
Algebra 1 Lines and circles26

Fluency and skills

The equation of a straight line can be written in the form y = mx + c 

where m is the gradient and c is the y-intercept.

A straight line can also be written in the form  
y − y1 = m(x − x1)

where (x1, y1) is a point on the line and m is the gradient.

Key point

You can rearrange the general equation of a straight line to get a formula for the gradient.

The gradient of a straight line through two points  

(x1, y1) and (x2, y2) is m = 
y y
x x
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Key point

You can use Pythagoras’ theorem to find the distance between two points. 

The distance between two points (x1, y1) and (x2, y2) is  

given by the formula x x y y( ) ( )1 2
2

1 2
2− + −

Key point

The coordinates of the midpoint of the line joining  
(x1, y1) and (x2, y2) are given by the formula
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Key point

1.6 Lines and circles
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 1 A straight line segment joins the points (− 2, −3) and (4, 9)

a Work out the midpoint of the line segment.

b  Work out the equation of the perpendicular bisector of the line segment.  
Give your answer in the form ay + bx + c = 0 where a, b and c are integers.
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b Gradient of line segment = 
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Gradient of perpendicular bisector = − 1
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Use y − y1 = m (x − x1)

Multiply through by 2 
and rearrange to the 
required form.

Use gradient = 2 1
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Use m1 × m2 = −1

On a graph, the equation of any circle with centre (a, b) and radius r 
has the same general form. 

The diagram shows a circle, centre (1, 4) and radius 5, with a general 
point (x, y) shown on the circumference.

The vertical distance of the point (x, y) from the centre is y − 4 and  
the horizontal distance of the point (x, y) from the centre is x − 1. 

Using Pythagoras’ theorem for the right-angled triangle shown,  
you get (x − 1)2 + (y − 4)2 = 52 

Notice that this equation is in the form (x − a)2 + (y − b)2 = r2  
This is the equation for any circle.

The equation of a circle, centre (a, b) and radius r, is 
(x − a)2 + (y − b)2 = r2

Key point

For a circle centred at the origin, a = 0 and b = 0, so  
the equation of the circle is simply

x2 + y2 = r2

Key point
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You can use the gradients of two lines to decide if they are parallel or perpendicular.

Two lines are described by the equations  
y1 = m1x + c1 and y2 = m2x + c2

If m1 = m2, the two lines are parallel.

If m1 × m2 = −1, the two lines are perpendicular.

Key point

y

x
–4 0

2 (1, 4)

x – 1

y – 45

(x, y)

4

6

8

10

42 6 8–2
–2


