Straight Line Graphs

In these notes we will look at the properties of straight line graphs and how to draw them.

The simplest lines are either vertical lines or horizontal lines.


Every point on the horizontal line has a ‘y value’ of 3, so its equation is simply ‘y = 3’

Every point on the vertical line has a ‘x value’ of 2, so its equation is simply ‘x = 2’

The point of intersection is where two or more lines cross each other. For our two lines above this will be the point (2, 3).

The ‘x axis’ is the line with the equation ‘y = 0’.

Similarly, the ‘y axis’ is the line with the equation ‘x = 0’.

All other straight lines (i.e. any which slope up or down) are determined by the equation:

                                                     y = mx + c
where ‘m’ is the gradient (or steepness) of the line and ‘c’ is the value where the line crosses the ‘y axis’.

This is only true for equations without ‘powers of x’ (so no x2)
If you need to draw a line of this type then follow the simple steps below and you shouldn’t go far wrong.

1) Pick 3 possible values for ‘x’ (usually from x = 0, 1, 2, 3 and 4)

2) Calculate the corresponding values of y

3) Plot your three pairs of co-ordinates and draw a straight line – if they are not in a straight line then something has gone wrong.

4) Label your line with its equation.
Example
Draw the line y = 2x -3

From the equation ‘y = 2x -3’ when x = 1, 2 and 3; y = -1, 1 and 3.

These give me the co-ordinates (1, -1), (2, 1) and (3, 3).

Plot these on your axes and label the line


[image: image1]
The only way that this can get more difficult is if the equation looks a little different.
Example

Draw the line with the equation ‘2x + y = 8’

You can still try to find out the ‘y values’ for x = 1, 2, 3 etc. but it is often easier to see what happens when ‘x = 0’ and when ‘y = 0’. If possible always try to find another point on the line which you can use as a check.

For ‘2x + y = 8’   when x = 0, y = 8. This gives us the point (0, 8).

                             when y = 0, x = 4  (because 2x = 8) so we get the point (4, 0)

When x = 1, y = 6. This is my ‘check point’

Now plot these on a graph and label the line.


We can use our new found line-drawing skills to solve some simultaneous equations.

If we draw the lines from their equations, the the solution is found where the lines cross (intersect).

Example 

Solve the simultaneous equations       x + 2y = 10   and

                                                             y = x – 1

For x + 2y = 10 we have the points (0, 5), (10, 0) and (2, 4) 

For y = x – 1 we have the points (1, 0), (2, 1) and (3, 2)

If we plot these points, we get the following:


The point of intersection of these two lines is at (4, 3) which means the solution to:

       x = 2y = 10 and y = x – 1 as x = 4 and y = 3

Enough of drawing lines and now onto their properties.

As we saw earlier, all sloping straight lines are of the form ‘ y = mx + c’. 

We can re-arrange equations like ‘y + 2x = 5’ to get them in this form.

E.g. ‘y + 2x = 5’ is the same line as ‘y = -2x + 5’
The co-efficient (number in front) of x tells us the gradient (steepness) of the line. If this is a positive amount then the line slopes uphill. If it is negative then it slopes downhill. The bigger the number, the steeper the line.

IMPORTANT – Parallel lines are as steep as each other (have the same gradient). To put it a simple way, ‘they will have the same number of x’s’.

The number at the end of the equation tells us where the line crosses the y axis.

Example

 y = 4x + 1. This line slopes uphill and has a gradient of 4. It crosses the y axis at 1.


The ‘top’ line has the equation ‘y = 2x + 1’. What is the equation of the other line?

The lines are parallel so they have the same gradient. 

This tells us the missing equation must start with ‘y = 2x’
The line crosses the ‘y axis’ at ‘-3’ so the equation must be ‘y = 2x – 3’

The only other thing you could be asked is to find the equation of a line which is drawn on some axes.

Find the equation of the line shown on the axes below.


The line obviously crosses the ‘y axis’ at ‘-2’ so we have the end of our equation.

Now we need to find the gradient. To do this we use the fact that:
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Pick any two points on your line. I will choose (0, -2) and (2, 4)

The vertical change is from -2 to 4, a total of 6.

The horizontal change is from 0 to 2, a total of 2.
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      (if the line slopes downhill this should be negative)

This mean that the equation of our line must be:

                                y = 3x – 2

Any problems – find a maths teacher! 
 y = 2x  3
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2x + y = 8
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 y = x  1





x + 2y = 10
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 y = 2x + 1
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