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Use the following information to answer the first question.

A manufacturing company makes three styles of desks: regular, deluxe, and
executive. Matrix A shows the hours of labour required for cutting, assembling,
and finishing each style of desk.

Matrix A
Regular Deluxe Executive
Cutting 2 2 5
Assembling 2 5 7
Finishing 3 3.5 4.5

In April, the company received orders for 160 regular desks, 70 deluxe desks,
and 75 executive desks. For May, they have orders to manufacture 70 regular
desks, 40 deluxe desks, and 28 executive desks.

The company has not manufactured any of these desks yet.

\ Written Response—10%

a. Complete matrix B below to show the orders for both months.

Matrix B
April May
Regular
Deluxe
Executive
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b. e« Using matrix multiplication, determine the number of hours of cutting,
assembling, and finishing required to fill the orders for April and for May.
Label the rows and columns of your resulting product matrix.

* Calculate the total number of hours of cutting required to fill both the April
and May orders.

¢. The company wants the finishers to take 6 weeks to complete the orders for
both April and May. If each employee works 40 h/week, then how many
full-time finishers will be needed just to complete the finishing for these
orders? Justify your response.

Written-response question 2 begins on the next page.
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Use the following information to answer the next question.

A pilot is flying an airplane from airstrip A to airstrip B. Airstrip B is located
directly east of airstrip A. The average airspeed of the airplane is 180 km/h,
and the wind speed is 20 km/h blowing toward N10°W. The vector diagram
below models the airplane’s west-to-east flight.

| Written Response—10% |

a. Calculate the measure of the angle between the airspeed and the wind speed, to
the nearest tenth of a degree.

b. Determine the groundspeed, x, of the airplane. Round your answer to the
nearest kilometre per hour.
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Use the following additional information to answer the next part of the question.

The vector diagram shown below models the return flight from airstrip B to
airstrip A.

N
Groundspeed
A o< P B A" % E

c. If, on the return flight from airstrip B to airstrip A, the airspeed of the airplane
and the speed and direction of the wind remain the same, then will the
groundspeed of the airplane be slower or faster than that of the original flight?
Justify your answer.

Written-response question 3 begins on the next page.
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Use the following information to answer the next question.

Howard and Sue are planning a two-week vacation in July to attend a family
reunion. They will leave their home in Lethbridge and travel 1 620 km to
Hay River, N.W.T, and then return by the same route.

The mid-size truck they are driving uses fuel at an average rate of
9.76 1L/100 km, and they estimate the average fuel cost to be 91.4¢/L,
including GST.

' Written Response—15% |

a. * What is the total distance that Howard and Sue will travel on the round trip to
and from Hay River?

* Determine the total cost of fuel for the round trip.
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b. If Sue cannot change her work schedule to go on the vacation, then Howard
will have to travel alone. A one-way bus ticket from Lethbridge to Hay River
costs $194.15, including GST. If Howard has to travel alone, should he drive
or take the bus? Justify your answer.

¢. July mean temperatures in Hay River are normally distributed with a mean of
15.9 °C and a standard deviation of 1.4 °C. Determine the probability, to the
nearest hundredth, that this July will have a mean temperature above 18.0 °C.
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Possible Solution for Written-Response Question 1

Use the following information to answer the next question.

A manufacturing company makes three styles of desks: regular, deluxe, and
executive. Matrix A shows the hours of labour required for cutting, assembling,
and finishing each style of desk.

Matrix A
Regular Deluxe Executive
Cutting 2 2 5
Assembling 2 5 7
Finishing 3 3.5 4.5

In April, the company received orders for 160 regular desks, 70 deluxe desks,
and 75 executive desks. For May, they have orders to manufacture 70 regular
desks, 40 deluxe desks, and 28 executive desks.

The company has not manufactured any of these desks yet.

' Written Response—5 marks (10%) |

a. Complete matrix B below to show the orders for both months.

A POSSIBLE SOLUTION to part a

Matrix B

April  May
Regular 160 70
Deluxe 70 40
Executive 75 28
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b. ¢ Using matrix multiplication, determine the number of hours of cutting, assembling,
and finishing required to fill the orders for April and for May. Label the rows and
columns of your resulting product matrix.

A POSSIBLE SOLUTION to part b, first bullet

April May

2 5 16070 835 360 Cutting
5 7 70 40 = 1195 536 Assembling

2
2 N
33545 75 28  1062.5 476 Finishing

* Calculate the total number of hours of cutting required to fill both the April and
May orders.

A POSSIBLE SOLUTION to part b, second bullet

835+360=1195h

c¢. * The company wants the finishers to take 6 weeks to complete the orders for both
April and May. If each employee works 40 h/week, then how many full-time

finishers will be needed just to complete the finishing for these orders? Justify
your response.

A POSSIBLE SOLUTION to part c, first bullet

Finishing = 1062.5 + 476
= 1538.5 hours
1538.5 -
2006) =64

The company will need 7 full-time finishers to complete the finishing for
these orders.
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Possible Solution for Written-Response Question 2

Use the following information to answer the next question.

A pilot is flying an airplane from airstrip A to airstrip B. Airstrip B is located
directly east of airstrip A. The average airspeed of the airplane is 180 km/h,
and the wind speed is 20 km/h blowing toward N10°W. The vector diagram
below models the airplane’s west-to-east flight.

N
A
w«-l-»x«:
S (e}
6.3° 100.0
x . B
>
180 o 20 km/h

| Written Response—5 marks (10%) |

A,

a. Calculate the measure of the angle between the airspeed and the wind speed, to
the nearest tenth of a degree.

A POSSIBLE SOLUTION to part a

73.7°
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b. Determine the groundspeed, x, of the airplane. Round your answer to the
nearest kilometre per hour.

A POSSIBLE SOLUTION to part b

6=180°-106.3"

=73.7°
X __ 20 or X __ 180
sin73.7°  sin6.3° sin73.7°  sin100°
= 20sin73.7° = 180sin73.7°
sin 6.3° sin100°
x=174.9 km/h x=175.4 km/h

or x%=180%+20%-2(20)(180)cos73.7°
x =175.4km/h

The groundspeed of the airplane is approximately 175 km/h.
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Use the following additional information to answer the next part of the question.

The vector diagram shown below models the return flight from airstrip B to
airstrip A.

A o< Groundspeed (v) - BB W<_I_> E
20 km/h 180 km/h S

If, on the return flight from airstrip B to airstrip A, the airspeed of the airplane
and the speed and direction of the wind remain the same, then will the
groundspeed of the airplane be slower or faster than that of the original flight?
Justify your answer.

A POSSIBLE SOLUTION to part ¢

The groundspeed of the airplane on the return flight will be faster than on the original
flight. The wind is slowing the airplane down on the original flight, so on the return
flight when the airplane flies the opposite direction, the effect of the wind will also be
the opposite on the groundspeed.

or
N
A o< Groundspeed (v) - B W E
80°,

sin@ _ sin80°
20 180
. _ 20sin 80°
sin@ = 1’0

0 =63°
v - 180 or ¢ = 180% +20% — 2(20)(180) cos 93.7°

sin93.7° ~ sin80°

_ 180sin 93.7°
~ sin80°

v = 182.4 km/h

v =182.4 km/h

Therefore, the groundspeed on the return trip will be faster than it was on the original
trip.
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Possible Solution for Written-Response Question 3

Use the following information to answer the first question.

Howard and Sue are planning a two-week vacation in July to attend a family
reunion. They will leave their home in Lethbridge and travel 1 620 km to
Hay River, N.-W.T, and then return by the same route.

The mid-size truck they are driving uses fuel at an average rate of
9.76 L/100 km, and they estimate the average fuel cost to be 91.4¢/L,
including GST.

' Written Response—5 marks (15%) |

a. * What is the total distance that Howard and Sue will travel on the round trip to
and from Hay River?

A POSSIBLE SOLUTION to part a, first bullet

1620x2=3240
The round trip is 3 240 km.
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* Determine the total cost of fuel for the round trip.

A POSSIBLE SOLUTION to part a, second bullet

, 976L
Fuel used: 3240 kmx o= =316.224 L
Cost: 316.224 x 0.914 = $289.028...

The total cost of fuel is approximately $289.03.
or

9.76 L

T00km — 316.224 L

Fuel used: 3240 km X

Cost: 317 x 0.914 = $289.738
The total cost of fuel is approximately $289.74.

b. If Sue cannot change her work schedule to go on the vacation, then Howard
will have to travel alone. A one-way bus ticket from Lethbridge to Hay River
costs $194.15, including GST. If Howard has to travel alone, should he drive
or take the bus? Justify your answer.

A POSSIBLE SOLUTION to part b

Cost of bus tickets: 2 X $194.15 = $388.30

The bus tickets are more expensive than the cost of the gas, but the
advantages of taking the bus are

— it saves wear and tear on the truck

— it would be more relaxing than driving

— it might be faster if the bus does not make too many stops on the way

The advantages of taking the truck are

— it is cheaper

— it allows more flexibility; Howard can stop whenever and wherever he
wants

— Howard would have transportation while he is in Hay River
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c. July mean temperatures in Hay River are normally distributed with a mean of
15.9 °C and a standard deviation of 1.4 °C. Determine the probability, to the
nearest hundredth, that this July will have a mean temperature above 18.0 °C.

A POSSIBLE SOLUTION to part ¢

Normalcdf (18, 40, 15.9, 1.4) =0.066 807 228 7...

= 0.07
or
_18-15.9

‘T 14
z=1.5
area to the right = 1-0.9332

= 0.0668

= 0.07

The probability that this July will have a mean temperature above 18.0 °C is
approximately 0.07.
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General Scoring Guide

Student responses to written-response questions were previously scored against specific
question-scoring rubrics based on the General Scoring Guide. Credit was given to
students who appropriately demonstrated unusual insight in addressing the question.

A “five” need not be a perfect paper!

This scoring guide reflects a mark based on four dimensions:
* mathematical understanding * clarity of communication
* application of processes * use of technology

GENERAL SCORING GUIDE

1 mark

In the response, the student

* applies some relevant mathematical knowledge to explore the initial stages of the problem;
however, the response reflects a misunderstanding of the problem

uses a relevant strategy, mathematical process, or problem-solving technique to explore the
initial stages of the problem

communicates very little relevant information and lacks clarity

uses technology inappropriately or the use of technology is not evident

2 marks

In the response, the student

* applies some relevant mathematical knowledge to find partial solutions to the problem;
however, the response reflects a minimal understanding of the problem

uses relevant strategies, mathematical processes, or problem-solving techniques to find a
partial solution to the problem

communicates strategies in a manner that lacks clarity or is incomplete

uses technology where appropriate; however, errors are evident

3 marks

In the response, the student

applies mathematical knowledge to find partial solutions to the problem and reflects a basic
understanding of the problem

uses appropriate strategies, mathematical processes, and problem-solving techniques to find
partial solutions to the problem

communicates strategies and solutions in an organized manner; however, errors,
inconsistencies, and omissions affect clarity

uses technology appropriately; however, there are inconsistencies in their application

4 marks

In the response, the student

applies appropriate mathematical knowledge to find a complete solution to the problem and
reflects a good understanding of the problem

uses appropriate strategies, mathematical processes, and problem-solving techniques to find
a complete solution to the problem; however, the solution contains an error that hinders
understanding of the response

communicates strategies and solutions in an organized manner; however, errors or omissions
may affect clarity

uses technology appropriately

5 marks

In the response, the student

applies appropriate mathematical knowledge to find a complete and correct solution to the
problem, and reflects an excellent understanding of the problem

uses appropriate strategies, mathematical processes, and problem-solving techniques to find
a complete, correct solution; the solution may have a minor error, but it does not hinder the
understanding of the response

communicates strategies and solutions in a clear, complete, and organized manner that
reflects a thorough understanding of the problem

uses technology effectively
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