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Piecewise Functions Worksheet §2

Part I Graph each of the fllowing piecewise fanctions. Identify any peints of discontinwity.
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PIECEWISE FUNCTIONS ALGEBRA 2 ANSWERS ARE AN ESSENTIAL PART OF THE ALGEBRA 2 CURRICULUM, PROVIDING STUDENTS
WITH THE TOOLS TO UNDERSTAND AND MANIPULATE FUNCTIONS THAT ARE DEFINED BY MULTIPLE SUB-FUNCTIONS WITHIN
CERTAIN INTERVALS. THESE FUNCTIONS PLAY A CRUCIAL ROLE IN VARIOUS FIELDS, INCLUDING MATHEMATICS, PHYSICS, AND
COMPUTER SCIENCE. IN THIS ARTICLE, WE WILL EXPLORE THE DEFINITION OF PIECEWISE FUNCTIONS, HOW TO EVALUATE THEM,
GRAPH THEM, AND SOLVE PROBLEMS INVOLVING PIECEWISE FUNCTIONS.

UNDERSTANDING PIECEWISE FUNCTIONS

A PIECEWISE FUNCTION IS DEFINED USING MULTIPLE SUB~FUNCTIONS, EACH APPLICABLE TO A SPECIFIC INTERVAL OF THE INPUT
VARIABLE. THE GENERAL FORM OF A PIECEWISE FUNCTION CAN BE EXPRESSED AS FOLLOWS:

\[
F(x) =

\seGIN{cAsES}



Fo1(x) & \TexT{F } x < a \\

F 20 g \TexT{IF } A \LeQ x <8 \\
F_3(x) § \TexT{IF } x \ceEQ B
\eno{cases}

\]

IN THIS REPRESENTATION:
=\F_T\), \(F_2\), anp \(F_3\) ARE DIFFERENT FUNCTIONS (LINEAR, QUADRATIC, ETC.).
- \(a\) AnD \(B\) ARE CONSTANTS THAT DETERMINE THE INTERVALS.

ExAMPLES OF PIECEWISE FUNCTIONS

TO ILLUSTRATE THE CONCEPT, LET'S CONSIDER A SIMPLE PIECEWISE FUNCTION:

\[

F(x) =

\BEGIN{CASES}

2x+ 1 \text{F} x <0 \\
-3 § \TexT{F } 0 \Leq x < 2 \\
x*2 & \1exT{IF } x \GeQ 2
\eno{cases}

\]

IN THIS CASE:

- WHeN \(x < 0\), THE FUNCTION IS DEFINED BY THE LINEAR EQUATION \(2x + T\).
- For \(0 \Leq x < 2\), THE FUNCTION IS CONSTANT AT \(-3)).

- For \(x \GEQ 2\), THE FUNCTION FOLLOWS THE QUADRATIC EQUATION \(x"2\).

EVALUATING PIECEWISE FUNCTIONS

TO EVALUATE A PIECEWISE FUNCTION, DETERMINE WHICH INTERVAL THE INPUT \(X\) BELONGS TO AND THEN APPLY THE
CORRESPONDING FUNCTION.

STEPS TO EVALUATE

1. IDENTIFY THE VALUE of \(x\).
2. DETERMINE THE CORRECT INTERVAL BASED ON THE DEFINITION OF THE PIECEWISE FUNCTION.
3. SuesTITUTE \(X\) INTO THE CORRESPONDING FUNCTION EXPRESSION.

ExAMPLE OF EVALUATION

UsING THE PREVIOUSLY DEFINED FUNCTION \(F(x)\), LET’s evALUATE \(F(-1)\), \(F(1)\), anp \(F(3)\):

- For \(F(- V):
- SINce \(-1 < 0\), use \(F_1(x) = 2x + 1\).
- CaccutaTion \(FG-1D)=2-1)+ 1=-2+ 1=-1\).

- For \(F(D\):
- SINce \(0 \Leq 1< 2\), use \(F_2(x) =-3\).
- Trus, \(r(1) =-3\).



- For \(F(3)\):
- Since \(3 \eeq 2\), use \(F_3(x) = x"2\).
- CaLcuLaTion: \(F(3) = 372 = 9\).

So, THe EvALUATIONS YIELD \(F(-1) = -1\), \(r(1) = -3\), anp \(F(3) = 9\).

GRAPHING PIECEWISE FUNCTIONS

GRAPHING PIECEWISE FUNCTIONS INVOLVES PLOTTING EACH SEGMENT OF THE FUNCTION ACCORDING TO THEIR RESPECTIVE
INTERVALS.

STEPS TO GRAPH

1. IDENTIFY EACH PIECE OF THE FUNCTION ALONG WITH ITS INTERVAL.
2. GRAPH EACH PIECE ON THE SAME COORDINATE PLANE.
3. USE OPEN OR CLOSED CIRCLES TO INDICATE WHETHER THE ENDPOINTS ARE INCLUDED IN THE FUNCTION.

ExAMPLE OF GRAPHING

For oUr EXAMPLE PIECEWISE FUNCTION \(FG)\):

1. For \(2x + T\) wHen \(x < O\): THIS IS A STRAIGHT LINE WITH A SLoPE oF 2. AT \(x = 0\), \(F(0) = 1\). Use an
open ciRcLE AT \((O, 1)\) secause \(F(0)\) IS NOT DEFINED AT THIS POINT.

2. For \(-3\) wHen \(O \LEQ x < 2\): THIS Is A HORIZONTAL LINE AT \(¥ = -3\). Use A cLosep circLe AT \((0, -3)\)
since \(F(O) = -3\) IS DEFINED.

3. For \(x"2\) wHen \(x \GEQ 2\): THIS IS A PARABOLA OPENING UPWARDS. START THE GRAPH AT THE POINT \((2, 4)\)
WITH A CLOSED CIRCLE SINCE \(F(2) = 4\).

BY COMBINING THESE PIECES, YOU WILL HAVE A COMPLETE GRAPH OF THE PIECEWISE FUNCTION.

SoLVING PROBLEMS INVOLVING PIECEWISE FUNCTIONS

PIECEWISE FUNCTIONS CAN PRESENT VARIOUS TYPES OF PROBLEMS, FROM SIMPLE EVALUATIONS TO MORE COMPLEX SCENARIOS
INVOLVING LIMITS, CONTINUITY, AND ALGEBRAIC MANIPULATIONS.

CoMMoN TYPES oF PROBLEMS

1. FINDING LiMITS: DETERMINE THE LIMIT OF A PIECEWISE FUNCTION AS \(X\) APPROACHES A BOUNDARY POINT.
2. CoNTINUITY: CHECK IF THE FUNCTION IS CONTINUOUS AT TRANSITION POINTS BETWEEN PIECES.
3. OpTIMIZATION: USE PIECEWISE FUNCTIONS TO MODEL REAL-WORLD SCENARIOS, SUCH AS COST OR REVENUE FUNCTIONS.

ExAMPLE PROBLEM

CONSIDER THE FOLLOWING PROBLEM:



ProsLEM: FInD THE LIMIT ofF \(F(x)\) as \(x\) ApPrROACHES 2.

USING OUR FUNCTION:

\[

F(x) =

\BEGIN{CASES}

2x+ 1§ \text{F} x <0 \\
-3 \TexT{F } 0 \Leq x < 2 \\
x™2 & \1exT{IF } x \Geq 2
\eno{cases}

\]

- CaLculATE \(\uim_{x \1o 2"-3 F(x)\): As \(x\) approACHES 2 FROM THE LEFT, \(F(x) = -3\).
- CALcULATE \(\LiM_{x \To 2”+} r(x)\): As \(x\) ApprOACHES 2 FROM THE RIGHT, \(F(x) = 4\).

SINCE THE LEFT LIMIT AND RIGHT LIMIT DO NOT MATCH, THE LIMIT DOES NOT EXIST AT \(X = 2\)

CoNCLUSION

PIECEWISE FUNCTIONS ARE A FUNDAMENTAL CONCEPT IN ALGEBRA 2 THAT ENABLE STUDENTS TO UNDERSTAND COMPLEX
FUNCTIONS DEFINED OVER MULTIPLE INTERVALS. BY MASTERING THE EVALUATION, GRAPHING, AND PROBLEM-SOLVING
TECHNIQUES ASSOCIATED WITH PIECEWISE FUNCTIONS, STUDENTS CAN ENHANCE THEIR MATHEMATICAL SKILLS AND PREPARE
THEMSELVES FOR ADVANCED TOPICS IN CALCULUS AND BEYOND. W/HETHER USED IN THEORETICAL MATHEMATICS OR APPLIED
SCIENCES, THE KNOWLEDGE OF PIECEWISE FUNCTIONS IS INVALUABLE FOR DEVELOPING A COMPREHENSIVE UNDERSTANDING OF
FUNCTIONAL BEHAVIOR.

FREQUENTLY AskeD QUESTIONS

WHAT IS A PIECEWISE FUNCTION?

A PIECEWISE FUNCTION IS A FUNCTION THAT IS DEFINED BY DIFFERENT EXPRESSIONS OR FORMULAS FOR DIFFERENT INTERVALS OF
ITS DOMAIN.

How DO YOU GRAPH A PIECEWISE FUNCTION?

TO GRAPH A PIECEWISE FUNCTION, YOU NEED TO GRAPH EACH SEGMENT OF THE FUNCTION ACCORDING TO ITS DEFINED INTERVAL
ON THE X~AXIS, ENSURING TO USE CLOSED OR OPEN CIRCLES TO DENOTE WHETHER ENDPOINTS ARE INCLUDED.

\WHAT IS THE IMPORTANCE OF THE DOMAIN IN PIECEWISE FUNCTIONS?

THE DOMAIN IN PIECEWISE FUNCTIONS IS CRUCIAL AS IT DETERMINES THE INTERVALS OVER WHICH EACH PIECE OF THE FUNCTION
APPLIES, ENSURING THE FUNCTION IS DEFINED CORRECTLY ACROSS ITS ENTIRE RANGE.

How DO YOU EVALUATE A PIECEWISE FUNCTION AT A SPECIFIC POINT?

TO EVALUATE A PIECEWISE FUNCTION AT A SPECIFIC POINT, DETERMINE WHICH INTERVAL THE POINT FALLS INTO AND THEN
APPLY THE CORRESPONDING FORMULA FOR THAT INTERVAL.

CAN PIECEWISE FUNCTIONS BE CONTINUOUS?

YES, PIECEWISE FUNCTIONS CAN BE CONTINUOUS IF THE PIECES CONNECT SEAMLESSLY AT THE TRANSITION POINTS; OTHERWISE,
THEY MAY HAVE JUMPS OR DISCONTINUITIES.



\WHAT IS AN EXAMPLE OF A REAL-WORLD APPLICATION OF PIECEWISE FUNCTIONS?

AN EXAMPLE OF A REAL-WORLD APPLICATION IS CALCULATING SHIPPING COSTS, WHERE DIFFERENT RATES APPLY DEPENDING ON
THE WEIGHT OF THE PACKAGE.

How DO YOU FIND THE LIMIT OF A PIECEWISE FUNCTION?

TO FIND THE LIMIT OF A PIECEWISE FUNCTION AT A SPECIFIC POINT, EVALUATE THE LIMITS FROM BOTH SIDES OF THAT POINT
USING THE APPROPRIATE PIECE OF THE FUNCTION FOR EACH SIDE.

\WHAT IS THE DIFFERENCE BETWEEN OPEN AND CLOSED INTERVALS IN PIECEWISE
FUNCTIONS?

OPEN INTERVALS DO NOT INCLUDE THEIR ENDPOINTS, WHILE CLOSED INTERVALS DO INCLUDE THEIR ENDPOINTS, WHICH AFFECTS
HOW YOU DEFINE THE PIECES OF A PIECEWISE FUNCTION.

How DO YOU WRITE A PIECEWISE FUNCTION?

To WRITE A PIECEWISE FUNCTION, SPECIFY THE INTERVALS ON THE X~AXIS AND THE CORRESPONDING EXPRESSIONS FOR EACH
INTERVAL, TYPICALLY FORMATTED USING BRACES AND CONDITIONS.
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