9 Academic Math

Day 7: 3D Optimization

Unit 7: Measurement

SURFACE AREA AND VOLUME RELATIONSHIPS OF RECTANGULAR PRISMS

INVESTIGATION

M Suerae AccA
Problem 1: Teri has 64 cm® of sand and she wants to make a box to hold it, using as little material

as possible.

[
Complete the table to determine which of the three options will use the Te&ist amount of surface area.

“ @.,H—om +{ ant ")i&c)
SA=2(Iw+wh+Ih) N

Length | Width | Height 2 Volume
(m) (m) (m) Surface Area (m?) m?)
1 4 16 5’*=ﬂ(!-u+‘4'lb+i-‘b); 169 64
2 4 R | Sh- Q24+ kge 2 112 64
g 2 L [ SA<Q(U-u+ tbtul)= Qb 64
The closer the box gets to being a cube , the smaller the surface area is for a given
volume.

How can you predict the minimum surface area if you know the volume?

(‘jou find  the =ide by cube !oo-l'u‘fij tle  volume | Then wuse SA

-Pormulq o

calulate the sufoe Q2.

Predict the dimensions of a rectangular prism that minimizes the surface area, and has a volume of

343 mm?®,
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Problem 2: Jenny has 24 m? of wood to make a toy box.

Complete the table to determine how to maximize the volume of the toy box.

A= 2(l t2h )

Length | Width : 2 °
Height (m Surface Area (m Volume (m
m | | e ) il
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, 3 [2=20383hW) o LS 24 V= 2((1) =72
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The closer the box gets to beinga _Cy b

How can you predict the maximum volume if you are given the surface area?

?;n d dhe dmensions

of Ak abe to {ind

, the larger the volume is for a given surface area.

'H»c Volun~ _

Predict the dimensions of a prism that maximizes the volume and has a surface area of 54 cm?.
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Questions

1. A magician has ordered a covered water tank for his next new act. He has enough money to pay

for 150 m? of building material. What is the largest volume of water that can be held in his water
tank?

Tle lO(g(ﬁ’ volume of wetr—  wen be |M.lo( 'n Q aibe .
Mt <" be o o Fle dimensiens 5
s“?ﬁﬂ-: 6 x* s> V=X

X 3

[50 - bx* =2
X\; < 7 = (25
las <x

2. Dunstin and Carmila’s kids need a place to put all of their toys. Dunstin decides to build them a
toy box, but he only has 54 cm? of wood to make the box. Will he be able to make a toy box and
lid that will hold all the kids toys if they have a total volume of 32 cm®? (Do not worry about
actual size of the toys, since smaller toys and fit amongst the larger ones).

Total Surfow Arer =FUum® \
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3. State the dimensions that will minimize the surface area of a shadow box that has a volume of
35,937 cm®,

The cube will min He SA .
V= x°
35Q%_ x> cube root cach s/de (3 E{ 3'7"‘?37')
QS:X]
" The dimtnsions are B x 33x33

. . . 3 .
4. You have been asked to make a single shelf cabinet, with a volume of 4.5 m. However it can
only be 0.5 m deep.

a) Determine the dimensions that will minimize the surface area.

b) Assuming that the front face of the shelf is open, what total surface area of wood is needed?
\o¥s to tle ube
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