
5 DERIVATIVES OF LOGARITHMS

The derivative of the natural logarithm function is:

Note that a constant multiplying the variable inside of the argument has no
effect on the derivative of a logarithm. We will explore why in one of the
examples.

Recall that a natural logarithm is a function that is used to determine the
exponent in the equation y = ex. Specifically, the equation ln y = x is exactly
the same as the equation y = ex; the only difference is that ln y = x lets you
solve for the exponent. Recall the following properties regarding logarithms:

ln(xy) = ln x + ln y
ln(x/y) = ln x – ln y

ln(1/x) = ln(x–1) = –ln x
ln(xa) = a ln x

ln(ex) = x
eln x = x
ln(e) = 1
ln(1) = 0

The natural logarithm ln x is a logarithm where the base equals Euler’s
number (e ≈ 2.718281828). That is, ln x = loge

x. A general logarithm of base
b can be related to the natural logarithm using the change of base formula:



This allows you to take a derivative of a logarithm of any base (where b is
the base):

A natural logarithm is also involved in the derivative of the power function:

If you set b = e in the above formulas, you get the special cases

which we explored in the previous chapter (note that ln e = 1).



Example: Show that the constant a has no effect on the following derivative.







Example: Perform the following derivative with respect to t.





Example: Perform the following derivative with respect to x.





Example: Perform the following derivative with respect to x.



Chapter 5 Exercises

Directions: Perform each derivative with respect to the indicated variable.

Write your solutions down on a piece of paper. You can find the full solution
to each problem at the end of this chapter.

Part A



Part B





Chapter 5 Solutions
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