9 Academic Math

Day 7: 3D Optimization

Unit 7: Measurement

SURFACE AREA AND VOLUME RELATIONSHIPS OF RECTANGULAR PRISMS

INVESTIGATION
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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 leéist amount of surface area.

L (LArom + 0ot baide
SA=2(lw+wh+lh) 2N\

Length | Width | Height 2 Volume
(m) (m) (m) Surface Area (m?) m?)
1 4 0 5ﬁ=ﬂ(l-u+ Glot o)z 169 64
2 4 B | SA-Q(24+ g+ 2 11 64
4 4L [8A=2(u-u+ wutut)= 96 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?

V=-h

Uou find the side by cube rao-{'Ifd fle  volume  Then use SA
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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(v»> twrh lh)

Length | Width . 2 3
Height (m Surface Area (m Volume (m
(m) (m) e }h) ght (m) - (m?) (m©)
1Yy = . -
1 4 fa: L,*g_.,_“*/"“‘;‘ﬂ 24 V= L)< 643
=9h N
wW=2(2242%¢2W ~ 9
2 2 {l;_,_q-q.qn ,—'Lﬁh" 24 V=(2X2)2)= §p}
5 3 [2u= 2(L343h4) 5 LTk 24 V= 2(3)(12) =22

122 645h ZT'@

The closer the box gets to beinga _Cu e

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

Find dhe dimensions

of A abe To find

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

'“1‘- J’ofqm -

Predict the dimensions of a prism that maximizes the volume and has a surface area of 54 cm?.
L'C{- “K" '9(. R "’4 4"— d;m(‘ab;’f‘J (D'F Q (J.ﬁl':‘t.
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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 |or8e3+ volume of wetr  wan be held in @ aibe .
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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).
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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®.

Tre cube  will mia He SA -
V= x>
3595~ x> cube root each side (3 [] 3593%)
%5:Xl
!, The dimtasions Qre 22k 33IXITF

. . . 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?
\oYer to tle wbe

) The cube “will get wr He win SA
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