
 

 

ELITE 
Grade 12+ 

 

NOT TO BE USED BEFORE 15 MARCH 2021 

 

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 Winners and Losers 

Beavers are having a chess tournament. They have already played some games. In the 
picture below, every arrow is drawn from the winner to the loser. (Examples: Bob won against 
Alice but lost against Emma, and Alice won against David.) 

A special cup is awarded to a beaver that wins against every other beaver. 

Task: 
Give the names of all of the beavers who still have a chance of winning the special cup. 
 

 

 

 

Write down the initials of the names in alphabetical order in the correct box on your answer 

sheet. 

  



A2 Heat Maps 

The letter machine can recognise these five images which represent the letters I, T, O, C and 
L.  

 

The letter machine uses heat maps in the recognition process. In the heat map of an image 
the colour of a square indicates the uniqueness of the pixel colour at this position. The lighter 
the colour the more unique is the pixel. 

 Unique. None of the other images has the same pixel colour at this position. 

 Rather unique. Only one of the other images has the same pixel colour at this 
position. 

 Not unique: Two of the other images have the same pixel colour at this position. 

 Rather common: Three of the other images have the same pixel colour at this 
position. 

 Common: All other images have the same pixel colour at this position. 

Example 

This image:   has the heat map:   

Question: 
Which image has this heat map; I, T, O, C or L? 

 

 

Write the letter of your answer in the right box on your answer sheet. 

  



A3 Rope Messages 

A colony of 12 beavers each have their own pole to send messages. The poles are connected 
with ropes and the beavers use their ropes to send messages to each other. 

Whenever a beaver hears some news, he immediately uses all the ropes that connect to his 
pole to inform the other beavers. 

Example: 
If the beaver at pole F hears some news, she informs the beavers at poles G and J. The next 
beavers to hear the story will be the beavers at poles L, B and C, and so on, until all the 
beavers know the latest news. 

Task: 
Which beaver should you inform if you want your story to reach all the beavers as soon as 
possible. 
 

 

 

Write the letter of the beaver in the correct box on your answer sheet. 

 

  



A4 Sierpinski Triangle 

To form a type of Sierpiński triangle pattern the following steps are 
repeated.  

• Take a (large) equilateral triangle: 

• Mark the centres of the sides of the triangle.  
• Connect these three centres to each other to form four new 

triangles. 

• Colour the newly formed centre triangle black as shown in the 
image on the right.  

• Repeat the process for each of the newly formed white 
triangles.  

The following pictures show the first iteration when there is only one large white triangle. 

 

Task: 
In the grid below one can create the pattern that will be formed after the steps above have 
iterated three times. The first iteration has been done for you and the newly formed centre 
triangle has been coloured in black. How many black triangles will there be after 3 iterations? 

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

  



A5 New Neighbour 

A new neighbour has moved into a new house in Beaver Village. 

The village has a rule to decide on the colour of a new house: 

The colour of a new house should be the same colour as the majority of the k nearest houses. 
If there is a tie, then use k+1 instead of k. 

The number k is unknown to us. 

The map of the Beaver Village is shown below. 

 

   
Question: 
According to the rule the new house must be painted red. What is the minimum possible value 
of k; 1,2,3 or 4?  

    

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

          

 

pale blue houses 

 

red houses 

 

new house 

1 2 3 4 



B1 Snakes and Ladders 

The game of Snakes and Ladders is played by rolling a dice (with values 1 to 6) and moving 
that many places from your current cell position. Each player starts from cell number 1, and a 
player wins when they reach the last cell (49). 

 

If you reach a cell with a snake’s head, you will slide down to the snake’s tail. That is, if you 
land on cell 21, the snake will take you back down to cell 5. And if you land on a cell at the 
bottom of a ladder, you will climb up to the top of that ladder. That is, if you land on cell 23, the 
ladder will take you up to cell 36. 

Question: 
If you are at cell 19, what is the minimum number of dice rolls to win; 2,3,4 or 5?  

         

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

 

 

  

2 3 4 5 



B2 Don't Crash 

A robotic vacuum cleaner  moves in a room of 6×7 square-shaped tiles with walls 
surrounding it. 

The robot is always in the middle of a square and is always facing towards one of the four 
walls. It can be moved according to a program built using these commands: 

FORWARD: move to the next tile it is facing. 

LEFT: turn 90 degrees anticlockwise while staying on the same tile. 

RIGHT: turn 90 degrees clockwise while staying on the same tile. 

Now assume the robot is to execute the following program: 

FORWARD LEFT FORWARD RIGHT FORWARD 

Task: 
In the room map below, select all the tiles where the robot can start and execute this program 
without crashing into a wall, no matter which wall it is initially facing. 

 N  

W  E 

 S  
 

Put your answer in alphabetical order. 

Write down the characters on the tiles in the correct box on your answer sheet. 

  

V W X Y Z 2 3 

4 5 6 7 8 9 ? 

O P S T U Q R 

A B C D E F G 

! @ # - % * + 

J K L M N I H 



B3 Passwords 

The beavers make up a set of passwords for securing their lodge. The passwords consist of 
only these two symbols: 

and  

A password checker makes sure a given password is acceptable. 
The beavers use circles and arrows to describe how a checker works: 

• A checker reads in the symbols from the provided password, symbol by symbol, from 
left to right. 

• A checker always starts at the circle "S". 
• At each circle, the checker reads one symbol. 
• If the symbol read in from the password matches a symbol on an arrow that points 

from the current circle to another circle, the checker follows that arrow, otherwise the 
checker stops and does not accept the password. 

• If there are no more symbols to read from the provided password, the checker stops. 
• If the checker stops on circle E the provided password is accepted, otherwise the 

password is rejected. 

Example: 

A checker:        

A provided password that will be accepted:    

  

The beavers invent a new password checker: 

 

  



Task: 
Select those of the following passwords that the new password checker will accept. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Write the letters of your answers in the correct box on your answer sheet. 

  

A 
 

B 
              

C 
 

D 
 

E 
 



B4 Growing Plants 

In Bebras Town you can grow digital trees! 

You start with a small branch and a rule. The rule tells you how the starting branch will be 
replaced. 
This step can be repeated as shown below. 

Start Rule 
Result for 0,1,2 

iterations 
  

  

 

Remember, that every part of the tree is replaced 
simultaneously by what is given by the rule. 

The red cross symbols are not replaced, they only 
show where the rest of the tree is connected. 

 
Task: 
Starting with A, indicate which tree is produced by which rule: e.g. A4 means tree A is 
produced by rule 4. Give your answer in alphabetical order. e.g. A4, B2, C3, D1. 

 

Write your answer in the right box on your answer sheet. 

 

  

2 

A B C D 

1 

3 

4 



B5 MathMachine 

The beavers created a MathMachine. It takes a number as input and returns another number 
as output. Inside, the MathMachine there are lots of components. All components work in the 
same way. Each component takes three numbers as input, and processes them as follows: 

• If the first number is 1, return the third number to the MathMachine as output. 
• Else: 

o Decrease the first number by 1. The result is the new first number. 
o Increase the second number by 2. The result is the new second number. 
o Add the new second number and the third number. The result is the new third 

number. 
o Pass the new numbers to the next component, in the same order. 

The first component is special: 
When the MathMachine receives an input, it passes this number as the first input to the first 
component. The other two inputs for this component are 1 and 1. 

As soon as the MathMachine receives an output from any of its components, it returns this 
number as a result. 

Example: 
The image shows how the MathMachine processing the input 2. 
This example uses only two of the MathMachine's many components. 

 

Question: 
The MathMachine processes the input 4. Which number does the MathMachine return as 
output?  

Write the number of the right answer in the correct box on your answer sheet. 

 

  



C1 Nim2 

Hansel and Gretel are playing a game. 

There are 3 black stones and 7 white stones. Each turn, a player may remove 1 or 2 black 
stones or alternatively 1, 2, or 3 white stones. The player who removes the last stone(s) of any 
colour wins the game. 

 

Question: 
Gretel goes first. Which stone(s) does she need to remove in her first turn to ensure she wins 
the game?  

 

    

 

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

  

A B C D 

1 white stone 2 black stones 3 white stones It doesn’t matter how many stones. 



C2 Air Conditioning 

A beaver has decided to install 4 air conditioning units into the house 
shown below.  

The house is formed of cells. An air conditioning unit occupies one cell and 
heats that cell instantly. The hot air from a cell takes 1 minute to spread to 
all its neighbouring cells as shown in the image on the right. The image 
shows how it takes 3 minutes to warm a small room with one air conditioning unit placed on 
the cell marked 0.  

Task: 
Place 4 air conditioning units in the house below, so that the entire house is heated in as little 
time as possible. Write down the characters of the cells in the right box on your answer sheet. 

Put your answer in alphabetical order. 

  

 

  

A B C D E F G H I 

J K L M N O P Q R 

S T U V W X Y Z 1 

2 3 4 5 6 7 8 9 0 

? > ! @ # $ % * + 



C3 Hamming Lemmings 

The lemming king, King Hamming, wants to send a message to his Queen, who lives in 
another castle. He chooses four lemmings to deliver his message and gives each of them a 
flag: Dark red or pale yellow according to the message he wants to send. But the King worries 
that something might go wrong during the journey, so he chooses three more helper lemmings 
and gives them flags according to the following rules: 

• The 5th lemming is helping lemmings #1, #2, and #3: If the number of dark red 
flags they carry is odd, then lemming #5 will carry a dark red flag, otherwise he will 
carry a pale yellow flag. 

• The 6th lemming is helping lemmings #1, #2, and #4: if the number of dark red 
flags they carry is odd, then lemming #6 will carry a dark red flag, otherwise he will 
carry a pale yellow flag. 

• The 7th lemming is helping lemmings #2, #3, and #4: if the number of dark red 
flags 
they carry is odd, then lemming #7 will carry a dark red flag, otherwise he will carry a 
pale yellow flag. 

On the journey, one of the original 4 lemmings lost his flag. To cover his fault, he quickly made 
a new one. Unfortunately, he doesn't remember the colour of the flag he initially had, so he 
cannot say whether his new flag is correct or not. 

When the lemmings arrived at the Queen's castle, she saw the situation below. 

Task: 
Exactly one lemming lost his flag, but we don't know if his new flag has the right colour. 
 

Give the number of the lemming that lost his flag. Write the number in the correct box on your 
answer sheet. 

 

  

  



C4 Heavy Parts 

24 engineers build parts for a machine at 24 tables. The 24 parts are put together to make the 

machine by another engineer at table 'X' ( ). The 24 engineers all start building their parts 
at the same time. 

Seven heavy parts need to be transported to table  by trolley-robots that take 1 minute to 
go from one table to the next and need to be charged after 16 minutes. The trolley-robots can 

start at any table but must end at table . The time it takes to build the seven heavy parts 

is indicated on their tables (in minutes) e.g. . 

You can try out some different routes on the diagram below by using the paths between the 
tables. 

Notes: 

• The route must allow the trolley-robot to collect the maximum number of heavy parts 
possible in one journey. 

• Your route must consist of a maximum of 16 selected paths. 
• No table may be visited more than once (so your route cannot cross over itself). 
• Tables with heavy parts cannot be visited until the part is built. 
• Your trolley can start at any table that is not building a heavy part but must end at 

table 'X'. 

 

 

Question: 
What is the maximum number of heavy parts that a trolley-robot can collect in one 16-minute 
journey of maximum 16 minutes. 

  



C5 Wood Processing 

A delivery of 100 wooden logs has arrived. All the logs are longer than 1m. 
A team of four robots process the logs. Their task is to produce a full set of swing seats, as 
shown in the images below. 

                    

All four robots are able to select logs that still need to be processed and then perform their 
individual function on the selected log. The robots can work at the same time as each other if 
there are logs they still need to process: 

Cutter: Cuts a log on one side and makes it 1m long. 

Driller: Drills two holes through the log exactly 20cm from the left and 20cm from the right. 

Printer: Prints the company’s logo in the middle of a smooth and clean log surface. 

Remover: Removes the bark from logs of any length and makes the surface smooth and 
clean. 

Notes: 

• A robot processes each log only once. 
• The robots can work at the same time as each other but not on the same log. 
• A robot starts working when it gets a start signal from the Control Program. 
• From the moment a robot is started, it must never be idle waiting for logs from other 

robots, since it would shut itself down. 
• A robot stops working once it has processed all logs, or if there are no more logs to 

process. 

The commands in the Control Program are limited to those given below and are started 
sequentially. 

Task: 

If you rearrange the commands in the Control Program so that the robots process all the logs 

without any of them ever being idle. Which command will be in the middle (the third position) 

 

Write the letter of the command in the correct box on your answer sheet. Write your answer as 

a number in the right box on your answer sheet. 

 

 
A 

 

B 
                        

C 
 

D 
                     

E  

Start the Cutter 

Start the Remover 

Start the Printer 

Wait until all working robots have finished their work 

Start the Driller 


