Topic 22:  Straight Line Graphs: Perpendicular Lines
The objectives of this unit are to:

*  recap the equation of a straight line and to recap finding the equation of parallel lines;
*  to understand the relationship between the gradients of perpendicular lines;
*  to calculate the equation of a line perpendicular to a given line.
Recap: Grade B and C content

Gradient and parallel lines

The equation of a straight line has the form y = mx + c, where m is the gradient of the line and c is the y-interecpt.

Parallel lines have the same gradient.

The gradient of a line passing through two points is found using the formula:
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Example:   
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This is already written in the form y = mx + c.

So the gradient is 2 and the y-intercept is 5.

Example 2:  x + y = 7

To find the gradient and y-intercept of this line, we need to rearrange to the form y = mx + c.

We get:


y = -1x + 7.

So gradient is -1 and y-intercept is 7.

Example 3:  
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Rearranging:
2y = 12 – 3x


  y = 6 – 1.5x.

So gradient is -1.5  and the y-intercept is 6.

Example 4:  Find the equation of the line parallel to y = 3x – 1 that passes through the point (0, 5).
Solution:  As the line is parallel to y = 3x – 1, it must have the same gradient, i.e. 3.

As our line must pass through (0, 5), the y-intercept is 5.

So the required equation is y = 3x + 5.

Example 5:  Find the equation of the line parallel to y = 8 – 2x passing through the point (3, 7).

Solution:  A parallel line has the same gradient i.e. -2.

The equation of the parallel line therefore is y = -2x + c.

In order to find c, we can use the coordinates of the point that we wish our line to pass through.

Substituting x = 3, y = 7 gives:


7 = -2×3 + c

c = 7 + 6 = 13.

So the equation is y = -2x + 13.

Examination question (Edexcel March 2003)

Find the gradient of the straight line with equation 
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Examination question (Edexcel June 2004)

A straight line has equation y = 2(3 – 4x).

Find the gradient of the straight line.

Examination question (Edexcel November 2004)
The straight line L1 has equation y = 2x + 3.

The straight line L2 is parallel to the straight line L1.

The straight line L2 passes through the point (3, 2).

Find an equation of the straight line L2.

Example:

Find the equation of the line passing through the points (1, 5) and (5, -3).

Solution:  The y coordinates have gone from 5 to -3, a change of -8.

The x coordinates have gone from 1 to 5, a change of 4.

So gradient is 
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The equation of the line therefore has the form  y = -2x + c.

If we substitute in the coordinates of one of our points, for example x = 1, y = 5, we get:



5 = -2 + c


c = 7.

So the line has equation y = -2x + 7.

Examination question (Edexcel January 2005)

A straight line passes through the points (0, 5) and (3, 17).
Find the equation of the straight line.

Perpendicular lines

Two lines are perpendicular is their gradients multiply to give -1, i.e. the gradient of one line is the negative reciprocal of the gradient of the other.

So if one line has gradient m1, then the gradient of a perpendicular line must be 
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Example:  Which two of the lines below are perpendicular to the line y = 4 – 2x.



y = -2x + 5




y = 0.5x + 4



           2y = x + 5



         x + 2y = 7

Solution:

The gradient of the line y = 4 – 2x is -2.

A perpendicular line must therefore have gradient 
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We now look to see which of the four lines given have a gradient of 0.5 by rearranging their equations to the form y = mx + c.


Line


Rearranged form

Gradient


y = -2x + 5

    -



  -2

y = 0.5x + 4 

    -



  0.5
2y = x + 5
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x + 2y = 7
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The lines perpendicular to y = 4 – 2x therefore are  y = 0.5x + 4 and 2y = x + 5

Example 2:  Find the equation of the line perpendicular to 
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 passing through the point 
(4, 10).

Solution:

The equation 
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The gradient is therefore 
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A perpendicular line has gradient 
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 (i.e the negative reciprocal).

So our equation has the form 
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Substitute in x = 4 and y = 10:



10 = 
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i.e. c = 4

So the perpendicular line has equation 
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Examination question (Edexcel November 2003)

A straight line, L, passes through the point with coordinates (4, 7) and is perpendicular to the line with equation y = 2x + 3.

Find an equation of the straight line L.
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Examination question (Edexcel June 2004)
ABCD is a rectangle.  A is the point (0, 1).  C is the point (0, 6).

The equation of the straight line through A and B is y = 2x + 1.

a)  Find the equation of the straight line through D and C.

b)  Find the equation of the straight line through B and C.
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