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Derivatives of logarithmic functions

d
dx

(ln u) =
1

u
du
dx
.

d
dx

(logb u) =
1

u ln b
du
dx
.

Example 1. Di↵erentiate y = log
2

x2
with respect to x .

Example 2. Di↵erentiate T = log
10

(v2 + v) with respect to v.
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Example 3. Di↵erentiate y = ln sec x with respect to x.

Example 4. Find dy/dx if y = ln
3
p

x2 + 1.
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Example 5. Find the derivative of y = ln(sin
2 x/x).

Logarithmic Di↵erentiation: Di↵erentiate y =
⇥
f (x)
⇤g(x)

.

1. Step 1: Take ln on both sides so that ln y = g(x) ln f (x) .

2. Step 2: Simplify the RHS if possible.

3. Step 3: Di↵erentiate both sides with respect to x.

Note that the LHS always di↵erentiates to
1

y

dy
dx

.

4. Step 4: Multiply both sides with y to obtain
dy
dx

.
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Example 6. Di↵erentiate y = xx
.

Example 7. Di↵erentiate y = (sin x)
cos x

.

See any de se linx

Steps No more simplification possible

Steps I dya be ense
t Product

e enx renayed

1 Inse x ̅ If link 7

Steel dye y line 1 24 Inse 1

Steps lny Elsing _cosse In sinx

StePI No simplication Possible

Steps age cosse In sins
protduct

rule

osr Inkins cosse In sins

sine In rinse cosse
e

sina.hn sinse cosx.CotIcosse
Sink



Steed d y _sina.la sinse cosse.cotx

type sinse sina.hn sins cosse Cotse

HI
pessime and


