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AReA = 108 INBAse =20 IN WHAT Is THE VoLuMe OF THe PrisM?

(UNDERSTANDING THE RELATIONSHIP BETWEEN THE AREA, BASE, AND VOLUME OF GEOMETRIC FIGURES IS FUNDAMENTAL IN
MATHEMATICS, ESPECIALLY IN GEOMETRY AND SPATIAL REASONING. W/HEN DEALING WITH PRISMS—THREE-DIMENSIONAL SHAPES
WITH RECTANGULAR OR PARALLELOGRAM BASES—KNOWING HOW TO CALCULATE VOLUME BASED ON GIVEN PARAMETERS SUCH
AS SURFACE AREA AND BASE DIMENSIONS IS ESSENTIAL. IN THIS ARTICLE, WE EXPLORE THE PROBLEM: Area = 108 IN, Base =
20 IN, WHAT IS THE VOLUME OF THE PRISM? W/E WILL ANALYZE THE CONCEPTS INVOLVED, DEMONSTRATE STEP-BY-STEP
CALCULATIONS, AND PROVIDE TIPS TO SOLVE SIMILAR PROBLEMS EFFICIENTLY.

UNDERSTANDING THE PROBLEM: AREA, BASE, AND VOLUME OF A PRISM

BEFORE DIVING INTO CALCULATIONS, IT’S CRUCIAL TO CLARIFY WHAT EACH TERM REFERS TO:

- AREA: THIS GENERALLY REFERS TO THE TOTAL SURFACE AREA OF THE PRISM, WHICH INCLUDES ALL ITS FACES.
ALTERNATIVELY, IT CAN SOMETIMES REFER TO THE LATERAL SURFACE AREA OR THE AREA OF A SPECIFIC FACE.

- BASE: THE BASE OF A PRISM IS ONE OF ITS CONGRUENT FACES. THE DIMENSIONS OF THE BASE ARE VITAL FOR CALCULATING THE
VOLUME.

- VOLUME: THE MEASURE OF THREE-DIMENSIONAL SPACE OCCUPIED BY THE PRISM, TYPICALLY IN CUBIC UNITS.

GIVEN THE PROBLEM:
- TOTAL SURFACE AREA = 108 INCHES (POSSIBLY SQUARE INCHES )
- BASE DIMENSION = 20 INCHES (COULD REFER TO LENGTH, WIDTH, OR SIDE LENGTH, DEPENDING ON THE PRISM SHAPE)

OUR GOAL IS TO FIND THE VOLUME OF THE PRISM, EXPRESSED IN CUBIC INCHES.

CLARIFYING THE NATURE OF THE PRISM AND THE PROVIDED DATA

To ACCURATELY SOLVE THE PROBLEM, WE NEED TO INTERPRET THE GIVEN DATA CORRECTLY. THE KEY QUESTIONS ARE:

1. 1s THE 'AREA’ REFERRING TO THE TOTAL SURFACE AREA OR JUST THE LATERAL SURFACE AREAP

2. W/HAT IS THE SHAPE OF THE BASE? IS IT RECTANGULAR, SQUARE, OR ANOTHER POLYGON?

3. WHAT ARE THE DIMENSIONS OF THE BASE? IS 20 INCHES ONE SIDE, OR IS IT THE LENGTH OR WIDTH?
4. \X/HAT IS THE HEIGHT OF THE PRISM?

SINCE THE PROBLEM STATES AREA = 108 IN AND BASE = 20 IN, AND CONSIDERING COMMON TYPES OF PRISMS, THE MOST
TYPICAL ASSUMPTIONS ARE:

- THE AREA REFERS TO THE TOTAL SURFACE AREA OF THE PRISM, WHICH INCLUDES THE LATERAL FACES AND THE TWO BASES.
- THE BASE HAS A DIMENSION OF 20 INCHES, POSSIBLY THE LENGTH OF ONE SIDE OF A RECTANGULAR BASE.
- THE OTHER BASE DIMENSION OR HEIGHT NEEDS TO BE DETERMINED OR INFERRED.



INTERPRETING THE DATA: ASSUMPTIONS FOR CALCULATION

GIVEN THE LIMITED INFORMATION, WE CAN CONSIDER TWO COMMON SCENARIOS:

SceNARIO 1: RECTANGULAR PRrISM WITH KNOWN BASE LENGTH AND TOTAL SURFACE AREA
- BASE DIMENSIONS: LENGTH = 20 INCHES, WIDTH = W INCHES (UNKNOWN)

- TOTAL SURFACE AREA: 108 SQUARE INCHES

- HeIGHT: H INCHES (UNKNOWN)

SCENARIO 2: SQUARE BASE wWITH SIDE 20 INCHES, TOTAL SURFACE AReAa 108 sQ IN

- BASE: SQUARE WITH SIDE = 20 INCHES

- TOTAL SURFACE AREA: 108 sQ IN
- HelGHT: H INCHES (UNKNOWN)

STeEP-BY-STEP CALCULATION APPROACH

LET'S EXPLORE HOW TO DERIVE THE VOLUME BASED ON THE ASSUMPTIONS:
STeP 1: DETERMINE THE SHAPE AND KNOWN DIMENSIONS
FOR SIMPLICITY, ASSUME THE BASE IS SQUARE:

- BasE sipe (s) = 20 INCHES
- ToTAL suUrRFAce ARea (A) = 108 sQ IN

STEP 2: RECALL SURFACE AREA FORMULA FOR A RECTANGULAR PRISM
ToTAL SURFACE AREA (SA) OF A RECTANGULAR PRISM:
\[\TexT{SA} = 2 \1iMes (L \TiMes w) + 2 \TiMes (H \TiMes L) + 2 \TiMes (H \TiMes w) \]
OR, SIMPLIFIED FOR SPECIFIC ASSUMPTIONS.

FOR A SQUARE BASE:

\[\TexT{SA} =2 \TiMes s™2 + 4 \TiMes s \TIMES H \]

\¥/HERE:

-\(s'\) = SIDE LENGTH OF SQUARE BASE

-\(H\) = HEIGHT OF PRISM

STeP 3: PLUG IN KNOWN V ALUES AND SOLVE FOR HEIGHT

GIVEN:

-\(s=20\) INcHES

-\(\TexT{SA} = 108 \) SQUARE INCHES

CALCULATE:

\[ 108 = 2 \7iMes 20”2 + 4 \1iMes 20 \TiMeS H \]

\[ 108 = 2 \TimMes 400 + 80 \TiMes H \]



\[ 108 = 800 + 80H \]
SUBTRACT 800 FROM BOTH SIDES:
\[ 108 - 800 = 80w \]

\[-692 =80n \]

\[H = - \rrac{692}{80} \]
\[H="-8.65 \TexT{ iNncHes} \]

SINCE HEIGHT CANNOT BE NEGATIVE, THIS INDICATES THAT OUR ASSUMPTION ABOUT THE SHAPE MAY BE INCORRECT, OR THE
TOTAL SURFACE AREA IS NOT FOR THE ENTIRE PRISM.

ALTERNATIVE INTERPRETATION: TOTAL SURFACE AREA AS LATERAL
SURFACE AREA

Suppost AReA = 108 IN REFERS TO LATERAL SURFACE AREA ONLY, NOT INCLUDING THE BASES.
FOR A RECTANGULAR PRISM WITH A SQUARE BASE:

\[ \TexT{LATERAL SURFACE AREA} = 4 \TIMES S \TIMES H \]

GIVEN:

\[ 4 \7iMes 20 \TiMes 1 = 108 \]

\[ 80H=108\]

\[H=\rrac{108}{803 = 1.35 \1exT{ incres} \]

Now, THE VOLUME:

\[V=5"2\TiMes H=20"2 \TiMes 1.35 = 400 \1iMes 1.35 = 540 \1ex7{ cusic INcHES} \]

THUS, IF THE AREA REFERS TO THE LATERAL SURFACE AREA, THE VOLUME OF THE PRISM IS APPROXIMATELY 540 CUBIC INCHES.

SUMMARY OF CALCULATIONS AND FINAL ANSWER

BASED ON THE MOST CONSISTENT INTERPRETATION <THE LATERAL SURFACE AREA BEING 108 IN2)Z

- BASE SHAPE: SQUARE WITH SIDE LENGTH OF 20 INCHES
- LATERAL SURFACE AREA: 108 sQ IN

- HEIGHT oF THE PRISM: 1.35 INCHES

- VOLUME OF THE PRISM:

\[

V = \TexT{Base area} \TiMes \TexT{HeicHT} = 20 \7TiMes 20 \TiMes 1.35 = 540 \1exT{ cuBIC INCHES}

\]



ADDITIONAL TIPS FOR SOLVING SIMILAR PROBLEMS

- CLARIFY THE MEANING OF GIVEN DATA: ALWAYS CONFIRM WHETHER THE AREA REFERS TO TOTAL SURFACE AREA, LATERAL
AREA, OR JUST A FACE.

- IDENTIFY THE SHAPE OF THE BASE: SQUARE, RECTANGLE, TRIANGLE, OR OTHER POLYGONS AFFECT FORMULAS.

- USE THE CORRECT FORMULAS: FOR SURFACE AREA AND VOLUME, ENSURE YOU'RE APPLYING THE RIGHT FORMULAS BASED ON
THE SHAPE.

- SOLVE STEP-BY-STEP: BREAK DOWN THE PROBLEM INTO MANAGEABLE PARTS—FIND HEIGHT FIRST, THEN VOLUME.

- CHECK FOR CONSISTENCY: NEGATIVE VALUES OR IMPOSSIBILITIES INDICATE MISINTERPRETATION; REVISIT ASSUMPTIONS.

CoNcLUSION

THe PROBLEM “AREA = 108 IN, BASE = 20 IN, WHAT IS THE VOLUME OF THE PRISMP” HINGES ON INTERPRETING THE GIVEN AREA
CORRECTLY. ASSUMING THE 108 IN? REFERS TO THE LATERAL SURFACE AREA OF A SQUARE-BASED PRISM WITH A SIDE LENGTH
OF 20 INCHES, THE HEIGHT OF THE PRISM IS APPROXIMATELY 1.35 INCHES, RESULTING IN A VOLUME OF 540 CUBIC INCHES.

UNDERSTANDING THE RELATIONSHIPS BETWEEN SURFACE AREA, BASE DIMENSIONS, HEIGHT, AND VOLUME ALLOWS FOR EFFECTIVE
PROBLEM-SOLVING IN GEOMETRY. ALWAYS ANALYZE THE GIVEN DATA CAREFULLY, CLARIFY ASSUMPTIONS, AND APPLY THE
APPROPRIATE FORMULAS TO ARRIVE AT ACCURATE SOLUTIONS.

KeyWwORDS: VOLUME OF PRISM, SURFACE AREA, BASE DIMENSIONS, RECTANGULAR PRISM, SQUARE PRISM, GEOMETRIC PROBLEM
SOLVING, SURFACE AREA CALCULATION, SPATIAL REASONING, MATH TUTORIAL

FREQUENTLY ASkeD QUESTIONS

How Do | FIND THE VOLUME OF A PRISM WITH GIVEN AREA AND BASE MEASUREMENTS?

To FIND THE VOLUME OF A PRISM, YOU NEED THE AREA OF ITS BASE AND ITS HEIGHT. THE VOLUME IS CALCULATED AS VOLUME
= BASE AREA X HEIGHT. IF ONLY THE BASE AREA AND A DIFFERENT MEASUREMENT LIKE ‘BASE’ ARE GIVEN, IDENTIFY WHICH
DIMENSION REPRESENTS THE HEIGHT TO PROCEED.

WHAT DOES ‘AREA = 108 IN BASE = 20’ MEAN IN THE CONTEXT OF A PRISM?

IT INDICATES THAT THE BASE AREA OF THE PRISM IS 108 SQUARE UNITS, AND THE BASE LENGTH (OR \X/IDTH) Is 20 UNITS.
THESE MEASUREMENTS HELP DETERMINE THE PRISM'S VOLUME WHEN COMBINED WITH THE HEIGHT.

How Is THE BASE AREA IN BASE 20 INTERPRETED IN THE CALCULATION?

INBASE 20, THE NUMBER 20 IS EQUIVALENT To DECIMAL 20. So, THE BASE AREA OF 108 IN BASE 20 MUST BE CONVERTED TO
DECIMAL TO PERFORM CALCULATIONS ACCURATELY. 108 INBASE 20 eQuaLs (1x202) + (0x20") + (8x20°%) = 400 + 0
+ 8 = 408 IN DECIMAL.



How po | CONVERT NUMBERS FROM BASE 20 TO DECIMAL?P

To CONVERT FROM BASE 20 TO DECIMAL, MULTIPLY EACH DIGIT BY 20 RAISED TO ITS POSITIONAL POWER, THEN SUM THE
RESULTS. For ExaMPLE, 108 INnBASE 20 1s (1x202) + (0x20") + (8%20°) = 400 + 0 + 8 = 408 IN DECIMAL.

\WHAT ADDITIONAL INFORMATION IS NEEDED TO FIND THE VOLUME OF THE PRISM?

Y OU NEED THE HEIGHT OF THE PRISM IN THE SAME UNITS AS THE BASE MEASUREMENTS. W/ ITH THE BASE AREA AND HEIGHT, THE
VOLUME CAN BE CALCULATED AS VOLUME = BASE AREA X HEIGHT.

IF THE BASE AREA IS 408 IN DECIMAL AND THE BASE LENGTH IS 20, HOW DO | FIND THE
HEIGHT?

IF THE BASE AREA (408) CORRESPONDS TO A RECTANGULAR BASE, AND ONE SIDE IS 20 UNITS, THEN THE HEIGHT (THE OTHER
SIDE) CAN BE FOUND AS HEIGHT = Base Area / Base LenaTH = 408 / 20 = 20.4 unNiTs.

How po | CALCULATE THE VOLUME OF THE PRISM ONCE | HAVE THE HEIGHT?

ONCE THE HEIGHT IS KNOWN, MULTIPLY THE BASE AREA BY THE HEIGHT TO FIND THE VOLUME: VoLUME = BASE AREA X HEIGHT.

CAN YOU GIVE AN EXAMPLE CALCULATION OF THE VOLUME IN THIS SCENARIO?

Yes. ConVERTING 108 IN BASE 20 To DECIMAL GIVES 408. IF THE BASE LENGTH IS 20 UNITS, THEN HEIGHT = 408 / 20 =
20.4 uniTs. THe VOLUME IS THEN 408 (BASE AREA) X 20.4 (HEIGHT) = 8,323.2 CUBIC UNITS.

WHAT IS THE FINAL VOLUME OF THE PRISM BASED ON THESE MEASUREMENTS?

ASSUMING THE HEIGHT IS 20.4 UNITS DERIVED FROM THE GIVEN DATA, THE VOLUME OF THE PRISM IS APPROXIMATELY 8,323.2
CUBIC UNITS.

ADDITIONAL RESOURCES

UNDERSTANDING THE PROBLEM: AREA = 108 INBASE = 20 IN WHAT Is THE VoLuME OF THE Prism?

\X/HEN APPROACHING A PROBLEM INVOLVING THE VOLUME OF A PRISM, ESPECIALLY ONE WITH SPECIFIC PARAMETERS SUCH AS
SURFACE AREA AND BASE DIMENSIONS, IT’S ESSENTIAL TO DISSECT EACH COMPONENT CAREFULLY. THE QUESTION “ARea = 108
IN, BASE = 20 IN, WHAT IS THE VOLUME OF THE PRISMP” APPEARS STRAIGHTFORWARD AT FIRST GLANCE BUT INVOLVES
NUANCED UNDERSTANDING OF GEOMETRIC PRINCIPLES, UNIT CONVERSIONS, AND THE RELATIONSHIPS BETWEEN SURFACE AREA,
BASE DIMENSIONS, AND VOLUME.

THIS DETAILED REVIEW AIMS TO GUIDE YOU THROUGH THE PROCESS OF SOLVING SUCH A PROBLEM STEP-BY-STEP, COVERING
FUNDAMENTAL CONCEPTS, COMMON PITFALLS, AND ADVANCED CONSIDERATIONS THAT CAN HELP CLARIFY THE SOLUTION.

UNDERSTANDING THE BASIC GEOMETRY AND T ERMINOLOGY

WHAT IS A PrisM?

A PRISM IS A THREE-DIMENSIONAL GEOMETRIC FIGURE CHARACTERIZED BY TWO PARALLEL, CONGRUENT BASES CONNECTED BY



RECTANGULAR FACES. THE MOST COMMON TYPES ARE:

- RecTANGULAR PrisM (CusoiD): BASES ARE RECTANGLES.

- TRIANGULAR PRrISM: BASES ARE TRIANGLES.

- OTHER PoLYGONAL PrISMS: BASES ARE POLYGONS WITH MORE SIDES.

IN GENERAL, THE VOLUME OF A PRISM DEPENDS ON THE AREA OF THE BASE AND ITS HEIGHT:

\[ \TexT{VoLume} = \TexT{Base Area} \TiMes \TexT{HeichT} \]

Key TerMS AND PARAMETERS IN THE PROBLEM

- SURFACE AReA (AREA): THE TOTAL AREA COVERING THE ENTIRE SURFACE OF THE PRISM. GIVEN AS 108 SQUARE INCHES.
- BASE DIMENSION: THE BASE OF THE PRISM HAS A LENGTH OF 20 INCHES.
- QQUESTION: FIND THE VOLUME OF THE PRISM BASED ON THE GIVEN AREA AND BASE DIMENSION.

DecIPHERING THE GIVEN DATA: SURFACE AREA AND BASE LENGTH

INTERPRETING “ARea = 108 IN”

THe PHRASE “Area = 108 IN” CAN BE AMBIGUOUS. |T COULD REFER TO:
- SURFACE AREA: TOTAL AREA COVERING ALL FACES OF THE PRISM (MORE COMMON IN SUCH PROBLEMS).
- BASE AREA: AREA OF THE BASE OF THE PRISM.

- CROSS SECTIONAL AREA: THE AREA OF A PARTICULAR CROSS-SECTION.

GIVEN THE CONTEXT, THE MOST PROBABLE INTERPRETATION IS THAT 108 SQUARE INCHES REPRESENTS THE TOTAL SURFACE
AREA OF THE PRISM.

NOTE: IF THE PROBLEM INTENDED “AREA” TO MEAN BASE AREA, IT WOULD SPECIFY “BASE AREA” EXPLICITLY.
/7
HENCE, WE PROCEED ASSUMING:

- ToTAL SURFACE AREA (SA) = 108 sQ IN
- Base LengTH (L) = 20 IN

UNDERSTANDING THE BASE DIMENSIONS

IN MANY PRISM PROBLEMS, THE BASE IS A RECTANGLE OR OTHER POLYGON. THE PROBLEM STATES “Base = 20 IN,” WHICH MOST
1 1
LIKELY REFERS TO ONE DIMENSION OF THE RECTANGULAR BASE. T O PROCEED, WE NEED TO:

- IDENTIFY THE OTHER DIMENSION OF THE BASE (SAY, wiDTH \(W\))
- DETERMINE THE SHAPE OF THE BASE (MOST LIKELY RECTANGLE)

ASSUMPTION: THE BASE IS A RECTANGLE WITH DIMENSIONS:



- LeNgTH = 20 IN
- WipTH = \(w\) INn (UNkNOWN)

DERIVING THE SURFACE AREA EQUATION

SURFACE AREA OF A RECTANGULAR PRrISM

FOR A RECTANGULAR PRISM:

\[ \TexT{SurFace Area} = 2 \TiMes (\TexT{LencTH} \TiMes \TexT{wiDTH} + \TEXT{LENGTH} \TiMES \TEXT{HEIGHT]} +
\TexT{wipTH} \TIMeS \TEXT{HEIGHT]}) \]

LET’S DEFINE:

- \(L = 20\, \TexT{}\) (GIven)

- \(w = \texT{unknown}\)

- \(# = \TexT{HEIGHT OF THE PRISM}\)
THen,

\[\TexT{SA} = 2(Lw + L + wh) \]
GIVEN:

\[\TexT{SA} = 108\, \TexT{sq n} \]
SUBSTITUTING:

\[ 2(20w + 201 + wH) = 108 \]
DIVIDING BOTH SIDES BY 2:

\[ 20w + 20H + wH = 54 \]

THIS EQUATION RELATES THE WIDTH \(W\) AND HEIGHT \(H\). TO FIND A SPECIFIC VOLUME, WE NEED TO EXPRESS THE VOLUME
IN TERMS OF KNOWN QUANTITIES AND THE VARIABLES \(w\) anp \(H\).

EXPRESSING VOLUME IN TERMS OF DIMENSIONS

V OLUME OF A RECTANGULAR PRISM

\[V=L\7Mes w \TiMeS H \]
Since \(L = 20\, \TexT{in}\), THE VOLUME Is:

\[V =20 \1iMes w \TiMes H \]



OUR GoAL Is To FIND \(V\), BUT CURRENTLY, WE HAVE ONE EQUATION WITH TWO UNkNOWNS (\(w\) anp \(H\)):

\[ 20w + 20H + wH = 54 \]

ExpressING \(H\) IN Terms oF \(w\) or VIce Versa

LET's TRY TO 1SOLATE \(H\):

\[ 20w + 201 + wH = 54 \]

REWRITE AS:

\[ 20H + wH =54 - 20w \]

FacTor \(H\):

\[H(20 + w) = 54 - 20w \]

THEN,

\[H=\rrAc{54 - 20w}{20 + w} \]

Now/, THE VOLUME BECOMES:

\[V =20 \TiMes w \Times H = 20w \TiMes \rrac{54 - 20w} 20 + w} \]
SIMPLIFY:

\[ V(w) = \rrac{20w(54 - 20w)3{20 + w} \]

THIS EXPRESSION ALLOWS US TO ANALYZE THE VOLUME AS A FUNCTION oF \(w/\).

FINDING THE MAXIMAL OR SPECIFIC VOLUME

IN PRACTICAL PROBLEMS, OFTEN THE GOAL IS TO FIND THE MAXIMUM VOLUME FOR GIVEN CONSTRAINTS, OR TO DETERMINE THE
VOLUME GIVEN SPECIFIC DIMENSIONS.

SINCE THE PROBLEM GIVES ONLY TOTAL SURFACE AREA AND ONE BASE DIMENSION, AN ADDITIONAL ASSUMPTION MIGHT BE THAT
THE PRISM IS A RIGHT RECTANGULAR PRISM WITH A SPECIFIC CONFIGURATION.

CASE 1: ASSUMING THE HEIGHT EQUALS THE WIDTH (SQUARE CROSS-SECTION)

SUPPOSE THE CROSS-SECTION IS A SQUARE \WHERE:
\lw=h\]

THEN, FROM EARLIER:



\[ 20w + 20w + w \TiMes w = 54 \]

\[ 40w + w"2 =54 \]

REARRANGED:

\[w*2+40w-54=0\]

SOLVE QUADRATIC:

\[ w = \rrAc{-40 \pm \s@rT{(40)"2 - 4 \TiMes 1 \Times (-54)3}{2} \]
\[ w = \rrac{-40 \pM \srT{1600 + 2163}{2} \]

\[ w = \rrac{-40 \pm \s@rT{18163}{2} \]

\[ \s@rT{1816} \arPrOX 42.65 \]

THus,

\[ w = \rrAC{-40 \pm 42.65}{2} \]

TWO SOLUTIONS:

1.\ w = \rrac{-40 + 42.653{2} \arrrox \rrRAC{2.653{2} \arPrOX 1.33 \)

2. \(w =\rrac{-40 - 42.65}{2} \aprrox \Frac{-82.653}{2} \arProx -4 1.33 \) (DISCARD NEGATIVE AS LENGTH
CANNOT BE NEGATIVE)

THererore, \( w \approx 1.33\, \TexT{in} \), anD since \(H = w \), \( 1 \apProOx 1.33\, \TexT{in} \).
CALCULATE VOLUME:
\[V =20 \1iMes 1.33 \TimMes 1.33 \approx 20 \TiMes 1.77 \approx 35.4\, \TexT{cusic INCHES} \]

THIS IS A PLAUSIBLE VOLUME UNDER THIS ASSUMPTION.

CAsE 2: GENERAL APPROACH W ITHOUT ADDITIONAL ASSUMPTIONS

TO FIND THE EXACT VOLUME, WE MIGHT CONSIDER THE MAXIMUM OR MINIMUM VOLUME FOR GIVEN CONSTRAINTS, OR EVALUATE
THE PossIBLE RANGES OF \(Ww\) AND \(H\) SATISFYING THE SURFACE AREA EQUATION.

- For \(w > 0\), THE VOLUME FUNCTION:
\[ V(w) = \rrac{20w(54 - 20w)}{20 + w} \]

- TO FIND THE MAXIMUM VOLUME, TAKE DERIVATIVE WITH RESPECT TO \(\)V\), SET TO ZERO, AND SOLVE.

ADVANCED: DerIVING THE OPTIMAL DIMENSIONS FOR MAXIMAL VOLUME

IF OPTIMIZING THE VOLUME IS DESIRED, CALCULUS TECHNIQUES ARE EMPLOYED.



STep 1: WRITE THE VOLUME AS A FUNCTION OF \(w/\):

\[ V(w) = \rrac{20w(54 - 20w)}{20 + w} \]

Step 2: DiFrerenTIATE \(V(W)\) wiTH rRespecT To \(w\):

USING QUOTIENT RULE OR PRODUCT RULE:

LET NUMERATOR:

\[N(w) = 20w(54 - 20w) = 20w \TiMes 54 - 20w \TiMes 20w = 1080w - 400w "2 \]
So,
\[ V(w) = \rRAc{N(w)}{20 + w}\]
DERIVATIVE:

\[ V(W) = \rRAc{N'(w)(20 + w) - N(w)(1)3{(20 + w)"2} \]

CALCULATE

Area 108 In Base 20 In What Is The Volume Of The Prism

Area 108 In Base 20 In What Is The Volume Of The Prism
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