
 

 

SENIOR 
Grades 10 and 11 

NOT TO BE USED BEFORE 31 AUGUST 2020 

 

If you are NOT in grade 10 or 11, 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 last. 

 

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 Ancient Message 

Lena discovered an ancient table of letters and symbols. 

 

This will help her decode the ancient message she found last year. 
Lena now knows that letters have symbols! 
Each letter is a combination of its column and row symbols. 

Example: The letter H is made up like this: 

 

Lena can now decode this message: 

 

Question: 
What is the message?  

A. LOVEWATER  B. SLEEPDAYS C. LOVEMYSUN D. CAREFORME 
 

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



A2 Smoke Signals 

The Weather Beaver uses smoke signals to send messages from the top of a mountain to beavers 
in the valley below.  

She uses small and large smoke clouds and the following code to send her messages:  

Thunderstorm Light Rain Cloudy Sunny 

    

  

One day, the beavers in the valley see the following message: 

 

But something has gone wrong! She mistakenly sent one small cloud instead of a large cloud, or a 
large cloud instead of a small one.  

Question: 
Which message was actually sent? 

Thunderstorm 

Light rain 

Cloudy 

Sunny 

 

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



A3 Seating Arrangement 

Eight friends are sitting in a circle. They are all facing inwards. 
 
We know the following facts about where they are sitting: 
 
1. Alice is sitting directly opposite to David. 
2. Henry is sitting between Greta and Eugene. 
3. Franny is not next to Alice or David. 
4. There is one person between Greta and Claire. 
5. Eugene is sitting immediately to David's left. 
 
Task: 
Place the friends in the correct places in the circle. Alice sits in seat 1. We thus write 1= Alice. 

(There may be multiple correct solutions; you only need to find one. Don't forget to click on Save 
when done!) 

  
 

Which of the following shows he corrects seat allocation? 

 

A: 1 = Alice; 2 = Bruce; 3 = Claire; 4= David; 5: Eugene; 6= Franny; 7= Greta; 8 = Henry 

B: 1 = Alice; 2 = Bruce; 3 = Henry; 4= Gretha; 5: Franny; 6= Eugene; 7= David; 8 = Claire 

C: 1 = Alice; 2 = Franny; 3 = Eugene; 4= Claire; 5: David; 6= Bruce; 7= Greta; 8 = Henry 

D: 1 = Alice; 2 = Claire; 3 = Franny; 4= Bruce; 5: David; 6= Eugene; 7= Henry; 8 = Eugene 

 

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

  

1 

2 

3 

4 

5 

6 

7 

8 



A4 Bottle Recycling 

Three machines can make new bottles from old plastic bottles as shown below: 

 

Makes a large white bottle if two white bottles are inserted. Any other combination will 
make a green bottle. 

 

Makes a large green bottle if two green bottles are inserted. Any other combination will 
produce a white bottle. 

 

Turns a green bottle into a white bottle or a white bottle into a green one. 

  

Question: 
What kind of plastic bottles should A, B, C and D be to get one new white bottle out of the system? 
 

  

There may be multiple correct solutions; you only need to find one.  

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

1. A= White; B= White; C= Green; D= Green 
2. A= White; B= Green; C= White; D= Green  
3. A= Green; B= White; C= Green; D= White 
4. A= Green; B= Green; C= White; D= White 

  

 

  



A5 Embroidery Machine 

A beaver wants to make an embroidery pattern by programming instructions for his embroidery 
machine. 

The program for the instructions uses the command OUT(cc)-IN(dd), where cc and dd indicate the 
position of the needle in the grid. 

Example: 
OUT(E6)-IN(G8) moves the needle to the E6 position and pulls the cotton thread through the fabric 
from behind. The needle then moves to the G8 position and pushes the thread from the front 
through to the back. 

The following two commands create a pattern like the one below: 

OUT(E6)-IN(G8);OUT(E2)-IN(E4) 

 

 Question: 
Which set of commands would create a pattern like the one shown below? 

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

 

 

 

  
A. 

 
B. 

 
C.  

 
D. 



B1 Red Riding Hood 

Little Red Riding Hood wants to pick flowers for her grandmother. 
Her garden is divided into several flower beds. 
Each flower bed has a certain number of flowers. 

Little Red Riding Hood starts picking flowers from the top left flower bed and makes her way down to 
the bottom right flower bed. 
She can decide to walk downwards (↓) or to the right (→) but in no other direction. 

Task: 
Select the flower beds on her path to collect the most flowers.  
 
  

 

 

What is the most number of flowers that she can pick? 

Write your answer as an integer in the right box on your answer sheet.  



B2 Shapes 

Here is an initial sequence of 2 squares: 

   

 The buttons numbered 1 to 6 below replace the first instance of the given sequence as shown: 

 

So, if button 1 is pushed, the first triangle, in any given sequence, is replaced with two circles. 
When button 5 is pushed, the first instance of three circles is replaced with nothing (that is, they are 
removed). 

Question: 

In which sequence must you press the buttons to change the initial sequence of 2 squares make the 
following sequence of 3 circles: 

                    Draw your shapes here to work out your answer. 

 
     
 

 

 

A: 1, 2, 3, 4, 5, 4, 3, 2, 1 

B: 2, 2, 1, 1, 1, 3, 2, 5, 5 

C: 4, 3, 2, 1, 1, 5 

D: 4, 3, 2, 1, 1, 2, 5, 1, 1 

 

 

Write only the letter of the correct 

answer in the right box on your 

answer sheet.  

 

 

 

 

 

 

 

 

 



B3 Tunnels 

The beavers have built a network of underground tunnels. There are six entrances and six exits. 
Exactly one beaver may enter at each entrance. The entrances are at the bottom of the illustration. 
There are two types of beavers, green and blue. If two beavers meet at a junction and they are of 
two different colors, the blue beaver will go to the right while the green one will go to the left. 

If they are of the same color, they continue on their path. 
Six beavers enter the network of passages at the same time and travel at the same speed. 

 Question 

The blue beavers are marked B, the green ones G. 
The following order of beavers exited the network: BGBGBG. 
Give the order in which they entered so that they exit in the correct order BGBGBG.  

  

There may be multiple correct solutions; you only need to find one among the solutions given. 

1. BB GB GG 

2. BG BG BG 

3.GB GB GB 

4. GG BG BB 

 

  



B4 Sawmill 

Logs of various lengths arrive at a sawmill. 
Only logs that are any length from 60 cm to 160 cm long are sent to the truck. 

The sawmill is shown below: 

 

Notes: 
The logs arrive at the START and move around the mill on several conveyer belts. 
Switch A sends away logs that are shorter than 60 cm. Other logs continue around. 
Switch B sends logs that are shorter than or equal to 160 cm to the truck. Other logs continue 
around. 
The Saw cuts the logs into two logs, one of which is 160 cm long. All logs continue around. 
Switch C sends logs that are 160 cm long to the truck. Other logs continue around. 
Sensor 1 and sensor 2 count the number of logs sent to the truck. 

Question: 
Three logs of different sizes (60cm, 140cm and 360cm) are sent to the sawmill. When no more logs 
are being sent to the saw, how many logs have the sensors counted? 

A. Sensor 1: 1 log, Sensor 2: 3 logs 

B. Sensor 1: 3 logs, Sensor 2: 1 log 

C. Sensor 1: 2 logs, Sensor 2: 2 logs 

D. Sensor 1: 0 logs, Sensor 2: 4 logs 

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



B5 Watched 

Every 10 seconds a digital camera takes a photo of the market place. 

A computer program compares each new photo with the previous one and creates a difference 
image. A difference image is made up of red squares which show where the new photo looks 
different from the previous one. 
 
If the difference image is white, there is no difference between the two photos. 
 
Example: 
If you look at the two photos below, the difference image (on the right) shows the difference between 
the first and the second photo. 

 

 Below you can see a see a new image of the market place and a sequence of difference 
images covering 50 seconds. During this time, the following five events took place (A,B,C,D,E). 

A Tom meets Tina. 

B Somebody opens the door of City Hall. 

C Tom and Tina walk together arm in arm. 

D It starts getting windy. 

E Somebody closes the door of City Hall. 

 Task: 
Move the letter of each event (A, B, C, etc.) currently on the left of your screen to its appropriate 
position in the sequence. (In the smaller blue blocks). There may be multiple solutions; just find one. 
In which order did the camera record the events?  

1. A, B, C, D, E 
2. B, A, D, E, C 
3. B, A, E, D, C 
4. A, B, E, D, C 
5. B, A, C, E, D 

 

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

  



C1 Drawing Triplets 

A robot makes a pattern by drawing a line while it moves on a square grid. 
Each pattern is represented by a set of three numbers. 

Example: 
3, 1, 5 represents Fig. 4 because it means: 

• move forward 3 squares, then turn right (Fig. 1) 
• move forward 1 square, then turn right (Fig. 2) 
• move forward 5 squares, then turn right (Fig. 3) 

Fig. 1 Fig. 2 Fig. 3 Fig. 4 

    

The robot repeats the three moves forever (Fig 4). 

Question: 
Draw the pattern that is represented by 2,4,3. The first line in front A4 to A3 to A2. The first two lines 
(2 and 4) have been drawn for you in red. Continue with the pattern until you have a pattern that will 
repeat itself.  
 
Has the last section of the line be drawn? 
 

Write down only the letter of the correct answer in the right box 

on your answer sheet. 

 

 

 

 

 

 

 

A: From E2 to E5 to C5 to C3 to F3 to F4 to A4 

B: From E2 to E5 to G5 to G1 to D1 to D4 to A4 

C: From E2 to E5 to C5 to C1 to F1 to F3 to B2 to B0 to D0 to D4 to A4 

D: From E2 to E3 to E3 to C3 to E5 to G5 to G1 to D1 to D4 to A4 

  



C2 Quipu 

A queen makes announcements using knots on hanging ropes (called quipu). 
The following quipu message says "let’s celebrate": 

 

She thinks the quipu are too hard to remember. 
The queen only needs to make 50 different announcements, so she wants a new set of quipu with 
fewer ropes. 

All that matters is the order of the ropes and the number of knots on each rope. 
Each rope has either 0, 1, 2 or 3 knots. 

Question: 
What is the minimum number of ropes that the new quipu needs to send 50 different messages? 

 

 

 

 

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

  

2 3 4 5 



C3 Rotate Rotate Rotate 

A triangle moves on a conveyor belt. The triangle has a pivot. Two vertices are closer to the pivot, 
and one vertex is farther away from the pivot. The placement of the pivot is chosen so that when the 
triangle is rotated 120o, one of the vertices is always directly above the pivot. 

 

There are arms above the conveyor belt. When the triangle passes under an arm, it may rotate 
120o anticlockwise. There are two types of arms: 

• a long arm which always rotates the triangle 
• a short arm which rotates the triangle only if the vertex farthest from the center is at the top 

Bob is designing a process that uses triangles just like those shown above. He wants triangles that 
may arrive in various orientations to be arranged into a common orientation before he designs the 
next process. Bob asks you to find a sequence of arms that will be able to accept triangles in any 
orientation and rotate these triangles so that they always end up in the same position, ready for the 
next process. Bob does not mind what the final position is as long as it is always the same for any 
triangle entering the system. 

Question: 
Which of the following sequences of arms achieves Bob's objective? 

A. Short, Long, Short, Long 
B. Long, Short, Long, Short 
C. Long, Short, Short, Long 
D. Short, Long, Long, Short 

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



C4 Trap Island 

A robot boat goes from the south bank of the river to the north bank. 
It has to go around the islands in the river. 

The boat uses a digital map to find its way from one square to the next. 
The boat can only go to a square that is not blocked by any part of an island. 

The illustration below is an example 

 

The boat uses these instructions: 

 

Pirates install an artificial island to trap the boat. Coming close to the island may stop the boat while 
it follows its instructions. 

Question: 
Which of one of these islands could be a trap for the robot boat? 
(Note: In each answer the top of your screen is North.) 

 

 

 

 

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

     Tree    One              Cee         Turtle 



C5 Willows and Poplars 

 

 

poplar willow 

Berty wants to find out more about two types of trees: willow and poplar. 
To do this, he uses a search engine that uses two special symbols which allow for more complex 
search queries: 

  

Examples: 

  

Question: 
Which one of the following queries will find all the pages that are about willows, or about poplars, or 
about both willows and poplars?  

A. [willow] # [poplar] 

B. [[willow] # poplar] # [willow # [poplar]] 

C. [[willow] # [poplar]] 

D. [[willow] # [poplar]] # [willow # poplar] 

 

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

… # … 
Combines the queries on both sides of the #. 
It only shows pages that satisfy BOTH queries. 

[ … ] 
Reverses the query between brackets. 
It only shows pages that do NOT satisfy the query. 

Query Meaning 

willow Shows pages about willows. 

[ willow ] Shows pages NOT about willows. 

willow # poplar Shows pages about BOTH willows AND poplars. 

[ [ poplar ] ] Shows pages about poplars. 

[ willow # poplar ] Shows pages that are NOT about BOTH willows and poplars. 

willow # [ poplar ] Shows pages about willows BUT NOT about poplars. 


