Average speed is calculated by taking the distance traveled over time taken.

i.e. 
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If you let:
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 denote the first average speed of 50mph
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 denote the distance from Cambridge to Cardiff
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 denote the time taken for the first journey
And 
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 denote the second average speed of 70mph
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 denote the time taken for the return journey

then 
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Similarly, 
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We can use the same letter d for both, since this is definitely the same distance in both cases (The distance from Cambridge to Cardiff is the same as from Cardiff to Cambridge).

The average speed for the whole journey is: the total distance over the total time taken. 

The total distance is simply 
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, since you cover the same distance twice.

The total time taken is: 
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 can be written as: 
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and
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 can be written as: 
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So if 
[image: image15.wmf]a

s

denotes the average speed,
then 
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can be re-written as: 
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So: 
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which equals: 
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The 
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 cancels, giving: 
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In answer to the first question, where 
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, and 
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…which is close, but not actually equal to 60mph.
Because the 
[image: image26.wmf]d

's cancel, it doesn't actually matter what the distance is from Cambridge to Cardiff. If your average speeds are 50mph to somwhere and 70mph back, your average speed in total will always be 58 1/3 mph.

For the second question, 
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 is asked for, and 
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is given (
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 is assumed to still be 50)

So:
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The average speed for the return journey would have to be 75 mph, to make the average speed overall 60mph.
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