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Exemplar 1

Question 3 Total: 3 marks

At the Manitoba provincial track and field meet, an athlete is competing in the javelin event.
On the athlete’s first attempt

e the javelin was thrown at a starting height of 1.6 m €

e the javelin reached a height of 4 m at a horizontal / ‘
distance of 7.2 m from the athlete

e the javelin hit the ground 38 m away from the athlete | <

a) Determine a quadratic regression equation that models the height of the javelin as a function
of the horizontal distance from the athlete. Show your work.

(2 marks)

Horizontal
Distance (m)
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b) Determine the maximum height reached by the javelin.

(1 mark)
STAT -7 Moxioon o
K= 7.\3

4 Lo
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Exemplar 1

Question 3—Relations and Functions
Mark(s): 2/3

©® — 1 mark for appropriate work in (a)
® — 1 mark for consistent equation in (a)
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Exemplar 2

Question 3 Total: 3 marks

At the Manitoba provincial track and field meet, an athlete is competing in the javelin event.
On the athlete’s first attempt

_€_

e the javelin was thrown at a starting height of 1.6 m
o the javelin reached a height of 4 m at a horizontal /

distance of 7.2 m from the athlete ‘
e the javelin hit the ground 38 m away from the athlete \ <

a) Determine a quadratic regression equation that models the height of the javelin as a function
of the horizontal distance from the athlete. Show your wl(iri

(2 marks) L\ Y\

Horizontal
Distance (m)

0 ¢
1.1 4
3 0

Height (m)

b) Determine the maximum height reached by the javelin.
(1 mark)
200-7 YracC -7maXimom

v 17.-27  y=5.14
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Exemplar 2

Question 3—Relations and Functions
Mark(s): 2/3

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

Question 4 Total: 4 marks

In 2020, the elk population in Riding Mountain National Park can be predicted by the following
exponential equation:

P =3500(1.03)'

where P represents the elk population
and ¢ represents the time (in years) starting in January 2020.

a) Create a clearly labelled graph of the predicted elk population over the next 50 years.
(3 marks) ?)
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Exemplar 1 (continued)

b) Assume that Riding Mountain National Park can support a maximum population of
16 000 elk. Using the exponential equation, determine in what year the population will
reach 16 000.

(1 mark)

7T Ad
=t ( AL > Tudercect
X = 51,42 ﬁm

3: | § oo
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Exemplar 1

Question 4—Relations and Functions
Mark(s): 1.5/4

©® — | mark for communicating the context of the graph with appropriate title and/or labels in (a)
® — 0.5 mark for correct x-value in (b)
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Exemplar 2

Question 4

Total: 4 marks

In 2020, the elk population in Riding Mountain National Park can be predicted by the following

exponential equation:

| '
P =3500(1.03)'

where P represents the elk population

and ¢ represents the time (in years) starting in January 2020.

a) Create a clearly labelled graph of the predicted elk population over the next 50 years.

(3 marks)

4
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Exemplar 2 (continued)
b) Assume that Riding Mountain National Park can support a maximum population of

16 000 elk. Using the exponential equation, determine in what year the population will
reach 16 000.

(1 mark)

u)l = 16 000

Cole 5 x=51- %

SBwetime. oluv\'vw? Yeow 5
S—
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Exemplar 2

Question 4—Relations and Functions
Mark(s): 3.5/4

— 1 mark for communicating the context of the graph with appropriate title and/or labels in (a)
— 1 mark for using an appropriate domain and range (i.e., window settings/grid range) for the
context of the question in (a)
— 1 mark for an appropriate shape that illustrates key characteristics of the function
(e.g., maximum, minimum, asymptotes, intercepts) in (a)
— 0.5 mark for correct x-value in (b)
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Exemplar 1

Question 5 Total: 4 marks

An observer collects data for the sea level in Churchill, Manitoba. The sea level rises and falls
twice daily. The data is shown below:

Time (h) Sea Level (m)
0 4.31
3 241
6 0.51
9 2.41
12 431

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

DIRYAY
\// VA oo 5\\{\‘5«\“; )(\rﬁ-—\«.\\ﬂ@‘\’ W\ o6

b) Determine the sea level at 5.5 hours.
(1 mark)
A6 G ™
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Exemplar 1 (continued)

c) State the range and explain its meaning in this situation.
(2 marks)

LG.S\\W) T+ meam s Wory W99 W< Seq \evey\
6{*5\m\é Sow N\oy YW Se (RN Gy
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Exemplar 1

Question 5—Relations and Functions
Mark(s): 2.5/4
©® — (.5 mark for two correct values in (a)

® — 1 mark for consistent answer in (b)
® — 1 mark for correct explanation in (c)

16 Applied Mathematics: Local Marking Training Workbook (January 2020)



THIS PAGE WAS INTENTIONALLY LEFT BLANK.

Applied Mathematics: Local Marking Training Workbook (January 2020)

17



Exemplar 2

Question 5 Total: 4 marks

An observer collects data for the sea level in Churchill, Manitoba. The sea level rises and falls
twice daily. The data is shown below:

Time (h) Sea Level (m)
0 4.31
3 241
6 0.51
9 2.41
12 431

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

Gz OF * 6. 00 05K -1, %5 Tk + AH\ B0

b) Determine the sea level at 5.5 hours.

(1 mark)
\\ =\ \9 W\j
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Exemplar 2 (continued)

c) State the range and explain its meaning in this situation.
(2 marks)

(16, 02)
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Exemplar 2

Question 5—Relations and Functions
Mark(s): 3/4

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

N
N
N
— 1 mark for correct explanation in (c)
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Exemplar 1

Question 6 Total: 4 marks

A patient has his blood pressure monitored for 16 hours. During this period, his blood pressure
can be modelled by the following cubic function:

P =-0.05> + 1.28¢> — 7.46¢ + 101

where P represents the blood pressure (in mm of mercury)
and ¢ represents the amount of time his blood pressure is monitored (in hours).

a) Determine his lowest blood pressure during this period, in mm of mercury.
e~ —

(1 mark) V\l bl d o

N |
e NS plooch Prexsue (W) L3537

b) Determine how long his blood pressure is at 99 mm of mercury or below. Show your work.

(2 marks) T
=0
N iNnvesect
QEXS0X X=0. Q%N

T2 %0.98 > R-6Y s

WRg:
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Exemplar 1

Question 6 (a) and (b)—Relations and Functions
Mark(s): 2/3

©® — [ mark for correct answer in (a)

® — 0.5 mark for correct first x-value in (b)

® — (.5 mark for correct second x-value in (b)
— rounds incorrectly
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Exemplar 2

Question 6 Total: 4 marks

A patient has his blood pressure monitored for 16 hours. During this period, his blood pressure
can be modelled by the following cubic function:

P =-0.05> + 1.28¢> — 7.46¢ + 101

where P represents the blood pressure (in mm of mercury)
and ¢ represents the amount of time his blood pressure is monitored (in hours).

a) Determine his lowest blood pressure during this period, in mm of mercury.

(I mark) Ind - Hreee -7 Vlve == X=0

loWESt blood 1S 3 46 Mman
q 7.9 %4 866

b) Determine how long his blood pressure is at 99 mm of mercury or below. Show your work.
(2 marks)

)”@, 99  Znd -Vrace - intfer

A= %, 3q g 53
K=, 92 Xayrj‘

[6.92-8.29
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Exemplar 2

Question 6 (a) and (b)—Relations and Functions
Mark(s): 1.5/3

® — (.5 mark for correct first x-value in (b)
® — 1 mark for consistent difference in (b)
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Exemplar 1

Question 8 Total: 2 marks

A student enters a maze and needs to make 4 turns. She must turn left or right at each
intersection.

Determine how many different paths are possible if she makes either 1 or 2 right turns.
Use a graphic organizer to show your work.

S = Start of meze
F = Fineh

\ a3

31 &6
\

41 o
\ 1

St s
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Exemplar 1

Question 8—Probability
Mark(s): 0/2

— no criteria met
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Exemplar 2

Question 8 Total: 2 marks

A student enters a maze and needs to make 4 turns. She must turn left or right at each
intersection.

Determine how many different paths are possible if she makes either 1 or 2 right turns.
Use a graphic organizer to show your work.
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Exemplar 2

Question 8—Probability
Mark(s): 1.5/2

©® — 1 mark for appropriate work

® — 1 mark for consistent answer

@ — 0.5 mark deduction for procedural error
&) — incorrectly states the final answer
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Exemplar 1

Question 9 Total: 2 marks

Students at a high school were surveyed about their use of online television services.
The survey results showed the following:

48% of students use Service A

40% of students use Service B

the remaining students do not use any service
no student uses both services

a) According to the survey results, is the use of online television services mutually exclusive?
Justify your reasoning.

(1 mark)
No +hey aren becauws=e no students

Lo both sSecuices

b) According to the survey results, determine the odds against a student using an online
television service.

(1 mark)
Y0100 — =eruicr B

Ug: 100 — seowce @

U3
+ 40 R¥:10O0 or ’22_:2%

3%
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Exemplar 1

Question 9—Probability
Mark(s): 0/2

— no criteria met
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Exemplar 2

Question 9 Total: 2 marks

Students at a high school were surveyed about their use of online television services.
The survey results showed the following:

48% of students use Service A

40% of students use Service B

the remaining students do not use any service
no student uses both services

a) According to the survey results, is the use of online television services mutually exclusive?
Justify your reasoning.

(1 mark)

ot My ‘%//9 6X"{°J'VL é%qcag

& S Kk are jCst
}(fﬁd opuéfs o °’//FOW
H‘ﬁ&(oq(j Sulvey oﬂez‘

.

100

b) According to the survey results, determine the odds against a student using an online
television service.

(1 mark)
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Exemplar 2

Question 9—Probability
Mark(s): 0.5/2

® — | mark for correct answer in (b)
@ — 0.5 mark deduction for arithmetic error
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Exemplar 1

Question 10 Total: 2 marks

Twenty cards numbered 11 to 30 are placed in a box.

Determine the probability of selecting one card from the box that is a multiple of 3 or a multiple
of 4. Show your work.

14 Carvas

| 24 AT 30
P \9\\,5!‘$‘9 . ' '
hole ofF 3¢ ! 4 28
::Au\\--\ve\c ok 4. 1o 6,207

Iy

So( ’1
1 Cards My Pripte> ot

—

|

ey

19

Applied Mathematics: Local Marking Training Workbook (January 2020) 33



Exemplar 1

Question 10—Probability
Mark(s): 1/2

©® — (.5 mark for multiples of 3
® — (.5 mark for multiples of 4

34 Applied Mathematics: Local Marking Training Workbook (January 2020)



Exemplar 2

Question 10

Total: 2 marks

Twenty cards numbered 11 to 30 are placed in a box.

Determine the probability of selecting one card from the box that is a multiple of 3 or a multiple

of 4. Show your work.

12

\S
\8
7\
LU
13

40

20
(A

1%

1 /ZO
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Exemplar 2

Question 10—Probability
Mark(s): 1.5/2
©® — (.5 mark for multiples of 3

® — (.5 mark for multiples of 4
® — 0.5 mark for consistent answer using 20 as the total number of outcomes
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Exemplar 1

Question 11 Total: 3 marks

Y our school requires a group of 4 actors for a play.

a) Determine how many ways the group of 4 actors can be chosen from 23 interested students.

(1 mark)
23 C Yy

- 26960 v

b) You and your best friend are 2 of the 23 interested students. Determine the probability that
you both are chosen. Show your work.

(2 marks)
(1 C . WC}; C z)

——

23 C 4
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Exemplar 1

Question 11—Probability
Mark(s): 1.5/3

©® — [ mark for correct answer in (a)

® — 1 mark for consistent probability in (b)
@ — 0.5 mark deduction for procedural error
&) — does not include a percent sign
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Exemplar 2

Question 11 Total: 3 marks

Y our school requires a group of 4 actors for a play.

a) Determine how many ways the group of 4 actors can be chosen from 23 interested students.

e

b) You and your best friend are 2 of the 23 interested students. Determine the probability that
you both are chosen. Show your work.

(2 marks)
— : ( . ‘1 ¢
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Exemplar 2

Question 11—Probability
Mark(s): 0.5/3

©® — [ mark for correct answer in (a)
@ — 0.5 mark deduction for procedural error
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Exemplar 1

Question 12 Total: 4 marks

A dance studio has 9 students: 4 students are ballet dancers and 5 students are hip-hop dancers.
They are arranging themselves in a row for a year-end photo.

a) Determine how many ways the dancers can be arranged for the photo if they must alternate
between their type of dance. Show your work.

(2 marks)
@ BQ el BG B+

X = Scarou(as
v, = 4 (HB,eH)

P@(WPS= 514!
= A0 w%ﬁ

Khete are. ABBO woys #hL dancers @n
e atennoaxiviy rearrongesl. .

b) Determine how many ways the dancers can be arranged for the photo if the ballet dancers
must all stand together. Show your work.

(2 marks)
¥ d (amu'(s =Rkl dl 51
K, = Y Sudensts Pgroups o '5'
Koz S Shudwws - 5700 wwj-‘i

Jhte gue STOO woys Hhe conCers Can be Granged
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Exemplar 1

Question 12—Probability
Mark(s): 3.5/4

0.5 mark for permutation of ballet dancers in (a)

0.5 mark for permutation of hip-hop dancers in (a)

1 mark for consistent product of the permutations in (a)
0.5 mark for 4! in (b)

1 mark for consistent product in (b)
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Exemplar 2

Question 12 Total: 4 marks

A dance studio has 9 students: 4 students are ballet dancers and 5 students are hip-hop dancers.
They are arranging themselves in a row for a year-end photo.

a) Determine how many ways the dancers can be arranged for the photo if they must alternate
between their type of dance. Show your work.

(2 marks)
5 4y 3 383 1 1 3900weus

——’-_—‘_Ll/

b) Determine how many ways the dancers can be arranged for the photo if the ballet dancers
must all stand together. Show your work.

(2 marks)
! 51
Z o ou 2 ) sty

ossm——
m————
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Exemplar 2

Question 12—Probability
Mark(s): 3.5/4

0.5 mark for permutation of ballet dancers in (a)

0.5 mark for permutation of hip-hop dancers in (a)

1 mark for consistent product of the permutations in (a)
0.5 mark for 4! in (b)

1 mark for consistent product in (b)
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Exemplar 1

Question 13 Total: 4 marks

Kyla wants to buy a cup of tea for $2. She has the following coins in her pocket:

e 2 identical toonies ($2 coin)

e 6 identical loonies ($1 coin)

e 3 identical quarters (25¢ coin)
/—\\

a) Determine the probability of randomly drawing 2 loonies, one after the other, if the first coin
is not replaced in her pocket before drawing the second coin. Show your work.

(2 marks)
b \conies 5 locones

\\ cowns lQ cairy
/i 5o
505 xS = .2272%

b) Once she has paid for her tea using the 2 loonies, Kyla decides to stack all of the remaining
coins in a tower. Determine the number of different ways she can stack the coins. Show
your work.

(2 marks)

/

03 202\ WIGAD
L ! *0 Syack. CORS
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Exemplar 1

Question 13—Probability
Mark(s): 2.5/4

0.5 mark for demonstrating the dependency of loonies in (a)

0.5 mark for demonstrating the dependency of the total number of coins in (a)
1 mark for consistent product in (a)

0.5 mark for 9! in (b)

0.5 mark for consistent quotient in (b)

0.5 mark deduction for procedural error

rounds too soon

Ll

®Oo00O0e
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Exemplar 2

Question 13 Total: 4 marks

Kyla wants to buy a cup of tea for $2. She has the following coins in her pocket:

e 2 identical toonies ($2 coin)
e 6 identical loonies ($1 coin)
e 3 identical quarters (25¢ coin)

a) Determine theprobabilify 8f randomly drawing 2 loonies, one after the other, if the first coin
is not replacedmher pocket before drawing the second coin. Show your work.
(2 marks) Yool e s \oconie S @UC’-@VQQ

- é 2 ?—’fé+3:\\

— O 5U54HUGSHS. ..
\\

x X\OO ~ 27.'2—\' ./o
5 ——e—
— =0
YO 5

b) Once she has paid for her tea using the 2 loonies, Kyla decides to stack all of the remaining
coins in a tower. Determine the number of different ways she can stack the coins. Show

your work. \’OOY\’.( e S \Oc ‘(\&\ zZsS ?L)O-gm

(2 marks)
z44+3 =9 P L‘( 3
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Exemplar 2

Question 13—Probability
Mark(s): 3.5/4

0.5 mark for demonstrating the dependency of loonies in (a)

0.5 mark for demonstrating the dependency of the total number of coins in (a)
1 mark for consistent product in (a)

0.5 mark for 9! in (b)

0.5 mark for 4! in (b)

0.5 mark for 2!3! in (b)
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Exemplar 1

Question 15 Total: 2 marks

Sarah has prepare§
serve the soup into bowTs.

pf soup in a pot. She uses a ladle, in the shape of a hemisphere, to
he ladle has a diameter of 10 cm.

<D V- o o

D /\ N

| e ] 3T
7000 cm’® \ 2

>
L2 o BN
~ ladle

pot

Determine the number of full ladles of soup that she can serve. Show your work.

= .69 amee 1ods
ot soLp

|

\7' = % \adles of
_[56% S con m—':“k

“—-—-—_—
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Exemplar 1

Question 15—Design and Measurement
Mark(s): 1.5/2

— 0.5 mark for correct substitution of radius in formula
— 0.5 mark for consistent volume of ladle

— 0.5 mark for dividing volume of pot by volume of ladle
— 0.5 mark for consistent answer

— 0.5 mark deduction for procedural error

50 Applied Mathematics: Local Marking Training Workbook (January 2020)



Exemplar 2

Question 15 Total: 2 marks

Sarah has prepared 7000 cm® of soup in a pot. She uses a ladle, in the shape of a hemisphere, to
serve the soup into bowls. The ladle has a diameter of 10 cm.

Q/\

|: 7000 cm? :|

ladle

pot

Determine the number of full ladles of soup that she can serve. Show your work.

FINQ V ot
1@ (3000 4\33 Tu\ \o\d\csl
V= ‘/2(2%;') 5136
= [ [urs
)
> 52.36Cm’

Applied Mathematics: Local Marking Training Workbook (January 2020) 51



Exemplar 2

Question 15—Design and Measurement
Mark(s): 1/2

® — (.5 mark for dividing volume of pot by volume of ladle
O — 0.5 mark for consistent answer
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Exemplar 1

Question 16

Total: 6 marks

Nashida wants to build an outdoor kitchen. 24 ft.
She is going to place patio stones in the layout shown to the right. 9 fi. 9 ft.
The patio stones
¢+
e are in the shape of a square with 18-inch sides
e cost $3.00 each 12ft 121t
18 ft.
a) Determine the number of patio stones Nashida needs. Show your work.
(2 marks)
ATl ATQUN(R) AR
T unf
A\w A :Qq\k\’).} A< ALS
= X I - :
U264 X DN =29% poaho+
\ £t \Zin \ ¢ stones
pyr = DM ” - §$0M
i o) PRS-
Nashida must buy a grill, a countertop, and a patio set for the outdoor kitchen. She has the
following options:
Grill Countertop Patio Set
Propane $1400.00 Granite $2700.00 Basic $600.00
Pellet $3000.00 Soapstone $3600.00 Elegant $1000.00
She also plans to buy three of the following items:
Side Burner Fridge Cabinet Sink Warming Drawer
Single $400.00 | Small $800.00 ] 30-inch $700.00 | Single $350.00 | Small $800.00
Double $650.00 | Large $1100.00 | 42-inch $1250.00 | Double $500.00 | Large $1300.00
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Exemplar 1 (continued)

b) Nashida can spend a maximum of $11 000.00, taxes included. Calculate the total cost, plus
GST and PST, of the patio stones and components of the outdoor kitchen. Show your work.
(Note: GST = 5%, PST = 7%)
(2 marks) OO\ (0. 01 3 230.1%
$ 1400.00 < oty .00os)(
$2100.00
$ oL .00
$\00.00
$ gO0.©0
§$ 0090

$300 .00
$800 . O°

$-7-"30.OO
+ 3$Fe4H.0°
T 25614, 09

S0iU. Q0 + 30.15 =

$R D

¢) Nashida is financing the outdoor kitchen with a financial institution that gives her an interest
rate of 5.00%, compounded monthly. She wants to make $300.00 monthly payments on the
loan. Calculate how many payments it will take Nashida to pay off the loan. Show your work.

(2 marks)
e \2 = 27,73 = 2% wonths

T/~
O
Q\I ?)OO

PR

PN =T
C(M=172
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Exemplar 1

Question 16—Design and Measurement & Financial Mathematics
Mark(s): 3/6

0.5 mark for correct area of layout in (a)

0.5 mark for consistent number of patio stones in (a)

0.5 mark for indicating required components and costs in (b)
0.5 mark for consistent subtotal including all components in (b)
1 mark for consistent answer in (¢)
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Exemplar 2

Question 16

Total: 6 marks

(2 marks)

Nashida wants to build an outdoor kitchen. 24 ft.
She is going to place patio stones in the layout shown to the right. 9 fi. 9 ft.
The patio stones
e are in the shape of a square with 18-inch sides
e cost $3.00 each 12ft 121t
Vo2 \HfeeX
Seer=\T 18 ft.
a) Determine the number of patio stones Nashida needs. Show your work.
O Cb‘" &Q\‘ Q&Qtt
Wadones ore  Needed
Nashida must buy a grill, a countertop, and a patio set for the outdoor kitchen. She has the
following options:
Grill Countertop Patio Set
Propane $1400.00 Granite $2700.00 Basic $600.00
Pellet $3000.00 Soapstone $3600.00 Elegant $1000.00
She also plans to buy three of the following items:

Side Burner Fridge Cabinet Sink Warming Drawer
Single $400.00 | Small $800.00 ] 30-inch $700.00 | Single $350.00 | Small $800.00
Double $650.00 | Large $1100.00 | 42-inch $1250.00 | Double $500.00 | Large $1300.00
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Exemplar 2 (continued)

i . L,U\\":‘r R
T .
I
o J,q%
i
Ea
N
¥ &
A
“she, 5 t
B -
—ITART
--_: %‘>\_QMOA*’£_:\16‘0VOW%
AFY
’L\*u\:SC Ayt
AO4RAT_ | \b4 loNbads
K\ 5=y ™
\6A 114 = M ghones] ofef needad
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Exemplar 2 (continued)

b) Nashida can spend a maximum of $11 000.00, taxes included. Calculate the total cost, plus
GST and PST, of the patio stones and components of the outdoor kitchen. Show your work.
(Note: GST = 5%, PST = 7%)

(2 marks) e Quodidy onit foayr Hobtskal
Yoo Dvenes \ Ay A X005 A 551.00
Gweily \ A\40000 M\L\00S®
Cosnxertsp ) Y 2\6%9 |4 1100.°°
| PoXo e l Yocore [a\pppoe
Coidar \ YApoo  [84000%°
Sk \ S 0S8  [85p.00
Codorne ks z S [Alop o |
RN % |%5a4.50
anT 5% (W50
O5T colrulahion (GETHUCO st | Toiq| 1§ Q%57 00
Soo+14po) ¥ 0.00

~ 4°50 ¥ o.N
~ $544.50
GGY ) 4HX50 % 0.05
~ u\N.50

¢) Nashida is financing the outdoor kitchen with a financial institution that gives her an interest
rate of 5.00%, compounded monthly. She wants to make $300.00 monthly payments on the
loan. Calculate how many payments it will take Nashida to pay off the loan. Show your work.

(2 marks)

Transaction Type

O Investment O Refrement Plan @ Loan ) [) 179 x 17 - HHA4
—— Payment Frequency (per year) ——————
O1 O2 O4 @12 O O2% Q35 O ‘ove Woald havg,
Compound Frequency (per year) b IV\OJV\Q, 7070-"\4
O1 O2 O4 @12 O O2% O35 pmﬁm“\.‘)_\b 0 OQ"M
Financial Details \00(\. K
Initial Loan Amount: 935200 | ©
Final Loan Balance: 000| ©
Monthly Payment: 300.00 | ©
Interest Rate (%): 500 ©
# Years: 279
Make Payment at: O Start or © End of Period
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Exemplar 2

Question 16—Design and Measurement & Financial Mathematics
Mark(s): 3.5/6

0.5 mark for correct area of one patio stone in (a)

0.5 mark for correct unit conversion in (a)

0.5 mark for indicating required components and costs in (b)

0.5 mark for consistent total cost, including taxes, less than $11 000.00 in (b)
1 mark for appropriate work in (c)

1 mark for consistent answer in (c)

0.5 mark deduction for procedural error

does not use whole units in contextual questions involving discrete data

Ll
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Exemplar 1

Question 17 Total: 1 mark

Kazoo is looking for a house. He has the following options:

Option 1: He can buy a house with a monthly mortgage payment of $1150.00 amortized
over 25 years.

Option 2: He can rent a similar house for $1150.00 per month.

State which option Kazoo should choose. Provide one reason for your choice.

OptionZ' = he coutd get aut of He Fent i€
he didnt+ wont 45 |y Here
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Exemplar 1

Question 17—Financial Mathematics
Mark(s): 0.5/1

©® — | mark for appropriate reason
® — 0.5 mark deduction for lack of clarity
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Exemplar 2

Question 17 Total: 1 mark

Kazoo is looking for a house. He has the following options:

Option 1: He can buy a house with a monthly mortgage payment of $1150.00 amortized
over 25 years.

Option 2: He can rent a similar house for $1150.00 per month.

State which option Kazoo should choose. Provide one reason for your choice.

- Koawoo Should tho o s€ Oprn \ btcausg_‘ \
Fhe buyse hov. and conhnves to pay for W\DW\‘\\\Y
W Would ob¥uin %ooc!? orecl it
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Exemplar 2

Question 17—Financial Mathematics
Mark(s): 0/1

— no criteria met
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Exemplar 1

Question 18 Total: 6 marks

Ham and Sylvie each had $10 000.00 to invest.

a) Ham invested $10 000.00 in a mutual fund at an interest rate of 6.00%, compounded
monthly. Determine the value of the mutual fund at the end of the first year. Show your
work.

-— \
(2 marks) /l/ —~
-G |0 618,73

- *"\0000

\9/7_.;

S

b) Sylvie invested $10 000.00 in a guaranteed investment certificate (GIC) with interest
compounded semi-annually. The value of the GIC was $11 261.62 at the end of the third
year. Determine the interest rate for the GIC. Show your work.

(2 marks) ﬂ/ 3
’J//? 9 (%) ’590//0 (4%)

V,——-—\o 099
;))M7L = \\’)6\ P!

/7"
(’/7/ Ql\,b

c) Using the Rule of 72, determine approximately how much longer it will take for Sylvie’s
GIC to reach a value of $40 000.00 compared to Ham’s mutual fund. Show your work.

52
yZGFS < yoes L
(ad2z,

_1*
s <1

(2 marks)

Y546
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Exemplar 1

Question 18—Financial Mathematics
Mark(s): 4/6

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

0.5 mark for correctly using Rule of 72 on GIC in (¢)
0.5 mark deduction for procedural error

does not include the dollar sign for monetary values
rounds incorrectly

Ll
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Exemplar 2

Question 18 Total: 6 marks

Ham and Sylvie each had $10 000.00 to invest.

a) Ham invested $10 000.00 in a mutual fund at an interest rate of 6.00%, compounded
monthly. Determine the value of the mutual fund at the end of the first year. Show your

work. Jum Solwdr
(2 marks)
N:l
7. !o
é’: 70 ; NP}\me,\‘RY = \Ob\(o 7%
py:\
C'ﬁ‘, Ir4

b) Sylvie invested $10 000.00 in a guaranteed investment certificate (GIC) with interest
compounded semi-annually. The value of the GIC was $11 261.62 at the end of the third

year. Determine the interest rate for the GIC. Show your work.

(2 marks) N'-?) oo
I 7 - 399 -+ L,/O@

v: —10 000

pM (o]
Fu: 1126).61
pl‘j'.

c) Using the Rule of '7‘2, determine approximately how much longer it will take for Sylvie’s
GIC to reach a value of $40 000.00 compared to Ham’s mutual fund. Show your work.

et g Gy v

Tb I. 3.94
PV)‘ /)0000 Pu. 'loom %arg
mT:0 pmT ) - 26 \b
Eu 40 0 Fu: Yo =28
Y ! = 11.8Y4 %arf

o 1y 2 |
cly: 1z orger
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Exemplar 2

Question 18—Financial Mathematics
Mark(s): 5/6

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

0.5 mark for doubling twice in (c)

0.5 mark for consistent subtraction in (c)

does not include the dollar sign for monetary values
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Exemplar 1

Question 19 Total: 6 marks

Simba wants to purchase a bed for $2200.00 (taxes included). The store offers him a promotion
of 0% interest with no payments for one year. If Simba does not pay the amount in full within
one year, interest will be charged from the date of purchase at an interest rate of 19.99%,
compounded monthly.

a) If Simba does not make any payments during the first year, calculate the amount the store
will bill him one year after the date of purchase. Show your work.
(2 marks)

%Q. \.l‘l S
org  1$3236,65

Py = -
cfy =P~

b) If Simba makes monthly payments over the second year to pay off the amount calculated
in (a), determine his monthly payment. Show your work.

(2 marks)
-1~
999
17" =033665 {)go‘l
RMT‘
cv =0
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Exemplar 1 (continued)

¢) Using your answer in (b), calculate the interest Simba would pay over the two-year period.
Show your work.

(1.5 marks)
2O71S x1~— 24 6.6
2236.65 ~ 24 g4.16:891s)

d) Give one reason why Simba would buy his bed using the promotion.
(0.5 mark)

che ¢ in desPel peed of
a Yoed
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Exemplar 1

Question 19—Financial Mathematics
Mark(s): 3.5/6

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

—
N
—
— 0.5 mark for the total amount paid during the second year in (c)
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Exemplar 2

Question 19 Total: 6 marks

Simba wants to purchase a bed for $2200.00 (taxes included). The store offers him a promotion
of 0% interest with no payments for one year. If Simba does not pay the amount in full within
one year, interest will be charged from the date of purchase at an interest rate of 19.99%,
compounded monthly.

a) If Simba does not make any payments during the first year, calculate the amount the store
will bill him one year after the date of purchase. Show your work.

(2 marks)
- The bl Y/ bc 5 XBo.q0

b) If Simba makes monthly payments over the second year to pay off the amount calculated
in (a), determine his monthly payment. Show your work.

(2 marks)

- wonthly mudrop .18,
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Transaction Type

O investment

® D2 a4

T2 Ta @2 O

o~
i

Financial Details

Financial Summary

Loan Principal Paid:
interest Charged:
Total Loan Payment:

‘_) Retirement Plan

y2 O24

Exemplar 2 (continued)

@ Loan

Payment Frequency (per year)

O26

Compound Frequency (per year)

4 Q026

Q365

O 365

Initial Loan Amount:

2700

Final Loan Balance:

0

Monthly Payment:

AEpA.40

Interest Rate (%)

9.29

= Years:

1

220

493 .4

26890

4]

@)

ONON NORE;

Make Payment at: O Start or @ End of Period

Q19 )

Transaction Type
investment ) Retirement Plan  ®Loan ™
Payment Frequency (per year)
O U2 24 @2 D24 026 0365 O
Compound Frequency (per year)
O1 T2 D4 @12 C24a O26 O365 O
Financial Details
tnitial Loan Amount: e | O
Final Loan Balance: ol O
Monthiy Payment: 246.32 | @
interest Rate (%) (7.9¢9 | ©
= Years: p O

Make Payment at: ) Start or @ End of Period

Financial Summary

Loan Principal Paid: 81,40
Interest Charged: 299.1%3
Total Loan Payment: 298.577
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Exemplar 2 (continued)

¢) Using your answer in (b), calculate the interest Simba would pay over the two-year period.
Show your work.

(1.5 marks)
Yol cear $482.4p
Secod yaurs of 299,13

[§7er <7 J

o

d) Give one reason why Simba would buy his bed using the promotion.
(0.5 mark)

EfCCU‘JE' "\C CaW\ sze o\f L\('_r Womq Juinj
‘H"< .year wﬂé{ ﬂ\w /”{f "’LOQ'QGVQ l'.\'ler.rl-
Oﬂ/lre
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Exemplar 2

Question 19—Financial Mathematics
Mark(s): 6/6

1 mark for appropriate work in (a)

1 mark for consistent answer in (a)

1 mark for appropriate work in (b)

1 mark for consistent answer in (b)

0.5 mark for the total amount paid during the second year in (c)
0.5 mark for considering the initial cost of the bed in (c)

0.5 mark for consistent answer in (c)

0.5 mark for appropriate reason in (d)

makes a transcription error (inaccurate transferring of information)
does not include the dollar sign for monetary values

L R A A A

76 Applied Mathematics: Local Marking Training Workbook (January 2020)



Exemplar 1

Question 20 Total: 3 marks

The Ramilo family moved to The Pas. They bought a house with a purchase price of
$229 000.00 and made a down payment of $20 000.00. Their mortgage has an interest rate
of 3.15%, compounded semi-annually, and 1s amortized over 25 years.

a) Calculate their monthly mortgage payment. Show your work.
(2 marks)

MT: 360T0. %Y 1 s Yne voniny mow&ao\ge paywent
FV-0
o 2
C‘\‘ -2

b) Calculate the balance owing on the mortgage after 10 years if they have been making
regular monthly payments.

(1 mark)

B alyrs=ehd

R al(IOx2): %14 284 23 Loy ekter | ONFS.

Applied Mathematics: Local Marking Training Workbook (January 2020) 77



Exemplar 1

Question 20—Financial Mathematics
Mark(s): 2/3

® — | mark for consistent answer in (a)
® — 1 mark for consistent answer in (b)
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Exemplar 2

Question 20 Total: 3 marks

The Ramilo family moved to The Pas. They bought a house with a purchase price of
$229 000.00 and made a down payment of $20 000.00. Their mortgage has an interest rate
of 3.15%, compounded semi-annually, and is amortized over 25 years.

a) Calculate their monthly mortgage payment. Show your work.
(2 marks)

N— asx sz 300
Tz 25
fv= 234000 SUoI o monk
emr= —\0| 43
= O
Pry= \a
(/y = A

b) Calculate the balance owing on the mortgage after 10 years if they have been making
regular monthly payments.

(1 mark)

N=10X13 $ 113363. 16 is +he fenainiey
Tz 3.s

Pv= Solve
PmT < -0l 43

Fvz 0
Py =1
Cryz "o

,lyqla\ cace
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Exemplar 2

Question 20—Financial Mathematics
Mark(s): 1/3

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

Question 21 Total: 2 marks

In 2009, the value of a cottage was $325 000.00. In 2019, the same cottage had a value
of $425 000.00.

Determine the average annual appreciation rate. Show your work.

Y28 000 -~ 32§ o00O

—— <
525 QOO X(O{

£ 30.80 or 0,802,
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Exemplar 1

Question 21—Financial Mathematics
Mark(s): 0/2

— no criteria met
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Exemplar 2

Question 21 Total: 2 marks

In 2009, the value of a cottage was $325 000.00. In 2019, the same cottage had a value
of $425 000.00.

Determine the average annual appreciation rate. Show your work.

2009 - BaS 000 T
2019 - 437000 "

\OO/G @\/;’3&
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Exemplar 2

Question 21—Financial Mathematics
Mark(s): 2/2
©® — 1 mark for appropriate work

® — 1 mark for consistent answer
€ — does not include a percent sign
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Exemplar 1

Question 24 Total: 2 marks

There are 7 students in Ms. Sanduk’s class. She knows that some of her students have part-time
jobs and some of her students participate in extra-curricular activities. However, 2 students
neither have a part-time job nor participate in extra-curricular activities.

A = {students with part-time jobs}

B = {students who participate in extra-curricular activities }

n(4NB)=1

Fill in the blank diagrams below to show two possibilities in this situation.
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Exemplar 1

Question 24—Logical Reasoning
Mark(s): 2/2

©® — | mark for first correct diagram
® — 1 mark for second correct diagram

86 Applied Mathematics: Local Marking Training Workbook (January 2020)



Exemplar 2

Question 24 Total: 2 marks

There are 7 students in Ms. Sanduk’s class. She knows that some of her students have part-time
jobs and some of her students participate in extra-curricular activities. However, 2 students
neither have a part-time job nor participate in extra-curricular activities.

A = {students with part-time jobs}

B = {students who participate in extra-curricular activities }

n(4NB)=1

Fill in the blank diagrams below to show two possibilities in this situation.
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Exemplar 2

Question 24—Logical Reasoning
Mark(s): 1/2

©® — | mark for first correct diagram
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Exemplar 1

Question 25

Total: 2 marks

Complete the truth table, including the missing symbol in the box, based on the following logical

A number if and only if a number is gmultiple of two.

statement:

D q D I:l q
True True Teue
True False Fa\se
False True [alse
False False Teue
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Exemplar 1

Question 25—Logical Reasoning
Mark(s): 1/2

® — 1 mark for consistent values in the third column
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Exemplar 2

Question 25

Total: 2 marks

Complete the truth table, including the missing symbol in the box, based on the following logical

statement:

A number is even if and only if a number is a multiple of two.

noltideok

Luen
p q p El q
True True '{"VC,
True False $at [se
False True Culse
False False X rve
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Exemplar 2

Question 25—Logical Reasoning
Mark(s): 1/2

® — 1 mark for consistent values in the third column
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Exemplar 1

Question 26 Total: 2 marks

To form a group, 4 students are randomly chosen from 7 students. Jean writes the following
conditional statement:

“If all 7 students have an equal chance of being chosen,
then there are 840 different groups that could be formed.”

a) Write the contrapositive of the conditional statement.

(1 mark)
prerent
£ Anee e not 7UO Jiere”
covld ke Formed, Gl 7 students will not
e equed  Chan of beng  ChUsen

3r01)? ned

b) Is the original conditional statement true? Justify your answer.
(1 mark)
Ta\se

There. Cany bt an {q/uq\ chonee of beu\j
chgsan, 1T osesnt kR to  be gUo

L€ vack -
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Exemplar 1

Question 26—Logical Reasoning
Mark(s): 0.5/2

® — (.5 mark for correct contrapositive in (a)
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Exemplar 2

Question 26 Total: 2 marks

To form a group, 4 students are randomly chosen from 7 students. Jean writes the following
conditional statement:

“If all 7 students have an equal chance of being chosen,
then there are 840 different groups that could be formed.”

a) Write the contrapositive of the conditional statement.

(1 mark)

The  are not BHO Sifferent gfovps
o on be formed ol T Shent

A0 o} howe o eged  Change OF
\)Q'\v\o) dnosen

b) Is the original conditional statement true? Justify your answer.
(1 mark)

N0 becawse ‘:[-C‘-—-[: 25 diffeent
O(ovpS o be formed.
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Exemplar 2

Question 26—Logical Reasoning
Mark(s): 1/2

® — 1 mark for correct justification in (b)
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