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3. SiMPLIFY THe ExPressioN AND FIND ITs VALUE WHEN A = 6, B=3.2A2 + B2 + 1 A2

INTRODUCTION

MATHEMATICS IS A FUNDAMENTAL SUBJECT THAT PLAYS A CRUCIAL ROLE IN VARIOUS FIELDS SUCH AS ENGINEERING, COMPUTER
SCIENCE, ECONOMICS, AND EVERYDAY PROBLEM-SOLVING. ONE OF THE CORE COMPONENTS OF MATHEMATICS IS ALGEBRA, WHICH
INVOLVES MANIPULATING ALGEBRAIC EXPRESSIONS TO SIMPLIFY THEM AND FIND THEIR VALUES FOR GIVEN VARIABLES.
SIMPLIFYING ALGEBRAIC EXPRESSIONS NOT ONLY ENHANCES OUR UNDERSTANDING OF THE RELATIONSHIPS BETWEEN VARIABLES
BUT ALSO IMPROVES PROBLEM~SOLVING EFFICIENCY.

IN THIS ARTICLE, WE WILL FOCUS ON A SPECIFIC ALGEBRAIC EXPRESSION: 2A2+ 8%+ 1 A% OUR GOAL IS TO SIMPLIFY THIS
EXPRESSION AND THEN EVALUATE ITS VALUE WHEN THE VARIABLES A AND B ARE ASSIGNED SPECIFIC VALUES, NAMELY A=5

AND B = 3. UNDERSTANDING HOW TO APPROACH SUCH PROBLEMS STEP-BY-STEP IS ESSENTIAL FOR MASTERING ALGEBRAIC
MANIPULATIONS AND APPLYING THESE SKILLS TO MORE COMPLEX MATHEMATICAL SCENARIOS.

(UNDERSTANDING THE EXPRESSION

BEFORE DIVING INTO SIMPLIFICATION AND CALCULATION, IT'S IMPORTANT TO UNDERSTAND THE COMPONENTS OF THE GIVEN
EXPRESSION:

ExPressioN: 242 + 8% + 1 A2

KEY POINTS:

- THE VARIABLES INVOLVED ARE A AND B.

- THE EXPRESSION CONTAINS TERMS WITH POWERS: AZ AND B2

- THERE ARE COEFFICIENTS MULTIPLYING THESE TERMS: 2 AND | (THOUGH WRITTEN AS 1 A2, WHICH SIMPLIFIES TO Az).
- THERE IS AN ADDITION OF ALL TERMS.

CLARIFYING THE EXPRESSION

THE ORIGINAL EXPRESSION SEEMS TO HAVE A SLIGHT AMBIGUITY IN NOTATION. LET'S ANALYZE IT CAREFULLY:
ORIGINAL EXPRESSION: 2A2 + B2 + 1 A2

POSSIBLE INTERPRETATIONS:

- 2A2 COULD MEAN 2 A 2, OR MORE LIKELY, 2A%.

- B2 couLp Bt 8% (ASSUMING VARIABLE NAMES ARE LOWERCASE FOR VARIABLES), OR POSSIBLY B 2.

-1 A2 1sLikeLy 1 A2 (ASSUMING A IS A).

ASSUMPTION:
GIVEN THE CONTEXT AND STANDARD ALGEBRAIC NOTATION, THE EXPRESSION PROBABLY INTENDS TO BE:

2a% + B2 + A%
WHICH SIMPLIFIES TO:

2a% + B2 + A%



ALTERNATIVELY, IF THE EXPRESSION IS 2A% + 82 + 1 A% THEN IT BECOMES:
2A% + 82 + A2
WHICH SIMPLIFIES FURTHER.

NoTE:
SINCE VARIABLES ARE OFTEN DENOTED IN LOWERCASE, AND CONSIDERING THE CONTEXT, THE EXPRESSION PROBABLY IS:

2a%7 +8% + A2

STEP-BY-STEP SIMPLIFICATION

LET'S PROCEED UNDER THE ASSUMPTION THAT THE EXPRESSION IS:

2A% + 82 + A2

Step 1: COMBINE LIKE TERMS

- THE TERMS 2A2 AND A2 ARE LIKE TERMS BECAUSE THEY BOTH CONTAIN AZ.
- ADDING THESE:

2A% + A2 = 3A2

STEP 2: REWRITE THE SIMPLIFIED EXPRESSION

So, THE ENTIRE EXPRESSION SIMPLIFIES TO:

3A% + 82

CALCULATING THE VALUE WHEN A =5, B=3

Now THAT THE EXPRESSION HAS BEEN SIMPLIFIED TO 3AZ + B2/ WE CAN SUBSTITUTE THE GIVEN VALUES:

-B=3

STeP 1: SUBSTITUTE THE VALUES INTO THE SIMPLIFIED EXPRESSION
3A2 + g2 BECOMES:

3(56)2+(3)?

STep 2: CALCULATE THE SQUARES

-(5)2=25
-(3)2=9

STep 3: PERFORM THE MULTIPLICATIONS AND ADDITION

-325=75
- ADDING 9: 75+ 9 =84



FINAL RESULT

THE VALUE OF THE EXPRESSION 3A%2 + 82 WHEN A = 5 AND B = 3 IS 84.

ADDITIONAL TIPS FOR SIMPLIFYING ALGEBRAIC EXPRESSIONS

UNDERSTANDING AND SIMPLIFYING ALGEBRAIC EXPRESSIONS IS A FOUNDATIONAL SKILL THAT ENHANCES PROBLEM-SOLVING
EFFICIENCY. HERE ARE SOME USEFUL TIPS:

1. Recoanize Like TeErRMS

- LIKE TERMS HAVE THE SAME VARIABLES RAISED TO THE SAME POWERS.
- COMBINE THEM BY ADDITION OR SUBTRACTION TO SIMPLIFY THE EXPRESSION.

2.PaY ATTENTION TO COEFFICIENTS

- COEFFICIENTS ARE NUMERICAL FACTORS MULTIPLYING VARIABLES.
- USE DISTRIBUTIVE PROPERTY TO EXPAND EXPRESSIONS IF NECESSARY.

3. Use PropPErR NOTATION

- ENSURE CLARITY IN NOTATION, E.G., A? INSTEAD OF A2.
- PARENTHESES CAN CLARIFY TERMS AND ORDER OF OPERATIONS.

4. ALwAYs SuesTITUTE CAREFULLY

- WHEN SUBSTITUTING VALUES, REPLACE VARIABLES WITH THEIR NUMERICAL EQUIVALENTS.
- FOLLOW THE ORDER OF OPERATIONS: PARENTHESES, EXPONENTS, MULTIPLICATION/DIVISION, ADDITION/SUBTRACTION.

CoMMON MISTAKES To AvoID
- MISREADING NOTATION: CONFUSING A2 WITH A X 2 INSTEAD OF AZ.

- |GNORING LIKE TERMS: FAILING TO COMBINE SIMILAR TERMS FOR SIMPLIFICATION.
- INCORRECT SUBSTITUTION: MIXING UP VARIABLE VALUES OR MISPLACING PARENTHESES.

APPLICATIONS OF SIMPLIFYING EXPRESSIONS

MASTERING THE ART OF SIMPLIFYING ALGEBRAIC EXPRESSIONS HAS NUMEROUS PRACTICAL APPLICATIONS:

- SOLVING EQUATIONS: SIMPLIFIED EXPRESSIONS MAKE SOLVING FOR VARIABLES EASIER.

- CALCULATING AREAS AND VOLUMES: IN GEOMETRY, EXPRESSIONS OFTEN INVOLVE VARIABLES THAT NEED TO BE SIMPLIFIED.

- FINANCIAL CALCULATIONS: SIMPLIFYING FORMULAS HELPS IN COMPUTING INTERESTS, INVESTMENTS, ETC.
- SCIENCE AND ENGINEERING: EXPRESSIONS REPRESENTING PHYSICAL QUANTITIES CAN BE SIMPLIFIED FOR ANALYSIS.

CONCLUSION
IN CONCLUSION, THE PROCESS OF SIMPLIFYING ALGEBRAIC EXPRESSIONS INVOLVES RECOGNIZING LIKE TERMS, COMBINING THEM
APPROPRIATELY, AND CAREFULLY SUBSTITUTING KNOWN VARIABLE VALUES. FOR THE EXPRESSION 2A% + B2 + A2, THE

SIMPLIFICATION LEADS TO 3AZ + 8%, WHICH, WHEN EVALUATED AT A = 5 AND B = 3, YIELDS THE FINAL VALUE OF 84.

(UNDERST ANDING THESE FUNDAMENTAL TECHNIQUES ENHANCES YOUR ALGEBRAIC SKILLS AND PREPARES YOU FOR TACKLING MORE



COMPLEX MATHEMATICAL PROBLEMS. KEEP PRACTICING BY WORKING WITH DIFFERENT EXPRESSIONS, AND YOU'LL DEVELOP
CONFIDENCE AND PROFICIENCY IN ALGEBRAIC MANIPULATION, ESSENTIAL FOR ACADEMIC SUCCESS AND REAL-WORLD
APPLICATIONS.

SUMMARY

- THE ORIGINAL EXPRESSION: 2A% + B2 + A2
- SIMPLIFIED TO: 3A2 + B?

- SUBSTITUTING A = 5 AND B = 3 GIVES:
3(5)2+(3)2=75+9=84

- THE FINAL ANSWER: 84

BY MASTERING SUCH STEPS, YOU BUILD A STRONG FOUNDATION IN ALGEBRA THAT IS VITAL FOR ADVANCED MATHEMATICS AND
PRACTICAL PROBLEM~-SOLVING.

FREQUENTLY ASkeD QUESTIONS

\W/HAT IS THE SIMPLIFIED FORM OF THE EXPRESSION 2AA2 + BAQ + 1 wHEN A = 5§ AND
B=3°
THE SIMPLIFIED EXPRESSION IS 2(5)"2 + (3)"2+ 1=2(25)+ 9+ 1=50+9 + 1= 60.

How DO YOU EVALUATE THE EXPRESSION 2A"2 + B”2 + 1 FOR GIVEN VALUES A = 5
AND B = 3?

SUBSTITUTE A = 5 AND B = 3 INTO THE EXPRESSION: 2(5)"2 + (3)"2 + 1, THEN coMPUTE: 2(25) + 9+ 1 =50+ 9 + 1
= 60.

\WHAT IS THE VALUE oF 2A"2 + 8”2+ 1 WHENA =5 ANDB = 3?

THE VALUE IS 60.

CAN YOU SIMPLIFY THE EXPRESSION 2A™2 +8*2+ 1 WITHA =5 ANDB = 3?

YES, SIMPLIFYING YIELDS 60.

Is THE EXPRESSION 2A"2 + B”2 + 1 LINEAR OR QUADRATIC IN NATURE?

[T IS A QUADRATIC EXPRESSION BECAUSE OF THE SQUARED TERMS A2 AND B™2.

WHAT STEPS ARE INVOLVED IN CALCULATING 2A"2 + B”2 + 1 FOR SPECIFIC VALUES?

FIRST, SUBSTITUTE THE VALUES A = 5 AND B = 3 INTO THE EXPRESSION, THEN EVALUATE EACH TERM: 2(5)"2 + (3)"2 + 1,
AND SUM THEM UP.

How DOES CHANGING THE VALUES OF A AND B AFFECT THE VALUE OF THE EXPRESSION



2A™2 +8%2+ 1?

INCREASING A OR B INCREASES THE VALUE OF THE EXPRESSION, SINCE BOTH A2 AND 8™ 2 ARE POSITIVE AND MULTIPLIED OR
ADDED ACCORDINGLY.

WHAT IS THE IMPORTANCE OF SIMPLIFYING EXPRESSIONS LIKE 2A™2 + 8”2 + 1?

SIMPLIFYING HELPS IN QUICKLY EVALUATING THE EXPRESSION FOR GIVEN VALUES AND UNDERSTANDING ITS ALGEBRAIC
STRUCTURE.

DOES THE EXPRESSION 2A"2 + B2 + 1 HAVE ANY SPECIAL PROPERTIES WHEN A = 5
AND B = 3?

YES, WITH THESE VALUES, THE EXPRESSION EVALUATES TO A SPECIFIC NUMERICAL VALUE, WHICH IS ()0, REPRESENTING ITS
EVALUATED RESULT.

\WHAT IS THE GENERAL FORM OF THE EXPRESSION 2A"2 + 8”2 + 1, AND HOW IS IT
USEFUL?

THE GENERAL FORM INVOLVES QUADRATIC TERMS IN A AND B, AND IT'S USEFUL IN PROBLEMS INVOLVING QUADRATIC
RELATIONSHIPS AND GEOMETRIC INTERPRETATIONS.

ADDITIONAL RESOURCES

SIMPLIFY THE ExPRESSION AND FIND ITS VALUE WHEN A =5, B =3

INTRODUCTION

MATHEMATICS OFTEN SERVES AS THE BACKBONE FOR UNDERSTANDING COMPLEX CONCEPTS ACROSS VARIOUS DISCIPLINES, FROM
ENGINEERING TO ECONOMICS. ONE FUNDAMENTAL SKILL WITHIN MATHEMATICS IS THE SIMPLIFICATION OF ALGEBRAIC EXPRESSIONS,
WHICH ALLOWS FOR EASIER COMPUTATION AND CLEARER UNDERSTANDING OF RELATIONSHIPS BETWEEN VARIABLES. IN THIS
ARTICLE, WE WILL DELVE INTO A SPECIFIC ALGEBRAIC EXPRESSION, SIMPLIFY IT SYSTEMATICALLY, AND EVALUATE ITS VALUE
GIVEN PARTICULAR VALUES FOR VARIABLES A AND B.

THIS PROCESS NOT ONLY SHARPENS ALGEBRAIC MANIPULATION SKILLS BUT ALSO EXEMPLIFIES THE IMPORTANCE OF ATTENTION
TO DETAIL IN MATHEMATICAL PROBLEM-SOLVING. THE EXPRESSION IN FOCUS IS:

2a%2+ B2+ 1 A?

THE GOAL IS TO CLARIFY THE STRUCTURE OF THIS EXPRESSION, SIMPLIFY IT INTO ITS MOST CONCISE FORM, AND COMPUTE ITS
NUMERICAL VALUE WHEN A = 5 AND B = 3.

(UNDERSTANDING THE EXPRESSION
BEFORE PROCEEDING WITH SIMPLIFICATION, IT IS CRUCIAL TO INTERPRET THE EXPRESSION CORRECTLY. THE GIVEN EXPRESSION IS:
2a2+B2+ 1 A?

AT FIRST GLANCE, THE NOTATION MAY SEEM AMBIGUOUS, ESPECIALLY CONCERNING THE PLACEMENT OF VARIABLES AND
CONSTANTS. THE KEY POINTS TO CONSIDER ARE:



- THE VARIABLE A APPEARS TWICE (ONCE AS AZ), AND A APPEARS ONCE AS AZ.

- THe TErM 1 AZ IS LIKELY INTENDED AS AZ MULTIPLIED BY 1, WHICH SIMPLIFIES TO AZ.

- THE LOWERCASE A AND UPPERCASE A ARE PRESUMED TO BE THE SAME VARIABLE BUT WRITTEN IN DIFFERENT CASES; HOWEVER,
IN ALGEBRA, CASE SENSITIVITY DISTINGUISHES VARIABLES. TO AVOID CONFUSION, WE SHALL ASSUME THAT:

- A IS THE SAME AS A/ AND THE NOTATION IS INCONSISTENT.
- ALTERNATIVELY, IF A AND A ARE DIFFERENT VARIABLES, THEN THE EXPRESSION INVOLVES BOTH.

GIVEN THE CONTEXT AND THE COMMON CONVENTIONS, IT IS MOST PROBABLE THAT A AND A ARE THE SAME VARIABLE, WITH A
TYPOGRAPHICAL INCONSISTENCY.

THUS, THE EXPRESSION CAN BE REWRITTEN FOR CLARITY AS:
2A% + B2+ 1xA?
WHICH SIMPLIFIES TO:

(2A% + A%) + B?

STep 1: CLARIFY AND REWRITE THE EXPRESSION
COMBINING LIKE TERMS:

- 2A% + A% = 3A2

THEREFORE, THE SIMPLIFIED ALGEBRAIC EXPRESSION IS:

3A% + B?

STeEP 2: FINAL SIMPLIFIED FORM
THE KEY TAKEAWAY IS THAT THE ORIGINAL EXPRESSION SIMPLIFIES NEATLY TO:
3A2% + B?

THIS FORM IS MORE MANAGEABLE FOR EVALUATION AND ILLUSTRATES THE IMPORTANCE OF CAREFUL INTERPRETATION OF
ALGEBRAIC EXPRESSIONS, ESPECIALLY WHEN NOTATION VARIES.

NUMERICAL EvVALUATION WHEN A =5 ANDB =3

HAVING SIMPLIFIED THE EXPRESSION, THE NEXT STEP IS TO COMPUTE ITS VALUE FOR THE GIVEN SPECIFIC VALUES:

STeEP 3: SUBSTITUTING THE V ALUES
CALCULATE EACH COMPONENT:

- A2=5%=25
-B2=32=9



PLUGGING THESE INTO THE SIMPLIFIED EXPRESSION:

3A2+B2=3x25+9=75+9=84

FINAL RESULT:

\WHEN A = 5 AND B = 3, THE VALUE OF THE EXPRESSION 2A% + B2+ 1 A% s 84.

DEEPER INSIGHTS: THE SIGNIFICANCE OF PROPER NOTATION AND SIMPLIFICATION

THIS EXERCISE UNDERSCORES SEVERAL CRITICAL ASPECTS OF ALGEBRAIC PROBLEM-SOLVING:

1. THE IMPORTANCE OF CLEAR NOTATION

MATHEMATICAL EXPRESSIONS DEPEND HEAVILY ON PRECISE NOTATION. AMBIGUITIES—SUCH AS WHETHER A AND A ARE THE
SAME VARIABLE OR DIFFERENT—CAN LEAD TO MISINTERPRETATIONS. W/HEN READING OR WRITING ALGEBRAIC EXPRESSIONS,
CONSISTENCY IN VARIABLE NOTATION IS PARAMOUNT.

2. SYSTEMATIC SIMPLIFICATION

BREAKING DOWN COMPLEX EXPRESSIONS INTO MANAGEABLE PARTS ALLOWS FOR STRAIGHTFORWARD EVALUATION. RECOGNIZING
LIKE TERMS, APPLYING BASIC ALGEBRA RULES (LIKE COMBINING LIKE TERMS), AND FACTORING WHERE APPLICABLE ARE ESSENTIAL
SKILLS.

3. APPLICATION OF SUBSTITUTION

ONCE SIMPLIFIED, SUBSTITUTING SPECIFIC VALUES BECOMES A MATTER OF STRAIGHTFORW ARD CALCULATION. THIS PROCESS IS
FUNDAMENTAL IN APPLICATIONS LIKE PROBLEM~SOLVING IN PHYSICS, ENGINEERING, AND COMPUTER SCIENCE.

4. CriTICAL REVIEW AND VALIDATION

IT IS VITAL TO DOUBLE-CHECK EACH STEP—BOTH DURING SIMPLIFICATION AND SUBSTITUTION—TO ENSURE ACCURACY. SMALL
MISTAKES IN INTERPRETATION OR ARITHMETIC CAN SIGNIFICANTLY ALTER THE OUTCOME.

BrROADER IMPLICATIONS AND EDUCATIONAL V ALUE

THE PROCESS EXEMPLIFIED HERE EXTENDS BEYOND THIS SPECIFIC PROBLEM. |T HIGHLIGHTS TRANSFERABLE SKILLS:
- ATTENTION TO DETAIL: ENSURING NOTATION IS UNDERSTOOD CORRECTLY.

- LOGICAL REASONING: APPLYING ALGEBRAIC LAWS SYSTEMATICALLY.

- MATHEMATICAL LITERACY: INTERPRETING AND MANIPULATING EXPRESSIONS ACCURATELY.

THESE SKILLS ARE FOUNDATIONAL IN HIGHER MATHEMATICS, SCIENTIFIC RESEARCH, AND TECHNICAL FIELDS.

CONCLUDING REMARKS
SIMPLIFYING ALGEBRAIC EXPRESSIONS AND EVALUATING THEM FOR GIVEN VARIABLES IS A FUNDAMENTAL YET POWERFUL SKILL IN
MATHEMATICS. THROUGH CAREFUL INTERPRETATION, SYSTEMATIC SIMPLIFICATION, AND PRECISE CALCULATION, WE DETERMINED

THAT THE EXPRESSION 2A2 + BZ + 1 AZ repuces To 3AZ + B2, wWHICH, WHEN A = 5 AND B = 3, EVALUATES To 84.

THIS PROCESS EXEMPLIFIES THE IMPORTANCE OF CLARITY, LOGICAL PROGRESSION, AND VALIDATION IN MATHEMATICAL PROBLEM-



SOLVING—PRINCIPLES THAT ARE ESSENTIAL REGARDLESS OF THE COMPLEXITY OF THE PROBLEM AT HAND. MASTERY OF THESE
SKILLS ENHANCES NOT ONLY ACADEMIC SUCCESS BUT ALSO THE CAPACITY TO APPROACH REAL-WORLD PROBLEMS WITH
CONFIDENCE AND PRECISION.
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