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Directions

Make sure you have the following materials.

* Student Answer Sheet

* the Formula Sheet

* apencil and an eraser

* aruler

* ascientific or graphing calculator

* some paper for rough work for multiple-choice questions only

The diagrams in this booklet are not all drawn to scale.

Answering Multiple-Choice Questions

When answering the multiple-choice questions, be sure you use the Student Answer Sheet. The circles you
will be filling in are lettered a, b, c, d.

1.

Try to answer all of the multiple-choice questions. Be sure to read each question and its four answer
choices carefully. Do not spend too much time on any one question.

To indicate your answer, use a pencil to fill in the circle completely on the Student Answer Sheet.

Like this: @  Notlikethis: ® & @ @

If you fill in more than one answer to a question, the question will be scored zero.
If you leave a question blank, the question will be scored zero.

Cleanly erase any answer you wish to change and fill in the circle for your new answer.

Answering Open-Response Questions

1.

Do all of your work for each question (even your rough work) in the space provided for the question.
Work on additional pages will not be scored.

Present a complete and well-organized solution to each question. Give as much information as
you can.

Write your solutions so that they can be understood by someone who does not know your work.

Make sure you follow the directions on the Key Words page.
For example, a question might ask you to “Show your work.” Read the Key Words page.
It says to record all calculations and steps. So, if you sketch a graph in the process of getting
to your answer, show the sketch and label it.

When using a calculator, write down the numbers you use and the operations you carry out.
For example, a question might ask you to “Find the area of a circle with a radius of 7 cm.”
You need to write 4 = 1(7)? as well as the answer you get on your calculator.



Key Words

Throughout the assessment, key words are used to identify the type of response required from you. The
key words are explained below. Refer to this sheet to make sure you are responding fully to each question.

Compare:
Tell what is the same and what 1s different.

Describe:
Use words to create a mental picture for the reader.

Determine:
Use mathematics to find a solution to the problem.

List:
Use point form.

Explain:
Use words and symbols to make your solution clear.

Justify:
Give reasons and evidence to show your answer is correct.

Show your work:
Record all calculations and all the steps you went through to get your answer. You may use words,
numbers, graphs, diagrams, symbols and/or charts.



Multiple-Choice

Grade 9 Assessment of Mathematics, 2013

El What is the value of 5x*y> when x = 2 and

y=4? ) L
o B (W)
b 320 =5.¢
B _ b0

@( 640

E What exponent goes in the box to make

B3 Which of the followstes a sigiplifie
of the expression 4(5x — 8) — 3(2x — 7)?

O 14x — 11=d0x %2 —bx +2.1
l4x — 53 - QOx —bx —B2L+ 2|

26x — 53

E The square and the triangle below have the

the following equation true? E 7§  same area.
X =X
xUx® _ o
X2
g 6 2 18 cm
a 9 x Y = X ll 1 A=g’ 1 A= @
@( 8 ] y | 2
X X =X
c 4 - ——-q I 1
d 3 Xq X 12 cm 8n cm
[
X = Whatis the value of 7
El Mario is rpakmg fmlt punch t?y mixing a 1 3({”2( N - Tecan ' le
orange juice and pineapple juice in a ratio
of 1:3. X 2 -2 Gn (1)
How much pineapple juice should he use to c 8 2
make 3 L of fruit punch?
oy -
a 075L ’p = n
Y4
. Orqnsc. et b = =9
Cex225L 1 - _7> 9
@ 4L X @ 3X
X +3x =3
by =3
4 4
|x =037
?mca \or ¢ = 3X
= 3(0375)
= &.2%
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Grade 9 Assessment of Mathematics, 2013 Open-Response

[ Healthy Fish

James adds vitamin drops to his fish tank to keep his fish healthy.

If James follows the instructions on the bottle of vitamins, how many capfuls should he add to his
350-litre fish tank?

Show your work.

™~ \

150L

i..tiﬁl_'- CQlwa'}'c_ hovo many clmp_; &m& nesd )
e 2 drops per 5 litres "’*d“’f’-l X Cross mubiol
of water X FO
oL 3oL
e 1 capful = 40 drops
| (9 =5x
g_/y 7__--00 = _5_)__(
s 5

(\K =lyo dr’af?_ij

23+$2: Caleulote ke amant of Ca,p-ﬁub

Tcosful
c%¢ - X cross  pauldt,
4o dropy [yodrops
(4o = 40 x
Lo 4o
X = 3-"7_cap1cub

- Jame wil odd 3 and half ca{oﬂz(g — Al
~tank .
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A rain barrel full of water is drained at a
constant rate. Data for the first few minutes of
draining is shown on the grid below.

Volume Left in the
Rain Barrel vs. Time
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Va
10 )1
\. > [
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‘M"\‘

Volume left in the rain barrel (L)

Time (minutes)

After 6 minutes, the draining is stopped.

How much water is needed to refill the rain
barrel?

Gx oL blc loL \fema\‘f"B 1

b 75L  the fonk
c 25L
d I0L

Bl Luisa chooses a cellphone plan that
charges a flat fee of $20 per month and
$0.25 for each text message sent.

Which equation best represents the cost
of Luisa’s cellphone plan, C, in dollars,
where 7 is the number of text messages

sent? C: 02% . "o

a C=2025n
b C=20(0.25n)
¢ C=20n+0.25

@\C = 0251 +20

Bl There is a linear relationship between the
total cost of renting a costume and the
number of hours the costume is rented.

* For 3 hours, the total cost is $60. A’( 3: E’@
e For 5 hours, the total cost is $80. B( 5’} 90)

What type of variation is this relationship,
and what is its initial value?

(&a partial variation with an initial value
of $30

/ a partial variation with an initial value
of $20

/ a direct variation with an initial value
of $30

y a direct variation with an initial value

of $20 A (3,60) 'B(ty‘J go)

(-Dd‘h:rm‘ne_ e equo'hbn \en Qfo.hb
M Shafx (m) and aghit+
80— _20_ o '
S T
= {V\){"{-'I_rp =10 7‘('(3‘.{‘4
L0 ~ l0(3)tb
40 }30_{1’ "‘Cj:IOX'{'SO
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Grade 9 Assessment of Mathematics, 2013 MuItipIe-Choice

I For which scatter plot could the line y = 5 be c ¥
the line of best fit? A o
9 [JN J
8 e
(:><)’ °
A 7 &
9 6 .
8 5 .
7 4 o0 ©
6 S o o ° 8 o.o
Ofe ®e .%‘T 2
4 1 .‘
3 > X
2 0 1234567829
1
> x
0 1234567829 d v
glk .J.
b y 8 '..
A 7 ...
9 6 .....
8 5 0.0
7 4
6 3
5 o.’c 2
4 .o.o ° 1
3 ..q » X
2 < 0 1234567829
1 oo
o° > X
0O 1234567829
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MuItipIe-Choice Grade 9 Assessment of Mathematics, 2013

ikl Alex’s distance from home is represented
by the equation D = —0.5¢ + 300, where
D represents his distance from home, in

kilometres, and ¢ represents time, in minutes. \_ (D — —O‘ 5+ <+ 3 0>

m—

(8] = ~OS++300 3o

How long will it take Alex to reach a
distance of 182 km from home?

236 minutes

b 209 minutes | 9 =~ 0.5+
C 64 minutes -0 {' o<

. — /A
d 59 minutes

(=2
I Two lines are shown below.

Cost vs. Number

5001 501>
=N / Line 1
400 "‘\
Line 2
‘f— 300
@ ) to> |
8 Y —x W\:(';-
200 K=t ==
a0
100
> n
0 10 20
Number

Which of the following describes a difference
between Line 1 and Line 2?

X a Line2hasa larger initial cost. SA-ME ( 10 o)
Wb Line 1 has a larger initial cost. SAME
X ¢ Line 2 has a greater rate of change. YW=
@< Line 1 has a greater rate of change. S—== ff PE€ R wm=ae
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Grade 9 Assessment of Mathematics, 2013 Open-Response

iE Planting More Trees / convet o B
Rachel plants trees in Northern Ontario. She is paid $55 a day plug 15¢ for each tree she plants.

On the grid provided, draw the graph of the relationship between Rachel’s total earnings for a single
day, E, in dollars, and the number of trees she plants that day, .

Include a scale on the vertical axis.

E Total Earnings vs. Number of Trees Planted

loo T

P4
3 —

) T

- —

60 s

tol
4o
30
2¥e)

Total earnings ($)

)
0 5o 100 I5o 200
Number of trees planted

v
S

Write an equation to represent the relationship between Rachel’s earnings for a single day, E, and the

number of trees she plants, n. (f _ O\ l,_—)—nJ n -5- -s-

n €

. b0 |01s(s9) 4855 625
(02 O_l‘)‘(loo)w‘:‘—jo

50 [Is(59)455 = 1.5

" 05 (00)x B = 5
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Open-Response Grade 9 Assessment of Mathematics, 2013

i@ Water in a Pool

The graph below represents the relationship between the amount of water, A4, in a pool as it drains
and time, ¢.

Amount of Water vs. Time

M (6, 9)

L(20,4500%)

45000 ¢ -----

Amount of water (L)

R R

Time (min)
Determine the initial amount of water in the pool and the rate of change of this relation.

Show your work.

54/0} K(#0,0)  £(20, (500°)
m— ) _ W00 (500> _ Qoo

XX, 20 -390 =50

. Rate of chanoe i -q9a/
0 min

é}/ep\} - m="%00 M(0y) H(Fge)
"M = Yo=Y ~y =~ 63000
Xy =X, ~l =
Qoo _ 0-Y 5:63,000
+0-0 R Th< intal alye (s
Cross —qo0 =< 63 000L
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Grade 9 Assessment of Mathematics, 2013

Multiple-Choice

IH Which of the following equations is
equivalent to 3x — 5y =45?

X<
@(y=%x—9 3){-%:‘.” - 3x
3 —5 2-3)(1'_‘,_{
b y=-3x+9 = —5 -5
c y=3x—45 -2y _
ZA

d y=-3x+45

@ The point on the grid below belongs to a
linear relation that has — % as its rate of

change.

N\ e
12 \\ m= rise - _
\ vun
10 \, D

(5,8)
8
)
6 N\
4
2
» 7

0 2 4 6

Which of the following points also belongs
to this relation?

a (2,6)
b (2,10)
Q‘/ G,11)
d (7,11)
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Grade 9 Assessment of Mathematics, 2013

Which of the following lines has the
same slope as the line represented by
y= —3x+4?: :9_},.\4.

sloee, )

7 N *

A
O

2N
I~

\]

' N

[~~~
v
=

N

N

7 N

v
=

o)}

/
i

N

EREN TR
+2
4
A
o]
v
d y
le *
T/
5 /
BEEICTERRM

|
N

IB Which equation below represents a line that
is perpendicular to the line represented by

PRI =t mea
3

a y=3x+%
- _a,_ 1
b y=-3x-3
Ot
d 1
y—gx—7

10
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Grade 9 Assessment of Mathematics, 2013 MuItipIe-Choice

Which of the followsms s the graph of the c ¥
equation y = —2x 04
a y 8 /
10} 611/
8 4
6 21/
Y 4 o s e
5 -2
o Y -
21\ -6
4 -8
el 1\ 10
g \
-10
d y
10}
y 8
10t 6
— 8 4
. R i
y"-ﬂ)# 4 0 25 a1
5 -2
0 ; > X —4
2 -6
4 -8
s -10
-8
-10
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MuItipIe-Choice Grade 9 Assessment of Mathematics, 2013

F] The equations below represent the Al Tony and Mike decide to keep track of
relationship between the total cost, C, in their reading. The graph below represents
dollars, to repair a computer and the the relationship between the number of
amount of time, ¢, in hours, at two pages of a novel each has read and the time
computer repair stores. spent reading since they started tracking.
Compu-Fix: C=10+ 15¢ Number of Pages Read vs.

) Amount of Time Spent Reading
Data Repair: C =30 + 12¢ N
It will take between 1 and 5 hours to repair 4 ]
-, Tony
Maria’s computer.
o
_ ® 400
What are the smallest and largest possible g
amounts Maria could pay? % 300 ﬁ o
a $10, 85 -
o N
+. 200 D
b $10, $90 g e b
c $25,9%85 g 100 ,E‘Q
Z = \c%/
@< $25, $90 s
>
) - 0 2 4 6 8
_/\ :ﬂ\e: . / Com?q -Fix Dq'f'q ?ﬂgq Ve Amount of time spent reading

(h)

1 lmf’:‘(:%‘?}_ﬁ Y0 +120) = 3(,2

— lo415(s) 385 d0+12(5) =3 9.0

Which of the following statements is true?

Xa At 5 hours, Mike has read 100 pages
more than Tony.

Before 5 hours, Tony has read fewer
pages than Mike.

X ¢ At 250 minutes, Mike has read the‘z:}q :? 2
same number of pages as Tony. 9

~—

X d It takes 250 minutes for Tony to catch
up to the number of pages that Mike
has read.
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Grade 9 Assessment of Mathematics, 2013 Open-Response

P Growing Rates

Lucia and Paul each have a plant. Both plants grow at a constant rate.

Lucia records information about the height of her plant in a table, and Paul graphs his results as
shown below.

Lucia’s Plant Paul’s Plant
H Height vs. Day
Day Height (cm) A
20
4 8
18 / //
7 10 /
16 //
10 12 )
14 o/
13 14 0 / D
€ ra
§ 1 AR
- / h
5 10 /4
0 / i .’.f
T 38 / '
3 6 -t
6
4
2 /T
> d
0/4 glo121¥16 20 24 28

Day

Whose plant is growing faster?
Circle one: Lucia’s

Justify your answer.

QQ"‘(O‘]C-J Choqje Show)y wme ,'lOt..._) F{':?~5+ ':P{On";s 8 oW
aLw:a'-q l :Dczu.’

—

m =

\"-

____LL[
ran 4

e Y_2
m: A 6 3

,'Ro.‘lle_ ot Chonoc —,p.pf ’Pauf__g p/on‘/- !b JQ"Q"LC/ 'H"Qﬂ ‘It/'l.:p"
O‘L‘ aLuua -Hoefefore) ?Qu’_q O{Q('H' 2ot 'FQJ?lef'

)
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A Lovely Lines

Line 1 is shown on the grid below.

y
A
1
4 %) \ 1
— 17,3 )
o/
! 5 L& :‘)-
Y L}
\u—‘
N )
& (-b7) o
\ I
X
—16./=14 =12 -10.| -8 | -6 o [0 ) 6. 8 10112114 | 16
-1
_4 -
N 1/
(n
-8 /==
I
=1
. Line 1
4
v

Graph Line 2 on the same grid so that it passes through A(—10, 8) and has a slope that is three times
the slope of Line 1.

Justify your answer. _ - - K
76&("[0,?) Qnd slepe 13 ?)xml -?:( ;L) - z\-

-3

'Il — T e—
— _—

Oteo/ - Dot & (-19,3)
S_ﬁ_ﬁl-. Go 2 units r{gh‘f- , then L unrts own , plot Your /aa)"/
Sﬂﬁ : /D(’au\./ @ lne 8‘9{) "H’l(o:/’l dhese 4w 00U
Check (:)'ULST)F‘/}V\Jé) /
_ YaYy B-§5) C(76,2)
Xy =X \
l “(‘; ) - e 14 Academic
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Grade 9 Assessment of Mathematics, 2013

Multiple-Choice

Pl Marcus is building a rectangular dog pen

along the side of his house as shown below.

@)
—— Letpsgth —>
— 2
2
w Dog pen w
House

Marcus has 20 m of fencing for the 3 sides
of the dog pen.

What is the length of the dog pen with the
maximum area?
quw= 20

a 4m
b S5Sm
Cb{ 10 m
d 12m

PH An open-topped paper drinking cup in the
shape of a cone is pictured below.

P The diagram below is made of a trapezoid
and a semicircle.

Mdem ——mM

VEV

K—Gcm—ﬂ

Which is closest to the area of the shaded

part of the diagram? _A
5 As haded Totel
a 2cm

(A
@(l6cm2 = L—J—"H’:is" 1&3.

=128
=k
The cylinder and the cone shown below
have the same height and radius.

< 8cm >
. 0 = “fs Volume of cylinder = ? X Volume of cone
lo 4
l L{ S =T ( q)( 10 —HU:D What number completes this equation?
s—= Uk
10cm @R3
$=10. 1) 2 155
b 2
1
¢ 2
. q 1
Which is closest to the amount of paper 3

required to make the cup?

a 185cm?

b 167 cm?

Q{BS cm?

d 126cm?
Academic 15
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Grade 9 Assessment of Mathematics, 2013

P Consider the diagram below.

37°

N

(!

60

30°

- CAT

What is the value of x in the diagram?

a 30°
b 53°
c 60°

ns

P& Consider the regular octagon below.

What is the value of x?

15°

b 30° (Q_ﬂ_)l 90 = ?7

a 45° 1090 = €y
d 60° ¥ &

—SATT  x43F+640=130
X+9F =

180
£3

X+ 125 =180 sSAT
X = 130""3'{-

16
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Grade 9 Assessment of Mathematics, 2013 Open-Response

dJ Cutting Cones

The figure pictured below is a cone with its top portion removed.

Yy —

—

Shap< T 0 Tetg\ T"r
Stepl i Findige Hhe Hotel orea
cm A _ 18 (‘?"n
Tol-q‘ 1
_T(W e
3
" > 01,0619
k— 8cm —>
+ 2 " F“ d' -f 1
Determine the volume of this figure. 6_%_ " U L:' 10"!-4 of —H\L —L'f’{'b"f)
Show your work. A A L - Tr([)_%
OW your wor {3-‘} T‘f"’ 3
| L2141k

6@ . ’DthElf ‘Hrm OH‘OS&'H'WJ'

Acron, = 201.0619- 3.1ylk
= _1a7F.9

U The o of e shape © 197 9cm”
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gl Diamond Cut

The diagram below shows a regular decagon and three isosceles triangles.

(10-2) 80

Determine the values of x and y. Justify your answers using geometric properties.

Value Justification using geometric properties
— ) o —_
(10-D180 = 10X T, doior

l I_Q_UL/_Q - (O Oﬂ(flc 'n G
—(-H_} lo o Poww\ (,q-’?_) P

’X*c JuY ‘ n
o \C\M%B gLy jlﬁ) %ﬂuf; :fﬁ :é;ltziﬁ;ﬁ
o ’?./ 2

Y =93

X =
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