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1.4 Solving Absolute Value Equations: Answer Key

Structure:

This document provides a comprehensive answer key for the exercises related to solving absolute
value equations, corresponding to section 1.4 of an assumed textbook or course material. The
structure follows the order of problems presented in the original exercise set, offering detailed step-
by-step solutions for each problem. It includes explanations of the underlying concepts and
techniques used in solving absolute value equations, addressing various types of problems, including
those involving:

Basic absolute value equations (e.g., |x| = 5)
Absolute value equations with variable expressions inside the absolute value (e.g., |2x + 1| = 7)
Absolute value equations with multiple absolute value terms (e.g., |x - 2| = |3x + 1|)
Absolute value equations with no solution
Absolute value equations with extraneous solutions (solutions that don't satisfy the original equation)

Each solution is presented clearly, using appropriate mathematical notation and terminology. Where
applicable, graphical representations are included to enhance understanding. The answer key aims
to provide a robust resource for students to check their work and gain a deeper understanding of the
concepts.

Description:

This answer key is designed to support students working through section 1.4 of a mathematics
course covering absolute value equations. It serves as a valuable tool for self-assessment, allowing
students to verify the accuracy of their solutions and identify areas where they may need additional
support or clarification. The detailed solutions not only provide the final answer but also explain the
logical steps and mathematical reasoning involved in reaching that answer. This enhances learning
by providing a model for problem-solving and reinforcing key concepts. The key is organized
logically, mirroring the structure of the original exercise set, making it easy to navigate and use. It
addresses a range of problem complexities, catering to diverse student needs and learning styles.
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Summary:

This 1000-word document provides a detailed answer key for a set of exercises focusing on solving
absolute value equations, likely part of a broader algebra curriculum. The key meticulously outlines
the solution process for each problem, illustrating various techniques and addressing potential
challenges such as extraneous solutions. It is intended to serve as a self-assessment tool for
students, enabling them to check their work and deepen their understanding of the subject matter.
The explanations are thorough and pedagogically sound, making it a valuable resource for students
of all levels seeking to master solving absolute value equations. The key’s comprehensive coverage
and clear presentation make it an invaluable supplement to any algebra textbook or course.

Publisher: [Insert Publisher Name Here, e.g., Self-Published, XYZ Educational Resources]

Editor: [Insert Editor Name Here, if applicable. Otherwise, leave blank or state "None"]

(The following section would contain the actual answer key, comprising approximately 800-900
words. Due to the length constraint, this part is omitted. It would include numerous example
problems and their solutions, formatted clearly and logically.)

Example of a problem and solution (to illustrate the format within the omitted section):

Problem 1: Solve for x: |x - 3| = 5

Solution:

The absolute value equation |x - 3| = 5 means that the expression (x - 3) is either 5 or -5. Therefore,
we have two separate equations to solve:

Equation 1: x - 3 = 5
Adding 3 to both sides: x = 8

Equation 2: x - 3 = -5
Adding 3 to both sides: x = -2

Therefore, the solutions are x = 8 and x = -2. We can check these solutions by substituting them
back into the original equation:

|8 - 3| = |5| = 5 (Correct)
|-2 - 3| = |-5| = 5 (Correct)

(This pattern would be repeated for many more problems, varying in complexity, across the
remaining 800-900 words of the answer key.)



Solving Absolute Value Equations: A Comprehensive
Guide with Answer Key

Meta Description: Master solving absolute value equations with this in-depth guide. We cover all the
techniques, provide numerous examples with detailed solutions, and offer a comprehensive answer
key for practice problems. Perfect for students and anyone needing a refresher on absolute value.

Keywords: absolute value equations, solving absolute value equations, absolute value, equation
solving, algebra, math, answer key, practice problems, step-by-step solutions, absolute value
inequalities, mathematics, absolute value definition, how to solve absolute value equations

Introduction: Understanding Absolute Value

Absolute value, denoted by |x|, represents the distance of a number x from zero on the number line.
Therefore, the absolute value of a number is always non-negative. For example:

|5| = 5
|-5| = 5
|0| = 0

Understanding this fundamental concept is crucial for successfully solving absolute value equations.
These equations involve an absolute value expression that equals a constant or another expression.
This guide will equip you with the skills and knowledge to confidently tackle any absolute value
equation.

Solving Basic Absolute Value Equations: |x| = a

The simplest form of an absolute value equation is |x| = a, where 'a' is a constant. Remember, the
absolute value of x is the distance from zero. Therefore, x can be either 'a' or '-a'.

Example 1: |x| = 7

Solution: x = 7 or x = -7

Example 2: |x| = 0

Solution: x = 0 (only one solution in this case)

Example 3: |x| = -3

Solution: No solution. The absolute value of a number cannot be negative.



Solving More Complex Absolute Value Equations: |ax +
b| = c

More complex equations involve expressions inside the absolute value symbols. The key is to isolate
the absolute value expression before applying the principle of solving basic absolute value equations.
The general approach involves two cases:

Case 1: ax + b = c

Case 2: ax + b = -c

Solve each case separately to find all possible solutions. Always check your solutions by substituting
them back into the original equation to ensure they are valid.

Example 4: |2x + 1| = 5

Case 1: 2x + 1 = 5
2x = 4
x = 2

Case 2: 2x + 1 = -5
2x = -6
x = -3

Solution: x = 2 or x = -3

Example 5: |3x - 4| = 0

Since the absolute value equals zero, there's only one case:

3x - 4 = 0
3x = 4
x = 4/3

Solution: x = 4/3

Example 6: |x + 2| = -1

This equation has no solution because the absolute value of any expression cannot be negative.

Handling Absolute Value Equations with Variables on
Both Sides

Equations with absolute value expressions on both sides require a more nuanced approach. Consider
all possible combinations of positive and negative values for each expression.



Example 7: |x + 1| = |2x - 3|

This equation can be solved by considering four cases:

Case 1: (x + 1) = (2x - 3) => x = 4

Case 2: (x + 1) = -(2x - 3) => x + 1 = -2x + 3 => 3x = 2 => x = 2/3

Case 3: -(x + 1) = (2x - 3) => -x - 1 = 2x - 3 => 3x = 2 => x = 2/3 (Duplicate solution)

Case 4: -(x + 1) = -(2x - 3) => -x - 1 = -2x + 3 => x = 4 (Duplicate solution)

Solution: x = 4 or x = 2/3

Solving Absolute Value Inequalities

While this article focuses primarily on equations, it's important to briefly touch upon absolute value
inequalities. Solving these inequalities involves similar principles but leads to solution sets rather
than individual solutions. They often result in compound inequalities.

Common Mistakes to Avoid

Forgetting the negative case: This is the most frequent error. Always consider both positive and
negative possibilities when solving absolute value equations.
Incorrectly distributing the negative sign: Be cautious when dealing with negative values inside the
absolute value. Remember to distribute the negative sign correctly.
Not checking solutions: Always substitute your solutions back into the original equation to verify
their validity. Extraneous solutions can sometimes arise.

Practice Problems with Answer Key

Here are some practice problems to test your understanding. Try solving them independently before
checking the answer key below.

Problem 1: |x - 5| = 2

Problem 2: |3x + 1| = 7

Problem 3: |2x - 6| = |x + 3|

Problem 4: |4x + 2| = -8

Problem 5: |x + 7| = 0



Answer Key

Problem 1: x = 7 or x = 3

Problem 2: x = 2 or x = -8/3

Problem 3: x = 9 or x = -1

Problem 4: No solution

Problem 5: x = -7

Conclusion

Solving absolute value equations is a fundamental skill in algebra. By understanding the concept of
absolute value and applying the techniques outlined in this comprehensive guide, you can
confidently tackle a wide range of absolute value equations and problems. Remember to practice
regularly and always double-check your answers! This guide, along with consistent practice, will
make you proficient in solving absolute value equations.
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