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MA101 Calculus - Outline Notes: Differentiating Inverse Functions

This is discussed on pages 176-7 in Adams

We shall first look at the limit definition of the derivative.

Suppose
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Now 
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 for some h, and we assume that 
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 and vice-versa. So 
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Therefore 
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Example 1

We can verify the above rule using the logarithmic function.

Suppose 
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 is the inverse. Then
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In most cases we shall use the implicit function approach

Example 2

Suppose 
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 Differentiating the latter equation implicitly with respect to x gives 
[image: image13.wmf],

1

cosh

=

´

dx

dy

y

so that 
[image: image14.wmf].

cosh

1

y

dx

dy

=

 However we want the answer in terms of x (
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) and so we use the identity 
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 and we have to choose the positive square root since cosh is always positive.

Thus 
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Example 3

In this example we discuss the problem of differentiating the inverse sine function. Recall that we considered the question of inverse trigonometric functions in some detail earlier.

Suppose 
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 Differentiating the latter equation implicitly with respect to x gives 
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 However we want the answer in terms of x (
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 and so we have to consider the problem of which square root to choose.

We need to look at graphs to help with this selection.
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The graph is that of � EMBED Equation.3  ���


If we are considering the inverse of � EMBED Equation.3  ��� 


then we need to choose the positive square root, 


so that � EMBED Equation.3  ��� 





The graph is again that of � EMBED Equation.3  ���


Now if we are considering the inverse of � EMBED Equation.3  ��� 


we have to choose the negative square root, 


so that � EMBED Equation.3  ���
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