Lesson 5: Derivatives of Exponential and
Logarithmic Functions

ApexMath
Notes
e Derivative of e*:
de dz
e Derivative of a":
ia” = a"In(a) du
de dz
e Derivative of In(u):
d In(u) = 1 d
dr YT W dx
e Derivative of log,(u):
L tog, (u) = —— . &
g 8a\®) = uln(a) dz

Pro Tip: Always identify the inner function v and apply Z—Z when needed.

Pro Tips

e Remember In(a) when differentiating a*.

e For complicated products, quotients, or powers, consider using logarithmic differenti-
ation.

e Always simplify exponents and fractions in your final answer.

Examples

Example 1: Differentiate f(z) = €3®

Step 1 — General Formula:

da , . du
—e =€ - —
dx dx
Step 2 — Plug in Function:
du d 3x 3x
u =3z, pri 3 %e =e*.3

Step 3 — Simplify:




2

Example 2: Differentiate f(z) = 2*
Step 1 — General Formula:

d d

%a“ =a"In(a) - é

Step 2 — Plug in Function:
2 du 22 22
u=z°, —=2r = —2Y =2"1n(2) 2z
dx x

Step 3 — Simplify:

d

%2902 =2z -2 In(2)

Example 3: Differentiate f(z) = In(5x)
Step 1 — General Formula:

d 1 du
| = -.2=
dx n(w) u dx
Step 2 — Plug in Function:
du d 1
=5 — =35 — In(bz) = — -5
Y o dx — dx n(5z) 5z
Step 3 — Simplify:
d 1
| - - _ -
dx n(52) T x

Common Mistakes

e Forgetting the chain rule (4%).
e Forgetting the In(a) factor for a*.
e Confusing In(u) with log,(u).

e Missing parentheses in the argument of the exponential or log function.

Worksheet

Differentiate the following:

1. f(z)=e>

2. f(z) =3

3. f(z) = In(a?)
4. f(z) = logs(4z)
5. f(z) = o+l



Answer Key

1. Step 1 — General Formula:

Step 2 — Plug in Function:
u = 2x,

Step 3 — Simplify:

2. Step 1 — General Formula:

d
u = 2? oy = L3t =g In(3) - 2z
dx
Step 3 — Simplify:
%35‘2 = 2z - 3% In(3)
3. Step 1 — General Formula:
dx Cu dx
Step 2 — Plug in Function:
du d
_ .3 au_ 59 a 3y _
u=27, 3z :dxln(x)
Step 3 — Simplify:
d 3 3
4. Step 1 — General Formula:
d 1 du
il | — -
d 084 (u) uln(a) dz
Step 2 — Plug in Function:
du d
u =4z, pri 4 e logs(4z) =
Step 3 — Simplify:
1
7z 108 40) = T




5. Step 1 — General Formula:

d , , du
—e =€ - —
dx dx
Step 2 — Plug in Function:
d d 2
u=a>+1, U _9p — D™l _r*l. 9y
dx dx
Step 3 — Simplify:
d 2+1 2
oz — 9 e® +1
e xe

Thank you for learning with ApexMath!

If you found this lesson helpful, we’d love for you to share your feedback or leave a review.
End of Lesson e ApexMath




