exponential and logarithmic functions
worksheet with answers

Exponential and logarithmic functions worksheet with answers is an essential educational tool
designed to help students grasp the fundamental concepts of exponential and logarithmic functions,
which are critical components of algebra and calculus. These functions have various applications
across mathematics, science, economics, and engineering. In this article, we will explore the
properties and characteristics of these functions, provide a worksheet with various problems, and
present solutions to enhance understanding.

Understanding Exponential Functions

Exponential functions are mathematical expressions of the form:
\[ f(x) = a \cdot b"x\]

where:

-\(a) is a constant,

-\( b)) is the base of the exponential function (and \(b > 0\), \( b \neq 1)),
-\(x) is the exponent.

Properties of Exponential Functions

1. Domain and Range:
- The domain of an exponential function is all real numbers (\(-\infty, +\infty\)).
- The range is positive real numbers \((0, +\infty)\).

2. Growth and Decay:

-If\(b > 1)), the function represents exponential growth.
-If\(0 <b < 1)), the function represents exponential decay.
3. Intercepts:

- The y-intercept occurs at \( (0, a) \).

- There are no x-intercepts since the function never touches the x-axis.

4. Horizontal Asymptote:
- The line \(y = 0) is a horizontal asymptote.

Understanding Logarithmic Functions

Logarithmic functions are the inverse of exponential functions and are expressed as:



\[ g(x) = \log b(x) \]

where:
-\( b)) is the base of the logarithm (and \( b > 0\), \( b\neq 1)),
-\(x) is the argument of the logarithm.

Properties of Logarithmic Functions

1. Domain and Range:
- The domain is \( (0, +\infty) \).
- The range is all real numbers (\(-\infty, +\infty\)).

2. Relationship with Exponential Functions:
-If\(y = \log b(x) \), then \( by = x\).

3. Intercepts:
- The x-intercept occurs at \( (1, 0) \).
- There are no y-intercepts.

4. Vertical Asymptote:
- The line \( x = 0')) is a vertical asymptote.

Worksheet on Exponential and Logarithmic Functions

The following worksheet contains a variety of problems related to exponential and logarithmic
functions. The problems range from basic to more advanced applications, allowing students to
practice and reinforce their understanding.

Problems

1. Evaluate the following exponential expressions:
-a)\(374))

-b)\(27~{-3} )

-c)\(57{0})

2. Solve for \( x) in the following exponential equations:
-a)\(7"x = 343))
-b)\(2™{x+ 1} =16))

3. Evaluate the following logarithmic expressions:
-a) \(\log 2(8)\)

-b)\(\log {10}(1000)\)

- ¢) \(\log_5(25) \)

4. Solve for \( x) in the following logarithmic equations:



-a) \(\log_3(x) =4))
-b)\(\log {10}(x-2) =11)

5. Graph the following functions:
-a)\(y =27x\)
-b)\(y =\log_2(x)\)

6. Solve the following word problems:

- a) The population of a bacteria culture doubles every 3 hours. If the initial population is 500, write
an exponential function to represent the population after \( t\) hours and find the population after 9
hours.

- b) An investment of $1000 grows to $2000 after 5 years. Assuming continuous compounding, find
the annual interest rate.

Answers to the Worksheet

Now, let’s provide the answers to the problems presented in the worksheet.

Answers

1. Evaluate the following exponential expressions:
-a)\(374 =81))

J\(27{-3} =\frac{1}{8} )

)\

(57{0}=1Y)

a
-b
-C

2. Solve for \( x ) in the following exponential equations:
-a)\(7"x=343\) > \(x=3)\) (since \( 343 = 7°3))
-b)\(27{x+1}=16\)->\(x+1=4\)->\(x=23)\)(since \(16 = 27°4))

3. Evaluate the following logarithmic expressions:
-a) \(\log 2(8) = 3) (since \(2"3 = 8\))

-b) \(\log {10}(1000) = 3) (since \( 10"3 = 1000))
- ¢) \(\log_5(25) = 2) (since \( 572 = 25))

4. Solve for \( x) in the following logarithmic equations:
-a)\(\log 3(x) =4\) > \(x=3"4=281))
-b)\(\log {10}(x-2)=1)->\(x-2=10"1=10\)->\(x=12))

5. Graph the following functions:

- a) The graph of \(y = 2"°x ) is an upward-sloping curve starting from the y-axis.

- b) The graph of \(y = \log 2(x) \) is an upward-sloping curve that approaches the x-axis but never
touches it.

6. Solve the following word problems:
- a) The population function is \( P(t) = 500 \cdot 2" {\frac{t}{3}} \). After 9 hours, \( P(9) = 500
\cdot 27 {3} = 4000 ).



- b) Using the formula for continuous compounding: \( A = Pe”~{rt} \), we have \( 2000 =
1000e~{5r} \). Solving gives \( r \approx 0.1487\) or 14.87%.

Conclusion

The understanding of exponential and logarithmic functions is crucial for students as they progress
in mathematics. The worksheet provided in this article, along with the answers, serves as a valuable
resource for practice and reinforcement of these concepts. By mastering these functions, students
can apply their knowledge to real-world situations and advance in their academic pursuits.

Frequently Asked Questions

What are exponential functions and how are they defined?

Exponential functions are mathematical functions of the form f(x) = a b~x, where 'a' is a constant,
'b' is a positive base not equal to 1, and 'x' is the exponent. They model growth or decay processes.

How do logarithmic functions relate to exponential functions?

Logarithmic functions are the inverse of exponential functions. If y = b”x, then x = log b(y). This
means that the logarithm answers the question: 'To what exponent must the base b be raised to
produce y?'

What are the properties of logarithms that are useful for
solving equations?

Key properties of logarithms include: 1) log b(xy) = log b(x) + log b(y), 2) log b(x/y) = log b(x) -
log b(y), and 3) log b(x"k) = k log b(x). These properties help simplify and solve logarithmic
equations.

What is the common logarithm and how is it denoted?

The common logarithm has a base of 10 and is denoted as log(x) or log 10(x). It is widely used in
scientific calculations and is often found in logarithmic tables.

What is a real-world application of exponential functions?

Exponential functions are commonly used to model population growth, radioactive decay, and
interest compounding in finance. For example, the formula A = P(1 + r/n)”(nt) calculates compound
interest.

How can you convert between exponential and logarithmic



forms?

To convert from exponential form to logarithmic form, use the relationship b”x = y means log b(y) =
x. For instance, if 273 = 8, then log 2(8) = 3.

What types of problems are typically included in an
‘exponential and logarithmic functions worksheet'?

An exponential and logarithmic functions worksheet typically includes problems such as solving
exponential equations, converting between forms, applying properties of logarithms, and solving
real-world problems involving growth and decay.
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