TRANSFORMATIONS OF FUNCTIONS MYSTERY CODE ACTIVITY
ANS\WER KEY

TRANSFORMATIONS OF FUNCTIONS MYSTERY CODE ACTIVITY ANSWER KEY IS AN ENGAGING EDUCATIONAL TOOL THAT HELPS
STUDENTS UNDERSTAND THE FUNDAMENTAL CONCEPTS OF FUNCTION TRANSFORMATIONS, INCLUDING TRANSLATIONS, STRETCHES,
COMPRESSIONS, AND REFLECTIONS. THIS ACTIVITY NOT ONLY REINFORCES THEORETICAL KNOWLEDGE BUT ALSO ENHANCES
PROBLEM-SOLVING SKILLS THROUGH AN INTERACTIVE AND ENJOYABLE APPROACH. IN THIS ARTICLE, WE WILL EXPLORE THE
VARIOUS ASPECTS OF THIS MYSTERY CODE ACTIVITY, DISCUSS THE TRANSFORMATIONS OF FUNCTIONS, AND PROVIDE A
COMPREHENSIVE ANSWER KEY TO GUIDE EDUCATORS AND STUDENTS ALIKE.

UNDERSTANDING FUNCTION TRANSFORMATIONS

FUNCTION TRANSFORMATIONS ARE OPERATIONS THAT ALTER THE POSITION, SIZE, OR ORIENTATION OF A FUNCTION'S GRAPH.
MASTERING THESE TRANSFORMATIONS IS CRUCIAL FOR STUDENTS AS THEY DELVE DEEPER INTO ALGEBRA AND CALCULUS. THE
PRIMARY TYPES OF TRANSFORMATIONS INCLUDE:

1. TRANSLATIONS

TRANSLATIONS SHIFT THE GRAPH OF A FUNCTION HORIZONTALLY OR VERTICALLY. THEY CAN BE CATEGORIZED INTO TWO
TYPES:

- HorIZONTAL TRANSLATIONS: MOVING THE GRAPH LEFT OR RIGHT.

- A runcTIoN \( F(x) \) TransLATED RIGHT BY \( H \) UNITS IS REPRESENTED AS \( F(x - H) \).
- A FuncTIoN \( F(x) \) TRANSLATED LEFT BY \(H \) UNITS IS REPRESENTED AS \( F(x + H) \).
- VERTICAL TRANSLATIONS: MOVING THE GRAPH UP OR DOWN.

- A runcTion \( F(x) \) TransLATED UP BY \( k \) UNITS IS REPRESENTED AS \( F(X) + K \).
- A runcTioN \( F(x) \) TransLATED bownN BY \( k \) UNITS IS RePreseENTED AS \( F(x) - k \).

2. REFLECTIONS

REFLECTIONS FLIP THE GRAPH OVER A SPECIFIC AXIS:

- REFLECTION OVER THE X-AXIS: THE GRAPH oF \( F(x) \) Becomes \( -F(x) \).
- REFLECTION OVER THE Y-AXIS: THE GRAPH ofF \( F(x) \) Becomes \( F(-x) \).

3. STRETCHING AND COMPRESSING

THESE TRANSFORMATIONS CHANGE THE SIZE OF THE GRAPH:

- VERTICAL STRETCH/ COMPRESSION:
- A runcTIoN \( F(x) \) VERTICALLY STRETCHED BY A FACTOR OF \( A \) Is rerresenTED AS \( A \cpoT F(x) \) (wHere \(
A>1\) INnDicaTes STRETCHING AND \( O < A < T \) INDICATES COMPRESSION).

- HorizoNT AL STRETCH/ COMPRESSION:
- A FUNcTION \( F(x) \) HORIZONTALLY COMPRESSED BY A FACTOR oF \( B \) IS RePReSENTED AS \( F(B \cpoT x) \) (\wWHEerE
\(&> 1\) noicaTes compressioN AND \( O <8< 1 \) INDICATES STRETCHING).



IMPLEMENTING THE MYSTERY CoDE ACTIVITY

THE MYSTERY CODE ACTIVITY IS DESIGNED TO REINFORCE THE UNDERSTANDING OF THESE TRANSFORMATIONS IN A FUN AND
INTERACTIVE WAY. HERE'S HOW TO IMPLEMENT IT EFFECTIVELY:

MATERIALS REQUIRED

- W/ ORKSHEETS WITH A SERIES OF TRANSFORMED FUNCTIONS.
- A "CoDE” THAT CORRESPONDS TO THE CORRECT ANSWERS, OFTEN REPRESENTED BY LETTERS OR NUMBERS.
- PENCILS AND ERASERS.

ACTIVITY STEPS

1. PrePARATION: CREATE A LIST OF ORIGINAL FUNCTIONS AND THEIR CORRESPONDING TRANSFORMED FUNCTIONS. FOR EXAMPLE:
- OrIGINAL FUNCTION: \(F(x) = x*2 )
- TrANSFORMED FUNCTION: \(6(x) =(x - 2)"2 + 3 \)

2. W/ orkSHEET CREATION: DESIGN A WORKSHEET WITH A TABLE FEATURING ORIGINAL FUNCTIONS IN ONE COLUMN AND
TRANSFORMED FUNCTIONS IN ANOTHER. NEXT TO EACH TRANSFORMED FUNCTION, INCLUDE A BLANK SPACE FOR STUDENTS TO
WRITE THE CORRESPONDING CODE.

3. ExecuTioN: DISTRIBUTE THE WORKSHEETS TO STUDENTS. INSTRUCT THEM TO IDENTIFY THE TRANSFORMATIONS APPLIED TO
EACH FUNCTION, WRITE DOWN THE APPROPRIATE CODE, AND DECIPHER THE MYSTERY CODE AT THE END.

4. COLLABORATION: ENCOURAGE STUDENTS TO WORK IN PAIRS OR SMALL GROUPS TO DISCUSS THEIR REASONING AS THEY
DECODE THE TRANSFORMATIONS. THIS PROMOTES TEAMWORK AND REINFORCES THEIR UNDERSTANDING THROUGH PEER LEARNING.

LeArNING OUTCOMES

BY THE END OF THIS ACTIVITY, STUDENTS SHOULD BE ABLE TO:

- IDENTIFY AND DESCRIBE DIFFERENT TRANSFORMATIONS.

- APPLY TRANSFORMATIONS TO VARIOUS FUNCTIONS.

- UNDERSTAND HOW TRANSFORMATIONS AFFECT THE GRAPH'S POSITION AND SHAPE.
- SOLVE PROBLEMS COLLABORATIVELY, REINFORCING THEIR LEARNING EXPERIENCE.

ANSWER KEY FOR THE MYSTERY CoDE ACTIVITY

THE FOLLOWING IS A SAMPLE ANSWER KEY FOR A MYSTERY CODE ACTIVITY INVOLVING VARIOUS TRANSFORMATIONS OF
FUNCTIONS. EACH ENTRY INCLUDES THE TRANSFORMED FUNCTION, THE CORRESPONDING ORIGINAL FUNCTION, AND THE
TRANSFORMATION APPLIED.

TraNsForMED FuncTion: \( c(x) = (x-2)"2 + 3 \)
ORIGINAL FuncTion: \( F(x) = x"2\)
TRANSFORMATION: RIGHT 2 UNITS, UP 3 UNITS

CoDE: A



TraNsForMED FuncTion: \( 6(x) =-x"2 \)
ORIGINAL FUNCTION: \( F(x) = x"2 \)
TRANSFORMATION: REFLECTION OVER THE X-AXIS

CopE: B

3.
TraNsForMED FuncTion: \( 6(x) = 2(x + 1)"2\)
OriGINAL FuncTion: \( F(x) = x"2 \)
TRANSFORMATION: LEFT 1 UNIT, VERTICAL STRETCH BY A FACTOR OF 2
CopEe: C

4.
TransForMED FUNCTION: \( 6(x) = \rrac{1}{23F(x) \)
ORIGINAL FUNcTION: \( F(x) = x"2 \)
TRANSFORMATION: VERTICAL COMPRESSION BY A FACTOR OF 1/2
CopE: D

5.
TraNsForMED FuncTion: \( a(x) = r(-x) + 1))
OriGINAL FuncTion: \( F(x) = x"2 \)
TRANSFORMATION: REFLECTION OVER THE Y-AXIS, UP 1 UNIT
CopE: E

CONCLUSION

THE TRANSFORMATIONS OF FUNCTIONS MYSTERY CODE ACTIVITY ANSWER KEY SERVES AS A VALUABLE RESOURCE FOR BOTH
EDUCATORS AND STUDENTS. NOT ONLY DOES IT PROVIDE A STRUCTURED WAY TO ASSESS STUDENTS’ UNDERSTANDING OF
FUNCTION TRANSFORMATIONS, BUT IT ALSO ENCOURAGES COLLABORATION AND CRITICAL THINKING. BY ACTIVELY ENGAGING
WITH THE MATERIAL, STUDENTS ARE MORE LIKELY TO RETAIN THEIR KNOWLEDGE AND APPLY IT IN FUTURE MATHEMATICAL
CONTEXTS. INCORPORATING SUCH INTERACTIVE ACTIVITIES INTO THE CURRICULUM CAN SIGNIFICANTLY ENHANCE THE LEARNING
EXPERIENCE AND FOSTER A DEEPER UNDERSTANDING OF COMPLEX MATHEMATICAL CONCEPTS.

FREQUENTLY AsSkeD QUESTIONS

W/HAT IS A TRANSFORMATION OF A FUNCTION?

A TRANSFORMATION OF A FUNCTION INVOLVES CHANGING ITS POSITION, SHAPE, OR SIZE THROUGH OPERATIONS LIKE
TRANSLATION, REFLECTION, STRETCHING, OR COMPRESSION.

\WHAT ARE THE MAIN TYPES OF TRANSFORMATIONS?

THE MAIN TYPES OF TRANSFORMATIONS ARE TRANSLATIONS (SHIFTING), REFLECTIONS (FLIPPING), STRETCHES (EXPANDING), AND
COMPRESSIONS (SHRINKING) OF THE GRAPH.

How DOES A VERTICAL SHIFT AFFECT THE GRAPH OF A FUNCTION?

A VERTICAL SHIFT MOVES THE GRAPH UP OR DOWN WITHOUT CHANGING ITS SHAPE. FOR EXAMPLE, F(X) + K SHIFTS THE GRAPH
UP BY K UNITS IF K IS POSITIVE AND DOWN IF K IS NEGATIVE.



\WHAT DOES THE TRANSFORMATION F(-X) SIGNIFY?

THE TRANSFORMATION F('X) REFLECTS THE GRAPH OF THE FUNCTION ACROSS THE Y-AXIS.

How CAN YOU REPRESENT A HORIZONTAL STRETCH OF A FUNCTION?

A HORIZONTAL STRETCH CAN BE REPRESENTED BY THE TRANSFORMATION F(KX), WHERE O < k < T STRETCHES THE GRAPH
HORIZONTALLY AWAY FROM THE Y-AXIS.

\WHAT IS THE SIGNIFICANCE OF THE TRANSFORMATION 'F()().p

THE TRANSFORMATION ‘F(X) REFLECTS THE GRAPH OF THE FUNCTION ACROSS THE X-AXIS.

IN A MYSTERY CODE ACTIVITY , HOW CAN TRANSFORMATIONS HELP DECODE FUNCTIONS?

TRANSFORMATIONS HELP STUDENTS VISUALIZE HOW CHANGES TO THE FUNCTION'S EQUATION CORRESPOND TO SHIFTS IN THE
GRAPH, AIDING IN UNDERSTANDING AND DECODING FUNCTION BEHAVIORS.

\W/HAT SKILLS CAN STUDENTS DEVELOP THROUGH A TRANSFORMATIONS OF FUNCTIONS
MYSTERY CODE ACTIVITY?

STUDENTS CAN DEVELOP SKILLS IN CRITICAL THINKING, PROBLEM-SOLVING, AND GRAPH INTERPRETATION, AS WELL AS AN
UNDERSTANDING OF HOW ALGEBRAIC CHANGES IMPACT GRAPHICAL REPRESENTATIONS.

How CAN TRANSFORMATIONS BE APPLIED TO REAL-WORLD SCENARIOS?

TRANSFORMATIONS CAN MODEL REAL-WORLD SCENARIOS SUCH AS POPULATION GROWTH, FINANCIAL CALCULATIONS, AND
PHYSICS PROBLEMS BY ADJUSTING THE FUNCTION TO FIT NEW PARAMETERS OR CONDITIONS.
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