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A relationship is a pattern formed by two sets of numbers.

There are many different ways to communicate a relationship:

* |n words

» Using an algebraic expression
* Using a table of values

* Graphing

We call a relationship a linear relation if the set of points lie in a straight
line, and if the consecutive values in a table of values always change by

the same amount. 7 Afrr. makivg e eble.
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1. For each of the following statements, write a mathematlcal expression:

Practice:

a. Double the length, increased by 2
b. 4 less than a number

c. Candies shared equally among 5 students
d. A gain of 10 points from yesterday

e. 3 times as many seeds
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2. The cost to rent a banquet hall is $50, plus $2 per person.

a. Complete a table of values for this data:

# guests

0

10

20

30

40

50

cost ($)

b. Use an expression to show the relationship:

c. Create a graph.

d. Is the relationship linear? Explain how you know.




3. The regular hexagons in the diagrams are made from toothpicks.

DL

a. Draw the next two diagrams.

b. Express the pattern in words
c. Use an expression to show the pattern

d. Complete a table of values




4. Express each of the following mathematical expressions in words.

a. x+17

b. 25 - x

c. 2(x+2)

d. y+3y

e. 20n
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KEY WORDS: -relationship -table of values -expression

‘linear relation -variable formula
*equation
1. Equipment rentals at a ski shop require a one-time fee of $65 plus an

additional daily charge of $20. The cost is represented by the linear
relation , where c is the total cost and # is the number of days.

a) Complete the table of values for up to five days of rentals.

Number of Days, n Cost, ¢
(&)
1
3
145
5 165

b) Graph the ordered pairs.




The cost of a TV repair is $25/h plus a house-call fee of $65.
a) Complete the table of values for up to five hours work.

‘Number of Hours, n | “Total Cost, c
e e [£))

b)  If a repair takes two hours, what will the total cost be?

a)  Follow the pattern to complete the table of values below.

Term, ¢ 1 2 3 4 5 6 7 8
Value,v 6 12 18 24

b) Is this a linear relation? Explain how you know.

10



4. Ryan lives near a golf course. As his summer job, he decides to sell
packages of golf balls.
a) Complete this table of values.

Number of Golf | -~ Number of
Balls, g Packages, p
3 ]
6 2
3
12
3

b) Write a linear relation to describe the pattern in this table.
¢) Describe the relationship in words.
d) Graph the values from the table.




5. This graph shows Salma'’s earnings from babysitting:

Salma's Babysitting Earnings

60 et e
/58 } -
g | o ¥
T 40 S o
e s ; o i
ﬁ 30 : T :‘, A& : B ’. : ; 1';“;'3‘ B
= :
3 20

10 %

o o s B TS B TR S DL 5508 TS 150 A S
0 2 4 6 8
Hours Worked

a. Write an expression to show the relationship of Salma'’s earnings.

b. If Salma works for 9 hours, how much money will she make?

c. If Salma earns $40.50, for how long has she worked?



6. Samantha sells her homemade knitted toques at the local flea market.
She makes $10 for every toque that she sells. She pays $60 to rent a
table at the market.

a. Write an expression to show how much money Samantha makes
after a day at the flea market.

b. If Samantha sells 5 toques, how much money will she make?

7. Graph these linear relations on the same grid. Use a different colour for
each relation. Graph 5 points for each relation.

a. 3n+2

b. 3n—-1
c. 3n
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GRADE 8 MATH - LINEAR EQUATIONS
elinear equation evariable

KEY WORDS. -equation
sconstant  edistributive property

*numerical coefficient

Todd is solving the equation ¢ + 14 = 28. What is wrong with his solution?

1
To Solwe gations s
t+14 =28
- You wanT 7O ke SVRE The
1+14-28 =28 +28 . : o
Vapeizble ends v L/J ,T:‘;&b on
s Side o The @q\/ﬂﬂ /"é»/\.
eer The

- To do That, Yo myp=T /267
. o, ,ga;zor) o/f }7@9(/2)2_ yc)t)

0,0/05'76 t
7 Yo A O
%‘7’ y=3 é oPPps»'E) Sum“aﬁ\j

Mul'h'fb ;Cj

Solve the equation. Verify your answer.
o Whatever yoo ofo O ore sl ,

2
2x +3.5=11.3
: , Voo MUST do on The orhee
I g7 Pidk g the 25 l_
X+ 3.8 ~%F = .§- 3.5 Side

(thic eliminates 3.s5) ., SO

i %Zuo>(> 0O musT vl J{‘j 2 - Y s = =3

3. Using tiles to model the equation 3x + 2 = 11. /—’-A"X_ v

oz

4. A rectangular garden has a length of 24 m and a perimeter of 92 m. Write
and solve an equation to determine the width, w. Verify your solution.



5. If the perimeter of a square is known, the formula for the side length, s, is
p If the perimeter of a square field is 12 km, what is the length of one
- side of the field? Verify your solution.

=D
5

6. Solve using symbols .

i Solve using symbols. 5(x -1)=35

8. Model and solve with tiles. i —1 =18
2
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Lesson 7. 1
Choosing an Appropriate Graph
May 2

Curriculum Focus: Identify the advantages and disadvantages o
different types of graphs.

Get Started:
Name as many graph types as you can...

bor circle , pictograph, line, louble i

1. Why might so n‘JPone use a circle graph‘)

shows TERCENT

2. Why might someone use a bar graph?

shows CoMPaR lSOl\\

3. Why might someone use a line graph?

shws CHOGE DVERTIME

4. Why might someone use a pnc‘rogmph ms‘read of a bar graph"

-k vasw\l(\{ Qﬁ(““h_? easm[c-ea \1 all.

Investigate:
Look at the graphs found on p. 382,

1. What kind of graph is Graph A?
h

2. What does 6Gra h A represent?

CDMM‘SOk skalebsard sales
3. What kind of graph is Graph B?

Line
4. What does Graph B represe T’)
CHANGE. in  Skakbomd sales DVER TME
5. What kind of graph is Graph C?
Crrcle GP&PL\
6. What does aph C represent?
& skakebeard sales

7. Which 2 monfhs ad the greatest skateboard sales? What graph

did you use? "June :Rl\,
/
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Connect:
Line Graphs

Line graphs display change over time.

Advantages:

. easy to draw and to read

. best shows data gathered over time

. can be used to estimate data between data points.

*Can be used b make predichons

Dow Jones Industrial Average from 1985 to 2005

I\ 7
Vi

Dan
6030 8300 10000
| 3

4000

2000
1
\
{

1883 1330 1295 2600 2005

Vear

Connect:
Double Bar Graphs

Double Bar graphs display twe sets of data that can be compared,

Characteristics:

. easy to draw and to read

. can be used to directly compare two sets of data

- can be used to show discrete data. (Data that can be counted.)
- may be difficult to read accurately depending on the scale.

\(bk Can CO\A'\"

_Penp le .l'\




2. Not showing the complete scale of data can exaggerate or subdue the impression of
the data.

ie. These 2 graphs show the number of students getting an average mark of 80 or higher in
each grade at Glenwood Middle School. Which suggest an exaggerated difference in the
resulting marks? (Notice the vertical axis is not complete.)

Graph A Graph B
4} N
90 = 7 Gr7
80 7 76
2 Seb Cr8 275
£ 70 g
-g 60 2 74
§ 50 ?6 73
2 30 27 Grs
g 20 g 70
o 68

N




Connect:
Circle Graphs

Circle graphs display percent,

Characteristics:

- show parts of a whole

- size of the sectors can be used to compare responses

. doesn’t show the number of people involved in the survey:
-~ difficalt to draw accurately

Pie Preferences

Cherry
23%

Pumpkin
30%

Pecan

8%
Cocunut _ : Apple
Cream 3% 36%%
Connect:
Pictographs

Pictographs display comparisons through pictures.

Characteristics:

- the lengths of the rows of symbols give immediate
comparison of responses

- the graph is visually appealing

- they could bedifficulttodraw; a lot of different symbols

Sports Played by 3™ Graders

sebal | @D B & @
football . ‘ .

eceecee
hockey 1!__

basketball |

Key e- 10 students

soccer

May 05, 2014
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Examples:

1. Three students surveyed grade 8 students in their school. They
asked, "How many times did you use the vending machine last week: 0
times, 1-3 times, 4-9 times, or 10 or more times?"

Amrit displayed the results on a circle graph.
Fred used a bar graph.

Stella used a pictograph.

Look at the graphs on page 384.

a) What are the strengths and limitations of each graph?

Circle - Visually a pealling {*oseac( ghous *f,
= docsv\ 2 Eou dig )@53
B‘U‘ = -(GS'-'\ react 4 make shou Cora onSdn

bﬁ"”‘z‘“ Q'ts‘ﬁ: Rad " Hwa\\\t cznmd " - T Tive CCMSuM:Mj Y
b) hic

k
graph is approprnate" Justify your answer. i
“Rar - shov (Q"T‘“'\SO"\ 4 asy o make .

Examples:

2. The table shows the favorite types of video games of the grade 8
students at GHP.

Type  Number of Students

Action 15
Role Playing 10
Arcade 4
Strategy 7
Simulation 11
Other 3

Graph these data. Justify your choice of graph.
What are the advantages and disadvantages of the graph you drew?

M\l&n“lags g xlS«d‘Ja'\"kﬁeS L

‘f"sl("b Ay Scale on \twﬁ'\s is o little
easy 4o tead unclea

SL‘NS C-\\sa-cte C\Q(_C\




Pictograph
8A Class — Favorite Pet Choice

Lizard
Fish
s e S
/ _'// / /"’// / ST
Frog e R ©fe
Spider 1 1
Snake

[ Each picture represents one student’s vote. |

Computer Generated Graphs : To leam to quickly how to create computer generated graphs
try using the “Microsoft Excel” spreadsheet. Make a table on the spreadsheet with the
desired categories and data, then drag the mouse across and highlight the cells of the
table created. Click on the “Chart Wizard” button in the top tool bar, which looks like
a small bar graph. Then follow the suggested procedure but do not be afraid to
experiment with the settings to find out the various options.

(Also refer to Textbook — Math Sense 8 , published by Pearsons, 2008, page 391.)
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KEY WORDS: -iffdépendent events -favorable outcome

ou7csmes

*probability *simulations

Draw a table to show all of the possible outcomes when a card is drawn and

the die is tossed. What are the chances of randomly rolling a 2 and drawing
the 2 of clubs?

These Two EVENS [Azg

! WDEAEN DENT Meeerocs, /00
MusT MULT/'}O 7

J
i i Chance OF e
?Dﬁg:;i'\)o[{:& 2 & 2 0f S )Z)’/i‘)y B D (o
or Ao
s (% G
er
e
g Y



Two six-sided dice are rolled. What is the probability of rolling two
numbers that have a sum of five?

Scott’s sock drawer contains one pair of green socks, four pairs of white
socks, and two pairs of black socks. His shirt drawer contains three white T-
shirts, two blue T-shirts, and one green T-shirt. What is the probability of
pulling out a pair of white socks and a white T-shirt?



Probability Tree Diagrams /

Calculating probabilities can be hard, sometimes we add them, sometimes we
multiply them, and often it is hard to figure out what to do ... tree diagrams
to the rescue!

Here is a tree diagram for the toss of a coin:

4 HEQ/OuTwne,
i %ﬁogneiuy
0.5 —7all.

(vennia
There are two "branches" (Heads and Tails)
¢ The probability of each branch is written on the

branch
e The outcome is written at the end of the branch

We can extend the tree diagram to two tosses of a coin:

0.5 HeaD HEAO) HEAD
V Hewdl S el Heap | AL \
i e 0-2 5 HEAD Al HesD
0.5 > AL =7 4
0.3 1ail TaiL, TAIL

/______,____,—-—\
oJTcoHe £

How do we calculate the overall probabilities?

« We multiply probabilities along the branches



« We add probabilities down columns

Heap | HeaD ~--—-20-5, 0.5 ; 0.25)
JHeAD TRl —rmime =208 0.5 4 L2 B
J
SRl , MEMs ..ol 00505 O
kTR o e R O
)
v
AbD
b.26% p.25 4+ 0.25 +02S = 1

Now we can see such things as:

» The probability of "Head, Head" is 0.5x0.5 = 0.25
« All probabilities add to 1.0 (which is always a good check)

» The probability of getting at least one Head from two tosses is
0.25+0.25+0.25 = 0.75

e ... and more

That was a simple example using independent events (each toss of a coin is
independent of the previous toss), but tree diagrams are really wonderful for
figuring out dependent events (where an event depends on what happens in
the previous event) like this example:




Example: Soccer Game

You are off to soccer, and love being the Goalkeeper, but that depends who is
the Coach today:

« with Coach Sam the probability of being Goalkeeper is 0.5
o« with Coach Alex the probability of being Goalkeeper is 0.3

Sam is Coach more often ... about 6 out of every 10 games (a probability
of 0.6).

So, what is the probability you will be a Goalkeeper today?

Let's build the tree diagram. First we show the two possible coaches: Sam or

Alex:
-l
m ALEX

SAM

L 4

The probability of getting Sam is 0.6, so the probability of Alex must be 0.4
(together the probability is 1)

Now, if you get Sam, there is 0.5 probability of being Goalie (and 0.5 of not
being Goalie): /)le_s
/ \K I\J "

\ /‘”6)( / yes
o.\" NO



If you get Alex, there is 0.3 probability of being Goalie (and 0.7 not):

(See.  Aboie)

The tree diagram is complete, now let's calculate the overall probabilities. This
is done by multiplying each probability along the "branches" of the tree.

Here is how to do it for the "Sam, Yes" branch:

(When we take the 0.6 chance of Sam being coach and include the 0.5 chance
that Sam will let you be Goalkeeper we end up with an 0.3 chance.)

But we are not done yet! We haven't included Alex as Coach:

V \/e5 —a = Oslsooe - Qoo 2 10 2

—

a4 SA(M 0-5

A 0.4 chance of Alex as Coach, followed by an 0.3 chance gives 0.12.

Now we add the column:
0.3 + 0.12 = 0.42 probability of being a Goalkeeper today

(That is a 42% chance)



Check

One final step: complete the calculations and make sure they add to 1:

oS 0_‘/)( 0.
\% 5.2 _ Yes )es —s

Aex —7
O?) N5 No =3 0.4 < 0. 7 ADD
0.3+0.3+0.12+0.28 =1 \/

Yes, it all adds up.

Conclusion

So there you go, when in doubt draw a tree diagram, multiply along the
branches and add the columns. Make sure all probabilities add to 1 and you are
good to go.
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8.2 Drawing Views of Rotated Obie

An object can be rotated horizontally, which means you are
turning it (either clockwise or counter-clockwise), but the object
still stays right side up. When an object is rotated horizontally,

the axis of rotation is ve’rtical. An el

P gt o€ L
1D L.

An object can be rotated Vertically, which means that you are
turning it either towards or away from you, so the object turns
upside down. When an object is rotated vertically, the axis of

rotation is horizontal. o e
£lionylspi™)

3,
-
&
N
%5

%
2%
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Dg- 44 #3419 9
o

36:) A° couhterC o J10° Clwkiix
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Name Date

C Naster§.28 ) Extra Practice 1

Lesson 8.1: Sketching Views of Objects

1. Sketch the top, front, and side views of each object.
a) b) ©)

2. Sketch the top, front, and side views of each object drawn on isometric dot paper.

a) b) ©)

L e L] TDP View. °

Right Side View

3. Use linking cubes.
Make the letter E.
Sketch the front, top, and side views of your model.

4. Sketch the top, front, and side views of each object at home or in the classroom.

a) a tissue box
b) a CD case
¢) a cereal box

The right to reproduce or modify this page is restricted to purchasing schools.
This page may have been modified from its original. Copyright © 2008 Pearson Education Canada



Name Date

CMaster 827) Extra Practice 2

Lesson 8.2: Drawing Views of Rotated Objects

3

1.  Build this Object.
Rotate the object as describe below, -
then match each view to the front, top,
and side views of the rotated object.
A lettered view can be used more than once.
a) a horizontal rotation of 90° clockwise about
the vertical axis shown
b) ahorizontal rotation of 180° clockwise about the vertical axis shown
¢) avertical rotation of 90° away from you about the horizontal axis shown

° . °
Verticg! Axis of Jotation

y 180° counterclockwise about the
er the rotation compare to those in

2. Suppose the object in question 1 was rotated horizont
vertical axis shown. How would the views of the object
question 1b? Justify your answer.

3. Here is an isometric drawing of an object.

nght Sze View

@ o
[« Axis oi.Ro(a'Jun

The object is rotated horizontally 270° clockwise about the axis shown.
a) Draw the front, top, and side views of the object after the rotation.
b) Describe a different rotation that will have the same views as the ones you drew in part a.

4. Use the object in question 3. -
Suppose the object is rotated 270° counterclockwise.
Will the new views of the object be the same as those drawn in question 3a?
If your answer is yes, explain how you know.
If your answer is no, draw the new views.

The right to reproduce or medify this page is restricted to purchasing schools.
This page may have been modified from its original. Copyright © 2008 Pearson Education Canada
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Qnaster 8.2D Extra Practice 3

Lesson 8.3: Building Objects from Their Views

1. Use linking cubes to build an object for each set of views below.

a)

Top View

Left Side View Front View Right Side View

b)

Top View

Left Side View Front View . Right Side View

The right to reproduce or modify this page is restricted to purchasing schools.
This page may have been modified from its original. Copyright © 2008 Pearson Education Canada
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CMaster 829) Extra Practice 4

Lesson 8.4: Identifying Transformations

1. Start with the shaded shape.
Use transformations to describe how to create ‘Srhapes A, B, C, and D.

2. Use this design.
Match each transformation to a transformation image.

o

a) Rotate Shape A 180° about point P.
b) Translate Shape C 2 units left.

¢) Rotate Shape D 180° about point Q.
d) Translate Shape G 4 units right.

3. Use the design to the right.
Identify each transformation. el
a) Shape D is the image of Shape C. .
b) Shape E is the image of Shape G. . .
¢) Shape C is the image of Shape E.
d) Shape F is the image of Shape C. F
e) Shape A is the image of Shape B. E g

The right to reproduce or modify this page is restricted to purchasing schools.
This page may have been modified from its original. Copyright © 2008 Pearson Education Canada



GR. 8 MATH REVIEW TESSELLATIONS

KEY WORDS  -vertices ‘coordinates ‘reflection
stranslation rotation ‘image
1. Find the new coordinates for each point after the given translation.
Point Translation
a) A(l, 1) 3 units right
b)Y B@G,1) 1 unit down
c) C@4,2) | unit right and 2 units up
2. Describe the transformation that creates the new image AA'B'C'.
{ )!1 i s B
8-
o
s |
= ' ' T
L S e IR NN
A Positive
/eh\?m Les2

h(’)A ﬁv{/“j LJ_'{: ofTive_

Lk—7 n(jq,tha

e



3. A figure has vertices at A(1, 5), B(2, 5), C(2, 4), D( 3,4), E(3, 3), F( 4,3),
G( 4,2), and H(1, 2). Draw the figure on the coordinate grid. Identify the image,
and draw the image of the figure after a reflection along the mirror line. The
mirror line is formed by joining the points (5, 6) and (5, 1).

4. Which capital letters of the alphabet have identical images after a
reflection? Identify each letter and explain how to reflect it to get an
identical image. Also identify the letters that do not reflect.




3. Figure 1 and Figure 2 are transformations of AABC. Identify the type of
transformation for each.

7—)72_5 06 7/24’15\/502’7’74*“0’\)3

Replection: 4 rmirges Image

- 3 R.eéudreo? or the X-axis, onb %e,j
Coordinddes anje/

(2,3) — (=2 ,-3)
- Iy Pefecrd on P Y- axis  only e X
Cooldingtes Char\?,q_,

(4, -8) —s £Y, -=2)

Y ;
/ng’n
,T\%'fzgﬁon= * Abpor The 021'5;(',« rmeans ~/{"‘x

[lAsure chan - ?ﬁﬂﬁan ok T0° or 180°
Wg‘ W) 5 \L Vgt \>
mavasar 'L +he InVeRSe
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Mr. Martinez Grade 9 — P.A.T. Preparation St. Brendan School

Transformations in Geometry

These are Transformations:

Rotation
Turn!
- }
= :Er’ i
s
Axis of rotation €= [
f e Line of Reflection
Reflection |
|
% Flip!
B
Translation Slide!

/f
Remember: An “ordered” pair is a set of coordinates that describe the place of a

point on the Cartesian plane. It is always written as (%, y). For example, if (4, 8)
describes point A, it means that point A is to be found at x=4 and y=8.

ROTATION:

v The figure rotates from a fixed point (called the axis of rotation)
v" The ORIGIN is where the x- and the y- axis meet

v’ The end result of the transformation is a rotated figure

v" You MUST:

* Specify where the fixed point of rotation is (. Example: “about the
origin”; “about x=2, etc.)

* Specify whether the rotation is CLOCKWISE or ANTI-CLOCKWISE.

* Specify how many degrees the figure rotates (Example: 90 degrees

clockwise, etc.)



Mr. Martinez Grade 9 - P.A.T. Preparation St. Brendan School

REFLECTION:
v' Areflection is a “mirror image”
v" The result of this transformation is a flipped image
v" You MUST:
* Specify where the “line of reflection” is. Think of the line of reflection
as where you put the reflecting mirror.
* The distance of a vertex in the original figure to the line of reflection is
EQUAL to the distance between the line of reflection and the same,
corresponding vertex on the reflected figure.

TRANSLATION:
v" To “translate” means to move
v" The resulting transformation looks EXACTLY like the original figure, but
“moved” to a different
v" You can translate:

° Up

* Down
* Right
e Left

v" You MUST specify:

* Whether the translation happens UP (U), DOWN (D), RIGHT (R), or
LEFT (L)

* How many units it is moved
* Examples:

1. “2R” translation means the original shape is moved 2 units to
the right.

2. “3U” means the original shape is moved 3 units up.



