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General Marking Instructions

Please do not make any marks in the test booklets. Any marks in a test booklet will have to
be erased by departmental staff before the sample marking if the booklet is selected.

Please ensure that

e the student booklet number and the number on the Scoring Sheet are identical

e only a pencil is used to complete the Scoring Sheet

e cach student’s final result is recorded, by booklet number, on the corresponding Scoring
Sheet

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

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

Marking the Questions
Explanations for common errors for multiple-choice 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. Depending on the
student’s learning style, the explanation or justification can be given through a labelled diagram,
in words, by showing mathematical operations for answer verification, or by referring to a
software or calculator program. For this reason, appropriate flexibility is required when marking
student responses.

Student 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.

Errors which are conceptually related to the learning outcomes associated with the question will
result in a 1 mark deduction.
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Communication Errors

The marks allocated to questions are primarily 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.

Errors that are not related to the concepts are called “Communication Errors” and these will be
indicated on the Scoring Sheet in a separate section (see example below). There will be a 0.5 mark
deduction for each type of communication error committed, regardless of the number of errors
committed for a certain type (i.e., committing a second error for any type will not further affect a
student’s mark).

The total mark deduction for communication errors for any student response is not to exceed the
marks given for that response. When multiple communication errors are made in a given response,
any deductions are to be indicated in the order in which the errors occur in the response, without
exceeding the given marks.

There is a maximum deduction of 3 marks (approximately 5% of the total test mark) for
communication errors.

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 two E1 errors (0.5 mark deduction)
and three E4 errors (0.5 mark deduction).

E1 @ E4 @
does DOt.ITCh_JP% qn}’a .?f ,t’he f?II?Wlng " the does not state or incorrectly states the final
equation: “y =", “sin”, “In”, or “x”, or writes
. answer
parameters separately from the equation
E2 O E5 O
does not include the units in the final answer rounds too soon or rounds incorrectly
E3 O E6 O
does not include one of the following on the
graph: labels for the axes, units for the axes, or does not use whole units appropriately
scales for the axes

Communication Errors

L 0.5 x # of error types for a J—
Preliminary Mark  — | . (i mum deduction of 3 marks] = Tinal Mark

46 - (0.5%2) = 45
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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 C 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 /rregular Test Booklet Report.

Assistance

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

Jennifer Maw

Assistant Coordinator, Assessment Unit
Grade 12 Applied Mathematics
Telephone: 204-945-5886

Toll-Free: 1-800-282-8069, ext. 5886
Email: jennifer.maw(@gov.mb.ca
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Marking Keys

Please note that this Marking Guide contains
screen captures taken from a TI-83 Plus graphing calculator.
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RELATIONS AND FUNCTIONS

Learning Outcome: 12A.R.1 Question Type: Multiple Choice

Question No. 1 and Answer

Total: 1 mark

Circle the graph below which best represents a cubic function.

A) X B) ‘Ji
< —| > X < / > X
0) y v D) y

-
N

v v

Common Errors

A: exponential function
B: logarithmic function
C: quadratic function
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Learning Outcome: 12A.R.2 Question Type: Short Answer

Question No. 2 and Answer Total: 2 marks

Given the following function which represents the change in a town’s population with
respect to time:

y =1000(1.05)"

Referring to the town, explain the meaning of:

a) “1000”

(1 mark)
“1000” is the initial population.

b) “1.05”

(1 mark)
“1.05” is the growth rate of 5%.
Marking Key
© | | mark for correct explanation in (a)
® | ] mark for correct explanation in (b)
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Exemplar 1

Question No. 2 Total: 2 marks

Given the following function which represents the change in a town’s population with respect to
time:

y =1000(1.05)"

Referring to the town, explain the meaning of:

a) “1000”
(1 mark)
€| 000" (g e QORAN

b) “1.05”
(1 mark)
\Y " .
OS5 is ¥re ime

0 marks:
— no criteria met
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Exemplar 2

Question No. 2 Total: 2 marks

Given the following function which represents the change in a town’s population with respect to

time:

Referring to the town, explain the meaning of:

a) “1000”
(1 mark)
(000 = /“/\E f°;"\)f W\’\UL K\,\e £x ;h-\CrcCy—b
/ﬂmt Y AXS.
b) “1.05”
(1 mark)

105 = Wweklier TLe €x i Il,.cl‘eaf/}_,g or

/Q(,Veag[hcj and ™ Ther grapb 't J .ﬁmcreqy,}47

0 marks:
— no criteria met
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Learning Outcome: 12A.R.1 Question Type: Short Answer

Question No. 3 and Answer Total: 2 marks

A football player wants to kick a football so it will go over a crossbar that is 35 yards away
and 3.33 yards high. (Diagram is not drawn to scale.)

The horizontal distance (d, in yards) and the height (%, in yards) that the football travels
are represented by the following equation:

h=—-0.04d* + 1.51d

’L‘/ 3.33 yards
Ty

35 yards r¢

How far above or below the crossbar will the football travel? Show your work.

OR
—_ 30+
jé 20 h=—-0.04(35)" +1.51(35)
@3 = 3.85 yards
Q 4
= 0 (35, 3.85)
0 3I5 "

Distance (yds.)

[2nd| [TRACE] 1: value x = 35, y = 3.85

3.85 —3.33 = 0.52 yards

The football will travel 0.52 yards above the crossbar.

Marking Key

© | | mark for appropriate work
® | | mark for correct answer

Applied Mathematics: Marking Guide (June 2013) 11



Exemplar 1

Question No. 3 Total: 2 marks

A football player wants to kick a football so it will go over a crossbar that is 35 yards away and
3.33 yards high. (Diagram is not drawn to scale.)

The horizontal distance (d, in yards) and the height (4, in yards) that the football travels are
represented by the following equation:

h=-0.04d> +1.51d

’.‘/ 3.33 yards
Ty

35 yards r‘¢

How far above or below the crossbar will the football travel? Show your work.

on c\e

y = -0.04 PRI
9raph

4 Yeace

Max sMuUm

MAS W~ = 3D

— \Q .(\).M

—-—

Tw Loctball will reach o MO Xy ™

of 19.9% m, 1 mark:
® — 1 mark for correct answer

— 0.5 mark deduction (if applicable) for not
stating or incorrectly stating the final answer
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Exemplar 2

Question No. 3 Total: 2 marks

A football player wants to kick a football so it will go over a crossbar that is 35 yards away and
3.33 yards high. (Diagram is not drawn to scale.)

The horizontal distance (d, in yards) and the height (4, in yards) that the football travels are
represented by the following equation:

h=-0.04d% +1.51d

R 333yards Cheiqht)
{ﬁg L J

35 yards
(distance)

How far above or below the crossbar will the football travel? Show your work.

h= ~0.040? 4 .81

( height)
W = -o.oq(3s)* + 1.51(35)
(heignt) (-0.04 (35%)
W= -44.00 + 532.85
( neight)
h = 3.8%
3.85 = h

The  footbail will fravel 2,85 obove the crossbar.
\'afds

1 mark:
O — 1 mark for appropriate work
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Learning Outcome: 12A.R.1 Question Type: Long Answer

Question No. 4 and Answer Total: 3 marks

The mass of a steel ball varies with respect to its diameter.

diameter (mm) 0 5 10 15 20
mass (g) 0 2 10 32 80

Determine the cubic equation that best represents the data. Sketch a clearly labelled graph
of the equation.

cubic equation: y =0.01x" —0.10x* + 0.61x — 0.06

A

100 +

Mass (g)

60 T

40+

0 2 4 6 8 10 12 14 16 18 20

v

Diameter (mm)
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Question No. 4 continued

Marker Note(s):
— No mark deduction for rounding errors, unless this results in a non-cubic equation.
— Regression equations may vary depending on the software used.

Marking Key

1 mark for correct cubic equation
1 mark for correct graph with appropriate shape
1 mark for including: labels for the axes, units for the axes, and scales for the axes

o0 0Q

Applied Mathematics: Marking Guide (June 2013)
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Exemplar 1

Question No. 4 Total: 3 marks

The mass of a steel ball varies with respect to its diameter.

diameter (mm) 0 5 10 15 20
mass (g) 0 2 10 32 80

Determine the cubic equation that best represents the data. Sketch a clearly labelled graph of the
equation.

cubic equation:

A

C;O.(ooq
A, 7-0.09]

v
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Exemplar 1 (continued)

2 marks:
©® — [ mark for correct cubic equation
® — 1| mark for correct graph with appropriate shape

the following in the equation: “y =", “sin”, “In”

&) — 0.5 mark deduction (if applicable) for not including one of

[YP4)

, or “x”, or

for writing parameters separately from the equation

Applied Mathematics: Marking Guide (June 2013)
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Exemplar 2

Question No. 4 Total: 3 marks
The mass of a steel ball varies with respect to its diameter. stat P\o'\'
diameter (mm) 0 5 10 15 20
mass (g) 0 2 10 32 80

Determine the cubic equation that best represents the data. Sketch a clearly labelled graph of the
equation.

2 2
cubic equation: O-X% tox *ex +d: 0,013+~ O\Oq7xa* 0.6 \x+-0.057
wndow Y

-\ 25,10

- ,\Do )\O

{00~
90+

8o+
704

0O
S04
Yo+

30+

10 4
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Exemplar 2 (continued)

2 marks:
©® — [ mark for correct cubic equation
® — 1| mark for correct graph with appropriate shape

the following in the equation: “y =", “sin”, “In”

&) — 0.5 mark deduction (if applicable) for not including one of

[YP4)

, or “x”, or

for writing parameters separately from the equation

Applied Mathematics: Marking Guide (June 2013)
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Learning Outcome: 12A.R.3 Question Type: Long Answer

Question No. 5 and Answer Total: 3 marks

A mass is suspended by a spring and is in a resting position 0.50 metres above a table.

mass in resting position

| table |

The mass is pulled down 0.40 metres and is then released. The following information is
obtained:

e It takes 1.20 seconds for the mass to return to its lowest position.
e The mass reaches a maximum height of 0.90 metres.

a) Determine the sinusoidal equation that best represents the distance of the mass with
respect to the table as a function of time since it was released. Show your work.

(2 marks)

time (s) 0.00 0.30 0.60 0.90 1.20
distance (m) 0.10 0.50 0.90 0.50 0.10

Using SinReg: y = 0.40sin (5.24x - 1.57) + 0.50

b) When will the mass be 0.75 metres above the table for the first time?

(1 mark)
intersect with y = 0.75

time = 0.43 seconds

Marker Note(s):
— Regression equations may vary depending on the software used.

Marking Key

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

o0 0Q
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Exemplar 1
Question No. 5

Total: 3 marks
A mass is suspended by a spring and is in a resting position 0.50 metres above a table.

é mass in resting position
o7

table |

The mass is pulled down 0.40 metres and is then released. The following information is
obtained:
[ ]

It takes 1.20 seconds for the mass to return to its lowest position.
[ ]

The mass reaches a maximum height of 0.90 metres.

a) Determine the sinusoidal equation that best represents the distance of the mass with respect
to the table as a function of time since it was released. Show your work.
(2 marks)

=000

0.1
g-g J=104.642 Sin(Q.25°2 6% -0.0%28) +100.63
0'.3-

0‘1

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

b) When will the mass be 0.75 metres above the table for the first time?
(1 mark)

\{, = 104,642 Sm(0.2 526 %-0.0924)4'00.63
220.75~

A unll be aboue A<
Mta/éﬂcho&

abw ok 0.5
X=1.¢9 <075

lor €he fust kime affle
B

Applied Mathematics: Marking Guide (June 2013)
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Exemplar 2

Question No. 5 Total: 3 marks

A mass is suspended by a spring and is in a resting position 0.50 metres above a table.

. éw
o‘c,o [l -
\ /[\O-L\O W30 mass in resting position
O'So L 29
{ o-lo 0.50 m
O.lo ecanl r | table |
V20 Secons

The mass is pulled down 0.40 metres and is then released. The following information is
obtained:

e [t takes 1.20 seconds for the mass to return to its lowest position.

e The mass reaches a maximum height of 0.90 metres.
a) Determine the sinusoidal equation that best represents the distance of the mass with respect

to the table as a function of time since it was released. Show your work.

(2 marks) o sin(ex4e)d+ d
. @ i y+(o.50) O Mol
) (o Sm(S.’zl« x)*(o.w)
- 25T
8- —L{ 110 s P
—;‘{ P - 2349
1 mark:

® — 1| mark for correct sinusoidal equation in (a)

& — 0.5 mark deduction (if applicable) for not including one of
the following in the equation: “y =", “sin”, “In”, or “x”, or
for writing parameters separately from the equation

b) When will the mass be 0.75 metres above the table for the first time?
(1 mark) h©79) = 0.408m (5247 Y 0.50

Z o.527

:@fﬁ“ the moss 15 retessel.
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Learning Outcome: 12A.R.2 Question Type: Long Answer
Question No. 6 and Answer Total: 5 marks

It becomes easier and easier to see the headlights of an oncoming car the closer that it gets.
The distance (4, in metres) between the car and an observer can be described as a function
of the intensity (/, in lumens) of the headlight brightness:

d =350 -721n(1)

a) Sketch a clearly labelled graph of the equation.
(2 marks)

300

Distance (m)

v

129.17
Intensity (lumens)
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Question No. 6 continued

b) Determine the distance to an oncoming car if the intensity of its headlights is
75 lumens.

(1 mark)
OR

2nd| [TRACE]| 1: value x = 75, y = 39.14 d =350 — 72 In(75)

=39.14m
The car is 39.14 metres away.

¢) What is the maximum intensity of the headlights? Justify your answer.

(2 marks)
The intensity of the headlights will be greatest when the distance is 0 metres.

The maximum intensity of the headlights is 129.17 lumens.

OR
Y2=0
|2nd| |TRACE| S:intersect x =129.17, y =0
The maximum intensity of the headlights is 129.17 lumens.
Marker Note(s):

— For the appropriate shape mark to be awarded, the graph must curve, must not cross the
y-axis and must show an appropriate x-intercept.

Marking Key

1 mark for correct graph with appropriate shape in (a)

1 mark for including: labels for the axes, units for the axes, and scales for the axes in (a)
[ mark for correct answer in (b)

1 mark for appropriate justification in (c)

1 mark for correct maximum intensity in (c)

000 Q
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Exemplar 1

Question No. 6 Total: 5 marks

It becomes easier and easier to see the headlights of an oncoming car the closer that it gets. The

distance (d, in metres) between the car and an observer can be described as a function of the
intensity (/, in lumens) of the headlight brightness:

d =350 — 72 In(1)

a) Sketch a clearly labelled graph of the equation.

(2 marks)

<J pstenc e(m)

\/ L\{‘s SO\
250 1

35—
’s 00

275~

%50-‘_/

225~

PRS-

/Lao
\75 -

\ 50—

s —

\ oo

75 —

9&

Zs.——
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Exemplar 1 (continued)

b) Determine the distance to an oncoming car if the intensity of its headlights is 75 lumens.

(1 mark)
§7 =72 W03 + 350

—
—

4 marks:
©® — | mark for correct graph with appropriate shape in (a)
® — 1| mark for including: labels for the axes, units for the axes,
and scales for the axes in (a)
® — 1 mark for correct answer in (b)
©® — [ mark for correct maximum intensity in (c)
# — 0.5 mark deduction (if applicable) for rounding too soon or
rounding incorrectly

c) What is the maximum intensity of the headlights? Justify your answer.

(2 marks)

Tl ¢ low\d e a hundrel lumens

as ‘(‘LL may :N'\'GHS‘J’Y bl case ¥ ou

a W¢ P&er/‘}‘

can Ov\_{s/ 9&'\'

‘&, " Fhis CosSe e moo {h«&cms\‘—y v S
\2A Lumins , This 5 becausge T aoasy
bt Mesased oY o-Q» o L,Q&ﬂp‘-— Pch\A«L or

YNty  Con  \owue Heol maos\vecowse :.4«5 cn ltvens,
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Exemplar 2

Question No. 6 Total: 5 marks

It becomes easier and easier to see the headlights of an oncoming car the closer that it gets. The
distance (d, in metres) between the car and an observer can be described as a function of the

intensity (/, in lumens) of the headlight brightness:

d =350 — 72 In(1)

a) Sketch a clearly labelled graph of the equation.

(2 marks) \/

N

|

2%

90°

\&0
\0°

()0

) 1
25 Lo 75 o 3% T I75 2o 225 350
x‘.#ﬂ‘d‘(liaﬂ"7)

Aisbree (250
(m)
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Exemplar 2 (continued)

b) Determine the distance to an oncoming car if the intensity of its headlights is 75 lumens.

(1 mark)

y=15 Xx= 4558

L/g,gg meters

c) What is the maximum intensity of the headlights? Justify your answer.
(2 marks)

, / o 'h /
.'nﬁnifc \n‘/'eéen5/77 becasse  4her s n Y nterep

4 marks:
©® — [ mark for correct graph with appropriate shape in (a)
® — 1 mark for correct answer in (b)
® — 1 mark for appropriate justification in (c)
® — 1 mark for correct maximum intensity in (c)
Note: No mark awarded for labels, units, and scale in (a) since axes are reversed.
Marks ©, @, and ® were awarded based on the student’s answer in (a).
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PROBABILITY

Learning Outcome: 12A.P.4 Question Type: Multiple Choice
Question No. 7 and Answer Total: 1 mark

Licence plates in Ontario contain 4 upper case letters followed by 3 digits, with repetition
allowed. Circle the maximum possible number of licence plates that begin with the letters:
MMBA, MANI, or BNTP.

A) 2160

B) 2880

Common Errors

v C) 3000 A: 3x10x9x8
B: 4x10x9x8
D: 4x10x10x10

D) 4000
Learning Outcome: 12A.P.1 Question Type: Multiple Choice
Question No. 8 Total: 1 mark

A bag contains 6 white marbles, 8 blue marbles, 2 yellow marbles, and 4 green marbles.
What are the odds in favour of selecting a white marble?

v A 6:14
B) 6:20
C) 14:6 Common Errors
B: probability
C: odds against selection
D: probability reversed
D) 20:6
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Learning Outcome: 12A.P.1 Question Type: Short Answer

Question No. 9 and Answer Total: 1 mark

A cookie jar contains 10 chocolate chip cookies, 12 double chocolate cookies, and
15 oatmeal cookies. Allison says that the odds against selecting a cookie with chocolate are

15 to 37. Ryan says that the odds against are 15 to 22. Who is correct? Explain your
answer.

Ryan is correct. Odds are expressed as part: part
while probabilities are expressed as part : whole.

OR

Ryan is correct.

Oatmeal Chocolate Double Chocolate
15 : 12 + 10
=15:22
Marking Key

® | [ mark for correct explanation
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Exemplar 1

Question No. 9 Total: 1 mark

A cookie jar contains 10 chocolate chip cookies, 12 double chocolate cookies, and 15 oatmeal
cookies. Allison says that the odds against selecting a cookie with chocolate are 15 to 37. Ryan
says that the odds against are 15 to 22. Who is correct? Explain your answer.

R\|on S corceey 04 Wi answer o [, the propg_( l\ofrnat

Mison  yost Regt hers  ae o Froction ond  didpt

d’\ll\(\ﬁc o odds,.

0 marks:
— no criteria met
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Exemplar 2

Question No. 9 Total: 1 mark

A cookie jar contains 10 chocolate chip cookies, 12 double chocolate cookies, and 15 oatmeal
cookies. Allison says that the odds against selecting a cookie with chocolate are 15 to 37. Ryan
says that the odds against are 15 to 22. Who is correct? Explain your answer.

Q\\QW\ \\5 V\\O)‘(\‘v Deaug e

W gun of e bve AUmbess
needls Yo acdh up do 37

Q\YOV\ \ 5 ﬁ'%L\L(

1 mark:
©® — 1 mark for correct explanation
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Learning Outcome: 12A.P.2 Question Type: Short Answer
Question No. 10 and Answer Total: 2 marks

Describe a situation containing mutually exclusive events. Explain why the events are
mutually exclusive.

e Selecting a 5 and an even number from a set of cards numbered from 1 to 10. These are
mutually exclusive events since 5 is not an even number.

Other answers are possible.

Marking Key

1 mark for appropriate example
1 mark for appropriate explanation

®Q
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Exemplar 1

Question No. 10 Total: 2 marks

Describe a situation containing mutually exclusive events. Explain why the events are mutually

exclusive.

Tn school  daking  oifhes math  or  Wistery
Whidh  are v te  same  Fume block-

T\\‘.‘s K mubually  exclusve  be cavse you
OU\“[ #a\c&ov\e- T\'v,\‘ ayve
Yere  Plock o

M the sane

YoU  caanet  fake lnoHo\'

W\akil"]
it medaaly  exclune.

2 marks:
O — | mark for appropriate example

® — 1 mark for appropriate explanation

Applied Mathematics: Marking Guide (June 2013)
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Exemplar 2

Question No. 10 Total: 2 marks

Describe a situation containing mutually exclusive events. Explain why the events are mutually
exclusive.

(o((l’/‘j o dlce  ond Hiﬂm"j o (o,
e M«/Iﬂléz/@/ oktlusive beconse
CLDM? ot deesit offed o pularee

of Tt other

1 mark:
©® — 1 mark for appropriate example
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Learning Outcome: 12A.P.6 Question Type: Long Answer

Question No. 11 and Answer Total: 4 marks

An organization consisting of 15 women and 19 men must create a 10-person committee.

a) How many committees can be created that will include 4 women and 6 men? Show
your work.

(2 marks)
women: ;sC, =1365

men: 1,Cy = 27 132

4 women and 6 men: 1365 x 27 132 = 37 035 180 committees

b) If a 10-person committee is randomly selected, what is the probability that the
committee will include 4 women and 6 men? Show your work.

(2 marks)
37 035180 37 035180
34Clo 131128 140
= 0.28 = 28.24%
Marking Key
© | [ mark for appropriate work in (a)
® | [ mark for correct answer in (a)
® | 1 mark for appropriate work in (b)
O | / mark for correct answer in (b)
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Exemplar 1

Question No. 11 Total: 4 marks

An organization consisting of 15 women and 19 men must create a 10-person committee.

a) How many committees can be created that will include 4 women and 6 men? Show your
work.

(2 marks)

12565 + L7132
— A%¥4 97 waye

b) Ifa 10-person committee is randomly selected, what is the probability that the committee
will include 4 women and 6 men? Show your work.

(2 marks)

29497
TU13] 28140

15Cy +19¢

23497: 131291490

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

Question No. 11 Total: 4 marks

An organization consisting of 15 women and 19 men must create a 10-person committee.

a) How many committees can be created that will include 4 women and 6 men? Show your
work.

(2 marks)
554 1<% =

“Cq BCG = | 3 commites of

b) Ifa 10-person committee is randomly selected, what is the probability that the committee
will include 4 women and 6 men? Show your work.

(2 marks)

(I5CL|X ,q 6\ b 9~% XDD }% . OﬁenQ\Ck\ Ywomen
% C

2 marks:
® — 1 mark for appropriate work in (b)
® — 1 mark for correct answer in (b)
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Learning Outcomes: 12A.P.4, 12A.P.5 Question Type: Long Answer

Question No. 12 and Answer Total: 5 marks

You have been asked to create a four-character password for your computer using:

the 26 upper case letters of the alphabet (A, B, C, ...)
the 26 lower case letters of the alphabet (a, b, c, ...)
the digits from 0 to 9

thesymbols: | ~ ! @ # $§ % "~ & *

a) How many different four-character passwords are possible if any of the letters, digits,
or symbols can be used for each character if repetition is allowed?

(1 mark)
26 + 26 + 10 + 9 = 71 characters

71x 71 x 71 x 71 = 71* = 25 411 681 passwords

b) How many different four-character passwords are possible if repetition is not allowed?

(1 mark)
1Py =71 x 70 X 69 x 68 = 23 319 240 passwords

¢) How many four-character passwords begin with a letter and end with a digit if
repetition is allowed?

(1 mark)
52x 71 x71x10=2 621320 passwords
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Question No. 12 continued

d) How many different four-character passwords containing at least one symbol are
possible if repetition is allowed? Show your work.

(2 marks)
Total = all passwords — passwords without symbols

= 71* - 62*
= 25411681 — 14 776 336
=10 635 345

OR

1 symbol: (9 x 62 X 62 x 62) x 4
= 8579 808

(212))

2 symbols: (9 X 9 x 62 X 62) x

=1868 184

3 symbols: (9 X 9 x 9 x 62) x 4
=180 792

4 symbols: (9 X 9 x 9 x 9)
= 6561

8579 808 + 1868184 + 180 792 + 6561 = 10 635 345 passwords

Marking Key

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

0O QC
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Exemplar 1

Question No. 12 Total: 5 marks

You have been asked to create a four-character password for your computer using:

the 26 upper case letters of the alphabet (A, B, C, ...) 2é
the 26 lower case letters of the alphabet (a, b, c, ...) Z6

e the digits from 0 to 9 {0
e thesymbols: |~ ! @ # $§ % ~ & * + 9
7)

a) How many different four-character passwords are possible if any of the letters, digits, or
symbols can be used for each character if repetition is allowed?

(1 mark)

). 70 7V 7D _ 2541168) pesswerds possible

e\l&‘?ﬁ\,; "j al/owﬂ/

b) How many different four-character passwords are possible if repetition is not allowed?
VA

(1 mark)

7)) « FZo. 691 - 68 = 23319740 psreerds

— _— - o rsible

no repetition

¢) How many four-character passwords begin with a letter and end with a digit if repetition is
allowed?

(1 mark)

52 .+ 7171 oo - 2421320 pusswords
C/e#e»fj L#—J
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Exemplar 1 (continued)

d) How many different four-character passwords containing at least one symbol are possible if
repetition is allowed? Show your work.

(2 marks)

q. (2 - Gz 62 gquqsz
Gse #1 syl — — T T

5
g
w 10a vtz 3N
CMb#Z\z"""j <3 5
9

. R Lz - 46/18

!

*

9
Cose #3 3 smbls /; P
9

5

<
Cwsc#‘/ L symbols l ’ ” Z ,Z = + 556,

s

;)508,075

2508075  passundds  fossible.

4 marks:
©® — [ mark for correct answer in (a)
® — | mark for correct answer in (b)
® — 1 mark for correct answer in (¢)
® — 1 mark for appropriate work in (d)
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Exemplar 2

Question No. 12 Total: 5 marks

You have been asked to create a four-character password for your computer using:

e the 26 upper case letters of the alphabet (A, B, C, ...)
e the 26 lower case letters of the alphabet (a, b, c, ...)
e the digits from 0 to 9

e thesymbols: |~ ! @ # $§ % ~ & *

a) How many different four-character passwords are possible if any of the letters, digits, or
symbols can be used for each character if repetition is allowed?

(1 mark) &Q)$<a(0 7(3@ yaé - SeQA 10 \)Q?ej—
20 -6 .26 .26 =
O - c - 10 - EQ. +
a-a4 -4 -2 =

(f

b) How many different four-character passwords are possible if repetition is not allowed?

M) o %25 xatt w23 = 358800

S ¥R Y2 D = 258800 Ldd
%06;(% fey 4 = SoHO ihem —25,664
QG & 1¥e = 2,0H v

¢) How many four-character passwords begin with a letter and end with a digit if repetition is
allowed?

(1 mark)
\O % \0x\O = {000
Ax4 = B\

HOGE +100D+ 8\ = \&RQ
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Exemplar 2 (continued)

d) How many different four-character passwords containing at least one symbol are possible if
repetition is allowed? Show your work.

(2 marks)

_ 24

Vo x 26 x 26 = 10°7%

S Cx 26 %26 = 7027 _ 31639
Lox \Ox\O = \000

Gx A¥xAxA T 56\

1 mark:
® — 1 mark for correct answer in (b)
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FINANCIAL MATHEMATICS

Learning Outcome: 12A.FM.1 Question Type: Multiple Choice
Question No. 13 and Answer Total: 1 mark

Brigitte invests $5000.00 at an interest rate of 6% for S years. Circle the compounding
period below that would maximize the rate of return on the investment.

v A) daily
B) monthly

C) quarterly

D) semi-annually

Learning Outcome: 12A.FM.2 Question Type: Multiple Choice
Question No. 14 and Answer Total: 1 mark

Circle the asset below which is most likely to depreciate in value.

A) rare coin collection

B) classic car

C) house

v' D) computer
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Learning Outcome: 12A.FM.3 Question Type: Long Answer
Question No. 15 and Answer Total: 3 marks

Mr. Chang is 64 and plans to retire next year. His portfolio includes the following
investments:

e $50 000.00 in mutual funds
e $100 000.00 in stocks
e $20000.00 in guaranteed investment certificates (GICs)

a) Does this portfolio include an appropriate level of risk for Mr. Chang at this stage in
his life? Explain your answer.

(1 mark)
No. Given that Mr. Chang is so close to retirement,
this portfolio involves too much risk because of the high proportion of stock.

Other answers are possible.
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Question No. 15 continued

b) Mr. Chang’s investments had the following returns last year: mutual funds increased
by 12.00%, stocks decreased by 4.00%, and GICs had an annual interest rate
of 3.00%. Calculate the average rate of return for the year for this portfolio. Show

your work.
(2 marks)
Type of investment Principal ($) Return (%) End of the year ($)
mutual funds 50 000.00 6000.00 56 000.00
stocks 100 000.00 —4000.00 96 000.00
GICs 20 000.00 600.00 20 600.00
Total: =$170 000.00 =$2600.00 =$172 600.00
OR
Average ($172 600.00 — $170 000.00) Average $2600.00
x 100 =———x100
rafe of $170 000.00 rate of = g170 000.00
return return
=1.53% =1.53%
Marking Key
O | [ mark for appropriate explanation in (a)
® | [ mark for correct total return amount or correct total end of the year amount in (b)
® | / mark for correct answer in (b) consistent with work
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Exemplar 1

Question No. 15 Total: 3 marks

Mr. Chang is 64 and plans to retire next year. His portfolio includes the following investments:

e $50000.00 in mutual funds
e $100 000.00 in stocks
e 3520 000.00 in guaranteed investment certificates (GICs)

a) Does this portfolio include an appropriate level of risk for Mr. Chang at this stage in his
life? Explain your answer.

(1 mark)

ossuminy Me.Chang  \ves w Conoda o
k\gge on would —b NaNievy (mﬂ%

wnt £ e
in o covnal o + +\ka ne co\)\dM—
oney o o0 QCCOL)f\ ol A actomulot e m ol

3 Jrhe pnoned VRS ek hauk
oﬁmcxeuﬁ ‘\:e \ni“‘w‘é m&rﬂd.Mqu
pnoney- AN " o Gpend. MNoNe

odey .
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Exemplar 1 (continued)

b) Mr. Chang’s investments had the following returns last year: mutual funds increased
by 12.00%, stocks decreased by 4.00%, and GICs had an annual interest rate of 3.00%.
Calculate the average rate of return for the year for this portfolio. Show your work.

(2 marks)

Type of investment Principal (%) Return ($) End of the year ($)
mutual funds 50 000.00 b OCO Sk coC
stocks 100 000.00 -4 ooo 6 000
GICs 20 000.00 LoD 20 oo
Total: a 00 $|7a oo

W= 4o ccox [ 1L= 56 coo
%w«SDOOO:(DOOO
=l 0o°

= oD 00O % o.0d= 4 o0

— 4 ooo
\o0 oCO __::\]e 000

X \osk N4~

GlCe = &0 000X | 0% = 20LOO

20 WO— 20 o
= 60O

2 marks:
©® — | mark for appropriate explanation in (a)
® — 1 mark for correct total return amount or
correct total end of the year amount in (b)
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Exemplar 2

Question No. 15 Total: 3 marks

Mr. Chang is 64 and plans to retire next year. His portfolio includes the following investments:

e $50 000.00 in mutual funds
e $100 000.00 in stocks

e 3520 000.00 in guaranteed investment certificates (GICs)

a) Does this portfolio include an appropriate level of risk for Mr. Chang at this stage in his
life? Explain your answer.

(1 mark)

No, e Snald. honk. wio ve \\\é\e_maxg‘oe)awxov*q
o coe. He shooldl own Woe Yapad o Na\w RHe
13 b4, ke Shaldh hawe woe Yo 110,000,
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Exemplar 2 (continued)

b) Mr. Chang’s investments had the following returns last year: mutual funds increased

by 12.00%, stocks decreased by 4.00%, and GICs had an annual interest rate of 3.00%.
Calculate the average rate of return for the year for this portfolio. Show your work.

(2 marks)
Type of investment Principal (%) Return ($) End of the year ($)
mutual funds 50 000.00 A \’BP\O Sv 000
stocks 100 000.00 -4, 4000
GICs 20 000.00 3% 30 b
Total: \-l & 600
ool SuedS
50000 *\.1a - Qrenions
. Gomreny udve 7 THPE 400
powroge T of e Prenss
_ 1\
_ SL000 - 50 600 +« \00 = \Plo
50 000

Gt
100000 1 0N 5
L00QR~ UooS = Ao ®
00000 - 08000 (00 = -y o

100000

CICs ¢ 1.0%730k00

30 OO
20600 ~ 0000 X100 =3.0%
o ac ol

1 mark:
® — | mark for correct total return amount or
correct total end of the year amount in (b)

Applied Mathematics: Marking Guide (June 2013) 53



Learning Outcomes: 12A.FM.1, 12A.FM.3 Question Type: Long Answer

Question No. 16 and Answer Total: 5 marks

Amar dreams of retiring at the age of 55. He had planned on starting to save for his
retirement at the age of 50, but his financial advisor does not agree. He recommends that
Amar starts to save sooner.

a) If Amar invests $1000.00 on his 25th birthday and contributes $200.00 every month to
an account that earns 8.00% compounded monthly, what will be the value of the
investment on his 55th birthday? Show your work.

(2 marks)

f?fl?

V=12
FHMT:|320 BESIH

The value of the investment will be $309 007.62.

b) If Amar invests $1000.00 on his 50th birthday, how much will he have to contribute
every month to match the final value of the investment in (a)? Assume that the interest
rate and the compounding periods are the same.

(1 mark)

Coi=12
FMT =320 BEGIH

Amar will have to contribute $4185.23 every month.
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Question No. 16 continued

¢) Calculate the difference between Amar’s total contribution in (a) and in (b)? Show
your work.

(2 marks)
Total contribution in (a): (360)($200.00) + $1000.00 = $73 000.00

Total contribution in (b): (60)($4185.23) + $1000.00 = $252 113.80

$252113.80 — $73 000.00 = $179 113.80

Marker Note(s):
— A maximum of 1 error is allowed in the input values of a financial template in (a) and (b)
(award the mark for appropriate work, but not the mark for correct answer).

Marking Key

1 mark for appropriate work in (a)

1 mark for correct answer in (a)

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

1 mark for appropriate work in (c)

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

000 Q
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Exemplar 1

Question No. 16 Total: 5 marks

Amar dreams of retiring at the age of 55. He had planned on starting to save for his retirement at
the age of 50, but his financial advisor does not agree. He recommends that Amar starts to save

Soonger.

a) If Amar invests $1000.00 on his 25th birthday and contributes $200.00 every month to an
account that earns 8.00% compounded monthly, what will be the value of the investment on
his 55th birthday? Show your work.

(2 marks)

N= %60
T=9

W = \po0
Pt > ~Too
fv=T =|§ 1%7\36.\6\

b) If Amar invests $1000.00 on his 50th birthday, how much will he have to contribute every
month to match the final value of the investment in (a)? Assume that the interest rate and the

compounding periods are the same.

N= 6o

1= 3

W-;\ooo
oaks 7 =] 434 zs.\‘q

N 2@7\35.\(’

(1 mark)

P/D,i’z
c/y;l‘z_
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Exemplar 1 (continued)

c) Calculate the difference between Amar’s total contribution in (a) and in (b)? Show your
work.

(2 marks)

) ox - 200 :$72 000

b) 392 3.\2 \Aéo:$ -273 56872

7356872
_ 7772 000

—

- (T—\L 368‘7,’27

Ogton b €am0é \ess in inkecest and has

Yo Qoy the difEerence of —$ {34272
0 (ONTNY § oythents.

4 marks:
©® — | mark for appropriate work in (a)
® — 1 mark for correct answer in (b) consistent with work in (a)
® — | mark for appropriate work in (c)
® — 1 mark for correct answer in (c¢) consistent with work in (a) and (b)
— 0.5 mark deduction (if applicable) for not stating or incorrectly
stating the final answer
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Exemplar 2

Question No. 16 Total: 5 marks

Amar dreams of retiring at the age of 55. He had planned on starting to save for his retirement at
the age of 50, but his financial advisor does not agree. He recommends that Amar starts to save

Soonger.

a) If Amar invests $1000.00 on his 25th birthday and contributes $200.00 every month to an
account that earns 8.00% compounded monthly, what will be the value of the investment on

his 55th birthday? Show your work.

(2 marks)
NV =760
Tv=¢ Fv = 3090072 €
pv = — oo

Prit= 200
Pry=1a
C/y=la

b) If Amar invests $1000.00 on his 50th birthday, how much will he have to contribute every
month to match the final value of the investment in (a)? Assume that the interest rate and the

compounding periods are the same.

(1 mark)
A= Jo0

In=g

e
Fv=309007.6.

pPlIY=la

C/Y: 12
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Exemplar 2 (continued)

c) Calculate the difference between Amar’s total contribution in (a) and in (b)? Show your

work.
(2 marks)
o) = 772000 ‘“Iéo
b= 96/60 ~ 730

4 marks:
©® — | mark for appropriate work in (a)
® — | mark for correct answer in (a)
® — | mark for appropriate work in (c)
® — 1 mark for correct answer in (c¢) consistent with work in (a) and (b)
— 0.5 mark deduction (if applicable) for not stating or incorrectly
stating the final answer
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Learning Outcomes: 12A.FM.1, 12A.FM.2

Question Type: Long Answer

Question No. 17 and Answer

Total: S marks

The Reimers have purchased a house valued at $250 000.00 and have made a down

payment of $25 000.00.

a) Calculate their monthly mortgage payment if they obtain a mortgage amortized over
15 years at an interest rate of 5.50% compounded semi-annually. Show your work.

(2 marks)

=1
]
W=
MT
FlW/=@
P\=

To—E
Tfista,

a
5
25
-1

12

CoY=2
FMT:|320 BESIH

51|
23

@
1.

B436...

Their monthly mortgage payment is $1831.05.

60
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Question No. 17 continued

b) How much equity will the Reimers have in their house after S years if the value of the
house appreciates at a rate of 2.00% per year? Show your work.

(3 marks)
$250 000.00 x 1.02° = $276 020.20
balcSk120
169197, 53283
equity = appreciated value of the house — balance owing
= $276 020.20 — $169 197.53
= $106 822.67
OR
appreciation = ($250 000.00 x 1.02°) — $250 000.00
= $26 020.20
equity = down payment + ZPrn(l, 60) + appreciation
= $25 000.00 + $55 802.47 + $26 020.20
= $106 822.67
Marker Note(s).

— A maximum of I error is allowed in the input values of a financial template in (a) and (b)
(award the mark for appropriate work, but not the mark for correct answer).

Marking Key

1 mark for appropriate work in (a)

1 mark for correct answer in (a)

1 mark for correct calculation of appreciation in (b)

1 mark for correct calculation of balance owing or sum of the principal paid in (b)
consistent with answer in (a)

1 mark for correct equity in (b) consistent with work

@ 0o0eC
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Exemplar 1

Question No. 17 Total: 5 marks

The Reimers have purchased a house valued at $250 000.00 and have made a down payment of
$25 000.00.

a) Calculate their monthly mortgage payment if they obtain a mortgage amortized over
15 years at an interest rate of 5.50% compounded semi-annually. Show your work.

(2 marks)

V=140

Th= 3, s
Pv=-150 000

APHT= 203U} . 5O

FV=0

g/y =

4/ =1
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Exemplar 1 (continued)

b) How much equity will the Reimers have in their house after 5 years if the value of the house
appreciates at a rate of 2.00% per year? Show your work.

(3 marks)

NS00 O X [.02 = 255000 yl.0Z = 260\00x 102 = 26 50/00x | o2
_ a2.060F.04x1.02=§R 7602022

|90 X 2034.50= 366390

w7 607,0.2 “36(0,6?0

-90%49. %

2 marks:
©® — 1 mark for appropriate work in (a)
©® — | mark for correct calculation of appreciation in (b)
# — 0.5 mark deduction (if applicable) for not including the
units in the final answer
# — 0.5 mark deduction (if applicable) for rounding too soon or
rounding incorrectly
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Exemplar 2

Question No. 17

Total: 5 marks

The Reimers have purchased a house valued at $250 000.00 and have made a down payment of

$25 000.00. S 50,000 — 25000 =

225,000

a) Calculate their monthly mortgage payment if they obtain a mortgage amortized over

15 years at an interest rate of 5.50% compounded semi-annually. Show your work.

(2 marks)
n= 180
T:= 55
Py z RA1LS %0
-1
CMT= 7 ALk she  —]831.05
Fvs 0
Ply = |&
ely = 2
4 8

05
Qoimets have 7Lo/l7 | 83/

v month
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Exemplar 2 (continued)

b) How much equity will the Reimers have in their house after 5 years if the value of the house
appreciates at a rate of 2.00% per year? Show your work.
R i AL

o o 2 250,000 (/.oz)g; 265,302
7] = Lo
T=5
pv= 225,00°
{mr - —(83.05
Fy=7 Alpha sobe —169 11752
V/y - 12
ety = 2

9¢,,10%938

265302 = 169,11 7.5%=

4 marks:
O — [ mark for appropriate work in (a)
® — | mark for correct answer in (a)
® — 1 mark for correct calculation of balance owing or sum
of the principal paid in (b) consistent with answer in (a)
©® — 1 mark for correct equity in (b) consistent with work
®) — 0.5 mark deduction (if applicable) for rounding too
soon or rounding incorrectly
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DESIGN AND MEASUREMENT

Learning Outcome: 12A.D.1 Question Type: Short Answer

Question No. 18 and Answer Total: 2 marks

A cake mix will produce 230 cubic inches of batter. You are using cylinder-shaped baking
cups that have a diameter of 3 inches and a depth of 2 inches for the batter. How many
cupcakes will you be able to make? Show your work.

radius = 1.5 in.
V =mrh
= (1.5 in.)’ (2 in.)

=14.14 in® for each cupcake

230 in’
14.14 in® /cupcake

=16.27 cupcakes

I will be able to make 16 cupcakes.

Accept the following answers: 16, 16.27, or 17.

Marking Key

1 mark for appropriate work
1 mark for correct answer

®Q
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Exemplar 1

Question No. 18 Total: 2 marks

A cake mix will produce 230 cubic inches of batter. You are using cylinder-shaped baking cups

that have a diameter of 3 inches and a depth of 2 inches for the batter. How many cupcakes will
? -

you be able to make? Show your work. = X} /2= LS

2
AV Wk s AU ;
T ) (D) (2R 1))

:%D».QQ'H}
320
%1.‘3‘? - 6.9

Nov Lould be able b Mofce aPProximaklv\ T cup ke

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

Question No. 18 Total: 2 marks

A cake mix will produce 230 cubic inches of batter. You are using cylinder-shaped baking cups
that have a diameter of 3 inches and a depth of 2 inches for the batter. How many cupcakes will

you be able to make? Show your work.
Ao of boke
am
> 1o mie B gk
by = W o
(A xh = T LS

2 marks:
O — 1 mark for appropriate work
® — 1 mark for correct answer
&) — 0.5 mark deduction (if applicable) for
rounding too soon or rounding incorrectly
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Learning Outcome: 12A.D.1 Question Type: Short Answer
Question No. 19 and Answer Total: 2 marks

A goat is tied to the corner of a barn with a 50-foot rope. The barn measures

60 feet by 40 feet. Calculate the total area outside of the barn that is available to the goat.
Show your work.

10 ft.

»|
4}

40 ft.
60 ft. —— !
50 ft.
T”zf’
3n(50 ft)*  w(10 ft.)
Total area = +
4 4

= 5890.49 + 78.54

= 5969.03 ft?
Marker Note(s):

— Deduct a maximum of 1 mark if student calculates only one of the two areas correctly.

Marking Key

1 mark for appropriate work
1 mark for correct answer

®©eQ
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Exemplar 1

Question No. 19 Total: 2 marks
A goat is tied to the corner o with a 50-10 e. The barn measures 60 feet by 40 feet.
Calculate the total ar tside of the barn that is availab¥sto the goat. Show your work.

40 ft.

&
1€

——— 60 ftt ————

50 ft.

3C50* = 7803981634
L—‘

Y5 ofF civcle = 1963 LAsHO Y
A3

3y of cicle 5830.49 Squok T+,

1 mark:
©® — 1 mark for appropriate work
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Exemplar 2

Question No. 19 Total: 2 marks

A goat is tied to the corner of a barn with a 50-foot rope. The barn measures 60 feet by 40 feet.
Calculate the total area outside of the barn that is available to the goat. Show your work.

»|

Mz = AC
e 2AC

853,93 M- AC

60 . ——————» J{b\'\:ml

50 ft. | ’\z’ (L{CMSO\ - AT
looo ¢z AT |

\
- - 2
Zb)’\,g'

40 ft.

&
1€

%Lmaazm?
50 6% - AT N

9863.98 - 1000-50 ={6R02.9% Ft¢ | = lotl oftd ava;j kble

0 marks:
— no criteria met
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Learning Outcome: 12A.D.1 Question Type: Long Answer
Question No. 20 and Answer Total: 4 marks

The Manitoba Beach Volleyball Association has asked you to design a souvenir beach ball
according to the following information:

The beach ball must have a volume between 1 and 3 cubic feet.

The plastic material costs $0.15 per ft.

Labour and other materials cost $1.25 per beach ball.

The Association wants to make a profit of 80% of the cost of making each beach ball.

Based on your design, what is the minimum selling price for each souvenir beach ball?
Show your work.

V16 = 2 Costof  _ 4 84(50.15) + $1.25 |Selling  =§1.98 + $1.58
3 production price
r=0.62 ft. p
beach ball
Surface area = 4mr° Profit = $1.98 x 0.80
= 4n(0.62 ft.)’ = $1.58
= 4.84 ft*
OR
D N Costof  _ 765(30.15) + $1.25 |Selling  =$2.40 + $1.92
3 production price
= $2.40 or = $4.32
r=0.78 ft. p
beach ball
Surface area = 41(0.78 ft.)° | Profit = $2.40 x 0.80
= 7.65 ft* =$1.92
OR
4 Cost of  _ Selling =
S P R =10.06($0.15) + $1.25 $2.76 + $2.21
V=31t = gnr production (80.15) + 3 price
= $2.76 o = $4.97
r=0.89 ft. p
beach ball

Surface area = 4(0.89 ft.)” | Profit = $2.76 x 0.80
=10.06 ft? =$2.21

Other answers are possible.

Marker Note(s):
— The answer may vary as a result of rounding.

Marking Key

1 mark for correct radius

1 mark for correct surface area consistent with radius

1 mark for correct cost of production consistent with surface area
1 mark for correct selling price consistent with surface area

Qo0 0Q
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Exemplar 1

Question No. 20 Total: 4 marks

The Manitoba Beach Volleyball Association has asked you to design a souvenir beach ball
according to the following information:

The beach ball must have a volume between@ and 3 cubic feet.

The plastic material costs $0.15 per ft*.

Labour and other materials cost @per beach ball.

The Association wants to make a profit of 80% of the cost of making each beach ball.

Based on your design, what is the minimum selling price for each souvenir beach ball? Show

your work.
(OJ =0 /) 5

4 . 07 Wure s V1T &
Surcucarw it 7'07 Hl

Ha-0,75 = ’]'07101;2
0451013 106 + 128 23 pes bl (cosf ok

f
oy, 27%-1.8= 410
£ 4 bl be sl 418 o

4 marks:
©® — 1 mark for correct radius
® — | mark for correct surface area consistent with radius
©® — | mark for correct cost of production consistent with surface area
® — 1 mark for correct selling price consistent with surface area
— 0.5 mark deduction (if applicable) for not stating or incorrectly
stating the final answer
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Exemplar 2

Question No. 20 Total: 4 marks

The Manitoba Beach Volleyball Association has asked you to design a souvenir beach ball
according to the following information:

The beach ball must have a volume between 1 and 3 cubic feet.

The plastic material costs $0.15 per ft*.

Labour and other materials cost $1.25 per beach ball.

The Association wants to make a profit of 80% of the cost of making each beach ball.

Based on your design, what is the minimum selling price for each souvenir beach ball? Show

your work.
=015
voune =4 7 ons? =236k 4>
3
3.A-4 0191 .06... 4
o3t for glashe= 0.15 x7.06=F\-0b 2
Tolal cost Lo manvlachsnabot\=§1-00 ¥ ZS=3 5
7.3\= do /. db{@,-&o«\aﬂ coSt
2.21x S =385
Tepre‘se‘;zs )
aemmsx PN -55x0.8 3.2

$2.21+$2.2U= W3S
The ovaanizqiﬁor\ wi)) havwe to Cha(j,g

HI.95 for each ball.

3 marks:
® — 1 mark for correct radius
® — 1 mark for correct surface area consistent with radius
©® — 1 mark for correct cost of production consistent with surface area
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LOGICAL REASONING

Learning Outcome: 12A.L.3 Question Type: Multiple Choice

Question No. 21 and Answer Total: 1 mark

Given the statement: “If the temperature outside is below —40°C, then schools will be
closed.” Circle the contrapositive below.
A) “If schools are closed, then the temperature outside is below —40°C.”

v’ B) “If schools are not closed, then the temperature outside is not below —40°C.”

C) “If the temperature outside is not below —40°C, then schools will not be closed.”

D) “Schools will be closed if and only if the temperature outside is below —40°C.”

Common Errors
A: converse

C: inverse

D: biconditional
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Learning Outcome: 12A.L.2 Question Type: Short Answer

Question No. 22 and Answer Total: 2 marks

A sample of 100 families was surveyed regarding the electronic devices they have in their
homes. The Venn diagram below shows the number of families that have a computer, a
DVD player, or a Blu-Ray player.

computer DVD player

a
2

Blu-Ray player

a) How many families have all three electronic devices in their homes?

(1 mark)

b) How many families do not have any of these electronic devices in their homes?

(1 mark)
100 - (14 +65+5+3+5+4+2)=2

Marking Key

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

®Q
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Learning Outcome: 12A.L.3 Question Type: Short Answer

Question No. 23 and Answer Total: 2 marks

Marc wrote the statement: “An isosceles triangle is equilateral.”

a) Rewrite the statement in “if-then” form.

(1 mark)
“If a triangle is isosceles, then it is equilateral.”

b) Provide a counter-example to show that the “if-then” statement in (a) is false.

(1 mark)
See the diagram below for a counter-example.

Other answers are possible.

Marking Key

O© | [ mark for correct “if-then” statement in (a)
® | ] mark for appropriate counter-example in (b)
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Exemplar 1

Question No. 23 Total: 2 marks

Marc wrote the statement: “An isosceles triangle is equilateral.”

a) Rewrite the statement in “if-then” form.
(1 mark)

IK‘G d % an  1s0%celes -\'Tia“?)(e y then i is e‘\uilo\'\'zrq‘

b) Provide a counter-example to show that the “if-then” statement in (a) is false.

(1 mark)

i s e‘\””“*er“\ t  doesnt o\mm,s have Yo be an  1Sosceles +riun3\g

1 mark:
® — 1 mark for correct “if-then” statement in (a)
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Exemplar 2

Question No. 23 Total: 2 marks

Marc wrote the statement: “An isosceles triangle is equilateral.”

a) Rewrite the statement in “if-then” form.

(1 mark)

H: o +rian3 Jo is CqUila)leral. 'H?&h it rhUS"/“ Be

Or jcoSeceles "‘riq,,s b

b) Provide a counter-example to show that the “if-then” statement in (a) is false.

(1 mark)

[{ o driongle is not equilateral ; the,, it is not

an  isosce les +rianj le.

0 marks:
— no criteria met
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Learning Outcome: 12A.L.2

Question Type: Short Answer

Question No. 24 and Answer

Total: 2 marks

The following students attend the same school and participate in the extracurricular
activities as indicated below.

The basketball team consists of:

The student tutoring group consists of:

The volleyball team consists of:

B = {Jacquie, Lisa, Mangu, Maya, Nora, Sabrina}

T = {Jacquie, Mangu, Paul, Sabrina, Sam, Simon}

V = {Nick, Paul, Pieter, Quinton, Sam, Simon }

a) Identify the two sets from above that are disjoint.

(1 mark)

The basketball and volleyball teams are disjoint.

b) Determine B\ T.

(1 mark)

{Jacquie, Mangu, Sabrina}

Marking Key

®Q

1 mark for correct answer in (a)
1 mark for correct answer in (b)
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Exemplar 1

Question No. 24 Total: 2 marks

The following students attend the same school and participate in the extracurricular activities as
indicated below.

The basketball team consists of:

B = {Jaeq-me; Lisa-Mengu; Maya, Nora,»Se.-b-rina—}

The student tutoring group consists of:

T = {Jaeqate(Maﬂgu; Paul,.Sabsmay Sam, Simon}

The volleyball team consists of:

V = {Nick, Paul, Pieter, Quinton, Sam, Simon }

a) Identify the two sets from above that are disjoint.

(1 mark)

The basKet ba\l Yeom ond. baskek ol
team are dis {otaed -

b) Determine B () T.

(1 mark) Jacqlu\'elHaﬂgu , and Sabﬂ'na are in
both basket ball and dtering.

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

— 0.5 mark deduction (if applicable) for not
stating or incorrectly stating the final answer
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Exemplar 2

Question No. 24 Total: 2 marks

The following students attend the same school and participate in the extracurricular activities as
indicated below.

The basketball team consists of:

ﬁ B = {Jacquie, Lisa, Mangu, Maya, Nora, Sabrina}

The student tutoring group consists of:

% T = {Jacquie, Mangu, Paul, Sabrina, Sam, Simon}

The volleyball team consists of:

C/ V = {Nick, Paul, Pieter, Quinton, Sam, Simon }

a) Identify the two sets from above that are disjoint.

(1 mark)
A (6N =O

%XSV\QI‘\?QH and Uo”?,\/bql\ ol dis&oin{'.

b) Determine B () T.
(1 mark) %

vy

3&( in both-

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

Table of Questions by Unit and Learning Outcome

Unit Question Type Learning Outcome Mark

A 1 MC 12AR.1 1

A 2 SA 12A.R.2 2

A 3 SA 12AR.1 2

A 4 LA 12AR.1 3

A 5 LA 12A.R.3 3

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

B 7 MC 12A.P4 1

B 8 MC 12A.P.1 1

B 9 SA 12A.P.1 1

B 10 SA 12A.P.2 2

B 11 LA 12A.P.6 4

B 12 LA 12A.P.4, 12A.P.5 5
Total = 14

C 13 MC 12A.FM.1 1

C 14 MC 12A.FM.2 1

C 15 LA 12A.FM.3 3

C 16 LA 12A.FM.1, 12A.FM.3 5

C 17 LA 12A.FM.1, 12A.FM.2 5
Total = 15

D 18 SA 12A.D.1 2

D 19 SA 12A.D.1 2

D 20 LA 12A.D.1 4
Total =8

E 21 MC 12A.L.3 1

E 22 SA 12A.L.2 2

E 23 SA 12A.L.3 2

E 24 SA 12A.L.2 2
Total =7

Legend for Units: Legend for Question Types:

moQw>

Relations and Functions

Probability

Financial Mathematics

Design and Measurement

Logical Reasoning

MC: Multiple Choice
SA: Short Answer
LA: Long Answer
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Appendix B:

Table of Questions by Type and Learning Outcome

MC: Multiple Choice
SA: Short Answer
LA: Long Answer

Relations and Functions
Probability

Financial Mathematics
Design and Measurement
Logical Reasoning

moQw>

Type Question Unit Learning Outcome Mark

MC 1 A 12A.R.1 1

MC 7 B 12A.P.4 1

MC 8 B 12A.P.1 1

MC 13 C 12A.FM.1 1

MC 14 C 12A.FM.2 1

MC 21 E 12A.L.3 1
Total =6

SA 2 A 12A.R.2 2

SA A 12A.R.1 2

SA 9 B 12A.P.1 1

SA 10 B 12A.P.2 2

SA 18 D 12A.D.1 2

SA 19 D 12A.D.1 2

SA 22 E 12A.L.2 2

SA 23 E 12A.L.3 2

SA 24 E 12A.L.2 2
Total =17

LA A 12AR.1 3

LA A 12A.R.3 3

LA A 12A.R.2 5

LA 11 B 12A.P.6 4

LA 12 B 12A.P.4, 12A.P.5 5

LA 15 C 12A.FM.3 3

LA 16 C 12A.FM.1, 12A.FM.3 5

LA 17 C 12A.FM.1, 12A.FM.2 5

LA 20 D 12A.D.1 4
Total =37

Legend for Question Types: Legend for Units:
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Appendix C:
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

e 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 Ilrregular 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 Ilrregular Test
Booklet Report documenting the situation, the people contacted, and the follow-up. The original
copy of this report is to be retained by the local jurisdiction and a copy is to be sent to the
Department along with the test materials.
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Irregular Test Booklet Report

Test:

Date marked:

Booklet No.:

Problem(s) noted:

Question(s) affected:

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

Decision:

Marker’s Signature:

Principal’s Signature:

Consultant:

Date:

For Department Use Only—A fter Marking Complete

92

Applied Mathematics: Marking Guide (June 2013)




	Grade 12 Applied Mathematics Achievement Test: Marking Guide (June 
2013) 
	Cataloguing Data

	Contents

	General Marking Instructions
	Marking Keys
	Relations and Functions
	Probability

	Financial Mathematics

	Design and Measurement

	Logical Reasoning


	Appendices
	Appendix A: Table of Questions by Unit and Learning Outcome
	Appendix B: Table of Questions by Type and Learning Outcome
	Appendix C: 
Irregularities in Provincial Tests
	Irregular Test Booklet Report





