
 

ELITE 
Grade 12+ 

 

NOT TO BE USED BEFORE 7 MARCH 2022 

 

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 Colourful Tube 

Beaver Mark wants to fill a tube with various types of liquids. His science teacher explained that a liquid 
with a higher density will always be below a liquid that has a lower density. The teacher gives Beaver Mark 
3 examples of tubes filled with all available liquids in the laboratory: 

 

Question 

Beaver Mark intends to fill a tube with 4 different kinds of liquids from the laboratory. Which tube could 
Beaver Mark have filled? Write the letter of your answer in the correct box on your answer sheet. 

 

  

A B C D 



A2 Truchet Tiles 

The following patterns were each created according to a single tile. 

Question 

Match the tiles (numbered 1 to 4) to their possible patterns (labelled A, B, C and D). 

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

1 2 3 4 

A B C D 



A3 A Desk Trouble 

In Miss Beaver's programming class, students adjust the heights of their desks by using an electrical 
system. The recommended height of the students’ desks is 60 beaver units. 
Unfortunately, a naughty little beaver spilt water on the controls, causing a change in the heights of all the 
desks, as shown in the image below. 

 

After the control buttons failed, this are how they function: 

• The “A” button can raise desktops 1, 2 and 3 by 10 beaver units, each time it is pressed. 
• The “B” button can lower desktops 2, 3 and 4 by 10 beaver units, each time it is pressed. 
• The “C” button can raise desktops 1, 3 and 4 by 10 beaver units, each time it is pressed. 

Question 

Help Miss Beaver choose the correct option that could place all desks at the recommended height of 60 
beaver units. Write the letter of your answer in the correct box on your answer sheet. 

 

  A 

B 

D 

C 



A4 Pyramid of Coins 

Emil has 6 coins: 

 

He laid them overlapping each other on the table to make a shape like a pyramid. 

Question 
 
Which was the fourth coin Emil laid on the table?  
Write the letter of your answer in the correct box on your answer sheet. 

 

  

  

A B C D E F 



A5 Jumping Jack 

Jack is a monkey living in a park. From one tree, he can jump to another tree if it's either up to two cells 
away horizontally or up to two cells away vertically, or one cell away diagonally, as shown in the diagram 
below. 

 

Jack plays a game in which he jumps to as many different trees as possible without touching the ground. 
He can start from any tree in the park. The map of the park is below. 

Question: 

What is the largest number of different trees that Jack can visit in one go without touching the ground? 
Write only the number as your answer in the correct block on your answer sheet. 

  

 



B1 Meeting race 

Two friends need to meet urgently - see the map below. They can walk from a square to a horizontally or 
vertically adjacent square in exactly one minute. If they reach a bike or car they can use it to travel faster – 
2 squares in one minute with a bike, 5 squares in one minute with a car. They cannot travel over water. 

Use the picture below to help you solve the question.  

 

Question: 

What is the minimum number of minutes they need to end up on the same square?  

Write your answer as an integer (without units) in the correct box on your answer sheet. 

  



 

B2 Spider Quilts 

When Wanda sees an interesting web she uses it to design a new quilt. 
 
She numbers the web's anchor points from 1 to N and then arranges squares of fabric into an N-by-N grid 
as follows: 

• For every piece of silk, if its anchors are numbered X and Y, she places two fabric squares in her 
grid. Each of these squares is marked with a star: 

o One star fabric square is placed where row X and column Y meet.  
o Another star fabric square is placed where row Y and column X meet. 

• The rest of the grid is filled using solid fabric squares. 

For example, the spider web on the left inspired the quilt on the right. 

 

Wanda now sees the following web and wishes to design a new quilt: 

 

Question 

What will her quilt look like? Write the letter of your answer in the correct box on your answer sheet.  

 

  

A B C D 



B3 Fruit Stack 

A family of father, mother, daughter and son prepares breakfast for the next day. 

They pile up four boxes, each filled with a different fruit: 

A=Apple , P=pear , O=orange  or S=strawberry . 

Being half-asleep in the morning, everyone just grabs the topmost box right after getting up. They do not 

know in which exact order they will get up, but the mother always gets up before the daughter, and the 
father is always last. 

Nobody likes all fruits; here is the list of preferences: 

  

(A) (P) (O) (S) 

Father 
  

 

 

Mother 
 

 

  

Daughter 
   

 

Son 
  

 

 

Question 

Following the conditions above, place the fruits in the boxes in the correct order from top to bottom so that 
everyone is guaranteed to get a fruit they like. 

Using the letters that symbolise each fruit as shown in the image above, write your answer as letters in the 
correct block on your answer sheet. 

  



 

B4 Hashing 

Tim accompanied his older sister Sue to the Bebras Public Library. The library only has one huge 
bookcase. They wanted to borrow the book “Constructing Dams For Beginners”. 

When they arrived, Sue went straight to the bookcase and pulled out the correct book. “How did you know 
where the book was?” Tim asked surprised. Sue smiled and showed him two pieces of paper:  

 

 

 

“I took the first letter of each 
word in the title and converted 
them into a number using the 
table. Then I multiplied the 
number of the first letter by 2 
and added the number of the 
second letter. I then multiplied 
the result by 2 and added the 
number of the third letter. 
Finally, I multiplied that result 
by 2 once more and added the 
number of the last letter. I 
looked in the row of the 
second-to-last digit and the 
column of the last digit I 
obtained for the book. It is 
very easy to find that way, 
even if there were three books 
there,” explained Sue. 

“But what about numbers 
greater than 99?” asked Tim. 

Sue replied: “I just ignore all 
digits except for the last two.” 

 
 
Question:  
 
In which bay can you find the book “How To Avoid Falling Trees”? Write your answer as a 2-digit number 
in the correct box on your answer sheet. 
  



B5 Playing with hats 

Beavers like to play a game by placing chips on tiles. 

The beaver moves from left to right from tile to tile  . 
The beaver has a hat and behaves differently depending on whether he has the hat on his head or in his 
hand. It makes no difference whether the hat is in his left or his right hand. The pictures in the table below 
show the rules of the game. The changes for each situation from before to after are shown with the use of 

“ ”. 

For example: If the beaver has his hat on his head and steps on a tile with no chip, he places a chip on the 
tile and takes off his hat before moving to the next tile.  

  
 

 

 

 

 

 

 

 

 
In the beginning, the beaver has the hat in his hand and the chips are on the tiles as in the picture below. 

 

Question 

What will the end result look like?  
Write the letter of your answer in the correct box on your answer sheet. 
 

 
 

 

  

1 2 3 4 8 7 6 5 

A 

B 

C 

D 



C1 Unification 

In the far land of Beavaria, there lived four tribes in several villages. Each tribe has its own flag as shown in 
the picture: red stripes, green triangles, orange squares and blue circles. One day, they all decided to unify. 
However, in order not to cause chaos in the land of Beavaria, it was decided that only two tribes can be 
unified at the same time. The time, in months, needed to unify two tribes is equal to the number of villages 
of these two tribes. After this, the two tribes become one single tribe, and the unification process is repeated 
until there is only one, unified, tribe remaining. 

 

Question 

What is the minimum number of months needed for all the tribes to unify? Choose the correct answer. 

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

 

 

C2 Beaver Sort 

There are a number of tree trunks in the river, all of different sizes. Beaver Hamid's task is to sort the 
trunks by size. Hamid moves along the riverbank, always taking a position between two trunks. He 
compares these two trunks by size and swaps them if necessary. 

Hamid knows he can sort trunks in the following way, no matter how the trunks come in initially: 

Start at the position on the right of the leftmost trunk. 

Repeat until you are on the right of the rightmost trunk: 

• If the trunk on the left is smaller than the trunk on the right: move to the right by one trunk. 
• If the trunk on the right is smaller than the trunk on the left: 

o swap these trunks; 
o unless you are in the starting position: move to the left by one trunk. 

In the example below Hamid sorts 4 trunks this way. He ends up doing so in 9 moves.   



  

The number of moves Hamid has to make to sort a bunch of trunks depends on how the trunks come in 
initially. In the worst case, Hamid would have to make 30 moves for sorting 6 trunks. 

Question 

Now Hamid must sort 60 trunks. The number of moves he has to make can be expected to fall in which 
range? Write the letter of your answer in the correct box on your answer sheet. 

  

C3 Team Building 

 

Eight people usually form three quiz teams. 

In the graphs above, circles represent people. If there is a line between two people, this means they do NOT 
know each other. Knowing this, it is possible to assign teams by colouring in the circles, which can also help 
find the minimum number of teams possible. Each team sits at its own table as shown in the image below. 

A B C D 



 

Unfortunately, one table is broken tonight, so only two quiz teams can be formed. This becomes possible if 
two people are introduced to each other as this has the effect of removing one line from the graph. But, 
who to introduce? 

Task 

 
Select one line from the graph below that, when removed, allows two teams of four to be formed.  

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

 

  



 

C4 Error Detection 

In Beaver City, electricity is produced by windmills on the hills and it gets carried to the houses through the 
network shown below. 

Some links are faulty, though: the two houses with the lights off don’t have electricity anymore! All others 
do. Electricity can flow from house to house in any direction. 

Question 

According to the current state of the houses, determine on each link in this electricity-distribution network if  

(1) it is known to be faulty ( ), 

(2) it is known to be working ( ), or  

(3) we cannot tell, without more information, if it is faulty or working ( ). 

How many lines are faulty, how many are working and how many require more information to determine if 
it’s working or faulty? Write your answer as numbers in the correct block on your answer sheet. 

 

  



C5 Counting by Nodding 

A ticket vending machine uses Computer Vision (CV) for communication. To purchase n tickets, a 
customer standing in front of the vending machine must nod n times and then raise their head once. The 
CV system constantly detects the vertical length of the bridge of the nose in the live camera image and 

assigns it to the variable Nose. 

If the value of the variable Nose is 1, 
the head is in its normal position. 

 

When the customer nods and the head 
goes down, the value of the variable 
Nose gets greater than 1, because the 
nose appears to be longer. 

 

When the head is raised, the value of 
the variable Nose gets smaller than 1. 

 

A control program starts when the customer stands in front of the vending machine with their head in its 
normal position. 

Question 

Below you see a skeleton of the control program. 

Complete the program by placing the appropriate condition blocks on the right into the gaps. Write your 
answer by placing the correct letters in the appropriate spaces on your answer sheet. 

  

(1) 

(2) 

(3) 

A 

B 

C 

D 

E 


