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EXPANDING OUR ABILITIES

So far, we've learned the power rule and how to differentiate functions of the form cf(x)
and f(x) £ g(x). How would we differentiate f(x)g(x)?
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Section 3.3 - The Product and Quotient Rules

EXPANDING OUR ABILITIES

So far, we've learned the power rule and how to differentiate functions of the form cf(x)
and f(x) £ g(x). How would we differentiate f(x)g(x)? Unfortunately, it is not as simple

as < [1()g(x)] = (g (x)..
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EXPANDING OUR ABILITIES

So far, we've learned the power rule and how to differentiate functions of the form cf(x)
and f(x) £ g(x). How would we differentiate f(x)g(x)? Unfortunately, it is not as simple

as < [1()g(x)] = (g (x)..

THEOREM (THE PrRODUCT RULE)
If f and g are both differentiable, then

T 1)g00] = F(0)9(x) + 1(x)g (x).
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EXAMPLES

EXAMPLE
Differentiate the following functions
Q f(x) = xe*
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EXAMPLES

EXAMPLE

Differentiate the following functions
Q f(x) = xe*
9 g(x) = Vxe¥
@ R(t) = (t+ €')(38 — V1)
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Section 3.3 - The Product and Quotient Rules

EXAMPLES
EXAMPLE
Differentiate the following functions
Q f(x) = xe*
9 g(x) = Vxe¥
@ R(t) = (t+ €')(38 — V1)
@ k(x) =sinXxcosx )

Math 130 - Essentials of Calculus The Product Rule 5 March 2021 3/5



MORE EXAMPLES

EXAMPLE
Find the derivative of f(x) = x?>€* cos x. J
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MORE EXAMPLES

EXAMPLE

Find the derivative of f(x) = x?>€* cos X.

EXAMPLE

Find the second derivative of f(x) = x3sin x.
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FunN FAcTs

PROPERTY (TRIPLE PRODUCT RULE)
Iff, g, and h are differentiable functions, then

;([f(x)g(x)h(x)] = '(x)9(x)h(x) + f(x)g'(x)h(x) + F(x)g(x) N (x).
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FunN FAcTs

PROPERTY (TRIPLE PRODUCT RULE)
Iff, g, and h are differentiable functions, then

;([f(x)g(x)h(x)] = '(x)9(x)h(x) + f(x)g'(x)h(x) + F(x)g(x) N (x).

PROPERTY (2ND PrRODUCT RULE)

If f and g are twice differentiable functions, then

2
C?,Xz[f(x)g(x)] = "(x)g(x) + 21" (x)g'(x) + f(x)g"(x)-
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