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Preamble

This document is one of a series of two documents.

e Grade 12 Applied Mathematics Achievement Test: Exemplars
e Grade 12 Applied Mathematics Achievement Test: Marking Guide

The exemplars contained in this document are intended to improve marking accuracy

and consistency. The marking exemplars include marks assigned by the test development
committee, together with rationales for the marks. Conversely, the training exemplars do not
include marks and can be used for practice purposes. Markers may use these exemplars to
practice marking on their own. They can then compare their work with the answers provided in
the Training Exemplar Answers section at the end of this document.
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Marking Exemplar 1

Question 3 Total: 3 marks

A rock is launched from the top of a cliff. It follows a parabolic path modelled by the following
function:

H(t) = —3.85t% + 16.6t + 25

where H(t) represents the height of the rock (in metres)
and t represents the time (in seconds).

a) Determine the maximum height reached by the rock. (1 mark)

[onoxd w= 1.0 5
Y:[d2.8am |

b) Determine the total amount of time the rock is in the air. (1 mark)

{1}

« - [T e )
y

c¢) Determine at what time(s) the rock is 20 m above the ground. (1 mark)

DY)
*] 1«0-18 L

4 - 20 Yy v 20

®—r

Mark(s): 2.5/3

0.5 mark for appropriate work in (a)
0.5 mark for consistent answer in (a)
0.5 mark for appropriate work in (b)
0.5 mark for appropriate work in (c)
0.5 mark for consistent answer in (c)
does not include the units in the final answer in (c)
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Marking Exemplar 2

Question 3 Total: 3 marks

A rock is launched from the top of a cliff. It follows a parabolic path modelled by the following
function:

H(t) = —3.85t% + 16.6t + 25

where H(t) represents the height of the rock (in metres)
and t represents the time (in seconds).

a) Determine the maximum height reached by the rock. (1 mark)

Sy %0\ m-exex 5‘

b) Determine the total amount of time the rock is in the air. (1 mark)

.LA Secondd

c¢) Determine at what time(s) the rock is 20 m above the ground. (1 mark)

L. DY Second s

Mark(s): 1.5/3

© 0.5 mark for consistent answer in (a)
© 0.5 mark for consistent answer in (b)
© 0.5 mark for consistent answer in (c)
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Training Exemplar 1

Question 3 Total: 3 marks

A rock is launched from the top of a cliff. It follows a parabolic path modelled by the following

function: hcyln( line

R H(t) = —3.85t* + 16.6t + 25

[

where H(t) represents the height of the rock (in metres)
and t represents the time (in seconds).

a) Determine the maximum height reached by the rock. (1 mark)

Ly<
-3 95x4 /6%)“’25 L/Z S/gm 1S ‘/ll)ﬂ

[max )

wmaXir'w? hC "9 h—é

b)  Determine the total amount of time the rock is in the air. (1 mark)

Codis 7 |

[zerS] Y7o 1194 € /9 4 6. 6T seornds i dle oir
X

- = [,/ $

[Feidl 3, 2 0
X, = 5.4,

c¢) Determine at wha the rock is 20 m above the ground. (1 mark)

x = =0.25,
y=20
@:n-lcr:eg
=59,
Y =20
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Training Exemplar 2

Question 3 Total: 3 marks

A rock is launched from the top of a cliff. It follows a parabolic path modelled by the following
function:

H(t) = —3.85t% + 16.6t + 25

where H(t) represents the height of the rock (in metres)
and t represents the time (in seconds).

a) Determine the maximum height reached by the rock. (1 mark)

L3 medes o
b) Determine the total amount of time the rock is in the air. (1 mark)

5.3%7 econoS

c¢) Determine at what time(s) the rock is 20 m above the ground. (1 mark)

0.35 SecondS
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Marking Exemplar 1

Question 4 Total: 4.5 marks

The population of Bachstein is growing at a rate of approximately 4.5% per year. The population
in 2016 was 15 829.

a)

b)

c)

Determine the exponential regression equation that models the population growth,
expressed to the nearest thousandth (three decimal places). You may use the table below.
(2 marks)

Time (years since 2016) Population
l 16 Sy
1e) U 551
\5 96 (55
L6 TR

@)

Regression equation:{h, \{“ ﬂ(‘o}x = \{?Z(:\) oondl. L‘) = [(O({g

Determine the population of Bachstein in 2026 using your equation in (a). (1 mark)
G
\{5-(;3 < lous = 1%2?(

When the population reaches 30 000, Bachstein will build a new shopping mall. Determine
in which year the population will reach 30 000. (1.5 marks)

Y7/56O®O =D > = L(,\(’-SL()

0, T~ s Yea\rb M VOQUL\OLKYQOV\ o veacln S0 060

Mark(s): 3.5/4.5

®0000000

1 mark for initial value in (a)

1 mark for rate of growth in equation in (a)
0.5 mark for appropriate work in (b)

0.5 mark for consistent answer in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent x-value in (c)

0.5 mark deduction for procedural error in (b)

does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes
parameters separately from the equation in (a)

o))

Applied Mathematics: Exemplars (June 2025)



Marking Exemplar 2

Question 4 Total: 4.5 marks

The population of Bachstein is growing at a rate of approximately 4.5% per year. The population
in 2016 was 15 829.

a) Determine the exponential regression equation that models the population growth,
expressed to the nearest thousandth (three decimal places). You may use the table below.

(2 marks)
Time (years since 2016) Population
| [0 U\
) 179993
B JyoLs
Y 1IN\ {70
@ |

0109
Regression equation: Ewpauﬂ 15 (056

b)  Determine the population of Bachstein in 2026 using your equation in (a). (1 mark)

)
15 597 .50 U0 ' oy
- 957%%. 0b

R

s
350

c)  When the population reaches 30 000, Bachstein will build a new shopping mall. Determine
in which year the population will reach 30 000. (1.5 marks)

E9)
Y= 3o x= 1US3 " ©
[&\"W] (,l: Tp oW /Lo\if ((Lb-ﬁ\ \
X _— —
IS

Mark(s): 4.5/4.5

1 mark for initial value in (a)

1 mark for rate of growth in equation in (a)
0.5 mark for appropriate work in (b)

0.5 mark for consistent answer in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent x-value in (c)

0.5 mark for consistent year in (c)

does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes
parameters separately from the equation in (a)

does not express the answer to the appropriate number of decimal places in (a)

®e® 0000000

rounds incorrectly in (c)
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Training Exemplar 1

Question 4 Total: 4.5 marks

The population of Bachstein is growing at a rate of approximately 4.5% per year. The population

in 2016 was 15 829. \3) =\5 322 (,0"'&-5)"
- w5
a) Determine the exponential regression equation that models the population growth,

b)

c)

expressed to the nearest thousandth (three decimal places). You may use the table below.

(2 marks)
p. 8 Y
Time (years since 2016) Population
-7 Yapl
\ " ez 1nd -7 \able
T TeBivg 320531
> BN Vuuke
Y T8 ¢ kb
.S x
Regression equation: V215 %24 L&'”é)

v

Determine the population of Bachstein in 2026 using your equation in (a). (1 mark)

2016 ~210\6 = VO \le.ors
1n3 -7 Calc —7 \-wvalve

When the population reaches 30 000, Bachstein will build a new shopping mall. Determine
in which year the population will reach 30 000. (1.5 marks)
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Training Exemplar 2

Question 4 Total: 4.5 marks

The population of Bachstein is growing at a rate of approximately 4.5% per year. The population
in 2016 was 15 829.

a) Determine the exponential regression equation that models the population growth,
expressed to the nearest thousandth (three decimal places). You may use the table below.

(2 marks)
Time (years since 2016) Population
) \L o4\
9 V1286
3 \¢ 064
" e85 7e

?®
, , liogza- \ 045
Regression equation:

b) Determine the population of Bachstein in 2026 using your equation in (a). (1 mark)

16624 1.oMS"

EH-\WE] ®=1\0
B:zﬂb%l M‘bl

c)  When the population reaches 30 000, Bachstein will build a new shopping mall. Determine
in which year the population will reach 30 000. (1.5 marks)

Dz = 30000

CINTEV.SECTJ RS \5=@
K= 1, 63 ¥
by e e 2091 ey welS 2
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Marking Exemplar 1

Question 5 Total: 3 marks

The average monthly temperatures in Oslo, Norway were recorded every second month
beginning in January (month 1 = January) as follows.

b)

c)

Time (months) 1 3 5 7 9 11
Temperature (°C) 0 5 17 23 16 4

State a possible sinusoidal regression equation that models the temperature as a function
of time. (1 mark)

9:. asin (b(“'C))'P&
y:1.53sin (6.55(x~4.09))41 43

A tourist is planning to travel to Oslo and needs to know what type of clothing to pack.
Determine the temperature they should expect in Aug%st. (1 mark)

)(.‘-%W\an»\ 9 = 'aOOC

T
®

State the range of the situation using the regression curve from part (a). (1 mark)

Range EylOsy=33, c{&RZ

T
®

Mark(s): 3/3

®000000

0.5 mark for two values in (a)

0.5 mark for remaining two values in (a)

0.5 mark for appropriate work in (b)

0.5 mark for consistent answer in (b)

0.5 mark for consistent upper and lower bounds of the range in (c)
0.5 mark for inclusivity of both upper and lower bounds in (c)
rounds incorrectly in (b) and (c)

Applied Mathematics: Exemplars (June 2025)



Marking Exemplar 2

Question 5 Total: 3 marks

The average monthly temperatures in Oslo, Norway were recorded every second month
beginning in January (month 1 = January) as follows.

Time (months) 1 3 5 7 9 11
Temperature (°C) 0 5 17 23 16 4

a) State a possible sinusoidal regression equation that models the temperature as a function
of time. (1 mark)

\ = 67274+ 49% +(-11 7/)

——
P

b)  Atourist is planning to travel to Oslo and needs to know what type of clothing to pack.
Determine the temperature they should expect in August. (1 mark)

€.024°¢

c)  State the range of the situation using the regression curve from part (a). (1 mark)

Y | V< 647 yé/%j

Mark(s): 0.5/3

© 0.5 mark for consistent answer in (b)
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Training Exemplar 1

Question 5 Total: 3 marks

The average monthly temperatures in Oslo, Norway were recorded every second month
beginning in January (month 1 = January) as follows.

Time (months) 1 3 5 7 9 11
Temperature (°C) 0 5 17 23 16 4

a) State a possible sinusoidal regression equation that models the temperature as a function
of time. (1 mark)

\.5243es5,, ¢, 55 usseY 2.2 6222>H). Y24,

b)  Atourist is planning to travel to Oslo and needs to know what type of clothing to pack.
Determine the temperature they should expect in Augus;c. (1 mark)

. o'rf‘?
Ttmf’ U'/( be/ | o

c) State the range of the situation using the regression curve from part (a). (1 mark)

Y&-095”
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Training Exemplar 2

Question 5 Total: 3 marks

The average monthly temperatures in Oslo, Norway were recorded every second month
beginning in January (month 1 = January) as follows.

Time (months) 1 3 5 7 9 11
Temperature (°C) 0 5 17 23 16 4

a) State a possible sinusoidal regression equation that models the temperature as a function
of time. (1 mark)

%‘ \l, S2u3 S 4\(O-$3X-3,9(,) +11.43

b)  Atourist is planning to travel to Oslo and needs to know what type of clothing to pack.
Determine the temperature they should expect in August. (1 mark)

-}\(\e *tm oulfb\ft N C\Wg%'!'owt“ be
Q@.QOC caf Hae gjrav}, cwol 16.6C ot f}'(/teeyw/

c) State the range of the situation using the regression curve from part (a). (1 mark)

e %y \‘°~0qssy£2)ﬂsu, JER%,
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Marking Exemplar 1

Question 6 Total: 5 marks

The sound intensity decreases according to a logarithmic function as Peter moves away from an
air conditioner.

50
15.20

10
41.84

20
30.40

30
23.68

40
18.88

Distance (metres)

Sound Intensity (decibels)

a) Create a clearly labelled graph by plotting the given data. Draw a curve of best fit.
3 marks : o 2
. Air Condiioner &3 Distance Inereas
it \?\
\\
N
BN AN
b_‘o\ \\\ /@
§ ¥ N o
coo§ & b
\\
\\ %
N
W \?\
\\
™~
2 \é\é
° {0 70 20 4o \ 20
me,\'r‘e,S
9] S{oN L (
b) State the logarithmic regression equation that models this situation. (1 mark)

\5.‘_ o X ole (Xj

o= —\lo -559\
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c)

Determine Peter’s distance from the air conditioner when the sound intensity is zero
decibels. (1 mark)

X:]ZSZ’&(QH\ Y:b

Mark(s): 4/5

®00000 © ©

1 mark for communicating the context of the graph with appropriate title and/or labels

in (a)

0.5 mark for using an appropriate domain (i.e., window settings/grid range) for the context
of the question in (a)

1 mark for plotting the data and appropriate logarithmic curve of best fit in (a)

1 mark for answer in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent distance in (c)

0.5 mark deduction for procedural error in (a)

does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes
parameters separately from the equation in (b)

Applied Mathematics: Exemplars (June 2025) 15



Marking Exemplar 2

Question 6 Total: 5 marks

The sound intensity decreases according to a logarithmic function as Peter moves away from an
air conditioner.

Distance (metres) 10 20 30 40 50
Sound Intensity (decibels) 41.84 30.40 23.68 18.88 15.20

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

(3 marks)
N
]
<
S
¥ &
A
D N\
S HERN
[N
X \
3 \
3 \
8 N
\\u
\\
™ | R
l >
10 din\e 2 (Y oY “o S5

b) State the logarithmic regression equation that models this situation. (1 mark)

Y =T14% = 16.56 Ln(x)

16 Applied Mathematics: Exemplars (June 2025)



c¢) Determine Peter’s distance from the air conditioner when the sound intensity is zero
decibels. (I mark) @ (o}

(,\L,,‘\y:o )&mUS\’M: \\Xm

Mark(s): 2.5/5

©® 1 mark for communicating the context of the graph with appropriate title and/or labels
in (a)

© 1 mark for answer in (b)

© 0.5 mark for appropriate work in (c)

Applied Mathematics: Exemplars (June 2025)
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Training Exemplar 1

Question 6 Total: 5 marks

The sound intensity decreases according to a logarithmic function as Peter moves away from an
air conditioner.

Distance (metres) 10 20 30 40 50
Sound Intensity (decibels) 41.84 30.40 23.68 18.88 15.20

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

v

b) State the logarithmic regression equation that models this situation. (1 mark)
Ol o B 1 Y= 7938156 1n (<)
-\ 5592

18 Applied Mathematics: Exemplars (June 2025)



c¢) Determine Peter’s distance from the air conditioner when the sound intensity is zero

decibels. (1 mark)

Y= (128.9%20,9)  Perer winhl e V1S 2H ™

-
YA O\\NOLE)'
«
o F
+ LS (G 2
(3
20 30.40 % -
30 | 2368 Za0 il
@
5]
10 1R.R8
R88 E a
50 | 1520 2
3
n-30
@ yy~a+ bln(xl)
Log Mode 20
RS 1 ¢ plot
10
(125.236.0)
=
50 0 50 100 150

250
Distance (m)
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Training Exemplar 2

Question 6 Total: 5 marks

The sound intensity decreases according to a logarithmic function as Peter moves away from an
air conditioner.

Distance (metres) 10 20 30 40 50
Sound Intensity (decibels) 41.84 30.40 23.68 18.88 15.20

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

r S

%)
57
5y
si N

Ng N
Y5 N
w3 \‘-\

29

v

v

\o b 30 4o 0

b) State the logarithmic regression equation that models this situation. (1 mark)

D=3 57329 X & A0R
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c¢) Determine Peter’s distance from the air conditioner when the sound intensity is zero
decibels. (1 mark)

V913 -

Applied Mathematics: Exemplars (June 2025)
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Marking Exemplar 1

Question 9 Total: 4 marks

A parking lot has 3 different blue cars and 4 different white cars.

a)  State the number of ways the cars can be parked in a row. (1 mark)

7?__1 - sSOWO wwﬁ%

b)  Determine the number of ways the 7 cars can be parked if the 3 blue cars must be parked
beside each other. (2 marks)

T S04 g0 way
T

51,

c) State the probability that the 3 blue cars are parked beside each other. (1 mark)

e arked
no \ &+ 3dblue  ord are  f
Y ] -
d =l pesiee each oW
5010

Mark(s): 2.5/4

©® 1 mark for total number of ways in (a)
© 0.5 mark for ;P; or 3!in (b)

© 1 mark for consistent answer in (c)
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Marking Exemplar 2

Question 9 Total: 4 marks

A parking lot has 3 different blue cars and 4 different white cars.

a)  State the number of ways the cars can be parked in a row. (1 mark)
Ay,mmivﬁ H*q-(- eacl. cor

1! —:30110 LJ”'}"

'S &n inr)tV\t)Mll ad vol based on Colbour

b)  Determine the number of ways the 7 cars can be parked if the 3 blue cars must be parked
beside each other. (2 marks)

U« %, x5 2 \50 keys

c) State the probability that the 3 blue cars are parked beside each other. (1 mark)

LIRS
Z610 54

Mark(s): 2.5/4

©® 1 mark for total number of ways in (a)
© 0.5 markfor ;P; or 3lin (b)

© 1 mark for consistent answer in (c)
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Training Exemplar 1

Question 9 Total: 4 marks

A parking lot has 3 different blue cars and 4 different white cars.

a)  State the number of ways the cars can be parked in a row. (1 mark)

-—I\-T-'-‘SIDL'\b

b) Determine the number of ways the 7 cars can be parked if the 3 blue cars must be parked

beside each other. (2 marks)
E VA =

c) State the probability that the 3 blue cars are parked beside each other. (1 mark)

24 Applied Mathematics: Exemplars (June 2025)



Training Exemplar 2

Question 9 Total: 4 marks

A parking lot has 3 different blue cars and 4 different white cars.

a)  State the number of ways the cars can be parked in a row. (1 mark)

70'1

STHO

—

b) Determine the number of ways the 7 cars can be parked if the 3 blue cars must be parked
beside each other. (2 marks)

- S
®\ = B R

:.; “(E \

c) State the probability that the 3 blue cars are parked beside each other. (1 mark)

2,

?(Bve covs besde eocn okher) - =
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Marking Exemplar 1

Question 10 Total: 2 marks

The probability of an event occuring can be shown on the line below.

Draw the following symbols on the line.

Q: The probability that it will snow in Manitoba in the winter.

[J: The probability of flipping two coins that both land on heads.

/\: The probability of rolling a number greater than 4 on a regular six-sided die.

<: The probability that a randomly-selected student has a birthday in June.

| A m A o
| yA | y
0% 50% 100%

Mark(s): 0.5/2
© 0.5 mark for appropriate location of O
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Marking Exemplar 2

Question 10 Total: 2 marks

The probability of an event occuring can be shown on the line below.

Draw the following symbols on the line.

p: The probability that it will snow in Manitoba in the winter.

De’l{e probability of flipping two coins that both land on heads.

élThe probability of rolling a number greater than 4 on a regular six-sided die.2/é =30,/

¢: The probability that a randomly-selected student has a birthday in June.
('7 .93 ) 1800 shdem‘s over /2 naonthy

A g A B & I

0% 207. 50% 757 100%

Mark(s): 0.5/2
© 0.5 mark for appropriate location of O
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Training Exemplar 1

Question 10 Total: 2 marks

The probability of an event occuring can be shown on the line below.
Draw the following symbols on the line.

Q: The probability that it will snow in Manitoba in the winter.

—

). L -
[J: The probability of flipping two coins that both land on heads. o &

1
4

i go/g

/\: The probability of rolling a number greater than 4 on a regular six-sided die.

<: The probability that a randomly-selected student has a birthday in June.

Q V= $33% %z 237, /\

9 ga 0

| ! R t |
0% %33/, Y, 339, 50% 100%
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Training Exemplar 2

Question 10 Total: 2 marks

The probability of an event occuring can be shown on the line below.

Draw the following symbols on the line.

Q: The probability that it will snow in Manitoba in the winter.

[J: The probability of flipping two coins that both land on heads.

/\: The probability of rolling a number greater than 4 on a regular six-sided die.

<: The probability that a randomly-selected student has a birthday in June.

0% 50% 100%
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Marking Exemplar 1

Question 11 Total: 2 marks

Milo has 3 pairs of pants (blue, green, and red) and 2 sweaters (yellow and maroon) that are
clean to wear for the dance on Friday.

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

VCB nY)
(s Am)

(6 n M)
veny)

Plcn YY)
pLen m)

b) State the odds against Milo wearing the red pants and the maroon sweater. (1 mark)

Mo hes |:5 cfjcf(‘r\S?L

Mark(s): 1/2

©® 1 mark for appropriate graphic organizer in (a)

30 Applied Mathematics: Exemplars (June 2025)



Marking Exemplar 2

Question 11 Total: 2 marks

Milo has 3 pairs of pants (blue, green, and red) and 2 sweaters (yellow and maroon) that are
clean to wear for the dance on Friday.

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

N ©

4 - @poﬁ%\‘o\e ourcoMES
< o

b) State the odds against Milo wearing the red pants and the maroon sweater. (1 mark)

Mark(s): 1.5/2

©® 1 mark for appropriate graphic organizer in (a)
©® 1 mark for consistent odds against in (b)
®@ 0.5 mark deduction for procedural error in (a)

Applied Mathematics: Exemplars (June 2025) 31



Training Exemplar 1

Question 11 Total: 2 marks

Milo has 3 pairs of pants (blue, green, and red) and 2 sweaters (yellow and maroon) that are
clean to wear for the dance on Friday.

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

VANTS  40ERTES
@

{
3 x 3 =06

A

b) State the odds against Milo wearing the red pants and the maroon sweater. (1 mark)

hrh el
:\,(o -
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Training Exemplar 2

Question 11 Total: 2 marks

Milo has 3 pairs of pants (blue, green, and red) and 2 sweaters (yellow and maroon) that are
clean to wear for the dance on Friday.

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

Pal\"é b‘ U
Sweptds ye“O W

P

(YA Oon
6 pPoss ble oun\come‘a

b) State the odds against Milo wearing the red pants and the maroon sweater. (1 mark)

1.1
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Marking Exemplar 1

Question 12 Total: 3 marks

A student council must consist of 7 members. There are 12 students and 5 teachers that
volunteer. The student council must include 2 or 3 teachers.

a) Determine the number of ways that the student council can be formed. (2 marks)

\acy = 4aS 4 a5 X 1b= 44950
5c2= 10 Il

b) Determine the probability that the student council has exactly three teachers. (1 mark)

\‘g\c/c;:ﬁq/qog j\( :__i?j——o———- < 7950 = -—-——*@SQ = p(.?rr}
=C Hcd 79998  S¥W

Mark(s): 1/3

©® 0.5 markfor ,C, x sC5in (a)
© 0.5 mark for consistent numerator in (b)
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Marking Exemplar 2

Question 12 Total: 3 marks

A student council must consist of 7 members. There are 12 students and 5 teachers that
volunteer. The student council must include 2 or 3 teachers.

a) Determine the number of ways that the student council can be formed. (2 marks)

: ~ L 150
\16‘1 5C3 -

of + = l?.%7() vy

=

b) Determine the probability that the student council has exactly three teachers. (1 mark)

Il = 2 0w - 235

P“ﬂ\')a\a'\‘;'\'7 OP K9 "-em;‘-\ers ' g 18@

Mark(s): 2/3
©® 0.5 markfor ;,C, x sC5 in (a)
© 0.5 mark for ;,Cs x G, in (a)

© 1 mark for consistent sum in (a)
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Training Exemplar 1

Question 12 Total: 3 marks

A student council must consist of 7 members. There are 12 students and 5 teachers that
volunteer. The student council must include 2 or 3 teachers.

a) Determine the number of ways that the student council can be formed. (2 marks)

ncy x 5C3 FNCS X 5C2 = |2 70 WaNS

b) Determine the probability that the student council has exactly three teachers. (1 mark)
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aos Training Exemplar 2

Question 12 Total: 3 marks

A student council must consist of 7 members. There are 12 students and 5 teachers that
volunteer. The student council must include 2 or 3 teachers.

a) Determine the number of ways that the student council can be formed. (2 marks)

SOse e cAsed W 1 e wag
a sYudents
wla SC; T L3I0
z i—eo\c\(\efs
\7,C‘5 o écl - —' O\'Lb

b) Determine the probability that the student council has exactly three teachers. (1 mark)

nas o

) _ AT =
llc'u‘ " 5 Cg- 4450 - .15 p(g Yeacnevs ) PSS
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Marking Exemplar 1

Question 13

Total: 1 mark

There are five pairs of socks: red, purple, blue, green, and yellow.

Determine the number of ways the 10 socks can be arranged.

10!

202 %

—0

Mark(s): 0/1
©® 0.5 mark for consistent quotient
@® 0.5 mark deduction for arithmetic error
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Marking Exemplar 2

Question 13 Total: 1 mark

There are five pairs of socks: red, purple, blue, green, and yellow.

Determine the number of ways the 10 socks can be arranged.

N e - e Y - ) W Y'S

re), pw’p\e bl ij({,h thow

Mark(s): 0/1

—> no criteria met

Applied Mathematics: Exemplars (June 2025) 39



Training Exemplar 1

Question 13 Total: 1 mark

There are five pairs of socks: red, purple, blue, green, and yellow.

Determine the number of ways the 10 socks can be arranged.

0. = \<11e &
i -
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Marking Exemplar 1

Question 14 Total: 2 marks

Your school is drawing tickets for three prizes. There are 100 tickets sold.

You have purchased 5 tickets. Determine the probability that you win all three prizes if the
tickets are not replaced.

Mark(s): 2/2

0.5 mark for considering dependency in the numerator
0.5 mark for considering dependency in the denominator
1 mark for consistent product

incorrectly states the final answer

®000
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Marking Exemplar 2

Question 14 Total: 2 marks

Your school is drawing tickets for three prizes. There are 100 tickets sold.

You have purchased 5 tickets. Determine the probability that you win all three prizes if the
tickets are not replaced.

PLAP ol 3D = Yoo * Ko - Yz

//25-. %109 Yo
(<]

970209 = oriox /o

Mark(s): 1.5/2
©® 0.5 mark for considering dependency in the denominator
© 1 mark for consistent product
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Training Exemplar 1

Question 14 Total: 2 marks

Your school is drawing tickets for three prizes. There are 100 tickets sold.

You have purchased 5 tickets. Determine the probability that you win all three prizes if the
tickets are not replaced.

2
2 200 -q%- =(,04 3 = 0.030b

0.05 + 0-0H +0.0306 @
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Training Exemplar 2

Question 14 Total: 2 marks

Your school is drawing tickets for three prizes. There are 100 tickets sold.

You have purchased 5 tickets. Determine the probability that you win all three prizes if the
tickets are not replaced.

S 4.2 e
Tob ' a9 9t RGL
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Marking Exemplar 1

Question 17 Total: 7 marks

Tess has $20 000.00 saved and is considering investing her money for a time period of 20 years.
She has the following two options:

Option 1: She invests the entire sum of $20 000.00 in an account that earns 5.09%,
compounded monthly.

Option 2: She spends half the money on a trip to Costa Rica. She invests the remaining
$10 000.00 and deposits an additional $125.00 per month into an account that
earns 5.09%, compounded monthly.

a) Determine the value of Tess’s investment after 20 years if she chooses Option 1. (2 marks)

Nexr xokcA Suxuve vehve WOk e ‘35 334. 04

b) Determine the value of Tess’s investment after 20 years if she chooses Option 2. (2 marks)

hel Aokah KU ko vee wou¥ we}11533.571
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c) Calculate Tess’s rate of return if she chooses Option 1. (1 mark)

3%‘)77\“\0\’\ % \O0 — \_lb-\-—lo/,
20000

d) Calculate Tess’s rate of return if she chooses Option 2. (1.5 marks)

39533.91
24393 27
40 090

YO0 = 9%.%%7

e) Justify which option Tess should choose. (0.5 mark)

| wovldh sam T238 shWo\d g o wikxh oQX\oww C

A% swe uvould MU? W\&‘J“S VOCR WY ot

Wev Ro® 5 leag

Mark(s): 4.5/7

1 mark for consistent answer in (a)

1 mark for consistent answer in (b)

1 mark for consistent rate of return in (c)
0.5 mark for amount of principal in (d)

1 mark for consistent rate of return in (d)
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Marking Exemplar 2

Question 17 Total: 7 marks

Tess has $20 000.00 saved and is considering investing her money for a time period of 20 years.
She has the following two options:

Option 1: She invests the entire sum of $20 000.00 in an account that earns 5.09%,
compounded monthly.

Option 2: She spends half the money on a trip to Costa Rica. She invests the remaining

$10 000.00 and deposits an additional $125.00 per month into an account that
earns 5.09%, compounded monthly.

a)

Determine the value of Tess’s investment after 20 years if she chooses Option 1. (2 marks)

PV =Bo000 PFT 'F\/:EESQEH,M
cv = $53eow Flv

Cly =\ Cly

b) Determine the value of Tess’s investment after 20 years if she chooses Option 2. (2 marks)

= A
(%/;‘534 $AYATT 54

Pv = -Jo000
P[\/\‘)‘x’%\%
FV -
P/7710
ClE=1

48

Applied Mathematics: Exemplars (June 2025)



c) Calculate Tess’s rate of return if she chooses Option 1. (1 mark)

Yor -~ £ 53&3.04 =220

NO OO

yo 2. 78 <o

d) Calculate Tess’s rate of return if she chooses Option 2. (1.5 marks)

/I o o

rov -7 Yy o

e) Justify which option Tess should choose. (0.5 mark)

0’0%/&/7 7 Lecacce
/‘(Jf' /-.f‘ A/&Aé’/‘

Mark(s): 4/7

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for consistent rate of return in (c)

1 mark for consistent rate of return in (d)
incorrectly states the final answer in (c) and (d)

®0000
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Training Exemplar 1

Question 17 Total: 7 marks

Tess has $20 000.00 saved and is considering investing her money for a time period of 20 years.
She has the following two options:

Option 1: She invests the entire sum of $20 000.00 in an account that earns 5.09%,
compounded monthly.

Option 2: She spends half the money on a trip to Costa Rica. She invests the remaining

$10 000.00 and deposits an additional $125.00 per month into an account that
earns 5.09%, compounded monthly.

a) Determine the value of Tess’s investment after 20 years if she chooses Option 1. (2 marks)

Nz20»x'2
T/).-6.04
= 20,000
s rw = $65234.0%
—> Fu=i55234.04%
Pry=\2

C/y=\

b) Determine the value of Tess’s investment after 20 years if she chooses Option 2. (2 marks)

Nz720»x\2
1v7.=5.0a
Pv= -\0 00O
Pmik = -\1S
—> V %79533. 97
P/y = \1
C/\j: \Z
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c) Calculate Tess’s rate of return if she chooses Option 1. (1 mark)

56,2 24.04
20,000

- \?,. 76

1
OR:——‘ petd
% ®

d) Calculate Tess’s rate of return if she chooses Option 2. (1.5 marks)

< 79623 .57
Yovr = -—P— - \0,000 + (125 + 20 -\2)

Ro® = \.a9%.

e) Justify which option Tess should choose. (0.5 mark)

Opx-'\on 4 ) +he cote ok (e,‘\'u(n S \'\ij‘f\e,r
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Training Exemplar 2

Question 17 Total: 7 marks

Tess has $20 000.00 saved and is considering investing her money for a time period of 20 years.
She has the following two options:

Option 1: She invests the entire sum of $20 000.00 in an account that earns 5.09%,
compounded monthly.

Option 2: She spends half the money on a trip to Costa Rica. She invests the remaining
$10 000.00 and deposits an additional $125.00 per month into an account that
earns 5.09%, compounded monthly.

a) Determine the value of Tess’s investment after 20 years if she chooses Option 1. (2 marks)

N =10
1—:5.00\

gn = - 20000
-0

- ?\‘,:555 23U.04Y
JOR
Cm—, 'L

b) Determine the value of Tess’s investment after 20 years if she chooses Option 2. (2 marks)

N=z20x172z 249
I: 5061/
PV"‘ -10 000

Fmt- -120
SN wsb. Al

ply =11

(/=12
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c) Calculate Tess’s rate of return if she chooses Option 1. (1 mark)

i',i_é_s__zwﬁf’f": 1.6/,
’\9/’ §26 000

d) Calculate Tess’s rate of return if she chooses Option 2. (1.5 marks)

T 77 usé.al - 10000 ]
Ao (L.7157.
¢ 10000

e) Justify which option Tess should choose. (0.5 mark)
Option z.
{U‘}U(Q value 'S §22 zzz. 5-7 larsec than option |
X\ ra¥e o% retorn is @(eov\{(,
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Marking Exemplar 1

Question 18 Total: 4 marks

Xavier and Pierce buy a house valued at $410 000.00 and have $35 000.00 saved for a down
payment. The bank offers a mortgage at an interest rate of 6.05%, compounded semi-annually
with an amortization period of 25 years.

a) Determine their monthly mortgage payment. (2 marks)

@—V X \ L2 F =
Tarass ™
- 3;069@ CQ"L >
T4 aee A= Yo 72 —
Yya U 2eo L= [f ?\?QQ_(Q‘B/
e > @ '
IR~ ¢.09
M= s
D

b) Determine the value of their house after 12 years if the house appreciates in value by
1.85% annually. (2 marks)

T~ \ny
Ve
CE=
P\ UO sco
p="
=0
\R=\-2S

\(:\3.
A

= 490 ¥ B9

Mark(s): 3.5/4

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

00000

0.5 mark deduction for procedural error in (a)
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Marking Exemplar 2

Question 18 Total: 4 marks

Xavier and Pierce buy a house valued at $410 000.00 and have $35 000.00 saved for a down
payment. The bank offers a mortgage at an interest rate of 6.05%, compounded semi-annually
with an amortization period of 25 years.

a) Determine their monthly mortgage payment. (2 marks)

N= 200

Roomgo  Trar bl g

a QMY =240 pahert o 104
Py =0
PN =1L
Uy="1
ENO

b) Determine the value of their house after 12 years if the house appreciates in value by
1.85% annually. (2 marks)

S0 000 % 185" =853 9%5. 061

Theare ouse. valie 87H‘W
A ERS 3 (B %8.0%7

Mark(s): 2/4

©® 1 mark for appropriate work in (a)

© 1 mark for consistent answer in (a)

does not express the answer to the appropriate number of decimal places, including
monetary values to two decimal places in (b)
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Training Exemplar 1

Question 18 Total: 4 marks

Xavier and Pierce buy a house valued at $410 000.00 and have $35 000.00 saved for a down
payment. The bank offers a mortgage at an interest rate of 6.05%, compounded semi-annually
with an amortization period of 25 years.

a) Determine their monthly mortgage payment. (2 marks)

1x3D
BO 0O T 608 \
. 35000 py=375000 thae m&v};\w
1= -aUulD).U3d Mol P
575000 ARATTTO0 e 3.
PlY =~

LYz

b) Determine the value of their house after 12 years if the house appreciates in value by
1.85% annually. (2 marks)

kppeciation= A= P(1+r)’ N
A =410 600(1+0:0I85)
A-1510%7(.34

Thave hovse's vale il pe Y500 §6.74
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Training Exemplar 2

Question 18 Total: 4 marks

Xavier and Pierce buy a house valued at $410 000.00 and have $35 000.00 saved for a down
payment. The bank offers a mortgage at an interest rate of 6.05%, compounded semi-annually
with an amortization period of 25 years.

a) Determine their monthly mortgage payment. (2 marks)

N=0L
I"("'O %/

b) Determine the value of their house after 12 years if the house appreciates in value by
1.85% annually. (2 marks)

0
10 Vo0 x D01 88 XTT = $q1 020.0
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Marking Exemplar 1

Question 19 Total: 3 marks

Lori is a farmer in Rivers, Manitoba and is buying a new tractor. Lori is applying for a bank loan
and has the following financial situation:

a)

b)

e Her farm (land and equipment) is valued atw
e She owes $45 000.00 on the equipment.

e Her house is valued at $535 000.00 with a mortgage of $454 000.00.
e She has $12 000.00 in a savings account.
»42 000.UC

e She owes a total of $85 000.00 on a line of credit.

Calculate her net worth. (1 mark)

+ 5000))
NW = ((8QDOOO)+{Q5 000) +(535000) —(49M 000 +12 000)*+{%

- 00000 551 0%0)

-4 34q000

Calculate her debt-to-equity ratio. (1 mark)
PTE = (551000 — L5U000)
240000

¥ 100

DTE =2.35°/ - +«—0
Explain if the bank would lend her money based on her debt-to-equity ratio. (1 mark)

¢ \\ n t ? 6,, ¢ C”i e Hv hggy
NO %n \M‘ 0 w( M 8 o?) }‘7 ‘9 uﬂ

m“ b/oo }n

Mark(s): 2/3

o
o
o
(5]
©

0.5 mark for consistent net worth in (a)

0.5 mark for consistent total liabilities — mortgage in (b)
0.5 mark for consistent debt-to-equity ratio in (b)

1 mark for explanation with reference to 50% in (c)

0.5 mark deduction for arithmetic error in (b)

58
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Marking Exemplar 2

Question 19 Total: 3 marks

Lori is a farmer in Rivers, Manitoba and is buying a new tractor. Lori is applying for a bank loan
and has the following financial situation:

e Her farm (land and equipment) is valued at $820 000.00.

e She owes $45 000.00 on the equipment.

e Her house is valued at $535 000.00 with a mortgage of $454 000.00.
e She has $12 000.00 in a savings account.

e She owes a total of $85 000.00 on a line of credit.

a) Calculate her net worth. (1 mark)

p [
RAA0 COO 435000
%) 000 424000
| HOOO 39000
Y —

-~ 50009 = 594000
QOO0 -SBIOOO ( 24700 4

b)  Calculate her debt-to-equity ratio. (1 mark)

(5 syo00 -+ 54000) "

,-;_{&C{OOO -
‘600@0‘]00’\/@@@” - 3q'6\‘/
"%5717)—30

c)  Explain if the bank would lend her money based on her debt-to-equity ratio. (1 mark)

RITC IS SR A=t e

Jren] o °§'¥

t
Yo \\*%\\d Prea aclie(ce(\\o? oot

X(\\a\‘b oy 05\3955

Mark(s): 1.5/3

© 0.5 mark for consistent net worth in (a)

© 0.5 mark for consistent total liabilities — mortgage in (b)

© 0.5 mark for consistent debt-to-equity ratio in (b)
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Training Exemplar 1

Question 19 Total: 3 marks

Lori is a farmer in Rivers, Manitoba and is buying a new tractor. Lori is applying for a bank loan
and has the following financial situation:

e Her farm (land and equipment) is valued at $820 000.00.

e She owes $45 000.00 on the equipment.

e Her house is valued at $535 000.00 with a mortgage of $454 000.00.
e She has $12 000.00 in a savings account.

e She owes a total of $85 000.00 on a line of credit.

a) Calculate her net worth. (1 mark)

CBL woockin = YOROM o¥RYS — LAl Wokolivies

= f oo - LALOooOL = 19¢ O

b)  Calculate her debt-to-equity ratio. (1 mark)

b>») coo - USH ooo\
oeq. -\
1$¢ 000 * 120

178000
1§4 Oc0

= 0.94p% XMOO = AU.R0

lons oee. = 4.7 v,

c)  Explain if the bank would lend her money based on her debt-to-equity ratio. (1 mark)

e bont would net 1end her wmoney baecd o her O&¢-

becovae I exceeans 507
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Training Exemplar 2

Question 19 Total: 3 marks

Lori is a farmer in Rivers, Manitoba and is buying a new tractor. Lori is applying for a bank loan
and has the following financial situation:

e Her farm (land and equipment) is valued at $820 000.00.

e She owes $45 000.00 on the equipment.

e Her house is valued at $535 000.00 with a mortgage of $454 000.00.
e She has $12 000.00 in a savings account.

e She owes a total of $85 000.00 on a line of credit.

a) Calculate her net worth. (1 mark)
+ -
Wo ooo YS ooo ={ g3 000

625 oos | 4S54 ooo
I ooe %5 000

b)  Calculate her debt-to-equity ratio. (1 mark)

SO (100) = 1y T1Y.
V> o000 3

c)  Explain if the bank would lend her money based on her debt-to-equity ratio. (1 mark)

No/ ‘\'\ne, Ae\,\- 3‘0 eq,"‘;\‘f

(O¥° Soer 274.
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Marking Exemplar 1
Question 20 Total: 1 mark

Sylke buys an electric bike to commute to university in the fall.

e The bike costs $3358.88, taxes included.

e She uses store financing which includes regular payments with the option to pay the
bike off sooner.

e The bike is financed at a rate of 19.9%, compounded daily.
Explain a strategy Sylke could use to pay the least amount of interest possible on this bike.

SL)Q Courtd Save e ™ oA

ond ‘cqv - He bxe &all oy
o e,

Mark(s): 0/1

—> no criteria met
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Marking Exemplar 2

Question 20 Total: 1 mark

Sylke buys an electric bike to commute to university in the fall.

e The bike costs $3358.88, taxes included.

e She uses store financing which includes regular payments with the option to pay the
bike off sooner.

e The bike is financed at a rate of 19.9%, compounded daily.

Explain a strategy Sylke could use to pay the least amount of interest possible on this bike.

POY G€C tme bive Osap Yo Can do
opening a tine of credit wfa lanen}vme

conpainding.

Mark(s): 1/1

©® 1 mark for appropriate strategy
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Training Exemplar 1

Question 20 Total: 1 mark

Sylke buys an electric bike to commute to university in the fall.

e The bike costs $3358.88, taxes included.

e She uses store financing which includes regular payments with the option to pay the
bike off sooner.

e The bike is financed at a rate of 19.9%, compounded daily.

Explain a strategy Sylke could use to pay the least amount of interest possible on this bike.

s g e full amound T buy The BIEC.
T B9
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Training Exemplar 2

Question 20 Total: 1 mark

Sylke buys an electric bike to commute to university in the fall.

e The bike costs $3358.88, taxes included.

e She uses store financing which includes regular payments with the option to pay the
bike off sooner.

e The bike is financed at a rate of 19.9%, compounded daily.

Explain a strategy Sylke could use to pay the least amount of interest possible on this bike.

5&%\3 e ééi'p;‘c{uf} plan where Nl oeon
COW"VOW'( w(cu[y
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Marking Exemplar 1

Question 23 Total: 3.5 marks

Taylor has two fish tanks for goldfish.

Tank 1 Tank 2
e The heightis 45 cm. e The lengthis 40 cm.
e The diameter is 40 cm. e The width is 32 cm.

e The heightis 42 cm.

a) Determine the volume of Tank 1. (1 mark)

E(5ME 6 7,m®

b)  State the volume of Tank 2. (1 mark)

c¢) Calculate the number of goldfish Taylor can put into each tank if each goldfish requires
15 000 cm? of fresh water. (1.5 marks)

Temk el
3.7F
T

Mark(s): 1/3.5

© 0.5 mark for consistent answer in (a)
© 0.5 mark for consistent number of goldfish for Tank 1 in (c)
does not use whole units in contextual questions involving discrete data in (c)
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Marking Exemplar 2

Question 23

Total: 3.5 marks

Taylor has two fish tanks for goldfish.

b)

Tank 1 Tank 2
e The heightis 45 cm. e The lengthis 40 cm.
e The diameter is 40 cm. e The width is 32 cm.

UWr :

The height is 42 cm.

Determine the volume of Tank 1. (1 mark)

+ (W) (WA
2| GLAUN o

State the volume of Tank 2. (1 mark)

Hor 3L A« 15570

Calculate the number of goldfish Taylor can put into each tank if each goldfish requires
15 000 cm?® of fresh water. (1.5 marks)

Jork L AL
BLSUSOT o o SEIL . 75\
Tson b [Tk | 5o JC,u b 0
in Lot | Lo hod ¥
\__‘ \

Mark(s): 3.5/3.5

®000000

0.5 mark for appropriate work in (a)

0.5 mark for consistent answer in (a)

1 mark for volume in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent number of goldfish for Tank 1 in (c)
0.5 mark for consistent number of goldfish for Tank 2 in (c)
rounds incorrectly in (c)

Applied Mathematics: Exemplars (June 2025)
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Training Exemplar 1

Question 23 Total: 3.5 marks

Taylor has two fish tanks for goldfish.

Tank 1
e The heightis 45 cm.
e The diameter is 40 cm.

Tank 2
e The lengthis 40 cm.

e The widthis 32 cm.
e The heightis 42 cm.

a) Determine the volume of Tank 1. (1 mark)

V=554 67¢m>

b)  State the volume of Tank 2. (1 mark)

vz 53760 cm?'

c¢) Calculate the number of goldfish Taylor can put into each tank if each goldfish requires

15 000 cm?® of fresh water. (1.5 marks)

5374‘96m'5 - 3

>

(5909 ;p,3

5654367 - 3
I5 009
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Training Exemplar 2

Question 23 Total: 3.5 marks

Taylor has two fish tanks for goldfish.

Tank 1
e The heightis 45 cm.
e The diameter is 40 cm.

Tank 2
e The lengthis 40 cm.

e The widthis 32 cm.
e The heightis 42 cm.

a) Determine the volume of Tank 1. (1 mark)
RN
H@0™)(45) =610+ oy

b)  State the volume of Tank 2. (1 mark)

“HOx 22 x4hz2 = 537240 ten

c¢) Calculate the number of goldfish Taylor can put into each tank if each goldfish requires

15 000 cm?® of fresh water. (1.5 marks)

S6518 .6 7 ¥ S2¥¢o= \0 3084

S

1< Qoo ~
=3_35

Tovle Should put ot woe Yhew
F L.
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Marking Exemplar 1

Question 24 Total: 4 marks

A school needs 75 trophies for their awards night. 6 in.

Each trophy is in the shape of a square-based pyramid
and is covered in gold foil.

3in.

a) Determine the amount of gold foil needed to cover one trophy including the bottom.
(1 mark)

b)  Gold foil is sold by the roll. The roll measures 12.5 inches by 10 feet. Calculate the number
of rolls needed to cover the 75 trophies. (2 marks)

LN
FNE =00 0 2 6 B e
(1,5 * 120
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c)  Each roll costs $15.25, taxes included. Calculate the cost per trophy. (1 mark)

oS -§a 2w
- {

s —

Mark(s): 3.5/4

0.5 mark for consistent area in (a)

0.5 mark for appropriate work calculating area of one roll in (b)
0.5 mark for consistent area of all trophies in (b)

1 mark for consistent number of rolls in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent cost per trophy in (c)

Applied Mathematics: Exemplars (June 2025)
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Marking Exemplar 2

Question 24 Total: 4 marks

A school needs 75 trophies for their awards night. 6 in.

Each trophy is in the shape of a square-based pyramid
and is covered in gold foil.

3in.

a) Determine the amount of gold foil needed to cover one trophy including the bottom.
(1 mark)

Uolume = J (B)(H)
La(3X6)

t

b inches of 3019(-9»:\

b)  Gold foil is sold by the roll. The roll measures 12.5 inches by 10 feet. Calculate the number
of rolls needed to cover the 75 trophies. (2 marks) (y X 12 = 12 inches

b x 75= 4so inches

1)
175%1 = '@

= A re
¢ /500

12.5 %120 = 1500 juches = USO - 3_5 rolls

ov @\m Ils needeA
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c)  Each roll costs $15.25, taxes included. Calculate the cost per trophy. (1 mark)

15.25 x 112 - $12.23 gr2o7
va voll
@

_—’-_——_-_—_

[ = ‘niche
%
~ - 1723
SO0

4
J o.0l)4 per incl,
X 6(trophy)
- O-Oﬁsq f:o cover / _fraekL

|

Mark(s): 1.5/4

0.5 mark for appropriate work calculating area of one roll in (b)
0.5 mark for consistent area of all trophies in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent cost per trophy in (c)

0.5 mark deduction for procedural error in (c)

does not express the answer to the appropriate number of decimal places, including
monetary values to two decimal places in (c)

®00000
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Training Exemplar 1

Question 24 Total: 4 marks

A school needs 75 trophies for their awards night. 6 in.

Each trophy is in the shape of a square-based pyramid
and is covered in gold foil.

3in.

a) Determine the amount of gold foil needed to cover one trophy including the bottom.
(1 mark)

SA:z by xbs
S f= 2% AL’J)(@
S A=94 3

. g
SA = ulinch

b)  Gold foil is sold by the roll. The roll measures 12.5 inches by 10 feet. Calculate the number
of rolls needed to cover the 75 trophies. (2 marks)

0¥t = 120 ey
U1x95: 30751n” O %135 =1500in”

3075 N
150010>
- 2058

= olls
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c)  Each roll costs $15.25, taxes included. Calculate the cost per trophy. (1 mark)
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Training Exemplar 2

Question 24 Total: 4 marks

A school needs 75 trophies for their awards night. 6 in.

Each trophy is in the shape of a square-based pyramid
and is covered in gold foil.

3in.

a) Determine the amount of gold foil needed to cover one trophy including the bottom.
(1 mark)

242X 3% 6
= L/fDTr\?>

b)  Gold foil is sold by the roll. The roll measures 12.5 inches by 10 feet. Calculate the number
of rolls needed to cover the 75 trophies. (2 marks)

YJSX715=33757n°
£2.5X20=4257°

RI7SLIS=ET7

77 rallis ele needeo
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c)  Each roll costs $15.25, taxes included. Calculate the cost per trophy. (1 mark)

D2x1S IS=F1LL 75

#4275 375
- 5S.,499

Sach 4 QPL\:(’ oSS HSHY To cvel

Applied Mathematics: Exemplars (June 2025)

77



Marking Exemplar 1

Question 25 Total: 2 marks

Consider the following conditional statement:

“If I'm in Sagkeeng First Nation, then I’'m in Manitoba.”

a) State the converse of the statement. (1 mark)

T M N Nun"%‘%, )f\rvw\ sl
s Aty Livs + cuhion

b)  State the contrapositive of the statement. (1 mark)
’Y,.@ m o (b o oo in nor 'n
Sagfeenn sk rgdon

Mark(s): 1.5/2

© 1 mark for converse of the statement in (a)
©® 1 mark for contrapositive of the statement in (b)
— 0.5 mark deduction for statement without “if” or “then” as per marker note in (b)
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Marking Exemplar 2

Question 25 Total: 2 marks

Consider the following conditional statement:
“If I'm in Sagkeeng First Nation, then I’'m in Manitoba.”

a) State the converse of the statement. (1 mark)

)f’ I‘I"\ n /m(\;“'Ob& ? %ﬁn //"\ In S?jkgq\\j ﬁfs} ﬂk‘hon

b)  State the contrapositive of the statement. (1 mark)
[OQ MCL 0/\{7 z'@ lm ;'(\ 6ﬁ[<¢41\7 gu’(s-)- /hll‘cf\ Con { L(, (',,\

Men|foba,

Mark(s): 1/2

©® 1 mark for converse of the statement in (a)
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Training Exemplar 1

Question 25 Total: 2 marks

Consider the following conditional statement:
“If I'm in Sagkeeng First Nation, then I’'m in Manitoba.”

a) State the converse of the statement. (1 mark)

-ﬂ- Xrr i //4/7/7/0@)5?;0 0z gaﬁkeéﬂj ‘\:rﬂzﬂ -y

b)  State the contrapositive of the statement. (1 mark)
€ o 0t 1 Pridoba, e w0l in
Sa gk&enﬁ‘ g:ré ﬂ/mé‘o/?.
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Training Exemplar 2

Question 25 Total: 2 marks

Consider the following conditional statement:
“If I'm in Sagkeeng First Nation, then I’'m in Manitoba.”

a) State the converse of the statement. (1 mark)

\S;_\ O-vn | M“; )-\——W | O
A So_:)\cuz,v\b Ficsy ANation,

b)  State the contrapositive of the statement. (1 mark)

\& \ioopn  woX w Smgkeeng
‘:\(53‘-» I\‘O..jhoh' H\@V‘ \ 0w wot 'wn

L\¥
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Marking Exemplar 1

Question 26 Total: 4 marks

The 75 students attending a school camping trip were asked which of the following three
activities they enjoy.

e 28 students enjoy fishing (F)

e 44 students enjoy kayaking (K)

e 31 students enjoy swimming (S)

e 16 students enjoy fishing and kayaking

e 13 students enjoy kayaking and swimming

e 3 students enjoy fishing and swimming but not kayaking
e 5 students enjoy all three activities

a) Create a Venn diagram to represent this situation. (3 marks)

= " ! ) 4u-34
L! 75—4[—_— /L{

D
o |

7\ -\

b)  State how many students only enjoy fishing. (1 mark)

Y S\ udents Oh\\j QY\S o\j p\S\\'mj.

Mark(s): 3/4

© 1 mark for consistent number of students who enjoy only one activity in (a)

© 1 mark for consistent number of students who do not enjoy any of the three activities
in (a)

© 1 mark for consistent answer in (b)
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Marking Exemplar 2

Question 26 Total: 4 marks

The 75 students attending a school camping trip were asked which of the following three
activities they enjoy.

~2__28-stueents enjoy fishing (F)

A7 stedentsenjoy Kayaking (K)
. 33 I . creverr TS)

students enjoy fishi i
12 I o kavaki | cwdenmai

3 st joy fishi i t ayaking

a) Create a Venn diagram to represent this situation. (3 marks)

b)  State how many students only enjoy fishing. (1 mark)

/

[ q Slv«lcn(—s on((ﬁ Ch\jof} Cl;\dﬂ

Mark(s): 3/4

0.5 mark for n((K NF)\ S) =11 in (a)

0.5 mark for n((KﬂS)\F):S in (a)

1 mark for consistent number of students who enjoy only one activity in (a)
1 mark for consistent answer in (b)

does not include a box when using a Venn diagram in (a)

®0 000
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Training Exemplar 1

Question 26 Total: 4 marks

The 75 students attending a school camping trip were asked which of the following three
activities they enjoy.

e 28 students enjoy fishing (F)

e 44 students enjoy kayaking (K)

e 31 students enjoy swimming (S)

e 16 students enjoy fishing and kayaking

e 13 students enjoy kayaking and swimming

e 3 students enjoy fishing and swimming but not kayaking
e 5 students enjoy all three activities

a) Create a Venn diagram to represent this situation. (3 marks)

= -

T

> oaf

b)  State how many students only enjoy fishing. (1 mark)

[0
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Training Exemplar 2

Question 26

Total: 4 marks

The 75 students attending a school camping trip were asked which of the following three

activities they enjoy.

28 students enjoy fishing (F)

44 students enjoy kayaking (K)

31 students enjoy swimming (S)

16 students enjoy fishing and kayaking

13 students enjoy kayaking and swimming

3 students enjoy fishing and swimming but not kayaking
5 students enjoy all three activities

a) Create a Venn diagram to represent this situation. (3 marks)

b) State how many students only enjoy fishing. (1 mark)

7
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Marking Exemplar 1

Question 27

Total: 2 marks

Complete the four equations below using the numbers 1, 3, 5, 7.

For each equation:
e use all four numbers once

e you may use any combination of the following operators X,

used more than once.

Example: ( 7 + 5 )~ 3 + I =5
i) A e T M - \ =1
i) -7 r 3 - s - \ =4
i) [ o -2 -V Y w 7 =7
I BRI R (e SR 1 B

+, +, —, (). Operators may be

Mark(s): 1.5/2

© 0.5 mark for equation ii
© 0.5 mark for equation iii
© 0.5 mark for equation iv
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Marking Exemplar 2

Question 27

Total: 2 marks

Complete the four equations below using the numbers 1, 3, 5, 7.

For each equation:
e use all four numbers once

® you may use any combination of the following operators %, +, +, —, (). Operators may be

used more than once.

Example: ( 7 + 5 )% 3 + I =5

VAN S YR
v~ 5 42— .
S PYS -2 =]
w329 /-5 —] .

Mark(s): 1.5/2

© 0.5 mark for equation ii
© 0.5 mark for equation iii
© 0.5 mark for equation iv

Applied Mathematics: Exemplars (June 2025)
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Training Exemplar 1

Question 27 Total: 2 marks

Complete the four equations below using the numbers 1, 3, 5, 7.

For each equation:
e use all four numbers once

® you may use any combination of the following operators %, +, +, —, (). Operators may be
used more than once.

Example: ( 7 + 5 )% 3 + I =5
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Training Exemplar 2

Question 27

Total: 2 marks

Complete the four equations below using the numbers 1, 3, 5, 7.

For each equation:
e use all four numbers once

® you may use any combination of the following operators %, +, +, —, (). Operators may be

used more than once.

Example: ( 7 + 5 )% 3 + I =5

&
iy (7 — 5) «x

ii) S x 3 -
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Training Exemplar Answers
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Question 3 Total: 3 marks

Training Exemplar 1
Mark(s): 2/3

@ 0.5 mark for appropriate work in (a)
© 0.5 mark for consistent answer in (a)
© 0.5 mark for appropriate work in (b)
© 0.5 mark for appropriate work in (c)

Training Exemplar 2
Mark(s): 1/3
©® 0.5 mark for appropriate work in (a)

© 0.5 mark for consistent answer in (a)
does not express the answer to the appropriate number of decimal places in (a)

Question 4 Total: 4.5 marks

Training Exemplar 1
Mark(s): 2/4.5

©® 1 mark forinitial value in (a)

© 0.5 mark for appropriate work in (b)

© 0.5 mark for consistent answer in (b)
@ incorrectly states the final answer in (b)

Training Exemplar 2
Mark(s): 4.5/4.5

1 mark for initial value in (a)

1 mark for rate of growth in equation in (a)
0.5 mark for appropriate work in (b)

0.5 mark for consistent answer in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent x-value in (c)

0.5 mark for consistent year in (c)

®0000000

U o.n

does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes

parameters separately from the equation in (a)

®

rounds incorrectly in (c)
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Question 5 Total: 3 marks

Training Exemplar 1

Mark(s): 1.5/3

®® ©®000

0.5 mark for two values in (a)
0.5 mark for remaining two values in (a)
0.5 mark for consistent answer in (b)

U ow.n

does not include one of the following in the equation: “y =", “sin”, “In”, or “x”, or writes
parameters separately from the equation in (a)

rounds incorrectly in (b)
does not include the units in the final answer in (b)

Training Exemplar 2
Mark(s): 2/3

0.5 mark for two values in (a)

0.5 mark for remaining two values in (a)

0.5 mark for consistent upper and lower bounds of the range in (c)
0.5 mark for inclusivity of both upper and lower bounds in (c)

Question 6 Total: 5 marks

Training Exemplar 1
Mark(s): 4/5

1 mark for communicating the context of the graph with appropriate title and/or labels
in (a)

1 mark for plotting the data and appropriate logarithmic curve of best fit in (a)

1 mark for answer in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent distance in (c)

94
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Question 6 (continued) Total: 5 marks

Training Exemplar 2
Mark(s): 2/5
0.5 mark for using an appropriate domain (i.e., window settings/grid range) for the context

of the question in (a)

0.5 mark for using an appropriate range (i.e., window settings/grid range) for the context
of the question in (a)

1 mark for plotting the data and appropriate logarithmic curve of best fit in (a)
0.5 mark for consistent distance in (c)
0.5 mark deduction for procedural error in (a)

®000 0 ©

rounds incorrectly in (c)

Question 9 Total: 4 marks

Training Exemplar 1

Mark(s): 3.5/4

©® 1 mark for total number of ways in (a)
© 0.5 mark for ;P; or 3!in (b)

© 1 mark for consistent product in (b)

© 1 mark for consistent answer in (c)

Training Exemplar 2

Mark(s): 3/4

1 mark for total number of ways in (a)
0.5 mark for sPs or 5!in (b)

0.5 mark for ;P; or 3!in (b)

1 mark for consistent product in (b)
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Question 10

Total: 2 marks

Training Exemplar 1

Mark(s): 2/2

©® 0.5 mark for appropriate location of O
©® 0.5 mark for appropriate location of []
© 0.5 mark for appropriate location of A
© 0.5 mark for appropriate location of O

Training Exemplar 2
Mark(s): 0.5/2
©® 0.5 mark for appropriate location of []

Question 11

Total: 2 marks

Training Exemplar 1
Mark(s): 0/2

—> no criteria met

Training Exemplar 2
Mark(s): 0.5/2

©® 1 mark for appropriate graphic organizer in (a)
®@ 0.5 mark deduction for procedural error in (a)

96
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Question 12 Total: 3 marks

Training Exemplar 1

Mark(s): 2/3

©® 0.5 markfor ,,C, x sC;in (a)
© 0.5 markfor ;,C; x sC, in (a)

© 1 mark for consistent sum in (a)

Training Exemplar 2

Mark(s): 1.5/3

©® 0.5 markfor ,,C, x sC;in (a)
© 0.5 mark for ;,C; x sC, in (a)

© 0.5 mark for consistent numerator in (b)

Question 13 Total: 1 mark

Training Exemplar 1
Mark(s): 0.5/1

© 0.5 mark for consistent quotient

Question 14 Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

©® 0.5 mark for considering dependency in the numerator
© 0.5 mark for considering dependency in the denominator

Training Exemplar 2
Mark(s): 1/2

©® 0.5 mark for considering dependency in the numerator
© 0.5 mark for considering dependency in the denominator
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Question 17 Total: 7 marks

Training Exemplar 1
Mark(s): 5.5/7

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

0.5 mark for amount of principal in (d)

1 mark for consistent rate of return in (d)

0.5 mark for justification in (e)

0.5 mark deduction for procedural error in (d)

makes a transcription error (inaccurate transferring of information) in (a)

©@00000000

Training Exemplar 2

<
Q

=

=
B
()]
~N
~N

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

1 mark for consistent rate of return in (c)

1 mark for consistent rate of return in (d)

0.5 mark for justification in (e)

0.5 mark deduction for procedural error in (c) and (d)

makes a transcription error (inaccurate transferring of information) in (b)

©@00000000

Question 18 Total: 4 marks

Training Exemplar 1
Mark(s): 4/4

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

Training Exemplar 2
Mark(s): 1/4

© 1 mark for consistent answer in (a)

98 Applied Mathematics: Exemplars (June 2025)



Question 19 Total: 3 marks

Training Exemplar 1
Mark(s): 2.5/3

0.5 mark for consistent net worth in (a)

0.5 mark for consistent total liabilities — mortgage in (b)
0.5 mark for consistent debt-to-equity ratio in (b)

1 mark for explanation with reference to 50% in (c)

does not include the dollar sign for monetary values in (a)

®e0000

does not express the answer to the appropriate number of decimal places, including
monetary values to two decimal places in (b)

Training Exemplar 2
Mark(s): 1/3

© 0.5 mark for assets and liabilities in (a)
© 0.5 mark for consistent net worth in (a)

Question 20 Total: 1 mark

Training Exemplar 1
Mark(s): 0/1

—> no criteria met

Training Exemplar 2
Mark(s): 0/1

—> no criteria met
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Question 23 Total: 3.5 marks

Training Exemplar 1
Mark(s): 3/3.5

0.5 mark for consistent answer in (a)

1 mark for volume in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent number of goldfish for Tank 1 in (c)

0.5 mark for consistent number of goldfish for Tank 2 in (c)

Training Exemplar 2
Mark(s): 2.5/3.5

0.5 mark for appropriate work in (a)

0.5 mark for consistent answer in (a)

1 mark for volume in (b)

0.5 mark for appropriate work in (c)

uses incorrect units of measure in (a) and (b)

®@0000

Question 24 Total: 4 marks

Training Exemplar 1
Mark(s): 2.5/4

0.5 mark for appropriate work in (a)

0.5 mark for consistent area in (a)

0.5 mark for appropriate work calculating area of one roll in (b)
0.5 mark for consistent area of all trophies in (b)

1 mark for consistent number of rolls in (b)

000000

0.5 mark deduction for arithmetic error in (a)

Training Exemplar 2

[
=
=
wn
e
w
(8,
S~
Y

0.5 mark for appropriate work in (a)

0.5 mark for consistent area in (a)

0.5 mark for consistent area of all trophies in (b)
1 mark for consistent number of rolls in (b)

0.5 mark for appropriate work in (c)

0.5 mark for consistent cost per trophy in (c)
confuses square and cubic units in (a)

®000000
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Question 25 Total: 2 marks

Training Exemplar 1
Mark(s): 1.5/2

©® 1 mark for converse of the statement in (a)
©® 1 mark for contrapositive of the statement in (b)
— 0.5 mark deduction for statement without “if” or “then” as per marker note in (a) and (b)

Training Exemplar 2
Mark(s): 1/2

©® 1 mark for converse of the statement in (a)

Question 26 Total: 4 marks

Training Exemplar 1

Mark(s): 3/4

0.5 mark for n((KﬂF)\S)zll in (a)

0.5 mark for n((KﬂS)\F):S in (a)

1 mark for consistent number of students who enjoy only one activity in (a)

1 mark for consistent answer in (b)

®0 000

makes a transcription error (inaccurate transferring of information) in (a)

Training Exemplar 2
Mark(s): 1/4

© 1 mark for consistent number of students who enjoy only one activity in (a)
@ does not include a box when using a Venn diagram in (a)
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Question 27

Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

® 0.5 mark for equation i
© 0.5 mark for equation iv

Training Exemplar 2
Mark(s): 2/2

©® 0.5 mark for equation i
©® 0.5 mark for equation ii

© 0.5 mark for equation iii
© 0.5 mark for equation iv
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