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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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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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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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