Transformations Of Absolute Value Functions
Worksheet

I'ransformations Worksheet

Without wsing vour graphing calculator, describe the transformatbons of ¥ = a lxr = h| + k te the pareat
Tunctbon ¥ = |x| to ereate the following functions. For the function (a) tell whether the graph is reflected
aver the v-axk, (b) whether it s a vertical streich or shrink, {cb wheiher it moves right or left, and

{d) identify the vertes (h, kj.

L ¥ =2 2. ¥ o+ A
T ramal ol o T ranialor sl iod:
Vertes (2. 0 graph shifts right I amin Vertes (0, 3j; shilts ap 3 units
i ym Ar 3 4, ¥ T
Transformatisn: T ransformmation:
Vertes (-3, 0); vertical stretch by o factor of I; Vertes (0)0); vertical stretch by factor of 3;
shifts kel 3
5, y=-2x+3)-1 [ y=2x+8
Transformation: Transformation:
Vieries §-3, -1 rellecis across thie v-auks; Viertes (=K, 0); vertical streich by & facior af 2;
Verticsl stretch by 5 factor af 2; shifes beft 8
Shifs el 3 umits and down | uni

Write nn equation for the shsolute function desoribaed.

T. The parem function v = x| flipped vertically, and shified up 1 wnits

Equatian: y= - :II 3
8. The parent function ¥ = x| streiched vertically by a factor of 2., shifted left 3 units and down 4 units
E'“ulilnl: v 2)x+ 3| 4
Write an equation for the graphs shown below. Pareot fusction is v = (o,
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Equation: Vertex (-1, I) Egquation: Vertex (2, 3) Equation: Viertes (-2,-3)

y=|x+1|+2 ) =-2lx—2|+3 1
y lx = 2| y=lx+2|-3

TRANSFORMATIONS OF ABSOLUTE VALUE FUNCTIONS WORKSHEET ARE ESSENTIAL TOOLS IN MATHEMATICS EDUCATION,
ESPECIALLY WHEN DEALING WITH THE CONCEPT OF FUNCTION TRANSFORMATIONS. UUNDERSTANDING HOW TO MANIPULATE
ABSOLUTE VALUE FUNCTIONS ALLOWS STUDENTS TO VISUALIZE AND COMPREHEND THE EFFECTS OF VARIOUS
TRANSFORMATIONS ON THE GRAPH OF THESE FUNCTIONS. THIS ARTICLE WILL DELVE INTO THE NATURE OF ABSOLUTE VALUE
FUNCTIONS, THE TYPES OF TRANSFORMATIONS THAT CAN BE APPLIED, AND HOW TO EFFECTIVELY CREATE AND UTILIZE

W ORKSHEETS FOR PRACTICE.

UNDERSTANDING ABSOLUTE V ALUE FUNCTIONS

ABSOLUTE VALUE FUNCTIONS ARE DEFINED AS THE DISTANCE OF A NUMBER FROM ZERO ON THE NUMBER LINE, REPRESENTED
MATHEMATICALLY AS \( F(x) = [x| \). THE GRAPH OF THIS FUNCTION IS A V/-SHAPE, WHICH OPENS UPWARDS AND HAS ITS
VERTEX AT THE ORIGIN (0,0). THE BASIC PROPERTIES OF ABSOLUTE VALUE FUNCTIONS INCLUDE:



e THEY ARE ALWAYS NON-NEGATIVE.
® THE GRAPH IS SYMMETRIC ABOUT THE Y-AXIS.

® THEY HAVE A VERTEX THAT REPRESENTS THE MINIMUM VALUE OF THE FUNCTION.

GRAPHING ABSOLUTE V ALUE FUNCTIONS

W/HEN GRAPHING AN ABSOLUTE VALUE FUNCTION, THE KEY IS TO UNDERSTAND HOW TRANSFORMATIONS AFFECT THE SHAPE AND
POSITION OF THE GRAPH. THE GENERAL FORM OF AN ABSOLUTE VALUE FUNCTION IS:

\[FG) = alx -+l +k\]
¥/ HERE:
-\( A \) DETERMINES THE VERTICAL STRETCH OR COMPRESSION AND REFLECTS THE GRAPH.

-\(H\) TRANSLATES THE GRAPH HORIZONTALLY.
-\(k \) TRANSLATES THE GRAPH VERTICALLY.

TYPES OF TRANSFORMATIONS

THE TRANSFORMATIONS OF ABSOLUTE VALUE FUNCTIONS CAN BE CATEGORIZED INTO FOUR MAIN TYPES: VERTICAL SHIFTS,
HORIZONTAL SHIFTS, REFLECTIONS, AND STRETCHES/COMPRESSIONS.

1. VERTICAL SHIFTS

VERTICAL SHIFTS OCCUR WHEN THE ENTIRE GRAPH OF THE FUNCTION MOVES UP OR DOWN. THIS TRANSFORMATION IS INDICATED
BY THE VALUE oF \(k \) IN THE FUNCTION'S EQUATION.

-IF\(k > 0\), THE GRAPH SHIFTS UPWARD.
-IF\(k <0 \), THE GRAPH SHIFTS DOWNW ARD.

FOR EXAMPLE:

-\CF(x) = x| + 3 \) sHiFTs THE GrAPH oF \(|x| \) uP BY 3 UNITS.
-\(F(x) = x| - 2 \) SHIFTS IT DOWN BY 2 UNITS.

2. HoRIZONTAL SHIFTS

HORIZONTAL SHIFTS INVOLVE MOVING THE GRAPH LEFT OR RIGHT, INFLUENCED BY THE VALUE OF \( H \)

-IF\(H>0\), THE GRAPH SHIFTS RIGHT.
-1 \(H< 0\), THE GRAPH SHIFTS LEFT.

FOR EXAMPLE:
-\CF(x) = |x - 4] \) sHiFTs THE GrRAPH oF \( x| \) TO THE RIGHT BY 4 UNITS.
-\(F(x) =|x + 2| \) SHIFTS IT TO THE LEFT BY 2 UNITS.



3. REFLECTIONS

REFLECTIONS ARE DETERMINED BY THE COEFFICIENT \( A \).

-IF\( A< 0\), THE GRAPH REFLECTS OVER THE X-AXIS.
-1IF\( A > 0\), THE GRAPH RETAINS ITS ORIGINAL SHAPE BUT MAY STRETCH OR COMPRESS.

FOR EXAMPLE:
-\CF(x) = -|x] \) rerLecTs THE GrAPH OF \( [X| \) OVER THE X-AXIS.

4. STRETCHES AND COMPRESSIONS

THe vaLUE of \( A \) ALSO AFFECTS THE VERTICAL STRETCH OR COMPRESSION OF THE GRAPH.

- 1IF\(|al > 1), THE GRAPH STRETCHES AWAY FROM THE X-AXIS.
-IF\( O <|al < 1), THE GRAPH COMPRESSES TOWARDS THE X-AXIS.

FOR EXAMPLE:
-\(F(x) = 2|x| \) STRETCHES THE GRAPH VERTICALLY BY A FACTOR OF 2.
-\(F(x) = 0.5|x| \) COMPRESSES IT VERTICALLY BY A FACTOR OF 0.5.

CREATING A TRANSFORMATIONS OF ABSOLUTE V ALUE FUNCTIONS
\X/ ORKSHEET

A WELL-STRUCTURED WORKSHEET CAN ENHANCE STUDENTS’ UNDERSTANDING OF ABSOLUTE VALUE FUNCTION
TRANSFORMATIONS. HERE’S A GUIDE TO CREATING AN EFFECTIVE WORKSHEET:

1. INTRODUCTION SECTION

BEGIN WITH A BRIEF INTRODUCTION EXPLAINING THE PURPOSE OF THE WORKSHEET. INCLUDE DEFINITIONS AND THE GENERAL FORM
OF ABSOLUTE VALUE FUNCTIONS.

2. EXAMPLE PROBLEMS

PROVIDE A FEW WORKED-OUT EXAMPLES DEMONSTRATING EACH TYPE OF TRANSFORMATION:

- ExaMpLE 1: GRAPH \( F(x) = |X| + 2 \) AND DESCRIBE THE TRANSFORMATION.
- ExaMpLE 2: GRAPH \( F(x) = -|x - 3| \) AND EXPLAIN THE REFLECTION AND SHIFT.

3. PRACTICE PROBLEMS

CREATE A VARIETY OF PRACTICE PROBLEMS THAT REQUIRE STUDENTS TO IDENTIFY TRANSFORMATIONS OR GRAPH THE
FUNCTIONS. USE THE FOLLOWING FORMAT:

e GRAPH THE FOLLOWING FUNCTIONS AND IDENTIFY THEIR TRANSFORMATIONS:



T.NCF) =Ix - 1[+4\)
2. \(F(x) =-3x + 2| \)
3. \F(x)=0.5|x-1\)

4. \(FG) =1IxI-5\)

4. RerLECTION QUESTIONS

INCLUDE REFLECTION QUESTIONS THAT ENCOURAGE STUDENTS TO THINK CRITICALLY ABOUT WHAT THEY LEARNED:

- How DOES CHANGING THE VALUE oF \( A \) AFFECT THE GRAPH?
- WHAT IS THE SIGNIFICANCE OF THE VERTEX IN AN ABSOLUTE VALUE FUNCTION?
- How CAN ABSOLUTE VALUE TRANSFORMATIONS BE APPLIED IN REAL-LIFE SCENARIOS?

USING THE \W ORKSHEET EFFECTIVELY

T O MAXIMIZE THE BENEFITS OF THE TRANSFORMATIONS OF ABSOLUTE VALUE FUNCTIONS \WORKSHEET:

® ENCOURAGE STUDENTS TO WORK IN PAIRS TO DISCUSS THEIR FINDINGS.
e PROVIDE FEEDBACK ON THEIR GRAPHING TECHNIQUES AND UNDERSTANDING OF TRANSFORMATIONS.

® [NCORPORATE TECHNOLOGY, SUCH AS GRAPHING CALCULATORS OR SOFTWARE, TO VISUALIZE TRANSFORMATIONS IN
REAL-TIME.

CoNcLUSION

IN CONCLUSION, TRANSFORMATIONS OF ABSOLUTE VALUE FUNCTIONS WORKSHEETS ARE VALUABLE RESOURCES FOR ENHANCING
STUDENTS' UNDERSTANDING OF MATHEMATICAL CONCEPTS. BY PRACTICING THESE TRANSFORMATIONS, STUDENTS CAN GAIN
CONFIDENCE IN THEIR ABILITY TO MANIPULATE FUNCTIONS AND APPLY THESE SKILLS IN VARIOUS MATHEMATICAL CONTEXTS.
WITH A STRUCTURED APPROACH THAT INCLUDES DEFINITIONS, EXAMPLES, PRACTICE PROBLEMS, AND REFLECTION QUESTIONS,
EDUCATORS CAN CREATE EFFECTIVE WORKSHEETS THAT FOSTER DEEPER LEARNING AND APPLICATION OF ABSOLUTE VALUE
FUNCTIONS.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE ABSOLUTE VALUE FUNCTIONS AND HOW ARE THEY TRANSFORMED?

ABSOLUTE VALUE FUNCTIONS ARE MATHEMATICAL FUNCTIONS OF THE FORM F(x) = |x|. THEY CAN BE TRANSFORMED THROUGH
SHIFTS, STRETCHES, AND REFLECTIONS, RESULTING IN FUNCTIONS LIKE F(x) = AlBX - H| + k, WHERE ‘A" AFFECTS VERTICAL
STRETCHING, ‘B AFFECTS HORIZONTAL STRETCHING, 'H" SHIFTS HORIZONTALLY, AND 'k’ SHIFTS VERTICALLY.



WHAT TYPES OF TRANSFORMATIONS CAN BE APPLIED TO ABSOLUTE VALUE
FUNCTIONS?

TRANSFORMATIONS INCLUDE VERTICAL SHIFTS (ADDING OR SUBTRACTING A CONSTANT), HORIZONTAL SHIFTS (ADDING OR
SUBTRACTING WITHIN THE ABSOLUTE VALUE)/ REFLECTIONS (MULTIPLYING BY - 1 )/ AND VERTICAL/HORIZONTAL STRETCHES OR
COMPRESSIONS (MULTIPLYING THE FUNCTION OR THE VARIABLE BY A CONSTANT).

How DO YOU IDENTIFY THE VERTEX OF AN ABSOLUTE VALUE FUNCTION FROM ITS
EQUATION?

THE VERTEX OF AN ABSOLUTE VALUE FUNCTION IN THE FORM F(X) = AlBX - H| + k IS LOCATED AT THE POINT (H, k). THIS
REPRESENTS THE POINT WHERE THE GRAPH CHANGES DIRECTION.

\WHAT DOES THE PARAMETER ‘A’ REPRESENT IN THE TRANSFORMATION OF AN ABSOLUTE
VALUE FUNCTION?

IN THE FUNCTION F(X) = AlBX - H| + Kk, THE PARAMETER ‘A’ INDICATES VERTICAL STRETCHING OR COMPRESSION. IF ‘A" IS
GREATER THAN 1, THE GRAPH STRETCHES; IF ‘A’ IS A FRACTION BETWEEN O AND 1, IT COMPRESSES. IF ‘A" IS NEGATIVE, IT ALSO
REFLECTS THE GRAPH OVER THE X-AXIS.

How DO HORIZONTAL SHIFTS AFFECT THE GRAPH OF AN ABSOLUTE VALUE FUNCTION?

HORIZONTAL SHIFTS ARE DETERMINED BY THE ‘H’ VALUE IN THE FUNCTION F(X) = A|BX - H| +k IF'H IS POSITIVE, THE GRAPH
SHIFTS TO THE RIGHT; IF "Wis NEGATIVE, IT SHIFTS TO THE LEFT.

CAN YOU PROVIDE AN EXAMPLE OF TRANSFORMING AN ABSOLUTE VALUE FUNCTION?

SURE! STARTING WITH F(X) = |><|, IF WE APPLY THE TRANSFORMATION F(x) = 2|x - 3| + 4, THE GRAPH WILL STRETCH
VERTICALLY BY A FACTOR OF 2, SHIFT 3 UNITS TO THE RIGHT, AND MOVE 4 UNITS UP.

WHAT IS THE SIGNIFICANCE OF UNDERSTANDING TRANSFORMATIONS OF ABSOLUTE
VALUE FUNCTIONS?

UNDERSTANDING TRANSFORMATIONS HELPS IN GRAPHING FUNCTIONS ACCURATELY, SOLVING EQUATIONS, AND MODELING REAL-
WORLD SITUATIONS, AS MANY PHYSICAL PHENOMENA CAN BE REPRESENTED USING ABSOLUTE VALUE FUNCTIONS.

\¥/HERE CAN | FIND WORKSHEETS FOR PRACTICING TRANSFORMATIONS OF ABSOLUTE
VALUE FUNCTIONS?

W/ ORKSHEETS FOR PRACTICING TRANSFORMATIONS OF ABSOLUTE VALUE FUNCTIONS CAN TYPICALLY BE FOUND ON
EDUCATIONAL WEBSITES, MATH RESOURCE PLATFORMS, OR IN MATH TEXTBOOKS. \WEBSITES LIKE TEACHERS PAY TEACHERS OR
KHAN ACADEMY ALSO OFFER PRINTABLE WORKSHEETS AND EXERCISES.
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