COLLEGE ALGEBRA FUNCTION WORD PROBLEMS

MASTERING COLLEGE ALGEBRA FUNCTION W oRrRD ProBLEMS: Y our COMPREHENSIVE GUIDE

COLLEGE ALGEBRA FUNCTION \WORD PROBLEMS CAN SEEM DAUNTING AT FIRST, TRANSFORMING ABSTRACT MATHEMATICAL
CONCEPTS INTO TANGIBLE SCENARIOS. HO\X/EVER, WITH A SYSTEMATIC APPROACH AND A SOLID UNDERSTANDING OF
FUNDAMENTAL PRINCIPLES, THESE PROBLEMS BECOME MANAGEABLE AND EVEN INSIGHTFUL. THIS GUIDE AIMS TO DEMYSTIFY THE
PROCESS, BREAKING DOWN COMPLEX \WORD PROBLEMS INTO ACTIONABLE STEPS. WE'LL EXPLORE VARIOUS TYPES OF FUNCTION
\WORD PROBLEMS, FROM LINEAR RELATIONSHIPS TO QUADRATIC AND EXPONENTIAL MODELS, EQUIPPING YOU WITH THE TOOLS
AND CONFIDENCE TO TACKLE THEM EFFECTIVELY. OUR JOURNEY WILL COVER IDENTIFYING VARIABLES, TRANSLATING WORDS INTO
ALGEBRAIC EXPRESSIONS, AND INTERPRETING THE RESULTS WITHIN THE CONTEXT OF THE PROBLEM.

TABLE oF CONTENTS:

(UNDERSTANDING THE BASICS OF FUNCTION \W ORD PROBLEMS
DECONSTRUCTING A COLLEGE ALGEBRA FUNCTION W ORD PROBLEM
CoMMoN TypPes oF COLLEGE ALGEBRA FUNCTION W/ ORD PROBLEMS
STRATEGIES FOR SOLVING COLLEGE ALGEBRA FUNCTION W/ ORD PROBLEMS
REAL-W/ ORLD APPLICATIONS OF FUNCTION W ORD PROBLEMS

ADVANCED CONCEPTS IN FUNCTION W ORD PROBLEMS

TIPS FOR PRACTICE AND SUCCESS

UNDERSTANDING THE BASICS oF FUNCTION W ORD PROBLEMS

AT ITS CORE, A FUNCTION REPRESENTS A RELATIONSHIP WHERE EACH INPUT HAS EXACTLY ONE OUTPUT. IN THE REALM OF
COLLEGE ALGEBRA, WORD PROBLEMS ARE DESIGNED TO MIMIC REAL-WORLD SITUATIONS WHERE SUCH RELATIONSHIPS EXIST.
THINK OF IT AS A MACHINE: YOU PUT SOMETHING IN <THE INPUT), AND IT GIVES YOU SOMETHING OUT (THE OUTPUT) BASED ON
A SET OF RULES. THESE RULES ARE WHAT WE REPRESENT AS MATHEMATICAL FUNCTIONS. THE CHALLENGE IN WORD PROBLEMS
LIES IN IDENTIFYING WHAT THE INPUT AND OUTPUT ARE, AND WHAT THE RULE (THE FUNCTION) IS THAT CONNECTS THEM. THIS
INITIAL UNDERSTANDING IS THE BEDROCK UPON WHICH ALL SUCCESSFUL PROBLEM~-SOLVING IS BUILT.

THe ESSENCE OF INPUT, OUTPUT, AND THE RULE

W/HEN WE ENCOUNTER A WORD PROBLEM, THE FIRST CRUCIAL STEP IS TO DIFFERENTIATE BETWEEN THE INDEPENDENT VARIABLE
(INPUT) AND THE DEPENDENT VARIABLE (OUTPUT). THE INDEPENDENT VARIABLE IS THE ONE WE CAN CONTROL OR THAT CHANGES
ON ITS OWN, WHILE THE DEPENDENT VARIABLE IS THE ONE WHOSE VALUE IS DETERMINED BY THE INDEPENDENT VARIABLE. THE
“RULE” THAT GOVERNS THIS RELATIONSHIP IS OUR FUNCTION, OFTEN EXPRESSED AS $y = F(X)$, WHERE $X$ IS THE INPUT AND
$Y$ IS THE OUTPUT. For INSTANCE, IN A PROBLEM ABOUT THE COST OF BUYING APPLES, THE NUMBER OF APPLES YOU BUY IS
THE INPUT, THE TOTAL COST IS THE OUTPUT, AND THE PRICE PER APPLE IS THE RULE THAT DICTATES HOW THE COST CHANGES
WITH THE NUMBER OF APPLES.

TRANSLATING W ORDS INTO MATHEMATICAL LANGUAGE

THE REAL ART OF SOLVING FUNCTION WORD PROBLEMS LIES IN TRANSLATING THE NARRATIVE INTO PRECISE MATHEMATICAL
STATEMENTS. THIS INVOLVES IDENTIFYING KEYWORDS THAT SUGGEST MATHEMATICAL OPERATIONS OR RELATIONSHIPS. W ORDS
LIKE “1S,” “"EQUALS,” “REPRESENTS,” OR “AMOUNTS TO"” OFTEN INDICATE EQUALITY. PHRASES SUCH AS “PER,” “EACH,” “FOR
EVERY,” OR “RATE” TYPICALLY SUGGEST MULTIPLICATION OR A RATIO. CONVERSELY, TERMS LIKE “MORE THAN,” “LESS THAN,”
" ADDED TO,” OR “DECREASED BY” POINT TOWARDS ADDITION OR SUBTRACTION. MASTERING THIS TRANSLATION IS KEY TO

BUILDING THE CORRECT FUNCTION THAT WILL ACCURATELY MODEL THE SCENARIO.



DecoNsTRUCTING A CoLLEGE ALGEBRA FUNCTION W ORD PROBLEM

TACKLING A WORD PROBLEM EFFECTIVELY BEGINS WITH A METHODICAL APPROACH TO UNDERSTANDING ITS COMPONENTS. IT’S
NOT JUST ABOUT RECOGNIZING NUMBERS; IT’S ABOUT COMPREHENDING THE STORY THE NUMBERS ARE TELLING. A SYSTEMATIC
DECONSTRUCTION PROCESS ENSURES THAT NO CRITICAL DETAIL IS OVERLOOKED AND THAT THE MATHEMATICAL MODEL
ACCURATELY REFLECTS THE SITUATION PRESENTED. THIS INVOLVES SEVERAL KEY STEPS THAT, WHEN FOLLOWED DILIGENTLY,
CAN TRANSFORM A CONFUSING NARRATIVE INTO A CLEAR PATH TOWARD A SOLUTION.

IDENTIFYING THE UNKNOWNS AND KNOWNS

THE INITIAL PHASE OF DECONSTRUCTION INVOLVES A THOROUGH READING OF THE PROBLEM TO PINPOINT THE UNKNOWN
QUANTITIES THAT NEED TO BE DETERMINED. T HESE UNKNOWNS WILL TYPICALLY BECOME OUR VARIABLES. SIMULTANEOUSLY/ WE
MUST IDENTIFY ALL THE KNOWN VALUES AND RELATIONSHIPS PROVIDED IN THE PROBLEM STATEMENT. SOMETIMES/ THE KNOWNS
ARE EXPLICIT NUMBERS, WHILE OTHER TIMES THEY ARE DESCRIBED AS RATES, CONSTANTS, OR RELATIONSHIPS BET\WEEN
VARIABLES. LISTING THESE OUT CLEARLY CAN PREVENT CONFUSION LATER ON.

DEFINING V ARIABLES AND THEIR MEANING

ONCE THE UNKNOWNS ARE IDENTIFIED, THE NEXT LOGICAL STEP IS TO ASSIGN VARIABLES TO THEM. IT'S BEST PRACTICE TO
CHOOSE VARIABLES THAT ARE SOMEWHAT INTUITIVE, SUCH AS $T$ FOR TIME, $D% FOR DISTANCE, OR $C$ FOR COST.
CRUCIALLY, FOR EACH VARIABLE ASSIGNED, YOU MUST CLEARLY DEFINE WHAT IT REPRESENTS WITHIN THE CONTEXT OF THE
PROBLEM. THIS DEFINITION SHOULD BE EXPLICIT, STATING NOT JUST THE SYMBOL BUT ALSO THE UNITS IF APPLICABLE. FOR
EXAMPLE, IF $N$ REPRESENTS THE NUMBER OF ITEMS, YOU SHOULD SPECIFY “LET $N$ BE THE NUMBER OF ITEMS PURCHASED.”

FORMULATING THE FUNCTION EQUATION

W/ ITH VARIABLES DEFINED AND KNOWNS IDENTIFIED, THE CORE TASK IS TO CONSTRUCT THE MATHEMATICAL FUNCTION THAT
LINKS THE VARIABLES ACCORDING TO THE PROBLEM’'S DESCRIPTION. THIS IS WHERE THE TRANSLATION OF WORDS INTO
MATHEMATICAL OPERATIONS, DISCUSSED EARLIER, BECOMES PARAMOUNT. YOU'LL LOOK FOR PHRASES THAT INDICATE HOW THE
DEPENDENT VARIABLE CHANGES IN RELATION TO THE INDEPENDENT VARIABLE. THIS MIGHT INVOLVE SETTING UP AN EQUATION,
IDENTIFYING A SLOPE AND Y-INTERCEPT FOR LINEAR FUNCTIONS, OR RECOGNIZING PATTERNS FOR OTHER TYPES OF FUNCTIONS.

CoMMoN Typres oF CoLLEGE ALGEBRA FUNCTION W ORD PROBLEMS

COLLEGE ALGEBRA CURRICULA FREQUENTLY PRESENT A RANGE OF FUNCTION TYPES WITHIN WORD PROBLEMS, EACH REQUIRING A
SLIGHTLY DIFFERENT APPROACH BUT ALL ROOTED IN THE FUNDAMENTAL PRINCIPLES OF FUNCTIONS. UNDERSTANDING THESE
COMMON CATEGORIES ALLOWS STUDENTS TO ANTICIPATE THE STRUCTURE OF THE PROBLEM AND APPLY THE APPROPRIATE
MATHEMATICAL TOOLS. FAMILIARITY WITH THESE PROBLEM TYPES BUILDS CONFIDENCE AND STREAMLINES THE PROBLEM-SOLVING
PROCESS.

LiNearR FUNCTION W ORD PROBLEMS

LINEAR FUNCTIONS, CHARACTERIZED BY A CONSTANT RATE OF CHANGE, ARE AMONG THE MOST PREVALENT IN COLLEGE ALGEBRA.
THESE PROBLEMS OFTEN INVOLVE SCENARIOS WHERE A QUANTITY INCREASES OR DECREASES AT A STEADY PACE. THINK ABOUT
SIMPLE COST CALCULATIONS WHERE THERE'S A FIXED BASE FEE PLUS A PER-ITEM CHARGE, OR DISTANCE CALCULATIONS WHERE
SPEED IS CONSTANT. THE GENERAL FORM $Y = MX + B$ IS YOUR BEST FRIEND HERE, \WHERE $M$ IS THE RATE OF CHANGE (SLOPE)
AND $B% IS THE INITIAL VALUE OR FIXED AMOUNT (Y‘INTERCEPT).



QUADRATIC FUNCTION \WORD PROBLEMS

QUADRATIC FUNCTIONS, REPRESENTED BY A PARABOLIC CURVE, APPEAR IN PROBLEMS WHERE THE RATE OF CHANGE IS NOT
CONSTANT BUT IS ITSELF CHANGING. COMMON EXAMPLES INCLUDE PROJECTILE MOTION (THE PATH OF A BALL THROWN INTO THE
AIR), OPTIMIZATION PROBLEMS (FINDING MAXIMUM PROFIT OR MINIMUM COST), AND SCENARIOS INVOLVING AREAS WHERE
DIMENSIONS ARE RELATED. THE VERTEX OF THE PARABOLA OFTEN HOLDS THE KEY TO THE OPTIMAL SOLUTION IN THESE
PROBLEMS.

ExPONENTIAL FUNCTION W ORD PROBLEMS

EXPONENTIAL FUNCTIONS DESCRIBE SITUATIONS INVOLVING RAPID GROWTH OR DECAY, WHERE THE RATE OF CHANGE IS
PROPORTIONAL TO THE CURRENT VALUE. THIS IS THE LANGUAGE OF COMPOUND INTEREST, POPULATION GROWTH, RADIOACTIVE
DECAY, AND COOLING PROCESSES. THE GENERAL FORM $Y = AB"Xx$ OR $v = AeMkx3$ 1S USED, WHERE THE BASE OF THE
EXPONENT SIGNIFIES THE GROWTH OR DECAY FACTOR. THESE PROBLEMS OFTEN REQUIRE UNDERSTANDING CONCEPTS LIKE
DOUBLING TIME OR HALF-LIFE.

STRATEGIES FOR SOLVING COLLEGE ALGEBRA FUNCTION W ORD PROBLEMS

BEYOND UNDERSTANDING THE TYPES OF FUNCTIONS, HAVING A ROBUST SET OF STRATEGIES IS CRUCIAL FOR CONSISTENTLY
SOLVING COLLEGE ALGEBRA FUNCTION WORD PROBLEMS. THESE STRATEGIES ACT AS A MENTAL TOOLKIT, GUIDING YOU
THROUGH THE PROBLEM-SOLVING PROCESS FROM INITIAL COMPREHENSION TO FINAL ANSWER. THEY ARE DESIGNED TO BREAK
DOWN COMPLEX TASKS INTO MANAGEABLE STEPS, MAKING THE ENTIRE ENDEAVOR LESS INTIMIDATING.

THe READ MeTHoD: A STEP-BY-STEP APPROACH

A HIGHLY EFFECTIVE STRATEGY IS THE READ METHOD, WHICH STANDS FOR!:
® ReaD: CAREFULLY READ THE PROBLEM AT LEAST TWICE. UNDERSTAND THE CONTEXT AND WHAT IS BEING ASKED.
e ESTATE: IDENTIFY AND LIST ALL KNOWNS AND UNKNOWNS. DEFINE YOUR V ARIABLES CLEARLY, INCLUDING UNITS.

o AssESS: DETERMINE THE TYPE OF FUNCTION THAT BEST MODELS THE SITUATION (LINEAR, QUADRATIC, EXPONENTIAL,
ETC.).

e Do: SET UP THE EQUATION AND SOLVE IT. CHECK YOUR ANSWER FOR REASONABLENESS.

THIS STRUCTURED APPROACH ENSURES THAT YOU ADDRESS ALL NECESSARY COMPONENTS OF THE PROBLEM SYSTEMATICALLY.

VISUALIZING THE PROBLEM

SOMETIMES, SKETCHING A QUICK DIAGRAM OR GRAPH CAN SIGNIFICANTLY ENHANCE YOUR UNDERSTANDING OF A \WORD PROBLEM.
For INSTANCE, IF A PROBLEM INVOLVES DISTANCES AND RATES, A SIMPLE LINE DIAGRAM CAN HELP VISUALIZE THE RELATIONSHIPS.
FOR PROJECTILE MOTION, A SKETCH OF A PARABOLA CAN IMMEDIATELY HIGHLIGHT THE VERTEX AS THE MAXIMUM HEIGHT. VISUAL
AIDS CAN MAKE ABSTRACT RELATIONSHIPS CONCRETE AND EASIER TO MANIPULATE MATHEMATICALLY.



\X/ ORKING BACKW ARDS FROM THE ANSWER

IN CERTAIN PROBLEMS, PARTICULARLY THOSE INVOLVING A SERIES OF OPERATIONS, \WORKING BACK\W ARD FROM THE DESIRED
OUTCOME CAN BE AN EFFECTIVE STRATEGY. IF YOU KNOW THE FINAL RESULT, YOU CAN REVERSE THE OPERATIONS DESCRIBED IN
THE PROBLEM TO FIND THE INITIAL STATE. THIS IS PARTICULARLY USEFUL FOR PROBLEMS INVOLVING SEQUENTIAL STEPS WHERE
EACH STEP'S OUTPUT BECOMES THE NEXT STEP'S INPUT.

ReAL-\W ORLD APPLICATIONS OF FUNCTION W ORD PROBLEMS

THE BEAUTY OF COLLEGE ALGEBRA FUNCTION WORD PROBLEMS LIES IN THEIR ABILITY TO BRIDGE THE GAP BETWEEN THEORETICAL
MATHEMATICS AND PRACTICAL APPLICATION. THESE PROBLEMS AREN’TJUST ACADEMIC EXERCISES, THEY MODEL SITUATIONS
ENCOUNTERED DAILY IN VARIOUS FIELDS. |UNDERSTANDING THESE APPLICATIONS REINFORCES THE IMPORTANCE OF ALGEBRAIC
CONCEPTS AND PROVIDES CONTEXT FOR THEIR UTILITY.

FINANCIAL MODELING AND INVESTMENT

FUNCTIONS ARE INDISPENSABLE IN FINANCE. COMPOUND INTEREST CALCULATIONS, LOAN AMORTIZATION, AND INVESTMENT
GROWTH ARE ALL MODELED USING EXPONENTIAL AND LINEAR FUNCTIONS. FOR EXAMPLE, UNDERSTANDING HOW AN INVESTMENT
GROWS OVER TIME WITH COMPOUND INTEREST RELIES HEAVILY ON EXPONENTIAL FUNCTIONS. SIMILARLY, CALCULATING LOAN
PAYMENTS INVOLVES LINEAR AND SOMETIMES MORE COMPLEX FINANCIAL FUNCTIONS.

PHYSICS AND ENGINEERING

MANY PRINCIPLES IN PHYSICS AND ENGINEERING ARE DESCRIBED USING FUNCTIONS. PROJECTILE MOTION, AS MENTIONED, IS A
CLASSIC EXAMPLE OF QUADRATIC FUNCTIONS. VELOCITY AND ACCELERATION OFTEN INVOLVE LINEAR RELATIONSHIPS WITH TIME.
THERMODYNAMICS AND FLUID DYNAMICS ALSO EMPLOY VARIOUS FUNCTION TYPES TO DESCRIBE PHYSICAL PHENOMENA.

BusiNEss AND EconoOMICS

BUSINESSES UTILIZE FUNCTIONS EXTENSIVELY FOR PROFIT ANALYSIS, COST MANAGEMENT, AND MARKET FORECASTING. DEMAND
AND SUPPLY CURVES ARE OFTEN REPRESENTED BY LINEAR OR NON-LINEAR FUNCTIONS. UNDERSTANDING HOW CHANGES IN PRICE
AFFECT DEMAND, OR HOW TO MAXIMIZE PROFIT BASED ON PRODUCTION COSTS, REQUIRES A STRONG GRASP OF FUNCTION \WORD
PROBLEMS.

ADVANCED CONCEPTS IN FUNCTION W ORD PROBLEMS

AS YOU PROGRESS IN COLLEGE ALGEBRA, FUNCTION \WORD PROBLEMS WILL INTRODUCE MORE COMPLEX SCENARIOS AND REQUIRE
A DEEPER UNDERSTANDING OF ADVANCED CONCEPTS. THESE PROBLEMS OFTEN COMBINE MULTIPLE FUNCTIONS, INVOLVE PIECEWISE
DEFINITIONS, OR REQUIRE SOPHISTICATED INTERPRETATION OF RESULTS. MASTERING THESE CHALLENGES IS KEY TO TRULY
APPLYING ALGEBRAIC PRINCIPLES TO INTRICATE REAL-WORLD SITUATIONS.

PiecewISe FUNCTIONS IN CONTEXT

PIECEWISE FUNCTIONS ARE DEFINED BY MULTIPLE SUB-FUNCTIONS, EACH APPLYING TO A SPECIFIC INTERVAL OF THE DOMAIN.
X/ ORD PROBLEMS INVOLVING PIECEWISE FUNCTIONS OFTEN DESCRIBE SITUATIONS WHERE THE RULES OR RATES CHANGE AT



CERTAIN THRESHOLDS. EXAMPLES INCLUDE TIERED PRICING STRUCTURES, TAX BRACKETS, OR SCENARIOS WITH DIFFERENT
OPERATIONAL MODES UNDER VARYING CONDITIONS. SUCCESSFULLY SOLVING THESE REQUIRES IDENTIFYING THE CORRECT SUB-
FUNCTION FOR A GIVEN INPUT.

CoMPOSITION OF FUNCTIONS

FUNCTION COMPOSITION OCCURS WHEN THE OUTPUT OF ONE FUNCTION BECOMES THE INPUT OF ANOTHER. W/ ORD PROBLEMS
THAT INVOLVE A SEQUENCE OF TRANSFORMATIONS OR DEPENDENCIES CAN BE SOLVED USING FUNCTION COMPOSITION. FOR
INSTANCE, A PROBLEM MIGHT DESCRIBE A MANUFACTURING PROCESS WHERE RAW MATERIALS ARE PROCESSED THROUGH SEVERAL
STAGES, WITH THE OUTPUT OF EACH STAGE BEING THE INPUT FOR THE NEXT. UNDERSTANDING HOW TO COMPOSE THESE
FUNCTIONS ALLOWS FOR ANALYSIS OF THE OVERALL PROCESS.

INVERSE FUNCTIONS AND THEIR APPLICATIONS

INVERSE FUNCTIONS “UNDO” WHAT THE ORIGINAL FUNCTION DOES. IN WORD PROBLEMS, INVERSE FUNCTIONS ARE OFTEN USED TO
FIND THE ORIGINAL INPUT VALUE GIVEN A SPECIFIC OUTPUT. FOR EXAMPLE, IF A FUNCTION MODELS THE COST OF PRODUCING
ITEMS BASED ON THE NUMBER PRODUCED, THE INVERSE FUNCTION WOULD TELL YOU HOW MANY ITEMS WERE PRODUCED GIVEN A
CERTAIN TOTAL COST. THIS IS CRUCIAL FOR REVERSE ENGINEERING PROBLEMS OR DETERMINING INITIAL CONDITIONS.

TiPs FOR PRACTICE AND SUCCESS

CONSISTENT PRACTICE IS THE CORNERSTONE OF MASTERING ANY MATHEMATICAL SKILL, AND COLLEGE ALGEBRA FUNCTION WORD
PROBLEMS ARE NO EXCEPTION. THE MORE YOU ENGAGE WITH THESE PROBLEMS, THE MORE ADEPT YOU WILL BECOME AT
RECOGNIZING PATTERNS, TRANSLATING LANGUAGE, AND APPLYING THE CORRECT MATHEMATICAL TOOLS. HerRe ARE SOME
ACTIONABLE TIPS TO ENHANCE YOUR LEARNING AND BOOST YOUR CONFIDENCE.

START WITH SIMPLER PROBLEMS AND GRADUALLY INCREASE DIFFICULTY

DONITJUMP INTO THE MOST COMPLEX PROBLEMS IMMEDIATELY. BEGIN WITH STRAIGHTFORW ARD LINEAR FUNCTION \WORD
PROBLEMS TO SOLIDIFY YOUR UNDERSTANDING OF THE FUNDAMENTAL PROCESS. AS YOU GAIN CONFIDENCE, GRADUALLY MOVE
ON TO QUADRATIC, EXPONENTIAL, AND THEN MORE ADVANCED FUNCTION TYPES. THIS INCREMENTAL APPROACH BUILDS A
STRONG FOUNDATION AND PREVENTS DISCOURAGEMENT.

ForM A STuDY GROUP OR SEEK HELP

DISCUSSING PROBLEMS WITH PEERS CAN OFFER NEW PERSPECTIVES AND REVEAL SOLUTIONS YOU MIGHT HAVE MISSED.
EXPLAINING A PROBLEM TO SOMEONE ELSE IS ALSO AN EXCELLENT WAY TO TEST YOUR OWN UNDERSTANDING. |F You
CONSISTENTLY STRUGGLE WITH A PARTICULAR CONCEPT OR PROBLEM TYPE, DON'T HESITATE TO REACH OUT TO YOUR
INSTRUCTOR, A TEACHING ASSISTANT, OR A TUTOR. EXTRA GUIDANCE CAN BE INVALUABLE.

Review AND UNDERSTAND ERRORS

W/HEN YOU GET A PROBLEM WRONG, IT'S NOT A FAILURE, IT'S AN OPPORTUNITY TO LEARN. CAREFULLY REVIEW YOUR WORK TO
PINPOINT WHERE THE ERROR OCCURRED. W AS IT A MISINTERPRETATION OF THE QUESTION? A MISTAKE IN SETTING UP THE
EQUATION? AN ARITHMETIC ERROR? UNDERSTANDING YOUR MISTAKES IS A CRITICAL STEP IN PREVENTING THEM IN THE FUTURE
AND IN DEEPENING YOUR OVERALL COMPREHENSION OF COLLEGE ALGEBRA FUNCTION \WORD PROBLEMS.



FAQ:

QI How DO | IDENTIFY THE INDEPENDENT AND DEPENDENT VARIABLES IN A COLLEGE
ALGEBRA FUNCTION WORD PROBLEM?

A: TO IDENTIFY THE INDEPENDENT AND DEPENDENT VARIABLES, CONSIDER WHICH QUANTITY INFLUENCES OR CAUSES A CHANGE IN
THE OTHER. THE INDEPENDENT VARIABLE IS USUALLY THE ONE YOU CAN CHANGE OR THAT CHANGES NATURALLY (E.G., TIME,
NUMBER OF ITEMS). THE DEPENDENT VARIABLE IS THE ONE WHOSE VALUE IS DETERMINED BY THE INDEPENDENT VARIABLE (E.G.,
COST, DISTANCE, POPULATION SIZE). ASK YOURSELF, “\WHAT AM | TRYING TO FIND, AND WHAT AFFECTS THAT VALUE?”

QI \WHAT IS THE MOST COMMON MISTAKE STUDENTS MAKE WITH COLLEGE ALGEBRA
FUNCTION WORD PROBLEMS?

A: A VERY COMMON MISTAKE IS MISINTERPRETING THE WORDING OF THE PROBLEM, LEADING TO AN INCORRECTLY FORMULATED
EQUATION. STUDENTS MIGHT CONFUSE “PER” WITH “PLUS,” OR MISUNDERSTAND PHRASES INDICATING RATES OF CHANGE VERSUS
FIXED AMOUNTS. REREADING THE PROBLEM CAREFULLY AND PRECISELY DEFINING VARIABLES AND RELATIONSHIPS CAN HELP AVOID
THIS PITFALL.

Q: ARE THERE SPECIFIC KEYWORDS THAT ALWAYS INDICATE A CERTAIN TYPE OF
FUNCTION?

A: WHILE NOT ABSOLUTE RULES, CERTAIN KEYWORDS ARE STRONG INDICATORS. “CONSTANT RATE,” “PER,” “EACH,” OR “FOR
EVERY” OFTEN SUGGEST A LINEAR FUNCTION. \W/ ORDS LIKE “DOUBLES,” “TRIPLES,” “HALF-LIFE,” OR “GROWTH RATE” USUALLY
POINT TO EXPONENTIAL FUNCTIONS. PROBLEMS INVOLVING MAXIMUMS OR MINIMUMS, OR PARABOLIC PATHS, TYPICALLY INVOLVE

QUADRATIC FUNCTIONS.

Q: How CAN | CHECK IF MY ANSWER TO A COLLEGE ALGEBRA FUNCTION WORD PROBLEM
IS REASONABLE?

A: AFTER SOLVING A PROBLEM, SUBSTITUTE YOUR ANSWER BACK INTO THE ORIGINAL \WORD PROBLEM'S CONTEXT. DOES THE
ANSWER MAKE SENSE IN THE REAL-WORLD SCENARIO DESCRIBED? FOR INSTANCE, IF YOU'RE CALCULATING THE NUMBER OF HOURS
\WORKED AND GET A NEGATIVE ANSWER, THAT'S LIKELY UNREASONABLE. |[F A COST IS EXCESSIVELY HIGH OR LOW COMPARED TO
EXPECTATIONS, IT WARRANTS RETEVALUATION.

Q: WHAT IS THE ROLE OF THE GRAPH IN SOLVING COLLEGE ALGEBRA FUNCTION WORD
PROBLEMS?

A: GRAPHS PROVIDE A VISUAL REPRESENTATION OF THE RELATIONSHIP BETWEEN VARIABLES. FOR LINEAR FUNCTIONS, A GRAPH
SHOWS THE SLOPE AND INTERCEPT CLEARLY. FOR QUADRATIC FUNCTIONS, THE VERTEX (MAXIMUM OR MINIMUM) IS VISUALLY
APPARENT. GRAPHS CAN HELP IN UNDERSTANDING RATES OF CHANGE, IDENTIFYING SOLUTIONS, AND VERIFYING THE
REASONABLENESS OF AN ANSWER BY SHOWING THE OVERALL TREND OF THE FUNCTION.

QI SHOULD | ALWAYS TRY TO SOLVE A WORD PROBLEM ALGEBRAICALLY FIRST , OR
CAN GRAPHING BE A PRIMARY METHOD?

A: WHILE GRAPHING CAN BE A POWERFUL TOOL FOR UNDERSTANDING AND VISUALIZING, ALGEBRAIC METHODS ARE TYPICALLY
REQUIRED FOR PRECISE SOLUTIONS, ESPECIALLY IN COLLEGE ALGEBRA. MANY PROBLEMS REQUIRE FINDING EXACT VALUES THAT
MIGHT NOT BE PERFECTLY CLEAR ON A GRAPH. |T'S BEST TO USE ALGEBRA TO SET UP AND SOLVE THE EQUATION, AND THEN USE
GRAPHING AS A COMPLEMENTARY TOOL FOR VISUALIZATION AND CHECKING.



QI How DO | HANDLE WORD PROBLEMS WITH MULTIPLE STEPS OR DEPENDENCIES?

A: FOR MULTI-STEP PROBLEMS, BREAK THEM DOWN INTO SMALLER, MANAGEABLE PARTS. IDENTIFY THE IMMEDIATE QUESTION
BEING ASKED, SOLVE FOR IT, AND THEN USE THAT RESULT AS INPUT FOR THE NEXT STEP. FOR PROBLEMS INVOLVING FUNCTION
COMPOSITION, CLEARLY DEFINE EACH FUNCTION FIRST AND THEN DETERMINE HOW THE OUTPUT OF ONE SERVES AS THE INPUT FOR
THE NEXT.

Q: WHAT IF I'M UNSURE WHETHER TO USE A LINEAR, QUADRATIC, OR EXPONENTIAL
MODEL?P

A: ANALYZE THE DESCRIPTION OF HOW THE QUANTITIES CHANGE. |[F THE CHANGE IS AT A CONSTANT RATE, IT'S LIKELY LINEAR. |F
THE RATE OF CHANGE ITSELF IS CHANGING IN A WAY THAT SUGGESTS ACCELERATION OR DECELERATION, AND THE PROBLEM
DESCRIBES A PARABOLIC PATH OR OPTIMIZATION, IT'S PROBABLY QUADRATIC. IF THE QUANTITY IS INCREASING OR DECREASING
BY A CERTAIN PERCENTAGE OR FACTOR OVER EQUAL INTERVALS, IT'S LIKELY EXPONENTIAL.
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