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Preamble

This document is one of a series of two documents.
o 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: 1 mark

Given the following graph, state the domain.

Height as a Function of Age
200 #

150

100 L

Height (cm)

50

v

0 1 2 3 4 5 6 7 8 9 10 11 12
Age (years)

(2,0

0.5 mark:
® — (.5 mark for upper and lower
bounds of the domain
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Marking Exemplar 2

Question 3 Total: 1 mark

Given the following graph, state the domain.

Height as a Function of Age
200 #

150

100 —

Height (cm)

50

v

0 1 2 3 4 5 6 7 8 9 10 11 12
Age (years)

Domain: [\5 v \lb_x

0.5 mark:
® — (.5 mark for inclusivity of both
upper and lower bounds
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Training Exemplar 1

Question 3 Total: 1 mark

Given the following graph, state the domain.

Height as a Function of Age

200 %

150
—_ —
g —
N’ /,
| 100 — —
‘D -~
s

50

0O 1 2 3 4 5 6 7 8 9 10 11 12

Age (years)
Domain: zX\XQR\ d L R4 \O?S
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Training Exemplar 2

Question 3 Total: 1 mark

Given the following graph, state the domain.

Height as a Function of Age

200 %
150
~ ,//
& -
z _—
%D 100 e
‘D -~
s
50
0O 1 2 3 4 5 6 7 8 9 10 11 12
Age (years)
Domain: X € I where l( x < 10
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Marking Exemplar 1

Question 4 Total: 1 mark

The number of students enrolled in a business program at a Canadian university can be modelled
by the following equation:

y = 7.05x> — 77.36x% + 1069.99x + 7208.23

where x represents the time in years
and y represents the number of students enrolled.
students en

The university would like to achieve an enrolment of 19 000 students in this program.

State how long it will take for the enrolment to reach 19 000 students. Round to the
nearest whole year.

Ol [Mettet = 19009
X3 10.99

10.44 years

1 mark:
® — | mark for answer

— rounds incorrectly
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Marking Exemplar 2

Question 4 Total: 1 mark

The number of students enrolled in a business program at a Canadian university can be modelled
by the following equation:

y = 7.05x> — 77.36x% + 1069.99x + 7208.23

where x represents the time in years
and y represents the number of students enrolled.

The university would like to achieve an enrolment of 19 000 students in this program.
State how long it will take for the enrolment to reach 19 000 students. Round to the
nearest whole year.

i~ ‘/
TY  woold loke Maewn l6.5Y Yea s
Yo feach \q o stolents

¥ Sec. prwnk  out ¥

+ -~ o« /
x 2000 5
A y =7.05x — 77.36x% + 1069.99+ 7: o F AU
i T i  (16.535,19000) ,
N »y=19000 X, S
< @ 11500 2
-10 - & 19000 ; R
:-100"
5000/
T ey fime in Years
rm\:ﬁ ' desmos o 1 T " 'ti‘o
— ) i
1 mark:

©® — 1 mark for answer

@ — makes a transcription error (inaccurate
transferring of information)

— rounds incorrectly
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Training Exemplar 1

Question 4 Total: 1 mark

The number of students enrolled in a business program at a Canadian university can be modelled
by the following equation:

y = 7.05x> — 77.36x% + 1069.99x + 7208.23

where x represents the time in years
and y represents the number of students enrolled.

The university would like to achieve an enrolment of 19 000 students in this program.
State how long it will take for the enrolment to reach 19 000 students. Round to the
nearest whole year.

\°=(q 0UD indersec) ¥ = 10,01 yeag
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Training Exemplar 2

Question 4 Total: 1 mark

The number of students enrolled in a business program at a Canadian university can be modelled
by the following equation:

y = 7.05x> — 77.36x% + 1069.99x + 7208.23

where x represents the time in years
and y represents the number of students enrolled.

The university would like to achieve an enrolment of 19 000 students in this program.
State how long it will take for the enrolment to reach 19 000 students. Round to the
nearest whole year.

A ol Ve o jeoxs 6 macths ot i encalment o
ceaqy \( OO
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Marking Exemplar 1

Question 5

Total: 3 marks

Vern and Joanne are at an amusement park. They go on The Pirate Ship, a ride which acts like a
giant pendulum swing.

e The starting position is 5 feet above the ground.
e The ride reaches a maximum height of 64 feet.
e The ride takes 4 seconds to go from the starting position to the maximum height.

Diagram is ﬁXrawn to scale.

Ll -5 (!

L
a) Determine a sinusoidal regression equation that models this situation. Show your work.
You may use the table below.

(2 marks)

Ly L1
Time (s) Height (ft.)
0 S
73 27
4 (M
b 5L
& 5

® &
| Ecafnafede]-

29.685\0(0.%3x -1 13)+34.32

(Un unded \Nergion’
22, GE\SG N 2sin(0 ¥24S00S09 % -

1.727205701) + Z%%lis%*-\osib

b) State how many times Vern and Joanne reach the maximum height during the first

(1 mark)

65 seconds. R’Tm} @ = x=\9, ? b3 QI}7<[ 25
Ahwal (a‘\ws\ i@%u\a 1 V’ﬂr« S8 on
2 marks:

® — (.5 mark for two consistent values in the equation in (a)
® — (.5 mark for remaining two consistent values in the equation in (a)
® — 1 mark for consistent answer in (b)

CC 29

“h’]”’

@ — does not include one of the following in the equation: “y =”, “sin”

b

, Or writes parameters separately from the equatlon in (a)

— rounds 1ncorrectly in (a)

10
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Marking Exemplar 2

Question 5 Total: 3 marks

Vern and Joanne are at an amusement park. They go on The Pirate Ship, a ride which acts like a
giant pendulum swing.

e The starting position is 5 feet above the ground.

e The ride reaches a maximum height of 64 feet.

e The ride takes 4 seconds to go from the starting position to the maximum height.

Diagram is not drawn to scale.

a) Determine a sinusoidal regression equation that models this situation. Show your work.
You may use the table below.

(2 marks) Time (s) Height (ft.) Ll St Gl Siheyy
@) )
9 3] 9° Q?xs'-hQ’*‘“’\'b‘*)+ £
] 54
S 5
& 2

b) State how many times Vern and Joanne reach the maximum height during the first
65 seconds. 4~ 65

(1 mark)

X Yt

2 marks:
® — (.5 mark for two consistent values in the equation in (a)

©® — 0.5 mark for remaining two consistent values in the equation in (a)
® — 1| mark for consistent answer in (b)

Applied Mathematics: Exemplars (June 2024)
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Training Exemplar 1

Question 5 Total: 3 marks

Vern and Joanne are at an amusement park. They go on The Pirate Ship, a ride which acts like a
giant pendulum swing.

e The starting position is 5 feet above the ground.
e The ride reaches a maximum height of 64 feet.
e The ride takes 4 seconds to go from the starting position to the maximum height.

Diagram is not drawn to scale.

a) Determine a sinusoidal regression equation that models this situation. Show your work.
You may use the table below.

(2 marks)

Time (s) Height (ft.)
0 S
Y oY
9 5

P

64

16

5

b) State how many times Vern and Joanne reach the maximum height during the first
65 seconds.

(1 mark)

3
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Training Exemplar 2

Question 5 Total: 3 marks

Vern and Joanne are at an amusement park. They go on The Pirate Ship, a ride which acts like a
giant pendulum swing.

e The starting position is 5 feet above the ground.
e The ride reaches a maximum height of 64 feet.
e The ride takes 4 seconds to go from the starting position to the maximum height.

Lu-s =359

Diagram is not drawn to scale.

a) Determine a sinusoidal regression equati§nnthat odels this situation. Show your work.
You may ng the table below.
(L

Time (s) Height (ft.)/ é_éi = g =
@ g Nta/\hn Q -S>92%
5 be! ’MS 22-S

7 by | mor

b AT )

g s | Y30.26-50(0. 1 G883

(2 marks)

54 S

b) State how many times Vern and Joanne reach the maximum height during the first

65 seconds. VA (ALY 65

(1 mark)

X?Z/m;z/) VUUL
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Marking Exemplar 1

Question 6 Total: 3 marks

Google gives some pages on the web a score which is a rough measure of the importance of a
website. The table below demonstrates how Google creates its scoring system.

Page Visits (per day) 100 1000 1 000 000 10 000 000
Google Score 1 2 4 5

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

§= - 1503059.62 4612661 {6 [ (x )

b) A certain website averages 870 visits per day. A shoe company is willing to advertise on this
website if it can reach a Google score of 2.4 or greater. Determine how many more visits the
website needs to get per day. Show your work.

(2 marks)
CALC yalue

Xz U y=1534655.9

|
1934655.4 - IO 15 $375S.9

v ‘OLS per
a

v
day

2 marks:
® — 1 mark for consistent x-value in (b)
® — | mark for consistent difference in (b)
— does not use whole units in contextual
questions involving discrete data in (b)
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Marking Exemplar 2

Question 6 Total: 3 marks

Google gives some pages on the web a score which is a rough measure of the importance of a
website. The table below demonstrates how Google creates its scoring system.

Page Visits (per day) 100 1000 1 000 000 10 000 000
Google Score 1 2 4 5

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

Y= -0.44 + 0.373 [n X

b) A certain website averages 870 visits per day. A shoe company is willing to advertise on this
website if it can reach a Google score of 2.4 or greater. Determine how many more visits the
website needs to get per day. Show your work.

T'Aet, will need  to gd’ ot [eust

5192 visiks  each d“b fs  obfin o
G'OOS'C CCo\‘é of 2.4

(2 marks)

2 marks:
©® — | mark for answer in (a)
® — 1 mark for consistent x-value in (b)

Applied Mathematics: Exemplars (June 2024) 15



Training Exemplar 1

Question 6 Total: 3 marks

Google gives some pages on the web a score which is a rough measure of the importance of a
website. The table below demonstrates how Google creates its scoring system.

Page Visits (per day) 100 1000 1 000 000 10 000 000
Google Score 1 2 4 5

a) State a logarithmic regression equation that models this situation.

(1 mark)
\N = 0+0 tog(x)

{ = 0.12 + 0.63100 (x)

b) A certain website averages 870 visits per day. A shoe company is willing to advertise on this
website if it can reach a Google score of 2.4 or greater. Determine how many more visits the
website needs to get per day. Show your work.

(2 marks)
N- 2.1 L - 204870
= |9 600 vore Wetvs o oy
Xz 20 HT70
W sge PRWNT auT % D&MOS
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Training Exemplar 1 (continued)

6
+ L o « & Tl
1000 2 ‘%5 RS :
1000000 3 o
10000000 4
, . .
a 1
X
A2 y,~a+blogx, ‘ /——'
2 Log Mode i i
STATISTICS RESIDUALS
2 =09520 € pot 1
0852 24 (2.047x 104, 2.4)
PARAMETERS
a=0.117647 b=0.520412
3 -
D r-24 X V
10 Y 10 {(5.905x107%.0)
‘ 0 2x10P P ex10f 8x10f 1107
| . Page Visits {per day)
11198 ) [
il i it e TN A TRt -1
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Marking Exemplar 1

Question 7 Total: 6 marks

A farmer starts a bison farm where the population can be predicted by the following exponential
equation:

P =25(1.047)

where P represents the bison population
and ¢ represents the time (in years).

a) Create a clearly labelled graph of the predicted bison population over the next 40 years.
(3 marks)

>
&

==

=

s /

< /

2 /
—_— '/

/
/
/
)4
v

v

‘fime / years)

b) State the predicted bison population at 30 years.
(1 mark)
value

7=20 Vﬁ," qa\.\b Q4 loison A 2o years
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Marking Exemplar 1 (continued)

c) The farmer operates the farm for 30 years and then retires.

e She sells the bison for $2000.00 each.

e She invests the money in an account with an interest rate of 4.00%, compounded

monthly.

e She withdraws an equal amount monthly for 10 years until there is no money left.

Determine the amount of money that she withdraws monthly. Show your work.

(2 marks)
99x2000= 31945 00O

N=10x12
7Y

PV:1A% 000 PUT=$-2004 S
PuT="7
FV=0 She withdraws $72004.1%S
P/Y=12 monthly Eor 1O yeFvs
LY=\T

4 marks:

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

® — 1 mark for bison population in (b)

® — | mark for appropriate work in (c)

® — 1 mark for consistent answer in (c)

19
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Marking Exemplar 2

Question 7

Total: 6 marks

A farmer starts a bison farm where the population can be predicted by the following exponential

equation:

P =25(1.047)

where P represents the bison population
and ¢ represents the time (in years).

a) Create a clearly labelled graph of the predicted bison population over the next 40 years.

(3 marks)
oot Y (36, A7
/
/
go| /
/
/
p 6o} //
/
[Zison /'
. Y0 /
P oru\c&“‘ //
K/(,Orq"-\!
—~"L0
A — 'lo' 90 60 >

..,.—-

b) State the predicted bison population at 30 years.

Fme (yrs)

(1 mark) (2 O'qc(l)

Popu]a‘l‘\'ol\

will  be A

20
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Marking Exemplar 2 (continued)

c) The farmer operates the farm for 30 years and then retires.

e She sells the bison for $2000.00 each.

e She invests the money in an account with an interest rate of 4.00%, compounded
monthly.

e She withdraws an equal amount monthly for 10 years until there is no money left.

Determine the amount of money that she withdraws monthly. Show your work.
(2 marks)

N=10
T=
p\y= 148000
oiT=§-20164 .8\ withdraw
Fu= 0
Pry=12
Cry=12

4 marks:
©® — [ mark for communicating the context of the graph with appropriate
title and/or labels in (a)
® — | mark for an appropriate shape that illustrates key characteristics of
the function (e.g., maximum, minimum, asymptotes, intercepts) in (a)
® — 1 mark for bison population in (b)
® — 1 mark for consistent answer in (c)

Applied Mathematics: Exemplars (June 2024) 21



Training Exemplar 1

Question 7 Total: 6 marks

A farmer starts a bison farm where the population can be predicted by the following exponential
equation:

V= 25(1.047)

where P represents the bison population
and ¢ represents the time (in years).
a) Create a clearly labelled graph of the predicted bison population over the next 40 years.
(3 marks)

'S

o0

Lisen W‘o‘)“w

0] \/e oS us

b) State the predicted bison population at 30 years.

(1 mark)
|s vale X =0

‘ﬁ bisone
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Training Exemplar 1 (continued)

c) The farmer operates the farm for 30 years and then retires.

e She sells the bison for $2000.00 each.

e She invests the money in an account with an interest rate of 4.00%, compounded
monthly.

e She withdraws an equal amount monthly for 10 years until there is no money left.

Determine the amount of money that she withdraws monthly. Show your work.

(2 marks)
N = lox12>

17\7 = (.00
PV = 99 #2000
. I’MT =

V. # 2004 65 [ronth
F]\(: 1 2>
cl{=12

Applied Mathematics: Exemplars (June 2024)

23



Training Exemplar 2

Question 7 Total: 6 marks

A farmer starts a bison farm where the population can be predicted by the following exponential
equation:

P =25(1.047)

where P represents the bison population
and ¢ represents the time (in years).

a) Create a clearly labelled graph of the predicted bison population over the next 40 years.

(3 marks) Y Bicon ?o\mlaﬁ'on ouer waxt Yo yeoss
»S
300
K50
225
\abon
Po?u 200
/

150 /
V.

195
(00 B —
b2
>0 . e
’//
,5,

O s 1 s 20 25 30 35 40 45 50
Timne (seots)
b) State the predicted bison population at 30 years.

(1 mark)
2ed Trace Value

vAren X720, 3= aq
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Training Exemplar 2 (continued)

c) The farmer operates the farm for 30 years and then retires.

e She sells the bison for $2000.00 each.
e She invests the money in an account with an interest rate of 4.00%, compounded
monthly.

e She withdraws an equal amount monthly for 10 years until there is no money left.

Determine the amount of money that she withdraws monthly. Show your work.

(2 marks)

N= 0 NP 120

1:400 T:4

pu= 198009 py - 148 000

M7= O R PMTE — $16268.6l /neonth
® R ——'*$1386’f"8‘- PN FU= 23861H381.26

clY= I Cy: 2

PUT = END PMT = END

Applied Mathematics: Exemplars (June 2024)
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Marking Exemplar 1

Question 10

Total: 2 marks

Jin has a portfolio that contains three investments which were valued in 2019 and 2024.

| Type of 2019 2024 Gain/Loss
nvestment
GIC $5000.00 $5500.00 + {500 00
TFSA $30 000.00 $38000.00 |+ $ 8000 .00
Stocks $80 000.00 $75 000.00 - % 500000
Total § oo | 3 U500 [y 15500
Calculate the rate of return. Show your work. You may use the table above.
Code o | cuccend QeeNiow->
i \SC. NO\LE
QQ}&&( N NS X (OO
@TQ\\ \OWS
NN
O
= O - 1100
k | 86 ° X\ANOO

Ws5000

- 5500

\L =000
=0-O20N B3 RY w O

- %04 .

2 marks:

O — 1 mark for appropriate work
® — 1 mark for consistent answer

26
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Marking Exemplar 2

Question 10

Total: 2 marks

Jin has a portfolio that contains three investments which were valued in 2019 and 2024.

Type of 2019 2024 Gain/Loss
Investment
GIC 5000.00 5500.00 day
7 TFSA $30 000.00 $38 000.00 Sping Gl
1085 ;
3 Stocks $80 000.00 $75 000.00 == (, .28
T Total 315 000.%°| *ngssoco| 70305

Calculate the rate of return. Show your work. You may use the table above.

1) 5500.00- 500.%°

50C0.*°

Xx|00O =B

) 23 aD.C 20202 L 10=76. 6

20 an.~°

e) 1S aad %~ 20 cop ©

——

20 0o0’®

T)

e

119500 %~ |1 5 oo

X(60z L33 .08
ns Q0o .= TZ

@

Yjoo = (o, 1S

]
®

1.5 marks:

©® — 1 mark for appropriate work
® — 1 mark for consistent answer

@ — 0.5 mark deduction for procedural error

@ — does not include a percent sign

Applied Mathematics: Exemplars (June 2024)
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Training Exemplar 1

Question 10 Total: 2 marks

Jin has a portfolio that contains three investments which were valued in 2019 and 2024.

Inl;zz’t‘:n‘zfll . 2019 2024 Gain/Loss
GIC $5000.00 $5500.00 $©000 gain
TFSA $30 000.00 $38 000.00 4 8000 goua
Stocks $80 000.00 $75 000.00 $5S000 \oss
Total £\ 000 $1\8 500 $ 8000

Calculate the rate of return. Show your work. You may use the table above.

ROR = £V porrfolo = amt invesied
povtfolio oMY \nvested
= \\® 900 - \\S 00O
\\S 000
= 3500
1S 000
s 0.020 x |00

= 37
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Training Exemplar 2

Question 10 Total: 2 marks

Jin has a portfolio that contains three investments which were valued in 2019 and 2024.

In{i&‘:ﬂ‘fﬂ . 2019 2024 Gain/Loss
GIC $5000.00 $5500.00  TH0Q gen 1
TFSA $30 000.00 $38000.00 FTH%0090 aermh
Stocks $80 000.00 §7500000 T 5000 L9055
Total 3 115900 $/1§509 T§ 500 Gean N

Calculate the rate of return. Show your work. You may use the table above.

25 - ( 1 g509 - 15090 ) ‘105
6000

TER -.‘; 30,43 % I
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Marking Exemplar 1

Question 11 Total: 4 marks

Raphael needs a car. He is deciding between buying or leasing a car that costs $23 500.00 (taxes
included), and has the following options:

Option 1: Bank financing at an interest rate of 5.00%, compounded monthly, over 5 years.

Option 2: Leasing at $316.00 per month over 60 months then buying the car for $8000.00
at the end of the lease.

a) Determine the monthly payment if Raphael chooses Option 1. Show your work.

(2 marks) N O he should moake poymerts
PR e 3
23 o 544$.35 w
e $-5945.35 35 paa month
Fv: O
R
oy =
b) Determine the total cost of each option. ‘77 ‘G 00 ((nO) - \8 ko
(1.5 marks) busyihg \ \easing + 8 poo
23500.00 ,:' 18460 4
3 LY
3 3% S
23136
:TL (0 AbO
®
c) Explain which option Raphael should choose.
(0.5 mark) he should \ease because he would
sowve $ 1To6.}73
3 marks:
® — | mark for consistent answer in (a)
® — (.5 mark for consistent cost of Option 1 in (b)
O — 0.5 mark for adding $8000.00 to Option 2 in (b)
© — 0.5 mark for consistent cost of Option 2 in (b)
® — 0.5 mark for appropriate explanation in (c)
@ — does not include the dollar sign for monetary values in (b)
30
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Marking Exemplar 2

Question 11 Total: 4 marks

Raphael needs a car. He is deciding between buying or leasing a car that costs $23 500.00 (taxes
included), and has the following options:

Option 1: Bank financing at an interest rate of 5.00%, compounded monthly, over 5 years.

Option 2: Leasing at $316.00 per month over 60 months then buying the car for $8000.00
at the end of the lease.

a) Determine the monthly payment if Raphael chooses Option 1. Show your work.
(2 marks) N G Lo
" U3
pV = -13,500 $uus.
T’
12
ey ="t

(’y =11
b) Determine the total cost of each option.
(1.5 marks)

Option 1V ° 3 2015¢-%

ophon L = 3 16160

c) Explain which option Raphael should choose.
(0.5 mark)
leasivg x costs lesg

3.5 marks:
©® — 1 mark for appropriate work in (a)
® — | mark for consistent answer in (a)
O — 0.5 mark for adding $8000.00 to Option 2 in (b)
©® — 0.5 mark for consistent cost of Option 2 in (b)
® — 0.5 mark for appropriate explanation in (c)

Applied Mathematics: Exemplars (June 2024) 31



Training Exemplar 1

Question 11

Total: 4 marks

Raphael needs a car. He is deciding between buying or leasing a car that costs $23 500.00 (taxes

included), and has the following options:

Option 1: Bank financing at an interest rate of 5.00%, compounded monthly, over 5 years.

Option 2: Leasing at $316.00 per month over 60 months then buying the car for $8000.00

at the end of the lease.

a) Determine the monthly payment if Raphael chooses Option 1. Show your work.

(2 marks)

N=3 years
I/:57.
PV: 323 %0
Fv-0

CrY-12
P/Y: YA

b) Determine the total cost of each option.

(1.5 marks)
Oﬁlbn /
323550

+$ 2/034¢

26 603 4¥
b6 6034

c) Explain which option Raphael should choose.

(0.5 mark)

PMT: - $443 47

O pf/'m 7

($3/6)((00) $/% 90
313 960
+ 8000
$26 960
g

Raphael should choose optivr because he il
ma&e Sma//c’/‘ pa/mm‘b per mon‘)’/{ over '/'Ae

Same PeﬂQr/ ‘}‘I\M& .

32
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Training Exemplar 2

Question 11 Total: 4 marks

Raphael needs a car. He is deciding between buying or leasing a car that costs $23 500.00 (taxes
iricllggd), and has the following options: ) 6.

Option 1: Bank financing at an interest rate of 5.00%, compounded monthly, over 5 years.

Option 2: Leasing at $316.00 per month over 60 months then buying the car for$3066-06-
at the end of the lease. \ \,
14 wothS

(6 yeors)

a) Determine the monthly payment if Raphael chooses Option 1. Show your work.
(2 marks)

The (vm\rUy Paymert woold be $378.47

(see TUM),

b) Determine the total cost of each option.

(1.5 marks) Tlal locn Qoymenl for oplion | 1$27249.55
Alakiaithtl
s,
jlﬁ,.oox 7] :‘1’1751
Than boying

12753 + 3000.00 83075200

c) Explain which option Raphael should choose.
(0.5 mark)
Wel\, 1'd cecommnd ophon i,t)w:wx, il's 43%2.48 (L\meo\?er.
Nso ir you're Gonl ing bo Swe Money, but hove to ue Mo
ko lo geb woeh , bhen  you howe b0 Py for #Ld' exhm Um,
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Training Exemplar 2 (continued)

Transaction Type

Oinvestment 7 Retirement Plan

® Loan

Payment Frequency (per year)

Or ©O2 Oa 2 O2

4 26 (U365

Compound Frequency (per year)
O1 O2 a4 M2 T4 C26 365

Financial Details

Initial Loan Amount: | mmmi&agw%m
0

Final Loan Balance:

Monthly Payment:

378.43

interest Rate (%}:

3.00

= Years:

G

™

Make Payment at: __ Start or W End of Period

Financial Summary

Loan Principal Paid:

23500.00

interest Charged:

3749.45

Total Loan Payment:

19209,%5

Applied Mathematics: Exemplars (June 2024)
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Marking Exemplar 1

Question 12 Total: 4 marks

Paul wants to purchase a new house valued at $265 000.00. He has $35 000.00 to use as a down
payment. He gets approval for:

e monthly payments
e an interest rate, compounded semi-annually

e a25-year amortization period

Bank 1: offers an interest rate of 3.34%

Bank 2: offers an interest rate of 3.09%

a) Determine the monthly mortgage payment at each bank. Show your work.

(3 marks)
Bank |\ Bonk a
PY: 88 00O < ® > PY: 93 00O
YO <v.0
I17.53.34 1% < 2.09
‘E\m :aas e Tire: 3O YIS
M ATV
e\ 1@ P\‘\:\’ 13

t: $1\a.
Monthhy Farment: $113.90 Morthly Rapeen: $109,2)

b) Determine the difference between the total amounts paid to the banks after 25 years of
payments.

(1 mark) Bank | Yotal : 33315
2onk @ Yofal:33a a1dy|
33 8La.51 - 33 13, 4 = 8310 difference

4 marks:

©® — [ mark for appropriate work for Bank 1 in (a)
® — 1 mark for consistent answer for Bank 1 in (a)
® — | mark for consistent answer for Bank 2 in (a)
® — 0.5 mark for consistent total amounts in (b)

® — 0.5 mark for consistent difference in (b)

@ — makes a transcription error (inaccurate

transferring of information) in (a)
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Marking Exemplar 2

Question 12 Total: 4 marks

Paul wants to purchase a new house valued at $265 000.00. He has $35 000.00 to use as a down
payment. He gets approval for:

e monthly payments

e an interest rate, compounded semi-annually
e a25-year amortization period

Bank 1: offers an interest rate of 3.34%

Bank 2: offers an interest rate of 3.09%

a) Determine the monthly mortgage payment at each bank. Show your work.
(3 marks)

Bante ! Bonk 2
N 7\6_*& (] 2¢ w2
A3 1 %99
@\/ 7\7)0 o0

'V 230 ©vo
EX - b2, 99 PMT -3t 01
oo V)

™Mo

N
(W 2 wn

o NG

D)
®

b) Determine the difference between the total amounts paid to the banks after 25 years of
payments.

(1 mark) tg?0.%q
- L HhT 0!

glyg\bq

2.5 marks:
® — | mark for consistent answer for Bank 1 in (a)
® — | mark for consistent answer for Bank 2 in (a)
© — 0.5 mark for consistent difference in (b)
& — incorrectly states the final answer in (a)
@ — does not include the dollar sign for monetary values in (a)
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Training Exemplar 1

Question 12 Total: 4 marks

Paul wants to purchase a new house valued at $265 000.00. He has $35 000.00 to use as a down
payment. He gets approval for:

e monthly payments

e an interest rate, compounded semi-annually
e a25-year amortization period

Bank 1: offers an interest rate of 3.34%

Bank 2: offers an interest rate of 3.09%

a) Determine the monthly mortgage payment at each bank. Show your work.

(3 marks)

et L V2 ee

Dot |
(\J = oo P:\E':Si%loco
Q% "- s:fogoob —%’i ¥ Prl= el enk,raf (c,"th
= "l eder —RINS5.9Y Fys<
* P('/\L\r';o by - (L

ery=12 ClY=L
oy L

b) Determine the difference between the total amounts paid to the banks after 25 years of
payments.

(1 mark)

Rowe 150=8 A Bopr U ace 6,60
Foq ot cyul $45570 4o

= $3ly o ()
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Training Exemplar 2

Question 12 Total: 4 marks

Paul wants to purchase a new house valued at $265 000.00. He has $35 000.00 to use as a down
payment. He gets approval for:

e monthly payments
e an interest rate, compounded semi-annually
e a25-year amortization period

Bank 1: offers an interest rate of 3.34%

Bank 2: offers an interest rate of 3.09%

a) Determine the monthly mortgage payment at each bank. Show your work.

(3 marks) ok \: Ak 2
N 56 (a5-) T D
\/. 3.24 Ay
™:-36 000 PV QA0 — 5000
T
T A~ 26 000
V- 265000 .
AN ERYE
P\N: 2
CN:2
N2
45A.94. pev 5V .o\ pev
ot vooath \
b) Determine the difference between the total amounts paid to the banks after 25 years of
payments.
(1 mark)
bk \* paok 2:
5690, 44 (50) BV (50)
= $194 9.0 = $72% 000

N0 OR0.50 - 194 9A1.00
=409 50

Baok \ o §0Y3.%0
dneapex
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Marking Exemplar 1

Question 13 Total: 1 mark

Abdul wants to buy a house. He has the option of making biweekly or monthly payments.

Explain one advantage of making biweekly payments.

T,F ALJMI fuclé5 0\7L élﬂd(ye“f/"‘ﬂ) 7L0\kl‘*‘9 a Sma//e;-

overy L}‘GCAT VVUMA/ be eas e 7%
he PM%S s a%ﬂ@

S(Am "Fvam

7LL0“ I"\O‘%’.ﬂg 5(M/e

M0h092

for ave Iwge pa\/r‘“?h%:

1 mark:
©® — 1 mark for appropriate explanation
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Marking Exemplar 2

Question 13 Total: 1 mark

Abdul wants to buy a house. He has the option of making biweekly or monthly payments.

Explain one advantage of making biweekly payments.

T\’\Q \b'\wee\(\:ﬁ Q‘\‘:jme“\‘}é' Lo.\“ Ee Q 3(‘1\‘“61 w‘\o«aok) o(,
("\0‘«63 esch Qﬁ:}mohl Com‘mireé o moh‘}‘«j Qq\jme,\}g,

1 mark:
©® — 1 mark for appropriate explanation

Applied Mathematics: Exemplars (June 2024) 41



Training Exemplar 1

Question 13 Total: 1 mark

Abdul wants to buy a house. He has the option of making biweekly or monthly payments.

Explain one advantage of making biweekly payments.

Muln SISEX S IGRPR PN Ko O\
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Training Exemplar 2

Question 13 Total: 1 mark

Abdul wants to buy a house. He has the option of making biweekly or monthly payments.
Explain one advantage of making biweekly payments.

The pdvontage of b\wee)d\j pPayments (wou d e
Hhok (F'S Smaller 0 fne oXmout he WS oy
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Marking Exemplar 1

Question 14 Total: 2 marks

Kamil bought a house for $300 000.00. Before moving in, he built an addition which increased
the value of the house by $56 000.00.

If the house appreciates at an annual rate of 2.00%, determine the value of the house after
10 years. Show your work.

1° PreY
T Azl 600 §(0.02)(10D
=\, 200

- 47/7200

| =
®

2, ’000 471,200

1 mark:
® — | mark for consistent answer

@ — does not include the dollar sign for monetary values

44 Applied Mathematics: Exemplars (June 2024)




Marking Exemplar 2

Question 14

Total: 2 marks

Kamil bought a houseéor

the value of the house by

$300 000.0Qf Before moving in, he built an addition which|increased
;56 000.00.

If the house[appreciates|at an annual rate of[2.00%] |determine the value of the house after

10 years.|Show your work.

430000 +$54000= #’5540@0

:‘»%é@mx\.oc%&'?: jt%%/ﬂ/.%”g

I
©

o
2]
®

1.5 marks:
— 1 mark for appropriate work
— 1 mark for consistent answer
— 0.5 mark deduction for arithmetic error

— does not express the answer to the appropriate number of decimal
places, including monetary values to two decimal places
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Training Exemplar 1

Question 14 Total: 2 marks

Kamil bought a house for $300 0. Before moving in, he built an addition which increased
the value of the house by $56 000.00.

If the house appreciates at an annual rate of 2.00%, determine the value of the house after
10 years. Show your work.

/% decimol
{
APP/ OfP VO\I - (O\SSef valve (QPP/aIeP ro\‘ft)(\yrs

= (%56 000(0.02)" 10
@/'[’)’LOO house Valve 017075?3’ lo yeavs
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Training Exemplar 2

Question 14 Total: 2 marks

Kamil bought a house for $300 000.00. Before moving in, he built an addition which increased
the value of the house by $56 000.00.

If the house appreciates at an annual rate of 2.00%, determine the value of the house after
10 years. Show your work.

A’: ‘,OXD\ Ag‘(_‘(\ Lo &.e‘rs, L\ouS@
UD/O: > n.\;:“ be e ve {oe of
py > 356 oV $U 35765

P 10

P/Y =\~

(_/Y: >~
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Marking Exemplar 1

Question 17 Total: 1 mark

Draw a Venn diagram showing mutually exclusive events.

Qq? n Vme ]
( AV I ] (\8
hx\f% red

0 marks:
— no criteria met
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Marking Exemplar 2

Question 17 Total: 1 mark

Draw a Venn diagram showing mutually exclusive events.

covels YhoreaB lock oo
Y52

(ondS bhok Ore heoto

\6/52

Covds thol ove nNeither
52
A3
37

1 mark:
©® — 1 mark for showing mutually exclusive events
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Training Exemplar 1

Question 17 Total: 1 mark

Draw a Venn diagram showing mutually exclusive events.
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Training Exemplar 2

Question 17 Total: 1 mark

Draw a Venn diagram showing mutually exclusive events.

NoL
Q

s,
Mk
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Marking Exemplar 1

Question 18 Total: 2 marks

Silas is biking from home to school and must cross a bridge. On one side of the bridge, there are

3 paved paths and 2 unpaved paths. On the other side of the bridge, there are 4 paved paths and
1 unpaved path that lead to Silas’ school.

Legend:
paved path
_______ unpaved path
@ @
Home 5 Bridge School

a) Determine the total number of routes Silas could take from home to school.
(1 mark)

B+2+44t =10
0 fopkes

b) Determine the probability that Silas takes only paved paths from home to school.
(1 mark)

. St
5 0.7 er 70/,

1 mark:
® — (.5 mark for number of routes on only paved paths in (b)
® — (.5 mark for consistent probability in (b)
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Marking Exemplar 2

Question 18 Total: 2 marks

Silas is biking from home to school and must cross a bridge. On one side of the bridge, there are

3 paved paths and 2 unpaved paths. On the other side of the bridge, there are 4 paved paths and
1 unpaved path that lead to Silas’ school.

Legend:
paved path
_______ unpaved path
@ @
Home 5 Bridge School

a) Determine the total number of routes Silas could take from home to school.

(1 mark)
5, e _D5
\ié\o /L \o \\o L\r\o

(0(5> =50 (ossiSe Yakes

b) Determine the probability that Silas takes only paved paths from home to school.

(1 mark)
M

%/6 o "\'/6:: %

1 mark:
® — (.5 mark for number of routes on only paved paths in (b)
® — (.5 mark for consistent probability in (b)
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Training Exemplar 1

Question 18 Total: 2 marks

Silas is biking from home to school and must cross a bridge. On one side of the bridge, there are

3 paved paths and 2 unpaved paths. On the other side of the bridge, there are 4 paved paths and
1 unpaved path that lead to Silas’ school.

Legend:
paved path
_______ unpaved path
@ @
Home 5 Bridge School

a) Determine the total number of routes Silas could take from home to school.
(1 mark)
SX§ - 7Ts Koutes

b) Determine the probability that Silas takes only paved paths from home to school.
(1 mark)

5 Y4 = 20 Z0
o F_é‘ go Z’
s ¢
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Training Exemplar 2

Question 18 Total: 2 marks

Silas is biking from home to school and must cross a bridge. On one side of the bridge, there are

3 paved paths and 2 unpaved paths. On the other side of the bridge, there are 4 paved paths and
1 unpaved path that lead to Silas’ school.

Legend:
paved path
_______ unpaved path
@ @
Home 5 Bridge School

a) Determine the total number of routes Silas could take from home to school.

o 5, Jifbeont oA

b) Determine the probability that Silas takes only paved paths from home to school.

(1 mark)
__%_ - 7000 Pmbalo\"ﬂ\l
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Marking Exemplar 1

Question 19 Total: 3 marks

Avra is knitting a blanket for her niece. She has 5 balls of yarn that are different shades of blue
and 7 balls of yarn that are different shades of purple.

a) State the number of ways Avra could randomly choose 6 balls of yarn for the blanket.

(1 mark)
o

B‘ 17C6

— 4

b) Determine the number of ways Avra could randomly choose 6 balls of yarn if she wants
2 shades of blue and 4 shades of purple. Show your work.
\/~

(2 marks)
€y =06
+

‘}CL\ - "\‘\5

~ 56l

P

1 mark:
©® — 1 mark for answer in (a)
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Marking Exemplar 2

Question 19 Total: 3 marks

Avra is knitting a blanket for her niece. She has 5 balls of yarn that are different shades of blue
and 7 balls of yarn that are different shades of purple.

a) State the number of ways Avra could randomly choose 6 balls of yarn for the blanket.

(1 mark)
P
> ©

" LD 2BV uoav&

b) Determine the number of ways Avra could randomly choose 6 balls of yarn if she wants
2 shades of blue and 4 shades of purple. Show your work.

(2 marks)
5P3, A "‘qu 20 % 80

(

= b 80O WS

2 marks:
® — 0.5 mark for ;C, in (b)

® — 0.5 mark for ,C, in (b)
® — 1 mark for consistent product in (b)
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Training Exemplar 1

Question 19 Total: 3 marks

Avra is knitting a blanket for her niece. She has 5 balls of yarn that are different shades of blue
and 7 balls of yarn that are different shades of purple

a) State the number of ways Avra could randomly choose 6 balls of yarn for the blanket.

(1 mark) -
2% bbb 230

b) Determine the number of ways Avra could randomly choose 6 balls of yarn if she wants
2 shades of blue and 4 shades of purple. Show your work.

(2 marks)
6/72_ Y 6P"f —|o Qoo ‘w‘\’ﬁ
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Training Exemplar 2

Question 19 Total: 3 marks

Avra is knitting a blanket for her niece. She has 5 balls of yarn that are different shades of blue
and 7 balls of yarn that are different shades of purple.

a) State the number of ways Avra could randomly choose 6 balls of yarn for the blanket.
(1 mark)

50

b) Determine the number of ways Avra could randomly choose 6 balls of yarn if she wants
2 shades of blue and 4 shades of purple. Show your work.

(2 marks)
o2l M
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Marking Exemplar 1

Question 20 Total: 2 marks

Determine the number of ways the letters in the name QPASKWAYAK ‘can be arranged.
Show your work.

/O
3.

= Goygoo ways

1.5 marks:
©® — 0.5 mark for 10!
® — 0.5 mark for 3!
® — 0.5 mark for consistent quotient
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Marking Exemplar 2

Question 20 Total: 2 marks

Lo gaf 1y
Determine the number of ways the letters in the name OP@ @Y_éﬁ can be arranged.
Show your work.

1 mark:
©® — (.5 mark for 10!
® — (.5 mark for 3!
©® — (.5 mark for 2!
O — 0.5 mark for consistent quotient
@ — 0.5 mark deduction for procedural error
@ — 0.5 mark deduction for arithmetic error
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Training Exemplar 1

Question 20 Total: 2 marks

Determine the number of ways the letters in the name OP_A_@WAK{_A_@:an be arranged.
Show your work. -

0 \ektens

gl Uy 230
1: 8 = = 13360 number of woys

Q! 3\ 3 the lebkers can be
amar\%eé
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Training Exemplar 2

Question 20 Total: 2 marks

Determine the number of ways the letters in the name ( OPASKWAYAK can be arranged.
Show your work.

22 26 s 422l
— 40320 (deri ey
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Marking Exemplar 1

Question 21 Total: 3 marks

On January 30, there is a 75% probability of blizzard conditions. If there is a blizzard,
there is a 68% probability that schools will be closed. If there is not a blizzard, there is
still a 28% probability schools will be closed (due to the cold).

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

(1 mark) -H&b d'.aﬁmm BC 0.68x0.75 -0 5/
Schools closed 5% 032 = 0.2¢
*“0.€% BSO
blizzovd \S . VO 0.25x0.2% = 0.7
ho
0.75 Cheols, 7 Closed NS 0.25x 0.72 = 0.13

Schools Closed

no blizzovd 7 0.28 051 = 0.72%5
0.2¢ Sckoo\s hov closed 0.70
Q72

B\‘\Zlu‘(d‘ =B SC\N’»O\ Closed = C  School not closed =S

no blizzard = A .
b) Determine the probability that schools will be closed January 30. Show your work.

(2 marks) BC=
St 0.68x076 =051 g

NC=0,25 x0.2% = O.‘?AO/

0.5\

—_— =07
0. 70 2%5

R)(obab'.\;x—»‘ thatr  School wity he

2 marks:
O — 1 mark for appropriate graphic organizer in (a)
® — (.5 mark for P(blizzard, schools closed) in (b)
©® — 0.5 mark for P(no blizzard, schools closed) in (b)

@ — makes a transposition error in (b)
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Marking Exemplar 2

Question 21 Total: 3 marks

On January 30, there is a 75% probability of blizzard conditions. If there is a blizzard,
there is a 68% probability that schools will be closed. If there is not a blizzard, there is
still a 28% probability schools will be closed (due to the cold).

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

(1 mark)
/c\o‘ae.&
B\ 22asd —aven\

N - (_,\ose.c\
e

%\\z_zw:&—— cyYen\

b) Determine the probability that schools will be closed January 30. Show your work.
(2 marks)

b+ 2% Qb

dhexe v GO 7 Onance SOnao
VST\AN bec,\cﬁe&

1 mark:
©® — 1 mark for appropriate graphic organizer in (a)
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Training Exemplar 1

Question 21 Total: 3 marks

On January 30, there is a_75% probability of blizzard conditions. If there is a blizzard,
there is a 68% probability that schools will be closed. If there is not a blizzard, there is
still a 28% probability schools will be closed (due to the cold).

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

(1 mark)

¢ e

PGelsey)= 6.5,

b) Determine the probability that schools will be closed January 30. Show your work.

(2 marks)
Ooq'So OIQ& P O.%\

6?’%0 0‘32 = @«7‘«\

- s ?
25 .62 = 6O
° — 5,32 X (09

?(o\oa\o-\tlr’b & Schiocol C\oSed
= RO/
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Training Exemplar 2

Question 21 Total: 3 marks

On January 30, there is a 75% probability of blizzard conditions. If there is a blizzard,
there is a 68% probability that schools will be closed. If there is not a blizzard, there is
still a 28% probability schools will be closed (due to the cold).

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

(] mark) 018 Sgkoo\S

(osed

D.73
Not

(osed

Sd‘noo\s
(osed

D.33
No

(1{.27,@(4

Q.7
LY

(osed

b) Determine the probability that schools will be closed January 30. Show your work.

(2 marks)
(9.75 ¢@.23) « (9.23+0.9%)

- 0.0lyy

QD.2147 *ioaz | Y79y
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Marking Exemplar 1

Question 22 Total: 3 marks

A pre-school class has 12 children. The children stand in a row for their class picture.
R ———

a) State the number of different arrangements for the picture.

(1 mark)
D\‘ - 479001606

b) Determine the number of arrangements in which two children, Acakos and Pisim, stand
: caxos ang 2 15
beside each other. Show your work.

(2 marks)
DU GIRIINEEERIT TS

2 marks:
©® — | mark for answer in (a)
® — (.5 mark for 2! or 2P; in (b)
® — (.5 mark for 11! or 11P1; in (b)
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Marking Exemplar 2

Question 22 Total: 3 marks

A pre-school class has 12 children. The children stand in a row for their class picture.

a) State the number of different arrangements for the picture.

(1 mark)

\etp\l * 479001600

There ove 474001600 Qo€ ostongnerty

Sor Q\c}cupcs

b) Determine the number of arrangements in which two children, Acakos and Pisim, stand
beside each other. Show your work.

(2 marks)
P . 330500500
I NI~
Therc evre AZUGQ 0 PO  Possiele owlorcyers
Soe Qicrures Yrex oNow Reakes and

Qcisim to stand \O'()mwvw

1 mark:
O — 1| mark for answer in (a)
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Training Exemplar 1

Question 22 Total: 3 marks

A pre-school class has 12 children. The children stand in a row for their class picture.

a) State the number of different arrangements for the picture.

(1 mark)
!

= 439,001, 000 dipgernent
armm%(vwwv‘(]

b) Determine the number of arrangements in which two children, Acakos and Pisim, stand
beside each other. Show your work.

(2 marks)

(la -2+ (8)!
() ! (2)!

=W%35Looo AN geomens —\
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Training Exemplar 2

Question 22 Total: 3 marks

A pre-school class has 12 children. The children stand in a row for their class picture.

a) State the number of different arrangements for the picture.
(1 mark)

aPia 7&74 oo! 609

b) Determine the number of arrangements in which two children, Acakos and Pisim, stand
beside each other. Show your work.

(2 marks)

L-L'©0a.8-7.6-5-4.3.3.)

3 688 o

Applied Mathematics: Exemplars (June 2024) 71



Marking Exemplar 1

Question 24 Total: 3 marks

Arianna bought a new soccer ball. It is completely flat and she wants to inflate it.

e  When the ball is inflated, it has a diameter of 22 cm.
e The pump she is using produces 0.000 3 m? of air per pump.

Determine the minimum number of pumps Arianna will need to inflate the ball to a diameter
of 22 cm. Show your work.

L= 1000ca
q
= — U\
VT3
V- 5 5/}’5 Q\X CW\3
- 2 em ‘ anSwer
- \ 39§ 4 I
2 marks:

® — 1 mark for volume of soccer ball
® — | mark for consistent number of pumps
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Marking Exemplar 2

Question 24 Total: 3 marks

Arianna bought a new soccer ball. It is completely flat and she wants to inflate it.

e  When the ball is inflated, it has a diameter of 22 cm.
e The pump she is using produces 0.000 3 m? of air per pump.

Determine the minimum number of pumps Arianna will need to inflate the ball to a diameter
of 22 cm. Show your work.

- 1z

"/7:':”&1»—»

V= -%71/-!!2’ = 638 28 P = 00056 FT m®

/O;o_if_gj:—{——"‘ = |.86 pumps
6\0‘077

1
®

3 marks:
©® — 1 mark for volume of soccer ball
® — 1 mark for unit conversion
® — 1 mark for consistent number of pumps
® — makes a transcription error (inaccurate
transferring of information)
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Training Exemplar 1

Question 24 Total: 3 marks

Arianna bought a new soccer ball. It is completely flat and she wangs to inflate it.
m 4 )m %4
e  When the ball is inflated, it has a diameter of 22 cm. D /‘/\ on > aadives
e The pump she is using produces 0.000 3 m? of air per pump.

Determine the minimum number of pumps Arianna will need to inflate the ball to a diameter
of 22 cm. Show your work.

WWM\M _%_-n')z%
=4 1T 0.

ES
o

3
0.00%6 = 0.0003 = A9.6m

Q\Q«WW aumbon &
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Training Exemplar 2

Question 24 Total: 3 marks

Arianna bought a new soccer ball. It is completely flat and she wants to inflate it.

e  When the ball is inflated, it has a diameter of 22 cm.
e The pump she is using produces 0.000 3 m? of air per pump.

Determine the minimum number of pumps Arianna will need to inflate the ball to a diameter
of 22 cm. Show your work.

Rall's volume = %T('rg

S
3
S (G ATDIQLY
et

3

5535. 2% wm® = 5535 m3

e

55.735 /0.0003 = 18S8UA. bb pumps
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Marking Exemplar 1

Question 25 Total: 3 marks

Mancole is a company that manufactures tents.
Fabric tents include four sides and a floor.
One particular tent has the following dimensions:

e aheight of 8 ft.
e aslant height of 10 ft.
e al2ft x 18 ft. floor 10 ft.

12 ft.

Diagram is not drawn to scale.

a) Determine the amount of fabric required to make one tent if an extra 30 ft*> of fabric is
needed for sewing.

(1 mark)

(l/&bh)a =( )/‘;U&)CBDa = AbLt?

(1xw)3 = 1y 13)3 = LB LT
- ';o—@‘V

L R

b) Each tent requires 18 poles. Each pole costs $24.00 and the fabric costs $3.00/ft>.
Determine the total cost of the tent, plus GST and PST. Show your work.
(Note: GST = 5%, PST = 7%)

1B x Q= U3 M 1-12 EBUB?:@"‘

- ZA
¥4 = 233N\
> ? 32081 4B

2.5 marks:
® — (.5 mark for consistent surface area of tent with extra fabric in (a)
® — 0.5 mark for cost of poles in (b)
® — 0.5 mark for consistent cost of fabric in (b)
® — 0.5 mark for consistent total cost before taxes in (b)
® — 0.5 mark for consistent total cost after taxes in (b)

(2 marks)
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Marking Exemplar 2

Question 25 Total: 3 marks

Mancole is a company that manufactures tents.
Fabric tents include four sides and a floor.
One particular tent has the following dimensions:

e aheight of 8 ft.
e aslant height of 10 ft.
e al2ft. x 18 ft. floor

S Il

12 ft.

Diagram is not drawn to scale.

a) Determine the amount of fabric required to make one tent if an extra 30 ft*> of fabric is
needed for sewing.

(1 mark) ;LC )Efg = Q(O@+l

b) Each tent requires 18 poles. Each pole costs $24.00 and the fabric costs $3.00/ft>.
Determine the total cost of the tent, plus GST and PST. Show your work.
(Note: GST = 5%, PST = 7%)

(2 marks)
| & ®xA\ - %422

2 xLbo =139 ef
L =

(3 a99) x 113 =27us.90

2 marks:
® — (.5 mark for consistent surface area of tent with extra fabric in (a)
® — 0.5 mark for cost of poles in (b)
® — 0.5 mark for consistent cost of fabric in (b)
® — 0.5 mark for consistent total cost before taxes in (b)
® — 0.5 mark for consistent total cost after taxes in (b)
® — 0.5 mark deduction for arithmetic error in (b)
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Training Exemplar 1

Question 25 Total: 3 marks

Mancole is a company that manufactures tents.
Fabric tents include four sides and a floor.
One particular tent has the following dimensions:

e aheight of 8 ft.
e aslant height of 10 ft.
e al2ft x 18 ft. floor 10 ft.

12 ft.

Diagram is not drawn to scale.

a) Determine the amount of fabric required to make one tent if an extra 30 ft*> of fabric is
needed for sewing.

(1 mark)

Lo~lg2 = \go+t 120 X b~ W3

o)
X

P
)"

(/U'U’\ ‘F ‘\' ‘FOV‘ Se,wins

b) Each tent requires 18 poles. Each pole costs $24.00 and the fabric costs $3.00/ft>.
Determine the total cost of the tent, plus GST and PST. Show your work.
(Note: GST = 5%, PST = 7%)

(2 marks)

[ >IN = PUsL
Wy s LY

/io\ad\ ces\/ ‘ $BM"°
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Training Exemplar 2

Question 25 Total: 3 marks

Mancole is a company that manufactures tents.
Fabric tents include four sides and a floor.
One particular tent has the following dimensions:

e aheight of 8 ft.
e aslant height of 10 ft.
e al2ft x 18 ft. floor 10 ft.

12 ft.

Diagram is not drawn to scale.

a) Determine the amount of fabric required to make one tent if an extra 30 ft*> of fabric is
needed for sewing.

(1 mark)
(OXIE€x 2= 3%

4
RXF _qexa=9c + 3o=1561 3= |1 7664 /
> _

b) Each tent requires 18 poles. Each pole costs $24.00 and the fabric costs $3.00/ft>.
Determine the total cost of the tent, plus GST and PST. Show your work.
(Note: GST = 5%, PST = 7%)

(2 marks)

:@c’z#:wgl U3 =(9Cp
(45001 4T CO

437§ +475 50 5#/‘?/5(. &8
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Marking Exemplar 1

Question 28 Total: 5 marks

There are 60 Grade 12 students at a high school.

40 students take biology (B)

30 students take chemistry (C)

24 students take physics (P)

8 students take only biology and chemistry
4 students take only biology and physics

6 students take only chemistry and physics
4 students take physics only

a) Draw a Venn diagram to represent this situation.

(3 marks) . bo

AR

=

b) State the number of students who take only one science course.

(1 mark)
U x6ry = 0

¢) Explain what B | C () P means in this situation.

" Thok Yhey o\ hove Srudent=n common

2 marks:
® — 1 mark for consistent number of students
in only one science course in (a)
® — 1 mark for consistent number of students
in only one science course in (b)
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Marking Exemplar 2

Question 28 Total: 5 marks

There are 60 Grade 12 students at a high school.

40 students take biology (B)

30 students take chemistry (C)

24 students take physics (P)

8 students take only biology and chemistry
4 students take only biology and physics

6 students take only chemistry and physics
4 students take physics only

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

b) State the number of students who take only one science course.
(1 mark)

g A Peof’/e

c¢) Explain what B () C P means in this situation.

Imat) Whot  ghlents ok Biology wnd  chemishy
bot  not Phy 51 (5.

2 marks:
O — | mark for consistent number of students
in only one science course in (b)
©® — | mark for appropriate explanation in (c)

Applied Mathematics: Exemplars (June 2024) 81



Training Exemplar 1

Question 28 Total: 5 marks

There are 60 Grade 12 students at a high school.

40 students take biology (B)

30 students take chemistry (C)

24 students take physics (P)

8 students take only biology and chemistry
4 students take only biology and physics

6 students take only chemistry and physics
4 students take physics only

a) Draw a Venn diagram to represent this situation.

(3 marks) o 10)  (rrade 11 Shudtnk BN dess

Crnam
4 ()

Cwp (2
b) State the number of students who take only one science course.

(1 mark)
A2  sStudeatd

¢) Explain what B () C P means in this situation.

(1 mark)
Bio and Chem and Qversb“n% nott «n PN&!(.S

S studentd n 6!0 ard Chem bnl\j
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Training Exemplar 2

Question 28 Total: 5 marks

There are 60 Grade 12 students at a high school.

40 students take biology (B)

30 students take chemistry (C)

24 students take physics (P)

8 students take only biology and chemistry
4 students take only biology and physics

6 students take only chemistry and physics
4 students take physics only

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

b) State the number of students who take only one science course.

(I mark)
A€ students om’/ M’(Ci Seience

¢) Explain what B\ C N P means in this situation.
(1 mark)

@‘01?97 end Chﬁnldy ot et /olfys‘l’C_S
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Marking Exemplar 1

Question 29 Total: 1 mark

Given the following statement:

“If a number is odd, then the number is prime.”

3

State a counterexample to this statement.

0 marks:
— no criteria met
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Marking Exemplar 2

Question 29 Total: 1 mark

Given the following statement:
“If a number is odd, then the number is prime.”
State a counterexample to this statement.
3.5=15
L-lsz s

1 mark:
©® — 1 mark for counterexample
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Training Exemplar 1

Question 29 Total: 1 mark

Given the following statement: P kim
“If a number is odd, then the number is prime.”

State a counterexample to this statement.

Prime #:2.3,. 6,7, 1/,13,17

odd# ) 2 57 9 N (315,177,119

Sbme odd humbeil are not prme 3
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Marking Exemplar 1

Question 30 Total: 1 mark

A 3 x 3 KenKen puzzle uses the digits 1, 2, and 3 in each row and column exactly once.

e FEach bold rectangle in the puzzle is called a “cage”.
e In each cage, the number in the top-left corner is the result of the given operation.
e The numbers may be written in any order in the cage.

Example:

0 marks:
— no criteria met
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Marking Exemplar 1

Question 31 Total: 3 marks

Consider the following statement:
“Someone who plays drums is a musician.”

a) Write a conditional statement using the statement above.
(1 mark)
I & someane lonys drums) thep Hey are o Mscion

b) Write the converse of the conditional statement in (a).
(1 mark)

IF zotheone +S 0 macon, JHeA./ P(OV The C{rum5

c) Is the conditional statement in (a) biconditional? Explain.
(1 mark)

It pot b/cond/jr;ond beccovse He convese ot
Corclit iorel  awny oth trve stotements.

2.5 marks:
©® — (.5 mark for including “if” and “then” in (a)
® — (.5 mark for conditional statement in (a)
® — 0.5 mark for consistent converse statement in (b)
® — | mark for consistent explanation in (c)
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Marking Exemplar 2

Question 31 Total: 3 marks

Consider the following statement:
“Someone who plays drums is a musician.”

a) Write a conditional statement using the statement above.
(1 mark)

T & comeone ploys drums, then TS o musiclan -

A
+he person

b) Write the converse of the conditional statement in (a).
(1 mark)

TO Smeo® is & musician, then +he person plays alrims.

c) Is the conditional statement in (a) biconditional? Explain.
(1 mark)

TF Sameae 6 st o musician, Fhe person Joesnt ploy drenn S

o Come perple  plays dvun olthagh Hoy ae it musicians.

2.5 marks:
©® — (.5 mark for including “if” and “then” in (a)
® — (.5 mark for conditional statement in (a)
® — 0.5 mark for including “if” and “then” in (b)
® — 0.5 mark for consistent converse statement in (b)
® — 1 mark for consistent explanation in (c)
® — 0.5 mark deduction for lack of clarity in (c)
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Training Exemplar 1

Question 31 Total: 3 marks

Consider the following statement:
“Someone who plays drums is a musician.”

a) Write a conditional statement using the statement above.
(1 mark)

[£ Someonre 'plags He drumS den W%Ove,q
mu S)ectlan -

b) Write the converse of the conditional statement in (a).
(1 mark)

a musician 1S SomMeore LAY\Q'@‘Q%S e
drumn S

c) Is the conditional statement in (a) biconditional? Explain.
(1 mark)

N0 ‘vewse i+ Snt “ifand OM\\'S €% 1n
the Stoterent.
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Training Exemplar 2

Question 31 Total: 3 marks

Consider the following statement:
“Someone who plays drums is a musician.”

a) Write a conditional statement using the statement above.
(1 mark)

I‘Q’ pu dAV) dums . Hen T am o MUSCOW|

b) Write the converse of the conditional statement in (a).
(1 mark)

IQ T vxol' A wMsicom, en T donl" \o\w] a(n/\wﬁ

c) Is the conditional statement in (a) biconditional? Explain.

(1 mark)
‘(65. Jo/(, iQ/ ‘)"“’ 9\0\1 omv‘ ihs\'vquL .10\)

Ol (owgi o (WNS(CiOw)
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Training Exemplar Answers
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Question 3 Total: 1 mark

Training Exemplar 1
Mark(s): 0.5/1

©® — (.5 mark for upper and lower bounds of the domain

Training Exemplar 2
Mark(s): 0/1

— no criteria met

Question 4 Total: 1 mark

Training Exemplar 1
Mark(s): 1/1
©® — 1 mark for answer
— rounds incorrectly
Training Exemplar 2
Mark(s): 0/1

— no criteria met

Question 5 Total: 3 marks

Training Exemplar 1
Mark(s): 2/3

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

e

Training Exemplar 2
Mark(s): 2/3

® — (.5 mark for two consistent values in the equation in (a)

©® — (.5 mark for remaining two consistent values in the equation in (a)

® — 1 mark for consistent answer in (b)

@ — makes a transcription error (inaccurate transferring of information) in (b)
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Question 6 Total: 3 marks

Training Exemplar 1
Mark(s): 3/3

©® — | mark for answer in (a)

® — 1 mark for consistent x-value in (b)

® — | mark for consistent difference in (b)

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

Question 7 Total: 6 marks

Training Exemplar 1
Mark(s): 5/6

©® — | mark for communicating the context of the graph with appropriate title and/or labels in (a)
©® — 1 mark for an appropriate shape that illustrates key characteristics of the function
(e.g., maximum, minimum, asymptotes, intercepts) in (a)
® — 1 mark for bison population in (b)
©® — 1 mark for appropriate work in (¢)
® — 1 mark for consistent answer in (c)

Training Exemplar 2
Mark(s): 3/6

©® — 1 mark for communicating the context of the graph with appropriate title and/or labels in (a)
©® — | mark for an appropriate shape that illustrates key characteristics of the function

(e.g., maximum, minimum, asymptotes, intercepts) in (a)
® — 1 mark for bison population in (b)
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Question 10

Total: 2 marks

Training Exemplar 1
Mark(s): 2/2

— | mark for appropriate work
— 1 mark for consistent answer
— rounds too soon

Training Exemplar 2
Mark(s): 1.5/2

— | mark for appropriate work
— 1 mark for consistent answer
— 0.5 mark deduction for procedural error

Question 11

Total: 4 marks

Training Exemplar 1
Mark(s): 3.5/4

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

— 0.5 mark for consistent cost of Option 1 in (b)
— 0.5 mark for adding $8000.00 to Option 2 in (b)
— 0.5 mark for consistent cost of Option 2 in (b)

Training Exemplar 2
Mark(s): 3/4

1 mark for consistent answer in (a)

0.5 mark for consistent cost of Option 1 in (b)
0.5 mark for adding $8000.00 to Option 2 in (b)
0.5 mark for consistent cost of Option 2 in (b)
0.5 mark for appropriate explanation in (c)
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Question 12

Total: 4 marks

Training Exemplar 1
Mark(s): 3.5/4

—

—
—
—

1 mark for appropriate work for Bank 1 in (a)
1 mark for consistent answer for Bank 1 in (a)
1 mark for consistent answer for Bank 2 in (a)

0.5 mark for consistent difference in (b)

Training Exemplar 2
Mark(s): 1/4

— 0.5 mark for consistent total amounts in (b)

—

0.5 mark for consistent difference in (b)

Question 13

Total: 1 mark

Training Exemplar 1
Mark(s): 0/1

—

no criteria met

Training Exemplar 2
Mark(s): 1/1

—

1 mark for appropriate explanation

Question 14

Total: 2 marks

Training Exemplar 1
Mark(s): 0/2

—

no criteria met

Training Exemplar 2
Mark(s): 1/2

—

1 mark for consistent answer

98
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©® — | mark for showing mutually exclusive events
@ — does not include a box when using a Venn diagram

®Q

© o

Question 17

Total: 1 mark

Training Exemplar 1
Mark(s): 0/1

— no criteria met

Training Exemplar 2
Mark(s): 1/1

Question 18

Total: 2 marks

Training Exemplar 1
Mark(s): 1.5/2

— | mark for answer in (a)

— 0.5 mark for consistent probability in (b)

Training Exemplar 2
Mark(s): 1/2

— | mark for answer in (a)

Question 19

Total: 3 marks

Training Exemplar 1
Mark(s): 1/3

— 1 mark for consistent product in (b)

Training Exemplar 2
Mark(s): 2/3
— 0.5 mark for ;C, in (b)

— 0.5 mark for ,C, in (b)
— 1 mark for consistent product in (b)
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Question 20

Total: 2 marks

Training Exemplar 1
Mark(s): 1.5/2

— 0.5 mark for 3!
— 0.5 mark for 2!
— 0.5 mark for consistent quotient

Training Exemplar 2
Mark(s): 0/2

— no criteria met

Question 21

Total: 3 marks

Training Exemplar 1
Mark(s): 2.5/3

— 1 mark for appropriate graphic organizer in (a)
— 0.5 mark for P(no blizzard, schools closed) in (b)
— 1 mark for consistent sum in (b)

Training Exemplar 2

Mark(s): 1.5/3

— 1 mark for appropriate graphic organizer in (a)
— 0.5 mark for P(no blizzard, schools closed) in (b)

Question 22

Total: 3 marks

Training Exemplar 1
Mark(s): 3/3

— 1 mark for answer in (a)

— 0.5 mark for 2! or 2P> in (b)

— 0.5 mark for 11! or 11P11 in (b)

— 1 mark for consistent product in (b)

Training Exemplar 2

Mark(s): 2/3

— | mark for answer in (a)
— 1 mark for consistent product in (b)
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Question 24 Total: 3 marks

Training Exemplar 1
Mark(s): 3/3

1 mark for volume of soccer ball

1 mark for unit conversion

1 mark for consistent number of pumps
uses incorrect units of measure

rounds incorrectly

rounds too soon

VL

@e®oo e

Training Exemplar 2
Mark(s): 2/3

— 1 mark for volume of soccer ball
— 1 mark for consistent number of pumps

®Q

Question 25 Total: 3 marks

Training Exemplar 1
Mark(s): 1.5/3

— 0.5 mark for cost of poles in (b)

— 0.5 mark for consistent total cost before taxes in (b)

— 0.5 mark for consistent total cost after taxes in (b)

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

Q0o

Training Exemplar 2
Mark(s): 2/3

0.5 mark for consistent surface area of tent with extra fabric in (a)
0.5 mark for cost of poles in (b)

0.5 mark for consistent cost of fabric in (b)

0.5 mark for consistent total cost before taxes in (b)

0.5 mark for consistent total cost after taxes in (b)

N
N
N
N
N
— 0.5 mark deduction for arithmetic error in (b)

6o00O®0®
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Question 28 Total: 5 marks

Training Exemplar 1
Mark(s): 4/5

— 1 mark for placing 10 students in all three science courses in (a)

— 1 mark for consistent number of students in no science courses in (a)

— 1 mark for consistent number of students in only one science course in (b)
— 1 mark for appropriate explanation in (c)

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

000

o®e

00

Training Exemplar 2
Mark(s): 4/5

— 1 mark for placing 10 students in all three science courses in (a)

— 1 mark for consistent number of students in only one science course in (a)
— 1 mark for consistent number of students in only one science course in (b)
— 1 mark for appropriate explanation in (c)

Question 29 Total: 1 mark

Training Exemplar 1
Mark(s): 1/1

— 1 mark for counterexample

Question 31 Total: 3 marks

Training Exemplar 1
Mark(s): 1.5/3

— 0.5 mark for including “if” and “then” in (a)
— 0.5 mark for conditional statement in (a)
— 0.5 mark for consistent converse statement in (b)

Training Exemplar 2
Mark(s): 1.5/3

— 0.5 mark for including “if” and “then” in (a)
— 0.5 mark for conditional statement in (a)
— 0.5 mark for including “if” and “then” in (b)
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