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General Marking Instructions

Please ensure that

the student booklet number matches the number on the Scoring Sheet

e only a pencil is used to complete the Scoring Sheet

o the final test mark is recorded on the Scoring Sheet

o the Scoring Sheet is complete and a copy has been made for school records

Do not make any marks in the student booklets. Booklets may be selected by Manitoba Education
and Training for sample marking.

Once marking is completed, please forward the Scoring Sheets to Manitoba Education and Training
using the envelope provided (for more information, see the administration manual).

Marking
Explanations for student errors for selected-response questions have been provided, if applicable.

To receive full marks for a question, a student’s response must be complete and correct. Partial
marks may be awarded for an “appropriate strategy” with execution errors. An appropriate strategy
is defined as one that is consistent with the learning outcomes and mathematical processes
associated with the question and, if properly executed, would lead to the correct answer.

Some questions require a form of explanation or justification from students. Explanation or
justification can be given through a labelled diagram, in words, by showing mathematical operations
for answer verification, or by providing output from a technological tool. For this reason, appropriate
flexibility is required when marking student responses.

Students are expected to round all final answers to two decimal places unless otherwise indicated in
the question, or if the answer terminates to a whole number or one decimal place. More than two
decimal places are acceptable if rounded correctly, except for monetary values or when the context of
the question implies whole units be used (e.g., people, cans of paint).

Errors

Marks are deducted if conceptual or communication errors are committed. A 0.5 mark deduction will
also apply each time a student makes one of the following errors:

e an arithmetic error

e aprocedural error (not a conceptual error)

e alack of clarity in the explanation, the description, or the justification

Conceptual Errors

As a guiding principle, students should only be penalized once for each error committed in the
context of a test question. For example, students may choose an inappropriate strategy for a question,
but carry it through correctly and arrive at an incorrect answer. In such cases, students should be
penalized for having selected an inappropriate strategy for the task at hand, but should be given credit
for having arrived at an answer consistent with their choice of strategy.
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Communication Errors

Communication errors are errors that are not related to the concepts and are tracked on the Scoring
Sheet in a separate section. There is a 0.5 mark deduction for each type of communication error
committed, with a maximum deduction of 3 marks from the total test mark. Each communication
error can only be deducted once per test and committing a second error of the same type does not
further affect a student’s mark.

@  Final Answer

does not include a percent sign

does not identify the answer (e.g., TVM solver, Venn diagram)
does not use the given contextual variables

incorrectly states the final answer

® Notation

does not include braces when using set notation
does not include a box when using a Venn diagram

e does not include one of the following in the equation: “y =, “sin”, “In”, or “x”, or writes
parameters separately from the equation

e does not change “y ~” to “y =" when writing an equation

® Transcription/Transposition

e makes a transcription error (inaccurate transferring of information)
e makes a transposition error (changing order of digits)
e inaccurately plots one point on a scatter plot

Whole Units

e does not use whole units for materials purchased in design and measurement questions
e does not use whole units in contextual questions involving discrete data (e.g., people)

® Units

does not include the dollar sign for monetary values

uses incorrect units of measure

does not include the units in the final answer

confuses square and cubic units (e.g., cm? instead of cm?, or vice versa)
does not include units with labels on a graph

Rounding

e rounds incorrectly

e rounds too soon

e does not express the answer to the appropriate number of decimal places, including monetary
values to two decimal places

When a given response includes multiple types of communication errors, deductions are indicated in
the order in which the errors occur in the response. No communication errors are recorded for work
that has not been awarded marks. The total deduction may not exceed the marks awarded.
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Scoring

The marks allocated to questions are based on the concepts associated with the learning outcomes in
the curriculum. For each question, shade in the circle on the Scoring Sheet that represents the mark
awarded based on the concepts. A total of these marks will provide the preliminary mark.

The student’s final mark is determined by subtracting the communication errors from the preliminary
mark.

Example:

A student has a preliminary mark of 46. The student committed one E1 error (0.5 mark
deduction) and three E6 errors (0.5 mark deduction).

® ® ® ®

Final ) Transcription/ Whole _ )
Answer Notation Transposition Units Units Rounding

Communication Errors
Preliminary Mark - (Number of error types x 0.5) = Final Mark

46 - (2x0.5) = 45

Irregularities in Provincial Tests

During the administration of provincial tests, supervising teachers may encounter irregularities.
Markers may also encounter irregularities during local marking sessions. Appendix B provides
examples of such irregularities as well as procedures to follow to report irregularities.

If a Scoring Sheet is marked with “0” only (e.g., student was present but did not attempt any
questions) please document this on the lrregular Test Booklet Report.

Assistance

If any issue arises that cannot be resolved locally during marking, please call Manitoba Education
and Training at the earliest opportunity to advise us of the situation and seek assistance if necessary.

You must contact the Assessment Consultant responsible for this project before making any
modifications to the marking keys.

Yongfei Wu

Assessment Consultant

Grade 12 Applied Mathematics
Telephone: 204-945-4035

Toll-Free: 1-800-282-8069, ext. 4035
Email: yongfei.wu@gov.mb.ca
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Marking Keys

Please note that this Marking Guide contains
screen captures taken from a TI-84 Plus graphing calculator.
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RELATIONS AND FUNCTIONS

Question 1

Total: 1 mark

Learning Outcome: 12.A.R.1

Question Type: Selected Response

Select the best answer.

A stadium field is shaped like a parabola so that rainwater runs off to the sides. The surface of

the field can be modelled by the following function:

y = —0.000 234(x — 80)* + 1.5

where x represents the distance from the left side of the field
and y represents the height of the field.

<

Height (ft.)
[\e]

Width (ft.)

What is the width of the field?

A) 0.75 ft.

B) 1.5 ft.

C) 80 ft.

Student Error

A: maximum =+ 2

B: maximum

C: axis of symmetry

160 ft.
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Question 2 Total: 1 mark
Learning Outcome: 12.A.R.1 Question Type: Constructed Response

In an experiment, a water balloon is dropped from the roof of a school. The height of the water
balloon from the ground is a function of time. The height is expressed in metres and the time is

expressed in seconds. The domain of this function is [0, 1.43].

Give one reason that explains why the domain is restricted.

The domain is restricted to 1.43 seconds because
after 1.43 seconds, the water balloon hits the ground.

OR

The domain is restricted to beginning at 0 seconds because
the equation does not model the height of the water balloon before it is dropped.

Other reasons are possible.

Marking Key

© | / mark for appropriate reason
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Question 3

Total: 2 marks

Learning Outcome: 12.A.R.1

Question Type: Constructed Response

Taryn cooks a roast and records its internal temperature at specific times throughout the cooking
process. Her findings are shown in the table below.

Time (hours)

1

2 5 8

Temperature (°F)

70

120 150 175

a) Determine the cubic regression equation that best models the data in this situation.

(1 mark)

y =1.39x"— 21.11x* + 103.61x — 13.89

b) The next time Taryn cooks a roast, she would like its internal temperature to be 160°F.
Determine how long it will take the roast to reach this temperature.

(1 mark) OR
- 160 /
Y, =160 (7.42, 160)
CALC| 5: intersect  (7.420..., 160)
x =742
/
y =160
click on intersection
x =742
It will take 7.42 hours.
Marking Key
O© | ] mark for correct answer in (a)
® | | mark for consistent answer in (b)
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Question 4 Total: 2 marks

Learning Outcome: 12.A.R.2 Question Type: Constructed Response

Scientists have determined that when the weight of an adult electric eel is known, its length can
be modelled using the following equation:

y = 22.41n(x) — 28.7

where x is the eel’s weight in pounds
and y is the length of the eel in inches.

a) Using the equation, determine the length of an eel that weighs 18 pounds.

(1 mark)
CALC| I: value x =18, y =36.04

The length of an eel that weighs 18 pounds is 36.04 inches.

b) Provide one limitation of the equation that models this relationship.

(1 mark)
The weight of an eel cannot be infinite.
OR
The weight of an eel must be greater than or equal to 3.60 pounds
because the length must be a positive number.
Other limitations are possible.
Marking Key
O© | [ mark for correct answer in (a)
® | | mark for appropriate limitation in (b)
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Total: 4 marks

Question Type: Constructed Response

Question 5
Learning Outcome: 12.A.R.3

A boat is propelled by a paddle wheel with a diameter
of 14 feet. Each paddle takes 90 seconds to complete
one revolution. The logo on one paddle reaches a
maximum height of 11 feet above the water after

the boat is in motion for 10 seconds.

=7

waterline %

L
N>

ft.

Diagram is not drawn to scale.

a) Determine a possible sinusoidal equation that models the height of the logo over time.

Show your work.

(2marks) [ Time (s) Height (ft.)
10 T
325 4
55 3
775 4
100 11

y= 7Sin(0.07x + 0.87) + 4

Other equations are possible.

b) Determine how long the logo is underwater during one revolution. Show your work.

(2 marks) 2: zero (41.212 476, 0)
2: zero (68.787 524, 0)

68.787 524 — 41.212 476 = 27.575 048

The logo is underwater for 27.58 seconds.

Marking Key

1 mark for appropriate work in (a)

0.5 mark for two consistent values in (a)

0.5 mark for remaining two consistent values in (a)
1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

00O 0®0Q
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Question 6 Total: 6 marks

Learning Outcome: 12.A.R.2 Question Type: Constructed Response

An Australian farmer records the rabbit population on his farm over the course of one year.
The table below represents his data.

Time (months) 1 4 7 9 11
Number of rabbits 25 50 100 150 240

a) Create a clearly labelled graph by plotting the given data. Draw a curve of best fit.

(3 marks) ) )
Number of Rabbits Over Time

500

450

400

350

300

250
/

200 /

150 e
100 > g

50 e

Number of Rabbits

0 1 2 3 4 5 6 7 8 9 10 11 12

Time (months)

b) Determine the exponential regression equation that best models the data in this situation.

(1 mark)
y =20.17(1.25)"
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c) Using your equation in (b), determine how long it will take for the rabbit population to

reach 400.
(1 mark)
OR
d
_ 400
Y, =400 (13.266, 400)
5:intersect  (13.265..., 400)
x =13.27
y =400
click on intersection
x =13.27

It will take 13.27 months for the rabbit population to reach 400.

d) At a different farm, there are 300 rabbits at the beginning of the following year. This rabbit
population increases, but less quickly than on the first farm. Write an exponential equation
that models this situation.

(1 mark)
y =300(1.17)"

Other equations are possible.

Marker Note(s):
— In Desmos, if O Log Mode is unchecked, a = 20.354 and b = 1.251 05.

Marking Key

1 mark for communicating the context of the graph with appropriate title and/or labels
in (a)

1 mark for using an appropriate domain and range (i.e., window settings/grid range) for
the context of the question in (a)

1 mark for correctly plotting the data in (a)

1 mark for correct equation in (b)

1 mark for consistent answer in (c)

0.5 mark for correct a value in (d)
0.5 mark for 1 <b < 1.25in (d)

Qd®60® © O
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PROBABILITY

Question 7

Total: 1 mark

Learning Outcome: 12.A.P.1

Question Type: Selected Response

Select the best answer.
Cintra scores a goal on 11% of the shots she takes.

Identify the odds against her scoring a goal.

A) 11:89

89:11

C) 11:100

D) 89:100

Applied Mathematics: Marking Guide (June 2019)
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Question 8 Total: 2 marks

Learning Outcome: 12.A.P .4 Question Type: Constructed Response

Corbin wants to create an image of himself on his cellphone. There are 7 choices for hair colour,
3 choices for hair length, and 9 choices for a hat.

Using these options, how many different images in total can he create with or without a hat?
Show your work.

Method A:
withahat: 7 x 3 x 9 =189 without ahat: 7 x 3 =21
TN 21
colour length hat colour length
189 + 21 =210
He can create 210 different images.
Marking Key
© | | mark for correct case with a hat
® | 0.5 mark for correct case without a hat
® | 0.5 mark for consistent sum of cases
OR
Method B:
7 x 3 x 10 =210
T N
colour length  with or
without a hat
He can create 210 different images.
Marking Key
O® | ] mark for appropriate work
® | | mark for consistent answer
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Question 9 Total: 2 marks

Learning Outcomes: 12.A.P.2, 12.A.L.2 Question Type: Constructed Response

There are 21 students in an applied math class. On a test, 10 students used an app, 14 students
used a graphing calculator, and 4 students used both.

What is the probability that a randomly selected student used only an app on the test?
Show your work.

Graphing
App Calculator

The probability is %, %, 0.29, or 28.57%.

Marking Key

O® | ] mark for appropriate work
® | | mark for consistent answer
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Question 10 Total: 2 marks
Learning Outcomes: 12.A.P.4, 12.A.P.5 Question Type: Constructed Response

Pedro is walking from the train station to the convention centre and must withdraw money at the
bank on his way. He can only walk south and east. How many different ways can he get to the
convention centre? Show your work.

Train Station 1 N
‘ T
1 2
1 3
1 4 )| 4 4 4
Bank
4 8 12 16
4 12 24 40

Convention Centre

There are 40 different ways.

OR
ESSS  EEESS
4! 5!
_— X —_—
3! 312!
=4x10
=40
There are 40 different ways.
Marking Key
O© | [ mark for appropriate work
® | ] mark for consistent answer
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Question 11 Total: 4 marks
Learning Outcome: 12.A.P.3 Question Type: Constructed Response

There are 5 biology books, 4 math books, and 7 history books randomly placed on a shelf.

a) Luis selects 2 books, one after the other. Determine the probability that both books are on
the same subject. Show your work.

(3 marks)
P(2 same-subject books) = P(biology, biology) + P(math, math) + P(history, history)

5 4 (4 3} [7 6)
=l —x—|+| —x— |+ | —x—
16 15 16 15 16 15

20 12 42
= - -

240 240 240
_74

240

The probability is 132—70, 0.31, or 30.83%.

b) Are the events in (a) independent or dependent? Explain.

(1 mark)
The events in (a) are dependent because the books are not replaced.
Therefore, the probability changes for the second selection of each book.

Marking Key

1 mark for correctly considering dependency in (a)

1 mark for correctly multiplying the number of same-subject books in (a)
1 mark for consistent sum in (a)

1 mark for correct explanation in (b)

OO0 eC
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Question 12 Total: 3 marks
Learning Outcomes: 12.A.P.2, 12.A.P.3 Question Type: Constructed Response

Construction work has slowed travel near Dauphin, Manitoba. Harry must drive through the
construction zone to get to work. The probability that he will be delayed because of the
construction is 45%. If he is delayed, the probability he will get to work on time is 70%. If he is
not delayed, the probability he will get to work on time is 85%.

a) Use a graphic organizer to show all possible outcomes for this situation.

(1 mark) OR
on time onnt(i)rtne
T
(D (NT)
delayed
D) DT DNT
not
delayed NDT NDNT
(ND)

Other graphic organizers are possible.

b) Determine the probability that Harry will get to work on time. Show your work.

(2 marks)
P(on time) = P(delayed, on time) + P(not delayed, on time)

= 0.45(0.70) + 0.55(0.85)
=0.782'5

The probability is 431_(1)?)’ 0.78, or 78.25%.

Marking Key

1 mark for appropriate graphic organizer in (a)
0.5 mark for P(delayed, on time) in (b)

0.5 mark for P(not delayed, on time) in (b)

1 mark for consistent sum in (b)

OO0 0C
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Question 13 Total: 2 marks
Learning Outcome: 12.A.P.6 Question Type: Constructed Response

A group of friends is ordering a meal of 3 pizzas and 2 salads from a restaurant. The restaurant
offers 6 types of pizzas and 4 types of salads.

If all pizzas and salads chosen must be different from one another, how many meal options do
the friends have? Show your work.

6C3 4Gy
=20x6
=120

There are 120 meal options.

Marker Note(s):
— Award a maximum of 1 mark if permutations are used instead of combinations.

Marking Key

O® | [ mark for appropriate work
® | ] mark for consistent answer
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Question 14 Total: 5 marks
Learning Outcomes: 12.A.P.5, 12.A.FM.1 Question Type: Constructed Response

A dealership has 6 cars, 2 vans, and 4 trucks for sale.

a) An employee is asked to park all of these vehicles in a row. How many different ways can
this be done if all of the cars must be together, all of the vans must be together, and all of the
trucks must be together? Show your work.

(2 marks)
61214131 =207 360

There are 207 360 different ways.

FINANCIAL MATHEMATICS

b) Diane visits the dealership and decides to buy one of the trucks. The price of this truck is
$36 500.00, taxes included. She has $4000.00 for a down payment. The balance will be
financed at an interest rate of 2.99%, compounded monthly, for 7 years. Calculate her
monthly payment. Show your work.

(2 marks)

=0

Her monthly payment is $429.29.
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c) What is the total amount Diane will pay to buy the truck?

(1 mark)
Total amount = $429.29 x 84 + $4000.00

= $36 060.36 + $4000.00
= $40 060.36

The total amount Diane will pay is $40 060.36.

Marker Note(s):

— Award a maximum of 1 mark in (b) for one incorrect input value;, award no marks for two or

more incorrect input values.

Marking Key

0.5 mark for 6!2!4! in (a)

0.5 mark for 3! in (a)

1 mark for correctly multiplying factorials in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

0.5 mark for consistent total monthly payments in (c)
0.5 mark for consistent total amount in (c)

Q0O QC
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Question 15 Total: 1 mark
Learning Outcome: 12.A.FM.1 Question Type: Selected Response

Select the best answer.

Renasha deposits $1200.00 into a savings account that earns simple interest at a rate of 1.72%
annually.

What is the total value of Renasha’s account at the end of one year?

A) $20.64

$1220.64

C) $1447.68

D) $3264.00
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Question 16 Total: 2 marks
Learning Outcome: 12.A.FM.2 Question Type: Constructed Response

Mr. Chen is moving to Manitoba and is looking for a place to live.

State two reasons why Mr. Chen would prefer renting a house instead of buying a similar house.

No down payment is needed.
OR

Mr. Chen would not be responsible for maintenance.
OR

If Mr. Chen needed to relocate, he would not need to sell the house.

Other reasons are possible.

Marking Key

O© | ] mark for one appropriate reason
® | ] mark for a second appropriate reason
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Question 17 Total: 3 marks
Learning Outcomes: 12.A.FM.1, 12.A.FM.3 Question Type: Constructed Response

Nadia hopes to save enough money over a 6-year period to go on a trip estimated to cost
$11 600.00. To start saving, she deposits $1250.00 into an account that earns an interest rate
of 4.21%, compounded monthly.

a) If she makes monthly payments of $110.00 into this account, how much money will she
have at the end of the 6-year period? Show your work.

(2 marks)

N=v2

Ix=4,21
Pll=-1258
PMT=-11@
s FlI=10560. 77242
Pit=12

Coli=12

FMT:|32M BEGIH

She will have $10 600.78 at the end of the 6-year period.

b) What is the minimum number of additional monthly payments Nadia needs to make in order
to save enough money for the trip?

(1 mark)

" M=7E. FZE7TED
Ix=4,21
PU=-125G
PMT=-11H
Fi'=11&86

P<4Y=12

Co\=12

PMT:|22w BEGIH
78.72 — 72 =6.72

Nadia needs to make a minimum of 7 additional monthly payments.
Marker Note(s):

— Award a maximum of 1 mark in (a) for one incorrect input value;, award no marks for two or
more incorrect input values.

Marking Key

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

0.5 mark for consistent total number of payments in (b)

0.5 mark for consistent number of additional payments in (b)

OO0 0C
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Question 18 Total: 5 marks
Learning Outcome: 12.A.FM.1 Question Type: Constructed Response

Marshall and Kim are renting a house that they hope to purchase. They pay $1800.00 in annual
heating costs and know that the annual property taxes are $2500.00. Their combined gross
income is $5200.00 per month.

a) Based on the gross debt service ratio (GDSR), what is the maximum monthly mortgage
payment they can afford? Show your work.

2 marks
( / monthly ¢5500. 00  $1800.00
mortgage + +
032 payment 12 12
T $5200.00
032 = (monthly mortgage payment + $208.33 + $150.00)
' $5200.00

$1664.00 = monthly mortgage payment + $358.33
$1305.67 = monthly mortgage payment

The maximum monthly mortgage payment they can afford is $1305.67.

b) If they have saved $30 000.00 for a down payment, what is the maximum house price they
can afford based on a 25-year amortization period at an interest rate of 4.64%, compounded
semi-annually? Show your work.

(3 marks)

FHMT:|3gM BEGIN

$232 622.61 + $30 000.00
= $262 622.61

The maximum house price they can afford is $262 622.61.

Marker Note(s):
— Award a maximum of 1 mark in (b) for one incorrect input value; award no marks for two or
more incorrect input values.

Marking Key

0.5 mark for correctly converting annual costs to monthly costs in (a)
0.5 mark for correct substitution into formula in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent value of mortgage in (b)

1 mark for consistent maximum house price in (b)

Q0O C
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Question 19 Total: 5 marks
Learning Outcome: 12.A.FM.3 Question Type: Constructed Response

Amor and Angélique each want to retire at age 65. They start investing in tax-free savings
accounts (TFSA) at different ages in their lives.

e Atage 28, Amor starts investing $240.00 per month into a TFSA that earns an interest
rate of 2.95%, compounded monthly.

e Atage 42, Angélique makes an initial deposit of $5000.00 and starts investing
$350.00 per month into a TFSA that earns an interest rate of 3.50%, compounded
monthly.

a) What is the value of each of their TFSAs at age 65? Show your work.

(4 marks)

Amor Angélique

N=444 M=Z75

Ix=2.95 I%=3.53

Pi=E Pl)= -SEEE
FMT=-24@ PMT=-358
mFLI=122739. 3144 =FU=129259, 6674
Prif=12 Ptl=12

CoY=12 CoY=12

PHT:[=2M BEGIH PHT:|320 EEGIH

The value of Amor’s TFSA is $192 789.31 while Angélique’s is $159 259.67.

b) Explain why a small long-term investment may be worth more than a large short-term
investment.

(1 mark)
A small long-term investment may earn more interest
compared to a large short-term investment.

Marker Note(s):
— For each TFSA value, award a maximum of 1 mark in (a) for one incorrect input value,
award no marks for two or more incorrect input values.

Marking Key

1 mark for appropriate work for Amor in (a)

1 mark for consistent value of Amor’s TFSA in (a)

1 mark for appropriate work for Angélique in (a)

1 mark for consistent value of Angélique’s TFSA in (a)
1 mark for appropriate explanation in (b)

000 Q

28 Applied Mathematics: Marking Guide (June 2019)



THIS PAGE WAS INTENTIONALLY LEFT BLANK.

Applied Mathematics: Marking Guide (June 2019)

29



DESIGN AND MEASUREMENT

Question 20 Total: 1 mark

Learning Outcome: 12.A.D.1 Question Type: Selected Response

Select the best answer.

-
A wheelbarrow is able to transport 6 cubic feet of soil per load. M

What is the minimum number of loads required to fill the following garden with soil?

1.5 ft. | %ft-

14 ft.
A) 3 Student Error
84
84
B:
@ 14 14 + 4
D) 504 D: 84 x6
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Question 21 Total: 3 marks
Learning Outcome: 12.A.D.1 Question Type: Constructed Response

You are in charge of purchasing enough sports drink for the participants of a 5-kilometre race.
There are 300 participants and you assume they will each drink the equivalent of 2 cups of sports
drink. The cups are cone shaped with the following dimensions:

< 8 cm >

v

a) What volume of sports drink must you purchase? Show your work.

(2 marks) 2
Volume of one cup = 7rr3 L Total volume = 117.286... cm® x 600 cups
> =70 371.68 cm’
_7(4) ()
3
=117.286... cm’

A volume of 70 371.68 cm® must be purchased.

b) Each container of sports drink costs $5.00 and contains 8 L (1 L = 1000 cm?) of drink.
How much will you spend on sports drink, before taxes?

(1 mark) Possible solution: 70 371.68 cm®

=7037168 L
1000 cm?/L
M = &.80 .". 9 containers
8L

9 containers x $5.00 = $45.00

You will spend $45.00 on sports drink.

Marking Key

1 mark for correct volume of one cup in (a)

1 mark for consistent total volume in (a)

0.5 mark for consistent number of containers in (b)
0.5 mark for consistent total cost in (b)

LN N )
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Question 22

Total: S marks

Learning Outcome: 12.A.D.1

Question Type: Constructed Response

You are to design a bedroom. The bedroom design must satisfy the following conditions:

e The bedroom must be rectangular.
e The bedroom must include one dresser, one desk, and one bed chosen from the furniture
options below.

Furniture Options
Dresser Desk Bed
Tall Wide Small Large Queen King
Dimensions S| 15x4 | 15x6 | 2x4 2x6 4x6 5x6
Area (ft?) 6 9 8 12 24 30
Cost (%) 559.00 729.00 379.00 449.00 1669.00 1779.00

a) Draw or describe the bedroom design, including dimensions, where

e one of the dimensions of the bedroom floor must be at least 10 feet
o the area of the bedroom must be between double and triple the area occupied by the total

of all the furniture

(2 marks) OR
Sample Design 1: (minimum) Sample Design 2: (maximum)
Tall dresser: 6 ft* Wide dresser: 9 ft?
Small desk: 8 ft? Large desk: 12 ft?

Queen bed: 24 ft*
38 ft?

Area of furniture: 38 ft?

Area of bedroom: 38 ft>x 2 = 76 ft°

King bed: 30 ft*
51 ft?

Area of furniture: 51 ft?

Area of bedroom: 51 ft*> x 3 = 153 ft?

1 i
A=1761t> |7.6f A=153 1> |10t
| L
— 10 ft. — — 15.3 ft. —

Dimensions: 10 ft. x 7.6 ft.

Other answers are possible.

Dimensions: 15.3 ft. x 10 ft.

32
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b) You must also install flooring in the bedroom. Flooring must be purchased in whole units.
You can buy carpet or hardwood.

e You must include an additional 10% to the area for installation and waste.
e The carpet costs $14.40 per yd>.
e The hardwood costs $19.80 per yd?.

Calculate the cost of the flooring before taxes.

(2 marks) OR
Sample Design 1: (minimum) Sample Design 2: (maximum)
2 2
Area of bedroom: % = 8.44 yd2 Area of bedroom: % =17 yd2
9 ft°/yd 9 ft°/yd
8.44 yd?x 1.1 =9.28 yd* .. 10 yd? 17 yd*x 1.1 = 18.70 yd* . 19 yd*
10 yd* x $14.40/yd?* = $144.00 19 yd* x $19.80/yd? = $376.20

Other answers are possible.

c) Calculate the total cost of the furniture and the flooring, plus GST and PST.
(Note: GST = 5%, PST = 8%)

(1 mark) OR
Sample Design 1: (minimum) Sample Design 2: (maximum)
Cost of furniture: Cost of furniture:

Dresser $559.00 Dresser $729.00

Desk $379.00 Desk $449.00

Bed $1669.00 Bed $1779.00

Subtotal  $2607.00 Subtotal ~ $2957.00

Cost of flooring: ~ $144.00 Cost of flooring:  $376.20

Subtotal  $2751.00 Subtotal  $3333.20

GST $137.55 GST $166.66

PST $220.08 PST $266.66

Total $3108.63 Total $3766.52

Other answers are possible.

Marking Key

0.5 mark for including one dresser, one desk, and one bed in (a)

1 mark for total surface area of bedroom with an appropriate width and size in (a)

0.5 mark for appropriate dimensions of bedroom in (a)

1 mark for correct conversion to yd’ in (b)

1 mark for consistent cost of flooring before taxes in (b)

0.5 mark for correct cost of furniture before taxes in (c)

0.5 mark for consistent total cost of bedroom, including cost of flooring and taxes in (c)

Q00O 0C
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LOGICAL REASONING

Question 23 Total: 2 marks
Learning Outcome: 12.A.L.3 Question Type: Constructed Response

a) Create a true conditional statement using two of the statements given below.

the number is positive

the number is negative

the number is less than zero
the number is prime

the number is odd

the number is even

the number is 5

(1 mark)
If the number is negative, then the number is less than zero.

OR

If the number is 5, then the number is odd.

OR

If the number is not positive, then the number is not prime.

Other statements are possible.

b) Write the inverse of the statement created in (a).

(1 mark)
If the number is not negative, then the number is not less than zero.
OR
If the number is not 5, then the number is not odd.
OR
If the number is positive, then the number is prime.
Other statements are possible.
Marking Key
O© | [ mark for appropriate true conditional statement in (a)
® | ] mark for consistent inverse in (b)
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Question 24 Total: 2 marks
Learning Outcome: 12.A.L.2 Question Type: Constructed Response

The universal set B represents the breakfast items in Pierre’s backpack:
B = {apple, yogurt, granola bar}

Pierre must choose at least one item to eat for breakfast.

Write all of Pierre’s breakfast options as subsets.

ple}
yogurt}
granola bar}

apple, granola bar}

{a
{
{
{apple, yogurt}
{
{yogurt, granola bar}
{

apple, yogurt, granola bar}

Marker Note(s):
— Award a maximum of 1.5 marks if more than seven subsets are included.

Marking Key

0.5 mark for correctly identifying 4 subsets

0.5 mark for correctly identifying 5th subset
0.5 mark for correctly identifying 6th subset
0.5 mark for correctly identifying 7th subset

COd0deQ
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Question 25 Total: 1 mark
Learning Outcome: 12.A.L.2 Question Type: Constructed Response

Students attend a field trip to the Canadian Museum of Human Rights. They have the option of
visiting Gallery A, Gallery B, Gallery C, or any combination of these.

Their visits can be represented by the Venn diagram below.

Shade the Venn diagram to illustrate the students who visited either Gallery B or Gallery C
(BUC).

Marking Key

O® | [ mark for correct answer
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Question 26 Total: 3 marks
Learning Outcome: 12.A.L.1 Question Type: Constructed Response

A magic square is an array that has the same sum in each row, column, and diagonal. This sum is
called the magic number.

71201112

14| 8 |23 |15

200 6 | 13|11

9 16| 3 |22

a) Determine the number in the array above that prevents it from being a magic square.

(1 mark)
The number in the array above that prevents it from being a magic square is 15.

b) What number should replace the number found in (a) to make the array a magic square?

(1 mark)
The number 5 should replace the number found in (a).

c) What is the magic number of the resulting magic square?

(1 mark)
The magic number of the resulting magic square is 50.
Marking Key
© | | mark for correct answer in (a)
® | [ mark for correct answer in (b)
® | ] mark for correct answer in (c)
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Exemplars

Exemplars may contain screen captures
taken from software or Internet pages.
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Exemplar 1

Question 2 Total: 1 mark

In an experiment, a water balloon is dropped from the roof of a school. The height of the water
balloon from the ground is a function of time. The height is expressed in metres and the time is

expressed in seconds. The domain of this function is [O, 1.43].

Give one reason that explains why the domain is restricted.

The max 5 a¥ Yhe \\@(%M ot Yhe ook,

Yhe balloon will not 9o mto he
cound 40 Yhere 5 a yestctos

on Yne \(‘\@%QJQW\F

0 marks:
— no criteria met
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Exemplar 2

Question 2 Total: 1 mark

In an experiment, a water balloon is dropped from the roof of a school. The height of the water
balloon from the ground is a function of time. The height is expressed in metres and the time is
expressed in seconds. The domain of this function is [O, 1.43].

Give one reason that explains why the domain is restricted.

& ok )&u\(\exif)\f\* ot Yo Kme con v b

®
\ess  Muwn  zeco.

0.5 mark:
©® — | mark for appropriate reason
® — 0.5 mark deduction for lack of clarity
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Exemplar 1

Question 3 Total: 2 marks

Taryn cooks a roast and records its internal temperature at specific times throughout the cooking
process. Her findings are shown in the table below.

Time (hours) 1 2 5 8
Temperature (°F) 70 120 150 175

a) Determine the cubic regression equation that best models the data in this situation.

= (0R)2 3L.74x U5

b) The next time Taryn cooks a roast, she would like its internal temperature to be 160°F.
Determine how long it will take the roast to reach this temperature.

52 hou®

(1 mark)

1 mark:
® — 1 mark for consistent answer in (b)
— does not express the answer to the
appropriate number of decimal places
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Exemplar 2

Question 3 Total: 2 marks

Taryn cooks a roast and records its internal temperature at specific times throughout the cooking
process. Her findings are shown in the table below.

Time (hours) 1 2 5 8
Temperature (°F) 70 120 150 175

a) Determine the cubic regression equation that best models the data in this situation.
—_—

(1 mark) - o?("%‘ox?*r\* CX &\
o= »o0
o) ‘&\/"/

VN
§I0%A Ny

J 6 Z:Q/
8
e

b) The next time Taryn cooks a roast, she would like its internal temperature to be 160°F.
Determine how long it will take the roast to reach this temperature.

(1 mark)
/Tfk WD Acde §

1 mark:
® — [ mark for correct answer in (a)

—9% e 1

# — does not include one of the following in the equation: “y =", “sin”, “In”,

[YP9e4)

or “x”, or writes parameters separately from the equation
— does not express the answer to the appropriate number of decimal places
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Exemplar 1

Question 4 Total: 2 marks

Scientists have determined that when the weight of an adult electric eel is known, its length can
be modelled using the following equation:

y =22.4In(x) - 28.7

where x is the eel’s weight in pounds
and y is the length of the eel in inches.

a) Using the equation, determine the length of an eel that weighs 18 pounds.

(1 mark) 'DJ\A ﬂ‘oce \/0\(!/’6 )< —_ ‘ g

Y= 28 5\
T\he ce |. BGT'\nclofg lo

7
b) PBVide one limitation of the equation that models this relationship.
(1 mark) lhé *66‘ C(’/‘ﬁhoT apow "FQCG\/@{‘
Mo 9 2e,

el comd be (\ﬁ&&m\lf Qo\n&s.

2 marks:
©® — [ mark for correct answer in (a)
® — 1 mark for appropriate limitation in (b)
— does not express the answer to the
appropriate number of decimal places
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Exemplar 2

Question 4 Total: 2 marks

Scientists have determined that when the weight of an adult electric eel is known, its length can
be modelled using the following equation:

y =22.4In(x) - 28.7

where x is the eel’s weight in pounds
and y is the length of the eel in inches.

a) Using the equation, determine the length of an eel that weighs 18 pounds.
(1 mark)

3: 22 .M \n('%"m“’
= ‘07 "‘CL(IS
§=36.9

mm— |

®

b) Provide one limitation of the equation that models this relationship.

(1 mark) . .
£ Ao el s les Hhan a gound
ha e eq}w-" jon wow 4 not (gark
ex: = a2 1n(05) -22.7
9 = -tM. 23 n
2 marks:
® — 1 mark for correct answer in (a)
® — 1 mark for appropriate limitation in (b)
® — makes a transcription error (inaccurate transferring of information)
46
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Exemplar 1

Question 5

Total: 4 marks

A boat is propelled by a paddle wheel with a diameter

logo

of 14 feet. Each paddle takes 90 seconds to complete
one revolution. The logo on one paddle reaches a
maximum height of 11 feet above the water after

the boat is in motion for 10 seconds.

=

\

14

-

waterline /

YL

s
AN

Diagram is not

drawn to scale.

1)

a) Determine a possible sinusoidal equation that models the height of the logo over time.

Show your work.

ft.

(2 marks) Time (s) Height (ft.)
@) 3
228 4
4§ ||
61.5 H
90 -3

(7500 (0.072-15D47)

b) Determine how long the logo is underwater during one revolution. Show your work.

(2 marks) @e/r’O} 76 62,
V=0 — 1.7
213,79 sec
Az 12, 67.97- 8¢
ﬁ,@/ﬂi} AL ove W
7/;0 qO’bZF/Z’
X-762) e

adL&r‘
27.5%

[

nd

erwate~

3.5 marks:

©® — 1 mark for appropriate work in (a)
® — (.5 mark for two consistent values in (a)
® — 1 mark for appropriate work in (b)
® — | mark for consistent answer in (b)
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Exemplar 2

Question 5 Total: 4 marks

A boat is pro a paddle f iameter
of 14 feetEach paddle takes 90 seconds to complete
one revolution. The Togo on one paddle reaches a
maximum height of 11 feet above the water after o
the boat is in motion for 10 sec?ds.x tﬁ\ﬁ\% o=
(\0 ) W <
NRCEY 2 gt b 3§y 7S
(32.5,M ) o eAv
' (.5,

water 13'6.\3’. ‘3 i
< 7N I

’

logo

WEY

14 ft.

hevgny ()

o]

<\e \Sec o~AS 5 Diagram is not drawn to scale.

~$ p
a) Determine a f%%éibluation that models the height of the logo over time.
Show your work. penod = A0S
\Q, W)
(2marks) [ Time (s) Height (ft.) ooy N & (o,

‘&‘: AAN e %€M§
= nergny Oloove /el e Orkes”
\eve\ (£+)
J

rnimon B 2=
A\ > Moy = (\\j z L.$§

2
6\
b) Determine how long the logo is underwater during one revolution. Show your work.
(2 marks) oroen N Ao Tlas ik - 1YY

A Trace L
a’g veletepry  aF £ QN 2\ veondS

O\ A E = ‘O%.h"'q S€WwYAS
08 G- Y AT OV secenas
—~re 10 s wdernaer  for 2. 3B Seweds.

4 marks:
©® — 1 mark for appropriate work in (a)
® — (.5 mark for two consistent values in (a)
® — (.5 mark for remaining two consistent values in (a)
® — | mark for appropriate work in (b)
©® — 1 mark for consistent answer in (b)
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Exemplar 1

Question 6 Total: 6 marks

An Australian farmer records the rabbit population on his farm over the course of one year.
The table below represents his data.

¥ | Time (months) 1 4 7 9 11
y Number of rabbits 25 50 100 150 240

a) Create a clearly labelled graph by plotting the given data. Draw a curve of best fit.

(3 marks) The rablE «Pepweab-&-v

v

B . lo 2 1 \6 '8 20
Tiene, (,mon‘\%s)

b) Determine the exponential regression equation that best models the data in this situation.

(1 mark) Wsinog Vesmos

\/ = a(b\x

y = 720.354(1. 2510%Y
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Exemplar 1 (continued)

c) Using your equation in (b), determine how long it will take for the rabbit population to

reach 400. Ui nog D eg™mos

(1 mark) y;L\oo

)(-_;\”;. aQ

wkc 12.20 W\Or\‘”’\s .

d) At a different farm, there are 300 rabbits at the beginning of the following year. This rabbit
population increases, but less quickly than on the first farm. Write an exponential equation
that models this situation.

(1 mark)
dsincx Desmos

= al)
ﬁ:m.zcw( L. 7.5\6&0")

S marks:

O — [ mark for communicating the context of the graph with
appropriate title and/or labels in (a)

® — | mark for using an appropriate domain and range (i.e., window
settings/grid range) for the context of the question in (a)

® — 1 mark for correctly plotting the data in (a)

® — 1 mark for correct equation in (b)

® — 1 mark for consistent answer in (c)

Applied Mathematics: Marking Guide (June 2019) 51



Exemplar 2

Question 6 Total: 6 marks

An Australian farmer records the rabbit population on his farm over the course of one year.
The table below represents his data.

Time (months) 1 4 7 9 11

150 240

Number of rabbits 25 50 100

a) Create a clearly labelled graph by plotting the given data. Draw a curve of best fit.

(3 marks) Raéé'.‘(‘ Popu! a €ron  in
A hmMon *“ 5
250

/

w00 /
< /
S //
150 :
r /
3
E- /
5 (o0 _
e
)
/
/.
(/] /
5 -
/‘-'//
-
00 l :
>~ ,( b 3 lo 12 I

/rl‘»\f n m«owé/\"

b) Determine the exponential regression equation that best models the data in this situation.

(1 mark)
]ﬁ‘i x“t (-5.5¢)x

e
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Exemplar 2 (continued)

c) Using your equation in (b), determine how long it will take for the rabbit population to
reach 400.

(1 mark)

d) At a different farm, there are 300 rabbits at the beginning of the following year. This rabbit
population increases, but less quickly than on the first farm. Write an exponential equation
that models this situation.

/

(1 mark)

4 marks:
©® — | mark for communicating the context of the graph with
appropriate title and/or labels in (a)
® — | mark for using an appropriate domain and range (i.e., window
settings/grid range) for the context of the question in (a)
©® — | mark for correctly plotting the data in (a)
©® — 1 mark for consistent answer in (c)

® — makes a transcription error (inaccurate transferring of information)
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Exemplar 1

Question 8 Total: 2 marks

/ 2
Corbin wants to create an image of himself on his cellphone. There are 7 choices for hair colour,
3 choices for hair length, and 9 choices for a hat.

Using these options, how many different images in total can he create with or without a hat?
Show your work.

1.5 -9 = 1Y poosibe ophons W
‘r .
3.3 ° ;zs% ophans  \orthoot

an PoSS{ bLeq3 ophons  for Corbin'S

im&SQ

1.5 marks:
® — 1 mark for correct case with a hat
® — (.5 mark for correct case without a hat
©® — 0.5 mark for consistent sum of cases
@ — 0.5 mark deduction for arithmetic error
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Exemplar 2

Question 8 Total: 2 marks

Corbin wants to create an image of himself on his cellphone. There are 7 choices for hair colour,
3 choices for hair length, and 9 choices for a hat.

Using these options, how many different images in total can he create with or without a hat?
Show your work.

With Hat
3 X _3—— x 9 = \89 image
haiv \e.v\%% hat
Without hat
7 x 3 = 21 image

He can create iga ima%g with hot

or create 2/ image without hat

1.5 marks:
® — 1 mark for correct case with a hat
® — 0.5 mark for correct case without a hat
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Exemplar 1

Question 9 Total: 2 marks

There are 21 students in an applied math class. On a test, 10 students used an app, 14 students
used a graphing calculator, and 4 students used both.

What is the probability that a randomly selected student used only an app on the test?
Show your work.

16—\ =
Ny Cote O-U=0

g \q\q:bwk

\ Ncne
\®

S X

- e

E\ R = _“Mj O\ 3%3‘\% On\Ll

NSed  gn off

2 marks:
©® — 1 mark for appropriate work
® — 1 mark for consistent answer

@ — does not include a box when using a Venn diagram
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Exemplar 2

Question 9 Total: 2 marks

There are 21 students in an applied math class. On a test, 10 students used an app, 14 students
used a graphing calculator, and 4 students used both.

What is the probability that a randomly selected student used only an app on the test?
Show your work.

APP

2 marks:
©® — 1 mark for appropriate work
® — 1 mark for consistent answer

@ — does not include a box when using a Venn diagram
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Exemplar 1

Question 10

Total: 2 marks

Pedro is walking from the train station to the convention centre and must withdraw money at the
bank on his way. He can only walk south and east. How many different ways can he get to the

convention centre? Show your work.

Train Station | ) ' { N
. .l l }/ / /\ ,:’7
hl ; /] ff |
3 ,? [ /f /
< i g i ,' T ! 3
\‘\gsz;\‘;] /z
Lol LA
[ Bank ™ VA
g 9 B 13
L (‘E'
-Sensention Centre

\
there \S [(/gr ARhs 4o

ConueHON Cendxe.

1 mark:
® — | mark for consistent answer
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Exemplar 2

Question 10 Total: 2 marks

Pedro is walking from the train station to the convention centre and must withdraw money at the
bank on his way. He can only walk south and east. How many different ways can he get to the
convention centre? Show your work.

Train Station‘ L ! [ l N
T
( 2 3 . 2
| . 4 .' L
( 4 | 1
Bank
! " N
| } 6

@
lo Convention Centre

[0 +<4 =14

-
Ppedro can walk 1Y d#erent ways (£ he
Mmudd withdraw tnoney at the Lank on Kis Way.

1 mark:
O — [ mark for appropriate work
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Exemplar 1
Question 11

Total: 4 marks
There are 5 biology books, 4 math books, and 7 history books randomly placed on a shelf.

a) Luis selects 2 books, one after the other. Determine the probability that both books are on
the same subject. Show your work.
(3 marks)

B iology

AN F I Y N A N l”ﬂ(’“";"}‘?

! b ofF each boole
History — -

Z % _G, Z\Hﬂpul.l'

b 1k

b) Are the events in (a) independent or dependent? Explain.
(1 mark)

( ~
c)eeenaen*) becovse tue selectson

©- of the  First vook determiues
WhWon  boo¥ mus + e 7e‘ec+eg
L Vet

1.5 marks:

® — | mark for correctly multiplying the number of same-subject books in (a)
® — 1 mark for correct explanation in (b)

® — 0.5 mark deduction for lack of clarity
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Exemplar 2

Question 11 Total: 4 marks

There are 5 biology books, 4 math books, and 7 history books randomly placed on a shelf.

a) Luis selects 2 books, one after the other. Determine the probability that both books are on
the same subject. Show your work.

(3 marks) 6
L oe) 5 'A + 4’/ ¢ 3/ 7 ! /
: L [P D (wothsen = Y16t s o+ s+ Jig s
J\b
v %“ ¢ :0-0&* 0.05 + 0.)75%
\2&% Both Sme) > 0,305
% \%(\ i} )
\7/|S 30.507.
\\\ 5/\5
”f/\s

b) Are the events in (a) independent or dependent? Explain.

(1 mark) T\\Q\t\ (AN Aqun}U\Y Letowse e
Setnd Q\\‘# Seperd  on e Riesk
oo baney  oker ov¥,

4 marks:
® — [ mark for correctly considering dependency in (a)
® — | mark for correctly multiplying the number of same-subject books in (a)
® — | mark for consistent sum in (a)
® — 1 mark for correct explanation in (b)

— rounds too soon
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Exemplar 1

Question 12 Total: 3 marks

Construction work has slowed travel near Dauphin, Manitoba. Harry must drive through the
construction zone to get to work. The probability that he will be delayed because of the
construction is 45%. If he is delayed, the probability he will get to work on time is 70%. If he is
not delayed, the probability he will get to work on time is 85%.

a) Use a graphic organizer to show all possible outcomes for this situation.

(1 mark)
of "\o 4}
(/ot\ww‘“w
557

sk
onhoe A got onhe NV

790% 30% 85% 157

b) Determine the probability that Harry will get to work on time. Show your work.

(2 marks) Lo.'-{ﬁ)(OJ) = 0315 3150073
(o0.59)(0.85) = 01673 o473

U675

\oo ©00

2 marks:
©® — 1 mark for appropriate graphic organizer in (a)
® — (.5 mark for P(delayed, on time) in (b)
® — (.5 mark for P(not delayed, on time) in (b)
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Exemplar 2

Question 12 Total: 3 marks

Construction work has slowed travel near Dauphin, Manitoba. Harry must drive through the
construction zone to get to work. The probability that he will be delayed because of the
construction is 45%. If he is delayed, the probability he will get to work on time is 70%. If he is
not delayed, the probability he will get to work on time is 85%.

a) Use a graphic organizer to show all possible outcomes for this situation.

(1 mark)

A\
of

us

.30

b) Determine the probability that Harry will get to work on time. Show your work.

(2 marks)
(O <6 x OK) ¢ @-HS’)&Q 70)

-0-3 > q. 5T

2.5 marks:
©® — 1 mark for appropriate graphic organizer in (a)
® — (.5 mark for P(delayed, on time) in (b)
® — 1 mark for consistent sum in (b)
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Exemplar 1

Question 13 Total: 2 marks

A group of friends is ordering a meal of 3 pizzas and 2 salads from a restaurant. The restaurant
offers 6 types of pizzas and 4 types of salads.

If all pizzas and salads chosen must be different from one another, how many meal options do
the friends have? Show your work.

20 x \2 T 1990 cpmom

1 mark:
— 1 mark for using permutations instead of
combinations as per marker note
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Exemplar 2

Question 13 Total: 2 marks

A group of friends is ordering a meal of 3 pizzas and 2 salads from a restaurant. The restaurant
offers 6 types of pizzas and 4 types of salads.

If all pizzas and salads chosen must be different from one another, how many meal options do
the friends have? Show your work.

PI'ZZ_Q Sﬂ{ﬂ_
L

- 76 diblecent sl gl ons

1 mark:
©® — 1 mark for appropriate work

# — makes a transposition error (changing order of digits)
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Exemplar 1

Question 14 Total: 5 marks

A dealership has 6 cars, 2 vans, and 4 trucks for sale.

a) An employee is asked to park all of these vehicles in a row. How many different ways can
this be done if all of the cars must be together, all of the vans must be together, and all of the
e ————— e et ———————
trucks must be together? Show your work.

(2 marks)

9CL - 12CQ 13 CH
_ap9 - b - 495

= 2018% 030

b) Diane visits the dealership and decides to buy one of the trucks. The price of this truck is
$36 500.00, taxes included. She has $4000.00 for a down payment. The balance will be
financed at an interest rate of 2.99%, compounded monthly, for 7 years. Calculate her
monthly payment. Show your work.

(2 marks)

PRI \)MW\JUY\JC LOOW\Ch (g
5493 2

YAON

%WW
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Exemplar 1 (continued)

c) What is the total amount Diane will pay to buy the truck?

(1 mark) Jorak oot vl
he 635 03033+ @UDO P‘WW

u \O Transaction Type
\ ® Investment O Retirement Plan @ Loan ™)

Payment Frequency (per year)
©1 ©2 04 @12 O24 U26 w365 O

Compound Frequency (per year)
O1 W2 ©a4 @12 D24 O26 365 O

Financial Details
®

Present Value: 22S OOO‘/0.00 o
Future Value: 0.00
Monthly Deposit: HA3- 32, 000 &
Interest Rate (%): 2.9 000 U

# Years: 2 0 w

Make Deposit at: bStart or ® End of Period

Financial Summary ®

Principal Paid: 33S OOO/ 0.00
Interest Earned: 3M30-3%  0.00
Total Future Value: 3547033 00

3 marks:
® — 1 mark for appropriate work in (b)
® — 1 mark for consistent answer in (b)
® — 0.5 mark for consistent total monthly payments in (c)
® — 0.5 mark for consistent total amount in (¢)

® — makes a transcription error (inaccurate transferring of information)
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Exemplar 2

Question 14 Total: 5 marks

A dealership has 6 cars, 2 vans, and 4 trucks for sale.

a) An employee is asked to park all of these vehicles in a row. How many different ways can
this be done if all of the cars must be together, all of the vans must be together, and all of the
trucks must be together? Show your work.

(2 marks)
SHa tl CYE T

o' 7 129 Gt 729+ 7 +2Y4
= 1H2L woys

b) Diane visits the dealership and decides to buy one of the trucks. The price of this truck is
$36 500.00, taxes included. She has $4000.00 for a down payment. The balance will be
financed at an interest rate of 2.99%, compounded monthly, for 7 years. Calculate her
monthly payment. Show your work.

(2 marks)
=+ 2% 500.00
@ - 4¥ 2. | 2096.-~-
Fvs O

ply = 12
W

Her monthly payment wWOould los
LA VA
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Exemplar 2 (continued)

c) What is the total amount Diane will pay to buy the truck?
(1 mark)

Iy, (2 x ¢4
= 4Q u9g, of

houge oy

3 marks:
©® — (.5 mark for 6!2!4! in (a)
® — (.5 mark for 3! in (a)
© — | mark for consistent answer in (b)
® — 0.5 mark for consistent total monthly payments in (c)
® — (.5 mark for consistent total amount in (c)
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Exemplar 1

Question 16 Total: 2 marks

Mr. Chen is moving to Manitoba and is looking for a place to live.

State two reasons why Mr. Chen would prefer renting a house instead of buying a similar house.

Reason 1:
\0 '\x\&—— '\\'6 W o
° M vo  ou (e pon B0\ Wiy
Ve amthing %0(;% bad

Reason 2:

YWY\%- LQWRN  MonEnlY pPaYMeENTS

0.5 mark:
©® — | mark for one appropriate reason (Reason 1)
@ — 0.5 mark deduction for lack of clarity
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Exemplar 2

Question 16 Total: 2 marks

Mr. Chen is moving to Manitoba and is looking for a place to live.

State two reasons why Mr. Chen would prefer renting a house instead of buying a similar house.

Reason 1:

Wont
n Need Yo 0/%\/ (W]O/ OWpe, S})'
'©

5%

Reason 2:

O}\empe/\ Fhen 6\4\///15 o1 )70”5@

1 mark:
O — [ mark for one appropriate reason (Reason 1)
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Exemplar 1

Question 17 Total: 3 marks

Nadia hopes to save enough money over a 6-year period to go on a trip estimated to cost
$11 600.00. To start saving, she deposits $1250.00 into an account that earns an interest rate
of 4.21%, compounded monthly.

a) If she makes monthly payments of $110.00 into this account, how much money will she
have at the end of the 6-year period? Show your work.

e ot e ag 2

T-4.21

PRy \
mf\;\o She el have ﬁ73?3‘71>

¥ N\- at He
D/u\:o\l erd ot © s

Chy 1L

LEM)

b) What is the minimum number of additional monthly payments Nadia needs to make in order
to save enough money for the trip?

(1 mark) ﬁ\\@oo-jﬁzg317f@

%f 2NC .22
- BW/

/\{O\AO’\ \{\QQAJ o\ Q)(i“ﬂ\ 4 M\M\\y \Q%l{m@d’
/\/mA}f\ need ls %w&[q@) Mye qu/:

1 mark:
® — 1 mark for consistent answer in (a)
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Exemplar 2

Question 17 Total: 3 marks

Nadia hopes to save enough money over a 6-year period to go on a trip estimated to cost
$11 600.00. To start saving, she deposits $1250.00 into an account that earns an interest rate
of 4.21%, compounded monthly.

a) If she makes monthly payments of $110.00 into this account, how much money will she
have at the end of the 6-year period? Show your work.
(2 marks)
Nz 6 X 1L
T-42l

@—pPV-\250
ZadlE Sl (@
Fr= ?¢ 1237

Ay =12

c/ y=12

b) What is the minimum number of additional monthly payments Nadia needs to make in order
to save enough money for the trip?

(1 mark)
L6 00~-7283.71% = U2/6.22
[ 2

:ﬁgs‘ . SQ?er moh
Lr o

ealr

1.5 marks:
©® — 1 mark for appropriate work in (a)
® — | mark for consistent answer in (a)
@ — 0.5 mark deduction for procedural error
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Exemplar 1

Question 18 Total: 5 marks

Marshall and Kim are renting a house that they hope to purchase. They pay $1800.00 in annual
heating costs and know that the annual property taxes are $2500.00. Their combined gross
income is $5200.00 per month.

a) Based on the gross debt service ratio (GDSR), what is the maximum monthly mortgage
payment they can afford? Show your work.

(2 marks) ‘TWL W\O\X\W\mm MOY\'H'\’q

(MYEE 10533 x50 48T vorkgege frinent b
+32 { Can D‘?‘z Ll

& s 460
_%_%B_ _p%gﬂsoueﬁ
2%‘;’54!50 WO

TL6oY = MMP+208-3341%6°
W\‘\' \GOS 6t

Morthly Noﬁroénog@

S
AN
<*
b) If they have saved $30 000.00 for a down payment, what is the maximum house price they
can afford based on a 25-year amortization period at an interest rate of 4.64%, compounded
semi-annually? Show your work.

(3 marks)

Tuny, Tl Y hourse. pvic&
H\Lq con offocd s 9780963
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Exemplar 1 (continued)

. @Investment ORetirement Plan  Otoan (7)

. Payment Frequency (per year) -
'O1 O2 Oa @12 O24 O26 Osze5 O
-Compound Frequency (per year)
O1 @2 Oa O12 O24 O26 O365 @

-Financial Details -

Present Value:| /@(pQ"1) o> | ®
Future Value: 0.06 | O,
Monthly Deposit: _——\—C— gaO ég& O
Interest Rate (%): 4L 0
# Years: 7¢.1 0

Make Deposit at: O Start or @ End of Period

-Financial Summary - -~ - o

Principal Paid: quo
Interest Earned: \Q%L

Total Future Value: L‘l%\ .00

3.5 marks:
©® — (.5 mark for correctly converting annual costs to monthly costs in (a)
® — 0.5 mark for correct substitution into formula in (a)
® — [ mark for consistent answer in (a)
® — 1 mark for appropriate work in (b)
® — 1 mark for consistent value of mortgage in (b)
@ — 0.5 mark deduction for arithmetic error
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Exemplar 2

Question 18 Total: 5 marks

Marshall and Kim are renting a house that they hope to purchase. They pay $1800.00 in annual
heating costs and know that the annual property taxes are $2500.00. Their combined gross
income is $5200.00 per month.

a) Based on the gross debt service ratio (GDSR), what is the maximum monthly mortgage
payment they can afford? Show your work.

(2 marks)
\550’\)3:70 W l %
267 297, /.
25007\
=30%-37’ GQDIR = monthly mortqage 4 20%.33 ¥ 150
A AD 5200
80V
=\50

They can hove A ok monthly mortgase

R ¥\200.

————

b) If they have saved $30 000.00 for a down payment, what is the maximum house price they
can afford based on a 25-year amortization period at an interest rate of 4.64%, compounded
semi-annually? Show your work.

(3 marks) N= 25(2) =20 They offovd
L= AL o o PO o8
PN= 230 000 $an YA -
™™MT= o
4FV=0 — [$9a 4%%.5&3
PIN = &
CIN = oo

@D

1 mark:
©® — (.5 mark for correctly converting annual costs to monthly costs in (a)
® — 0.5 mark for correct substitution into formula in (a)

76 Applied Mathematics: Marking Guide (June 2019)



Exemplar 1

Question 19 Total: 5 marks

Amor and Angélique each want to retire at age 65. They start investing in tax-free savings
accounts (TFSA) at different ages in their lives.

e Atage 28, Amor starts investing $240.00 per month into a TFSA that earns an interest
rate of 2.95%, compounded monthly.

e Atage 42, Angélique makes an initial deposit of $5000.00 and starts investing
$350.00 per month into a TFSA that earns an interest rate of 3.50%, compounded
monthly.

a) What is the value of each of their TFSAs at age 65? Show your work.

(4 marks) Nz 3-?45
2 e dTed)
q) 65-1% 3% 7 MO 3
W B>

(22
’) -2} T
1 =350
w —$000
- %0 - \30.0L
e %0 Yz 150
b) 6S-"C~- 25 va',, F T
Fv o~
b}y =0 ®
C /J -z
b) Explain why a small long-term investment may be worth more than a large short-term
investment.
(I mark) \ 3 marks:
UQ“ \, ® — 1 mark for consistent value of Amor’s TFSA in (a)
Q(N\ 0\\\3\% ©® — 1 mark for appropriate work for Angélique in (a)
W ® — 1 mark for consistent value of Angélique’s TFSA in (a)
\""a\ 0 M ) — does not include the dollar sign for monetary values
o x
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Exemplar 2

Question 19 Total: 5 marks

Amor and Angélique each want to retire at age 65. They start investing in tax-free savings
accounts (TFSA) at different ages in their lives.

e Atage 28, Amor starts investing $240.00 per month into a TFSA that earns an interest
rate of 2.95%, compounded monthly.

e Atage 42% zngélique makes an initial deposit of $5000.00 and starts investing
$350.00 per month into a TFSA that earns an interest rate of 3.50%, compounded
monthly.

a) What is the value of each of their TFSAs at age 65? Show your work.

(4 marks) i e,'. \Ue
N = /;';O(‘l;):qqq ﬁ/ > f:;(?;)-; 276
T-3.95 ’;[\_I :'_; ))O 5
lfv\'l\:rza-a 40 Pt =-350
cv= Solvez) 93,784-3 FvZ Soive= 149, 089. 2§
PN~ 1 @L Ply=13 o
=13 )

b) Explain why a small long-term investment may be worth more than a large short-term
investment.

(1 mark)
hecquse the spall term qliovy You to (arry more

free cash o 5pend duling thy long term | pvestment

3 marks:
©® — | mark for appropriate work for Amor in (a)
® — | mark for consistent value of Amor’s TFSA in (a)
® — 1 mark for consistent value of Angélique’s TFSA in (a)

) — does not include the dollar sign for monetary values
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Exemplar 1

Question 21 Total: 3 marks

You are in charge of purchasing enough sports drink for the participants of a 5-kilometre race.
There are 300 participants and you assume they will each drink the equivalent of 2 cups of sports
drink. The cups are cone shaped with the following dimensions:

< 8 cm >

v

a) What volume of sports drink must you purchase? Show your work.

(2 marks) \J = l\\)r@.h
—

3
oAt
3
) LSE3TTH
V‘_E’f,\ﬁ;-—-—

\ = W A3’

b) Each container of sports drink costs $5.00 and contains 8 L (1 L = 1000 cm?) of drink.
How much will you spend on sports drink, before taxes?

(I mark) 8{.\%@3’/7/} S ¥

mus pu/rdw\st Arinks
with o wume of

\ (1] @613 Tem®

(1] 0BT x o0

o o
° - 5§\gg_537ﬂaﬂ?"
1 249297715 = \oco
r\eedé*o E;ZFCJAD;SQ' - 2516583774
@) ner -

2 marks:
® — [ mark for correct volume of one cup in (a)
©® — 0.5 mark for consistent number of containers in (b)
® — (.5 mark for consistent total cost in (b)
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Exemplar 2

Question 21 Total: 3 marks

You are in charge of purchasing enough sports drink for the participants of a 5-kilometre race.
There are 300 participants and you assume they will each drink the equivalent of 2 cups of sports
drink. The cups are cone shaped with the following dimensions:

< 8 cm >

7 cm

v

a) What volume of sports drink must you purchase? Show your work.

(2 marks) 2 marks:
\ \\ ® — | mark for consistent total volume in (a)
VS 7 W« © — 0.5 mark for consistent number of containers in (b)
® — (.5 mark for consistent total cost in (b)
v LL /b) .................................................................................................
1« \ N — rounds too soon

NEAK 5'q% . 300x -
©, 00

f Yhe
\O 55507 s
N olome \ wotd ‘d"y

b) Each container of sports drink costs $5.00 and contains 8 L 1 L = 1000 cm®) of drink.
i b efore ta

How much will you spend on sports drin

(1 mark)

~ Q000 6003 o \0555&“‘
- 139

\06558 A
VA x5 @
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Exemplar 3

Question 21 Total: 3 marks

You are in charge of purchasing enough sports drink for the participants of a 5-kilometre race.
There are 300 participants and you assume they will each drink the equivalent of 2 cups of sports
drink. The cups are cone shaped with the following dimensions:

< 8 cm >

v

a) What volume of sports drink must you purchase? Show your work.

(2 marks) % 1,‘, (\—2_, L\ — \/
Y6 an-v

qéxw&{i?%@b@%%ﬁj

2 GLA

b) Each container of sports drink costs $5.00 and contains 8 L (1 L = 1000 cm?) of drink.
How much will you spend on sports drink, before taxes?

(1 mark) Zglt’(%q/g*'moo = %5%[8’/}//5’ z

2 marks:
® — 1 mark for consistent total volume in (a)
® — (.5 mark for consistent number of containers in (b)
® — 0.5 mark for consistent total cost in (b)
— does not use whole units for materials purchased
in design and measurement questions
— rounds too soon
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Exemplar 1

Question 22 Total: 5 marks

You are to design a bedroom. The bedroom design must satisfy the following conditions:

e The bedroom must be rectangular.
e The bedroom must include one dresser, one desk, and one bed chosen from the furniture
options below.

Furniture Options
Dresser Desk Bed
Tall Wide Small Large Queen King
gi‘;ﬁ“xsfg:;ilf)“') 15x4 | 15x6 2% 4 2% 6 4% 6 5% 6
Area (ft?) 6 9 8 12 24 30
Cost (%) ®5 729.00 379.00 ) 449.00 m\} 779.00
~——— SN—

a) Draw or describe the bedroom design, including dimensions, where
e one of the dimensions of the bedroom floor must be at least 10 feet

the area of the bedroom must be between double and triple the area occupied by the total
of all the furniture

(2 marks) ’Drﬁﬂ&( \\5
L\

10 %@6\ L‘ v\g

b n.-

Dimensions of bedroom: \O ft. x \&’ ft.
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h
"\ ey &
X @3’ Exemplar 1 (continued)
b) You must also install flooring in the bedroom. Flooring must be purchased in whole units.

You can buy carpet or hardwood.

e Y i Tt %10 the area for installation and waste.
o The carpet costs $14.40 per yd>,
e The hardwood costs $19.80 per yd?.

Calculate the cost of the flooring before taxes.

2t 206 laa> = Qer
x> IO’

lyt = 1325

!

\L\ OO - \\L{
= SN,
#7\%

c) Calculate the total cost of the furniture and the flooring, plus GST and PST.
(Note: GST = 5%, PST = 8%)

(1 mark) L '

ggcl , \AS:"@B/"’; 4 marks:

® — (.5 mark for including one dresser,
%7C| R ‘ ‘ ‘3 et qz % 2 one desk, and one bed in (a)
® — (.5 mark for appropriate

\\0 \oC\ \ \ \\% - \%%g‘ﬂ dimensions of bedroom in (a)

O — 1 mark for correct conversion to

T d?in (b
?_q (4‘ S . C’ , [ 5 }llme?;k( f())r consistent cost of

flooring before taxes in (b)
® — 0.5 mark for correct cost of

furniture before taxes in (c)
Z\\O ' \ \\% - 2(“ L‘ ¢ OQ) ® — (.5 mark for consistent total cost

of bedroom, including cost of

Iqu )8 +Qus )| temewene

— rounds incorrectly

—__4 3 \ % Ci 'C( @1 — rounds too soon
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Exemplar 2

Question 22

Total: 5 marks

You are to design a bedroom. The bedroom design must satisfy the following conditions:

e The bedroom must be rectangular.
e The bedroom must include one dresser, one desk, and one bed chosen from the furniture
options below.

Furniture Options

Dresser Desk L~ _ Bed
Tall &Wide \)/Small\ Large ,( QueerN King
Dimensions (ft) [ 15,4 | 1356 |27 | 2x6 | d26 | 5x6
(width x length)
Area (ft?) 6 9 8 12 24 30
Cost (%) 559.00 729.00 379.00 449.00 1669.00 1779.00

a) Draw or describe the bedroom design, including dimensions, where

e one of the dimensions of the bedroom floor must be at least 10 feet
o the area of the bedroom must be between double and triple the area occupied by the total
of all the furniture

(2 marks)
201t
er
15 wiip
b
Jo¥+
} &
e Dol
Dimensions of bedroom: g»O ft. x 1 O ft.
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Exemplar 2 (continued)

b) You must also install flooring in the bedroom. Flooring must be purchased in whole units.
You can buy carpet or hardwood.

You-musttelude an additional 10% to the area for installation and waste.

e The carpet costs $14.40 peg_dD
e The hardwood costs $19.80 per yd?.

Calculate the cost of the flooring before taxes.
(2 marks)

J0-10= 2001 = 2222 ds
D2y 0 1.10 = Al Yrlpgds?
Y Yy Tl o =

; 0o=3352,9y

c) Calculate the total cost of the furniture and the flooring, plus GST and PST.
(Note: GST = 5%, PST = 8%) ®

e 559% 377+24b9 =240

4 marks:
® — 0.5 mark for including one dresser, one desk, and one bed in (a)
® — 0.5 mark for appropriate dimensions of bedroom in (a)
® — 1 mark for correct conversion to yd? in (b)
® — 1 mark for consistent cost of flooring before taxes in (b)
® — 0.5 mark for correct cost of furniture before taxes in (c)
® — 0.5 mark for consistent total cost of bedroom, including cost of
flooring and taxes in (c)
# — makes a transcription error (inaccurate transferring of information)
— does not use whole units for materials purchased in design and
measurement questions
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Exemplar 1

Question 23 Total: 2 marks

a) Create a true conditional statement using two of the statements given below.

the number is positive

the number is negative

the number is less than zero
the number is prime

the number is odd

the number is even

the number is 5

(1 mark)

/“¥ (\\m‘oer 0 (\c%o‘llu \Q s(\'\'?- “ \7\5) \\I\Ol\ O

b) Write the inverse of the statement created in (a).
(1 mark)

\0 Ue Nwber (5 O W‘b‘)«‘:a e ko nok \ess ton O

0 marks:
— no criteria met
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Exemplar 2

Question 23 Total: 2 marks

a) Create a true conditional statement using two of the statements given below.

the number is positive

the number is negative

the number is less than zero
the number is prime

the number is odd

the number is even

the number is 5

If the nuMleris odd, then th
NyMber iS 5.

(1 mark)

b) Write the inverse of the statement created in (a).

(1 mark)
Tt ‘H’)@Y\\Amer | S {)O* Oéd) 'H’)eﬂ he
NUMber i mo¥ 6.

1 mark:
® — 1 mark for consistent inverse in (b)
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Exemplar 1

Question 24 Total: 2 marks

The universal set B represents the breakfast items in Pierre’s backpack:

B = {apple, yogurt, granola bar}

Pierre must choose at least one item to eat for breakfast.

Write all of Pierre’s breakfast options as subsets.

[ (AR
(yeope®
(OS‘o«ﬂda\ouf\
@< (Ao, Yoy
( Ao Gradaloes)
(\Iog\)t*, C)wbﬂal&b“fB

\ (Am&)\los\ﬁ\.) G’,mﬁo\&\\)&fx

2 marks:
©® — (.5 mark for correctly identifying 4 subsets
® — (.5 mark for correctly identifying 5th subset
® — (.5 mark for correctly identifying 6th subset
® — 0.5 mark for correctly identifying 7th subset

# — does not include braces when using set notation
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Exemplar 2

Question 24 Total: 2 marks

The universal set B represents the breakfast items in Pierre’s backpack:

B = {apple, yogurt, granola bar}
Pierre must choose at least one item to eat for breakfast.

Write all of Pierre’s breakfast options as subsets.

2aeple’
 acghe qomect

i‘j o 3‘“.\.‘ %ccmo\o. bow%
&acav\o\& bwﬁg
{os.w\“ oot “QQ\Q%

1.5 marks:
©® — (.5 mark for correctly identifying 4 subsets
® — (.5 mark for correctly identifying 5th subset
® — 0.5 mark for correctly identifying 6th subset
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Exemplar 1

Question 26 Total: 3 marks

A magic square is an array that has the same sum in each row, column, and diagonal. This sum is

called the magic number.

7 120(11]12]|%0

14| 8 |23]15| §°

20 6 [ 1311 |90

9 |16 | 3 | 22|30

50 90 56 0 &°
a) Determine the number in the array above that prevents it from being a magic square.

O

(1 mark)

b) What number should replace the number found in (a) to make the array a magic square?

(1 mark)

c) What is the magic number of the resulting magic square?

<0

(1 mark)

1 mark:
® — 1 mark for correct answer in (¢)
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Appendix A:

Table of Questions by Unit and Learning Qutcome

RELATION AND FUNCTIONS

Question Learning Outcome Mark
1 12.AR.1 1
2 12.AR.1 1
3 12.A.R.1 2
4 12.AR.2 2
5 12.A.R3 4
6 12.AR.2 6
Total =16
PROBABILITY
Question Learning Outcome Mark
7 12.A.P.1 1
8 12.A.P4 2
9 12.A.P.2, 12.A.L.2 2
10 12.A.P4,12.A.P.5 2
11 12.A.P.3 4
12 12.A.P.2,12.A.P.3 3
13 12.A.P.6 2
14 a) 12.A.P.5 2
Total =18
FINANCIAL MATHEMATICS
Question Learning Outcome Mark
14 b) 12.A.FM.1 2
14 ¢) 12.A.FM.1 1
15 12.A.FM.1 1
16 12.A.FM.2 2
17 12.A.FM.1, 12.A.FM.3 3
18 12.A.FM.1 5
19 12.A.FM.3 5
Total =19
DESIGN AND MEASUREMENT
Question Learning Outcome Mark
20 12.A.D.1 1
21 12.A.D.1 3
22 12.A.D.1 5
Total =9
LOGICAL REASONING
Question Learning Outcome Mark
23 12.A.L.3 2
24 12.A.L.2 2
25 12.A.L.2 1
26 12.A.L.1 3
Total =8
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Appendix B:
Irregularities in Provincial Tests

A Guide for Local Marking

During the marking of provincial tests, irregularities are occasionally encountered in test
booklets. The following list provides examples of irregularities for which an Irregular Test
Booklet Report should be completed and sent to the department:

completely different penmanship in the same test booklet

incoherent work with correct answers

notes from a teacher indicating how he or she has assisted a student during test
administration

student offering that he or she received assistance on a question from a teacher
student submitting work on unauthorized paper

evidence of cheating or plagiarism

disturbing or offensive content

no responses provided by the student or only incorrect responses (“0”)

Student comments or responses indicating that the student may be at personal risk of being
harmed or of harming others are personal safety issues. This type of student response requires an
immediate and appropriate follow-up at the school level. In this case, please ensure the
department is made aware that follow-up has taken place by completing an Irregular Test
Booklet Report.

Except in the case of cheating or plagiarism where the result is a provincial test mark of 0%, it is
the responsibility of the division or the school to determine how they will proceed with
irregularities. Once an irregularity has been confirmed, the marker prepares an lrregular Test
Booklet Report documenting the situation, the people contacted, and the follow-up. The original
copy of this report is to be retained by the local jurisdiction and a copy is to be sent to the
department along with the test materials.
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Irregular Test Booklet Report

Test:

Date marked:

Booklet No.:

Problem(s) noted:

Question(s) affected:

Action taken or rationale for assigning marks:
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Follow-up:

Decision:

Marker’s Signature:

Principal’s Signature:

Consultant:

Date:

For Department Use Only—A fter Marking Complete
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