CoLE HAs A RecTANGULAR GARDEN WITH AN AReA OF
16.02 SQUARE MeTERS. WHAT Is THE WIDTH, IN METERS,
OF THE

CoLE Has A RecTANGULAR GARDEN W/ITH AN ARea OF 16.02 SQUARE MeTerS. WHAT Is THE WIDTH, IN MeTers, OF THE
GARDEN? THIS QUESTION INVITES US TO EXPLORE THE FUNDAMENTAL CONCEPTS OF AREA AND DIMENSIONS IN GEOMETRY,
SPECIFICALLY FOCUSING ON RECTANGLES. UNDERSTANDING HOW TO DETERMINE THE WIDTH OF A GARDEN WHEN GIVEN ITS AREA
AND OTHER DIMENSIONS IS A PRACTICAL SKILL THAT APPLIES TO GARDENING, LANDSCAPING, CONSTRUCTION, AND MANY
ASPECTS OF EVERYDAY LIFE. IN THIS ARTICLE, WE WILL DELVE INTO THE MATHEMATICAL PRINCIPLES INVOLVED, PROVIDE STEP-
BY-STEP METHODS TO FIND THE WIDTH, AND INCLUDE RELEVANT EXAMPLES TO CLARIFY THE PROCESS.

UNDERSTANDING THE BASICS: AREA AND DIMENSIONS OF A RECTANGLE

WHAT Is A RECTANGLE?

A RECTANGLE IS A FOUR-SIDED POLYGON (QUADRILATERAL) WITH OPPOSITE SIDES EQUAL IN LENGTH AND ALL INTERIOR ANGLES
MEASURING 90 DEGREES. THE DEFINING CHARACTERISTIC OF RECTANGLES MAKES CALCULATING THEIR AREA STRAIGHTFORW ARD
WHEN THE LENGTH AND WIDTH ARE KNOWN.

Key Terms: LENGTH, WIDTH, AND AREA

- LENGTH: THE LONGER SIDE OF THE RECTANGLE.

- WIDTH: THE SHORTER SIDE OF THE RECTANGLE, WHICH WE ARE INTERESTED IN FINDING.

- AREA: THE TOTAL SPACE ENCLOSED WITHIN THE RECTANGLE, MEASURED IN SQUARE UNITS (E.G./ SQUARE METERS). IT1s
CALCULATED AS:

\l

\TexT{AreA} = \TeExT{LenGTH]} \TiMES \TEXT{WIDTH}

\]

IN COLE’S GARDEN CASE, THE AREA IS GIVEN AS 16.02 SQUARE METERS. TO FIND THE WIDTH, WE NEED TO KNOW OR ESTIMATE
THE LENGTH OR HAVE ADDITIONAL INFORMATION ABOUT THE GARDEN'S DIMENSIONS.

MATHEMATICAL APPROACH TO FIND THE WIDTH

THe FUNDAMENTAL FORMULA

GIVEN THE AREA OF A RECTANGLE, THE RELATIONSHIP BETWEEN LENGTH (L), wiDTH (\W/), AND AREA (A) Is:

\[
A =L \TiMes W

\]

REARRANGED TO SOLVE FOR WIDTH:

\[
W = \rrac{A}L}
\]



SIMILARLY, IF THE LENGTH IS KNOWN, THE WIDTH CAN BE DIRECTLY CALCULATED. CONVERSELY, IF THE WIDTH IS KNOWN, THE
LENGTH CAN BE FOUND USING:

\[
L = \rrac{A{ W}
\]

IN CoLE's PROBLEM, SINCE ONLY THE AREA IS SPECIFIED, AND NO LENGTH OR WIDTH IS GIVEN, THE KEY IS TO DETERMINE THE
POSSIBLE WIDTH ASSUMING SOME TYPICAL VALUES FOR LENGTH, OR TO RECOGNIZE THAT WITHOUT AN ADDITIONAL DIMENSION,
THE WIDTH COULD VARY.

ASSUMING DIFFERENT LENGTHS: EXPLORING PossIBLE WIDTHS

SUPPOSE WE HAVE SOME POTENTIAL LENGTHS FOR COLE’S GARDEN. FOR EXAMPLE:
- |F THE LENGTH IS 4 METERS:

\[

W = \rrac{16.02}4} = 4.005 \TexT{ METERS}
\]

- |F THE LENGTH IS 2 METERS:

\[

W = \rrac{16.02}2} = 8.01 \1exT{ MeTERS}
\]

- |F THE LENGTH IS 8 METERS:

\[

W = \rrac{16.02}8} = 2.0025 \1exT{ MeTERS}
\]

FROM THESE EXAMPLES, IT’S CLEAR THAT THE WIDTH DEPENDS ON THE LENGTH YOU CHOOSE OR MEASURE. THE KEY TAKEAWAY
IS THAT FOR ANY GIVEN AREA, THE PRODUCT OF LENGTH AND WIDTH MUST EQUAL 16.02.

CALCULATING THE WIDTH WHEN ADDITIONAL INFORMATION IS AVAILABLE

SCENARIO 1: KNOWN LENGTH

IF COLE MEASURES OR KNOWS THE LENGTH OF THE GARDEN, CALCULATING THE WIDTH IS STRAIGHTFORW ARD:

\[
\Boxep{W = \rrac{16.02}{\TexT{LencTH}}}

\]

For EXAMPLE, IF THE GARDEN’S LENGTH IS 3 METERS:

\[
W = \rrac{16.02}{3} = 5.34 \1exT{ METERS}

\]

Key POINT: ALWAYS ENSURE THE UNITS ARE CONSISTENT.



SCENARIO 2: KNOWN PERIMETER OR OTHER DIMENSIONS

IF ADDITIONAL INFORMATION SUCH AS THE PERIMETER IS KNOWN, THE WIDTH CAN BE FOUND USING THE PERIMETER FORMULA!

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

REARRANGED TO SOLVE FOR WIDTH:

\[
W = \rrac{P} 2} -L
\]

WITH THIS, KNOWING THE PERIMETER AND LENGTH ALLOWS FOR THE DIRECT CALCULATION OF THE WIDTH.

PrRACTICAL APPLICATIONS AND CONSIDERATIONS

DESIGNING A GARDEN WITH SPECIFIC DIMENSIONS

SuPPOSE COLE WANTS HIS GARDEN TO BE RECTANGULAR WITH A SPECIFIC WIDTH. UNDERSTANDING HOW TO COMPUTE THE
LENGTH BASED ON A DESIRED WIDTH AND THE TOTAL AREA HELPS IN PLANNING.

For EXAMPLE, IF COLE WANTS A WIDTH OF 2 METERS:

\[
L =\rrac{16.02}{2} = 8.01 \1exT{ MeTERS}

\]

THIS YIELDS A RECTANGULAR GARDEN MEASURING APPROXIMATELY 8.0 1 METERS IN LENGTH AND 2 METERS IN WIDTH.

IMPLICATIONS FOR LANDSCAPING AND CONSTRUCTION

KNOWING HOW TO CALCULATE THE WIDTH FROM THE AREA ALLOWS GARDENERS, LANDSCAPERS, AND BUILDERS TO DESIGN
SPACES THAT FIT SPECIFIC SPATIAL CONSTRAINTS. [F AN AREA IS FIXED, ADJUSTING THE LENGTH AND WIDTH ACCORDINGLY
ENSURES THE DESIGN MEETS THE REQUIREMENTS.

FACTORrRS AFFECTING THE WIDTH CALCULATION

MEASUREMENT ACCURACY

ACCURATE MEASUREMENT OF THE AREA AND DIMENSIONS IS CRUCIAL. SMALL ERRORS CAN LEAD TO SIGNIFICANT DISCREPANCIES IN
THE CALCULATED WIDTH.

SHAPE V ARIATIONS

W/HILE THE CALCULATION ASSUMES A PERFECT RECTANGLE, REAL-WORLD GARDENS MAY HAVE IRREGULAR SHAPES. IN SUCH
CASES, BREAKING THE AREA INTO SMALLER RECTANGLES OR USING APPROXIMATION METHODS MAY BE NECESSARY.



MATERIAL AND MATERIAL CosT CONSIDERATIONS

UNDERSTANDING THE DIMENSIONS HELPS IN ESTIMATING THE AMOUNT OF MATERIALS NEEDED (SOIL, GRASS, PAVING STONES) AND
BUDGETING ACCORDINGLY.

Concrusion: How 1o Fino THE WIDTH oF CoLE’s GARDEN

To SUMMARIZE, THE KEY STEPS TO DETERMINE THE WIDTH OF COLE’S RECTANGULAR GARDEN, GIVEN THE AREA OF 16.02
SQUARE METERS, ARE:

1. IDENTIFY OR MEASURE THE LENGTH: THE WIDTH DEPENDS DIRECTLY ON THE LENGTH IF THE AREA IS FIXED.
2. USE THE AREA FORMULA:

\[
W = \rrac{16.023{L}
\]

3. CALCULATE BASED ON KNOWN OR ASSUMED LENGTH: CHOOSE A LENGTH BASED ON THE GARDEN'S LAYOUT OR CONSTRAINTS
AND COMPUTE THE WIDTH ACCORDINGLY.

FINAL NOTE: WITHOUT ADDITIONAL INFORMATION SUCH AS THE LENGTH OR PERIMETER, THE EXACT WIDTH CANNOT BE
DETERMINED SOLELY FROM THE AREA. HO\)(/EVER, KNOWING THE AREA PROVIDES A RANGE OF POSSIBLE DIMENSIONS, ENABLING
EFFECTIVE PLANNING AND DESIGN.

ADDITIONAL TIPS FOR GARDEN DIMENSION PLANNING

- ALWAYS MEASURE ACCURATELY TO MINIMIZE ERRORS.

- CONSIDER THE INTENDED USE OF THE GARDEN WHEN CHOOSING DIMENSIONS.

- USE VISUALIZATION TOOLS OR SKETCHES TO BETTER UNDERSTAND THE SPATIAL LAYOUT.
- CONSULT WITH LANDSCAPE PROFESSIONALS IF PRECISE DIMENSIONS ARE CRITICAL.

BY MASTERING THESE CONCEPTS, COLE, OR ANYONE PLANNING A GARDEN, CAN CONFIDENTLY DETERMINE THE NECESSARY

DIMENSIONS TO CREATE A FUNCTIONAL AND AESTHETICALLY PLEASING OUTDOOR SPACE WITHIN THE SPECIFIED AREA OF 16.02
SQUARE METERS.

FREQUENTLY ASkeD QUESTIONS

WHAT 1S THE WIDTH OF COLE'S RECTANGULAR GARDEN IF THE AREA IS 16.02 SQUARE
METERS AND THE LENGTH IS 4 METERS?

THE WIDTH IS 4.005 METERS, CALCULATED BY DIVIDING THE AREA (16.02) BY THE LENGTH (4).

How cAN | FIND THE WIDTH OF A RECTANGULAR GARDEN GIVEN ITS AREA AND LENGTH?

DIVIDE THE AREA BY THE LENGTH: WIDTH = AREA / LENGTH.

IF COLE’S GARDEN HAS AN AREA OF 16.02 M2 AND A WIDTH OF 3 METERS, WHAT IS
THE LENGTH?

THE LENGTH IS APPROXIMATELY 5.34 METERS, FOUND BY DIVIDING 16.02 BY 3.



\WHAT ARE POSSIBLE DIMENSIONS FOR COLE’S GARDEN WITH AN AREA OF 16.02 M??

POSSIBLE DIMENSIONS INCLUDE, FOR EXAMPLE, 4 METERS BY 4.005 METERS, OR 3 METERS BY 5.34 METERS, AMONG OTHERS.

\W/HY IS UNDERSTANDING THE AREA IMPORTANT FOR DETERMINING THE WIDTH OF A
GARDEN?

BECAUSE THE AREA EQUALS LENGTH TIMES WIDTH, KNOWING THE AREA HELPS CALCULATE THE MISSING DIMENSION WHEN THE
OTHER IS KNOWN.

CAN THE WIDTH OF COLE’S GARDEN BE A DECIMAL? \WHY?

YES, BECAUSE THE CALCULATED WIDTH FROM THE AREA AND LENGTH CAN RESULT IN A DECIMAL, ESPECIALLY IF THE
MEASUREMENTS ARE NOT WHOLE NUMBERS.

IF THE WIDTH OF COLE’S GARDEN IS 2 METERS, WHAT IS THE LENGTH?

THE LENGTH wouLD Be 8.0 1 METERS, OBTAINED BY DIVIDING 16.02 BY 2.

WHAT IS THE SIGNIFICANCE OF THE AREA BEING 16.02 SQUARE METERS IN REAL-\WORLD
GARDENING?

|T HELPS DETERMINE HOW MUCH SPACE IS AVAILABLE FOR PLANTING, SEATING, OR OTHER GARDEN FEATURES, AND INFORMS
PLANNING AND RESOURCE ALLOCATION.

How ACCURATE MUST MEASUREMENTS BE TO FIND THE WIDTH OF COLE’S GARDEN
PRECISELY?

MEASUREMENTS SHOULD BE ACCURATE TO AT LEAST TWO DECIMAL PLACES TO PRECISELY DETERMINE THE WIDTH, GIVEN THE
AREA OF 16.02 M2

ADDITIONAL RESOURCES

CoLE HAs A ReECTANGULAR GARDEN W/ITH AN AReA OF 16.02 SQUARE METERS. WHAT Is THE WIDTH, IN MeTERS, OF THE
\W/HEN IT COMES TO UNDERSTANDING THE DIMENSIONS OF A RECTANGULAR GARDEN, ESPECIALLY WHEN ONLY THE AREA IS KNOWN,
IT CAN BE QUITE A FASCINATING PROBLEM TO SOLVE. IN COLE’S CASE, HE HAS A RECTANGULAR GARDEN WITH A TOTAL AREA OF
16.02 SQUARE METERS, AND HE WANTS TO DETERMINE THE WIDTH OF HIS GARDEN IN METERS. THIS QUESTION NOT ONLY
INVOLVES BASIC GEOMETRIC CONCEPTS BUT ALSO ENCOURAGES A DEEPER UNDERSTANDING OF HOW AREA, LENGTH, AND WIDTH
RELATE IN A RECTANGLE. THIS ARTICLE AIMS TO EXPLORE THE PROCESS OF CALCULATING THE WIDTH GIVEN THE AREA, EXPLAIN
THE RELEVANT MATHEMATICAL CONCEPTS, AND DISCUSS THE VARIOUS FACTORS INVOLVED IN SUCH A PROBLEM.

UNDERSTANDING THE BASICS OF RECTANGULAR GARDENS

WHAT Is A RECTANGLE?

A RECTANGLE IS A FOUR-SIDED POLYGON (QUADRILATERAL) WITH OPPOSITE SIDES EQUAL AND FOUR RIGHT ANGLES. THE
DEFINING CHARACTERISTIC OF A RECTANGLE IS THAT THE LENGTH AND WIDTH ARE PERPENDICULAR, MAKING IT STRAIGHTFORW ARD
TO CALCULATE ITS AREA AND PERIMETER USING SIMPLE FORMULAS.



AREA OF A RECTANGLE

THe AREA (A) OF A RECTANGLE IS CALCULATED AS:
\[ A = \TexT{LencTH} \TiMes \TexT{wIDTH} \]
WHERE:

- LenaTH (L) IS THE LONGER SIDE,

- WioTH (\W) IS THE SHORTER SIDE.

GIVEN THE AREA, IF EITHER THE LENGTH OR WIDTH IS KNOWN, THE OTHER CAN BE EASILY FOUND USING ALGEBRAIC MANIPULATION.

GiveN DATA AND THE PROBLEM STATEMENT

WHAT I1s KNOWN?

- THE ToTAL AREA oF CoLE'S GARDEN: 16.02 SQUARE METERS.
- THE SHAPE OF THE GARDEN: RECTANGULAR.
- THE UNKNOWN: W IDTH OF THE GARDEN IN METERS.

WHAT |s BEING ASKED?

- To FIND THE WIDTH (\W/) OF THE GARDEN, GIVEN THE AREA.

MATHEMATICAL APPROACH TO FINDING THE WIDTH

THE FORMULA INVOLVED

SINCE THE AREA IS THE PRODUCT OF LENGTH AND WIDTH:
\[A=L\TiMes W \]

GIVEN:

\[ 16.02 =L \1iMes W \]

To FIND W/, WE NEED TO KNOW OR ASSUME L, OR VICE VERSA.

ASSUMING OR FINDING THE LENGTH

IF THE LENGTH (L) 1S kNOWN, THE WIDTH (\W/) CAN BE CALCULATED AS:

\[W = \rrac{AHL}\]
CONVERSELY, IF THE WIDTH IS KNOWN, THE LENGTH CAN BE OBTAINED AS!

\[L = \rrac{AH{ W3 \]

HO\X/EVER, IN THIS PROBLEM, ONLY THE AREA IS SPECIFIED, SO THE CHALLENGE IS TO DETERMINE THE POSSIBLE \X/IDTH(S) BASED
ON ADDITIONAL ASSUMPTIONS OR CONSTRAINTS.



DETERMINING THE W IDTH: APPROACHES AND CALCULATIONS

CAsE 1: ASSUMING A LENGTH or WIDTH

\WITHOUT ANY ADDITIONAL DATA, THE PROBLEM IS UNDERDETERMINED; THAT IS, THERE ARE INFINITELY MANY POSSIBLE LENGTH
AND WIDTH PAIRS THAT SATISFY:
\[L\TiMes W = 16.02 \]

For EXAMPLE:

- IF COLE’S GARDEN IS QUITE NARROW, SAY 2 METERS WIDE, THEN:
\[L =\rrac{16.02}{2} = 8.01 \1exT{ MeTers} \]

- CONVERSELY, IF THE WIDTH IS 4 METERS, THEN:

\[L = \rrac{16.02}{4} = 4.005 \texT{ MeTers} \]

THIS SHOWS THE FLEXIBILITY IN POSSIBLE DIMENSIONS.

CAsE 2: UsINg TyrPicAL GARDEN DIMENSIONS

IN REAL-WORLD SCENARIOS, GARDENS TEND TO HAVE CERTAIN PROPORTIONAL DIMENSIONS. FOR EXAMPLE:
- |F COLE WANTS A SQUARE-LIKE GARDEN:

\[W =L\]

AND:

\[W"2=16.02\]

so:

A\ W =\sqrT{16.02} \aprrox 4.00 \TexT{ MeTERS} \]

THIS IS A PLAUSIBLE DIMENSION, MAKING THE GARDEN APPROXIMATELY A SQUARE OF 4 METERS BY 4 METERS.

CASE 3: SPECIFYING A RANGE OF DIMENSIONS

IF COLE HAS CONSTRAINTS OR PREFERENCES FOR THE WIDTH, SAY BETWEEN 2 AND 5 METERS, THEN THE CORRESPONDING LENGTH
CAN BE CALCULATED FOR EACH POSSIBLE WIDTH WITHIN THIS RANGE.

CALCULATING THE WIDTH WITH ADDITIONAL CONTEXT

IF THE LENGTH Is KNOWN

SupPoOSE COLE’S GARDEN IS 8 METERS LONG. T HEN:
\[ W =\rrac{16.023}{8} = 2.0025 \TexT{ MeTers} \]
WHICH INDICATES A VERY NARROW GARDEN.

IF THE WIDTH Is KNOowN

Suppose COLE WANTS THE WIDTH TO BE 3 METERS:
\[L =\rrac{16.02}{3} = 5.34 \1exT{ MeTers} \]
THIS WOULD MAKE THE GARDEN 5.34 METERS LONG AND 3 METERS W/IDE.



PrACTICAL CONSTRAINTS AND REALISTIC DIMENSIONS

IN REAL LANDSCAPING, THE DIMENSIONS ARE OFTEN CONSTRAINED BY SPACE, USABILITY, AND AESTHETIC CONSIDERATIONS. For
EXAMPLE:

- A GARDEN WITH A WIDTH LESS THAN 1 METER MIGHT BE IMPRACTICAL.

- A WIDTH GREATER THAN 5 METERS MIGHT BE TOO WIDE FOR THE AVAILABLE SPACE.

ADVANCED CALCULATION: EXPRESSING WIDTH IN TERMS OF PARAMETERS

UsING V ARIABLES TO MODEL DIMENSIONS

SupPose COLE’S GARDEN HAS A LENGTH L THAT IS A MULTIPLE OF THE WIDTH W/:
\[L=kW\]
FoR SOME CONSTANT \(k \).

THEN, THE AREA BECOMES:

\[ 16.02 = (kW) \TiMeEs W =k W2 \]
WHICH IMPLIES:

\[ W72 = \rrac{16.02}{x} \]

AND HENCE:

\[ W = \s@rT{\rrac{16.02}{k}} \]

BY CHOOSING DIFFERENT VALUES OF \( K \), COLE CAN EXPLORE VARIOUS DIMENSION RATIOS.

IMPLICATIONS AND PRACTICAL CONSIDERATIONS

DesiGN FLEXIBILITY

KNOWING THE AREA PROVIDES FLEXIBILITY IN DESIGN:
- COLE CAN CHOOSE A WIDTH BASED ON AVAILABLE SPACE AND DESIRED GARDEN SHAPE.
- THE CORRESPONDING LENGTH CAN THEN BE ADJUSTED ACCORDINGLY.

PROPORTIONALITY AND AESTHETICS

DePENDING ON COLE’S PREFERENCES:
- A SQUARE GARDEN (W = L) WOULD HAVE A SIDE LENGTH OF APPROXIMATELY 4 METERS.
- A NARROW , ELONGATED GARDEN COULD HAVE A WIDTH OF ABOUT 2 METERS WITH A LENGTH OF ROUGHLY 8 METERS.

LiMITATIONS oF AREA-ONLY DATA

W/ ITHOUT ADDITIONAL CONSTRAINTS OR INFORMATION, THE PROBLEM REMAINS OPEN-ENDED:

- MULTIPLE SOLUTIONS EXIST.

- ADDITIONAL DATA SUCH AS PERIMETER, SPACE LIMITATIONS, OR AESTHETIC PREFERENCES ARE NECESSARY FOR AN EXACT
ANS\WER.



SUMMARY AND FINAL THOUGHTS

Key T AKEAWAYS

- THE AREA OF A RECTANGLE IS THE PRODUCT OF ITS LENGTH AND WIDTH.

- GIVEN ONLY THE AREA (1602 M2)/ THE WIDTH CANNOT BE UNIQUELY DETERMINED WITHOUT FURTHER INFORMATION ABOUT
THE LENGTH OR OTHER CONSTRAINTS.

- |F WE ASSUME A SQUARE SHAPE, THE WIDTH (AND LENGTH) IS APPROXIMATELY 4 METERS.

- For oTHER SHAPES, THE WIDTH VARIES DEPENDING ON THE LENGTH.

PrACTICAL APPROACH FOR COLE

- DECIDE ON A PREFERRED LENGTH OR WIDTH BASED ON AVAILABLE SPACE.
- USE THE AREA FORMULA TO FIND THE OTHER DIMENSION.
- ENSURE THE CHOSEN DIMENSIONS ARE PRACTICAL AND MEET AESTHETIC OR FUNCTIONAL NEEDS.

FINAL REFLECTION

THE PROBLEM OF DETERMINING THE WIDTH OF COLE'S GARDEN FROM ITS AREA HIGHLIGHTS FUNDAMENTAL GEOMETRIC PRINCIPLES
AND THE IMPORTANCE OF CONTEXT. WHILE THE PURE MATHEMATICAL APPROACH OFFERS MULTIPLE SOLUTIONS, REAL-WORLD
APPLICATIONS REQUIRE ADDITIONAL CONSIDERATIONS TO SELECT THE MOST SUITABLE DIMENSIONS. [UNDERSTANDING THESE
CONCEPTS EQUIPS HOMEOWNERS, LANDSCAPERS, AND STUDENTS ALIKE WITH THE TOOLS TO APPROACH SIMILAR PROBLEMS
CONFIDENTLY AND CREATIVELY.

IN CONCLUSION, KNOWING THE AREA OF COLE’S RECTANGULAR GARDEN (16.02 M?) PROVIDES A FOUNDATION FOR
CALCULATING POSSIBLE WIDTHS, BUT WITHOUT FURTHER DATA, THE EXACT WIDTH CANNOT BE PINPOINTED. \W/HETHER AIMING
FOR A SQUARE GARDEN OR AN ELONGATED RECTANGLE, THE CALCULATIONS SERVE AS A CRUCIAL STEP IN PLANNING AND
DESIGNING A FUNCTIONAL OUTDOOR SPACE.
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