Straight Line Graphs
The simplest way to draw a straight line graph is to produce a table of values.
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Example: Draw the lines y = 3x – 2 and y = 6 – 2x.
Table of values for y = 3x – 2

	x
	0
	1
	2
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	y
	3×0 - 2

= -2
	3×1 - 2

= 1
	3×2- 2

= 4
	3×3 - 2

= 7


We then plot the points (0, -2), (1, 1), (2, 4) and (3, 7) and join them up.

Table of values for y = 6 – 2x 

	x
	0
	1
	2
	3

	y
	6 - 2×0

= 6
	6 - 2×1

= 4
	6 - 2×2

= 2
	6 - 2×3

= 0


We plot the points (0, 6), (1, 4), (2, 2) and (3, 0).
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Note: Graphical Solution of Simultaneous Equations
It is possible to find the approximate solution of simultaneous equations by drawing graphs.  For example, the solution of the equations


y = 3x – 2


y = 6 – 2x

can be found by looking to see where the two graphs cross over.  From the graph above, we can see that the lines cross when x = 1.5, y = 2.5 (approximately).

Gradient and y-intercept

The line y = 3x – 2 has gradient 3.  This is because the y-values go up in steps of 3 when the x-values increase in steps of 1 (see table of values).  The line has a y-intercept of -2 (as this is where the line crosses the y-axis).

The line y = 6 – 2x has gradient -2 (as the x values go up by 1, the y-values go down by 2 – see table).  The y-intercept for this line is 6.

We can write down the value of the gradient and the y-intercept by looking at the equation.

General equation for a straight line

If the equation of a straight line is written in the form y = mx + c, then

· m is the gradient

· c is the y-intercept.

Examples
	Equation
	y = 4x - 2
	y = 11 - x
	y = ⅓x
	y = -2x - 4

	Gradient
	4
	-1
	⅓
	-2

	y-intercept
	-2
	11
	0
	-4


Note: Sometimes you have to rearrange an equation in order to find the gradient and intercept.

For example, the equation 2y = 3x + 4 doesn’t have the form y = mx + c.  However, if we divide the equation by 2 we get y = 1.5x + 2.  So the gradient is 1.5 and the y-intercept is 2.

Likewise, the equation 4x + y = 1 can be rearranged to give y = 1 – 4x (by subtracting 4x from both sides of the equation).  Therefore the gradient and y-intercept are -4 and 1 respectively.

Note 2:  Two lines are parallel if they have the same gradient.  
So, the lines y = 4x -1 and y = 4x + 5 are parallel (as they both have gradient 4).

Examination Question

The equations of five straight lines are






y =   x – 2






y = 2x + 3






y = 3x + 2






y = 5x + 2






y = 3x – 3.

Two of the lines go through the point (0, 2).

(a)  Write down the equations of these two lines.

Two of the lines are parallel.

(b)  Write down the equations of these two lines.

Finding the equation of a straight line

If you are given a straight line graph, it is possible to find its equation by working out the gradient and reading off the y-intercept.
To work out the gradient, we use the formula


[image: image1.wmf]in x

 

change

y

in 

 

change

 

gradient 

=


Example

Find the equation of the straight line shown here.


We first find two points with whole number coordinates that this line passes through.  For example, the line passes through (3, 1) and (6, 3).

We can see that to get between these two points, the x-coordinate needs to increase by 3 and the y-coordinate by 2.
So the gradient is 
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The y-intercept is -1 (as this is where the line crosses the y-axis).

As the equation of a straight line is y = mx + c, the equation of this line is 
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Example 2:

Find the equation of the line shown here.

The line passes through the points (0, 4) and (1, 1).
So when the x-coordinate goes up by 1, the y-coordinate goes down by 3.

So the gradient is 
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As the y-intercept is 4, the equation of the line must be y = -3x + 4.

Examination Question
Find the equation of this line.

Intercept method for drawing straight line graphs.
When lines are not written with y as the subject, it can be easier to draw them by finding where each line crosses each of the axes.

Example:  Solve the simultaneous equations

  x + 3y = 6
  2x -  y = 5
by drawing the graphs of each equation.

Line 1:  x + 3y = 6
This line crosses the y-axis when x = 0.  So we cover up x and solve the resulting equation, i.e.


3y = 6

y = 2
The line crosses the x-axis when y = 0.  If we cover up y, we get the equation x = 6.
So this line crosses the y axis at 2 and the x-axis at 6.


Line 2:  2x – y = 5
To see where the line crosses the y-axis we cover up the x term.  We get the equation

-y = 5

  y = -5
To see where it crosses the x-axis, we cover up y. We then get


2x = 5

x = 2.5
So this line crosses the y axis at -5 and the x-axis at 2.5.

To solve the simultaneous equations we look to see where the lines cross – they intersect at x = 3 and y = 1.  

Examination Question
Draw the lines y = 2x -1 on the grid opposite.  (Use x and y axes numbered from -2 to 4).

By drawing another line, use your graph to solve the simultaneous equations


y = 2x – 1


x + 2y = 4

Examination Question 2

The diagram shows a sketch of the line 2y + x = 10.

(a) Find the coordinates of points G and H.

(b) Rearrange the equation to write the line in 

The form y = mx + c.








  G











H

Finding the equation of a line passing through a given point
Example:  Find the equation of the line parallel to the line y = 3x +  8 which passes through the point (1, -2).
To find the equation of the line, we need the gradient and the y-intercept.

As the line is parallel to the line y = 3x + 8, the gradient must be 3.

So the equation of the line must be y = 3x + c.

To find the value of the y-intercept, c, we use the coordinates of the point that it passes through.

Putting x = 1, y = -2 into the equation y = 3x + c gives,





-2 = 3 × 1 + c





-2 = 3 + c





  c = -5

So the equation is y = 3x – 5.

Examination style question
Find the equation of the line parallel to y = -5x + 4 that passes through the point (3, -9).

Choose some simple values for the x row 





Work out the y value corresponding to each x value using the formula y = 3x - 2
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