COLLEGE ALGEBRA REVIEW

THE FOUNDATION OF MATHEMATICAL MASTERY: YOUR COMPREHENSIVE COLLEGE ALGEBRA REVIEW

COLLEGE ALGEBRA REVIEW IS MORE THAN JUST A REFRESHER; IT'S A CRITICAL STEP TOWARD MASTERING THE FOUNDATIONAL
CONCEPTS THAT UNDERPIN MUCH OF HIGHER MATHEMATICS AND ITS DIVERSE APPLICATIONS. \WHETHER YOU'RE PREPARING FOR
CALCULUS, STATISTICS, OR A CAREER FIELD THAT RELIES HEAVILY ON QUANTITATIVE REASONING, A SOLID UNDERSTANDING OF
COLLEGE ALGEBRA IS NON-NEGOTIABLE. THIS COMPREHENSIVE GUIDE WILL EQUIP YOU WITH THE KNOWLEDGE AND STRATEGIES TO
EXCEL, COVERING ESSENTIAL TOPICS FROM NUMBER SYSTEMS AND FUNCTIONS TO POLYNOMIAL EQUATIONS AND LOGARITHMIC
EXPRESSIONS. WE'LL BREAK DOWN COMPLEX IDEAS INTO DIGESTIBLE PARTS, OFFERING CLARITY AND CONFIDENCE AS YOU
NAVIGATE THIS VITAL MATHEMATICAL LANDSCAPE. GET READY TO UNLOCK YOUR POTENTIAL AND BUILD A ROBUST
FOUNDATION FOR YOUR ACADEMIC AND PROFESSIONAL JOURNEY.
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UNDERSTANDING NUMBER SYSTEMS AND ALGEBRAIC EXPRESSIONS

AT THE CORE OF COLLEGE ALGEBRA LIES THE UNDERSTANDING OF NUMBER SYSTEMS AND HOW WE REPRESENT QUANTITIES USING
ALGEBRAIC EXPRESSIONS. W/E'LL BEGIN BY REVISITING THE DIFFERENT SETS OF NUMBERS YOU'LL ENCOUNTER, FROM THE NATURAL
NuMeers (1, 2, 3, ...) AND wHoLE NuMeers (O, 1, 2, 3, ...) To INTEGERS (..., =2,-1,0, 1, 2, ...), RATIONAL NUMBERS
(NUMBERS THAT CAN BE EXPRESSED AS A FRACTION P/Q, WHERE Q IS NOT ZERO), AND IRRATIONAL NUMBERS (LIKE Pl OR THE
SQUARE ROOT OF 2) THAT CANNOT BE EXPRESSED AS A SIMPLE FRACTION. FINALLY, THE REAL NUMBERS ENCOMPASS ALL
RATIONAL AND IRRATIONAL NUMBERS, FORMING THE PRIMARY DOMAIN FOR MOST COLLEGE ALGEBRA PROBLEMS. GRASPING THE
HIERARCHY AND PROPERTIES OF THESE NUMBER SYSTEMS IS FUNDAMENTAL TO PERFORMING OPERATIONS CORRECTLY AND
UNDERSTANDING THE CONTEXT OF ALGEBRAIC PROBLEMS.

ReAL NUMBER PROPERTIES AND OPERATIONS

\W/ITHIN THE REALM OF REAL NUMBERS, A SET OF FUNDAMENTAL PROPERTIES GOVERNS HOW WE MANIPULATE EXPRESSIONS. THESE
INCLUDE THE COMMUTATIVE PROPERTIES (A + B =B + A, AB = BA), ASSOCIATIVE PROPERTIES (A + (B + ) = (A +8) + C,
A(8c) = (AB)C), DISTRIBUTIVE PROPERTY (A(B + C) = AB + AC), IDENTITY PROPERTIES (A + O = A, A 1 = A), AND INVERSE
PROPERTIES (A + (-A) =0, A (1/A) = 1 For A # 0). UNDERSTANDING THESE PROPERTIES ALLOWS US TO SIMPLIFY
EXPRESSIONS, SOLVE EQUATIONS EFFICIENTLY, AND PERFORM ALGEBRAIC MANIPULATIONS WITH CONFIDENCE. THINK OF THESE
PROPERTIES AS THE BEDROCK RULES OF THE ALGEBRAIC GAME ~ FOLLOW THEM, AND YOU’LL ALWAYS ARRIVE AT THE CORRECT
ANSWER.

SIMPLIFYING ALGEBRAIC EXPRESSIONS

ALGEBRAIC EXPRESSIONS ARE THE BUILDING BLOCKS OF MATHEMATICAL STATEMENTS, OFTEN CONTAINING VARIABLES,
CONSTANTS, AND OPERATIONS. SIMPLIFYING THESE EXPRESSIONS INVOLVES COMBINING LIKE TERMS, APPLYING THE DISTRIBUTIVE



PROPERTY, AND REMOVING PARENTHESES ACCORDING TO THE ORDER OF OPERATIONS (PEMDAS/BODMAS). FOR INSTANCE, AN
EXPRESSION LIKE 3(x + 2) - 4x + 5 WOULD SIMPLIFY TO 3X + 6 - 4X + 5, WHICH THEN COMBINES TO -X + 11. MASTERING
SIMPLIFICATION IS CRUCIAL BECAUSE IT MAKES EQUATIONS AND FORMULAS EASIER TO WORK WITH, REDUCING THE CHANCE OF
ERRORS AND REVEALING THE UNDERLYING STRUCTURE OF THE PROBLEM.

LINEAR EQUATIONS AND INEQUALITIES: SOLVING FOR THE UNKNOWN

LINEAR EQUATIONS AND INEQUALITIES REPRESENT RELATIONSHIPS WHERE THE HIGHEST POWER OF THE VARIABLE IS ONE, OFTEN
VISUALIZED AS A STRAIGHT LINE ON A GRAPH. THESE ARE SOME OF THE MOST FUNDAMENTAL TYPES OF EQUATIONS You'LL
ENCOUNTER, AND SOLVING THEM FORMS THE BASIS FOR TACKLING MORE COMPLEX PROBLEMS. THE GOAL IS TO ISOLATE THE
VARIABLE, FINDING THE SPECIFIC VALUE OR RANGE OF VALUES THAT SATISFIES THE EQUATION OR INEQUALITY.

SoLVING LINEAR EQUATIONS

SOLVING A LINEAR EQUATION TYPICALLY INVOLVES A SERIES OF INVERSE OPERATIONS TO ISOLATE THE VARIABLE. FOR AN
EQUATION LIKE 2X + & = 11, YOU WOULD FIRST SUBTRACT 5 FROM BOTH SIDES TO GET 2X = &, AND THEN DIVIDE BOTH
SIDES BY 2 TO FIND X = 3. THE KEY IS TO PERFORM THE SAME OPERATION ON BOTH SIDES OF THE EQUATION TO MAINTAIN
EQUALITY. THIS SYSTEMATIC APPROACH ENSURES THAT YOU’RE NOT CHANGING THE FUNDAMENTAL TRUTH OF THE STATEMENT.
W/E’LL EXPLORE ONE-STEP, TWO-STEP, AND MULTI-STEP LINEAR EQUATIONS, INCLUDING THOSE WITH VARIABLES ON BOTH
SIDES.

SOLVING LINEAR INEQUALITIES

LINEAR INEQUALITIES, SUCH AS X + 3 < 7, REPRESENT A RANGE OF POSSIBLE VALUES FOR THE VARIABLE. W/HEN SOLVING
INEQUALITIES, THE PROCESS IS SIMILAR TO SOLVING EQUATIONS, BUT WITH A CRITICAL DIFFERENCE: IF YOU MULTIPLY OR DIVIDE
BOTH SIDES BY A NEGATIVE NUMBER, YOU MUST REVERSE THE INEQUALITY SYMBOL. FOR EXAMPLE, TO SOLVE -3x + 1> 10,
YOU wouLD SUBTRACT 1 (GIVING -3X > 9) AND THEN DIVIDE BY -3, REVERSING THE INEFQUALITY TO GET X < -3. THE
SOLUTION TO AN INEQUALITY IS TYPICALLY AN INTERVAL, REPRESENTING ALL NUMBERS THAT SATISFY THE CONDITION.

FUNCTIONS: THE HEART OF ALGEBRAIC RELATIONSHIPS

FUNCTIONS ARE A CORNERSTONE OF COLLEGE ALGEBRA, PROVIDING A FORMAL WAY TO DESCRIBE RELATIONSHIPS BETWEEN SETS
OF INPUTS AND OUTPUTS. A FUNCTION ESSENTIALLY ASSIGNS EXACTLY ONE OUTPUT VALUE FOR EACH INPUT VALUE. THINK OF
A VENDING MACHINE: YOU PRESS A SPECIFIC BUTTON (INPUT)/ AND YOU GET A SPECIFIC SNACK (OUTPUT). IF PRESSING ONE
BUTTON GAVE YOU EITHER A SODA OR CHIPS, IT WOULDN'T BE A FUNCTION!

UNDERSTANDING FUNCTION NOTATION

\WE USE SPECIFIC NOTATION TO REPRESENT FUNCTIONS, MOST COMMONLY F(X), WHICH IS READ AS “F OF X.” THIS NOTATION
SIGNIFIES THAT 'F’ IS A FUNCTION, AND ‘X’ IS ITS INPUT VARIABLE. FOR INSTANCE, F(X) = 2X + T MEANS THAT FOR ANY INPUT
"X, THE FUNCTION ‘F" WILL MULTIPLY IT BY 2 AND THEN ADD 1. EVALUATING A FUNCTION MEANS SUBSTITUTING A SPECIFIC
VALUE FOR ‘X’ AND CALCULATING THE RESULTING oUTPUT. So, F(3) woulLD Bt 2(3) + 1= 7. THIS NOTATION IS INCREDIBLY
POWERFUL FOR DESCRIBING AND WORKING WITH MATHEMATICAL RELATIONSHIPS.



DoMAIN AND RANGE OF FUNCTIONS

THE DOMAIN OF A FUNCTION IS THE SET OF ALL POSSIBLE INPUT VALUES (X‘VALUES) FOR WHICH THE FUNCTION IS DEFINED. T HE
RANGE IS THE SET OF ALL POSSIBLE OUTPUT VALUES (Y‘VALUES OR F(X)‘VALUES) THAT THE FUNCTION CAN PRODUCE. FOR
MANY BASIC FUNCTIONS, LIKE LINEAR FUNCTIONS, THE DOMAIN AND RANGE ARE ALL REAL NUMBERS. HO\X/EVER, FOR OTHERS, SUCH
AS THOSE INVOLVING SQUARE ROOTS OR DIVISION BY VARIABLES, CERTAIN VALUES MUST BE EXCLUDED. [DENTIFYING THE
DOMAIN AND RANGE HELPS US UNDERSTAND THE COMPLETE PICTURE OF A FUNCTION'S BEHAVIOR.

TyPes oF FUNCTIONS

COLLEGE ALGEBRA EXPLORES VARIOUS TYPES OF FUNCTIONS, EACH WITH UNIQUE PROPERTIES AND GRAPHICAL
REPRESENTATIONS. THESE INCLUDE:

o LINEAR FuncTIONs (F(x) = Mx + B)
e QuabraTIc FuncTIoNs (F(x) = AX"2 + BX + C)
e PoLyYNOMIAL FUNCTIONS (HIGHER POWERS OF X)

RATIONAL FUNCTIONS (RATIOS OF POLYNOMIALS)

RabicaL FUNcTIONs (INVOLVING ROOTS)
o EXPONENTIAL FUNCTIONS (\VARIABLE IN THE EXPONENT)

® LOGARITHMIC FUNCTIONS (INVERSE OF EXPONENTIAL FUNCTIONS)

PoLYNOMIALS AND RATIONAL EXPRESSIONS: MANIPULATING ALGEBRAIC
FRACTIONS

POLYNOMIALS ARE EXPRESSIONS MADE UP OF VARIABLES AND COEFFICIENTS, INVOLVING ONLY NON-NEGATIVE INTEGER
EXPONENTS. THEY ARE FUNDAMENTAL BUILDING BLOCKS IN ALGEBRA, APPEARING IN EVERYTHING FROM CURVE FITTING TO
ENGINEERING APPLICATIONS. RATIONAL EXPRESSIONS ARE SIMPLY THE RATIO OF TWO POLYNOMIALS, MUCH LIKE FRACTIONS IN
ARITHMETIC.

OPERATIONS WITH POLYNOMIALS

ADDING, SUBTRACTING, AND MULTIPLYING POLYNOMIALS INVOLVE COMBINING LIKE TERMS AND APPLYING THE DISTRIBUTIVE
PROPERTY. FOR EXAMPLE, TO MULTIPLY (X + 2)(x - 3), You Use THE FOIL MeTHoD (FIRsT, OUTER, INNER, LAST) OR A
SIMILAR DISTRIBUTION TECHNIQUE: XX + X(=3) + 2x + 2(-3) =x"2 - 3x + 2x - 6 = x"2 - x - 6. DIVISION OF
POLYNOMIALS CAN BE MORE COMPLEX, OFTEN REQUIRING LONG DIVISION OR SYNTHETIC DIVISION, ESPECIALLY WHEN DIVIDING BY
A BINOMIAL.

FACTORING POLYNOMIALS



FACTORING IS THE REVERSE OF MULTIPLICATION, BREAKING A POLYNOMIAL DOWN INTO ITS CONSTITUENT FACTORS. THIS SKILL
IS CRUCIAL FOR SOLVING POLYNOMIAL EQUATIONS AND SIMPLIFYING RATIONAL EXPRESSIONS. COMMON FACTORING TECHNIQUES
INCLUDE FINDING THE GREATEST COMMON FACTOR (GCF), FACTORING TRINOMIALS (LIKE X2 + 5x + 6 INTo (x+2)(x+3)),
FACTORING DIFFERENCE OF SQUARES (A"2 - 8”2 = (A-8)(A+B)), AND FACTORING SUM/DIFFERENCE OF CUBES. MASTERING THESE
METHODS WILL SIGNIFICANTLY EASE YOUR PATH THROUGH MANY ALGEBRAIC CHALLENGES.

SIMPLIFYING RATIONAL EXPRESSIONS

SIMPLIFYING RATIONAL EXPRESSIONS INVOLVES FACTORING BOTH THE NUMERATOR AND THE DENOMINATOR AND THEN CANCELING
OUT ANY COMMON FACTORS. FOR EXAMPLE, TO SIMPLIFY (X2 - 4) / (X = 2), YOU WOULD FIRST FACTOR THE NUMERATOR AS
A DIFFERENCE OF SQUARES: (x = 2)(x + 2). THEN, YOU CAN CANCEL THE (X - 2) TERM FROM THE NUMERATOR AND
DENOMINATOR, LEAVING X + 2, PROVIDED THAT X # 2 (AS THIS WOULD MAKE THE ORIGINAL DENOMINATOR ZERO). IT’S VITAL
TO NOTE ANY RESTRICTIONS ON THE VARIABLE TO ENSURE THE SIMPLIFIED EXPRESSION IS EQUIVALENT TO THE ORIGINAL.

RADICAL AND EXPONENTIAL EXPRESSIONS: POWERING UP YOUR ALGEBRA
SKILLS

RADICAL AND EXPONENTIAL EXPRESSIONS DEAL WITH ROOTS AND POWERS, RESPECTIVELY. THEY ARE CLOSELY RELATED, WITH
EXPONENTS PROVIDING A CONCISE WAY TO REPRESENT REPEATED MULTIPLICATION, AND ROOTS SERVING AS THE INVERSE
OPERATION TO FIND A BASE NUMBER.

\X/ ORKING WITH RADICALS

RADICALS, SUCH AS SQUARE ROOTS ([F] ), cuse RooTs (3] ), ETC., REPRESENT THE INVERSE OPERATION OF EXPONENTIATION.
SIMPLIFYING RADICAL EXPRESSIONS INVOLVES FINDING PERFECT SQUARE (OR CUBE, ETC.) FACTORS WITHIN THE RADICAND. FOR

INSTANCE, [}] 48 CAN BE SIMPLIFIED BECAUSE 48 HAS A PERFECT SQUARE FACTOR OF 16:[F] 48 =[] (16 3) = 16 3=4F 3.
OPERATIONS WITH RADICALS, INCLUDING ADDITION, SUBTRACTION, MULTIPLICATION, AND DIVISION, REQUIRE CAREFUL

ATTENTION TO THE INDEX OF THE RADICAL AND THE PROPERTIES OF EXPONENTS.

PROPERTIES OF EXPONENTS

THE RULES OF EXPONENTS STREAMLINE CALCULATIONS WITH POWERS. KEY PROPERTIES INCLUDE:

e PRODUCT OF POWERS: XM XN = X" (M+N)

QUOTIENT OF POWERS: XM [ XN = x"(M-N)
® POWER OF A POWER: (x"*M)"*N = x"(MN)

® POWER OF A PRODUCT: (XY)"*N = X"N Y"N

® POWER OF A QUOTIENT: (x/Y)"N=x"N/ YN
o Zero ExPONENT: X0 = 1 (For x # 0)

o NEGATIVE EXPONENT: X (-N) = 1/ x”N



THESE PROPERTIES ARE ESSENTIAL FOR SIMPLIFYING EXPRESSIONS AND SOLVING EXPONENTIAL EQUATIONS.

RATIONAL EXPONENTS

RATIONAL EXPONENTS, SUCH AS X" (M/N), PROVIDE ANOTHER WAY TO EXPRESS RADICALS. THE EXPRESSION X" (M/N) IS
EQUIVALENT TO THE NTH ROOT OF X RAISED TO THE MTH POWER ("] (X”*M)) OR THE NTH ROOT OF X, ALL RAISED TO THE MTH
power ( ("] x)™M ). For ExaMPLE, 8"(2/3) cAN BE CALCULATED AS (°F] 8)"2=2"2=14, 0r %} (8"2) =3} 64 =4.
\UNDERSTANDING THIS CONNECTION ALLOWS FOR GREATER FLEXIBILITY IN MANIPULATING AND SOLVING PROBLEMS INVOLVING
BOTH RADICALS AND EXPONENTS.

QUADRATIC EQUATIONS AND FUNCTIONS: MASTERING THE PARABOLA

QUADRATIC EQUATIONS ARE SECOND-DEGREE POLYNOMIAL EQUATIONS, MEANING THE HIGHEST POWER OF THE VARIABLE IS TWO
(AXAQ +BX t+C= O) THEIR GRAPHS ARE PARABOLAS, WHICH HAVE APPLICATIONS IN PROJECTILE MOTION, OPTICS, AND
ENGINEERING. MASTERING THE METHODS TO SOLVE THESE EQUATIONS IS A SIGNIFICANT MILESTONE IN COLLEGE ALGEBRA.

METHODS FOR SOLVING QUADRATIC EQUATIONS

THERE ARE SEVERAL RELIABLE METHODS FOR SOLVING QUADRATIC EQUATIONS:

FACTORING: IF THE QUADRATIC CAN BE FACTORED, THIS IS OFTEN THE QUICKEST METHOD. FOR EXAMPLE, X" 2 - 65X + 6
= 0 FACTORS INTO (X - 2)(x - 3) = O, YIELDING SOLUTIONS X = 2 AND X = 3.

SQUARE RooT PrOPERTY: THIS IS USEFUL FOR EQUATIONS IN THE FORM (X - H)"2 = k.
o COMPLETING THE SQUARE: A SYSTEMATIC METHOD THAT TRANSFORMS THE EQUATION INTO THE FORM (X - H)"2 = k.

o QUADRATIC FORMULA: THE MOST UNIVERSAL METHOD, WHICH WORKS FOR ANY QUADRATIC EQUATION: X = [-B +
(8"2 - 4AC)] | 2A. THE DISCRIMINANT (B2 - 4AC) WITHIN THE FORMULA TELLS US THE NATURE OF THE SOLUTIONS
(TWO REAL, ONE REAL, OR TWO COMPLEX).

GRAPHING QUADRATIC FUNCTIONS

THE GRAPH OF A QUADRATIC FUNCTION, F(X) = AX"2 + BX + C, IS A PARABOLA. THE SIGN OF ‘A’ DETERMINES WHETHER THE
PARABOLA OPENS UPWARDS (A > 0, WITH A MINIMUM VERTEX) OR DOWNWARDS (A < O, WITH A MAXIMUM VERTEX). THE
VERTEX OF THE PARABOLA, LOCATED AT X = B / 2A, IS A KEY FEATURE. UNDERSTANDING HOW TRANSFORMATIONS (SHIFTS,
STRETCHES, REFLECTIONS) AFFECT THE BASIC ¥ = X2 GRAPH IS CRUCIAL FOR ACCURATELY SKETCHING AND INTERPRETING
QUADRATIC FUNCTIONS.

LOGARITHMIC AND EXPONENTIAL FUNCTIONS: UNVEILING GROWTH AND DECAY

EXPONENTIAL AND LOGARITHMIC FUNCTIONS ARE INTIMATELY RELATED, THEY ARE INVERSE FUNCTIONS OF EACH OTHER. THEY ARE
ESSENTIAL FOR MODELING PHENOMENA INVOLVING GROWTH AND DECAY, SUCH AS POPULATION CHANGES, RADIOACTIVE DATING,
AND COMPOUND INTEREST.



ExXPONENTIAL FUNCTIONS

AN EXPONENTIAL FUNCTION HAS THE FORM F(X) = A”X, WHERE ‘A’ IS A POSITIVE CONSTANT (THE BASE) NOT EQUAL TO 1.
THESE FUNCTIONS EXHIBIT RAPID GROWTH OR DECAY. FOR INSTANCE, F(X) = 2"X SHOWS DOUBLING AT EACH STEP, WHILE F(X)
= (1/2)"x sHowS HALVING. NATURAL EXPONENTIAL FUNCTIONS, USING EULER'S NUMBER ‘E” AS THE BASE (F(x) = E™X), ARE
PARTICULARLY PREVALENT IN CALCULUS AND SCIENTIFIC MODELING.

LoGARITHMIC FUNCTIONS

A LOGARITHMIC FUNCTION IS THE INVERSE OF AN EXPONENTIAL FUNCTION. |F Y = A”X, THEN X = LOG_A(Y). THE EXPRESSION
LoG_A(Y) AskS, “TO WHAT POWER MUST WE RAISE ‘A’ TO GET 'Y'P” KEY PROPERTIES INCLUDE:

e LOGARITHM OF A PRODUCT: LoG_A(MN) = LoG_A(M) + LoG_A(N)

e L OGARITHM OF A QUOTIENT: LoG_A(M/N) = Loc_A(M) - Loc_a(N)

e LOGARITHM OF A POWER: LOG_A(M"P) =P LoG_A(M)

o CHANGE OF BASE ForMULA: Loc_A(M) = Loc_B(M) / Loc_B(A) (USEFUL FOR CALCULATORS WHICH USUALLY ONLY

HAVE BASE- 10 AND BASE-E LOGS).

COMMONLY USED BASES ARE BASE- 10 (COMMON LOGARITHM, LOG(Y)) AND BASE-E (NATURAL LOGARITHM, LN(Y)).

SOLVING EXPONENTIAL AND LOGARITHMIC EQUATIONS

SOLVING EXPONENTIAL EQUATIONS OFTEN INVOLVES REWRITING BOTH SIDES WITH THE SAME BASE, OR USING LOGARITHMS TO
BRING THE EXPONENT DOWN. FOR LOGARITHMIC EQUATIONS, WE USE INVERSE OPERATIONS AND THE PROPERTIES OF LOGARITHMS
TO ISOLATE THE VARIABLE. FOR EXAMPLE, TO SOLVE LOG_2(x) + LoG_2(x-2) = 3, YOU WOULD FIRST COMBINE THE LOGS:
LoG_2(x(x-2)) = 3. THEN, CONVERT TO EXPONENTIAL FORM: X(Xx-2) = 23, LEADING TO A QUADRATIC EQUATION TO
SOLVE.

SYSTEMS OF EQUATIONS AND INEQUALITIES: FINDING COMMON GROUND

A SYSTEM OF EQUATIONS OR INEQUALITIES INVOLVES TWO OR MORE EQUATIONS OR INEQUALITIES THAT ARE CONSIDERED
SIMULTANEOUSLY. THE SOLUTION TO A SYSTEM IS THE SET OF VALUES THAT SATISFIES ALL CONDITIONS AT ONCE. THIS IS
FUNDAMENTAL IN MODELING REAL-WORLD SCENARIOS WHERE MULTIPLE CONSTRAINTS OR RELATIONSHIPS EXIST.

SOLVING SYSTEMS OF LINEAR EQUATIONS

W/E CAN SOLVE SYSTEMS OF LINEAR EQUATIONS USING SEVERAL METHODS:

e SUBSTITUTION METHOD: SOLVE ONE EQUATION FOR ONE VARIABLE AND SUBSTITUTE THAT EXPRESSION INTO THE OTHER
EQUATION.

e ELIMINATION METHOD: MULTIPLY ONE OR BOTH EQUATIONS BY CONSTANTS SO THAT THE COEFFICIENTS OF ONE
VARIABLE ARE OPPOSITES, THEN ADD THE EQUATIONS TO ELIMINATE THAT VARIABLE.



o GRAPHICAL METHOD: GRAPH BOTH EQUATIONS ON THE SAME COORDINATE PLANE. THE POINT OF INTERSECTION (IF ANY)
IS THE SOLUTION.

A SYSTEM CAN HAVE ONE SOLUTION (INTERSECTING LINES), NO SOLUTION (PARALLEL LINES), OR INFINITELY MANY SOLUTIONS
(COINCIDENT LINES).

SvysTeMs oF NoN-LINEAR EQUATIONS

SYSTEMS INVOLVING NON-LINEAR EQUATIONS, SUCH AS THOSE WITH QUADRATIC TERMS, CAN ALSO BE SOLVED USING
SUBSTITUTION OR ELIMINATION. HO\X/EVER/ THE RESULTING EQUATIONS MIGHT BE MORE COMPLEX, SOMETIMES REQUIRING
CAREFUL MANIPULATION TO FIND ALL POSSIBLE SOLUTIONS. |T'S ALSO COMMON TO HAVE MULTIPLE INTERSECTION POINTS FOR
NON-LINEAR SYSTEMS.

SOLVING SYSTEMS OF INEQUALITIES

\W/HEN SOLVING A SYSTEM OF INEQUALITIES, WE GRAPH THE BOUNDARY LINE FOR EACH INEQUALITY AND SHADE THE REGION THAT
SATISFIES IT. THE SOLUTION TO THE SYSTEM IS THE OVERLAPPING SHADED REGION, REPRESENTING ALL POINTS THAT SATISFY
ALL INEQUALITIES SIMULTANEOUSLY. THIS METHOD IS PARTICULARLY USEFUL FOR VISUALIZING FEASIBLE REGIONS IN
OPTIMIZATION PROBLEMS.

STRATEGIES FOR EFFECTIVE COLLEGE ALGEBRA REVIEW

APPROACHING A COLLEGE ALGEBRA REVIEW EFFECTIVELY CAN MAKE ALL THE DIFFERENCE IN YOUR UNDERSTANDING AND
CONFIDENCE. |T’S NOT JUST ABOUT MEMORIZING FORMULAS, BUT ABOUT DEVELOPING A DEEP CONCEPTUAL GRASP AND THE
ABILITY TO APPLY THAT KNOWLEDGE. START BY IDENTIFYING YOUR WEAK AREAS; DON’T WASTE TIME REVIEWING CONCEPTS
YOU ALREADY KNOW WELL.

ACTIVE LEARNING AND PRACTICE

PASSIVE READING WON’T CUT IT! THE MOST EFFECTIVE WAY TO REVIEW COLLEGE ALGEBRA IS THROUGH ACTIVE PRACTICE.

W/ ORK THROUGH AS MANY PROBLEMS AS POSSIBLE FROM YOUR TEXTBOOK, ONLINE RESOURCES, OR STUDY GUIDES. DON/T_JUST
LOOK AT THE ANSWERS, TRY TO SOLVE EACH PROBLEM COMPLETELY BEFORE CHECKING. \WHEN YOU GET STUCK, REVISIT THE
RELEVANT CONCEPTS AND TRY TO UNDERSTAND WHY YOU MADE A MISTAKE, NOT JUST THAT YOU MADE ONE. WRITING OUT
STEPS, DRAWING DIAGRAMS, AND EXPLAINING CONCEPTS IN YOUR OWN \WORDS ARE ALL POWERFUL ACTIVE LEARNING
TECHNIQUES.

UTILIZE RESOURCES AND SEEK HELP

DON’T HESITATE TO LEVERAGE ALL AVAILABLE RESOURCES. THIS INCLUDES YOUR TEXTBOOK, LECTURE NOTES, ONLINE
TUTORIALS (LIKE KHAN ACADEMY OR SPECIFIC COLLEGE ALGEBRA REVIEW SITES)I AND STUDY GROUPS. |F YOU'RE
CONSISTENTLY STRUGGLING WITH A PARTICULAR TOPIC, REACH OUT TO YOUR INSTRUCTOR, A TEACHING ASSISTANT, OR A
TUTOR. SOMETIMES, A FRESH PERSPECTIVE OR A DIFFERENT EXPLANATION CAN UNLOCK UNDERSTANDING. COLLABORATION WITH
PEERS CAN ALSO BE INVALUABLE, AS EXPLAINING CONCEPTS TO OTHERS SOLIDIFIES YOUR OWN KNOWLEDGE.



SIMULATE TesT CONDITIONS

AS YOUR REVIEW PROGRESSES, TRY TO SIMULATE TEST CONDITIONS. SET A TIMER AND WORK THROUGH PRACTICE EXAMS OR
SETS OF PROBLEMS WITHOUT INTERRUPTIONS OR NOTES. THIS WILL HELP YOU BUILD STAMINA, MANAGE YOUR TIME EFFECTIVELY
DURING AN ACTUAL EXAM, AND IDENTIFY ANY CONCEPTS YOU STILL NEED TO SHORE UP UNDER PRESSURE. REGULAR REVIEW,
CONSISTENT PRACTICE, AND A STRATEGIC APPROACH WILL TRANSFORM YOUR COLLEGE ALGEBRA KNOWLEDGE FROM A SOURCE
OF ANXIETY INTO A POWERFUL ASSET.

Q! WHAT ARE THE MOST CRUCIAL TOPICS TO FOCUS ON FOR A COLLEGE ALGEBRA REVIEW?

A: THE MOST CRUCIAL TOPICS GENERALLY INCLUDE: SOLVING LINEAR AND QUADRATIC EQUATIONS AND INEQUALITIES,
UNDERSTANDING FUNCTIONS (INCLUDING DOMAIN, RANGE, AND NOTATION), POLYNOMIAL AND RATIONAL EXPRESSIONS
(FACTORING, SIMPLIFICATION), RADICAL AND EXPONENTIAL EXPRESSIONS <PROPERTIES OF EXPONENTS, RATIONAL EXPONENTS),
AND AN INTRODUCTION TO LOGARITHMIC FUNCTIONS. SYSTEMS OF EQUATIONS ARE ALSO VERY IMPORTANT.

Q: How MUCH TIME SHOULD | DEDICATE TO MY COLLEGE ALGEBRA REVIEW?

A: THE TIME NEEDED VARIES GREATLY DEPENDING ON YOUR PRIOR KNOWLEDGE AND COMFORT LEVEL. A GOOD RULE OF THUMB IS
TO START EARLY, PERHAPS 2-4 WEEKS BEFORE YOUR EXAM, AND DEDICATE CONSISTENT, FOCUSED STUDY SESSIONS DAILY OR
EVERY OTHER DAY. AIM FOR QUALITY OVER QUANTITY; AN HOUR OF FOCUSED, ACTIVE PRACTICE IS MORE BENEFICIAL THAN
THREE HOURS OF PASSIVE READING.

Q: | STRUGGLE WITH WORD PROBLEMS IN ALGEBRA. WHAT'S THE BEST WAY TO IMPROVE?

A: FOrR WORD PROBLEMS, BREAK THEM DOWN STEP-BY-STEP. FIRST, READ THE PROBLEM CAREFULLY MULTIPLE TIMES TO
UNDERSTAND THE SCENARIO. IDENTIFY WHAT IS BEING ASKED FOR AND WHAT INFORMATION IS GIVEN. ASSIGN VARIABLES TO THE
UNKNOWN QUANTITIES. THEN, TRANSLATE THE WORDS INTO MATHEMATICAL EQUATIONS OR INEQUALITIES. FINALLY, SOLVE THE
EQUATION AND CHECK IF YOUR ANSWER MAKES SENSE IN THE CONTEXT OF THE ORIGINAL PROBLEM. PRACTICE IS KEY HERE!

Q! \WHAT’S THE DIFFERENCE BETWEEN AN EQUATION AND AN INEQUALITY IN ALGEBRA?

A: AN EQUATION USES AN EQUALS SIGN (:) TO STATE THAT TWO EXPRESSIONS HAVE THE SAME VALUE, MEANING THERE'S
TYPICALLY A SPECIFIC SOLUTION OR SET OF SOLUTIONS. AN INEQUALITY USES SYMBOLS LIKE <,>,<,0R 2 TO SHOW A

RELATIONSHIP OF COMPARISON BETWEEN TWO EXPRESSIONS, INDICATING A RANGE OF VALUES THAT SATISFY THE STATEMENT.

Q: How po | kNow IF I'M READY FOR A COLLEGE ALGEBRA TEST OR COURSEP

A: YOU'RE LIKELY READY IF YOU CAN CONFIDENTLY SOLVE PROBLEMS FROM ALL MAJOR TOPICS WITHOUT EXCESSIVE STRUGGLE,
UNDERSTAND THE UNDERLYING CONCEPTS RATHER THAN JUST MEMORIZING FORMULAS, AND CAN EXPLAIN THE SOLUTIONS TO
YOURSELF OR OTHERS. T AKING PRACTICE TESTS UNDER TIMED CONDITIONS AND SCORING WELL IS A STRONG INDICATOR OF
PREPAREDNESS.

Q: \WHAT ARE COMPLEX NUMBERS, AND WHY ARE THEY IMPORTANT IN COLLEGE ALGEBRA?

A: COMPLEX NUMBERS INVOLVE THE IMAGINARY UNIT III, WHERE | = (‘ 1 > THEY ARE ESSENTIAL BECAUSE THEY ALLOW US TO
FIND SOLUTIONS TO QUADRATIC EQUATIONS THAT HAVE NEGATIVE DISCRIMINANTS (BAQ -4ac< O) W/HILE THEY MIGHT SEEM
ABSTRACT, COMPLEX NUMBERS HAVE SIGNIFICANT APPLICATIONS IN FIELDS LIKE ELECTRICAL ENGINEERING, QUANTUM MECHANICS,
AND SIGNAL PROCESSING.

Q: WHAT IS THE FUNDAMENTAL THEOREM OF ALGEBRA, AND WHAT DOES IT MEAN?

A: THE FUNDAMENTAL THEOREM OF ALGEBRA STATES THAT EVERY NON-CONSTANT, SINGLE-VARIABLE POLYNOMIAL WITH
COMPLEX COEFFICIENTS HAS AT LEAST ONE COMPLEX ROOT. A MORE PRACTICAL IMPLICATION IS THAT A POLYNOMIAL OF
DEGREE ‘N’ HAS EXACTLY ‘N’ COMPLEX ROOTS (COUNTING MULTIPLICITY). THIS THEOREM GUARANTEES THAT ALL POLYNOMIAL
EQUATIONS HAVE SOLUTIONS WITHIN THE COMPLEX NUMBER SYSTEM.
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