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MA101 Calculus - Outline Notes: Logarithmic Differentiation

This topic is an application of implicit differentiation. It is discussed on pages 190-191 of Adams, with some examples. The technique is useful when we have expressions involving complicated products, or where the variable appears in an exponent.

Example 1

Differentiate 
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We take logarithms of both sides of the equation, to give 
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We can now differentiate both sides with respect to x to obtain
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Example 2

Differentiate 
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We take logarithms of both sides and then differentiate with respect to x. This gives
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NOTE: You cannot differentiate using the ordinary power rule which applies when the exponent is a constant. So the calculation below is incorrect
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 This is a common MISTAKE. It is WRONG. This procedure does not work for 
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 for example, since you know that the derivative of  
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Example 3

Differentiate 
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We use the same logarithmic differentiation technique.
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