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UNDERSTANDING HOW TO FACTORISE ALGEBRAIC EXPRESSIONS IS A FUNDAMENTAL SKILL IN MATHEMATICS, ESPECIALLY IN
ALGEBRA. |T SIMPLIFIES COMPLEX EQUATIONS AND HELPS IN SOLVING EQUATIONS EFFICIENTLY. ONE COMMON EXPRESSION THAT
STUDENTS ENCOUNTER IS QUADRATIC IN NATURE, SUCH AS 4v"2 - 9. THIS PARTICULAR EXPRESSION CAN BE FACTORISED USING
WELL-KNOWN FACTORISATION PROPERTIES, INCLUDING THE DIFFERENCE OF SQUARES. IN THIS ARTICLE, WE WILL EXPLORE THE
STEP-BY-STEP PROCESS OF FACTORISING 4Y"2 - 9, DELVE INTO RELATED FACTORISATION TECHNIQUES, AND DISCUSS WHY
MASTERING THESE PROPERTIES IS ESSENTIAL FOR STUDENTS AND PROFESSIONALS ALIKE.

INTRODUCTION TO FACTORISATION PROPERTIES

FACTORISATION, ALSO KNOWN AS FACTORING, IS THE PROCESS OF EXPRESSING AN ALGEBRAIC EXPRESSION AS A PRODUCT OF
ITS FACTORS. |T IS AN IMPORTANT TOOL IN SIMPLIFYING EXPRESSIONS AND SOLVING EQUATIONS. SEVERAL PROPERTIES AND
METHODS ARE USED FOR FACTORISATION, INCLUDING:

- COMMON FACTOR EXTRACTION

- DIFFERENCE OF SQUARES

- PERFECT SQUARE TRINOMIALS

- SUM AND DIFFERENCE OF CUBES
- FACTORING QUADRATIC TRINOMIALS

(UNDERSTANDING THESE PROPERTIES ALLOWS STUDENTS TO APPROACH VARIOUS ALGEBRAIC EXPRESSIONS SYSTEMATICALLY.

UNDERSTANDING THE EXPRESSION 4Y"2 - @

THe EXPRESSION 4Y"2 - 9 IS A QUADRATIC BINOMIAL. TO FACTORISE IT EFFECTIVELY, LET'S ANALYZE ITS STRUCTURE:
- THE FIRST TERM, 4Y"2, IS A PERFECT SQUARE, AS 4Y"2 = (2v)"2.

- THE SECOND TERM, 9, IS ALSO A PERFECT SQUARE, AS 9 = 372,

- THE EXPRESSION IS A DIFFERENCE BETWEEN TWO SQUARES, WHICH SUGGESTS THE APPLICATION OF THE DIFFERENCE OF
SQUARES PROPERTY.

RECOGNIZING THESE COMPONENTS IS CRITICAL BECAUSE IT GUIDES US TOWARDS THE APPROPRIATE FACTORISATION METHOD.

DIFFERENCE OF SQUARES: THE KEY To FACTORISING 4Y*2 - 9

THE DIFFERENCE OF SQUARES PROPERTY STATES:
A"2-8"2=(a-8)A+8B)

THIS FUNDAMENTAL PROPERTY ALLOWS US TO BREAK DOWN CERTAIN ALGEBRAIC EXPRESSIONS INTO THE PRODUCT OF TWO
BINOMIALS.

IN THE CASE OF 4Y"2 - 9:

-LeT A =2y (sINce (2v)"2 = 4v"2)
-Lete =3 (sINncE 3"2 =9)



APPLYING THE DIFFERENCE OF SQUARES FORMULA:
4v"2-9=(2v)"2-3%"2=(2v-3)(2y + 3)

THIS IS THE COMPLETE FACTORISATION OF THE EXPRESSION.

STeP-BY-STEP PrROCESS TO FACTORISE 4Y*2 - Q@

LET'S OUTLINE THE STEP-BY-STEP PROCESS TO UNDERSTAND AND PERFORM THE FACTORISATION:

STEP 1: RECOGNIZE THE FORM OF THE EXPRESSION

- CHECK IF THE EXPRESSION IS A QUADRATIC BINOMIAL.
- IDENTIFY IF BOTH TERMS ARE PERFECT SQUARES.
- DETERMINE IF THE STRUCTURE RESEMBLES A DIFFERENCE OR SUM OF SQUARES.

STEP 2: IDENTIFY THE SQUARES AND APPLY THE DIFFERENCE OF SQUARES PROPERTY

- FOrR 4”2, NOTE THAT IT'S A PERFECT SQUARE: (2Y)"2.
- For 9, 1T's A PERFECT SQUARE: 3" 2.
- CONFIRM THAT THE SIGNS ARE APPROPRIATE FOR THE DIFFERENCE OF SQUARES (MINUS SIGN).

STEP 3: APPLY THE DIFFERENCE OF SQUARES FORMULA

- REWRITE THE EXPRESSION AS (2Y)"2 - 3"2.
- Use THE FORMULA: A2 -8"2 = (A - B)(A + B).

STEP 4: WRITE THE FACTORED FORM

- THe FACTORISED FORM IS (2Y - 3)(2v + 3).

STeEP 5: VERIFY THE FACTORISATION

- EXPAND THE FACTORS TO CHECK IF THEY PRODUCE THE ORIGINAL EXPRESSION:
(2v-3)(2y+3)=2vy2y+ 2y 3-32y-33=4y"2+ 6y -6Y-9=4vy"2-9

- THE EXPANSION CONFIRMS THE CORRECTNESS OF THE FACTORISATION.

ADDITIONAL TECHNIQUES FOR FACTORISING SIMILAR EXPRESSIONS

W/HILE THE DIFFERENCE OF SQUARES IS STRAIGHTFORWARD IN THIS CASE, OTHER ALGEBRAIC EXPRESSIONS MAY REQUIRE
DIFFERENT TECHNIQUES.



1. FACTORING PERFECT SQUARE TRINOMIALS

EXPRESSIONS LIKE A™2 + 2AB + B"2 CAN BE WRITTEN AS (A + B)"2. RECOGNISING PERFECT SQUARE TRINOMIALS HELPS IN
FACTORISING EXPRESSIONS SUCH AS:

-xM2 + 6x+ 9 =(x+3)"2

2. FACTORING SUM AND DiIFFereNce oF CUBES

ExPRESSIONS LIKE A™3 + 8”3 or A"3 - B"3 CAN BE FACTORISED USING:

- Sum oF cuees: A3 + 873 =(a+8)(A"2 - AB +B"2)
- DIFFereNCE oF cuBes: A3 - 8”3 = (a -B)(A"2 + AR +B"2)

3. FACTORING QUADRATIC TRINOMIALS

QUADRATIC EXPRESSIONS LIKE AX™2 + BX + C CAN BE FACTORISED USING METHODS SUCH AS:

- FACTORING BY SPLITTING THE MIDDLE TERM
- USING THE QUADRATIC FORMULA WHEN FACTORISATION IS NOT STRAIGHTFORW ARD

IMPORTANCE OF MASTERING FACTORISATION PROPERTIES

(UNDERSTANDING AND APPLYING FACTORISATION PROPERTIES IS CRUCIAL FOR VARIOUS REASONS:

- SIMPLIFYING ALGEBRAIC EXPRESSIONS: MAKES COMPLEX EXPRESSIONS EASIER TO HANDLE.

- SOLVING EQUATIONS: FACILITATES FINDING ROOTS OR SOLUTIONS EFFICIENTLY.

- GRAPHING FUNCTIONS: HELPS IN IDENTIFYING INTERCEPTS AND SHAPE.

- PREPARING FOR ADVANCED TOPICS: SUCH AS CALCULUS, WHERE FACTORISATION IS OFTEN USED IN LIMITS AND DERIVATIVES.

PRACTICE PROBLEMS FOR REINFORCEMENT

To soLIbIFY UNDERSTANDING, HERE ARE SOME PRACTICE PROBLEMS:

1. FACTORISE THE EXPRESSION: 9%X™2 - 16

2. SIMPLIFY: 25A"2 - 498™2

3. FAcTORISE: X2 + 8x + 16

4. ExPAND AND FACTORISE: (3y - 2)*2 - (2v + 1)"2
5.FacTorise: 64273 - 27w"3

SOLUTIONS:

1.9x"2-16=(3x)"2 - 4"2 =(3x - 4)(3x + 4)

2.25A"2 - 498"2 = (5a)"2 - (7)"2 = (5A - 7)(5A + 78)

3.xM"2+8x+ 16=(x+4)"2

4. USING DIFFERENCE OF SQUARES:

@By-2)"2-2v+ 1D)"2=[(By-2)-2vy+ DI@By-2)+(2y+ DN]=@y-2-2y-1D)@y-2+2vy+ 1) =(v
-3)(5y-1)

5.647"3-27w"3=4"37"3-3"3w"3=A"3-8"3, WHERE A = 47,8 = 3w



=(a-B)(A2+ A +8"2)=(42- 3w)(162"2 + 122w + 9w’ 2)

ConcLusioN: MASTER THE DIFFERENCE OF SQUARES FOR EFFECTIVE
FACTORISATION

THE EXPRESSION 4Y"2 - 9 SERVES AS A CLASSIC EXAMPLE OF HOW RECOGNIZING THE DIFFERENCE OF SQUARES CAN SIMPLIFY
ALGEBRAIC EXPRESSIONS EFFICIENTLY. BY BREAKING DOWN COMPLEX EXPRESSIONS INTO MANAGEABLE COMPONENTS, STUDENTS
CAN SOLVE EQUATIONS MORE EFFECTIVELY AND BUILD A STRONG FOUNDATION FOR ADVANCED MATHEMATICAL TOPICS.

REMEMBER, THE KEY STEPS INVOLVE IDENTIFYING PERFECT SQUARES, CONFIRMING THE STRUCTURE FITS THE DIFFERENCE OF
SQUARES PATTERN, AND THEN APPLYING THE FORMULA. W ITH PRACTICE, FACTORISING EXPRESSIONS SIMILAR TO 4v"2 -9
BECOMES AN INTUITIVE PROCESS, EMPOWERING LEARNERS TO TACKLE A WIDE RANGE OF ALGEBRAIC CHALLENGES WITH
CONFIDENCE.
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FREQUENTLY AskeD QUESTIONS

How DO YOU FACTORISE THE EXPRESSION 4Y?2 - 9 USING THE DIFFERENCE OF SQUARES?

THE EXPRESSION 4Y2 - 9 IS A DIFFERENCE OF SQUARES: (2Y)? - 32. IT cAN BE FACTORISED AS (2vY - 3)(2y + 3).

\WHAT IS THE COMMON FACTOR IN THE EXPRESSION 4Y?2 - 9, AND HOW DOES IT HELP IN
FACTORISATION?

SINCE THERE IS NO COMMON MONOMIAL FACTOR, WE IDENTIFY IT AS A DIFFERENCE OF SQUARES, WHICH ALLOWS US TO APPLY
THE FORMULA A% - B2 = (A - B)(A + B).

CAN THE EXPRESSION 4Y2 - Q BE FURTHER FACTORISED AFTER APPLYING THE DIFFERENCE
OF SQUARES?

No, oNCE FACTORED INTO (2Y - 3)(2Y + 3), THE EXPRESSION CANNOT BE FACTORISED FURTHER OVER THE REAL NUMBERS.

\WHAT ARE THE STEPS TO FACTORISE 4Y2 - 9 USING FACTORISATION PROPERTIES?

FIRST, RECOGNIZE IT AS A DIFFERENCE OF SQUARES: 4Y2 = (2v)2 AND 9 = 32 THEN, APPLY THE DIFFERENCE OF SQUARES
FormULA: (2v - 3)(2Y + 3).

Is 42 - 9 AN EXAMPLE OF A QUADRATIC EXPRESSION THAT CAN BE FACTORISED USING
THE DIFFERENCE OF SQUARES?

YES/ 4v2-9 s A QUADRATIC EXPRESSION THAT CAN BE FACTORISED USING THE DIFFERENCE OF SQUARES PROPERTY.

\WHAT ARE THE FACTORS OF 4Y2 - 9?

THe FACTORS ARE (2Y - 3) anD (2v + 3).



\W/HY IS THE DIFFERENCE OF SQUARES PROPERTY USEFUL IN FACTORISING 4Y2 - 9?

BECAUSE IT ALLOWS US TO QUICKLY FACTORISE THE EXPRESSION INTO TWO BINOMIALS WITHOUT COMPLEX METHODS,
SIMPLIFYING ALGEBRAIC EXPRESSIONS EFFICIENTLY.

ADDITIONAL RESOURCES

FacTorise 4Y"2 - 9 (USING FACTORISATION PROPERTIES): A COMPREHENSIVE GUIDE

UNDERSTANDING HOW TO FACTORISE 4Y"2 - 9 USING FACTORISATION PROPERTIES IS A FUNDAMENTAL SKILL IN ALGEBRA THAT
UNLOCKS THE ABILITY TO SIMPLIFY EXPRESSIONS, SOLVE EQUATIONS, AND ANALYZE POLYNOMIAL PROPERTIES. THIS
PARTICULAR EXPRESSION IS A CLASSIC EXAMPLE OF A DIFFERENCE OF SQUARES, A PATTERN THAT APPEARS FREQUENTLY IN
ALGEBRAIC MANIPULATIONS. MASTERING THE FACTORISATION OF SUCH EXPRESSIONS NOT ONLY ENHANCES YOUR ALGEBRAIC
FLUENCY BUT ALSO PROVIDES A STEPPING STONE TOWARD MORE COMPLEX POLYNOMIAL FACTORISATIONS.

IN THIS GUIDE, WE WILL EXPLORE THE STEP-BY-STEP PROCESS OF FACTORISING 4Y"2 - 9 USING ALGEBRAIC PROPERTIES,
INCLUDING THE DIFFERENCE OF SQUARES, AND DELVE INTO RELATED FACTORISATION TECHNIQUES. \WHETHER YOU'RE A STUDENT

PREPARING FOR EXAMS OR A MATH ENTHUSIAST SEEKING A DEEPER UNDERSTANDING, THIS COMPREHENSIVE BREAKDOWN WILL EQUIP
YOU WITH THE TOOLS TO HANDLE SIMILAR ALGEBRAIC EXPRESSIONS WITH CONFIDENCE.

UNDERSTANDING THE EXPRESSION: 4Y"2 - 9
BEFORE DIVING INTO THE FACTORISATION PROCESS, IT'S ESSENTIAL TO UNDERSTAND THE STRUCTURE OF THE EXPRESSION:

- 4v"2: THIS IS A PERFECT SQUARE TERM BECAUSE IT CAN BE WRITTEN AS (2v)"2.
- 9: THIS IS A PERFECT SQUARE AS WELL, SINCE IT EQUALS 3" 2.

RECOGNISING THESE PERFECT SQUARES IS THE FIRST STEP TOWARDS APPLYING THE DIFFERENCE OF SQUARES PROPERTY.

Key ALGEBRAIC PROPERTY: DIFFERENCE OF SQUARES
THE DIFFERENCE OF SQUARES IS A FUNDAMENTAL ALGEBRAIC IDENTITY:
A2 -8"2=(a+8)Aa-B)

THIS PROPERTY STATES THAT THE DIFFERENCE BETWEEN TWO PERFECT SQUARES FACTORS INTO THE PRODUCT OF A SUM AND A
DIFFERENCE OF THEIR ROOTS.

APPLYING THE DIFFERENCE OF SQUARES To 4Y"2 - 9
GIVEN THAT:

-4v"2 = (2v)"2
-9 =32

\WE CAN IDENTIFY:

-A=2Y
-g=3
THus,

4v"2 -9 =(2v)"2-3"2



APPLYING THE DIFFERENCE OF SQUARES IDENTITY:
(2y + 3)(2v - 3)

THIS IS THE FACTORISED FORM OF THE EXPRESSION.

STEP-BY-STEP BREAKDOWN OF THE FACTORISATION PROCESS
LET'S WALK THROUGH THE PROCESS SYSTEMATICALLY:
STEP 1: RECOGNISE PERFECT SQUARES

- DETERMINE IF EACH TERM IS A PERFECT SQUARE.

- 4v¥"2 IS A PERFECT SQUARE BECAUSE (2Y)"2 = 4v"2.
- 9IS A PERFECT SQUARE BECAUSE 372 = 9.

STEP 2: EXPRESS EACH AS A SQUARE

- REWRITE THE TERMS EXPLICITLY AS SQUARES:

=42 = (2v)"2

-9=3"2

STeP 3: IDENTIFY THE DIFFERENCE OF SQUARES PATTERN

- RECOGNISE THE EXPRESSION AS A DIFFERENCE:
-(2v)"2-3"2

STeP 4: APPLY THE DIFFERENCE OF SQUARES FORMULA

- USE THE IDENTITY:
-a™2-8"2=(a+8)Aa-B)

- SUBSTITUTE A = 2Y AND B = 3:
-(2vy+ 3)(2vy - 3)

STeEP 5: WRITE THE FINAL FACTORISED EXPRESSION

- THE FULLY FACTORISED FORM IS:
-2y + 3)(2vy - 3)

ADDITIONAL TECHNIQUES AND RELATED FACTORISATIONS

W/HILE THE DIFFERENCE OF SQUARES IS THE PRIMARY PROPERTY USED HERE, UNDERSTANDING RELATED FACTORISATION
TECHNIQUES CAN BE BENEFICIAL FOR MORE COMPLEX EXPRESSIONS.

1. RECOGNISING PERFECT SQUARE TRINOMIALS
EXPRESSIONS LIKE A™2 + 2AB + 8”2 FACTOR INTO (A + B)"2.
2. FACTORING QUADRATIC TRINOMIALS

QUADRATICS SUCH AS AX"2 + BX + C CAN SOMETIMES BE FACTORISED INTO BINOMIALS USING METHODS LIKE SPLITTING THE
MIDDLE TERM OR QUADRATIC FORMULA.

3. SUM OF SQUARES



\WHILE THE SUM OF SQUARES A"2 + B"2 DOESN'T FACTOR OVER REAL NUMBERS, IT CAN BE FACTORISED OVER COMPLEX
NUMBERS:
-A™2+8"2=(a+8)(A-BI)

4. RECOGNISING PATTERNS IN EXPRESSIONS

PRACTICE IDENTIFYING WHEN AN EXPRESSION IS A SUM OR DIFFERENCE OF SQUARES, CUBES, OR OTHER SPECIAL FORMS.

PRACTICAL APPLICATIONS OF FACTORISING 4Y"2 - ©
FACTORISING EXPRESSIONS LIKE 4Y"2 - Q@ HAS NUMEROUS PRACTICAL APPLICATIONS:

- SOLVING QUADRATIC EQUATIONS: SETTING THE FACTORISED FORM EQUAL TO ZERO ALLOWS QUICK SOLUTIONS.

- SIMPLIFYING ALGEBRAIC FRACTIONS: FACTORISING NUMERATOR AND DENOMINATOR CAN CANCEL COMMON FACTORS.

- ANALYZING POLYNOMIAL GRAPHS: ROOTS BECOME APPARENT ONCE EXPRESSIONS ARE FACTORISED.

- PROBLEM-SOLVING IN CALCULUS: SIMPLIFYING EXPRESSIONS IS OFTEN NECESSARY FOR DIFFERENTIATION OR INTEGRATION.

CoMMON MISTAKES To AvoID

- NOT RECOGNISING PERFECT SQUARES: FAILING TO IDENTIFY PERFECT SQUARES CAN LEAD TO INCORRECT FACTORISATION.

- FORGETTING THE DIFFERENCE OF SQUARES PATTERN: ATTEMPTING TO FACTORISE AS A QUADRATIC WHEN THE PATTERN
APPLIES IS MORE EFFICIENT.

- MISAPPLYING THE FORMULA: ENSURE THAT THE TERMS ARE PERFECT SQUARES BEFORE APPLYING THE DIFFERENCE OF SQUARES
IDENTITY.

- OVERLOOKING THE NEGATIVE SIGN: REMEMBER THAT THE DIFFERENCE OF SQUARES INVOLVES SUBTRACTION, NOT ADDITION.

PRACTICE EXERCISES
ToO SOLIDIFY YOUR UNDERSTANDING, TRY FACTORISING THE FOLLOWING EXPRESSIONS:

1. 16x"2 - 25
2.49 - 362"2
3.25A%2 - 168"2
4.81-64m"2
5r"2-81

SOLUTIONS INVOLVE IDENTIFYING PERFECT SQUARES AND APPLYING THE DIFFERENCE OF SQUARES FORMULA ACCORDINGLY.

SUMMARY

FACTORISING 4Y"2 - 9 USING FACTORISATION PROPERTIES IS A STRAIGHTFORWARD BUT ESSENTIAL SKILL IN ALGEBRA.
RECOGNISING THE PATTERN AS A DIFFERENCE OF SQUARES ALLOWS FOR A QUICK AND ELEGANT FACTORISATION:

4v"2 -9 =(2y+ 3)(2vy - 3)
MASTERING THIS PROPERTY ENHANCES YOUR PROBLEM-SOLVING TOOLKIT AND PREPARES YOU FOR TACKLING MORE COMPLEX

ALGEBRAIC EXPRESSIONS. REMEMBER TO ALWAYS LOOK FOR PERFECT SQUARES, IDENTIFY PATTERNS, AND APPLY THE
APPROPRIATE IDENTITIES TO SIMPLIFY EXPRESSIONS EFFICIENTLY.



BY UNDERSTANDING AND APPLYING THE DIFFERENCE OF SQUARES PROPERTY, STUDENTS AND ENTHUSIASTS CAN CONFIDENTLY
APPROACH A \WIDE RANGE OF ALGEBRAIC PROBLEMS, MAKING THEIR MATHEMATICAL JOURNEY SMOOTHER AND MORE REW ARDING.
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