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Derivatives of exponential functions

d
dx

(bu) = bu(ln b)
du
dx
,

d
dx

(eu) = eu du
dx
.

In particular, (ex)0 = ex and (bx)0 = bx ln b.

Example 1. Di↵erentiate y = 2x2 with respect to x .

Example 2. Di↵erentiate y = esin x with respect to x.
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Example 3. Di↵erentiate y =
ex

esin x with respect to x.

Example 4. Di↵erentiate y = x ex.

Y 1m e sink use Properties of
exp fers to simplify

y e sink
x sins chain rule

2 sinse
1 cosse

1 Cosse ex sinse

use product rule
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Example 5. Di↵erentiate y =
ecos x. earcsin x

earctan x .

Example 6. Di↵erentiate implicitly to find dy/dx if ey = x.

First use properties of exp fors to simplify y

n

posse
are sinse anctane

g ecosse are sinse arc tank
cossetarcsinse arcana

Chain rule

y sinn
j z Ip

cosntaresinse

aretanseDiff.both
sides w.r.t.se

e doe a

e d I chain rule is used on LHS
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