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Marking Guidelines

The Grade 12 Essential Mathematics Achievement Test: Marking Guide (June 2013) is based on
Grades 9 to 12 Mathematics: Manitoba Curriculum Framework of Outcomes (2009).

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:

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

Test Item Maximum Number
Number of Marks Allotted

agreed to accept Tom’s old car with a trade-in value of $2000.
cost including taxes to buy the new car.

\ Answer:
Taxable amount: 818 000 — $2000

=316 000 <« I mark
Total cost: 816 000 x 1.12
=$17920 < [ mark

Test Item and Marking Guide

Tom wishes to buy a new car in Manitoba for $18 000. The car dealership has

Calculate the total

Exemplar 1 |

(2 Marks)

This section
presents student
sample responses
with the mark(s)
allotted and the
rationale
justifying the
mark(s) allotted.

/8 000 x J.]2 = 520 }60

/

\ Mark: 1 out of 2

Rationale: - Correct use of trade-in value (1 mark)

20 )60 — 2000 = £)§ /60 <—— total cost to buy a tew car

Essential Mathematics: Marking Guide (June 2013)




Vehicle Finance

Question 1 (2 Marks)

You are purchasing a vehicle. The bank will lend you $16 500, repayable over
3 years at an interest rate of 4.25%. Calculate the monthly payment.

Monthly Vehicle Loan Payments
per $1000 borrowed

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

4.00
4.25
4.50
4.75
5.00
5.25
5.50
5.75
6.00
6.25
6.50
6.75
7.00
7.25
7.50
7.75
8.00
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Answer:

$16 500

X 29.64 = 8489.06 monthly payment
1000 S —~—

1 mark 1 mark

2 Essential Mathematics: Marking Guide (June 2013)



Exemplar 1 (2 Marks)

MontaLr Parvent = £29. 4

Mark: 1 out of 2

Rationale: - Correct table value (1 mark)
Exemplar 2 (2 Marks)
6 SO0 x 29.52
i = $487.08/wnﬂ1/g
OO0

Mark: 1 out of 2
Rationale: - Incorrect table value
- Correct solution (follow-through error) (1 mark)

Exemplar 3 (2 Marks)

29 .64 » 16 500
= 489 .06 anwuadl

1000

489 .06 +~ 12 = 40.76 monfh%,

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

Essential Mathematics: Marking Guide (June 2013)



Question 2 (2 Marks)

Tom wishes to buy a new car in Manitoba for $18 000. The car dealership has
agreed to accept Tom’s old car with a trade-in value of $2000. Calculate the total
cost including taxes to buy the new car.

Answer:
Taxable amount: 318 000 — $2000
= %16 000

Total cost: 316 000x1.12
=3817920
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Exemplar 1 (2 Marks)

/)8 000 x ).].2 = 520 )60

20 )60 — 2000 = £)§ )60 <—— total cost to buy a rnew car

Mark: 1 out of 2
Rationale: - Correct use of trade-in value (1 mark)

Exemplar 2 (2 Marks)

3418000 - $2000 = $16 000 « S% = $ 800
$46 000 + 3800 = $16 300

The tobaf coot to buy @ mew car wibl be ﬂi@ﬂq

p—

Mark: 1 out of 2

Rationale: - Correct taxable amount (1 mark)
Exemplar 3 (2 Marks)
/18 000
2000
/6 000

Mark: 1 out of 2
Rationale: - Correct taxable amount (1 mark)

Essential Mathematics: Marking Guide (June 2013) 5



Question 3
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(2 Marks)

Describe one (1) advantage and one (1) disadvantage of purchasing a new car

instead of leasing one.

Advantage of purchasing

Disadvantage of purchasing

Sample Answers:

Advantage of purchasing

Disadvantage of purchasing

No monthly payments, once paid off

Higher monthly payments

No charge for driving excessive
distances

Owner assumes repair costs once the
warranty expires

No charge for excessive wear and
tear

Stuck with the vehicle if it turns out
to be unreliable

Option to personalize/customize the
vehicle

The car becomes an asset

Cheaper in the long run if the car is

kept

(2 x 1 mark)

Essential Mathematics: Marking Guide (June 2013)




Exemplar 1 (2 Marks)
Advantage of purchasing Disadvantage of purchasing
When you Fimish paying Monthly or yearly
For your vehicle you own msurance payments.
the car and it is yours.
Mark: 1 out of 2
Rationale: - Correct response for advantage (1 mark)
Exemplar 2 (2 Marks)

Advantage of purchasing

Disadvantage of purchasing

The buyer owns the
venicle,

If you want fo sell it
You Nave to do dll the
WOrR, not Just give it
back fo the dedler.

Mark: 1 out of 2

Rationale: - Correct response for disadvantage (1 mark)

Essential Mathematics: Marking Guide (June 2013)



Question 4
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(5 Marks)

You are leasing a vehicle. The monthly lease payment is $299 plus taxes for
36 months. The lease requires a $4500 down payment.

A) Calculate the total amount paid over 36 months. (3 marks)

Answer:

Monthly payment:

Lease payments over 36 months:

Total paid over 36 months:

3299 x1.12
= $334.88 «— [ mark
$334.88 x 36
=812 055.68 «— [ mark
312 055.68 + $4500

=$16 555.68 «— [ mark

You choose to purchase the vehicle at the end of the lease for the residual value
(75% of the original value). The original cost of the vehicle was $34 000 plus
taxes. Calculate the total amount paid for the vehicle. (2 marks)

Answer:

Residual value:

Total amount paid:

834 000%x1.12x0.75
= $28 560

816 555.68 + 828 560

=$45115.68 «— [ mark

Essential Mathematics: Marking Guide (June 2013)



Exemplar 1 (5 Marks)
A) 16 555.68
B) 445 15.68
Mark: 2 out of 5
Rationale: - Correct total in Part A (1 mark)
- Correct total in Part B (1 mark)
Exemplar 2 (5 Marks)
A) B)
PST +GST
29(9%';;' C"i_r ?38 34 000 ¥ (12%) = €4080
X oS 34000 +4080 = $38 080
299 +35.88 = 334.88 o, =
3B0OBOx75%=428560
33"?88 x36= |2. 05568 38080 -28560 =$9520
Mark: 3 out of 5
Rationale: - Correct lease payments over 36 months in Part A (2 x 1 mark)

- Correct residual value in Part B (1 mark)

Exemplar 3

(5 Marks)

A £ k1o = £95° 6§

£2999 + £35 46 = £33%4 64 x 36 =£10 055 .64
+£4500
L6555 6§

B f9u 000 x5 = 225 500

L6555 6§ +£25 500 =£4). 055 .64

Mark: 4 out of 5

Rationale: - Correct cost of lease over 36 months in Part A (3 x 1 mark)
- Correct total amount paid (follow-through error) in Part B (1 mark)

Essential Mathematics: Marking Guide (June 2013)



Question 5 (3 Marks)

Phillip buys a used car for $1500. The price of a safety inspection on the car was
$40. When registering the car, Phillip is told that the book value of the car is $3700.
Calculate the total cost of purchasing the car.

Answer:
Safety: 840 x1.05
= 842 «— I mark

Tax on book value: 33700 % 0.07
= $259 <« [ mark

31500+ $42 + 8259
= $1801 « [ mark
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Exemplar 1 (3 Marks)

Car 31500
TInspection B340

31500 + 340 = $1540

The 1otal cost of the Vehicle is $1540.

Mark: 1 out of 3
Rationale: - Incorrect taxes
- Correct total (follow-through error) (1 mark)

Exemplar 2 (3 Marks)
4O x I.12= 44.]80
3700 x 112 =4144.00
+1500
$9563%.30

Mark: 1 out of 3
Rationale: - Incorrect taxes
- Correct solution (follow-through error) (1 mark)

Exemplar 3 (3 Marks)

| don't entirely understanc the question. Phillip purchased the car For
£1500.00. He owns it. It doesnt state whether it was safetied prior to him
buying it or aFter. [l assume you re asking For purchase price ncluding the
safety and the taxes.

15500.00 15500.00
40.00 + taxes = 44 .50

9700 x 07 (37 PST) = 25 £503.90

Mark: 2 out of 3
Rationale: - Incorrect tax on safety
- Correct taxes on book value (1 mark)
- Correct total answer (follow-through error) (1 mark)

Essential Mathematics: Marking Guide (June 2013) 11



Question 6
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(2 Marks)

Nancy is going on a 1300 km car trip. Her car’s fuel efficiency is 8 L/100 km. The
average price for fuel on her trip is estimated to be $1.20 per litre. Calculate the cost
of fuel for her trip.

Answer:

Fuel used:

Total cost:

OR

Fuel rate:

Total cost:

8L

1300 km x
100 km

=104L

104 L x $1.20/L
= $124.80

8L x $1.20/L
100 km

= $0.096/km

1300 km x 80.096/km
= $124.80

«— [ mark

« [ mark

12
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Exemplar 1 (2 Marks)

/300 X .20 =£)560 cost of tue) tor ) 300 ki

Mark: 0 out of 2

Rationale: - Incorrect solution
Exemplar 2 (2 Marks)
1200 .
—— = bAG K x .10 - $195  cost of 4rip
8
Mark: 0 out of 2
Rationale: - Incorrect solution
Exemplar 3 (2 Marks)
§x1.20=#9.6 x13=#124.5
Per
1300
Km
Mark: 2 out of 2
Rationale: - Correct solution, alternate method (2 marks)

Essential Mathematics: Marking Guide (June 2013) 13



Geometry and Trigonometry

Question 7 (2 Marks)

In triangle ABC, the length of side AC is 12 cm, the length of side BC is 11 ¢cm, and
the measure of angle B is 65°. Use the Sine Law to calculate the measure of angle A
in degrees.

Answer:

sind _sinB
a b

sinA _ s 05 <« I mark for substitution
11 12
(11)(sin65°)

12

sind =

sind = 0.831
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angleA = sin™ (0.83])

angleA = 56.18° or 56.2° or 56° «— I mark

Note to marker: Degrees not required. Allow for various roundings.
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(2 Marks)

Exemplar 1

sas > cos
=g +b” =2ab(cos657)
e =Ulem +U2Z em)® =2Ulem) (2. em) (cos 657)

Ne® - [Is3428 7789

c=12.37cm

Ahgle A
dz = bz + C/Z —2be (cosAD)
Ulem)® =U2.em)® +(12.39 em) = 2012, cm)(12..39cm)cosA)

12 =2.97.512]

=cosA
-297.36
cos A=0.593597
A=53.59
—
Mark: 0 out of 2
Rationale: - Incorrect formula
Exemplar 2 (2 Marks)
lem 12 em <
° . b - sinh sin6S  sinC
sin’\ sinB Sinc

Il em ) [2 em - 10.37

sinh  sin(65)
Mark: 1 out of 2
Rationale: - Correct substitution (1 mark)

Exemplar 3 (2 Marks)
Sink _ 5in ) 9inC Sink __ts LA CHC N 115
o b c HChw~ (20~ 2 M
L \
sink _5n® 5ink _ ©.90L3
- —

Mark: 2 out of 2
Rationale: - Correct solution (2 marks)

Essential Mathematics: Marking Guide (June 2013) 15



Question 8 (3 Marks)
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The Cosine Law is often used in construction, commercial, industrial, or artistic
applications.

A) Demonstrate one use of the Cosine Law in the real world by performing the
following two steps: (2 marks)

e State a specific example where Cosine Law is used.

e Support your example with a written explanation, or with other information
or evidence, of how Cosine Law is used.

Answer:

2 marks for example with support

Sketch a reasonably neat picture or diagram (not necessarily to scale) that
supports your example in Part A. (1 mark)

Answer:

1 mark for sketch

16
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Exemplar 1 (3 Marks)

A) The Cosire Law can be vsed when sailors B)
would want to know the distance of something

W they wanted to know how far an island was

from them bout only knew the distance from

them to the lighthouse and Hrom the lighthouse

to the island
ot =a’+b°
CQ - 597 + 4; — L,(/
C=N4l =64 km

Mark: 0 out of 3
Rationale: - Incorrect answers

Exemplar 2 (3 Marks)

A)  When a construction duilder is makang the outline of a roof .

B)

Mark: 0 out of 3
Rationale: - Incorrect answer

Exemplar 3 (3 Marks)

A)  The coswe law s wsed when you are tiung fo Fund the mussng sude of a trangle. Pechaps
f gou were bulding an easel for example, and you needed fo find the length of ohe of
the peces of wood used fo create a stand.

B) S0 o [ needed fo fund ‘ . that’s where
ouf how long ths wood 1} the cavas goes
heeds fo be, 1’d wse ¢ (O

the coswe law!

0

88
20w

Mark: 3 out of 3
Rationale: - Correct answer in Part A (2 marks)
- Correct sketch in Part B (1 mark)

Essential Mathematics: Marking Guide (June 2013) 17



Question 9 (3 Marks)

A building foundation has 8-sided regular polygon piles. Each pile has a radius of
12 inches. Determine the width of a face of the polygon.

Answer:

Central angle: 360°
8
= 45° «— I mark

a’ =b"+c = 2bc cos A
face®’ =12° +12° - 2(12)(12)005 45° <« I mark for substitution

face® = 288 — 203.65
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face® = 84.35

face =~/84.35

face=9.18 or 9.2 or 9 (inches) «— 1 mark

Note to marker: Various solutions exist, including those using Sine Law, or
right-angled trigonometry. Allow for various roundings.
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Exemplar 1 (3 Marks)
360
c = =499
&
Mark: 1 out of 3
Rationale: - Correct calculation of central angle (1 mark)
Exemplar 2 (3 Marks)
360 ¢+ % =4S
(dearees) (sides)  (central ona\e)
in 45
al -1 3.5 in face
| 12 in
Mark: 1 out of 3
Rationale: - Correct calculation of central angle (1 mark)
Exemplar 3 (3 Marks)
" b @ S = -2 (180)
sinh s A S = 8- 2(180)
45 (A S =680
LA-015 4 b [ S = 1080
LP-ag , T
g c | e
0 lmin b (st 67.9) = (A (sin 49)
b=ain ¢ = 45
o b(0.ax58) 8485
09038 09238
The foces are a inches.
b-alss
Mark: 3 out of 3
Rationale: - Correct solution, alternate method (3 marks)

Essential Mathematics: Marking Guide (June 2013)
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Question 10 (3 Marks)

A given quadrilateral has the following properties:

e the opposite sides have equal length
e the measures of consecutive (or adjacent) angles are not equal

A) Draw the quadrilateral with these properties. (2 marks)

| 5
| 70° 110°
OR 3 3
|
| 5

For opposite sides equal «— [ mark

Answer:

For unequal consecutive angles «— [ mark

B) State the name of this quadrilateral. (1 mark)

Answer: Parallelogram
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Note to marker:
“Rhombus” is acceptable if all 4 sides are drawn equal in Part A.
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Exemplar 1

(3 Marks)

A)

B) square

Mark: 0 out of 3
Rationale: - No indication of equal sides or angles in Part A
- Incorrect answer in Part B

Exemplar 2

(3 Marks)

II

B) all square.s

Mark: 1 out of 3
Rationale: - Opposite sides are equal in Part A (1 mark)
- Incorrect answer in Part B

Exemplar 3

(3 Marks)

L

B) TRAPEZOWD

Mark: 2 out of 3
Rationale: - Consecutive angles not equal in Part A (1 mark)
- Correct answer in Part B (follow-through error) (1 mark)

Essential Mathematics: Marking Guide (June 2013)
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Question 11

Choose the letter that best completes the statement below.

A given quadrilateral has four sides of equal length. The quadrilaterals with this
property are
a) all parallelograms
b) all trapezoids
c) all regular pentagons
all trapezoids and all rhombuses

all rhombuses
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Question 12 (3 Marks)

Q0
2
=
o
o
=
=
=
1"
=
©
(=
)
£
()
=
-l
/]
o
=

Polygons are often used in construction, commercial, industrial, or artistic
applications.

A) Demonstrate one use of the various properties of polygons in the real world by
performing the following two steps: (2 marks)

e State a specific example where the various properties of polygons are used.

e Support your example with a written explanation, or with other information
or evidence, of how the various properties of polygons are used.

Answer:

2 marks for example with support

Sketch a reasonably neat picture or diagram (not necessarily to scale) that
supports your example in Part A. (1 mark)

Answer:

1 mark for sketch

24
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Exemplar 1 (3 Marks)

A) - used for signs B)

- d sfop sign

Mark: 0 out of 3
Rationale: - Incorrect answers

Exemplar 2 (3 Marks)

A) They are used in construction For B)
their Strong Structure and alse usect
in nature by honey bees in their honey
combs For strength.

Mark: 3 out of 3
Rationale: - Correct answer in Part A (2 marks)
- Correct sketch in Part B (1 mark)

Exemplar 3 (3 Marks)

A) —indiiStrial art cocld be ons

’-% a perSon mak/hé; a Stroictiire or sven a
container with a po/gg,on Strocetiire with maybe
& sides. Calec/ationS will have #o be done with

%m‘a,ng/zs, nza%a,ng/ss and oa%a%ons t0 make FHS

and maks SideS evenly So %Asg j/%‘

Mark: 3 out of 3
Rationale: - Correct answer in Part A (2 marks)
- Correct sketch in Part B (1 mark)

Essential Mathematics: Marking Guide (June 2013) 25



Statistics

Question 13

Choose the letter that best completes the statement below.

Outliers are removed from a data set before calculating the measure of central
tendency. This measure is called the

a) mean

b) median

c) mode

d) trimmed mean

e) weighted mean

Answer: d)
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Question 14 (2 Marks)

You are given the following set of data:

A) Express the mode. (1 mark)

Answer:

B) Express the median. (1 mark)

Answer:
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Exemplar 1 (2 Marks)

A) Answer: 7,7

2233345728899 010

B) Answer: 70

0+3+10+4+5+2+9+9+2+7+7+3+9+82+3=90

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

Exemplar 2 (2 Marks)
83 _
O,L) O,L) 5) 5) 5) #) 5) 7) 8) 8) Qf; Qf; lO) lO (?'é ahﬂ*\M@{lC M@Qn)
A) Answer: =

B)  Answer: & @nd 7

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

Exemplar 3 (2 Marks)
A) Answer: 3
B)  Answer: 9

1o+9+8+7+2 3L

X X

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

Essential Mathematics: Marking Guide (June 2013) 29



Question 15 (2 Marks)

A research company conducted a survey on the music preferences of two groups of
people. People in Group A enjoyed 1 out of the 5 songs. People in Group B enjoyed
3 out of the 5 songs.

Explain why the research company may use a weighted mean to determine the
overall enjoyment of the music.
Sample answers:

— There may be more people in one of the groups.

—  The opinions of one group may be more valuable to the company (e.g., due to
age range).
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Exemplar 1 (2 Marks)

GFOUP A GFOUP B
[out of S songs Houb of 5 songs
Percent Weiaht Overall
Group A i 20% S |
5
3
Group A —=60% S 3
5
Mark: 0 out of 2
Rationale: - Incorrect response
Exemplar 2 (2 Marks)
el B
I/5 3/5
i x 1+3 4
X = 2_ = P 400/
n o 10

to get an accurate perceptage

Mark: 0 out of 2

Rationale: - Incorrect response
Exemplar 3 (2 Marks)
1 3
A = b -
S S

In A people lice it less bk w\cu@Jo@ ook is who the Companyy is torareting .

Mark: 2 out of 2
Rationale: - Correct response (2 marks)
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Question 16 (2 Marks)

A class of 20 students had a mean of 8 out of 10 on a recent quiz. The teacher added
up all of the marks and got 160 out of 200 marks for the class. The teacher decides
to use a trimmed mean, and drops two marks: a “2” and a “10”. Calculate the
trimmed mean for the class.

Answer:

Old total: 20x 8 =160

New total: 160 — (2 +10)
=148 <« I mark

148
(20—2)
148
T
=82 «— I mark

Trimmed mean:
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Exemplar 1 (2 Marks)

Trimmed wmean :

7. trim = < - 07
10

Trimmed X = (207) = % < 80

Mark: 0 out of 2
Rationale: - Incorrect solution

Exemplar 2 (2 Marks)

The mean would go up a little bit because the two 1o bringing the
average down more than the ten 1s bringing it up 2o 1 would say 1t
wolld be a mean of 9 out of 1@.

Mark: 0 out of 2
Rationale: - Incorrect solution

Exemplar 3 (2 Marks)

3/10 mean

2,%%%%%%%%%%%%%%%%8%87%87%10

=156 £ |13 = 3.6 = 4|0 trimmed mean

Mark: 1 out of 2
Rationale: - Incorrect new total
- Correct solution (follow-through error) (1 mark)
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Question 17 (3 Marks)
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On a recent math test, Hannah received a better mark than 16 other students in the
class. There are 25 students in the class.

A) Calculate Hannah’s percentile rank. (2 marks)

Answer:

P=£><]00
n

= % x 100 « [ mark for substitution

= 64

.64 or 64th or P, «— I mark

16.5
Note to marker: accept 25 =66

B) Explain whether Hannah passed the test. (1 mark)

Answer:

We do not know Hannah's score on the test, so we do not know if she passed
or not.
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Exemplar 1 (3 Marks)

A) b
—x (00
PN
= 0.00b4
B)
Mark: 1 out of 3
Rationale: - Correct substitution in Part A (1 mark)
Exemplar 2 (3 Marks)
/
A) PR-E 17
R&
B) I#'S hara to tell by a percentile r‘a,hk/hé; thether She paSSed or wof.

Percentile muué/ng, compare how yor did compared #o everyone €/ Se boit

adon't ueceSSarily rej/sa% yocir mark.

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

Exemplar 3 (3 Marks)

n

A Se +0.5(0)
)R- (m)x 00 PR- '*Z—Sx 100

= M
B) We don 't know because we don & know what the obher marks were.
Mark: 3 out of 3

Rationale: - Correct answer in Part A (2 x 1 mark)
- Correct response in Part B (1 mark)
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Home Finance

(2 Marks)

State two (2) reasons why a homeowner would spend money on preventative
maintenance.

Sample Answers:

Money is spent now to avoid problems in the future.
Small repairs now may be cheaper than larger repairs later on.
1t is a form of budgeting, to avoid having to pay for large repairs all at once.

1t helps maintain/increase the value of the house.

(2 x I mark)
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Exemplar 1 (2 Marks)

) Tobe reimbursed in case of burglary

2)  To be reimbursed in case of fire or flood

Mark: 0 out of 2
Rationale: - Incorrect responses (conceptual error)

Exemplar 2 (2 Marks)

Fix omall frabl@m/; before they become blg ones.

Make improvements for better economy.

Mark: 1 out of 2
Rationale: - One correct response (“fix small problems”) (1 mark)

Exemplar 3 (2 Marks)

— So there won't be long term problems

— So it won't cost a lot later down the roacl

Mark: 2 out of 2
Rationale: - Two correct responses (2 x 1 mark)
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Question 19 (2 Marks)

Homeowners must pay a Land Transfer Tax when purchasing a property. This tax is
calculated as follows:

Value of Property

On the first $30 000

On the next $60 000
(i.e. $30 001 to $90 000)

On the next $60 000
(i.e. $90 001 to $150 000)

On the next $50 000
(i.e. $150 001 to $200 000)

On amounts in excess of $200 000

Calculate the Land Transfer Tax due on a property valued at $80 000.

Sample Answers:

First $30 000: no tax « [ mark
Next $50 000: 350 000 x 0.005
= 3250 « [ mark
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OR

Taxable portion: $80 000 — 330 000

=350 000 «— [ mark
Tax: $50 000 x 0.005

= 3250 «— [ mark
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Exemplar 1

(2 Marks)

§0 000 x 0.00S

=400

#20 400

Mark: 0 out of 2
Rationale: - Incorrect taxable portion
- Incorrect answer

Exemplar 2

(2 Marks)

$80 000 x.005 = $400

Mark: 1 out of 2
Rationale: - Incorrect taxable portion
- Correct solution (follow-through error) (1 mark)

Exemplar 3

(2 Marks)

480 000
- 30 000

50000 x 0.5 = 42.5 000

Mark: 1 out of 2
Rationale: - Correct taxable portion (1 mark)

Essential Mathematics: Marking Guide (June 2013)

39



Question 20
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(4 Marks)

State four (4) ongoing or daily expenses of maintaining a house. Choose from the

list of expenses below.

Lawyer’s fees

Down payment

Mortgage payment

Utilities

Yard care

Interest adjustment

Property tax

Movers

Insurance

Sample Answers:

mortgage payment
yard care
property tax
utilities

insurance

1 mark for each correct response (4 % 1 mark)
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Question 21 (2 Marks)

A couple owns an older house and they would like to reduce their expenses. State
two (2) things they could do to reduce their monthly heating costs.

Sample Answers:

install a programmable thermostat

add insulation to exterior walls and/or attic

install new windows

install new doors

improve the seal around existing windows and doors

decrease the thermostat temperature

1 mark for each correct response (2 % 1 mark)
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Exemplar 1 (2 Marks)

Keep doors and winidews closed in the winter ang turn keat off at

n{'gbt.

Mark: 1 out of 2
Rationale: - One correct response (“turn heat off”) (1 mark)

Exemplar 2 (2 Marks)

. Put a Pive stove in the od house.

2. Get a better home, and better jOb-

Mark: 1 out of 2
Rationale: - One correct response (“fire stove”) (1 mark)

Exemplar 3 (2 Marks)

@ They could use space heaters tn the winker so then Lt gets warm tn one
roon (the one You are in) and not the rest of the house.

@ TM% could aLsoJucst make the heat down and t@ anol Reep the house at a
comstant teveperature so the heat won't klek Lin when tmg don't need Lt.

Mark: 2 out of 2
Rationale: - Correct responses (2 x 1 mark)
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Question 22 (2 Marks)

Calculate the monthly payment for a mortgage of $120 000, amortized over 15 years
at a rate of 4% interest per year.

Amortization Period of Mortgage Loan When Paid Monthly

Amortization Period of Mortgage Loan
(Blended payment of principal and interest per $1000 of loan)

Interest Rate 5 years 10 years 15 years 20 years 25 years

4.00% $18.40 $10.11 $7.38 $6.04 $5.26
4.25% 18.51 10.23 7.50 6.17 5.40
4.50% 18.62 10.34 7.63 6.30 5.53
4.75% 18.74 10.46 7.75 6.44 5.67
5.00% 18.85 10.58 7.88 6.57 5.82
5.25% 18.96 10.70 8.01 6.71 5.96
5.50% 19.07 10.82 8.14 6.84 6.10
5.75% 19.19 10.94 8.27 6.98 6.25
6.00% 19.30 11.07 8.40 7.12 6.40
6.25% 19.41 11.19 8.53 7.26 6.55
6.50% 19.53 11.31 8.66 7.41 6.70
6.75% 19.64 11.43 8.80 7.55 6.85
7.00% 19.75 11.56 8.93 7.70 7.00
7.25% 19.87 11.68 9.07 7.84 7.16
7.50% 19.98 11.81 9.21 7.99 7.32
7.75% 20.10 11.94 9.34 8.13 7.47
8.00% 20.21 12.06 9.48 8.28 7.63
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Answer:

$120 000

x $7.38 = $885.60

1 mark 1 mark
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Exemplar 1 (2 Marks)
(7.38) (/20 000) = §§5 00
Mark: 1 out of 2
Rationale: - Correct table value (1 mark)
Exemplar 2 (2 Marks)
1220000 x 7.35\ &&S 600
( ): =8856 <12 = #106272.
1000 j000
Mark: 1 out of 2
Rationale: - Correct table value (1 mark)
Exemplar 3 (2 Marks)
Mon P)/mf #120000 #7.35
™ = #8855 .60
#1000 Mon
|
T =Prt =TI = #855.60 (0.04)(—) =52 952,
2
Mark: 2 out of 2
Rationale: - Correct solution (2 x 1 mark)
- Extra information not related to answer
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Question 23 (2 Marks)

A portion of Joe’s monthly mortgage payment goes towards interest. Joe wonders
how much interest he will pay over the life of the mortgage.

Explain how Joe can calculate this amount.

Answer:

First calculate the total amount paid to the bank «— I mark

Subtract the amount borrowed/mortgaged «— [ mark

OR

Total paid = monthly payment X number of payments <« I mark

Interest = total paid — amount mortgaged «— I mark
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Exemplar 1 (2 Marks)

LAk am ameondirat-om +ablsa.

Mark: 0 out of 2
Rationale: - Incorrect answer

Exemplar 2 (2 Marks)

He can make up an amortization chart including his monthly payment and interest

payment for each morth. Do the chart for the whole pericd, total at the bottom.

Mark: 2 out of 2

Rationale: - Correct answer (2 % 1 mark)

Exemplar 3 (2 Marks)
It started $120 000 wortgage §> 885.60 wonthly payment
awortized 15 years at 4% X 12 Months

10 627.20 Iy
x 15 years

159 408 .00 total pa,/d
= 120 000.00 rmirus the mortgage

$3G 403 Interest paiaﬁ

Mark: 2 out of 2
Rationale: - Correct answer (2 % 1 mark)
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Precision Measurement

(2 Marks)

A metre stick is divided into 100 centimetres. Express the precision and uncertainty
for the metre stick.

Precision:

Uncertainty:

Answer:

Precision: 1 (cm) <« 1 mark

Uncertainty: 0.5 (cm) or * 0.5 (cm) <« I mark

Note to marker: “cm’ not required
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Exemplar 1 (2 Marks)
Precision: |
Uncertainty: 0-05
Mark: 1 out of 2
Rationale: - correct answer for Precision (1 mark)
Exemplar 2 (2 Marks)
Precision: cms
Uncertainty: 0.5 cm
Mark: 2 out of 2
Rationale: - Correct answers (2 x 1 mark)
Exemplar 3 (2 Marks)
Precision: 1 centmetie
Uncertainty: T o50m
Mark: 2 out of 2
Rationale: - Correct answers (2 x 1 mark)
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Question 25 (2 Marks)

Gold is trading at $1 300 per ounce. Explain why a jeweller would want to be very
accurate when weighing gold to make a ring.

Sample answers:

— The jeweller does not want to give the customer more gold than they pay for, the
jeweller would lose money.

—  The advertised amount of gold in the ring (the jeweller’s claim) should be as
close as possible to the true amount of gold in it, so that the jeweller can
maintain her reputation.
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Exemplar 1 (2 Marks)

Becayse Gold /s expensive

Mark: 0 out of 2
Rationale: - Incorrect response

Exemplar 2 (2 Marks)

ya fhe/ were to put too wuch or too little i+ would set the cost

otf dhc/ other jew&“erj W&M’J notice it when ‘T’he/ were 1o Weigh 1.

Mark: 2 out of 2
Rationale: - Correct response (2 marks)

Exemplar 3 (2 Marks)

Because if she qoes a little over they lose money, if she's shy a bit then they are ripping the
buyers of f.

Mark: 2 out of 2
Rationale: - Correct response (2 marks)
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Question 26 (2 Marks)

A graduated cylinder is a measuring device used for liquids. Express the precision
and uncertainty for the given graduated cylinder.

A
o

3
| r

B
o

w
o

Close-up view

N
o

-
o

@

Graduated
cylinder

Precision:

Uncertainty:
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Answer:

Precision: 1 (mL) «— [ mark

Uncertainty: 0.5 (mL) or £ 0.5 (mL) < I mark

Note to marker: “mL” not required
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Exemplar 1 (2 Marks)
Precision: 44 pm
Uncertainty: 44.5 mn
Close enowgyhn Lok
Mark: 0 out of 2
Rationale: - Incorrect answers
Exemplar 2 (2 Marks)
Precision: 43 wmL £ O5
Uncertainty: 4.5 <—2 4385
Mark: 0 out of 2
Rationale: - Incorrect answers
Exemplar 3 (2 Marks)

43 L precise fo 1 mL

Precision:
Uncertainty: D L
Mark: 2 out of 2
Rationale: - Correct answers (2 x 1 mark)
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Question 27 (2 Marks)

A steel manufacturer creates an item that must be 5 cm across with a tolerance of
0.2 cm (£ 0.1 cm). The manufacturer writes the measurements of the item in the
form:

Express the values of a and b.

Answer:

<« I mark

<« I mark
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Exemplar 1

(2 Marks)

a2 S 10/t

b: 49 co~ 0./l e

Mark: 0 out of 2
Rationale: - Incorrect responses

Exemplar 2

(2 Marks)

Mark: 1 out of 2
Rationale: - Correct answer for “a” (1 mark)
- Incorrect answer for “b”
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Question 28 (2 Marks)

Tolerance is often used in construction, commercial, industrial, or artistic
applications.

Demonstrate one use of tolerance in the real world by performing the following two
steps:

e State a specific example where tolerance is used.

e Support your example with a written explanation, or with other information
or evidence, of how tolerance is used.

Answer:

2 marks for example with support
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Exemplar 1 (2 Marks)

A speciHic situation where 7t /s wused would be 1n a screnti#ic Jab, rreaswring

itrportant / 19urels

T he scrent/st wil) not exactly be able to preasure precisely the preasure of )iguid

So there twust be to/erarce allowed.

Mark: 0 out of 2
Rationale: - Incorrect response

Exemplar 2 (2 Marks)

In.s’%a,//m% a wikdot on a hoilSE.

Mark: 0 out of 2
Rationale: - Incorrect response

Exemplar 3 (2 Marks)

— witng a hole for a plug w drywall

— gou canmot b & foo big or foo small (but gou can be off a Uitle) otherunse o won’t Ft.

Mark: 2 out of 2
Rationale: - Correct response (2 marks)
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Probability

Question 29 (2 Marks)

A fair coin is tossed four (4) times and the results are: heads, heads, heads, tails.

A) Express the probability of the coin landing on “heads” the next time it is tossed.
(1 mark)

Answer:

1
> or 0.5 or 50% or loutof2 or 1:2 <« Imark

B) Explain your answer in Part A. (1 mark)

Sample answers:

— Past results do not affect the next toss of the coin.
— There are two possible outcomes: heads is one of them.
— There is an equal chance of heads or tails, if it is a fair coin.
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Exemplar 1

(2 Marks)

A) \va

B)

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

Exemplar 2

(2 Marks)

A)  llor 50%

B) o watter how wany times you toss the comn and what direction is face up you still only

have a 50/50 charce regardless

(though T have heard that if you toss a com with the head face up you techncally have a

SI% chance to get heads again...)

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

Exemplar 3

(2 Marks)

A) | out o{j 1

B) There's onl% Q sides =0 there's a ©0% chance.

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 30
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(3 Marks)

In a book, 17 out of 68 pages contain an image. Express the probability, in the form
of a fraction, a decimal, and a percent, that a randomly selected page will contain an

image.

Fraction:

Decimal:

Percent:

Answer:

Fraction:

Decimal:

Percent: 25 or 25%

<« I mark

<« 1 mark
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Exemplar 1 (3 Marks)
7
Fraction: a
Decimal: I7.64
Percent: I7.697
Mark: 1 out of 3
Rationale: - One correct answer (fraction) (1 mark)
Exemplar 2 (3 Marks)
£
Fraction: 37

Decimal: 0.205

Percent: 20.5%

Mark: 2 out of 3
Rationale: - Incorrect fraction

- Two correct answers (decimal and percent) (follow-through error) (2 x 1 mark)

Essential Mathematics: Marking Guide (June 2013)

61



Question 31 (3 Marks)
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Sandy pays $5 to play a game. The probability of winning is 60%. She will receive
$10 if she wins.

A) Determine the expected value for this game. (2 marks)

Answer:

EV = P(win) x $gain — P(lose) X $loss
=(0.60) x (85) - (0.40) x (85) <« I mark for substitution
=33-82
=81 « I mark

OR

0.60 x $10 = $6 average earnings «— I mark
86 — 85 = §1 expected value «— I mark

Explain whether Sandy should play this game, based on your answer in Part A.
(1 mark)

Answer:

Yes, Sandy should play this game because the expected value is positive.
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Exemplar 1

(3 Marks)

A) coOx5-40x5=100

B)  Yes, sandy should play the game because the probability of her winning, is high.

Mark: 1 out of 3

Rationale: - Incorrect substitution in Part A
- Correct solution in Part A (follow-through error) (1 mark)
- Incorrect answer in Part B

Exemplar 2 (3 Marks)
A) eV =(0.60)(10) = (0.40X 5)
=6-2
eV =4
B) VYes, she will gain Y dollars.
Mark: 2 out of 3
Rationale: - Incorrect substitution in Part A
- Correct solution in Part A (follow-through error) (1 mark)
- Correct answer in Part B (follow-through error) (1 mark)
Exemplar 3 (3 Marks)
A Winnings
) win : 60% 3/s #< 3/Sx5=3
lose:  Y40% 2/s | -#s| 2/sx-5=-2
-2+3=]

B) Sam// has a chance of winning, she is not in tThe negative however | is

close to negative so she has a chance of losing. SanJ/ Should take the

chance of winning because it is in the Pasi-ﬂ'\/e.

Mark: 3 out of 3
Rationale: - Correct answers in Part A (2 x 1 mark)
- Correct answer in Part B (1 mark)
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Question 32

Describe a situation that would have favourable odds of 5: 2.

Sample answers may vary, however:

— 7 total outcomes
— 5 favourable outcomes
— 2 unfavourable outcomes

For example:

— randomly choosing a day of the week and having it be a week day

— having 5 blue marbles and 2 red marbles in a bag, and choosing a blue marble
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Exemplar 1 (1 Mark)

In a standard basketbal game and 1 were to bring 5 glayers on the court against )

quys, 1t woulld be in faver for most likely us to win the game.

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 2 (1 Mark)

7 blue marbles
2 red marbles

You have a better chance at picking a blue marble,

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 3 (1 Mark)

I have S red shirts and @ green. What is the odds in favor for picking out a red?

5

Mark: 1 out of 1
Rationale: - Correct answer (1 mark)
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Question 33 (3 Marks)

John has a six-sided cube and each face is labelled with a different number: 1, 2, 3,
4,5, and 6.

He tosses the cube and sees the following results: 6, 4, 6, 6, 1, 6.

A) Assume that the cube is fair. Express the theoretical probability of tossing the
cube and it showing a 6. (1 mark)

Answer:

é or 0.17 or 17% or 1:6 or oneoutofsix

B) Express the experimental probability of tossing the cube and it showing a 6.
(1 mark)

Answer:

% or 0.67 or 67% or 4:6 or fouroutof six

C) Explain whether you think this is a “fair cube”. (1 mark)
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Sample Answers:
— This may not be a fair cube because a 6 should only show up one out of six
times, but it came up 4 times.

— This may be a fair cube, and tossing the cube many more times will provide
evidence.
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Exemplar 1 (3 Marks)

A) e
B) 4/¢

C) YE5 BECAUSE EACH SIDE WAS A DIFFERENT NUABER.

Mark: 2 out of 3

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

Exemplar 2 (3 Marks)
A) 1:4
B) 4¢

C)  Well asHhe dada shows, the cube Srequently lands on G & which shows G irequiarity when
compared 4o the {heoretical wobab;’l;{ﬂ 5 with thadt. dada in mind, T don"t. 4hink this is @

“Sair cube”.

Mark: 3 out of 3
Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Correct explanation in Part C (1 mark)

Exemplar 3 (3 Marks)
A /
) ¢
B)

C) Mo, because you Shouldr't be able to geﬁ ¢ that COnjdjfenﬂ%4

Mark: 3 out of 3

Rationale: - Correct answer in Part A (1 mark)
- Correct answer in Part B (1 mark)
- Correct answer in Part C (1 mark)
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Question 34

Express the probability of there being an October snowstorm somewhere in
Manitoba if the odds for this occurrence are 3 to 1.

Answer:

% or 75% or 0.75 or 3:4 or 3outof4
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Exemplar 1 (1 Mark)

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 2 (1 Mark)

The Prdbabf“‘f’/ would be 33.3% chance of a snowstorm in MB if odds were 3.

Mark: 0 out of 1
Rationale: - Incorrect answer

Exemplar 3 (1 Mark)

Twe PROBABWATY \s 4.

Mark: 1 out of 1
Rationale: - Correct answer (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 lrregular 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.

Essential Mathematics: Marking Guide (June 2013) 71



72

Essential Mathematics: Marking Guide (June 2013)



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:

For Department Use Only—After Marking Complete

Consultant:

Date:
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