Finding the Midpoint of aLine

To work out the midpoint of line
we need to find the halfway point B (3,3)

Midpoint of AB = (2,2) 2

A(1,2) 2
The formula for the midpoint is:-

X1 + X? y’l +y?
2 2

Where(x,, y,) and &, , y,) are 2 given points on the line

Example 1. If A(3,7) and B(11, — 3) Find the midpointAB

Midpoint of AB = (X T X y1 +y’j

3+11 7+ -3
2 2
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Diameter of circles are often used in this topicaaese the midpoint will always be the centre of the
circle.



Example 2. If A(2,3) and B is(5,9) and the ceofréne circle. If AC is the diameter of the

circle find the coordinates of C

Midpoint of AB = (’9 * X, Vit Y J
2 2

5. 9) :(M?»_wj

2 2
D5:2+X and 9=3'—+Y
2 2
10 = 2+ 18=3 %
8x 15y
O C = (5,15)
ifx:E then = —x-1
4
= _E_l
4
y= -35

O The Centre of the circle is (2.5, — 3.5)



Chords and Perpendicular Lines

» A chordis a line that passes from one side of a circkeéoother but which does not pass
through the centre.

* A perpendiculaline always cuts at 90°. If it bisects a line thiecuts it exactly in half. It is
often called aerpendicular bisectoWhen questions are talking about this then yaadrie
use the equation of a normal and the midpoints.

:

e The perpendicular bisector of a chord always pa$sesgh the centre of a circle.

The key to success is that you always need to draketch so you know what is going on.

Example 1. The Lines AB and CD are chords of @eciiThe liney = 3x — 11 is the
perpendicular bisector of AB. The liney = — x — 1 is fferpendicular bisector of CD

Find the coordinates of the centre of the circle.

We know the perpendicular bisector

of a chord passes through the centre

so the centre of the circle is
where the lines meet! So solve

simultaneously




y=3x—11

= -x-1

0 X-11= -x-1

I -11= -1
A =10
_ 10
x = =2
4
i 10

X == then y= —-x-1
4

_10 _
4

= — 3.5
0 The Centre of the circle is (2.5, — 3.5)

y= 1



Distance Between Two Points

To work out the distance between
two points we use Pythagoras B (6,8)

Midpoint of AB = (2,2) 4

A (3.4) 3
The formula for the distance between two points is:
'\/(Xz - X1)2 + (yz _y1)2

Where(x,, y,) and &, , y,) are 2 given points on the line

Example 1. PQ is the diameter of a circle where i(3) and Q(6, — 3) .

Find the radius of the circle

First we need to remember that Radius = half tteriaiter

PQ = "/(Xz - Xl)z + 6’2 _yl)Z
PQ =N®G- —1f + (-3-3f

PQ =W(7" + (-6f)
PQ =485
V85

2

Radius =

Anglesin a semicircle

An angle in a semicircle is always 90° when one sitithe triangle is the diameter and all 3 sides
sit on the circumference of the circle




Example 2. The points A(2,6) , B(5,7) and C(8, He)n a circle. Show that ABC is
a right angled triangle and find the area of theahgle

Length AB :f\/(x2 — X1)2 + , —y1)2

AB = NGB -2f + (7 -6f

AB = N3 +71°
AB = 410

Length BC :A/(x2 - X1)2 \'A —y1)2

BC =@ -5 + (-=2-7j

BC =3 +(-9f
BC =90

Length AC :A/(x2 — X1)2 + (@, —y1)2

AC =N@B -2 + (-2 6

AC = W6 + (- 8f
AC = V100
AC =10

[0 Using pythagoras to prove ABC is a right angleshgle
AC’ = AB® + BC”
16 = W10 + W90y
100 = 10 + 90
100 = 100

This proves the triangle is a right angled triangle



Area of a triangle -1« base x height
2

A:EXABXBC

2

Azime@
Azixmx@xm

A = 15 unité



Equation of a Circle

An equation of a circle is always in the forngx — a)2 +(y— b)2 =
where r is the radius and (a,b) is the centre etiltle.

Example 1. If a circle has a radius of 7 and a cent(@®), what is the equation of the
circle?

(x—a)2+(y—b)2:r2 where a=2,b=6,r=7
0 &-2+(y-6=7
X -2+ (y— 6)f = 49

The equation of the cirlce is x ¢ 2)2 +(y - 6)2 =49

Example 2. Given the equatior(x — 24/3)* + (y + N7)° = 144 , find the radius of the
centre of the circle.

(x—a)2 + (y—b)2: > wherea = ZAE, b= —A/;,rz =144
O centre is (dg , —A/;)
r* = 144
r = +£12 as radius cannot be negative we can ingnenesitjtive value
Or=12
Example 3. Prove that (1,2) lies on the circumferenicthe circle which has the equation

(x—2)2+(y+3)2=26 when x=1y=2

1-2f+@2+3f=26
(- 15+ (57 = 26
1+25 = 26
26 = 26

O (1,2) lies on the circumference of the circle



Tangents

The angle between the tangent and a radius
is 90°. A tangent only touches at one point.

This circle theorem is often used in
questions as it can relate closely to
perpendicular bisectors.

Example 1. The line4x — 3y — 40 = 0 touches the circlgx — 2)2 +(y— 6)2 = 100
at P(10,0). Show that the radius at P is perpetdtito the line.

This mean the centre Ais (2,6)

Gradient of AP =Y2— Y1

X, =%
_6-1
A 2-10
__6
-8
. .3
O gradient of AP is —
P (10,0) 4
Gradient of tangent 4x—-3y—-40=0
-40=3
4x — 40 _
— Q=Y
3
[ gradient of tangentgé
. _ _ 3 _4
Using m, xm, = —1 wherem = —= and m, =—
4 3
_§ X é = -1
4 3

O lines are perpendicualr



Finding Points of | nter section

If you need to find where a circle meets a linenthelve the two equations simultaneously.

Example 1. Find where the ling = x + 5 meets the circle¢ + (y - 2)2 =29

Substitute y=x+5 into X~ + (y—2)2=29
X*+ ((x + 5) — 2f = 29
x>+ (x + 3f = 29
X + X°+ 6x + 9 = 29
2’ +6x —20 =0
X*+3x—10 = 0
X +5Xx-2)=0

X= -5 orx=2
fx= -5 y=x+5
y= -5+5
y=0 (-5,0)
fx=2 y=x+5
y=2+5
y=7 (2,7)

So the line meets the circle at (-5,0) and (2,7).

If you get no solutions when you try and solve sguations then it means the lines do not meet



