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1.1: Plotting Points 
 
 

1. Plot each set of points on the grid below.  
Join the points to form a quadrilateral. 
Identify the quadrilateral 
 

Set 1: A(1, 1),  B(1, 5),  C(– 3, 5),  D(– 3, 1) 
Set 2: J(1, – 3),  K(5, 1),  L(8, 1),  M(4, – 3) 
Set 3: P(– 3, 0),  Q(– 6, – 2),  R(4, – 4),  S(10, 0) 

2. Plot these points. 
Connect the points in order. 
Name the polygon. 
 

(1, – 1),  (2, 1),  (1, 3),  (– 1, 4), (– 3, 3), 
(– 4, 1),  (–3, –1),  (–1, – 2),  (1, – 1) 

3. Plot these points. 
Connect the points in order. 
What picture do you see? 
 

(2, 1), (5, 5), (1, 2), (0, 5), (– 1, 2), (– 5, 5), 
(– 2, 1), (– 5, 0), (– 2, – 1), (– 5, – 5), 
(– 1, – 2), (0, – 5), (1, – 2), (5, – 5),  
(2, – 1), (5, 0), (2,1) 

4. Make your own picture. Record the points in 
order. Exchange your picture code with a 
classmate and construct each other’s picture. 
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1.2: Grid Walking 
 
 
1. You and your partner need a Grid Walking game board and a score sheet. 
 
2. Each of you chooses one ‘Starting Position’ and one pair of Grid Walk directions. Record 

these on the score sheet. 
 
3. On the grid, mark your starting position and move across the grid following the Grid Walk 

directions. 
 
4. Keep moving following the Grid Walk directions until you get to an edge or a corner of the 

grid. 
 
5. Collect 1 point for each complete “step.” No points are given for partial steps! 
 
6. The next player chooses a new starting position and new Grid Walk directions. 
 
7. Use a different colour to mark each turn on the grid. 
 
Example:  
The starting position is (−3 ,7). 
The Grid Walk directions are: Down 3, Right 1. 
 
This play has 5 complete “steps” and earns 5 points. 
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1.2: Grid Walking Game Board (continued) 
 

Starting Position Choices Grid Walk Choices 
(2, −4) (−4, −1) Up 0 Down 0 Right 0 Left 0 

(−2, 0) (1, 1) Up 1 Down 1 Right 1 Left 1 

(−3, 7) (0, 0) Up 2 Down 2 Right 2 Left 2 

(5, −4) (−6, 1) Up 3 Down 3 Right 3 Left 3 

(0, 2) (4, −3) Up 4 Down 4 Right 4 Left 4 

(4, 2) (−2, −3) Up 5 Down 5 Right 5 Left 5 
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1.2: Grid Walking Score Sheet (continued) 
 
Player: Player: 
Starting 
Position Grid Walk Points Starting 

Position Grid Walk Points 
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Points and their Coordinates (Presentation software file) 
Download this file at www.curriculum.org/occ/tips/downloads.shtml 
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Cartesian Plane

y axis

x axis
origin

René Descartes (1596-1650)

Points and their Coordinates
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The Cartesian Plane is 
divided into four
quadrants.
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Plotting Points in the Cartesian Plane
(5, 6) is an example of an ordered pair.

x coordinate

y coordinate (5, 6)
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Plotting Points in the Cartesian Plane
(5, 6) is an example of an ordered pair.

x coordinate

y coordinate (5, 6)
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(x, y)

in the door

up the elevator

It is like entering a hotel …

(– 3, 4)
(– 3, 4)

left 3

up 4
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Plot the following points.

A(– 4, 6)
A(– 4, 6)B(2, – 3)

B(2, – 3)

C(– 6, – 4)

C(– 6, – 4)

D(7, 3)

D(7, 3)

These points all lie in different quadrants.
What do you notice about their coordinates?

 

x

y

Plot the following points.

F(0, 6) F(0, 6)

E(5, 0) 

H(0, – 3)

G(– 7, 0)

G(– 7, 0)
H(0, – 3) E(5, 0)

These points all lie on the axes, not in quadrants.
What do you notice about their coordinates?
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2.1: Reading a Sonar Display 
 
 
The Chief Petty Officer is using sonar to help three ships: a Tanker, a Corvair and a Merchant 
Ship navigate the ocean.  The sonar display resembles an xy-plane. 
 
1. The Tanker is located at (3, 4).  Plot its position.  

After one minute it has moved UP 1 and RIGHT 2. Plot and label the new position. 
 
2. The Corvair is located at (−4, 7).  Plot this position with a different coloured pencil or pen. 

After one minute it has moved DOWN 1 and RIGHT 0. Plot and label the new position.  
 
3. The Merchant Ship is located at (−2, −4). Plot this position with a different coloured pencil or 

pen. 
After one minute it has moved UP 2 and RIGHT 3. Plot and label the new position. 

 
4. A Submarine appears at (6, −3). Plot this position with a different coloured pencil or pen. 

After one minute it has moved to (3, −5).  Describe how it travelled to this position. 
 

5. Plot the position of the Tanker after 2 more minutes and label the new location. 

 

MERCHANT SHIP 

TANKER CORVAIR 
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2.1: Chief Petty Officer’s Dilemma – The Problem 
 
 
 
 

 

 

 

 

Large ocean going Merchant Ships refuel and restock their cargo while travelling at sea.  A 

Tanker carrying fuel and a Corvair carrying food and medical aid are expected to meet the 

Merchant Ship in the middle of the ocean, service it with fuel and restock its cargo.   

 

It is the Chief Petty Officer’s (CPO’s) job to ensure that these boats meet at the same time so 

that the cargo can be unloaded. The CPO does this by tracking the positions of the three 

ships on the sonar display and making recommendations to the captains of the Tanker and 

the Corvair, suggesting when and how they should alter their course. 

 

Help the Chief Petty Officer advise the captains of the Tanker and Corvair how they should 

manoeuvre their ships. 

 

CORVAIR 

 

MERCHANT SHIP TANKER 
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2.1: Group Investigation Guide 
 
 
 
 
 
 
A. Explore the Problem – Whole Class 
Describe the problem. 
 

What information do you know? 
 
What are you asked to find out? 
 
What can you "try out?" 

 
 
B. Model – Partners 
Model the position and motion of the boats on the sonar display. 

 
How will you keep track of the position of each ship? 
 
How will you decide if the ships will meet at the same time? 

 
 
C. Manipulate – Partners 
Investigate to determine the number of ways you can alter the Tanker’s or the Corvair’s motion 
so that they meet the Merchant Ship at the same time. 
 
 
D. Conclude – Partners 
Choose the "best" plan that ensures all three ships meet at the same time. 
 
Write a memo to the Chief Petty Officer with your recommendation. 
 
The memo must include: 
- list of all the choices that you considered; 
- your recommendation to the chief petty officer that ensures all three ships meet at the same 

time; 
- an explanation indicating why this is the best choice. 
 
 
E. Oral Report – Partners 
Prepare a short presentation that describes how you solved the CPO’s dilemma. 

CORVAIR 

 

MERCHANT SHIP TANKER 
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2.1: Sonar Displays 
 
 
 
 
 
 
 
On the Sonar Display grid, plot the ships’ locations for each display. Use different colours for 
each sonar display. 
 

Sonar 
Display Merchant Ship Corvair Tanker 

1 The Merchant Ship starts at 
(9, 0). After one minute it is 
located 1 UP and 2 LEFT of 
its starting position. 

The Corvair starts at (8, 9). 
After one minute it is located 
3 DOWN and 2 LEFT of its 
starting position. 

The Tanker starts at (−8, 1). 
After one minute it is located 
1 UP and 3 RIGHT of its 
starting position. 

2 The Merchant Ship starts at 
(9,−9). After one minute it is 
located 1 UP and 2 LEFT of 
its starting position. 

The Corvair starts at (8, 9). 
After one minute it is located 
3 DOWN and 2 LEFT of its 
starting position. 

The Tanker starts at (−6, 3). 
After one minute it is located 
2 DOWN and 2 RIGHT of its 
starting position. 

3 The Merchant Ship starts at 
(2,−3). After one minute it is 
located 2 UP and 1 LEFT of 
its starting position. 

The Corvair starts at  
(−7, −6). After one minute it 
is located 3 UP and 2 
RIGHT of its starting 
position. 

The Tanker starts at (7, 7). 
After one minute it is located 
1 DOWN and 2 LEFT of its 
starting position. 

4 The Merchant Ship starts at 
(9, 2). After one minute it is 
located 1 DOWN and 3 
RIGHT of its starting 
position. 

The Corvair starts at (8, 3). 
After one minute it is located 
1 DOWN and 2 LEFT of its 
starting position. 

The Tanker starts at (3, −7). 
After one minute it is located 
2 UP and 1 LEFT of its 
starting position. 

CORVAIR 

 

MERCHANT SHIP TANKER 
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2.1: Sonar Display Grid 
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3.1 Assessment Tool: Chief Petty Officer’s Dilemma 
 

Mathematical 
Process 

(Category) 
Criteria Below  

Level 1 Level 1 Level 2 Level 3 Level 4 

Knowing Facts 
and Procedures 
(Knowledge/ 
Understanding) 

Plotting points on 
the co-ordinate axes 
 
Using direction 
statements to move 
from point to point 
on the co-ordinate 
axes 

Use an analytic marking scheme. 

Reasoning and 
Proving 
(Thinking/ 
Inquiry/Problem 
Solving) 

Completeness of the 
advice to the captain 

- little or no 
evidence of best 
advice 

- advice with 
major omissions 

- advice with 
some omissions 

- complete advice - complete advice 
that includes 
some evidence of 
reflection on the 
strategy used to 
generate the 
advice 

Communicating 
(Communication) 

Clarity of the oral 
presentation 

- unclear/ 
confusing 

- limited clarity - some clarity - clear - precise 

 Integration of 
mathematical forms 
into a narrative in 
the memo 

- message 
demonstrates 
little or no 
integration 

- message 
demonstrated 
beginning 
integration 

- message 
demonstrated 
moderate 
integration 

- message 
demonstrated 
well-developed 
integration 

- message 
demonstrated 
sophisticated or 
complete 
integration 

Making 
Connections 
(Application) 

Appropriateness of 
strategies selected 
to determine the 
“best” advice to 
give the ship’s 
captain 

- inappropriate 
for this situation 

- limited 
appropriateness 

- moderate 
appropriateness 

- appropriate - highly 
appropriate 

 


