
change of base formula worksheet
Change of base formula worksheet is an invaluable resource for students and
educators alike, especially in the fields of mathematics and engineering. The change of
base formula is a mathematical formula that allows one to convert logarithms from one
base to another. This formula is particularly useful when dealing with logarithmic functions
on calculators that typically only compute logarithms in base 10 or base e (natural
logarithm).

Understanding how to use the change of base formula is crucial for solving various
mathematical problems, including those encountered in algebra, calculus, and even real-
world applications. This article will explore the change of base formula in detail, provide
examples, and offer a worksheet for practice.

Understanding the Change of Base Formula

The change of base formula states that for any positive numbers \(a\), \(b\), and \(c\) (where
\(a \neq 1\) and \(b \neq 1\)), the logarithm of \(c\) to the base \(a\) can be expressed in
terms of logarithms of \(c\) to another base \(b\):

\[
\log_a(c) = \frac{\log_b(c)}{\log_b(a)}
\]

This formula allows you to calculate logarithms in bases other than the ones directly
supported by most calculators.

Applications of the Change of Base Formula

The change of base formula has several practical applications, including:

1. Calculating Logarithms: When a specific logarithm is not readily available in a calculator,
the change of base formula allows users to compute it using more accessible bases.
2. Solving Exponential Equations: The formula helps in solving equations where the variable
is an exponent, facilitating solutions in real-world contexts such as population growth or
radioactive decay.
3. Computer Science: Logarithms are widely used in algorithms, particularly in complexity
analysis. The change of base formula helps in understanding the logarithmic time
complexity of various algorithms.

Steps to Use the Change of Base Formula

To effectively use the change of base formula, follow these steps:



1. Identify the Given Values: Determine the base \(a\) for the logarithm you wish to convert,
the value \(c\), and the new base \(b\) you would like to use.
2. Apply the Formula: Substitute the values into the change of base formula.
3. Calculate: Use a calculator to compute the logarithms needed for your final result.

Example Problems

Let’s take a look at a few examples to illustrate how to use the change of base formula.

Example 1: Calculate \(\log_2(16)\)

1. Identify the values:
- Base \(a = 2\)
- Value \(c = 16\)
- New base \(b = 10\) (using base 10 for calculation)

2. Apply the formula:
\[
\log_2(16) = \frac{\log_{10}(16)}{\log_{10}(2)}
\]

3. Calculate:
- \(\log_{10}(16) \approx 1.2041\)
- \(\log_{10}(2) \approx 0.3010\)

Now substitute these values:
\[
\log_2(16) \approx \frac{1.2041}{0.3010} \approx 4
\]

Example 2: Calculate \(\log_5(25)\)

1. Identify the values:
- Base \(a = 5\)
- Value \(c = 25\)
- New base \(b = 10\)

2. Apply the formula:
\[
\log_5(25) = \frac{\log_{10}(25)}{\log_{10}(5)}
\]

3. Calculate:
- \(\log_{10}(25) \approx 1.3979\)
- \(\log_{10}(5) \approx 0.6990\)

Substituting gives:
\[
\log_5(25) \approx \frac{1.3979}{0.6990} \approx 2



\]

Change of Base Formula Worksheet

To practice using the change of base formula, here is a worksheet with problems for you to
solve. Use the formula to find the values of the logarithms in each problem.

Worksheet Problems:

1. Calculate \(\log_3(81)\).
2. Calculate \(\log_4(64)\).
3. Calculate \(\log_10(1000)\).
4. Calculate \(\log_7(49)\).
5. Calculate \(\log_2(32)\).
6. Calculate \(\log_6(216)\).

Challenge Problems:

1. Calculate \(\log_{12}(144)\).
2. Calculate \(\log_9(729)\).
3. Calculate \(\log_8(512)\).
4. Calculate \(\log_{15}(225)\).
5. Calculate \(\log_{11}(121)\).

Answer Key

For self-checking, here are the answers to the worksheet problems:

1. \(\log_3(81) = 4\) (since \(3^4 = 81\))
2. \(\log_4(64) = 3\) (since \(4^3 = 64\))
3. \(\log_{10}(1000) = 3\) (since \(10^3 = 1000\))
4. \(\log_7(49) = 2\) (since \(7^2 = 49\))
5. \(\log_2(32) = 5\) (since \(2^5 = 32\))
6. \(\log_6(216) = 3\) (since \(6^3 = 216\))

Challenge Answers:

1. \(\log_{12}(144) = 2\)
2. \(\log_9(729) = 3\)
3. \(\log_8(512) = 4\)
4. \(\log_{15}(225) = 2\)
5. \(\log_{11}(121) = 2\)



Conclusion

The change of base formula is a powerful tool in mathematics that allows for flexibility in
calculating logarithmic values across different bases. Mastery of this formula is essential for
students as they encounter more complex mathematical concepts. Using the provided
worksheet and practice problems, learners can enhance their understanding and
application of the change of base formula, making it easier to tackle logarithmic functions
in both academic and real-world scenarios.

Frequently Asked Questions

What is the change of base formula in logarithms?
The change of base formula states that for any positive numbers a, b, and x (with a ≠ 1 and
b ≠ 1), log_b(x) can be expressed as log_a(x) / log_a(b).

How do you apply the change of base formula to
evaluate log_2(8)?
Using the change of base formula, log_2(8) can be calculated as log_10(8) / log_10(2) or
log_e(8) / log_e(2), which equals 3.

What types of problems can a change of base formula
worksheet help with?
A change of base formula worksheet can help with problems involving evaluating
logarithms with different bases, converting between logarithmic forms, and solving
equations that include logarithms.

Is the change of base formula applicable for all
logarithmic calculations?
Yes, the change of base formula can be applied to all logarithmic calculations, allowing you
to convert any logarithm to a desired base.

Can the change of base formula be used with natural
logarithms?
Yes, the change of base formula can be used with natural logarithms (ln), allowing you to
convert them to any other base.

What is an example of using the change of base formula



in a real-world application?
The change of base formula can be used in fields like finance to calculate compound
interest rates, where different bases may represent different compounding periods.

What tools can assist in completing a change of base
formula worksheet?
Calculators with logarithmic functions, online logarithm calculators, and graphing tools can
assist in completing a change of base formula worksheet.

Are there common mistakes to avoid when using the
change of base formula?
Common mistakes include incorrect base selection, miscalculating logarithm values, and
forgetting to apply the formula correctly when solving equations.
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