C3 Chapter 8

DIFFERENTIATION

FUNCTION OF A FUNCTION (“CHAIN RULE”)
2x + 1 is a function of x

(2x + 1)3 is a function of that function

If u is a function of x and y is a function of u, then
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This is known as the “chain rule”
Note that the du’s in effect cancel each other out
This is because if you have a function of a function of a function, the previous argument can be extended to give:
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   etc.

Now the du’s and the dv’s cancel each other out
Example 1
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Alternative formulae for the chain rule are:
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Basically, you differentiate the function and multiply by the derivative of the function within the function.

Example 2
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Example 3
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Ex 8A p 122
DIFFERENTIATION OF A PRODUCT
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Example
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Note that v here is a function of a function and the chain rule has also to be used
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DIFFERENTIATION OF A QUOTIENT
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Example
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Note: when using the product or quotient rule always set out the functions u and v and their derivatives formally

Ex 8C p 125
DERIVATIVE OF THE EXPONENTIAL FUNCTION
The exponential function y = ex is such that it is the only function whose derivative is itself
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Example 1 (Chain Rule)
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Example 2 (Product)
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Example 3 (Quotient)
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DERIVATIVE OF THE LOGARITHMIC FUNCTION
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Reminder: 
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Example 1 (Chain Rule)
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Example 2 (Product)
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Special case:
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Example 1
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Example 2
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Quotient Rule
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