
KSF 2020 – finalized problems PreEcolier

3 points

# 1. The kangaroo goes up 3 steps each time the rabbit goes down 2 steps. On which step do they
meet?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

Solution:

# 2. Mordka took a selfie in front of this castle.

Which of the pictures below could be Mordka’s photo?

(A) (B)

(C) (D)

(E)

Solution:

# 3. Nelly arranged the 4 pieces to make a picture of a kangaroo.
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1 2

3 4

How are the pieces arranged?

(A)
1

3

2

4 34

2 1
(B)

1

3

2

43 4

2 1
(C)

1

3

2

4

34

2 1

(D)
1

3

2

4 34

21
(E)

1

3

2

43 4

21

Solution:

# 4. A magician is pulling toys out of his top hat. He always pulls out the toys in the same order

as shown in the picture.
The pattern in the picture repeats every five toys. Which two toys does he pull out next?

(A) (B) (C)

(D) (E)

Solution:

# 5. José has two cards of the same size. Card A has four holes cut in it.

card A card B

José places card A directly on top of card B. What can José see?

(A) (B) (C) (D) (E)

Solution:

# 6. Mary made a shape using some white cubes and 14 grey cubes.
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How many of these grey cubes cannot be seen in the picture?

(A) 1 (B) 3 (C) 5 (D) 6 (E) 8

Solution:

# 7. Anna draws a picture of some shapes. Her picture contains 3 black triangles and fewer than 4
squares. Which could be Anna’s picture?

(A) (B) (C) (D) (E)

Solution:

# 8. The braid in the figure is composed of three threads. One thread is green, one is blue and one is

red. What colours are the three threads?

1

2
3

(A) 1 is blue, 2 is green and 3 is red. (B) 1 is green, 2 is red and 3 is blue.

(C) 1 is red, 2 is blue and 3 is green. (D) 1 is green, 2 is blue and 3 is red.

(E) 1 is blue, 2 is red and 3 is green.

Solution: If you have black-and-white papers, here is a black-and-white version of the picture
(remember to adapt the text!):

1

2
3

4 points

# 9. Which piece completes the picture?
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Solution:

# 10. A village of 12 houses has four straight roads and four circular roads. The map shows 11 of
the houses. On each straight road there are 3 houses. On each circular road there are also 3 houses.

Where on the map should the 12th house be put?

A

D

C

B

E

(A) at A (B) at B (C) at C (D) at D (E) at E

Solution:

# 11. Five shapes are made by glueing cubes together face to face. Which shape uses the most
cubes?

(A) (B) (C) (D) (E)

Solution:

# 12. A number is written on each petal of two flowers. One petal is hidden.
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3

5

1 9

7
8

64

2

The sums of the numbers on the two flowers are equal. What number is written on the hidden
petal?

(A) 0 (B) 3 (C) 5 (D) 7 (E) 1

Solution:

# 13. In which of the following pictures is more of the shape shaded than any of the others?

(A) (B) (C) (D) (E)

Solution:

# 14. Mary wants to write the numbers 1, 2, 3, 4, 5 and 6 inside the six squares of the figure. She
wants a different number in each square. She wants both the sum of the numbers in the blue squares
and the sum of the numbers in the yellow squares to be 10. What number must she write in the square

with the question mark?
?

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution: We do not attempt to find the specific numbers. Instead, as 1+2+3+4+5+6=21 and blue
plus yellow boxes equals 10+10=20, the last box must contain the number 21-20=1. In any case we
have blue = 2+3+5, yellow = 4+6.

# 15. This card lies on the table.

It is flipped over its top edge then flipped over its left edge, as shown in the picture.

What does the card look like after the two flips?

(A) (B) (C)

5
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(D) (E)

Solution:

# 16. Grandmother has just baked 12 cookies. She wants to give all of the cookies to her 5 grand-
children but also wants to give each of the grandchildren the same number of cookies.

How many more cookies should she bake?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

Solution:

5 points

# 17. Tom has 9 cards, as shown:
He puts the cards on the board so that each horizontal line and each vertical line countains three cards
with three different shapes and three different number of shapes. He has already put three cards, as

shown Which card does he put on the grey square?

(A) (B) (C) (D) (E)

Solution:

# 18. Two identical trains, each with 31 cars, are traveling in opposite directions. When car No. 19
of one train is opposite car No. 19 of the other, which car is opposite car No. 12?

3 4 51

1235 4

2

(A) 7 (B) 12 (C) 21 (D) 26 (E) 31

Solution:

# 19. Mark the bee can walk only on grey cells. In how many ways could you colour exactly two
white cells grey so that Mark can walk from A to B?

A
B

6
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(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

Solution:

# 20. An arrow pointing from one person to another means that the first person is taller than the

second.

A
E

D

B C

F

For example, person B is taller than person A. Who is the shortest?

(A) Person A (B) Person B (C) Person C (D) Person D (E) Person E

Solution:

# 21. There are some apples and 8 pears in a basket, each of them green or yellow. There are three
more apples than the total number of green fruit. There are 6 yellow pears. How many yellow apples
are there in the basket?

(A) 4 (B) 5 (C) 6 (D) 7 (E) 8

Solution: The green pears are 8 − 6 = 2. All apples = green apples + yellow apples = green apples
+ green pears + 3. It follows that the red apples are 2 + 3 = 5.

# 22. Roo wrote each of the numbers 1, 2, 3, 4 and 5 in one of the circles so that the sum of the
numbers in the row is equal to the sum of the numbers in the column.

?

What number could be written in the circle with the question mark?

(A) Only 5 (B) 2, 3 or 4 (C) Only 3 (D) Only 1 or 3 (E) 1, 3 or 5

Solution: Since the central number belongs both to the row and to the column, we see that the
sum of the leftmost and the rightmost numbers equals to the sum of top and bottom numbers. Hence
the sum 1 + 2 + 3 + 4 + 5 = 15 of all numbers is odd while the sum of all numbers excluding
central is even, therefore the central number must be odd. All values: 1, 3 and 5 are possible.

# 23. Six different numbers chosen from 1 to 9 are written on the faces of a cube, one number on
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each face. The sums of numbers on each pair of opposite faces are equal.

84
5

Which
number could be on the face opposite to the face with the number 5?

(A) 3 (B) 5 (C) 6 (D) 7 (E) 9

Solution:

# 24. John and Olivia exchanged sweets. First John gave Olivia as many sweets as Olivia had. Then
Olivia gave John as many sweets as John had after the first exchange. After these two exchanges,
each had 4 sweets. How many sweets did John have at the beginning?

(A) 6 (B) 5 (C) 4 (D) 3 (E) 2

Solution:
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3 points

# 1. A mushroom grows every day. Mary takes a picture of the mushroom each day from Monday
to Friday. Which of these pictures was taken on Tuesday?

(A) (B) (C) (D) (E)

Solution:

# 2. Which piece completes the pattern?

?

1

(A)

? 1

(B)

? 1

(C)

?1

(D)

?

1

(E)

?

1

Solution:

# 3. Tysger shades all the squares in the grid where the result is 20. Which shape does he get?

16 + 4

2× 10

19 + 1

16− 4

28− 8

7× 3

(A) (B) (C) (D) (E)

Solution:

16 + 4

2 · 10

19 + 1

16− 4

28− 8

7 · 3

Instead of 19 + 1 some countries might prefer 40 : 2. You
can also replace 19 + 1 by the answer 20 instead. In that you also reduce the number of calculations.
Note that in that case the formulation must also be different because 20 is then not an answer.

# 4. Which of the following figures has the largest part shaded?

(A) (B) (C) (D) (E)

1
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Solution: You can use garden instead of figures

# 5. You can make different figures by using these pieces:

Which one of the figures below can you make with these pieces?

(A) (B) (C)

(D) (E)

Solution:

# 6. Elli draws the big square with chalk on the pavement. She starts jumping from number 1. Each
time she jumps, she always jumps to a number that is 3 more than the number she is standing on.
What is the largest number Elli can jump onto?142421 572319 8101316 11141820

(A) 11 (B) 14 (C) 18 (D) 19 (E) 24

Solution:

# 7. Jorge glues these 6 stickers to the faces of a cube: The
pictures shows the cube in two positions. Which sticker is on the opposite face to the duck?

(A) (B) (C) (D) (E)

Solution:

# 8. Casper has the following 7 pieces:

2
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.

He uses some of these pieces to fully cover this grid with-
out overlap. He uses as many different pieces as possible.

How many pieces does Casper use?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

Solution: Some countries might want to state that the grid is 17 squares long.

4 points

# 9. Cindy colours each region on the pattern either red, blue or yellow. She colours regions that
touch each other with different colours. She colours the outer ring (region) of the pattern red. How
many regions does Cindy colour red?

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution:

# 10. Loes looks at the pyramid from above. What does Loes see?

(A) (B) (C) (D) (E)

Solution: Mathematicians might prefer: What does the picture of the pyramid look like when taken
from above?

# 11. Dennis ties a dog 1 metre from a corner of a 7 metres by 5 metres hut as shown in the picture
using an 11 metres long leash. Dennis places 5 treats as shown. How many of the treats could the
dog reach?

3
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1 11

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution: Note that the dog is in perspective and the hut is not.

# 12. Lonneke builds a fence using 1 metre long poles. S
ti

ck

4
m

et
er

1

The picture shows a 4 metres

long fence.
4 metres

How many poles does Lonneke need to build a
10 metres long fence?

(A) 22 (B) 30 (C) 33 (D) 40 (E) 42

Solution:

# 13. Every time the kangaroo goes up 7 steps, the rabbit goes down 3 steps.

On which step do they meet?

(A) 53 (B) 60 (C) 63 (D) 70 (E) 73

Solution:

# 14. The sum of three numbers is 50. Karin subtracts a secret number from each of these three
numbers. She gets 24, 13 and 7 as the results. Which one of the following is one of the original three
numbers?

(A) 9 (B) 11 (C) 13 (D) 17 (E) 23

4
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Solution: 24+13+7= 44. 50-44=6 6:3=2. So the numbers are 24+2=26, 13+2=15 and 7+2=9.

# 15. Amelie wants to build a crown using 10 copies of this token
1 2

3

4

5

. When two tokens share
a side, the corresponding numbers match. Four tokens have already been placed. Which number goes
in the triangle marked with an X?

1

23

4

5

1

2 3

4

5

1

23

4

5

1

2 3

4

5

X

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution:

# 16. Farid has two types of sticks: short ones, measuring 1 cm and long ones, measuring 3 cm.

With which of the combinations below can he make a square, without breaking or overlapping the
sticks?

(A) 5 short and 2 long (B) 3 short and 3 long (C) 6 short

(D) 4 short and 2 long (E) 6 long

Solution:

5 points

# 17. A standard dice has 7 as the sum of the dots on opposite faces.

The dice is put on the first square as shown and then rolls towards the right. When the dice gets to
the last square, what is the total number of dots on the three faces marked with the question marks?

?

?

?

(A) 6 (B) 7 (C) 9 (D) 11 (E) 12

Solution:

# 18. 6 people each order one scoop of ice cream. They order 3 scoops of vanilla, 2 scoops of
chocolate and 1 scoop of lemon. They top the ice creams with 3 cherries, 2 wafers and 1 chocolate

5



KSF 2020 – finalized problems Ecolier

chip. They use one topping on each scoop, such that no two ice creams are alike. Which of the
following combinations is not possible?

(A) chocolate with a cherry (B) vanilla with cherry (C) lemon with a wafer

(D) chocolate with a wafer (E) vanilla with a chocolate chip

Solution:

# 19. The Queen tries to find out the three names of Rumpelstiltskin’s wife.
She asks her:
”Are you called Adele Lilly Cleo?”
”Are you called Adele Laura Cora?”
”Are you called Abbey Laura Cleo?”
Each time exactly one name and its position was right.
What is the name of Rumpelstiltskin’s wife?

(A) Abbey Lilly Cora (B) Abbey Laura Cora (C) Adele Laura Cleo

(D) Adele Lilly Cora (E) Abbey Laura Cleo

Solution:

# 20. The teacher writes the numbers from 1 to 8 on the board. The teacher then covers the numbers
with triangles, squares and a circle. If you add the four numbers covered by the triangles, the sum is
10. If you add the three numbers covered by the squares, the sum is 20. Which number is covered by

the circle?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

Solution: The sum of all eight numbers is 1+2+...+8=36. The sum of those covered by squares and
triangles is 10+20=30. So the remaining number is 36-30=6. One way to materialize this is 2,3,5,
1,4,7,8, 6.

# 21. Jane has some pictures of parrots . She wants to colour only the head, tail and wings
of each parrot either red, blue or green so that all three colours are used on each picture. She colours
one parrot’s head red, its wings green and its tail blue. How many more parrots can she colour so
that all the parrots are coloured differently?

(A) 1 (B) 2 (C) 4 (D) 5 (E) 9

Solution:

6



KSF 2020 – finalized problems Ecolier

# 22. Several teams came to the summer Kangaroo camp. Each team has 5 or 6 members. There
are 43 people in total. How many teams are at this camp?

(A) 4 (B) 6 (C) 7 (D) 8 (E) 9

Solution:

# 23. Which key would it be impossible to cut into three different figures of five shaded squares?

(A) (B) (C) (D) (E)

Solution:

# 24. Ann replaces letters in the calculation KAN − ROO + GA with numbers from 1 to 9 and
then calculates the result. The same letters are replaced by the same numbers and different letters by
different numbers. What is the largest possible result she could get?

(A) 925 (B) 933 (C) 939 (D) 942 (E) 948

Solution: The expression equals to 100 ·K+11 ·A+10 ·G+N−100 ·R−11 ·O. To make KAN+GA
maximal Ann should successively choose maximal K = 9, then A = 8, G = 7 and finally N = 6.
At the same time the minimal possible value of ROO is 122. Therefore Ann’s maximal result equals
986 − 122 + 78 = 942.

You can also use digits from 1-8 and then change the answers. You can also use KAN + GA -
ROO (which we did not take as then the answer of KAN + GA > 1000).

Instead of the given answer, the following answers can be used: A 511, C 941. This is based on
what we expect as often chosen wrong strategies: A - taking all numbers as high as possible (so also
for ROO), B - switch the number for A and N // Another solution closer to Ecolier students: The
number ROO that is subtracted should be as small as possible, so it must be 122. From the numbers
KAN, GA added, the only hundreds digit is K so it should be K=9. The next largest numbers are the
tens digits A and G so they should be either A=8 and G =7 or the other way round (we decide later),
namely A=7, G=8. Next we look at the units, N and A. The second one is A for which at this stage
we have two choices but N should be the largest available digit, so N=6. Using these conclusions we
have two options, a) KAN+GA = 986+78= 1064 or b) KAN+GA = 976+87=1063. We prefer the
first one as larger, so we now have KAN+GA - ROO= 986+78 -122= 942.

7
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3 points

# 1. Which piece completes the pattern?

?

(A) (B) (C) (D) (E)

Solution:

# 2. As Amira is walking from Atown to Betown she passes the five signposts shown. One of them
is incorrect. Which one?

(A)

Atown 2 km

Betown 9 km

(B)

Atown 3 km

Betown 8 km

(C)

Atown 5 km

Betown 6 km

(D)

Atown 8 km

Betown 3 km

(E)

Atown 9 km

Betown 4 km

Solution:

# 3. A large square is made up of smaller white and grey squares.

1

What does the large square look like if the colours of the white and grey squares are interchanged?

(A)

1

(B)

1

(C)

1

(D)

1

(E)

1

Solution:

# 4. Mikas wants to bake 24 muffins for his birthday party. To bake six muffins two eggs are needed.
Eggs are sold in boxes of six. How many boxes does Mikas need to buy?

(A) 1 (B) 2 (C) 3 (D) 4 (E) 8

Solution:

1
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# 5. Flora reflects the letter F in the two lines shown.

1

What will the reflections look like?

(A)

1

(B)

1

(C)

1

(D)

1

(E)

1

Solution:

# 6. Kim has several chains of length 5 and of length 7.

By joining chains one after the other, Kim can create different lengths.
Which of these lengths is impossible to make?

(A) 10 (B) 12 (C) 13 (D) 14 (E) 15

Solution:

# 7. Maria has 10 sheets of paper. She cuts some of the sheets into five parts each. After that Maria
has 22 pieces in total. How many sheets did she cut?

(A) 3 (B) 2 (C) 6 (D) 7 (E) 8

Solution:

# 8. Cindy colours each region of the pattern below either red, blue or yellow. She colours regions
that touch each other different colours. She colours the outer region blue. How many regions of the
completed pattern are coloured blue?

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Solution:

# 9. Four baskets contain 1, 4, 6 and 9 apples respectively. How many apples should be moved
between the baskets to have the same number of apples in each basket?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

2
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Solution: Total apples are 1+4+6+9=20 so each basket must have 20:4=5 apples. So must remove
1 apple from the basket with 6 and also 4 apples from the basket with 9. Total 1+4=5. You can
distribute these to the other baskets and we are done.

# 10. A dog and a cat walk in the park along the path marked by the thick black line. The dog
starts from P at the same time as the cat starts from Q. The dogs walks three times as fast as the
cat. At which point do they meet.

A B

C

D

E

P

Q

(A) at A (B) at B (C) at C (D) at D (E) at E

Solution:

4 points

# 11. The numbers from 1 to 10 have to be placed in the small circles, one in each circle. Numbers
in any two neighbouring circles must have the same sum as the numbers in the two diametrically
opposite circles. Some of the numbers are already placed. What number should be placed in the circle
with the question mark?

10

1

?

9

5

2

(A) 3 (B) 4 (C) 6 (D) 7 (E) 8

Solution: We fill in the numbers in the following order: 6 → 7 → 4. Now only the numbers 3 and
8 remain for the two remaining (green) circles. By inspection we see how to place them (3 on the left
and 8 on the right, rather than the other way round).

# 12. When Elise the bat leaves her cave, a digital clock shows

When she returns and is hanging upside down, she sees on the clock again.

3
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How long has she been away from her cave?

(A) 3 hours and 28 minutes (B) 3 hours and 40 minutes (C) 3 hours and 42 minutes

(D) 4 hoursand and 18 minutes (E) 5 hours and 42 minutes

Solution:

# 13. An elf and a troll meet. The troll always lies, while the elf always tells the truth. They both
say exactly one of the following sentences: which one?

(A) I am telling the truth (B) You are telling the truth (C) We both are telling the truth

(D) I always lie (E) One and only one of us is telling the truth

Solution:

# 14. Mary has exactly 10 white cubes, 9 light grey cubes and 8 dark grey cubes, all of the same
size. She glues all these cubes together to build a big cube. One of the cubes below is the one she
builds. Which one is it?

(A) (B) (C) (D) (E)

Solution:

# 15. The diagrams show five paths from X to Y marked with a thick line. Which path is the
shortest?

(A)

X

Y

(B)

X

Y

(C)

X

Y

(D)

X

Y

(E)

X

Y

Solution: The idea is to compare and not measure the length of the various paths. The straight
sections are of the same length in all cases. Also the circular part of the paths in the middle circle is
the same in all cases. So we can ignore these. We can also ignore one quarter circle of the outer circle
and one quarter of a circle in the small inside circle from each path. In the end we have left over with
a) a small quarter circle and a large quarter circle in path A and also in D, b) a large quarter circle
in path B and also in E, c) a small quarter circle in path A. So clearly C ¡ B = E ¡ A = D. So path C
is the shortest.

# 16. A father kangaroo lives with his three children. They decide on all matters by vote, and each
member of the family gets as many votes as its age. The father is aged 36 and the children are 13,

4
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6 and 4 years old, so the father always wins. How many years will it take for the children to win all
votes, if they all agree?

(A) 5 (B) 6 (C) 7 (D) 13 (E) 14

Solution:

# 17. Giorgio has two equal pieces of wire of shape . Which of the following shapes cannot
be obtained putting together these two pieces?

(A) (B) (C) (D)

(E)

Solution: This is shape E, see

# 18. Amy glues the six stickers shown onto the faces of a cube:
The pictures below show the cube in two different positions. Which sticker is on the face opposite the
face with the mouse on?

(A) (B) (C) (D) (E)

Solution:

# 19. The picture below shows the friendships of the six girls Ann, Beatrice, Chloe, Diana, Elisabeth
and Fiona. Each number represents one of the girls and each line joining two numbers represents a
friendship between those two girls. Chloe, Diana and Fiona each have four friends. Beatrice is friends
with only Chloe and Diana. Which number represents Fiona?

1

2 3 4 5

6

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Solution:

# 20. Mary put the same amount of liquid in three rectangular vessels. Viewed from the front, they

5
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seem to have the same size, but the liquid has risen to different levels in the three vessels. Which of
the following images represents the three vessels when viewed from above?

I II III

(A) I II III (B) I II III (C) I II III

(D) I II III (E) I II III

Solution:

5 points

# 21. What does the object in the picture look like when viewed from above?

(A) (B) (C)

(D) (E)

Solution:

# 22. Three small squares are drawn inside a larger square as shown. What is the length of the line

6
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marked with a question mark?

(A) 17 cm (B) 17.5 cm (C) 18 cm (D) 18.5 cm (E) 19 cm

Solution:

# 23. Nine tokens are black on one side and white on the other. Initially, four tokens have the black
side upwards.

1

In each turn you have to flip three tokens. What is the least number of turns you need to have all
tokens showing the same colour?

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution:

# 24. Which of the following options will definitely balance the third scale?

?

1

(A)

?

1

(B)

?

1

(C)

?

1

(D)

?

1

(E)

?

1

Solution:

# 25. Ten people each order one scoop of ice cream. They order 4 scoops of vanilla, 3 scoops of
chocolate, 2 scoops of lemon and 1 scoop of mango. They top the ice creams with 4 umbrellas, 3
cherries, 2 wafers and 1 chocolate chip. They use one topping on each scoop, such that no two ice
creams are alike. Which of the following combinations is NOT possible.

7
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(A) chocolate with a cherry (B) mango with an umbrella (C) vanilla with an umbrella

(D) lemon with a wafer (E) vanilla with a chocolate chip

Solution:

# 26. We call a 3-digit number nice if its middle digit is greater than the sum of its first and last
digits. What is the largest possible number of consecutive nice 3-digit numbers?

(A) 5 (B) 6 (C) 7 (D) 8 (E) 9

Solution:

# 27. Magnus has to play 15 games in a chess tournament. At some point during the tournament
he has won half of the games he has played, he has lost one third of the games he has played and two
have ended in a draw. How many games has Magnus still to play?

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Solution:

# 28. Vadim has a square piece of paper divided into nine cells. He folds the paper as shown -
overlapping horizontally, and then, vertically so that the grey square ends on top.

Vadim wants to write the numbers from 1 to 9 into the cells so that, once the paper is folded, the
numbers would be in increasing order with number 1 on the top layer. What numbers should he write
instead of a, b and c?

1 a

b

c

(A) a = 6, b = 4, c = 8 (B) a = 4, b = 6, c = 8 (C) a = 5, b = 7, c = 9

(D) a = 4, b = 5, c = 7 (E) a = 6, b = 4, c = 7

Solution:

# 29. Don builds a pyramid with balls. The square base consists of 3× 3 balls:

1

The

middle layer has 2 × 2 balls, and there is one ball at the top.

1

There is glue at
each contact point between two balls. How many glue points are there?

(A) 20 (B) 24 (C) 28 (D) 32 (E) 36

Solution:

8
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# 30. The figure shows a map of some islands and how they are connected by bridges. A postman
has to visit each island exactly once. He starts on the island marked ”start” and would like to finish
on the island marked ”finish”. He has just reached the black island in the centre of the map. In which
direction should he move to be able to complete his route?

start

finish

W

S

E

N

(A) by going North (B) by going East (C) by going South

(D) by going West (E) there is no such path as the postman wishes to follow

Solution: Solution: One does not attempt to draw the whole path in one go, by trial and error.
The idea is to discover gradually parts of the path. For example there are some islands that are
connected by exactly two others. So, ignoring the islands ”start” and ”finish”, the path through
those islands is uniquely determined (it comes from one of the two neighbours through the island
and on to the other neighbour). On the map we have marked green such island and the path
that necessarily goes through them. Now it is easy to complete the path. It has a unique so-
lution, as shown in red on the right. So from the island in the middle the postman must move

East.

9
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3 points

# 1. How many of the following four numbers 2, 20, 202, 2020 are prime?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

Solution:

# 2. In which of the regular polygons below is the marked angle the largest?

(A) (B) (C) (D) (E)

Solution:

# 3. Miguel solves six Olympiad problems every day and Lázaro solves four Olympiad problems
every day. How many days does it take Lázaro to solve the same number of problems as Miguel solves
in four days?

(A) 4 (B) 5 (C) 6 (D) 7 (E) 8

Solution:

# 4. Which of these fractions has the largest value?

(A) 8+5
3 (B) 8

3+5 (C) 3+5
8 (D) 8+3

5 (E) 3
8+5

Solution:

# 5. A large square is divided into smaller squares. In one of the squares a diagonal is also drawn.
What fraction of the large square is shaded?

(A) 4
5 (B) 3

8 (C) 4
9 (D) 1

3 (E) 1
2

Solution:

# 6. There are 4 teams in a soccer tournament. Each team plays every other team exactly once. In
each match, the winner scores 3 points and the loser scores 0 points. In the case of a draw, both teams
score 1 point. After all matches have been played, which of the following total number of points is it
impossible for any team to have scored?

(A) 4 (B) 5 (C) 6 (D) 7 (E) 8

Solution:

# 7. The diagram shows a shape made up of 36 identical small triangles. What is the smallest
number of such triangles that could be added to the shape to turn it into a hexagon?

1
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(A) 10 (B) 12 (C) 15 (D) 18 (E) 24

Solution:

# 8. Kanga wants to multiply three different numbers from the following list: −5, −3, −1, 2, 4, and
6. What is the smallest result she could obtain?

(A) −200 (B) −120 (C) −90 (D) −48 (E) −15

Solution:

# 9. If John goes to school by bus and walks back, he travels for 3 hours. If he goes by bus both
ways, he travels for 1 hour. How long does it take him if he walks both ways?

(A) 3.5 hours (B) 4 hours (C) 4.5 hours (D) 5 hours (E) 5.5 hours

Solution: Since he needs 1 hour if he goes both ways by bus, it means he needs half an hour for
each bus trip. As he needs 3 hours if he goes to school by bus and returns by walking, he needs 3− 1

2
= 2.5 hours for the walking part. So totally 2x2,5 = 5 hours for both trips on foot.

# 10. A number is written in each cell of a 3 × 3 square. Unfortunately the numbers are not visible
because they are covered in ink. However, the sum of the numbers in each row and the sum of the
numbers in two of the columns are all known, as shown by the arrows on the diagram. What is the
sum of the numbers in the third column?

27 20 ?

24

26

40

(A) 41 (B) 43 (C) 44 (D) 45 (E) 47

Solution: Sum of all rows equals sum of all columns, so missing number is 24+26+40−27−20 = 43.
Example: 5 8 11 // 6 8 12 // 16 4 20

4 points

# 11. The shortest path from Atown to Cetown runs through Betown. The two signposts shown are
set up along this path. What distance was written on the broken sign?

Atown 2 km

Betown 4 km

Cetown 9 km

Atown 7 km

Betown

Cetown 4 km

(A) 1 km (B) 3 km (C) 4 km (D) 5 km (E) 9 km

2
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Solution:

# 12. Anna wants to walk 5 km on average each day in March. At bedtime on 16th March, she
realised that she had walked 95 km so far. What distance does she need to walk on average for the
remaining days of the month to achieve her target?

(A) 5.4 km (B) 5 km (C) 4 km (D) 3.6 km (E) 3.1 km

Solution:

# 13. Which of the following shows what you would see when the the object in the diagram is viewed
from above?

(A) (B) (C) (D) (E)

Solution:

# 14. Every pupil in a class either swims or dances or both. Three fifths of the class swim and three
fifths dance. Five pupils both swim and dance. How many pupils are in the class?

(A) 15 (B) 20 (C) 25 (D) 30 (E) 35

Solution:

# 15. Sacha’s garden has the shape shown. All the sides are either parallel or perpendicular to each
other. Some of the dimensions are shown in the diagram. What is the perimeter of Sacha’s garden?

3

4

5

(A) 22 (B) 23 (C) 24 (D) 25 (E) 26

Solution: More generally the perimeter is 2(a+b+c) as is easily seen if you observe that a1+a2+a3 =

a and b1 + b2 = b. (Don’t change the name please. This is a
tribute to a Cadet legend!)

3
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# 16. Andrew buys 27 identical small cubes, each with two adjacent faces painted red. He then uses
all of these cubes to build a large cube. What is the largest number of completely red faces of the
large cube that he can make?

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Solution: (Don’t change the name please. This is a tribute to a Cadet legend!)

# 17. A large square consists of four identical rectangles and a small square. The area of the large
square is 49 cm2 and the length of the diagonal AB of one of the rectangles is 5 cm. What is the area
of the small square?

A

B

(A) 1 cm2 (B) 4 cm2 (C) 9 cm2 (D) 16 cm2 (E) 25 cm2

Solution:

# 18. Werner’s salary is 20% of his boss’s salary. By what percentage should Werner’s salary increase
to become equal to his boss’s salary?

(A) 80% (B) 120% (C) 180% (D) 400% (E) 520%

Solution:

# 19. Irene made a ”city” with identical wooden cubes. One of the diagrams shows the view from
above the ”city” and the other the view from one of the sides. However, it is not known from which
side the side view was taken. What is the largest number of cubes that Irene could have used?

(A) 25 (B) 24 (C) 23 (D) 22 (E) 21

Solution:

# 20. Aisha has a strip of paper with the numbers 1, 2, 3, 4 and 5 written in five cells as shown.
She folds the strip so that the cells overlap, forming 5 layers.

1 2 3 4 5

Which of the following configurations, from top layer to bottom layer, is it not possible to obtain?

(A) 3, 5, 4, 2, 1 (B) 3, 4, 5, 1, 2 (C) 3, 2, 1, 4, 5 (D) 3, 1, 2, 4, 5 (E) 3, 4, 2, 1, 5

Solution:

5 points

# 21. Twelve coloured cubes are arranged in a row. There are 3 blue cubes, 2 yellow cubes, 3 red
cubes and 4 green cubes but not in that order. There is a yellow cube at one end and a red cube at

4
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the other end. The red cubes are all touching. The green cubes are also all touching. The tenth cube
from the left is blue. What colour is the cube sixth from the left?

(A) green (B) yellow (C) blue (D) red (E) red or blue

Solution:

# 22. Zaida took a square piece of paper and folded two of its sides to the diagonal, as shown, to
obtain a quadrilateral. What is the size of the largest angle of the quadrilateral?

(A) 112.5◦ (B) 120◦ (C) 125◦ (D) 135◦ (E) 150◦

Solution:

# 23. How many four-digit numbers A are there, such that half of the number A is divisible by 2, a
third of A is divisible by 3 and a fifth of A is divisible by 5?

(A) 1 (B) 7 (C) 9 (D) 10 (E) 11

Solution:

# 24. In the final of the dancing competition, each of the three members of the jury gives the five
competitors 0 points, 1 point, 2 points, 3 points or 4 points. No two competitors get the same mark
from any individual judge. Adam knows all the sums of the marks and a few single marks, as shown.
How many points did Adam get from judge III?

Adam Berta Clara David Emil

I 2 0

II 2 0

III

Sum 7 5 3 4 11

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

Solution:

# 25. Saniya writes a positive integer on each edge of a square. She also writes at each vertex the
product of the numbers on the two edges that meet at that vertex. The sum of the numbers at the
vertices is 15. What is the sum of the numbers on the edges of the square?

(A) 6 (B) 7 (C) 8 (D) 10 (E) 15

Solution:

# 26. Sophia has 52 identical isosceles right-angled triangles. She wants to make a square using
some of them. How many different sized squares can she make?

(A) 6 (B) 7 (C) 8 (D) 9 (E) 10

Solution:

# 27. Cleo builds a pyramid with metal spheres. The square base consists of 4× 4 spheres as shown
in the figure. The floors consist of 3 × 3 spheres, 2 × 2 spheres and a final sphere at the top. At
each point of contact between two spheres, a blob of glue is placed. How many blobs of glue will Cleo
place?

5
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(A) 72 (B) 85 (C) 88 (D) 92 (E) 96

Solution:

# 28. Four children are in the four corners of a 10 m×25 m pool. Their trainer is standing somewhere
on one side of the pool. When he calls them, three children get out and walk as short a distance as
possible round the pool to meet him. They walk 50 m in total. What is the shortest distance the
trainer needs to walk to get to the fourth child?

(A) 10 m (B) 12 m (C) 15 m (D) 20 m (E) 25 m

Solution:

# 29. Anne, Boris and Carl ran a race. They started at the same time, and their speeds were
constant. When Anne finished, Boris had 15 m to run and Carl had 35 m to run. When Boris
finished, Carl had 22 m to run. What is the distance they ran?

(A) 135 m (B) 140 m (C) 150 m (D) 165 m (E) 175 m

Solution:

# 30. The statements below give clues to the identity of a four-digit number.

4 1 3 2 Two digits are correct but in the wrong places.

9 8 2 6 One digit is correct and in the right place.

5 0 7 9 Two digits are correct with one of them being in the right place and the other one
in the wrong place.

2 7 4 1 One digit is correct but in the wrong place.

7 6 4 2 None of the digits are correct.
What is the last digit of the four-digit number?

(A) 0 (B) 1 (C) 3 (D) 5 (E) 9

Solution:

6
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3 points

# 1. The diagram shows a shape made from ten squares of side length 1 cm joined edge to edge.

What is the length of its perimeter?

(A) 14 cm (B) 18 cm (C) 30 cm (D) 32 cm (E) 40 cm

Solution: The perimeter consists of 18 edges of squares and is equal to 18 cm.

# 2. When the answers to the following calculations are put in order from smallest to largest, which
will be in the middle?

(A) 1 + 2345 (B) 12 + 345 (C) 123 + 45 (D) 1234 + 5 (E) 12345

Solution: The expressions in the answers are equal to 2346, 357, 168, 1239, 12345. Therefore the
number in the middle is equal to 1234 + 5.

# 3. Who is the mother of the daughter of Anne’s mother’s mother?

(A) Anne’s sister (B) Anne’s niece (C) Anne’s mother

(D) Anne’s aunt (E) Anne’s grandmother

Solution: The mother’s mother is called grandmother.

# 4. When Cosmo wears his new shirt properly as shown on the left, the horizontal stripes form
seven closed rings around his waist. This morning he buttoned his shirt wrongly, as shown on the
right. How many closed rings were there around Cosmo’s waist this morning?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4

Solution: There are no closed rings. The obtained curve is a spiral.

# 5. In the calculations shown each letter stands for a digit. They are used to make some two-digit
numbers. The two numbers on the left have a total of 79. What is the total of the four numbers on
the right?

A B

+ C D

7 9

A D

+ C D

+ A B

+ C B

?

(A) 79 (B) 158 (C) 869 (D) 1418 (E) 7979

1
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Solution: AD+CD+AB+CB = 10(A+C+A+C)+(D+D+B+B) = 20(A+D)+2(B+D) =
2× (10A+B) + 2× (10C +D) = 2(AB + 2CD) = 2× 79 = 158

# 6. The sum of four consecutive integers is 2. What is the smallest of these integers?

(A) −3 (B) −2 (C) −1 (D) 0 (E) 1

Solution: If x is the smallest number, then the sum equals x+(x+1)+(x+2)+(x+3) = 4x+6 = 2,
x = −1.

# 7. The years 2020 and 1717 both consist of a two-digit number repeated twice. How many years
after 2020 will it be until the next year which has this property?

(A) 20 (B) 101 (C) 120 (D) 121 (E) 202

Solution: The smallest year with such property after 2020 with such property equals 2121. 2121−
2020 = 101.

# 8. Mary has ten pieces of paper. Some of these are squares and the rest are triangles. She cuts
three squares diagonally from corner to corner. She counts the total number of vertices of the 13
pieces of paper she now has and gets the answer 42. How many triangles did she have before making
the cuts?

(A) 8 (B) 7 (C) 6 (D) 5 (E) 4

Solution: If all of 13 pieces of paper will be triangles, then Mary would obtain 13 · 3 = 39 vertices.
Therefore there were 42−39 = 3 squares and 13−3 = 10 triangles. 10−3 ·2 = 4 triangles where in the
begining.// Another solution: Let t be the number of initial triangles so the squares were initially 10-t.
After cutting 3 squares to make 6 extra triangles, we have 7-t squares and t+6 triangles. Counting
vertices 4(7-t)+3(t+6)=42, so t=4.

# 9. Martin made a kite by cutting a straight wooden pole into 6 pieces. He used two of them, of
lengths 120 cm and 80 cm, as the diagonals. The remaining four pieces connected the midpoints of
the sides of the kite, as shown. How long was the pole before it was cut?

(A) 300 cm (B) 370 cm (C) 400 cm (D) 410 cm (E) 450 cm

Solution: The pieces that connect the midpoints are two times smaller than the respective diagonals.
Therefore the slat before cut was (120 + 80) + 120+80

2 + 120+80
2 = 400 cm.

# 10. Four points are marked on a grid of squares of side-length 1. Forming a triangle using three
of these points, what is the smallest area that can be obtained?

2
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(A)
1

2
(B) 1 (C)

3

2
(D) 2 (E)

5

2

Solution: Any drawn triangle has the width of at least 1 and the height of at least 1. Therefore the
area of any triangle is at least 1

2 · 1 · 1 = 1/2. The example is obtained by connecting the three highest
marked points in the picture.

4 points

# 11. Helen wants to spend 18 consecutive days visiting her Grandma. Her Grandma reads her story
books on story days Tuesday, Saturday and Sunday. Helen wants to spend as many story days with
her Grandma as possible. On which day of the week should she start her visit?

(A) Monday (B) Tuesday (C) Friday (D) Saturday (E) Sunday

Solution: A seven day period is, of course periodic, so concentrate on the 18-14=4 remaining days.
A start on Saturday contains all story days, so it is maximum.

# 12. The integers a, b, c and d satisfy ab = 2cd. Which of the following numbers could not be the
value of the product abcd?

(A) 50 (B) 100 (C) 200 (D) 450 (E) 800

Solution: Condition gives abcd = 2(cd)2 (twice a perfect square). Of the numbers given the only
one not twice a perfect square is 100. Note that we can find examples to show that all other answers
are possible.

# 13. The shortest path from Atown to Cetown runs through Betown. Walking on this path from
Atown to Cetown, we would first find the signpost shown on the left. Later we would find the signpost
shown on the right. What distance was written on the broken sign?

Atow
n 3 km

Betow
n 1 km

Cetow
n 9 km

Atown 6 km

Betown 2 km

Cetown 6 km

(A) 1 km (B) 2 km (C) 3 km (D) 4 km (E) 5 km

Solution: From both signposts you get the information, that the distance between Atown and
Cetown is 12 km. The left signpost shows that the distance between Atown and Betown is 4 km. So
the distance between Betown and Cetown is 8 km and the missing distance is 2 km.

# 14. An isosceles triangle has a side of length 20 cm. Of the other two side lengths, one is equal to
2/5 of the other. Which of the following values is the perimeter of this triangle?

(A) 36 cm (B) 48 cm (C) 60 cm (D) 90 cm (E) 120 cm

Solution: To fulfill the property of being isosceles and the given equation there are two possibilities:
20 cm, 8 cm, 20 cm and 20 cm, 20 cm, 50 cm. The second does not fulfill the triangle inequality. So
the perimeter must be 48 cm.

# 15. Tom wants to write a number in each of the nine cells of the figure shown. He wants the sum of
the three numbers on each diameter to be 13 and the sum of the eight numbers on the circumference
to be 40. What number has Tom to write in the central cell?

3
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?

(A) 3 (B) 5 (C) 8 (D) 10 (E) 12

Solution: Adding 4 times the diameter we get 52 where the central cell n is added 4 times and each
cell of the circumference only once. So 4 · n = 52− 40 = 12. Hence n = 3.

# 16. Masha put a multiplication sign between the 2nd and 3rd digits of the number 2020 and noted
that the resulting product 20 · 20 is a square number. How many numbers between 2010 and 2099
(including 2020) have the same property?

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

Solution: Solutions are 20 · 20, 20 · 45, 20 · 80. If the 4 digits of the year are 2, 0, a and b, then we
get 20 · ab = n2 for some positive integer n. Because 20 = 5 · 22, ab = 5 ·m2 for some positive integer
m. As 10 ≤ ab ≤ 99, m = 2, m = 3 or m = 4 are possible.

# 17. Two squares of different size are drawn inside an equilateral triangle. One side of one of these
squares lies on one of the sides of the triangle, as shown. What is the size of the angle marked by the
question mark?

70
◦

?

(A) 25◦ (B) 30◦ (C) 35◦ (D) 45◦ (E) 50◦

Solution: The sum of the angles of the pentagon at the top of the figure is 540◦. The known angles
of this pentagon are 70◦, 60◦, 90◦ and 270◦. So the missed angle is 540◦ − 490◦ = 50◦.

# 18. Luca began a 520 km trip by car with 14 litres of fuel in the car tank. His car consumes 1 litre
of fuel per 10 km. After driving 55 km, he reads a road sign showing the distances from that point to
five petrol stations ahead on the road. These distances are 35 km, 45 km, 55 km, 75 km and 95 km.
The capacity of the car’s fuel tank is 40 litres and Luca wants to stop just once to fill the tank. How
far is the petrol station that he should stop at?

(A) 35 km (B) 45 km (C) 55 km (D) 75 km (E) 95 km

Solution: When Luca reads the information plate he can still drive 85 km at most with the fuel in
his tank and has still 465 km to go. So he can’t reach the fifth station. As a full tank takes him at
most 400 km he should not stop within the next 65 km. So only the fourth station is possible.

# 19. Let 17x+ 51y = 102. What is the value of 9x+ 27y ?

(A) 54 (B) 36 (C) 34 (D) 18

(E) The value is undetermined.

Solution: If we divide the given equation by 17 we get x+ 3y = 6. If we multiply this by 9 we get
9x+ 27y = 54.

4
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# 20. A square shaped stained glass window of 81 dm2 is made out of six triangles of equal area (see
figure). A fly is sitting exactly on the spot where the six trangles meet. How far from the bottom of
the window is the fly sitting?

(A) 3 dm (B) 5 dm (C) 5.5 dm (D) 6 dm (E) 7.5 dm

Solution: The triangle on the upper side of the window has an area of 1/6 of the whole window. So
its height is equal to 1/3 of the height of the window which is 9 dm. So the fly is sitting 6 dm above
the bottom.

5 points

# 21. The digits from 1 to 9 are randomly arranged to make a 9-digit number. What is the probability
that the resulting number is divisible by 18?

(A)
1

2
(B)

4

9
(C)

5

9
(D)

1

3
(E)

3

4

Solution: All such numbers are divisible by 9 because their digit sum is 45. So the last digit must

be even, hence the probability is
4

9
.

# 22. A hare and a tortoise competed in a 5 km race along a straight line. The hare is five times
faster than the tortoise. The hare mistakenly started perpendicular to the route. After a while he
realized his mistake, then turned and ran straight to the finish point. He arrived at the same time as
the tortoise. What is the distance between the hare’s turning point and the finish point?

(A) 11 km (B) 12 km (C) 13 km (D) 14 km (E) 15 km

Solution: Denote the strating point S, the turning point T and the finish point F .

Then we have ‖SF‖ = 5 km, ‖TF‖ = x km and ‖ST‖ = 25 − x km since arriving at the
same time means that the hare covered the distance of 25 km. The Pythogorean theorem implies
52 + (25− x)2 = x2 and we get x = 13 km.

# 23. There are some squares and triangles on the table. Some of them are blue and the rest are
red. Some of these figures are large and the rest are small. We know the following two facts are true:

1) if the figure is large then it is a square and

2) if the figure is blue then it is a triangle.

Which of the statements A–E must be true?

(A) All red figures are squares. (B) All squares are large. (C) All small figures are blue.

(D) All triangles are blue. (E) All blue figures are small.

Solution: There might be red triangles, hence A and D may not be true. There might be small
squares, hence B may not be true. There might be small figures that are red, hence C may not be
true. E must be true because every blue figure is a triangle, and every large figure is a square, so every
blue figure is small.

# 24. Two identical rectangles with sides of length 3 cm and 9 cm overlap, as shown in the diagram.

5
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What is the area of the overlap of the two rectangles?

(A) 12 cm2 (B) 13.5 cm2 (C) 14 cm2 (D) 15 cm2 (E) 16 cm2

Solution: Because of the symmetry horizontal unshaded side and longer skew part are equal. We
denote the length of these segments by x.

Then the length of the shaded horizontal side is 9−x. The Pythogorean theorem gets us 32 +x2 =
(9− x)2, so x = 4.

The shaded area is 27− 3 · 4 = 15.

# 25. Kanga labelled the vertices of the square-based pyramid using 1, 2, 3, 4 and 5 once each. For
each face Kanga calculated the sum of the numbers on its vertices. Four of these sums are 7, 8, 9 and
10. What is the sum of the numbers at the the vertices of the fifth face?

(A) 11 (B) 12 (C) 13 (D) 14 (E) 15

Solution: The sum of numbers at the vertices of the base is at least 1 + 2 + 3 + 4 = 10. If it equals
10 then the top of the pyramid is marked with 5 and all four sums are at least 5 + 1 + 2 = 8 > 7 —
a contradiction. Hence the sums 7, 8, 9 and 10 are calculated for the side faces. Therefore if the top
vertex is marked with x then 7 + 8 + 9 + 10 = 2 · (1 + 2 + 3 + 4 + 5) + 2x. Hence x = 2 and the fifth

sum equals 1 + 3 + 4 + 5 = 13.

# 26. A large cube is built using 64 smaller identical cubes. Three of the faces of the large cube are
painted. What is the maximum possible number of small cubes that have exactly one face painted?

(A) 27 (B) 28 (C) 32 (D) 34 (E) 40

Solution: There are only two possibilities: 3 faces around the corner or U-shape that is two opposite
faces and one in between.

In the first case we have 27 small cubes with exactly one face painted (three times 3× 3).
In the second case we have 32 small cubes (two times 3× 4 plus 2× 4).

# 27. Anna wants to write a number in each of the squares of the grid so that the sum of the four
numbers in each row and the sum of the four numbers in each column are the same. Se has already
written some numbers, as shown. What number does she write in the shaded square?

1 6 3

2 2 8

7 4

7

(A) 5 (B) 6 (C) 7 (D) 8 (E) 9

6
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Solution: A formal way: denote the number in the bottom right corner by x then the sum must be
x+ 15 and fill out the table.

A nice way: the first line and the second column have an empty cell in common so the cell in the
4th line and the second column must contain 1.

Now the last line and the last column have the bottom right corner in common so we have to have
7 in the bottom left corner.

# 28. Alice, Belle and Cathy had an arm-wrestling contest. In each game two girls wrestled, while
the third rested. After each game, the winner played the next game against the girl who had rested.
In total, Alice played 10 times, Belle played 15 times and Cathy played 17 times. Who lost the second
game?

(A) Alice

(B) Belle

(C) Cathy

(D) either Alice or Belle could have lost the second game

(E) either Belle or Cathy could have lost the second game

Solution: There were 10+15+17
2 = 21 games. Since Alice was resting during 21− 10 = 11 games and

nobody gets to rest more than one game in a row, Alice rested during the first, third, fifth, . . . games.
Therefore, she lost the second game. Such a scenario is possible: First nine games could be BC AB
BC AB BC AB BC AB BC (that is, alternating BC AB) and the other 12 alternating AC BC.

# 29. A zig-zag line starts at the point A, at one end of the diameter AB of a circle. Each of the
angles between the zig-zag line and the diameter AB is equal to α as shown. After four peaks, the
zig-zag line ends at the point B. What is the size of angle α?

(A) 60◦ (B) 72◦ (C) 75◦ (D) 80◦ (E) Another answer

Solution: Reflect the figure along its diametre, so that arc(AC) = arc(AH), arc(CD) = arc(HJ),
etc. Note that D,G,H are collinear because of the equality of alternate angles (both a). Also note
that AC and GD (and so HD) are parallel. It follows that arc(CD) = arc(AH). In particular, we
now have arc(AC) = arc(AH) = arc(CD) = arc(HJ). Repeating the argument we in fact have (by
symmetry or parallel lines) that all arcs in the figure are equal, namely arc(AC) = ... = arc(BL).
So the decagon ACDEFBLKJH is regular. In particular a = 144o/2 = 72o. // Other solution:
For reasons of symmetry it is clear that the zig-zag line goes through the centre M of the circle.
Because they are all isoscele triangles with the same angle α at their base, 4AGC, 4GMD and
4CAM are similar to each other and 4GMD and 4CAM are congruent because they both have
the radius of the circle as their longer side. Because of arc(AC) = arc(CD) (see above) the 4DCM
is congruent too. So two times the angle β is equal to angle α and we get 5 ∗ β = 180o or α = 72o.

7
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# 30. Eight consecutive three-digit positive integers have the following property: each of them is
divisible by its last digit. What is the sum of the digits of the smallest of the eight integers?

(A) 10 (B) 11 (C) 12 (D) 13 (E) 14

Solution: The set of the last digits can only be 1, 2, . . . , 8 or 2, 3, . . . , 8, 9.
If abc is divisible by c, then abc − c is divisible by 10 so ab0 is divisible by c for all c in the sets

mentioned in the first line. It follows that ab0 must be divisible by 2, 3, 5, 7 and 8. So it is divisible
by 840. So the smallest number abc must be 841.

8
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3 points

# 1. What is the sum of the last two digits of the product 1 · 2 · 3 · 4 · 5 · 4 · 3 · 2 · 1?

(A) 2 (B) 4 (C) 6 (D) 8 (E) 16

Solution:

# 2. An ant walked every day on a straight horizontal line path from A to B, which are 5 m apart.
One day humans placed on its path two strange obstacles of height 1 m each. Now the ant walks along
or above the same straight line except that it now has to climb up and down vertically over both the
two obstacles, as in the picture. How long is its path now?

A
B

1m

1m

(A) 7 m (B) 9 m (C) 5 + 4
√

2 m (D) 9− 2
√

2 m

(E) the length depends on the angles the obstacles are situated along the path

Solution: The horizontal part of the path is exactly as long as the original path AB. The can be
seen by projecting the new path onto the horizontal plane. The extra length comes from the four
vertical parts of the path. The total length is 5+(1+1+1+1)=9 m.

# 3. Rene marked two points a and b as accurately as possible on the number line. Which of the
points p, q, r, s, t on the number line best represents their product ab?

x
0 1/4 1/2 3/4 1 5/4

a b

p q r s t

(A) p (B) q (C) r (D) s (E) t

Solution: Both a and b are less than 1 so their product is less than 1. In fact ab < a which excludes
points r, s, t. Also certainly a, b > 1

2 so ab > 1
4so certainly p is excluded. This leaves q which,

moreover, is realistically placed because b ≈ 1 so ab ≈ a, so ab is close but less that a. Such is the
case as with the location of q.

# 4. The pie chart shows how the students of my school get to school. Approximately twice as many
go by bike as use public transport and roughly the same number come by car as walk. The rest use a
moped. What percentage use a moped?

11%
47%

12% 24%

6%

(A) 6 % (B) 11 % (C) 12 % (D) 24 % (E) 47 %

1



KSF 2020 – finalized problems Student

Solution:

# 5. The sum of five three-digit numbers is 2664, as shown on the board. What is the value of
A+B + C +D + E?

A B C

+ B C D

+ C D E

+ D E A

+ E A B

2 6 6 4

(A) 4 (B) 14 (C) 24 (D) 34 (E) 44

Solution: (100A+10B+C)+(100B+10C+D)+(100C+10D+E)+(100D+10E+A)+(100E+
10A+B) = 111(A+B + C +D) = 2664 so A+B + C +D = 2664 : 111 = 24.

# 6. What is the value of
10102 + 20202 + 30302

2020
?

(A) 2020 (B) 3030 (C) 4040 (D) 6060 (E) 7070

Solution:
10102 + 22 · 10102 + 32 · 10102

2 · 1010
=

(1 + 22 + 32)10102

2 · 1010
.

# 7. Let a, b and c be integers satisfying 1 6 a 6 b 6 c and abc = 1 000 000. What is the largest
possible value of b?

(A) 100 (B) 250 (C) 500 (D) 1000 (E) 2000

Solution:

# 8. If D dogs weigh K kilograms and E elephants weigh the same as M dogs, how many kilograms
does one elephant weigh?

(A) DKEM (B) DK
EM (C) KE

DM (D) KM
DE

(E) DM
KE

Solution:

# 9. There are two dice. Each one has two red faces, two blue faces and two white faces. If we roll
both dice together, what is the probability that both show the same color?

(A) 1
12 (B) 1

9 (C) 1
6 (D) 2

9 (E) 1
3

Solution:

# 10. Which of the following numbers is not divisible by 3 for any integer n?

(A) 5n+ 1 (B) n2 (C) n(n+ 1) (D) 6n− 1 (E) n3 − 2

Solution:

4 points

# 11. A blue rectangle and a red rectangle are overlapping. The figure shows 4 different such cases.
We denote by B the area of the part of the blue rectangle that is not common to the two rectangles,
and we denote by R the area of the red rectangle that is not common to the two. Which of the
following statements is true about the quantity B −R?

2
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case 1 case 2

case 3 case 4

(A) In case 1 the quantity B-R is larger than in the other cases

(B) In case 2 the quantity B-R is larger than in the other cases

(C) In case 3 the quantity B-R is larger than in the other cases

(D) In case 4 the quantity B-R is larger than in the other cases

(E) The quantity B-R is the same in all cases

Solution: If W denotes the common area then in each case B-R= (B+W)-(R+W)= (area of blue
rectangle)-(area of red rectangle) = constant.

# 12. Five coins are lying on a table with the ”heads” side up. At each step you must turn over
exactly three of the coins. What is the least number of steps required to have all the coins lying with
the ”tails” side up?

(A) 2 (B) 3 (C) 4 (D) 5

(E) It’s not possible to have all the coins with their ”tails” side up.

Solution:

# 13. Four identical boxes are glued together to make the shape shown in the picture. One litre of
paint is needed to paint the outside of one such box. How many litres of paint are needed to paint the
outside of the glued construction?

(A) 2.5 (B) 3 (C) 3.25 (D) 3.5 (E) 4

Solution: We would need 4 litres of paint but because of overlaps (where two boxes meet), we need
to subtract the areas that are covered. They are of three types. a) The two red areas A, b) the two
green areas B and c) the two blue areas C. However, observing the box on the left, two A’s, two B’s
and two C’s make the entire box. In short the common parts amount to an entire box, so we need 4-1

= 3 litres of paint.

# 14. Let a, b and c be integers. Which of the following is certainly NOT equal to (a− b)2+(b− c)2+
(c− a)2?

(A) 0 (B) 1 (C) 2 (D) 6 (E) 8

3
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Solution: One is not possible since if one of the squares is non-zero, at least one another is as well.
Others are possible:


(0− 0)2 + (0− 0)2 + (0− 0)2 = 0 + 0 + 0 = 0,

(1− 0)2 + (0− 1)2 + (1− 1)2 = 1 + 1 + 0 = 2,

(1− 2)2 + (2− 3)2 + (3− 1)2 = 1 + 1 + 4 = 6, and

(2− 0)2 + (0− 2)2 + (2− 2)2 = 4 + 4 + 0 = 8.

# 15. The first two digits of a 100-digit integer are 2 and 9. How many digits does the square of this
number have?

2 9 5 1

(A) 101 (B) 199 (C) 200 (D) 201

(E) It cannot be determined

Solution: 1099 < A < 30× 1098, so 10198 < A2 < 900× 10196 < 1000× 10196 = 10199. It follows that
A2 has 199 digits.

# 16. Matjaz has placed 15 numbers on a wheel. Only one of the numbers is visible, the 10 at the
top. The sum of the numbers in any 7 consecutive positions on the wheel, such as the ones shaded
grey, is always the same. When all 15 numbers are added, exactly how many of the numbers 75, 216,
365 and 2020 are possible totals?

10

(A) zero (B) one (C) two (D) three (E) four

Solution: Call the numbers An n = 1 to 15, with A1 = 10. Since A1 + . . . + A7 = A2 + . . . + A8,
it follows that A1 = A8. Similarly A8 = A15, so in fact A1 = A8 = A15. If we continue around the
wheel we will find that A1 = A8 = A15 = A7 = A14 = . . . etc. As a matter of fact in this list of
equal numbers you will find all fifteen of A1, . . . , A15. This is fairly obvious since A15 is the immediate
predecessor of A1, so the next equal number (here A7) is the immediate predecessor of a number in
the list. So few turns around the wheel in jumps of 7 will pass from all the numbers on the wheel.
In other words, all the numbers in the list are equal to each other, namely equal to 10. So the sum
of all the numbers in the list is 15 × 10 = 150, no other possibility arising. So the answer is ”none”.

4
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# 17. A large square touches two other squares, as shown in the diagram. The numbers in the small
squares represent their areas. What is the area of the large square?

9

1

(A) 49 (B) 80 (C) 81 (D) 82 (E) 100

Solution:

# 18. The sequence fn is given by f1 = 1, f2 = 3 and fn+2 = fn + fn+1 for n ≥ 1. How many of the
first 2020 elements of the sequence are even?

(A) 673 (B) 674 (C) 1010 (D) 1011 (E) 1347

Solution: We look at parity. The first few terms are 1, 1, 0, 1, 1, 0, 1, 1, ... Note that the forth and
fifth terms are a repetition of the first two and it is clear that the sequence is periodic. Namely,
it has the three terms 1, 1, 0 repeating eternally, with a zero (even number) every third term. As
2020 = 673× 3 + 1 we have in total 673 zero’s.

# 19. A circle and a rectangle have been drawn in such a way that the circle touches two of the sides
of the rectangle and passes through one of its vertices. The distances of two vertices of the rectangle
from one of the points where the circle touches the rectangle are 5 and 4, as shown. What is the area
of the rectangle?

5 4

5
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(A) 27π (B) 25π (C) 72 (D) 63

(E) none of the previous

Solution: Drawing the perpendiculars to the sides of rectangle at the touching points E and F, we
note that they pass from the centre K of the circle. It follows that the radius R = KF = AE =
5. So from Pythagoras on KGC we get GC=3 and so the vertical side of the rectangle has length

AD=3+5=8. The required area is 8× 9 = 72.

# 20. Three cuboids are arranged to make a larger cuboid as in the figure. The width of one of
them is 6 and the areas of some of their faces are 14, 21, 16, 30, as shown. What is the area of the
face with the question mark?

14

16
21

30

?

6

(A) 18 (B) 24 (C) 28 (D) 30

(E) cannot be determined

Solution: From the face of area 21 and width 6, we conclude that its length is 3.5. Using this it
is easy to determine some of the lengths. The figure describes the results. So the required area is

(7.5− 3.5)× 6 = 24.

5 points

# 21. The figure shows a section of the parabola with equation y = ax2 + bx + c. Which of the
following numbers is positive?

x

y

0

6
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(A) c (B) b+ c (C) ac (D) bc (E) ab

Solution:

# 22. On a square grid paper, a little kangaroo draws a line passing through the lower left corner P
of the grid and colours in three triangles as shown.

P

Which of the following could be the ratio of the areas of the triangles?

(A) 1 : 2 : 3 (B) 1 : 2 : 4 (C) 1 : 3 : 9 (D) 1 : 4 : 8

(E) None of the previous is correct

Solution: Similar triangles with side ratios 1:2:3

# 23. The length of one of the sides of a rectangular garden is increased by 20% and the length of
the other side is increased by 50%. The new garden is a square, as shown in the diagram. The shaded
area between the diagonal of the square garden and the diagonal of the original rectangular garden is
30 m2. What was the area of the original rectangular garden?

(A) 60 m2 (B) 65 m2 (C) 70 m2 (D) 75 m2 (E) 80 m2

Solution: Call 6x the side of the square, so then the rectangle has sides 5x and 4x. The shaded area
can be divided in two triangles of areas (x · 4x)/2 and (2x · 6x)/2.

# 24. A large integer N is divisible by all except two of the integers from 2 to 11. Which of the
following pairs of integers could be these exceptions?

(A) 2 and 3 (B) 4 and 5 (C) 6 and 7 (D) 7 and 8 (E) 10 and 11

Solution:

# 25. In the morning, the ice-cream shop offers 16 flavours. Anna wants to choose a 2-flavour ice
cream. In the evening several flavours are sold out and Bella wants to choose a 3-flavour ice cream from
those flavours left. Both Anna and Bella can choose from the same number of possible combinations.
How many flavours were sold out?

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Solution:

# 26. Tony has 71 marbles at his disposal in a box. He is allowed to take out exactly 30 marbles
from the box or to return exactly 18 marbles to it. Tony is allowed to apply each operation as many

7
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times as he wishes. What is the smallest number of marbles than can be in the box?

(A) 1 (B) 3 (C) 5 (D) 7 (E) 11

Solution: (30, 18) = 6 and the biggest number less than 71 and divisible by 6 is 66. Thus, 71−66 = 5
is the least possible number of marbles that could remain in the box. One possible realization is
71− 30− 30 + 18 + 18 + 18− 30− 30 = 5.

# 27. Wajda took a square piece of paper of side 1 and folded two of its sides to the diagonal, as
shown in the diagram, to make a quadrilateral. What is the area of this quadrilateral?

(A) 2−
√

2 (B)
√
2
2 (C)

√
2− 1 (D) 7

10 (E) 3
5

Solution:

# 28. An iceberg has the shape of a cube. Exactly 90% of its volume is hidden below the surface
of the water. Three edges of the cube are partially visible over the water. The visible parts of these
edges are 24m, 25m and 27m. How long is an edge of the cube?

(A) 30 m (B) 33 m (C) 34 m (D) 35 m (E) 39 m

Solution:

# 29. There are n different prime numbers p1 to pn written from left to right in the bottom row of
the table shown. The product of two numbers next to each other in the same row is written in the
box directly above them. The number K = pα1

1 pα2
2 . . . pαn

n is written in the box in top row. In a table
where α2 = 8, how many numbers are divisible by the number p4?

(A) 4 (B) 16 (C) 24 (D) 28 (E) 36

Solution:

# 30. Adam and Britt try to find out which of the following figures is Carl’s favourite.

Adam knows that Carl has told Britt its shape. Britt knows that Carl has told Adam its colour.
Then the following conversation takes place. Adam: ”I don’t know Carl’s favourite figure and I know
that Britt doesn’t know it either.” Britt: ”At first I didn’t know Carl’s favourite figure, but now I
do.” Adam: ”Now I know it too.” Which figure is Carl’s favourite?

(A) (B) (C) (D) (E)

Solution:
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