MathLinks 8, pages 176-181
Suggested Timing

80-100 minutes

Materials

e small empty cardboard box

® scissors

e ruler

e scrap paper

Blackline Masters

BLM 5-3 Chapter 5 Warm-Up

BLM 5-11 Section 5.3 Extra Practice
BLM 5-12 Section 5.3 Math Link
Mathematical Processes
Communication (C)

[/] Connections (CN)

[] Mental Mathematics and Estimation (ME)
[/] Problem Solving (PS)

[] Reasoning (R)

[] Technology (T)

[v/] Visualization (V)

Specific Outcomes

S$S2 Draw and construct nets for 3-D objects.
SS3 Determine the surface area of:

e right rectangular prisms

e right triangular prisms

e right cylinders

to solve problems.

Category Question Numbers

Essential (minimum questions | 1-3, 5, 8, Math Link
to cover the outcomes)

Typical 1,2,30r4,50r6,8,10, 12,
Math Link
LExtension/Enrichment 1-3, 5, 10-16, Math Link

Planning Notes

Have students complete the warm-up questions on
BLM 5-3 Chapter 5 Warm-Up to reinforce material
learned in previous sections.

Begin this section by having a discussion about
recycling and why it is important to recycle packaging.
Discuss ways that students could reduce packaging.
Ask students to bring in a small empty cardboard box
to use for the Explore the Math. Collect extra boxes
for students who forget.
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Surface Area of a Prism

Surface Area of a Prism

Focus on. ..

After this lesson,

you will be able to...

I link area to
surface area

| find the surface
area of a right
prism

Mosc products come in some sore of packaging. You can help
conserve energy and natural resources by purchasing products that
» are made using recyeled maerial

* use recycled marenial for packaging

* do not use any packaging

What other ways could you reduce packaging?

Explore the Math:

How can you determine the surface area of a package?

* Emphy cadbiuid oy 1. Choose an empry cardboard box. Curt along edges of the box so it
{cereal box, granala folds to fo s
bouc snack bow, ac) unfolds to form a net.
« scissors Do you need to
* ruler Include the material
* SCrap papes used in the
cwerlapping flaps?
O T Why ar why not?
=)
2. Suppose you want to design an advertisement to place on the ourside
of your box. How can you determine the surface area you have to
work with?

Reflect on Your Findings

3. a) Share your method with several of your classmates, Discuss any
similariries or differences berween the methods,
B Which method do you prefer to use? Justify your response,
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As students work on this investigation, have them

consider the following in groups or individually.

At appropriate times, ask probing questions about

how boxes are made and what surface area involves

as students take apart their boxes and see that the
material for the box includes flaps:

» Now that you have your box taken apart, what does
the material for the box include?

e Show me the parts you couldn’t see when the box
was put together.

* What do you call these parts? (flaps)

* What is the purpose of these flaps?

* Are the flaps part of the surface area? Explain why
or why not.

* If they are not part of the surface area, when and
why would box makers need to know the size of
the flaps? (If students think that flaps are part of the
surface area, have them put the box back together
and ask them to show you the outside or “surface”
of the box. Do they see the flaps now?)



Example 1: Calculate the Surface Area of a Right Rectangular Prism
, : Kn
&) Draw the net of this right rectangular prism. )
What is the surface area of this right
rectangular prism?
Gom H
4 16em |5
4cm 1
10¢om
S - e 1o
b) What is the surface area of the prism? surface area Bem
« the number of square
Solution units needed to cover
a 3-D object " "
2 « tioe sum of the areas of Example 2: Calculate the Surface Area of a Right Triangular
e all the faces of an Prism
. olyject a} Draw the net of this right
em eriangular prism,
b) What is the surface arca?
- 2km
am &
b The right recrangular prism has faces that are three different sizes. L
Ym
front or back top of botiom ends :
e - Solution
[ 4om 4cm
Gom
10em 6om . a)
0 e0Q0)
A=lxuw A=lxw A=lxw
A=10x¢ A=10%4 A=6x4d
A=60 A =40 A=124 9m
The arca of the front The area of the top The area of each W
: raw a Diagram
or hack is 60 cm’, or hattom is 40 cm?, end is 24 em?, “’ Am,
) ) T 16m
The surface area is the sum of the areas of all the faces. | Strategies _ :
o pes What other strategies s :
The frone and back The top and botrom The two ends have | Strategies _ it o ey b} The bases of the prism are equilateral triangles,
have the same area: 2 the same arca: How else could you The sides of the prism are recrangles.
A=60x2 A=24=x2 calculate the surface rectangls
f
A=120 A=48 o
im
Surface area = (area of front and back) + (area of top and battom) * literacy  Link om e
+ (area of ends) ' An equilatera triangle
= 120 4+ 80 + 4% You could add the areas you caleulated W9 E hias three equal sides
= 248 first. H+M=1 and three equal
E 5 thi mr &% thee area of cne other angles. Equal sides
The surface area of the right rectangular prism " Dt HURRY S ot AT SHORY N A=39
% = b \.‘ e e ng AT two, 134 3 3 = 248 diagraeis by placing The area of one The area of one
is 248 cm’, tick marks on them, S . e X
rectangle is 27 m?, rriangle is 3.9 m”,
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* When would box makers need to know the surface ¢ How do they differ?
area of a box? (Look for suggestions such as the Which is the most creative?
amount of space for advertising, the amount of ink Which is the most efficient?
needed to colour the box, the amount of wrapper Which will likely work with the greatest variety
needed if the box is to have a paper cover, the space of prisms?
for a bar code, etc. Connect what students are doing
in the Explore to this purpose.)

Method 2 Have students complete the exploration
individually, and share the strategy they used with a

Method 1 Have students work on the exploration small group, and then the class. Again, discuss and
in pairs or small groups. Have students carefully post the different strategies. Use similar discussion
dismantle their empty cardboard box to show the questions to those in Method 1.

net plus the flaps. After groups have discussed their

methods for finding the surface area with each other, Example 1

have pairs or groups present and post their different ~ Before considering Example 1, have students review

strategies for the class. Ask: the different strategies they developed in the Explore.

* Did you get the same surface area? Explain why or  Challenge them to review the strategy used in
why not. (Since students worked on different boxes,  Example 1 and suggest a more efficient method for
most will hkely have different surface areas. Discuss ca]cu]ating the answer. Have them solve the prob]em
how it is not the value of the surface area that is using this more efficient strategy, then discuss what
important, but how they determined the value. This other strategies could be used.
will lead to a discussion of the strategies they used.)

* Explain the strategy you used and how it worked.

* (to other members of the class) Does this strategy
determine the surface area of a box? Justify your
thinking.

* How might you modify this strategy?

(after discussion of several strategies) How are the

strategies similar?

Ask students to use a personal strategy to solve the
Show You Know.

Example 2

Rectangular prisms were used in the Explore and
Example 1. Challenge students to identify the prism
they see in Example 2 and explain how that type
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This right triangular prism has five faces.
There are three rectangles of the same size and two trangles

of the

e size.

Surface area = (3 x area of rectangle) + (2 x area of triangle)
={3Ix27) 4 (2% 38

Bl + 7.8
=888

The surface area of the right triangular prism is 88.8 m?,

Find the surface area of this

triangular prism.
95 m

1 R
Rey Ideas
= Surface area is the sum of the areas of all the faces of a 3-D object.
Al
AB A2 A5
A3
A
Surface Area = A1 + AZ + A3 + M + A5 + AB,

where A1 represents the area of rectangie 1, A2
represents the area of rectangle 2. et

1. Write a set of guidelines that you could use to find the surface arca
of a prism. Share your guidelines with a classmare.

2. A right rectangular prism has six faces. Why might you have to

find the area of only three of the faces to be able to find the surface
area? Use pictures and words ro explain your thinking.

5.3 Surfce Area of s Prism s MHR 179

of prism might affect any calculation of surface
area. Discuss their suggestions for modifying any
strategies developed during the Explore.

Challenge students to read the example and identify a
more efficient way to find the total surface area. Would
this strategy work with all right triangular prisms?

You may wish to discuss how the strategies students

use may change for each of the following scenarios:

* They have a triangular prism with a right triangle
for the face and know the length of the two sides
but not the hypotenuse.

* They have a triangular prism with a scalene triangle
for the face.

Have them solve the Show You Know using both an
efficient strategy and a less efficient strategy of their
choice. Which strategy do they prefer? Why?

Literacy Link Refer students to the Literacy Link on
page 178 that explains the term equilateral triangle.

232 MHR « MathLinks 8: Teacher’s Resource

Meeting Student Needs

» Before beginning this section, reactivate students’
skills in finding the area of squares, rectangles,
and triangles.

 Students may need to calculate the area of each
face instead of doubling or adding it twice.

* Create a poster for the classroom showing the nets
of a rectangular prism and a triangular prism. For
each net, write the steps for finding the surface area.

ELL

 Ensure that students understand the following
vocabulary: packaging, conserve energy, natural
resources, purchasing, unfold, dimensions,
equilateral, and set of guidelines.

¢ Orally explain the meaning of #5 to ensure
understanding.

Common Errors

 Students may forget to include the area of one or
more faces in the total.

R, Remind students that surface area means the rotal
of the areas of all the faces. Have them review
the strategy they are using and make sure that it
identifies all surfaces of the prism.

* Students may assume that all triangular prisms have
an equilateral triangle as their base.

R, Remind them not to make this assumption.
* Some students may use incorrect area formulas.

R, Ensure students use the correct area formulas.

Answers

Explore the Math

2. Answers may vary. Example: Find the sum of the areas of the six
faces. Consider a cardboard box with length 20 cm, width 10 cm,
and height 4 cm. There are two faces, each measuring 20 cm by 10 cm,
with an area of 200 cm?. There are another two faces, each measuring
20 cm by 4 ¢m, with an area of 80 cm?. The two remaining faces,
each measuring 10 cm by 4 cm, have an area of 40 cm?.

3. a) Methods may vary. Example: Find the sum of the areas of the

six faces.

b) Answers may vary. Look for a method and a justification. Example:
Since there are three pairs of equal faces, add the areas of the
three different faces, and double the sum to find the total area.
This is an efficient method to determine the total surface area.

Show You Know: Example 1
400 cm?

Show You Know: Example 2
96.8 cm?



Assessment

Assessment as Learning

Supporting Learning

Reflect on Your Findings

Listen as students discuss what they
discovered during the Explore the
Math. Try to have students generalize
a conclusion from their findings. These
questions are intended to help students
discover that the sum of the areas of
each face equals the surface area, and
identify a strategy to find surface area.

each other.

Example 1
Have students do the Show You Know
related to Example 1.

* Students may benefit from working through an example using a 3-D object that you cut apart
and manipulate. Alternatively, consider pairing students so they can explain their thinking to

» Some students may benefit from the class discussion for #3b) to help them understand how to
calculate total area of a prism.

Assessment for Learning

* Encourage students to verbalize their thinking.

* You may wish to have students work with a partner.

* Encourage students to show all their work, so you can identify any mistakes.

« If students need additional practice, have them measure any rectangular prism in the
classroom (e.g., the top of a desk) and calculate its surface area.

Example 2
Have students do the Show You Know
related to Example 2.

find it more confusing.

* Encourage students to verbalize their thinking.

* You may wish to have students work with a partner.

* Notice that this is an isosceles triangle, which is different than the triangle shown in the example.
* Drawing a net and labelling the dimensions may benefit some students, while others may

» Having students identify each different shape and its measurements may make it easier for
them to calculate the area of each face separately and then add the area of all the faces together.

* Encourage students to check their answers with a classmate to help clarify their understanding
or catch anything that is missing.

This right triangular prism has five faces.
There are three rectangles of the same size and two triangles
of the same size.
Surface area = (3 x area of rectangle) + (2 x area of riangle)
=(3x27)+(2x39N
=81+78
=888
The surface area of the right rriangular prism is 88.8 m%,

Show You Know)

Find the surface area of this

triangular prism.
= B 99 om

* Surface area is the sum of the areas of all the faces of a 3-D object.

Al
j 5 oo s

o

e

Surface Area = Al + A2+ A3 + A + A5 + AB,
where Al represents the area of rectangle 1, A2
represents the aea of rectangle 2. etc.

Communicate the Ideas

1. Write a set of guidelines that you could use to find the surface area
of a prism, Share your guidelines with a classmare.

2. A right rectangular prism has six faces. Why might you have to

find the area of only three of the faces to be able to find the surface
arca? Use pictures and words to explain your thinking.
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Have students relate the Key Ideas to the Communicate
the Ideas by having them examine the guidelines in
the Key Ideas before writing the set of guidelines
for #2. In addition, you may wish to have students
rewrite the Key Ideas in their own words and include
a worked example of their own.

Communicate the Ideas

These questions give students an opportunity to
explain their understanding of how to calculate
surface area of prisms.

Meeting Student Needs

* Some students may benefit from group discussions
prior to writing down their own ideas.

ELL

* Give students a simple model of a set of guidelines.
An example of such a model set might be “Come
into class after recess. You must come in quietly.
Put away jackets and be seated. Have a pen, your
notebook, and your student resource, and sit quietly.”
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* For #1, you may wish to allow students to write the
set of guidelines in their first language. This offers
students the opportunity to activate their knowledge
using familiar language. After doing so, it may be
easier for students to ask for the missing vocabulary
to express their thinking in English.

* For #2, encourage students to use visuals to
illustrate their thinking and then use the visuals to
explain their thinking orally.

Answers

Communicate the Ideas

1. Answers may vary. Example:
* Draw a net for the prism.
* Find the area of each face.
* Find the sum of the areas of all the faces.

2. Answers may vary. Example:
In a right rectangular prism,
the opposite faces are the 12 6

24

Assessment

Assessment as Learning

same. When you know the
total area of the three faces

of different sizes, you can

8

double the result to find the

surface area of the prism. The net of this rectangular prism shows that
the sum of the three faces on the left is 44 square units. The surface
area of the prism is double that of 44 square units, or 88 square units.

Supporting Learning

Communicate the Ideas

\

Have all students complete #1 and #2.

* Encourage students to share their ideas orally before recording them.

* Encourage students to draw a sketch for #2.

Check Your Understanding

For help with #3 and #4, refer to Example 1 on

4. Find the surface area
of this CD case.

to the nearest tenth of a square metre.

&. Cheese is sometimes packaged in a
triangular box. How much cardboard
would you need to cover this piece of
cheese if you do not include overlapping?
Caleulate your answer to the nearest renth

41 am
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7. Given the area of each face of a right

rectangular prism, what is the surface area?

8. Paco builds a glass greenhouse.

needed 1o make the cover of this extbook
if there is no overlap? Give your answer to
the nearest square millimetre,

10, Jay wants to make a bike ramp. He draws

the following skerch. What is the surface
area of the ramp?

11. Dallas wants to paint three cubes. The
cubes measure 1m x 1m % 1m,

respectively, What total surface area will
Dallas paint if he decides not ro paint the

12. Tadika has a gift o wrap. Both of these
containers will hold her gifr, Which
container would allow her to use the
least amount of wrapping paper? Explain
your choice,

1% A square cake pan measures 30 cm on
cach side and is § cm deep. Cody wants
1o coart the inside of the pan with non-
stick oil. If a single can of non-stick oil
covers an area of 400 000 cm?, how
many pans can be coared with a single
can?

Imx2mx2mand3imx3Imx3im,

14, Fthan is hosting games night this weekend.
He bought ten packages of playing cards.
Each package measures 9 cm % 6.5 cm x
1.7 em. He wants to build a container to
hold all ten packages of cards,

page 177, front s side bortoms of the 'h“"__c bes? a) What are the minimum inside
” 3 d dimensions of the container?
% Find ”Fr;u.rril:; s bl Is there more than one kind of
et o o L= ) coatngs thae would wod3 DA
ang s 1B5cm

the nearest tenth of a

square centimetre. Sam
135om

diagrams to help explain your answer.

15. a) If the edge length of a cube is doubled,
find the ratio of the old surface area to
the new surface area,

bl What happens if the edge length of
a cube is tripled? Is there a pattern?

Tem
Vem b/ 16, Shelby wanrs
Iadem o paint the
; .
Forhelp with #5 to #7, refer to Example 2 on "’j‘l‘_” _’“‘:_. P m{ﬁ P
pages 178-179, » cei m,..:.l. | /5_5.“
t #) How many glass faces does the e fecsnguiar T
5. Caleulare the greenhause have? Somi~d g room.
surface area of %
R g b) How much glass does Paco need b Sem Type of Paint | Size of Paint Can I Cost
this ramp in the 5 bipy? Wem 1em -

i ? 24.95
shape of a right Wall paint 3 el
triangular prism, What is ol ek f material m L
Give your answer 9. What is the minimum amount of material Ceiling paint 4L | s32.95 |

One litre of paint covers 9.5 m',

a) What is the least amount of paint Shelby
can buy to paint the room (subtract 5 m?*
for the door and windows)?

b How much will the paint cost,
including the amount of tax charged
in your region?

of a square centimetre, 0Im_g iim . X
S ol i D N The tick marks on 2 | im MATH LINE
Koo Bl el the two sides of
the triangie oy
3om Indicate that these i mﬁﬂmmuﬂmMmmmlanmunkmmlmmmm
sicles are equal. ¥ d th d the roof g
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Practise

You may need to help students recall how to round

to the tenth and hundredth decimal place prior to
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assigning questions. There are only three Practise
questions because each one asks students to find
the surface area, which involves many calculations.
You may wish to have students do #3 or #4, and #5
so that they practise calculating surface area of both
rectangular and triangular prisms.




Apply

The Apply questions require students to find surface
area. For #7, students work with the area of each
face, but have to consider how many faces there are.

Math Link

The Math Link provides an opportunity for
students to calculate surface area of a prism. It

' S . requires students to use the building they created
Question 8, which is similar to #5, is an example of a in the Math Link on page 175. If students have not

real-world application. It has a progressive approach, completed this earlier Math Link, have them go to

in that students are prompted by the question through page 175 and complete parts a) and b) for the prism,

each step of solving the problem. before doing the calculations for this Math Link.

For #10, you may wish to refer students back to

the two nets they enlarged in #10 on page 175 in Meeting Student Needs

section 5.2. * Have students who have not done the Math Link on

For #12, have students consider the amount of wrapping ~ page 175 work with a partner to complete parts a)

paper used, without considering the amount of waste. and b) for a prism. This will decrease the number
of buildings to choose from when completing the

Extend Wrap It Up!

* For #8, some students may not be familiar with
greenhouses. You may wish to provide a photo of one.
* Provide BLM 5-11 Section 5.3 Extra Practice to

The Extend questions invite students to apply their
knowledge of surface area to solving problems.

Seyeral questions 'in this §ection include. job-related students who would benefit from more practice.
skills. You may wish to discuss how designers, chefs,
and interior decorators use surface area. ELL

* Ensure that students understand the following
terms: bike ramp, wrapping paper, cake pan, and
least amount.

Answers

Math Link

Answers may vary. Example: A miniature hospital building in the shape
of a right rectangular prism that is 30 cm wide, 8 cm deep, and 15 cm tall
would need 1380 cm? of material.

Assessment Supporting Learning

Assessment for Learning

Practise and Apply * Refer students who need help with #3 back to Example 1. They may also find it easier to
Have students do #3, #5, and #8. sketch three of the faces, find the areas of each, and add them together. Ask students how they
Students who can readily answer these could use the work they have done to find the surface area and how they could generalize the
questions can go on to the rest of the process. Have students try #4 before proceeding.

Apply questions. * Provide additional coaching with Example 2 to students who need help with #5.

Math Link « Clarify that the building will have sides and the roof will be covered, as the floor is not on

The Math Link on page 181 is intended the outside, but in the ground.
to help students work toward the chapter | « Encourage students to check each other’s work for errors.
problem wrap-up titled Wrap It Up! on | « BLM 5-12 Section 5.3 Math Link provides scaffolding that will help some students

page 191. complete the Math Link.
Assessment as Learning
Math Learning Log * Students may benefit from a class discussion about the steps they need to take to find the
Have students answer the following surface area of each prism.
question: * Consider recording the steps on chart paper. Then, have students use the notes to identify the

* Explain the similarities and differences | similarities and differences between the two processes.
between the processes of finding the * Encourage students to use the What I Need to Work On section of their chapter Foldable to
surface area of a rectangular prism and | note what they continue to have difficulties with.
a triangular prism.
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