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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.

Applied Mathematics: Exemplars (January 2025) 1



Applied Mathematics: Exemplars (January 2025)



Marking Exemplar 1

Question 3 Total: 1 mark

A baby is in a swing. The following graph represents the height of the baby as a function of time.

Height (m)

0.25+

Time (s)

State the amplitude of the graph.

1-05:0.9

Mark(s): 0/1

—> no criteria met
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Training Exemplar 1

Question 3 Total: 1 mark

A baby is in a swing. The following graph represents the height of the baby as a function of time.

Height (m)

Time (s)

State the amplitude of the graph.

0-29 distantC fom mid e do Mmum of . Mesimom
apu—
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Training Exemplar 2

Question 3 Total: 1 mark

A baby is in a swing. The following graph represents the height of the baby as a function of time.

Height (m)

0.25+

Time (s)
State the amplitude of the graph.

[-og-o0.g

5335105 2075

0.7%
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Marking Exemplar 1

Question 4 Total: 2 marks

The following equation models the relationship between time and the number of apples on a
tree:

T=-76.94+27.64In(a)

where T represents the time (in days)
and a represents the number of apples.

a) Determine on which day the tree will have 80 apples. (1 mark)

T <74, 98 ¢ 21,6400 (@0
- l‘\l‘\ da;g

b) Determine the number of apples on day 18. (1 mark)

1] = _7b'qq +27| blﬂ'\ (Q)

e—»\-

Mark(s): 2/2

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 consistent answer in (b)

does not use whole units in contextual questions involving discrete data in (b)

®0000
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Marking Exemplar 2

Question 4 Total: 2 marks

The following equation models the relationship between time and the number of apples on a
tree:

T=-76.94+27.64In(a)

where T represents the time (in days)
and a represents the number of apples.

a) Determine on which day the tree will have 80 apples. (1 mark)

4™ g

b) Determine the number of apples on day 18. (1 mark)

3l

Mark(s): 1/2

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

Question 4 Total: 2 marks

The following equation models the relationship between time and the number of apples on a
tree:

T=-76.94+27.64In(a)

where T represents the time (in days)
and a represents the number of apples.

a) Determine on which day the tree will have 80 apples. (1 mark)

y= -394 4 23. 64 \n X

Uhen %z €0, §= 441392
hen 0.=30, T=44.1392 days

oW +o¥-t For 4he dree

o have %o apples.

b) Determine the number of apples on day 18. (1 mark)

18 = -394+ 2% 64 1~(0)
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Marking Exemplar 1

Question 5

Total: 3 marks
Avery is on top of a hill. From 15 m above the ground, he throws a stone in the air. The stone
reaches its maximum height of 31.53 m after 1.84 s. The stone hits the ground after 4.37 s.

v
a) State the quadratic regression equation that models this situation. You may use the table
below. (1 mark)
Time (s) Height (m)
) 15w
1. 8y 31.43
T | s

'3
Regression equation:  ~ 4-49 %%+ 16.0Vx 114

1

®

b)  Determine how much time the stone is above 25 m. (2 marks)

1.3 Sectonds

T

Mark(s): 1.5/3
o
(3]
®

1 mark for equation in (a)
0.5 mark for consistent second x-value in (b)

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

L or “x”, or writes
rounds incorrectly in (a) and (b)

10
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Marking Exemplar 2
Question 5

Total: 3 marks
Avery is on top of a hill. From 15 m above the ground, he throws a stone in the air. The stone
reaches its maximum height of 31.53 m after 1.84 s. The stone hits the ground after 4.37 s.

\
\
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

v
a) State the quadratic regression equation that models this situation. You may use the table
below. (1 mark)
Time (s) Height (m)
O 5m
KX 31.53
Y/ O

Regression equation:

Yz~ 494908 x-+ [8.0037x + 15
b)

Determine how much time the stone is above 25 m. (2 marks)

lqﬁqu 0.632

;‘Q.Bﬁfféj/

[N

Mark(s): 3/3

1 mark for equation in (a)

0.5 mark for consistent first x-value in (b)

0.5 mark for consistent second x-value in (b)
1 mark for consistent difference in (b)
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Training Exemplar 1
Question 5

Total: 3 marks
Avery is on top of a hill. From 15 m above the ground, he throws a stone in the air. The stone
reaches its maximum height of 31.53 m after 1.84 s. The stone hits the ground after 4.37 s.

l H.37s
a) State the quadratic regression equation that models this situation. You may use the table
below. (1 mark)
Time (s) Height (m)
&) 8]
1.84% 31.53
H.37 o

Regression equation: N = ‘6.77)(24 XQE)C‘%K'TO

b)

Determine how much time the stone is above 25 m. (2 marks)

3\.55m

1985 3.4483-1.14 = 7, 0885
145 B 2 15m

12
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Training Exemplar 2
Question 5

Total: 3 marks
Avery is on top of a hill. From 15 m above the ground, he throws a stone in the air. The stone
reaches its maximum height of 31.53 m after 1.84 s. The stone hits the ground after 4.37 s.

v
a)

State the quadratic regression equation that models this situation. You may use the table
below. (1 mark)

Time (s) Height (m)

) (5

1. <4 3,53
.37 |78

Regression equation:

b)

Determine how much time the stone is above 25 m. (2 marks)

6-b8) 15
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Marking Exemplar 1

Question 6 Total: 3 marks

The pitch of a siren changes over time. Ryan collects the following data:

1.865
962

1.080
770

1.473
865

0.295
962

0.687
865

Time (s)
Pitch (Hz)

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

b)

c)

J= 1662 i (22793 (x =0 1))+ @62

Determine the pitch of the siren at 12 seconds. (1 mark)

P

s =L - }qu'ﬂﬁ

State the range of this situation. (1 mark)
Lyzqoiji741f
| |

®

Mark(s): 3/3

®e000000

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)

does not include braces when using set notation in (c)

does not express the answer to the appropriate number of decimal places in (c)
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Marking Exemplar 2

Question 6 Total: 3 marks

The pitch of a siren changes over time. Ryan collects the following data:

Time (s) 0.295 0.687 1.080 1.473 1.865
Pitch (Hz) 962 865 770 865 962

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

T 96,65 sin (3970 (2, = 0106)) * 36 o1

T
®

b) Determine the pitch of the siren at 12 seconds. (1 mark)

Tl plehctbhe Srenck W Rions 15 TEIL52 Yz

c) State the range of this situation. (1 mark)

Mark(s): 1.5/3

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)

does not change “y ~” to “y =” when writing an equation in (a)

®000
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Training Exemplar 1

Question 6 Total: 3 marks

The pitch of a siren changes over time. Ryan collects the following data:

Time (s) 0.295 0.687 1.080 1.473 1.865
Pitch (Hz) 962 865 770 865 962

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

b) Determine the pitch of the siren at 12 seconds. (1 mark)

o spitch sl 33,776

c)  State the range of this situation. (1 mark)

Hoe namae W Jeureoms 1! 4. g 3277 Bl
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Training Exemplar 2

Question 6 Total: 3 marks

The pitch of a siren changes over time. Ryan collects the following data:

Time (s)

0.295

0.687

1.080

1.473

1.865

Pitch (Hz)

962

865

770

865

962

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

Y= &Sin (b (x~)34d
o= 4b- 015
b= .97

C- -0.107
d - ¥bb-0IS

b) Determine the pitch of the siren at 12 seconds. (1 mark)

(12, 78%. 408)

T‘neqm-\-c\n oF IX seconds 1s 78%-Hos Hy

c)  State the range of this situation. (1 mark)

[ d62. 03, /707
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Marking Exemplar 1

Question 7 Total: 7 marks

Joel made an investment that increased in value.

Time (years) 3 8 13 19 25
Value of Investment ($) 4764 6375 8531 12 102 17 167

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

Q0604

rop\_.

wiégé \:._.
4000 pd

\Poop 1=

10 o= P

an . E3 )

Q000 L piad

(RD)

3ovp

v

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

K
29u4 .32+ .06

@
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c)

d)

e)

State the initial amount of Joel’s investment. (1 mark)

Bl D
Cx=03

Y= daqan

Determine the value of Joel’s investment at 20 years. (1 mark)

&(/LLVAD
ﬁ 5 39727

Calculate the rate of return at 20 years. (1 mark)

[\&.? 2747 - 3”‘”“4'?31)

InAN 3y

Mark(s): 4.5/7

®@o000000 O

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 in (a)

0.5 mark for consistent initial value in (b)

0.5 mark for consistent rate of change in (b)

1 mark for consistent initial value in (c)

0.5 mark for appropriate work in (d)

0.5 mark for consistent answer in (d)

inaccurately plots one point on a scatter plot in (a)

U o .

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

parameters separately from the equation in (b)
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Marking Exemplar 2

Question 7 Total: 7 marks

Joel made an investment that increased in value.

Time (years) 3 8 13 19 25
Value of Investment ($) 4764 6375 8531 12 102 17 167

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

(3 marks)
A /‘\
/
/
/
/
¥
/
L~ '/

Yot
32000

v

{ooc

v

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

\ = 2999.32x +1.06

T
@
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c) State the initial amount of Joel’s investment. (1 mark)

39%.%2\%

d) Determine the value of Joel’s investment at 20 years. (1 mark)

12237. 9‘73

e) Calculate the rate of return at 20 years. (1 mark)

- 128%72.99
3599.62

p—

3%3%.1714

Mark(s): 1.5/7
0.5 mark for consistent initial value in (b)
0.5 mark for consistent rate of change in (b)

1 mark for consistent initial value in (c)
0.5 mark deduction for procedural error in (b)

0000
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Training Exemplar 1

Question 7 Total: 7 marks

Joel made an investment that increased in value.

Time (years) 3 8 13 19 25
Value of Investment ($) 4764 6375 8531 12 102 17 167

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

(3 marks)
;20000
LRSS Y TITETD
o / | MY
7
o
10 060 ] Q4B )
N el
(721 (] '3
=g
S =
(3 yhedy
0 A0 30
b) State the exponential regression equation that models this situation. (1 mark)
\)6: O\\QX
o 229974
e ). 06
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c)

d)

e)

State the initial amount of Joel’s investment. (1 mark)

¢ 3999.72

Determine the value of Joel’s investment at 20 years. (1 mark)

Yz (3999 70( 1. 06)2°

/_Q:\\)\}Z17 .(41{‘3&‘\
C)L"D\ Y, ! 3 e
T v )O"Q s wmyesimot at Q0 Yyens g SF DY €27, (92// ;

Calculate the rate of return at 20 years. (1 mark)

(\2827. 6u)—=( 3949 . 72)
ROQQ = XlOO

39499 77

Kot =220 - 77 %
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Training Exemplar 2

Question 7 Total: 7 marks

Joel made an investment that increased in value.

Time (years) 3 8 13 19 25

Value of Investment ($) 4764 6375 8531 12 102 17 167
a)

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

-~

I
(]Ar*sf’)] o
\/74\ { ODP
ol ALl Jo S A
S ARE)

v

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

Y=21. 7 [ 6e”

24
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c) State the initial amount of Joel’s investment. (1 mark)

(O, 97)—> (@,30(701,?()

ﬁ@ﬁl % inidal ('/\\/6%71'1/”\6/‘}
Lyos, KB

d) Determine the value of Joel’s investment at 20 years. (1 mark)

@0, \/) — (ZO, LZ,?ZZ%
ok 20\rs Jodr Deesttrent

s, ot 3\2,¢2§7

e) Calculate the rate of return at 20 years. (1 mark)

(CDN\WLP\)CAVQ ,@‘C\NOJ%\/OM&) XLM

Previows Valve

(828 — 319171

Ylwe —=I220.%)32
2ALUHAH
8« & 15000 F
5 (20, 12828.055) .
z
g 2
A 210000 @
=
s
€, plot 5000
/ (0.3999.715)
N x=20
- -10 0 10 20 30 40
Time (years)
.
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Marking Exemplar 1

Question 10

Total: 2 marks

Omar has $65 000.00 to invest. His bank provides two options.
Option 1: Guaranteed investment certificates (GICs)
Option 2: Stocks

State one advantage for each option.

GICs

he hos a Guovarvedt trvestwent certilieede
So Huk Canbg help jum

Stocks

Hhodis ave ¢ eally goed )
COR
A A st anal nornadly Yhey o

Mark(s): 0/2

—> no criteria met

26 Applied Mathematics: Exemplars (January 2025)



Marking Exemplar 2

Question 10 Total: 2 marks

Omar has $65 000.00 to invest. His bank provides two options.
Option 1: Guaranteed investment certificates (GICs)
Option 2: Stocks

State one advantage for each option.

GICs

(aJdus ma/&xr.
G\clﬁ }\0\‘“” o X(\Tj\\t,e’ Cedara O bOWV (avesh

Stocks

ol Celewen 8% o\

J

Clpows  Cald  hasw a Ney

Mark(s): 1/2
© 1 mark for appropriate stock advantage
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Training Exemplar 1

Question 10 Total: 2 marks

Omar has $65 000.00 to invest. His bank provides two options.
Option 1: Guaranteed investment certificates (GICs)
Option 2: Stocks

State one advantage for each option.

GICs

Stocks

Q@(J,\é ‘(‘{0\\\\5 Ir ‘;ml« ogg N
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Training Exemplar 2

Question 10 Total: 2 marks

Omar has $65 000.00 to invest. His bank provides two options.
Option 1: Guaranteed investment certificates (GICs)
Option 2: Stocks

State one advantage for each option.

GICs

(o 0oronieS PYotiY

Stocks

Can ool
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Marking Exemplar 1

Question 11 Total: 4 marks

Callie wants to buy a house in a new neighbourhood.

e The average property taxes in the neighbourhood are $4500.00 per year.
e The average heating costs are $200.00 per month.
e Her gross family income is $78 000.00 per year.

a) Determine the maximum monthly mortgage payment for which Callie would qualify when
using the gross debt service ratio. (2 marks)

V50042375
&D;p;@%wﬁ“ﬂg)xr 19000 5. 6500
) ncohe

xlo0
% :(WO)

”wﬂﬁw
63 &’Un *+ 57

> ;,(6500

Y000 > mm +$7s
— 5% ~575

b)  The bank offers Callie a mortgage at an interest rate of 3.09%, compounded semi-annually
and amortized over 25 years. Based on your answer in (a), determine the maximum
mortgage she could afford. (2 marks)

n/;;;()};f 00
4, 5.0%

<055 < $677075.40

‘PV:(
b0

by
f'/ny

Mark(s): 3/4

0.5 mark for monthly property taxes and gross monthly family income in (a)
0.5 mark for using 32% in (a)

0.5 mark for substitution in (a)

0.5 mark for consistent answer in (a)

1 mark for consistent mortgage value in (b)

®@00000

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

w
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Marking Exemplar 2

Question 11 Total: 4 marks

Callie wants to buy a house in a new neighbourhood. -=z75

A2
e The average property taxes in the neighbourhood are $4500.00 per year.
e The average heating costs are $200.00 per month.

e Her gross family income is $78 OOQ.OO per year.
EUPEEEIAS o'p)
a) Determine the maximum monthly mortgage payment for which Callie would qualify when
using the gross debt service ratio. (2 marks)

GLSR Q‘\Ovﬁ‘r\\\d V"\Gc\a_‘jﬁé 6)\\‘/'/‘,6”{. 4 f’bvﬁ-h[ Q{@ffx '\'MOAA(
beody
Yose w2y ncorme M

%
29 Twe mxmuww °
. = X wioviihly
oo ( Y 375 % 200 o e e ?.Q‘ et
bEO Tiog S 3\505 J

052 2 X +575 20 = XY¥575

* Caop, 650 xeeoe 575 - 575
— > \x_=e0e

b)  The bank offers Callie a mortgage at an interest rate of 3.09%, compounded semi-annually
and amortized over 25 years. Based on your answer in (a), determine the maximum
mortgage she could afford. (2 marks)

N =252 = =0

309 % 377,51L.74
KRIV=1z77, 5 74 '
CMT= 1508,

W o
Rly =25
C’\[ (2
Twe wolx M, WOt She
COul agfory  LWoW e 3377, 51, .7y,

Mark(s): 3/4

0.5 mark for monthly property taxes and gross monthly family income in (a)
0.5 mark for using 32% in (a)

0.5 mark for substitution in (a)

0.5 mark for consistent answer in (a)

1 mark for consistent mortgage value in (b)
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Training Exemplar 1

Question 11 Total: 4 marks

Callie wants to buy a house in a new neighbourhood.

The average property taxes in the neighbourhood are $4500.00 per year.
e The average heating costs are $200.00 per month.
e Her gross family income is $78 000.00 per year.

a) Determine the maximum monthly mortgage payment for which Callie would qualify when
using the gross debt service ratio. (2 marks)
- Moonth
GDSR = _“‘We greent + MO"‘%\‘S Rropeciy dores 4 monkhly heskwg cas
Gross vnovx’d,\(ﬁ N COme Xlgo
R

Used w15 Gro V)'Ut“n(j MO\'-kgqaﬂ/ (’CA%WM 4 3754 200

N S0co ¥1\00
BOHO _ (500

12 GDOR= |SOO +315+ oo

bS oo X1e<

T332 %

MG X un V"‘\Q\”‘\%U&ge QC\%\\M\,\‘( would

e BI506 per o ntia

b)  The bank offers Callie a mortgage at an interest rate of 3.09%, compounded semi-annually

and amortized over 25 years. Based on your answer in (a), determine the maximum
mortgage she could afford. (2 marks)

v 7 %0
=209
tVv: o
PNtz ~1g00 = W\ 9BS.82
W B
?{LS = A
U‘j =4

QLY

W= 1|l 885.5D
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Training Exemplar 2

Question 11 Total: 4 marks

Callie wants to buy a house in a new neighbourhood.
e The average property taxes in the neighbourhood are $4500.00
e The average heating costs are $200.00 per month.
- . TN
e Her gross family income is $78 000.00 p

a) Determine the maximum monthly mortgage payment for which Callie would qualify when

using the gross debt service ratio. (2 marks

U =5 s ’_L'l ‘-'3 75_
= e 375¥200) 1500
A= 5. 78090+ 26500
< qep, 4 - YOO
QMP {’5757

0,30 ———7

0
),5/500 6,%@0
- MP+57
QO - A%f

575
1505 = M

b) The bank offers Callie a mortgage at an interest rate of 3.09%, compounded semi-annually
and amortized over 25 yea ased on your answer in (a), determine the maximum
mortgage she could afford. (2 marks)

= Loan IM;ﬂ 314,25, 15
Tk 7
FLAZO
ﬂp: i)YOS
TeZ 7.09
Y: 25
5/@ oboﬂf\ﬂ/ Wi ) 5"‘& o
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Marking Exemplar 1

Question 12 Total: 1 mark

Suchitra invests $13 000.00 at an interest rate of 6.00%.

Using the Rule of 72, estimate the number of years it will take for her investment to reach a
value of $52 000.00.

+ S \'S , @@Q)
| ﬁﬁi@'}%
:ZéL__ _ 2000 gzooo

TN O e
1 o ro wech

4 571970,

Mark(s): 0/1

—> no criteria met
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Marking Exemplar 2

Question 12 Total: 1 mark

Suchitra invests $13 000.00 at an interest rate of 6.00%.

Using the Rule of 72, estimate the number of years it will take for her investment to reach a

value of $52 000.00.
L 12
— TRT————
b

Mark(s): 0.5/1
©® 0.5 mark for doubling time (12 years)
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Training Exemplar 1

Question 12 Total: 1 mark

Suchitra invests $13 000.00 at an interest rate of 6.00%.

Using the Rule of 72, estimate the number of years it will take for her investment to reach a
value of $52 000.00.

2= b =L

L= 11 years

52000 R000 )0 ”
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THIS PAGE WAS INTENTIONALLY LEFT BLANK.

Applied Mathematics: Exemplars (January 2025)

37



Marking Exemplar 1

Question 13 Total: 6 marks

Geoff and Jamie are 38 years old and plan to retire at age 60.
Geoff started to invest when he turned 18 years old.

e He made an initial investment of $1000.00.
He invested $250.00 per month at an interest rate of 5.00%, compounded monthly,

until he turned 38 years old.

a) Determine the value of Geoff’s investment at age 38. (2 marks)

G —(%= D

Geoff stops monthly investments at 38 years old and lets the investment earn interest
until he turns 60 years old. The interest rate will remain at 5.00%, compounded monthly.

Determine the value of Geoff’s investment when he turns 60. (2 marks) 60~ % = 2y

N=30X1
z=>
[4744d (2.0 V)

emT=0
V-7 9&{47-5!&
Q{gc\?\
6(3”—\’}
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Jamie starts to invest at 38 years old.

e She makes an initial investment of $1000.00.
e She makes monthly deposits at an interest rate of 5.00%, compounded monthly, until
she turns 60 years old.

c) Determine the monthly deposit amount Jamie should make to match Geoff’s total
investment in (b). (2 marks)

z\i/,gj"‘;l oy T posSed o b and row v
g:\/:,(ooo Mested wp C...

pmr =7 &3

v~ 2,973

et

Cy=\x

Mark(s): 5/6

1 mark for appropriate work in (a)
1 mark for consistent answer in (a)
1 mark for consistent answer in (b)
1 mark for appropriate work in (c)
1 mark for consistent answer in (c)
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Marking Exemplar 2

Question 13 Total: 6 marks

Geoff and Jamie are 38 years old and plan to retire at age 60.
Geoff started to invest when he turned 18 years old.

e He made an initial investment of $1000.00.

e Heinvested $250.00 per month at an interest rate of 5.00%, compounded monthly,
until he turned 38 years old.

a) Determine the value of Geoff’s investment at age 38. (2 marks)

N = Bﬁ@?\y K2
I =43

Y \g,l Obuﬂl
I8 2

b)  Geoff stops monthly investments at 38 years old and lets the investment earn interest
until he turns 60 years old. The interest rate will remain at 5.00%, compounded monthly.
Determine the value of Geoff’s investment when he turns 60. (2 marks)

(oS4 — Joop— 250% o035 k)KL
0 CH -1 0 — 60920 "”WW/
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Jamie starts to invest at 38 years old.

e She makes an initial investment of $1000.00.

e She makes monthly deposits at an interest rate of 5.00%, compounded monthly, until
she turns 60 years old.

c) Determine the monthly deposit amount Jamie should make to match Geoff’s total
investment in (b). (2 marks)

Mark(s): 5/6

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

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

®00000

®

does not include the dollar sign for monetary values in (b)
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Training Exemplar 1

Question 13 Total: 6 marks

Geoff and Jamie are 38 years old and plan to retire at age 60.
Geoff started to invest when he turned 18 years old.

e He made an initial investment of $1000.00.

e Heinvested $250.00 per month at an interest rate of 5.00%, compounded monthly,
until he turned 38 years old.

a) Determine the value of Geoff’s investment at age 38. (2 marks)

$ 105 aH .05

b)  Geoff stops monthly investments at 38 years old and lets the investment earn interest
until he turns 60 years old. The interest rate will remain at 5.00%, compounded monthly.
Determine the value of Geoff’s investment when he turns 60. (2 marks)

f?\él\; 74,1 b

42 Applied Mathematics: Exemplars (January 2025)



Jamie starts to invest at 38 years old.

e She makes an initial investment of $1000.00.

e She makes monthly deposits at an interest rate of 5.00%, compounded monthly, until
she turns 60 years old.

c) Determine the monthly deposit amount Jamie should make to match Geoff’s total
investment in (b). (2 marks)

{P L5324
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Training Exemplar 2

Question 13 Total: 6 marks

Geoff and Jamie are 38 years old and plan to retire at age 60.
Geoff started to invest when he turned 18 years old.

e He made an initial investment of $1000.00.

e Heinvested $250.00 per month at an interest rate of 5.00%, compounded monthly,
until he turned 38 years old. ’)\O}’MS

a) Determine the value of Geoff’s investment at age 38. (2 marks)

N Qox!h: 240 af 3¥ ool ks ing g 15 Wodlk
;zlswo ¥ Joo,0ys, 7¢
vV,

,M/ "750

o fv 100,045, 73
/ly 1
(//V 12

b)  Geoff stops monthly investments at 38 years old and lets the investment earn interest
until he turns 60 years old. The interest rate will remain at 5.00%, compounded monthly.
Determine the value of Geoff’s investment when he turns 60. (2 marks)

N 1’) Yy U\*‘U“ ‘\/J “\»ﬂns

I15® SIS

Py loo,0%> T (o vl bed
P =0 O
W o Y12

fly ="

C1y=\2
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Jamie starts to invest at 38 years old.

c)

She makes an initial investment of $1000.00.

She makes monthly deposits at an interest rate of 5.00%, compounded monthly, until
she turns 60 years old.

Determine the monthly deposit amount Jamie should make to match Geoff’s total
investment in (b). (2 marks)

A She vodh hose Yo 7o oy invesbmnte ol
I ¢ wanld o b

Jy 1,690 § 367.57
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Marking Exemplar 1

Question 16 Total: 1 mark

The Cree expression NIKI SKINOHAMAKAN translates as “I am teaching” in English.

State the expression to represent the total number of ways the letters can be arranged. Leave
the answer in factorial form.

N-=\6 \G ! o
Tt 2N ERERCTETRITIEA
5(1: 3 ‘ PR
e 5T 1.08111545 @
):; \O XX GR AKX ARG
SN 1 cATLIBANS
Xq= 2A
Xy > AW \1AG
\90.00\2\0\‘6\’)

Mark(s): 0.5/1

© 0.5 mark for 16! in numerator
© 0.5 mark for 31313131 in denominator
®@ 0.5 mark deduction for procedural error
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Marking Exemplar 2

Question 16 Total: 1 mark

The Cree expression,NTKT$RKRINANA AI\<AN translates as “I am teaching” in English.
P n%ﬁzéz ZQN‘}(ZBSB g g

State the expression to represent the total number of ways the letters can be arranged. Leave
the answer in factorial form.

Y
SRS

Mark(s): 0.5/1

©® 0.5 mark for 16! in numerator
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Training Exemplar 1

Question 16 Total: 1 mark

i it
The Cree expression }W{IEMNBHM!IMAN’tranSIates as “l am teaching” in English.

State the expression to represent the total number of ways the letters can be arranged. Leave
the answer in factorial form.

lG.’ 13
= i@ a1zt 2l 4V = —Z'—Qﬁz'iu"
;’Lg a1\ 318554 * 727104

o= 8L
Ks= 3K
Xq= DA
X5 = 4 othr
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Training Exemplar 2

Question 16 Total: 1 mark

The Cree expression NIKIISK‘INOIHAN‘AKA‘N translates as “l am teaching” in English.

State the expression to represent the total number of ways the letters can be arranged. Leave
the answer in factorial form.

N \m 5*&“\0 \mm P«X\QN\

AN\ N i

N=73

1o | -3
D ESEENES)
HoC\(: =

DB-S‘:OQPX

L{]

y
()3-/—/_—'-’
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Marking Exemplar 1

Question 17 Total: 2 marks

There are 12 people enrolled in a fitness class. They must be divided into three equal groups
and rotate through three stations.

a) State the number of possible ways the people in one group can be seated on a rowing
machine if there are 4 rowing machines. (1 mark)
—-\—_\—

L-(’.'{')‘,ZLH :Z:/g

b)  State the odds in favour of a group beginning their workout on the rowing machines if
there are three workout stations. (1 mark)

> 24”/’7@4/5

Mark(s): 1/2

©® 1 markfor answerin (b)
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Marking Exemplar 2

Question 17 Total: 2 marks

There are 12 people enrolled in a fitness class. They must be divided into three equal groups
and rotate through three stations.

a) State the number of possible ways the people in one group can be seated on a rowing
machine if there are 4 rowing machines. (1 mark)

i

T
®

b)  State the odds in favour of a group beginning their workout on the rowing machines if
there are three workout stations. (1 mark)

Y

Mark(s): 2/2

©® 1 markforanswerin (a)
©® 1 markfor answer in (b)
@ incorrectly states the final answer in (a)
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Training Exemplar 1

Question 17 Total: 2 marks

There are 12 people enrolled in a fitness class. They must be divided into three equal groups
and rotate through three stations.

a) State the number of possible ways the people in one group can be seated on a rowing
machine if there are 4 rowing machines. (1 mark)

2N - T

b) State the odds in favour of a group beginning their workout on the rowing machines if
there are three workout stations. (1 mark)

170
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Training Exemplar 2

Question 17 Total: 2 marks

There are 12 people enrolled in a fitness class. They must be divided into three equal groups
and rotate through three stations.

a) State the number of possible ways the people in one group can be seated on a rowing
machine if there are 4 rowing machines. (1 mark)

LPH = 29 AfCerend wer;-

b) State the odds in favour of a group beginning their workout on the rowing machines if
there are three workout stations. (1 mark)

(-3
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Marking Exemplar 1

Question 18 Total: 4 marks

There are 8 students in a drama class going on a field trip to see a play. At the theatre, they
must sit in a row of seats.

a) State the number of ways the students can be seated. (1 mark)
&
®

b)  Determine the number of ways the students can be seated if Payton and Alex, 2 of the
students, sit together. (2 marks)
() (
7.2,

T
®

c) Payton and Alex are no longer allowed to sit together.
State the number of ways the students can be seated. (1 mark)
%\ — 7\ 9} ‘

T
@)

Mark(s): 4/4

1 mark for answer in (a)

0.5 mark for 2! or ,P, in (b)

0.5 mark for 7! or ;P in (b)

1 mark for consistent product in (b)

1 mark for consistent answer in (c)

®©®00000

incorrectly states the final answer in (a), (b), and (c)
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Marking Exemplar 2

Question 18 Total: 4 marks

There are 8 students in a drama class going on a field trip to see a play. At the theatre, they
must sit in a row of seats.

a) State the number of ways the students can be seated. (1 mark)

3! = 40320 W“’}’\S

b)  Determine the number of ways the students can be seated if Payton and Alex, 2 of the
students, sit together. (2 marks)

Qf s ! ‘-‘—!I‘}lm wa—‘—:ﬁ

"

c)  Payton and Alex are no longer allowed to sit together.

State the number of ways the students can be seated. (1 mark)

’/éé}ffj / ¢ :7301«”175

Mark(s): 2.5/4

©® 1 markforanswerin (a)

© 0.5 markfor 2! or,P,in (b)

© 1 mark for consistent product in (b)
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Training Exemplar 1

Question 18 Total: 4 marks

There are 8 students in a drama class going on a field trip to see a play. At the theatre, they
must sit in a row of seats.

a) State the number of ways the students can be seated. (1 mark)

gPe = UO 37D ways

b) Determine the number of ways the students can be seated if Payton and Alex, 2 of the
students, sit together. (2 marks)

= 7 7
n gones 2L 4 520 wags
X, Paﬁhm ¥ Aoy (3

(2)

c) Payton and Alex are no longer allowed to sit together.

State the number of ways the students can be seated. (1 mark)

Ho 220-2520 < 27 @00 wWIYs
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Training Exemplar 2

Question 18 Total: 4 marks

There are 8 students in a drama class going on a field trip to see a play. At the theatre, they
must sit in a row of seats.

a) State the number of ways the students can be seated. (1 mark)

%qu(oxg x4 x% xL x\ =

b) Determine the number of ways the students can be seated if Payton and Alex, 2 of the
students, sit together. (2 marks)

gx"\x(ngX"\x%=

c) Payton and Alex are no longer allowed to sit together.

State the number of ways the students can be seated. (1 mark)

e ET)
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Marking Exemplar 1

Question 19 Total: 3 marks

The probability that the temperature will be above -15°C on Saturday is 0.93. If the temperature
is above -15°C, the probability that Tera will participate in a cross-country ski race on Saturday
is 0.80. If the temperature is not above -15°C, the probability that Tera will participate in a
cross-country ski race is 0.37.

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

S
Ow
NS
0.0'3 A o‘zo
< 6.37 .4
C.o5™~ R
O.
63 NS

b) Determine the probability that Tera will participate in the cross-country ski race on
Saturday. (2 marks)

O'q3§ °,$0= '\73
.72 +O.4Y

0.07+ .37 = o.44 = 2.7 100

\: A

Mark(s): 2/3

©® 1 mark for appropriate graphic organizer in (a)
© 1 mark for consistent sum in (b)
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Marking Exemplar 2

Question 19 Total: 3 marks

The probability that the temperature will be above -15°C on Saturday is 0.93. If the temperature

is above -15°C, the probability that Tera will participate in a cross-country ski race on Saturday
is 0.80. If the temperature is not above -15°C, the probability that Tera will participate in a
cross-country ski race is 0.37.

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

bempgon ="
above —\6°C/ No ¢ ¢ ©.2
ccC 0.37

below -\5—2°* == —

b) Determine the probability that Tera will participate in the cross-country ski race on
Saturday. (2 marks)

0.0%+0.8= 0. 744 - (0.2+0.93) - 0.558

-4

0.07 ¥0.37-0.454 - (0.02%x Q-b3%)= 0. 2149Q

= 77.89%
She coill
do Closs

Couotr,,

Mark(s): 2/3

©® 1 mark for appropriate graphic organizer in (a)
O 1 mark for consistent sum in (b)
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Training Exemplar 1

Question 19 Total: 3 marks

The probability that the temperature will be above -15°C on Saturday is 0.93. If the temperature
is above -15°C, the probability that Tera will participate in a cross-country ski race on Saturday
is 0.80. If the temperature is not above -15°C, the probability that Tera will participate in a
cross-country ski race is 0.37.

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

%
OQbo A5 /

%
O'o\ kmo CresS Condryf

-0

Cross coevicy ol

0-3%7
T (055 oIy
not Gooe—1% “ Vg
0.57
0.6
> ne (tox Caaotey

b) Determine the probability that Tera will participate in the cross-country ski race on
Saturday. (2 marks)

(6-93)(0-%) 4 (000 (6339

=0T o 177,
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Training Exemplar 2

Question 19 Total: 3 marks

The probability that the temperature will be above -15°C on Saturday ié 0.93.)If the temperature

is above -15°C, the probability that Tera will participate in a cross-countrysKi race on Saturday

is 0.80. If the temperature is not above -15°C, the probability that Tera will participate in a
cross-country ski race is 0.37.

a) Use a graphic organizer to show all possible outcomes for this situation. (1 mark)
\Oa\le
(%ki) 0.3 F

Eo’r ab m) 00+

(ot 5\ﬁ9 0.b%

b) Determine the probability that Tera will participate in the cross-country ski race on
Saturday. (2 marks)

*080-\-@?’3’%—

B L 122 A7)

q O.?O 4-0.3?'/0‘43
0,34
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Marking Exemplar 1

Question 20 Total: 3 marks

There are 13 students in Class A and 16 students in Class B that would like to volunteer at a dog
shelter. Only 3 students will be randomly selected to volunteer.

a) Determine the number of ways at least 1 student in Class A can be chosen to volunteer.
(2 marks)

bl 6L o - 1500
/bCz" o=zl it (\zoX13) = 15

o o vl 5) = /248
/66\ 7‘\‘)(:1 sl * 7! {,/é)t}

= fel B . o
/bCO * l"7C3 0L/l * ﬁ/ = [/)(285)

2094 ways
oot vra2

b) Determine the probability that all 3 students chosen are from Class B. (1 mark)
0

W C o= 3!

70‘153 :151’5 /

Mark(s): 3/3

0.5 mark for ;3C; x 1,C, in (a)

0.5 mark for a second case in (a)
0.5 mark for the third case in (a)
0.5 mark for consistent sum in (a)
0.5 mark for numerator in (b)

0.5 mark for denominator in (b)

(o))
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Marking Exemplar 2

Question 20 Total: 3 marks

There are 13 students in Class A and 16 students in Class B that would like to volunteer at a dog
shelter. Only 3 students will be randomly selected to volunteer.

a) Determine the number of ways at least 1 student in Class A can be chosen to volunteer.
(2 marks)

2C, + BS ~ &
12 ¥ 7% v 26c

317 wegs  Foe
ATLEAST 1 sStwent in C\Oss A
0 v@  UhosRN

b) Determine the probability that all 3 students chosen are from Class B. (1 mark)

l(oC3 = 50

13416729 29C3+ 2654

50 B Yo
654 206\

PC2 Fom @D = 10 .5 223,
2@\

Mark(s): 1.5/3

© 0.5 mark for consistent sum in (a)
© 0.5 mark for numerator in (b)
© 0.5 mark for denominator in (b)
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Training Exemplar 1

Question 20 Total: 3 marks

There are 13 students in Class A and 16 students in Class B that would like to volunteer at a dog
shelter. Only 3 students will be randomly selected to volunteer.

a) Determine the number of ways at least 1 student in Class A can be chosen to volunteer.
(2 marks)

C. cC
|BC:' |GC;1 T |5C;z' \GC: Y1373 16 0

b) Determine the probability that all 3 students chosen are from Class B. (1 mark)

C -
370 \6 ] - 90
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Training Exemplar 2

Question 20 Total: 3 marks

There are 13 students in Class A and 16 students in Class B that would like to volunteer at a dog
shelter. Only 3 students will be randomly selected to volunteer.

a) Determine the number of ways at least 1 student in Class A can be chosen to volunteer.

(2 marks)
Tolel of 20 sholed<
vARLYA

13 6 1E 31z
A e

% o k2496
L2 A 1716
& A A

b) Determine the probability that all 3 students chosen are from Class B. (1 mark)

B s ~y

5560
vARLYA

X(00
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Marking Exemplar 1

Question 21 Total: 2 marks

Danielle received a bag of chocolates for her birthday. There are 5 milk chocolates, 4 white
chocolates, and 3 dark chocolates in the bag.

She randomly picks 2 chocolates from the bag, without replacement. Determine the probability
that both chocolates are the same kind.

i 1 N e T R LV
u_
7 mkj?mg“ e -~ 4 32 T L oga3y
Yo b g o Y
o w;:’":ﬁ N R T L
AN

Mark(s): 1/2

©® 0.5 mark for considering dependency in the numerator
© 0.5 mark for demonstrating multiplication in three cases
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Marking Exemplar 2

Question 21 Total: 2 marks

Danielle received a bag of chocolates for her birthday. There are 5 milk chocolates, 4 white
chocolates, and 3 dark chocolates in the bag.

She randomly picks 2 chocolates from the bag, without replacement. Determine the probability
that both chocolates are the same kind.

3 2z

OIB3X 0 %0.45 = 5 .0b

@ 60/8

Mark(s): 1/2

0.5 mark for considering dependency in the denominator
0.5 mark for considering dependency in the numerator
0.5 mark for demonstrating multiplication in three cases
0.5 mark deduction for procedural error

0000
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Training Exemplar 1

Question 21 Total: 2 marks

Danielle received a bag of chocolates for her birthday. There are 5 milk chocolates, 4 white
chocolates, and 3 dark chocolates in the bag.

She randomly picks 2 chocolates from the bag, without replacement. Determine the probability
that both chocolates are the same kind.

PO ) % P T £ PGyxiumims) 4 Bon) x P palo)

Ta AR TH S FU AT

A\ + ic_)_ » &6 _ 3% 5 1t
153, 13 126 136 09
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Training Exemplar 2

Question 21 Total: 2 marks

Danielle received a bag of chocolates for her birthday. There are 5 milk chocolates, 4 white
chocolates, and 3 dark chocolates in the bag.

She randomly picks 2 chocolates from the bag, without replacement. Determine the probability
that both chocolates are the same kind.

milk ke olark
P(G2) =PCL) - PLalCH) LY g 2 2
.5, i I EJRETY = T

ZQ, — —— = -
Y (32 32
15, 1°/. RV
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Marking Exemplar 1

Question 22 Total: 4 marks

Mandy makes 7 hats for a birthday party.

e The slant height of each hat is 5.996 in.
e The radius of each hatis 2.5 in.

a)  State the surface area of one hat. (1 mark)

SA = 77(25) Va.s* ¢ st + T 2.5)°

bﬂ)‘éé “"3

b)  Mandy adds 5% more paper per hat for gluing purposes. Determine the total amount of
paper needed to make all 7 hats. (1 mark)

70.6¢ « [.,05= T4lAn" © 7
=514,33 ih”‘ﬂ
et \
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c¢) Mandy adds a ribbon around the base of each hat.

e Theribbon is sold by the foot.
e The cost of ribbon is $0.14 per foot, taxes included.

Determine the total cost to add a ribbon around the base of all 7 hats. (2 marks)

= 2Ty = 2M(23)= (S, 1n
revie
Crrcumd = 1.3 Fee-«—@

X 0 .14 = ﬁ01l8)<
7 hats

Mark(s): 2.5/4

0.5 mark for consistent total amount of paper for one hat in (b)

0.5 mark for consistent total amount of paper for all seven hats in (b)

0.5 mark for circumference of one hat in (c)

0.5 mark for consistent circumference of seven hats in (c)

0.5 mark for converting either price or measurement in (c)

0.5 mark for consistent total cost in (c)

0.5 mark deduction for procedural error in (c)

does not use whole units for materials purchased in design and measurement questions
in (c)

®0000000
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Marking Exemplar 2

Question 22 Total: 4 marks

Mandy makes 7 hats for a birthday party.

e The slant height of each hat is 5.996 in.
e The radius of each hatis 2.5 in.

a)  State the surface area of one hat. (1 mark)

5 -~ X 25 X 59%
240
~ 49q.09m

b)  Mandy adds 5% more paper per hat for gluing purposes. Determine the total amount of
paper needed to make all 7 hats. (1 mark)

47,09 4+2:35 = ug.uuinck O
T

2
_ , gy x1 5 dby. 0% Nen

®
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c¢) Mandy adds a ribbon around the base of each hat.

e Theribbon is sold by the foot.
e The cost of ribbon is $0.14 per foot, taxes included.

Determine the total cost to add a ribbon around the base of all 7 hats. (2 marks)

lfook ~ 15 InChes ato.tH

5 inches for the base
5% = ?,.Smr_he_s,{orall 7 hats

Mark(s): 3.5/4

1 mark for consistent surface area in (a)

0.5 mark for consistent total amount of paper for one hat in (b)

0.5 mark for consistent total amount of paper for all seven hats in (b)
0.5 mark for consistent circumference of seven hats in (c)

0.5 mark for converting either price or measurement in (c)

0.5 mark for consistent total cost in (c)

confuses square and cubic units in (a) and (b)

makes a transposition error (changing order of digits) in (b)

rounds too soon in (b)

does not use whole units for materials purchased in design and measurement questions
in (c)

rounds incorrectly in (c)

@e00000000

®
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Training Exemplar 1

Question 22 Total: 4 marks

Mandy makes 7 hats for a birthday party.

e The slant height of each hat is 5.996 in.
e The radius of each hatis 2.5 in.

a)  State the surface area of one hat. (1 mark)

AR €N

AR - 25 - 5Ad6 - AN

auAg o~

S0 Cace ateos ° Il

b)  Mandy adds 5% more paper per hat for gluing purposes. Determine the total amount of
paper needed to make all 7 hats. (1 mark)

A8 = \o0 x5 = L 1A+ aul8
S - 48.884 x1

= 6‘/]&88 oN
/
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c¢) Mandy adds a ribbon around the base of each hat.

e Theribbon is sold by the foot.
e The cost of ribbon is $0.14 per foot, taxes included.

Determine the total cost to add a ribbon around the base of all 7 hats. (2 marks)

v 1o =y 444 =\
= Aoy

=\o

-\
Th (% fic (o gcound 1 e \'Sc_yjﬁ_‘.’
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Training Exemplar 2

Question 22 Total: 4 marks

Mandy makes 7 hats for a birthday party.

e The slant height of each hat is 5.996 in.
e The radius of each hatis 2.5 in.

a)  State the surface area of one hat. (1 mark)

SA no Qi rQ\R R
:,‘\rs a '5 &\Suqu
TAN.00 1w

( <A - 47.09 \@

b)  Mandy adds 5% more paper per hat for gluing purposes. Determine the total amount of
paper needed to make all 7 hats. (1 mark)

L7.00 x0.09 1283515+

= 19.44 e\ wot
oll hodS - 4Q.ul X2

E&Hb.\\ig
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c¢) Mandy adds a ribbon around the base of each hat.

e Theribbon is sold by the foot.
e The cost of ribbon is $0.14 per foot, taxes included.

Determine the total cost to add a ribbon around the base of all 7 hats. (2 marks)

199\ ™
Q.16RAx0.14
1.88 +Q.l&

F $\o An X

'

cQ pe< \ wok

Qig?‘:f}s G’q SUS

oh

Applied Mathematics: Exemplars (January 2025)

77



Marking Exemplar 1

Question 23 Total: 4 marks

Zoey bought honey contained in a cylindrical pail.

e The pail has a diameter of 20 cm.
e The pail has a height of 25 cm.

a) Calculate the amount of honey in the pail, assuming the pail is filled to the top. (1 mark)

(7 \097\)5

34953 3% m

b)  Zoey wants to empty the honey from the pail into jars. Each jar can contain 350 mL
(1 mL =1 cm®) of honey. State the number of jars Zoey will need. (1 mark)

3 Jars

c) Determine the minimum cost if a case of 6 jars costs $5.40 and a single jar costs $0.95,

taxes included. (2 marks)

Mark(s): 2/4

©® 0.5 mark for radius in (a)
© 0.5 mark for consistent volume in (a)
© 1 mark for consistent number of jars in (b)
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Marking Exemplar 2

Question 23 Total: 4 marks

Zoey bought honey contained in a cylindrical pail.

e The pail has a diameter of 20 cm.
e The pail has a height of 25 cm.

a) Calculate the amount of honey in the pail, assuming the pail is filled to the top. (1 mark)

\J= T
= T X \Oa'\x a0

V= 7 §93. {F o’

b)  Zoey wants to empty the honey from the pail into jars. Each jar can contain 350 mL
(1 mL =1 cm?®) of honey. State the number of jars Zoey will need. (1 mark)

TRy
39oml

) el
e o'l ek to bring ‘)

c) Determine the minimum cost if a case of 6 jars costs $5.40 and a single jar costs $0.95,
taxes included. (2 marks)

Mark(s): 2/4

0.5 mark for radius in (a)
0.5 mark for consistent volume in (a)
1 mark for consistent number of jars in (b)

®000

rounds incorrectly in (b)
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Training Exemplar 1

Question 23 Total: 4 marks

Zoey bought honey contained in a cylindrical pail.

e The pail has a diameter of 20 cm.
e The pail has a height of 25 cm.

a) Calculate the amount of honey in the pail, assuming the pail is filled to the top. (1 mark)

b)  Zoey wants to empty the honey from the pail into jars. Each jar can contain 350 mL
(1 mL =1 cm?®) of honey. State the number of jars Zoey will need. (1 mark)

245398630 53.u39
/ -
290

/

9\-2 v})\\ MB 23 '30(5.

c) Determine the minimum cost if a case of 6 jars costs $5.40 and a single jar costs $0.95,
taxes included. (2 marks)

1o, uo ¥ 3= Hlb>o
4 0.95x 5= W3

o s 1 93U
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Training Exemplar 2

Question 23 Total: 4 marks

Zoey bought honey contained in a cylindrical pail.

e The pail has a diameter of 20 cm.
e The pail has a height of 25 cm.

a) Calculate the amount of honey in the pail, assuming the pail is filled to the top. (1 mark)
V= Vs fenh
-\ 1
V200 85,

\///‘)—-6 ‘10 q”?om

Yyoio

b)  Zoey wants to empty the honey from the pail into jars. Each jar can contain 350 mL
(1 mL= 1 cm®) of honey. State the number of jars Zoey will need. (1 mark)

LoIT 250~ 2 T4t jars & 7 o

c) Determine the minimum cost if a case of 6 jars costs $5.40 and a single jar costs $0.95,
taxes included. (2 marks)

$ 0/ =000l )"

(J ql™ ‘1",019‘

$or 0
1§
Tl i umy COQL

ok« Jor
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Marking Exemplar 1

Question 25 Total: 3 marks

Logically equivalent statements have the same truth tables.

a) Complete the truth table to show that p — g and ~q — ~p are logically equivalent.

(2 marks) T_; F.

p q p—q _~q ~p ~q —> ~p
True True Q Falg@ -Fads e ;
True False nd T(‘U e -COLKSQ T
False True - ?O\.( e | Y(upP o
False False o 1rue T (e, v

b)  Select the statement that p — g and ~qg — ~p represent. (1 mark)
% conditional statement and contrapositive statement
B) conditional statement and converse statement
C) inverse statement and contrapositive statement

D) inverse statement and converse statement

Mark(s): 2.5/3

0.5 mark for filling out ~q column in (a)
0.5 mark for filling out ~p column in (a)
0.5 mark for consistently filling out ~g — ~p column in (a)

1 mark for answer in (b) (Correct answer: A)
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Training Exemplar 1

Question 25

Total: 3 marks

Logically equivalent statements have the same truth tables.

a) Complete the truth table to show that p — g and ~q — ~p are logically equivalent.

(2 marks)
p q p—q ~q ~p ~q > ~p
True True Tro Fodse ¥ olse, Tedge,
True False S el Troe Selse Trwe
False True T e Felog, Troe Felse
False False T e “Trop Troe Qelsg,

b)  Select the statement that p — g and ~qg — ~p represent. (1 mark)

@D

B)
C)

D)

conditional statement and contrapositive statement

conditional statement and converse statement

inverse statement and contrapositive statement

inverse statement and converse statement

Applied Mathematics: Exemplars (January 2025)
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Marking Exemplar 1

Question 26 Total: 2 marks

Given the following sets:

A = {whole numbers}
B = {positive odd numbers}
C = {prime numbers}

D = {positive multiples of two}

a) State an example of one set that is the subset of another using two of the sets above.

A DY

b)  State the two given sets that are disjoint. (1 mark)

L oand U

Mark(s): 1/2

©® 1 mark for example of one set that is the subset of another in (a)
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Marking Exemplar 2

Question 26 Total: 2 marks

Given the following sets:

A = {whole numbers}
B = {positive odd numbers}
C= {prime numbers}

D = {positive multiples of two}

a) State an example of one set that is the subset of another using two of the sets above.
(1 mark)

Pocdave 033 AT TS LTS S5 SHEW W oo

b)  State the two given sets that are disjoint. (1 mark)

OCXRAB

Mark(s): 2/2

©® 1 mark for example of one set that is the subset of another in (a)
©® 1 mark for example of two disjoint sets in (b)
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Training Exemplar 1

Question 26 Total: 2 marks

Given the following sets:

A = {whole numbers}
B = {positive odd numbers}
C = {prime numbers}

D = {positive multiples of two}

a) State an example of one set that is the subset of another using two of the sets above.
(1 mark)

D oA

b)  State the two given sets that are disjoint. (1 mark)

8 and D,

beciuse you tan't have
N 00(0( n’l\)MW /nm,l' i alSo
a mulhgle of e
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Training Exemplar 2

Question 26 Total: 2 marks

Given the following sets:

A = {whole numbers}
B = {positive odd numbers}
C= {prime numbers}

D = {positive multiples of two}

a) State an example of one set that is the subset of another using two of the sets above.
(1 mark)

D oed % Y/ TN SUJOS*/L OK’A

b)  State the two given sets that are disjoint. (1 mark)

Q)dJ\C\ O
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Marking Exemplar 1

Question 27 Total: 1 mark

A printer is used to number the pages of a 60-page book.

State how many times the digit 5 appears in the page numbers.

5

19 7 fFmes
25 -

35
Hs
58

Mark(s): 0/1

—> no criteria met
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Marking Exemplar 2

Question 27 Total: 1 mark

A printer is used to number the pages of a 60-page book.

State how many times the digit 5 appears in the page numbers.

o, 15,85 354, 50-50 6,7 | S

Mark(s): 0/1

—> no criteria met
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Training Exemplar 1

Question 27 Total: 1 mark

A printer is used to number the pages of a 60-page book.

State how many times the digit 5 appears in the page numbers.

2

3 3 d 5 6
5 |5 25 35 U5 <3
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Training Exemplar 2

Question 27 Total: 1 mark

A printer is used to number the pages of a 60-page book.

State how many times the digit 5 appears in the page numbers.

[ “rees
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Marking Exemplar 1

Question 28 Total: 2 marks

Vern conducted an experiment and stated:

“If the water is frozen, then the temperature of the water is below 0°C.”

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

1 -C
O TRETEMD s pewn 0°C 1ue Wit

/

s fﬁolgb

b)  Write the contrapositive of Vern’s original statement. (1 mark)

W T TeA? s Nl Belony oC | THEW

e wWhm 15 et 0°,

Mark(s): 1.5/2
— 0.5 mark for converse statement without “if” or “then” in (a) as per marker note
© 1 mark for contrapositive of the statement in (b)
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Marking Exemplar 2

Question 28 Total: 2 marks

Vern conducted an experiment and stated:
“If the water is frozen, then the temperature of the water is below 0°C.”

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

\0 the Yemperoiure of Hre woder s below
0°C , then the wakber s Lrozen.

b)  Write the contrapositive of Vern’s original statement. (1 mark)

\Qhen e VJQ\*‘UQ S of‘@w\o&’\e

femperoture 15 Zlow 0°C.

Mark(s): 1/2

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

Question 28 Total: 2 marks

Vern conducted an experiment and stated:
“If the water is frozen, then the temperature of the water is below 0°C.”

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

kmpaaf—ufc of The woler 1 L)(,(ow Oon
3N w((b}a\.

T€ e
Yiugn e naler

b)  Write the contrapositive of Vern’s original statement. (1 mark)

_T'\( v\/{u {-Cmruralu/t 075 ’\74/ {/\/oL[{V }S /Lo+ [ac{cwd

OOC. (I e wates has oz,
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Training Exemplar 2

Question 28 Total: 2 marks

Vern conducted an experiment and stated:
“If the water is frozen, then the temperature of the water is below 0°C.”

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

TJ\* e ‘J'OV"I (fomL(/f(, ol 'H,(, \/mtcr
5 below o°C then FHe pwade~ & Prozen

b)  Write the contrapositive of Vern’s original statement. (1 mark)

1D pgb Yo domparedue o dW vaes @ below OC
Thn He vote~ 5 not grozcn
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Training Exemplar Answers
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Question 3

Total: 1 mark

Training Exemplar 1
Mark(s): 1/1

©® 1 mark for answer
® does not include the units in the final answer

Training Exemplar 2
Mark(s): 0/1

—> no criteria met

Question 4

Total: 2 marks

Training Exemplar 1
Mark(s): 1.5/2
©® 0.5 mark for appropriate work in (a)

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

Question 5

Total: 3 marks

Training Exemplar 1
Mark(s): 2/3

© 0.5 mark for consistent first x-value in (b)
© 0.5 mark for consistent second x-value in (b)
O 1 mark for consistent difference in (b)

Training Exemplar 2
Mark(s): 0.5/3

© 0.5 mark for consistent first x-value in (b)
® does not include the units in the final answer in (b)

Applied Mathematics: Exemplars (January 2025)
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Question 6 Total: 3 marks

Training Exemplar 1
Mark(s): 0.5/3

© 0.5 mark for consistent answer in (b)

Training Exemplar 2
Mark(s): 2.5/3

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 inclusivity of both upper and lower bounds in (c)

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)

®00000

Question 7 Total: 7 marks

Training Exemplar 1

Mark(s): 4.5/7

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 consistent initial value in (b)

0.5 mark for consistent rate of change in (b)

1 mark for consistent initial value in (c)

0.5 mark for appropriate work in (d)

0.5 mark for consistent answer in (d)

1 mark for consistent rate of return in (e)

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

®000000 ©
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Question 7 (continued) Total: 7 marks

Training Exemplar 2

Mark(s): 6.5/7

®e00000000 O O

®

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

0.5 mark for consistent initial value in (b)

0.5 mark for consistent rate of change in (b)

1 mark for consistent initial value in (c)

0.5 mark for appropriate work in (d)

0.5 mark for consistent answer in (d)

1 mark for consistent rate of return in (e)

inaccurately plots one point on a scatter plotin (a)

rounds incorrectly in (c)

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

does not include a percent sign in (e)

Question 10 Total: 2 marks

Training Exemplar 1

Mark(s): 1.5/2

[
1)
o

1 mark for appropriate GIC advantage
0.5 mark deduction for lack of clarity with GIC
1 mark for appropriate stock advantage

Training Exemplar 2

Mark(s): 2/2

1 mark for appropriate GIC advantage
1 mark for appropriate stock advantage
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Question 11 Total: 4 marks

Training Exemplar 1

Mark(s): 2/4

@ 0.5 mark for monthly property taxes and gross monthly family income in (a)
® 0.5 mark for using 32% in (a)

© 0.5 mark for substitution in (a)
© 0.5 mark for consistent answer in (a)

Training Exemplar 2
Mark(s): 3/4

0.5 mark for monthly property taxes and gross monthly family income in (a)
0.5 mark for using 32% in (a)

0.5 mark for substitution in (a)

0.5 mark for consistent answer in (a)

1 mark for consistent mortgage value in (b)

Question 12 Total: 1 mark

Training Exemplar 1
Mark(s): 1/1

©® 0.5 mark for doubling time (12 years)
© 0.5 mark for consistent answer
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Question 13 Total: 6 marks

Training Exemplar 1

Mark(s): 3/6

© 1 mark for consistent answer in (a)
© 1 mark for consistent answer in (b)

© 1 mark for consistent answer in (c)
rounds incorrectly in (a)

Training Exemplar 2

Mark(s): 4/6

© 1 mark for consistent answer in (a)
© 1 mark for consistent answer in (b)

© 1 mark for appropriate work in (c)
© 1 mark for consistent answer in (c)

Question 16 Total: 1 mark

Training Exemplar 1
Mark(s): 0.5/1

©® 0.5 mark for 16! in numerator

Training Exemplar 2
Mark(s): 0/1

—> no criteria met

Question 17 Total: 2 marks

Training Exemplar 1
Mark(s): 2/2

® 1 markforanswerin (a)
© 1 markfor answer in (b)

Training Exemplar 2
Mark(s): 1/2

©® 1 markforanswerin (a)
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Question 18

Total: 4 marks

Training Exemplar 1

Mark(s): 3/4

©® 1 markforanswerin (a)
© 0.5 markfor2!or,P,in(b)
© 0.5 markfor 7! or ,P, in (b)

© 1 mark for consistent answer in (c)

Training Exemplar 2
Mark(s): 1/4

©® 1 markforanswerin (a)

Question 19

Total: 3 marks

Training Exemplar 1

Mark(s): 3/3

1 mark for consistent sum in (b)

®0000

rounds too soon in (b)

Training Exemplar 2

Mark(s): 1/3

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

1 mark for appropriate graphic organizer in (a)
0.5 mark for P(above -15°C, races) in (b)
0.5 mark for P(not above -15°C, races) in (b)

104
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Question 20

Total: 3 marks

Training Exemplar 1

Mark(s): 2.5/3

o
®
o
o
o
@

0.5 mark for 15C; x 165G, in (a)

0.5 mark for a second case in (a)

0.5 mark for the third case in (a)

0.5 mark for consistent sum in (a)

0.5 mark for numerator in (b)
incorrectly states the final answer in (a)

Training Exemplar 2
Mark(s): 2/3

0.5 mark for the third case in (a)
0.5 mark for consistent sum in (a)
0.5 mark for numerator in (b)

0.5 mark for denominator in (b)

Question 21

Total: 2 marks

Training Exemplar 1

Mark(s): 2/2

o
2]
o
o
®

0.5 mark for considering dependency in the denominator

0.5 mark for considering dependency in the numerator

0.5 mark for demonstrating multiplication in three cases

0.5 mark for consistent sum

makes a transcription error (inaccurate transferring of information)

Training Exemplar 2

Mark(s): 1.5/2

o
2]
o

0.5 mark for considering dependency in the denominator

0.5 mark for considering dependency in the numerator

0.5 mark for demonstrating multiplication in three cases

does not express the answer to the appropriate number of decimal places
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Question 22 Total: 4 marks

Training Exemplar 1
Mark(s): 3/4

0.5 mark for consistent total amount of paper for one hat in (b)

0.5 mark for consistent total amount of paper for all seven hats in (b)
0.5 mark for circumference of one hat in (c)

0.5 mark for consistent circumference of seven hats in (c)

0.5 mark for converting either price or measurement in (c)

0.5 mark for consistent total cost in (c)

®000000

uses incorrect units of measure in (b)

Training Exemplar 2
Mark(s): 3.5/4

1 mark for consistent surface area in (a)

0.5 mark for consistent total amount of paper for one hat in (b)

0.5 mark for consistent total amount of paper for all seven hats in (b)
0.5 mark for circumference of one hat in (c)

0.5 mark for consistent circumference of seven hats in (c)

0.5 mark for converting either price or measurement in (c)

does not use whole units for materials purchased in design and measurement questions
in (c)

®000000
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Question 23

Total: 4 marks

Training Exemplar 1
Mark(s): 3.5/4

0.5 mark for radius in (a)

0.5 mark for consistent volume in (a)

1 mark for consistent number of jars in (b)

1 mark for consistent number of cases and jars in (c)
1 mark for consistent minimum amount in (c)

0.5 mark deduction for procedural error in (c)

000000

Training Exemplar 2
Mark(s): 1.5/4

©® 0.5 mark for radius in (a)
© 1 mark for consistent number of jars in (b)

Question 25

Total: 3 marks

Training Exemplar 1

Mark(s): 2.5/3

0.5 mark for filling out p — g column in (a)
0.5 mark for filling out ~q column in (a)

0.5 mark for filling out ~p column in (a)
1 mark for answer in (b) (Correct answer: A)
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Question 26 Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

© 1 mark for example of two disjoint sets in (b)

Training Exemplar 2
Mark(s): 2/2

©® 1 mark for example of one set that is the subset of another in (a)
©® 1 mark for example of two disjoint sets in (b)

Question 27 Total: 1 mark

Training Exemplar 1
Mark(s): 0/1

—> no criteria met

Training Exemplar 2
Mark(s): 1/1

©® 1 markfor answer

Question 28 Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

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

Training Exemplar 2
Mark(s): 2/2

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