
FURTHER DIFFERENTIATION (PART 1)

8 DIFFERENTIATING EXPONENTIAL FUNCTIONS

DIFFERENTIATING EXPONENTIAL FUNCTIONS:

𝑑
𝑑𝑥

(𝑒𝑥) = 𝑒𝑥

𝑑
𝑑𝑥

𝑒𝑓(𝑥) = 𝑓′(𝑥)𝑒𝑓(𝑥) hint: chain rule!

Product, quotient and chain rule also apply to

exponential functions.

Product Rule:
𝑑
𝑑𝑥

[𝑓(𝑥)𝑔(𝑥)] = 𝑓′(𝑥)𝑔(𝑥) + 𝑓(𝑥)𝑔′(𝑥)

Quotient Rule:
𝑑
𝑑𝑥 �

𝑓(𝑥)
𝑔(𝑥) �

=
𝑔(𝑥)𝑓′(𝑥) − 𝑓(𝑥)𝑔′(𝑥)

[𝑔(𝑥)]2

Chain Rule:
𝑑
𝑑𝑥

[𝑓(𝑔(𝑥))] = 𝑓′(𝑔(𝑥))𝑔′(𝑥)

Other helpful rules:
𝑑
𝑑𝑥

(𝑎𝑥) = (ln 𝑎)𝑎𝑥 (hint: 𝑦 = 𝑎𝑥 = 𝑒𝑥 ln 𝑎)
𝑑
𝑑𝑥

(𝑎𝑓(𝑥)) = (ln 𝑎)𝑓′(𝑥)𝑎𝑓(𝑥)

8.1 WORKED EXAMPLE

Prove that the derivative of 𝑦 = 𝑒𝑥 is 𝑒𝑥.

8.2 WORKED EXAMPLE

Derive the following formula (hint: use chain rule!)

𝑑
𝑑𝑥

= 𝑒𝑓(𝑥) = 𝑓′(𝑥)𝑒𝑓(𝑥)
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