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Differentiation Rules
Product Rule:

The Product Rule If f and g are both differentiable, then

d d L
—¢ 9] = f() == [g(0] + g(0) =[]

Express the product rule verbally if you are considering a function
of the form...

f(x)= (First) X (Second)

' The derivative of the product of two functions is the
the first multiplied by the derivative of second, plus the
derivative of first multiplied by the second"

Get in the habit of verbalizing the rule as you differentiate...it will
help when the functions get more complicated.
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The Quotient Rule If f and g are differentiable, then

d d
d [ f(x)] 90 —=[F (0] = () —=[g()]

dx | g(x) [g(0)]?

Express the quotient rule verbally ...

" The denominator multiplied by the derivative of the
numerator, minus the numerator multiplied by the derivative
of the denominator, all over the denominator squared"
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The Chain Rule If fand g are both differentiable and F = f© g is the composite
function defined by F(x) = f(g(x)), then F is differentiable and F" is given by
the product

F'(x) = f'(g(x))g'(x)

Differentiate the following function and simplify your answer:
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Differentiate the following functions and simplify your answers:
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Example 1 Crrom Rule
/ N
Let F(x)= f(g(x))

If /2)=3 f'2)=5 g)=2 and g'()=4 find F&
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Example 2

If y=u"+u’+2 where y=1-3x" find _y}
dx x=1
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Homework
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