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Structure:

This answer key is structured to follow a typical homework assignment, progressing through increasingly
complex problems involving absolute value and step functions. Each problem is presented with its original
question, followed by a detailed, step-by-step solution. Where appropriate, graphs are included to visually
represent the function and its behavior. The key is organized into sections based on the type of problem:

Section 1: Evaluating Absolute Value Expressions: This section covers basic evaluations of expressions
involving absolute value, including those with multiple operations.
Section 2: Solving Absolute Value Equations and Inequalities: This section tackles equations and inequalities
containing absolute value, emphasizing the crucial step of considering both positive and negative cases.
Solutions are presented both algebraically and graphically where beneficial.
Section 3: Graphing Absolute Value Functions: This section covers sketching graphs of absolute value
functions, including transformations such as shifts, stretches, and reflections. The key explains how the
parent function is modified to arrive at the final graph.
Section 4: Evaluating and Graphing Step Functions: This section covers evaluating step functions (including
the greatest integer function) and constructing their graphs, highlighting the discontinuous nature of these
functions. It also includes problems involving piecewise-defined functions which incorporate step functions.
Section 5: Applications of Absolute Value and Step Functions: This section focuses on real-world applications
of absolute value and step functions, providing contextualized problems and their solutions. Examples could
include problems involving distance, error, and piecewise-defined pricing structures.

Description:

This comprehensive answer key provides complete, detailed solutions to a homework assignment focused
on absolute value and step functions. It's designed to aid students in understanding the concepts and
techniques involved in working with these types of functions. Each solution is meticulously explained,
providing a clear path to the correct answer and reinforcing key mathematical principles. The inclusion of
graphs enhances comprehension, particularly for visualizing the behavior of absolute value and step
functions. The key serves as a valuable tool for self-checking, identifying areas needing further attention,
and solidifying understanding before assessments.
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Summary:

This 1000-word answer key provides comprehensive solutions to a homework assignment covering
absolute value and step functions. It progresses systematically through increasingly complex problems, from
basic evaluations to real-world applications. Each problem includes a detailed, step-by-step solution, often
accompanied by illustrative graphs. The key is designed to help students understand the concepts, master
the techniques, and identify areas where they need further practice. It’s a valuable resource for self-
assessment and improving understanding of absolute value and step functions.
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(The following sections would contain the actual 1000-word answer key itself. Due to the length constraint
of this response, I will provide example problems and solutions to illustrate the style and format. The full
1000-word document would contain a significantly larger number of problems covering the outlined
sections.)

Example Problems and Solutions (Illustrative):

Section 1: Evaluating Absolute Value Expressions

Problem 1: Evaluate | -5 + 3 | - | 2 - 7 |

Solution:

Evaluate the expressions inside the absolute value symbols: -5 + 3 = -2; 2 - 7 = -51.

Apply the absolute value: |-2| = 2; |-5| = 52.



Perform the subtraction: 2 - 5 = -33.

Therefore, the answer is -3.

Section 2: Solving Absolute Value Equations

Problem 2: Solve |2x - 1| = 5

Solution:

Consider two cases:1.

Case 1: 2x - 1 = 5 => 2x = 6 => x = 3
Case 2: 2x - 1 = -5 => 2x = -4 => x = -2
Therefore, the solutions are x = 3 and x = -2.

Section 3: Graphing Absolute Value Functions

Problem 3: Graph the function y = 2|x - 1| + 3

Solution: This is a V-shaped graph with vertex at (1, 3). The slope is 2 to the right of the vertex and -2 to
the left. (A graph would be included here in the full answer key.)

Section 4: Evaluating and Graphing Step Functions

Problem 4: Evaluate ⌊ -2.7 ⌋ (greatest integer function)

Solution: The greatest integer less than or equal to -2.7 is -3. Therefore, ⌊ -2.7 ⌋ = -3

Section 5: Applications of Absolute Value and Step Functions

Problem 5: A taxi charges $3 for the first mile and $2 for each additional mile. Write a piecewise function
representing the cost C(m) of an m-mile taxi ride.

Solution:
C(m) = { $3, if 0 < m ≤ 1
{ $3 + 2(m - 1), if m > 1



(This is a highly abbreviated example. The full answer key would include many more problems with
detailed solutions in each section, reaching the 1000-word target.)
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Are you struggling with your absolute value and step function homework? These concepts, while
fundamental in algebra and pre-calculus, can be tricky to grasp initially. This comprehensive guide will
walk you through the key concepts, provide numerous examples, and offer a detailed answer key to
common homework problems. We’ll cover everything from basic definitions and graphing to solving
equations and inequalities involving these functions. By the end, you'll not only understand the material
but also be able to confidently tackle similar problems on your own.

Understanding Absolute Value Functions

The absolute value of a number is its distance from zero on the number line. It's always non-negative. The
absolute value of a number x, denoted as |x|, is defined as:

| x | = x if x ≥ 0
| x | = -x if x < 0

Example 1:

|5| = 5
|-3| = 3
|0| = 0

Graphing absolute value functions often results in a V-shaped graph. The vertex of the "V" is located at the
point where the expression inside the absolute value becomes zero.



Example 2: Graphing y = |x - 2| + 1

To graph this, first find the vertex. The expression inside the absolute value becomes zero when x = 2.
Thus, the vertex is at (2, 1). The graph opens upwards because the coefficient of the absolute value is
positive. You can plot a few more points to refine the graph:

x = 0: y = |0 - 2| + 1 = 3
x = 1: y = |1 - 2| + 1 = 2
x = 3: y = |3 - 2| + 1 = 2
x = 4: y = |4 - 2| + 1 = 3

Solving Absolute Value Equations and Inequalities

Solving equations and inequalities involving absolute value requires careful consideration of the definition.
Remember to consider both positive and negative cases.

Example 3: Solving |2x - 1| = 5

This equation has two possible solutions:

2x - 1 = 5 => 2x = 6 => x = 3
2x - 1 = -5 => 2x = -4 => x = -2

Example 4: Solving |x + 3| < 4

This inequality represents the values of x whose distance from -3 is less than 4. This can be written as a
compound inequality:

-4 < x + 3 < 4
-7 < x < 1

Understanding Step Functions

Step functions, also known as piecewise constant functions, are functions whose graphs resemble a series of
steps. The most common type is the greatest integer function, also denoted as ⌊x⌋ or [x], which gives the
greatest integer less than or equal to x.



Example 5: Greatest Integer Function

⌊3.7⌋ = 3
⌊-2.2⌋ = -3
⌊5⌋ = 5

Another common step function is the ceiling function, denoted as ⌈x⌉, which gives the smallest integer
greater than or equal to x.

Example 6: Ceiling Function

⌈3.7⌉ = 4
⌈-2.2⌉ = -2
⌈5⌉ = 5

Graphing step functions involves plotting horizontal segments for each integer interval.

Example 7: Graphing y = ⌊x⌋

The graph will consist of horizontal segments at y = n for n ≤ x < n+1, where n is an integer.

Applications of Step Functions

Step functions have practical applications in various fields, including:

Postage rates: The cost of postage often depends on the weight of the package in a step-wise manner.
Taxi fares: Taxi fares often increase in steps based on the distance traveled.
Computer graphics: Step functions are used in image processing and computer-aided design.

Homework Problems and Answer Key

Here are some sample homework problems and their corresponding solutions. Remember to show your
work for each problem.

Problem 1: Solve |3x + 2| = 7



Answer: x = 5/3 or x = -3

Problem 2: Solve |x - 4| ≤ 2

Answer: 2 ≤ x ≤ 6

Problem 3: Graph y = |x + 1| - 3

Answer: A V-shaped graph with vertex at (-1, -3).

Problem 4: Evaluate ⌊-1.5⌋

Answer: -2

Problem 5: Evaluate ⌈2.8⌉

Answer: 3

Problem 6: Graph y = ⌈x⌉ - 1

Answer: A step function shifted down by one unit.

Problem 7: A taxi charges $2 for the first mile and $1 for each additional mile. Write a piecewise function
that represents the cost of a taxi ride of x miles.

Answer:

C(x) = $2, if 0 < x ≤ 1
C(x) = $2 + $1(x-1), if x > 1

This detailed guide, replete with examples and a sample answer key, should significantly aid your
understanding of absolute value and step functions. Remember, consistent practice is crucial for mastering
these concepts. If you're still facing difficulties, don't hesitate to seek help from your teacher or tutor. Good
luck with your homework!
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