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Learning Goals

1. To understand that optimum surface area and volume
occur when the prism is a cube and for a cylinder when
thediameter = height.

2. To be able to calculate the surface area of a cube when
given its volume.

3. To be able to calculate the volume of a cube when given
its surface area.

4. To be able to calculate the surface area of cylinder
when given its volume.

5. To be able to calculate the volume of a cylinder when
given its surface area.

6. To be able to calculate the dimensions of both a cube
and cylinder.

8.8 Optimum Volume and Surface Area

Rectangular Prism

The minimum surface area and/or the maximum volume

in a rectangular prism always occurs when the prism is a
CUBE.

Volume and Surface Area Formulas for a Cube

V = 53, where s:v% ~ <~>
\ _ N A=
BN\

6
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Example One

Determine the dimensions and maximum volume of a square-
based prism with a surface area of 600 cm?,

| ﬂuj SA mb formula and slve for'y”
Shk= 6s*
i
{00 <[%
S= Dem
a. P'uj 5=0 nto volume frmula.
" |00 et
3. 5"«‘& 'ﬂ\( o\m\e.r\s\'nns.
IDem x IDem x [Ocon

Example Two
Determine the dimensions and minimum surface area of a

cube with a volume of 10 648 cm®.

,. P’uj In VOIU.MC + eol\k. ‘R:r‘s”.

o
S0 HR® ID &3 %: é’%
S= pem
S<\%

I\
= aaem

. Pl'*s S=2a Info Sk frmula.

SA=be>
= 6(%‘

= T4 e
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Cylinder

The minimum surface area and/or the maximum volume in
a cylinder always occurs when the DTIAMETER of the
cylinder EQUALS the HEIGHT

(ie.d=hor 2r=h).

Volume and Surface Area Formulas for a Cylinder

V = 2mr’, where | (2) and h = 2r

SA = 6mré, where r = \/% cand h = 2r

Example Three
Determine the dimensions and maximum volume of a
cylinder with a surface area of 1884 cm?.

mg n SA « solve for'r?

ﬁm J—)X
o
r= | B84

6T

r\;
Vet = (bx3R)enker

= 1Dem

Q. Plug \n =D+ splye for wlume

\= amp®
~ (o)

= bABD. A em®
3. Stak the dmensions.
hxd yh=2ar
d~ar
Dem x D em



Example Four
Determine the dimensions and minimum surface area of a

cylinder with a volume of 6400 cm®.

/. ﬂu3 n Volume + solve for .

V=amr®
6400 ~ A

r= (g4 o * Use Y radive
(aub Rormulda. ~
7= D.0b cm
On your caleulator. ..

(o0 = )y gD (1+3)
d. Plus 7= 10.06 ido SA femula .
Sh= 6m(.obY"
= 4o blhep®
3 Stk e dwensions .

h < d  h=ar ~ d=ar

b " N TN . A . -

Complete: p. 481 # 1 -5 (all).
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