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6.4 - Volume and Capacity of Spheres, Cones and Pyramids

MATH ON THE JOB

Andrew Dolan, a Red Seal—certified steel fabricator and
boilermaker, grew up in Fairvale, New Brunswick, and
attended Kennebecasis Valley High School. He studied
his trade at New Brunswick Community College Moncton
through the Boilermakers Union Local 73

He currently works for Lorneville Mechanical in Saint
John, NB. One of the projects he worked on involved
manufacturing a stainless steel tank for the Irving Pulp
and Paper Mill to contain "black liquor,” a pulp mill by-
product that is used as a fuel. Building the tank involved
fitting and welding the two halves of the cylinder together,
attaching these to a base, and installing a roof on the
cylinder. When finished, the 32-ton tank was lifted into
place with a crane.

If the cylindrical part of the tank is 16 feet tall and has a “l use math every day on the job, whether it’s adding and

=diameter of 33 feet, how much black liquor can the tank  subtracting fractions for cut measurements, or converting degrees,

hold in litres? (Hint: 1 L = 1000 cm?) minutes, and seconds into inches to orientate nozzles on round
vessels and tanks. There is also a lot of math involved in rigging
large lifts with cranes. Good math skills are essential in my trade, ”
says boilermaker Andrew Dolan.

SOLUTION

Convert the dimensions of the tank to centimetres. L
- T2

1 m=3.2808 ft = “r

16 ft + 3.2808 ft/m = 4.877 m

4.877 m =487.7 cm Tl‘(lb'S>L ’é '5
33 ft+3.2808 ft/m = 10.059 m ’ 3 c % "I' ) 7 g F-‘—

"

W

10.059 m = 1005.9 cm 6 ! 1
Calculate the volume. 3 (259 ¢ b S 9
V= arh ,3 664.73{#&('2_‘;) b lvﬂ 'mﬂ
o lgf f

v = 710039 (4g7.7) 38‘] 509 %ll
V = 387571874 cm’

To find the volume in litres, divide by 1000.

387 571 874 + 1000 = 387 571.874 L

The tank can hold 387 571.874 L of black liquor.

VOLUME FORMULAS...

V=A~h Vs i 2h
yramid

Cone Sphere

A O

prramid = Abase x height Vcone = Abase x height Vsphere — 4/3 TT r3 |
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EXERCISE: Find the volume of each of the following pyramids...

a) 96yd® b) 640 ft +«—®@ ERASE to get solution

6 yd.
10 ft.

= x h
V A'_")_q?:—" \)’;Abq-"‘&\"ﬁijl\f

3
= (X)X E
3 =(oxr2ie)
_ 3 2
S AT P

EXERCISE: Find the volume of each of the following cones...

y 377w’ b) 2048.9 cm’ +—® ERASE to get solution
T om e
.
9.0 m %
\/: —“\(LX('\
A 3
“Hbagex b _
’ = - TR Ix
3
- “_":l“ N °\3&’.Z Ll
3
= w(2)*(8) D= 2946 9Tcm’
3

S 377w
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EXERCISE: Find the volume of each of the following spheres...

<«—@ ERASE to get solution

1) 17w’ 2) 2681t

EXERCISE: Find the volume of each of the following hemispheres...

1 ) 452 m’ 2) 191 }-‘d.s «—® [ERASE to get solution
a’ '

A fitness ball is delivered in a flat package with
a hand pump. The pump inflates the ball at a
rate of 280 cm? per pump, to a diameter of

28 cm. How many pumps are needed to inflate
the ball? Justify your answer.

\= 4 ©v’ # pumps= 11474

_’; -t aso:m/pw,

19. 42 pumps

e

3 3
- (14a4g e = 4l1.05
42 puwp?

1.6 Surface Area and Volume of a Sphere
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A pail of cookie dough is cylindrical, with
diameter 17 cm and height 13 cm. A scoop
makes a sphere of cookie dough with diameter

5 cm. How many cookies can be made from

this pail of dough?
3 6@ 20. 45 cookies
\l ciokie ~ i

~

VP(";I: A‘)G\Stxk i
= T((lt\1 _ %_! -'\(Q,SV
= 11(8-5)"}) 3 3
- 2950 Tcm’ = 65.9cm

7 Qokics = 2250.7

S 4S|4 5cookies

1.6 Surface Area and Volume of a Sphere

HOMEWORK...

Worksheet - Volume of Cones Pyramids_Spheres.pdf

)

3.a) 823 b) 998 ¢) 1970
4.a) 60
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4 Find the surface arca of each shape.
al 1Tm (b) ] ¥ mm
Pl \. T,
El | | N— 2
| IJ'.! | "\. .—'"I
Ll ] I £ '5\.
\ |/ / \ A&
¥ ¥ J__.-'_-._

) _ Ltk ) A: Tie+ Tirs
by A= 2w+t 24Lht]) (29 +TEDE)
A

2% Jem = [0 386m™m™

5 {a) Predict which container holds the most.
ib) Arrangs the containers in order

r from the one that holds the most
to the one that holds the least.

t'

4.6 m

-'|""II

r T @ FT" :

Llm )
\I:T\rl"\ Vzﬁ?"
T (40075, =h£b“‘” .

% . (wf\ 3
A =38.3m

EADCR
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B & Find each volume

(a) sgem_ ihi ==
e Ff];j)rn 31
i Vs tf_‘%‘ . S ;.{.S
= t V o

: by = Vostton £V tp

= Rcth . h
- (24 *(5.5) _n sy m;,)j(:.g)

G
)T
- 7 5m =ys 51 F A

= S‘|.515T|
= (7 - 3m

7 A rectangular pool has dimensions 106 m long, €2 m wide and 2.1 m decp.

{al The water level iﬁ'l'.clnw the edge of the pool. Calculate the

volume of water in the ]1r:n'
(b) Each dav it costs 3.29¢/m" 10 maintain the pool. Calkculate the total
cost of maintaining the pool from May 24 to September 18,

3-2¢4 = 741=8
| ey

a) &pﬂ A—0.215 Jane 3

= I g—)Sm JV"S 3
A 18

V=L oh Sep T
:60—6)(0'3>“'8:§)~ 11§ deys
= 13 225m

dn
*3_2%} % m.ziz)s'v{’* |18 cnys
11783841

—
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%  The cylindrical container is full of liqud plastic —<_~08 m
(2) Caleulale the volume of liquid plastic. - —
(p) Bilhard balls, with a diameter of 5.7 cm, are 1.2m
made from the plastic. How many can be
made [rom one coatainer of liquid plastic oas: o og_? m = 0,02 85
i

\1 Tr }) \‘ba“ Z

_Trlbx)(r\ :t,"(oozis)

=241 5
0-00007 1

ul-‘:

1"

Vivide = 3.4}

R

0'()()006\7
= 24 815 balls.

9 A eonerete dramage pipe hag an inner rachos of
15.2 cm and an ouler radius of 19.6 cm

f.’.'{ ‘I
32 8 ; 1. {T)Y' 19.6cm 5
(a) Calculate the number of litres of water that !ﬁ |\ f

a pipe 6.0 m in length can hold. |II c

1§.2com

(b) If the material used to make the pipe has a mass
of 12.6 g/em? find the mass of the pipe in (a).

*) \j: T\"rlln
= w(15.2)°(600)
= 435 50014 ¢m?

LlSSSoo.Mcm‘x,‘\—&w 10 - drsst

)

<) V00|

b) U( ement = \/D“h""lf’ - Vinside
= Weth = mwerh
T (4.0 (e0) — 4 35 soo.
= 248 024 4cm

2.6 6244 x \ky
5/ x Q&8 cm’ \0003 3(,36.7l<j
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-

For each object, its volume, V, and some dimensions are given.

Calculate the dimension indicated by the variable.

Write each answer to the nearest tenth of a unit.

a) right rectangular
prism

b) right square
pyramid

¢) right cylinder d) right cone

[

3.2am V = 554.9 m?

15.1m \ T
|
’ 6.4 m
f’ ______
//
5.9 am
x

11.5em

PR

V = 88.8 cm® V=219.0 m?
V'-‘J('('Jh V = 164.9 cm®
¥:6.2s. " |
'SR KCDK €@ [naue o ose

(3. 2Y5.9)

b) right square
pyramid

V= Iql:q& «h
3
SSY 9= X-x-Isl

3

3(554.9) = X©
| s

X: (D-Sm

1.5 Volumes of Right Pyramids and Right Cones

}<"L

-~
L—

3

X- 3%
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¢) right cylinder

\=wh

N 209,02 ¢ (64)
ano =x
6.4m T("'“
<Y (*= 1054...
v Y= 3,dm
V=219.0 m?
d) right cone P
—d > N = Phoac th
N\ € 3
:'J \/ = T\l_":&h
3
115am 4.9 = ﬁr?x\l.S
3
3(4) _
- —==r
v ((15)
2
V = 164.9 cm® Vo= 13.6928 .
=37

d=T4%em

October 19, 2018
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e
Determine the surface area and volume of eachcomposite object. @
Write the answers to thenearest tenth of a unit.

a) right cylinder and hemispheres b) right square prism and
right square pyramid
60cm 8.5 cm
N N 20m
= 2
2 1.0m
2ATGXES) 4T (3) Tom
T ST 43R 6@ 5 a) 2733 e’ 3534 e’ b) 120w 250
- g7
= 2
273.3cm

1.7 Solving Problems Involving Objects

V: Vc_g(\wl.vd' VSP‘\UQ
T weh s 4w
3
= T(ayesy + s
3

= 76.5T™ T 3¢
- NAST
- 3534 ¢’

Determine the volume of each object to the

nearest tenth of a cubic unit.

a) a right square prism with b) aright cylinder with
aright squarepyramid removed @ hemisphere removed

_______ 6cm f— 15
R4 |15 m
! /0
by I"v-.,.f:_’_/
-.‘-,‘“I‘ \.i ;“1 40 m
i "-.‘_\“‘I"o
i
1 15 em o
: T
! e
! —
i
I
(IR P —

// V: \/Cj\inc!cr _\/‘-:NSPl\u‘(__
P = Mvrh — %“r}
Vet Yl -Voyrnd  _ 0 g mory

= Lwh — Aoh - 225~ p.agitsh

—( : l i I OJ; i\ 3 1.7 Solving Problems Involving Objects

—(u®) . [9p815T
! 3 -
~ = (500 -290 = 62md

= [300¢m’

10
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ACTIVITY 6.6
USING MICROMETERS AND CALIPERS

Some common measurement tools used to measure lengths are a ruler and

a tape measure. When measuring the diameter of a cylindrical or spherical
object, you can use two other tools: a caliper and a micrometer.

A micrometer can be used to measure the diameter of a sphere or a cylinder by
reading the measurements on the sleeve and the thimble:

Anvil  Spindle Thimble

Sleeve

Frame

The value on the sleeve represents millimetres and the value on the thimble
represents hundredths of a millimetre.

Using the reading below, look at the value on the sleeve first (1), which in this
case is 22 millimetres. Then, look at the value on the thimble (2), which is 36,
or 0.36 mm. That means the length you've measured is 22.36 mm.

A caliper can be used to measure the diameter of an object, inside or outside
the object. For example, a paper towel roll is hollow, so the caliper can be used
to measure the inside diameter.

The top ruler measures the number of centimetres and millimetres. For this
measurement, find the nearest millimetre reading to the left of the 0 on the
lower ruler, which in this case is 31 mm (1). The lower ruler is in hundredths
of a centimetre. From the O on the bottom ruler (2), find the line that matches
up perfectly with a line on the top ruler (3). This is at 0.02 cm, so the
measurement is 3.12 cm.

| |
ull”J-i'q-w.*}'-fFW_.él

e e e

11
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HOMEWORK...

Page 264: #1 -5, #7

6.4 - Build Your SKkills Solutions.pdf

B

SURFACE AREA, VOLUME, AND CAPACITY

Now that you have finished this chapter, you should be able to:

- Explain, using examples, the difference between volume and surface area.

- Explain, using examples and nets, the relationship between area and surface area.

- Estimate and calculate the surface area and volume of a three-dimensional object.

- Explain, using examples, the difference between volume and capacity.

- Convert a volume in one unit of measure, such as cm?, to another unit of measure, such as m*.

» Determine the volume of a three-dimesional object using a variety of measuring tools, such as rulers,
tape measures, micrometers, and calipers.

+ Determine the capacity of a three-dimensional object using a variety of measuring tools and methods,
such as graduated cylinders, measuring cups, measuring spoons, and displacement.

« Describe the relationship between the volumes of cones and cylinders with the same base and height.
» Describe the relationship between the volumes of pyramids and prisms with the same base and height.

- Explain the effect a change in dimensions of a three-dimensional object has on its surface area and
volume.

12
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READY FOR THE TEST???

« Page 268: #1-10

October 19, 2018

Chapter 6 Surface Area, Volume, and Capacity, Practice Your New Skills.pdf

« Sample Test

Chapter 6 Sample Test.pdf

O

Chapter 6 Sample Test Answers.pdf

O

13
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6.4 - Build Your Skills Solutions.pdf

Chapter 6 Surface Area, Volume, and Capacity, Practice Your New Skills.pdf
Chapter 6 Sample Test.pdf

Chapter 6 Sample Test Answers.pdf
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Worksheet - Volume of Cones_Pyramids_Spheres.pdf



Section 6.4 Volume and Capacity of Spheres, Cones, and Pyramids, Build Your Skills, p377—
378
Student Resource p264—266

Build Your Skills

1. Volume of rectangular prism =53 x25x30
=39 750 cm’

Volume of rectangular pyramid = §(53 x 25 % 15)
= 6625 cm’

Total volume = 39 760 + 6625
Total volume = 46 375 cm’
The volume of Jayne’s model is 46 375 cm’.

2.a) V= gnr3

4 (6)3
r=5n(3)
V=113 mm’
The volume of the ball bearing is 113 mm”.
b) Doubling the radius results in an increase in volume of 2° or 8.

¢) The volume will increase by a factor of 4° or 64.

3.a) 14.70 mm
b) 7.64 mm
c) 12.48 mm

4.a)2.325 cm
b) 4.22 cm
c) 1.14 cm

5. a) Volume of cube:
v=2¢

V=54

V=157 464 mm’
Volume of sphere = gnr3

4 (54\3
r=in(3)
V=82 448 mm’
Volume of marble ground away = volume of cube — volume of sphere
V=157 464 — 82 448
V'=175016 mm’
b) Percentage wasted (w)
volume ground away

x 100
volsurgle of cube
w="2222° % 100%
157 464
w = 47.6%

Almost one half of the marble is wasted.





Extend Your Thinking

. 1

6. volume of pyramid = - £2h,
volume of cone = gnrzhc

1 ()2
volume of cone = P (E) h,
volume of pyramid = volume of cone
1, 1 8\?
30 =37(3) ke
Divide both sides by = £2.

TC

h, = (Z) h
hp: 0.785 hc

The height of the pyramid is slightly more than iof the height of the cone.
7. a) Volume of two half-cone ends = volume of one cone

1 2
Vends = §T[T h

1 /51.4\°
Venas =§"<T> x 18

Vends = 12 450 m3
1
Viriangular prism = E(Width x height) X length

1
V=§(51.4 x 18) x 50

V =23130m?3

Calculate the total volume.

12 450 + 23 130 = 35 580 m*

The stockpile contains 35 580 m® of ore.

b) Let the angle of repose equal a.
tan 0 = opb
adj
height
half width
. _ 18
ME =257

4 _1( 18 )
a=tan"" | o
a =~ 35°

The angle of repose 1s 35°.

tana =

¢) Volume of cone = ém‘zh
Use the tangent ratio to find a relation between the radius and the height:
%= tangent (angle of repose)

h=r xtan 35°
Substitute the expression for 4 into the volume formula.
Volume = gnrz X T X tan35°





Volume = %m’3 X tan 35°

Use algebraic manipulation to solve for r°.

3 3(volume of cone)

T X tan 35°
. 3 x 35580
"~ T X tan 35°
r = 36.5m
h=36.5tan 35°
h=256m

The height would be 25.6 m and the diameter would be 73 m.
Students should realize that the angle of repose remains the same.
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Chapter 6 Surface Area, Volume, and Capacity, Practise Your New Skills, p378-381
Student Resource p268-271

1. a) Volume to surface area of a cube of side length € :
Surface area = 6>
Volume = ¢

Volume £3
Surface area 642
Volume ?

Surface area 6
b) Volume to surface area of a sphere of radius 7:

4
Volume = ST 3

Surface area = 47°

4
Volume _ (§1T7‘3)

Surface area  4mr2
Volume r

Surface area 3
c¢) Relationship between the length of the cube and the radius of the sphere:

surface area of cube = surface area of sphere

6¢6°= 4’
=22
3
e=rx [2m
\f 3
€= 1.447r
d) Volume of cube = volume of sphere
3 = thr3
3
? 2
= — 3
rGm
€= 1.612r

2. a) Convert the diameter of the pipe to metres.

762 1m 0.762
X —— = (.
mm 7000 mm m

Divide by 2 to calculate the radius.
0.762 +2=0.381m
Calculate the volume.

V= mr?¢
V= 1(0.381)%(1000)
V=~ 456.0 m3

A 1-km section of pipeline in Canada will hold 456 cubic metres of water.
b) The diameter is 24 inches, which is equal to 2 feet. The radius is 1 ft.
Calculate the volume.

V= mr?¢

V= mn(1)%(5280)





V=~ 16588 ft3
A 1-mile section of pipeline in the U.S. will hold 16 588 cubic feet of water.
¢) Calculate how much water was needed in the Canadian section.
V= nr?f
V= 1(0.381)%(567 000)
V=~ 258573 m3
Convert to litres.
1000 L
258573 m3 x T = 258573000 L
Calculate the volume of the U.S. section.
r=0.610m=+2
r=0.305m
V= nr?f
V= m(0.305)%(535 000)
V~ 156 352 m3

Convert to litres.

156 352 m3 x 22%°L — 156352 000 L

1m3
Add to find the total volume.
156 352 000 + 258 573 000 =414 925 000 L

The pipeline held 414 925 000 L, or about 415 million litres, of water from end to end.

3. a) Volume of large pyramid = % x 252 % 26.8
V=5583 cm’
Volume of small pyramid = % x7.5°%x 7.5

V=140.625 cm’

Volume of rectangular prism = 25 x 25 x 40
V'=25000 cm’

Total volume = 25 000 + 5583 — 140.625
V'=130442.375

The volume of the bin is 30 442 cm’.

30442 _
b) 250 13.5kg

The bin holds 13.5 kg of coffee.
Students should realize they can subtract the small pyramid from the large pyramid to find
the volume of the bottom of the bin.

4. a)

b) Edge a is the length of the circumference of the base
of the cone, or 2mr.





5. a) Surface area of top = r°

SA4 = 1(900)>

SA =2 544 690 mm’

Surface area of cylinder = 2nrh

S4 =2n(900)(1570)

SA=8878 141 mm’

The surface area of the lateral face of a cone equals nrs where s equals the slant height.
Use the Pythagorean theorem to find s.

s=r+n

s*=900" + 1930°

s~2130 mm

Surface area of cone = (900)(2130)

SA = 6022 433 mm’

Total surface area:

2544 690 + 8 878 141 + 6 022 433 = 17 445 264 mm”
The amount of sheet metal needed is 17 445 264 mm®.
b) 1 m?= (1000 x 1000) mm?

1 m*=1 000 000 mm’

17 445 264
————=17.445
1000 000

The amount of sheet metal needed, in metres, is 17.445 m?.

6. a) Volume of one basket = ; X %nr3

oLl 4 50>3
T4 5“(7
V ~32725cm?

Convert to litres.
1 litre = (10 x 10 x 10) cm®
Capacity of one basket:

32725 _ 30 725 1L
1000

Soil needed for 48 baskets:

48 x 32.725= 1571 L

Ara will need 1571 L of soil.

b) Bags:

1571 + 60 = 26.2, rounded up to 27 bags
27 x 13.50 =364.50

Bags of soil would cost $364.50.
Bulk soil:

Use the given conversion factor.

one cubic yard =27 x 28.23

one cubic yard = 762.21 L

1571 +762.21 = 2.06 cubic yards
2.06 x 41.50 = 85.49

Bulk soil costs $85.49.

Ara should buy the bulk potting soil.

7. The awning has a top, sloped face, and two ends. The back and bottom are open.
Total surface area = sum of areas of faces





Area of top =20 x 1.5
A=30ft
Area of sides (both):

A=2 ((2 X 1.5) +%(2)(2.5)>

A=111

Area of sloped face:

First calculate the width using the Pythagorean theorem.
w=2+25

w= 7125

w =~ 3.2ft

A=3.2x20

A =64 ft*

Total area =64 + 11 + 30

A=105 ft*

The total area of fabric Seth needs is 105 ft*.

8. Surface area = % (4mr?)

sa=2xan(D)
— 272

S4=177.0 f*

The surface area is 77.0 ft°.

9.a)

30in

Calculate the cross-sectional area and multiply by the width of the stairs.
Surface area:

(10 x 7.5) + (10 x 15) + (10 x 22.5) + (48 x 30)

84 =1890 in’

Volume:

Volume = 1890 x 48

Volume = 90 720 in’

(90 720)
1728

Volume =





Volume = 1.94 cubic yards

The volume of concrete needed is 1.94 cubic yards.

b) Surface area:

SA of ends + SA of treads + SA of risers + SA of landing

Total surface area = 2(1890) + 3(10 x 48) + 4(7.5 x 48) + 48 x 48
SA = 8964 in®

SA=62.25 ft’

The surface area that needs to be covered is 62.25 ft*.

10. a) Volume = %(area of base) x (height)

V =2(230.56)" x 138.75

V=2458553 m’

The volume of the stone used to build the pyramid is 2 458 553 m’.

b) 2.56 x 2 458 553 =~ 6 293 896

The weight of the pyramid is about 6 293 896 tonnes or 6.3 million metric tonnes.

Extension

You may wish to give students further practise in calculating the volume of complex objects
using Blackline Master 6.10 (p. 410).

Extension Solutions

I/rectangle: length x width x helght
I/rectangle: 20 x 13 x13

I/rectangle = 3380 l'n3

Veytinder = T0r°h

Vegtinder =10 X (6)* % (7)

Veylinder = 792 m’

Vreetangie = length x width x height
Viectangle= 8 X 8 X 16

Vrectangle =1024 m3

Vpyramia = % (Iength of base x width of base x height)
prramid: % (8 X 8 X 12)

prramid =256 m3
Total volume = 3380 + 792 + 1024 + 256
Total volume = 5452 m®
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SAMPLE CHAPTER TEST

Name: Date:

Choose the best response to each of the following questions.
1. Ray runs a stationery store. He sells a canister to hold pencils and pens, as shown below.

e ™.
N

12 cm

~_

He protects each canister with plastic wrap. What is the minimum amount of plastic wrap
Ray will need to cover the canister?

a) 188.50 cm?
b) 455.53 cm?
¢) 534.07 cm?
d) 942.48 cm?

2. Mick is a carpenter and is building a brace for a wall. One of the pieces he needs to create
is in the shape of a rectangular prism, as shown below.

42 cm
52 cm

93 cm
How much wood will Mick need to create the piece, in cubic metres?

a) 0.02 m’
b) 0.2 m’
)21 852 m’

d)203 112 m’





3. Lira runs a jewellery store. She has created a small jewellery box in the shape of an
oblique trapezoidal prism, as shown below.

13in

1
Ea\ﬂ

Lira decides to create another box that can hold eight times the amount of the original box.
Which of the following strategies can Lira use to create the new box?

a) Multiply each of the original side lengths by 2.

b) Multiply each of the original side lengths by 8.

c¢) Square the value of the original side lengths.

d) Cube the value of the original side lengths.

4. Sayeli is a chef at her family’s restaurant. Many of her dishes use rice, so she buys a large
box of rice in the shape of a cube with a volume of 15 625 cm®. What is the side length of the

box?

a)25 cm

b) 125 cm

c) 1953.1 cm
d) 5208.3 cm

5. Nick’s Sporting Goods sells basketballs in cylindrical boxes. Each ball is tightly packed

into each box.

Ch
W

How much space inside the cylindrical box is taken up by the sphere?

93 b2





6. Sylvio has installed a cylindrical water tank in an apartment building with a radius of 15
feet and a height of 30 feet. How much water will the tank hold?

7. Angelique is a painter. She has been hired to paint a large conference room. The room is in
the shape of a rectangular prism with a length of 25 feet, a width of 32 feet, and a height of
10 feet. How much paint will she need to paint the four walls of the room, in square feet?

8. Henry is shipping small cubic boxes with a side length of 5 inches. He needs to ship 64
boxes to one of his customers. What shape of box would require the least material to make?
What would be the dimensions of the box?





Part C: Extended Answer

9. Luke is designing a package to hold tennis balls. He creates two packages, one in the shape
of a right rectangular prism, and the other in the shape of a cylinder. Each package can hold

two balls tightly.
2.cm
l 8cm
4cm v

4 cm

a) Which of the packages will require less material to create? Explain your answer.

b) If Luke creates 10 packages, how much less material will be required to create the package
you identified in a)?





10. Jorge is an artist. He has been contracted to create a large work of art for the park grounds
in his town. He has proposed two different pieces to the town:
« A rectangular prism with a height of 12 metres, a width of 3 metres, and a length of
4 metres.
« A sphere with a diameter of 6 metres.
a) If he creates a hollow prism or a sphere, which shape will require less material to create?
Explain your answer.

b) If he creates a solid prism or a sphere, which shape will require less material to fill?
Explain your answer.





11. Lamar is a millwright. He is installing a large pipe in the ground with a volume of
879.44 m’.

36m

- -

< X >

The pipe has a radius of 3.6 metres. What is the length of the pipe, x?

12. Darrin is a candle maker. For his next candle, he buys a rectangular brick of wax, as
shown below, and melts it. He shapes the melted wax into a spherical candle.

6.8 cm

4.2 cm

79¢cm
What is the approximate radius of the largest candle Darrin can make?





13. Yolanda is a city planner. She has planned to create a rectangular landfill with a depth of
85 ft and a base with dimensions of 700 ft by 200 ft.
a) How many cubic feet of garbage will the landfill be able to hold?

b) When the landfill is created, approximately how many cubic yards of dirt will the city
need to haul away? (1 foot = % yard)
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SAMPLE CHAPTER TEST SOLUTIONS

1. 84 = 2mwr? + 2mrh

SA4 = 2n(5) + 2n(5)(12)
SA ~ 534.07 cm?

The answer is ¢).

2. V=€xwxh

V=42 x93 x 52

V=203 112 cm’

203 112+ (100~ 0.2 m*
The answer is b).

3. A box that has 8 times the volume will have side lengths that have been doubled. This is
because 2 times 2 times 2 equals 8.
The answer is a).

4. Since the box is in the shape of a cube, each of the side lengths are equal. This means that
students can cube root the volume to determine the side length.

VY15 625 = 25

The answer is a).

5. A sphere has gof the volume of its circumscribing cylinder.
The answer is c).

6. V=mr’h

V=mn(15)* (30)

V=21205.75 ft’

The tank will hold 21 205.75 ft’.

7. Two of the walls will have an area of 25 ft times 10 ft, or 250 ft* each.
Two of the walls will have an area of 32 ft times 10 ft, or 320 ft* each.
The total area of the four walls would be 1140 ft>.

8. A cubic box would require the least material. To fit 64 boxes, the boxes could be placed 4
times 4 times 4 in the box, which would make the dimensions of the larger box 20 in. by 20
in. by 20 in.

9. a) Surface area of prism =8 x4 x4 +2 x4 x 4
Surface area of prism = 160 cm”





Surface area of cylinder = 21(2) %+ 2m(2)(8)

Surface area of cylinder =~ 125.7 cm?

The cylinder will require less material to create.

b) 10 prisms = 1600 cm?

10 cylinders = 1256.6 cm?

The cylinders would use 343.4 cm? less material than using the prisms.

10. a) Surface area of prism =2(12 x 3) +2(3 x 4)+ 2(12 x 4)
Surface area of prism = 192 m?

Surface area of sphere = 4n(3)?

Surface area of sphere ~ 113.10 m?

The sphere will require less material to create.

b) Volume of prism:

12x3x4=144m’

Volume of sphere:

gn(3)3: 113.10 m’

The sphere will require less material to fill.

1. V=m’x

879.44 = n(3.6)*x

879.44 + [n(3.6)"] =x

21.6=x

The length of the pipe is 21.6 m.

12. Volume of rectangular brick:
V=4 X w X h

V=79x 4.2 X 6.8
V=225.624 cm’

Volume of a sphere:

V= gnr3
2225.624 ~ gn =5
53.86~7°

/53.86=r
3.78=r
The radius of the largest candle Darrin can make is approximately 3.78 cm.

13.2) V=285 x 700 x 200
V =11 900 000 ft*

b) 1 foot = § yard

(1 foot)® = (% yard)®

16 =—yd’

11 900 000 ft* = 440 740.7407 yd®

The city will need to haul away approximately 440 741 yd® of dirt.
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10.6 Problem Solving: Using For. las

A Review the various formulas to find surface area and volume. What

=

" Find each volume.

measures do the variables in each formula represent?

Write the formula that you would use to calculate the surface area of
each of the following.

Write the formula that you would use to calculate the volume of each
shape in the previous question.

Calculate the volume of cach of the following.

(a) (b) (c) 6.3 cm
e S -
= X4 -

158 cm

~79cm

Find the surface area of each shape.

(a) 37m (b) (c) 58|mm
11.2cm
s@
& 2
S2em oF

(a) Predict which container holds the most.

(b) Arrange the containers in order from the one that holds the most
to the one that holds the least.

S8 @b

21m 51m

§m

(a) 58cm (b) '
S
& 37m
L
-35m

radius 24 cm

A rectangular pool has dimensions 10.6 m long, 6.2 m wide and 2.1 m deep.
(a) The water level is 22.5 cm below the edge of the pool. Calculate the
volume of water in the pool.

(b) Each day it costs 3.29¢/m* to maintain the pool. Calculate the total
cost of maintaining the pool from May 24 to September 18.

The cylindrical container is full of liquid plastic. ~08m
(a) Calculate the volume of liquid plastic.
(b) Billiard balls, with a diameter of 5.7 ¢cm, are 12m

made from the plastic. How many can be
made from one container of liquid plastic?

A concrete drainage pipe has an inner radius of \
15.2 cm and an outer radius of 19.6 cm. A
(a) Calculate the number of litres of water that
a pipe 6.0 m in length can hold.
(b) If the material used to make the pipe has a mass
of 12.6 g/cm? find the mass of the pipe in (a).

Y

152¢cm

10,6 Exercise, page 405

3.2)820 cm® Y1000 m” ) 2000 cm® 4.a)145 m” b)28T em’
€)10000 mm” S.b)E. A, C, D, B 6.8)17 ¢m® b)170 m*
7.3)123 m® b)$477.51 8.a)2.4 m* b)25S 00N 9.a)435 L
b)3630 kg o
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