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General Marking Instructions

Please ensure that

the student booklet number matches the number on the Scoring Sheet

only a pencil is used to complete the Scoring Sheet

the final test mark is recorded on the Scoring Sheet

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 Advanced Learning for sample marking.

Once marking is completed, please forward the Scoring Sheets to Manitoba Education and
Advanced Learning 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.

Errors

Marks are deducted if conceptual or communication errors are committed.

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 will be a 0.5 mark deduction for each type of communication
error committed, regardless of the number of errors committed for that type (see example on next

page).

@  Notation

does not include braces when using set notation

e does not include a box when using a Venn diagram
does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes
parameters separately from the equation

@ 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

® Transcription/Transposition

e makes a transcription error (inaccurate transferring of information)
e makes a transposition error (changing order of digits)

Final Answer

does not express monetary values to two decimal places

does not include a percent sign

does not identify the answer (e.g., TVM solver, Venn diagram)

does not use a contextual variable when stating the domain or the range in set notation
incorrectly states the final answer

@&  Rounding

e rounds incorrectly
e rounds too soon
e does not express the answer to the appropriate number of decimal places

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)

The total mark deduction for communication errors for any student response is not to exceed the
marks awarded for that response. For example, a student awarded one mark on a question is
limited to two communication error deductions for that question.

2 Applied Mathematics: Marking Guide (January 2016)



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 E4 errors (0.5 mark deduction).

®@ ® ® ®

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

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” and/or “NR” only (e.g., student was present but did not
attempt any questions) please document this on the Irregular Test Booklet Report.
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Assistance

If any issue arises that cannot be resolved locally during marking, please call Manitoba
Education and Advanced Learning 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.

King Luu

Assessment Consultant

Grade 12 Applied Mathematics
Telephone: 204-945-4035

Toll-Free: 1-800-282-8069, ext. 4035
Email: king.luu@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: 12A.R.1 Question Type: Selected Response

Use the graph below to answer the following question and select the best answer.

<

A
~
=

Which equation does the graph represent?

A. y=2x2+7x—3

B. y=—2x2+7x+3

@ y=2x2+7x+3

D. y:—2x2+7x—3
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Question 2 Total: 1 mark
Learning Outcomes: 12A.R.1, 12A.R.2, 12A.R.3 Question Type: Selected Response

Select the best answer.

Which of the following functions has an unrestricted range, { y | y € R}?

exponential

. logarithmic

C. quadratic

D. sinusoidal
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Question 3 Total: 2 marks

Learning Outcome: 12A.R.1 Question Type: Constructed Response

In a diving competition, Tracy’s first dive can be modelled by the equation:
h=—-4.90t" + 2.72¢ + 10

where 7 represents the dive time (in seconds)
and 4 represents the diver’s height (in metres) above the water.

How much time does it take for Tracy to reach the water? Show your work.

' N

10 2: zero

g x=1.73
=3 OR
B
CALC| 5:intersect Y2=0
(1.73, 0) x=173
} O } >
1 2 3
Time (s)

She reaches the water after 1.73 s.

Marking Key

© | / mark for appropriate work
® | | mark for consistent answer
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Question 4 Total: 3 marks
Learning Outcome: 12A.R.2 Question Type: Constructed Response, Selected Response

A garden was treated to control pests. Every hour after treatment, there were half as many
pests as there were the previous hour. After six (6) hours, 65 pests remained.

a) How many pests were there before treatment? Show your work.

(2 marks)
65= N(0.5)°
65 = N(0.015 625)
N = 4160

There were 4160 pests before treatment.

b) Select the best answer.

Which function best represents this situation?

(1 mark)
A. linear

B. quadratic

C. cubic

exponential

Marking Key

1 mark for appropriate work in (a)
1 mark for consistent answer in (a)
1 mark for correct answer in (b)

o00Q
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Question 5 Total: 3 marks
Learning Outcome: 12A.R.3 Question Type: Constructed Response

The illuminated area of the moon varies sinusoidally with time. A lunar cycle begins and
ends with a new moon. A new moon, which is 0% illuminated, occurs on the 1st and

the 29th day of the cycle. Midway through the cycle (15th day), a full moon, which is
100% illuminated, occurs.

a) Determine the sinusoidal equation that models the relationship between the
illuminated area of the moon and the lunar cycle. Show your work.

(2 marks)

OR
Day of Cycle INlumination (%) 1907
1 0 e
8 50 £
15 100 g 07
22 50 =
29 0
0

y =50sin(0.22x — 1.80) + 50

Day of Cycle
a=150
b2
29
c=28
d =50

y =50 sin(i—g[x —~ 8]) +50

b) According to your equation in (a), what percentage of the moon is illuminated on the

18th day of the cycle?
(1 mark) TRACE| x = 18
y =89.09
The moon is 89.09% illuminated.
Marker Note(s).

— Award mark © if two of the four parameters are correct.
— Award mark © for 91.57%, answer reflects the use of rounded values in (a).

Marking Key

O | [ mark for appropriate work in (a)
® | | mark for consistent answer in (a)
® | / mark for consistent answer in (b)
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Question 6

Total: 6 marks

Learning Outcome: 12A.R.1

Question Type: Constructed Response

Bailey launched his remote control plane. He recorded the height of the plane at different

times during the flight.

Time ()

Height (ft.)

0

Q|w|a|e

N A RN =D

26

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

(1 mark)

y =1.48x% — 9.79x + 17.12x + 0.06

b) Create a clearly labelled graph of the equation in (a).

(3 marks)

Height (ft.)

Height of Plane Over Time

Time (s)

v

12
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Question 6 continued

¢) Using your equation in (a), determine how long it will take for the plane to reach a
height of 100 ft.

(1 mark)
x =100 ft.

y=644s

The plane will take 6.44 s to reach a height of 100 ft.

d) Provide one limitation of the domain.

(1 mark)
Time cannot be negative.

OR
The plane cannot fly forever.

Other answers are possible.

Marker Note(s):
— Award mark © for 6.45 s; answer reflects the use of rounded values in (a).

Marking Key

1 mark for correct equation in (a)

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

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

1 mark for an appropriate shape that illustrates key characteristics of the function

(e.g., maximum, minimum, intercepts) in (b)

1 mark for consistent answer in (c)

1 mark for a correct limitation of the domain in (d)

@Q® © & o0
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PROBABILITY

Question 7 Total: 1 mark
Learning Outcome: 12A.P.1 Question Type: Selected Response

Select the best answer.

Which of the following values cannot describe the probability of an event?

A. 100%

B. >
4

C. 0
1.2

Question 8 Total: 1 mark
Learning Outcome: 12A.P.2 Question Type: Selected Response

Select the best answer.

You have a stack of ten cards numbered 11 to 20. What is the probability that a randomly
drawn card is an odd number or a multiple of three?

A. 03
B. 05
Student Error
@ 0.7 A: multiples of 3 only
B: odd numbers only
D. 08 D: multiples of 3 plus odd numbers
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Question 9 Total: 3 marks
Learning Outcome: 12A.P.3 Question Type: Constructed Response

Lena runs every day. If it is sunny, the probability she will run outside is 75%. If it is not
sunny, the probability that she will run outside is 20%. A 45% probability of sunshine has
been announced for tomorrow.

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

(1 mark)

b) Determine the probability that Lena runs outside tomorrow. Show your work.

(2 marks)
P(run outside) = (0.45)(0.75) + (0.55)(0.20)

=0.447 5 or 44.75%

The probability that she will run outside is 0.45 or 44.75%.

Marker Note(s):
— Award mark @ if correct probabilities were provided in (a).

Marking Key

1 mark for correct graphic organizer (probabilities not required) in (a)
1 mark for appropriate work in (b)
1 mark for consistent answer in (b)

o0 0Q
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Question 10 Total: 3 marks
Learning Outcome: 12A.P.5 Question Type: Constructed Response

a) Determine the number of different ways the letters of the word “CINCINNATI” can
be arranged. Show your work.

(2 marks)
10!
213131 00 400
VNS
CIN
There are 50 400 ways.

b) How many ways can the letters of the word “CINCINNATI” be arranged if the first
letter must be T?

(1 mark)
The numerator becomes
IX9l=1X9OX8XTX6X5%Xx4x3Ix2x1
9!

—— = 5040
213131

There are 5040 ways.

Marking Key

1 mark for appropriate work in (a)
1 mark for consistent answer in (a)
1 mark for consistent answer in (b)

o0 0Q
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Question 11 Total: 3 marks
Learning Outcomes: 12A.P.4, 12A.P.6 Question Type: Constructed Response

Alec walks eight blocks from home to school every morning.

a) If he only travels south and east, what is the total number of routes from home to

school?
OR
(1 mark)
Home 1 1 1 1 N
g T EEEESSSS
!
1 3 6 10‘ 15 8! _ 40 320 _ 70
Post office 4141 576
1 4( 10| 20| 35
1 51 15 35| 70

®
School

There are 70 possible routes from home to school.

b) What is the probability that his route from home to school passes by the post office?
Show your work.

) . OR
(2 marks) Home‘ 1 1 1 N
EEESS ESS
1 2 3 4 51 31
[ X R
1 3 6 10 1 3121 21
@
Post office 10 X 3
1 2
1 3’
School

Routes that pass by the post office:
10 x 3 = 30 ways
p=2
70
= 0.428 6 or 42.86%

The probability is % or 0.43 or 42.86%.

Marking Key
© | | mark for correct total routes from home to school in (a)

® | [ mark for correct number of routes from home to school passing by the post office in (b)
® | 7 mark for probability consistent with work in (b)
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Question 12 Total: 4 marks
Learning Outcome: 12A.P.6 Question Type: Constructed Response

There are 18 girls and 12 boys trying out for a debate team.

a) How many different teams of 4 members can be formed if there are no restrictions?

(1 mark)
30Cs = 27 405

There are 27 405 teams.

b) How many different teams of 4 members can be formed if exactly two members must
be girls?

(1 mark)
2 girls, 2 boys: 3G, X 1,C,

=10 098
There are 10 098 teams.

¢) How many different teams of 4 members can be formed if at least two members must
be girls? Show your work.

(2 marks)
2 girls, 2 boys:  sC, X ,C,
=10 098
3 girls, 1 boy: 138Gy X G
= 9792
4 girls, no boys: ;C,4 X ,C,
= 3060
10 098 + 9792 + 3060 = 22 950
There are 22 950 teams.
Marking Key
© | |/ mark for correct answer in (a)
® | [ mark for consistent answer in (b)
® | ] mark for appropriate work in (c)
O | ] mark for consistent answer in (c)
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FINANCIAL MATHEMATICS

Question 13 Total: 1 mark
Learning Outcome: 12A.FM.2 Question Type: Selected Response

Select the best answer.

Which of the following is an advantage of buying a house?

A. 1no maintenance costs
B. no property taxes

C. no down payment required

no restrictions on renovations

Question 14 Total: 1 mark
Learning Outcome: 12A.FM.3 Question Type: Selected Response

Select the best answer.

Approximately how many years will it take a $1000.00 investment to double its value at an
interest rate of 3.60%, compounded annually?

A. 5 Student Error
3.60
A:
B. 72 0.72
B: 2x3.60
@ 20 3.60
D: 1000 x ——
D. 50 72
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Question 15 Total: 2 marks
Learning Outcome: 12A.FM.3 Question Type: Constructed Response

Bruce is 24 years old. He graduated from college when he was 20 and since then he has
worked full-time. He has also made some investments.

His financial advisor sends him an update on his investment portfolio.

Investment Initial Investment Gain/Loss
low-risk mutual fund $2000 + $100
guaranteed investment certificate $6000 + $220
bonds $4000 + $180

a) What is the overall rate of return on Bruce’s investments?

(1 mark)

Rate of return = $100 + $220 + $180 x 100 = 4.17%
$12 000

His overall rate of return is 4.17%.

b) Do you think that Bruce’s investment portfolio is appropriate for him at this stage of
his life? Justify your answer, stating your assumptions.

(1 mark)
Bruce’s portfolio is very conservative.
Assuming that he is a low risk-taker, this portfolio is appropriate for him.
OR
Assuming Bruce may want to buy a house in the near future,
he should consider more liquid investments.
OR

The rate of return is low over a 4-year period.
Bruce should consider some higher yield investments such as stocks
since he is young and has many years until retirement.

Other answers are possible.

Marking Key

1 mark for correct answer in (a)
1 mark for appropriate justification in (b)

®Q
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Question 16 Total: 2 marks
Learning Outcome: 12A.FM.3 Question Type: Constructed Response

Pedro has a tax-free savings account (TFSA) with a balance of $5000.00. Interest is earned
at a rate of 4.00%, compounded monthly.

If Pedro contributes $400.00 to the TFSA at the end of every month, how long will it take
him to save $20 000.00? Show your work.

» N=34, BS523IE51
T%=4

= -588a
PMT=-488
FlU=20EEE6
Poi=12

C =12
FHMT:|320 EBESIH

It will take Pedro 34.06 months to save $20 000.00.

Marker Note(s):
— Accept 34.06 or 35 as correct answers.

Marking Key

O® | [ mark for appropriate work
® | ] mark for consistent answer
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Question 17 Total: 3 marks
Learning Outcome: 12A.FM.1 Question Type: Constructed Response

Kira purchases a sofa for $1015.87 (taxes included). The department store offers her a
promotion of 0% interest with no payments for one year. If Kira does not pay the amount
in full within one year, interest will be charged from the date of purchase at an annual rate
of 28.80%, compounded monthly.

a) If Kira does not make any payments, what will the department store bill her one year
after the date of purchase? Show your work.

(2 marks)

M=12

[==28.8
PuW=1615.87
PMT=0
s Fl=-1358, 322344
Prhi=12

Cl=12
FMT:|320 BESIH

The department store will bill her $1350.32 one year after the date of purchase.

b) State a different compounding period such that the overall cost of the sofa is lower
than if the annual interest rate were compounded monthly.

(1 mark)
Any compounding period longer than monthly, for example
e semi-annually
e annually

Other answers are possible.

Marking Key

1 mark for appropriate work in (a)
1 mark for consistent answer in (a)
1 mark for correct answer in (b)

o000
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Question 18 Total: S marks
Learning Outcomes: 12A.FM.1, 12A.FM.2 Question Type: Constructed Response

Bill and Celine purchase a new home. They obtain a $375 000.00 mortgage amortized over
25 years with their credit union. The initial 5-year term of the mortgage requires monthly
payments. Interest is calculated at a rate of 3.25%, compounded semi-annually.

a) Calculate Bill and Celine’s mortgage payment. Show your work.

(2 marks) N=Z86
I%= 3 25
FLI=3
'PHT—'1823 1223
F\'=0
PY= 12
.=
FMT= Hﬂ! BEGIM

Their monthly payment is $1823.12.

b) How much will Bill and Celine owe at the end of their 5-year term?

(I mark) balma%zzam 557 'fjé% 25
| AT g
OR u Fli= -32205
poi=17
Coy=2
FMT:[33K BEGIH

They will owe $322 054.57 after 5 years.

¢) Bill and Celine make an additional $10 000.00 payment on the principal at the end of
the 5-year term. How much sooner will they pay off their mortgage if they keep the
same payments and interest rate over the life of the mortgage? Show your work.

(2 marks) . H-E%EEEFEEIBE

PU=312854. 567
PHIE-1823 1223

Poi=12
Ceoy=2
PMT:[2E BESIM

300 — 60 — 229.68 =10.32
They will pay off their mortgage 10.32 months sooner.

Marker Note(s):
— Accept 10 or 10.32 months as correct answers in (c).

Marking Key

1 mark for appropriate work in (a)
1 mark for consistent answer in (a)
1 mark for answer in (b) consistent with work in (a)
1 mark for appropriate work in (c)
1 mark for consistent answer in (c)

Q0O Q
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DESIGN AND MEASUREMENT

Question 19 Total: 1 mark
Learning Outcome: 12A.D.1 Question Type: Selected Response

Select the best answer.

The volume of a freezer is 0.46 m’. This volume can also be expressed as:

A. 46 cm’
B. 460 cm’
C. 4600 cm’

460 000 cm’
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Question 20

Total: 2 marks

Learning Outcome: 12A.D.1

Question Type: Constructed Response

Sophie wants to install carpet in her bedroom. The 12 ft. by 9 ft. carpet she wants to install
costs $32.50/yd2, plus GST and PST.

Calculate the total cost of the carpet. Show your work.

(Note: GST = 5%, PST = 8%)

1 yd? =9 ft?

12 yd? x $32.50/yd? = $390.00
$19.50 (GST)
+ $31.20 (PST)

$440.70

108 ft> x
9

1 yd® B
ft?

The total cost is $440.70.

12 yd?

Marking Key

o
2]

1 mark for appropriate work
1 mark for consistent answer

Applied Mathematics: Marking Guide (January 2016)
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Question 21 Total: 6 marks
Learning Outcome: 12A.D.1 Question Type: Constructed Response

The Menard family has a grain farm. They own 5 bins for grain storage.

Each bin

e is composed of a cone and a cylinder

e is 30 feet tall (from the top of the cone
to the bottom of the cylinder)

e has a diameter of 20 feet

e has a cylinder 22 feet tall

(Diagram is not drawn to scale.)

»|
al
[
<
=

30 ft.

22 ft.

|
I~
¢

al

a) Calculate the volume of one grain bin. Show your work. v

(2 marks)
rh
Vcone - 3 chlinder =nr 2h
_ (o ft.) (8 ft.) = (10 ft.)* (22 ft.)
3 — 6911.50 ft3

= 837.76 ft*

Total = 837.76 ft> + 6911.50 ft*
= 7749.26 ft*

The volume of one grain bin is 7749.26 ft’.
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Question 21 continued

b) Mr. Menard decides to paint the exterior (sides and top) of the bins.

e Each bin needs 2 coats of paint.
e One can of paint covers 400 ft’.
e Each can of paint costs $67.99, plus GST and PST.

Calculate the total cost of the paint for the S bins. Show your work.
(Note: GST = 5%, PST = 8%)

(4 marks)

S4

cone

= 7rs s = /(8% +10) Seytinger = 277

= (10 ft)(12.81 ft) s = /164 ft. = 27(10 ft.)(22 ft.)
2
— 402.32 ft? s =12.81 ft. =1382.30 ft

Total = 402.32 ft*> + 1382.30 ft?
=1784.621 ft*

Area to paint = 1784.62 ft*/bin X 2 coats X 5 bins
=17 846.21 ft>

17 846.21 ft?
400 ft>
= 44.61 cans

= 45 cans

Cans of paint needed =

Total cost: 45 x $67.99 = $3059.55
$152.98 (GST)
+ $244.76 (PST)

$3457.29

The total cost will be $3457.29.

Marking Key

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in calculating surface area in (b)
1 mark for surface area of one bin in (b)

1 mark for correct number of cans of paint in (b)

1 mark for total cost in (b)

QO0OOOC
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LOGICAL REASONING

Question 22 Total: 1 mark
Learning Outcome: 12A.L.2 Question Type: Selected Response

Use the information below to answer the following question and select the best answer.
Students were surveyed about the technology they own.

A = owns a notebook computer
B = owns a tablet computer

A B U

10

Which of the following statements is true?
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Question 23 Total: 2 marks
Learning Outcomes: 12A.L.2, 12A.P.2

Question Type: Constructed Response

A class of 28 students was surveyed to discover the type of music to which they listen.

e 12 students said they listen to country
e 18 students said they listen to pop
e 2 students said they listen to neither country nor pop

Determine the number of students who listen only to pop. Show your work.

C p U

There are 14 students who listen only to pop.

OR

P=class-C-CNP-N
=28 8-4-2
=14

There are 14 students who listen only to pop.

Marking Key

© | | mark for appropriate work
® | | mark for consistent answer
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Question 24 Total: 2 marks
Learning Outcome: 12A.L.3 Question Type: Constructed Response

Consider the original statement:

“If the end behaviour of a function extends from quadrant II to quadrant I,
then the function is quadratic.”

a) Is the original statement true? If not, provide a counterexample.

(1 mark)
No, the original statement is not true.

Counterexample: OR

y=5 y=2"

»
>

A
\ 4

A
v

A,
v

Other answers are possible.

b) Write the contrapositive of the original statement.

(1 mark)
If a function is not quadratic,
then its end behaviour does not extend from quadrant II to quadrant I.
Marking Key
O® | [ mark for correct answer in (a)
® | ] mark for correct answer in (b)

30 Applied Mathematics: Marking Guide (January 2016)



Question 25

Total: 3 marks

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

Given the following sets:

v=1{1,3,5,7,9,13,17, 21}
A=1{1,9,13,21}
B={1,7,9,17,21}

a) Illustrate these sets using a Venn diagram.

(1 mark)

b) Determine 4" U B.

(1 mark)
{1,3,5,7,9,17, 21}

¢) Create a set C with 3 elements, where C c B.

(1 mark)
{1,7,9}

Other answers are possible.

Marking Key

1 mark for correct Venn diagram in (a)
1 mark for correct answer in (b)
1 mark for correct answer in (c)

o0 0Q
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Question 26 Total: 3 marks
Learning Outcome: 12A.L.1 Question Type: Constructed Response

a) Use the numbers 1, 2, 3, 4, 5, 6 only once to complete the chart.

(2 marks)

7 |+ 6 |+ 9 |= 22

+ + +

1 |+ 4 |+ 2 |= 7

+ + +

5 |+ 8 |+| 3 |= 16

I I I
13 18 14

b) What were the first two numbers you obtained? 6 |and| 4

Explain the strategy you used to obtain these numbers.

(1 mark)
Complete the top row as only one number is needed (6).
Complete the middle column as only one number is needed (4).

Other answers are possible.

Marking Key

1 mark for correct top row and middle column in (a)
1 mark for correct completion of puzzle in (a)
1 mark for appropriate strategy in (b)

o000
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Exemplars

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

Question 3 Total: 2 marks

In a diving competition, Tracy’s first dive can be modelled by the equation:
h=—4.90* + 2.72¢ + 10

where ¢ represents the dive time (in seconds)
and 4 represents the diver’s height (in metres) above the water.

How much time does it take for Tracy to reach the water? Show your work.

-10,X=0.,217)
/Z'/Q o, x

15 X
q S 6 N & . a C)
117, 4200 Fime(se

2 marks:
©® — 1 mark for appropriate work
® — | mark for consistent answer
®) — does not express the answer to the
appropriate number of decimal places
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Exemplar 2

Question 3 Total: 2 marks

In a diving competition, Tracy’s first dive can be modelled by the equation:
h=—490¢" +2.72t + 10

where ¢ represents the dive time (in seconds)
and 4 represents the diver’s height (in metres) above the water.

How much time does it take for Tracy to reach the water? Show your work.
=113 =0
®
1 QUY W Y= gragh wndersech

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

& — does not include the units in the final answer
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Exemplar 1

Question 4

Total: 3 marks

A garden was treated to control pests. Every hour after treatment, there were half as many pests
as there were the previous hour. After six (6) hours, 65 pests remained.

a) How many pests were there before treatment? Show your work.

@marks) (|
S5 h
4 W
3 kW
7 h
[N

Ok
(no mhem—\

G5 pests

O
260
/
520 before
\OHO Treotmends
there waqs
2080 “4{Opests
460
2 marks:

©® — 1 mark for appropriate work in (a)
® — | mark for consistent answer in (a)
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Exemplar 2

Question 4 Total: 3 marks

A garden was treated to control pests. Every hour after treatment, there were half as many pests
as there were the previous hour. After six (6) hours, 65 pests remained.

a) How many pests were there before treatment? Show your work.

(2 marks)

e

T 3w XS

Q&*Z_" EXLYTX2Z = 200 pests

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

Question 5 Total: 3 marks

The illuminated area of the moon varies sinusoidally with time. A lunar cycle begins and ends
with a new moon. A new moon, which is 0% illuminated, occurs on the 1st and the 29th day of
the cycle. Midway through the cycle (15th day), a fu/l moon, which is 100% illuminated, occurs.

a) Determine the sinusoidal equation that models the relationship between the illuminated area
of the moon and the lunar cycle. Show your work.

(2 marks)
day (Ly) | %o ilumination (L)
— > Q= 50
12 15000 Sinfeq bz0.224
—2z - C=-179
“ ° d = 50

The equethion +hat models +his relochonship s

Yy = 50 sin (0.22x - 1,80) + 50

b) According to your equation in (a), what percentage of the moon is illuminated on the
18th day of the cycle?

= v @

cAwC

2nd [MEacE] » 1: value -» x =18 y = 91.568

On +he 18th doy of +the c,ycle' +he moon 1§ 91,S7°/., i"umihq{-gd

(1 mark)

3 marks:
O — [ mark for appropriate work in (a)
® — | mark for consistent answer in (a)
® — 1 mark for consistent answer in (b)
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Exemplar 2

Question 5 Total: 3 marks

The illuminated area of the moon varies sinusoidally with time. A lunar cycle begins and ends
with a new moon. A new moon, which is 0% illuminated, occurs on the 1st and the 29th day of
the cycle. Midway through the cycle (15th day), a fu/l moon, which is 100% illuminated, occurs.

a) Determine the sinusoidal equation that models the relationship between the illuminated area
of the moon and the lunar cycle. Show your work.

(2 marks)
Lv Lz
X +4a.3)
) [ O _ 50 s (0.’1,\‘/3'\‘:"".h
15 | So /e \‘ -
15| 100°/0
rp_?o &0 °/o
19 | 09

b) According to your equation in (a), what percentage of the moon is illuminated on the
18th day of the cycle?

(1 mark)

7d oo woloe x =18

y=7 > (fosel)

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

Question 6

Total: 6 marks

Bailey launched his remote control plane. He recorded the height of the plane at different times

during the flight.

Time (s) Height (ft.)
0 0
1 9
2 7
3 3
4 7
5 26

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

y = [48x3 - 9. 3x* +17.12x ¢+ 0.06

(1 mark)

b) Create a clearly labelled graph of the equation in (a).

(3 marks)

Height (£¢)

oy

-~

2 3
Time(s)

-
-
v

42

Applied Mathematics: Marking Guide (January 2016)



Exemplar 1 (continued)

c) Using your equation in (a), determine how long it will take for the plane to reach a height
of 100 ft.

(1 mark)
y = /00

xX=b. YY

L.V‘/W

d) Provide one limitation of the domain.

(1 mark)

S marks:

O — | mark for correct equation in (a)

® — | mark for communicating the context of the graph with
appropriate title and/or labels in (b)

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

©® — | mark for consistent answer in (c)

® — 1 mark for a correct limitation of the domain in (d)

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

Question 6

Total: 6 marks

Bailey launched his remote control plane. He recorded the height of the plane at different times
during the flight.

Time (s) Height (ft.)
0 0
1 9
2 7
3 3
4 7
5 26

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

V45— 1 T Rt O

b) Create a clearly labelled graph of the equation in (a).

(3 marks)

y

N N A i { i { I;x
L ¥ L] LA L L] ¥ L L

44
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Exemplar 2 (continued)

c) Using your equation in (a), determine how long it will take for the plane to reach a height

£ %T sEcos

(1 mark)

d) Provide one limitation of the domain.

(1 mark)
The plane must be above 9founol )

3 marks:
® — | mark for correct equation in (a)
® — 1 mark for an appropriate shape that illustrates key characteristics
of the function (e.g., maximum, minimum, intercepts) in (b)
© — 1 mark for consistent answer in (c)
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Exemplar 1

Question 9 Total: 3 marks

Lena runs every day. If it is sunny, the probability she will run outside is 75%. If it is not sunny,
the probability that she will run outside is 20%. A 45% probability of sunshine has been
announced for tomorrow.

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

(1 mark)

gor Lo\ Wevenk, Yo UGk
/ I NN — " Gue ¥ 0
Q Cung o= NGRS = '\’1’18:")):\ }°
\ OGS s 'm(\“; aorun= ALX 20~ 0 =Q /o
00 AV N NS HG* 19 24\ —;L,\\O/o
o x 0= W=\ \%

i

\
VO Hun (v~ =

\
o0 (run\'(, 0 cun T
\

b) Determine the probability that Lena runs outside tomorrow. Show your work.

(2 marks)
Q0 6N (e

A\ (>
G
”~ ‘\A\ P \O)O (7\1,

1 mark:
©® — 1 mark for correct graphic organizer
(probabilities not required) in (a)
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Exemplar 2

Question 9 Total: 3 marks

Lena runs every day. If it is sunny, the probability she will run outside is 75%. If it is not sunny,
the probability that she will run outside is 20%. A 45% probability of sunshine has been
announced for tomorrow.

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

(1 mark)
R .75 (Sunhj , Tun )

ar)
y OOt ¥

.%s B’ .25 (Sunny

5 <

R
55 8) .8 ( o+ Suﬂ“‘j y Do+ rum)

.2 (rox ‘5“““‘3 , Y9N )

b) Determine the probability that Lena runs outside tomorrow. Show your work.

2marks) g poy | v 4 Aok Sunny, run
qS % o %S eS8 % -2
+3375 + HH
a4 ¥y = wiy S/

Ry

‘n'\e Prob°\>i\i-\'3 Yhat Lena vuns ouiside Yomorrou iS

44.35%h

3 marks:
O — [ mark for correct graphic organizer
(probabilities not required) in (a)
® — | mark for appropriate work in (b)
® — | mark for consistent answer in (b)
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Exemplar 1

Question 10 Total: 3 marks

a) Determine the number of different ways the letters of the word “M«J M}(I)(I A'i#” can be
arranged. Show your work.

(2 marks)

0o
~N

\o?\O .
\5\2\ - 735" oS

(!
WN

2- -,
W

b) How many ways can the letters of the word “CINCINNATI” be arranged if the first letter
must be T?

(1 mark)

|y AR eh S DY LT = B 6ABE0 Loys

1 mark:
©® — [ mark for appropriate work in (a)

48 Applied Mathematics: Marking Guide (January 2016)



Exemplar 2

Question 10 Total: 3 marks

a) Determine the number of different ways the letters of the word “QII‘[JCEJN{NATK’ can be
arranged. Show your work.

(2 marks)
| - 80O
lo! = 36288 - \5]200

151200 =35

b) How many ways can the letters of the word “CINCTWNATI” be arranged if the first letter

must be T?
(1 mark)
w 3 >
\ a3 * &£ 2 2= . 362 880
2131 2| 2a
- \s\20

2 marks:

® — 1 mark for consistent answer in (a)
® — | mark for consistent answer in (b)
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Exemplar 1

Question 11 Total: 3 marks

Alec walks eight blocks from home to school every morning.

Home n | l ' N
@
E
L] 3 4] s W I
S Y Y Oy 5
Post ¢ffice
, Y w| 10| 3%
\ 5 \5 35 10

° School

a) If he only travels south and east, what is the total number of routes from home to school?
(1 mark)

10

b) What is the probability that his route from home to school passes by the post office?
Show your work.

10 .. W43 x 100 = W.29%
10

There i3 a W.20% probability the rouvte passes b‘«j
e post of€ice.

(2 marks)

2 marks:
® — 1 mark for correct total routes from home to school in (a)
©® — | mark for probability consistent with work in (b)
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Exemplar 2

Question 11 Total: 3 marks

Alec walks eight blocks from home to school every morning.

{
Home ! ! l
[ 4

1 3 b bl 1S
¢

Post office
i 4 10| 10|13$

ol sl sl W[

'ZSchool

a) If he only travels south and east, what is the total number of routes from home to school?
(1 mark)

10

b) What is the probability that his route from home to school passes by the post office?
Show your work.

(2 marks)
M = _I_?B
o o
2 marks:

® — 1 mark for correct total routes from home to school in (a)
® — | mark for probability consistent with work in (b)
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Exemplar 1

Question 12 Total: 4 marks

There are 18 girls and 12 boys trying out for a debate team.

a) How many different teams of 4 members can be formed if there are no restrictions?

(1 mark) 1€ +1> = 30 Pe,oP /e

Y Memlors

JOCL{ = 272405

27405 d:"F—Feren+ 1le,o.rf\~$

b) How many different teams of 4 members can be formed if exactly two members must be
girls?

(1 mark)
{gC;L t nla = 29

219 o/ ‘F'Feren"‘ 1‘6 o-m{

|

c) How many different teams of 4 members can be formed if at least two members must be
girls? Show your work.

{gc‘l t5C v by ri2Genle = Y007

(2 marks)

/g 3",\/5 L]///O7 0(' :ﬂ-‘er‘enzl 1Ze,o~m~5’ ;.-? q‘( /

-QAS‘I’ P\ Mus-{
12 boys be )

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

Question 12 Total: 4 marks

There are 18 girls and 12 boys trying out for a debate team.

a) How many different teams of 4 members can be formed if there are no restrictions?
(1 mark)

I8 +(1=30

20y *

b) How many different teams of 4 members can be formed if exactly two members must be
girls?

(1 mark)

2G 28

pC1¥* ™ 10,098 teer

c) How many different teams of 4 members can be formed if at least two members must be
girls? Show your work.

Gkl 2G28 + 3618
pCakr T oo a
10098 + 9,741

\q | qu *-eo\"\s 3 marks:

® — 1 mark for correct answer in (a)
® — | mark for consistent answer in (b)
® — 1 mark for consistent answer in (c)
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Exemplar 1

Question 15 Total: 2 marks

Bruce is 24 years old. He graduated from college when he was 20 and since then he has worked
full-time. He has also made some investments.

His financial advisor sends him an update on his investment portfolio.

Investment Initial Investment Gain/Loss
low-risk mutual fund $2000 +$100
guaranteed investment certificate $6000 +$220
bonds $4000 + $180

a) What is the overall rate of return on Bruce’s investments?

(1 mark)

Q- Tadecest eoreld
RON.= v wncvele

RondS
Morual —-——C"‘\Co Ty
- \o0 _229 -
RO?' 2\000 QOQ_(‘wO Heoo
o 0 = U.s°,
= %, = 3.67% ’

b) Do you think that Bruce’s investment portfolio is appropriate for him at this stage of his
life? Justify your answer, stating your assumptions.

(1 mark) .
do Mink ~\-\(\.\5 \% on qp?(‘OQf'\Q\‘e— Qo("\'-c'o\\o at

e, Soge N g Vife . He s onl 20 axd @n
\we a yorg bachg lor \ike ‘efore (\Q.Q.d.'Nj‘\"O
VoK any cerioos putc™aseS. By the hme he
oy wed '..\., W cov\d haue grouwn sa‘os*anﬁa\\:j,

by e Soesh'd nend 4+ NOW,

0 marks:
— no criteria met
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Exemplar 2

Question 15 Total: 2 marks

Bruce is 24 years old. He graduated from college when he was 20 and since then he has worked
full-time. He has also made some investments.

His financial advisor sends him an update on his investment portfolio.

Investment Initial Investment Gain/Loss
low-risk mutual fund $2000 +$100
guaranteed investment certificate $6000 +$220
bonds $4000 + $180

a) What is the overall rate of return on Bruce’s investments?
(1 mark)

vak Of Yoturn = WhereS role
YY\h Q_\Q\ e

X 00

b) Do you think that Bruce’s investment portfolio is appropriate for him at this stage of his
life? Justify your answer, stating your assumptions.

(1 mark) O, becavse Brwwa s pu#\ng a lot of Mong wito
Yrese. bonds 4hat have on\y vodle i

$

O Over B Ourse of Y Yoors. Seawng as he
Just- 804» o+ of ©llege he Pprobaply has
Studlant loons 4o po off + ke dhoud Pt

Yrvon gy towards ok

1 mark:
® — | mark for appropriate justification in (b)
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Exemplar 1

Question 16 Total: 2 marks

Pedro has a tax-free savings account (TFSA) with a balance of $5000.00. Interest is earned at a
rate of 4.00%, compounded monthly.

If Pedro contributes $400.00 to the TFSA at the end of every month, how long will it take him to
save $20 000.00? Show your work.

50009 hz?:=7 34Tw.on’rl~5
I‘/‘ - 4'/\ ®
py =-5000
PMT= -900
TV =0,000
Wy" |4
c/x =14

2 marks:
©® — 1 mark for appropriate work
® — | mark for consistent answer
®) — does not express the answer to the
appropriate number of decimal places
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Exemplar 2

Question 16 Total: 2 marks

Pedro has a tax-free savings account (TFSA) with a balance of $5000.00. Interest is earned at a
rate of 4.00%, compounded monthly.

If Pedro contributes $400.00 to the TFSA at the end of every month, how long will it take him to
save $20 000.00? Show your work.

59 wonths W will  toke Qed)\‘o to save ﬂlo,ooo

N 2 Sa.1
T-4

Pv 25000
pPMT = -{o0
FV 10000
Ply -
Cly=1%
PMTEND

1 mark:
©® — | mark for appropriate work
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Exemplar 1

Question 17 Total: 3 marks

Kira purchases a sofa for $1015.87 (taxes included). The department store offers her a promotion
of 0% interest with no payments for one year. If Kira does not pay the amount in full within

one year, interest will be charged from the date of purchase at an annual rate of 28.80%,
compounded monthly.

a) If Kira does not make any payments, what will the department store bill her one year after
the date of purchase? Show your work.

(2 marks)
N=(4)
Tefo= 23. 8
Pu= 101€.97
M= O
_, FNz 130844
PIY= 4
c/y= 4

The ghore will il her $1308.44

b) State a different compounding period such that the overall cost of the sofa is lower than if
the annual interest rate were compounded monthly.

(1 mark)
Use a CoMPouhd\hQ Per‘iod cly=¢
2 marks:
® — 1| mark for consistent answer in (a)
® — | mark for correct answer in (b)
58
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Exemplar 2

Question 17 Total: 3 marks

Kira purchases a sofa for $1015.87 (taxes included). The department store offers her a promotion
of 0% interest with no payments for one year. If Kira does not pay the amount in full within

one year, interest will be charged from the date of purchase at an annual rate of 28.80%,
compounded monthly.

a) If Kira does not make any payments, what will the department store bill her one year after
the date of purchase? Show your work.
(2 marks)
. la
Az"015.87(1+ ﬂ?_‘l)

la
= $1350-.3a

b) State a different compounding period such that the overall cost of the sofa is lower than if
the annual interest rate were compounded monthly.

(1 mark)
Pay i+ off befire +he year .5 wp.

2 marks:
©® — 1 mark for appropriate work in (a)
® — | mark for consistent answer in (a)
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Exemplar 1

Question 18 Total: 5 marks

Bill and Celine purchase a new home. They obtain a $375 000.00 mortgage amortized over
25 years with their credit union. The initial 5-year term of the mortgage requires monthly
payments. Interest is calculated at a rate of 3.25%, compounded semi-annually.

a) Calculate Bill and Celine’s mortgage payment. Show your work.

(2 marks) N’gaég( I ol ok 0%2
\- 2% w  Mmonthly Mox9g
g T s §1833.18°
P \ 933 f\)o\j
TV~
Ay~ \=
CiV -

b) How much will Bill and Celine owe at the end of their 5-year term?
(1 mark) ‘%93:.\’)_ >(6)(\’)_, - ﬁ \quggjro&O
275,000.00 /(\V\C‘é‘\ ouwrl

- \,qu%gi{-'lo

30D (L-80 Y AbD,bla. 80

¢) Bill and Celine make an additional $10 000.00 payment on the principal at the end of
the 5-year term. How much sooner will they pay off their mortgage if they keep the same
payments and interest rate over the life of the mortgage? Show your work.

(2 marks) Q 20 - \e.ddS
WS, bl N
- 2', 000 - 3.15

¥ s o12%0 255,01 %0

as > pmt—d%&%.\l ;/22 v
VvV - - 5
W \;M' \2 /_F75
B €9 - e &
- lL\ Qw\ %K&rs fmﬂ B'O)OOO
3 marks:

©® — 1 mark for appropriate work in (a)
® — 1 mark for consistent answer in (a)
® — 1 mark for appropriate work in (c)
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Exemplar 2

Question 18 Total: 5 marks

Bill and Celine purchase a new home. They obtain a $375 000.00 mortgage amortized over
25 years with their credit union. The initial 5-year term of the mortgage requires monthly
payments. Interest is calculated at a rate of 3.25%, compounded semi-annually.

a) Calculate Bill and Celine’s mortgage payment. Show your work.

(2 marks)
please See print out

b) How much will Bill and Celine owe at the end of their 5-year term?

(1 mark)

please See print out

c) Bill and Celine make an additional $10 000.00 payment on the principal at the end of
the 5-year term. How much sooner will they pay off their mortgage if they keep the same
payments and interest rate over the life of the mortgage? Show your work.

(2 marks) pleaﬁe S¢ee P(fnt' out

5 marks:
©® — 1 mark for appropriate work in (a)
® — 1 mark for consistent answer in (a)
® — | mark for answer in (b) consistent with work in (a)
® — 1 mark for appropriate work in (c)
® — 1 mark for consistent answer in (c)
# — makes a transcription error (inaccurate transferring
of information)
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Exemplar 2 (continued)

r Transaction Type

€)investment ¥ Retirement Plan @ Loan ]

Pay Fi y (per year)
1 0z B4 ®12 D2 D26 O35 O

rCompound Frequency (per year) —--—-
G ®2 Qe D12 C24 26 V365 O

Financial Details

Initial Loan Amount: 37500000 &
Final Loan Balance: 000 ©
Manthly Payment: QJQen) e
Interest Rate (%): o L+

# Years: B @

Make Payment at: ) Start or @ End of Period

- Financial S Y
toan Principal Paid: 375000,00
Interest Charged: 17183671
Total Loan Payment: 54693671

Bill and Celine’s mortgage.
eayment will be #1,§23.13

<)

-Transaction Type

©r D2 Da w12 D24 26 T3S O -

o)

r-Transaction Type

& investment © Retirement Mlan ~ ® toan 1]

— Payment Frequency (per year)—-
©1 D2 ©a4 ®12 O24 D26 D365 O

Compound Frequency (per year)——————
T1 ®2 ©4 012 D24 O26 D365 O

r—Financial D

Initial Loan Amount: 3
Final Loan Balance: 32084725 ®
Monthly Payment: -
interest Rate (%)
#Years:

Make Payment ar: > Start or @ End of

3w
-3

ial S Y
Loan Principat Paid:

Interest Charged:
Total Loan Payment:

{Bill and Celine owe 15322.054-@
at the "end of their s-year temn.

additional

© Investment © Retirement Plan ~ ® Loan @|- Hokevpagment O'F $10,CKX) 0.(_ end of‘
S.
Pay F cy (per year) malz, OSq- ?‘Z gear {an’)

10,000

~Compound Frequency {per year)

Financial Details

Monthly Payment: 182312 &

Interest Rate (%} -

~Financial S Y
Loan Principal Paid: 31205472
Interest Charged: 106677.27
Total toan Payment: . 41873199

1 B 312,059.%2
D1 W2 @4 ©12 D24 ©26 01365 y

o o |~ RO S yrtermn 20 years lept orig na(y

# Years: ) ’ L2 - q
Make Payment at: ) Start or ® End"8¥ Period w
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Exemplar 1

Question 20 Total: 2 marks

Sophie wants to install carpet in her bedroom. The 12 ft. by 9 ft. carpet she wants to install
costs $32.50/yd?, plus GST and PST.
X\'\,b = j 3b.43
Calculate the total cost of the carpet. Show your work.
(Note: GST = 5%, PST = 8%)

A= a9
— 0% &4

2

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

& — rounds too soon
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Exemplar 2

Question 20 Total: 2 marks

Sophie wants to install carpet in her bedroom. The 12 ft. by 9 ft. carpet she wants to install
costs $32.50/yd?, plus GST and PST.

Calculate the total cost of the carpet. Show your work.
(Note: GST = 5%, PST = 8%)

| 2845 x Q €t

= 103F4
—=

:36Vd2

3byd* ¥§32. 20

= $1170.00
¥ O 13
-1952.10
+1170.00
:3\321 | O

tota ) oSt

of e .
aﬁs*a\ lotion.

1 mark:
® — 1 mark for consistent answer

Applied Mathematics: Marking Guide (January 2016) 65




Exemplar 1

Question 21 Total: 6 marks

The Menard family has a grain farm. They own 5 bins for grain storage.

Each bin /- TS
e is composed of a cone and a cylinder x \gt/
e is 30 feet tall (from the top of the cone 301
to the bottom of the cylinder) -
e has a diameter of 20 feet
e has a cylinder 22 feet tall 22 fi.
(Diagram is not drawn to scale.)
h 4 h 4
a) Calculate the volume of one grain bin. Show your work. v

(2 marks)
Nolwree of o core "r__.s__";“'\

volume ofF o cyiinder> Ty,
\m€'\5\\’\' of e Cona

yolume of 4ne cone 30 -2a=35

T—T@;—Q’—@ - 225) 0%

Voluwe of the oylinder
MR (2Q) = 2771 646.02

225) D% + 21 b46.02 = 50 997.0S

“\Q volume of AP %/m[m oin S 30 997.05 H.g
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Exemplar 1 (continued)

b) Mr. Menard decides to paint the exterior (sides and top) of the bins.

e Each bin needs 2 coats of paint. S Slant h:f}:;_ 2
e One can of paint covers 400 ft’. &t aZeom=
e Each can of paint costs $67.99, plus GST and PST. o 210%= |4
Calculate the total cost of the paint for the 5 bins. Show your Worlé.0 Viod =12 21
(Note: GST = 5%, PST = 8%) S- 1231
4 marks
‘ ) Surfoe Qxeo of a cq\‘\nﬂer—ev AT\ & S
Surface oveo of G (o™ — TTrA+TCS
Surfoce orea of Hhe cylinder surface greo of the cone
AT(0Y22) + 2 1(0a) T(0*) + whoYa-31)
= 2010 .62 = Nb.LO

= 31X 23\ bin

ngéig = ©-82 cons | bin for | coax
- 0-3AxQ =z \3-bMcans/ 2 coots

J 14 cans of paint is Needed 10 do A coatson a bin

Ut pointirg ol S binS- -
13,4 x 5 =068.4

.09 cans of point 1S needed 10 Paint adl
S lbins with & coats.

3 marks:
O — [ mark for appropriate work in (a)
® — 1 mark for surface area of one bin in (b)
© — 1 mark for correct number of cans of paint in (b)
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Exemplar 2

Question 21 Total: 6 marks

The Menard family has a grain farm. They own 5 bins for grain storage.

Each bin

e is composed of a cone and a cylinder x 20 ft.
e is 30 feet tall (from the top of the cone \-L/ 304
to the bottom of the cylinder) '
e has a diameter of 20 feet
e has a cylinder 22 feet tall 22 ft
(Diagram is not drawn to scale.)
h 4 h 4

a) Calculate the volume of one grain bin. Show your work. v

(2 marks)

Loleme ot (&//fn der = I’T/"Q‘I'W
“rrlo? 22

- 911.80F43

\/O/ume’ o £ comne — T_rk'l[\

=77 /0*¢%

/ 512/’3/;} - 281327 F4°

1929.77

[Vo/wmof one gren bin (S orm.wwa
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Exemplar 2 (continued)

b) Mr. Menard decides to paint the exterior (sides and top) of the bins.

e Each bin needs 2 coats of paint.
e One can of paint covers 400 ft’.
e Each can of paint costs $67.99, plus GST and PST.

Calculate the total cost of the paint for the 5 bins. Show your work.
(Note: GST = 5%, PST = 8%)

(4 marks) SUrTace area 7[0"" Cy//mo/ek 2_17’7‘#/)74 ,2-7’7\;»7'
22022 + L0107
=2010.4193{4>

Ta ke qwa y bottom and ‘/a/a z ﬂ\rlyl

268,318

20 /(0.6193

- 6 28.3/13% z.,{
738 2.3008F

Saf1[ace ar€a of (one = mr +0FS
-Tr10> +1110-2

Sur;ace a req of cy/fn

2S6S.yy f432

Mminas éov‘?lam - 2
AL SS9
=TT e AR

dw2ST 32 *F

Surf;cc area

cylin der [|3%2.30
cone€ : 25).3

JTT,’;J;’T% X S hins = 168 1F1™ Fo bt onin ted
}'/OW many Canc needed

81691 - 90 4y ® 21 x 86799 <§1927.79
7o S cans + Tax /

%/61'3,140
@ cost L. pont s B/ 613, (/Oj

3 marks:
O — 1 mark for appropriate work in (a)
® — 1 mark for surface area of one bin in (b)
® — 1 mark for total cost in (b)

) — rounds too soon
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Exemplar 1

Question 23 Total: 2 marks

A class of 28 students was surveyed to discover the type of music to which they listen.

e 12 students said they listen to country
e 18 students said they listen to pop
e 2 students said they listen to neither country nor pop

Determine the number of students who listen only to pop. Show your work.

& +1\@ =20 Swts
0 - 3@ = 3 dwsts like
\B- & = )6 St liKe pop

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

Question 23 Total: 2 marks

A class of 28 students was surveyed to discover the type of music to which they listen.

e 12 students said they listen to country
e 18 students said they listen to pop
e 2 students said they listen to neither country nor pop

Determine the number of students who listen only to pop. Show your work.
20
Pig A

éﬂ W* 4*1}

Y PM:\S?
VEXfet )z X9 b= 14
TH v e = )

< P A Az of peorle Who\(s%e“ Yo music
2w w w gy Country
Pt Wy pop

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

Question 24 Total: 2 marks

Consider the original statement:

“If the end behaviour of a function extends from quadrant II to quadrant I,
then the function is quadratic.”

a) Is the original statement true? If not, provide a counterexample.

(1 mark) not alway s,

For example the quadvatic function

~0.38x " +11.U4 x-13.0% extends
from q/uokdkom’r‘ﬂ[*o guadvant IV

\00\’
et :
*Y

1004

b) Write the contrapositive of the original statement.
(1 mark)
\fitishot a q’uadvqh‘c £function, then
i+ does not extend from guadvant
I to gvadvant T.

1 mark:
® — | mark for correct answer in (b)
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Exemplar 2

Question 24 Total: 2 marks

Consider the original statement:

“If the end behaviour of a function extends from quadrant II to quadrant I,
then the function is quadratic.”

a) Is the original statement true? If not, provide a counterexample.

(1 mark)
no T could be on exponesihial

fumchon ek'\'md(vxcj Lroma clum:\ramdi I
q,uo.dray* I

b) Write the contrapositive of the original statement.

(1 mark)

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

Question 25 Total: 3 marks

Given the following sets:

U={k3,5,172%)3 1721}
4={1,9,13,21}
B={1,7,9,17,21}

a) Illustrate these sets using a Venn diagram.

(1 mark)

A X9}

b) Determine 4" U B.
(1 mark)

(p,\\)b\:7

A‘U%: 5|7 lnl\ rq|l\‘2’

®

c) Create a set C with 3 elements, where C c B.

(1 mark) C.‘—QL\,”\,U’S

2 marks:
® — | mark for correct answer in (b)
©® — 1 mark for correct answer in (¢)

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

Question 25 Total: 3 marks

Given the following sets:

U={135% %K1 M|
A= N
B =M% %N

a) Illustrate these sets using a Venn diagram.

(1 mark)

A B

w

b) Determine 4" U B.
(1 mark)

ATUBH, 19,0y

c) Create a set C with 3 elements, where C c B.

-

1 mark:
® — [ mark for correct Venn diagram in (a)
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Exemplar 1

Question 26 Total: 3 marks

a) Use the numbers 1, 2, 3 7/, 5, %)nly once to complete the chart.

(2 marks)
7 1+ L |+] 9 |= 22
+ + +
) + 4 + 2 |= 7
+ + +
cl+| 8 |+ X |- 16
I I I
13 18 14

b) What were the first two numbers you obtained? 22 |and| 1§

Explain the strategy you used to obtain these numbers.

(Imark) | olbtain +ese 2 numbess Ffirst LCCOMSQ +Le), botl,
oaly had one possible answer

Foo e '@* :;_7’“ (9] 2,

0/)'7 6 (.)ou‘d '(:('k I'h'il'o

_"‘\\'j‘ Si+ud+:°’),
md once | 30+ b 4o be in bedween
7 and Qq, On/y 4 con qo inbetween

b 0rd 8 40 moke ‘8-

3 marks:
©® — [ mark for correct top row and middle column in (a)
® — | mark for correct completion of puzzle in (a)
©® — 1 mark for appropriate strategy in (b)
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Exemplar 2

Question 26 Total: 3 marks

a) Use the numbers 1, 2, 3,9, 5,\@\only once to complete the chart.

(2 marks)

7 0+ G |+t 9 |= 22

+ + +

\olrly | 1 |= 7

+ + +
S |+ 8 [+ [= 16

[ [ [

13 18 14

b) What were the first two numbers you obtained? ¢ |and| 4

Explain the strategy you used to obtain these numbers.

(1 mark)
Guess ¥ Uneck / proCess of elmination

2 marks:
©® — [ mark for correct top row and middle column in (a)
® — | mark for correct completion of puzzle in (a)
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Appendices
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Appendix A:
Table of Questions by Unit and Learning Qutcome

Design and Measurement
Logical Reasoning

moQw>

Unit Question Type Learning Outcome Mark
A 1 SR 12AR.1 1
A 2 SR 12A.R.1, 12AR.2, 12A.R.3 1
A 3 CR 12AR.1 2
A 4 CR, MC 12A.R.2 3
A 5 CR 12A.R.3 3
A 6 CR 12AR.1 6
Total =16
B 7 SR 12A.P.1 1
B 8 SR 12A.P.2 1
B 9 CR 12A.P.3 3
B 10 CR 12A.P.5 3
B 11 CR 12A.P4, 12A.P.6 3
B 12 CR 12A.P.6 4
Total = 15
C 13 SR 12A.FM.2 1
C 14 SR 12A.FM.3 1
C 15 CR 12A.FM.3 2
C 16 CR 12A.FM.3 2
C 17 CR 12A.FM.1 3
C 18 CR 12A.FM.1, 12A.FM.2 5
Total = 14
D 19 SR 12A.D.1 1
D 20 CR 12A.D.1 2
D 21 CR 12A.D.1 6
Total =9
E 22 SR 12A.L.2 1
E 23 CR 12A.L.2, 12A.P.2 2
E 24 CR 12A.L.3 2
E 25 CR 12A.L.2 3
E 26 CR 12A.L.1 3
Total =11
Legend for Units: Legend for Question Types:
Relations and Functions SR: Selected Response
Probability CR: Constructed Response
Financial Mathematics
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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 lrregular Test
Booklet Report should be completed and sent to the department:

e 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 (all “NR”) 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:

Applied Mathematics: Marking Guide (January 2016)
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Follow-up:

Decision:

Marker’s Signature:

Principal’s Signature:

Consultant:

Date:

For Department Use Only—After Marking Complete
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