1l 6 practice absolute value equations
and inequalities answers

1 6 practice absolute value equations and inequalities answers are essential
components of algebra that allow students to understand and solve various
mathematical problems involving absolute values. This article will explore
the fundamental concepts of absolute value equations and inequalities,
provide examples, and ultimately present solutions to these problems. By the
end of this article, readers will have a solid grasp of how to approach
absolute value equations and inequalities and will find the answers to
practice problems helpful for reinforcing their learning.

Understanding Absolute Value

Absolute value refers to the distance of a number from zero on the number
line, regardless of its sign. The absolute value of a number \(x\) is denoted
as \(|x]\). For example:

- \(I5] = 5\)
(I-5] = 5\)

\
-\
In essence, absolute value transforms any negative number into its positive
counterpart while leaving positive numbers unchanged. This concept is crucial

when dealing with equations and inequalities that involve absolute values.

Absolute Value Equations

An absolute value equation is an equation in which the variable is within an
absolute value expression. The general form of an absolute value equation is:

\ [
|A] = B
\]

where \ (A\) 1is an expression involving the variable, and \(B\) is a non-
negative number. To solve an absolute value equation, we consider two cases:

1.
2.

= B\)
= -B\)

(
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\ (A

This approach yields two potential solutions that we can verify.

Examples of Absolute Value Equations

Let’s explore a couple of examples:
Example 1: Solve the equation \(|x - 3| = 5\).

Solution:



1. Set up the two cases:
- Case 1: \(x — 3 = 5\)
— Case 2: \(x — 3 = =5\)

2. Solve each case:
— For Case 1:

\ [

x — 3 =5 \implies x = 8
\1]

- For Case 2:

\ [

x — 3 = -5 \implies x = -2
\1]

3. The solutions are \ (x 8\) and \(x = -2\).
Example 2: Solve \(|2x + 1] = 7\).

Solution:

1. Set up the two cases:

Case 1: \(2x + 1 = 7\)
— Case 2: \(2x + 1 = =7\)

2. Solve each case:
- For Case 1:

\ [

2x + 1 = 7 \implies 2x = 6 \implies x = 3

\1]

- For Case 2:

\ [

2x + 1 = -7 \implies 2x = -8 \implies x = -4
\1]

3. The solutions are \(x = 3\) and \(x = —-4\).

Absolute Value Inequalities

Absolute value inequalities involve expressions with absolute values compared
to a number, typically in the form:

\ [
|A| < B \quad \text{or} \quad |A| > B
\1

To solve these inequalities, we also consider different cases depending on
the inequality sign.

Types of Absolute Value Inequalities

1. Less Than: \(|A| < B\)
— This implies:
\(-B < A < B\)

2. Greater Than: \(|A| > B\)



— This implies:
\(A < -B\) or \(A > B\)

Examples of Absolute Value Inequalities

Example 1: Solve the inequality \(|x + 2| < 3\).
Solution:

1. Rewrite the inequality:
\ (-3 < x + 2 < 3\)

2. Solve for \ (x\):
— From \ (-3 < x + 2\):

\ [

-5 < x \implies x > -5
\1

- From \(x + 2 < 3\):
\ [

x < 1

\1

3. Combine the results:
\ (-5 < x < 1\)

Example 2: Solve the inequality \(|2x — 1| > 4\).
Solution:

1. Rewrite the inequality:

- Two cases:

Case 1: \(2x — 1 < —4\)
Case 2: \(2x — 1 > 4\)

2. Solve each case:
- For Case 1:

\ [

2x — 1 < -4 \implies 2x < -3 \implies x < —-\frac{3}{2}
\]

- For Case 2:

\ [

2x — 1 > 4 \implies 2x > 5 \implies x > \frac{5}{2}

\]

3. The solutions are \(x < —-\frac{3}{2}\) or \(x > \frac{5}{2}\).

Practice Problems

To further reinforce your understanding, here are some practice problems
along with the solutions:

1. Solve \(|x - 4] = 6\).
— Solutions: \(x = 10\) and \(x = -2\).

2. Solve \(|3x + 2] < 8\).



- Solutions: \(=\frac{10}{3} < x < \frac{2}{3}\).

3. Solve \(|x + 1| > 5\).
— Solutions: \(x < -6\) or \(x > 4\).

4. Solve \(|2x - 3| = 1\).
- Solutions: \(x = 2\) and \ (x

1\) .

5. Solve \(|x + 5| < 2\).
— Solutions: \ (-7 < x < =-3\).

Conclusion

Understanding how to solve absolute value equations and inequalities is a
vital skill in algebra that paves the way for advanced mathematical concepts.
The practice of solving these types of problems will enhance problem-solving
abilities and critical thinking skills. By mastering the techniques discussed
in this article, students can confidently approach a variety of mathematical
challenges involving absolute values. The practice problems and their answers
provided herein can serve as a valuable resource for reinforcing these
skills.

Frequently Asked Questions

What is the definition of absolute wvalue?

Absolute value is the distance of a number from zero on the number line,
regardless of direction.

57

To solve |x - 3| = 5, you set up two equations: x - 3 = 5 and x — 3 = -5,
Solving these gives x = 8 and x = -2.

How do you solve the equation |x - 3|

What are the steps to solve an absolute value
inequality like |x + 2| < 47

First, split the inequality into two cases: x + 2 < 4 and x + 2 > —-4. Then
solve both inequalities to get the solution: -6 < x < 2.

Can you provide an example of an absolute value
equation?

An example of an absolute value equation is [2x - 4] = 8.

What is the solution set for |x| = 0?

The solution set for |x| = 0 is {0}, since the only number whose distance
from zero is zero is zero itself.



How do you interpret the inequality |x - 1| = 3?

The inequality |x — 1] 2 3 means that the distance between x and 1 is at
least 3, leading to two cases: x — 1 > 3 or x — 1 £ -3.

What is the graphical representation of the equation
|x| = a?

The graphical representation of the equation |x| = a consists of two points
on the number line, at x = a and x = -a.

What is the difference between solving absolute value
equations and inequalities?

Absolute value equations result in specific values for x, while absolute
value inequalities result in a range of values or intervals.

What is an example of an absolute value inequality?

An example of an absolute value inequality is |x + 5| > 2.

How can you check if your solution to an absolute
value equation is correct?

You can check your solution by substituting it back into the original
equation to see if both sides are equal.
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