COLLEGE ALGEBRA WORKSHEETS QUADRATIC EQUATIONS

COLLEGE ALGEBRA WORKSHEETS QUADRATIC EQUATIONS SERVE AS AN INDISPENSABLE TOOL FOR STUDENTS GRAPPLING WITH
THIS FUNDAMENTAL CONCEPT IN MATHEMATICS. QUADRATIC EQUATIONS, CHARACTERIZED BY THEIR HIGHEST POWER OF THE
VARIABLE BEING TWO (E.G., AxZ+Bx +c= O), APPEAR FREQUENTLY IN HIGHER-LEVEL MATH COURSES AND REAL-WORLD
APPLICATIONS, FROM PHYSICS TO ENGINEERING. THESE WORKSHEETS PROVIDE STRUCTURED PRACTICE, ALLOWING LEARNERS TO
SOLIDIFY THEIR UNDERSTANDING OF VARIOUS METHODS FOR SOLVING THEM, SUCH AS FACTORING, COMPLETING THE SQUARE, AND
THE QUADRATIC FORMULA. MASTERING THESE TECHNIQUES IS CRUCIAL FOR BUILDING A STRONG ALGEBRAIC FOUNDATION. THIS
COMPREHENSIVE GUIDE WILL DELVE INTO THE IMPORTANCE OF THESE PRACTICE MATERIALS, EXPLORE DIFFERENT TYPES OF
QUADRATIC EQUATION PROBLEMS COMMONLY FOUND ON WORKSHEETS, AND OFFER INSIGHTS INTO HOW STUDENTS CAN BEST
UTILIZE THEM FOR EFFECTIVE LEARNING AND IMPROVED ACADEMIC PERFORMANCE IN COLLEGE ALGEBRA.
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THE IMPORTANCE OF COLLEGE ALGEBRA W ORKSHEETS FOR (QUADRATIC
EQUATIONS

FOR MANY COLLEGE ALGEBRA STUDENTS, THE JOURNEY TO UNDERSTANDING QUADRATIC EQUATIONS CAN BE A CHALLENGING ONE.
IT's NOT JUST ABOUT MEMORIZING FORMULAS; IT'S ABOUT DEVELOPING AN INTUITIVE GRASP OF HOW THESE EQUATIONS
REPRESENT RELATIONSHIPS AND HOW TO MANIPULATE THEM TO FIND SOLUTIONS. THIS IS PRECISELY WHERE DEDICATED COLLEGE
ALGEBRA WORKSHEETS QUADRATIC EQUATIONS COME INTO PLAY. THESE METICULOUSLY DESIGNED RESOURCES OFFER A CRUCIAL
BRIDGE BETWEEN THEORETICAL KNOWLEDGE AND PRACTICAL APPLICATION. THEY PROVIDE THE REPETITION AND VARIED PROBLEM
SETS NECESSARY FOR TRUE COMPREHENSION AND SKILL DEVELOPMENT. W/ITHOUT CONSISTENT PRACTICE, EVEN THE MOST
BRILLIANT STUDENT CAN STRUGGLE TO RECALL METHODS UNDER PRESSURE OR APPLY THEM TO SLIGHTLY ALTERED PROBLEMS.

THINK OF THESE WORKSHEETS AS YOUR PERSONAL TRAINING GROUND.JUST AS AN ATHLETE WOULDN'T EXPECT TO WIN A
COMPETITION WITHOUT RIGOROUS TRAINING, A STUDENT SHOULDN'T EXPECT TO MASTER QUADRATIC EQUATIONS WITHOUT
AMPLE PRACTICE. EACH PROBLEM SOLVED ON A WORKSHEET REINFORCES THE STEPS INVOLVED, HIGHLIGHTS POTENTIAL PITFALLS,
AND BUILDS CONFIDENCE. THEY ARE DESIGNED TO INTRODUCE CONCEPTS INCREMENTALLY, STARTING WITH SIMPLER FORMS OF
QUADRATIC EQUATIONS AND GRADUALLY PROGRESSING TO MORE COMPLEX ONES. THIS SYSTEMATIC APPROACH ENSURES THAT
STUDENTS CAN BUILD UPON THEIR KNOWLEDGE BASE, SOLIDIFYING FOUNDATIONAL SKILLS BEFORE TACKLING MORE INTRICATE
CHALLENGES. THE VISUAL ASPECT OF WORKING THROUGH PROBLEMS ON PAPER ALSO AIDS IN MEMORY RETENTION AND DEEPER
UNDERSTANDING.

UNDERSTANDING QUADRATIC EQUATIONS: A REFRESHER

BEFORE DIVING INTO THE PRACTICE MATERIALS, IT'S ESSENTIAL TO HAVE A CLEAR UNDERSTANDING OF WHAT CONSTITUTES A
QUADRATIC EQUATION. AT ITS CORE, A QUADRATIC EQUATION IS A POLYNOMIAL EQUATION OF THE SECOND DEGREE. THIS
MEANS THE HIGHEST EXPONENT OF THE VARIABLE (USUALLY 'X’) IS 2. THE STANDARD FORM IS GENERALLY EXPRESSED AS AXZ2 +
Bx + ¢ =0, wHere ‘A’, ‘8", AND 'C’ ARE COEFFICIENTS (CONSTANTS), AND ‘A" CANNOT BE ZERO. IF ‘A’ WERE ZERO, THE X? TERM
WOULD VANISH, AND THE EQUATION WOULD BECOME LINEAR, NOT QUADRATIC. THE SOLUTIONS TO A QUADRATIC EQUATION
ARE ALSO KNOWN AS ITS ROOTS OR ZEROS, REPRESENTING THE VALUES OF ‘X’ THAT MAKE THE EQUATION TRUE.

THE GRAPH OF A QUADRATIC EQUATION IS A PARABOLA, A DISTINCTIVE U-SHAPED CURVE. THE ROOTS OF THE EQUATION
CORRESPOND TO THE POINTS WHERE THE PARABOLA INTERSECTS THE X-AXIS. UNDERSTANDING THIS GRAPHICAL REPRESENTATION
CAN PROVIDE VALUABLE INSIGHT INTO THE NATURE AND NUMBER OF SOLUTIONS. FOR INSTANCE, A PARABOLA THAT TOUCHES
THE X-AXIS AT ONE POINT HAS ONE REAL SOLUTION, WHILE ONE THAT CROSSES THE X~AXIS AT TWO DISTINCT POINTS HAS
TWO REAL SOLUTIONS. IF THE PARABOLA DOES NOT INTERSECT THE X-AXIS AT ALL, THE SOLUTIONS ARE COMPLEX NUMBERS.
THESE VISUAL AND CONCEPTUAL UNDERPINNINGS ARE OFTEN REINFORCED THROUGH THE PROBLEM SETS FOUND ON COLLEGE



ALGEBRA WORKSHEETS QUADRATIC EQUATIONS.

TyPes oF QUADRATIC EQUATIONS ENCOUNTERED IN W/ ORKSHEETS

COLLEGE ALGEBRA WORKSHEETS QUADRATIC EQUATIONS TYPICALLY PRESENT A RANGE OF EQUATION TYPES TO ENSURE
COMPREHENSIVE PRACTICE. THESE VARIATIONS TEST A STUDENT'S ABILITY TO RECOGNIZE DIFFERENT FORMS AND APPLY THE
MOST EFFICIENT SOLUTION METHOD. SOME COMMON TYPES INCLUDE:

e STANDARD FOrRM QUADRATICS (AX? + BX + € = 0): THESE ARE THE MOST COMMON AND STRAIGHTFORWARD. THEY
REQUIRE IDENTIFYING THE COEFFICIENTS A, B, AND C TO APPLY VARIOUS SOLVING TECHNIQUES.

e INcoMPLETE QUADRATICS (WHERE B=0 or c=0): EQUATIONS LIKE AX? + ¢ = 0 0rR AX2 + BX = O ARE SIMPLER TO
SOLVE. THE FORMER OFTEN INVOLVES ISOLATING THE X2 TERM AND TAKING A SQUARE ROOT, WHILE THE LATTER CAN BE
SOLVED BY FACTORING OUT AN ‘X’.

d QUADRATIC EQUATIONS REQUIRING SIMPLIFICATION: SOME PROBLEMS MAY PRESENT EQUATIONS THAT ARE NOT
INITIALLY IN STANDARD FORM, SUCH AS THOSE INVOLVING DISTRIBUTION, COMBINING LIKE TERMS, OR MOVING ALL TERMS
TO ONE SIDE. STUDENTS MUST FIRST SIMPLIFY THESE BEFORE APPLYING STANDARD METHODS.

d QUADRATIC W ORD PROBLEMS: THESE ARE PRACTICAL APPLICATIONS THAT REQUIRE TRANSLATING A REAL-WORLD
SCENARIO INTO A QUADRATIC EQUATION. SOLVING THESE INVOLVES SETTING UP THE EQUATION CORRECTLY AND THEN
FINDING ITS ROOTS, OFTEN INTERPRETING THE RESULTS IN THE CONTEXT OF THE PROBLEM.

L4 EQUATIONS WITH IMAGINARY OR COMPLEX SOLUTIONS: W/ ORKSHEETS WILL OFTEN INCLUDE PROBLEMS THAT RESULT IN
NON-REAL SOLUTIONS, REQUIRING STUDENTS TO WORK WITH THE IMAGINARY UNIT ‘I AND UNDERSTAND COMPLEX NUMBER
ARITHMETIC.

CoMMON METHODS FOR SOLVING QUADRATIC EQUATIONS ON \W ORKSHEETS

TO EFFECTIVELY TACKLE THE PROBLEMS ON COLLEGE ALGEBRA WORKSHEETS QUADRATIC EQUATIONS, STUDENTS NEED A SOLID
COMMAND OF SEVERAL SOLUTION METHODS. EACH METHOD HAS ITS STRENGTHS AND IS BEST SUITED FOR SPECIFIC TYPES OF
EQUATIONS.

FACTORING

FACTORING IS OFTEN THE QUICKEST METHOD WHEN IT'S APPLICABLE. |T INVOLVES REWRITING THE QUADRATIC EXPRESSION AS A
PRODUCT OF TWO LINEAR BINOMIALS. THE PRINCIPLE HERE IS THE ZERO PRODUCT PROPERTY: IF THE PRODUCT OF TWO FACTORS
IS ZERO, THEN AT LEAST ONE OF THE FACTORS MUST BE ZERO. THIS METHOD IS MOST EFFECTIVE WHEN THE COEFFICIENTS ARE
INTEGERS AND THE QUADRATIC CAN BE EASILY FACTORED. W ORKSHEETS OFTEN INCLUDE NUMEROUS EXAMPLES TO HONE THIS
SKILL, STARTING WITH SIMPLE TRINOMIALS AND PROGRESSING TO MORE COMPLEX ONES INVOLVING LARGER NUMBERS OR
NEGATIVE COEFFICIENTS.

COMPLETING THE SQUARE

COMPLETING THE SQUARE IS A POWERFUL TECHNIQUE THAT CAN BE USED TO SOLVE ANY QUADRATIC EQUATION, EVEN THOSE
THAT ARE NOT FACTORABLE OVER THE INTEGERS. THE PROCESS INVOLVES MANIPULATING THE EQUATION SO THAT ONE SIDE IS A
PERFECT SQUARE TRINOMIAL, WHICH CAN THEN BE EASILY FACTORED. THIS METHOD IS PARTICULARLY IMPORTANT AS IT FORMS
THE BASIS FOR DERIVING THE QUADRATIC FORMULA AND IS ESSENTIAL FOR UNDERSTANDING THE STANDARD FORM OF CONIC
SECTIONS. MANY WORKSHEETS WILL DEDICATE SECTIONS TO PRACTICING THIS METHOD STEP-BY-STEP.



THE QUADRATIC FORMULA

THE QUADRATIC FORMULA IS A UNIVERSAL SOLVER. DERIVED FROM THE METHOD OF COMPLETING THE SQUARE, IT PROVIDES A
DIRECT WAY TO FIND THE ROOTS OF ANY QUADRATIC EQUATION IN THE FORM Ax2 +Bx + ¢ = 0. THE FORMULA IS X = [‘B t
(82 - 4AC)] / 2A. WHILE IT ALWAYS WORKS, IT CAN SOMETIMES BE MORE COMPUTATIONALLY INTENSIVE THAN FACTORING IF
THE EQUATION IS EASILY FACTORABLE. HO\X/EVER/ IT IS INDISPENSABLE FOR EQUATIONS THAT ARE NOT FACTORABLE AND FOR
PROBLEMS INVOLVING COMPLEX ROOTS. EXTENSIVE PRACTICE WITH THE QUADRATIC FORMULA ON WORKSHEETS HELPS

STUDENTS BECOME ADEPT AT IDENTIFYING COEFFICIENTS AND PERFORMING THE CALCULATIONS ACCURATELY.

GRAPHING

W/HILE NOT ALWAYS A PRIMARY METHOD FOR FINDING EXACT SOLUTIONS IN COLLEGE ALGEBRA, GRAPHING OFFERS A VISUAL
UNDERSTANDING OF QUADRATIC EQUATIONS. PLOTTING THE PARABOLA Y = AX2 + BX + C ALLOWS STUDENTS TO SEE THE
ROOTS AS THE X-INTERCEPTS. W/ ORKSHEETS MIGHT INCLUDE PROBLEMS WHERE STUDENTS ARE ASKED TO SKETCH GRAPHS OR
ESTIMATE SOLUTIONS BASED ON GRAPHICAL REPRESENTATIONS, REINFORCING THE CONNECTION BETWEEN THE ALGEBRAIC AND
GEOMETRIC INTERPRETATIONS OF QUADRATIC EQUATIONS.

STRATEGIES FOR MAXIMIZING LEARNING WITH QUADRATIC EQUATION
W/ ORKSHEETS

SIMPLY WORKING THROUGH PROBLEMS ISN'T ALWAYS ENOUGH. TO TRULY MAXIMIZE THE LEARNING EXPERIENCE FROM COLLEGE
ALGEBRA WORKSHEETS QUADRATIC EQUATIONS, A STRATEGIC APPROACH IS KEY. FIRST, ENSURE YOU UNDERSTAND THE
UNDERLYING CONCEPT FOR EACH TYPE OF PROBLEM BEFORE ATTEMPTING IT. DONITJUST_JUMP INTO CALCULATIONS;, TAKE A
MOMENT TO REVIEW THE METHOD. IT'S ALSO BENEFICIAL TO WORK THROUGH EXAMPLES PROVIDED IN YOUR TEXTBOOK OR
LECTURE NOTES SIDE-BY-SIDE WITH THE WORKSHEET PROBLEMS.

ANOTHER CRUCIAL STRATEGY IS TO ACTIVELY CHECK YOUR ANSWERS. MANY WORKSHEETS PROVIDE ANSWER KEYS, BUT IT's
IMPORTANT TO DO MORE THAN JUST SEE IF YOUR FINAL NUMBER MATCHES. SUBSTITUTE YOUR SOLUTIONS BACK INTO THE
ORIGINAL EQUATION TO VERIFY THEY MAKE IT TRUE. THIS STEP CATCHES ERRORS IN CALCULATION OR APPLICATION OF THE
METHOD. IF YOU CONSISTENTLY MAKE THE SAME MISTAKE, IDENTIFY IT AND FOCUS ON THAT SPECIFIC WEAKNESS. DoN'T BE
AFRAID TO REWORK PROBLEMS YOU INITIALLY GOT WRONG UNTIL YOU ACHIEVE PROFICIENCY. MOREOVER, CONSIDER W ORKING
WITH A STUDY PARTNER; EXPLAINING CONCEPTS AND SOLUTIONS TO EACH OTHER CAN SOLIDIFY YOUR OWN UNDERSTANDING
AND REVEAL DIFFERENT APPROACHES TO PROBLEM-SOLVING.

FINALLY/ PACE YOURSELF. TRYING TO COMPLETE AN ENTIRE WORKSHEET IN ONE SITTING CAN LEAD TO BURNOUT AND REDUCED
EFFECTIVENESS. BREAK DOWN THE WORKSHEET INTO SMALLER, MANAGEABLE SECTIONS. FoCUS ON MASTERING ONE OR TWO
METHODS PER STUDY SESSION. CONSISTENT, FOCUSED PRACTICE OVER TIME IS FAR MORE EFFECTIVE THAN CRAMMING. REMEMBER,
THE GOAL IS NOT JUST TO FINISH THE WORKSHEET, BUT TO TRULY INTERNALIZE THE CONCEPTS AND DEVELOP PROBLEM-SOLVING
SKILLS THAT WILL SERVE YOU IN FUTURE MATHEMATICAL ENDEAVORS.

ADVANCED QUADRATIC EQUATION CONCEPTS ON \W ORKSHEETS

AS STUDENTS PROGRESS IN COLLEGE ALGEBRA, THE COMPLEXITY OF QUADRATIC EQUATION PROBLEMS ON \WORKSHEETS OFTEN
INCREASES. BEYOND THE BASIC SOLVING TECHNIQUES, THESE ADVANCED PROBLEMS MIGHT INTRODUCE CONCEPTS THAT REQUIRE
A DEEPER UNDERSTANDING OF THE RELATIONSHIPS BETWEEN COEFFICIENTS, ROOTS, AND GRAPHICAL PROPERTIES.

ONE SUCH CONCEPT IS THE DISCRIMINANT, THE PART OF THE QUADRATIC FORMULA UNDER THE SQUARE ROOT: 82 - 4ac.

W/ ORKSHEETS OFTEN INCLUDE PROBLEMS THAT ASK STUDENTS TO DETERMINE THE NATURE OF THE ROOTS (T\X/O DISTINCT REAL
ROOTS, ONE REPEATED REAL ROOT, OR TWO COMPLEX CONJUGATE ROOTS) BASED SOLELY ON THE VALUE OF THE DISCRIMINANT.
THIS SKILL IS CRUCIAL FOR PREDICTING THE TYPE OF SOLUTION WITHOUT FULLY SOLVING THE EQUATION.

FURTHERMOREI YOU MIGHT ENCOUNTER PROBLEMS INVOLVING THE SUM AND PRODUCT OF ROOTS. FOR A QUADRATIC EQUATION
AxZ+Bx +cC= O, THE SUM OF THE ROOTS IS 'B/A, AND THE PRODUCT OF THE ROOTS IS C/A. X/ ORKSHEETS CAN TEST THIS
BY ASKING STUDENTS TO FIND A QUADRATIC EQUATION GIVEN ITS ROOTS OR TO FIND ONE OF THE ROOTS IF THE OTHER IS
KNOWN. THIS DEMONSTRATES A MORE ABSTRACT UNDERSTANDING OF QUADRATIC EQUATIONS BEYOND MERE CALCULATION.

FINALLY/ PROBLEMS INVOLVING SYSTEMS OF EQUATIONS WHERE ONE OR MORE EQUATIONS ARE QUADRATIC, OR EQUATIONS



THAT CAN BE TRANSFORMED INTO QUADRATIC FORM (LIKE THOSE WITH FRACTIONAL EXPONENTS OR DISGUISED QUADRATICS),

ARE COMMON. THESE REQUIRE STUDENTS TO COMBINE MULTIPLE ALGEBRAIC TECHNIQUES, REINFORCING THE INTERCONNECTEDNESS
OF VARIOUS MATHEMATICAL CONCEPTS. MASTERING THESE ADVANCED TOPICS ON COLLEGE ALGEBRA WORKSHEETS QUADRATIC
EQUATIONS IS A STRONG INDICATOR OF READINESS FOR MORE CHALLENGING CALCULUS AND DIFFERENTIAL EQUATIONS COURSES.

FREQUENTLY ASKED QUESTIONS

QI \WHAT IS THE PRIMARY PURPOSE OF COLLEGE ALGEBRA WORKSHEETS FOCUSED ON
QUADRATIC EQUATIONS?

A: THE PRIMARY PURPOSE IS TO PROVIDE STUDENTS WITH EXTENSIVE PRACTICE IN IDENTIFYING, MANIPULATING, AND SOLVING
QUADRATIC EQUATIONS USING VARIOUS METHODS, THEREBY BUILDING A STRONG FOUNDATION IN ALGEBRAIC PROBLEM-SOLVING
SKILLS ESSENTIAL FOR HIGHER MATHEMATICS.

QI How DO FACTORING AND THE QUADRATIC FORMULA DIFFER IN THEIR APPLICATION
TO SOLVING QUADRATIC EQUATIONS?

A: FACTORING IS A MORE DIRECT METHOD THAT WORKS BEST FOR EASILY FACTORABLE EQUATIONS, WHILE THE QUADRATIC
FORMULA IS A UNIVERSAL METHOD THAT CAN SOLVE ANY QUADRATIC EQUATION, REGARDLESS OF ITS FACTORABILITY, AND IS
PARTICULARLY USEFUL FOR EQUATIONS WITH IRRATIONAL OR COMPLEX ROOTS.

QZ \/HEN IS COMPLETING THE SQUARE A PREFERRED METHOD FOR SOLVING QUADRATIC
EQUATIONS COMPARED TO THE QUADRATIC FORMULA?

A: COMPLETING THE SQUARE IS OFTEN PREFERRED WHEN THE COEFFICIENT OF THE %2 TERM IS 1 AND THE COEFFICIENT OF THE X
TERM IS AN EVEN NUMBER, AS IT CAN BE A MORE STREAMLINED PROCESS IN THESE SPECIFIC CASES AND IS FUNDAMENTAL TO
UNDERSTANDING THE DERIVATION OF THE QUADRATIC FORMULA AND OTHER MATHEMATICAL CONCEPTS.

QI CAN COLLEGE ALGEBRA WORKSHEETS HELP IN UNDERSTANDING THE GRAPHICAL
REPRESENTATION OF QUADRATIC EQUATIONS?

A: YES/ MANY WORKSHEETS INTEGRATE QUESTIONS THAT REQUIRE SKETCHING PARABOLAS, IDENTIFYING KEY FEATURES LIKE THE
VERTEX AND AXIS OF SYMMETRY, OR ESTIMATING ROOTS FROM A GRAPH, THUS REINFORCING THE VISUAL INTERPRETATION OF
QUADRATIC EQUATIONS.

Q: WHAT ARE “INCOMPLETE QUADRATICS” AND HOW ARE THEY TYPICALLY SOLVED ON
WORKSHEETS?

A: INCOMPLETE QUADRATICS ARE QUADRATIC EQUATIONS WHERE EITHER THE ‘8" OR 'C’ TERM (OR BOTH, EXCLUDING ‘A”) IS
7erO. EQUATIONS OF THE FORM AX? + C = O ARE USUALLY SOLVED BY ISOLATING X? AND TAKING THE SQUARE ROOT, WHILE
Ax2 + BX = O ARE SOLVED BY FACTORING OUT ‘X’.

Q: WHAT IS THE SIGNIFICANCE OF THE DISCRIMINANT (B2 - 4AC) IN SOLVING
QUADRATIC EQUATIONS?

A: THE DISCRIMINANT TELLS US ABOUT THE NATURE OF THE ROOTS OF A QUADRATIC EQUATION WITHOUT SOLVING IT. IF IT's
POSITIVE, THERE ARE TWO DISTINCT REAL ROOTS; IF IT's ZERO, THERE IS ONE REPEATED REAL ROOT, AND IF IT's NEGATIVE,
THERE ARE TWO COMPLEX CONJUGATE ROOTS.



QZ How CAN STUDENTS EFFECTIVELY CHECK THEIR ANSWERS WHEN WORKING ON
COLLEGE ALGEBRA QUADRATIC EQUATION WORKSHEETS?

A: THE MOST EFFECTIVE WAY TO CHECK ANSWERS IS TO SUBSTITUTE THE CALCULATED ROOT(S) BACK INTO THE ORIGINAL
QUADRATIC EQUATION. |F BOTH SIDES OF THE EQUATION ARE EQUAL, THE SOLUTION IS CORRECT.

Q: \WHAT ARE SOME ADVANCED CONCEPTS RELATED TO QUADRATIC EQUATIONS THAT
MIGHT APPEAR ON COLLEGE ALGEBRA WORKSHEETS?

A: ADVANCED CONCEPTS INCLUDE FINDING THE SUM AND PRODUCT OF ROOTS, DETERMINING THE NATURE OF ROOTS USING THE
DISCRIMINANT, SOLVING SYSTEMS OF QUADRATIC EQUATIONS, AND SOLVING EQUATIONS THAT CAN BE TRANSFORMED INTO
QUADRATIC FORM.

Q: Is IT BENEFICIAL TO WORK THROUGH DIFFICULT QUADRATIC EQUATION PROBLEMS
MULTIPLE TIMES?

A: ABSOLUTELY. REWORKING PROBLEMS, ESPECIALLY THOSE INITIALLY ANSWERED INCORRECTLY/, IS CRUCIAL FOR SOLIDIFYING
UNDERSTANDING, IDENTIFYING PERSISTENT ERRORS, AND BUILDING CONFIDENCE IN APPLYING THE SOLUTION METHODS.
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