DOMAIN AND RANGE PRACTICE WORKSHEET WITH ANSWERS

THE QUEST FOR A RELIABLE DOMAIN AND RANGE PRACTICE WORKSHEET WITH ANSWERS IS A COMMON ONE FOR STUDENTS AND
EDUCATORS ALIKE. MASTERING THE CONCEPTS OF DOMAIN AND RANGE IS FUNDAMENTAL TO UNDERSTANDING FUNCTIONS, A
CORNERSTONE OF ALGEBRA AND BEYOND. THIS COMPREHENSIVE GUIDE AIMS TO PROVIDE EXACTLY THAT — A THOROUGH
RESOURCE FOR PRACTICING AND VERIFYING UNDERSTANDING OF THESE CRITICAL MATHEMATICAL IDEAS. WE WILL EXPLORE
VARIOUS TYPES OF FUNCTIONS AND HOW TO DETERMINE THEIR RESPECTIVE DOMAINS AND RANGES. \WHETHER YOU'RE
STRUGGLING WITH LINEAR FUNCTIONS, QUADRATIC EQUATIONS, RATIONAL EXPRESSIONS, OR RADICAL FUNCTIONS, THIS ARTICLE
WILL EQUIP YOU WITH THE KNOWLEDGE AND PRACTICE MATERIALS YOU NEED. GET READY TO SOLIDIFY YOUR GRASP ON DOMAIN
AND RANGE WITH CLEAR EXPLANATIONS, ILLUSTRATIVE EXAMPLES, AND, MOST IMPORTANTLY, A VALUABLE PRACTICE
\WORKSHEET WITH ANS\WERS.

(UNDERSTANDING THE FUNDAMENTALS OF DOMAIN AND RANGE

o DETERMINING THE DOMAIN oF V ARIOUS FUNCTION T YPES

o CALCULATING THE RANGE OF DIFFERENT FUNCTIONS

® DOMAIN AND RANGE PRACTICE W/ ORKSHEET

o ANSWERS TO THE DOMAIN AND RANGE PRACTICE \W ORKSHEET

TIPS FOrR SUCCESS WITH DOMAIN AND RANGE PROBLEMS

FREQUENTLY ASkeD QUESTIONS ABOUT DOMAIN AND RANGE

UNDERSTANDING THE FUNDAMENTALS OF DOMAIN AND RANGE

THE CONCEPTS OF DOMAIN AND RANGE ARE CRUCIAL FOR A DEEP UNDERSTANDING OF FUNCTIONS. IN SIMPLE TERMS, THE DOMAIN
OF A FUNCTION REPRESENTS ALL POSSIBLE INPUT VALUES (USUALLY REPRESENTED BY IXI> FOR WHICH THE FUNCTION IS DEFINED
AND PRODUCES A VALID OUTPUT. THINK OF IT AS THE SET OF ALL 'ALLOWED’ NUMBERS YOU CAN PLUG INTO A FUNCTION.
CONVERSELY/ THE RANGE OF A FUNCTION IS THE SET OF ALL POSSIBLE OUTPUT VALUES (USUALLY REPRESENTED BY 'Y’ OR
/F(X)/) THAT THE FUNCTION CAN PRODUCE. |T’S THE COLLECTION OF ALL RESULTS YOU CAN GET AFTER APPLYING THE
FUNCTION TO ITS DOMAIN.

(UNDERSTANDING THE DISTINCTION AND RELATIONSHIP BETWEEN DOMAIN AND RANGE IS VITAL. FOR EVERY VALID INPUT IN THE
DOMAIN, THERE MUST BE A CORRESPONDING OUTPUT IN THE RANGE. HO\)VE\/ER, NOT ALL NUMBERS IN THE RANGE MIGHT BE
ACHIEVABLE FROM THE INPUTS WITHIN THE DOMAIN. IDENTIFYING THESE SETS IS A FUNDAMENTAL SKILL IN MATHEMATICS,
PARTICULARLY IN PREFCALCULUS AND CALCULUS. THIS INVOLVES ANALYZING THE FUNCTION'S DEFINITION TO IDENTIFY ANY
RESTRICTIONS OR LIMITATIONS ON THE INPUT AND OUTPUT VALUES.

\X/E OFTEN REPRESENT THE DOMAIN AND RANGE USING INTERVAL NOTATION OR SET-BUILDER NOTATION. INTERVAL NOTATION
USES PARENTHESES '()' FOR EXCLUSIVE ENDPOINTS AND BRACKETS '[]' FOR INCLUSIVE ENDPOINTS, ALONG WITH THE INFINITY
symgoL '] . For ExaMPLE, ‘(-[F] , 5]' MEANS ALL REAL NUMBERS LESS THAN OR EQUAL TO 5. SET-BUILDER NOTATION USES
CURLY BRACES ‘{}' AND DESCRIBES THE ELEMENTS OF THE SET BASED ON A RULE. FOR INSTANCE, ‘{x | x > O}' REPRESENTS THE
SET OF ALL REAL NUMBERS GREATER THAN OR EQUAL TO ZERO.



DETERMINING THE DOMAIN OF V ARIOUS FUNCTION T YPES

THE PROCESS OF FINDING THE DOMAIN DEPENDS HEAVILY ON THE TYPE OF FUNCTION YOU ARE WORKING WITH. DIFFERENT
MATHEMATICAL OPERATIONS INTRODUCE SPECIFIC CONSTRAINTS THAT LIMIT THE POSSIBLE INPUT VALUES. RECOGNIZING THESE
CONSTRAINTS IS KEY TO ACCURATELY IDENTIFYING THE DOMAIN FOR ANY GIVEN FUNCTION. WE WILL EXPLORE COMMON
FUNCTION TYPES AND THE TYPICAL METHODS USED TO FIND THEIR DOMAINS.

DoMAIN oF LINEAR FUNCTIONS

LINEAR FUNCTIONS ARE TYPICALLY EXPRESSED IN THE FORM 'F(X) = MX + B', WHERE ‘M’ AND ‘B’ ARE CONSTANTS. THESE
FUNCTIONS ARE CHARACTERIZED BY A STRAIGHT LINE GRAPH. SINCE YOU CAN SUBSTITUTE ANY REAL NUMBER FOR ‘X’ AND
OBTAIN A REAL NUMBER AS THE OUTPUT 'F(X)’, THERE ARE NO INHERENT RESTRICTIONS ON THE INPUT VALUES. THEREFORE, THE
DOMAIN OF ANY LINEAR FUNCTION IS ALL REAL NUMBERS.

IN INTERVAL NOTATION, THIS IS REPRESENTED AS ‘(-] , [l )'. IN SET-BUILDER NOTATION, IT CAN BE WRITTEN AS ‘{X | X 1,
WHERE '] ' DENOTES THE SET OF ALL REAL NUMBERS. THIS STRAIGHTFORWARD NATURE OF LINEAR FUNCTIONS MAKES THEM AN
EXCELLENT STARTING POINT FOR UNDERSTANDING DOMAIN CONCEPTS.

DoMAIN oF QUADRATIC FUNCTIONS

QUADRATIC FUNCTIONS ARE GENERALLY WRITTEN IN THE FORM ‘F(X) = Ax? + BX + C', WHERE 'A’, ", AND 'C’ ARE CONSTANTS
AND ‘A # 0'. THE GRAPH OF A QUADRATIC FUNCTION IS A PARABOLA. SIMILAR TO LINEAR FUNCTIONS, QUADRATIC FUNCTIONS
DO NOT INVOLVE ANY OPERATIONS THAT WOULD RESTRICT THE INPUT VALUES, SUCH AS DIVISION BY ZERO OR TAKING THE
SQUARE ROOT OF A NEGATIVE NUMBER. Y OU CAN SQUARE ANY REAL NUMBER, MULTIPLY IT BY A CONSTANT, AND
ADD/SUBTRACT OTHER CONSTANTS WITHOUT ENCOUNTERING MATHEMATICAL IMPOSSIBILITIES.

CONSEQUENTLY, THE DOMAIN OF A QUADRATIC FUNCTION IS ALSO ALL REAL NUMBERS, (-] , ] )'. THIS IS A CONSISTENT
CHARACTERISTIC OF ALL POLYNOMIAL FUNCTIONS, WHICH INCLUDES LINEAR AND QUADRATIC FUNCTIONS.

DoMAIN oF RATIONAL FUNCTIONS

RATIONAL FUNCTIONS ARE DEFINED AS THE RATIO OF TWO POLYNOMIALS, ‘F(x) = P(x) / Q(x)", wHere ‘Q(x) # 0. THe
PRIMARY RESTRICTION ON THE DOMAIN OF A RATIONAL FUNCTION ARISES FROM THE DENOMINATOR, ‘Q(X)". DIVISION BY ZERO IS
UNDEFINED IN MATHEMATICS. THEREFORE, TO FIND THE DOMAIN, WE MUST IDENTIFY THE VALUES OF ‘X’ THAT MAKE THE
DENOMINATOR EQUAL TO ZERO AND EXCLUDE THEM FROM THE SET OF ALL REAL NUMBERS.

TO DO THIS, SET THE DENOMINATOR ‘Q(X)' EQUAL TO ZERO AND SOLVE FOR ‘X’. THE DOMAIN WILL BE ALL REAL NUMBERS
EXCEPT FOR THESE SPECIFIC VALUES. FOR EXAMPLE, IF 'F(x) = 1/ (x = 3)', THE DENOMINATOR ‘X - 3" IS ZERO WHEN ‘X = 3'.
THUS, THE DOMAIN IS ALL REAL NUMBERS EXCEPT 3, WHICH CAN BE WRITTEN AS '(-F] , 3) ] (3, [ )"

DoMAIN oF RapicAL FuNcTIons (SQUARE RooTs)

RADICAL FUNCTIONS, PARTICULARLY THOSE INVOLVING SQUARE ROOTS, INTRODUCE A SIGNIFICANT RESTRICTION ON THE
DOMAIN. THE EXPRESSION UNDER A SQUARE ROOT SYMBOL (THE RADICAND) CANNOT BE NEGATIVE, BECAUSE THE SQUARE ROOT
OF A NEGATIVE NUMBER IS NOT A REAL NUMBER. THEREFORE, TO FIND THE DOMAIN OF A SQUARE ROOT FUNCTION, WE MUST
ENSURE THAT THE RADICAND IS GREATER THAN OR EQUAL TO ZERO.



SET THE EXPRESSION INSIDE THE SQUARE ROOT GREATER THAN OR EQUAL TO ZERO AND SOLVE THE RESULTING INEQUALITY FOR
"x’. FOR INSTANCE, CONSIDER 'F(x) =[] (x - 5)". THE RADICAND IS "X = 5" WE SET "X - 5 > 0', WHICH GIVES ‘X > 5.
THEREFORE, THE DOMAIN OF THIS FUNCTION IS '[5, ] ).

DoMAIN oF LOGARITHMIC FUNCTIONS

LOGARITHMIC FUNCTIONS, SUCH AS \F(X) = LOG_B(X)\, HAVE A FUNDAMENTAL RESTRICTION RELATED TO THEIR DEFINITION. THE
ARGUMENT OF A LOGARITHM (THE EXPRESSION INSIDE THE PARENTHESES) MUST ALWAYS BE POSITIVE. THIS MEANS THAT THE
ARGUMENT MUST BE STRICTLY GREATER THAN ZERO.

FOR A FUNCTION LIKE 'F(X) = LOG(X + 2)', WE NEED THE ARGUMENT ‘X + 2" TO BE POSITIVE. SO, WE SOLVE THE INEQUALITY

\ \ \ \ \ \

X + 2> 0", WHICH YIELDS ‘X > -2'. THE DOMAIN OF THIS FUNCTION IS (=2, ] ). THIS RESTRICTION APPLIES TO ALL COMMON
LOGARITHMIC BASES (BASE 10, BASE ‘£’ FOR NATURAL LOGARITHM, ETC.).

CALCULATING THE RANGE OF DIFFERENT FUNCTIONS

FINDING THE RANGE OF A FUNCTION INVOLVES DETERMINING THE SET OF ALL POSSIBLE OUTPUT VALUES. SIMILAR TO FINDING THE
DOMAIN, THE METHOD FOR CALCULATING THE RANGE VARIES DEPENDING ON THE FUNCTION'S TYPE AND ITS INHERENT PROPERTIES.
W/E WILL EXPLORE COMMON TECHNIQUES FOR IDENTIFYING THE RANGE.

RANGE oF LINEAR FUNCTIONS

AS ESTABLISHED EARLIER, LINEAR FUNCTIONS 'F(X) = MX + B' COVER ALL REAL NUMBERS IN THEIR DOMAIN, ASSUMING ‘M # 0",
FOR ANY REAL NUMBER "Y', WE CAN FIND AN ‘X’ SUCH THAT 'F(X) = Y'. FOR EXAMPLE, IF WE WANT TO FIND AN ‘X’ SUCH THAT
'F(x) = 10" For THE FUNCTION ‘F(x) = 2x + 4", we soLVE '2x + 4 = 10°, WHICH GIVES '2x = 6, so 'x = 3". THIs
DEMONSTRATES THAT ANY REAL NUMBER CAN BE AN OUTPUT. THUS, THE RANGE OF A NON-HORIZONTAL LINEAR FUNCTION IS ALL
REAL NUMBERS, ‘(-] , I ).

A SPECIAL CASE IS A HORIZONTAL LINEAR FUNCTION, WHERE ‘M = 0°, 50 'F(x) = B'. IN THIS SCENARIO, THE FUNCTION ALWAYS
OUTPUTS THE SAME CONSTANT VALUE, ‘8". THEREFORE, THE RANGE IS SIMPLY THE SINGLE VALUE '{B}".

RANGE OF QUADRATIC FUNCTIONS

THE RANGE OF A QUADRATIC FUNCTION \F(X> = AX2 + BX + C' IS DETERMINED BY THE PARABOLA'S VERTEX AND ITS DIRECTION
(OPENING UPW ARDS OR DO\X/N\X/ARDS). IF'a > O\, THE PARABOLA OPENS UP\WARDS, AND THE VERTEX REPRESENTS THE MINIMUM
VALUE OF THE FUNCTION. THE RANGE WILL BE ALL REAL NUMBERS GREATER THAN OR EQUAL TO THE Y-COORDINATE OF THE
VERTEX.

IF'A < 0', THE PARABOLA OPENS DOWNWARDS, AND THE VERTEX REPRESENTS THE MAXIMUM VALUE. THE RANGE WILL BE ALL

REAL NUMBERS LESS THAN OR EQUAL TO THE Y-COORDINATE OF THE VERTEX. THE Y-COORDINATE OF THE VERTEX CAN BE FOUND
o \ \ ) [ o \

USING THE FORMULA 'k = F(-8 / 2A)". FOR EXAMPLE, IN 'F(X) = x2 - 4x + 5", ‘A= 1" AND '8 = -4". THE X-COORDINATE OF

THE VERTEX IS -(-4) / (2 1) = 2'. THE Y-COORDINATE OF THE VERTEX IS 'F(2) = 22-4(2)+5=4-8+5=1". SINCE

‘A > 0", THE PARABOLA OPENS UPWARDS, AND THE RANGE IS '[1,[F] ).



RANGE oF RATIONAL FUNCTIONS

DETERMINING THE RANGE OF RATIONAL FUNCTIONS CAN BE MORE COMPLEX. ONE COMMON APPROACH INVOLVES ANALYZING THE
HORIZONTAL ASYMPTOTES AND ANY HOLES IN THE GRAPH. THE HORIZONTAL ASYMPTOTE PROVIDES A VALUE THAT THE
FUNCTION APPROACHES AS ‘X’ TENDS TOWARDS POSITIVE OR NEGATIVE INFINITY. SOMETIMES/ THE FUNCTION MAY NEVER
ACTUALLY REACH THIS VALUE, THUS AFFECTING THE RANGE.

ANOTHER METHOD IS TO SET 'Y = F(X)" AND SOLVE FOR ‘X’ IN TERMS OF 'Y’. THE VALUES OF Y’ FOR WHICH A REAL SOLUTION
FOR X’ EXISTS CONSTITUTE THE RANGE. THIS OFTEN INVOLVES REARRANGING THE EQUATION AND ANALYZING THE RESULTING
QUADRATIC OR RATIONAL EXPRESSION IN 'Y'. FOR EXAMPLE, IF 'F(x) = 2x [ (x - 1)', SETTING 'Y = 2x [ (x - 1) AND
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SOLVING FOR ‘X’ YIELDS 'Y(x - 1) = 2", 'yx - v = 2x', 'vyx - 2x =¥, 'x(y - 2) =¥, an0 'x = v / (¥ - 2)". For ‘X’ 7O
BE A REAL NUMBER, THE DENOMINATOR 'Y - 2' CANNOT BE ZERO, SO 'Y # 2'. THUS, THE RANGE IS ALL REAL NUMBERS EXCEPT 2,

or'(-F ,2)B (2,8 ).

RANGE oF RADICAL FUNcTIONS (SQUARE RoOTS)

FOR A BASIC SQUARE ROOT FUNCTION LIKE 'F(X) =[] X', THE OUTPUT IS ALWAYS NON-NEGATIVE. THEREFORE, THE RANGE IS
‘[0, Pl ). IF THE FUNCTION IS TRANSFORMED, SUCH AS 'F(x) = APl X + k' or 'F(x) =[] (X - H) + k', THE RANGE WILL BE SHIFTED
ACCORDINGLY.

Consiper 'F(x) =[] (x-3)+ 4" Weknow ] (x-3) MUST BE GREATER THAN OR EQUAL To 0. ADDING 4 TO THIS
EXPRESSION MEANS THE MINIMUM VALUE OF ‘F(x)' wiLL 8 'O + 4 = 4. So, THE RANGE IS '[4, [F] )'. FOR FUNCTIONS WITH A
COEFFICIENT MULTIPLYING THE RADICAL, LIKE 'F(x) = -2[]] X', THE NEGATIVE COEFFICIENT FLIPS THE OUTPUT, MAKING THE RANGE

‘(-p1 -, 0T\

RANGE OoF LOGARITHMIC FUNCTIONS

THE RANGE OF A BASIC LOGARITHMIC FUNCTION 'F(x) = LoG_B(x)" (WHEre '8 > 0" AND 'B # 1) IS ALL REAL NUMBERS. THIS IS
BECAUSE FOR ANY REAL NUMBER "Y', THERE EXISTS AN ‘X’ SUCH THAT 'LoG_B(X) = Y', WHICH MEANS ‘X = B Y". SINCE ‘B’
RAISED TO ANY REAL POWER 'Y’ WILL PRODUCE A POSITIVE REAL NUMBER ‘X', ALL REAL NUMBERS ARE POSSIBLE OUTPUTS.

IF THE LOGARITHMIC FUNCTION IS TRANSFORMED, SUCH AS ‘F(X) = LOG_B(X - H) + k', THE HORIZONTAL TRANSLATION (*-H")
AND VERTICAL TRANSLATION (‘+k') DO NOT AFFECT THE RANGE OF THE LOGARITHMIC PART, WHICH REMAINS ‘(-] , ] ).
THEREFORE, THE RANGE OF MOST TRANSFORMED LOGARITHMIC FUNCTIONS IS ALSO ALL REAL NUMBERS, ‘(-] , [ ).

DoMAIN AND RANGE PRACTICE W ORKSHEET

THIS SECTION PROVIDES A SERIES OF PROBLEMS DESIGNED TO TEST YOUR UNDERSTANDING OF DETERMINING THE DOMAIN AND
RANGE OF VARIOUS FUNCTIONS. W/ ORK THROUGH THESE PROBLEMS CAREFULLY, APPLYING THE CONCEPTS DISCUSSED IN THE
PREVIOUS SECTIONS. REMEMBER TO CONSIDER THE RESTRICTIONS IMPOSED BY DENOMINATORS, SQUARE ROOTS, AND
LOGARITHMS.

FOR EACH FUNCTION BELOW/, DETERMINE ITS DOMAIN AND RANGE USING INTERVAL NOTATION.

1. '"(x)=3x-7"

2. 'a(x) =x%+5x-2"



w

CCHOO) =1/ (k+ 4)

4. k(x)=pF (x-9)

5. 'M(x)=2x%-8x + 3"
6. ‘N(x) = Loc(x - 5)'
7. P(x)=(x+ 1)/ (x2-4)

8. ') =[ (2x+ 6)’
9. R(x)=Ix-3[+ 1
10. 'sG)=1/(x2+1)
11700 =-f (x+2)

12. 'u(x) = 5"

ANSWERS TO THE DOMAIN AND RANGE PRACTICE W ORKSHEET

VERIFY YOUR ANSWERS TO THE PRACTICE PROBLEMS BELOW. |F YOU ENCOUNTERED DIFFICULTIES WITH ANY OF THESE, REVISIT
THE RELEVANT SECTIONS IN THE ARTICLE OR SEEK FURTHER CLARIFICATION.

1. DoMaN: ‘(-B] , [ )" Range: ‘(-F] , [ )' (LINEAR FUNCTION)

2. DoMaIN: ‘(-] , [l )% Rance: '[-6.25, ] )' (QUADRATIC FUNCTION, VERTEX AT X = -2.5)

3. Doma: ‘(<P ,-4) B (-4, )% Rance: '(-F] ,0)F (O, )' (RATIONAL FUNCTION, DENOMINATOR CANNOT BE ZERO)
4. Domain: '[9, ] )% Range: [0, Bl )’ (SQUARE ROOT FUNCTION, RADICAND > 0O)

5. DoMmaiN: ‘(-] , [ )% Rance: '[-1, ] )' (QUADRATIC FUNCTION, VERTEX AT X = 2)

6. Domaim: (5, ] )% Rance: ‘(-F] , Bl )’ (LOGARITHMIC FUNCTION, ARGUMENT > Q)

7. DoMaiN: ‘(=B ,-2)F (-2, 2)F (2,0 ) Rance: ‘(-F] , [ )' (RATIONAL FUNCTION, DENOMINATOR ROOTS AT X = +2)
8. Domain: '[-3, [l )% Rance: [0, ] )' (SQUARE ROOT FUNCTION, RADICAND > O)

9. DoMaN: ‘(-] , [ )% Rance: '[1,[] )' (ABSOLUTE VALUE FUNCTION, MINIMUM AT X = 3)

10. DoMaIN: ‘(-] , [ )% Rance: (0, 1]' (RATIONAL FUNCTION, DENOMINATOR IS ALWAYS POSITIVE, APPROACHES O AS X
+F] , MAX VALUE AT x=0)

11. Domain: '[-2, [ )" RanGe: ‘(-] , O]' (SQUARE ROOT FUNCTION, NEGATIVE COEFFICIENT FLIPS THE OUTPUT)

12. Domain: ‘(<P , B )% Range: '{53" (HorIZONTAL LINE)



TiPs FOrR Success wITH DoMAIN AND RANGE PROBLEMS

SUCCESSFULLY NAVIGATING DOMAIN AND RANGE PROBLEMS REQUIRES A SYSTEMATIC APPROACH AND A KEEN EYE FOR
MATHEMATICAL RESTRICTIONS. HERE ARE SOME TIPS TO ENHANCE YOUR PROFICIENCY:

® |DENTIFY THE FUNCTION TYPE: THE FIRST STEP IS ALWAYS TO RECOGNIZE THE TYPE OF FUNCTION YOU ARE DEALING
WITH. IS IT LINEAR, QUADRATIC, RATIONAL, RADICAL, LOGARITHMIC, OR A COMBINATION? EACH TYPE HAS SPECIFIC
RULES.

® L ook FOR DENOMINATORS: \WHENEVER YOU SEE A FRACTION, IMMEDIATELY CONSIDER THE DENOMINATOR. SET THE
DENOMINATOR EQUAL TO ZERO AND SOLVE TO FIND VALUES OF X’ THAT MUST BE EXCLUDED FROM THE DOMAIN.

e ExAMINE RADICANDS: FOR SQUARE ROOTS (OR EVEN ROOTS)I THE EXPRESSION UNDER THE RADICAL SIGN MUST BE NON-
NEGATIVE. SET THE RADICAND GREATER THAN OR EQUAL TO ZERO AND SOLVE THE INEQUALITY.

o CONSIDER LOGARITHM ARGUMENTS: FOR LOGARITHMS, THE ARGUMENT MUST BE STRICTLY POSITIVE. SET THE ARGUMENT
GREATER THAN ZERO AND SOLVE THE INEQUALITY.

® ANALYZE FOR TRANSFORMATIONS: UNDERSTAND HOW TRANSFORMATIONS (SHIFTS, STRETCHES, REFLECTIONS) AFFECT
BOTH THE DOMAIN AND THE RANGE. A VERTICAL SHIFT DIRECTLY IMPACTS THE RANGE, WHILE A HORIZONTAL SHIFT
AFFECTS THE DOMAIN.

* GRAPHING AS A TooL: IF POSSIBLE, VISUALIZING THE GRAPH OF THE FUNCTION CAN PROVIDE SIGNIFICANT INSIGHT INTO
ITS DOMAIN AND RANGE. THE DOMAIN IS THE EXTENT OF THE GRAPH ALONG THE X~-AXIS, AND THE RANGE IS THE EXTENT
ALONG THE Y-AXIS.

o CHeck FOR HOLES: IN RATIONAL FUNCTIONS, SOMETIMES A FACTOR IN THE DENOMINATOR CANCELS WITH A FACTOR IN
THE NUMERATOR. THIS CREATES A “HOLE” IN THE GRAPH AT A SPECIFIC X=VALUE, WHICH MUST STILL BE EXCLUDED FROM
THE DOMAIN, BUT MIGHT NOT AFFECT THE RANGE IN THE SAME WAY AS AN ASYMPTOTE.

® PRACTICE CONSISTENTLY: LIKE ANY MATHEMATICAL SKILL, PROFICIENCY IN FINDING DOMAINS AND RANGES COMES WITH
CONSISTENT PRACTICE. W ORK THROUGH AS MANY DIFFERENT TYPES OF PROBLEMS AS POSSIBLE.

FREQUENTLY AskeD QUESTIONS ABOUT DOMAIN AND RANGE

HERE ARE SOME COMMON QUESTIONS THAT ARISE WHEN STUDENTS ARE LEARNING ABOUT DOMAIN AND RANGE:

\WHAT IS THE DIFFERENCE BETWEEN DOMAIN AND RANGE?

THE DOMAIN IS THE SET OF ALL POSSIBLE INPUT VALUES FOR A FUNCTION, WHILE THE RANGE IS THE SET OF ALL POSSIBLE
OUTPUT VALUES.

\W/HEN DO | USE PARENTHESES VERSUS BRACKETS IN INTERVAL NOTATION FOR DOMAIN
AND RANGE?

UsE PARENTHESES ‘()" FOR VALUES THAT ARE NOT INCLUDED IN THE SET (E.G., WHEN A DENOMINATOR IS ZERO, OR FOR STRICT
INEQUALITIES LIKE ‘<" OR *>'). USE BRACKETS '[]' FOR VALUES THAT ARE INCLUDED IN THE SET (E.G., WHEN A RADICAND IS ZERO,
OR FOR INEQUALITIES LIKE ‘<" or ">"). INFINITY sYMBoLS '] ' AND ‘-] ' ALWAYS USE PARENTHESES BECAUSE THEY REPRESENT
UNBOUNDED QUANTITIES.



CAN A FUNCTION HAVE A DOMAIN OF ALL REAL NUMBERS?

YESI MANY FUNCTIONS, SUCH AS LINEAR AND QUADRATIC FUNCTIONS, HAVE A DOMAIN OF ALL REAL NUMBERS, DENOTED AS \(‘

JBOD

CAN THE DOMAIN AND RANGE BE THE SAME SET OF NUMBERS?

YESI IT IS POSSIBLE FOR THE DOMAIN AND RANGE OF A FUNCTION TO BE THE SAME SET OF NUMBERS. FOR EXAMPLE, THE
FUNCTION \F(X) = x' HAS BOTH A DOMAIN AND RANGE OF ALL REAL NUMBERS.

How Do | FIND THE DOMAIN AND RANGE OF PIECEWISE FUNCTIONS?

FOR PIECEWISE FUNCTIONS, YOU NEED TO DETERMINE THE DOMAIN AND RANGE FOR EACH PIECE SEPARATELY, CONSIDERING THE
DEFINED INTERVALS FOR EACH PIECE. THE OVERALL DOMAIN IS THE UNION OF THE INDIVIDUAL DOMAINS, AND THE OVERALL RANGE
IS THE UNION OF THE INDIVIDUAL RANGES, TAKING INTO ACCOUNT HOW THE PIECES CONNECT OR OVERLAP.

FREQUENTLY AsSkeD QUESTIONS

\WHAT ARE THE MOST COMMON MISTAKES STUDENTS MAKE WHEN FINDING THE DOMAIN
AND RANGE FROM A GRAPH?P

STUDENTS OFTEN FORGET TO CONSIDER IF THE GRAPH EXTENDS INFINITELY OR HAS ENDPOINTS. THEY MIGHT ALSO MISINTERPRET
OPEN VS. CLOSED CIRCLES OR INCORRECTLY IDENTIFY THE LO\X/EST/HIGHEST X AND Y VALUES, ESPECIALLY WITH ASYMPTOTES
OR CURVES.

How DO YOU DETERMINE THE DOMAIN AND RANGE OF A FUNCTION WITH A SQUARE
ROOT?

For THE DOMAIN, THE EXPRESSION UNDER THE SQUARE ROOT MUST BE GREATER THAN OR EQUAL TO ZERO. SET UP AN
INEQUALITY AND SOLVE FOR X. FOR THE RANGE, CONSIDER THE SMALLEST POSSIBLE OUTPUT OF THE SQUARE ROOT FUNCTION
(\X/HICH IS O) AND ANY SHIFTS OR TRANSFORMATIONS.

\WHAT’S THE DIFFERENCE BETWEEN THE DOMAIN AND RANGE OF A LINEAR FUNCTION
COMPARED TO A QUADRATIC FUNCTION?

THE DOMAIN AND RANGE OF MOST LINEAR FUNCTIONS (UNLESS THEY ARE VERTICAL OR HORIZONTAL LINES) ARE ALL REAL
NUMBERS. FOR QUADRATIC FUNCTIONS, THE DOMAIN IS ALSO ALL REAL NUMBERS, BUT THE RANGE IS RESTRICTED BASED ON
WHETHER THE PARABOLA OPENS UP\W ARDS (MINIMUM Y‘VALUE) OR DOWNW ARDS (MAXIMUM Y‘VALUE).

How DO INTERVAL NOTATION AND INEQUALITY NOTATION DIFFER WHEN EXPRESSING
DOMAIN AND RANGE?

INTERVAL NOTATION USES PARENTHESES FOR EXCLUSIVE ENDPOINTS <E.G., <‘3, 5)) AND SQUARE BRACKETS FOR INCLUSIVE
5Py A S B Y B B )

eNDPOINTS (E.G., [-3, 5]), WITH 'INFINITY’ ALWAYS USING PARENTHESES. INEQUALITY NOTATION USES '<’, >, ‘<’ '>" 10
EXPRESS THE SAME RELATIONSHIPS.

\WHAT ARE THE KEY STEPS TO FINDING THE DOMAIN AND RANGE OF A RATIONAL



FUNCTION (A FRACTION WITH VARIABLES IN THE NUMERATOR AND DENOMINATOR)?

For THE DOMAIN, IDENTIFY ANY VALUES OF X THAT MAKE THE DENOMINATOR ZERO, AS THESE ARE EXCLUDED. For THE RANGE,
YOU MIGHT NEED TO CONSIDER HORIZONTAL ASYMPTOTES AND PERFORM ALGEBRAIC MANIPULATIONS TO SEE WHAT Y-VALUES
ARE POSSIBLE.

How DOES A HOLE IN THE GRAPH AFFECT THE DOMAIN AND RANGE?

A HOLE IN THE GRAPH MEANS THERE'S A SPECIFIC X-VALUE THAT IS EXCLUDED FROM THE DOMAIN. [T ALSO IMPLIES THAT THE
CORRESPONDING Y-VALUE IS EXCLUDED FROM THE RANGE.

WHAT’S A GOOD STRATEGY FOR APPROACHING A COMPLEX GRAPH TO DETERMINE ITS
DOMAIN AND RANGE ACCURATELY?

START BY IDENTIFYING THE LEFTMOST AND RIGHTMOST X-VALUES (FOR DOMAIN) AND THE LOWEST AND HIGHEST Y-VALUES
(FOR RANGE). PAY CLOSE ATTENTION TO ANY ARROWS INDICATING INFINITE EXTENSION, OPEN CIRCLES (EXCLUSIONS), CLOSED
CIRCLES (INCLUSIONS), AND ASYMPTOTES. BREAK DOWN THE GRAPH INTO SEGMENTS IF IT'S PIECEWISE.

ADDITIONAL RESOURCES

HERE ARE @ BOOK TITLES RELATED TO DOMAIN AND RANGE PRACTICE, WITH DESCRIPTIONS!

1. UnLockinG FUNCTIONS: A COMPREHENSIVE GUIDE TO DOMAIN AND RANGE

THIS BOOK OFFERS A DEEP DIVE INTO THE FUNDAMENTAL CONCEPTS OF FUNCTIONS, WITH A PARTICULAR EMPHASIS ON
UNDERSTANDING AND CALCULATING DOMAIN AND RANGE. |T PROVIDES A WEALTH OF PRACTICE PROBLEMS, RANGING FROM BASIC
LINEAR AND QUADRATIC FUNCTIONS TO MORE COMPLEX RATIONAL AND RADICAL FUNCTIONS. DETAILED EXPLANATIONS AND
STEP-BY-STEP SOLUTIONS ARE INCLUDED, MAKING IT AN INVALUABLE RESOURCE FOR STUDENTS SEEKING TO MASTER THESE
ESSENTIAL ALGEBRAIC SKILLS.

2. NAVIGATING THE COORDINATE PLANE: DOMAIN AND RANGE ESSENTIALS

DESIGNED FOR LEARNERS WHO NEED SOLID PRACTICE IN GRAPHING AND ANALYZING FUNCTIONS, THIS TITLE FOCUSES ON THE
VISUAL REPRESENTATION OF DOMAIN AND RANGE. |T COVERS HOW TO IDENTIFY THESE KEY CHARACTERISTICS FROM GRAPHS AND
EQUATIONS, OFFERING TARGETED EXERCISES FOR EACH TYPE OF FUNCTION. THE BOOK AIMS TO BUILD INTUITIVE UNDERSTANDING
THROUGH CLEAR EXAMPLES AND CONSISTENT PRACTICE.

3. MASTERING MATH: DOMAIN AND RANGE W oORKkBOOK

THIS WORKBOOK IS PACKED WITH DIVERSE PRACTICE PROBLEMS SPECIFICALLY DESIGNED TO SOLIDIFY UNDERSTANDING OF DOMAIN
AND RANGE. |T BREAKS DOWN THE PROCESS OF FINDING DOMAIN AND RANGE FOR VARIOUS FUNCTION TYPES, INCLUDING
INEQUALITIES, ABSOLUTE VALUES, AND PIECEWISE FUNCTIONS. EACH SECTION INCLUDES AMPLE OPPORTUNITY FOR STUDENTS TO
APPLY THEIR KNOWLEDGE AND CHECK THEIR UNDERSTANDING WITH PROVIDED ANSWERS.

4. THe FUNCTION FORMULA: DOMAIN AND RANGE DRILLS

THIS RESOURCE FOCUSES ON THE ALGEBRAIC METHODS FOR DETERMINING DOMAIN AND RANGE. | T PROVIDES NUMEROUS DRILLS AND
EXERCISES THAT SYSTEMATICALLY GUIDE STUDENTS THROUGH IDENTIFYING RESTRICTIONS AND FINDING THE ALLOWABLE INPUTS
AND OUTPUTS OF FUNCTIONS. THE BOOK EMPHASIZES PRACTICE AND REPETITION TO BUILD SPEED AND ACCURACY IN SOLVING
THESE PROBLEMS.

5. GRAPHING WITH PUrPOSE: DOMAIN AND RANGE IN ACTION

THIS BOOK CONNECTS THE THEORETICAL CONCEPTS OF DOMAIN AND RANGE TO PRACTICAL APPLICATIONS AND GRAPHING
TECHNIQUES. |T ILLUSTRATES HOW UNDERSTANDING THESE PROPERTIES IS CRUCIAL FOR INTERPRETING FUNCTION BEHAVIOR AND
SOLVING REAL-WORLD PROBLEMS. USERS WILL FIND A GOOD BALANCE OF THEORY, PRACTICE PROBLEMS, AND VISUAL AIDS TO
ENHANCE THEIR COMPREHENSION.

6. ALGEBRAIC ADVENTURES: DOMAIN AND RANGE CHALLENGES
EMBARK ON A JOURNEY THROUGH ALGEBRAIC CHALLENGES FOCUSED ON DOMAIN AND RANGE. THIS BOOK PRESENTS A VARIETY OF
PROBLEMS, FROM STRAIGHTFORW ARD CALCULATIONS TO MORE INTRICATE SCENARIOS, DESIGNED TO TEST AND IMPROVE A



STUDENT'S PROBLEM-SOLVING ABILITIES. |T OFFERS DETAILED SOLUTIONS AND EXPLANATIONS TO HELP LEARNERS OVERCOME
COMMON DIFFICULTIES.

7. THE CALCULUS PRePPER: DOMAIN AND RANGE FOUNDATIONS

FOR STUDENTS PREPARING FOR CALCULUS, A STRONG GRASP OF DOMAIN AND RANGE IS ESSENTIAL. THIS BOOK PROVIDES
TARGETED PRACTICE AND REVIEW OF THESE CONCEPTS, ENSURING A SOLID FOUNDATION FOR FUTURE STUDIES. |T COVERS A
RANGE OF FUNCTION TYPES COMMONLY ENCOUNTERED IN PRE-CALCULUS AND EARLY CALCULUS COURSES, WITH CLEAR
EXPLANATIONS.

8. EQUATION ExPLORATION: FINDING DOMAIN AND RANGE WiITH CONFIDENCE

THIS TITLE DELVES INTO THE SYSTEMATIC PROCESS OF ANALYZING EQUATIONS TO FIND THEIR DOMAIN AND RANGE. |T OFFERS A
STRUCTURED APPROACH TO IDENTIFYING RESTRICTIONS IMPOSED BY DENOMINATORS, SQUARE ROOTS, AND OTHER
MATHEMATICAL OPERATIONS. THE BOOK EQUIPS STUDENTS WITH THE CONFIDENCE AND SKILLS TO TACKLE A WIDE ARRAY OF
FUNCTION EQUATIONS.

9. FroM INPUT TO OUTPUT: A DOMAIN AND RANGE PRACTICE MANUAL

THIS MANUAL SERVES AS A PRACTICAL GUIDE FOR UNDERSTANDING THE RELATIONSHIP BETWEEN A FUNCTION'S INPUT (DOMAIN)
AND ITS oUTPUT (RANGE). |T FEATURES NUMEROUS PRACTICE EXERCISES THAT REINFORCE THESE CORE CONCEPTS ACROSS
VARIOUS FUNCTION FAMILIES. THE ACCOMPANYING ANSWERS AND EXPLANATIONS ARE DESIGNED TO FOSTER INDEPENDENT
LEARNING AND SKILL DEVELOPMENT.
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