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OUTCOME 1OUTCOME 1OUTCOME 1OUTCOME 1    

Straight Lines 

1 The Distance Between Points 

Points on Horizontal or Vertical Lines 

It is relatively straightforw ard to w ork out the distance betw een tw o points 

w hich lie on a line parallel to the x- or y-axis.  

 

In the diagram  to the left, the points ( ) 1 1,x y  

and ( ) 2 2,x y  lie on a line parallel to the 

x-axis, i.e. 1 2y y= . 

The distance betw een the points is sim ply 

the difference in the x-coordinates, i.e. 

2 1x x−  w here 2 1x x> .  

 

In the diagram  to the left, the points ( ) 1 1,x y  

and ( ) 2 2,x y  lie on a line parallel to the 

y-axis, i.e. 1 2x x= . 

The distance betw een the points is sim ply 

the difference in the y-coordinates, i.e. 

2 1y y−  w here 2 1y y> . 

EXAMPLEEXAMPLEEXAMPLEEXAMPLE    

1. Calculate the distance betw een the points ( ) 7, 3− −  and ( ) 16, 3− . 

( )The distance is   16 7

16 7

23 units

− −
= +
=

 

x 
( ) 1 1,x y

( ) 2 2,x y
y

O 

x 

( ) 1 1,x y ( ) 2 2,x y
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The Distance Formula 

The distance form ula gives us a m ethod for w orking out the length of the 

straight line betw een any tw o points. It is based on Pythagoras’s Theorem . 

 

The distance d betw een the points ( ) 1 1,x y  and ( ) 2 2,x y  is 

( ) ( )2 2

2 1 2 1d x x y y= − + −  units 

EXAMPLEEXAMPLEEXAMPLEEXAMPLESSSS    

2. A is the point ( ) 2, 4−  and ( ) B 3,1 . Calculate the length of the line AB.  

( ) ( )
( )( ) ( )
( )

2 2

2 1 2 1

2 2

22

The length is 

3 2 1 4

5 3

25 9

34 units

x x y y− + −

= − − + −

= + −

= +

=

 

3. Calculate the distance betw een the points ( ) 

151
2 4

, −  and ( ) 1, 1− − . 

 

y

O x

( ) 2 2,x y

( ) 1 1,x y

2 1x x−

2 1y y−d
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2 The Midpoint Formula 

The point half-w ay betw een tw o points is called the m idpoint. It is 

calculated as follow s:  

The m idpoint M betw een ( ) 1 1,x y  and ( ) 2 2,x y  is 

 

1 2 1 2M ,
2 2

x x y y+ +� �
� �
� �

 

EXAMPLEEXAMPLEEXAMPLEEXAMPLESSSS    

1. Calculate the m idpoint of the points ( ) 1, 4−  and ( ) 7, 8 . 

( )

( )

 

 

 

1 2 1 2The m idpoint is ,
2 2

8 47 1
,

2 2

4, 2

x x y y+ +� �
� �
� �

+ −+� �=� �
� �

=

 

2. In the diagram  below , ( ) A 9, 2−  lies on the circum ference of the circle 

w ith centre ( ) C 17,12 , and the line AB is the diam eter of the circle. Find 

the coordinates of B. 

 A

B

C
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3 Gradients 

Consider a straight line passing through the points ( ) 1 1,x y  and ( ) 2 2,x y : 

 

The gradient m of the line through ( ) 1 1,x y  and ( ) 2 2,x y  is: 

2 1
1 2

2 1

change in vertical height
      for 

change in horizontal distance
y y

m x x
x x

−= = ≠−  

Also, since 2 1

2 1

Opposite
tan

Adjacent

y y

x x
�

−= =
−

 w e obtain: 

tanm �=  

w here � is the angle betw een the line and the positive 

direction of the x-axis. 

Note 

As a result of the above definitions: 

� lines w ith positive gradients slope 

up, from  left to right 

� lines w ith negative gradients slope 

dow n, from  left to right 

  

� lines parallel to the x-axis have a 

gradient of zero 

� lines parallel to the y-axis have an 

undefined gradient 
 

 

W e m ay also use the fact that: 

Lines are parallel ⇔  they have the sam e gradient. 

y

O x

( ) 2 2,x y

( ) 1 1,x y
2 1x x−

2 1y y−

�

�

positive direction 

x

Note 
⇔A B  means: 

If A is true, then B is true 
andandandand 
If B is true, then A is true 
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EXAMPLESEXAMPLESEXAMPLESEXAMPLES    

1. Calculate the gradient of the straight line show n in the diagram  below . 

 
tan

tan32

0·62 (to 2 d.p.)

m �=
= °
=

 

2. Find the size of angle �  show n in the diagram  below . 

 
 

 

 
( ) ( )1 1tan tan 5

78·690

m− −=
= °

 

  

3. Find the angle that the line joining ( ) P 2, 2− −  and ( ) Q 1, 7  m akes w ith 

the positive direction of the x-axis. 

  

� 5m =

x O 

y

32°
x 

y 

O 


