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FAacTor 7v2 53y 28. QuesTion 5 OpTions: A) (¥ 5)(7y 2)B) (7Y 4)(y 7) C) (v 12)(7vy 1) D) (7y 2)(y 14)
UNDERSTANDING HOW TO FACTOR ALGEBRAIC EXPRESSIONS IS A FUNDAMENTAL SKILL IN MATHEMATlCS/ ESPECIALLY IN ALGEBRA.
THE QUESTION AT HAND INVOLVES FACTORING A POLYNOMIAL EXPRESSION THAT CONTAINS MULTIPLE TERMS INVOLVING THE
vARIABLE \( ¥ \). THE GOAL IS TO IDENTIFY THE CORRECT FACTORIZATION AMONG THE PROVIDED OPTIONS, WHICH IS CRUCIAL
FOR SIMPLIFYING EXPRESSIONS AND SOLVING EQUATIONS EFFICIENTLY.

IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE THE PROCESS OF FACTORING ALGEBRAIC EXPRESSIONS STEP-BY-STEP. WE
WILL ANALYZE EACH OPTION, REVIEW KEY CONCEPTS IN FACTORING, AND PROVIDE STRATEGIES TO APPROACH SIMILAR PROBLEMS

IN THE FUTURE. THIS DETAILED DISCUSSION AIMS TO IMPROVE YOUR ALGEBRA SKILLS AND DEEPEN YOUR UNDERSTANDING OF
POLYNOMIAL FACTORIZATION.

OVERVIEW OF POLYNOMIAL FACTORING

FACTORING INVOLVES EXPRESSING A POLYNOMIAL AS A PRODUCT OF ITS FACTORS. |T SIMPLIFIES COMPLEX EXPRESSIONS AND
MAKES SOLVING EQUATIONS MORE MANAGEABLE. THE MOST COMMON TYPES OF FACTORING INCLUDE:

1. FACTORING OUT THE GREATEST COMMON FACTOR (GCF)

® |DENTIFY THE LARGEST NUMBER AND VARIABLE THAT DIVIDES ALL TERMS.

e FACTOR oUT THE GCF FROM THE ENTIRE POLYNOMIAL.

2. FACTORING BY GROUPING

e GROUP TERMS WITH COMMON FACTORS.

® FACTOR EACH GROUP SEPARATELY.

3. FACTORING QUADRATICS

¢ [DENTIFY QUADRATIC EXPRESSIONS IN THE FORM \( AX"2 + BX + C \).

e USE METHODS LIKE TRIAL FACTORING, COMPLETING THE SQUARE, OR THE QUADRATIC FORMULA TO FACTOR
QUADRATICS.



4. SPECIAL BINOMIAL PRODUCTS

o DIFFERENCE OF SQUARES: \( A%2 -8"2=(a-8)(a +8)\)

o PerreCT SQUARE TRINOMIALS: \( A"2 \pM 2aB + 8”2 = (A \PMB)"2 \)

ANALYZING THE GIVEN EXPRESSION

THE ORIGINAL EXPRESSION IS:
\[7v"2 + 53y + 281\]

OUR TASK IS TO FACTOR THIS QUADRATIC EXPRESSION AND DETERMINE WHICH OF THE OPTIONS PROVIDED CORRECTLY
REPRESENTS ITS FACTORIZATION.

STEP-BY-STEP FACTORING PROCESS

LET'S APPROACH THIS SYSTEMATICALLY.

STEP 1: IDENTIFY COEFFICIENTS

THE QUADRATIC EXPRESSION CAN BE WRITTEN AS:

\[ 7v"2 + 53y + 28 \]

-\(a=7\)
-\(e=5631)
-\(c=281)

Step 2: Fino THE ProbucT \( A \TiMES C \)

MULTIPLY THE LEADING COEFFICIENT AND THE CONSTANT TERM:
\[ 7 \TiMes 28 = 196 \]

\W/E NEED TWO NUMBERS THAT MULTIPLY TO 196 anp app To \(B =53 \).

STEP 3: FIND TWO NUMBERS THAT MULTIPLY TO 196 AND SUM TO 53

LIST FACTORS OF 196:

-1 aND 196 (sum: 197)
- 2 aND 98 (sum: 100)
-4 anD 49 (sum: 53)

- 7 AND 28 (sum: 35)

- 14 anp 14 (sum: 28)



THE PAIR 4 AND 49 MULTIPLY TO 196 AND ADD UP TO 53.

STeP 4: REWRITE THE MIDDLE TERM USING THESE TWO NUMBERS

EXPRESS THE QUADRATIC AS:

\[7Y"2 + 4y + 49y + 28 \]

STeEP 5: FACTOR BY GROUPING

GROUP TERMS:
\[(7Y"2 + 4v) + (49v + 28)\]
FacTor ouT GCFS FROM EACH GROUP:

- FroM FIrsT Group: \( ¥ \) (since \( 7v*2 \) ano \( 4y \) share A \( ¥ 1))
- FROM SECOND GROUP: 7

REWRITE:

\[y(7y +4) + 7(7vy + 4)\]

STeEP 6: FACTOR OUT THE COMMON BINOMIAL FACTOR
FacTor ouT \( (7vy + 4) \):

\L(7y +4)(v + 7)\]

MATCHING WITH THE PROVIDED OPTIONS

THE FACTORED FORM OF THE QUADRATIC IS:

\L(7y +4)(v + 7)\]

NO\X/, COMPARE THIS RESULT WITH THE OPTIONS:

-OpTIoN A \((y + B)(7y + 2) \)
-OPTIoNB: \((Zy + )y +7)\)
-OpTIoNC: \( (v + 12)(7y + 1))
-OpTIoND: \((7y + 2)(v + 14) \)

THe MATCHING oPTION IS OpTIoN B: \( (7y + 4)(v + 7) \).

UNDERSTANDING WHY OPTION B Is CORReCT

LET'S VERIFY:

\[



(7y+4) vy +7)=7y\TiMes vy + 7y \TiMes 7 + 4 \TiMeS ¥ + 4 \TIMES 7

\]

CALCULATING EACH TERM:

-\( 7y \TiMes ¥y = 7¥"2\)
-\ 7y \TiMes 7 = 49v \)
-\(4 \TMES ¥ = 4v \)
-\(4\1Mes 7 =28 \)

ADDING LIKE TERMS:

\[
7¥"2 +(49y + 4v) + 28 = 7¥"2 + 53y + 28
\]

THIS MATCHES OUR ORIGINAL QUADRATIC EXPRESSION EXACTLY, CONFIRMING THAT OPTION B IS THE CORRECT FACTORIZATION.

Key TAKEAWAYS FOR FACTORING QUADRATIC EXPRESSIONS

- ALwAYs IDENTIFY THE coerFIcienTs \( A \), \( & \), ano \(c ).

-MuLTipLy \( A \TIMES € \) TO FIND TWO NUMBERS THAT FACTOR THE QUADRATIC.

- USE FACTORING BY GROUPING WHEN APPROPRIATE.

- VERIFY YOUR FACTORS BY EXPANDING THEM BACK TO CHECK IF THEY MATCH THE ORIGINAL EXPRESSION.
- RECOGNIZE COMMON PATTERNS LIKE THE DIFFERENCE OF SQUARES OR PERFECT SQUARE TRINOMIALS.

ADDITIONAL TIPS AND STRATEGIES

PRACTICE WITH DIFFERENT QUADRATIC FORMS: THE MORE YOU PRACTICE, THE BETTER YOU'LL BECOME AT RECOGNIZING
FACTORING PATTERNS.

USE THE QUADRATIC FORMULA: \WHEN FACTORING BY TRIAL SEEMS COMPLEX, THE QUADRATIC FORMULA CAN HELP FIND
ROOTS DIRECTLY.

® FACTOR COMMON FACTORS FIRST: ALWAYS CHECK FOR GCFS BEFORE PROCEEDING WITH OTHER FACTORING TECHNIQUES.

o CHECK YOUR WORK: EXPAND YOUR FACTORS TO VERIFY THEY PRODUCE THE ORIGINAL QUADRATIC EXPRESSION.

ConcrusioN: THE CORRECT ANSWER

BASED ON THE DETAILED FACTORIZATION PROCESS, THE CORRECT ANSWER TO THE PROBLEM FACTOR 7Y"2 + 53y + 28 Is
OpTION B: (7Y + 4)( + 7). RECOGNIZING THE STRUCTURE OF THE QUADRATIC AND APPLYING SYSTEMATIC FACTORING
TECHNIQUES ENSURES ACCURATE AND EFFICIENT SOLUTIONS IN ALGEBRA.

MASTERING THESE STEPS NOT ONLY HELPS IN SOLVING SIMILAR PROBLEMS BUT ALSO BUILDS A STRONG FOUNDATION FOR
ADVANCED ALGEBRAIC CONCEPTS. W/HETHER YOU'RE PREPARING FOR EXAMS OR ENHANCING YOUR MATHEMATICAL TOOLKIT,



UNDERSTANDING HOW TO FACTOR QUADRATICS IS AN ESSENTIAL SKILL THAT WILL SERVE YOU WELL THROUGHOUT YOUR
MATHEMATICAL JOURNEY.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE FACTORED FORM OF THE EXPRESSION 7Y”*2 + 53y + 28°?

THe FACTORED FORM IS (7Y + 4)(y + 7).

\W/HICH OPTION CORRECTLY FACTORS THE QUADRATIC 7Y*2 + 53y + 28?
OpTIoNB: (7vy + 4)(y + 7).

How Do YOU FACTOR THE QUADRATIC EXPRESSION 7Y"2 + 53y + 28?

BY FINDING TWO BINOMIALS THAT MULTIPLY TO GIVE 7Y"2 + 53y + 28, wHicH 1s (7 + 4)(y + 7).

WHy 1s (7y + 4)(y + 7) THE CORRECT FACTORIZATION FOR 7Y*2 + 53y + 28?

BecAUSE EXPANDING (7Y + 4)(y + 7) RESULTS IN 7Y"2 + 53Y + 28, MATCHING THE ORIGINAL QUADRATIC.

\WHICH OF THE FOLLOWING OPTIONS CORRECTLY REPRESENTS THE FACTORS OF 7Y"2 +
53y + 28°

OpTiIoNB: (7v + 4)(v + 7).

CAN THE QUADRATIC 7Y”*2 + 53y + 28 BE FACTORED USING SIMPLE BINOMIALS?

Yes, IT FACTORS AS (7Y + 4)(v + 7).

\WHAT IS THE IMPORTANCE OF SELECTING THE CORRECT FACTORS IN QUADRATIC
EXPRESSIONS?

CHOOSING THE CORRECT FACTORS ENSURES THE EXPANDED FORM MATCHES THE ORIGINAL QUADRATIC EXPRESSION ACCURATELY.

ARE THE oPTIONS A, C, AND D CORRECT FOR FACTORING 7Y"2 + 53y + 28?

No, onNLY opTION B, (7Y + 4)(Y + 7), CORRECTLY FACTORS THE QUADRATIC.

How cAN You VERIFY THAT (7y + 4)(y + 7) IS THE CORRECT FACTORIZATION?

BY EXPANDING THE BINOMIALS: (7Y + 4)(y + 7) = 7¥"2 + 49y + 4y + 28 = 7¥"2 + 53y + 28.

\WHAT IS THE VALUE OF THE MIDDLE TERM IN THE FACTORED FORM (7Y + 4)(y + 7)?

THE MIDDLE TERM IS 53Y, WHICH COMES FROM 7Y 7 + 4 ¥ = 49v + 4y = 53y.



ADDITIONAL RESOURCES

IN-DEPTH ANALYSIS OF FACTORIZATION IN THE EXPRESSION “FACTOR 7Y2 63y 28~

UNDERSTANDING POLYNOMIAL FACTORIZATION IS FUNDAMENTAL IN ALGEBRA, HELPING SIMPLIFY EXPRESSIONS, SOLVE
EQUATIONS, AND UNDERSTAND THE STRUCTURE OF ALGEBRAIC FUNCTIONS. THE GIVEN PROBLEM INVOLVES FACTORING A
POLYNOMIAL EXPRESSION, SPECIFICALLY “FACTOR 7Y2 53Y 28,” AND SELECTING THE CORRECT FACTORIZATION FROM THE

OPTIONS PROVIDED. 1O ANALYZE THIS THOROUGHLY, WE WILL BREAK DOWN EACH COMPONENT , EXPLORE THE UNDERLYING
PRINCIPLES, AND EVALUATE EACH OPTION WITH PRECISION.

DeCIPHERING THE EXPRESSION: CLARIFYING THE PROBLEM

BEFORE DIVING INTO FACTORIZATION TECHNIQUES, IT’S CRUCIAL TO INTERPRET WHAT “FACTOR 7Y2 53y 28 ACTUALLY
REPRESENTS.

POSSIBLE INTERPRETATIONS:
- |T MIGHT BE AN ALGEBRAIC EXPRESSION LIKE \( 7Y"2 + 53y + 28 \).
- OR PERHAPS, THE PHRASE IS A SHORTHAND FOR A POLYNOMIAL IN FACTORED FORM.

GIVEN THE OPTIONS PROVIDED, WHICH ARE ALL BINOMIALS LIKE \((\TexT{soMeTHING})(\TexT{soMeTHING})\), IT’S
REASONABLE TO ASSUME THAT THE ORIGINAL POLYNOMIAL IS QUADRATIC, SPECIFICALLY:

\[ 7v"2 + 53y + 28 \]

THIS IS BECAUSE THE OPTIONS ALL FOLLOW THE PATTERN OF BINOMIALS MULTIPLIED TOGETHER, TYPICAL IN QUADRATIC
FACTORIZATION.

THEREFORE, THE PRIMARY GOAL IS:

- To FACTOR THE QUADRATIC \( 7v"2 + 53y + 28 \)
- TO COMPARE THE FACTORIZATIONS WITH THE OPTIONS:
ANy +8)(7y + 2)\)

BY\((7v + 4)(v + 7)\)

O\ +12)(7v + DV

DI\((7y + 2)(v + 14)\)

STeP-BY-STEP APPROACH TO QUADRATIC FACTORIZATION

1. RECOGNIZE THE STANDARD FORM:

A QUADRATIC IN THE FORM \( AX"2 + BX + C \), WHERE:

-\(a=7V)



-\(g=53\)

-\(c=281)

2. CHECK FOR COMMON FACTORS:

- NO COMMON FACTOR EXISTS AMONG 7, 53, AND 28 (SINCE 53 IS PRIME).
- SO, STRAIGHTFORW ARD FACTORIZATION APPLIES.

3. USE THE METHOD OF “SPLITTING THE MIDDLE TERM” OR FACTORING BY TRIAL:
- THE GENERAL APPROACH INVOLVES FINDING Two NUMBERS, \( M \) AND \( N \), SUCH THAT:
-\(m\TiMesN=A\TiIMES C =7 \TIMES 28 = 196 \)
-\(M+~n=8=53))

4. FIND FACTORS OF 196 THAT suM To 53:

- LIST OF FACTOR PAIRS OF 196:

-1 AND 196 (sum 197)

- 2 AnD 98 (sum 100)

-4 AND 49 (suM 53)

-7 AnD 28 (suM 35)

- 14 anp 14 (sum 28)

- THe PAIR 4 AND 49 suMs To 53, MATCHING OUR MIDDLE COEFFICIENT.

5. REWRITE THE MIDDLE TERM:

\[7v"2 + 4y + 49y + 28 \]

- GROUP:

\[(7¥v"2 + 4y) + (49y + 28) \]

- FACTOR EACH GROUP:

\[Y(7y +4)+7(7y + 4)\]

- FACTOR OUT COMMON BINOMIAL:

\L(7y +4)(v + 7)\]

MATCHING TO THE PROVIDED OPTIONS

THE DERIVED FACTORIZATION:

\[7v"2 + 53y +28 =(7v+ 4)(v +7)\]



Corresponps To opTIoN B): \((7y + 4)(y + 7)\).

Deep Dive INTo EACH OpPTION

LET’S ANALYZE EACH MULTIPLE-CHOICE OPTION TO UNDERSTAND WHY OR WHY NOT THEY ARE CORRECT.
OpTion A: \((v + 5)(7v + 2)\)

- ExpanD:

\[ ¥ \TiMes 7y = 7v"2\]

\[ v \TiMes 2 =2y \]

\[ 5 \TiMes 7y = 35v \]

\[5\TiMes 2 =10 \]

- Sum:

\[7v"2+(2y +35v)+10=7v"2+ 37y + 10\]
- COMPARISON:

\[7v"2 + 37y + 10 \neQ 7¥"2 + 53y + 28 \]

- CONCLUSION: NOT THE CORRECT FACTORIZATION.
OpTioN B: \((7y + 4)(v + 7)\)

- ExpaND:

\[ 7y \TiMeEs v = 7v*2\]

\[ 7v \TiMeS 7 = 497 \]

\[4\TiMes v =4y \]

\[ 4 \TiMes 7 = 28 \]

- Sum:

\[7Y"2 + (49y + 4v) + 28 =7v"2 + 53y + 28 \]
- COMPARISON:

MATCHES THE ORIGINAL QUADRATIC EXACTLY.

- CoNcLusIoN: CORRECT FACTORIZATION.

OpTion C: \((v + 12)(7y + D)

- ExpAnD:

\[ v \TiMes 7v = 7v"2\]



\[ ¥ \TiMes T=v\]

\[ 12 \TiMes 7y = 84v \]

\[12\1iMes 1=121\]

- Sum:

\[7¥"2+ (v +84y)+12=7v"2+85v+12\]
- COMPARISON:

Does NoT MATCH \( 7v"2 + 53y + 28 \).

- CONCLUSION: NOT THE CORRECT FACTORIZATION.
OpTion D: \((7y + 2)(y + 14)\)

- ExpaND:

\[ 7y \TiMes ¥y = 7v"2\]

\[ 7y \TiMes 14 =98y \]

\[ 2 \TiMes v = 2v \]

\[ 2 \TimMes 14 =28 \]

- Sum:

\[7¥"2 +(98y + 2v) + 28 =7v"2 + 100y + 28 \]
- COMPARISON:

Does NoT MATCH \( 7v"2 + 53y + 28 \).

- CONCLUSION: NOT THE CORRECT FACTORIZATION.

FINAL CONCLUSION AND RECOMMENDATIONS

BASED ON THE DETAILED ANALYSIS, THE CORRECT FACTORIZATION OF THE QUADRATIC POLYNOMIAL \( 7”2 + 53y + 28 \)
IS:

\L(7y + (v + 7)\]
WHICH ALIGNS EXACTLY WITH OPTION B.
UNDERSTANDING WHY THIS IS CRUCIAL:

= |T HIGHLIGHTS THE IMPORTANCE OF THE “SPLITTING THE MIDDLE TERM” METHOD, ESPECIALLY WHEN COEFFICIENTS ARE NOT
STRAIGHTFORW ARD.

- DEMONSTRATES THE IMPORTANCE OF IDENTIFYING FACTOR PAIRS OF THE PRODUCT \( A \TIMes ¢ \) THAT sum To \(B \).

- EMPHASIZES VERIFYING EACH OPTION THROUGH EXPANSION RATHER THAN ASSUMPTION.



BROADER IMPLICATIONS IN ALGEBRA

FACTORIZATION TECHNIQUES LIKE THESE ARE FOUNDATIONAL IN ALGEBRAIC MANIPULATIONS, ESPECIALLY WHEN SOLVING
QUADRATIC EQUATIONS, SIMPLIFYING EXPRESSIONS, OR ANALYZING POLYNOMIAL FUNCTIONS.

KEY TAKEAWAYS:

- ALWAYS CHECK FOR COMMON FACTORS FIRST BEFORE PROCEEDING TO MORE COMPLEX METHODS.
- USE THE "PRODUCT-SUM" METHOD FOR QUADRATIC TRINOMIALS WITH INTEGER COEFFICIENTS.

- CONFIRM YOUR FACTORIZATION BY EXPANDING AND COMPARING TO THE ORIGINAL EXPRESSION.

- PRACTICE WITH VARIOUS COEFFICIENTS TO DEVELOP INTUITION FOR RECOGNIZING FACTOR PAIRS.
APPLICATION IN ADVANCED CONTEXTS:

- POLYNOMIAL DIVISION AND SYNTHETIC DIVISION.

- SOLVING QUADRATIC EQUATIONS EFFICIENTLY.

- GRAPHING QUADRATIC FUNCTIONS BY IDENTIFYING ROOTS.

- EXTENDING FACTORIZATION TECHNIQUES TO HIGHER-DEGREE POLYNOMIALS.

FINAL THOUGHTS

THIS PROBLEM EXEMPLIFIES THE IMPORTANCE OF SYSTEMATIC APPROACHES IN ALGEBRA. CORRECTLY IDENTIFYING THE FACTORS
OF A QUADRATIC POLYNOMIAL REQUIRES UNDERSTANDING THE RELATIONSHIPS BETWEEN COEFFICIENTS AND THE FACTORS OF
THEIR PRODUCT. THE DETAILED STEP-BY-STEP PROCESS CONFIRMS THAT OPTION B IS THE ACCURATE CHOICE, PROVIDING A
SOLID EXAMPLE OF ALGEBRAIC PROBLEM~SOLVING.

MASTERING SUCH TECHNIQUES NOT ONLY ENHANCES MATHEMATICAL PROFICIENCY BUT ALSO DEVELOPS CRITICAL THINKING
SKILLS APPLICABLE ACROSS VARIOUS DOMAINS, FROM ENGINEERING TO DATA SCIENCE.

IN SUMMARY:

- THe oRIGINAL QUADRATIC: \(7v"2 + 53y + 28)\)

- CorrecT FACTORIZATION: \((7v + 4)(v + 7)\)

- CorrESPONDS To OPTION B

- REINFORCES THE IMPORTANCE OF FACTOR PAIRS AND SYSTEMATIC VERIFICATION IN ALGEBRA.

ALWAYS REMEMBER:

> BREAK DOWN COMPLEX PROBLEMS INTO MANAGEABLE STEPS, VERIFY YOUR WORK, AND DEVELOP AN INTUITION FOR ALGEBRAIC
PATTERNS.
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