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Unit #1 - Number Sense

Order of Operations:
Brackets

Exponents

Division
Multiplication
Addition

Subtraction

Example — Simplify 3[2% - 4(-5)]+ 10

Remember to watch your negative sign
when dealing with exponents.

(3)2=3x3=9
(32 =(-3)x(-3)=9
~32= -()x@3)= -9

Follow BEDMAS

3[22 - 4(-5)] + 10

B = brackets

If you have work to do inside your brackets you
start there.

If there are multiple steps to do inside the brackets
you must simplify every inside first following
BEDMAS.

Inside the brackets we have:
22 - 4(-5)
B — There are still brackets, but there is no work to
complete inside of them. So, we move on.

E — We have an exponent so we do that next:
= 4 - 4(-5)

"D —-There’s no division. So, we move on.
M — We have a multiplication so we do that next:
= 4- (~-20)
=4+ 20

A —We have an addition so we do that next:
= 24

S -—-There’s no subtraction.
Remember, what we just found was the simplified

work inside the brackets. So now the question
looks like:

=3[24] + 10
E = exponents = 3[24] + 10
None so we move on
D = division = 3[24] + 10
None so we move on
M - multiplication =72+ 10
A - addition = 82

S —subtraction
None so we are done




Unit #2 - Ratios .

Example- If every class has to have 3 girls for every 2 boys, how many girls does a class of 40 boys have to have?

1. Always start by writing your ratio (what you In this case we are comparing; number of girls to
are comparing) in words. the number of boys in a class.
girls:boys OR G:B
2. Write a proportional statement. By replacing
your words with numbers and setting one ratio 3:2=G: 40
equal to what you are trying to solve for.
3. Rewrite your ratios as fractions. Put the left 3_ G
value over the right value in your ratio. 2 40
4. Cross multiply and divide. 3r a6
' 2740
3(40) = 2G
120 = 26
120
> =
60=G
5. Write a concluding statement A class with 40 boys must have 60 girls.]
Unit Rates: Divide by the number that you want to have 1 of.

Example- A case of 24 pops cost $7.20. How much does 1 pop cost?

7.20
24

0.30

= It will cost $0.30 per pop.

Percents:

Always start a percent question by writing/completing this sentence:

of Remember “of” means to multiply in math

Percent Total |
A percent is always out of 100 |
-

|
P
Example - A pair of jeans regularly costs $80 and are on sale for 20% off. What is the sale price of the
' jeans? i :
1
|

Start by calculating your Discount. Then, calculate your Sale Price.

209;8]’80 Sale price = regular price — discount o \

= — x 80 = 80-16 The‘sale price is $64
100 864 ’

= 0.20x 80

$16




UnAit #3 - Polynomials

Like terms have the same variable (letter) and the same exponent.

t
i
1

t
|
!
|

Simplifying Polynomials

Identify like terms

Collect like terms (rearrange them so that they are
side by side)

Combine like terms (add or subtract)

25 105350 29,

=2x- 3x+9x+ 10+ 2

= 8x+ 12

Adding Polynomials

Remove the brackets.
Collect like terms.
Combine (add or subtract) like terms.

(Bx - 10)+ (2x - 4)
@C@w\m D
3x+ 2x-10- 4

=5x - 14

Subtracting Polynomials

Remove the brackets from the first polynomial
Remove the brackets on the second polynorﬁial by
multiplying each term in the second bracket by -1.
(Or just change the sign of every term in the
second polynomial.)

Collect like terms.

@x+ 3)- (5x - 10)
2x+ 3- (5x-_10)
26637 5xk 10

2x~5x+ 3+ 10

e Combine like terms. = -3x+13
Expanding {(Multiplying) Polynomials

e Multiply the term stuck to the left of your bracket ’
with everything inside your bracket. \ :
e Remember numbers times numbers and letters 2(3x-5) |
times letters. =6x-10 !

x(4x + 3)
= 4x% + 3x

IR

-3x(-2x+ 1)

= 6x% - 3x




Chapter #4 - Solving Equations

Key Points:

» Use inverse (opposite) operations

e Reverse BEDMAS

Inverse Operations:
+ -
X 9+

oy

Solving One-Step Equations:

Original Question Read as: Do the opposite Solution
2x = 28 2 times x equals 28 Divide by 2 X = 28
)
x=14
x-3=11 x minus 3 equals 11 Add 3 | x=11+ 3
Pox=14
X_ 4 x divided by 3 equals 4 Times by 3 i x = 4(3)
3 [ tx=12
Solving Multi-Step Equations: !
Original Question Read as: Do the opposite Solution
*You can clean this question | Reverse BEDMAS by doing
120 = 10r?3 up first to make it easier to | addition/subtraction first, 120
solve: followed by 30~ 7
120 = 30r? multiplication/division, then L 4= r?
exponents and lastly L V4=
120 equals 30 times r anything in your bracket. 2=r

squared

So,
Divide by 30 and take the
square root of your answer.

If you are answering a multiple choice question for solving equations you can always use
trial and error by testing each of the possible answers they give you in the quesfion.

|
|
|
|
|
|

!




Chapter #5&6 —Linear Relations 4

Coordinates are always (x, )

Key Points: |
e If your line is going up and to the right your slope will be positive. /| '
(As your x values get bigger your y values also get bigger) / *
|74

e Ifyour line is going down and to the right your slope will be negative.
(As your x values get bigger your y values get smaller)

T

Slope is the same as: Steepness of a line, m, rate of change, speed, rise over run

e Pick two easy to read points on your j TR
line. IR AN

Calculating Slope: e Count how much you rise (up or down) 1 ) -,

From a Graph and run (left or right) to get from one N i D), z}ﬂc W
point to the other point you chose on N ik
your line. E ‘ \§

i a
e Write your answer as: m = = FH s 4 11,77 4 3%
) TUun 3
1 ol ’
- 5
m==3
|
o W b\nﬂ[&"&‘ﬁ [:S
Qo ” y |
+ D </ 0 | 0 ~| |
b2 1 A
e Make sure your points are in order +d & 2 > g* b
Calculating Slope: (smallest x value first) e < 6 3 D> +
From a table of values e Calculate your first differences.
. rise !
e Write your answerasm = — :
run Changeiny=11 .
Changeinx = 2|
changeiny 1
Slope(m) = ————= =
pe (m) g:hange inx 2




How to tell if a relation is

e “Constant Rate”

Froma graph - if

y

/.

linear or non-linear:

means it’s a straight linel

/|

WA CEEAR

Wi O X

[e AR UE-RE SR

e From an equation

o —
y= 34+

Equationof aline:y= mx + b
m is the slope of your line

b is the y-intercept

you have a straight line = linear \ — J , a0 Lnear
¥ Wear
Wneay
¢ rd
(;___,,..-"
. o ..
From a table of values — if he first differences are constant (all equal) = linear
/N X V' ya
R "\ '/Q’ RER 5 -~ ﬂUY‘l{\ber
P> ‘-f 4 =d M“‘(\f N\ED | L 2 ; > 2-2 ‘\ ’paj( otk He SOl
>y =l ‘“” VTP 535 R | 4 nonhinear
«D%rio:'@ oo e R RS
—if the degree of the equation is 1 = linear .
ak s > »Q){i}m\«tfﬁ 1§ L o hﬁ‘} E\\Mﬂf'
em\i ‘ | .

2 . \W" y=3x+ 2 {

Direct Variation Partial Variation
Straight line Straight line
Passes through/touches the origin (0,0) The point (0,0) does not exists on the line
3 . J / '\u |
l ‘XJ
— - ¥ V *., \
x y | The poick (0,0) €Xishs X y [the. poat 0,0 does
S I el Nalweiso |-t -4 @A@(\S T \
Q[ © b —o 70 | 2 kol valug s 1
1 4 i 0 h=-g ;
y=mx y=mx+b
Ex: y=3x or y:—gx Ex: y=3x-10 or y=—§x+2

Graphing a Line

Given the equation of your line in

slope/y-intercept form.
(y = mx+ b)

Put a point at your y-intercept. (0,b)
From that point rise and run the value of “m” and putja new point there.
Connect your points using a ruler and extend your line

!

;
]
!
i

'!




Writing the equation of a line

| Given a graph

e Youneed to write y = mx + b, but, replace the
“m” and the “b” with the number you get from the

graph.

e Rememberm = slope = —

e b= y- intercept
o Where the line crosses/touches the y-axis

rise
run

ffi
n7 2

o d
— 425
a

o The “initial amount”
o Flat fee or fixed amount

Distance-Time graphs

Graph

Explanation

Ldgecd fom hﬂ%(km)
ST O S

Section A:

Moving away from starting position
Distance = 62km Time = 2 min.

Speed =§ = 3km/min ,

Section B:

Distance =0 Time = 3min!

Distance not changing I
0 o
Speed =_ = Okm/min |

Section C:

Moving away from starting position
Distance = 2km Time = 4 min.

Speed ;% = 0.5km/min

Section D:

el
W

Moving towards starting position
Distance = 8km Time = 1 min.

Speed = % = 8km/min

Two Linear Relations

Opkion P

Your answer should be:

* Youare looking for the point of intersection (where both lines have the same x and y) *

!
|
I

if less then

x value of the point of intersection |

| would choose

|

If more then

x value of the point of intersection

I would choose

\

\
!
|
i

I« .
e B » L, Line of best fit:
e * | ’
X = ] ¢ Must follow the trend
Positive Trend Negative Trend No Trend e Should be at the center of
your data points




Chapter #7 — Measurement

Pythagorean Theorem

You can only use Pythagorean Theorem to solve for a missing side of a right angle triangle.

The hypotenuse is:
v’ The longest side in your triangle
The diagonal line

v
v
v The slant height

The legs are:

v The two shorter sides in your right angle triangle
v" The two sides that meet at {touch) the 90° angle

To solve for the hypotenuse (c) use:

¢ = a*+ b?

The side of the triangle that is opposite the 90° angle

|
!

iy

c? = 4% + 32

=16+ 9

= 25

4¢ c= V25
c=5cm

3cm

PR

|

|
{ .

To solve for one of the legs rearrange the Pythagorean Theorem to isolate for the missing leg and u?se:

a’= c® - p?

Perimeter: Ej:]

Distance around the outsnde
" of your shape.

Example - the amount of

fencing needed to go around

your backyard.

Common units; cm, m , km

Square units inside a 2D
figure.
Example —the amount of

Area:

paint needed to cover a wall.
Common units: cm?, m?, km?

Volume éf?

Capacity of a 3D shape.
Example — the amount of
water to fill a fish tank.
Common units: cm3, m3, km3

Composite Figures
a)

b)
Theorem to find a missing side.

c)

d)

USE YOUR FORMULA SHEET

Maximum Area / Minimum Perimeter :
v Youare always looking for the dimension that will give you a square or as close to a square as possible.
v' Dimensions are written as: length by width

Identify what familiar shapes make up the figure you have (use as few shapes as pOSSlble)
Determine any missing lengths that you may need. Remember that sometimes you will have to use Pythagorean

Find the area or volume of each shape and either add or subtract them, depending on the ﬁgure
For perimeter add all of the lengths on the outside of your figure only.

|
|

To calculate the dimensions that gives you the
maximum area use:
Perimeter

side = i

To calculate the dimensions that gives you
the minimum perimeter use:
side= vArea

To calculate the dimensions that gives you the maximum

area if you only need to enclose 3 sides use:

length
2

Perimeter

3 width =

length =




Chapter #8 — Geometry

: !
e A polygonis a closed figure that consists of line segments that only intersect at their endpoints.
e Parallel lines are lines that never touch and are usually identified with arrows on the lines that are parallel.
e Transversals are lines that touch/cross both parallel lines.

Concept Explanation llustration

T

Opposite Angles Are equal : /2/

VU

' Ay = 18%°
Straight Angles Add to 180° .

TN\ atbic={8"
Interior Angles of a Triangle Add to 180° o )
A

. — ockbtc 4d =368
Interior Angles of a Quadrilateral Add to 360° m
(x) ;

Interior Angles of any polygon b shdess Nzl

“n-gon” (n- 2)x 180° % T (b-1) x\80°
Where n is the number of sides L =HW\e0 =320

. | atb+c =367
Exterior Angles of a Triangle Add to 360° e

b i
_ __a]  okbterde X'
Exterior Angles of a Quadrilateral Add to 360° b J
otbxcAdte
Exterior Angles of a “n-gon” Add to 360° , =20t
>
Supplementary Angles Add to 180° ~atlo™ 8o’
(straight lines)
NN
rd
° A >
© 4
Opposite Angles Are equal
(X pattern)
Alternate Angles . Are equal
(Z pattern) ' ‘
Corresponding Angles Are equal
(F pattern)
Interior Angles Add to 180°

(C pattern)
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Which of the following ratios is equivalent to 2:5?
5:2

217

14:35

22:25

The ratio of boys to girls in Mandy’s mathematics

class is 3 to 12.

e 6 Tow

This ratio is the same in Mandy’s science class, in
which there are 20 girls. How many boys are there
in Mandy’s science class?

5

8

11

15

Jake and Minh buy food for a fundraiser.

* One case of 24 hamburgers costs $37.
» One case of 12 drinks costs $9.

How much will the food for 72 meals cost if each
meal is made up of 1 hamburger and 1 drink?

$276
$165
$138
$92

A school orders 120 calculators.

The school receives a shipment containing 80% of
the order, and 1 out of every 3 of these calculators
is black.

How many black calculators has the school
received in this shipment?

32
40

50
96

Cube

2 6 T W

What is the value of -5 — (-3)?"

X
Y

Which of the following statements describes one
of the above?

The length of the line is p*.
The area of the square is p’.
The volume of the cube is 3p. :
The perimeter of the square is 2p.
Which of the following is a snnphﬁed form of the
expression below?
7(3x +5)
56x ' ‘
10x + 12
21x+5 |
21x+35




8

=" R -

Information about the volume of a particular gas
and its temperature is shown on the graph.
Volume vs. Temperature

vV
4 A
3 3
(]
§ A
S| 1 |
.1
P-
< t

-200 0 200 400 600
Temperature (°C)

Which of the following is true about the
information represented in this graph?

The volume of the gas is less at R than at P.

The volume of the gas is greater at Q than at R.
The temperature of the gas is lower at P than at Q.

The temperature of the gas is higher at Q than at R.

Each week, a salesperson is paid a base salary of
$250 plus $100 for each car sold.

Which of the following shows information that is
all correct about the salesperson’s total pay for a
week?

Number of Total pay
cars sold %
Number of Total pay
! 250 b cars sold )
4 650
1 250
s 750
4 1000
5 1250
Number of Total pay
cars sold (6]
1 350
4 650
5 750 d| Numberof Total pay
cars sold ®
1 350
4 1400
5 1750

10 Rita measures the height of the water in a
swimming pool as it is pumped: out at a constant

rate.

Which graph best represents the height of the

water?

a H

S

Height of water

Height of water

>

Height of water

Height of water

Time

i
|
i




i

11 Use first differences to determine which table of
values shows data from a linear relationship.

a n [
1 1
2 3
3 6
4 10
b n C
1 -1
2 -2
3 -1
4 -2
¢ n C
0 0
1 1
2 4
3 9
d n C
0 4]
1 3
2 |6
3 9

12 The graph below shows information about the
linear relationship between the volume of water
in a tank and time.

Volume of Water
vs, Time

500

400

300 1

200

Volume of water (L)
B
5

100

0 2 4 6 8

Time (min)

What is the rate of change in this relationship?

a -0.04 L/min
b -0.5 L/min
¢ -25L/min
d -50 L/min

13

Distance below
the surface (m}

14

15

The relationship between the distance below the
surface and time for two scuba :diVers is shown by
the graphs below.

)
|
i
I
I
Surface vs. Time D Surface vs. Time

Diver A Diver B.
Distarice Below the Distance Below the.
40 100
32 - _g, E 80
¢ o
28 6
2 8f
€2 W
16 2 g
[+ 20
8 0
!
0 2 4 6 B 10
0 i 2 3 4 5
Time (min)
Time (min})

How much faster is diver B diving than diver A?
0 m/min
2 m/min

|
10 m/min |
|

12 m/min

|
The equation C =45 +3d repre:sents the

relationship between total cost,|C, in dollars, and
the number of days, d.

Which of the following is true about this
relationship?

The total cost is $48 per day.

The total cost is $45 for 3 days.

The total cost is made up of & $45 ﬁxéd fee and $3 per day.
The total cost is made up of a $3 fixed fee and $45 per day.

The total cost of a cellphone plan, C, in dollars, is
determined by the equation !

C=10+0.15n,
|
where 7 is the number of text niessages sent.

| .
If 25 text messages are sent, what is the total cost?

$13.75
$35.15 |
$100.00
$253.75




16 Amanda has a snow-shovelling business.
Advertising costs her $5 in total. She charges $§15
per driveway.

Which equation represents the relationship
between her profit, P, and the number of
driveways that she shovels, n?

a P=10n
b P=20n
¢ P=15n-5
d P=5n-15

17 Last year’s relationship between the total cost of
producing yearbooks, C, and the number of
yearbooks produced, #, is represented by the
equation below.

C=150+5n

This year, the initial cost is increased but the cost
per yearbook is decreased.

Which graph could represent this year’s
relationship between total cost and the number of
yearbooks?

Total Cost vs. Number Total Cost vs. Number
a ¢ of Yearbooks b C  of Yearbooks
T |
600 600 ]
. 1
500 500 : i
PY B T
@ i T
< 400 i g T
i §
400
2 300 = e
2 B e
-] 200
F 200
100 : e !
(- o
-»'n 0 20 40 60 B0
0 20 40 60 80 Number of yearbooks

Number of yearbooks

Total Cost vs. Number d Total Cost vs. Number

(W Cc  of Yearbooks c of Yéartiooks
600 : ! 600 !
o . LA
500 : : 500 /
Z 0 1 g,
g 400 d T b 400
3 - 8
5 300 g bl hn = 300 Vi
B w0 &

200 < F 200

100 ; - 100

] : » '
n N

o 20 40 60 80 0 20 40 60 80

Number of yearbooks Number of yearbooks

18 An amusement park has two options for rides.
» All-Day Pass: The total cost’ 1s $36 for
unlimited rides.
» Pay-as-You-Go: Informatlon about the linear
relationship between the total cost and the
number of rides is shown on the graph.

c Total Cost vs. Number of Rides

40

32

24

Total cost ($)

0 2 4 6 8 10
Number of rides

Which of the following is a correct comparison of
these two options?

a Pay-as-You-Go is cheaper for 8 rides.

b The All-Day Pass is always more expensive.

¢ The All-Day Pass is cheaper if the number of ndes
taken is less than 6. !

d Pay-as-You-Go is more expensive if the number of
rides taken is more than 7.

19 Healthy Start

A grocery store sells Healthy Start cereal in two
different sized boxes as shown below.

Large Box

Small Box

What is the difference in the co:st of 100 g of cereal
in these two boxes? Show your work,




20 Banking on a Car

" Juan borrows money from his mom to buy a used car.

His mom uses the equation shown below to
determine the number of monthly payments Juan
will make to pay her back.

1.13T=75n+d
In the equation,

» T represents the total cost of the car before tax, in
dollars, '

» n represents the number of monthly payments and -
» d represents the amount of his down payment, in
dollars.

How many monthly payments will Juan have to
make to pay his mom back fully for a car that costs
$2000 before tax with a down payment of $535?

Show your work.

21 Jar of Pennies 1
Sheldon creates a pattern by placing pennies in a jar]
Each day he adds twice as many pennies as he did
the day before.

» On Day 1, he places 1 penny in the jar.

» On Day 2, he adds 2 more pennies, for a total of
3 pennies in the jar.

« On Day 3, he adds 4 more pennies, for a total of
7 pennies in the jar.

 On Day 4, he adds 8 more pennies to the jar.

He continues adding pennies using this pattern.

Complete the table of values with the total number of

pennies in Sheldon’s jar on Days 4 and 5.

Total number of pennles

Day in Sheldor’s jar

1 1
3
7

2
3
4
5

'
1

|

Is the relationship between the total number of pennies
in Sheldon’s jar and the day number linear or
non-linear?

Circle one: Linear Non-linear
Justify your answer. You may use the grid if you wish.




22 What a Haircut!

Cody gets a haircut. He measures the length of his
hair as it grows back and discovers that it grows at
a rate of 3 mm per week.

Complete the following table of values for the
linear relation between the length of Cody’s hair
and the number of weeks since his last haircut.

Nu;:\bceer g;i\:éﬁks Length of hair {mm)
0
1 4
2
5

State the rate of change and the initial value for this
relationship.
Rate of change:

Initial value:

Write an equation to represent this linear relation,
where L is the length of Cody’s hair, in mm, and n
is the number of weeks since his haircut.

23 Cellphone Plans

A company offers two different cellphone plans.

s Plan A: $17 per month for the cellphone, plus
$0.25/min for additional talk time

» Plan B: $20 per month for the cellphone, plus
$0.15/min for additional talk time

* Both plans include 200 minutes of talk time for free.

Determine the difference in total cost between the two
cellphone plans for 237 minutes of talk time in
one month. Show your work.

24 Picture of a Prism

Determine the volume of the re;:tangular prism
pictured below. E

Show your work.

Hint
Use the Pythagorean theorem as
part of your solution process.

.
h Y Jsem

12cm

25 Delightful Deck

Ursula is building a deck. A view of the surface of the
deck from above is pictured below:

y

Complete the chart with the values of x and y. Justify
your answers using geometric properties.

Value Justification using-geometric propertles




26 Which rectangle below has the smallest perimeter?

a | |2m

18m
b 3m

i2m
C
4m
am

d

6m

27 Jensen is seeding his lawn. The shape of his lawn
is shown in the diagram below.

30 m|

[ 54 m

Each bag of grass seed covers 310 m?.

What is the minimum number of bags of seed that
Jensen will need to seed his entire lawn?

a
b
¢

d

0 ~u O W

28 Tennis balls have a radius of 3.5 cm.

Which of the following is closest to the volume of 2
tennis balls?

a 88cm’

b 180 cm’
¢ 359 cm’
d 1078 cm’

29 The Snack Company sells popcorn in 2 different-
sized boxes. Each box is in the ‘shape ofa
rectangular prism.

* Box A has dimensions 10 cm by 20 cm by 24 cm.
* Box B has dimensions 12 cm by 22 cm by 20 cm.

The price of the popcorn per cm? is the same for both

boxes, and the price of each box is determined by the

total volume of popcorn it can hold.

If Box A’s price is $6.24, what is the price of Box B?

a $5.67
b $6.24
¢ $6.86
d $9.62

30 A regular hexagon with one side extended is
shown.

What is the value of x?7
a 30°

b 60°
c 120°
d 240°

31 What is the value of x in the diagram below?

a 36°

b 54°

c 126°

d 144°
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1 Which of the following ratios is equivalent to 2:5?
59 )3 Xq'
A 2.9
B 27 o
' S e 3
(c) 14:35
d 22:25
2 The ratio of boys to girls in Mandy’s mathematics
classis 3 to 12.
This ratio is the same in Mandy’s science class, in
which there are 20 girls. How many boys are there
in Mandy’s science class? g+,
@ 5 2.4 x1LD
b 8 2vzz X
\ 2/ do
¢ 1 3(20) = 121
> 6C - x
d 15 o =\2x )77
3 Jake and Minh buy food for a fundraiser,. 5> X

* One case of 24 hamburgers costs $37.
* One case of 12 drinks costs $9.

How much will the food for 72 meals cost if each
meal is made up of 1 hamburger and 1 drink?
L hamburger cost » 3F =354

& :

$276 g

790
s165 T2 AB cost x5y x 2 =GN )
si3g ' A0k cost § <fpgs

92 32 O% cestaigusx B AR

A school orders 120 calculators. W\ +54 =765
The school receives a shipment containing 80% of
the order, and 1 out of every 3 of these calculators
is black.

How many black calculators has the school

received in this shipment?
" ohatizo 1 o Ll
O § 3
22 = 20
I reld =1 x 96
50 ‘ 0 ,
0. 8x 20
9% = 0,35%90

. q&; on m'sfzt efs

= Ad

S

a

c
d
6

c
d
7

T

(]

Cube

What is the value of —5 —'(——3)?:

-5+3
-~ d

-8

D 2

2
8

A line, square and cube are pictured below.

Line

Loy

P I °
hd T bt T 9

Square

Which of the following statements describes one

of the above? —
) pef agter 1S

| & The Jength of the line is p~=2p aeer o
@ The area of the square is p*. P*f= ¢ v‘/

The volume of the cube is @!) .Fg
The perimeter of the square is Zp. 1e

Which of the following is a simplified form of the
expression below?

Cax2 =}

@5) 1 3 TN
5= 3%

56x Qi1»+35f

10x + 12 o

21x+5

21x + 35




Y

N slo
ﬁ{"‘i Which of the following shows information that is
all correct about the salesperson’s total pay for a
/\
week? I
. “n‘_l’
.
}‘\ Number:of Total pay K“'i ‘
cars sold % 5
[7; — Number of Total pay
(( 1) (\?y 7b cars sold )
4 650 7
[ [
1 250
- — Q) \250)
4. 1000
5 1250
‘Numberof | Total pay
cars sold $) ¢
1 B0V
4: 650 Vv
5 750 d! Numberof Total pay
cars sold (£} /
1 350 \/
4 1400 X
5 1750

8 Information about the volume of a particular gas
and its temperature is shown on the graph.
Volume vs. Temperature

14
4 Al
Einuk
e
= T
| 3 _
e
=t
< . A t

200 0 200 400 600

Temperature (°C)

Which of the following is true about the
information represented in this graph? - gmf‘%‘. _
7 :;\“\ ,}:W{gl ?
% The volume of the gas is less at R than at P2

W The volume of the gas is greater at Q than at R. \/‘!
@ The temperature of the gas is lower at P than at Q.
K The temperature of the gas is higher at Q than at R.

9 Each week, a salesperson is paid a\pﬂg‘g&s\gh&r@of
\§\2A§Q plus $100 ,@&%?&h car sold.

hi PPN
v

qaé,}

i\

E L4 a@-% car’s |

10 Rita measures the height of the water in a

swimming pool as it is pumped out at aﬂ%&}q‘c

rate. i< Mmeans we hbowe
RSN S O NP S g

Which graph best represents th('; height of the

water?

H {
< T , N
§ w Q{ \/Q/‘z‘«;\m‘”gi
E / M§2% oo
. -

Time
H

Height of water

Height of water Height of water
<
&
c%?y e -
o = SN € B
{ {
2\

3Dic¢\w e
T 220
WD ¥ o = 5




11 Use first differences to determine which table of
values shows data from a linear relationship.

>é n c
L 31
2 3 4
2 6 - lﬁ“‘%i\?}
4 | 10

) SR
1 -1 o, »*‘m,‘%‘g o ‘ Lz
A= FYTE
R R
4 | -2

x n C
0 4] 7 \"‘O’;. \
; - — 2
T p Ut 7o

. 3 s

O —

N | \“ |
0 0 73*"3 -"”.3 A}%‘E}@\\
L L SR < 3t POl
2 6 7

P B

3 9 q_‘{@ ’\~§/‘

12 The graph below shows information about the
linear relationship between the volume of water
in a tank and time.

Volume of Water ’f wcﬂc\/‘ J(\,ﬁ
vs, Time
500 gCO—GJ‘ aﬂ
= . d.
:I: @“ ’\\\Qa( ?
2 Rise.
® & i
; @: p:—l Run —\'ﬂi
g 200
2
£ 100 %
F g |
0o 2 {ti 6 e‘}
Time (min)

What is the rate of change in this relationship?
e, 15 dowin N {\ﬂ%ﬁ“

a -0.04 L/min o
A
b -0.5L/min N Slag 1S
@—25 L/min 1\1&'%052 went Fea H00
- aCl & V' L g -
’fﬁ'f"j?;@... nenge ! \i

Y X mmc wert Ao

13 The relationship between the distance below the
surface and time for two scuba :divers is shown by
the graphs below.

2
m=t= i '9’
Diver A |2 Diver B. 3
Distance Below the ¢ Distance Below the
Surface vs. Time N f—% Surface vs. Time
f D we
40 s 100 {-
8E » s E o
2s b 23 o
g8 24 8¢
g5 8§23 40l
ga 16 %2 o
20 ) 8E oy
as 8,
\?‘ & BD M7
0 2 4 6 B 10

1 2 3 4 5

o

Time (min}
Time (min)

How much faster is diver B diving than diver A?

gmo\ AV\'\E S\éﬁ ~

a 0 m/min
BY 2 m/min 5 each
¢ 10 m/min B-A
. -8 = 9;
d 12 m/min
14 The equation C =45 + 3d represents the

relationship between total cost, C, in dollars, and
the number of days, d.

Which of the following is true about this
relationship?

The total cost is $48 per day.

The total cost is $45 for 3 days.

The total cost is made up of a $45 fixed fee and $3 per day.

a Gy %

The total cost is made up of a $3 fixed fee and $45 per day.

15 The total cost of a cellphone plan, C, in dollars, is

determined by the equation
C=10+0.15n

whe;e M{g\r}ummlm Qf\ text messages sent.

If 25 text messages are sent, what is the total cost?
@) $13.75 C=10+0.5(25)
b $35.15 C=10+323.45
¢ $100.00

d $253.75

e =K bl B B Congg, 0 ‘z(




16 Amanda has a snow-shovelling business.
4~ Advertising costs her $5 in total. She charges $15_
3 per driveway.
Which equation represents the relationship
between her profit, P, and the number of

driveways that she shovels, n?

a P=10n

b P=20n
() P=15n—5
d P=5n-15

17 Last year’s relationship between the total cost of
producing yearbooks, C, and the number of
yearbooks produced n, is represented by the
equation below.

This year, the i@q,lggst\is’increased but the cost

per earbook is decreased.® must ke \M&E’f
D?& uW\ﬂ\W\" \Mﬂ5 JQ\QJ\ zg’-}r‘)

Which graph could represent this year’s
relationship between total cost and the number of

18 An amusement park has two options for rides.
« All-Day Pass: The total cost'is $36 for
unlimited rides.
« Pay-as-You-Go: Information about the linear
relationship between the total cost and the
number of rides is shown on the graph.

Total Cost vs. Number of Ride S Ui S0
c Py 05 o]

3 pb ot f55
32
z / ~
%24
R
£ i
8
: ¥
4] 2 4 6 8 i0
Number of n%s

Which of the following is a correct comparison of
these two options?

% Pay-as-You-Go is cheaper fo( ides.
I, The All-Day Pass is always more expensive.

¢ The All-Day Pass is cheaper if the number of rides
taken is less thar@

Pay -as-You-Go is more expenswe if the number of
rides taken is more than 7.

yearbooks?
f(/:\\} Total Cost vs. Number Total Cost vs. Number 19 Healthy Start
( a ‘j‘,’ ¢ of Yearbooks b ¢  of Yearbooks
|- :
S0t N b A1 A grocery store sells Healthy Start cereal in two
102 - o | Agrocery y
50 0 & 2= | different sized boxes as shown below.
& 0 i L 5 ¥ o0 20
E = ] G 8 ¢ - Large Box
i) A L~ —= 300 & .
g acvu - ~ 9}“6 g 200 = ,Q“ Small Box
200 N
100 LQR»;‘) 100 SG‘!""
NRNE ; ' > n 0 ' A
° 2 40§360 & Number of yearbooks
Number of yearbooks
‘ \6'\ Total Gost vs. Number . Total Cost vs. Number
f o C of Yearbooks :ﬁa. C of Yearbooks B
0 ; 0 ] What is the@in the cost of 100 g of cereal
sl T 500 / in these two boxes? Show your work
& ., i e , 0! iy -
e 2 Sm Roy. 7. 0048/, X 00 U. ,f oo
‘7-; 300 1 g 300 3 3
2 oo I 2 200 LX %D Ny
N ] a GRX 5.7
e € i Yhepa
o 4.1
- n « .
0 20 4 6 80 \f3> o 20 4 80 80 i E{_ 25 »
Number of yearbooks L){\;Q‘q‘) Number of yearboaks L]% D O \ ()C\ / X \00
-~
yo b 2 I+ cost
=¥ / s 1T (O3
09/l00q 0.1 less |y
it R

tor 0

0% -0.98 Hha x‘mf:rl

oy




20 Banking on a Car

Juan borrows money from his mom to buy a used car.

His mom uses the equation shown below to
determine the number of monthly payments Juan
will make to pay her back.

1.13T=75n+d

In the equation,

« T represents the total cost of the car before tax, in
dollars,

« n represents the number of monthly payments and

« d represents the amount of his down payment, in
dollars.

How many y. monthly payments will Juan have to
make to pay his mom back fully for a car that costs
$2000 before tax with a down payment of $535?

Show your work.
Solvi \2}3‘ Soc ot pumbe 7~ mor%"ﬁ‘x\{
Pa@% )

1137 = +5n + A

'r{_ ADOD
ne’

L]

A= 535

113(2000) = Ton+ 535

v TN
9200 = 1on + 532

2060 -~ B25 = AN

\}25 =420

\i@ﬁ;m o \p\ %WQ ﬁ“““\}
5 a‘% e OOAVY\\\&

QA5 = N

b ‘?dﬁ))\ﬂ \OG&

21 Jar of Pennies
Sheldon creates a pattern by placmg penmes in a jar
Each day he adds twice as many pennies as he did
the day before.

* On Day 1, he places 1 penny in the jar.

« On Day 2, he adds 2 more pennies, for a total of
3 pennies in the jar.

« On Day 3, he adds 4 more pennies, for a total of
7 pennies in the jar.

« On Day 4, he adds 8 more pennies to the jar.

He continues adding pennies using this pattern.

Complete the table of values with the total number of

pennies in Sheldon’s jar on Days 4 and 5.

Total number of pennies
Day in Sheldon’s jar
1 1 Joa-1e
g
2 t+Z 3 /;7 ( ,‘[
4 158 15
N / s !

|
Is the relationship between the total number of pennies
in Sheldon’s jar and the day number linear or
non-linear?

Circle one: Linear
Justify your answer. You may use the grid if you wish.
S)G" Y iy
Be.comse m:éef en(ps AN
N ot ¢ dY\b”\’(Q*”‘)V

1
Q\< t}*ﬁﬁ
g \ %
S RN
= (
ﬁi AR
A\
s ]
%5 o /
G # I
& . / !
B 3‘ T
COE /
7
<y <
g A
QQ Z
pa
i




22 What a Haircut!

Cody gets a haircut. He measures the length of his
hair as it grows back and discovers tha}t\i}\g@\@s\;ﬁ
a rate 0 er week.

Complete the following table of values for the
linear relation between the length of Cody’s hair
and the number of weeks since his last haircut.

Number of weeks

since haircut Length of hair {mm)

\

0

1 3= 4

2 Hy2 =
5 Ir3 = \D

State the rate of change and the initial value for this

relationship. 3

Rate of change: MY / Lol \c
/

| LAANAAY

Initial value:

Write an equation to represent this linear relation,
where L is the length of Cody’s hair, in mm, and »
is the number of weeks since his haircut.

33n‘¥\

23 Cellphone Plans

A company offers two different cellphone plans.

+ Plan A: $17 per month for the cellphone, plus

| $0.25/min for additional talk time

« Plan B: $20 per month for the cellphone, plus
$0.15/min for additional talk time

* Both plans include 200 minutes of talk time for free.

RSN,
- e

24 Picture of a Prism

Determine the volume of the rectangular prism
pictured below.

Show your work.

Hink
Use the Pythagorean theorem as
part of your solution process.

V=410h h

V()

T L 40 ul

‘Sa\&‘t fof ‘“\ e

Xne® 2

f/am

V=00)(E) R
\1“ %52—- h \‘:7 -] >

W= 8\
B = Ci

25 Delightful Deck

Ursula is building a deck. A view of the surface of the
‘deck from above is pictured below.

15 0m

12em

Complete the chart with the values of x and y. Justify
your answers using geometric properties.

Determifie. the difference in total cost between the two Ve _ification usng geomots properties
' cellphone plans for 237 minutes of talk time in - > dhd C | o ot 1 0
one month. Show your work. @ 0.5 26 . \\5 & / - D e
® '3 =p.25x+ It 47 bx ¥ B X; G‘%D
A3+ 206 7 2% vam%g hj:’ o
) 0 gewards £
=051 a0 5
\3’0 E@:D v j § qik | €5 aes Mad
. 2 i 5% L / l 2l 4 \B0°
3 ¢ " y= 1Bo—q0—b 39
635 - 35.55 = T0-30 NEEE

Plan 15 $0.90 chaagel




26 Which rectangle below has the smallest perimeter?

a r l 2m
b o L\w wooftt
2m vooR
¢ . | SQUARE |
9 ol ot s\de
6m .

‘WHﬁhg&«‘

ém ‘\;\W\]C D‘\Y@"){

1S Spogld st

27 Jensen is seeding his lawn. The shape of his lawn

is shown in the diagram below.
30m| @
I 54 m »

S A .
v sy e T T T

/Each bag of grass seed covers 3 10 m{)

SRt s e

What is the minimum number of bags of seed that
Jensen will need to seed his entire lawn?

a s Ap= 51x30 = le2on®
b 6 - (D) = 450w

@ 7 2
d Totod pren, = Voz0 ¥HOU
8
= 2030 oo
rok hags= 2010210 T 66T

28 Tennis balls have a radius of 3.5 cm.

tennis balls?

N-= LkT”r
a 88cm’
b 180em’ = Wb ‘1%)(;5 5
(¢ 359 cm’ ’\3“"“
d 1078em’ V= W)

'| 30 A regular hexagon with one side extended is

Which of the following is closest to the \}@_l\/u{n/sfg\f/Z\ ¢

29 The Snack Company sells popcorn in 2 different-
sized boxes. Each box is in the 'shape ofa
rectangular prism.

» Box A has dimensions 10 cm by 20 cm by 24 cm.
» Box B has dimensions 12 ¢cm by 22 cm by 20 cm.

The price of the popcorn per cm? is the same for both

boxes, and the price of each box is determined by the

total volume of popcorn it can hold.

If Box A’s price is $6.24, what is the price of Box B?

@&

\,._[Dx‘laxlc“\
N = H%@Oc >

. ;H \
‘{%m C el 3{2“

V—_‘ \2){ '2_2’3\ 10
= 5280
*x 0.08]%

= “*Q;,g@

a $5.67
b $6.24

© $6.86
d $9.62

shown.
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a 30°

a) 36° T o
XN

b 54°

¢ 126°

d 144°
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