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MA101 Calculus - Outline Notes: Parametric Differentiation

This topic is discussed in section 8.3 of Adams, in the chapter which deals with parametric curves. The whole chapter is worth studying. There may be some parts that you have done at A-level. There are some parts which you will encounter in MA103.

The method is used to determine the gradient of a curve which is given parametrically, for example like an ellipse, represented by
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We want to find 
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 but the formulae are amenable only to differentiation with respect to t.

We can use the chain rule to give 
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Alternatively we can go back to the definition of the derivative. We want to work out 
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 at a point specified by 
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 So we need to calculate  
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This is a  "
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" limit and so we can use l'Hôpital's rule.
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An alternative proof is given in section 8.3 of Adams.

Example 1

We shall use this technique to find the gradient at an arbitrary point t of the ellipse above.
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So 
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 This excludes the points where the tangent is parallel to the y-axis.

Example 2

Given 
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 find 
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It is possible to find a general formula like that for 
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 but it is simpler to argue as follows:

We note that  
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 We have already worked out Y in terms of t in Example 1, so we can use the formula we already have, applied to Y. We then obtain
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NOTE: A common MISTAKE is to try to find  
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 by differentiating the formula obtianed for 
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 with respect to t. This is WRONG
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