Calculus 1 Section 3-1: Definition of the Derivative

Question 4

Let
f(z) = a?

Use the definition of the derivative to compute f’(3). Do not use differentiation rules.
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Calculus 1 Section 3-1: Definition of the Derivative

Question 4 - Solution

We are given:
fla) =a?
Using the definition of the derivative at x = 3:

F'3) = lim

fB+h) - f(3)
h

Compute each term:
fB+h)=B+n)?=9+6h+h?

f(3)=32=9
Substitute into the limit:
2\ 2
£(3) = lim (9+6h+h%)—9 ~ lim 6h + h
h—0 h h—0
Factor h from the numerator:
h(6+h)
= lim ———~
h—0 h
Cancel h:
= lim (6 + h)
h—0

Now take the limit:

£'3)=|6]
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