


Objective
Students will...
- Be able to know and use the product rule.

- Be able to know and use the quotient rule.
- Be able to find higher-order derivatives.



Product Rule
Recall the laws of derivatives:
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Product Rule

For products of functions, we must apply the product rule.

Product Rule- The product of two differentiable functions f and g is
itself differentiable. Moreover, the derivative of fg is the derivative of
the first function times the second, plus the derivative of the second

function times the first. Or,....
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Though tedious, the proof of this rule is not difficult to understand. Refer
to pg. 119 in your textbook.



Product Rule (Extension)

Note that the product rule can be extended to more than two products.
For example...

LRI = £'()g(RE) + ' ()f (RG) + I () f (g (x)
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Ex. For y = x% sinx cos x .
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Example

Find the derivative.
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Find the derlva ve.
b. h(x) (3x — 2x2)(5 + 4x)
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Example

Find the derivative.
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For quotient of functions we must apply the quotient rule.

Quotient Rule- The quotient g of two differentiable functions f and g is

itself differentiable at all values of x for which g(x) # 0. Moreover, the
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derivative ofé is given by...

Again, the proof isn’t too difficult to understand. Refer to pg. 121.



Find the derivative of y =
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Example

Note: Not every fraction requires the quotient rule!
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Trig Derivatives
Another big application of quotient rule is regarding trig derivatives.
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Higher-Order Derivatives

In many instances, you can take the derivative of a derivative.
Ex. f(x) = 5x3 — 6x? + 11

€ o= 151
,F'((x) o)) e Ko
Fi) = 50

1) — O
a0

Note: In motion problems, the second derivative is acceleration.




Higher-Order Derivatives
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Homework 9/28

2.3 Exercises #1-11 (odd), 39-53 (odd), 73, 75, 99,
102






