
Nationellt centrum för matematikutbildning

Till läraren

Välkommen till Kängurutävlingen – Matematikens hopp 2023
Cadet

–	 Tävlingen genomförs under perioden 16 mars – 24 mars. Uppgifterna får inte användas tidigare. 

–	 Sista dag för redovisning av antalet deltagare är den 31 mars. Du får då tillgång till facit och ett kalkyl-
blad där du matar in elevernas svar och sedan får du en sammanställning av klassens resultat. 

–	 Redovisa resultatet senast 28 april.

–	 Tävlingen är individuell och eleverna får arbeta i 60 minuter. De tre delarna ska genomföras vid ett 
och samma tillfälle.

–	 Eleverna behöver ha tillgång till papper för att kunna göra anteckningar och figurer. Linjal behövs 
inte. 

–	 Miniräknare eller sax får inte användas. Observera att telefoner, datorplattor och datorer inte heller 
får användas. 

–	 Läs igenom problemen själv i förväg så att eventuella oklarheter kan redas ut. 

–	 Kontrollera att kopiorna blir tillräckligt tydliga så att nödvändiga detaljer syns.

–	 Besök Kängurusidan på ncm.gu.se/kanguru där vi publicerar eventuella rättelser och ytterligare 
information. Där finns också information om hur kalkylbladet fungerar.

–	 Samla in problemformulären efter tävlingen. Problemen får inte spridas utanför klassrummet 
förrän efter 28 april, men ni får gärna arbeta med problemen i klassen.

Mikael Passares stipendium 
Mikael Passare (1959–2011) var professor i matematik vid Stockholms universitet. Han hade ett stort 
intresse för matematikundervisning på alla nivåer och var den som tog initiativ till Kängurutävlingen i 
Sverige. Mikael Passares minnesfond har instiftat ett stipendium för att uppmärksamma elevers goda 
matematikprestationer. Information om hur du nominerar elever kommer tillsammans med facit och 
kommentarer.

Lycka till med årets Känguru!

e-post: kanguru@ncm.gu.se

För administrativa frågor, vänd dig till Ann-Charlotte Forslund:
Ann-Charlotte.Forslund@ncm.gu.se 
031–786 69 85

För innehållsfrågor, vänd dig till Ulrica Dahlberg eller Johan Häggström:
ulrica.dahlberg@ncm.gu.se
johan.haggstrom@ncm.gu.se
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Three points problem

1	 The diagram shows a set of horizontal and vertical lines 
	 with one part removed. 

	 Which of the following could be the missing part?

A  	 B  	 C  	 D  	 E 

[Croatia]

2	 Which of the shapes below cannot be divided into two trapezia by a single straight line?

A 

Triangle

	   B 

Rectangle

    C 

Trapezium

       D 

  Regular 
  hexagon

	E 

Square
[Georgia]

3	 A grey circle with two holes in it is placed on top of a 
	 clockface, as shown. The grey circle is turned around its 
	 centre such that an 8 appears in one hole. 
	 Which two numbers could be seen in the other hole?

A  4 or 12	 B  1 or 5	 C  1 or 4	 D  7 or 11	 E  5 or 12
[Denmark]

4	 Werner wants to write a number at each vertex and on each edge of 
	 the rhombus shown. He wants the sum of the numbers at the two 
	 vertices at the ends of each edge to be equal to the number written 
	 on the edge. 
	 What number will he write instead of the question mark?

A  11	 B  12	 C  13	 D  14	 E  15
[Greece]

5	 Kristina has a piece of transparent paper with some lines 
	 marked on it. She folds it along the dashed line.

	 What can she now see?

A  	 B  	 C 

D  	 E  		

							              [Denmark]
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Four points problem

6	 A tiler wants to tile a floor of dimensions 4 m × 6 m using identical 
	 tiles. No overlaps or gaps are allowed. 

	 Which of the following tiles could not be used?

A  	 B  	 C  	 D  	 E 
[Greece]

7	 John has 150 coins. When he throws them on the table, 40 % of them show heads and 
60 % of them show tails. 

	 How many coins showing tails does he need to turn over to have the same number show 
heads as show tails?

A  10	 B  15	 C  20	 D  25	 E  30
[Australia]

8	 Anna has five circular discs, each of a different size. She decides to build a tower using 
three of her discs so that each disc in her tower is smaller than the disc below it. 

	 How many different towers could Anna construct?

A  5	 B  6	 C  8	 D  10	 E  15
[Slovenia]

9	 Evita wants to write the numbers 1 to 8 in the boxes of the grid shown, so 
	 that the sums of the numbers in the boxes in each row are equal and the 
	 sums of the numbers in the boxes in each column are equal. She has already 
	 written numbers 3, 4 and 8, as shown. 
	 What number will she write in the shaded box?

A  1	 B  2	 C  5	 D  6	 E  7
[Mexico]

10	 Theodorika wrote down three consecutive whole numbers in order, but instead of digits 
she used symbols and wrote ,  and  . 

	 What would she write next?

A  	 B  	 C  	 D  	 E  
[Germany]

A  12	 B  16	 C  18	 D  22	 E  36
[Iran]

11	 The diagram shows five equal semicircles and 
	 the lengths of some line segments.

	 What is the radius of the semicircles?
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12	 Some edges of a cube are to be coloured red so that every face of the cube has at least 
one red edge. 

	 What is the smallest possible number of edges that could be coloured red?

A  2	 B  3	 C  4	 D  5	 E  6
[Belarus]

13	 Matchsticks can be used to write digits, as shown in the diagram.

	 How many different positive integers can be written using exactly six matchsticks in 
this way?

A  2	 B  4	 C  6	 D  8	 E  9
[Austria]

14	 Triangle ABC is isosceles with ∠ABC = 40°. The two marked 
	 angles, ∠EAB och ∠DCA, are equal. 

	 What is the size of the angle ∠CFE?

A  55°	 B  60°	 C  65°	 D  70°	 E  75°
[Catalonia]

15	 Tom, John and Lily each shot six ar- rows at a target. Arrows hitting anywhere within 
the same ring score the same number of points. Tom scored 46 points and John scored 
34 points, as shown. How many points did Lily score?

A  37	 B  38	 C  39	 D  40	 E  41
[China]

16	 The diagram shows a rectangle made from three grey squares, each 
	 of area 25 cm2 , inside a larger white rectangle. Two of the vertices of 
	 the grey rectangle touch the mid-points of the shorter sides of the 
	 white rectangle and the other two vertices of the grey rectangle 
	 touch the other two sides of the white rectangle.
	 What is the area of the white rectangle?

A  125 cm2	 B  136 cm2	 C  149 cm2	 D  150 cm2	 E  172 cm2

[Poland]



Kängurutävlingen 2023 – Cadet

Nationellt centrum för matematikutbildning

Five points problem

17	 The sum of 2023 consecutive integers is 2023. 
	 What is the sum of digits of the largest of these integers?

A  4	 B  5	 C  6	 D  7	 E  8
[Serbia]

18	 An ant is walking along the sides of an equilateral triangle. 
	 The speeds at which it travels along the three sides are 
	 5 cm/min, 15 cm/min and 20 cm/min, as shown.

	 What is the average speed at which the ant walks the 
	 whole perimeter of the triangle?

A  10 cm/min      B  80
11

 cm/min      C  180
19

 cm/min      D  15 cm/min      E  40
3

 cm/min
[China]

19	 Snow White organised a chess competition for the seven dwarves, in which each dwarf 
played at least one game with another dwarf. None played the same dwarf twice. On 
Monday, Grumpy played 1 game, Sneezy played 2, Sleepy 3, Bashful 4, Happy 5 and Doc 
played 6 games. 
	

	 How many games did Dopey play on Monday?

A  1	 B  2	 C  3	 D  4	 E  5
[Hungary]

20	 Martin is standing in a queue. The number of people in the queue is a multiple of 3. He 
notices that he has as many people in front of him as behind him. He sees two friends, 
both standing behind him in the queue, one in 19th place and the other in 28th place. 

	 In which position in the queue is Martin?

A  14	 B  15	 C  16	 D  17	 E  18
[Catalonia]

21	 Some mice live in three neighbouring houses. Last night, every mouse left its house and 
moved to one or the other of the other two houses, always taking the shortest route. The 
numbers in the diagram show the number of mice per house, yesterday and today. 

	 How many mice used the path shown by the arrow?

A  9	 B  11	 C  12	 D  16	 E  19
[Greece]
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24	 A rugby team scored 24 points, 17 points and 25 points in the seventh, eighth and ninth 
games of the 2022 season. Their average points-per-game was higher after 9 games than 
it was after their first 6 games. Their average after 10 games was more than 22. 

	 What is the smallest number of points that they could have scored in their 10th game?

A  22	 B  23	 C  24	 D  25	 E  26
[South Afrika]

22	 Bart wrote the number 1015 as a sum of numbers using only the digit 7. He used 
	 a 7 a total of 10 times, as shown. Now he wants to write the number 2023 as a 
	 sum of numbers using only the digit 7, using a 7 a total of 19 times. 

	 How many times will he use the number 77?

A  2	 B  3	 C  4	 D  5	 E  6
[Greece]

777
77
77
77

+    7
1015

23	 Jake wrote six consecutive numbers onto six white pieces of paper,
	 one number on each piece. He stuck these bits of paper onto the top 
	 and bottom of three coins. Then he tossed these three coins three 
	 times. On the first toss, he saw the numbers 6, 7 and 8, as shown, and 
	 then coloured them red. On the second toss, the sum of the numbers 
	 he saw was 23 and on the third toss the sum was 17. 

	 What was the sum of the numbers on the remaining three white pieces of paper?

A  18	 B  19	 C  23	 D  24	 E  30
[Slovakia]
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