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MoLLY HAs A ConNTAINER SHAPED LIKE A RIGHT PriSM. SHE KNows THAT THE AReA OF THE BASE OF THE CONTAINER

(UNDERSTANDING THE PROPERTIES OF GEOMETRIC SHAPES IS FUNDAMENTAL IN MANY FIELDS, FROM ARCHITECTURE TO ENGINEERING,
AND EVEN DAILY ACTIVITIES SUCH AS STORAGE AND ORGANIZATION. IN THIS ARTICLE, WE EXPLORE THE INTRIGUING CONCEPT OF
RIGHT PRISMS, FOCUSING ON A SPECIFIC EXAMPLE INVOLVING MOLLY AND HER CONTAINER. BY ANALYZING THE SHAPE,
DIMENSIONS, AND CALCULATIONS INVOLVED, YOU'LL GAIN A COMPREHENSIVE UNDERSTANDING OF HOW TO WORK WITH RIGHT
PRISMS, THEIR AREAS, AND THEIR VOLUMES. \W/HETHER YOU'RE A STUDENT, A TEACHER, OR SIMPLY A CURIOUS LEARNER, THIS
GUIDE WILL PROVIDE VALUABLE INSIGHTS INTO THE GEOMETRY OF RIGHT PRISMS.

WHAT Is A RIGHT PrisM?

BEFORE DELVING INTO MOLLY’S CONTAINER, IT’S ESSENTIAL TO UNDERSTAND WHAT A RIGHT PRISM IS.
DEFINITION OF A RIGHT PrISM

A RIGHT PRISM IS A THREE-DIMENSIONAL GEOMETRIC SHAPE WITH:

- TWO PARALLEL, CONGRUENT BASES (WHICH ARE POLYGONS)

- RECTANGULAR FACES CONNECTING CORRESPONDING SIDES OF THE BASES, CALLED LATERAL FACES

- ALL LATERAL EDGES PERPENDICULAR TO THE BASES

THIS STRUCTURE RESEMBLES A BOX OR A RECTANGULAR CONTAINER, WITH THE DEFINING CHARACTERISTIC THAT THE SIDES ARE
PERPENDICULAR TO THE BASES, MAKING CALCULATIONS STRAIGHTFORW ARD.

CHARACTERISTICS OF A RIGHT PrISM

- BASES: TwO IDENTICAL POLYGONS, SUCH AS RECTANGLES, TRIANGLES, OR OTHER POLYGONS

- LATERAL FACES: RECTANGLES CONNECTING CORRESPONDING SIDES

- HeiGHT (H): THE PERPENDICULAR DISTANCE BETWEEN THE BASES

- EDGES AND VERTICES: A RIGHT PRISM HAS EDGES ALONG THE SIDES AND VERTICES WHERE FACES MEET
ExAMPLES OF RIGHT PrISMS

- RECTANGULAR BOXES

- CuBts

- TRIANGULAR PRISMS WITH RIGHT ANGLES
- PENTAGONAL PRISMS

MoLLY’s CONTAINER: DESCRIPTION AND KNOWN INFORMATION

MOLLY’S CONTAINER IS A RIGHT PRISM, AND SHE IS AW ARE OF SPECIFIC MEASUREMENTS RELATED TO IT.
THe GIven DATA

- THE CONTAINER IS A RIGHT PRISM

- THE AREA OF THE BASE OF THE CONTAINER, DENOTED AS A, IS KNOWN

- THE HEIGHT OF THE CONTAINER, DENOTED AS H, MAY OR MAY NOT BE KNOWN

- THE SHAPE OF THE BASE POLYGON (E.G., RECTANGLE, TRIANGLE, ETC.) INFLUENCES CALCULATIONS

THE IMPORTANCE OF BASE AREA



THE AREA OF THE BASE IS CRUCIAL BECAUSE:
- |T HELPS DETERMINE THE VOLUME OF THE CONTAINER

- |T SIMPLIFIES THE CALCULATION OF THE LATERAL SURFACE AREA
- |IT ASSISTS IN UNDERSTANDING HOW THE SHAPE’S DIMENSIONS RELATE TO EACH OTHER

CALCULATING THE AREA OF THE BASE

THE AREA OF THE BASE DEPENDS ON THE SHAPE OF THE BASE POLYGON. LET’S EXPLORE COMMON BASE SHAPES AND THEIR AREA
FORMULAS.

RECTANGULAR BASE
IF THE BASE IS A RECTANGLE WITH LENGTH L AND WIDTH W/, THEN:

“UPLAINTEXT
A=LXw

ARNY

TRIANGULAR BASE
IF THE BASE IS A TRIANGLE WITH BASE B AND HEIGHT H_B, THEN:

“UPLAINTEXT
A=(1/2)xXBXH B

ARNY

REGULAR PoLYGON BAsE
FOR A REGULAR POLYGON WITH N SIDES AND SIDE LENGTH S, THE AREA IS:

\

VPLAINTEXT
A=(1/4) xNnx5s"2 x coT(n/N)

ARNY

GENERAL APPROACH
- IDENTIFY THE SHAPE OF THE BASE

- USE THE APPROPRIATE FORMULA TO CALCULATE THE AREA
- ENSURE MEASUREMENTS ARE IN CONSISTENT UNITS (E.G., CENTIMETERS, METERS)

W/ ORKING WITH THE CONTAINER: VOLUME AND SURFACE AREA

ONCE THE BASE AREA IS KNOWN, CALCULATING THE VOLUME AND SURFACE AREA BECOMES STRAIGHTFORW ARD.
VOLUME OF A RIGHT Prism

THE VOLUME V IS GIVEN BY:

“UPLAINTEXT
V =AXH

ARNY

\¥/HERE:



- A = AREA OF THE BASE
- H = HEIGHT OF THE PRISM

ExAMPLE: IF THE BASE AREA IS 20 SQUARE CENTIMETERS AND THE HEIGHT IS 10 CENTIMETERS, THEN:

“UPLAINTEXT
V=20cM?x 10 cMm = 200 cMm®

ARNY

SURFACE AREA OF A RIGHT PrisM
THE TOTAL SURFACE AREA SA INCLUDES:

- THE AREA OF THE TWO BASES
- THE LATERAL SURFACE AREA

EXPRESSED AS:

\

“PLAINTEXT
SA=2xA+L

A

W/HERE L 1S THE LATERAL SURFACE AREA, WHICH DEPENDS ON THE PERIMETER OF THE BASE P AND THE HEIGHT H:

\

“PLAINTEXT
L=PXxXH

ARNY

ExXAMPLE: FOR A RECTANGULAR BASE WITH LENGTH 4 CM AND WIDTH 5 cM:
-PerMETER: P = 2(L+ W) =2(4 + 5) =18 c™m

- LATERAL SURFACE AREA:L = 18 cM x 10 cM = 180 cM?
- TOTAL SURFACE AREA: SA =2 x (LXw)+L=2x20+180=40+ 180=220 cm?

PrACTICAL APPLICATIONS OF CALCULATING AREA AND V OLUME

UNDERSTANDING HOW TO CALCULATE THE AREA AND VOLUME OF RIGHT PRISMS LIKE MOLLY'S CONTAINER HAS NUMEROUS REAL-
\WORLD APPLICATIONS.

STORAGE AND ORGANIZATION

- DETERMINING HOW MUCH MATERIAL IS NEEDED TO CONSTRUCT A CONTAINER

- CALCULATING THE CAPACITY TO STORE LIQUIDS OR OBJECTS

- DESIGNING STORAGE UNITS THAT MAXIMIZE SPACE EFFICIENCY

ENGINEERING AND ARCHITECTURE

- DESIGNING BOXES, TANKS, AND BUILDING COMPONENTS

- ENSURING STRUCTURES MEET SPECIFIED VOLUME AND SURFACE AREA REQUIREMENTS
- MATERIAL ESTIMATION FOR CONSTRUCTION PROJECTS

MANUFACTURING AND PACKAGING

- CREATING PACKAGING THAT FITS SPECIFIC DIMENSIONS

- CALCULATING SHIPPING COSTS BASED ON VOLUME
- OPTIMIZING PRODUCT SHAPES FOR STORAGE AND TRANSPORT



STEP-BY-STEP APPROACH TO SOLVING PROBLEMS INVOLVING RIGHT PRrISMS

\X/HEN FACED WITH A PROBLEM INVOLVING A RIGHT PRISM, FOLLOW THESE STEPS:

1. IDENTIFY THE SHAPE OF THE BASE

DETERMINE WHETHER THE BASE IS RECTANGULAR, TRIANGULAR, OR ANOTHER POLYGON.
2. FIND THE AREA OF THE BASE

USE THE APPROPRIATE FORMULA BASED ON THE SHAPE AND GIVEN MEASUREMENTS.

3. GATHER THE HEIGHT MEASUREMENT

ENSURE THE HEIGHT OF THE PRISM IS KNOWN OR CAN BE CALCULATED.

4. CALCULATE THE VOLUME

APPLY THE FORMULA!

“UPLAINTEXT
V=AXH

LS8N

5. CALCULATE THE SURFACE AREA
- FIND THE PERIMETER OF THE BASE (P)
- CALCULATE LATERAL SURFACE AREA: L =P X H

- INCLUDE THE AREAS OF THE TWO BASES FOR TOTAL SURFACE AREA!

“UPLAINTEXT
SA=2XA+PXH

ARNY

6. VERIFY AND INTERPRET RESULTS

DOUBLE-CHECK CALCULATIONS AND INTERPRET THE RESULTS IN THE CONTEXT OF THE PROBLEM.

ExAMPLE PROBLEM: MoLLY’s CONTAINER DIMENSIONS
SUPPOSE MOLLY’S CONTAINER HAS:

- A RECTANGULAR BASE WITH LENGTH L = 6 METERS AND WIDTH W = 4 METERS
- THE AREA OF THE BASE: A =L X W = 24 M?
- THE HEIGHT OF THE CONTAINER: H = 3 METERS

CALCULATE:

V OLUME

\

“PLAINTEXT
V=AXH=24M>X3M=72M°

LS8N

SURFACE AREA



- PErIMETER OF BASE: P = 2(L + w) = 2(6 + 4) = 20 METERS
- LATERAL SURFACE AREA:L =P XH=20MX 3 M= 60 M?
- TOTAL SURFACE AREA: SA =2 XA +L =2%x24+60=48+ 60=108m2

THIS EXAMPLE ILLUSTRATES HOW THE KNOWN BASE AREA SIMPLIFIES THE CALCULATION OF THE CONTAINER'S CAPACITY AND
SURFACE AREA.

Tips For AccURATE CALCULATIONS

- ALWAYS VERIFY THE UNITS OF MEASUREMENT AND CONVERT IF NECESSARY.

- USE A CALCULATOR FOR COMPLEX CALCULATIONS, ESPECIALLY INVOLVING TRIGONOMETRIC FUNCTIONS FOR REGULAR
POLYGONS.

- BE CONSISTENT IN YOUR FORMULAS AND NOTATION.

- VISUALIZE THE SHAPE TO BETTER UNDERSTAND DIMENSIONS AND RELATIONSHIPS.

SUMMARY

MoLLY’s CONTAINER, SHAPED AS A RIGHT PRISM, OFFERS AN EXCELLENT OPPORTUNITY TO EXPLORE FUNDAMENTAL CONCEPTS IN
GEOMETRY. THE KEY TAKEAWAYS INCLUDE:

- RECOGNIZING THE PROPERTIES OF RIGHT PRISMS

- CALCULATING THE AREA OF VARIOUS BASE SHAPES

- USING THE BASE AREA AND HEIGHT TO DETERMINE VOLUME

- COMPUTING SURFACE AREA BY INCLUDING LATERAL FACES AND BASES

- APPLYING THESE CONCEPTS TO REAL-WORLD SITUATIONS LIKE STORAGE, MANUFACTURING, AND DESIGN

BY MASTERING THESE CALCULATIONS, YOU CAN ANALYZE AND DESIGN A WIDE VARIETY OF THREE-DIMENSIONAL STRUCTURES
WITH CONFIDENCE AND PRECISION.

ADDITIONAL RESOURCES

- GEOMETRY TEXTBOOKS: FOR IN-DEPTH EXPLANATIONS AND EXERCISES

- ONLINE GEOMETRY CALCULATORS: TO VERIFY CALCULATIONS

- EDuCATIONAL VIDEOS: VISUAL EXPLANATIONS OF PRISMS AND RELATED CONCEPTS

- MATH TUTORING PLATFORMS: FOR PERSONALIZED ASSISTANCE WITH GEOMETRY PROBLEMS

FINAL THOUGHTS

UNDERSTANDING THE GEOMETRIC PROPERTIES OF RIGHT PRISMS, ESPECIALLY THE SIGNIFICANCE OF BASE AREA, IS ESSENTIAL FOR
SOLVING PRACTICAL PROBLEMS INVOLVING VOLUME AND SURFACE AREA. MOLLY’S CONTAINER SERVES AS AN EXCELLENT
EXAMPLE ILLUSTRATING HOW KNOWING THE AREA OF THE BASE SIMPLIFIES COMPLEX CALCULATIONS. PRACTICE WITH VARIOUS
SHAPES AND DIMENSIONS TO STRENGTHEN YOUR GRASP OF THREE-DIMENSIONAL GEOMETRY AND ENHANCE YOUR PROBLEM~-SOLVING
SKILLS.

FREQUENTLY AskeD QUESTIONS



WHAT IS A RIGHT PRISM, AND HOW IS IT DIFFERENT FROM OTHER TYPES OF PRISMS?

A RIGHT PRISM IS A THREE-DIMENSIONAL SHAPE WITH TWO CONGRUENT, PARALLEL BASES THAT ARE POLYGONS, AND THE SIDES
ARE RECTANGLES PERPENDICULAR TO THE BASES. UNLIKE OBLIQUE PRISMS, IN A RIGHT PRISM, THE SIDES ARE PERFECTLY
VERTICAL, MAKING THE HEIGHT PERPENDICULAR TO THE BASES.

How DO YOU FIND THE SURFACE AREA OF MOLLY'S CONTAINER IF YOU KNOW THE AREA
OF THE BASE AND THE HEIGHT?

To FIND THE SURFACE AREA, CALCULATE THE AREA OF THE TWO BASES AND ADD THE LATERAL SURFACE AREA. THE LATERAL
SURFACE AREA IS THE PERIMETER OF THE BASE MULTIPLIED BY THE HEIGHT. THE FORMULA IS: SURFACE AREA = 2 X AREA OF
BASE + PERIMETER OF BASE X HEIGHT.

IF MOLLY KNOWS THE AREA OF THE BASE AND THE HEIGHT OF THE CONTAINER , HOW CAN
SHE FIND THE VOLUME?

THE VOLUME OF A RIGHT PRISM IS FOUND BY MULTIPLYING THE AREA OF THE BASE BY THE HEIGHT: VOLUME = AREA OF BASE X
HEIGHT.

\WHAT TYPES OF POLYGONS CAN SERVE AS THE BASES OF MOLLY'S CONTAINER?

THE BASES CAN BE ANY POLYGON—TRIANGLES, RECTANGLES, HEXAGONS, ETC.—AS LONG AS THEIR AREA IS KNOWN. THE SHAPE
OF THE BASE DETERMINES THE OVERALL SHAPE OF THE PRISM.

How CAN MOLLY DETERMINE THE LATERAL SURFACE AREA OF HER CONT AINER?

SHE NEEDS TO FIND THE PERIMETER OF THE BASE POLYGON AND MULTIPLY IT BY THE HEIGHT OF THE PRISM: LATERAL SURFACE
AREA = PERIMETER OF BASE X HEIGHT.

IF MOLLY INCREASES THE HEIGHT OF HER CONTAINER WHILE KEEPING THE BASE AREA THE
SAME, WHAT HAPPENS TO THE VOLUME?

THE VOLUME INCREASES PROPORTIONALLY WITH THE HEIGHT BECAUSE VOLUME EQUALS THE BASE AREA TIMES HEIGHT. DOUBLING
THE HEIGHT DOUBLES THE VOLUME.

\WHY IS KNOWING THE AREA OF THE BASE IMPORTANT WHEN CALCULATING THE VOLUME
OF A RIGHT PRISM?

BECAUSE THE VOLUME IS DIRECTLY PROPORTIONAL TO THE BASE AREA; MULTIPLYING THE BASE AREA BY THE HEIGHT GIVES THE
EXACT VOLUME OF THE PRISM.

CAN MOLLY USE HER KNOWLEDGE OF THE BASE AREA TO COMPARE DIFFERENT
CONTAINERS SHAPED LIKE RIGHT PRISMS?

YES, BY COMPARING THE BASE AREAS AND HEIGHTS, SHE CAN DETERMINE WHICH CONTAINER HAS A LARGER VOLUME OR SURFACE
AREA WITHOUT CALCULATING EACH VALUE COMPLETELY.

\W/HAT REAL-WORLD OBJECTS ARE SHAPED LIKE RIGHT PRISMS SIMILAR TO MoLLY's
CONTAINER?

OBJECTS LIKE CEREAL BOXES, TISSUE BOXES, AND SOME AQUARIUMS ARE SHAPED LIKE RIGHT PRISMS, MAKING THE CONCEPTS OF
BASE AREA AND HEIGHT DIRECTLY APPLICABLE.



ADDITIONAL RESOURCES

MoLLY HAs A CoNTAINER SHAPED LIKE A RIGHT PrisM. SHE KNows THAT THE ARea OF THE BASE OF THE CONTAINER

INTRODUCTION

IN THE WORLD OF EVERYDAY OBJECTS, CONTAINERS ARE AMONG THE MOST VERSATILE AND ESSENTIAL ITEMS. FrROM STORAGE
BOXES TO BEVERAGE BOTTLES, THEIR SHAPES AND SIZES ARE OFTEN DESIGNED WITH PURPOSE AND EFFICIENCY IN MIND. ONE
INTRIGUING SHAPE FREQUENTLY ENCOUNTERED IN STORAGE AND PACKAGING IS THE RIGHT PRISM—A THREE-DIMENSIONAL FIGURE
CHARACTERIZED BY RECTANGULAR BASES AND RECTANGULAR OR PARALLELOGRAM LATERAL FACES. MOLLY, A CURIOUS
STUDENT AND BUDDING MATHEMATICIAN, HAS A CONTAINER SHAPED LIKE A RIGHT PRISM AND KNOWS THE AREA OF ITS BASE. THIS
KNO\WLEDGE OPENS DOORS TO EXPLORING THE GEOMETRIC PROPERTIES OF HER CONTAINER, CALCULATING VOLUMES, SURFACE
AREAS, AND UNDERSTANDING HOW THE SHAPE INFLUENCES ITS CAPACITY AND PRACTICALITY.

(UNDERSTANDING THE GEOMETRY OF A RIGHT PrISM

WHAT Is A RIGHT PrisM?

A RIGHT PRISM IS A THREE-DIMENSIONAL GEOMETRIC SOLID WITH TWO CONGRUENT BASES THAT ARE POLYGONS LYING IN
PARALLEL PLANES. THE LATERAL FACES—THOSE CONNECTING THE BASES—ARE RECTANGLES THAT ARE PERPENDICULAR TO THE
BASES. THE DEFINING FEATURE OF A RIGHT PRISM IS THAT THE SIDES (LATERAL FACES) ARE PERPENDICULAR TO THE BASES,
MEANING THE HEIGHT IS CONSISTENT THROUGHOUT.

KEY CHARACTERISTICS OF A RIGHT PRISM INCLUDE:

- BASES: TWO PARALLEL, CONGRUENT POLYGONS (FOR EXAMPLE, RECTANGLES, TRIANGLES, HEXAGONS).

- LATERAL FACES: RECTANGLES CONNECTING CORRESPONDING SIDES OF THE BASES.

- HEIGHT (H)I THE PERPENDICULAR DISTANCE BETWEEN THE BASES.

IN MoLLY’s CASE, HER CONTAINER'S SHAPE AS A RIGHT PRISM SUGGESTS THAT ITS SIDES ARE STRAIGHT, AND THE BASES ARE
CONGRUENT POLYGONS—POSSIBLY RECTANGLES, SQUARES, OR OTHER POLYGONS.

VISUALIZING A RIGHT PrisM
IMAGINE STACKING A POLYGONAL SHAPE DIRECTLY ON TOP OF AN IDENTICAL SHAPE, SEPARATED BY A UNIFORM VERTICAL

DISTANCE. THE RESULTING SOLID RESEMBLES A BOX WITH A POLYGONAL CROSS-SECTION. FOR INSTANCE, IF THE BASE IS
RECTANGULAR, THEN HER CONTAINER LOOKS LIKE A TYPICAL SHOEBOX OR A RECTANGULAR STORAGE BIN.

THE SIGNIFICANCE OF THE BASE AREA

W/HY THE BASE AREA MATTERS

KNOWING THE AREA OF THE BASE OF MOLLY’S CONTAINER IS FUNDAMENTAL IN UNDERSTANDING ITS OVERALL CAPACITY AND
DIMENSIONS. THE BASE AREA (DENOTED AS \(A_{BASE}\)) PLAYS A CRUCIAL ROLE IN CALCULATING THE VOLUME, WHICH TELLS

US HOW MUCH THE CONTAINER CAN HOLD.

The voLuMe \(V\) OF A RIGHT PRISM IS GIVEN BY:

\l

V =A_{BAse} \TIMES H

\]

\WHERE:



- \(A_{BAsE}\) IS THE AREA OF THE BASE POLYGON.
- \(H\) IS THE HEIGHT OF THE PRISM.

SINCE MoLLY ALREADY kNOW'S \(A_{BASE}\), HER NEXT STEP IS TO DETERMINE THE HEIGHT \(H\) TO FIND THE VOLUME.
CALCULATING THE AREA OF THE BASE

THe PROCESS OF CALCULATING \(A_{BASE}\) DEPENDS ON THE SHAPE OF THE BASE POLYGON:

- RecTANGULAR BASE: \(A_{BASE} = LENGTH \TIMES WIDTH\)

- TrIANGULAR BASE: \(A_{Base} = \rrac{ 1} 2} \TiMes BAaSE \TIMES HEIGHT))

- HexaconaL Base: \(A_{ease} = \rrRac{3 \sqrT{3}}{2} \TiMes siDe"2\)

MOLLY NEEDS TO IDENTIFY THE SHAPE OF HER BASE AND MEASURE THE RELEVANT DIMENSIONS TO DETERMINE \(A_{BASE}\).

PrACTICAL APPLICATIONS AND CALCULATIONS
STeP 1: IDENTIFYING THE BASE SHAPE
SUPPOSE MOLLY'S CONTAINER HAS A RECTANGULAR BASE. SHE MEASURES:

- LenaTH (\(L\)) = 10 INCcHES
- WiotH (\(w\)) = 4 INcHES

THus,

\l

A_{Base} =L \TiMes w = 10 \TiMes 4 = 40 \TexT{ SQUARE INCHES}
\]

IF THE BASE IS TRIANGULAR, AND MOLLY MEASURES:

- Bast oF TrRIANGLE (\(8\)) = 6 INcHES
- HeiGHT oF TrIANGLE (\(H_{TrIANGLE}\)) = 3 INCHES

THEN,

X_{BASE} =\rrac{ 13{23} \TiMes B \TiMes H_{TrIANGLE} = \FRAC{ 1}{ 2} \TIMES 6 \TIMES 3 = 9 \TEXT{ SQUARE INCHES}
\]

THE SHAPE OF THE BASE DIRECTLY INFLUENCES THE CALCULATIONS.

STEP 2: MEASURING THE HEIGHT

SUPPOSE MOLLY MEASURES THE HEIGHT OF HER CONTAINER:

- HeigHT (\(H\)) = 12 INCHES

NO\X/, SHE CAN COMPUTE THE VOLUME!:

- FOR RECTANGULAR BASE:

\[
V =40 \1iMes 12 = 480 \TexT{ cusIC INCHES}

\]



- FOR TRIANGULAR BASE:

\[
V =9 \1iMes 12 = 108 \T1exT{ cuBIC INCHES}

\]

THIS GIVES HER AN UNDERSTANDING OF HOW MUCH HER CONTAINER CAN HOLD.

SURFACE AREA AND MATERIAL EFFICIENCY
CALCULATING SURFACE AREA

W/HILE VOLUME INDICATES CAPACITY, SURFACE AREA REFLECTS THE AMOUNT OF MATERIAL NEEDED TO MANUFACTURE OR COVER
THE CONTAINER.

THe TOTAL SURFACE AREA \(A_{TOTAL}\) OF A RIGHT PRISM INCLUDES:

- THe AReA oF BOTH BASES: \(2 \TiMes A_{ease}\)
- THE LATERAL SURFACE AREA: PERIMETER OF THE BASE \(\TIMES H\)

\[

A_{toTtaL} =2 \TiMes A_{ease} + P_{BAse} \TIMES H

\]

wHERE \(P_{BASE}\) IS THE PERIMETER OF THE BASE POLYGON.
ExAMPLE:

IF MOLLY'S RECTANGULAR BASE HAS:

- LeNGTH = 10 INCHES
- WIDTH = 4 INCHES

THEN,

\[
P {sase} =2 \TiMes (L + w) =2 \TiMes (10 + 4) = 28 \TexT{ INCHES}
\]

AND

\[
A_{TotaL} =2 \TiMes 40 + 28 \TiMes 12 = 80 + 336 = 416 \TexT{ SQUARE INCHES}
\]

THIS CALCULATION HELPS IN ESTIMATING MATERIAL COSTS AND DESIGN EFFICIENCY.

ReEAL-\W/ ORLD IMPLICATIONS
STORAGE AND PACKAGING
(UNDERSTANDING THE VOLUME AND SURFACE AREA OF MOLLY’S CONTAINER INFORMS DECISIONS ABOUT ITS UTILITY:

- CAPACITY: HOW MUCH CAN IT HOLD? THIS IS VITAL FOR PACKAGING LIQUIDS, GRANULAR MATERIALS, OR BULKY ITEMS.
- MATERIAL USE: KNOWING THE SURFACE AREA HELPS ESTIMATE THE AMOUNT OF MATERIAL NEEDED, WHICH AFFECTS



MANUFACTURING COSTS.

- DesiGN OPTIMIZATION: ADJUSTING DIMENSIONS TO MAXIMIZE CAPACITY WHILE MINIMIZING MATERIAL CAN LEAD TO COST
SAVINGS AND BETTER PRODUCT DESIGN.

ENGINEERING AND DESIGN

ENGINEERS AND DESIGNERS OFTEN RELY ON GEOMETRIC PRINCIPLES SIMILAR TO THOSE MOLLY IS EXPLORING. FOR EXAMPLE:
- DESIGNING SHIPPING CONTAINERS TO OPTIMIZE SPACE.

- MANUFACTURING PACKAGING THAT MINIMIZES MATERIAL USAGE BUT MAXIMIZES CAPACITY.

- CREATING CUSTOM STORAGE SOLUTIONS FOR SPECIFIC NEEDS.

MOLLY’S UNDERSTANDING OF THE BASE AREA AND RELATED CALCULATIONS FORMS THE FOUNDATION FOR MANY SUCH PRACTICAL
APPLICATIONS.

EXTENDING THE CONCEPT: V ARIATIONS AND CHALLENGES
NoN-RECTANGULAR BASES

W/HILE THE EXAMPLE FOCUSED ON RECTANGULAR BASES, MOLLY MIGHT ENCOUNTER CONTAINERS WITH BASES IN OTHER
POLYGONS, SUCH AS HEXAGONS OR TRIANGLES. EACH SHAPE REQUIRES SPECIFIC FORMULAS FOR AREA AND PERIMETER.

|IRREGULAR BASES

SOME CONTAINERS MAY HAVE IRREGULAR OR COMPLEX BASES. CALCULATING THEIR AREA MIGHT INVOLVE BREAKING THE SHAPE
INTO SIMPLER COMPONENTS, USING COORDINATE GEOMETRY, OR APPLYING CALCULUS TECHNIQUES.

IMPACT oF DIMENSIONS ON USE
SMALL CHANGES IN DIMENSIONS CAN SIGNIFICANTLY AFFECT VOLUME AND SURFACE AREA:
- INCREASING HEIGHT PROPORTIONALLY INCREASES CAPACITY.

- ALTERING BASE DIMENSIONS CAN OPTIMIZE FOR STORAGE OR STABILITY.
- MATERIAL COSTS DEPEND ON SURFACE AREA, INFLUENCING MANUFACTURING CHOICES.

EbUCATIONAL SIGNIFICANCE AND BROADER LEARNING

MOLLY’S KNOWLEDGE ABOUT HER CONTAINER’S BASE AREA IS MORE THAN A SIMPLE MEASUREMENT—IT FOSTERS A DEEPER
UNDERSTANDING OF GEOMETRIC PRINCIPLES WITH REAL-WORLD RELEVANCE. SUCH CONCEPTS ARE FOUNDATIONAL IN FIELDS
INCLUDING ARCHITECTURE, ENGINEERING, MANUFACTURING, AND EVEN ENVIRONMENTAL SCIENCE.

BY ENGAGING WITH THESE CALCULATIONS, LEARNERS DEVELOP:

- SPATIAL REASONING SKILLS

- PROBLEM-SOLVING ABILITIES

- AN APPRECIATION FOR THE IMPORTANCE OF PRECISE MEASUREMENTS
- INSIGHT INTO HOW GEOMETRY INFLUENCES EVERYDAY OBJECTS

CONCLUSION

MOLLY’S FAMILIARITY WITH THE AREA OF HER CONTAINER’S BASE IS A STEPPING STONE INTO THE BROADER REALM OF GEOMETRIC
ANALYSIS. RECOGNIZING THAT THE VOLUME OF HER RIGHT PRISM-SHAPED CONTAINER DEPENDS ON THE BASE AREA AND HEIGHT
EMPOWERS HER TO EVALUATE STORAGE CAPACITIES, OPTIMIZE DESIGNS, AND UNDERSTAND THE PHYSICAL PROPERTIES OF THREE-



DIMENSIONAL OBJECTS. WHETHER IN ACADEMIC PURSUITS OR PRACTICAL APPLICATIONS, MASTERING THESE CONCEPTS OFFERS
VALUABLE TOOLS FOR NAVIGATING A WORLD FILLED WITH GEOMETRIC FORMS.
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