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YearOverview:
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1. Budget 6. Scale Drawings & 11. Travel Project 12. Puzzles & Games
2. Personal Banking Ratios 13. Understanding
3. Interest 7. Area & Volume Statistics
4. Consumer Credit 8. Angles 14. Budgeting Recreation
5. Major Purchases 9. Triangles
10. Slope & Elevation

Topic Overview

There isa lotofmathematicsthatcan help you understand, design, and create
thingsathome. Scale drawingshelp you to design decksand buildings, orread
arc hitecturaldrawings. Ratios not only help you to interpret scale drawings, you
also see them in TVsand computermonitors. This sec tion of the home unit is
designed to help you understand and create scale drawing and understand
the ratios around you.

Qutcomes

Ovedapping Outcomesin Scale Dawingsand Ratios

M21.1 Extend and apply understanding ofthe preservation ofequality by solving
problemsthatinvolve the manipulation and application of formulae within

home, money, recreation, and travelthemes.

Theme Specific Qutcomes

M21.7 Demonstrate and extend understanding of similarity and proportional
reasoning related to scale factors, scale drawing, scale models, surfface area,

and volume.
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Fomulas

Surface Area

Shape, Termms

Formula for AREA

Example

Rectangle

Iength () =long side
Width (W) = short side

A=LxW

0 om

A={4cm)9cm)
A =36 cm?

4 em

Circle

Radius (r) = distance
from centerto edge
Pi (17) = ratio of
cicumference to
diameter, 3.14

A = T11r2

A =T11(12in)2
A =452 in2

Thangle

Base (b) =bottom
Height (h) = distance
from point to o pposite

side (base), at 90°

A=(Mbxh)+2

A=(8cm x5cm) +
A=20cm?2

2
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Volume
Volume
Shape Image Area ofthe Base
’ 8 formula
Height
Rectangular Area = Iengthx
Pris Wid th V= IWH
" A=IW
] Area =Y(base x
ﬁlal)?ii;lar height) V=%bhH
ned™ A=%bh
b Area = pix (radius)?
Cylinder "o =p _ V = m?H
ﬁ Area = 1ir2

Area, Surface Area, and Volume

Youoftenneed to calculate arrasand volumes when you are building,
painting, ordesigning momsin yourhome. These calculationsletyou buy the
right amountofmaterals. Area isthe amountofspace thata flatobjecttakes
up, while the surfface area isthe area ofallofanobject'ssides. The volume of
anobjectishow much space a 3 Dimensionalobjecttakesup.

Che ck Yo ur Skills
Show allyourworkorexplain how you got youranswes.

1. Simplify the following e xp re ssions;

a. 43

2 4
b. 446 +3
c. —2—2X%X3
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d. ((2+ 1)(3))?

2. Solve the following forx;
a. 2x=20

b. 2x+4 =20

c. 2(2x+4) =20

3x—-8

7.1 Area

Area isthe amountofspace a 2-dimensional(flat) objecttakesup. ktis
measured in units?, such asft? orm2. Area is use ful when figuring out how much

e flooring isneeded in a house,
e woodisneeded to covera deck,or

e paintisneeded fora wall

Below are formulae forthe three basic shapeswe willwork with. The se can also

be used to figure out the area of othershapes.

Shape, Terms Formula for AREA Example
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4 em

0 om

Rectangle
A=LxW

Iength () =long side
Wid th (W) = short side
A =(4cm)(9cm)
A =36 cm?2

Circle

Radius (r) = distance
from centerto edge A =112
Pi (17) = ratio of
cicumference to
diameter, 3.14

A =11(12in)?
A =452 in?

Thangle

Base (b) =bottom
Height (h) = distance
from point to o pposite

side (base), at 90°

A=(bxh)+2

A=(8cm x5cm) +2
A=20cm?2

7.1A Practice YourSkills: Are a
Find the area ofthe following shapes:

6cm
4.5 m.

9cm

J 11
LU= GREATER
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6 ft.

1.5¢cm

8 ft.

7.1BPractice YourSkills: Area

1. Draw and labela rectangle thathasanarea of30 cm?2.
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2. Whatisthe length ofa rectangle whose area is24 m2 and whose width is 4
m?

3. Draw and labela triangle thathasan area of20 cm2.

4. Whatisthe heightofa triangle whose area is44 in2 and whose heightis 11 in?
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5. Whatisthe rmadiusofa circle whose area is 28.26 m2?
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7.2 Surface Area

Surface area isthe totalarea ofallthe facesofa 3-dimensionalobject. ktis
measured in units?. Sometimes, we only need to calculate some ofthe facesin
orderto buid orcreate
something. Forinstance, if you
are going to putstucco onto
yourshed, you do notneed to
calculate the ceiling orfloorin
orderto know how much stucco
to buy.

We use netsto help us visualize
allfacesofanobject. Anetisa

2-dimensionalpattem thatcan
be used to create a 3-
dimensionalobject. Netscan

help usleam how to calculate
surface areasofobjects.
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A. Rectangular Prism

Where have you seen shapesthatlooklike a rectangularprism? Inokarmund -
can you id e ntify some ?

The boxesamund usare rectangular
prisms. Because they stacknicely
together, rectangularprisms are
often used in food packaging.
Iookatyourcupboards—each
cupboard isitsown rectangular
prism!

The shape getsitsname because
the sidesare parallel, and itsends
are shaped like a rectangle.

Have youeveropened up a boxand made it flat? Thisis what a netis. Iooking
atthe netofa rectangularprism, we can see the partsthat give thisshape its
name.

Parallel
edgesgive

«—— thisshape
the name

¢ . >

prism’.

The two end facesare rectangles, giving
this shape the name ‘rectangular.

ll
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Build it: Re ¢c tangular Prism

1. Inokatthe following net. Which facesare identical? You wil notice that
there are 3 pairsofidenticalfaces. These have been coloured so thatyoucan

see them.
=
= A gA
= =
Height Length Height

2. Cutoutthe netgiven. You willreferto it in the nextsection aswell.
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7.2A Practice YourSkills: Calculating Surfface Area ofa RectangularPrism
1. Calculate the area ofeach face ofthe rectangularprism you cutout.

Iuckily, because each pairofsidesisidentical, you only need to calculate
the area ofone A,one B,and one C. Thenyoucan double each one to
find the totalarea.

e Measure eachside to the closest 0.1 cm.

¢ Round the calculated area ofeach face to the closest 0.1 cm2.

Side Me asureme nts Calculation AnswerforArea

Face A:
(H)He ig ht:

(W)Wid th:

Face B:
(DIength:

(H)He ig ht:

Face C:
(DIength:

(W)Wid th:

2. Calculate the totalsurface area ofthe object. The unitsofsurface area
are cm?2,

Surface Area =2xFace A+ 2xFace B+ 2xFace C
Surface Area =2x(HxW) +2x(LxH) + 2x(Lx W)

3. Fold yournetand tape ittogetherto create a 3 Dimensionalrectangular
prism. Save thisobjectfora laterac tivity.
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Sometimes, the measurementsfora rectangularprism are given to you and you
need to visualize the netforthisobjectand calculate its Surface Area.

2 cm

&
52

9 cm

A rectangularprsm is shown above. Whatisits sufface area?
Fist record the length, width, and height.

o Iength(D=9cm
e Width (W)=4cm
e Height(H =2cm

The n visualize the netforthisrectangularprsm.

9cm

4 cm

2cm \

Notice thatthere are 3 pairsofidenticalfacesin yournet, giving you the
formula:

Surface Area =2x (HxW)+2x (LxH) + 2 x (Lx W)
Surface Area =22cmx4cm)+2(9cmx2cm) +2(9cm x4 cm)
Surface Area = 2(8 cm?2) + 2(18 cm?2) + 2(36 c m?2)

Surface Area =16 cm?2 + 36 cm?2 + 72 ¢ m?2
Surface Area = 124 ¢ m?2
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7.2A Practice YourSkills: Sufface Area of RectangularPrisms
1. Calculate the area forthe follbwing rectangularprism.

4cm P R e

-G cm-

Calculate the sufface area fora rectangularprism with the following
d im e nsio ns:

o length-4.5cm
o Width-23cm
o Height-6.1cm
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B. Tiiangular Prism

THangularprismsare notascommon in packaging as
rectangularprsms, but they are found around

ourhomes and busine sses.

This shape getsitsname because the sidesare parallel, and itsendsare shaped
like tiangles. Iooking atthe netofa tinangularprism, we can see the partsthat

give thisshape itsname.

The twoend foces are
thaped ke triongies, ghing
thiz chope the nome

f’ “manguioe’

/ ; b
‘Jr "\\\“ Paraliel edges
give thisshope

the mame
‘prism.
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Build it: THangular Prism

1. Iookatthe following net. Which faces are identic al? Id e ntify the sides
thatare identicaland fillthem in with the same colour. fthere are sides
thatare notlike any other, colourthem different c olours.

2. Cutoutthe netgiven. You willreferto it in the nextsection as well

carefulto use (h) to show the height of the tiangle and (H)
to show the height of the prism.

]
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7.2BPractice YourSkills: Calculating Sufface Area of ThangularPrisms
1. Calculate the area ofeach face ofthe trangularprism you cut out.

e Measure each side to the closest 0.1 cm.
e Round the calculated area ofeach face to the closest0.1 cm?2.

Base:
Side 2:
Side 3:
He ig ht:
He ig ht:
Side Me asureme nts Calculation AnswerforArea
Face
Face
Face
Face

2. Calculate the total Surface Area ofthe object. The unitsof surface area are
cm2 How many ofeach side are presentin the trangularprism?

Surface Area =

3. Fold yournetand tape ittogetherto create a 3D trnangularprsm. Save this
objectfora laterac tivity.
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Using the Pythagorean Theorem

You might need to use Pythagorean Theorem when solving forheightorside

lengths of the tiangularfacesofa tdangularprsm. You may rememberthis from

aneadiermath course. fnot, here isa quick refresher.

| Leg of Right Triangle ‘

-

C

7
{

.

. opposite the right angle

The hypotenuse is the side

y 7

b
s

( Symbolzf:_or“'
. right angle |

: Leg of Right Triangle 1

J

Pythagorean Theorem

The Pythagorean Theorem describes the relationship between the
lengths of the legs and the hypotenuse of a right triangle.

a’+ b%= ¢

2
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Example: Find the length ofthe unknown side.

4cm

Jcm

a?+b?=c?
Bcm)2+(4cm)2=c?
9cm2+ 16 cm?2=_c?
25 cm?2=c?2

V25cm? =+/c
5¢cm=c “take the square root, vV, don’tdivide by 2

Example: Find the length ofthe unknown side.

10 cm

5cm

a’?+b?=c?
(bcm)2+b2=(10cm)?2
25cm2+b2=100cm?2
b2 ="75cm?2
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Sometimes, we are given information abouta tiangularprism butcannot
measure the height ofthe triangle. Inthatcase, we need to use Pythagorasin
orderto calculate the area ofthe two end faces.

When you see short lines crossing two

/ sidesofa geometrc figure, this
i ! 5 meansthatthe two sidesare

congruent,orequal

Example: Calculate the Sufface Area forthe following object:

&/ N
ks
S em
10 em 5cm fem 15cm
1 8 cm ] =
| 3 B | A
Fistofall, we need to think about the
net forthis trangularprism and
labelthe sidesthatwe know: //

The measurement that we don’t know is the height of the tnangular

face. We can use Pythagorasto calculate it.
a?+b?=c?

o~ (4ecm)2+b2=(5cm)2
| Ny — .._Ea-q"i 16 cm2+ b2=25cm?2
Qﬁ A b2=9cm?
(=g g = M o= Ci
b=3cm
Side Me asureme nts Calculation AnswerforArea
Face A =%xbase xheight
. 2x20 cm?2
2 x triangularends A =% (8cm)(5cm)
40 cm?2
A =20 cm?
Face A =side x Height
2x50cm?2
2xFace A A=5cmx10cm
100 cm?2
A =50cm?
Face A =base x Height
l1xFace B A=8cmx10cm 80 cm?2
A =80 cm?
TtalSurface Area 220 ¢ m?2
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7.2BPractice YourSkills: Pythagomas

1. Find the length ofthe unknown side.

—

2. ind a if b =13 and a = 12.

b
7.2BPractice YourSkills: Sufface Area of THangularPrisms
1. Calculate the surface area forthe following trnangularprsm:

K\\\icn1

4decm \ 5cm

7 cm 7cm

3cm
F

4cm /
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2. Calculate the surface area forthe following trangularprism. (You willneed to
calculate the height ofthe end face triangle.)

25 ft 12 1t

C. Cylinder

Where have you seen shapesthatlooklike cylinders? Iook
armund you. Can you id e ntify some ?

Cylindersare common shapesforpackaging foodsand
beverages,potsand pans, glasses, and decorations. You
canalso see solid cylndersasmagnets, coins, and batteres.
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Unlike the otherprisms, this shape getsits
name from the Greekword that means ‘to v
roll. Fwe were to name itasa prism, what

type would itbe? Perhapsa circularprism,
asitstwo end facesare circles. When you
lookatthe netfora cylinder, youcan v

cleady see those circularfaces.

il
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Build it: Cylinder

1. Iookatthe following net. Which facesare identical? Colourthem the
same colour. Those facesthatare a differentsize coloura differentcolour.

2. Cutoutthe netthatisgiven. You willbe refemng to it in the nextsection as
well

3. ™ find the area ofthe circles, measure the radiusofone of them. The
easiest way to do thisisto measure the diameterand divide itby 2.

Height
<
a0
)
3
il
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7.2C Practice YourSkills: Calculating Surfface Area ofa Cylinder
4. Calculate the area ofeach partofthe cylinderyou cutout.
e Measure eachside to the closest 0.1 cm.
¢ Round the calculated area ofeach face to the closest 0.1 c m2.

Radius —
Height -
Iength —
Side Me asurements Calculation AnswerforArea
Face
Face

5. Calculate the total Surface Area ofthe object. The unitsofsurface area
are cm2. How manyofeach side are present in the c ylinder?

Surface Area =

6. Fold yournetand tape ittogetherto create a 3 Dimensionaltriangular
prism. Save thisobjectfora laterac tivity.
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Sometimes, you are notable to measure the Length ofthe curved face ofa
cylinder. Iuckily, youcan calculate it if you know the radiusofthe circle, as the
curved face ofa cylindergoesallthe way around circle thatisthe top and

bottom:
)

S —

\_/ Length = 2nr

1Y 319

~_

So, the length ofthe curved face ofa cylinderisequalto the Cic umference of
the circularends. norderto calculate the surfface area ofa cylinder, you only
need two measurements —the radius and the height!
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Saskatoon =([LI= GREATER 29

Public L SASKATOON
- Schools CATHOLIC

ScHooLs

\



Book 7: Math 21 Home- Area and Volume
Edited Aprl 2015

52cm

wo gL

u

A cylinderis shown above. Whatisits surface area?
Fist record the radius and height.

e Radius(r) —5.2cm
e Height-7.4cm

The n visualize the net forthis c ylinder.

C ©

The two end faceshave the area:
Area = mr2
Area =1(5.2 cm)2
Area = 84.9 cm?
The length ofthe curved face equalsthe cicumference ofthe end:
Length = 2mr
Length = 2m(5.2 cm)
Iength =32.7cm
The area ofthe curved face hasanarea of:
Area = Iength x Height
Area =32.7cm x7.4cm
Area = 242.0 cm?2
The Tbtal Area ofthe cylinderequalsthe sum ofallofthe face areas:
talArea =2 xAreasofEnds + Area of Curved Face
TtalArea = 2 (84.9 cm?2) + 242.0 c m?2
Total Area = 411.8 cm?2
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7.2C Practice YourSkills: Suface Area of Cylinders

1. Calculate the surface area ofthe following object:

4 cm

————————————)

N
(—

wo9

2. Calculate the surfface area ofthe following bamel:

r=16m

w9¢ =H
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7.3 Volume

Volume isthe amountofspace a 3-dimensionalobjecttakesup. tismeasured
in units?. Volume isusefulwhen deciding how much concrete needsto be
poured to create a foundation fora shed, orhow muchraina bamelcan hold.

Volume and surface area are often confused. An example to help you
understand the difference is when you thinkabout
wrapping a bithday present. The size ofbox you
chose isdetermined by how much will fit inside of
it —willit hold the present? Thisis when you think
aboutits volume. The present hasto fit into the
interiorofthe box. Once you have chosen a box,
then youneed to worry about how much
wrapping paperyouneed to coverit. Now you

are thinking aboutits surfface area.

There are formulae forvarous 3D figures so that we are able to figure outhow
much space eachobjecttakesup. Generally, though, you can thinkof:

Volume ofa prsm = Area of the Base x Height

You have alrady been working with the Area ofthe Base, asitis simply the end
face!

Vo lume
Shape Image Area ofthe Base
p g formula
Height
Rec;:i;lnglular Area =I§r_1g1fvl‘1[xW1dth V = IWH
. . .
'Hm;ﬁ;lar Area = ﬁ(i)?/zseb})ihelght) V = 1 bhH
\,\e'\g\(\\
Cvlnder = Area = pix (radius)? V = mr2H
y ép Areq = mir2
il
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Calculating Volume

When you are calculating the volume ofanobjectthatisshaped like a prism,
youneed to calculate the area ofitsbase and multiply that by its he ight.

Example: Calculating the Volume ofa Bamel

You are given the following bamelto use asa
rain bamelforyourhouse.

e 'The bamel'sheightis 90 cm and its

¢ radiusis 30 cm.

How much waterwilit hold?

Fistofal, youneed to decide whatshape
the two end facesare. Inthiscase, theyare circles. Calculate the area
ofthe end faces:
Area of a Circle = mr2
Area = m(30 cm)2
Area = 2827.4 cm?2

Ne xt, use the generalformula:
Volume = Area of Base x Height
Volume =(2827.4 ¢cm2)(90 cm)
Volume = 254466 ¢ m?

Thismay notbe a usefulunitof volume foryou! Some important
conversion factorsforyou are:

lcm3=1mL

1000 mL= 1L
In thisexample, then:

254466 cm3® x —L 1L

1cm3 1000 mL

= 254.466 L, or254.5 L

So thisrain barmmelwould hold 254.5 Lofrain water.
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7.3 Prac tice YourSkills: Calculating Volume
Find the volume ofthe following objec ts.

—
]_. — ]

h=12om

A =
- | o
" i o
F.- El .f"r
I
. 116 an
]
I
:
- ’ 4
" 4
- /ﬁ cm

9.0em

ll
Saskatoon =([L)= GREATER

Public SASKATOON
” Schools J{L CATHOLIC

ScHooLs

34



Book 7: Math 21 Home- Area and Volume
Edited Aprl 2015

7.4 Composite Figures

Mostobjectsaround usare nota perfectprism. They are usually a mixture of two
ormore objectshapes.Iookatthisdog house,itisa combination ofa trangular
prism and a rectangularprsm:

Sometimes, you need to
know the volume of a
composite figure. Other
times, you need to know the
surface area of the figure.

Fyouneed to know the
volume ofthisdog house to
see if yourdog would fit
inside, you could simply
calculate the volume of
each prsim and add them
together:

talVolume = Volume of RectangularPrism + Volume of Tiangular Prism

Fyouneeded to know how
much paint you need forthis
dog house, the calculation is
notso straight forward. Some
of the surfacesof the
trangularprism and
\ rectangularprsm are not
Sy surffacesofthe dog house to

paint. Can you see which
surfacesyouneed to count

n . . ~
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Calculating Surface Area and Volume for Composite Figures

Whatobjectsare used to create a new object? Sometimesitistwo different

types, and othertimesitisa combination of many objectsthatare the same.

You have decided to putconcrete pillarsatthe frontof yourhouse.
How muchconcrete wilyouneed foreach one? How much paint will
youneed to painteach one? The radiusofthe column is 0.5 ft, and it
is 10 ft tall. The blockson the top and bottom ofthe columnsare 1.5 ft
x 1.5 ftand are each 0.5 ft thic k.
Fistof all, Identify what the question is asking usto calculate.
¢ 'The amountofconcrete isthe volume.
e 'The amountofpaintisthe surface area.
e 'The columnisa composite figure inc luding:
o 2rectangularprsms
o lcylinder
Cylinder Me a sure me nts:
o Radius=0.5ft
o Height=10ft
RectangularPrism Me a sure me nts:
o length=1.5ft
o Width=15ft
o Height=05ft
Calculating Volume:
Volume ofthe cylinder:
Volume = Area ofthe Base x Height
Volume =nr2 x Height of the column
Volume =mn(0.5 ft)2 (10 ft)
Volume = 7.9 ft3
Volume ofeachblock:
Volume = Area ofthe Base x Height
Volume = Iength x Width x Height of the block
Volume = (1.5 ft)(1.5 ft)(0.5 ft)
Volume =1.125 ft3 ~ 1.1 t3
T™talVolume = Volume of Cylinder+ 2 x Volume of Block
TtalVolume = 7.9 ft3 + 2(1.1 ft3)
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Calculating Surface Area:

Visualize the netsofthe objectsinvolved and decide which faces will
be painted. Rememberthere are two blocks—1 atthe top and 1 at

the bottom!

Calculating Area:

Area ofthe curved face ofthe cylinder:
Area =Ilength x Height

Area = 2nrH

Area = 2m(0.5 ft) (10ft)

Area = 314.2 ft2

Area ofthe sidesofthe blocks:
Area = Ilength x Height
Area =1.5ftx 0.5 ft
Area = 0.75 ftz ~ 0.8 ft2
Area ofthe top ofthe block:
Area = Ilength x Wid th
Area =15ftx1.5ft
Area = 2.25 ftZ2 ~ 2.3 ft2

Area ofthe circe:

Ared = 1r2
Area = m(0.5 ft)2
Area = 0.8 ft2

Surface Area = Curved Face + 8(Block Side) + 2(Block Top) - 2 Circles
TtalSurface Area = 314.2 ft2 + 8(0.8 ft2) + 2(2.3 ft2) — 2(0.8 ft2)
Total Suiface Area = 323.6 ft2
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7.4 Practice Your Skills: Surface Area and Volume of Composite Figures
Find the surface area AND volume ofthe following composite figures:

1.
4cml

& cm
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2. Below are the dimensions for the stairs of your front porch that
you plan to put in. How much concrete do you need in order
to construct the stairs? Imagine you wanted to paint the stairs.
How much paint would you need to paint each side that's

showing ?
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Student Evalua tion
Insuffic ie nt Developing (D) Growing (G) Proficient (P) Exceptional (B
Evidence (IE)
Stude nt has not Stude nt has rare ly Stude nt has Stude nt has Stude nt has c onsiste ntly
de monstrated the de monstrated the inc onsiste ntly c onsiste ntly de monstrated the c rite na

criteria below.

criteria below.

de monstrated the
criteria below.

de monstrated the
criteria below.

below. In addition they

have shown their

unde rstanding in novel
situations orat a higherlevel
of'thinking than whatis
expected by the critena.

Proficient Ie vel Crite na

M21.1 Extend and apply understanding of the preservation of equality by
solving problems thatinvolve the manipulation and application of
formulae within home, money, recreation, and travel themes.

b.Icandescrbe, using examples, how a given formula isused in a home
se tting .

c.Icancreate, solve, and verify the reasonableness of solutions to
questions that involve a formula.

e.Icansolve questionsthatinvolve the application ofa formula.

M21.7 [FM20.3] Demonstrate and extend understanding of similarity and
proportionalreasoning related to scale factors, scale drawing, scale
models, surfface area, and volume.

h.Icanexplain the effectofa change inscale factoron the area ofa 2-D
shape orthe surfface area orvolume ofa 3-Dobject.

k. Icanpickup a 3-Dobjectand identify, descrbe and sketch top, front,
and side views.

LIcanlbokatnetsof3-Dobjectsto determine if they representa given
objectand explain the reasoning.

m.Ican make modelsof3-Dobjects, given the top, bottom and side
vie ws.

o.Icandescrbe the relationship between the area, the base and the
volume ofa 3-Dobject.

p-Icansolve ‘reallife’ application questionsinvolving the volume and
surface area of prisms, cylindersand related composite figure, for

example, “How much soildo Ineed formy gardenbed?” initiate
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Ieaming Iog

Date

Sta rting Po int

Ending Point

Saskatoon
Public
% Schools

il
=(LLJ= GREATER

SASKATOON
CATHOLIC

ScHooLs

41



