
math 120 review sheet exponential and
logarithmic functions
math 120 review sheet exponential and logarithmic functions provides a
concise yet comprehensive overview of the fundamental concepts, formulas, and
problem-solving techniques related to exponential and logarithmic functions
typically covered in a Math 120 course. This review sheet is designed to help
students solidify their understanding of how these functions behave, their
properties, and their applications in various mathematical contexts. The
content includes detailed explanations of exponential growth and decay,
logarithm definitions, laws of logarithms, and methods for solving
exponential and logarithmic equations. Additionally, it highlights common
pitfalls and tips for mastering these topics. By reviewing this material,
students can build a strong foundation for further studies in calculus,
algebra, and applied mathematics. The following sections break down the key
areas necessary for success in working with exponential and logarithmic
functions in Math 120.

Understanding Exponential Functions

Properties and Laws of Logarithms

Solving Exponential Equations

Solving Logarithmic Equations

Applications of Exponential and Logarithmic Functions

Practice Problems and Tips

Understanding Exponential Functions
Exponential functions are a vital part of the Math 120 curriculum,
characterized by variables appearing as exponents. These functions take the
general form f(x) = a·b^x, where a is a constant, b is the base greater than
zero but not equal to one, and x is the exponent. Understanding the behavior
of exponential functions is crucial for grasping their applications in growth
and decay models.

Definition and Graph Characteristics
An exponential function is defined as a function in which the independent
variable appears in the exponent. The base b controls the rate of growth or



decay. When b > 1, the function represents exponential growth; when 0 < b <
1, it represents exponential decay. The graph of an exponential function has
a horizontal asymptote, usually the x-axis, and passes through the point (0,
a).

Key Formulas and Concepts
Several formulas and rules are essential when working with exponential
functions:

Exponential Growth: y = a·e^{kt}, where k > 0

Exponential Decay: y = a·e^{-kt}, where k > 0

Compound Interest Formula: A = P(1 + \frac{r}{n})^{nt}

Continuous Compound Interest: A = Pe^{rt}

These formulas are critical for modeling real-world phenomena such as
population growth, radioactive decay, and financial calculations.

Properties and Laws of Logarithms
Logarithmic functions serve as the inverse of exponential functions and are
equally significant in Math 120. A logarithm answers the question: to what
exponent must the base be raised, to yield a given number? The function is
expressed as y = \log_b(x), meaning b^y = x. Mastery of logarithmic
properties facilitates solving complex equations and understanding the
relationship between exponential and logarithmic expressions.

Definition and Basic Properties
The logarithm function has several foundational properties that must be
memorized and understood:

Inverse Property: b^{\log_b(x)} = x and \log_b(b^x) = x

Logarithm of 1: \log_b(1) = 0 because b^0 = 1

Logarithm of the base: \log_b(b) = 1



Key Logarithmic Laws
The laws of logarithms simplify expressions and solve equations more
efficiently. The most important laws include:

Product Rule: \log_b(MN) = \log_b(M) + \log_b(N)1.

Quotient Rule: \log_b(\frac{M}{N}) = \log_b(M) - \log_b(N)2.

Power Rule: \log_b(M^p) = p \cdot \log_b(M)3.

Change of Base Formula: \log_b(M) = \frac{\log_k(M)}{\log_k(b)} for any4.
positive k ≠ 1

These laws are fundamental tools for manipulating logarithmic expressions and
are frequently used in solving logarithmic equations.

Solving Exponential Equations
Exponential equations involve variables in the exponent and often require
logarithms to solve. A typical Math 120 review sheet on exponential and
logarithmic functions will emphasize methods for isolating the exponential
expression and applying logarithms appropriately.

Techniques for Solving
The primary strategies for solving exponential equations include:

Isolating the exponential expression on one side of the equation.

Taking the logarithm of both sides, often using natural logarithm (ln)
or common logarithm (log).

Applying logarithmic properties to simplify and solve for the variable.

Checking for extraneous solutions by substituting back into the original
equation.

Example Problem
Consider the equation 2^{3x} = 16. Since 16 is a power of 2, rewrite it as
2^{3x} = 2^4. Equate the exponents: 3x = 4, hence x = \frac{4}{3}. For cases
where rewriting is not possible, apply logarithms. For example, solve 5^x =
20 by taking logarithms: x \log 5 = \log 20, so x = \frac{\log 20}{\log 5}.



Solving Logarithmic Equations
Logarithmic equations contain logarithms with variables in their arguments.
Solving these equations involves exponentiating both sides to eliminate the
logarithm or using logarithmic properties to combine terms.

General Approach
Steps to solve logarithmic equations include:

Isolate the logarithmic expression if possible.1.

Use logarithmic laws to combine multiple logarithms into a single2.
expression.

Convert the logarithmic equation into an exponential form.3.

Solve the resulting equation for the variable.4.

Verify solutions to ensure they fall within the domain of the logarithm5.
(arguments must be positive).

Example Problem
Solve \log_3(x) + \log_3(x-2) = 1. Use the product rule to combine
logarithms: \log_3[x(x-2)] = 1. Convert to exponential form: 3^1 = x(x-2)
which simplifies to 3 = x^2 - 2x. Rearranged: x^2 - 2x - 3 = 0. Factoring
yields (x-3)(x+1) = 0, so x = 3 or x = -1. Since x must be greater than 0 and
x-2 > 0, only x = 3 is valid.

Applications of Exponential and Logarithmic
Functions
Exponential and logarithmic functions are widely used in various fields such
as science, engineering, finance, and statistics. Understanding their
applications is a key component of the Math 120 review sheet.

Growth and Decay Models
Exponential functions model population growth, radioactive decay, and
interest calculations. The general formula y = a·e^{kt} describes continuous
growth or decay processes, where k is positive for growth and negative for
decay.



Logarithmic Scales
Logarithms are used in measuring sound intensity (decibels), earthquake
magnitude (Richter scale), and pH in chemistry. These scales compress wide-
ranging quantities into manageable numbers by applying logarithmic
transformations.

Half-Life Calculations
Half-life problems involve exponential decay functions and require solving
for time using logarithms. The formula t = \frac{\ln(\frac{1}{2})}{k} gives
the time required for a substance to reduce to half its initial amount.

Practice Problems and Tips
To excel in Math 120 topics involving exponential and logarithmic functions,
consistent practice and strategic study are essential. This section offers
sample problems and effective tips.

Sample Problems

Solve for x: e^{2x} = 7

Simplify: \log_2(8) + \log_2(4)

Solve: \log(x+3) - \log(x-1) = 1

Find the value of t if 100 = 50e^{0.03t}

Study Tips

Memorize key properties and laws of logarithms and exponents.1.

Practice converting between exponential and logarithmic forms.2.

Work on a variety of problems including word problems and abstract3.
equations.

Use graphing tools to visualize functions and their inverses.4.

Review common mistakes such as domain errors and incorrect application5.
of laws.



Frequently Asked Questions

What is the general form of an exponential function?
The general form of an exponential function is f(x) = a * b^x, where a ≠ 0, b
> 0, and b ≠ 1.

How do you solve an exponential equation like 3^x =
81?
Rewrite 81 as a power of 3: 81 = 3^4. Then set the exponents equal: x = 4.

What is the definition of a logarithmic function?
A logarithmic function is the inverse of an exponential function and is
defined as y = log_b(x), which means b^y = x, where b > 0 and b ≠ 1.

How do you convert between exponential and
logarithmic forms?
The exponential form b^y = x can be converted to the logarithmic form y =
log_b(x), and vice versa.

What are the key properties of logarithms used in
simplifying expressions?
Key properties include: log_b(MN) = log_b(M) + log_b(N), log_b(M/N) =
log_b(M) - log_b(N), and log_b(M^k) = k * log_b(M).

How do you solve logarithmic equations like log_2(x)
+ log_2(x-3) = 3?
Use log properties to combine logs: log_2[x(x-3)] = 3. Then rewrite in
exponential form: x(x-3) = 2^3 = 8. Solve quadratic: x^2 - 3x - 8 = 0.

What is the natural logarithm and how is it related
to the exponential function?
The natural logarithm is the logarithm with base e (approximately 2.718),
denoted as ln(x). It is the inverse of the exponential function e^x.



How can you use logarithms to solve exponential
growth and decay problems?
Use the formula N = N_0 * e^(kt). Take natural logarithms on both sides to
solve for time or rate: ln(N/N_0) = kt.

Additional Resources
1. Exponential and Logarithmic Functions: A Comprehensive Guide
This book provides an in-depth exploration of exponential and logarithmic
functions, starting from their fundamental properties and moving towards
complex applications. It includes numerous examples, practice problems, and
step-by-step solutions to reinforce understanding. Ideal for students
preparing for Math 120 or similar courses, it helps build a strong foundation
in these essential topics.

2. Precalculus: Functions and Graphs with Exponential and Logarithmic
Emphasis
Focusing on the graphical interpretation and transformation of exponential
and logarithmic functions, this textbook offers clear explanations and visual
aids. It covers function behavior, domain and range, and real-world
applications. The review sections at the end of each chapter are perfect for
exam preparation and concept review.

3. Exponential and Logarithmic Functions: Theory and Practice
Designed to bridge the gap between theory and application, this book presents
the fundamental concepts of exponential and logarithmic functions alongside
practical examples. It emphasizes problem-solving strategies and includes
review sheets tailored for Math 120 exams. Students will benefit from its
concise summaries and exercises.

4. Mastering Exponents and Logarithms: A Math 120 Review
This targeted review book is specifically crafted for students enrolled in
Math 120, focusing on the core topics of exponents and logarithms. It offers
a systematic approach to understanding properties, laws, and applications,
with plenty of practice quizzes and review sheets. The clear layout helps
students quickly identify areas needing further study.

5. Exponential Growth and Decay: Concepts and Applications
Exploring one of the most important applications of exponential functions,
this book delves into models of growth and decay in natural and social
sciences. It explains how logarithmic functions help solve related problems
and includes numerous real-life examples. The text is accessible and includes
review questions to reinforce learning.

6. Logarithms and Their Applications: From Basics to Advanced
This book covers logarithmic functions extensively, starting from basic
definitions to their use in solving complex equations. It includes sections
on change of base formula, solving exponential and logarithmic equations, and



applications in different fields. The review sheets provided are excellent
for quick revision before exams.

7. Exponents and Logarithms Simplified: A Student’s Workbook
A workbook designed to simplify the learning process for exponential and
logarithmic functions, filled with exercises that gradually increase in
difficulty. It encourages active learning through practice problems, quizzes,
and review sheets tailored for Math 120. This resource is perfect for
students who want hands-on practice.

8. Functions and Their Properties: Exponential and Logarithmic Focus
This book emphasizes understanding the properties and behaviors of
exponential and logarithmic functions. It includes detailed explanations of
domain, range, asymptotes, and transformations. The review sheets and summary
notes are ideal for quick study sessions and exam preparation.

9. Calculus Readiness: Exponential and Logarithmic Functions Review
A preparatory text aimed at students transitioning to calculus, this book
reviews exponential and logarithmic functions thoroughly. It covers
differentiation and integration basics involving these functions, with review
sheets that consolidate key concepts. The clear and concise approach helps
build confidence in these foundational topics.
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