Grade 12
Applied Mathematics
Achievement Test

Marking Guide

June 2017

Manitoba 9



Manitoba Education and Training Cataloguing in Publication Data

Grade 12 applied mathematics achievement test. Marking
guide. June 2017

This resource is available in print and electronic formats.
ISBN: 978-0-7711-7446-9 (print)
ISBN: 978-0-7711-7447-6 (pdf)

1. Educational tests and measurements—Manitoba.
2. Mathematical ability—Testing.
3. Mathematics—Examinations, questions, etc.
4. Mathematics—Study and teaching (Secondary)—Manitoba.
I. Manitoba. Manitoba Education and Training.
510.76

Manitoba Education and Training
Winnipeg, Manitoba, Canada

All exemplars found in this resource are copyright protected and should not be
extracted, accessed, or reproduced for any purpose other than for their intended
educational use in this resource. Sincere thanks to the students who allowed
their original material to be used.

Permission is hereby given to reproduce this resource for non-profit
educational purposes provided the source is cited.

After the administration of this test, print copies of this resource will be
available for purchase from the Manitoba Learning Resource Centre.
Order online at www.mtbb.mb.ca.

This resource will also be available on the Manitoba Education and
Training website at www.edu.gov.mb.ca/k12/assess/archives/index.html.

Websites are subject to change without notice.

Disponible en frangais.

While the department is committed to making its publications as accessible as
possible, some parts of this document are not fully accessible at this time.

Available in alternate formats upon request.


http://www.mtbb.mb.ca/
http://www.edu.gov.mb.ca/k12/assess/archives/index.html

Contents

General Marking INSTIUCHIONS ........eeeiieiiieiiieiieeie ettt ettt tee e e saeenbeesaeeeee 1
1\ -1 D1 Vel (o) £ TSRS 5
EXEMIPIATS ...ttt ettt ettt e et e et et e et e enbeentaeenbeenbeeenbeentaas 31
F N 0] 81S) 116 (o SR U RRUPSUPSR 75
Appendix A: Table of Questions by Unit and Learning Outcome.............cccccveeveveriieneeeneennen. 77
Appendix B: Irregularities in Provincial Tests.........cccviiiiiiieeiiieiiieeciee e 79
Irregular Test BOOKIEt REPOTL .........cocuevuieiiiiiieieet ettt ettt et 81






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 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.

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)

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 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 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.

Allison Potter

Assessment Consultant

Grade 12 Applied Mathematics
Telephone: 204-945-3411

Toll-Free: 1-800-282-8069, ext. 3411
Email: allison.potter@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

Select the answer that best completes the statement.

The end behaviour of a cubic function can extend from:

A. quadrant I to quadrant II
B. quadrant II to quadrant I
@ quadrant II to quadrant IV

D. quadrant III to quadrant IV
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Question 2

Total: 1 mark

Learning Outcome: 12A.R.3

Question Type: Selected Response

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

y

A

11
8 -
5
2 -
< I I I I \I/ I > X
~0.78 -0393 | 0.393 0.786 1.179 1.572
4 -

Which equation does the graph represent?

y=6sin(4x)+ 5

B. y=12 sin(4x) +5
C. y=-6sin(4x)+5

D. y=-12sin(4x)+5
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Question 3 Total: 2 marks

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

Jordan is making an open-top box using an 8 in. by 10 in. sheet of cardboard. He plans to cut
squares of length x from the corners and fold up the sides. The function that represents the
volume of the box, V, can be modelled by the equation:

V= (x)(lO — 2x)(8 - 2x)

|
=
L |--

| I |

| 8in.  —

___|__
___|__

10 in.
Determine the maximum volume of the box. Show your work.

4: maximum (1.472..., 52.513...)
y = 5251

The maximum volume is 52.51 in>.

Marking Key

O | [ mark for appropriate work
® | | mark for consistent answer
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Question 4

Total: 2 marks
Learning Outcome: 12A.R.3

Question Type: Constructed Response

When jumping rope, the centre of the rope reaches a maximum height of 1.90 m at 0.38 s and a
minimum height of 0.08 m at 0.88 s.

A

Maximum

Height (m)

Minimum

v

Time (s)

For the sinusoidal function that models the height at the centre of the rope as a function of time,

a) determine the period.
(1 mark)
half of the period = 0.88 — 0.38 = 0.50
.. period = 0.50 X 2 =1.00

The period is 1.00 s.

b) determine the median height.

(1 mark)
median height = maximum height -2|- minimum height
_1.90 + 0.08
2
_1.98
2
=0.99
The median height is 0.99 m.
Marking Key
© | [ mark for correct period in (a)
® | | mark for correct median height in (b)

10
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Question 5 Total: 5 marks

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

A microbiologist is studying bacterial growth over 2 full days. She notices that the bacterial
count doubles every 3 hours. The initial bacterial count is 6.

a) Determine an exponential equation that represents this situation. Show your work.

(2 marks)

OR
Time (h) Bacteria
0 6 y=6(2)3
3 12
6 24
9 48
y = 6(1.26)"

b) How much time does it take until the bacterial count is 1000? Show your work.

(2 marks)
Y, =1000

CALC]| 5: intersect  (22.142..., 1000)
x=22.14

It takes 22.14 hours for the bacterial count to reach 1000.

c) State the domain for this situation.

(1 mark)
{0 < x <48}
OR
[0, 48]
OR
The time is greater than or equal to 0 and less than or equal to 48 hours.
Marking Key
© | | mark for appropriate work in (a)
® | | mark for consistent answer in (a)
® | 7 mark for appropriate work in (b)
O | 1 mark for consistent answer in (b)
® | / mark for correct domain in (c)

Applied Mathematics: Marking Guide (June 2017)
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Question 6 Total: 5 marks
Learning Outcome: 12A.R.2 Question Type: Constructed Response

A small town gets cellphone service. The number of users increases as a function of time as
shown in the table below.

Time (weeks) 1 2 4 8 12 20
Number of users 202 319 480 656 743 821

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

(3 marks)
Number of Users as a Function of Time

V' N
1000
| 7
800 —
,’/
Z // /
Q600 /
3 ,/
b /
o
5 /
= /
5 400
Z //
200 —‘f
0 2 4 6 8 10 12 14 16 18 20

Time (weeks)

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

(1 mark)
y =189.40 + 216.26 In(x)
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Question 6 continued

c) According to your equation in (b), how many users did the town have at 15 weeks?

(1 mark)

CALC| I: value x =15, y=775.03

The town had 775 users.

OR

x =15
y =189.40 + 216.26 ln(15)
= 775.03

The town had 775 users.

Marker Note(s):

— Award mark © with an ® communication error for a correct graph with one incorrect data
point.

— Deduct an &) communication error if the points are plotted but the curve of best fit is not
drawn.

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® © ©
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PROBABILITY

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

Select the best answer.

o . .5 . :
The probability of rain tomorrow is 3 What are the odds against rain tomorrow?

A. 3:8
B. 5:8
Student Error
@ .5 A: probability of rain
B: probability of rain
D. 5:3 D: odds in favour of rain
Question 8 Total: 2 marks
Learning Outcome: 12A.P.2 Question Type: Constructed Response

A survey of 25 students found that the probability of a student having a cat or a dog is 72%.
Of the 25 students, 44% said they have a cat and 64% said they have a dog.

How many students have both a cat and a dog? Show your work.
OR
P(cat U dog) = P(cat) + P(dog) — P(cat  dog) Cat Dog
72% = 44% + 64% — P(cat ) dog)
36% = P(cat  dog) @

28

036 x25=9

. 36% have both a cat and a dog.
Nine students have both a cat and a dog.

036 x25=9

Nine students have both a cat and a dog.

Marking Key

1 mark for appropriate work
1 mark for consistent answer

®Q
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Question 9 Total: 2 marks

Learning Outcomes: 12A.P.4, 12A.P.5 Question Type: Constructed Response

How many different routes are there from A to B if you only go east and south?
Show your work.

12| 24| 36| 48

12| 36| 721120

12| 48] 120] 240

There are 240 different routes.

OR

EESS ES  EEESSS

| |
i X 2! X 6_
2121 313!
=6x2x20
=240

There are 240 different routes.

Marking Key

O® | [ mark for appropriate work
® | ] mark for consistent answer
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15



Question 10 Total: 3 marks
Learning Outcomes: 12A.P.2, 12A.P.3 Question Type: Constructed Response

Andrei and Sergei are playing soccer. They each take a shot on goal. Andrei shoots first and
Sergei shoots second. The probability of Andrei scoring is 0.70 and the probability of Sergei
scoring is 0.60.

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

(1 mark)

b) What is the probability that at least one of them will score? Show your work.
(2 marks) P(at least one scores) = P(both score) +
P(Andrei scores, Sergei does not score) +
P(Sergei scores, Andrei does not score)
= (0.70)(0.60) + (0.70)(0.40) + (0.60)(0.30)

=0.88
The probability that at least one of them will score is 0.88 or 88%.

OR
P(at least one scores) =1- P(neither scores)
=1-(0.30)(0.40)
=0.88
The probability that at least one of them will score is 0.88 or 88%.
Marking Key

© | | mark for correct graphic organizer in (a)

® | [ mark for appropriate work in (b)

® | 7 mark for consistent answer in (b)
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Question 11 Total: 3 marks
Learning Outcome: 12A.P.6 Question Type: Constructed Response

An ultimate frisbee team consists of 7 players. A team is formed by randomly choosing players
from a group of 8 men and 7 women.

a) Determine the number of ways 7 players can be chosen to form a team.

(1 mark)
15C; = 6435

There are 6435 ways.

b) Determine the probability that the team has exactly 3 women. Show your work.

(2 marks)

P(exactly 3 women) =

The probability is 1198(; , 0.38, or 38.07%.

Marking Key

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

o000
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Question 12 Total: 4 marks
Learning Outcomes: 12A.P.4, 12A.P.5 Question Type: Constructed Response

While playing a game, Cally pulls out the following letters from a bag containing some vowels
(A, E, I, O, U) and some consonants:

XIIAJIAJIUJIBJ|L|J|A

a) How many different arrangements can be made using all of the letters above?
Show your work.

(2 marks)
7!

— =840
3!

T
3A’s

There are 840 different arrangements.

b) If Cally places all the vowels together and all the consonants together, how many different
arrangements can be made using all of the letters above? Show your work.

(2 marks)

4x3x2x1
T X 3Ix2x1 X 2 =48
consonants consonants first,
vowels first second vowels second

There are 48 different arrangements.

OR
4x 35 x ,P =48

There are 48 different arrangements.

Marking Key

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

QOO0 0C
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FINANCIAL MATHEMATICS

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

Select the best answer.

Xavier needs a loan to purchase a car. Which of the following options would result in the least
interest paid?

A loan with an interest rate of:
A. 5.50%, compounded daily
B. 5.50%, compounded weekly

C. 5.50%, compounded monthly

5.50%, compounded annually

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

Select the best answer.

Shalini invests $25 000.00 in a Canada Savings Bond that earns a simple interest rate of 1.90%.
Determine the value of the investment at the end of 5 years.

A. $2375.00
$27 375.00
Student Error
C. $27489.41 A: simple interest only
C: future value with interest rate compounded monthly
D. $237500.00 D: simple interest only without changing rate to a decimal
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Question 15 Total: 4 marks
Learning Outcomes: 12A.FM.1, 12A.FM.2 Question Type: Constructed Response

The Bashir family wants to buy a house. They can afford monthly payments of $1325.00. The
bank offers them an interest rate of 3.25%, compounded semi-annually over 15 years or 25 years.

a) Determine the maximum amount they can borrow if the mortgage is amortized over
15 years. Show your work.

(2 marks)

H=130

I%=3.25
spPl=1882251. 2339
PMT=-132%5

C.tf=2
FHMT:|320 BESIH

The maximum amount is $188 851.29.

b) Determine the maximum amount they can borrow if the mortgage is amortized over
25 years.

(1 mark)

N=384

I%=3.25
s PLU=272548. 6762
EHT=-1325
Poy=12

CeoY=2

PMT:[3EE BESIM

The maximum amount is $272 540.68.

c) Give one reason why the Bashir family would choose to buy the less expensive house.

(1 mark)
The Bashir family would choose to buy the less
expensive house since they would own their house sooner.

Other answers are possible.

Marking Key

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

QOO0 0C
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Question 16 Total: 5 marks
Learning Outcome: 12A.FM.3 Question Type: Constructed Response

You are presented with two different investment plans:

Plan A: Invest $1000.00 every year for 10 years at an interest rate of 6.00%, compounded
monthly.

Plan B: Invest a lump sum of $10 000.00 at an interest rate of 6.00%, compounded
monthly for 10 years.

a) Determine the value of each investment plan after 10 years. Show your work.

(3 marks)

Plan A Plan B
M=18 M=18
I%=5 I%=5&
P\=A PW=-180668
FMT=-1866 FMT=@
sFlI=13285. 11355 sFl=12193,. 96734
P-Y=1 Pf¥=1
Co%=12 Co%=12
FMT:|38K BEGIH FMT:|38K BEGIH

The value for Plan A is $13 285.11 while itis $18 193.97 for Plan B.

b) Calculate the total amount of interest earned for each plan.

(1 mark)
Plan A Plan B
$13 285.11 $18193.97
— $10 000.00 — $10 000.00
$3285.11 $8193.97

¢) Which plan would you choose? Explain.

(1 mark)
Plan A does not need OR Plan B earns
a large upfront investment. more interest.
Other answers are possible.
Marker Note(s):

— The value of Plan A is $14 104.51 if payments are made at the beginning of the month.

Marking Key

1 mark for appropriate work for Plan A in (a)

1 mark for consistent answer for Plan A in (a)

1 mark for consistent answer for Plan B in (a)

1 mark for consistent interest calculations in (b)
1 mark for appropriate explanation in (c)

O0O0Q
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Question 17 Total: 4 marks
Learning Outcomes: 12A.FM.1, 12A.FM.2 Question Type: Constructed Response

The Connors are purchasing a condominium that costs $190 000.00. They have $25 000.00
saved for a down payment and will finance the balance at an interest rate of 5.50% for 20 years,
compounded semi-annually.

a) Determine their monthly mortgage payment. Show your work.

(2 marks)
N=Z4iK
I%=5.5
PU=15580E
sPHT=-1129,2456..
F\.=@
Poi=12
Co\=2
FHMT:|agx BESIH

Their monthly mortgage payment will be $1129.25.

b) There are condominium fees of $300.00 per month in addition to the down payment
and mortgage payments. Calculate the total amount they will have paid after 5 years.
Show your work.

(2 marks)
60($1129.25 + $300.00) + $25 000.00 = $110 755.00

They will have paid $110 755.00.

Marking Key

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

Qo0 0C
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DESIGN AND MEASUREMENT

Question 18 Total: 3 marks

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

A spherical balloon has a diameter of 30 cm. Air is added to the balloon until its surface area
increases by 500 cm®. What is the new diameter?

Surface area = 477>
=4r(15 cm)2
= 2827.43 cm?

New surface area = 2827.43 cm? + 500 cm®

=3327.43 cm®

3327.43 cm® = 471’
L 3327.43 cm’?
4
r=16.27 cm

d=2r
d =32.54 cm

The new diameter of the balloon is 32.54 cm.

Marking Key

1 mark for correct new surface area
1 mark for consistent r value
1 mark for consistent answer

o0 Q
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Question 19 Total: 3 marks
Learning Outcome: 12A.D.1 Question Type: Constructed Response

Students are building birdhouses as a class project. The birdhouses are built to the specifications
shown in the diagram below. (Diagram is not drawn to scale.)

8 in.

6 in.

Identify all of the faces of one birdhouse. Use the graphing paper on the next page to illustrate
the number of birdhouses the students can build from a 4 ft. X 3 ft. sheet of plywood.

Face Dimensions
front 6 in. o

14 in.
back 8 in.

14 in.
base 6 in.

14 in.
roof 8 in.

14 in.
sides 8 in.

6in. X 2
6 in.
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Question 19 continued

14 in.

Other arrangements are possible.

Marker Note(s):

Sheet of Plywood
1 square = 2 inches

side 6 in.

front back base roof - 1
- 8 in.
side

6 In 8 in. 6 in 8 in. 6 in 1
side

fron back base roof -
; 4 ft. =48 in.
side
>ide

front back base roof -
side

3 ft.= 36 in.
The students can build a maximum of | 3 |birdhouse(s).

— Award mark © if the number of birdhouses is reflected in the surface area calculations.

Marking Key

o0 Q

1 mark for correctly identifying all of the faces of one birdhouse
1 mark for appropriate work using the graphing paper
1 mark for correct answer

Applied Mathematics: Marking Guide (June 2017)
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LOGICAL REASONING

Question 20 Total: 1 mark
Learning Outcome: 12A.L.3 Question Type: Selected Response

Select the best answer.

Which of the following statements is not biconditional?

A. Ifyouinvest at 6%, then your investment will double in about 12 years.
If a quadrilateral is a square, then it is a rectangle.
C. Ifx+y=3,theny=3-x

D. Ifa glass is half empty, then it is half full.

Question 21 Total: 1 mark
Learning Outcome: 12A.L.1 Question Type: Constructed Response

Complete the pattern in the lower-right quadrant.

Marking Key

® | [ mark for correct answer
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Question 22 Total: 1 mark
Learning Outcome: 12A.L.1 Question Type: Constructed Response

A student is shown 5 sprockets and a chain. The student predicts that when sprocket A is turned
clockwise the chain will go downwards. Is he correct? Explain.
i

/T TR
SR

He is incorrect.

chain

OR

He is incorrect.

A, C, and E move clockwise while B and D move counter-clockwise.
The chain is between D and E so it moves upwards.

Marking Key

o | 1 mark for correct explanation
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Question 23 Total: 2 marks
Learning Outcomes: 12A.L.3, 12A.P.1 Question Type: Constructed Response

Consider the conditional statement below:

“If the probability of snow tomorrow is %,

then the odds in favour of snow tomorrow are 4:1.”

a) Write the converse of the conditional statement.

(1 mark)
“If the odds in favour of snow tomorrow are 4 :1,

- .4
then the probability of snow tomorrow is g.”

b) Determine if a biconditional statement is possible. If yes, write the biconditional statement.
If not, provide a counterexample.

(1 mark)
Yes, a biconditional statement is possible.
9 e .4
The probability of snow tomorrow is 3
if and only if the odds in favour of snow tomorrow are 4:1.”
Marker Note(s):

— Award mark @ if the student writes “iff”" instead of “if and only if.”

Marking Key

1 mark for correct converse statement in (a)
1 mark for correct biconditional statement in (b)

®Q
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Question 24 Total: 4 marks
Learning Outcome: 12A.L.2 Question Type: Constructed Response

A survey of 95 families found that:

54 families have a car

46 families have a truck

28 families have a motorcycle

24 families have only a truck

10 families have a car and a truck

8 families have only a car and a motorcycle
5 families have all three

a) How many families do not have any vehicle? Show your work.

(3 marks)

Car Truck

(5
()

Motorcycle 2

There are 2 families that do not have any vehicle.

b) How many families have at least two vehicles?

(1 mark)
5+48+5+12=30

There are 30 families that have at least two vehicles.

Marking Key

1 mark for correctly calculating the numbers in the overlap regions in (a)
1 mark for consistent number of families that have only one vehicle in (a)

1 mark for consistent number of families that do not have any vehicle in (a)
1 mark for consistent answer in (b)

QOO 0C
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Exemplars

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

Applied Mathematics: Marking Guide (June 2017)
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Exemplar 1

Question 3 Total: 2 marks

Jordan is making an open-top box using an 8 in. by 10 in. sheet of cardboard. He plans to cut
squares of length x from the corners and fold up the sides. The function that represents the
volume of the box, V, can be modelled by the equation:

2
V= (X)(IO — 2x)(8 — 2x) :(X\(&O"ID/\- \b)(-t;"\)\ |
< ‘--\)ce‘—\bxq‘—'x:)k +80

Uy d -36x"+80

|
=
L |--

| I ——

i 8 in. —

___|__
___|__

10 in.

Determine the maximum volume of the box. Show your work.
< L
Y x> 80

\eoe) Lmox =89 0

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

Question 3 Total: 2 marks

Jordan is making an open-top box using an 8 in. by 10 in. sheet of cardboard. He plans to cut
squares of length x from the corners and fold up the sides. The function that represents the
volume of the box, V, can be modelled by the equation:

V = (x)(lO — 2x)(8 — 2x)

"hn% xz.‘n Zm% Uit
g -

Z)I?l\ i i Zin

i i in.,  emmmp

2in E E 2in ol
T R -

Yinl—+ 2in 2in + Hinl

10 in.

Determine the maximum volume of the box. Show your work.

fr=lin,.
N j T V= (1024) (8 -22)

. e -2(2))
" T : 7.(.0-%)(%-'-0

. o J =L(LY(4)
- ! _ — THYw

10

P A |
v
=+
ER
E)

—dad L

I0in - Lin-Lin = Bin
g ~Lia -2in* Hin

0 marks:
— no criteria met
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Exemplar 1

Question 4 Total: 2 marks

When jumping rope, the centre of the rope reaches a maximum height of 1.90 m at 0.38 s and a
minimum height of 0.08 m at 0.88 s.

Maximum

~ 9

é \

=

.20

.

opcb

Minimum
Time (s)

For the sinusoidal function that models the height at the centre of the rope as a function of time,
a) determine the period.
(1 mark)
0.3% +05%% xZ - /,bq SCCO\AS

ems—

b) determine the median height.

(1 mark)
cé_q_*z&%) . o9

1 mark:
® — | mark for correct median height in (b)

& — does not include the units in the final answer
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Exemplar 2

Question 4 Total: 2 marks

When jumping rope, the centre of the rope reaches a maximum height of 1.90 m at 0.38 s and a
minimum height of 0.08 m at 0.88 s.

V' S
Maximum
—
g
e
+~
=
.20
(]
)
Minimum
Time (s)

For the sinusoidal function that models the height at the centre of the rope as a function of time,

a) determine the period.
(1 mark)

O'%'o‘/&g:a% 06)(1:1
C Peﬁql = 1 %econd

b) determine the median height.

(1 mark)
[.0-0.0¢% =
0% 2142 _ 08]  predunpaghb =091 o
2
1 mark:
® — [ mark for correct period in (a)
36
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Exemplar 1

Question 5 Total: 5 marks

A microbiologist is studying bacterial growth over 2 full days. She notices that the bacterial
count doubles every 3 hours. The initial bacterial count is 6.

a) Determine an exponential equation that represents this situation. Show your work.

(2 marks)
:J L, . STAT
L e *CALC - EXPREG
3 | n - CALCULATE
6 | y=ax by
9 43 y =521 x 1.28%x
Ia J 96

b) How much time does it take until the bacterial count is 1000? Show your work.
(2 marks)
Ya = 1000

2 trace intersect
Y= 1000 X = 21.34317

So it will take 21.34% hours

unhl +he bacterial count is 1000 .

c) State the domain for this situation.
(1 mark)

Domain = g X GR}

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

Question 5 Total: 5 marks

A microbiologist is studying bacterial growth over 2 full days. She notices that the bacterial
count doubles every 3 hours. The initial bacterial count is 6.

a) Determine an exponential equation that represents this situation. Show your work.

(2 marks) 0O \ N 3 L\ '3
o 2 2u i % Y

Ly
% °@@@<

b) How much time does it take until the bacterial count is 1000? Show your work.
e~

(2 marks) 6\ - bloo ° lx 3 \jQ\Ue

2 < \000O
v groph |
¥ find intecsection

Az 1. 3% hO\)‘f.S

c) State the domain for this situation.

(1 mark)

(o, +o0>

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

Question 6 Total: 5 marks

A small town gets cellphone service. The number of users increases as a function of time as
shown in the table below.

Time (weeks) 1 2 4 8 12 20
Number of users 202 319 480 656 743 821

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

900
&0 - o1

70+ -

,H,o&' 0+
(S %y
o+

300 -
1001/

.~

O

>
L4

-
(

=

1040

v

{ i | T | {

2 1 8 Iz 20
fime (weett)

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

(1 mark) - QX + b

. 2010 +293.19
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Exemplar 1 (continued)

c) According to your equation in (b), how many users did the town have at 15 weeks?
(1 mark)

K- 1S ys 75T 7TL/.

3 marks:
©® — 1 mark for communicating the context of the
graph with appropriate title and/or labels in (a)
® — 1 mark for correctly plotting the data in (a)
® — 1 mark for consistent answer in (c)
& — makes a transcription error (inaccurate
transferring of information)
— does not use whole units in contextual
questions involving discrete data (e.g., people)
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Exemplar 2

Question 6

Total: 5 marks

A small town gets cellphone service. The number of users increases as a function of time as
shown in the table below.

Time (weeks)

1

2

4

8

12

20

Number of users

202

319

480

656

743

821

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

\Oﬂﬂh

ao

'3 ml

300 /

v
5¢7

v

20

b) Determine the regression equation that best models the data in this situation.
(1 mark)

6 :—2.3‘*(%%7%57( “"SQ?H

42
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Exemplar 2 (continued)

c) According to your equation in (b), how many users did the town have at 15 weeks?

(1 mark)

9724.95
SO 824,

2 marks:
©® — 1 mark for correctly plotting the data in (a)
® — | mark for consistent answer in (c)
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Exemplar 1

Question 8 Total: 2 marks

A survey of 25 students found that the probability of a student having a cat or a dog is 72%.
Of the 25 students, 44% said they have a cat and 64% said they have a dog.

How many students have both a cat and a dog? Show your work.

Ll“‘ 5"(0\/-\‘:. lO%
log ~\00 = g

26‘ X0 0@ = D\

) shudents hove o ek ol méq}

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

Question 8 Total: 2 marks

A survey of 25 students found that the probability of a student having a cat or a dog is 72%.
Of the 25 students, 44% said they have a cat and 64% said they have a dog.

How many students have both a cat and a dog? Show your work.

P(Aoc 8)= PLAY ¥ PCB)-PLAond B)

p( 127 = PLaHT)+ Pl - P(

0 marks:
— no criteria met
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Exemplar 1

Question 9 Total: 2 marks

How many different routes are there from A to B if you only go east and south?
Show your work.

A, )] N
(a3 2 T
|3Lf 2
al 1 1
,%45
NI INY
B

HK ) x 36 < g6t

0 marks:
— no criteria met

46 Applied Mathematics: Marking Guide (June 2017)



Exemplar 2

Question 9

Total: 2 marks

How many different routes are there from A to B if you only go east and south?

Show your work.

A 1

)

AN

————

Q)

3

|9%0

Cll

A X 53

1 mark:

® — | mark for consistent answer
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Exemplar 1

Question 10 Total: 3 marks

Andrei and Sergei are playing soccer. They each take a shot on goal. Andrei shoots first and
Sergei shoots second. The probability of Andrei scoring is 0.70 and the probability of Sergei
scoring is 0.60.

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

(1 mark)

b) What is the probability that at least one of them will score? Show your work.

(2 marks)
(ox1)* (70 Flox?)
= 33%

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

Question 10 Total: 3 marks

Andrei and Sergei are playing soccer. They each take a shot on goal. Andrei shoots first and
Sergei shoots second. The probability of Andrei scoring is 0.70 and the probability of Sergei
scoring is 0.60.

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

0.0 Scoce (Q'§Q\(Q."(Q\: 0,%§

Andret
059 03 Scose

Q5o 85(34 <S&occ © ‘SQ(Q ) =030
ScoCe

b) What is the probability that at least one of them will score? Show your work.

(2 marks)
Q.35 ~0.20 = 0s

6‘5‘/- Chance ox \easy
One W\ Scoce.

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

Question 11 Total: 3 marks

An ultimate frisbee team consists of 7 players. A team is formed by randomly choosing players
from a group of 8 men and 7 women.

a) Determine the number of ways 7 players can be chosen to form a team.

(1 mark)

s 14 13 /2 (| [0 9

——

= 32433400

b) Determine the probability that the team has exactly 3 women. Show your work.

(2 marks) 7 Q 5 8 7 ¢ 5
[

= 352800

352800
32432400

0.0

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

50 Applied Mathematics: Marking Guide (June 2017)



Exemplar 2

Question 11 Total: 3 marks

An ultimate frisbee team consists of 7 players. A team is formed by randomly choosing players
from a group of 8 men and 7 women.

a) Determine the number of ways 7 players can be chosen to form a team.
(1 mark)

. 2423
G,

b) Determine the probability that the team has exactly 3 women. Show your work.

(2 marks)

™ eackly 3 oM = Sy Lo

Ca

14
O.F38. ..

1}

+1.38
[ 1
OO

2 marks:
® — | mark for appropriate work in (b)
® — 1| mark for consistent answer in (b)
— does not include a percent sign
® — rounds incorrectly
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Exemplar 1

Question 12 Total: 4 marks

While playing a game, Cally pulls out the following letters from a bag containing some vowels
(A, E, I, O, U) and some consonants:

XIIAJIAJIUJIBJ|L|J|A

a) How many different arrangements can be made using all of the letters above?
Show your work.

(2 marks)
Trnpr 1 < S0OH0

Trere are S0HO  ways foc Cally
+0 qrran%€ WSC )Q#@rf

b) If Cally places all the vowels together and all the consonants together, how many different
arrangements can be made using all of the letters above? Show your work.

(2 marks)

L’éZIB_z;(:luu

——

v v v ooV ¢ c

e cally Aaces all vowels togeTher

and all ConSanants ‘lvae’lw
She could arvange e ©locks

™S

‘ L“"l U‘)a\/g' 2 marks:

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

Question 12 Total: 4 marks

While playing a game, Cally pulls out the following letters from a bag containing some vowels
(A, E, I, O, U) and some consonants:

XIIAJIAJIUJIBJ|L|J|A

a) How many different arrangements can be made using all of the letters above?
Show your work.

(2 marks)
X0
g0 dkFecxX woNS
11 = 'O ~reoxxonge Y \RXX€eYS
=

b) If Cally places all the vowels together and all the consonants together, how many different
arrangements can be made using all of the letters above? Show your work.

(2 marks)
F A A O % | ©
\
A =\ st
3\

()3 = an

Q‘—\ dikCexer LWONS YO Yegrmwae
‘\'\m Jowers ond ConSONON TS

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

Question 15 Total: 4 marks

The Bashir family wants to buy a house. They can afford monthly payments of $1325.00. The
bank offers them an interest rate of 3.25%, compounded semi-annually over 15 years or 25 years.

a) Determine the maximum amount they can borrow if the mortgage is amortized over
15 years. Show your work.

(2 marks) N- 15122180
T-3.25
-0
PMY - 31335
ro-07 -(d 300,223.75

Oy - \a
CN- d

b) Determine the maximum amount they can borrow if the mortgage is amortized over
25 years.

(1 mark) N o~ 253~ 300

1 -3.35
VIV

Pmt 328
Fu-? (B 610,181.9¢

Ply -3
Cly- 4
c) Give one reason why the Bashir family would choose to buy the less expensive house.

(1 mark)
T¥'s cheager.

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

Question 15 Total: 4 marks

The Bashir family wants to buy a house. They can afford monthly payments of $1325.00. The
bank offers them an interest rate of 3.25%, compounded semi-annually over 15 years or 25 years.

a) Determine the maximum amount they can borrow if the mortgage is amortized over
15 years. Show your work.

(2 marks)

b) Determine the maximum amount they can borrow if the mortgage is amortized over
25 years.

(1 mark)

c) Give one reason why the Bashir family would choose to buy the less expensive house.
(1 mark)
TS 10 oS less & poynwnas Mgl hove  fo prole.
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Exemplar 2 (continued)

9] ety 25 yeos

Transaction Type Transaction Type
@1 ent & Plan @ toan o] @ investment © RetirementPlan @ Loan ]
- Payment Frequency (per year)—— e Payment Frequency {per year)————
O1 ©2 ©O4 @12 024 O26 O365 O G1 ©2 O4 @12 24 G26 ©365 O
Compound Frequency (per year) Compound Frequency (per year)
Q1 @2 Oa4 Q12 Q24 O26 O365 O D1 ®2 Oa4 ©12 24 Q26 @365 O
Financial Details Financial Details
Initial Loan Amount: 189359.33 | @ Initial Loan Amount: 2727386 | ®
Finat Loan Balance: 000| © Final Loan Balance: 000} ©
Monthly Payment: 132500} © Monthly Payment: 132500 | ©
Interest Rate (%): 35| © Interest Rate (%): 3285 @
# Years: 15| © # Years: P> 3R
Make Payment at: ® Start or © End of Period Make Payment at: @ Start or © End of Period
Financial Summary Financial Summary
L.oan Principat Paid: 189359.33 Loan Principal Paid: 273273.86
interest Charged: 49140.67 Interest Charged: 124226.14
Total Loan Payment: 238500.00 Total Loan Payment: 397500.00

\cé Mox  amoont

@Mcm amoont
i5 012233, 86

i § 189354.33

4 marks:
©® — 1 mark for appropriate work in (a)
® — 1 mark for consistent answer in (a)
® — | mark for consistent answer in (b)
® — 1 mark for appropriate reason in (c)
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Exemplar 1

Question 16 Total: 5 marks

You are presented with two different investment plans:

Plan A: Invest $1000.00 every year for 10 years at an interest rate of 6.00%, compounded
monthly.

Plan B: Invest a lump sum of $10 000.00 at an interest rate of 6.00%, compounded
monthly for 10 years.

a) Determine the value of each investment plan after 10 years. Show your work.

(3 marks)

N=)O Nz lo

126 1: 6

PV =0 PV=- o
prTz 1000 PMT= 10 ooo

FVz 132851 FV: 13289 14

eIy = pry:= 1

c/Yziz cly= e

Plan R =Fi32g8s. Plan 8 = ¥ (232 85114

b) Calculate the total amount of interest earned for each plan.

(1 mark)
Tl = 1328s8.1l =i000

Plan A ~ & 1228s. T

Tl = 122851.14-100%0
Plan@ - ¥ 122 gsi.19

¢) Which plan would you choose? Explain.
(I mark)Plan B in m inion is  better,
as they invested 40,0 exch |
yea™ they Creceived oan additioml
/0,000 on Her fval valve
compared o plan A wrere -/h?

invested $r000 an/y each yar ) Kk

i / y n marks:
g dc(jj .hg; hy 372 Lga regil € _g‘e i f? ©® — [ mark for appropriate work for Plan A in (a)
g ! ke ® — | mark for consistent answer for Plan A in (a)
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Exemplar 2

Question 16 Total: 5 marks

You are presented with two different investment plans:

Plan A: Invest $1000.00 every year for 10 years at an interest rate of 6.00%, compounded
monthly.

Plan B: Invest a lump sum of $10 000.00 at an interest rate of 6.00%, compounded
monthly for 10 years.

a) Determine the value of each investment plan after 10 years. Show your work.

Gmarks) Dlon A Plan B A= (1"

%/7:/29 b®© -
° YtV =636 99 7
(=0 120 _
4)‘;“7"“ (000 a 210000 (1 + 00%) »T/w%.fﬁ
P/ = 1

b) Calculate the total amount of interest earned for each plan.

e Plan A Dlan B _
(68604 9% -(poo0= ) 15143977 - 10000 7

b b6 .4y 193971

[ — [
® ®

¢) Which plan would you choose? Explain. ‘/_ N ‘
dmay Plan P> beffer ecoust Euentually Al

Make more nferest  than /3/4}’) b. the p?’/%//ﬂa/
1S Increasing gach ear and 5o P the

ompovnd .

2 marks:
® — 1 mark for consistent answer for Plan B in (a)
® — 1 mark for consistent interest calculations in (b)

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

Question 17 Total: 4 marks

The Connors are purchasing a condominium that costs $190 000.00. They have $25 000.00
saved for a down payment and will finance the balance at an interest rate of 5.50% for 20 years,
compounded semi-annually.

a) Determine their monthly mortgage payment. Show your work.

(2 marks) TVW\ L~7 $ ” 1C\ . r)_%
moﬂ\-\—\\/

No

T 55

Py \650¢0
Q‘(\(\T /S\CLQ.?—L\%
N O

/N N\

C/N L

b) There are condominium fees of $300.00 per month in addition to the down payment
and mortgage payments. Calculate the total amount they will have paid after 5 years.
Show your work.

(2 marks)

200 w12 x9 = Y \Q000.00

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

Question 17 Total: 4 marks

The Connors are purchasing a condominium that costs $190 000.00. They have $25 000.00
saved for a down payment and will finance the balance at an interest rate of 5.50% for 20 years,
compounded semi-annually.

a) Determine their monthly mortgage payment. Show your work.
(2 marks)
M = 290
T1%=5850
Q) = 190 cco.0c0 - 25 cco. oo
fnt=741129.25
Fu=0 T
oly=12 morﬂ’h/y paj/menf

C/ﬁzz_

b) There are condominium fees of $300.00 per month in addition to the down payment
and mortgage payments. Calculate the total amount they will have paid after 5 years.
Show your work.

(2 marks)
300 12 = 3Loo
SLOO S = 13000

129,28 x(72 =1355/
135S x&§ = L7755

total amount paid ofter s yrs. = 575, OO

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 1

Question 18 Total: 3 marks

A spherical balloon has a diameter of 30 cm. Air is added to the balloon until its surface area
increases by 500 cm®. What is the new diameter?

At = SPsphere 3—; = \Scm
A1) = a%;jﬁgcvv\ -

2827.42 vco0 : 333T43em ©
2327 -%30;1W\"2

\ ST
2013 3o

= Sl.laxom
d'.;( - (oA em

S M AW Al T S \0Q.24%m

(-]

2 marks:
® — | mark for correct new surface area
® — 1 mark for consistent answer
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Exemplar 2

Question 18 Total: 3 marks

A spherical balloon has a diameter of 30 cm. Air is added to the balloon until its surface area
increases by 500 cm®. What is the new diameter?

oo |
P - am e Eoleon 2.

5 = U (S Sh - 337 .13

SA: 2327 UYLt
3327.423- 12,59 2

| l\o.g'7

3 marks:
® — 1 mark for correct new surface area
® — | mark for consistent » value
©® — 1 mark for consistent answer

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

Question 19

Total: 3 marks

Students are building birdhouses as a class project. The birdhouses are built to the specifications
shown in the diagram below. (Diagram is not drawn to scale.)

6 in.

Identify all of the faces of one birdhouse. Use the graphing paper on the next page to illustrate
the number of birdhouses the students can build from a 4 ft. X 3 ft. sheet of plywood.

Face

Dimensions

Top

bac k
flont

¢, des

M X3

T X4
§X |4

16 X6

64
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Exemplar 1 (continued)

The students can build a maximum of

Sheet of Plywood
1 square = 2 inches
~ ] T A
0 bal Dack | 197
Ths { —A N
f | back ack | 'F
4 ft.
< d el
Silde S
\
3 ft.

2, | birdhouse(s).

1 mark:
©® — | mark for correct answer
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Exemplar 2

Question 19 Total: 3 marks

Students are building birdhouses as a class project. The birdhouses are built to the specifications
shown in the diagram below. (Diagram is not drawn to scale.)

i
If cud inte” i,

o Sguare, can

be cut acress
diaser\all 40 make
both gides
Identify all of the faces of one birdhouse. Use the graphing paper on the next page to illustrate
the number of birdhouses the students can build from a 4 ft. X 3 ft. sheet of plywood.

6 in.

Face Dimensions
("OO‘Q 14 x &in
Srowﬁ in x €

Poot gl 14 n x Cn
back coall 14 'n y &in
Side  oall Cin x € in
Top Cocner A in ¥ € in
Side  all Lin x € in
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Exemplar 2 (continued)

Sheet of Plywood
oX & >
(Cad O d
X ’-ibw:g"
. oM o™ A\
boL W
£ o D
\
th} L/‘)_a
| 9] \ _IQVI N
wo _ond 7
oV
9 N : ft.
gin
00& 1Y oth
C o<°
J ‘:‘a(’.\\
i1} B
L\\ C 0\)‘\
(} Wwr of v
) 2N
ad N 'ulw'
"°“:r ,o.\\
op
[ 1
3 ft.
3¢ in

The students can build a maximum of 3 birdhouse(s).

1 square = 2 inches

3 marks:

O — 1 mark for correctly identifying all of the faces of one birdhouse
® — | mark for appropriate work using the graphing paper
® — 1 mark for correct answer
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Exemplar 1

Question 21 Total: 1 mark

Complete the pattern in the lower-right quadrant.

0 marks:
— no criteria met
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Exemplar 1

Question 22

Total: 1 mark

A student is shown 5 sprockets and a chain. The student predicts that when sprocket A is turned
clockwise the chain will go downwards. Is he correct? Explain.

1 mark:
O — [ mark for correct explanation

— does not identify the answer

Applied Mathematics: Marking Guide (June 2017)
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Exemplar 2

Question 22 Total: 1 mark

A student is shown 5 sprockets and a chain. The student predicts that when sprocket A is turned
clockwise the chain will go downwards. Is he correct? Explain.

C D E
) |
S
A B

We2 wrong, when
e uras 8?‘°°\<?'*
As  podle, Kk wl
u\*\ﬁa\@b ke D
P\ e croin

Uv‘mds.

0 marks:
— no criteria met
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Exemplar 1

Question 23 Total: 2 marks

Consider the conditional statement below:

“If the probability of snow tomorrow is 3

then the odds in favour of snow tomorrow are 4:1.”

a) Write the converse of the conditional statement.

(1 mark)

T§ He odde in fav. are H:l Hen He

of srmow s Y
5

P(oé.

b) Determine if a biconditional statement is possible. If yes, write the biconditional statement.
If not, provide a counterexample.

\/ (74

He Prolaa“';fy o€ Soow ¢ % €

(1 mark)

tle oddy ;n 'Cwow ole ‘//

1 mark:
©® — [ mark for correct converse statement in (a)
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Exemplar 2

Question 23 Total: 2 marks

Consider the conditional statement below:

“If the probability of snow tomorrow is 3

then the odds in favour of snow tomorrow are 4:1.”

a) Write the converse of the conditional statement.

(1 mark)

‘r\'\Q. 0A)s &or Snow ‘omoccow are Y :{‘_2
'H"Ch He Pro\oobf\i\'y ok snow B =

Qor +omoccou.

b) Determine if a biconditional statement is possible. If yes, write the biconditional statement.
If not, provide a counterexample.

(1 mark)
Ves.

UN odds asoi\nS‘\’ SAow 1§ %00/'7 o0 He
probobi\'o’ry ok <row s 407%.

0 marks:
— no criteria met
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Exemplar 1

Question 24 Total: 4 marks

A survey of 95 families found that:

54 families have a car

46 families have a truck

28 families have a motorcycle

24 families have only a truck

10 families have a car and a truck

8 families have only a car and a motorcycle
5 families have all three

a) How many families do not have any vehicle? Show your work.

(3 marks) Y
U= % ek oF M fomities
- f ok Fomilieswin
<38 of Families uymotol
¢, =5 ok Sarmiiesuito

b) How many families have at least two vehicles?

(1 mark) ‘)’\'\\0*'5'\'8

=50 30 families owe O \gagk
QA venoes,

3 marks:
® — | mark for consistent number of families
that have only one vehicle in (a)
® — | mark for consistent number of families
that do not have any vehicle in (a)
® — 1 mark for consistent answer in (b)
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Exemplar 2

Question 24 Total: 4 marks

A survey of 95 families found that:

54 families have a car L‘ﬂ

46 families have a truck

28 families have a motorcycle

24 families have only a truck \W

10 families have a car and a truck——m——r

8 families have only a car and a motorcycle—
5 families have all threew. -

ow many families do not have any vehicle? Show your work.

. L&
(3 marks) O B\Q A
AN

504 o4z - 5-¢ - |7
A

=93 "

b) How many families have at least two vehicles?

(1 mark)
2 marks:

©® — 1 mark for correctly calculating the numbers in the
overlap regions in (a)
® — 1 mark for consistent answer in (b)

&) — does not include a box when using a Venn diagram
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Appendix A:

Table of Questions by Unit and Learning Outcome

Probability

moQw>

Relations and Functions

Financial Mathematics
Design and Measurement
Logical Reasoning

SR: Selected Response
CR: Constructed Response

Unit Question Type Learning Outcome Mark

A 1 SR 12AR.1 1

A 2 SR 12A.R.3 1

A 3 CR 12A.R.1 2

A 4 CR 12A.R.3 2

A 5 CR 12A.R.2 5

A 6 CR 12A.R.2 5
Total =16

B 7 SR 12A.P.1 1

B 8 CR 12A.P.2 2

B 9 CR 12A.P.4, 12A.P.5 2

B 10 CR 12A.P.2, 12A.P.3 3

B 11 CR 12A.P.6 3

B 12 CR 12A.P4, 12A.P.5 4
Total =15

C 13 SR 12A.FM.1 1

C 14 SR 12A.FM.1 1

C 15 CR 12A.FM.1, 12A.FM.2 4

C 16 CR 12A.FM.3 5

C 17 CR 12A.FM.1, 12A.FM.2 4
Total = 15

D 18 CR 12A.D.1 3

D 19 CR 12A.D.1 3
Total =6

E 20 SR 12A.L.3 1

E 21 CR 12A.L.1 1

E 22 CR 12A.L.1 1

E 23 CR 12A.L.3, 12AP.1 2

E 24 CR 12A.L.2 4
Total =9

Legend for Units: Legend for Question Types:
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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:
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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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