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Exercise 53

Find a formula for f (n)(x) if f(x) = ln(x− 1).

Solution

Calculate several derivatives of f(x) using the chain rule and try to find a pattern.

f ′(x) =
d

dx
ln(x− 1) =

1

x− 1
· d

dx
(x− 1) =

1

x− 1
· (1) = 1

x− 1

f ′′(x) =
d

dx

(
1

x− 1

)
= − 1

(x− 1)2
· d

dx
(x− 1) = − 1

(x− 1)2
· (1) = − 1

(x− 1)2

f ′′′(x) =
d

dx

[
− 1

(x− 1)2

]
= −(−2)

1

(x− 1)3
· d

dx
(x− 1) = −(−2)

1

(x− 1)3
· (1) = −(−2)

1

(x− 1)3

f (4)(x) =
d

dx

[
−(−2)

1

(x− 1)3

]
= −(−2)(−3)

1

(x− 1)4
· d

dx
(x− 1) = −(−2)(−3)

1

(x− 1)4
· (1)

= −(−2)(−3)
1

(x− 1)4

...

f (n)(x) = (−1)n−1(n− 1)!
1

(x− 1)n
=

(−1)n−1(n− 1)!

(x− 1)n
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