Transforming Graphs
This is actually a very simple topic, even though it is aimed at A/A* students. 

It is self-explanatory, how do you transform one graph into another.

The questions will often use function notation, which is also used a lot at ‘A’ level.

e.g. f(x) = x2  

The curves you will be most often asked to transform are:


and:




If we consider the curve y = f(x) to be our starting point then the following are transformations you are expected to recognise:

y = f(x) + a    is a translation of a upwards (downwards if a is negative)

y = f(x – a) is a translation of a to the RIGHT  

y = f(-x) is a reflection in the y axis

y = -f(x) is a reflection in the x axis

y = af(x) is a vertical stretch by a scale factor of a.

y = f(ax) is a horizontal compression by a scale factor of a.
Examples

Starting from the curve y = cos x, write down the equations for the following curves:


Answers: a is a translation of the original curve of one unit upwards so y = cosx + 1
                b is a reflection in the x axis so y = - cosx

                c  is a stretch by a scale factor of 3 so y = 3cosx

                d  is a compression by a scale factor of 2 so y = cos(2x)

Can be asked to perform more than 1 transformation.

e.g. if y = f(x) = x2 then how is this graph transformed to obtain y = -(x + 1)2 – 5 ?
Just take it one step at a time:

 (x + 1)2      means the curve has been translated one square to the left.

-(x + 1)2      the ‘-‘ means this new curve has been  reflected in the x axis.

-(x + 1)2 -5  means the new curve has been  translated 5 units down.

Past Paper question
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Use this curve to sketch the curves:
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Solutions
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 y = sinx
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 y = cosx
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 y = sinx
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