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DERIVATIVES

 



OBJECTIVES
◆ Discuss chain rule

◆Discuss higher derivative 

function
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CHAIN RULE

AN ALTERNATIVE VERSION OF THE CHAIN RULE

A convenient way to remember this formula is to call f the “outside function” and g the

“inside function” in the composition f(g(x)) and then express (2) in words as:



DERIVATIVES
The derivative of f(g(x)) is the derivative of the outside function evaluated at the inside

function times the derivative of the inside function.
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GENERALIZED DERIVATIVE FORMULAS

Example Find

Power Chain Rule,
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Example 1 Find

Solution
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Example 2 

𝑑

𝑑𝑥
(𝑢3) = 3 𝑢2 

𝑑

𝑑𝑥
 (4𝑥2-2x+5) = 8x-2

𝑑𝑦

𝑑𝑥
 = 3 (4𝑥2−2x+5)2 (8x-2)

𝑑𝑦

𝑑𝑥
 = (24x-6) (4𝑥2−2x+5)2
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Example 3 
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Example 4 

Use the Product Rule and the Power Chain Rule:

Solution
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Other examples. Differentiate the following

(c)

a is constant
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The derivative f’ of a function f is itself a function and hence 

may have a derivative of its own. If f’ is differentiable, then its 

derivative is denoted by f” and is called the second derivative 

of f . As long as we have differentiability, we can continue the 

process of differentiating to obtain third, fourth, fifth, and even 

higher derivatives of f . These successive derivatives are 

denoted by

HIGHER DERIVATIVES
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EXAMPLE 1

Find the first four derivatives of 

𝑦 = 𝑥3 − 3𝑥2

Solution
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EXAMPLE 2

Find the third derivative (y”’) of 𝑦 =
1

3+𝑥
Solution:

or
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EXAMPLE 3

At what order of derivative the function

f(x) = 2𝑥7+ 𝑥8 becomes 0?
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