(a) Find the coordinates of the centre of the circle and show that the radius of the circle is 6.

(b) The points A, B and C lie on the circle. The length of AB is 12 and the length of AC is 5. Find the
length of BC, giving your answer to 1 decimal place.
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5. Show that the line with equation 4y + 3x = 44 is a tangent to the circle with centre (5, 1) and radius 5.
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