Period Date

A SQUARE OF SIDE §

1. If vou have a square ! cm on e
- - S R -each side; what is its-area? 1 em? HAS AN AREA
2. If vou have a square 2 cm on

L
each side, what is its area? f cm®

__}\\\\\
. . . =T, ;éé
3. Consider a square piece of pizza, 10 cm x 10 em. 7 ;’;UO _‘:i :_@ )
Another piece of pizza measures 20 cm x 20 cm. Y- ' AP
How does the area of the larger pizza compare? o P 5 a‘é BT
T s TR AN NI .= %
[O0cwm™ v, e 7X S PaRS

y
4. If you have a square 4 cm on each side, what is its area? { & cm?

. oo, / e
5. If you have a square 10 cm on each side, what is its area? '/ cm?

6. If you double each side of a square, how many times as large does its area become?

¥

~1

If you triple eagh side of a square, how many times as large does its area become?
I .
\! }C;

i 7

8. True or false: 1f the side of a square is increased by a certain factor, say S, then the area

increases by the square of the factor, in this case 52 (or 25}, __/ L4

So, if you scale up the side of a square by a factor of 10, its area will increase by a factor of
107 or 100

WHEN You DOUBLE THE
SIDE OF A SQUARE, YOU
GET_*TX_TIMES THE AREA

IN GENERAL, IF YOU ‘
[ % THE SIDE OF A SQUARE
yoU X* THE AREA f L

AND IE You TRIPLE‘THECS!DE
| OF A SQUARE YOU GET 1.
TIMES THE AREA e,

Conceptiol,

Vsics

TAddison-Wesley Pubiishing Company Inc. All rights reserved.

49



Scaling Circles

‘1. Complete the table. . é

FOR THE CIRCUMFERENCE OF
A CIRCLE C=2Tr

CIRCLES
RADIUS | CIRCUMFERENCE AREA
fem | 2w(iem)= 2% cm T\'(‘lCVﬂ)zfﬁm’
o = 1 L ! i .
2cm ‘ ’}gfm{,m ) - i,_/,;? Loy (4 {/ogj{:w-ij-“' tj;’;"

' P NN [
3cm 17 / 36»'“} T A e T ( .rfcéh}' =G (K(
0 cm oy (i)~ Yiea | le) LU o '\

AND FOR THE AREA OF
A CIRCLE, A=Try?

12

From vour completed table, when the radius of a circle is doubled, its area increases bva

Ayt L _
factor of q% - ,/ - When the radius is increased by a factor of 10, the area increases by a

factor of _/ 0 =/ G.{'}

3. Consider a round pizza that costs $2.00. Another pizza of
the same thickness has twice the diameter. How much
should the larger pizza cost?

A N
- o 4 {
A 2 e = B L0

4. True orfalse: If the radius of a circle is increased by a certain factor, say 5, then the area

=TT Py
increases by the square of the factor, in this case 5 or 25, VR A

So if you scale up the radius of a circle by a factor of 10, its area will increase bva
f o™y .- .
factor of _/M .

{Applicarion:} Suppose vou raise chickens and spend $50 to buy wire for a chicken pen. To hold
the most chickens inside, vou should make the shape of the pen

ta

(square) (Eé;;gul;;) (either, for both provide the same area)
e e -

b4 1=
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Name ' Period Date

Concept-i
Chapter 18: Solids

Scaling Cubes

I. Consideracube/sav ! cmx { ¢m x | cm (abour the size of a sugar cube). {ts volurne is | cm?®.
The surface area of one of its faces is 1 cmi?. This is also the area of any cross-section (a slice ~
through the cube thar is parallel to any of its faces). The total surface area ol the cube is 6 cm?,

because it has ¢ faces (4 sides and top and bottom: count them).
Now consider a second cube. scaled up av a factor of 2 so it is 2 cm x 2 cm x 2 ¢m.

a. What is the total surface areas of each cube?

1st cube é) cm?; 2nd cube Jf'fﬂ cm?

b. How many times more is the total surface area of
the seconi:i cube compared to that of the frst?

LS

c. What are the volumes of the cubes?

Ist cube cm?; 2nd cube | cm?

d. How many times more is the volume of the second cube compared to that of the Frst?
. (o |
. E

e. Compare the surface-area-to-volume ratio for both cubes.,

T
Ist cube: surface area = C” 2nd cube: surface area = ”’“ﬂ 7! .
volume j volume & 7

2. As the size of a cube (or object of any shape) increases, the ratio of surface area to volume
decreases. This means that the gain in surface area is proportionally less than the gain in
volume (area gains only as the square of the increase. while volume gains as the cube of the
increase). Apply this relationship and good thinking to explain the following:

a. Why does a cup of coffee cool faster than the pot from which it is }!
poured? Or, if you want your coffee to stay warm, should vou pour '
it into a cup or leave it in the pot? Explain. y } ( .
Cup huas more Surtdes a/ee Jel Lo - ]
, YT /, -7
(7 /”n £ e gl 5"i‘f‘" @l oo /f‘f'k:: 4.5 /4 b R e @ 'l

e

b. Chickens, Cornish game hens, and turkevs have approximatelv the
“ same body shape. If vou had two birds, one with a body twice as
wide, twice as thick, and twice as long, how would vou expect
their weights to compare? How about the amounts of skin?

GRX ot bl ( Do ihrons / :/5.}. ok S
. ] = P ; ; ! Y
l;_f x{' ;\ "{ i ey J 1::]) _rf:j £ ﬂfﬁ’eﬁ:}

conceptuat y = § g
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Scalmg Solids

1. a Con51der a pair of cubes each { cm on a side. The volume
of each cube is i cm?, so the tota] volume of both cubes
e

. ) o .
is 4 cm?®. The total surface area of each cube is £/ em?,

so the total surface area of both cubes is _| (1 cm?.

b. If the two cubes are glued together, to make a double
cube, the total volume is ‘wg cm® and the total

exposed surface areais __/(/ cm?.

2. The sketch to the right is a scaled-up version of the small double cube. It is
scaled up by a factor of 2 (twice as wide, twice as thick, and twice as tall). _

v . ) -
a. Its volume is f‘ Lj cm?. _ \ t

b. Its total surface area is L’%C} cm?. . - - i :‘.' _
c. Which has the greater surface-area-to-volume ratio, the smail \/"//j
: or the scaled-up double cube? - Yo, e
,,,,, - . - - ot L

S VIl /¢ ué £ N Y

) ¥,

3. Scale up the double cube of Question 2 by a factor of 3 (three times ' ‘ !
as tall and three times as wide both ways). Make a sketch of it
in the space at the right.

{- N
a. Itsvolumeis _ -~ % cm’, A N
, o - //\ \
b. Tis total surface areais ~_7 Y cm? /\ S “
c. Which of the three versions of the double cube has the j ‘*\\ =, :\( i
D I . P o s
most surface area? =5 : . f{ \\%\i,/'ﬁf o ;
/ o | P
‘d. Which has the most surface area compared to its volume? f A !
./ IR A R O
4. True or false: As the volume of an object increases, its surface i‘ ERR S P L !
area also increases, but the ratio of surface area to volume [ o
decreases. Trwe ? ; L Pk
- v . - ! L & s
5. The effects of scaling are good for some creatures and bad for others. RN P
Write either good (G) or bad (B) for each of the following: -
a. Aninsect falling from a tall tree b. An elephant falling from the same tregw
¢. A small fish trving to flee a big ﬁsh L/ d. A big fish chasing a small fish i"} . é

e. An insect that falls in the water > C f.A hungw sparrow __J > / b

conceptval 9 EHY
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