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Marking Guidelines

The Grade 12 Essential Mathematics Achievement Test: Marking Guide (January 2016) is based
on Grades 9 to 12 Mathematics: Manitoba Curriculum Framework of Outcomes (2014).

Please make no marks in the student test booklets. If the booklets have marks in them, the
marks need to be removed by departmental staff prior to sample marking should the booklet be
selected.

The recommended procedure for scoring student responses is as follows:

1. Read the Marking Guide.
2. Study the student samples provided and the rationales for the allotted scores.

3. Determine the mark for the student’s response by comparing its features with the Marking
Guide descriptions. The descriptions and samples only typify a student’s response to a given
question; an exact match is not anticipated.

Irregularities in Provincial Tests

During the administration of provincial tests, supervising teachers may encounter irregularities.
Markers may also encounter irregularities during local marking sessions. The appendix 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.



Presentation of the Student Samples

Each constructed-response question is presented using the following sections:

Test Item Maximum Number
Number of Marks Allotted

(2 marks)

A homeowner wants to purchase comprehensive insurance with a $200
deductible. Her house is valued at $195 000 and is located in Area 2. Calculate
the total cost of her insurance.

This section
presents the test
item as it appears
in the student
booklet, including
how marks should
be allotted.

Answer:

Table value: $554 <« ] mark

Total cost:  $554 + 10%%
= $554 + $55.40
= $609.40 <« ] mark

Note to marker: Award | mark if the correct table value is indicated.

Test Item and Marking Guide

. . | Exemplar 1
This section p (2 Marks)
presents student
sampleresponses S5Y<0.10=-55.4 §5Y-554=395.¢0
with the mark(s)
allotted and the
rationale otk 1 out of'2
1 1 1 arK: 1 out o
justifying the Rationale: - Correct table value (1 mark)
mark(s) allotted. - Incorrect answer
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Home Finance

Question 1 (4 Marks)
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David is planning on purchasing a house. The monthly mortgage payment will be
$925 and the monthly heating costs will be $235. The annual property taxes will be
$3180.

A) Calculate David’s Gross Debt Service Ratio (GDSR) if his gross monthly
income is $3958. (3 marks)

Answer:
Monthly property taxes: $3180 + 12 = $265
Monthly ~ Monthly — Monthly

mortgage + property + heating

payment taxes COSLS

GDSR = x 100

Gross monthly income

[0 marks for 1 correct substitution
OR
) x 1001 I mark for 2 or 3 correct substitutions
OR
| 2 marks for 4 correct substitutions

_(”ﬁ+ﬁﬁ+ﬁﬁ
$3958

=36% <« [ mark

Note to marker: Units are not required.

Explain whether David will be approved for the home mortgage. (1 mark)
Answer:
David will not be approved for the mortgage because his GDSR

is above 32%. «— [ mark

Note to marker: Student must refer to 32%.
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Exemplar 1 (4 Marks)

925+235+32180
A) gpsr= X100=109.65
295¢€

B)  hehas higher than 22% so he'll be approved

Mark: 2 out of 4

Rationale: - Three correct substitutions in Part A (1 mark)
- Correct answer in part A (follow-through error) (1 mark)
- Incorrect explanation in Part B

Exemplar 2 (4 Marks)

A) JRE+R3IS*/./3

X100 =30%
3785

B) #e caxn aﬁﬁ@mﬁ it bECacSe it IS cinder 3% Z(' it waS over He worild

uot be able Fo (ijwﬂd, it

Mark: 2 out of 4

Rationale: - Three correct substitutions in Part A (1 mark)
- Incorrect answer in part A (conceptual error—incorrect use of tax)
- Correct explanation in Part B (1 mark)

Exemplar 3 (4 Marks)

A) 725 # £235=8//60
/)60 + 3)8 O=36.47 %

B) T ¢ wil) not be approved becawse this % Js over 32%

Mark: 3 out of 4

Rationale: - Two correct substitutions in Part A (1 mark)
- Correct answer in part A (follow-through error) (1 mark)
- Correct explanation in Part B (1 mark)

Essential Mathematics: Marking Guide (January 2016)



Question 2 (2 Marks)

A homeowner wants to purchase comprehensive insurance with a $200
deductible. Her house is valued at $195 000 and is located in Area 2. Calculate
the total cost of her insurance.

Answer:
Table value: $554 «— | mark
Total cost: 8554 + 10%

= $554 + $55.40
= $609.40 «— [ mark

Note to marker: Award 1 mark if the correct table value is indicated.
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Exemplar 1 (2 Marks)

S5Y<0.10=-55.9 554-554=395 .40

Mark: 1 out of 2
Rationale: - Correct table value (1 mark)
- Incorrect answer

(2 Marks)

Exemplar 2

$195 00O<10%=-$19 500
$1G 500 +$554- =320 PS4k

Mark: 1 out of 2
Rationale: - Correct table value (1 mark)
- Incorrect answer

(2 Marks)

Exemplar 3

tsam1104460770)

Mark: 2 out of 2
Rationale: - Correct table value (1 mark)
- Correct answer (1 mark)
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Question 3 (2 Marks)

A couple has purchased a house in Brandon for their son to live in while he
attends university. State 2 on-going expenses related to home ownership.

Sample answers:

property taxes
insurance
utilities
mortgage

budgeting for unforeseen expenses

(2 x 1 mark)

Note to marker: Award a maximum of 1 mark for each line.

(]
2
=
o
o
£
=
[
1]
=
©
=
[}
€
Q0
-
b
/]
[\
=

6 Essential Mathematics: Marking Guide (January 2016)



Exemplar 1 (2 Marks)
1. daily Pood
2. Gas to get to work. and back, or bus money
Mark: 0 out of 2
Rationale: - Two incorrect responses

Exemplar 2 (2 Marks)
1. HEAT AND WATER
2. REPAIRS-FURNACE ¢ BURST PIPES

Mark: 1 out of 2

Rationale: - One correct response (line 1) (1 mark)

- Incorrect response (line 2) (one-time cost)
Exemplar 3 (2 Marks)

1. #Held Aave To pay WTililies

2. He'ld have To pasy The properly Taxes

Mark: 2 out of 2
Rationale: - Two correct responses (2 x 1 mark)
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Question 4 (4 Marks)

Sherry will need a $245 000 mortgage to purchase a house.
A) Determine her monthly mortgage payment if she gets an interest rate of 5.25%
and amortizes the mortgage over 20 years. (2 marks)
Answer:
Table value: 6.71 «— [ mark
83245 000
— X

1000
= $1643.95 « [ mark

Monthly mortgage payment: 6.71

Note to marker: Award 1 mark if the correct table value is indicated.

B) Calculate the total interest paid over the 20-year mortgage. (2 marks)

Answer:

Total payment: $1643.95x12x 20
= 8394 548.00 «— I mark
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Total interest: 3394 548.00 — $245 000.00
= $149 548.00 < | mark
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Exemplar 1 (4 Marks)

A) 29§ 00010 AL 2Y0=41 O7Y .42

B) 2(78L2.{O-2Y000=4/28L2.{O

Mark: 1 out of 4
Rationale: - Incorrect table value in Part A (table value not indicated)
- Incorrect answer in Part A
- Incorrect total payment in Part B
- Correct total interest in Part B (follow-through error) (1 mark)

Exemplar 2 (4 Marks)

245000 Fl2250
20 /2

= £/020.8 3

A) £6.7) so

B) £6.7)=)2~20=5)6/0.40

Mark: 1 out of 4

Rationale: - Correct table value in Part A (1 mark)
- Incorrect answer in Part A
- Incorrect total payment in Part B
- Incorrect total interest in Part B

Exemplar 3 (4 Marks)

245 000
/000

6.7 |=2)64 3.75

B) /o4 3.75~240=F374 548

Mark: 3 out of 4

Rationale: - Correct table value in Part A (1 mark)
- Correct monthly mortgage payment in Part A ( 1mark)
- Correct total payment in Part B (1 mark)
- Incorrect total interest in Part B
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Question 5 (2 Marks)

State 2 costs related to preventative home maintenance.

Sample answers:

— furnace inspection
— change air filter on furnace

— re-shingle roof before it starts leaking

(2 x I mark)

Note to marker: Award a maximum of 1 mark for each line.
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Exemplar 1 (2 Marks)

1. _Replace downspouts

2. The roof is feaking af ter a storm has come.

Mark: 1 out of 2
Rationale: - One correct response (line 1) (1 mark)
- Incorrect response (line 2) (emergency repair)

Exemplar 2 (2 Marks)

1. home inspection

2. _the cost of re=shingling a roof

Mark: 2 out of 2
Rationale: - Two correct responses (2 x 1 mark)

Exemplar 3 (2 Marks)

1. it You live in a place where earth quaks happen oFten

You could earth quak prooF your heavier items (t's a
thing | swear)

2. _Foocl prooF your cloors and windows to keep basements
From ﬂooding

Mark: 2 out of 2
Rationale: - Two correct responses (2 x 1 mark)
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Question 6 (2 Marks)

A house and land have an assessed value of $225 000. The portion percentage is
45%. The municipality has a tax rate of 32 mills. Calculate the general municipal
tax.

Answer:
Total portioned assessment: 3225 000 % 0.45

= 8101 250 «— [ mark

32
Municipal tax: 3101 250 X ——
1000

= $3240 — 1 mark

OR

2
Municipal tax: 3225 000 x 0.45 X ];00 «— [ mark

=$3240 <« [ mark
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(2 Marks)

Exemplar 1

OL 250\ noo =450

L5 OO0

Mark: 1 out of 2
Rationale: - Correct total portioned assessment (1 mark)

- Incorrect municipal tax

Exemplar 2 (2 Marks)
1071 250
0.45 225000 =— 32 = $3240.00
1000
Mark: 2 out of 2
Rationale: - Correct total portioned assessment (1 mark)
- Correct municipal tax (1 mark)
(2 Marks)

Exemplar 3

34 X 45 /1000 -
s /7 1000 = OO0
OO0 X 235000 = 3340

Mark: 2 out of 2
Rationale: - Correct total portioned assessment (1 mark)

- Correct municipal tax (1 mark)
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Probability

Question 7

Emerito has to write a math quiz at the end of every week. Each quiz is out of
10 marks. His marks on the last 6 weeks’ quizzes were as follows:

State the probability that a randomly chosen quiz has a mark of 70% or more.

Answer:

% or 0.67 or 67% or 4outof6

Note to marker: Accept equivalent representations.
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Exemplar 1

(1 Mark)

6 QUizzes
2 have marks of 707
probability = /6 or it can be reduced to 1/3

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 2

(1 Mark)

£
o 3

- Ol

Mark: 1 out of 1
Rationale: - Correct answer (1 mark)

Exemplar 3

(1 Mark)

4
—xwo:zw%
&

Z X100 = F0%
10

e
— X100 = go%
10

&
— X100 = 6070
10

14
— X100 = go%
10

7
— X100 = FO%
10)< 7 7

Mark: 1 out of 1
Rationale: - Correct answer (1 mark)
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Question 8 (2 Marks)

State 63% as a fraction and as a decimal.

Fraction:

Decimal:

Answer:

Fraction: < I mark

Decimal: . < I mark
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Exemplar 1 (2 Marks)

é3:,2/?

Fraction: /00 25

Decimal: 0.3

Mark: 1 out of 2
Rationale: - Incorrect answer (fraction not clearly indicated)
- Correct answer (decimal) (1 mark)

Exemplar 2 (2 Marks)

187 67
Fraction: 2 ‘

Decimal: 063

Mark: 1 out of 2
Rationale: - One correct answer (decimal) (1 mark)

Exemplar 3 (2 Marks)

63
Fraction: 100

Decimal: ©3 = 100 = 0.63

Mark: 2 out of 2
Rationale: - Two correct answers (2 X 1 mark)

Essential Mathematics: Marking Guide (January 2016) 17



Question 9 (4 Marks)
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A company wishes to advertise a new type of breakfast cereal by sending out small
samples through the mail to potential customers. There is a 7% chance that a
potential customer will like the cereal and buy a full box for $6.00.

A) Calculate the expected value for the company if the samples cost $0.40 each to
produce and distribute. (3 marks)
Answer:

Sgain = $6.00 — $0.40
= $5.60

EV = P(win)x $gain — P(lose) x $loss

0 marks for 1 correct substitution
OR
= (0.07)($5. 60) - (0. 93)($0.40) 1 mark for 2 or 3 correct substitutions
OR
2 marks for 4 correct substitutions

OR

Average earnings: (0.07)($6. 00)
= 30.42 < 2 marks

EV = $0.42 — $0.40
= $0.02 «— I mark

Justify whether the company should try this form of advertising based on your
answer in Part A. (1 mark)

Answer:

The company should advertise this way since the EV>0.

Note to marker: Justification must refer to positive or negative expected value.

18
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Exemplar 1 (4 Marks)

A (F)x(6.00)-(A3)<(0.40)
eV=£44

B) No because there is a swall 7% oF customers that will like the
cereal and buy Full box and expected value is low.

Mark: 1 out of 4

Rationale: - One correct substitution in Part A (0 marks)
- Correct answer in Part A (follow-through error) (1 mark)
- Incorrect response in Part B

Exemplar 2 (4 Marks)

A)  EV=0.0T%6-0.93<4
0.0294-3.712

Ev=-3.49

B) Due To TAe expecled value bw belouwr 0, mo, Tfi—z? il Lose
ooy e TM? Irz?

Mark: 2 out of 4

Rationale: - Two correct substitutions in Part A (1 mark)
- Incorrect answer in Part A
- Correct response in Part B (1 mark)

Exemplar 3 (4 Marks)

A)  (560%007)-(040x0.93)=002
0392-0372

B) They shouldn't because the expected value is very low

Mark: 3 out of 4

Rationale: - Four correct substitutions in Part A (2 marks)
- Correct answer in Part A (1 mark)
- Incorrect response in Part B
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Question 10

State the probability of a baseball player hitting a ball given that the odds for this
eventare 1:4.

Answer:

é or 0.2 or 20% or 1outof5

Note to marker: Accept equivalent representations.
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Exemplar 1 (1 Mark)

# of toays fo win = /
# of toays to lose = 4

Oaas—1: ¢

P=

/

—=0.R&
Y

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 2 (1 Mark)

1
—><1oo:;20%
5

Mark: 1 out of 1
Rationale: - Correct answer (1 mark)

Exemplar 3 (1 Mark)

a basebal/ //a}/e/" wil) fit a £y ball /] in 5 tires

Mark: 1 out of 1
Rationale: - Correct answer (1 mark)
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Question 11 (2 Marks)
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Ten cards, numbered 1 to 10, are placed in a bag. A student pulls a card from the
bag, records the number, and puts the card back in the bag. The student repeats this
process 9 more times. The table below shows the results.

E]E]

A) State the experimental probability of a student pulling out a card with a number
greater than 7. (1 mark)

Answer:

% or 020 or 20% or 2outofl0 or 2:10

State the theoretical probability of a student pulling out a card with a number
greater than 7. (1 mark)

Answer:

% or 030 or 30% or 3outofl0 or 3:10

Note to marker: Accept equivalent representations.

22
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Exemplar 1 (2 Marks)

A L/

Y Y A Y Y Y
e e S
/0 5 5 5 5 5 5 5 5 5 5

B) / ;
—=.20=20%
5
P=20%

Mark: 0 out of 2
Rationale: - Incorrect answer in Part A
- Incorrect answer in Part B

Exemplar 2 (2 Marks)
A 2 2
R Y.
o 1o 20
B) 240

Mark: 1 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Incorrect answer in Part B

Exemplar 3 (2 Marks)

A)  The experimental probability of a student pulling out a card with a number greater

than 7 is 2 or l.
10 5

B) The theoretical probability of a student pulling out a card with a number greater than 7 is
3

10

Mark: 2 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
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Question 12

Choose the letter that best completes the statement below.

The probability of a tadpole surviving to become an adult frog is 90%. The odds
against this happening are:

a) 1:9
b) 9:1
c) 1:10
d) 10:1

Answer: a)
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Vehicle Finance

(4 Marks)

State 2 advantages and 2 disadvantages of buying a used car rather than buying a
similar new car.

Advantages Disadvantages

Sample answers:

Advantages Disadvantages

cheaper to buy — more potential problems
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cheaper to insure — could be no warranty
less taxes (if private) — fewer safety features

less depreciation loss — fewer technological features
(e.g., built-in DVD)

— you don’t know how it was driven

(4 x 1 mark)

Note to marker: Award a maximum of 1 mark for each box.
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Exemplar 1 (4 Marks)
Advantages Disadvantages
L. £ immediately becomes 1. Once it becomes yours any
your‘S to Wodif«j. dawage or malFunctions
won £ be coverd.
2. You clon 't need to worry 2. You aren't guaranteec
about payments. anything.
Mark: 0 out of 4
Rationale: - Four incorrect responses
Exemplar 2 (4 Marks)
Advantages Disadvantages
1. Tt 15 cheaper and might be 1. Might be a stolen car being
mn a good condition. sold.
2. You can just pay them up 2. Tt might need some
front and own the car. malntenance repatr.
Mark: 3 out of 4
Rationale: - Three correct responses (no mark awarded for Advantage 2) (3 marks)
Exemplar 3 (4 Marks)
Advantages Disadvantages
1. Prices wridd be Lowrer 1. There is o b\/‘affd/n:ﬂ?
2. Pa,z? Taxes on IS valued 2. The car coudd have a Lot
prace of probimﬁ

Mark: 4 out of 4
Rationale: - Four correct responses (4 marks)

Essential Mathematics: Marking Guide (January 2016)
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Question 14 (2 Marks)

Mark wants to buy a new truck worth $25 500. The dealership offers him a trade-in
value of $3500 for his used car. Calculate the purchase price of the new truck after
taxes.

Answer:

Purchase price before taxes: 325 500 — $3500
= $22 000 « I mark

Purchase price after taxes: $22 000 1.13
= $24 860 « I mark
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Exemplar 1

(2 Marks)

L5500
- 3500
L1500
x I3

£24 2995

Mark: 1 out of 2
Rationale: - Incorrect purchase price before taxes
- Correct purchase price after taxes (follow-through error) (1 mark)

Exemplar 2 (2 Marks)
Taxes $255@Q = )13 = $33I5

$25,500 + $3,215 - $350@ = $25 215
Mark: 1 out of 2
Rationale: - Incorrect purchase price before taxes

- Correct purchase price after taxes (follow-through error) (1 mark)
Exemplar 3 (2 Marks)

FRS S00-3 S00=3R2 000

fax = $RR VOO0 13=3 R 40

FRR D00+ R CO=FRY T O

Mark: 2 out of 2

Rationale: - Correct purchase price before taxes (1 mark)

- Correct purchase price after taxes (1 mark)
29
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Question 15

State 1 way to decrease the total amount paid to finance the car you have decided to
buy.

Sample answers:

increase down payment
decrease amortization period
lower interest rate

buy it outright
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Exemplar 1 (1 Mark)

oet a cheaper car

Mark: 0 out of 1
Rationale: - Incorrect response

Exemplar 2 (1 Mark)

dow't pick a /ugﬁ inScirance rate to pay jmﬁ yowr car

Mark: 0 out of 1
Rationale: - Incorrect response

Exemplar 3 (1 Mark)

Constarnt/y seek rew rates ara charges to apply thers to the velic/es financing

charges.

Mark: 0 out of 1
Rationale: - Incorrect response

Essential Mathematics: Marking Guide (January 2016) 31



Question 16 (3 Marks)
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Nancy is purchasing a new vehicle for $26 500 after taxes at 4.5% for 5 years.

Monthly Vehicle Loan Payments
per $1000 borrowed

Interest Years to Repay Loan
Rate (%) 1 2 3 4

4.00 85.15 43.42 29.52 22.58
4.25 85.26 43.54 29.64 22.69
4.50 85.38 43.65 29.75 22.80
4.75 85.49 43.76 29.86 22.92
5.00 85.61 43.87 29.97 23.03
5.25 85.72 43.98 30.08 23.14
5.50 85.84 44.10 30.20 23.26
5.75 85.95 44.21 30.31 23.37
6.00 86.07 44.32 30.42 23.49

A) Calculate Nancy’s monthly payment. (2 marks)
Answer:

Table value: 18.64 «— [ mark

$26 500
Monthl t: ———— X 18.64
onthly paymen 1000

= $493.96 « | mark

At another financial institution Nancy is offered a loan with a monthly payment
of $400 for 7 years. Justify which option Nancy should choose. (1 mark)

Sample answers:

— The first option because the total paid is less.

— The second option because the monthly payment is less.

Note to marker: Total paid: Option 1 ~ $29 637.60
Option 2 $33 600.00

Monthly:  Option 1 $493.96
Option 2 $400.00

32
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Exemplar 1 (3 Marks)

1864
00O

A) 26 500 * = 4G3.G5%12%5=%2963.76

B)  400x12%7 333,600 which is greater then $2963.76

Mark: 1 out of 3

Rationale: - Correct table value in Part A (1 mark)
- Incorrect answer in Part A (monthly payment not clearly indicated)
- Incorrect response in Part B (option not clearly indicated)

Exemplar 2 (3 Marks)

A) 1§.64%26 5001000 = £493.516

B 400x19x7=33600
She should choose the First opfﬁon.

Mark: 2 out of 3

Rationale: - Correct table value in Part A (1 mark)
- Correct monthly payment in Part A (1 mark)
- Incorrect response in Part B (no justification)

Exemplar 3 (3 Marks)

N 26 SOONIT 41000534 93 .9¢

F G391 R55=R9 (L3F.60-R6 §00
3/3F. (¢ interest

YOOI 2=F=33 (OO~Rb §00

=Z100

B) Fue ééms% option IS better becaciSe in the end She will be paying. 1£SS

intere St

Mark: 3 out of 3

Rationale: - Correct value in Part A (1 mark)
- Correct monthly payment in Part A (1 mark)
- Correct response in Part B (1 mark)
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Question 17 (3 Marks)

On average, the fuel economy of Jasmine’s vehicle is 8.5 L/100 km. In the past
month, Jasmine has travelled a total of 2800 km.

A) Calculate the total litres of gas Jasmine’s vehicle used for the month based on
the average fuel economy. (2 marks)

Answer:

85L L
= <« [ mark for process
100 km 2800 km

Fuel used in litres = 238 L — I mark

« I mark for process

«— I mark

Note to marker: Units are not required.
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State the total cost of fuel used if it costs $1.23 per litre. (1 mark)

Answer:

Total cost: 238 x $§1.23/L
= $292.74 « | mark

34 Essential Mathematics: Marking Guide (January 2016)



Exemplar 1

(3 Marks)

A) 235 /

B) 238~/.23=5242.74

Mark: 1 out of 3
Rationale: - Correct litres used in Part A (1 mark)
- Incorrect answer in Part B

Exemplar 2

(3 Marks)

A)  @.8 £/1OOLk
238 £/2ROOL

B) 2384 £/.23=£292.72

Mark: 2 out of 3

Rationale: - Correct process in Part A (1 mark)
- Correct litres used in Part A (1 mark)
- Incorrect answer in Part B

Exemplar 3

(3 Marks)

A)  $.5x2%

B) 235x1.23=$2G2.74

Mark: 3 out of 3

Rationale: - Correct process in Part A (1 mark)
- Correct litres used in Part A (1 mark)
- Correct answer in Part B (1 mark)

Essential Mathematics: Marking Guide (January 2016)
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Question 18

Choose the letter that best completes the statement below.
When insuring a vehicle in Manitoba, the factor that does not affect your premium is:

a) your driving record
b) your gender
c) the type of vehicle

d) the use of vehicle
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Question 19

(4 Marks)

Answer:

Parts:

Subtotal:

Total with taxes:

[
T
S
o
-1
£
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[
®
=
°
€
c
€
7]
-
b
"
)
=

$500 + 3450
= 3950

$120 x 4
= $480 «— [ mark
3950 + $480
= 81430 « [ mark
$1430x1.13

=81615.90 « [ mark

Bryan’s 20-year-old vehicle has broken down. He therefore pushes it into a repair
shop in Manitoba. His car needs to have the radiator ($500) and timing belt ($450)
replaced. The labour cost is $120 per hour and it takes 4 hours to repair his vehicle.
Calculate how much it costs to have his vehicle repaired after taxes.
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Exemplar 1 (4 Marks)

3120 b % 2 s = 480
¥500 % 113 = 565
$450 %113 +508.50

Mark: 3 out of 4
Rationale: - Incorrect calculation of taxes (3 marks)

Exemplar 2 (4 Marks)

lO7F3.5 0O+460
=£155 350

Mark: 3 out of 4

Rationale: - Correct parts calculation (1 mark)
- Correct labour calculation (1 mark)
- Correct subtotal (follow-through errors) (1 mark)
- Incorrect total with taxes

Exemplar 3 (4 Marks)

500
450

(4))2-0
143071135 .90
£1%30 7 ’

> ’/3
135 .9

Mark: 4 out of 4
Rationale: - Correct answer (4 X 1 mark)
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Geometry and Trigonometry

(2 Marks)

Martha is building a triangular ramp over a drainage pipe. She is considering the
following designs:

A) Choose the letter that best completes the statement below. (1 mark)

The type of triangular ramp that allows a wheelbarrow to be pushed smoothly
over the pipe with the least amount of effort from either side is:

a) acute

b) equilateral
c) obtuse

d) right

Answer: c)

Justify why this type of triangle should be used for the ramp, making reference
to the base angles. (1 mark)
Answer:

An obtuse triangle provides the smallest base angles and will be the easiest over
which to push the wheelbarrow.
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Exemplar 1 (2 Marks)

A)

B) It takes less effort to push it up a 10° angle than an 8¢° angle. A right angle
wouldn't even be possidle.

Mark: 1 out of 2
Rationale: - Incorrect answer in Part A
- Correct justification in Part B (1 mark)

Exemplar 2 (2 Marks)

A _C

B) because an oobuse briangpte’s poink st uprigdrt So i would adlow the
wheelarrow 4o howve o smookhex vide.

Mark: 1 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Incorrect justification in Part B

Exemplar 3 (2 Marks)

A _

B) The ramp should be in the shape of an obtuse triangle

because it will be easier to pu.sh the wheelbarrow.
Mark: 1 out of 2

Rationale: - Correct answer in Part A (1 mark)
- Incorrect justification in Part B (no reference to base angles)
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Question 21 (3 Marks)

A manufacturer of solar panels states that panels should be installed at a 70° angle
with the horizontal base of the roof. Calculate the length of the roof as identified in

the diagram. A
VERY
5
LYN
8 ft

705

26 ft

Diagram is not to scale

Answer:

Base of the roof: 26 ft + 2 ft + 2 ft
= 30 ft «— I mark

x° =8 +30° - 2(8)(30) cos 70° « 1 mark for all correct substitutions
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x° =64+ 900 — 480 cos 70°

Jx? =799.83

x=283ft «— 1 mark

Note to marker: Allow for various roundings. Units are not required.
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Exemplar 1 (3 Marks)
a°=g7+20"-2(2)(20)cos 70
a7 =64+900-476.42
a7 =964-476.42
1 1 A" =\|4£7.5¢
n=22.082 f
1 [
26 ft
Note : 2 out 3
Justification : - Correct calculation of the base of the roof (1 mark)
- Correct substitution (1 mark)
- Incorrect answer
Exemplar 2 (3 Marks)
Cosinelaw
a’=b"+c" ~2b6c cosh
a’=8"720"—(2)(8)(=2¢)(cas70)
21 ® 21t a” =04 +07 6—(4/6)(cos7 0)
T T a*=740-(4/6)(cos70)
2t a=24.45 ¢t
Mark: 2 out of 3
Rationale: - Incorrect calculation of the base of the roof
- Correct substitution (follow-through error) (1 mark)
- Correct answer (follow-through error) (1 mark)
Exemplar 3 (3 Marks)
snB® sin70
a’=b"+c” -2bc cosA s 2923
o o ! a*=64+G00-2x8x 30 8570
4’ =qea4-430 cos 70 28255
T T B=15.66
=28.28
I8O-16-70-94°
1 []
26 ft
Mark: 3 out of 3
Rationale: - Correct calculation of base of the roof (1 mark)
- Correct substitution (1 mark)
- Correct answer (1 mark)
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Question 22 (3 Marks)

Canada’s Centennial Maple Leaf is made up of 11 equilateral triangles.

A) State the measure of angle A. (1 mark)
Answer:

180°
3
= 60° « [ mark

Note to marker: Units are not required.

State the measure of angle B. (1 mark)
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Answer:

180° — 60°
= ]120° «— [ mark

Note to marker: Units are not required.

State the type of quadrilateral created by combining triangles x and y. (1 mark)
Answer:

Rhombus or Parallelogram
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Exemplar 1

(3 Marks)

A)
B)
C) a parallelogram

Mark: 1 out of 3
Rationale: - Correct response in Part C (1 mark)

Exemplar 2

(3 Marks)

A)  6O°
B) /§0°-40°=]20°

C) dudormond

Mark: 2 out of 3

Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Incorrect response in Part C

Exemplar 3

(3 Marks)

A) 60

B) 60+60=20°

C)  Diomond or kite

Mark: 2 out of 3

Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Incorrect response in Part C
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Question 23 (2 Marks)

Squares and parallelograms are geometric figures. Using properties of polygons:

A) Explain why a square is a parallelogram. (1 mark)

Sample answers:

A square has 2 sets of parallel sides.
Diagonals bisect each other.
Opposite angles are equal.

Adjacent angles are supplementary.

Explain why a parallelogram is not always a square. (1 mark)

Sample answers:

— The adjacent sides of a parallelogram do not need to be of equal lengths.
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— The interior angles of a parallelogram do not need to be 90°.

— Diagonals do not need to be perpendicular bisectors.
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Exemplar 1 (2 Marks)

parrael

/

A) because the sicles opposite From each other are almost the same

B) | parrael lines might be the same but the other wight not be
g

e

g

Mark: 1 out of 2
Rationale: - Incorrect response in Part A
- Correct response in Part B (1 mark)

Exemplar 2 (2 Marks)

A) because all opposite sides are parallel to each other

B) Rectangles can be a parallelogram because the sides opposite from each other
are the same size

Mark: 2 out of 2
Rationale: - Correct response in Part A (1 mark)
- Correct response in Part B (1 mark)

Exemplar 3 (2 Marks)

A) Becacise itS SideS ron parallel to each other.

B) Becacrse yoir can have paralle/ogrems Fhat don't jwﬂm 90° angles #o

make a S’fu_a,bi. Like a rhombils

Mark: 2 out of 2
Rationale: - Correct response in Part A (1 mark)
- Correct response in Part B (1 mark)
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Question 24 (3 Marks)

Andrew and Ben are building a zip line across a ravine.

zip line

Andrew

Calculate the length of the zip line.

Answer:

Third angle: 180° — 120° — 20°
= 4(° <« I mark
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sin 120° _ sin 40°
X 35

<« I mark for all correct substitutions

— I mark

Note to marker: Allow for various roundings. Units are not required.
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Exemplar 1 (3 Marks)

1§0-120-20=40

Mark: 1 out of 3
Rationale: - Correct third angle (1 mark)

Exemplar 2 (3 Marks)

a b
sinhA  smB
a 35
SnldO smdO
_ (357)(simlLO)
T andO

=99.62310L

Mark: 1 out of 3
Rationale: - Incorrect third angle (not calculated)
- Incorrect substitution
- Correct final answer (follow-through error) (1 mark)

Exemplar 3 (3 Marks)

sin A sin®
a b
25 b

Sln40o  slnd20

SIMIR0X 54 45=—
SLNI1220

4F155=

Mark: 3 out of 3

Rationale: - Correct third angle (1 mark)
- Correct substitution (1 mark)
- Correct answer (1 mark)

Essential Mathematics: Marking Guide (January 2016) 49



Question 25 (2 Marks)

Consider a regular decagon.

A) State the sum of all interior angles. (1 mark)

Answer:

S = 180°(n — 2)
= ]800(10—2)
= ]440° «— | mark

Note to marker: Units are not required.
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State the measure of an interior angle for the regular decagon. (1 mark)

Answer:

Interior angle:
1440°
10

= ]44° «— I mark

Note to marker: Units are not required.
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Exemplar 1 (2 Marks)

A) 5180 (n-Q) B) €O - IO 1)
(0-3)
2O(%®)

Mark: 0 out of 2
Rationale: - Incorrect answer in Part A
- Incorrect answer in Part B

Exemplar 2 (2 Marks)

A) 180° B) 18°

Mark: 1 out of 2
Rationale: - Incorrect answer in Part A
- Correct answer in Part B (follow-through error) (1 mark)

Exemplar 3 (2 Marks)

A) 360 B) S(n)=I30(n-2)
S(10)=130(10-2)
[T

Mark: 1 out of 2
Rationale: - Incorrect answer in Part A
- Correct answer in Part B (1 mark)
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Precision Measurement

(2 Marks)

A) State the precision of the speedometer. (1 mark)

Answer:

5 km/h

State the uncertainty of the speedometer. (1 mark)

Q0
2
=
o
o
=
=
=
1
=
C
s
)
£
()
=
-l
1]
0
=

Answer:

2.5 km/h

Note to marker: T not required. Units are not required.
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Exemplar 1 (2 Marks)

A) P=1km/h

B) o0=0.5km/h

Mark: 1 out of 2
Rationale: - Incorrect answer in Part A
- Correct answer in Part B (follow-through error) (1 mark)

Exemplar 2 (2 Marks)

A) S kwm /4

B) X5 km/4

Mark: 1 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Incorrect answer in Part B

Exemplar 3 (2 Marks)

A) 5 km/h

B) 5 km/ht 2.5 ke/h

Mark: 1 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Incorrect answer in Part B (correct answer not clearly indicated)
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Question 27

Johnny needs to measure 1% cups of water to make bread. Justify which of the
following measuring cups is more precise.

Answer:

Johnny should choose cup A because it has smaller increments shown which makes
it more precise.

(]
2
=
o
o
£
=
[
1]
=
©
=
[}
€
Q0
-
b
/]
[\
=

54 Essential Mathematics: Marking Guide (January 2016)



Exemplar 1 (1 Mark)

() :

Mark: 0 out of 1
Rationale: - No justification provided

Exemplar 2 (1 Mark)

Cup ‘A7 becawse /t /s precise to the nearest — cup, where as cup “F”
<

/s only precise to the nearest cup.

Mark: 1 out of 1
Rationale: - Correct justification (1 mark)

Exemplar 3 (1 Mark)

Cup A because it qives the half and quarters markings

Mark: 1 out of 1
Rationale: - Correct justification (1 mark)
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Question 28 (2 Marks)

Jill buys a roll of wallpaper. She uses a measuring device with a precision of 1 cm

to measure and cut a 95 cm piece.

A) State the maximum length of the cut piece of wallpaper. (1 mark)

Answer:

95.5cm

B) State the minimum length of the cut piece of wallpaper. (1 mark)

Answer:

94.5 cm

Note to marker: Units are not required.
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Exemplar 1 (2 Marks)

A) G5 ecmEt 0.5 pm

B) QO emt 0.5 pm

Mark: 0 out of 2
Rationale: - Incorrect answer in Part A
- Incorrect answer in Part B

Exemplar 2 (2 Marks)

A) Bemtlem=9%cem

B) C\S'lcm"'omcm

Mark: 1 out of 2
Rationale: - Incorrect answer in Part A
- Correct answer in Part B (follow-through error) (1 mark)

Exemplar 3 (2 Marks)

A) 95 lom=0). S am
max=95+0.5=95.5

B) swin=95-0.5-94.5

Mark: 2 out of 2
Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
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Question 29 (2 Marks)

Colin has a bucket, marked in 1000 mL increments, that he fills with 4000 mL of
liquid fertilizer. He wants to remove 300 mL of the liquid fertilizer. He uses a
1000 mL container marked in 100 mL increments.

Calculate the remaining amount of mixture that will be in the bucket in the format:

measurement + uncertainty

4000 mL

3000 mL

2000 mL

1000 mL

I |
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Answer:

measurement * uncertainty
4000 mL £ 500 mL
- 300 mL x50 mL

3700 mL £ 550 mL

%f_/ %/_/
1 mark 1 mark

Note to marker: Units are not required.
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Exemplar 1

(2 Marks)

Y000 ml
- 300 wm/
*3FO00 ml

Mark: 0 out of 2

Rationale: - Incorrect answer (uncertainty)
Exemplar 2 (2 Marks)
P =100 U= 50
4000 - 300 = ZF00 3700 = 50 ml
Mark: 1 out of 2
Rationale: - Correct answer (measurement) (1 mark)
Exemplar 3 (2 Marks)
4000 m( 4000 + 0.5 ml
—300 ml —300m( + 0.5 ml

370040 + / ml

Mark: 1 out of 2
Rationale: - Correct answer (measurement) (1 mark)
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Question 30

Ralph is painting his living room with a custom colour that was created at the paint
store by mixing colours. He did not buy enough paint and needs to buy more.

Explain why a degree of accuracy is needed when mixing additional paint to match
his original colour.
Answer:

If the colours are not mixed with the correct amounts it will not match the custom
colour.
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Exemplar 1 (1 Mark)

becayse it should watch the paint of his wall already if it doesn’t then his wall will be shaded
with lighter/darker spots of the color

Mark: 1 out of 1
Rationale: - Correct response (1 mark)

Exemplar 2 (1 Mark)

BecaiiSe in order t0 have the Same paint, yoru L ST have the Same amoint

Of WMEaSLrementS F0 make the Same paint .

Mark: 1 out of 1
Rationale: - Correct response (1 mark)

Exemplar 3 (1 Mark)

a cegree of accuracy is needed because iF it is ofF by a little bit
the whole color would be oFF andl Ra/p% would have *to Fincd a new
basic color awnd Pc’LM‘ﬁ' the room all over again For it to watah.

Mark: 1 out of 1
Rationale: - Correct response (1 mark)
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Statistics

Question 31
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(3 Marks)

DBG Manufacturing has 50 employees. The following table shows employee

salaries:

Position

Number of
Employees

Salary

President

1

$700 000

Managers

3

$100 000

Sales Staff

$50 000

Administration

$40 000

Maintenance

$37 000

Secretaries

$35 000

A) State the mode of the salaries. (1 mark)

Answer:

350 000

State which measure of central tendency is most affected by removing the
president’s salary. Justify your answer. (2 marks)

Answer:

Mean «— I mark

The president’s large salary increases the total earnings for employees and
increases the “average” salary. Mode and median are not affected by the

president’s salary amount.

<« I mark
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Exemplar 1 (3 Marks)

A)  There will be no mode in this question because no number appears more thaw once.
B) when removing the prezedents salary, we are removing the out Liay.

Mark: 0 out of 3
Rationale: - Incorrect answer in Part A
- Incorrect answer in Part B
- Incorrect justification in Part B

Exemplar 2 (3 Marks)

A) 50 000

B) trean because then you get the average of everyone's salaries

Mark: 2 out of 3

Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Incorrect justification in Part B

Exemplar 3 (3 Marks)

A)
Mean[(7x35 000)+(5%37 000)+(94 0 000)+(30x5 0 000)+(3%100 000)+700 000]+5 0
Mean=| 24 § DOO+IFS DOO+140 DOO+1 5 DO DOO+300 DOO+700 DOO|+5 0
Hean=$6!s 000
Hodae=$5 0000

B) Aeau woria be most a,é(z('iafia becarSe the preSident’'S Salary IS So
meich more than angbody €/SES which world S/gnzé/aan%/g drop the mean

wherea S it oo/ an't affﬁ@f fhe mode or median at all.

Mark: 3 out of 3
Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Correct justification in Part B (1 mark)
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Question 32

Connor scored 18/20 on a math test. His mark put him in the 15th percentile.
Justify what his percentile rank indicates about the math test.

Answer:

The test was done very well because 85% of the class scored above 18/20.
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Exemplar 1 (1 Mark)

157" percentile is really low percentade it was a hard test and wost
people scorec above 1§/20.

Mark: 0 out of 1
Rationale: - Incorrect justification (inconsistent information)

Exemplar 2 (1 Mark)

that it's easy

Mark: 0 out of 1
Rationale: - No justification

Exemplar 3 (1 Mark)

Means the test was easy because he’s |5t cwmpared to others

Mark: 0 out of 1
Rationale: - Incorrect justification
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Question 33 (2 Marks)
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Ryan has just finished writing a statistics test. There are 40 students in his class and
30 students scored less than Ryan. Calculate Ryan’s percentile rank.

Answer:

PR=2><]00
n

PR = % x 100 « I mark for all correct substitutions

PR=75 or 75th or PR, < I mark
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Exemplar 1

(2 Marks)

PQ&EEEiEfzj)*Woo
40

PR-3.0.5

PR35

Mark: 1 out of 2

- Correct substitutions (alternate formula) (1 mark)

Rationale:
- Incorrect answer
Exemplar 2 (2 Marks)
TS percentile
Mark: 1 out of 2
Rationale: - Correct answer (1 mark)
Exemplar 3 (2 Marks)
b
PR==~100
h
30
=—=75%
40
Mark: 1 out of 2
Rationale: - Correct substitution (1 mark)
- Incorrect answer (incorrect unit)
Exemplar 4 (2 Marks)
30 4
—=0.75 =725 ercentile
40 ?
Mark: 2 out of 2
Rationale: - Correct substitution (1 mark)
- Correct answer (1 mark)
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Question 34 (3 Marks)

Juanita took a Physics course. The following table shows the marks she earned for a
project and the weight for each category:

Category Mark (%) Weight (%)

Theories 90 40

Communication 60 10

Calculations 70 50

A) Calculate Juanita’s final mark for the project using a weighted mean. (2 marks)

Answer:

Final mark:
90x0.40 = 36
60x0.10= 6 « 1 mark for process

70x0.50 = 35
77% «— I mark

Note to marker: Units are not required.
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If Juanita wanted to improve her overall grade, state in which category she
should focus her efforts. Justify your answer. (1 mark)

Answer:

Calculations, because they are weighted most heavily.
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Exemplar 1 (3 Marks)

A)

B) Colevlations

Mark: 0 out of 3
Rationale: - No justification in Part B

Exemplar 2 (3 Marks)

A) FAO+60+70+3=13.337

B) She should Focus her eFforts on calculations. Improving her
communication would be a Joocl icdlea too, but ‘ﬁ)\@% are onlg worth
O oF her wmark.

Mark: 1 out of 3
Rationale: - Incorrect process in Part A
- Incorrect answer in Part A
- Correct justification in Part B (1 mark)

Exemplar 3 (3 Marks)

A) 36+6+35=77%
Soher final wark s 77%

B) Calculations because even though it is not the lowest wark it is still lower than some and it

comnts for wore than the others.

Mark: 3 out of 3
Rationale: - Correct process in Part A (1 mark)
- Correct answer in Part A (1 mark)
- Correct justification in Part B (1 mark)
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Appendix:

Irregularities in Provincial Tests

A Guide for Local Marking

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

e completely different penmanship in the same test booklet

incoherent work with correct answers

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

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

evidence of cheating or plagiarism

disturbing or offensive content

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

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

Except in the case of cheating or plagiarism where the result is a provincial test mark of 0%,

it is the responsibility of the division or the school to determine how they will proceed with
irregularities. Once an irregularity has been confirmed, the marker prepares an 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—After Marking Complete
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