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3.2 Derivative as a Function
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Definition 3.2.1. When the above limit exists, we say f(z) is differentiable at x = ¢ When the limit
does not exist, we say f(z) is non-differentiable at z = a.

Example 3.2.1. Where is the following function differentiable?
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Notation 3.2.1. f'(z), y ' I’ dr
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Example 3.2.2. f(z) = z%. What is f/(z)?
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Example 3.2.3. f(x) = 3. What is f/(z)?
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Example 3.2.4. f(z) =c. What is f'(z)?
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Theorem 3.2.1 (Derivative Rules).
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(a) Constant Rule: 1= 0
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(b) Power Rule: L =ne
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(c) Sum/Difference Rule: E (Ftg)=f+g
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(d) Constant Multiple Rule: % (cf) = cf'(z)
C i S 30206

d .. & ) _
(e) Exponential Rule: —e® = €® - T g (

0 (eX) -

h=go

Ax

7 of 50



Section 3.2: Derivative as a Function : Math 141 Fall 2017

Example 3.2.5. f(z) =22% -5z + 1+ 2V, What is f(z)?
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Example 3.2.6. f(z) = % +VZ — %e‘”. What is f/(z)?
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Example 3.2.7. f(z) = 3e*76 + (6z — 5)2. What is f'(z)?
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Example 3.2.8. f(z) = —z What is f/(z)?2 5
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