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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 Answer/Scoring Sheet (Written Test) and
Scoring Sheet (Inquiry Task) are identical

e only a pencil is used to complete the Answer/Scoring Sheets and Scoring Sheets, by both
students and markers

e cach student’s final result is recorded, by booklet number, on the corresponding
Answer/Scoring Sheet and Scoring Sheet
the totals for the Written Test and the Inquiry Task are written at the bottom of the sheets

o the Answer/Scoring Sheet and Scoring Sheet are complete, and a copy has been made for
school records

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

Marking the Multiple-Choice Questions

Please refer to the answer key provided on page 5.

Marking the Constructed-Response Questions
Please allow a flexibility of £3 mm and +3° when marking scale diagrams in the Vectors Unit.

Restricted-response questions (with or without explanation)

Each question of this type is designed to elicit a well-defined response according to the
associated learning outcomes and relevant mathematical processes. Its purpose is to
determine whether a student meets the standard for the course (level 2) as it relates to the
knowledge and skills associated with the question.

To receive full marks for the 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.
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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.

Open-response questions

Each question of this type is designed to elicit student responses at any of the three levels
of achievement as defined in the Senior 4 Mathematics: Manitoba Curriculum
Framework of Outcomes and Senior 4 Standards (Applied Mathematics section). The
rubrics contain the language of the curricular standards in order to facilitate marking in a
manner that is consistent with those standards. The recommended procedure for marking
this type of question is as follows:

1. Read the corresponding learning outcomes in the document Senior 4 Applied
Mathematics: A Foundation for Implementation (2000).

2. Read the possible solutions provided in this document.

3. Study the student exemplars provided and the rationales for the assigned marks in
relation to the marking key.

4. Carefully view all of the student’s response and decide which of the three levels of
achievement (“exceptional understanding,” “good understanding,” or “limited
understanding”) best applies. This process will narrow down the number of possible
marks that can be assigned to the response.

5. Compare the features of the student’s response with the marking key. Where other
answering methods are possible, the answer key attempts to address the most
common solutions.

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.

Trivial errors

These are errors for which no marks are to be deducted. In order to be considered trivial,
an error must be conceptually unrelated to the learning outcomes associated with the
question and not lead to a mathematically incorrect answer. Some examples include not
rounding a final answer, transposition errors, expressing percentages as decimals,
expressing decimals as percentages, and not including units in the final answer.
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Technical communication errors

These are errors of mathematical notation that are conceptually related to the learning
outcomes associated with the question but which can lead to mathematically correct
answers.

The student

forgets to use brackets on matrices

does not express transition matrices in decimal or percentage form

does not state a scale when using scale diagrams as a strategy

forgets more than one arrowhead in scale vector diagrams or required vector

sketches

does not buy materials in whole units or rounds to whole units too soon

e forgets to include or incorrectly places “y =", “sin”, or “x” when asked for
equations

e does not draw a clearly labelled graph—a clearly labelled graph will include
labels with units on both axes, an indication of scales on both axes, and an
appropriate shape

e does not include the final outcomes when asked for sample spaces

Students are to be penalized no more than half of a mark per question for each technical
communication error, and only when the corresponding criterion was awarded.

Irregularities in Standards Tests

During the administration of standards tests, supervising teachers may encounter irregularities.
Markers may also encounter irregularities during local marking sessions. Appendices D and E
provide examples of such irregularities as well as procedures to follow to report irregularities.

If an Answer/Scoring Sheet or 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.

Assistance

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

You must contact the Assessment Consultant responsible for this project before making any
modifications to the answer/marking keys or scoring rubrics.

Barbara Riou

Assessment Consultant

Grade 12 Applied Mathematics Standards Test
Telephone: 204-945-4035

Toll-Free: 1-800-282-8069, ext. 4035

Email: barbara.riou@gov.mb.ca
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Answer Key for Multiple-Choice Questions

Question Answer Learning Outcome
1 B Al
2 D A2
3 A C1
4 C D1
5 A D2
6 D E2
7 B Gl
8 B H1
9 B H1

MULTIPLE-CHOICE QUESTIONS
QUESTIONS A CHOIX MULTIPLE

Fill in the best answer for each question.
Choisir la meilleure réponse pour chaque question.

1T ®OOO 6 ®®OO
2 GO0 7 ®OOCO
3 OO0 8 ®OOCO
4 ®O®OG 9 ®GOOCO
5 @O0
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Explanations for common errors have been provided if applicable.

1.  State the value of M3, if [M] = [A] + [B]

2 1

A= 0 =3

5 2
A) -2
v B) 0
C) 1
D) 2

Common Errors
A: B32
C: B23
D: M23

2. Which of the following matrices is an example of a correct transition matrix?

A B
0 020
A T=2
B| 080 0
A B
0.70  0.20
o r="%
B| 030 0.80

B)

v D)

B

A
B

A B
0.60 0.40
0.80 0.30

A B

0.70  0.30
0.20 0.80

Common Errors

A: complements are not complete
B: only one row adding to 1

C: both rows not adding to 1
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Which of the following is the most liquid asset?

v A) $10000.00 in a chequing account
B) $10000.00 in stocks
C) $10000.00 in an RRSP

D) $10000.00 in a mutual fund

Imagine that you are standing at the corner of 5th Street and Gilmour Street. How many
ways can you get to the corner of 9th Street and Thornhill Street, if you travel on the streets

and can only go south or west?

X

Gilmour Street

z
L 2 X = a
= 2 5 =2 =
2, > 2 2 2,
5 W = = 5
[0} — (0] (0] [0}
o @ o o o
0]
e
Wardrop Street
~ a
= ey
=0 =0
@ @
= =
(0] (0]
o o

Dunsford Street

% Thornhill Street

A) 14

B) 16

Common Errors

v o 19 A: stopping at the corner of Nelson and Thornhill Street
B: a “2” at the corner of 7th Street and Thornhill Street
D: a “10” at the corner of 8th Street and Thornhill Street

D) 24
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5. In how many different ways can all 5 letters of the word “GEESE” be arranged?

v A)
B)
)

D)

20

40

60

120

Common Errors
5xXx4x3x2x1
3
S5x4x3x2x%x1

2
D: 5x4x3x2x1

B:

C:

6. Nicole’s z-score on an exam was 2.31. If the mean for the exam was 58% and the

standard deviation was 7%, what was Nicole’s percentage mark?

A)
B)
0

v D)

7. What is the minimum value of the following sinusoidal function?

A)

0

D)

41.83%

58.33%

61.03%

74.17%

24

36

48

y =12sin(8.37x) + 36

Common Errors
A: 231 x7+58

B: £+58
7

C: T + 58
231

Common Errors
A: a

C. d

D: a+d
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A town with a population of 4000 people has an annual growth rate of 3.2%. What will its
population be after 14 years?

A) 6024

B) 6217

Common Errors
C) 6416 A: after 13 years
C: after 15 years
D: multiplying by 1.32

D) 195027

George takes 500 mg of medication Monday morning. If his body eliminates 65% daily,
how much medication will remain in his system Friday morning if he does not take any
more medication?

A) 2.63

B) 7.50 Common Errors
A: 500 x (0.35)’

C) 89.25 "
C: 500 x (0.65)

Dy 49740 D: 500 — (0.65x4)

10
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Marking Keys and Scoring Rubrics
for Constructed-Response Questions

Please note that this Marking Guide contains authentic
screen captures taken from a TI-83 Plus graphing calculator.
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Learning Outcome: A2 Question Type: Restricted Response

Question No. 10 and Answer

10. Julie decides to plant three different kinds of tomato plants: Beefsteak, Roma, and
Tiny Tim. She wants to plant a different number of each kind in her garden and in
her greenhouse as shown below.

Total:
3 marks Garden Greenhouse
Beefsteak 18 24

A= Roma 24 30
Tiny Tim 12 30

Each Beefsteak plant will produce 40 tomatoes, each Roma plant will produce
50 tomatoes, and each Tiny Tim plant will produce 20 tomatoes.

a) Determine the number of tomatoes produced in her garden and in her greenhouse.
Show your work using matrix operations.

(2 marks)
Beefsteak Roma Tiny Tim
P=[ 40 50 20 ]
Garden Greenhouse
PxA=[ 2160 3060 ]

b) Julie wants to sell 60% of the tomatoes produced. Based on your answer in (a),
determine the number of tomatoes she can sell from her garden and the number of
tomatoes she can sell from her greenhouse.

(1 mark)

0.60 x [2160 3060] =[1296 1836]

She can sell 1296 tomatoes from her garden and 1836 tomatoes from her greenhouse.

Marker Note(s):
— Maximum 0.5 mark deduction per question if student forgets to use brackets on matrices.

Marking Key

O | / mark for appropriate work in (a)
® | | mark for correct answer in (a)
®© | 1 mark for correct answer in (b)
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Learning Outcome: A2 Question Type: Restricted Response with Explanation

Question No. 11 and Answer

11. Allan sketches the following diagram to represent the sites on his walking routes:

Total:
- / o \

Home Park

T~

Work

a) Create a direct route matrix R that represents the diagram above.

(1 mark)
Home School Park Work
Home|[ O 1 1 1
School 1 0 2 1
R =
Park 1 2 0 0
Work | 1 1 0 0

b) Determine the number of routes that Allan can take to go from the park to his
work passing through exactly one other site. Show your work using matrix

operations.
(2 marks)

Home School Park Work
Home 3 3 2 1
School 3 6 1 1

R =
Park| 2 I 5 @
Work 1 1 3 2

There are 3 routes.
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Question No. 11 continued

¢) Allan thinks that he should calculate R’ to determine the number of routes he
could take to go from the park to his work passing through at most two other sites.
Explain why Allan is wrong.

(1 mark)
Calculating R’ is used to find the number of routes passing through exactly
two other sites.
OR
He should have calculated R + R* + R’ to find the number of routes passing
through at most two other sites.
Marker Note(s):

— Maximum 0.5 mark deduction per question if student forgets to use brackets on matrices.

Marking Key

1 mark for correct matrix in (a)

1 mark for appropriate work in (b)

1 mark for correct answer in (b)

1 mark for correct explanation in (c)

CoO0e
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Exemplar 1

11. Allan sketches the following diagram to represent the sites on his walking routes:

Total:
4 marks / School \

Home Park

T~

Work

a) Create a direct route matrix R that represents the diagram above.

(1 mark)
Home School Park Work
Home[ © ‘ ) V]
School \ O ;Z \
R =
Park \ .2 O O
Work | | \ Y )
b) Determine the number of routes that Allan can take to go from the park to his work
passing through exactly one other site. Show your work using matrix operations.
(2 marks)

Ws ¢ S
-wf 241 54
sl Mg dd
4 53>6€?
wi_x* 3>

3 “‘b‘jS \’0 (jo ’(K:Ofv\ \\/\?- EOJ} 3YO.);DOVk 301\/\3
Ae‘l\‘(o\gf\ em\\\_) one_ Q\/\?_ Q1€ .

Q-
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Exemplar 1 continued

¢) Allan thinks that he should calculate R’ to determine the number of routes he could take
to go from the park to his work passing through at most two other sites. Explain why

Allan is wrong.
(1 mark)

3 marks:
©® — [ mark for correct matrix in (a)
® — | mark for correct answer in (b)
® — 1 mark for correct explanation in (c)

Applied Mathematics: Marking Guide (January 2012) 17



Learning Outcomes: C1, C4 Question Type: Restricted Response with Explanation

Question No. 12 and Answer

12. Claire invests $20 000.00 on her 25th birthday and plans to add $2000.00 to her
investment each year until her 40th birthday. The interest rate is 5.5% compounded
annually.

Total:
4 marks

a) What will be the value of Claire’s investment on her 40th birthday? Show your
work.

(2 marks)

PHT= 2080
« FU=E93EE, 25684
Fri=1

Cot=1
FMT:3g8 BEGIH

The value of her investment will be $89 466.86.

OR

Flokl Flokz Flots

aMin=a
S Byce—1a+1.A
SS+2EEE
uinMinaBL2ZER8E Y
R

winklina=

=

Value of the Investment
Year
®
0 20 000.00
23 100.00
2 26 370.50
15 89 466.86

The value of her investment will be $89 466.86.
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Question No. 12 continued

b) How much interest will her investment have earned by her 40th birthday?
(1 mark)

EIntcl. 150
J94e6. 33684

The total amount of interest earned will be $39 466.86.

OR

89 466.86 — [ 20 000 + (15 x 2000) | = $39 466.86

The total amount of interest earned will be $39 466.86.

¢) Claire’s friend suggests that she should have invested her money in the stock

market. Do you agree or disagree with her friend? Explain your answer.
(1 mark)

I disagree because stocks are a riskier investment and Claire could lose a lot of money.

OR

I agree because, over a long period of time, the rate of return on stocks could be greater

than 5.5%.

Other answers are possible.

Marking Key

1 mark for appropriate work in (a)

1 mark for correct answer in (a)

1 mark for correct answer in (b)

1 mark for appropriate explanation in (c)

oo0eQ
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Exemplar 1

12. Claire invests $20 000.00 on her 25th birthday and plans to add $2000.00 to her investment
each year until her 40th birthday. The interest rate is 5.5% compounded annually.

Total:
4 marks
a) What will be the value of Claire’s investment on her 40th birthday? Show your work.

N= 180 TN Gowed

I%:S-g

?V: ‘?_OQOO

M - 2000
[Fv =250 360 36{. 69
=T

e

b) How much interest will her investment have earned by her 40th birthday?

(2 marks)

(1 mark)
ZIn(, 180) 150 40 .00
c) Claire’s friend suggests that she should have invested her money in the stock market.
Do you agree or disagree with her friend? Explain your answer.
(1 mark)

I &m’f ao)re( ‘Oucwjl., o stock orkel is tha.ﬂs

C‘(\av\oym) avO ks ook eolable,

2 marks:
® — | mark for correct answer in (b)
® — 1 mark for appropriate explanation in (c)
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Exemplar 2

12. Claire invests $20 000.00 on her 25th birthday and plans to add $2000.00 to her investment

each year until her 40th birthday.

Total:
4 marks

The interest rate is 5.5% compounded annually.

a) What will be the value of Claire’s investment on her 40th birthday? Show your work.

(2 marks) x.085

oo QS s OO Voo 2 =2 w000 awo 3q - 4900 xdoog  dbuo

e AL sovcen + A000
1392 37 = ayaon +aeo

1M30 g =260 + 3000

\SWe 3 q =34000 43000
‘650 2 30ap + 0

1760 2)332000 42000

108 33 Fcoo+rw HO® S0o000 AP5o
90 D 3 oo 43000

33 —SS ':qumo+30:!0 5‘) ﬁ

230 2L = Ueeo +a000 3€eo$ (nlares)

aS3c B TMbooo y Do

b) How much interest will her investment have earned by her 40th birthday?

(1 mark)

Her inegimeny earned 20 4o ere o

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

c) Claire’s friend suggests that she should have invested her money in the stock market.
Do you agree or disagree with her friend? Explain your answer.

(1 mark)

1 d‘eag(eca crave Mas WSy, e (g ge%:r)g

559 comgunded WL@\\{ o waMer wos)
300 e Mee amonk o Maney She Vas,

\re \r\breﬁk

oo M Wah. ok stodks

Nov o donk  \nge & Yeele Girg Yo 90 v
l'e dOL«)(\)fD \faﬂ' bgc;\rg ‘o wmuck of a gk,
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Learning Outcomes: C1, C2 Question Type: Restricted Response

Question No. 13 and Answer

13. Sylvie and Roland want to purchase a new house and can afford to make monthly
payments of $1000.00. They go to the bank and obtain a mortgage for $195 000.00
compounded semi-annually and amortized over 25 years.

Total:
4 marks

a) What is the interest rate (to 2 decimal places) of the mortgage? Show your work.

(2 marks)

CoY=2
FHMT:|32 BEGIM

The interest rate is 3.75%.

b) Sylvie and Roland wonder if it would be wise to find a less expensive house to
reduce the amortization period to 20 years. Assuming that only the amortization
period changes, what would be the maximum mortgage they could afford? Show
your work.

(2 marks)

4
(=3, 734943537
169823, 1486
=-1060

PMT: Iﬂil! BEGIHM

Their maximum affordable mortgage is $169 023.14.

Marking Key

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

CoO0eQ
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Exemplar 1

13. Sylvie and Roland want to purchase a new house and can afford to make monthly payments
of $1000.00. They go to the bank and obtain a mortgage for $195 000.00 compounded
semi-annually and amortized over 25 years.

Total:
4 marks

a) What is the interest rate (to 2 decimal places) of the mortgage? Show your work.

(2 marks)
USe TV M A5x13 =300

N=300
1Y X Solwe Sfor I%
PV=\35 000
eMT= -loo0
Fv=0
P/Y:\1
C,\{: \p?
epMT:[END)

1’/ =3,73589

3. 737

b) Sylvie and Roland wonder if it would be wise to find a less expensive house to reduce
the amortization period to 20 years. Assuming that only the amortization period
changes, what would be the maximum mortgage they could afford? Show your work.

(2 marks)
USe TV 12 % 30= 240

‘E‘;z\;?ﬂasq So\lve for PV

=7 py/= ~\6 A033. 106
¢MT=10 00
V=0 ($lga0an.it
ely=12

3 marks:
C/ Y= 2 ® — | mark for correct answer in (a)
P MT -y ©® — 1 mark for appropriate work in (b)
® — | mark for correct answer in (b)
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Learning Outcomes: D2, D3 Question Type: Restricted Response

Question No. 14 and Answer

14. A student orders lunch at the school cafeteria. She must choose one of the four main
courses (vegetables, chicken, beef, or pork) and one of the three desserts (cake, fruit,
or ice cream).

Total:
2 marks

a) Create a sample space to indicate all of the possibilities for lunch.

(1 mark)
sample space:
e (vegetables, cake)
¢
fruit (vegetables, fruit)
Icg o
e
m (vegetables, ice cream)
X (chicken, cake)
¢
fruit (chicken, fruit)
Icg o
“am (chicken, ice cream)
ke (beef, cake)
fruit (beef, fruit)
T
m (beef, ice cream)
ke (pork, cake)
fruit .
(pork, fruit)
Ice o
e
“m (pork, ice cream)
b) What is the probability that she will not order beef as a main course and will
order cake or fruit for dessert?
(1 mark)

P(not beef and cake or fruit) = % or %
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Question No. 14 continued

Marker Note(s):
— Maximum 0.5 mark deduction per question if student does not include the final outcomes
when asked for sample spaces.

Marking Key

© | [ mark for correct sample space in (a)
® | | mark for correct answer in (b)
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Learning Outcome: D4 Question Type: Restricted Response with Explanation

Question No. 15 and Answer

15. A survey of 65 students shows that:

Total:
4 marks e 45 are enrolled in a Chemistry course
e 25 are enrolled in a Physics course

e 20 are enrolled in both a Chemistry and a Physics course

a) How many students are enrolled in only a Chemistry course?

(1 mark)
25 students are enrolled in only a chemistry course

b) If a student is selected at random, what is the probability that the student is
enrolled in a Chemistry or a Physics course? Show your work.
(2 marks)

Chemistry Physics

1
P(Chemistry or Physics) = % or % or 0.769 2 or 76.92%

¢) Explain why these events are not mutually exclusive.
(1 mark)
They are not mutually exclusive because it’s possible
for the student to be enrolled in both courses.

Marking Key

1 mark for correct answer in (a)

1 mark for appropriate work in (b)

1 mark for correct answer in (b)

1 mark for appropriate explanation in (c)

CoO0e
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Exemplar 1

15. A survey of 65 students shows that:

Total: ) .
4 marks e 45 are enrolled in a Chemistry course
e 25 are enrolled in a Physics course

e 20 are enrolled in both a Chemistry and a Physics course

a) How many students are enrolled in only a Chemistry course?

(1 mark)
+he e Aate L—}E Slcuden‘l's oY\lj Ta) chemé#ry
b) If a student is selected at random, what is the probability that the student is enrolled
in a Chemistry or a Physics course? Show your work.
(2 marks)

'/;{67 Q _‘,)%rf/ S A 77%
i
:72
R
/’6/
_ b

-

O
Z
re

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

¢) Explain why these events are not mutually exclusive.
(1 mark)

ﬂ‘e,) ore  not W‘\u‘)'uva“\y eXe\uE/'V@ becouse
they are j’usﬁc Ricking on one gTef
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Exemplar 2

15.

(1 mark)

(2 marks)

(1 mark)

A survey of 65 students shows that:

Total: ) .
4 marks e 45 are enrolled in a Chemistry course
e 25 are enrolled in a Physics course

e 20 are enrolled in both a Chemistry and a Physics course

a) How many students are enrolled in only a Chemistry course?

35 stodents ose anly
ewolled ‘in chervistry,

b) If a student is selected at random, what is the probability that the student is enrolled
in a Chemistry or a Physics course? Show your work.

\¢

p(Aor®) = PA) +P(B) - PLA+B)
Aechen  P(Aor®) = @S+ 5 A0

= P
B = Physkes P(Aor B) = 10 proba\jx\i)v\j would be 10
Kids Enro\\(’A n p‘\qsks orC\'\em,

2 marks:
® — [ mark for correct answer in (a)
® — 1 mark for appropriate explanation in (c)

¢) Explain why these events are not mutually exclusive.

Becave \Je'ms \ou can be in bol&\ LQUISES,
o don't have 4o choose st one

28
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Learning Outcomes: E1, E3 Question Type: Restricted Response

Question No. 16 and Answer

16. The data below represents the ages (in years) of 20 trees in an area of natural
vegetation.

Total:
3 marks 15 17 18 19 19 22 24 25 26 27
43

28 28 29 32 34 35 37 38 42

a) Determine the population standard deviation for this data (to 2 decimal places).

(1 mark)
o=28.13
b) Determine if this data represents a normal distribution. State 2 reasons to support
your answer. Show your work using statistics.
(2 marks)

i =27.90

71N

DAL

11.64 1977 2790 36.03 44.16

—lo to lo 1 or 55% of the numbers fall in this range

is fi 19.77 to 36.03
range is from Y (normal is 68%)

20

—20 to 20 — or 100% of the numbers fall in this range

range is from 11.64 to 44.16 )
(normal is 95%)

This does not represent a normal distribution since it does not follow the 68-95-99 rule.

Marking Key

O | / mark for correct standard deviation in (a)
® | | mark for first reason with support in (b)
®© | 1 mark for second reason with support in (b)
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Learning Outcomes: E1, E3 Question Type: Restricted Response with Explanation

Question No. 17 and Answer

17. A survey of 1600 randomly selected Canadians showed that 74% of them have
cellphones.

Total:
5 marks

a) Calculate the mean and standard deviation for the number of Canadians who
have cellphones.

(2 marks)
H =np O =N"pq
=1600 x 0.74 = \/1600 %X 0.74 %X 0.26
=1184 =17.55

b) Determine the 90% confidence interval for the Canadians who have cellphones.
Show your work using statistics.

(2 marks)
1-ProrZInt 1-ProrZInt.
xillgd L.T2196, . 7SEE )
n: 1666 E=.7rd
C—Lewel:9AE n=1cEEH
Calculate
The percentage of Canadians is between 72.2% and 75.8%.
OR

0.721 96 x 1600 = 1155.14
0.758 04 x 1600 = 1212.86

The number of Canadians is between 1156 and 1212.
¢) Explain what the confidence interval represents in this situation.
(1 mark)
90% of the time, 1155 to 1212 Canadians out of every 1600 have cellphones.

OR

90% of the time, between 72.2% and 75.8% of 1600 Canadians have cellphones.
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Question No. 17 continued

Marker Note(s):
— The number of Canadians may be rounded up, rounded down, or left in decimal form.

Marking Key

1 mark for correct mean in (a)

1 mark for correct standard deviation in (a)
1 mark for appropriate work in (b)

1 mark for correct answer in (b)

1 mark for correct explanation in (c)

20000
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Exemplar 1

17. A survey of 1600 randomly selected Canadians showed that 74% of them have cellphones.

Total:
5 marks

a) Calculate the mean and standard deviation for the number of Canadians who have
cellphones.

(2 marks)

A=z [boOoRIY = (IgY
6= (1400 % M X (|- T4 = 1755

b) Determine the 90% confidence interval for the Canadians who have cellphones. Show
your work using statistics.

(2 marks) 19;‘ ( .03'7&\ 3 .GSQ?Q>
9 V\
c ..X :.0\46&3
ot < =11 ?r\= 1600

Clelz 90 s\ = co-18 %

(LOOx 0549895 87.82 /o

¢) Explain what the confidence interval represents in this situation.

e Can be COhF\‘c,}\Mlc
ek poettn 4ba to 1405
C‘Ohaafaws OU\( 0{’ %OO Cohac}d‘avxs

hove 0@“ ?L‘OM >

(1 mark)

2 marks:
©® — [ mark for correct mean in (a)
® — | mark for correct standard deviation in (a)
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Exemplar 2

17. A survey of 1600 randomly selected Canadians showed that 74% of them have cellphones.

Total:
5 marks

a) Calculate the mean and standard deviation for the number of Canadians who have

cellphones.
(2 marks) 4 marks:
SJA =\ e ® — 1 mark for correct mean in (a)
AA = \COD » Q.74 ® — | mark for appropriate work in (b)
AA = (LR4 ® — 1 mark for correct answer in (b)
- ® — [ mark for correct explanation in (c)
O ={naxexC \ ‘a
O"—~J\\%wxo.7%><(\—o.’l*-% Mz\\%w
=\S. 04
o =\%0 o =\S .00

b) Determine the 90% confidence interval for the Canadians who have cellphones. Show
your work using statistics.

2 k.
(2 marks) (-~ @ropztf\‘\‘

(0.12\96, © . 1SROWD
INSS ARG

- D T2LRE6 X\OS =
% \\B4 O .1cf0W x\6eoo = L2\ .6
1\ 600
C~\evel RO

A% of tre Mme I a VmileQ
S*"*“&( we caan be CQA\-C\\A-Q{\‘e
ok wekween \L\D and \SS

MQA‘\MS \v\u/e/ cel\ p\‘\O“QS:
Our o \LOO

c) Explain what the confidence interval represents in this situation.
(1 mark)

-T\'\‘\% COf\Ct\AQN\CQ Q(\\'QS\/Q& VQ@—(‘&S@X\‘LS
'HAC/ Yo e ok datra e owrmo -
o Cox\aélms Wi ce\\ \?\,\ov\es (“"‘Sj .

a- 90 0/0 rornce ok weing uJ\“rdh )
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Learning Outcomes: G1, G2, G3 Question Type: Open Response

Question No. 18 and Answer

18. The water levels (in metres above sea level) for one year at Cedar Lake are shown in

Total:
5 marks

the table below.
Water Level

Month (metres above sea level)
January 838.9
February 836.2
March 833.0
April 833.6
May 836.0
June 838.4
July 840.2
August 841.3
September 842.1
October 841.2
November 841.2
December 838.4

a) Assuming January is month 1, determine the sinusoidal equation that models this

data using technology. Explain how you arrived at your answer.

(2 marks)
y = 4.21sin(0.57x + 2.65) + 838.40
I entered the data into L1 and L2 and
used SinReg to find the equation.
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Question No. 18 continued

b) The following sinusoidal equation represents the historic average water levels
during the same months at Cedar Lake:

» = 2.68sin(0.54x + 2.76) + 838

Draw a clearly labelled graph to represent the historic average water levels for
Cedar Lake for one year. Indicate the maximum and minimum values to
2 decimal places.

(2 marks)
41 (9.43, 840.68)
;>j 840
S
o 839
>
2
5 838
=
(0]
E 837
(0]
%
g 836
<
g 8330 (3162, 835.32)
/ 62, 835.
o 1 2 3 4 5 6 7 8 9 10 11 12
Month
maximum value = 840.68
minimum value = 835.32

¢) Scientists predict that climate change will have an impact on the water levels at
Cedar Lake. Describe one possible change in climate and its effect on one of the
values in the sinusoidal equation in (b).
(1 mark)
e The average precipitation might decrease, which would cause a decrease in the
d value.

e There might be a wetter summer with a drier winter, which would cause an increase

in the a value.

Other answers are possible.

Applied Mathematics: Marking Guide (January 2012)
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Question No. 18 continued

Scoring Rubric

General Performance Indicators

Level 1—limited understanding

1 mark 2 marks
weak attempt: inappropriate strategy reasonable attempt: appropriate strategy with
or no strategy major errors or omissions
1 criterion correct 2 criteria correct

Level 2—good understanding

3 marks 4 marks
reasonable strategy, minor errors sound strategy, mostly complete,
and/or omissions minor errors
3 criteria correct 4 criteria correct

Level 3—exceptional understanding

5 marks
complete and correct
5 criteria correct

Marker Note(s):
— Maximum 0.5 mark deduction per question if student forgets to include or incorrectly places
“y=",“sin”, or “x” when asked for equations.

— Maximum 0.5 mark deduction per question if student does not draw a clearly labelled graph.
A clearly labelled graph will include labels with units on both axes, an indication of scales
on both axes, and an appropriate shape.

Marking Key

1 mark for correct sinusoidal equation in (a)

1 mark for correct explanation in (a)

1 mark for appropriate shape and period of graph for one year in (b)

1 mark for correct maximum and minimum values in (b)

1 mark for correct change in value based on description of climate change in (c)

O0O00Q
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Exemplar 1

18. The water levels (in metres above sea level) for one year at Cedar Lake are shown in the

table below.
Water Level
5 marks Month (metres above sea level)
January 838.9
February 836.2
March 833.0
April 833.6
May 836.0
June 838.4
July 840.2
August 841.3
September 842.1
October 841.2
November 841.2
December 838.4

a) Assuming January is month 1, determine the sinusoidal equation that models this data
using technology. Explain how you arrived at your answer.

(2 marks) S ,\Ves
Toved my \/-;tik.f:ivxO::X'*‘:B‘*é
Ca!cv)abrg Lot O=4.205177¢ ¢
My 4in PeAAPE 50 b = 0+:57000 35413
S;una-}ians_ C = 'L.c.¢%’5€£ 79

d=€3¢ o 994 709

y =4 2sinl0857% 42,08 + Q3410

3.5 marks:
® — | mark for correct sinusoidal equation in (a)
® — | mark for correct explanation in (a)
® — | mark for appropriate shape and period of graph for one year in (b)
® — 1 mark for correct maximum and minimum values in (b)
— deduction of 0.5 marks for not drawing a clearly labelled graph

Note: No mark deduction for trivial error in (a) (d value).
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Exemplar 1 continued

b) The following sinusoidal equation represents the historic average water levels during
the same months at Cedar Lake:

y = 2.68sin(0.54x + 2.76) + 838

Draw a clearly labelled graph to represent the historic average water levels for
Cedar Lake for one year. Indicate the maximum and minimum values to 2 decimal
places.

y 10

(2 marks)

o0, 959.50)

' >
Y&ex0 wmonth X115
maximum value = g(/o‘ QQ m

minimum value = ? 3 6 . DZm

¢) Scientists predict that climate change will have an impact on the water levels at
Cedar Lake. Describe one possible change in climate and its effect on one of the values
in the sinusoidal equation in (b).
(1 mark)

Rain woovld ineveage seo lepel
s,
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Exemplar 2

18. The water levels (in metres above sea level) for one year at Cedar Lake are shown in the
table below.

Water Level

5 marks Month (metres above sea level)
January 838.9
February 836.2
March 833.0
April 833.6
May 836.0
June 838.4
July 840.2
August 841.3
September 842.1
October 841.2
November 841.2
December 838.4

a) Assuming January is month 1, determine the sinusoidal equation that models this data
using technology. Explain how you arrived at your answer.

(2 marks) ) _ P
D mex *min A7 makzmn 5%
2 - 12
: @42.0)+(833} ——3_"“" ar<
2 * oAl F.52
= 1675 2
T’ - 4.53

Yy

837,55 y: ﬂ',SSS;’n (,ng)+ 837.55

3 marks:
® — | mark for correct explanation in (a)
® — 1 mark for correct maximum and minimum values in (b)
©® — | mark for correct change in value based on description of climate change in (c)
Note(s): The mark was awarded in (a) since the a, b, and d values are correct
(Pre-Calculus method).

No mark deduction for trivial error in (b).

40 Applied Mathematics: Marking Guide (January 2012)



Exemplar 2 continued

b) The following sinusoidal equation represents the historic average water levels during
the same months at Cedar Lake:

» = 2.68sin(0.54x + 2.76) + 838

Draw a clearly labelled graph to represent the historic average water levels for
Cedar Lake for one year. Indicate the maximum and minimum values to 2 decimal

places.
(2 marks)

puo.68 _

g40.6 8

maximum value =

minimum value = g 3“’- 22

c) Scientists predict that climate change will have an impact on the water levels at
Cedar Lake. Describe one possible change in climate and its effect on one of the values
in the sinusoidal equation in (b).

Ge715 reull7 Lo*l““"}er evaf°r4+es /ov)er,‘,,s }Le

Qv&re_ge wq‘;'?k Le,’SLJ' chhjl‘hj ".LQ O{ v'q/t./&_

(1 mark)
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Learning Outcomes: G1, G3 Question Type: Restricted Response

Question No. 19 and Answer

19. A stone gets stuck in the tire of a tractor plowing a field. The following sinusoidal
equation models the height of the stone as the tire turns:

Total:
3 marks y= 70sin(1.4x + 4.71) + 70

where y represents the height of the stone with respect to the ground (in cm)
and x represents the time (in seconds).

a) How long does it take for the tire to make one complete rotation?
(1 mark)

) 2
eriod = —
P b

_6.28
1.4
= 4.49 seconds

b) For how many seconds (to 2 decimal places) is the stone at least 120 cm above the
ground during the first rotation of the tire? Show your work.

(2 marks)
/\((2\.80, 120)
120
1169, 1200 S
time = 2.80 — 1.69
=1.11 seconds
Marking Key
O | / mark for correct answer in (a)
® | | mark for appropriate work in (b)
® | 1 mark for correct answer in (b)
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Exemplar 1

19. A stone gets stuck in the tire of a tractor plowing a field. The following sinusoidal equation
models the height of the stone as the tire turns:

Total:
3 marks y= 7OSin(1.4x + 4.71) + 70

where y represents the height of the stone with respect to the ground (in cm)
and x represents the time (in seconds).

a) How long does it take for the tire to make one complete rotation?

(1 mark)
I Second
b) For how many seconds (to 2 decimal places) is the stone at least 120 cm above the
ground during the first rotation of the tire? Show your work.
(2 marks)

R.gl- ,’7 - ]' HS@COI\&

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

19. A stone gets stuck in the tire of a tractor plowing a field. The following sinusoidal equation
models the height of the stone as the tire turns:

Total:
3 marks y= 70sin(l.4x + 4.71) + 70

where y represents the height of the stone with respect to the ground (in cm)
and x represents the time (in seconds).

a) How long does it take for the tire to make one complete rotation?

(1 mark)
P=2L =27 = 4, ‘71?5
b )4
b) For how many seconds (to 2 decimal places) is the stone at least 120 cm above the
ground during the first rotation of the tire? Show your work.
(2 marks)

From apaph: |2 4 235
g.4§‘\.4= .05 ¢

2 marks:
©® — [ mark for correct answer in (a)
® — | mark for correct answer in (b)
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Exemplar 2 continued

I alalm] A4l g

(seconds)

Stone in Tractor Tire

#19.

113.2)

3

.8

45

[=]
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& +
T —_—
128
EERA| <
+
=
T«M
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H = — i
g
[=}
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Learning Outcome: H1 Question Type: Restricted Response with Explanation

Question No. 20 and Answer

20. Charles decides to start an ostrich farm with a population of 200 ostriches. The
expected annual birth rate is 5%. Charles will purchase 50 additional ostriches each
year.

Total:
4 marks

a) If he sells 40% of the ostriches each year, how many ostriches will there be in the
herd after 5 years? Show your work.

(2 marks)
There will be 149 ostriches in the herd after 5 years.

b) Charles must always keep a minimum of 76 ostriches on the farm. Will his plan
maintain this level in the long term? Show your work to support your answer.

(2 marks)
Answer 1 Answer 2 Answer 3 Answer 4
Year u(n-1)*0.65+50 | (u(n-1)*1.05+50)*0.6 | u(n-1)*1.05*0.6+50 | (u(n-1)+50)*0.65
0 200 200 200 200
1 180 156 176 162.5
2 167 128.28 160.88 138.13
3 158.55 110.82 151.35 122.28
4 153.06 99.81 145.35 111.98
a) 5 149.49 92.88 141.57 105.29
b) [stabilizes at: 142.86 81.08 135.14 92.86
The population of ostriches stabilizes at 143, so his plan will maintain this level in the
long term.
Other answers are possible.
Marking Key
© | [ mark for appropriate work in (a)
@® | [/ mark for correct answer in (a)
® | / mark for correct answer in (b)
@ | 7 mark for appropriate work to support answer in (b)
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Exemplar 1

20. Charles decides to start an ostrich farm with a population of 200 ostriches. The expected
annual birth rate is 5%. Charles will purchase 50 additional ostriches each year.

Total:
4 marks
a) If he sells 40% of the ostriches each year, how many ostriches will there be in the herd

after 5 years? Show your work.

(2 marks)
200 x 0.35 +50 00
/30 x0.35 +50  ,a0
9ax%0.35 +50 9L

£2.2 x0.35+50 €A.4
7817 sotiichew
b) Charles must always keep a minimum of 76 ostriches on the farm. Will his plan
maintain this level in the long term? Show your work to support your answer.
(2 marks)

W%}Jﬂ

2 marks:

©® — 1 mark for correct answer in (b)
® — | mark for appropriate work to support answer in (b)

47

Applied Mathematics: Marking Guide (January 2012)



Exemplar 2

20. Charles decides to start an ostrich farm with a population of 200 ostriches. The expected
annual birth rate is 5%. Charles will purchase 50 additional ostriches each year.

Total min = 0

otal:

4 marks .C\Su(v.\—\3+5°
MM in: 2p0

a) If he sells 40% of the ostriches each year, how many ostriches will there be in the herd
after 5 years? Show your work.
(2 marks) aMin O

(1.o5uln-)*S0)%. 6
w( V\M"'h = %9’00}

Mr F

———

() K00
\ 156
2 1 129
31 I
00

S| 89

b) Charles must always keep a minimum of 76 ostriches on the farm. Will his plan
maintain this level in the long term? Show your work to support your answer.

(2 marks)
25,
H«Q\—E‘( \\QD( él?, \\¥ 5\"0\15 5‘\'€q,i<.1 q+
Q108 or B2 lead. He Ve wel
above Mo Vo ke must Kep.

3 marks:
©® — [ mark for appropriate work in (a)
® — 1 mark for correct answer in (b)
® — | mark for appropriate work to support answer in (b)
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Learning Outcomes: H2, H3 Question Type: Restricted Response

Question No. 21 and Answer

21. a) Use the original square below to create a fractal given the following steps:

Total:
3 marks 1. Draw a diagonal line from the lower left corner to the upper right corner of the
original square.

2. From the midpoint of the diagonal line, draw a horizontal line to the right side
of the original square and a vertical line to the bottom of the original square, in
order to create a new square.

3. Repeat steps 1 and 2 two more times with each new square.

(2 marks)
8 cm
Original
b) Determine the perimeter of the last square that was drawn.

(1 mark)

perimeter = 4(1)

=4 cm
Marking Key

© | [ mark for 3 correct diagonals in (a)
® | [ mark for 3 correct squares in (a)
®© | / mark for correct answer in (b)
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Exemplar 1

21. a) Use the original square below to create a fractal given the following steps:

Total:
3 marks 1. Draw a diagonal line from the lower left corner to the upper right corner of the
original square.

2. From the midpoint of the diagonal line, draw a horizontal line to the right side of
the original square and a vertical line to the bottom of the original square, in order
to create a new square.

3. Repeat steps 1 and 2 two more times with each new square.

(2 marks)

»l
7l

valy

Original

b) Determine the perimeter of the last square that was drawn.
(1 mark)

VAL (A) T S.69 cen

1 mark:
® — | mark for 3 correct squares in (a)

Note: Deduction of 1 mark in (a) because
of consistent directional error.
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Exemplar 2

21. a) Use the original square below to create a fractal given the following steps:

original square.

Total:
3 n(iaiks 1. Draw a diagonal line from the lower left corner to the upper right corner of the

2. From the midpoint of the diagonal line, draw a horizontal line to the right side of
the original square and a vertical line to the bottom of the original square, in order

to create a new square.

3. Repeat steps 1 and 2 two more times with each new square.

(2 marks)

/

AN
N

1
b

Original

b) Determine the perimeter of the last square that was drawn.

(1 mark)

H,4 cm s Yhe Pecinegterof Yoe Yast

Ou? Scbum.

2 marks:

® — | mark for 3 correct squares in (a)
©® — 1 mark for correct answer in (b)
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Marking Keys and Scoring Rubrics
for the Inquiry Task
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Learning Outcomes: F1, F2, F3

Question Type: Open Response

Inquiry Task Question No. 1 and Answer

DESIGN AND MEASUREMENT

1.

(3 marks)

You have been asked to design the layout for a new community fitness centre. The
centre measures 36 feet by 40 feet and must meet the following specifications:

Total:
10 marks

Co

The women’s washroom, with change room, must have an area between

150 ft.* and 200 ft.”

The men’s washroom, with change room, must have an area between

120 ft.> and 170 ft.”

The hot tub room must measure 8 ft. by 12 ft.

The mechanical room must have an area between 50 ft.” and 100 ft.?

The rest of the centre must be an open space reserved for equipment and for
clients to move around.

Each room must have a door that is 36 in. wide and 80 in. high.

The entrance to the fitness centre must have a double door that is 60 in. wide
and 80 in. high.

mplete a scale diagram of the centre. Draw all the walls with a solid line and

indicate the location of all the doors. When considering distances and areas, ignore
the thickness of the walls. Label each room and indicate the dimensions.

Scale: 1 square = 2 feet

al

36

¢ 40 ft. |
mechanical hot tub men’s women’s
room room washroom washroom
(12ft. x 6f) (12 ft. x 8 ft.) (12/ft. x 12 ft) (12 ft. x 14 ft.)
A= Y Y
ft.
LP SR BP
BP
LP
T EB EB ET ET SB SB
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Question No. 1 continued

Other answers are possible.

Mark(s):

O — | mark for correct scale diagram including all rooms
® — | mark for indicating the location of all doors and labelling each room
® — | mark for meeting the required specifications for the area of each room

b) You have also been asked to install equipment in the open space, allowing a
certain amount of space for each piece of equipment to be used safely. You can
spend between $12 000.00 and $16 000.00, not including taxes, and must have at
least one of each of the pieces indicated in the chart below.

Complete the last column of the chart. Indicate where each piece of equipment will

be located on your diagram in (a). Use the labels provided and draw lines around

each piece to indicate the area of safe use. Determine the total cost of the

equipment, not including taxes.

(2 marks)
. Cost Area of .
Equipment Label (not including taxes) Safe Use Quantity

Bench press BP $850.00 8 ft. x 8 ft. 2
Leg press LP $650.00 8 ft. x 8 ft. 2
Squat rack SR $550.00 8 ft. x 8 ft. 1
Treadmill T $1550.00 8 ft. x 6 ft. 1
Exercise bench EB $550.00 6 ft. x 4 ft. 2
Elliptical trainer ET $1450.00 6 ft. x 4 ft. 2
Stationary bicycle SB $1575.00 6 ft. x 4 ft. 2

Bench press: 2 x $850.00 = $1700.00

Leg press: 2 x $650.00 = $1300.00

Squat rack: 1 x $550.00 =  $550.00

Treadmill: 1 x $1550.00 = $1550.00

Exercise bench: 2 x $550.00 = $1100.00

Elliptical trainer: 2 x $1450.00 = $2900.00

Stationary bicycle: 2 x $1575.00 = $3150.00

$12 250.00

Other answers are possible.

Mark(s):

® — | mark for indicating where each piece of equipment is located on the diagram

in (a) with lines drawn indicating the area of safe use for each piece

® — [ mark for having at least one of each of the pieces of equipment and having a
correct total cost between $12 000.00 and $16 000.00, not including taxes
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Question No. 1 continued

¢) The walls surrounding the open space reserved for the equipment are 10 feet high
and must be painted. The doors do not need to be painted. You will need one coat

of primer and two coats of paint. How many cans of each will be needed if one can

of primer covers 300 ft.” and one can of paint covers 400 ft.2?
(3 marks)

area to be painted:

10(24 +40 + 24 + 40) - [4(6% X 3) + 1(6% X SH

=10(128) - [4(20) + 333]

=1166.67 ft.?
primer: paint:
1166.67 ft.” 1166.67 x 2 coats = 2333.34 ft.

= 3.89 cans or 4 cans

300 ft.>/can 2333.34 ft.°

—————=5.83 cans or 6 cans
400 ft.”/can

Other answers are possible.

Marker Note(s):

— Maximum 0.5 mark deduction per question if student rounds to whole units too
soon.

Mark(s):
® — [ mark for correct area of walls (with doors)
@ — | mark for correct area to be painted (without doors)
® — | mark for correct number of cans of primer and paint
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Question No. 1 continued

d) The dimensions for the hot tub are indicated on the diagram below. Determine the

volume of water necessary to fill the hot tub to 0.5 feet from the top. Show your
work. (Diagram is not drawn to scale.)

(2 marks)
5 7 ft. N
ry A 9 I 0.5 ft.
A A

4.5 ft.

2 ft.

volume, . = 7r’h volume,,, = 7r’h
= 7(2) (2) = 7(3.5) (2)
=25.13 ft’ =76.97 ft’

total volume = 25.13 + 76.97 = 102.10 ft.}

Mark(s):
© — | mark for appropriate work
® — [ mark for correct answer
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Question No. 1 continued

Scoring Rubric

General Performance Indicators

Level 1—limited understanding

2 marks 3 marks
1 mark
. . reasonable attempt: reasonable attempt:
weak attempt: inappropriate . . . .
inappropriate strategy, inappropriate strategy but
strategy or no strategy . . .
. major errors or omissions carried through correctly
1 criterion correct - o
2 criteria correct 3 criteria correct

Level 2—good understanding

4 marks 5 marks 6 marks 7 marks
sound strategy with sound strategy with mostly complete with almost complete and
major errors minor errors some omissions correct, major errors
4 criteria correct 5 criteria correct 6 criteria correct 7 criteria correct

Level 3—exceptional understanding

8 marks
. 9 marks 10 marks
complete, two minor errors, .
trivial errors complete, one minor error complete and correct
L 9 criteria correct 10 criteria correct
8 criteria correct

Marker Note(s):
— Maximum 0.5 mark deduction per question if student rounds to whole units too soon in (c).

Marking Key

1 mark for correct scale diagram including all rooms
a) | I mark for indicating the location of all doors and labelling each room
1 mark for meeting the required specifications for the area of each room

1 mark for indicating where each piece of equipment is located on the diagram in (a)
with lines drawn indicating the area of safe use for each piece

1 mark for having at least one of each of the pieces of equipment and having a
correct total cost between $12 000.00 and $16 000.00, not including taxes

® ©0|0o00C

b)

1 mark for correct area of walls (with doors)
c) | I mark for correct area to be painted (without doors)
1 mark for correct number of cans of primer and paint

1 mark for appropriate work
1 mark for correct answer

d)

800|000
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Exemplar 1

DESIGN AND MEASUREMENT

I.  You have been asked to design the layout for a new community fitness centre. The centre
measures 36 feet by 40 feet and must meet the following specifications:

Total:
10 marks

The women’s washroom, with change room, must have an area between
150 ft.> and 200 ft.”
e The men’s washroom, with change room, must have an area between
120 ft.”> and 170 ft.”
e The hot tub room must measure 8 ft. by 12 ft.
e The mechanical room must have an area between 50 ft.> and 100 ft.?
e The rest of the centre must be an open space reserved for equipment and for clients
to move around.
e FEach room must have a door that is 36 in. wide and 80 in. high.

e The entrance to the fitness centre must have a double door that is 60 in. wide and
80 in. high.

Complete a scale diagram of the centre. Draw all the walls with a solid line and indicate
the location of all the doors. When considering distances and areas, ignore the thickness
of the walls. Label each room and indicate the dimensions.

(3 marks)
Scale: 1 square =2 feet
¢ 40 ft. >
(Jomens ot Mens
Loashroom sz 5 &  washroom
\&S ’ 1014- S N
- —— r
139 3 el ‘ SB
Y f——)
I EB |SB
wn| B L LP SR
3 — -
g/\/leohf
T 5B |ETVET [ Room
A4 E 4 1
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Exemplar 1 continued

b) You have also been asked to install equipment in the open space, allowing a certain
amount of space for each piece of equipment to be used safely. You can spend between
$12 000.00 and $16 000.00, not including taxes, and must have at least one of each of
the pieces indicated in the chart below.

Complete the last column of the chart. Indicate where each piece of equipment will be
located on your diagram in (a). Use the labels provided and draw lines around each
piece to indicate the area of safe use. Determine the total cost of the equipment,

not including taxes.

(2 marks)
Equipment Label (not incli?i?rtlg taxes) Sltll;zansi Quantity
Bench press BP $850.00 8 ft. x 8 ft. |
Leg press LP $650.00 8 ft. x 8 ft. |
Squat rack SR $550.00 8 ft. x 8 ft. J
Treadmill T $1550.00 8 ft. x 6 ft. 2
Exercise bench EB $550.00 6 ft. x 4 ft. |
Elliptical trainer ET $1450.00 6 ft. x 4 ft. X
Stationary bicycle SB $1575.00 6 ft. x 4 ft. 3

RS0+ £SO1SSO+ 3(ISSO)WSSO + 3(1US0)+2(IS75) =

#12335S
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Exemplar 1 continued

¢) The walls surrounding the open space reserved for the equipment are 10 feet high and
must be painted. The doors do not need to be painted. You will need one coat of primer
and two coats of paint. How many cans of each will be needed if one can of primer
covers 300 ft. and one can of paint covers 400 ft.>?
(3 marks)

Opors= q(g),tg = |7 ¢t ,qo‘t pa;néed

> 790

£ XIO
e 2 Q00
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Exemplar 1 continued

d) The dimensions for the hot tub are indicated on the diagram below. Determine the
volume of water necessary to fill the hot tub to 0.5 feet from the top. Show your work.
(Diagram is not drawn to scale.)
(2 marks) 7 ft.

€ »!
N 4

451, / \

[P
A

")v ’ —
el L5
" x=%8- 5 %2 LAC e o=
7L T 133
x="7

g’&SL
77135~

7.5 marks:

1 mark for correct scale diagram including all rooms
a) | 1 mark for indicating the location of all doors and labelling each room
1 mark for meeting the required specifications for the area of each room

1 mark for indicating where each piece of equipment is located on the diagram in (a)
with lines drawn indicating the area of safe use for each piece

1 mark for having at least one of each of the pieces of equipment and having a correct
total cost between $12 000.00 and $16 000.00, not including taxes

O O|®o0e

® | ¢) | 1 mark for correct number of cans of primer and paint

o d) 1 mark for appropriate work
{10 1 mark for correct answer

— deduction of 0.5 marks for rounding to whole units too soon in (c)
Note: No mark deduction for trivial error in (b) (“EB” is too big).
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Exemplar 2

DESIGN AND MEASUREMENT

I.  You have been asked to design the layout for a new community fitness centre. The centre
measures 36 feet by 40 feet and must meet the following specifications:

Total:
10 marks e The women’s washroom, with change room, must have an area between
j 150 ft.> and 200 ft.”

e The men’s washroom, with change room, must have an area between
120 ft.> and 170 ft.”

e The hot tub room must measure 8 ft. by 12 ft.

e The mechanical room must have an area between 50 ft.% and 100 ft.?

e The rest of the centre must be an open space reserved for equipment and for clients
to move around.

e FEach room must have a door that is 36 in. wide and 80 in. high.

e The entrance to the fitness centre must have a double door that is 60 in. wide and
80 in. high.

a) Complete a scale diagram of the centre. Draw all the walls with a solid line and indicate
the location of all the doors. When considering distances and areas, ignore the thickness
of the walls. Label each room and indicate the dimensions.

(3 marks)
Scale: 1 square =2 feet
¢ 40 ft. >

ot
Y 5 MQ @
WX

Qs
A\
\,Xbi < G e §
o .
» \‘0&‘ 1,\130[ | i QS o
v——' % [ M C}i —t ¢ o A
Ey(rbf‘;js»sw-w“ Pl > @ C;;)c
I | o 1
301 MEAEAAE B gé’% % | » * ]
pe Q& <

P

%% 1 L &x 2 &
. x
= S Y B F R O
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Exemplar 2 continued

(2 marks)

b) You have also been asked to install equipment in the open space, allowing a certain

amount of space for each piece of equipment to be used safely. You can spend between

$12 000.00 and $16 000.00, not including taxes, and must have at least one of each of
the pieces indicated in the chart below.

Complete the last column of the chart. Indicate where each piece of equipment will be
located on your diagram in (a). Use the labels provided and draw lines around each
piece to indicate the area of safe use. Determine the total cost of the equipment,

not including taxes.

Equipment Label (not incligiltlg taxes) Sltll;zansi Quantity
Bench press BP $850.00 8 ft. x 8 ft. \
Leg press LP $650.00 8 ft. x 8 ft. [
Squat rack SR $550.00 8 ft. x 8 ft. |
Treadmill T $1550.00 8 ft. x 6 ft. |
Exercise bench EB $550.00 6 ft. x 4 ft. \
Elliptical trainer ET $1450.00 6 ft. x 4 ft. {
Stationary bicycle SB $1575.00 6 ft. x 4 ft. S

Bf €59

e + 5O
Sk +$S50
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Exemplar 2 continued

¢) The walls surrounding the open space reserved for the equipment are 10 feet high and
must be painted. The doors do not need to be painted. You will need one coat of primer
and two coats of paint. How many cans of each will be needed if one can of primer
covers 300 ft. and one can of paint covers 400 ft.>?
(3 marks)

OGaomen AShaoMN L\§ —> et
Mens Loashrom walls = (Ut & B8

Hob dub wall  —San +SH
okl otr Space 5 Hfr +B0H ¥

et . COOMN ___,?’5'@(/,_

gLEx

3|4+ 3

G2 % (0= §304X

pri roT qz0+ 30 = dT.b
L59% cans

X 020 40 = 3015
(Qlf\ Y 9
/
W, S

L3543 con s

Ve need 3% cins of primer ard 43

cans of gaint
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Exemplar 2 continued

d) The dimensions for the hot tub are indicated on the diagram below. Determine the
volume of water necessary to fill the hot tub to 0.5 feet from the top. Show your work.
(Diagram is not drawn to scale.)

(2 marks) -

€ »|
N i

4.5 ft. / \
seat < > seat
\

- 301.91k 1-%= < V=ary <k
VETreh %S Ixd

T A
’ 5,
-—\E(Q,.Q7 :25*.\%/3\ ;7@,537

5 marks:
o 2) 1 mark for correct scale diagram including all rooms
2] 1 mark for indicating the location of all doors and labelling each room
(4] b 1 mark for indicating where each piece of equipment is located on the diagram in (a)
) with lines drawn indicating the area of safe use for each piece
(9] d) 1 mark for appropriate work
{10 1 mark for correct answer
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Learning Outcomes: B1, B2, B3 Question Type: Open Response

Inquiry Task Question No. 2 and Answer

VECTORS

2. A hiker is lost in the woods. His last known location is 105 km from the nearest town,
where a search and rescue operation has been organized. The following scale diagram
describes the situation.

Total:
9 marks Scale: 1 cm =10 km N

Hiker’s last
known location

a) What is the direction from the town to the hiker’s last known location?
(1 mark)
The direction is N 18° E.

Mark(s):

©® — | mark for correct answer

68 Applied Mathematics: Marking Guide (January 2012)



Question No. 2 continued

b) Avoiding the lake, create a route for the rescue crew to travel from the town to the
hiker’s last known location. Complete the scale diagram on the previous page
stating all distances and directions.

(2 marks)
Scale: 1 ecm = 10 km N

Hiker’s last
known location

The rescue crew could travel 48 km in a direction of E 32° N,
then 55 km in a direction of E 61° N,
and then 44 km in a direction of N 53° W.

Other answers are possible.

Marker Note(s):

— Maximum 0.5 mark deduction per question if student forgets more than one
arrowhead in scale vector diagrams or required vector sketches.

— Maximum 1 mark deduction per question if student uses the same incorrect
directional method.

Mark(s):

® — | mark for correct distances
® — [ mark for correct directions
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Question No. 2 continued

¢) Once the rescue crew reaches the hiker’s last known location, they find an arrow

in the sand pointing due west and “8:30 a.m.” is written below it. The rescue crew
estimates that the hiker can walk 1.5 km/h in the woods. If a rescue plane leaves
from the town, at what bearing should the pilot fly in order to intercept the hiker
at 5:00 p.m.? How far away from the town will the hiker be when he is found?
Show your work.

(4 marks)
Scale: 1 em =10 km

8:30 a.m. to 5:00 p.m. = 8.5 hours
8.5 h x 1.5 km/h =12.75 km travelled

Hiker’s last
12.75 km| known location

The plane should fly at a bearing of 11°.
The hiker will be 102 km from the town.

Marker Note(s):

— Maximum 0.5 mark deduction per question if student forgets more than one
arrowhead in scale vector diagrams or required vector sketches.

— Maximum I mark deduction per question if student uses the same incorrect
directional method.

Mark(s):
O — [ mark for correct distance of 12.75 km

® — [ mark for appropriate work
® — [ mark for correct bearing the plane should fly
@ — | mark for correct distance of hiker from the town
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Question No. 2 continued

d) The pilot is unable to find the hiker. The rescue crew finds him the next morning,
trapped under a fallen tree. Two of the rescuers tie ropes on the end of the tree
and form an angle of 38° to each other. One rescuer pulls on his rope with a force
of 550 newtons. If 1150 newtons of force is needed to move the tree, what is the

magnitude of the minimum force the other rescuer will need to exert on his rope?
Show your work.

(2 marks)
Scale: 1 cm = 200 newtons
R = 1150 newtons
660 newtons
550 newtons
The other rescuer will need to exert a minimum force of 3.3 x 200 = 660 newtons.
OR

Trisolve:

14z

B6E.612- 550
1?.12&&0.5?5

1150
5
512

113 A 142
=208 E 17.124
BEd C 28.576

The other rescuer will need to exert a minimum force of 665.61 newtons.

Marker Note(s):

— Maximum 0.5 mark deduction per question if student does not state a scale when
using scale diagrams as a strategy.

— Maximum 0.5 mark deduction per question if student forgets more than one
arrowhead in scale vector diagrams or required vector sketches.

— Award no marks if student adds the vectors tail-to-tail.

Mark(s):
® — [ mark for appropriate work
© — [ mark for correct answer
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Question No. 2 continued

Scoring Rubric

General Performance Indicators

Level 1—limited understanding

1 mark

1 criterion correct

weak attempt: inappropriate
strategy or no strategy

2 marks
reasonable attempt:
inappropriate strategy,
major errors or omissions
2 criteria correct

3 marks
reasonable attempt:

inappropriate strategy but
carried through correctly

3 criteria correct

Level 2—good understanding

4 marks
sound strategy with
major errors
4 criteria correct

5 marks
sound strategy with
minor errors
5 criteria correct

6 marks
mostly complete with
some omissions
6 criteria correct

7 marks
almost complete and
correct, minor errors

7 criteria correct

Level 3—exceptional understanding

8 marks
complete, one minor error
8 criteria correct

9 marks
complete and correct
9 criteria correct

Marker Note(s):

— Maximum 0.5 mark deduction per question if student does not state a scale when using scale

diagrams as a strategy.

— Maximum 0.5 mark deduction per question if student forgets more than one arrowhead in
scale vector diagrams or required vector sketches.
— Maximum 1 mark deduction per question if student uses the same incorrect directional

method.

— Award no marks if student adds the vectors tail-to-tail in (d).

Marking Key

a) | I mark for correct answer

b) 1 mark for correct distances
1 mark for correct directions

1 mark for correct distance of 12.75 km
1 mark for appropriate work
1 mark for correct bearing the plane should fly

1 mark for correct distance of hiker from the town

©0|0000 |00|@

d) 1 mark for appropriate work
1 mark for correct answer

~N
N
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Exemplar 1

VECTORS

2. A hiker is lost in the woods. His last known location is 105 km from the nearest town,
where a search and rescue operation has been organized. The following scale diagram
describes the situation.

Total: Scale: 1 cm = 10 km
9 marks E N
SV KM

Hiker’s last
known location

10. 1 om
(Ol &km N
Acm
Town|
0k W

a) What is the direction from the town to the hiker’s last known location?
(1 mark)

73N of €
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Exemplar 1 continued

b) Avoiding the lake, create a route for the rescue crew to travel from the town to the
hiker’s last known location. Complete the scale diagram on the previous page stating all
distances and directions.

(2 marks)

¢) Once the rescue crew reaches the hiker’s last known location, they find an arrow in the
sand pointing due west and “8:30 a.m.” is written below it. The rescue crew estimates
that the hiker can walk 1.5 km/h in the woods. If a rescue plane leaves from the town, at
what bearing should the pilot fly in order to intercept the hiker at 5:00 p.m.? How far
away from the town will the hiker be when he is found? Show your work.
(4 marks)
Scale: 1 cm =10 km N

1 HO o Yo 5:00p™
Hiker’s last
known location eﬂ/\’a\s < Swnr

% -6“ y\.G\QW\\h

\a_.’\ Sk
Yre Wrev vo\ked

RSk =
\.'Df\&m

/\chcm x 10°
102Xy

o bQQY‘\‘(% O(T‘ ’\%
e Lo\ e 10% km from

Towon .
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Exemplar 1 continued

d) The pilot is unable to find the hiker. The rescue crew finds him the next morning,
trapped under a fallen tree. Two of the rescuers tie ropes on the end of the tree and form
an angle of 38° to each other. One rescuer pulls on his rope with a force of
550 newtons. If 1150 newtons of force is needed to move the tree, what is the
magnitude of the minimum force the other rescuer will need to exert on his rope? Show
your work.

(2 marks)

lom= 100N NN

dhor  pescuty

netds Yo exert o
. Y\\\ \\)Ae« DQ o\‘\’ \m%\'

L0 M 1o MoV e
e,

\’4

\SD neded 1o wave Yree.
- 5D newnS a\‘NM\j
watd = H00m

6 marks:

a) | 1 mark for correct answer

1 mark for correct distances
1 mark for correct directions

1 mark for correct distance of 12.75 km
¢) | 1 mark for appropriate work
1 mark for correct distance of hiker from the town

Q00 |0 |C
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Exemplar 2

VECTORS

2. A hiker is lost in the woods. His last known location is 105 km from the nearest town,
where a search and rescue operation has been organized. The following scale diagram
describes the situation.

Total:
9 marks Scale: 1 cm = 10 km N
Hiker’s last
known location
a) What is the direction from the town to the hiker’s last known location?
(1 mark)

| O, 7cen X 10> |O7 K, Bear’mcj o\cﬁ)qo #\)j
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Exemplar 2 continued

b) Avoiding the lake, create a route for the rescue crew to travel from the town to the
hiker’s last known location. Complete the scale diagram on the previous page stating all
distances and directions.

Gio: 104kn{ S5°Eo\T ]
s 671, (45 Lo |

(2 marks)

¢) Once the rescue crew reaches the hiker’s last known location, they find an arrow in the
sand pointing due west and “8:30 a.m.” is written below it. The rescue crew estimates
that the hiker can walk 1.5 km/h in the woods. If a rescue plane leaves from the town, at
what bearing should the pilot fly in order to intercept the hiker at 5:00 p.m.? How far
away from the town will the hiker be when he is found? Show your work.

Hiker’s last 103 KW\Beﬁ\r"v@ M[”i]

known location

(4 marks)
Scale: 1 cm =10 km N
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Exemplar 2 continued

d) The pilot is unable to find the hiker. The rescue crew finds him the next morning,
trapped under a fallen tree. Two of the rescuers tie ropes on the end of the tree and form
an angle of 38° to each other. One rescuer pulls on his rope with a force of
550 newtons. If 1150 newtons of force is needed to move the tree, what is the
magnitude of the minimum force the other rescuer will need to exert on his rope? Show
your work.

(2 marks)

lc o= 100N

{L\L oﬂ\sw rescuer Needed 7 P"‘*
éS@ }\)0'767[;,-1& ohfg‘_rope’

7 marks:
® | a) | 1 mark for correct answer
® | b) | 1 mark for correct distances
(5] 1 mark for appropriate work
® | ¢) | I mark for correct bearing the plane should fly
7 1 mark for correct distance of hiker from the town
(8] d) 1 mark for appropriate work
o 1 mark for correct answer
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APPENDIX A

Table of Questions by Unit and Learning Outcome

Unit* Question Type* Learning Outcome Mark
A 1 MC 1 1
A 2 MC 2 1
A 10 RR 2 3
A 11 RRE 2 4
Total =9
B | Inquiry2 | OR | 1,2,3 \ 9
Total =9
C 3 MC 1 1
C 12 RRE 1,4 4
C 13 RR 1,2 4
Total =9
D 4 MC 1 1
D 5 MC 2 1
D 14 RR 2,3 2
D 15 RRE 4 4
Total =8
E 6 MC 2 1
E 16 RR 1,3 3
E 17 RRE 1,3 5
Total =9
F | Inquiryl | OR | 1,2,3 | 10
Total =10
G 7 MC 1 1
G 18 OR 1,2,3 5
G 19 RR 1,3 3
Total =9
H 8 MC 1
H 9 MC 1
H RRE 4
H 21 RR 2,3 3
Total =9
*Legend for Units: *Legend for Question Types:
A: Matrices MC: Multiple Choice
B: Vectors RR: Restricted Response
C: Personal Finance RRE: Restricted Response with Explanation
D: Probability OR: Open Response

E: Variability and Statistical Analysis
F: Design and Measurement

G: Periodic Functions

H: Sequences
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APPENDIX B

Table of Questions by Type and Learning Qutcome

Type* Question Unit* Learning Outcome Mark
MC 1 A 1 1
MC 2 A 2 1
MC 3 C 1 1
MC 4 D 1 1
MC 5 D 2 1
MC 6 E 2 1
MC 7 G 1 1
MC 8 H 1 1
MC 9 H 1 1
Total =9
RR 10 A 2 3
RR 13 C 1,2 4
RR 14 D 2,3 2
RR 16 E 1,3 3
RR 19 G 1,3 3
RR 21 H 2,3 3
Total = 18
RRE 11 A 2 4
RRE 12 C 1,4 4
RRE 15 D 4 4
RRE 17 E 1,3 5
RRE 20 H 1 4
Total = 21
OR 18 G 1,2,3 5
OR Inquiry 1 F 1,2,3 10
OR Inquiry 2 B 1,2,3 9
Total =24
*Legend for Units: *Legend for Question Types:
A: Matrices MC: Multiple Choice
B: Vectors RR: Restricted Response
C: Personal Finance RRE: Restricted Response with Explanation
D: Probability OR: Open Response
E: Variability and Statistical Analysis
F: Design and Measurement
G: Periodic Functions
H: Sequences
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APPENDIX C

Sheets for Marking the Inquiry Tasks

Booklet Numbers
Inquiry Task 1: Design and Measurement
(1] 1 mark for correct scale diagram including all rooms
) 1 mark for indicating the location of all doors and
a)| labelling each room
o 1 mark for meeting the required specifications for the area
of each room
1 mark for indicating where each piece of equipment is
(4 located on the diagram in (a) with lines drawn indicating
b) the area of safe use for each piece
1 mark for having at least one of each of the pieces of
(5] equipment and having a correct total cost between
$12 000.00 and $16 000.00, not including taxes
(6 1 mark for correct area of walls (with doors)
@ | c)| | mark for correct area to be painted (without doors)
(8] 1 mark for correct number of cans of primer and paint
o 1 mark for appropriate work
d)
[10) 1 mark for correct answer
Maximum 0.5 mark deduction per question if student rounds to whole units too
soon (mark @). 0.5 0.5 0.5 0.5 0.5
Totals
Booklet Numbers
Inquiry Task 1: Design and Measurement
(1] 1 mark for correct scale diagram including all rooms
) 1 mark for indicating the location of all doors and
a)| labelling each room
) 1 mark for meeting the required specifications for the area
of each room
1 mark for indicating where each piece of equipment is
(4 located on the diagram in (a) with lines drawn indicating
b) the area of safe use for each piece
1 mark for having at least one of each of the pieces of
(5 equipment and having a correct total cost between
$12 000.00 and $16 000.00, not including taxes
(6 1 mark for correct area of walls (with doors)
@ | ¢)| 1 mark for correct area to be painted (without doors)
(8] 1 mark for correct number of cans of primer and paint
(9] 1 mark for appropriate work
d)
(10} 1 mark for correct answer
Maximum 0.5 mark deduction per question if student rounds to whole units too
soon (mark ©). 0.5 0.5 0.5 0.5 0.5
Totals
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Inquiry Task 2: Vectors

Booklet Numbers

1 mark for correct answer

O | a)| I mark for correct answer

(2] 1 mark for correct distances

(3] » 1 mark for correct directions

(4] 1 mark for correct distance of 12.75 km

(5 1 mark for appropriate work

(6 K 1 mark for correct bearing the plane should fly

(7] 1 mark for correct distance of hiker from the town
(8 1 mark for appropriate work

(0] ?

Maximum 0.5 mark deduction per question if student does not state a scale when
using scale diagrams as a strategy (mark ©).

Maximum 0.5 mark deduction per question if student forgets more than one

arrowhead in scale vector diagrams or required vector sketches (marks @, ©, ©,
and ©).

Totals

Inquiry Task 2: Vectors

Booklet Numbers

a)| 1 mark for correct answer

1 mark for correct distances

b)
1 mark for correct directions

1 mark for correct distance of 12.75 km

1 mark for appropriate work

©)

1 mark for correct bearing the plane should fly

1 mark for correct distance of hiker from the town

1 mark for appropriate work

d)

®© 9|0 @ ® O0|® ©O|@

1 mark for correct answer

Maximum 0.5 mark deduction per question if student does not state a scale when
using scale diagrams as a strategy (mark ©).

Maximum 0.5 mark deduction per question if student forgets more than one
arrowhead in scale vector diagrams or required vector sketches (marks @, ©, ©,
and ©).

Totals
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APPENDIX D

Irregularities in Standards Tests

A Guide for Local Marking

During the marking of standards tests, irregularities are occasionally encountered in test
booklets. The following list provides examples of irregularities for which an Ilrregular Test
Booklet Report (Appendix E) should be completed and sent to the Department:

completely different penmanship in the same test booklet

incoherent work with correct answers

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

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

evidence of cheating or plagiarism

disturbing or offensive content

no responses provided by the student (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 lrregular Test
Booklet Report.

Except in the case of cheating or plagiarism where the result is a standards 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 Irregular 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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APPENDIX E

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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