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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 2 Total: 3 marks

A pilot determined a function that shows the relation between height and atmospheric pressure:

H =45.786 — 6.902 In p

where H represents the height of the plane above the ground (in km)
and p represents the atmospheric pressure (in mm of mercury).

a) Determine the atmospheric pressure at ground level in mm of mercury.

(1 mark)
¢
77.5Tmm d_pnere?

b) A plane is flying at a height of 11 km and the air pressure inside is 561 mm of mercury.
Determine the difference between the air pressure inside the plane and the atmospheric
pressure outside the plane in mm of mercury. Show your work.

(2 marks)
1 >N "
-74.24

—— of
53‘ogg‘ 15‘0«\ & (“e“'

(299,999

piacer®

1 mark:
® — 1 mark for consistent answer in (b)

2 Applied Mathematics: Exemplars (January 2024)



Marking Exemplar 2

Question 2 Total: 3 marks

A pilot determined a function that shows the relation between height and atmospheric pressure:

H =45.786 — 6.902 ln/ﬁ

L‘

where H represents the height of the plane above the ground (in km)
and p represents the atmospheric pressure (in mm of mercury).

a) Determine the atmospheric pressure at ground level in mm of mercury.
(1 mark)

when ‘170 (0= 60 mm ot mercurUD
i —J

H:L(
The cdmospheric

Peswe o qrouns
\evel = F60 mm of merary

T

DesnoS

b) A plane is flying at a height of 11 km and the air pressure inside is 561 mm of mercury.
Determine the difference between the air pressure inside the plane and the atmospheric
pressure outside the plane in mm of mercury. Show your work.

(2 marks)
Lonen ‘he plate ' at heiqm t{zHYm,

Lemds & MB mm of thrw@

Ahe PIESSULE

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

— does not express the answer to the

appropriate number of decimal places in (a)
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Training Exemplar 1

Question 2 Total: 3 marks

A pilot determined a function that shows the relation between height and atmospheric pressure:

H =45.786 —6.902 In p

where H represents the height of the plane above the ground (in km)
and p represents the atmospheric pressure (in mm of mercury).

a) Determine the atmospheric pressure at ground level in mm of mercury.
(1 mark)
_7 60 BN mom o mercury

b) A plane is flying at a height of 11 km and the air pressure inside is 561 mm of mercury.
Determine the difference between the air pressure inside the plane and the atmospheric
pressure outside the plane in mm of mercury. Show your work.

(2 marks)
T wed Desmos Softwore

-
I

\J_SL..}'L{b%(V\M oQ ("\C((U’y
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Training Exemplar 2

Question 2 Total: 3 marks

A pilot determined a function that shows the relation between height and atmospheric pressure:

H =45.786 —6.902 In p

where H represents the height of the plane above the ground (in km)
and P Tepresents the atmospheric pressure (in mm of mercury).

a) Determine the atmospheric pressure at ground level in mm of mercury.
(1 mark)

b) A plane is flying at a height of 11 km and the air pressure inside is 561 mm of mercury.
Determine the difference between the air pressure inside the plane and the atmospheric
pressure outside the plane in mm of mercury. Show your work.

(2 marks)

1 Vs o »Brd] B [sivked r Teied

159. 47
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Marking Exemplar 1

Question 3 Total: 4 marks

For a math project, a student visits an amusement park. While riding
the roller coaster, they use their smartphone to record their height
above the ground as a function of time for a portion of the ride.

They collect the following data:

* | Time (s) 1 3 15 20 25 30
Yy [ Height (m) 10 25 28 20 13 20

a) Determine the cubic regression equation that models this data.

(1 mark)
Y= 0.0[x%- 0.60x* + %.07x + 3.4

b) Determine the y-intercept using your equation in (a).

(1 mark)
§? 3.91

c) Explain what the y-intercept represents in this situation.

1 mark

( ! 0] 291 (s the constont devm ot dhe
Znd 5
CO\ECZO equotion Cwhich is also ko as dhe g -velue
¥:=0 %:%.Ql

d) Using your equation in (a), determine the maximum height of the roller coaster in the first

20 seconds.
(1 mark) ZV\O\ [ca 2nd colc
u e
v -2 Y= b GZC@>¥ﬂ)TI3 %0
3 marks:

©® — 1 mark for answer in (a)

® — | mark for consistent answer in (b)
® — 1 mark for consistent answer in (d)
@ — does not identify the answer in (d)

@ — does not include the units in the final answer in (d)
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Marking Exemplar 2

Question 3 Total: 4 marks

For a math project, a student visits an amusement park. While riding
the roller coaster, they use their smartphone to record their height
above the ground as a function of time for a portion of the ride.

They collect the following data:

Time (s) 1 3 15 20 25 30
Height (m) 10 25 28 20 13 20

a) Determine the cubic regression equation that models this data.
(1 mark)

0.0/%5 ~ 0.40x> + 2
@T? 075 + 3.9/

b) Determine the y-intercept using your equation in (a).

(1 mark)
)= 3.9/

c) Explain what the y-intercept represents in this situation.
(1 mark)

TAc AC/JtA)Z h /\"4) of )‘Ac /O//e/ coeester,

d) Using your equation in (a), determine the maximum height of the roller coaster in the first
20 seconds.

(1 mark) >/: /gggm

2 marks:
©® — [ mark for answer in (a)
® — 1 mark for consistent answer in (b)

9% 6 1 .9

@ — does not include one of the following in the equation: “y =”, “sin”,
“In”, or “x”, or writes parameters separately from the equation in (a)
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Training Exemplar 1

Question 3 Total: 4 marks

For a math project, a student visits an amusement park. While riding
the roller coaster, they use their smartphone to record their height
above the ground as a function of time for a portion of the ride.

They collect the following data:

Time (s) 1 3 15 20 25 30
Height (m) 10 25 28 20 13 20

a) Determine the cubic regression equation that models this data.
(1 mark)
\3—, “0.0% xt+ 1.0Bx ¥ \543

b) Determine the y-intercept using your equation in (a).

(1 mark)
\H .43 m

c) Explain what the y-intercept represents in this situation.

(1 mark) M\% " r 42"

d) Using your equation in (a), determine the maximum height of the roller coaster in the first

20 seconds.
A8

(1 mark)
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Training Exemplar 2

Question 3 Total: 4 marks

For a math project, a student visits an amusement park. While riding
the roller coaster, they use their smartphone to record their height
above the ground as a function of time for a portion of the ride.

They collect the following data:

Time (s) 1 3 15 20 25 30
Height (m) 10 25 28 20 13 20

a) Determine the cubic regression equation that models this data.
(1 mark)

Y= 0.01x%- 0.60x* + 8.01% + 3.9

b) Determine the y-intercept using your equation in (a).
(1 mark)

591 = yIntercept

c) Explain what the y-intercept represents in this situation.
(1 mark)

starting point of the function

d) Using your equation in (a), determine the maximum height of the roller coaster in the first
20 seconds.

(1 mark)

%= 20 [9718.362 1 13.30)

(an((wCEFVQKW x=20

N=[].802
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Marking Exemplar 1

Question 4 Total: 3 marks

Hummingbirds beat their wings with a period of approximately 0.006 seconds. A transmitter is
placed at the tip of a hummingbird’s wing to measure the height above the ground.

a) Select the sinusoidal function that could model the relationship _
between the height, / (in feet) and the time, ¢ (in seconds).

T n=o0.15sin(1) +6
B) & =0.15sin(10¢) + 6
C) & =0.15sin(100¢) + 6
D) & =0.15sin(1000¢) + 6

b) Using your chosen function in (a), determine the height of the wing at the 17th second.

(1 mark)
= 0dS sie (1) *

fronl ®

c) Determine the range of the function you chose in (a).

(1 mark)
(0,%)

0.5 mark:
® — 1 mark for consistent answer in (b)
@ — 0.5 mark deduction for procedural error in (b)
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Marking Exemplar 2

Question 4 Total: 3 marks

Hummingbirds beat their wings with a period of approximately 0.006 seconds. A transmitter is
placed at the tip of a hummingbird’s wing to measure the height above the ground.

a) Select the sinusoidal function that could model the relationship _
between the height, /4 (in feet) and the time, ¢ (in seconds).

(1 mark)

h = 0.15sin(z) + 6

B) h=0.15sin(10¢) + 6
C) h=0.15sin(100r) + 6

D) h=0.15sin(1000¢) + 6

b) Using your chosen function in (a), determine the height of the wing at the 17th second.

(1 mark) COLR al . -

SeCOn A

c) Determine the range of the function you chose in (a).

(1 mark)
(6.95, 615)

1.5 marks:
® — | mark for consistent answer in (b)
® — 0.5 mark for upper and lower bounds of the range in (c)

Applied Mathematics: Exemplars (January 2024) 11



Training Exemplar 1

Question 4 Total: 3 marks

Hummingbirds beat their wings with a period of approximately 0.006 seconds. A transmitter is
placed at the tip of a hummingbird’s wing to measure the height above the ground.

a) Select the sinusoidal function that could model the relationship _
between the height, / (in feet) and the time, ¢ (in seconds).

(1 mark)
A) h=0.15sin(r) + 6

B) h=0.15sin(10¢) + 6

@ h = 0.15sin(100¢) + 6

D) h=0.15sin(1000¢) + 6

b) Using your chosen function in (a), determine the height of the wing at the 17th second.

(1 mark) )\ %Lﬁ fa(@ 4 \/@1&

X =]
[9);\@%* = Sdle -

c) Determine the range of the function you chose in (a).

(1 mark)
09 j %5}
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Marking Exemplar 1

Question 5 Total: 6 marks

When Jennika was 22 years old, she received $7500.00 from her grandmother. She invested the
money and the following data was collected throughout the term (rounded to the nearest dollar).

Time (years) 0 1

3

5

10

15

Account Value ($)

7500

7827

8523

9281

11486

14 215

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

4

(==Y
o~ 3 S
§ § 8§

Lon
-
8

Accovat Volve (4)
i

‘rs
—
v
S

°© 9 Y ¢ § W0 X g & 198 20 X 27

TimMe (years)

b) Determine the exponential equation that best models the data in this situation.
(1 mark)

= 9433+ 304.99x+ 75)1-08
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Marking Exemplar 1 (continued)

c) Determine the rate of return of Jennika’s investment when she is 36 years old.
Show your work.

(2 marks)
35 A= /4

(1v33629.93)

$7

3@ f7500¥
—— >4 Pote o€ — ‘$7{00

4 retuin

jo?

o — 91.73 9%

5 marks:

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

® — | mark for using an appropriate domain and range (i.c., window
settings/grid range) for the context of the question in (a)

® — | mark for plotting the data in (a)

® — 0.5 mark for number of years in (c)

® — 0.5 mark for consistent value of investment in (c)

® — 1 mark for consistent rate of return in (¢)

Applied Mathematics: Exemplars (January 2024) 15



Marking Exemplar 2

Question 5 Total: 6 marks

When Jennika was 22 years old, she received $7500.00 from her grandmother. She invested the
money and the following data was collected throughout the term (rounded to the nearest dollar).

Time (years) 0 1 3 5 10 15
Account Value ($) 7500 7827 8523 9281 11486 | 14215

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

{ 4 000

1 8000

1700

1600~

15000

14 000
ACLOUNT .0 ]

VALLE () ]

12000

noso

10000
q 000~ /

700

& o0

3000

2300

1000

1000

' 3 s L a n 13 'S

TIMe (Years)
b) Determine the exponential equation that best models the data in this situation.

(1 mark)
y=ab*

Ny v ab™’

y= 1439.92(1.04)" |
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Marking Exemplar 2 (continued)

c) Determine the rate of return of Jennika’s investment when she is 36 years old.
Show your work.

(2 marks)
Rate of Return (L) = Currend Value — Previous Value

® j00
Previovs VQIue

fla"'e o“ RC“'UYV\ ('/,): 14215 - 1500
“1%00

“ {00

lﬂn'l-e D‘F Ke+un, ('/,) = 29 '55.r'j

4 marks:
©® — [ mark for communicating the context of the
graph with appropriate title and/or labels in (a)
® — | mark for plotting the data in (a)
® — 1 mark for equation in (b)
® — | mark for consistent rate of return in (c)

Applied Mathematics: Exemplars (January 2024)

17



Training Exemplar 1

Question 5

Total: 6 marks

When Jennika was 22 years old, she received $7500.00 from her grandmother. She invested the
money and the following data was collected throughout the term (rounded to the nearest dollar).

N\

(1 mark)

Time (years) 0 1 3 5 10 15
Account Value ($) 7500 7827 8523 9281 11486 | 14215
a) Create a clearly labelled graph by plotting the given data. Iir_\aw the CLE_\Ie of best fit.
(3 marks) account Nalwe as a funtnRoN oF me
L S
\)\(\k //
OJJU) 5 pd
N\ >
>

493

v

me (Seclrs)

b) Determine the exponential equation that best models the data in this situation.

y=71499 997 -\ o

18
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Training Exemplar 1 (continued)

c) Determine the rate of return of Jennika’s investment when she is 36 years old.
Show your work.

(2 marks)

Applied Mathematics: Exemplars (January 2024)
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Training Exemplar 2

Question 5 Total: 6 marks

When Jennika was 22 years old, she received $7500.00 from her grandmother. She invested the
money and the following data was collected throughout the term (rounded to the nearest dollar).

Time (years) 0 1 3 5 10 15
Account Value ($) 7500 7827 8523 9281 11486 | 14215

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

{So
1dso0

i3s
13000

{2, 500 /
12000 /

~ 1159 /'

§@\|mn
S Fos
\\v' {0 000, 7’
Q%00 J 7
o0

500 ”
4000
1509

v

VAIUS 6T % Ao WM NS\l g

Yine (\{@5\

b) Determine the exponential equation that best models the data in this situation.
(1 mark)

V< lQan.qans (L onsy’
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Training Exemplar 2 (continued)

c) Determine the rate of return of Jennika’s investment when she is 36 years old.
Show your work.

(2 marks)
€y Saezos
R 21500 - 136 13.65 — 1sGo <100
- 1500

C = 8\.5\"-
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Marking Exemplar 1

Question 6 Total: 5 marks

Georgio has two options when investing $15 000.00.

Option 1: He can invest the money at an interest rate of 6.50%, compounded monthly for
5 years.

Option 2: He can invest the money in an account that earns simple interest for 5 years.

a) Determine the value of the investment if he chooses Option 1. Show your work.

(2 marks) N S X\
I .S
Py —15000

mT(?..) ao -'q 2-3~ G

£30 4. QA6

b) Georgio wants to earn the same amount of interest as he did in (a). Determine the simple
interest rate, as a percent, that he would need if he chooses Option 2. Show your work.

(2 marks)
T 02202 X
= ® ¥ ={s000()

c) Explain why the simple interest rate in (b) is higher than 6.50%.

T Becamse B 1S €AMMY et
Whan o W0 G ot

3 marks:
©® — [ mark for appropriate work in (a)
® — 1 mark for consistent value of investment in (a)
® — 1 mark for consistent simple interest rate in (b)
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Marking Exemplar 2

Question 6 Total: 5 marks

Georgio has two options when investing|$15 000.00|

Option 1: He can invest the money at an interest rate of6.50%, compounded monthly for

5 yeary

Option 2: He can invest the money in an account that earns|simple interest|for|5 years|.

a) Determine the Valuﬁ) of 'thgjnviz%ment if he chooses Option 1. Show your work.

(2 marks) _
1. ©b-50
% ‘-15 oeo

¥.0

P/y el
c/y 1
b) Georgio wants to earn the same amount of interest as he did in (a). Determine t e
rate,‘as a that he would need if he chooses Option 2. Show your work.

2 marks)“,',l Ly 2?3 6 8
—\5 000

+18248.58
512y =

L L x I, ah 3 = 7 =1A8V% sieyde infecest
15000 rare
c) Explain why the simple interest rate in (b) is highe?ﬁlan 6.50%. —
(1 mar) Decouse Fo earn +he same amoun’ of Money
in both coses +he sim ple inTerest voe must
be highet, 4he compounded inYerest grows with

each paymch'\‘.Tht Sim ple inferest rodre S'\'qys
+he some.

= is\\q?—'.‘b\,rnon-\—k.

3.5 marks:
® — 1 mark for consistent value of investment in (a)
® — | mark for consistent amount of interest in (b)
® — 1 mark for consistent simple interest rate in (b)
® — 1 mark for appropriate explanation in (c)
® - 0.5 mark deduction for lack of clarity in (c)
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Training Exemplar 1

Question 6 Total: 5 marks

Georgio has two options when investing $15 000.00.
515 000.00.

Option 1:  He can invest the money at an interest rate of 6.50%, compounded monthly for
5 years. a

a) Determine the value of the investment if he chooses Option 1. Show your work.

(2 marks) nk A
r v =

P-isao A=P (\ t= °r

r:@.S'/."'°-°6S

hz |2

€- 5

b) Georgio wants to earn the same amount of interest as he did in (a). Determine the simple
interest rate, as a percent, that he would need if he chooses Option 2. Show your work.

I/ =r r- o742.2
pL -

o0 1757
I=-A-P

2074226 l50001)57‘/2.z£,} s'wvffa \y\kvbs'} rate = 7656

(2 marks)

c) Explain why the simple interest rate in (b) is higher than 6.50%.

(1 mark) beCause the anount by which the
WVRSTMmenY" (ncireqses S a/WO\gs Compounded
based on the inifial WesStmeY anount so
i you want fo get the same anount rhav
50“ Wou/d 961’ Wlﬂf\ the (ompoumd interest
50(,“/ interest rate must be "l h."}{/& l’\igh(r.
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Training Exemplar 2

Question 6 Total: 5 marks

Georgio has two options when investing $15 000.00.

Option 1: He can invest the money at an interest rate of 6.50%, compounded monthly for
5 years.

Option 2: He can invest the money in an account that earns simple interest for 5 years.

a) Determine the value of the investment if he chooses Option 1. Show your work.

(2 marks)

_ &
Dv)r $):’>c>oc e would hove made
pmr =7 O

SR - N
& =[f20743.a0)

roede ‘/o = ,5
()U\od 5= LO mom/h\y

L came +o +hs ans

Compeunding = monthiy USIN3  Feahnelogy.

b) Georgio wants to earn the same amount of interest as he did in (a). Determine the simple
interest rate, as a percent, that he would need if he chooses Option 2. Show your work.

(2 marks)

I = P-r'T
T = 15000 - 5

c) Explain why the simple interest rate in (b) is higher than 6.50%.
(1 mark)

T+ is hgrer becouse

Applied Mathematics: Exemplars (January 2024) 25



Marking Exemplar 1

Question 7 Total: 5 marks

Luke and Autumn want to buy a house. The bank offers them a mortgage with the following
terms:

e an interest rate of 2.85%, compounded semi-annually
e an amortization period of 20 years

a) Luke and Autumn want to make
e adown payment of $18 000.00
e monthly payments of $1450.00

Given the terms above, determine the maximum house price they can afford.
Show your work.

(2.5 marks)

N= A0
Th- 295
¢V - 19000
gMT= -1us0
pu=2

P\ =1
Y= R

b) Luke and Autumn find a house they want to buy that is valued at $343 000.00. The bank
offers the same mortgage terms. They have $18 000.00 saved for a down payment.
Determine the monthly mortgage payment.

(1 mark)

Nz o —
o Z?fgwo PMTJ]“? P43
AVESE

eM* 2

2V O

Y =\~
Y=
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Marking Exemplar 1 (continued)

c) The house in (b) is in a neighbourhood where

e the average monthly property taxes are $280.00
e the monthly heating costs are $345.00

Luke and Autumn have an annual gross income of $83 000.00. Based on their gross debt
service ratio (GDSR), would the bank lend them money? Explain.

(1.5 marks)
(FF5. 493 200 +34S

82 00O

- 2895

(0 =

y(OCD

3.5 marks:
® — | mark for consistent mortgage value in (a)

® — | mark for consistent answer in (b)
® — 0.5 mark for consistent GDSR in (¢)
® — 0.5 mark for appropriate explanation in (c)

® — (.5 mark for consistent maximum house price in (a)

Applied Mathematics: Exemplars (January 2024)
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Marking Exemplar 2

Question 7 Total: 5 marks

Luke and Autumn want to buy a house. The bank offers them a mortgage with the following
terms:

e an interest rate of 2.85%, compounded semi-annually
e an amortization period of 20 years

a) Luke and Autumn want to make

e adown payment of $18 000.00
e monthly payments of $1450.00

Given the terms above, determine the maximum house price they can afford.
Show your work.

(2.5 marks)
N = z4e
T - 1.8%7
w py = 26541381
pm‘\'*:,-ll-l 50
vV - O
PryY -\

cly=

b) Luke and Autumn find a house they want to buy that is valued at $343 000.00. The bank
offers the same mortgage terms. They have $18 000.00 saved for a down payment.
Determine the monthly mortgage payment.

(1 mark)
N :'LqQ
T - 135
;V - ¥500°
e O s‘-"'{‘qz
~ -0

PI"]: %
/Y-
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Marking Exemplar 2 (continued)

c) The house in (b) is in a neighbourhood where

e the average monthly property taxes are $280.00
e the monthly heating costs are $345.00

Luke and Autumn have an annual gross income of $83 000.00. Based on their gross debt
service ratio (GDSR), would the bank lend them money? Explain.

(1.5 marks)
k 15,43 32804 3'-:}\

balvb.bb

X100 - ’:5“\10'/.

i gh
NO ‘oeconriR Pace GDSE 'S o '

4 marks:
©® — 1 mark for appropriate work in (a)

® — 1 mark for consistent answer in (b)
® — 0.5 mark for substitution in (¢)
® — 0.5 mark for consistent GDSR in (¢)

— rounds incorrectly in (c)

® — | mark for consistent mortgage value in (a)

Applied Mathematics: Exemplars (January 2024)
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Training Exemplar 1

Question 7 Total: 5 marks

Luke and Autumn want to buy a house. The bank offers them a mortgage with the following
terms:

e an interest rate of 2.85%, compounded semi-annually
e an amortization period of 20 years

a) Luke and Autumn want to make

e adown payment of $18 000.00
e monthly payments of $1450.00

Given the terms above, determine the maximum house price they can afford.
Show your work.

(2.5 marks)

Py Hg o0
Pm‘r-—.—:l'-{&o
£v $¥59 1659

TAre =2.8S °h
PecindS = eHo w*of\’(‘\\y CD—)O—?)

Oompc\.,,a.na Sem'( QﬂhM‘Ly

b) Luke and Autumn find a house they want to buy that is valued at $343 000.00. The bank
offers the same mortgage terms. They have $18 000.00 saved for a down payment.
Determine the monthly mortgage payment.

(1 mark)

$1 7759
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Training Exemplar 1 (continued)

c) The house in (b) is in a neighbourhood where

e the average monthly property taxes are $280.00
e the monthly heating costs are $345.00

Luke and Autumn have an annual gross income of $83 000.00. Based on their gross debt
service ratio (GDSR), would the bank lend them money? Explain.

(1.5 marks)

19754 28+ 395 100 =347 %
- 6%16:66

- ""L.e/ bank oald r:‘\' lend &Q.W\ W"ONLy ée(ﬁl-.ﬂa
rie GHSR 75 owe( 329,
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Marking Exemplar 1

Question 8 Total: 6 marks

It is Joelyn’s 18th birthday and she is planning for retirement.

e Her grandparents gave her $10 000.00.
e She will retire when her investment reaches $500 000.00.

Option 1: She invests $10 000.00 initially and will make regular monthly deposits at 5%
interest, compounded monthly.

Option 2: She invests $1500.00 initially and makes regular monthly deposits of $200.00.
She receives a 5% interest rate, compounded monthly.

a) If she selects Option 1, determine how much she will have to invest monthly to retire at
age 60. Show your work.
(2 marks)
0-\g - 9L
N AT <\
\ 37. FUG UYT Montn
PV-\0 000

£V 560 000

VYR
CUhL

b) If she selects Option 2, determine how old she will be when she retires. Show your work.
(3 marks)

3y SU3LI00 503,27 manths 112

STR
V\\) \S 00 :'\-\q\‘-\(—\ v\ Y

g‘\()\‘sgf% 90 =@ .44 yeass o\d
™1
CU\L
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Marking Exemplar 1 (continued)

c) Explain which option you would recommend.
(1 mark)
Geton \ , olc WS \ess YO invesy

nontly  AND sne W Cen(e Sooner

4.5 marks:
©® — 1 mark for appropriate work in (a)
® — | mark for consistent answer in (a)
® — 1 mark for consistent number of payments in (b)
©® — 0.5 mark for consistent number of years in (b)
® — 0.5 mark for consistent age in (b)
® — | mark for appropriate explanation in (c)
@ — 0.5 mark deduction for procedural error in (a)
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Marking Exemplar 2

Question 8 Total: 6 marks

It is Joelyn’s 18th birthday and she is planning for retirement.

e Her grandparents gave her $10 000.00.
e She will retire when her investment reaches $500 000.00.

Option 1: She invests $10 000.00 initially and will make regular monthly deposits at 5%
interest, compounded monthly.

Option 2: She invests $1500.00 initially and makes regular monthly deposits of $200.00.
She receives a 5% interest rate, compounded monthly.

a) If she selects Option 1, determine how much she will have to invest monthly to retire at

. age 60. Show your work. j | 7\7
(2 marks) M- 170 J("% \é / }

1 g

b) If she selects Option 2, determine how old she will be when she retires. Show your work.

(3 marks) /= 5 77 27
69 \7 ﬂ”f)/[[j l//; 5 ;
_ 9\0 pv = {9
—_ T yga/f Pmr;_z()c\
V’/gocxn Cc

P ?)
9/9- |
(77,\1
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Marking Exemplar 2 (continued)

c) Explain which option you would recommend.
(1 mark)

[‘ (/o«/// i Coc
opfie (4) so T co
//Ve //‘Le vt 5&

2 / /[0 ¢ rvese on/
/ Coy /K//Z

3 marks:
® — | mark for consistent answer in (a)
® — | mark for consistent number of payments in (b)
© — 0.5 mark for consistent number of years in (b)
® — | mark for appropriate explanation in (c)
® - 0.5 mark deduction for lack of clarity in (c)

— does not express the answer to the appropriate number of decimal places in (b)
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Training Exemplar 1

Question 8 Total: 6 marks

It is Joelyn’s 18th birthday and she is planning for retirement.

e Her grandparents gave her $10 000.00.
e She will retire when her investment reaches $500 000.00.

Option 1: She invests $10 000.00 initially and will make regular monthly deposits at 5%
interest, compounded monthly.

Option 2: She invests $1500.00 initially and makes regular monthly deposits of $200.00.
She receives a 5% interest rate, compounded monthly.

a) If she selects Option 1, determine how much she will have to invest monthly to retire at
age 60. Show your work.

(2 marks) v\-) :(,(003(\9») = 730

=95.00
D%-,-?ooco.oo $1 104 122.3%

- 900.00
Riesret ey
P =%
L=t
7Y

b) If she selects Option 2, determine how old she will be when she retires. Show your work.

(3 marks)‘v‘('\' = 518 23%a4 (I“\l‘
ge

> 500 a4
Dl =-600.00 5 7%‘3%% — = 4g.\

PMT =200 .00 | O ~
F\ = 500 000.00 ~ Y% WS

Pl =13
A L § + l%{(g(o,oo S 0\

-
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Training Exemplar 1 (continued)

c) Explain which option you would recommend.
(1 mark)

T W LIdYE commend ot She
Ot ophon ¥3 bR s &
lessor L hdsal tnvestmunt ekl
NS \/\\4\/\ b |

Sl S8 bty spond pronsy befe
cohvomont, 0ed il o Wiy Suedu P
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Training Exemplar 2

Question 8 Total: 6 marks

It is Joelyn’s 18th birthday and she is planning for retirement.

e Her grandparents gave her $10 000.00.
e She will retire when her investment reaches $500 000.00.

Option 1: She invests $10 000.00 initially and will make regular monthly deposits at 5%
interest, compounded monthly.

Option 2: She invests $1500.00 initially and makes regular monthly deposits of $200.00.
She receives a 5% interest rate, compounded monthly.

a) If she selects Option 1, determine how much she will have to invest monthly to retire at
age 60. Show your work.

(2 marks)
N Ho4

I s
PV _\s500
em7 O
fv S00 000
LT
c/ KW\
b) If she selects Option 2, determine how old she will be when she retires. Show your work.

(3 marks)

=MNal

N 523

1 57,

;;/r";oo <\e wi\\ be
} = X00

Fv 500 000

Py

cly 12

61 \Aeo.() q \b

38 Applied Mathematics: Exemplars (January 2024)



Training Exemplar 2 (continued)

c) Explain which option you would recommend.
(1 mark)

S Q..COnb o
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Marking Exemplar 1

Question 9 Total: 1 mark

Describe a situation with two events where the probability of the second event is dependent on
the first event.

Fmna dedl 0F <3 cards ) ho o gran ¥ prbability of
prary & Jogn o (lubs 15 dependmt on e Livgt pih .

0.5 mark:
©® — [ mark for answer
® - 0.5 mark deduction for lack of clarity
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Marking Exemplar 2

Question 9 Total: 1 mark

Describe a situation with two events where the probability of the second event is dependent on
the first event.

The resulbs of 4 buaseba(( poume
Haot 0(1.{26/\9( o retN

1 mark:
® — | mark for answer
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Training Exemplar 1

Question 9 Total: 1 mark

Describe a situation with two events where the probability of the second event is dependent on
the first event.

fvny Vv T YA spadk
NS T ik a kinc}

¥ oeunt L Jeptds on the first because T could

?‘Lk a kmc} of 5901%
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Training Exemplar 2

Question 9 Total: 1 mark

Describe a situation with two events where the probability of the second event is dependent on
the first event.

|- The ydoabiliby of #he Lweather [colof/lzoj()
and Then the /Dro/aa/oi//%y Hhat a car $tarts

oL = The pdoadlity Hat @ coson drinks coffee
afler 1l pm, and Fhen The /)médé/’///{’y that

ﬁzey SleeQ m@%r/h%m n—;iofvnglz{’.
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Marking Exemplar 1

Question 10 Total: 1 mark

There were 12 students at a camp. Over the course of the weekend

e 4 students went swimming
¢ O students went biking

Is participation in these events over the course of the weekend mutually exclusive?

Justify your answer.

0 marks:
— no criteria met
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Marking Exemplar 2

Question 10 Total: 1 mark

There were 12 students at a camp. Over the course of the weekend

e 4 students went swimming
¢ O students went biking

Is participation in these events over the course of the weekend mutually exclusive?
Justify your answer.

W | RETERINM W0 e ey e

«\\x\\\\g VONENR DRUOMR W
QRUT &Y AR N0 W\RN N

0 marks:
— no criteria met
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Training Exemplar 1

Question 10

Total: 1 mark

There were 12 students at a camp. Over the course of the weekend

e 4 students went swimming
¢ O students went biking

Is participation in these events over the course of the weekend mutually exclusive?

Justify your answer.

)

v

46
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Marking Exemplar 1

Question 11 Total: 2 marks

A food inspector has 5 cafeterias and 4 restaurants to inspect.

Determine how many ways he can choose 3 places to inspect today if he must go to at least one
restaurant. Show your work.

CaSes:

Qe Vv 5CL{

a2 ¥ 5Cq - MC‘2.~ "o

Zc%r: 502- y Ca ~

R A
(75

. 4C, =20
= 0

1.5 marks:
® — 0.5 mark for ;C, x ,C,

® — 0.5 mark for ;C, x ,C;
® — 0.5 mark for consistent sum
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Marking Exemplar 2

Question 11 Total: 2 marks

A food inspector ha(S cafeteria?and@ restaurantsyto inspect.

Determine how many ways he can choos@laces to inspect today if he must go to at least one
restaurant. Show your work.

ok \eask
t) C\C3 = 8\“
1) qCq =30 139 WOYS ™
3) C\C\ = 0\ Can Cnbise

0.5 mark:
® — 0.5 mark for consistent sum
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Training Exemplar 1

Question 11 Total: 2 marks

A food inspector has 5 cafeterias and 4 restaurants to inspect.

Determine how many ways he can choose 3 places to inspect today if he must go to at least one
restaurant. Show your work.

: 4
) Eg—_ .“j—ud“ L(\l a\%\ces 1O

Wl P\CV-
Lom -
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Training Exemplar 2

Question 11 Total: 2 marks
A fotad

A food inspector has 5 cafeterias and 4 restaurants to inspect.

Determine how many ways he can choose 3 places to inspect today if he must go to at least one
restaurant. Show your work.

5Coa -4 Gy | o = Y1637
A Cx
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Marking Exemplar 1

Question 12 Total: 2 marks

Serena has a collection of 17 superhero books. Superman defeats Batman in 11 of these books.

a) If Serena randomly chooses a book from these 17 books, determine the odds in favour of
choosing a book in which Superman defeats Batman.

(1 mark)

”/1,’ — (| batmom oud of |7 su(ﬁu’/*”o bodks
Odds_of chaosny a Olelbats Latman book
ey 0

1
©

b) Serena buys 4 more books to add to her collection. Among these 4 books, Superman defeats
Batman in 3 of them. Determine the odds against randomly choosing a book from her
collection in which Superman defeats Batman.

o\ pooks
1= %U\Qavw’“ dakesds loodman

a2 Ty

(1 mark)

1.5 marks:
©® — | mark for answer in (a)
® — | mark for answer in (b)
® — 0.5 mark deduction for arithmetic error in (a)
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Marking Exemplar 2

Question 12 Total: 2 marks

T\ \

Serena has a collection of 17 superhero books. Superman defeats Batman in 11 of these books.

a) If Serena randomly chooses a book from these 17 books, determine the odds in favour of
choosing a book in which Superman defeats Batman.

(1 mark)
PCA) : PCA ’)
I

‘

R

b) Serena buys 4 more books to add to her collection. Among these 4 books, Superman defeats
Batman in 3 of them. Determine the odds against randomly choosing a book from her
collection in which Superman defeats Batman.

(1 mark)

pLA”) = PCAD
o Y

L]
p——

2 2|

2 marks:
©® — [ mark for answer in (a)
® — 1 mark for answer in (b)
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Training Exemplar 1

Question 12 Total: 2 marks

Serena has a collection of 17 superhero books. Superman defeats Batman in 11 of these books.

a) If Serena randomly chooses a book from these 17 books, determine the odds in favour of
choosing a book in which Superman defeats Batman.

/e

(1 mark)

b) Serena buys 4 more books to add to her collection. Among these 4 books, Superman defeats
Batman in 3 of them. Determine the odds against randomly choosing a book from her
collection in which Superman defeats Batman.

1)y

(1 mark)
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Training Exemplar 2

Question 12 Total: 2 marks

Serena has a collection of 17 superhero books. Superman defeats Batman in 11 of these books.
a) If Serena randomly chooses a book from these 17 books, determine the odds in favour of
choosing a book in which Superman defeats Batman.

(1 mark)

\\

\,+ = (U3 1% chonees

b) Serena buys 4 more books to add to her collection. Among these 4 books, Superman defeats
Batman in 3 of them. Determine the odds against randomly choosing a book from her
collection in which Superman defeats Batman.

(1 mark)

2 _23233%
21
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Marking Exemplar 1

Question 13 Total: 1 mark

A teacher asks her students: “How many ways can the 11 letters of the word PROBABILITY be
arranged?”

A student provides the following incorrect solution:

(!

There are | 663 200 ways.

Correct the student’s work.

0L He added & and 1o

2171 make 4 but you cannot
. R/M do ’H’IZ{’

m—————

1 mark:

|

O® — 1 mark for L
2121
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Marking Exemplar 2

Question 13

Total: 1 mark

A teacher asks her students: “How many ways can the 11 letters of the word PROBABILITY be

arranged?”

A student provides the following incorrect solution:
W1 663 200

G

—
4\ There are | 663 200 ways.

Correct the student’s work.

Y

‘Al
1L GTB

340 6900 WAy

® — | mark for

0.5 mark:

2121

@ — 0.5 mark deduction for procedural error
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Training Exemplar 1

Question 13 Total: 1 mark

A teacher asks her students: “How many ways can the 11 letters of the word PROBABILITY be
arranged?” bt

A student provides the following incorrect solution:

(!

There are | 663 200 ways.

Correct the student’s work.

Tkeve ave Sam+< ft(ea{'ir\s ’t#evs

[l

Heve i ﬁn ol jon- Z
eis eS‘v\tr\ Y _C}Cﬁqy_oo ways
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Training Exemplar 2

Question 13 Total: 1 mark

VWt aarl
A teacher asks her students: “How many ways can the 11 letters of the word PROBA]éILITY be
arranged?”

A student provides the following incorrect solution:

(!

There are | 663 200 ways.

Correct the student’s work.

- a4

IR
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Marking Exemplar 1

Question 14 Total: 3 marks

Arjun has 5 extra concert tickets to give away. He has 9 friends who would like to go to the
concert.

a) Determine how many ways he can choose to give away the tickets to his friends.
(1 mark)

q. S ‘EE_ z \§\7~Owa\-)3:

b) Paul is one of the 9 friends. If Arjun gives one of the tickets to Paul, determine how many
ways Arjun can choose to give away the remaining tickets to his other friends.

(1 mark)

%_1‘(0,5:\\0%0\”0’-35'

c) Determine the probability that Arjun chooses to give Paul a ticket.

(1 mark)
lbro |
\svzo 4

2 marks:
® — 1 mark for answer in (b)
® — | mark for consistent answer in (c)
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Marking Exemplar 2

Question 14 Total: 3 marks

Arjun has 5 extra concert tickets to give away. He has 9 friends who would like to go to the
concert.

a) Determine how many ways he can choose to give away the tickets to his friends.

1¢5 = (9t

b) Paul is one of the 9 friends. If Arjun gives one of the tickets to Paul, determine how many
ways Arjun can choose to give away the remaining tickets to his other friends.

ey =)0

(1 mark)

c) Determine the probability that Arjun chooses to give Paul a ticket.
(1 mark) —

[ = 0.
ﬂ/_.O [ X[00

\

2 marks:
©® — [ mark for answer in (a)
® — 1 mark for answer in (b)
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Training Exemplar 1

Question 14 Total: 3 marks

Arjun has 5 extra concert tickets to give away. He has 9 friends who would like to go to the
concert.

a) Determine how many ways he can choose to give away the tickets to his friends.
(1 mark)

W a- (26 ways

b) Paul is one of the 9 friends. If Arjun gives one of the tickets to Paul, determine how many
ways Arjun can choose to give away the remaining tickets to his other friends.

8(51 Sb woys

(1 mark)

c) Determine the probability that Arjun chooses to give Paul a ticket.
(1 mark)
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Marking Exemplar 1

Question 15 Total: 3 marks

The weather report calls for a 72% probability of snow tomorrow. If it snows, the probability that
Juan will go skiing tomorrow is 63%. If it does not snow, the probability that Juan will go skiing
tomorrow is 46%.

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

(1 mark)
> 0 L\C\)%(O - L’\67o

~,0. 266 = 21%

> O NGBS =\Blo

S, O \6\1 - \‘3070

b) Determine the probability that Juan goes skiing tomorrow. Show your work.
(2 marks)

O 9926 +0.\9\2Z = 001D = b\?o

2.5 marks:
©® — | mark for appropriate graphic organizer in (a)
® — (0.5 mark for P(snow, ski) in (b)
® — 1 mark for consistent sum in (b)
— does not express the answer to the
appropriate number of decimal places in (b)
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Marking Exemplar 2

Question 15 Total: 3 marks

The weather report calls for a 72% probability of snow tomorrow. If it snows, the probability that
Juan will go skiing tomorrow is 63%. If it does not snow, the probability that Juan will go skiing
tomorrow is 46%.

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

S
. k ™ ‘l..g’/a

Svgy| NZ SWow

\
ot \)37‘1 S, b
Sk“/\je’ NaY SKIWVG NOT Sk“hg 5“\,\/9

b) Determine the probability that Juan goes skiing tomorrow. Show your work.

(2 marks)
(6v ¢) —(3+54)

- ]

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

Question 15 Total: 3 marks

The weather report calls for a 72% probability of snow tomorrow. If it snows, the probability that
Juan will go skiing tomorrow is 63%. If it does not snow, the probability that Juan will go skiing
tomorrow is 46%.

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

SO0V *+* no %ki\(\j
NO SNOW + sv.('m3

00 SAow + NO Skim3

b) Determine the probability that Juan goes skiing tomorrow. Show your work.
(2 marks)

IMow  * sking: 007 ¥ 0L = p,ys3,
> 0. 5Q 2
No Show  + sking L 0. B8 X Oy = 0.1188

57 el Juan Wil wi
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Training Exemplar 2

Question 15 Total: 3 marks

The weather report calls for a 72% probability of snow tomorrow. If it snows, the probability that
Juan will go skiing tomorrow is 63%. If it does not snow, the probability that Juan will go skiing
tomorrow is 46%.

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

0.2804e- WO yes

o
6"/\(\0 O

b) Determine the probability that Juan goes skiing tomorrow. Show your work.

(2 marks)
G - 063= 04526
N - 0,053 x(og

O—LCQ) * QL(G ‘;C) ]Z%a - 6— %L{ O(c)
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Marking Exemplar 1

Question 16 Total: 2 marks

Using the digits 0 through 9, Haaziq needs to create a 4-digit or 5-digit code for his new bank
card. Determine the total number of codes possible if repetition is allowed. Show your work.

q_q,g‘Q\Q:gC(éé(‘(

————— r—

1.5 marks:
® — (.5 mark for number of 5-digit codes
©® — 1| mark for consistent sum
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Marking Exemplar 2

Question 16 Total: 2 marks

Using the digits\O through 9 /Haaziq needs to creatd @. dreit code for his new bank

card. Determine the-tetattfumber of codes possible if repetition is allowed. Show your work.
———

A0 6000 =000

000 + 0000 = \0\0OO wos
i

®

2 marks:
©® — (.5 mark for number of 4-digit codes
® — (.5 mark for number of 5-digit codes
® — 1 mark for consistent sum
@ — makes a transcription error (inaccurate
transferring of information)
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Training Exemplar 1

Question 16 Total: 2 marks

Using the digits 0 through 9, Haaziq needs to create a 4-digit or 5-digit code for his new bank
card. Determine the total number of codes possible if repetition is allowed. Show your work.

DX 10K 10X 10 = 10000 (U digits)
(0¥ L0 X LOX OO = (0060 (S dfgi#s
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Training Exemplar 2

Question 16 Total: 2 marks

Using the digits 0 through 9, Haaziq needs to create a 4-digit or 5-digit code for his new bank
card. Determine the total number of codes possible if repetition is allowed. Show your work.

0Py ¥ 107s

= Sodo & 01IC
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Marking Exemplar 1

Question 18 Total: 3 marks

A food company sells soup in a cylindrical container with a radius of 3.3 cm and a height
0f 9.8 cm.

a) Calculate the surface area of the soup container.
(1 mark)
— C
Sz 2TCT F 20

52 20(243) + ZT023) (A9)
[Sa= 21162 Cn]

b) The aluminum used to make the containers costs $0.10 per 1000 cm?, taxes included.
The company wants to make 4500 soup containers. Determine the total cost (ignore waste).
Show your work.

(2 marks) m‘\g
6o c T

27162 0"+ 0404508 -~ |97,
006 cint T\zT A
® @

2.5 marks:
©® — [ mark for surface area in (a)
® — (.5 mark for consistent total surface area in (b)
® — 0.5 mark for consistent amount of aluminum in (b)
® — 1 mark for consistent total cost in (b)
@ — 0.5 mark deduction for procedural error in (b)

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

Question 18 Total: 3 marks

A food company sells soup in a cylindrical container with a radius of 3.3 cm and a height
0f 9.8 cm.

a) Calculate the surface area of the soup container.

(1 mark) \0' S 10, 776 <4 ¢

4 A | — 1015
~ (036 <95 5%
\}B»;Lf( icqbb’l": 3%17]

(= 03577

6/4': \6%,?% Cma

b) The aluminum used to make the containers costs $0.10 per 1000 cm?, taxes included.
The company wants to make 4500 soup containers. Determine the total cost (ignore waste).
Show your work.

(2 marks)

| 55,24 « Y$oo = ¢ |0 D30 — 9 /0'73*0,/7)
|00 0

6| 0f <))

+

:64,09\
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Marking Exemplar 1

Question 19 Total: 6 marks

Madelaine and Ryan both want to change the flooring in their bedrooms. They both have
bedrooms that are 14 feet long and 8 feet wide.

a) Madelaine is using vinyl planks. The planks are sold in cases. Each case can cover 24 ft* and
costs $47.50, taxes included. Calculate the cost of Madelaine’s flooring. Show your work.

(2 marks)
(U8~ ) 20y
%2y
U.66 ..
B 543,50 3?3’«'50

\
b) Ryan is using sheet vinyl. Rolls are 12 feet wide and Caﬂ*ﬁ*ﬁ@flﬁfﬁﬂgﬂm Ryan wants to

lay the vinyl as one single rectangular sheet. The vinyl costs $23.88 per linear foot, taxes
included. Calculate the cost of Ryan’s flooring. Show your work.

V204 =\ 2 I
.8% uft

H oll.3

(1 mark)

¥

Diagram is not drawn to scale.
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Marking Exemplar 1 (continued)

c) Calculate the amount of waste (unused material) in each bedroom, in square feet.

Show your work.
SN L

(2 marks)
e
L

19 A\
i Wk P

d) Madelaine’s flooring costs $1.98 per square foot and Ryan’s flooring costs $1.99 per square
foot. Explain why these unit costs are so close but the total flooring costs are so different.

(1 mark)

4.5 marks:
O — (.5 mark for area of bedroom in (a)
® — (.5 mark for consistent number of cases in (a)
® — 1 mark for consistent cost of flooring in (a)
® — (.5 mark for length of flooring in (b)
® — 0.5 mark for area of the vinyl planks purchased by Madelaine in (c)
® — (.5 mark for consistent waste in Madelaine’s bedroom in (c)
® — 0.5 mark for area of the sheet vinyl purchased by Ryan in (c)
© — (.5 mark for consistent waste in Ryan’s bedroom in (c)
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Marking Exemplar 2

Question 19 Total: 6 marks

Madelaine and Ryan both want to change the flooring in their bedrooms. They both have
bedrooms that are 14 feet long and 8 feet wide.

a) Madelaine is using vinyl planks. The planks are sold in cases. Each case can cover 24 ft* and
costs $47.50, taxes included. Calculate the cost of Madelaine’s flooring. Show your work.

(2 marks)

D\ uiy Q% 1M =\

J

— \| 2 A VIRV TR
Q&%

PRSI
M 5 p\w\\\ﬁ

Gy 47,507 IX7T.5

§ W37.50

b) Ryan is using sheet vinyl. Rolls are 12 feet wide and can be cut to any length. Ryan wants to
lay the vinyl as one single rectangular sheet. The vinyl costs $23.88 per linear foot, taxes
included. Calculate the cost of Ryan’s flooring. Show your work.

Do = AR N
I

g b X g3 . %% - \ G’AD '%% Diagram is not drawn to scale.

(1 mark)
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Marking Exemplar 2 (continued)

c) Calculate the amount of waste (unused material) in each bedroom, in square feet.
Show your work.

(2 marks)

M N)Q\O\'m e R\]’ o\

hady? Toxt=1bt (681122 |56F

o=ty o= 113

-ge=Tit+ )

d) Madelaine’s flooring costs $1.98 per square foot and Ryan’s flooring costs $1.99 per square
foot. Explain why these unit costs are so close but the total flooring costs are so different.

(1 mark)

Tre  Yota) Q\oor\rlj osds  are So  iffe et
\ae,LaM‘)c o hou M aC& S0\, R\*\(\ouﬁ\f\
MV \«wc \{\% Seeme bedroom  SZe p\\/(ur\
ol

noolov More  wubed  makeial WACR e
gl hak Yo qoy Poc .

S marks:
® — (.5 mark for area of bedroom in (a)
® — (.5 mark for consistent number of cases in (a)
® — [ mark for consistent cost of flooring in (a)
® — 0.5 mark for length of flooring in (b)
® — 0.5 mark for consistent waste in Madelaine’s bedroom in (c)
® — 0.5 mark for area of the sheet vinyl purchased by Ryan in (c)
® — 0.5 mark for consistent waste in Ryan’s bedroom in (c)
® — 1 mark for appropriate explanation in (d)
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Training Exemplar 1

Question 19 Total: 6 marks

Madelaine and Ryan both want to change the flooring in their bedrooms. They both have
bedrooms that are 14 feet long and 8 feet wide.

a) Madelaine is using vinyl planks. The planks are sold in cases. Each case can cover 24 ft* and
costs $47.50, taxes included. Calculate the cost of Madelaine’s flooring. Show your work.

(2 marks)

/ ++1 - .09 ° (4
e 66’ L7.50x SIS x,ge = 4. }S
112 .4, 23,95
bi

s }f 270,75

b) Ryan is using sheet vinyl. Rolls are 12 feet wide and can be cut to any length. Ryan wants to
lay the vinyl as one single rectangular sheet. The vinyl costs $23.88 per linear foot, taxes
included. Calculate the cost of Ryan’s flooring. Show your work.

(1 mark) T |
=26.7436 i
- 33Y,32 x.08 X :
¢3.53X/4 B3 %06 -20.0592 12f X
Ry Yy .
3 S/l . I}L('g Diagram is not drawn to scale.
of

3472
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Training Exemplar 1 (continued)

c) Calculate the amount of waste (unused material) in each bedroom, in square feet.
Show your work.

(2 marks)

- +*
wx5 = ’7’0 ‘P Mm&lﬁ"”’e

d) Madelaine’s flooring costs $1.98 per square foot and Ryan’s flooring costs $1.99 per square
foot. Explain why these unit costs are so close but the total flooring costs are so different.

(1 mark)
Jeciol Lett afder +he job 's done
mote mix more j{i +he rv»ui‘&figlou

R;z‘an Is }WLS
,gaysi¢3.88,an3 he heeds

n &Iq: l“"é "‘H"aé
’ éfforme,./er";e“ neae foot, Ayan

i of sheot vinyl
/4 ;:f 63*0/\/ caca.e,,/"&& ﬂwyﬁ%ﬂdo, anL Sz'\e, hw}yj 5

caAses
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Training Exemplar 2

Question 19 Total: 6 marks

Madelaine and Ryan both want to change the flooring in their bedrooms. They both have
bedrooms that are 14 feet long and 8 feet wide.

a) Madelaine is using vinyl planks. The planks are sold in cases. Each case can cover 24 ft* and
costs $47.50, taxes included. Calculate the cost of Madelaine’s flooring. Show your work.

(2 marks)

]{,{)(8 %— f)fea/eﬂ/ )((47.5\0

-

|12 fH2 H237.50
2y
U.6e neeﬁe”{

b) Ryan is using sheet vinyl. Rolls are 12 feet wide and can be cut to any length. Ryan wants to
lay the vinyl as one single rectangular sheet. The vinyl costs $23.88 per linear foot, taxes
included. Calculate the cost of Ryan’s flooring. Show your work.

T
| C85HE x 23.59 @ ”lﬁ >»<

Diagram is not drawn to scale.

(1 mark)
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Training Exemplar 2 (continued)

c) Calculate the amount of waste (unused material) in each bedroom, in square feet.
Show your work.

(2 marks)

£  of metery
mc-c{-elaihe_ qu}eﬁ/ 2/ ’

Ryarm  wasted  S6FF o meberia

d) Madelaine’s flooring costs $1.98 per square foot and Ryan’s flooring costs $1.99 per square
foot. Explain why these unit costs are so close but the total flooring costs are so different.

(1 mark)

BeCaqSe R}"vh had  fo ,l)«)/ Q/d+
EXtra 4o £ir his f/wh
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Marking Exemplar 1

Question 21 Total: 2 marks

Given a group of 25 high school students, 13 students attend a country festival and 8 students
attend a folk festival.

C = {students who attend the country festival}
F = {students who attend the folk festival}

a) Given n(C U F) =19, draw a Venn diagram to represent this situation.

(1.5 marks) Q
— =

!

b) Determine n(C ) F)
(0.5 mark)

1.5 marks:
©® — 0.5 mark for number of students attending neither festival
in (a)
® — (.5 mark for consistent number of students attending the
country festival only in (a)
® — 0.5 mark for consistent number of students attending the
folk festival only in (a)

@ — does not include a box when using a Venn diagram in (a)
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Training Exemplar 1

Question 21 Total: 2 marks

Given a group of 25 high school students, 13 students attend a country festival and 8 students
attend a folk festival.

C= { students who attend the country festival}
F = {students who attend the folk festival}

a) Given n(C U F) =19, draw a Venn diagram to represent this situation.

(1.5 marks)
N5 - 19 =~ (o S¥udents didr's okend evinen

b) Determine n(C N F)'.
(0.5 mark)
NCATF) = Students Wno dontt  aMend,
ANE SO\ OF county fesnyal
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Training Exemplar 2

Question 21 Total: 2 marks

Given a group of 25 high school students, 13 students attend a country festival and 8 students
attend a folk festival.

= {students who attend the country festival}

C
F = {students who attend the folk festival}

a) Given n(C U F) =19, draw a Venn diagram to represent this situation.
(1.5 marks)

/7= 8 /”4"‘@7

o;/éj}

!

b) Determine n(C ) F)

(0.5 mark) né[ﬂf) :02

) =2 %
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Marking Exemplar 1

Question 22 Total: 2 marks

Let p represent “a rock is wet” and g represent “it is raining outside”.

a) Write a conditional statement based on the following symbolic form:

I a code 15 wer Hen 5

iy owSe

(1 mark)

b) Provide a counterexample to the statement in (a).
(1 mark)

R\Se. 50/‘12,0"6 C,O\A'b LC \NQSL'MQ ) VCLM\L
Gd Geb a vodL ek

1 mark:
® — 1 mark for consistent answer in (b)
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Marking Exemplar 2

Question 22 Total: 2 marks

Let p represent “a rock is wet” and g represent “it is raining outside”.

a) Write a conditional statement based on the following symbolic form:

(1 mark)

)
//Zifa rock /l{/m?é \,/476 7%"’ s ﬂfmm’lg/ OMZS'&@

b) Provide a counterexample to the statement in (a).
(1 mark)

YOM (oa/ﬂ/?,},( Q/a(’é G %Aﬁ (/MZ(//@

(
w%,l/{ //7Lf ”Q /(/7 /’0;/ t
J ;o
| l /Ii !

o

/ 2 marks:
©® — 1 mark for answer in (a)
® — | mark for consistent answer in (b)
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Training Exemplar 1

Question 22

Total: 2 marks

Let p represent “a rock is wet” and g represent “it is raining outside”.

a) Write a conditional statement based on the following symbolic form:

—p = —q
(1 mark)
Wa vok s
Net ren & (g
m‘m‘ms outsi de

b) Provide a counterexample to the statement in (a).
(1 mark) .
o. rock I15nd

wek W s jasidy
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Training Exemplar 2

Question 22 Total: 2 marks

Let p represent “a rock is wet” and g represent “it is raining outside”.

a) Write a conditional statement based on the following symbolic form:

(1 mark)

SAY o ™K s not \Ne,-\r,)rteﬂ it 5 ot (\Wi’j
owside

b) Provide a counterexample to the statement in (a).
(1 mark)

Tho focke d be hiblen tnde o
Jdmic) & OF AN oSS Ampudl pee
k o™ NES YOI Aoﬁﬁﬂl\‘w\

¢ \ \ ’
X o (\O\mﬂa‘
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Marking Exemplar 1

Question 23 Total: 2 marks

Given the following statement:

“If it takes about 8 years to double your investment,
then you invest at an annual interest rate of 9%.”

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

300 “\QQ5¥ o an endul \Y'\\'Qteﬁ' T QA7. ,-‘-\'\.Q(\ W
Ya¥e s q\pod: ® yeacs  dadole oK \ne Srent |

b) Determine if the original conditional statement is true using the Rule of 72.

(1 mark) 72

a— -
-

&

TL'S Yroe, becavse 17 di\)ideé\).b q is eighc
oNd onlyy & (Nok o &illexent:
Pomber ).

1.5 marks:
— 0.5 mark for converse statement without
“if” or “then” as per marker note
® — | mark for answer in (b)
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Marking Exemplar 2

Question 23 Total: 2 marks

Given the following statement:

“If it takes about 8 years to double your investment,
then you invest at an annual interest rate of 9%.”
a) Write the converse of this statement.

(1 mark)

\'Q \-\OU noest an 0N nua\\ﬂ*ere$+

Coke of 99 it willate
& \lQQrS +o double C(OUV

1 auestmen +

b) Determine if the original conditional statement is true using the Rule of 72.
(1 mark)
This S\axeO+ s troe
4 Is less +han
o s &
g2 e of therde

592 orcgiaal
gla-f/wm—l*

be-c

0.5 mark:
— 0.5 mark for converse statement without
“if” or “then” as per marker note
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Training Exemplar 1

Question 23 Total: 2 marks

Given the following statement:

“If it takes about 8 years to double your investment,
then you invest at an annual interest rate of 9%.”

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

\X’ Yoo \l\\l&&\f oX on onne) aterest rate of Q).

b) Determine if the original conditional statement is true using the Rule of 72.
(1 mark)

I. ° enlg rde of "2 con

S-V& Yoo ‘W{ufy cwsen W,J no»hq.nj else .
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Training Exemplar 2

Question 23 Total: 2 marks

Given the following statement:

“If it takes about 8 years to double your investment,
then you invest at an annual interest rate of 9%.”

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

TF you Mvesd cn annucl /ntersd OFQ’/,/
I/‘ "’akﬂﬁ gouc ggeurs ,Lo Joué/e you/\ /‘hw’jl}nen%,

b) Determine if the original conditional statement is true using the Rule of 72.
(1 mark)

canse 1L could be less £lme 'H‘eh 4950"5
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Training Exemplar Answers

Applied Mathematics: Exemplars (January 2024)
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Question 2 Total: 3 marks

Training Exemplar 1
Mark(s): 2/3

— | mark for answer in (a)
— | mark for x-value in (b)

®©e

Training Exemplar 2
Mark(s): 1/3

® — 1 mark for x-value in (b)

Question 3 Total: 4 marks

Training Exemplar 1
Mark(s): 1/4

® — | mark for consistent answer in (b)

Training Exemplar 2
Mark(s): 2/4

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

®Q

Question 4 Total: 3 marks

Training Exemplar 1
Mark(s): 1.5/3

® — 1 mark for consistent answer in (b)
O® — 0.5 mark for inclusivity of both upper and lower bounds in (c)
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Question 5 Total: 6 marks

Training Exemplar 1
Mark(s): 2/6

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

e

Training Exemplar 2
Mark(s): 5/6

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

1 mark for equation in (b)

0.5 mark for number of years in (c)

0.5 mark for consistent value of investment in (c)

1 mark for consistent rate of return in (c)

So000e
R EE

Question 6 Total: 5 marks

Training Exemplar 1
Mark(s): 3/5

— 1 mark for appropriate work in (a)
— 1 mark for consistent value of investment in (a)
— | mark for consistent amount of interest in (b)

o000

Training Exemplar 2
Mark(s): 3/5

©® — | mark for appropriate work in (a)
® — 1 mark for consistent value of investment in (a)
©® — | mark for consistent amount of interest in (b)
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Question 7

Total: 5 marks

Training Exemplar 1
Mark(s): 4/5

AR

1 mark for consistent mortgage value in (a)

0.5 mark for consistent maximum house price in (a)
1 mark for consistent answer in (b)

0.5 mark for substitution in (c)

0.5 mark for consistent GDSR in (c)

0.5 mark for appropriate explanation in (c)

rounds incorrectly in (¢)

Question 8

Total: 6 marks

Training Exemplar 1
Mark(s): 3/6

—

R

1 mark for appropriate work in (b)

1 mark for consistent number of payments in (b)
0.5 mark for consistent number of years in (b)
0.5 mark for consistent age in (b)

1 mark for appropriate explanation in (c)

0.5 mark deduction for procedural error in (b)
0.5 mark deduction for lack of clarity in (c)
rounds incorrectly in (b)

Training Exemplar 2
Mark(s): 3/6

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent number of payments in (b)
0.5 mark for consistent number of years in (b)
0.5 mark for consistent age in (b)

0.5 mark deduction for procedural error in (a)
0.5 mark deduction for procedural error in (b)
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e

Question 9

Total: 1 mark

Training Exemplar 1
Mark(s): 0.5/1

— 1 mark for answer

— 0.5 mark deduction for lack of clarity

Training Exemplar 2
Mark(s): 1/1

— 1 mark for answer

Question 10

Total: 1 mark

Training Exemplar 1
Mark(s): 0/1

— no criteria met

Question 11

Total: 2 marks

Training Exemplar 1
Mark(s): 0/2

— no criteria met

Training Exemplar 2
Mark(s): 0/2

— no criteria met

100
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Question 12

Total: 2 marks

Training Exemplar 1
Mark(s): 2/2

— | mark for answer in (a)
— | mark for answer in (b)

®©e

Training Exemplar 2
Mark(s): 1/2

® — 1 mark for answer in (b)

Question 13

Total: 1 mark

Training Exemplar 1
Mark(s): 1/1
11!
©® — 1 mark for —
212!
Training Exemplar 2
Mark(s): 0/1

— no criteria met

Question 14

Total: 3 marks

Training Exemplar 1
Mark(s): 2/3

©® — 1 mark for answer in (a)
® — | mark for consistent answer in (c)

Applied Mathematics: Exemplars (January 2024)
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Question 15 Total: 3 marks

Training Exemplar 1
Mark(s): 3/3

— 1 mark for appropriate graphic organizer in (a)

— 0.5 mark for P(snow, ski) in (b)

— 0.5 mark for P(no snow, ski) in (b)

— | mark for consistent sum in (b)

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

O X-X-X-

Training Exemplar 2
Mark(s): 2/3

— 1 mark for appropriate graphic organizer in (a)
— 0.5 mark for P(snow, ski) in (b)
— 0.5 mark for P(no snow, ski) in (b)

00

Question 16 Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

— 0.5 mark for number of 4-digit codes
— 0.5 mark for number of 5-digit codes

®Q

Training Exemplar 2
Mark(s): 1/2

® — 1 mark for consistent sum

Question 18 Total: 3 marks

Training Exemplar 1
Mark(s): 1.5/3

® — (.5 mark for consistent total surface area in (b)

©® — 0.5 mark for consistent amount of aluminum in (b)

® — 1 mark for consistent total cost in (b)

@ — 0.5 mark deduction for procedural error in (b)

@ — does not include the dollar sign for monetary values in (b)
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Question 19 Total: 6 marks

Training Exemplar 1
Mark(s): 5.5/6

0.5 mark for area of bedroom in (a)

0.5 mark for consistent number of cases in (a)

1 mark for consistent cost of flooring in (a)

0.5 mark for length of flooring in (b)

0.5 mark for consistent cost of flooring in (b)

0.5 mark for area of the vinyl planks purchased by Madelaine in (c)
0.5 mark for consistent waste in Madelaine’s bedroom in (c)

0.5 mark for area of the sheet vinyl purchased by Ryan in (c)

0.5 mark for consistent waste in Ryan’s bedroom in (c)

1 mark for appropriate explanation in (d)

0.5 mark deduction for procedural error in (a) and (b) as per marker note
rounds incorrectly in (b)

A A A

Training Exemplar 2
Mark(s): 5/6

— 0.5 mark for area of bedroom in (a)

0.5 mark for consistent number of cases in (a)

1 mark for consistent cost of flooring in (a)

0.5 mark for length of flooring in (b)

0.5 mark for consistent waste in Madelaine’s bedroom in (c)
0.5 mark for area of the sheet vinyl purchased by Ryan in (c)
0.5 mark for consistent waste in Ryan’s bedroom in (c)

1 mark for appropriate explanation in (d)

uses incorrect units of measure in (c)

Question 21 Total: 2 marks

Training Exemplar 1
Mark(s): 0.5/2

— 0.5 mark for number of students attending neither festival in (a)

Training Exemplar 2

Mark(s): 2/2

— 0.5 mark for number of students attending neither festival in (a)

— 0.5 mark for consistent number of students attending the country festival only in (a)
— 0.5 mark for consistent number of students attending the folk festival only in (a)
N

0.5 mark for consistent answer for n(C \ F )’ in (b)
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Question 22

Total: 2 marks

Training Exemplar 1
Mark(s): 0/2

— no criteria met

Training Exemplar 2
Mark(s): 2/2

— | mark for answer in (a)
— | mark for consistent answer in (b)

Question 23

Total: 2 marks

Training Exemplar 1
Mark(s): 1/2

— | mark for answer in (a)

Training Exemplar 2
Mark(s): 0.5/2

— 0.5 mark for converse statement without “if” or “then” as per marker note
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