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UNDERSTANDING THE DIMENSIONS OF A RECTANGULAR GARDEN IS ESSENTIAL FOR PLANNING, DESIGNING, AND MAINTAINING A
BEAUTIFUL OUTDOOR SPACE. W/HEN GIVEN SPECIFIC MEASUREMENTS, SUCH AS THE RELATIONSHIP BETWEEN THE LENGTH AND
WIDTH AND THE TOTAL AREA, SOLVING FOR THE UNKNOWN DIMENSIONS BECOMES A VALUABLE MATHEMATICAL EXERCISE. IN THIS
ARTICLE, WE WILL EXPLORE HOW TO DETERMINE THE LENGTH AND WIDTH OF A RECTANGULAR GARDEN WHEN ITS LENGTH EXCEEDS

ITS WIDTH BY 22 FEET, AND ITS AREA IS 408 SQUARE FEET. WE WILL ALSO DISCUSS RELATED CONCEPTS AND PRACTICAL
APPLICATIONS TO HELP YOU CONFIDENTLY APPROACH SIMILAR PROBLEMS.

UNDERSTANDING THE PROBLEM

BEFORE DIVING INTO CALCULATIONS, IT’S IMPORTANT TO CLEARLY UNDERSTAND WHAT IS BEING ASKED AND THE DETAILS
PROVIDED:

- THE LENGTH OF THE GARDEN IS 22 FEET LONGER THAN TS WIDTH.
- THE AREA OF THE GARDEN IS 408 SQUARE FEET.

FROM THIS INFORMATION, OUR GOAL IS TO FIND THE EXACT MEASUREMENTS OF THE LENGTH AND WIDTH OF THE GARDEN.

SETTING UP THE MATHEMATICAL MODEL

To SOLVE THIS PROBLEM, WE CAN TRANSLATE THE VERBAL INFORMATION INTO ALGEBRAIC EXPRESSIONS.
STeP 1: DEFINE V ARIABLES
LET:

- W = THE WIDTH OF THE GARDEN IN FEET
- L = THE LENGTH OF THE GARDEN IN FEET

STeP 2: EXPRESS THE RELATIONSHIP

SINCE THE LENGTH IS 22 FEET LONGER THAN THE WIDTH:
SL=w+ 22

STeP 3: WRITE THE AREA EQUATION

THE AREA OF A RECTANGLE IS CALCULATED AS:

- AREA = LENGTH X WIDTH

GIVEN THE AREA IS 408 SQUARE FEET:

-LXw =408



SUBSTITUTING L = W + 22 INTO THE AREA FORMULA:

-(w+ 22)xw =408

SOLVING FOR THE DIMENSIONS

Now, WE SOLVE THE QUADRATIC EQUATION:

(w+ 22)w =408

WHICH SIMPLIFIES TO:

w2+ 22w =408

REARRANGED AS:

w2+ 22w -408=0

THIS QUADRATIC EQUATION CAN BE SOLVED USING FACTORING, COMPLETING THE SQUARE, OR THE QUADRATIC FORMULA.
Step 1: AppLY THE QUADRATIC FORMULA

THE QUADRATIC FORMULA:

w=[8+[ (82-4ac)]/ 2A

\WHERE:
-A=1
-g=22
-c=-408

STep 2: CALCULATE THE DISCRIMINANT
D=8%-4ac=(22)?-4(1)(-408) = 484 + 1632 =2116
STeP 3: FIND THE SQUARE RooT oF THE DISCRIMINANT

D=[ 2116=46

STep 4: CoMPUTE THE T wo POSSIBLE SOLUTIONS
w=[-22+46]/2

-w=(-22+46)/2=24/2=12
-w=(-22-46)/2=-68/2=-34

SINCE WIDTH CANNOT BE NEGATIVE, WE DISCARD W = -34.
STeP 5: FIND THE LENGTH
UsINGL =w + 22:

- For w = 12 FeeT:



L=12+ 22 = 34 FeeT

FINAL DIMENSIONS OF THE GARDEN

| PARAMETER | MEASUREMENT (FEET) |

- ——— |
| WioTH| 12|
| LenGTH | 34 |

THE GARDEN’S WIDTH IS 12 FEET, AND ITS LENGTH IS 34 FEET.

VERIFICATION OF THE SOLUTION

ALWAYS VERIFY YOUR CALCULATIONS:
- CALCULATE THE AREA:
12 x 34 = 408 SQUARE FEET

WHICH MATCHES THE GIVEN AREA, CONFIRMING OUR SOLUTION IS CORRECT.

PRACTICAL APPLICATIONS OF THE PROBLEM

(UNDERSTANDING HOW TO SET UP AND SOLVE SUCH ALGEBRAIC PROBLEMS HAS NUMEROUS PRACTICAL APPLICATIONS:
How GARDEN DIMENSIONS AFFECT PLANNING

- DesiGN § LAYOUT: KNOWING THE LENGTH AND WIDTH HELPS IN DESIGNING PATHWAYS, PLANTING BEDS, AND IRRIGATION
SYSTEMS.

- MATERIAL ESTIMATION: CALCULATING FENCING, SOIL, OR GRASS NEEDED DEPENDS ON ACCURATE MEASUREMENTS.

- CosT CALCULATION: BUDGETING FOR MATERIALS CAN BE BASED ON PRECISE DIMENSIONS.

UsING ALGEBRA IN REAL-LIFE SCENARIOS

- PLANNING CONSTRUCTION PROJECTS

- CALCULATING SPACE FOR LANDSCAPING
- ESTIMATING RESOURCES FOR OUTDOOR RENOVATIONS

ADDITIONAL RELATED PROBLEMS

To DEEPEN UNDERSTANDING, CONSIDER EXPLORING SIMILAR PROBLEMS:



1. A RECTANGULAR GARDEN HAS A LENGTH THAT IS 15 METERS LONGER THAN ITS WIDTH, AND ITS AREA IS 600 SQUARE
METERS. FIND ITS DIMENSIONS.

2. THE WIDTH OF A GARDEN IS 8 METERS LESS THAN ITS LENGTH. IF THE AREA IS 96 SQUARE METERS, FIND THE DIMENSIONS OF
THE GARDEN.

3. A RECTANGULAR PARK'S LENGTH IS TWICE ITS WIDTH. IF THE AREA IS 2000 SQUARE FEET, DETERMINE ITS LENGTH AND
WIDTH.

PRACTICING THESE VARIATIONS ENHANCES PROBLEM-SOLVING SKILLS AND APPLIES ALGEBRAIC CONCEPTS TO PRACTICAL
SITUATIONS.

CoNcCLUSION

DETERMINING THE DIMENSIONS OF A RECTANGULAR GARDEN WHEN GIVEN THE RELATIONSHIP BETWEEN LENGTH AND WIDTH AND THE
TOTAL AREA IS A FUNDAMENTAL ALGEBRAIC PROBLEM WITH REAL-WORLD RELEVANCE. BY TRANSLATING THE PROBLEM INTO AN
ALGEBRAIC EQUATION, APPLYING THE QUADRATIC FORMULA, AND VERIFYING THE RESULTS, YOU CAN CONFIDENTLY FIND THE
MEASUREMENTS NEEDED FOR YOUR OUTDOOR PROJECTS. W HETHER DESIGNING A NEW GARDEN, PLANNING LANDSCAPING, OR JUST
HONING YOUR MATH SKILLS, UNDERSTANDING THESE PRINCIPLES IS INVALUABLE. REMEMBER, THE KEY STEPS INVOLVE DEFINING
VARIABLES, SETTING UP EQUATIONS, SOLVING THE QUADRATIC, AND VERIFYING YOUR ANSWER, ENSURING ACCURATE AND
RELIABLE RESULTS EVERY TIME.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE WIDTH OF THE RECTANGULAR GARDEN IF ITS LENGTH IS 22 FEET LONGER
THAN ITS WIDTH AND THE AREA IS 408 SQUARE FEET?

LET THE WIDTH BE X FEET. THEN, THE LENGTH IS X + 22 FEET. THE AREA EQUATION IS X(x + 22) = 408. SOLVING FOR X:

x"2 +22x =408, 0r x"2 + 22x - 408 = 0. USING THE QUADRATIC FORMULA, X = [-22 + [}] (22”2 -4 1(-408))]/2.
SIMPLIFYING, X = [-22 + ] (484 + 1632)]/2=[-22 +[] 2116]/2 =[-22 + 46]/2. TAKING THE POSITIVE ROOT, X =
(-22 +46)/2=24/2=12.So, THE WIDTH IS 12 FEET.

\WHAT IS THE LENGTH OF THE GARDEN BASED ON THE GIVEN INFORMATION?

SINCE THE LENGTH IS 22 FEET LONGER THAN THE WIDTH AND THE WIDTH IS 12 FEET, THE LENGTH IS 12 + 22 = 34 FeeT.

How Do YOu SET UP THE EQUATION FOR THE AREA OF A RECTANGULAR GARDEN WITH
A GIVEN LENGTH AND WIDTH?

THE AREA OF A RECTANGLE IS CALCULATED AS LENGTH MULTIPLIED BY WIDTH. IF THE WIDTH IS X AND THE LENGTH IS X + 22,
THEN THE AREA EQUATION IS X(x + 22) = 408.

IS THE QUADRATIC EQUATION DERIVED FROM THE PROBLEM SOLVABLE USING THE
QUADRATIC FORMULA?

YES, THE QUADRATIC EQUATION X2 + 22x - 408 = O CAN BE SOLVED USING THE QUADRATIC FORMULA, AS IT IS A
STANDARD QUADRATIC EQUATION.



\WHAT IS THE DISCRIMINANT IN THE QUADRATIC EQUATION FOR THIS PROBLEM?
THE DISCRIMINANT IS A = B"2 - 4AC. Here, A=1,8=22, c=-408. So, A = 22”2 - 41(-408) = 484 + 1632 = 2116.

ARE BOTH ROOTS OF THE QUADRATIC EQUATION VALID FOR THE WIDTH OF THE
GARDEN?

ONLY THE POSITIVE ROOT MAKES SENSE PHYSICALLY, SINCE WIDTH CANNOT BE NEGATIVE. IN THIS CASE, THE POSITIVE ROOT IS
12, s0 THE WIDTH IS 12 FEET.

\WHAT IS THE SIGNIFICANCE OF THE LENGTH-TO-WIDTH RELATIONSHIP IN THIS PROBLEM?

THE RELATIONSHIP THAT THE LENGTH IS 22 FEET LONGER THAN THE WIDTH ALLOWS US TO EXPRESS THE LENGTH IN TERMS OF
THE WIDTH, ENABLING US TO SET UP THE QUADRATIC EQUATION FOR THE AREA.

CAN THIS PROBLEM BE SOLVED GRAPHICALLY , AND HOW?

YES, BY GRAPHING THE EQUATIONS Y = X AND Y = X + 22, THEN PLOTTING THE AREA CONDITION, YOU CAN VISUALLY IDENTIFY
THE DIMENSIONS WHERE THE AREA EQUALS 408 SQUARE FEET.

\WHAT IS THE PURPOSE OF USING THE QUADRATIC FORMULA IN THIS PROBLEM?

THE QUADRATIC FORMULA HELPS FIND THE POSSIBLE VALUES OF THE WIDTH THAT SATISFY THE AREA CONDITION WHEN THE
RELATIONSHIP BETWEEN LENGTH AND WIDTH IS LINEAR, AS IN THIS PROBLEM.

ADDITIONAL RESOURCES

THE LENGTH OF A RECTANGULAR GARDEN IS 22 FEET LONGER THAN ITS WIDTH: AN IN-DEPTH EXPLORATION

\W/HEN DESIGNING A GARDEN, UNDERSTANDING THE RELATIONSHIP BETWEEN ITS LENGTH, WIDTH, AND AREA IS FUNDAMENTAL FOR
EFFICIENT PLANNING AND AESTHETIC APPEAL. THIS SCENARIO, WHERE THE LENGTH OF A RECTANGULAR GARDEN EXCEEDS ITS
WIDTH BY 22 FEET AND THE TOTAL AREA IS KNOWN TO BE 408 SQUARE FEET, PROVIDES A PRACTICAL EXAMPLE OF HOW
ALGEBRAIC METHODS CAN HELP IN REAL-WORLD LANDSCAPING PROJECTS. BY ANALYZING THIS PROBLEM THOROUGHLY,
HOMEOWNERS, LANDSCAPERS, AND STUDENTS ALIKE CAN GAIN INSIGHT INTO HOW DIMENSIONS INTERPLAY TO PRODUCE DESIRED
GARDEN SIZES AND SHAPES.

UNDERSTANDING THE PROBLEM: THE KEY V ARIABLES

BEFORE DELVING INTO CALCULATIONS, IT’S CRUCIAL TO COMPREHEND THE VARIABLES INVOLVED:
- WiDTH (W): THE SHORTER SIDE OF THE RECTANGLE, WHICH IS UNKNOWN INITIALLY.
- LenaTH (L): THE LONGER SIDE, WHICH IS 22 FEET LONGER THAN THE WIDTH; THUS, L = W + 22.

- Area (A): GIVEN AS 408 SQUARE FEET.

THESE VARIABLES FORM THE FOUNDATION FOR SETTING UP ALGEBRAIC EQUATIONS THAT HELP DETERMINE THE EXACT DIMENSIONS
OF THE GARDEN.

FORMULATING THE MATHEMATICAL MODEL

THE PROBLEM INVOLVES TRANSLATING THE REAL-WORLD SCENARIO INTO AN ALGEBRAIC MODEL:



- SINCE THE LENGTH EXCEEDS THE WIDTH BY 22 FEET, THE RELATIONSHIP IS:
L=w+ 22

- THE AREA OF A RECTANGLE IS CALCULATED AS:
AREA = LENGTH X WIDTH

- GIVEN THE AREA IS 408 SQUARE FEET, THE EQUATION BECOMES:
(w+22)xw =408

THIS QUADRATIC EQUATION SERVES AS THE STARTING POINT FOR FINDING THE DIMENSIONS OF THE GARDEN.

SoOLVING THE QUADRATIC EQUATION

THE ALGEBRAIC EXPRESSION EXPANDS AS:

(w + 22)w = 408
w2+ 22w = 408

REARRANGED INTO STANDARD QUADRATIC FORM:

w2+ 22w -408=0

TO SOLVE THIS QUADRATIC, THE QUADRATIC FORMULA IS MOST EFFECTIVE:
w=[-8+[ (82-4AC)]/ 2A

WHERE A = 1,B=22,c=-408.

CALCULATING THE DISCRIMINANT:

A=82-4ac=(22)?-4(1)(-408) =484+ 1632=2116

SINCE THE DISCRIMINANT IS POSITIVE, THERE ARE TWO REAL SOLUTIONS:

w=[-22+[F 2116]/2

2116 =46
THus,
w=[-22+46]/2=24]2=12

w=1[-22-46]/2=-68/2=-34

IN THE CONTEXT OF A PHYSICAL GARDEN, THE WIDTH CANNOT BE NEGATIVE, SO:
w = 12 FEET

USING THE RELATIONSHIP FOR LENGTH:

L=w+22=12+ 22 =34 rFeeT

FINAL DIMENSIONS:

- WIDTH = 12 FEET
- LENGTH = 34 FeeT

AREA VERIFICATION:



12 x 34 = 408 SQUARE FEET, WHICH MATCHES THE GIVEN AREA.

FEATURES AND PROS OF THESE DIMENSIONS

(UNDERSTANDING THE CALCULATED DIMENSIONS ALLOWS FOR MULTIPLE BENEFITS:

- EFFICIENT SPACE UTILIZATION: THE DIMENSIONS PROVIDE A PROPORTIONAL LAYOUT SUITABLE FOR VARIOUS GARDEN
FEATURES.

- DESIGN FLEXIBILITY: THE LONGER LENGTH ALLOWS FOR PLANTING ALONG THE SIDES OR CREATING PATHWAYS.

- EASE OF MAINTENANCE: SMALLER WIDTHS AND THE SPECIFIC LENGTH FACILITATE EASIER WATERING AND MOWING.

- CosT-EFFECTIVE PLANNING: KNOWING EXACT MEASUREMENTS HELPS BUDGET FOR FENCING, SOIL, AND PLANTS.

PoTeNTIAL CHALLENGES AND CONSIDERATIONS

\W/HILE THE DIMENSIONS ARE MATHEMATICALLY PRECISE, PRACTICAL CONSIDERATIONS INCLUDE!:

- LIMITED WIDTH: AT ONLY 12 FEET, THE GARDEN MIGHT BE NARROW FOR SOME FEATURES LIKE WIDE FLOWER BEDS OR
VEGETABLE PATCHES.

- SPACE CONSTRAINTS: THE LENGTH OF 34 FEET MIGHT BE INSUFFICIENT FOR LARGER GARDEN STRUCTURES OR FEATURES.
- SUNLIGHT EXPOSURE: NARROWER GARDENS MAY RECEIVE LESS SUNLIGHT IN CERTAIN AREAS, AFFECTING PLANT GROW TH.
- DESIGN LIMITATIONS: THE FIXED PROPORTIONS MAY RESTRICT CERTAIN LANDSCAPING STYLES.

ReAL-\YW/ ORLD APPLICATIONS AND TIPS

KNOWING HOW TO DERIVE THE DIMENSIONS FROM AREA AND LENGTH-WIDTH RELATIONSHIPS IS VALUABLE IN SEVERAL SCENARIOS:

- LANDSCAPE PLANNING: USE THESE CALCULATIONS TO PLAN PLANT ARRANGEMENTS, WALKWAYS, AND FEATURES.

- FencING AND BOUNDARY DESIGN: ACCURATE MEASUREMENTS ENSURE COST-EFFECTIVE FENCING.

- GARDEN BED DEeSIGN: DECIDE ON THE SIZE AND SHAPE OF GARDEN BEDS BASED ON AVAILABLE SPACE.

- COMPLIANCE AND REGULATIONS: ENSURE THE GARDEN FITS WITHIN PROPERTY BOUNDARIES AND LOCAL REGULATIONS.

Tips For EFFecTIVE GARDEN DESIGN BASED oN CALCULATED DIMENSIONS:
- CONSIDER CREATING MULTI-LAYERED PLANTING BEDS TO MAXIMIZE SPACE.
- INCORPORATE VERTICAL GARDENING TO COMPENSATE FOR LIMITED WIDTH.

- USE THE LONGER SIDE FOR PATHWAYS OR SEATING AREAS.
- PLAN IRRIGATION SYSTEMS BASED ON THE PRECISE MEASUREMENTS TO AVOID WASTAGE.

ALTERNATIVE SCENARIOS AND V ARIATIONS

IF THE AREA OR THE DIFFERENCE IN LENGTH AND WIDTH CHANGES, THE PROBLEM CAN BE RECALCULATED SIMILARLY:

- |IF THE AREA INCREASES: FOR EXAMPLE, AREA OF 600 sQ FT WITH THE SAME DIFFERENCE.
- |F THE DIFFERENCE IN LENGTH AND WIDTH IS DIFFERENT: FOR EXAMPLE, 15 FEET INSTEAD OF 22.
- INCORPORATING OTHER CONSTRAINTS: SUCH AS MAXIMUM WIDTH FOR SPACE REASONS OR SPECIFIC DESIGN FEATURES.

BY MASTERING THE ALGEBRAIC APPROACH DEMONSTRATED HERE, YOU CAN ADAPT TO VARIOUS DESIGN CONSTRAINTS AND
PREFERENCES.



CoNcCLUSION

THE PROBLEM OF DETERMINING THE DIMENSIONS OF A RECTANGULAR GARDEN WHERE THE LENGTH EXCEEDS THE WIDTH BY A FIXED
AMOUNT AND THE TOTAL AREA IS KNOWN OFFERS A CLEAR EXAMPLE OF APPLYING ALGEBRA TO REAL-WORLD SITUATIONS.
THROUGH SETTING UP AND SOLVING A QUADRATIC EQUATION, WE FIND THAT THE GARDEN MEASURES 12 FEET IN WIDTH AND 34
FEET IN LENGTH, TOTALING AN AREA OF 408 SQUARE FEET. THESE CALCULATIONS NOT ONLY SERVE AS A USEFUL PLANNING
TOOL BUT ALSO HIGHLIGHT THE IMPORTANCE OF MATHEMATICAL LITERACY IN PRACTICAL DESIGN PROJECTS. WHETHER YOU'RE A
HOMEOWNER PLANNING YOUR BACKYARD, A STUDENT LEARNING ALGEBRA, OR A PROFESSIONAL LANDSCAPER, UNDERSTANDING
THESE RELATIONSHIPS ENHANCES YOUR ABILITY TO CREATE FUNCTIONAL AND BEAUTIFUL OUTDOOR SPACES EFFICIENTLY.
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