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Introduction to Chapter 6... page 222

Q\u’< f’—\.']
2 SFr

A= (L15X2\

e Math on the Job... page 224: - g

: . e bl -
A standard roll of antique wallpaper measurﬁ@uide and 21" long, with the > Asanii

21" length plastered vertically. Becky needs fo completely paper the following reguiar
walls: area of

2
Wall 1: 14 feet wide by 12 feethigh [y 12 = 10 £}

Wall Z: 16 feet wide by 12 feet high /(px‘rz = Iﬁ?_pﬁ%l

Wall 3: 10 feet wide by 12 feet high /O Xt ()= ) F‘lé 2=
Wall 4:20 feetwide by 12 feethigh 2 oy x |2 = YO/

_I. How many rolls will Becky need to cover each wall?

2. What is the minimum number of rolls Becky will need to order to cover all of

these walls?
SOLUTION
1. To caleulate the number of wallpaper rolls
needed, first calculate the surlace area of one # / I é ’L
roll of wallpaper. j f —_ é
h 0

Convert the width to [eet.

21in+12i/fi=1750 56 ,757(_7_/_2

SA = width % length

SA=175x21

SA =36.75 sq. IL. #

Calculate the area of each wall ‘ 0\ 2 — 2
Wall 1: Y S ; .

SA = width % length =

SA=14x12 : 3 6 7 S

SA =168 sq. . .

Number of rolls to cover Wall 1:
168 +3675=46

Wall 2
SA = width x length H; 3 Q O
SA=16x 12 —== — 3
SA=192sq ft. - .
Number of rolls to cover Wall 2: 3 é . /)S

192 +3675=52

Wall 3:
SA = width X length

ol H
¥ 240 L

Number of rolls to cover Wall 3:

120+ 3675=33 7
Wall 4 3é . S

SA =width X length
SA=20x12

——
SA=240sq ft

Number of rolls to cover Wall 4: .

240 +36.75=65

2. Total rolls:

She needs 20 wolls .

Becky will need at least 20 rolls of wallpaper.

¢
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3 Dimensional Shapes...

e Prism - a 3D shape with ends that are congruent polygons and
with sides that are parallelograms.
ex: rectangular prism; triangular prism

o - d

e Base - one of the parallel faces of a prism
e Lateral Face - a face that connects the bases of a prism.
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4.12.3: Right Prisms and Their Nets (teacher)

A right prism is a prism with two congruent polygon faces that lie
directly above each other.

The base is the face that “stacks” to create the prism. This face
determines the name of the prism.

Some right prisms and their nets:

Triangular prism: Square prism (cube):

Rectangular prism: Pentagon-based prism:
- g

Hexagon-based prism: Octagon-based prism:

T g o| >

Trapezoid-based prism: Parallelogram-based prism:

\

Right prisms with bases that are composite figures:

TUPE O

Composite
figure

Composite

Right prism figure

Right prism
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REVIEW: Area Formulas...

Rectangle or Square Circle Triangle

A=1V5bh

Parallelogram or Rhombus Trapezoid

a

A=V h(a+b)
h A =bh h
] L1 N

T4

b b
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Perimeter and Circumference

The perimeter is the distance around an object.

Ex: What is the perimeter of the following shapes?

Circumference
) 3 4m
a m
b) 21tr OR T1rd

9

7 cm

354543
|2 m

()\:

7m C:Zﬂ(
= (4+Y #1747 <21 (3:5)
= 37M :(;)/”IG’CW‘

\
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sherstg
ag
’,
3

Perimeter and area

1)Find the perimete_;_rhof-e-'zgh figure.
2)Find the area of ea-s.h-figure - they have been divided into rectangles for you.

e B3 +243 ¢ Gt
- 20cm T
2cm
A + (32" l
t (3)(2) 3cm |
= 34(+4

icm 2cm

= |Sem*
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March 29, 2017

Find the Perimeter and Area of each shape...

1) 2)

P:QT\Y T L bh
=9 (10) =T
= (pg.%(m
O :“_ﬁj)xdo !
- ) 3
:“Uﬂ
- 100 ~
= 3\4("\,\2 8&;,36*‘00{’ 6O\ -
= Q48 36cm

C= 2dr
2
22

=23.56em

c=41s
G4+ 56-25

10 cm
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Activate Prior Learning:

Surface Areas of Right Prisms

and Cylinders

............

w 1
SA = 2wl + 2hl + 2hw SA = 21r? + 21rh

1.4 Surface Areas of Right Pyramids and Right Cones
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Area Formulas

Surface Area Formulas

March 29, 2017

Rectangle or Square

= Rectangular Prism

Lengih " SA = Area of all 6 rectangles added together

A p— bh Rectangular prism

Circle Sphere

{=11 ¥
n SA =417 12
Cone
Triangle
SA =7’ + 17 15
b Cylinder

Parallelogram or Rhombus

A =bh

h

SA =211r2 + 211 1h

Triangular Prism

SA = Area of the three Rectangle Sides
+ Area of two Triangle sides

Trapaziod

[\

A=Y h(a+b)

***not all three rectangles have to be the same

Pyramid

SA = Area of the base + all triangular faces
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Surface Area

Surface area is the total area of all of the faces of the object.

Steps needed to find Surface area are...

1. Draw all of the faces with dimensions displayed on them.
2. Find the area of each face.

3. Then add up the areas of all of the faces.
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EXAMPLES...
Determine the surface area of each of the following...
1
1) 2)C=424 32 3)

=16+9

“““““ H:Q//“'Q}'Z//]rl)

Y - EXD SO RADL
FOXD E LZ_ cp + T

~ 30442470 t22X5)(7) T o
= 14Aem” +92(%) - g27.79¢m

= Y1oem
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Regular Polygonal Prism

i
i
!
i
AL : u |
il P - [
// g r_.."'a ____,-—"/ ’.J-———
Triangular Prism  Rectangular Prism Cuhe

Pentagonal Prism Hexagonal Prism

March 29, 2017
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DISCUSS THE IDEAS Page 226

CALCULATING SURFACE AREA OF A STAINED GLASS LANTERN

A three-dimensional object is a prism if it 10¢m
contains two parallel polygons that are congruent.

Congruent polygons

» have the same shape and size
+ have sides and angles in the same positions

Each of the parallel faces is called a base, and the

-

20cm

faces connecting the bases are called lateral faces. A\l

If the lateral faces are perpendicular to the bases,

the prism is a right prism.

Right hexagonal prism

Obligue prism

Shabina makes stained-glass garden lanterns in the shape of hexagonal
prisms. The bases (top and bottom) are hexagons and are made of metal. The

faces are coloured glass.

1. Look at the lateral faces of the right hexagonal prism above. Draw a net of

the right hexagonal prism.

2. Ifeach edge of the hexagonal base is 10 cm long, and the lanterns are
20 cm high, what is the area of each piece of glass used as a lateral face?

3. What is the total surface area of glass that Shabina needs for one lantern?
Can you think of two ways to calculate the total surface area?

SOLUTIONS

1. The [aces are rectangles.

10cm

10¢cm 10cm

10cm / 10em

10cm

2. The hexagonal lantern will have six sides. Each

side will be rectangular and have a width of
10 cm (the edge length of the hexagonal base)
and a length of 20 cm.

A={xw
A=20x10
A=200

The area of each piece of stained glass will be
200 em?.

3. The total area is the sum of areas of all the
lateral faces. A hexagonal prism has 6 lateral
faces.

Total area =6 x 200
Total area = 1200 cm?

March 29, 2017
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Page 230 SOLUTIONS
SURFACE AREA OF CABINETS 1. The surface area of a rectangular prism can be
1. Karl is building a set of cabinets. He makes the first one 40 cm long x expressed by the following equation:

40 cm deep x 70 cm high. When the cabinet is fully closed, it is the shape

of a rectangular prism. What is the surface area of the cabinet?

SA = 2 x (length x depth) + 2 x (length x
height) + 2 x (depth x height)

2. Karl makes the second cabinet 2 times as long, but with the same depth
and height. What is the surface area of the second cabinet? The factor of 2 is introduced because the prism

3. Karl makes the third cabinet 2 times as long and 2 times as high as the first has three sets of identical pairs of faces.

one, but with the same depth. What is the surface area of the third cabinet? SA=2x[@E0x40)+2x (@0 x 70) +2 %

4. Examine the following table showing how the surface area changes when (40 x 70)
he d i hanged. .
the dimensions are change SA = 14 400 cm?

2. SA=2xB0x40) +2xB0xT70) +2x

SURFACE AREA RATIOS (40 x 70)
Cabinet | Length Depth Height Surface \Swtace Aras) SA =23 200 em?
| | | area (Surface Area of Cabinet )
1 L D H 14400 100 3. SA=2xB0x40) +2x(B0x 140) +2 x
? 2 D H 23200 161 (40 x 140)
] il D 2H 40000 278 SA =40 000 cm?
4 il 0 2H 1 ?

4. When the length is doubled, the surface area

What do you notice about the surface area ratio when the length is ratio increases by more than hall the original
doubled? How do the surface areas compare when length and height are ratio. The surface area does not double
doubled? when one dimension is doubled. When two
5. Calculate the surface area of a cabinet where all three dimensions are dimensions are doubled, such as the length
double those of cabinet one, and calculate the ratio of surface areas. What and the height, the surface area more than

can you conclude about the relationship between the scale factor used to

; . ; doubles, measuring 40 000 ¢cm?.
create the new dimensions and the ratio of the surface areas?

5. SA=2x(80x80)+2x([B0x140)+2 x
(80 x 140)

CONCLUSION S
oo Ratio of surface areas = 21 000

14 400
Ratio of surface areas = 4.0

Because the total surface area is a sum of

If ALL dimensions are dO“bled, then several areas, and not all the terms of the sum
. are affected when one or two dimensions are
the tOtal surface area Wlll be quadrupled' doubled, the effect on surface area of changing

only one or two dimensions is not an integer.
When all three dimensions are doubled, all
terms of the surface area sum are affected, and
the total surface area scales by the square of
the multiplication factor.



6.1 - Surface Area of Prisms.notebook

HOMEWORK...

March 29, 2017

Review - Prior Knowledge for Section 6.1.pdf

D

BLACKLINE MASTER 6.9: SOLUTIONS

Order of Operations

1. 52% 3~ (84-37)

=25x3-47
=75 47
=28

2. 22-250+[(13-7) + 3]

=3+ (6+3)

= 97 +4

=3

(E)2 %7—154+13)
0
=4 w3 15403
— 162 —(5)
=3245
=37

4 49+ 0B-112=12+20
= 64+ (=6)! = 12 +20
— 64436+ 12420

=—64+3+20
=-4]

%)

Finding the Area of Composite Figures

Working with Formulas

9 4 (r=34

=4n(3.4)
=~ 145.27

mrth r=52,h=8)

10.

%H(iZ)E(S)
=226.53
11. mrs+m?(r=3,5s=4.3)

= n(3)(4.3) + n(3)?
=40.53 +28.27
= 68.8

12. 2nr+2nth (r=6.7,h=12.3)

= 21(6.7)* + 21(6.7)(12.3)
=~ 282.05 + 517.80
= 799.85

Converting Measurements Within and
Between the S| and Imperial Systems

5. A={tw
A =(10.5)4.5)
A =4725in?
6. A=wh
A =(12)(18)
A =216 cm?
7. A=nr’
A =n(3.5)
A~ 3848 yd?
8. A= %bh

15
A==05)29
5 (3)2.9)

A=725fi?

13.  4.56 km; metres

1 km= 1000 m
456 km =4560 m

14.  56.64 yd; inches (1 yard = 36 inches)

1 yard = 36 inches
56.64 yards = 2039.04 inches

15. 27.2 feet: cm (1 foot = 3048 cm)

1 foot = 3048 cm
27.2 feet = 829.056 cm

16. 89.2 miles; km (1 mile = 1.609344 km)

1 mile = 1.609344 km
89.2 miles = 143.55 km
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Homework...

6.1 Worksheet - Surface Area of Prisms, Pyramids and Cylinders.pdf

:\\.:-

Remember...

SA,ism = Add the area of all the faces

SAyramia = Add the area of a base and the area of the
triangular faces (note: Ayiange = bh/2)

SAcylinder: 21tr2 + 2T1rh
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Homework...

0.232: #1-7

6.1 - Build Your Skills Solutions.pdf

-\L_‘r



Attachments

Section 6.1 Surface Area of Prisms.pdf
Review - Prior Knowledge for Section 6.1.pdf

6.1 Worksheet - Surface Area of Prisms, Pyramids and Cylinders.pdf

DD DD

6.1 - Build Your Skills Solutions.pdf



Section 6.1 Surface Area of Prisms, Build Your Skills, p232-234
Teacher Resource p359-361

Build Your Skills

1. Darcy has a summer job painting houses. He is asked to paint the wooden siding on a
house that is 28 feet wide and 35 feet long. The siding extends 6 feet up the side of the house.
a) What is the total surface area that he must paint? (Ignore the area of windows, doors,
and stairs.)
b) A one-gallon can of the stain that Darcy is using covers approximately 225 ft*. If
Darcy applies 2 coats of stain, how many cans of stain should he buy?

2. For close to four-hundred years, French-speaking Acadian people have lived in the
Yarmouth and Acadian Shores area of Nova Scotia. Le Festival acadien international de
Par-en-bas celebrates their rich and diverse history. Held at various locations, from
Yarmouth to Pointe-de-1’Eglise, this festival invites people to experience Acadian music,
food, and dance.
Mireille builds wooden dividers, which are placed between vendors. After the dividers are
built, she must cover them in canvas.
Each rectangular divider is 3 inches wide, 80 inches high, and 60 inches long.

a) Draw the net of one divider and label its dimensions.

b) How much material will be needed to cover one divider? (Do not take into account

any overlapping material.)

3. Arapoosh is a glazier. She is building a display case for a shopping mall. The display case
has a wooden hexagonal base and top. Each lateral face will be a trapezoid with a bottom
width of 80 cm, a top width of 40 cm, and a height of 2 m.

a) What is the area of one lateral face of the display case?

b) What is the total area of glass she needs, in square metres?

4. Mingmei builds a shipping crate out of 4" plywood. The crate is a cube with a side
dimension of 3 feet.
a) What is the surface area of the crate?
b) She buys plywood in standard sheet sizes of 4 ft x 8 ft. How many sheets of plywood
does she need to build one shipping crate?
c) She builds a second crate that is twice the height, but has the same length and width.
How many sheets of plywood will she need to build the larger shipping crate?
Explain.

5. Zyanya looks at the floor plan of a house to estimate the area of floor tile he needs for the
bathroom. He calculates that he will need approximately 64 m” of tile. Is this a reasonable
estimate? Explain. What is a possible source of Zyanya’s error? (What would be the size of a
bathroom having this square footage?)

6. Dirk fabricates a section of furnace duct out of sheet metal. What is the total area of sheet
metal that he needs? The duct is open at the upper right face and left bottom face.





Jg"

F
247 |« 3
¥
""\-\.\_ g
e - | open on bottom
Extend Your Thinking

7. Wolfgang wants to paint the roof of his workshop, which has a corrugated steel roof as
shown in the diagram below.
The length of the roof is 25 feet, and the width is 20 feet. He calculates the area of the roof
using the following dimensions:

Area = length x width

Area =25 %20

Area = 500 ft*
He buys enough paint to cover 500 ft*. Just over halfway through the job, he runs out of
paint. Explain why this happened. What is the area that he should have used to calculate the
amount of paint?
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REVIEWING PRIOR CONCEPTS

Name: Date:

Order of Operations

Determine the value of each expression below using the order of operations.

1. 57 x3-(84-37)
2. 22-252+[(13-7) + 3]

36 | .
3. (3) X2 -15+(=3)

4 P+ (G-11¢+12+20

Finding the Area of Composite Figures

Find the area of the figures below.

5. 10.5" 6. 12 cm

45" /
20cm

N .

( 35vyd |
‘I i
\ /

Working with Formulas

5t

Determine the value of the expression for the given value of each variable.

0. 4nr (=34 10. %nrzh (r=52,h=8)
11. ars+m? (r=3,5s=4.3) 12. 2 +2nth (r=6.7,h=12.3)

Converting Measurements Within and Between the Sl and Imperial Systems

Convert the given measurement into the indicated unit.

13. 4.56 km; metres 14. 56.64 yd; inches 15. 272 feet: cm 16. 89.2 miles; km
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iO.l Exercise 3:(:; oL R;'to. :’? ;'-\ISM;‘ M.\A‘

.
A Use a net to help you plan the calculations of surface areas, & . dd
f Galindery

1 A rectangular prism is shown.

(a) Sketch a net of the prism and
show the measures.

(b) Calculate the surface area,

25¢m

O
1.6 cm

2 Calculate the surface area of ecach rectangular prism.

(a) (b) (c) 4

16.0 ¢m 74 m 4 4

230 cm 11.0ecm )
A® ;
I3 m o 36cm

3 Find the surface area of each rectangular prism.
Length | Width Height
(a) | 141 cm 6.2 cm 4.5 cm
(b) [ 21.0em | 155c¢m | 27.5¢em
{c) 5.5m 3.7m 1.5m

(d)[_79cm | S54cm 7.0 cm

4 A square-based pyramid is shown.
{a) Sketch a net of the pyramid and
show the measures.
(b) Calculate the surface area of the &
pyramid.

5 (a) Sketch the net of this cylinder @

- and show the measures.
(b) Calculate the surface arca of the
cylinder.

B Remember 1o use estimation to check the reasonableness of your results.
Use 7= 3.14.

Calculate the surface area of each of the following solids.

6
(a) (b)
155 cm
ke
a7 cm
25m
7  Find the surface area of each cylinder. Use a calculator. Express your
final answer 1n the appropriate form.
(a) (b) (<)
42 cm, 17.6 cm
10 cm 17 S
20 cm
8 (a) Calculate the area of glass needed to
construct the aquarium, , 5
(b) If the glass used costs $58.95/m?, what e . -
is the cost of this aquarium? R S AY > 28
K
.f-‘.;'.. . .'.‘:,.-':'cf
S
50.0 cm i

9 A tinis 12.5 cm high and has a diameter of 8.0 cm. Calculate the area of the label
that nceds to be used if the overlap is 0.5 cm.

10 10% extra material for the overlap of the edges is needed to construct each
tissue box. Calculate the amount of paper nceded to construct each one.

(a) (b)

The tent shown in the diagram has a

SEWN-in groun

11

SOLUT TonS., .

T
S
5,
<
3
o
g
o
L
8
9
8
o
:
=
w
g~

page 389

Lb)39.2 cm” 2.2)1594 ¢m® B)159.7 m? ¢)77.8 em?

10.1 Exercise,

tent if 0.3 m?

added for the seams,

material used to make the

of extra material is

3.a)357.5 cm? b) 2658.5 em? ¢)68.3 m® dj271.5 cm?
4.5)50.6 m” 5.bM80.0 m® 6.2)939 cm’ b)3.9 m’

’ 8.2)8420 cm?

e’ 1L 115 m?

0 cm® ¢)575 ¢

M TLO.9 em?® 7.4)785 em’ byl

S|
m® 10.2) 1649 e’ 11217

b)$49 64 9. 3240

side

ater paint, The

ten used to su
be painted with

Sealed oil drums are of|

12

L 13.5 14.b)cube: Scm x Sem x 5em

il possible dimensions

=
"
‘
g
=

>
7
o
1<

=
o

12.a)

g dock. The out

pport a floatin

< coats of underw
and its height is 1.2 m.

“

diameter of the drum is 0.6 m

of an oil drum is 1o

{a) Calcuiate the surface area.

make a floating dock at a marina, How
. covers 6.5 m2»

many litres of paint are needed if | |

(b) Twelve drums are used to
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Section 6.1 Surface Area of Prisms, Build Your Skills, p359-361
Student Resource p232-234

Build Your Skills

1. a) Calculate the area of siding on each side of the house and add them up.
A=(2x28%x6)+(2%x35x6)

A=1756 ft’

Darcy must paint 756 ft*.

b) Total area of two coats:

2 x756=1512

Divide total area by area per can to get number of cans:

Round up to 7 cans.
Darcy must buy 7 cans of paint.

2.a)
60 in
|-

80 in

3in
WY
b) 2 x 80 x 60 = 9600 in*

2 x 80 x 3 =480 in®

2 x 60 x 3 =360 in’

SA4 =9600 + 480 + 360

SA4 =10 440 in®

Total material needed = 10 440 in

10 440 in” of canvas are needed to cover one divider.

Information about Le Festival acadien international de Par-en-Bas can be found at the
festival’s website.

http://www.festivalacadien.net/#

Information on Nova Scotia’s Acadian heritage can be found at this link:
http://www.novascotia.com/en/home/discovernovascotia/ourculture/foundingcultures/acadian
culture/default.aspx

Extension





Students may choose and research one of the francophone festivals that occur in their
province, or within Canada. (Instead of having students research a francophone festival, you
could have them research a festival that celebrates a different culture.) Ask students to
research the location of the festival, when it occurs, and the activities that take place. Invite
them to design a small three-dimensional, prism-shaped keepsake or souvenir that will be
used to promote a specific cultural aspect of the festival (for example, one of the activities
that people can enjoy there). This object could be a key chain, fridge magnet, or picture
frame. Ask students to create a three-dimensional drawing of the keepsake and calculate its
surface area to determine the amount of material that will be needed to manufacture it.

3. a) The area of a trapezoid is the average of the top and bottom edges times the height.

Area =

Area =12 000 cm’

The area of one face of the display case is 12 000 cm?.

b) The case has hexagonal a top and bottom, therefore there are 6 faces.
Total area = 6 x 12 000

A =72 000 cm’.
Convert to metres.
—=72m’

She needs 7.2 m” of glass.

4. a) One face:

3x3=9
There are 6 faces.
6x9=54

The surface area of the crate is 54 ft*.

b) She can cut 2 faces of the crate out of 1 sheet of plywood, so she needs 3 sheets of
plywood.

c) 4 sheets + 1 sheet for the 2 ends = 5 sheets of plywood

She can now get one side face out of one sheet of plywood, but both end pieces out of one
sheet, so she needs 5 sheets of plywood.

For students who determine that the second crate will not need twice the area of plywood,
have them determine by what factor they could multiply each dimension to require twice the
area of plywood.

5. No, this is not a reasonable estimate. The bathroom would be around 8 m x 8 m, or the size
of a small apartment! Possibly, Zyanya did not check the units of the floor plan and assumed
the dimensions were in metres when the plan was actually in feet. A bathroom of

64 ft* (8 ft x 8 ft) is not unreasonable.

6. Calculate the area of each face and add them up.
First calculate the missing dimensions x and y.

y=24-8
y=161n
x=36-38
x=281in
Area of face A4:

A=36x12





A =432 in?

Area of faces B and D:
A=36x8)+ (16 x )
A=416in’

Area of face C:
A=12x16
A4=192in’

Area of face E:
A=28x12
A=336in’

Area of face [
A=12x24

A =288 in’

Total area:

A+B+C+D+E+F
432 +416+416 + 192 + 336 + 288 = 2080
Dirk needs 2080 in” of sheet metal.

Extend Your Thinking

7. Because the roof'is corrugated, the actual surface area is greater than the area covered by
the roof.

To determine the area that he should have used, calculate the length along one corrugation.
Use the Pythagorean theorem to calculate the length, L, of the slope.

L=5

Determine the effective length, Le, of each 6-inch corrugation.
Le=2X%X5

Le=101n

Each 6-inch corrugation is “stretched out” to 10 inches.
Calculate the number of corrugations, N, in the 25-foot length.

N=—

N =50 corrugations

Calculate the total effective length of the roof.

Length = 50 corrugations x 10 inches per corrugation

Length = 500 inches

500 inches = 41 feet 8 inches

Now calculate the actual area that Wolfgang should have used in the area calculation.
Area =20 x 41.67

Area = 833.4 ft’

The area to be painted is 66% larger than the area covered by the roof.
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