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The Chain Rule extends our idea of taking a derivative.

In previous math courses, one thing we did was to decompose a function into composite functions. With composite functions, one function is nested inside of another:
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When taking a derivative of a function, it is necessary to multiply our result by the derivative of the inside function.
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The trick to these is recognizing the inner functions. They can be nested several layers deep:

Given: 
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Rewritten: 
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The decomposition gives us: 
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The easy way:

	Step
	Action
	Function

	1. 
	The outer most function is the square root. So our first step is to ignore the insides of the outer set of parentheses, and take the derivative of the square root.
	Ignore: 
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	2. 
	By the chain rule, we have to multiply by the derivative of the inner function – the cubing function. This time, we ignore the insides of the inner set of parentheses.
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Ignore: 
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	3. 
	By the chain rule, we have to multiply by the derivative of the next inner function – the addition.
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	4. 
	Simplify.
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	5. 
	Simplify.
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Methods to Simplify by Factoring

1. Exact common factors


2. Common factors raised to different powers (factor out lowest power).


3. Fractions, even if they don’t occur in all terms

The hard way:
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Therefore, 
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To evaluate, we first need to know:
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Substituting what we know, one step at a time:

	Step
	Action
	Function

	1. 
	Original derivative.
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	2. 
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	3. 
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	4. 
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	5. 
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	6. 
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	7. 
	Simplify.
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	8. 
	Simplify.
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