
Calculus I Section 3-13: Logarithmic Differentiation

Question 3
Let the function be:

f(x) =
(3x+ 1)4 · ln(x)

(x2 − 9)3/2

(a) Use logarithmic differentiation to find f ′(x).

(b) Clearly indicate how you apply the logarithmic properties before differentiating.
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Calculus I Section 3-13: Logarithmic Differentiation

Question 3 - Solution
We are given:

f(x) =
(3x+ 1)4 · ln(x)

(x2 − 9)3/2

Step 1: Take the natural log of both sides:

ln f(x) = ln

(
(3x+ 1)4 · ln(x)

(x2 − 9)3/2

)
Apply logarithmic identities:

ln f(x) = 4 ln(3x+ 1) + ln(ln x)− 3

2
ln(x2 − 9)

Step 2: Differentiate both sides implicitly:

f ′(x)

f(x)
=

4 · 3
3x+ 1

+
1

lnx
· 1
x
− 3

2
· 2x

x2 − 9

Simplify:
f ′(x)

f(x)
=

12

3x+ 1
+

1

x lnx
− 3x

x2 − 9

Step 3: Multiply both sides by f(x) to isolate f ′(x):

f ′(x) = f(x)

(
12

3x+ 1
+

1

x lnx
− 3x

x2 − 9

)
Substitute back the original f(x):

f ′(x) =
(3x+ 1)4 · ln(x)

(x2 − 9)3/2

(
12

3x+ 1
+

1

x lnx
− 3x

x2 − 9

)

f ′(x) =
(3x+ 1)4 · ln(x)

(x2 − 9)3/2

(
12

3x+ 1
+

1

x lnx
− 3x

x2 − 9

)
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