For Each Of The Figures Write An Absolute
Value Equation That Has The Following
Solution Set.

For Each Of The Figures Write An Absolute Value Equation That Has The Following
Solution Set.

Understanding how to formulate absolute value equations based on their solution sets is a
fundamental skill in algebra. These equations are pivotal in solving real-world problems that involve
distance, deviation, or magnitude, where the absolute value represents the distance from zero or a
specific point. In this article, we will explore how to construct absolute value equations corresponding
to various solution sets, illustrated through different figures and scenarios. Whether you're a student
mastering algebra or a teacher seeking clear examples, this guide will provide comprehensive
insights into writing absolute value equations tailored to specific solution sets.

What Is an Absolute Value Equation?

Before delving into constructing equations, it's essential to understand what an absolute value
equation entails.

Definition
An absolute value equation involves an expression within absolute value bars, which measures the
distance of a number from zero on the number line, regardless of direction. The general form is:

\[ |x-a] =Db\]

where:
-\('a\) is a number representing a shift along the x-axis.
-\( b\) is a non-negative number representing the distance.

Basic Properties of Absolute Value Equations

-If\( |x - a] = b\), then the solutionsare\( x=a+ b\)or\(x=a-b\).

- The absolute value of any real number is always non-negative.

- When solving, remember that the equation splits into two cases: one where the expression inside
the absolute value equals \( b \), and another where it equals \( -b \).

Understanding Solution Sets and Figures

In geometry and algebra, solution sets often correspond to points, lines, or regions satisfying certain



conditions. When asked to write an absolute value equation for a given figure, the solution set
typically involves specific points or ranges along the number line or coordinate plane.

For example:

- A set of points at a fixed distance from a point or a line.
- Multiple points symmetric about a center.

- A range of values satisfying inequalities.

Figures help visualize these solution sets, making it easier to translate geometric information into
algebraic equations.

Types of Figures and Corresponding Solution Sets

Let's explore common figures and how they relate to absolute value equations.

1. Single Point (Solution Set with Two Values)

Scenario: The solution set consists of two points equidistant from a center point.
Example: Find an absolute value equation with the solution set \(\{-3, 5\}\).
Solution:

- The points are at distances of 3 and 5 units from some center \( a ).
- To encompass both points, the equation must have solutions at these points.

Constructing the Equation:

- The midpoint between -3 and 5is\((-3+5)/2=1)\).
- The distance from the midpoint to either point is 4.

Equation:

\[[[x-1] =4\]

Verification:

- Solutions: \(x =1+ 4 =5\)and \( x =1 -4 =-3), matching the solution set.
Summary:

To write an absolute value equation for two points \( x_1\) and \( x_2), find their midpoint \( a \), and
determine the distance \( b \):

\[ a =\frac{x 1+ x 2}{2}\]
\[b=|x1-a|\l



Then, the equation:
\[ [x-a] =b\]

has solutions at those points.

2. Continuous Range of Values (Interval)

Scenario: The solution set includes all points between two values, say from \( c\) to \( d\).
Example: Write an absolute value equation for all \( x \) such that \( x\) is between 2 and 8.
Solution:

- The set of all points between 2 and 8 is represented as:

\[ 2\leq x \leq 8 \]

- To express this as an absolute value equation, note that the midpoint of 2 and 8 is 5.

- The maximum deviation from 5 within the interval is 3 (since \( [8 - 5] = 3\)and \( |2 - 5] = 3)).
Equation:

\[ |x-5]\leq 3\]

This is an inequality, but if you want an equation form that captures the range, you might write:
\[ |x - 5] = 3 \quad \text{and} \quad x\in [2,8]\]

or directly use the inequality form:

\[ [x - 5] \leq 3\]

which describes all \( x \) between 2 and 8.

Note: Absolute value equations typically denote exact points; inequalities describe ranges.

3. Multiple Discrete Points (Finite Set of Solutions)

Scenario: The solution set consists of multiple specific points, such as \(\{-4, 0, 4\}\).
Approach:
- Recognize that the points are symmetric around 0, spaced 4 units apart.

- To include these points, construct an equation with solutions at these points.



Method:

- The points are at distances 4 units from 0, 4, and -4.

- The central point is 0, with distances of 4 units.

- The equation is:

\L x| =4\]

- Solutions: \( x =4\) and \( x = -4 ).

- To include zero and the points \(\pm 4\), use:

\[ |x] \leq 4 \]

which accounts for all points between -4 and 4, including 0 and the endpoints.
Summary:

- For specific points symmetric about a center, use the absolute value of the deviation from the
center.

- For multiple points with equal spacing, inequalities or unions of solutions are used.

Constructing Absolute Value Equations from Given
Figures

Now, let's consider practical steps to write an absolute value equation from a given figure or solution
set.

Step-by-Step Process

1. Identify the solution points or region: Observe the figure to determine the specific points or ranges
included in the solution set.

2. Determine the center point \( a \): For symmetric points, find the midpoint or central point.
3. Calculate the distance \( b \): Measure the distance from the center to a point in the solution set.

4. Formulate the equation: Use the general form \( |x - a] = b\) for exact points, or \( |x - a| \leq b\)
for ranges.

5. Verify the solutions: Plug in the points from the figure to ensure the equation is correct.



Examples of Figures and Corresponding Equations

| Figure Type | Solution Set | Example Equation | Explanation |

I | I | I

| Two symmetric points | \(\{-3, 5\}\) | \( |[x - 1| = 4\) | Midpoint at 1, distance 4 |

| Interval | \([2, 8]\) | \( |x - 5] \leq 3\) | Midpoint 5, deviation 3 |

| Multiple points equally spaced | \(\{-4, 0, 4\}\) | \( |x| \leq 4 ) | Center at 0, deviation 4 |
| Single point | \(\{2\}\) | \( |[x - 2| = 0) | Only solution at 2 |

Real-World Applications of Absolute Value Equations

Understanding how to write absolute value equations based on solution sets is not only an academic
exercise but also has practical uses:

- Navigation and GPS: Calculating distances from a point.

- Error Measurement: Representing deviations in measurements.
- Engineering: Designing tolerances within specified limits.

- Finance: Measuring deviations from target values.

- Physics: Describing magnitude of displacement or force.

Common Mistakes and How to Avoid Them

- Confusing equations with inequalities: Remember, equations specify exact solutions, while
inequalities describe ranges.

- Forgetting to verify solutions: Always check that the solutions satisfy the original figure or set.

- Miscalculating the center point \( a \): Use the midpoint of symmetric points or the average of the
solution points.

- Ignoring the non-negativity of \( b \): The value \( b \) must be non-negative; negative values are
invalid.

Practice Problems for Mastery

1. Write an absolute value equation with the solution set \(\{1, 7\}\).

2. Find an absolute value equation that has the solution set \([3, 9]\).



3. Construct an equation for the points \(-2, 0, 2\).

4. Given the figure with points at \(-5\) and \(5\), write the corresponding absolute value equation.
5. For a solution set covering all points between \(-4\) and 4, what is the absolute value inequality?
Answers:

1

Frequently Asked Questions

How do | write an absolute value equation for a figure with a
solution set of {3, -3}?

An absolute value equation with solutions 3 and -3 is |x| = 3.

What is the absolute value equation for a figure with the
solution set {5, -5}?

The corresponding absolute value equation is |x| = 5.

If a figure's solutions are {2, -2}, what absolute value
equation represents it?

The equation is |x| = 2.

How can | write an absolute value equation for a solution set
of {7, -7}?

The equation is |x| = 7.

Given the solution set {-4, 4}, what is the absolute value
equation?

The absolute value equation is |x| = 4.

What absolute value equation corresponds to a solution set of
{11 '1}7

The equation is |x| = 1.



How do I create an absolute value equation for the solution
set {10, -10}?

The equation is |x| = 10.

Additional Resources
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Understanding how to construct absolute value equations based on given solution sets is a
foundational skill in algebra that bridges problem-solving with conceptual comprehension. This
process involves translating a set of solutions—values that satisfy an equation—into a corresponding
absolute value expression. Such exercises not only reinforce students' grasp of the properties of
absolute value but also sharpen their ability to interpret and manipulate algebraic structures to model
real-world scenarios or mathematical problems.

This article provides a comprehensive exploration of the methodology involved in creating absolute
value equations from solution sets, examining various solution configurations, and analyzing the
underlying principles. Through detailed explanations, illustrative examples, and analytical insights,
readers will develop a nuanced understanding of the interplay between solution sets and their
corresponding absolute value equations.

Understanding Absolute Value Equations and Their
Solution Sets

What is an Absolute Value Equation?

An absolute value equation involves the absolute value function, denoted as |x|, which measures the
distance of a number from zero on the number line. Formally, for any real number x:

x| =xifx=0
x| =-xifx<0

An absolute value equation typically takes the form |ax + b| = ¢, where a, b, and c are constants. The
key property is that the output of the absolute value function is non-negative, which leads to the
fundamental "split" in solving such equations: each equation |X| = ¢ corresponds to two linear
equations:

X=cC
X=-C



provided that ¢ = 0. This duality underpins the process of reverse-engineering an absolute value
equation from a known solution set.

What is a Solution Set?

A solution set of an equation is the collection of all values that satisfy the equation. In the context of
absolute value equations, these values often come as specific points, intervals, or a combination of
both.

For example:

- The solution set {2, -2} indicates that both 2 and -2 satisfy the given equation.
- The solution set [1, 3] signifies all real numbers between 1 and 3, inclusive.

- A combination like {x | x = 4 or x = -5} explicitly states the solutions.

The nature of the solution set influences how we formulate the original absolute value equation. Some
solution sets are finite, containing specific points; others are infinite, covering entire intervals.

Approach to Constructing Absolute Value Equations
from Solution Sets

Building an absolute value equation from a given solution set requires a systematic approach. The
general strategy involves identifying the key points or intervals within the set, then determining an
absolute value expression whose solutions match this set.

The main steps are:

1. Identify the Solution Set Features

- Is it finite or infinite?

- Does it consist of specific points or intervals?
- Are the solutions symmetric about zero?

2. Determine the Corresponding Absolute Value Equation
- Decide on the form of the equation (e.g., |x - h| = k).
- Use the properties of absolute value to match the solution set.

3. Solve the Candidate Equation for the Given Set
- Verify that the solutions to the constructed equation match the original set.

4. Adjust Parameters as Necessary
- If the initial form doesn’t produce the exact set, modify the parameters.



Case Studies: Constructing Equations for Different
Solution Sets

In this section, we analyze various types of solution sets and demonstrate how to derive the
corresponding absolute value equations.

Case 1: Finite Solution Set of Two Points

Example: Suppose the solution set is {3, -5}.

Step 1: Recognize the set

The solutions are two distinct points symmetric about -1. Since they are not symmetric about zero, we
consider an absolute value equation of the form |x - h| = k.

Step 2: Find the center and radius
Given solutions 3 and -5, their midpoint is:

Midpoint = (3 + (-5)) /2=(-2)/2="-1

The distance from the midpoint to either solution is:

3-(-1)| =4
or
5 - (-1)] = 4

This suggests an absolute value equation:

Ix-(-1)| = 4
which simplifies to: [x + 1| = 4

Step 3: Verify the solutions
-3+1 =4 =4V
-|-5+1=|4|=4v

Conclusion:
The absolute value equation with solution set {3, -5} is:

x + 1| =4



Case 2: Infinite Solution Set as an Interval

Example: The solution set is [2, 6].
Step 1: Recognize the set
This is a continuous interval, indicating that the original absolute value equation's solution set is an

entire segment of the number line.

Step 2: Construct an equation
One common form for such a set is:

|x-h| =k

which describes all points within a radius k from h.
Find h and k:

- The midpoint of the interval [2, 6] is:
h=(2+6)/2=4

- The distance from h to either endpoint:

k=6-4=2
or
k=4-2=2

So, the equation:
|x-4| <2

Step 3: Verify the set
- All x satisfying |x - 4| < 2 are those where:

2<x-4<2
which simplifies to:

2<X=<606
matching the original solution set.

Conclusion:
The absolute value inequality:

[x-4| <2

has the solution set [2, 6].



Note: For exact equality (not inequality), the solution set would be the two points where |x - 4| = 2,
i.e., x=2and x = 6.

Case 3: Finite Solution Set with Multiple Points

Example: Solution set { -3, 0, 2 }.

Step 1: Recognize the set
The points are not symmetric about zero, but the set includes multiple points.

Step 2: Find the 'center’
To construct an absolute value equation, check if a single equation can produce all these solutions.

Suppose an equation of the form:
[x-h| =k

We want:

|-3-h| =k

|0-hl =k

|2-h| =k

which implies:
|-3-h|=|0-h|=]|2-h]=k
For all three to be equal, the distances from h to each point must be equal.
Calculate the distances:

-]-3-h|

-10-h|

-12-h|

Set the first and second equal:
|-3-h| =10-h|

which simplifies to:

|[h + 3| = |h]|

which implies:

Either h + 3 = h = 3 = 0 (impossible), or



h+3=-h=2h=-3=2h=-15

Similarly, check second and third:

lhl = |h-2|

which implies:

h=h-2=0=-2, impossible, or
h=-(h-2)=h=-h+2=2h=2=h=1

Now, conflicting values: h = -1.5 and h = 1. This indicates no single h produces all three points
equidistant from h.

Alternative approach:
Construct a piecewise equation that has solutions at these points.

Alternatively, build an absolute value equation that yields these solutions.
Suppose:

X+ 1| =2

Check solutions:

-|-34+1=2]=2v
-|0+1=|1|=1=2KX
-|2+1=13=3%#2KX

No, so this doesn't work.

Alternatively, consider the union of equations:
|x + 3] = 0 (which gives x = -3)

|x|] = 0 (x=0)

|x - 2| =0 (x=2)

But these are separate equations. To combine them into a single absolute value equation that yields
all three solutions, think about constructing an equation with multiple solutions.

Possible solution:

Construct an absolute value equation such as:
x+1 =1

which gives:

X+1=1=x=0
X+1=-1=x=-2



No, not matching original solutions.
Alternatively, combine multiple absolute value equations:

|x + 3| =0or|x
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