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If you are NOT in grade 12 or above, please report that you have the wrong paper. 
Only when the teacher says “START”, may you begin. 
 
1. Write your personal details and your answers on the answer sheet provided. 

2. You will have 45 minutes to complete the 15 tasks. 

3. You may answer the questions in any order, but it is important to place the answer 

in the correct line on the answer sheet. 

4. Leave the tasks you find difficult for later. 

 
The mark allocation is as follows: 
 
A section:  +6 marks for every correct answer. 
B section:  +7 marks for every correct answer. 
C section:  +7 marks for every correct answer. 
If you do not answer a question or answer correctly, you get 0 (zero) for that task.   
The maximum mark is 100. 
 
Wait for the teacher to say “START”. 

 
 
 
 

 
  



A1 Scheduling Rehearsals 
 

A ballet school is planning a performance in which the ballerinas will perform duets. 

There are 6 ballerinas: Andi, Benita, Chloe, Doris, Evelyn, Fatima. 

They will dance the following duets: 

 Andi - Benita 
 Evelyn - Doris 
 Andi - Evelyn 

 Benita - Chloe 
 Doris - Andi 
 Fatima - Benita 

 Chloe - Evelyn 
 Benita - Doris 
 Doris - Fatima 

 Fatima - Evelyn 

The ballet teacher wants to schedule the rehearsals for this afternoon with a time 

slot for each duet in such a way that, when changing from one rehearsal to the next, 
one of the dancers can remain for the next rehearsal. However, no dancer can dance 
more than twice in a row as this is just too tiring. 

E.g., when Andi and Evelyn have the first rehearsal slot, then the next rehearsal 
could be Chloe and Evelyn. 

Question: 
Which ballerina can not be in the first duet no matter what schedule the ballet 
teacher comes up with? 

 
Andi   Benita   Chloe   Doris   Evelyn 
 

Write the name in the correct block on your answer sheet. 

 

  



A2 Switch On 
 

Below you see a network of 7 light bulbs and 7 light switches. 

When you click on any of the switches, the 3 bulbs connected to this switch will 
change their state: from off to on, or from on to off. 

Task: 
Get all 7 lights on at the same time! 

What are the least number of clicks needed to complete this task? 3, 4, 7 or 11? 

  

  
 Write the number in the correct block on your answer sheet.  
  

        
  
 

  



A3 Gifts 
 

The children are planning a party. 

The diagram shows who is friends with whom: 
Two children are friends if they are connected by a line. 
Gift Giving Rules: 

- For each pair of friends, one of them must buy a gift for the other. 
- The number in the diagram shows how many gifts each child must buy. 
- Every child must give away all the gifts bought. 

 
Question: 
 

 How many children will end up with more than one gift? 
 

 
 
 

Write the number of your answer in the correct block on your answer sheet. 

  



A4 Walk in the Park 
 

This is the map of a park: 

 

The green circles with letters represent the trees and the brown lines are paths. 
Note that some letters are used to label more than one tree. Walking from tree F to 
tree B can be described as F D E C A B. 

Last Sunday, two families took a walk in the park. 

The Lang family’s walk was B A A A C E D E E D A. 
The Moen family’s walk was F D C D A E A D E D A. 

Both families started their walks at the same time. 
It takes the same amount of time to walk between any two trees. 
 

Question: 
How many times did the two families meet at a tree? 
 

0: They never met at any tree 
1: Once 

2: Twice 
3: Three times  
 

Write your answer (0,1,2 of 3) in the correct block on your answer sheet. 
 

 

  



A5 Treasure Maps 
 

Pirate Beaver has a very large treasure map which is cut into smaller pieces. Each 

map piece shows a region of 8 units wide and 8 units long (Fig. 1). However, Pirate 

Beaver has a very small boat and cannot take all the map pieces with her. Smart as 
she is, Pirate Beaver finds a way to document each region (map piece) into a small 
chart in her note book. Here is how: 

1. If all units in the region are the same color, she draws a “square” in her notebook 
with the same color as the region. 

2. If all units in the region are NOT the same color, she marks a “circle” (shown as 
Chart 1) and then divides the region into 4 equal subregions (shown as Fig. 2) 
according to the central point. 

3. Repeat step 1 and 2 until all units are recorded (shown as Chart 4) 
 

 
Fig. 1 

 
Chart 1 

Fig. 2 

 

Chart 2 

Fig. 3 

 
 

Chart 3 

Fig. 4 

 
 

Chart 4 



Question: 

Here is another chart in Pirate Beaver's notebook: 

 

Based on Pirate Beaver's system, which of the following map pieces do these 
symbols represent 

A B C  D 

 
Write the letter of your answer in the correct block on your answer sheet. 
 

 
 
 

 
 
 

 

  



B1 Box Jump 
 

There are 8 boxes on a shelf. The positions of the boxes are labelled from 1 to 8. 

Each box contains an instruction for how a game piece should move.  
An example of each instruction type is given below: 

1. Movement to the Left 

e.g. 2L means move two boxes to the left. 
 

 
 

2. Movement to the Right 
e.g. 3R means move three boxes to the right. 
 

 
 

3. Do not move 
If the rule says "0", do not move from this box at all. 

 
Question 
Consider these instructions: 

 

On which box should you start your game piece so that, by following the rules, it 

touches every box? Write down only the number of the box in the correct block on 
your answer sheet. 

 
 

  



B2 Ballroom Floor 
 

Beaver has to tile a big ballroom floor that is made up of 16 rows of tiles and 31 
columns. 

She decides to create a pattern based on a set of rules. Here is an example "rule 
set": 

 

When placing a new tile, Beaver looks at the three tiles in the row above the new tile 

(diagonally left, directly above, and diagonally right) to determine which rule in the 
rule set to apply. This shows her whether the new tile should be black or white. 

To allow her rules to work at the edges, Beaver decides to imagine that all the tiles 
that are outside of the floor are also white and remain white. 

Beaver decides to start with one black tile in the middle on the top row. Using the 
example rule set, the following pattern is formed: 

 

The ballroom owner doesn’t like this pattern very much! 
 
She wants the last row of the floor to start and end with a black tile. 

It must also alternate between black and white tiles like this: 
 

 
 
  



Task: 
Choose a set of rules out of the four rules below, that will produce the required 
result.  

 
Remember, you have to start with one black tile in the middle of the top row. 
 

  

 
 

  



B3 Rows and Columns 
 

Below on the left you see a picture of a game board with 4 pieces placed on it. 

The diagram to the right of the board represents the positions of the pieces. 
It is drawn in the following way: 

 For each piece on the board, draw a circle. 
 If two pieces are in the same row on the board or in the same column on the board, 

then draw a line between their circles in the diagram. 

(Do not draw any other lines in the diagram.) 

 

Letters have been placed on the pieces and the circles so you can easily check that 
the diagram is correct. 

A new board with six pieces is shown below. 

A new position diagram for this board is drawn in the same way. 

 

Question: 

Which of the four diagrams below correctly represents the game board? 
 

Write the letter of your answer in the correct block on your answer sheet. 

A B C     D 

  



B4 Connections 
 

The circles in the design below are connected to some of their neighbours. 

Your job is to colour in some of the circles.  

The symbol and number inside each circle indicate the number of neighbours that 
need to be coloured in. 

Examples:  

The circle marked with "=3" must have exactly 3 of its 4 neighbours coloured in.  
Similarly, the circles marked with "<4" must have fewer than 4 of their 
neighbours coloured in. 

 
Task: 
How many circles must be coloured in to obey all the rules? 

 
Write only the number in the correct block on the answer sheet. 

  



B5 Longest Word Chain 

Beavers often play a two-player word chain game. 

Game Rules 

Place 9 word cards face up in front of both players. 
Player one starts by saying one of the words. 
Player two says another word that begins with the last letter of the previous word. 

Player one says another word that begins with the last letter of the previous word 
and which has not been used yet. 
Play continues in this way until there is no new word available. 

Below is a set of 9 cards. Arrows have been added to help with this question: 

 

Question: 
What is the largest possible number of words that can be said in one game? 

Write down the number in the correct block on your answer sheet 

 

  



C1 Winning the Lottery 
 

Xavier (X), Ylenia (Y), and Zoe (Z) are all older than 18 play the lottery. 

They would all like to know if one of them wins, but they also want to keep 
this piece of information secret if they themselves are the winner! 

To keep their privacy, they decide to act this way: 

1. They will meet privately in pairs and toss a coin, observed by both. 
2. Beavers that have not won the lottery truthfully announce whether the two 

tosses they observed were the same or different. 
3. If a beaver has won the lottery, they announce the opposite of what they 
observed (e.g. a beaver will announce different if the two tosses observed 

were in fact the same, or same if the two tosses were different.) 
 

Example: 

If the tosses are: 

                               

 

and Zoe won the lottery: everyone will announce "Different". 

 
Question: 
Xavier announces Same, Ylenia announces Same, and Zoe announces Different. 

What do we know, assuming that a maximum of one beaver could have won the 
lottery? 
 

A. We can be certain that nobody won the lottery.  

B. We can be certain that somebody won the lottery, but we don't know who won. 

C. We can be certain that somebody won the lottery, and we know who.  

D.  We do not know whether or not anybody won the lottery. 

 

Write the answer in the correct block on your answer sheet. 

 

 

  



C2 Arrows 
 
 

 
In the figure above, the black arrow at A points at one black arrow at B and one 
white arrow at C. 

The white arrow at C points at exactly two white arrows at E and at G. 

Only one of the four blocks below obeys the rules:  

 all white arrows point at exactly one other white arrow and  

 all black arrows point at exactly two other black arrows. 
 
 

It is acceptable if an arrow of one colour is between two arrows of the other colour 
that points towards each other. 

 
Question:  
Which one? 

Write down the letter of the correct answer in the right block on your answer sheet. 
 
 

A                                       B                                C                                D 

 

 

  

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    



C3 Sign-up debugging 
 

Sara is developing a website for her friends to share their art projects. 

She designed a sign-up process so a user can first create an account with a unique 
STUDENT ID as a username and then enter a valid email address for further 
communication. 

The following buttons show the steps of her sign-up process: 

  

During testing, she found a critical design bug:  

If a user mistypes his email address, he does not receive the email with a 
confirmation link and therefore he cannot sign-in. 

The user also cannot start the process all over again as his STUDENT ID has already 
been submitted and it is no longer available. 

Write the letter of your answer in the correct block on your answer sheet. 
Task: 

Help Sara by selecting the sign-up design steps to remove the bug. 
(You can rearrange the program by dragging and dropping the instructions in the 
sequence above.) 

 

  

Ask the user for STUDENT ID 

Check if the STUDENT ID was not used before 
gebruik was nie 

Create an account with the STUDENT ID 

Ask the user for email address 
address 

Send a confirmation link to the email 

Detect a click on the confirmation link 
 

Finished! Proceed to the sign-in page 
 

B 

Ask the user for STUDENT ID 

Check if the STUDENT ID was not 

used before 
gebruik was nie 

Create an account with the STUDENT 
ID 

Ask the user for email address 
address 

Send a confirmation link to the email 

 

Detect a click on the confirmation link 
 

Finished! Proceed to the sign-in page 
 

A 

Ask the user for STUDENT ID 

Check if the STUDENT ID was not 
used before 
gebruik was nie 

Create an account with the STUDENT 
ID 

Ask the user for email address 
address 

Send a confirmation link to the email 

 

Detect a click on the confirmation 
link 
 

Finished! Proceed to the sign-in page 
 

C 

Ask the user for STUDENT ID 

Check if the STUDENT ID was not used 
before 
gebruik was nie 

Create an account with the STUDENT ID 

Ask the user for email address 
address 

Send a confirmation link to the email 

 

Detect a click on the confirmation link 
 

Finished! Proceed to the sign-in page 
 



C4 Colouring Sheet  
 

The pattern below needs to be coloured! 

There are two rules: 

1. Use as few colours as possible. 
2. You may not colour 2 areas the same colour if the areas touch each other 

with an edge. 

Task: 
How many colours would you need, following the two rules above. Write your 
answer in the correct block on your answer sheet.  

  

 

  



C5 Flipping Cards 
 

A row of cards is laid out in front of you. 

The cards may lie face up:  

or face down:  

How to play: 

For each step in the game you: 
 examine the cards from right to left 

 if the current card is face down, you turn it face up and stop 
 if the current card is face up, you turn it face down and move to the next card 
 when you run out of cards, you stop. 

The image below shows the effect of such a step: 

Before 

 

After 

 

 There are 7 cards lying face down.  

 
Question:  

By using the rules set out above, how many steps will it take to get all 7 cards faced 
up? 

A. It will take 10 steps or less.  
B. It will take more than 10 steps but at most 100 steps  

C. It will take more than 100 steps but at most 1000 steps 
D. It will take more than 1000 steps. 
E. You can never reach the situation with all 7 cards facing up. 

 
 Write the letter of the correct answer in the correct block on your answer sheet. 

 


