AS Pure Chapter6 ¢ Circles

Midpoints and Perpendicular Bisectors

Aline segmentis a finite section of a straight line with two distinct endpoints.
Themidpoint of a line segment is found @veraging thee- and « -coordinates of its endpoints

Theperpendicular bisectoof a line segmend dis the straight line
that isperpendicularto 6 dandpasses through the midpoinof 6 @

To find an equation for the perpendicular bisectobofy you need
the same information as for any straight line

1 apoint on the line gsethe midpoint ofd 9

perpendicular
 the gradient (if the gradient di 6isd , this willbe —) bisector

Equations of Circles

The equation of a circle with centte  mthrt and radius is
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The equation of a circle with centre:=Rff and radiuswis
e =+ « 4 >

The equation of a circle can be given in expanded form and set equal to zero:
O O OO ® 1 0T
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If you are given the eq~uation in the formpmplete the squardor both thewandwterms and rearrange into the
form ® W W i so that you can read off the centre and radius.

Intersections of Straight Lines and Circles

If you know the equations for a circle and a straight line, yousclre simultaneouslyo find whete (if at all) the
line touches or intersects the circle.

Rearrange the equation of the straight line into the fosm or @ and no points of

) i ) - o ’ one point of _ VA ; >

substitute into the equation of the circle to get a quadratic in one variable. jntersection l;tersectlon
N

If this quadratic has no solutions, thedin R2 Say Qi {2 dzOK \

If this quadratic has two solutions, the line intersects the circle at two points
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If this quadratic has one solution, the line touches the circle at a single goir

in this case, the line istangentto the circle e

P

You can use thdiscriminantto check whether the line touches, cuts or misse — e /

the circle without having to solve. two points of
intersection




Tangent and Chord Properties

You are expected to be familiar with certain properties of circles related to GCSE circle theorems.

A tangentto a circle is perpendicular to the radius of the diecat the point of intersection:

',

tangent

The angle in a semicircle is always a right angle:

The perpendicular bisector of a chord will pass through the centre of the circle:

We can use this téind the centre of a circle giveany three pointson the circumference:
9 Find the equations of the perpendicular bisectors of chords between two different pairs of points
M Find the coordinates where these two bisectors me#tis is thecentre of the circle

1 You ca also find the radius by finding the distance from the centre to any point on the circumference



