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(UNDERSTANDING THE PROPERTIES OF RECTANGLES AND HOW SCALING AFFECTS THEIR DIMENSIONS IS FUNDAMENTAL IN GEOMETRY.
IN THIS ARTICLE, WE WILL EXPLORE A SPECIFIC PROBLEM INVOLVING A RECTANGLE WITH A GIVEN PERIMETER, HOW ITS
DIMENSIONS CHANGE WHEN SCALED, AND HOW TO CALCULATE THE NEW MEASUREMENTS. \W/HETHER YOU'RE A STUDENT
PREPARING FOR EXAMS OR SOMEONE INTERESTED IN GEOMETRIC CONCEPTS, THIS COMPREHENSIVE GUIDE WILL CLARIFY THE
PROCESS STEP-BY-STEP.

UUNDERSTANDING THE BASIC PROPERTIES OF A RECTANGLE

BEFORE DIVING INTO THE PROBLEM, IT’S ESSENTIAL TO UNDERSTAND THE FUNDAMENTAL PROPERTIES OF RECTANGLES.

WHAT DEFINES A RECTANGLE?

- A RECTANGLE IS A FOUR-SIDED POLYGON (QUADRILATERAL) WITH OPPOSITE SIDES EQUAL AND FOUR RIGHT ANGLES.
- THE KEY DIMENSIONS OF A RECTANGLE ARE ITS LENGTH (L) anD winTH (\W/).

PERIMETER OF A RECTANGLE

- THe PerIMETER (P) IS THE TOTAL DISTANCE AROUND THE RECTANGLE.
- |T IS CALCULATED AS:

P=2x(L+W)
- FOR EXAMPLE, IF A RECTANGLE HAS A LENGTH OF 10 INCHES AND A WIDTH OF 4 INCHES:

P=2x(10+4)=2x 14 =28 INCHES

GiveN DATA AND THE PROBLEM STATEMENT

THE PROBLEM STATES:

- THE ORIGINAL PERIMETER OF THE RECTANGLE IS 48 INCHES.
- THE LENGTH AND WIDTH ARE SCALED BY A FACTOR OF 2.5.
- THE QUESTION: WHAT IS THE NEW PERIMETER AFTER SCALING?

THE KEY STEPS INVOLVE:

1. DETERMINING THE ORIGINAL DIMENSIONS (LENGTH AND \)VIDTH) BASED ON THE PERIMETER.
2. SCALING THESE DIMENSIONS BY THE GIVEN FACTOR.

3. CALCULATING THE NEW PERIMETER WITH SCALED DIMENSIONS.



STeP 1: FIND ORIGINAL DIMENSIONS OF THE RECTANGLE

GIVEN:

- ORIGINAL PERIMETER, P = 48 INCHES

\W/E kNOW:

-P=2x(L+W)

TO FIND THE SUM OF THE ORIGINAL LENGTH AND WIDTH:
-L+W=P/2=48/2 =24 NcHES

NoTE: W/ITHOUT ADDITIONAL INFORMATION, THE ORIGINAL LENGTH AND WIDTH ARE NOT UNIQUELY DETERMINED, BUT THEIR SUM
IS KNOWN TO BE 24 INCHES.

STeP 2: UNDERSTAND THE EFFECT OF SCALING ON DIMENSIONS

\W/HEN A RECTANGLE'S LENGTH AND WIDTH ARE SCALED BY A FACTOR OF K = 25, THE NEW DIMENSIONS BECOME!:

-L"=Lx25
-\W' =W x 2.5

THE IMPLICATIONS:

- THE SCALED LENGTH AND WIDTH ARE 2.5 TIMES THEIR ORIGINAL SIZES.
- THE NEW PERIMETER CAN BE CALCULATED USING THE SCALED DIMENSIONS.

STeP 3: CALCULATE THE NEW DIMENSIONS AND PERIMETER

SINCE THE ORIGINAL SUM OF DIMENSIONS IS L + W/ = 24 INCHES, THE SCALED DIMENSIONS WILL HAVE A SUM:
L+ W =(L+ W)X 2.5=24x25=60INCHES

Now, THE NEW PERIMETER IS:

P =2x(L"+ W) =2x60= 120 INCHES

THEREFORE:

> AFTER SCALING BOTH THE LENGTH AND WIDTH BY A FACTOR OF 26, THE NEW PERIMETER OF THE RECTANGLE IS 120 INCHES.



SUMMARY oOF THE CALCULATION PROCESS

To WRAP UP, HERE IS A STEP-BY~-STEP OUTLINE:
1. DETERMINE THE SUM OF ORIGINAL DIMENSIONS:

- ORIGINAL PERIMETER = 48 INCHES
- SUM OF ORIGINAL DIMENSIONS = 24 INCHES

2. APPLY THE SCALING FACTOR TO THE SUM:

- SCALING FACTOR = 2.5
- ScaALED suM = 24 x 2.5 = 60 INCHES

3. CALCULATE THE NEW PERIMETER:

- NEW PERIMETER = 2 X SCALED SUM = 2 X 60 = 120 INCHES

ADDITIONAL CONSIDERATIONS AND V ARIATIONS

\WHILE THE PROBLEM DOESN'T SPECIFY THE ORIGINAL LENGTH AND WIDTH INDIVIDUALLY, IT'S IMPORTANT TO NOTE:

- THE ORIGINAL DIMENSIONS COULD VARY AS LONG AS THEIR SUM IS 24 INCHES.
- FOR EXAMPLE:

- IF THE ORIGINAL LENGTH IS 10 INCHES, THEN THE WIDTH IS 14 INCHES.

- IF THE LENGTH IS 12 INCHES, THEN THE WIDTH IS 12 INCHES.

- AFTER SCALING, THESE SPECIFIC DIMENSIONS WOULD BE:

- ForLENGTH: L' =L x 2.5
- For wiDTH: W' =W % 2.5

- THE PERIMETER WOULD ALWAYS BE 120 INCHES REGARDLESS OF THE ORIGINAL DIMENSIONS, AS LONG AS THEIR SUM IS 24
INCHES.

ReAL-\W ORLD APPLICATIONS OF SCALING IN GEOMETRY

UNDERST ANDING HOW SCALING AFFECTS DIMENSIONS AND PERIMETERS IS VALUABLE IN VARIOUS FIELDS:
- ARCHITECTURE AND DESIGN: SCALING BLUEPRINTS TO REAL-WORLD SIZES.
- ENGINEERING: ADJUSTING COMPONENT SIZES PROPORTIONALLY.

- ART AND MODELING: CREATING SCALED MODELS WHILE MAINTAINING PROPORTIONS.
- MATHEMATICS EDUCATION: DEVELOPING SPATIAL REASONING AND PROPORTIONAL THINKING.

PrRACTICE PrROBLEMS TO ReEINFORCE CONCEPTS

1. IF A RECTANGLE HAS A PERIMETER OF 60 INCHES, AND ITS LENGTH IS 20 INCHES, WHAT IS ITS WIDTH? |F BOTH DIMENSIONS



ARE SCALED BY A FACTOR OF 3, WHAT IS THE NEW PERIMETER?

2. A RECTANGLE'S WIDTH IS 8 INCHES, AND ITS PERIMETER IS 40 INCHES. |F THE WIDTH IS INCREASED BY 4 INCHES, AND THE
LENGTH REMAINS THE SAME, WHAT IS THE NEW PERIMETER?

3. A RECTANGLE WITH AN ORIGINAL PERIMETER OF 7 2 INCHES IS SCALED DOWN BY A FACTOR OF 0.5. WHAT IS THE PERIMETER
OF THE SCALED RECTANGLE?

CoNCLUSION

(UNDERSTANDING THE RELATIONSHIP BETWEEN PERIMETER, DIMENSIONS, AND SCALING FACTORS IS ESSENTIAL IN GEOMETRY. IN THE
PROBLEM DISCUSSED, SCALING BOTH THE LENGTH AND WIDTH BY A FACTOR OF 2.5 RESULTS IN THE PERIMETER INCREASING
PROPORTIONALLY. SPECIFICALLYI STARTING WITH A RECTANGLE WITH A PERIMETER OF 48 INCHES, SCALING ITS DIMENSIONS BY
2.5 YIELDS A NEW PERIMETER OF 120 INCHES. THIS EXERCISE EMPHASIZES THE IMPORTANCE OF PROPORTIONAL REASONING AND
PROVIDES PRACTICAL INSIGHTS INTO HOW GEOMETRIC FIGURES BEHAVE UNDER SCALING TRANSFORMATIONS.

MeTA DESCRIPTION:
LEARN HOW TO CALCULATE THE NEW PERIMETER OF A RECTANGLE WHEN ITS LENGTH AND WIDTH ARE SCALED BY A FACTOR OF
2.5. STEP-BY-STEP EXPLANATION OF THE PROBLEM INVOLVING A RECTANGLE WITH A 48-INCH PERIMETER.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE ORIGINAL LENGTH AND WIDTH OF THE RECTANGLE GIVEN ITS PERIMETER OF
48 INCHES?

THE ORIGINAL LENGTH AND WIDTH CANNOT BE UNIQUELY DETERMINED FROM ONLY THE PERIMETER; ADDITIONAL INFORMATION IS
NEEDED. HOWEVER, IF WE ASSUME THE RECTANGLE HAS LENGTH L AND WIDTH W/, THEN 2L + 2\W/ = 48 INCHES.

IF THE LENGTH AND WIDTH OF A RECTANGLE ARE SCALED BY A FACTOR OF 2.5 , HOW
DOES THE PERIMETER CHANGE?

THE PERIMETER IS SCALED BY THE SAME FACTOR OF 2.5. THEREFORE, THE NEW PERIMETER WILL BE 48 INCHES X 2.5 = 120
INCHES.

\WHAT IS THE NEW LENGTH AND WIDTH OF THE RECTANGLE AFTER SCALING BY A FACTOR
OF 2.5°?

|F THE ORIGINAL LENGTH AND WIDTH ARE L AND W/, THE NEW LENGTH IS 2.5L AND THE NEW WIDTH IS 2.5\W/.

GIVEN THE ORIGINAL PERIMETER OF 48 INCHES, WHAT ARE THE NEW DIMENSIONS AFTER
SCALING?

THE NEW LENGTH IS 2.5 TIMES THE ORIGINAL LENGTH, AND THE NEW WIDTH IS 2.5 TIMES THE ORIGINAL WIDTH. W/ ITHOUT THE
ORIGINAL DIMENSIONS, THE EXACT NEW DIMENSIONS CANNOT BE CALCULATED, BUT THE PERIMETER WILL BE 120 INCHES.



How DOES SCALING THE DIMENSIONS BY 2.5 AFFECT THE AREA OF THE RECTANGLEP

THE AREA IS SCALED BY THE SQUARE OF THE SCALING FACTOR. SO, THE NEW AREA WILL BE 2.52 = 6.25 TIMES THE ORIGINAL
AREA.

CAN WE DETERMINE THE EXACT NEW LENGTH AND WIDTH WITHOUT KNOWING THE
ORIGINAL DIMENSIONS?

NO, WITHOUT THE ORIGINAL DIMENSIONS, WE CANNOT DETERMINE THE EXACT NEW LENGTH AND WIDTH. W/E ONLY KNOW THE
PERIMETER AFTER SCALING.

WHAT IS THE MAIN TAKEAWAY ABOUT SCALING DIMENSIONS AND PERIMETERS IN
RECTANGLES?

SCALING THE LENGTH AND WIDTH BY A FACTOR SCALES THE PERIMETER BY THE SAME FACTOR AND THE AREA BY THE SQUARE OF
THAT FACTOR.

ADDITIONAL RESOURCES

A RECTANGLE HAS A PERIMETER OF 48 INCHES. THE LENGTH AND WIDTH ARE SCALED BY A FACTOR OF 2.5. WHAT IS THE —
THIS INTRIGUING PROBLEM COMBINES FUNDAMENTAL GEOMETRIC CONCEPTS WITH ALGEBRAIC REASONING, OFFERING A RICH
OPPORTUNITY TO EXPLORE THE RELATIONSHIPS BETWEEN DIMENSIONS, SCALING, AND PERIMETER. IN THIS COMPREHENSIVE
ANALYSIS, WE WILL DELVE INTO THE PRINCIPLES UNDERPINNING THE PROBLEM, STEP-BY-STEP CALCULATIONS, AND BROADER
IMPLICATIONS, ALL PRESENTED IN A CLEAR, STRUCTURED MANNER SUITABLE FOR READERS SEEKING BOTH UNDERSTANDING AND
INSIGHT.

UNDERSTANDING THE PROBLEM: KEY CONCEPTS AND T ERMINOLOGY

BEFORE EMBARKING ON THE SOLUTION, IT’S ESSENTIAL TO CLARIFY THE CORE ELEMENTS INVOL VED:
\WHAT Is A RECTANGLE?
A RECTANGLE IS A QUADRILATERAL WITH FOUR RIGHT ANGLES. |TS DEFINING DIMENSIONS ARE:

- LenaTH (L): THE LONGER SIDE.
- WipTH (\W): THE SHORTER SIDE.

BOTH DIMENSIONS ARE TYPICALLY EXPRESSED IN UNITS OF LENGTH, SUCH AS INCHES.
PERIMETER OF A RECTANGLE

THE PERIMETER (P) OF A RECTANGLE IS THE TOTAL DISTANCE AROUND IT, CALCULATED AS:
\[P=2\Times (L + W) \]

GIVEN THAT THE PERIMETER IS 48 INCHES, THE INITIAL DIMENSIONS SATISFY:

\[ 2 \7TimMes (L + W) =48 \impLiES L + W = 24 \]

SCALING OF DIMENSIONS



SCALING REFERS TO INCREASING OR DECREASING THE SIZE OF AN OBJECT PROPORTIONALLY. W/HEN THE LENGTH AND WIDTH ARE
SCALED BY A FACTOR OF 25, THEIR NEW DIMENSIONS BECOME:

- New LenagTH: \(L' = 2.5 \TiMes L \)
- New wipTH: \( W' = 2.5 \TiMes W \)

THIS OPERATION PRESERVES THE SHAPE BUT ALTERS THE SIZE.

STeEP-BY-STEP SOLUTION APPROACH

THE PROBLEM ESSENTIALLY ASKS: AFTER SCALING THE ORIGINAL RECTANGLE'S LENGTH AND WIDTH BY 2.5, WHAT IS THE NEW
PERIMETER? TO ANSWER THIS, WE WILL:

1. DETERMINE THE ORIGINAL DIMENSIONS \(L\) anp \(\W/\).

2. CaLcuLATE THE scaLeD piMensions \(L'\) ano \(\W'\).
3. FIND THE PERIMETER OF THE SCALED RECTANGLE.

1. FINDING THE ORIGINAL DIMENSIONS

GIVEN:

\[L+W=24\]

HOWEVER, THIS SINGLE EQUATION CONTAINS TWO VARIABLES. TO FIND SPECIFIC VALUES FOr \(L\) ano \(\W/\), an
ADDITIONAL ASSUMPTION OR CONSTRAINT IS NEEDED. SINCE THE PROBLEM DOES NOT SPECIFY THE RATIO OF LENGTH TO WIDTH,
THE MOST GENERAL APPROACH CONSIDERS ALL POSSIBLE PAIRS THAT SATISFY THE SUM CONDITION.

POSSIBLE DIMENSION PAIRS:

- For exampLE, IF \(L = 10\), THen \(\W = 14\).

- 1R \(L = 12)), THen \(W = 12\).

-1F\(L = 8)), THen \(\W = 16\).

IN GENERAL, THE SET OF SOLUTIONS IS:

\[L =x, \Quap W = 24 - x, \QuUAD \TexT{wHere } 0 < x < 24 \]

THIS PARAMETRIC FORM ALLOWS US TO ANALYZE THE EFFECT OF SCALING FOR ANY INITIAL DIMENSIONS SATISFYING THE
PERIMETER CONDITION.

2. CALCULATING THE ScALED DIMENSIONS

ONCE THE ORIGINAL DIMENSIONS ARE KNOWN, SCALING BY A FACTOR OF 2.5 RESULTS IN:

\[L'=2.5\TMes L \]
\[ W' =2.5\1Mes W \]



Because \(\W = 24 - L\), THE SCALED DIMENSIONS BECOME:

\[L'=2.5\TiMes L \]
N W =25\TiMes (24 - L) \]

3. CoMPUTING THE NEW PERIMETER

THE PERIMETER OF THE SCALED RECTANGLE IS:

\[P =2 \Times (L' + W) \]

SUBSTITUTING THE SCALED DIMENSIONS:

\[P'=2\TimMes (2.5L + 2.5(24 - L) \]

FacTor out 2.5:

\[P'=2\TiMes 2.5 \TiMes (L + 24 - L) \]

SIMPLIFY INSIDE THE PARENTHESES:

\[P' =2 \TiMes 2.5 \Times 24 \]

CALCULATE:

\[P'=(2\TiMes 2.5) \TiMes 24 = 5 \TiMes 24 = 120 \]

RESULT: REGARDLESS OF THE INITIAL DIMENSIONS, AS LONG AS THE ORIGINAL PERIMETER IS 48 INCHES, THE SCALED RECTANGLE'S
PERIMETER WILL ALWAYS BE 120 INCHES.

IMPLICATIONS AND BROADER CONTEXT

THIS CALCULATION HIGHLIGHTS AN IMPORTANT PRINCIPLE IN GEOMETRY: SCALING A SHAPE BY A FACTOR OF \(k\) INCREASES ITS
PERIMETER BY THE SAME FACTOR \(k\), PROVIDED THE SHAPE REMAINS SIMILAR (I.E., PROPORTIONS ARE PRESERVED). HERE, THE
PERIMETER SCALES LINEARLY WITH THE SCALE FACTOR:

\[P' =k \TiMes P \]

CONFIRMING THE SCALING LAW

- ORIGINAL PERIMETER: \(P = 48\) INCHES.

- ScaLe FacTor: \(k = 2.5\).

- CALCULATED SCALED PERIMETER: \(P' = 2.5 \TiMes 48 = 120\) INCHES.

THIS CONFIRMS THE GENERAL RULE THAT PERIMETERS OF SIMILAR FIGURES SCALE LINEARLY WITH THE SCALE FACTOR.

ReAL-\W/ ORLD APPLICATIONS

(UNDERSTANDING SCALING IS FUNDAMENTAL IN FIELDS SUCH AS:

- ARCHITECTURE: SCALING BLUEPRINTS TO ACTUAL CONSTRUCTION SIZES.



- MANUFACTURING: ADJUSTING DESIGNS PROPORTIONALLY.
- ART AND DESIGN: CREATING PROPORTIONAL ENLARGEMENTS OR REDUCTIONS.
- MATHEMATICS EDUCATION: TEACHING CONCEPTS OF SIMILARITY AND PROPORTIONALITY.

POTENTIAL LIMITATIONS AND CONSIDERATIONS
\W/HILE THE LINEAR SCALING OF PERIMETERS HOLDS TRUE FOR SIMILAR SHAPES, THE AREA SCALES DIFFERENTLY:
\[ \TexT{AreA scALE FACTOR} =k"2 \]

THUS, IF THE PERIMETER INCREASES BY A FACTOR OF 2.5, THE AREA INCREASES BY \(2.5"2 = 6.25)).

SUMMARY AND KEY T AKEAWAYS

IN CONCLUSION:

- THE ORIGINAL RECTANGLE, WITH A PERIMETER OF 48 INCHES, HAS DIMENSIONS SATISFYING \(L + W = 24\).

- W/HEN BOTH LENGTH AND WIDTH ARE SCALED BY A FACTOR OF 2.5, THE SHAPE REMAINS SIMILAR.

- THE PERIMETER SCALES LINEARLY, RESULTING IN A NEW PERIMETER OF 120 INCHES.

- THE PROBLEM EXEMPLIFIES THE FUNDAMENTAL GEOMETRIC PRINCIPLE THAT PERIMETERS OF SIMILAR FIGURES SCALE DIRECTLY
WITH THE SCALE FACTOR.

KEY POINTS:

- THE INITIAL DIMENSIONS ARE NOT UNIQUE; ANY PAIR SATISFYING \(L + W = 24\) is vALID.
- THE SCALED PERIMETER IS INDEPENDENT OF THE SPECIFIC INITIAL DIMENSIONS, DEPENDING ONLY ON THE SCALE FACTOR.
- UNDERSTANDING SCALING PRINCIPLES IS VITAL FOR PRACTICAL APPLICATIONS AND MATHEMATICAL REASONING.

FINAL ReFLECTION

THIS EXPLORATION DEMONSTRATES THE ELEGANCE AND CONSISTENCY OF GEOMETRIC SCALING. W/HETHER IN DESIGN, ENGINEERING,
OR EDUCATION, RECOGNIZING HOW DIMENSIONS AND PERIMETERS CHANGE PROPORTIONALLY ENABLES PRECISE CALCULATIONS AND
EFFECTIVE PROBLEM-SOLVING. THE PROBLEM EXEMPLIFIES HOW FUNDAMENTAL FORMULAS—LIKE THE PERIMETER OF A
RECTANGLE—SERVE AS THE FOUNDATION FOR MORE COMPLEX REASONING ABOUT SHAPE TRANSFORMATIONS. AS SUCH, IT
UNDERSCORES THE IMPORTANCE OF MASTERING BASIC GEOMETRIC CONCEPTS AS A STEPPING STONE TO MORE ADVANCED
MATHEMATICAL LITERACY.

IN ESSENCE, THE ANSWER TO THE PROBLEM IS THAT THE SCALED RECTANGLE’S PERIMETER IS 120 INCHES, ILLUSTRATING THE
LINEAR RELATIONSHIP BETWEEN SCALE FACTORS AND PERIMETER MEASUREMENTS IN SIMILAR FIGURES.
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