Transformations Of Absolute Value Functions
Worksheet Answers

e Perind:

I'ransformations Worksheet

Without wsing vour graphing calculator, describse the transformations of ¥y = a |x h) + k tothe parcal
Tunction ¥ = |x| to ereate the following functions. For the function (a) tell whether the graph is reflected
aver the v-axk, (b} whether it s o vertical streich or shrink, {cb wheiher it moves right or left, and

{d) identify the vertex (h, kj.

L ¥ r=2 1. ¥ o+ 3
T ranalormal o T iraiies oo i i
Viertes (1. 0): graph shifts right 2 amits Viertes (0, 3j: shifts up 3 wnits
i y= Ao+ 4. ¥ = 3
Transfarmation: T i o v i
Vertes (=3, 0); vertical stretch by a factor of I; Vertes (00); vertical stretch by Tactor of 3;
shiffts beflt 3
5, y=-2x+3)-1 [ y=2x+8
Transformation: Transformation:
Viries §-3, -15; rellecis across thic v-auis; Vieries (=K, 0); vertical streich by & facior af 2;
Verticsl stretch by 5 factor af 23 shifts beft 8
Shifs lef 3 units and down | unit

Write nn equation for the shsolute function desoribed.

T. The parem function v = x| fipped vertically, and shifted up 1 wnits
Equatiom: y=-=|x|+3
8. The parent function ¥ = x| streiched vertically by a factor of 2, shifted left 3 units and down 4 units
Equation: ¥ 2lx+ 3| 4
Write an equation for the graphs shown below. Parent fusction is v = 0.
% ¥ 1y n ¥ I .
~ | " |
x I, I} FELY |
rd boA \ |
4 - - Lt
sl o A - g
#1 - e
- - ! \ |
¢ £t W l
Equation: Vertex (-1, I} l-.qulli'nn: Vertex (2. %) l-qujlinn.: Vertes (-1-3)
y=|x+1|+2 ¥ 2lx-2|+3 1 2| -3
¥ ¥ =]x 4 K
2

Transformations of absolute value functions worksheet answers are essential for students
learning algebra, particularly when exploring the concept of transformations in mathematics. Absolute
value functions are foundational in understanding not just algebra but also calculus and other
advanced mathematical concepts. This article will provide a detailed explanation of absolute value
functions, their transformations, and sample worksheet answers to help guide students in their
studies.

Understanding Absolute Value Functions

Absolute value functions are mathematical expressions that measure the distance of a number from



zero on a number line, regardless of the number's sign. The basic form of an absolute value function
is:

\[ f(x) = |x] \]
This function outputs the non-negative value of \(x\). For instance:

-\(f(3) =[3] =3\
-\(f(-3) = |-3] = 3\)

The graph of \(f(x) = |x|\) is a V-shaped figure that opens upwards, with its vertex at the origin (0,0).

Properties of Absolute Value Functions

1. Domain: The domain of \(f(x) = |x|\) is all real numbers, i.e., \((-», ©)\).
2. Range: The range is all non- negatlve real numbers, i.e., \([0, »)\).
3. Symmetry: Absolute value functions are symmetric with respect to the y-axis.

Transformations of Absolute Value Functions

Transformations allow us to modify the basic graph of \(f(x) = |x|\) to create new graphs. The
transformations can be categorized into four main types:

1. Vertical Shifts

2. Horizontal Shifts

3. Vertical Stretch/Compression
4. Reflections

Each transformation affects the graph's position, shape, or orientation.

Vertical Shifts

A vertical shift is achieved by adding or subtracting a constant \(k\) to the function:
\[ f(x) = |x] + k\]

- If \(k > 0\), the graph shifts upward.
- If \(k < 0\), the graph shifts downward.

Example
- For \(f(x) = |x| + 2\), the graph shifts 2 units up.
- For \(f(x) = |x| - 3\), the graph shifts 3 units down.



Horizontal Shifts

A horizontal shift is achieved by adding or subtracting a constant \(h\) inside the absolute value
expression:

\[f(x) = |x-h[\]

- If \(h > 0\), the graph shifts to the right.
- If \(h < 0\), the graph shifts to the left.

Example
- For \(f(x) = |x - 4|\), the graph shifts 4 units to the right.
- For \(f(x) = |x + 1]|\), the graph shifts 1 unit to the left.

Vertical Stretch/Compression

To stretch or compress the function vertically, we multiply the absolute value function by a constant
\(a\):

\[ f(x) = a|x|\]

- If \(J]a] > 1\), the graph stretches vertically.
-1f\(0 < |a] < 1\), the graph compresses vertically.

Example

- For \(f(x) = 2|x|\), the graph stretches vertically by a factor of 2.
- For \(f(x ) 0.5|x|\), the graph compresses vertically by a factor of 0.5.

Reflections

Reflections occur when we multiply the absolute value function by -1:
\[ f(x) = -|x|\]
- This reflection flips the graph over the x-axis.

Example
- For \(f(x) = -|x|\), the graph reflects downward, forming an upside-down V shape.

Combining Transformations

Often, multiple transformations are applied to the absolute value function simultaneously. The
general form of a transformed absolute value function can be expressed as:



\[ f(x) = a|x - h| + k\]

Where:

-\(a\) represents vertical stretch/compression and reflection,
-\(h\) represents horizontal shift,

- \(k\) represents vertical shift.

Example:
For the function \(f(x) = -2|x + 3| + 1\):

- The graph shifts 3 units to the left (horizontal shift),
- It reflects over the x-axis (due to the negative sign),
- It stretches vertically by a factor of 2,
- It shifts 1 unit upward (vertical shift).

Worksheet Practice Problems

To reinforce the concepts discussed above, here are some practice problems that can be used in a
worksheet format:

1. Identify the transformatlons of the function \(f(x) = |x - 5] + 4\).

2. Graph the function \(g(x) = -|x + 2| + 3\) and descrlbe |ts transformat|ons

3. Determine the vertex of the transformed function \(h(x) = 3|x - 1] -

4. Explain the effects of changlng \(a\) in the function \(f ( = alx|\) when \(a\) is less than 0.
5. Sketch the graph of \(f(x) = 2|x| - 3\) and describe its transformations.

Worksheet Answers

Here are the answers to the practice problems:

1. Transformations of \(f(x) = |x - 5| + 4\):
- Horizontal shift 5 units to the right.
- Vertical shift 4 units up.

2. Graph of \(g(x) = -|x + 2| + 3\):

- Horizontal Shlft 2 units to the left.
- Reflection over the x-axis.

- Vertical shift 3 units up.

3. Vertex of \(h(x) = 3|x - 1] -
- The vertex is at (1, -2).

4. Effects of changing \(a\) in \(f(x) = a|x]|\):
- When \(a < 0\), the graph reflects across the x-axis.

5. Graph of \(f(x) = 2|x| -



- The graph is a V-shape that opens upwards, stretches vertically by a factor of 2, and shifts down by
3 units.

Conclusion

Understanding the transformations of absolute value functions is crucial for students learning algebra.
The ability to manipulate and graph these functions not only aids in mastering algebraic concepts but
also prepares students for more advanced topics in mathematics. By practicing various
transformations and familiarizing themselves with the properties of absolute value functions, students
can build a solid foundation that will serve them well in their mathematical journey.

Frequently Asked Questions

What are the basic transformations of absolute value
functions?

The basic transformations include vertical shifts, horizontal shifts, reflections, and stretching or
compressing vertically.

How do you identify the vertex of an absolute value function
in vertex form?

In vertex form, the function is expressed as y = a |x - h| + k, where (h, k) is the vertex of the graph.

What effect does the parameter 'a‘' have on the graph of an
absolute value function?

'a' determines the vertical stretch or compression of the graph. If |a] > 1, the graph stretches; if 0 <
|a] < 1, it compresses. If 'a' is negative, the graph reflects over the x-axis.

How can you determine the horizontal shift of an absolute
value function?

The horizontal shift is determined by the value of 'h' in the vertex formy =a |x- h| + k. If h is
positive, the graph shifts to the right; if h is negative, it shifts to the left.

What is the effect of adding a constant 'k' to an absolute
value function?

Adding a constant 'k' to the function y = a |x - h| shifts the graph vertically. If k is positive, the graph
shifts up; if k is negative, it shifts down.



Why is it important to understand transformations of absolute
value functions?

Understanding these transformations helps in graphing functions accurately and analyzing their
behavior, which is essential in algebra and calculus.

What are common mistakes made when graphing transformed
absolute value functions?

Common mistakes include misplacing the vertex, failing to apply reflections correctly, and not
adjusting the scale for vertical stretches or compressions.

Where can | find worksheets with answers for practicing
transformations of absolute value functions?

Worksheets with answers can be found in educational resources like math textbooks, online
educational platforms, or tutoring websites that focus on algebra concepts.
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