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In this book, we will meet Sixten and Mira. They are best
friends and have planned to play together all summer long.
We get to join them on their adventures and help them along
the way by solving problems, trying out new things and
figuring out different solutions.

come along!
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Learning something new, like learning to ride a bike, can be
difficult. It requires perseverance and at first you will get things
wrong. We will fail many times before we eventually learn to
keep our balance.
The same applies when it comes to mathematics. To become
better problem solvers, we need to work on things that we
don’t understand at first. It takes perseverance and that we
don’t give up. It also takes creativity and that we come up with
ideas. Along the way we will make a lot of mistakes, which is
actually only a good thing! Maths is not about knowing, it’s
about not knowing.
In this book, we will meet Sixten and Mira. They are best friends
and have planned to play together all summer long. We get to
join them on their adventures and help them along the way
by solving problems, trying out new things and figuring out
different solutions.

COME ALONG!
1

ERASER AND ICE CUBE
Summer has finally begun! It’s the first day of the summer holidays.
Sixten and Mira decide to go to the playground. Sixten’s cousin,
Alexander, says that he can join them there.

AT HOME
They race several times and each time Mira reaches the groud before Sixten.
They don’t understand why Mira wins every time. Alexander explains that
it’s because of their clothes. Sixten is wearing waterproof trousers to avoid getting dirty while Mira is wearing tights.
Sixten and Mira still don’t really understand. Alexander says that you can
compare it to sliding an eraser and an ice cube along the same surface.

*
*
*
*

Try this out!

Take an eraser and an ice cube and slide them across a smooth surface.
Which one moves the easiest? Why do you think that is?
How can this be linked to what Sixten and Mira were wondering?
What should Sixten do to go faster?

TRY IT!
ICE CUBE
ERASER
WHAT HAPPENS?
Sixten and Mira play on the swings and climbing frame
and find lots of fun things to do. When they get to the
slide,
decide
race to see
whoSixten
will reach
the direkt leka. De gungar, klättrar i
När
dethey
kommer
till to
lekplatsen
börjar
och Mira
bottom first.
klätterställningen
och hittar på allt möjligt. Till slut ska de åka rutschkana. De sätter sig på
rutschkanan tillsammans och börjar åka.
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Do your own experiment! Find a few things made from different materials
and shapes. Try dropping them down a slide. What moves the easiest?
What is it about the objects that makes them different from each other?

3

PREPARE BURGERS
After a whole day at the playground, Sixten and Mira head
back to Sixten’s house. When they get inside the door, Mira’s tummy starts to rumble. Both of them realize that they
are famished.
“Shall we make burgers?”, asks Mira.
“Yes!”, says Sixten. “If you look for ingredients in the fridge,
I will check the larder.”
They find half a cucumber, two tomatoes, 450 grams of minced meat, six burger baps and a new tube of dressing. Now
they have everything they need to get started!

*

AT HOME

INGREDIENTS
1/2 CUCUMBER
2 TOMAToES
50 g MINCED MEAT
6 BURGER BUNS
1 TUBE OF DRESSING

*

Once they have sliced their vegetables, they start dividing up the mince. They decide to make two burgers each,
and need 90 grams of minced meat for each burger.

*

Will there be any mince left over? If so, how much?

Now for the burger buns. What portion of the burger
buns will be used?

They start by cutting the cucumber and end up with
twelve slices. Mira likes cucumber much more than
Sixten does, so they decide that Mira should get twice
as many slices as Sixten.
How many slices do they get each?

*

They then cut the tomatoes. Mira gets four slices.
Sixten gets more slices than Mira. How many slices
can Sixten get?

*

The tube, which is full of dressing, is about the size of a
tube of toothpaste. Mira takes two dollops per burger.
After that, three-quarters of the dressing is left in the
tube. Sixten, who loves dressing, takes what is left.
How many dollops does Sixten get?
How many dollops does Sixten get on each burger?

4
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ASSEMBLE THE BURGERS

AT HOME

Sixten and Mira are in the middle of making burgers. They
have prepared everything they need: burgers, buns, dressing,
tomato and cucumber. Now they have to assemble their burgers.
They start to pretend that Sixten is a robot and Mira is the
inventor who created the robot. Mira gives Sixten commands
to control how he will assemble the burgers.
Help Mira to program how Sixten shall build his burgers. Create
your own commands, such as “pick up a slice of tomato” and
“place the slice of tomato on top of the dressing”.

PRoGRAM THE RoBoT
CREATE A CHAIN oF CoMMANDS UNTIL
THE BURGER IS READY.
REMEMBER THAT THE INGREDIENTS can’t
just Go IN ANY oRDER.

6
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BUILD YoUR oWN CAR oUT
oF RUBBISH
The weather outside is fantastic. A perfect day for a trip to the
forest. Mira calls her big sister, Lova, who promises to drive
Sixten and Mira to the forest in her awesome car. Lova works
at Mathivation with Sixten’s cousin, Alexander, and they both
love maths and technology.
Sixten and Mira want to build a model of Lova’s car that they
can show to her. The model should have a cool design and be
able to move forward without needing to push it. To make it
environmentally friendly they will build it out of things that
otherwise would have been thrown away.
Help Sixten and Mira build a model of Lova’s car!

AT HOME

Try this out!

MAKE A BALLooN CAR
YOU WILL NEED:
milk carton
flower stAKES
wooden wheels or lids
tape
scissors
straws
balloons

BUILD YoUR oWN CAR

*
*
*

The car should move forward
by itself, no one should have to
push it.
It should be built of things
that would otherwise have been
thrown away, such as milk cartons and plastic bottles.
It should have a cool design!

8
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BUILD THE BALLooN CAR

AT HOME

Be precise!
IT IS IMPORTANT TO BE
PRECISE WHEN DOING THESE STEPS.

DESCRIPTIoN
1 Cut two straws to make them a little shorter
than the milk carton is wide.

2 Cut two flower stakes to make them a little

1

GooD LUCK!

longer than the milk carton is wide.

3 Thread the straws over the flower stakes and

stick the wheels to the ends of the flower stakes.
If you are using plastic lids, make a hole in the
centre of the lids. The easiest way to do this is
using a nail.

2

4 Tape the straws with the flower stakes and
wheels to the bottom of the milk carton.

5 Take a new piece of straw and tape it to the

Cut the straws to the correct length.

mouth of the balloon. Make sure it is sealed
tightly.

6 Attach the balloon to the car so that the straw
points backwards.

7 Design your car. Make it really cool!

8 Inflate the balloon and let the car go!

Cut the flowers stakes to the
correct length.

5

WHEN THE CAR HAS BEEN BUILT AND TESTED!

*
*
*

Discuss how your car is being driven forward?
Why does it eventually stop even if there is no
obstacle in the way?

Tape the balloon so it is sealed tight.

What can be done to make the car roll better?
10
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ANIMALS IN THE FoREST

THE FOREST

Sixten and Mira have gone to the forest together with
Mira’s big sister, Lova. They have brought along a picnic
basket with loads of goodies.
When they enter the forest, Mira whispers, “Did you
see that? Did you see the animal?” Sixten’s answer is a
bit too loud “No, where?” and the animal that Mira saw
disappears behind a bush.
“Shhh”, Mira says carefully. Sixten and Mira look
around for other animals.
All the animals are a little afraid of them and have tried to hide, but Mira and Sixten can still see their legs.
They count 22 legs.

FIND THE ANIMALS!

*

What sort of animalS could it
be? How many legs do the different animals have?
If we know that there are a total of
22 legs in the forest, but we can’t see
any of the animals in the picture:

*
*

How many animals could there
be at most?

*
*
*
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How many animals could there
be at least?
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LETTERS AND WoRDS
MADE WITH STICKS

THE FOREST

Sixten, Mira and Mira’s big sister, Lova, are in the forest.
They have brought a picnic basket and think it’s about
time to have their picnic.
While looking for a good place to have their picnic, they
gather some loose sticks from the ground. They eventually arrive at a clearing that looks like an excellent place
for their picnic.
They come across a girl called Felicia and a boy called
Ahmed sitting in the clearing.

*
*
*

“What have you got there?” asks Ahmed.
Sixten explains that they have collected 15
sticks. Ahmed wonders what they
are going to do with the sticks,
but neither Sixten nor Mira have any idea.

Write with sticks!
Start by creating the first letter of the alphabet with the sticks. Keep
that letter and make the next one. How far in the alphabet will Sixten
and Mira get with 15 sticks?
Can Sixten and Mira write their names with the sticks?
Can you write your name with the 15 sticks?

TRY WRITING:
mira
sixten
YoUR NAME

“I have an idea!” exclaims Felicia happily. Felicia explains
that
Sixten
and till
Mira
can makebörjar
letters
withoch
theMira
sticks.
När de
kommer
lekplatsen
Sixten
direkt leka. De gungar, klättrar i

klätterställningen och hittar på allt möjligt. Till slut ska de åka rutschkana. De sätter sig på
rutschkanan tillsammans och börjar åka.
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sudoku

THE FOREST

Sixten and Mira are on a trip to the forest. They have
met two new friends, Felicia and Ahmed. Sixten and Mira
invite their new friends to picnic with them. When they
have finished eating, Felicia and Ahmed ask if Sixten and
Mira want to play a game with them. The game is called
Sudoku.
“I’d love to play,” says Mira. Sixten agrees.
In Sudoku there are boxes. The boxes fit together to form
rows and columns. All the boxes must be filled in.

TRY
!
SU D o KU

CoLUMN
RoW

do sudoku
WITH FRUIT, SHAPES
AND NUMBERS!

How it works!

*
*

Each row can only have one box of
the same colour, shape or number.
Each column can only have one box
of the same colour, shape or number.

Do colour sudoku!

1			
3
1 2
2
3
3 1 2
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Tip!
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Pollination

THE FOREST

It’s a nice summer day. Sixten and Mira are taking a
walk. They talk about everything under the sun. When
they walk past a meadow, Mira says, “Oh, look how
beautiful it is with all the flowers”. “Yes! Look at all the
bees,” says Sixten.
Bees help to pollinate flowers, which makes new flowers
grow. The number of bees is getting less and less each year
and therefore the number of flowers is also decreasing.

Busy bees!

Let’s assume that one bee can pollinate one flower!
In the meadow of flowers there are 100 bees flying
around which are able to pollinate a total of 100 flowers.

WHAT HAPPENS WHEN
THERE ARE FEWER BEES?

*
*
*

Divide the meadow into ten
equal parts.
In one year, a tenth of the
flowers will be gone. How many
flowers will be left?
How many bees are needed to
pollinate the flowers that are
left?

18

EVEN NUMBERS

odd numbers

EVEN NUMBERS CAN BE
DIVIDED INTO TWo EQUALLY LARGE WHoLE NUMBERS.

oDD NUMBERS CANNoT BE
DIVIDED INTo TWO EQUALLY
LARGE WHoLE NUMBERS.

even numbers : 2, , 6, 8

odd numbers: 1, 3, 5, 7

DRAW YoUR oWN MEADoW!

*
*
*
*

Divide the meadow into four equal parts. Draw an even
number of flowers in each part. There must be an equal
number of flowers in each part.
Draw the number of bees that are needed to pollinate
all the flowers in the meadow.
A quarter of the bees die. How many flowers are left in
the meadow? Cross out the flowers that would disappear.
What would the meadow look like if an eighth of the
bees disappeared?
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A STRANGE AERoPLANE

AIR

Sixten and Mira are taking a walk. They walk across a
field. In the distance they see something that looks like
a plane on a pillar, with blades that are spinning. Next
to one of the pillars is a car. Mira and Sixten decide to
go there and ask what on Earth it is.
“Hello,” says Sixten a little cautiously to the woman who
has just closed the boot of the car.

!
Ps st

“Hello!” answers the woman. Her name is Anna and she
works as an engineer.
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“What is that?” asks Sixten and points to the large
machine that looks like an aeroplane.

your task
Anna explains that it is a wind turbine. A wind turbine
converts the power from wind to electricity. The wind
makes the propeller blades spin and then electricity is
generated using a machine inside the wind turbine. The
electricity is used to power lights and to heat radiators
that warm up our homes. Anna also explains that one
turn generates enough electricity for two radiators.
“Are you here to pick up the electricity?” asks Mira.
Anna responds: “The electricity reaches our homes
through cables. I am here to check the roller bearing in
the wind turbine. The bearing is used to make the large
heavy blades spin more easily.”
“You should come along for a study visit at the roller
bearing factory sometime!”, says Anna happily to Sixten
and Mira. Then she gives Sixten and Mira a task.
20
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*
*
*
*

How many turns are needed to
generate electricity for 12 radiators?
How many turns are needed to
generate electricity for 15 radiators?
If the wind turbine has spun 7 times,
how many radiators can
then be on?
one turn takes six seconds. How
many radiators can be supplied with
electricity after 15 seconds?
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AIR RESISTANCE
Sixten and Mira are on their way home after a long walk.
It’s been an exciting day and they’ve seen a wind turbine
among other things!

What is air?

They start thinking about wind. What a strange phenomenon! On the way to the wind turbine, it felt like the
wind was helping them forward, but now on the way
home, the wind is blowing quite hard in their faces and
walking feels heavier.

AIR
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Back at home, Mira asks her father about wind. He says
that there is something called “air resistance”.
He gives Sixten and Mira a task.

try this out!
In the same way that water is
filled with water molecules,
there are molecules in air.

You need two equal-sized pieces of paper
and something to measure the time with.

*
*
*
*

Fold one of the pieces of paper six times.
Leave the second piece of paper unfolded.
Stand on a chair or table to reach a
greater height.
Let go of one sheet of paper at a time and
investigate how long it takes each piece of
paper to reach the floor.
Compare the times! Is there a difference?
Why do you think that is?

22

DISCUSS FURTHER!

*
*
*

Are there other examples of
air resistance?
Have you felt air resistance?
How does a parachute work?

23

TH AT ’S A
STRA N G E B
IRD !?

the drone
Sixten and Mira are thinking about what they will get up
to today. Mira’s father asks if they want to borrow his
drone. They do! A drone is like a flying robot that you
control with a remote control. You can attach a camera
to the drone so that you can film what whizzes past.
Mira will control the drone and Sixten will help by telling
Mira how to steer.
Look at the course and help Sixten tell Mira how to fly.
Sixten writes down a series of codes to remember what he
is going to say to Mira. He uses the following commands:

AIR

commands
l = left
r = right
f = forward
s = stop
r = rotate

start

Try it out!

!
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Figure this out!

th i s
o do
t
t
c
e
p e r f e i f th e
!
id
nice
o uts
s
i
r
he
w eat

*
*
*

Build your own course.
Put a blindfold on a friend who
pretendS to be a drone.
Say the commands (L, R, F, S, or R)
in different sequences so your
friend can get to the target.

What code CAN be used to get
Mira to the target?
24
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THE WAVE SWINGER
Sixten and Mira come home after a day at an
amusement park. They’ve gone on lots of merrygo-rounds! Mira’s favourite was the wave swinger.
She thought it was fantastic to dangle her legs
freely in the air.

AIR

Do you also like
merry-go-rounds?

YoU WILL NEED:

HAVE Yo U
TH o UGHT abo ut how
al l M ER RY-G o -Ro UN DS
lo oks in si de?

*
*
*
*
*
*
*
*

Harder materials such as cardboard or plastic
one larger and one smaller ring
of cardboard or plastic
A wooden rod
String or ribbon

Balls of a suitable type and size
Something to secure a wooden rod
stably to (for example, a larger
felt ball)

H u r m ån g
a o l ik a
so rte rs b
lo m m o r
k a n d u?

objects that can spin around in
the wave swinger.

Sixten comes up with the idea that they can
build a mini wave swinger. Not one that you can
ride in, because that would require a lot of safety, but a model to look at.

26

Ps st!

Scissors, glue and a pen

Help Sixten and Mira build
their own wave swinger!
Follow the instructions!
27

BUILD THE WAVE SWINGER

AIR

go o d lu c k !

instructions
1 We start with the base. The base will be made
from an outer ring, an inner ring and balls in
between. The outer ring must have a higher
edge than the inner ring.

Place the balls between the outer ring and the
inner ring. Here, the size of the inner and outer ring must be adapted to the balls. The balls
should be placed close to each other.

oUTER R
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ro u n d

p l ate

!
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2 You now need a circular plate of hard material.

The plate should be almost as big as the outer
ring and placed on top of the balls. It should
be possible to rotate the plate freely on top of
the balls. Can you now see why the edge of the
outer ring has to be higher than the edge of
the inner ring?

bal l

in ne r ri ng

3 Cut a wooden rod to the desired length. Attach

one end of the wooden rod to something stable
and glue firmly on the plate.

4 Time for the top of the wave swinger. Cut a pla-

te of hard material of the required size. Fix the
plate to the top of the wooden rod. Attach the
objects that will be moving around in the wave
swinger to the outer edge of the plate using
the string.

28

*
*
*
*

When you are finished
with your wave swinger,
It’s time to use it!
Choose an object. Rotate the wave swinger
half a turn. Where is the object now?
What happens if you rotate it another half
turn? Where does the object end up?
If you rotate the object 4 times, where
does the object end up?
How many turns can you rotate and always
get back to the same place?

29
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SToNE PATTERNS
It’s a sunny summer day and Sixten and Mira have tagged along with Mira’s parents to the beach. They swim,
throw stones in the water and build sand castles. Mira
climbs up onto a rock and notices some nice stones on
the seafloor. She shouts for Sixten to come and look.
Sixten discovers that the stones are in a nice pattern.

THE SEA
ti p !

d raw
ston e
s
or a
r ran
ge
r eal
on es.

Sixten and Mira call each formation of stones a figure.
On the next page you will see the first four figures.

The

underwater
world

FIGURE THIS oUT!

*
*
*

By how many stones does it increase from one figure to the
next figure?
How many stones should there
be in figure 5?

Stones on the bottom
that make figures.

How many stones should there
be in figure 10?
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encrypted message in
a bottle

THE SEA

Sixten and Mira are at the beach with Mira’s parents.
They decide to go on a voyage of discovery. As they walk
along the shoreline, Sixten suddenly lets out a cheerful
cry. Sixten has found a message in a bottle! He takes the
piece of paper out of the bottle and tries to read what it
says. There are three lines of text:

Pia explains that you usually encrypt secret messages.
Encryption means hiding a message behind some sort of
pattern or sequence. For example: an A might be a B and a B
might be a C. According to this encryption, the letter Z must
be an A.

ReMMuS
QS P H S B N N J 0 H
13 1 20 8 5 13 1 20 9 3 19

Use the alphabet and try to figure out what the different
words should really be! Keep in mind that the sequences
may be encrypted in different ways.
Encrypt your own message and see if a
friend can understand what you’ve written!

WHAT IS A MESSAGE
IN A BOTTLE?
a message in a bottle is when
you write a message and place
it in a bottle.
seal the bottle AND THRoW THE
BoTTLE INTo THE SEA.
A SECRET MESSAGE THEN BoBS
ALoNG oN THE SEA UNTIL SoMEoNE
FINDS THE BoTTLE AND oPENS IT.

Sixten reads out loud what the first line says, scratches
his head and tries the next line.
“Qsph... what?”
Neither Mira nor Sixten understand the texts. They decide
to call Mira’s Aunt, Pia, who works as a programmer. They
wonder if she can help.

32

ab c d e fg h ij k l m
n o p q r st u v x y z
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IT floats

THE SEA

Sixten and Mira are going out to sea together with
Mira’s parents in their boat. They put on life jackets
and get into the boat.
“Dad, how come the boat actually floats? If you throw
a stone into the water, it sinks,” says Mira.
“That’s right, Mira. Whether something floats or not
depends on a number of things, including the material and shape. You should investigate it!”
Mira’s dad comes up with an experiment that Mira
and Sixten can do to figure out why some things float
and other things sink. He gets out a bucket that they
keep in the boat and picks up a marble and a wooden
ball that he happens to have in his pocket. He scoops
up a little water and places the bucket in the boat.

YOU WILL NEED:

*
*
*
*

bucket
marble
WOODEN BALL
water

ti p
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PoUR WATER INTo A
BUCKET AND TRY it!

THINK ABoUT THIS!

*
*
*
*

*
*
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What would happen if Mira’s father put
the marble in the bucket of water?
What would happen if he put the
wooden ball in the bucket?
Try putting a marble and a wooden
ball in a bucket of water.
Do they float? Why? Why not?
Why is it that some things float and
others don’t?

CHALLENGE
Sixten and Mira are thinking about how the boat can
float. Do you have any idea why the boat doesn’t sink
when they sit in it?
Try to build a small boat or use a box as a boat and
investigate how much you can load onto your boat
without it sinking. Does it matter how you load the boat?
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BRiDGE DESIGNS

THE SEA
When they get home, they ask Mira’s sister, Johanna,
if she can help them build their own bridges and test if
one bridge is better than another.

Sixten and Mira are on their way home after a fantastic day by the sea, together with Mira’s parents. In the
car, Sixten looks out the window. He sees a long bridge
with lots of cars driving on it.
“Wow, what a lot of weight that bridge needs to
cope with!” cries Sixten. Both Sixten and Mira are
very curious about bridges. There are many different
types of bridges. Some look really cool! How do you
actually know what type of bridge you should build?
Can you choose the one you think is the coolest?

Johanna works at Mathivation and is interested in
mathematics and technology. She comes up with several
suggestions of different constructions.
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*
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DISCUSS FURTHER
What bridges are there close to where you live?
How do they look and how are they built?
Do you think that one type of bridge is more
difficult to build than another?
37

*
*
*
*

Build the designs using
cardboard.
try putting a little bit of
weight on the bridges.
Which design holds the
best?
Why do you think that is?

how can we produce
more sustainable?
Sixten and Mira are going on a study visit to a factory that
produces roller bearings. They meet the engineers Emma
and Li, who will show them how roller bearings are manufactured, assembled and packed. Sixten and Mira get to join
them through the factory from start to finish.
The first thing that happens in the factory is that the inner
rings and the outer rings are heat-treated. Heat-treating
means that the rings are first heated to very high temperatures and then cooled down very quickly again. Heat-treating
makes the rings stronger and more durable.

Ro L LE R B EA R IN G
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THE FACTORY
HELP THE ENGINEERS!

*
*

Read through the steps in “THE PROCESS”
and “GOOD TO KNOW”.
Give three suggestions on how the process
can be made more environmentally friendly.

1.
2.
3.

The furnace is heated.
The rings are placed on a large
plate and put into the furnace.
The rings are heated until they
are hot enough.
The rings are cooled down in
a chemical coolant.
(A lot of electricity is required to keep the
chemical coolant at the correct temperature.)

5.

After cooling, the heat-treatment is complete and the rings
are ground and polished.

In the factory, the rings are heated in large furnaces.
Then they are cooled down in chemical liquids. It is
important that the heat-treating takes place in a
way that is as environmentally friendly as possible.
The engineers Emma and Li ask Sixten and Mira for
help in finding ways to make heat-treating more
environmentally friendly.
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THE PRoCESS

.

in ne r ri ng

TH I N K

THINK ABoUT
In reality, of course, the factory already works with
sustainable solutions. Do you think that any of your suggestions are already in use?
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GooD To KNoW
The furnace needs to be very hot
and uses a lot of energy.
Some rings have small cracks in
them which means that they do
not tolerate the heat-treatment.
They must therefore be thrown
away after heat-treatment.

After heat-treatment,
the roller bearings
are ready for the
next step, let’s go!

HELP THE TRUCKS To
DRIVE CoRRECTLY
After the rings have been heat-treated, the rollers need to be
assembled. This is done in another part of the factory and therefore the rings must be transported through the factory. This
transportation is done by using self-driving trucks.
In order for the trucks to know where they are in the factory,
they use a coordinate system. Each position in the factory is
represented by a letter and a number, in the same way that a
chess board is designed.
The trucks are programmed to go to certain specific coordinates that have been marked in the image with dots. For
example, they start in the coordinate (2,H) and if we want the
trucks to go to the coordinate (2,G), we write “Go to (2,G)”.

THE FACTORY

Try this out!

PROGRAMMING with coordinates
g
rivin e
d
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sel
e lik
r
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ks
yo u
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ro bo ont ro l
c
can

How should the trucks move in the coordinate system?

THE TRUCKS’ CoURSE

j
I

TRUC K STATIo N

h

ASSE M BLY

g
f

PRoGRAM THE TRUCKS
Which coordinates should we give the trucks so that they go:

*
*
*

e
d
c

FU RN AC E

b

From the Truck Station to the Furnace

a

From the Furnace to the Assembly
From the Assembly to the Truck Station.

CHALLENGE!
Give the trucks coordinates
so that they only move along
the marked path.
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HoW can WE PACK goods?

THE FACTORY

CUT oUT SHAPES
AND TRY IT!

The study visit continues and the engineers Emma and Li show
Sixten and Mira the part of the factory where the finished roller
bearings are packed. The roller bearings are first placed in individual packages. They are then packed onto a large square pallet.

stages when PACKing GOODS
ROLLER BEARING

1

SQUARE PALLET

2

THE ROLLER BEARINGs
are PLACED IN PACKAGEs.

THE PACKAGES ARE
PLACED ON A PALLET.

Emma and Li wonder if Sixten and Mira can find out what
shape the package for a roller bearing should have.

k n ow
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The options are triangular, circular and square.

triangle
circle
square
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Do YoU KNoW
the SHAPES?

*
*
*
*

YoUR TASK
Start by cutting out a square that has a side length
of 10 cm. It represents the pallet that we are going to
put the packed roller bearings on to.

on e !
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EXC ITI N

How big do the different packages need to be for a
roller bearing to fit? Cut out a roller bearing and try it
out! A roller bearing is round like a circle and
2 cm in diameter.
What shape should the package for the roller bearings
have in order to fit as many roller bearings as possible
on the pallet? How many roller bearings will fit?
What form of package do you think is used in
real life? Why?
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on to
one last
CHALLENGE!

W H Y SU C H
A H U R RY?

HOW LONG DOES IT TAKE
TO produce?

ps st!

After the roller bearings have been packed, they are ready
to be sent out to the customers. Before Sixten and Mira
leave the factory, they ask the engineers Emma and Li how
many roller bearings the factory produces in one hour.
Emma and Li give Sixten and Mira some information so they
can find out for themselves.

*

HEAT-TREATMENT

The furnace heat-treats parts for 800 roller bearings in
eight hours.

*

transport

THE FACTORY

*
*

take
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YoUR TASK
How many roller bearings can
the factory produce in eight
hours? (packed and ready.)
Which of the three stations is
the bottle neck?

ne!
we l l d o

i.e. what process limits how
many roller bearings can be
produced in eight hours?

One truck can carry 10 roller bearings. It takes a total of 2
minutes for a truck to carry a load of roller bearings from
the furnace to assembly.
Clue: How many times does a truck manage to drive from
the furnace to assembly in one hour?
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*

Packaging

It takes 10 minutes to pack a pallet of roller bearings.
There is space for 25 roller bearings on a pallet.
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BUSY AS
A B EE !

*
*

Tip! CALCULATE THIS FIRST
How many roller bearings can the trucks transport in one hour?
In eight hours?
How many roller bearings can be packed in one hour?
In eight hours?
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Really
well done!
Remeber

*

Learning new things can be a bit
tricky. But think how much fun it
is when you learn something new!

*

To solve problems, we first need
to think about what we don’t
understand.

*

It’s oK to make mistakes, they
lead the way to the solution.
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KEEP FIGURING IT OUT!
For Sixten and Mira, the summer is over. What fun
things they’ve been up to!
They have learned about friction, built a car, solved
Sudoku, flown a drone, built bridges and made their
own wave swinger. They’ve also been on a study
visit to a factory. A fantastic summer and they’ve
learned a lot!
We hope that you have also learned something new
and want to carry on figuring out exciting new
problems. Good luck!
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THoUGHTS ABoUT THE BooK
solving with a focus on creativity and perseverance, where
mistakes are a natural and necessary part of learning.
That’s exactly what engineering is!

Tricks and puzzles with Sixten and Mira was created in collaboration between SKF and Mathivation. The purpose of this
book is to highlight, in a playful and exciting way, mathematics and technology.

The tasks were produced by High School students and
University students with a great passion for the subjects.

We are aiming to inspire, opening up for discussion and
reflection rather than a correct answer. We practice problem

MEET THE TEAM BEHIND THE TASKS

Johanna Tholén
23, from Vänersborg

Ahmed Alsaedi
17, from Malmö

I recently qualified as a Maths teacher and am now studying
chemistry. For me it’s important to show that maths can be exciting, fascinating, and captivating. I wanted to create a book that
encourages children to explore and dare to try. I think we have
succeeded in doing that with this book!

I study science in Secondary School and on the side I like photography and editing videos. I chose to be part of this project in order
to highlight mathematics in a positive way. It has been an exciting
journey and I hope the book will create a rich learning experience.

Aleksandra Vasic
19, from Lidköping

Felicia Schönfeldt
17, from Katrineholm

I took my exams in Spring of 2019 and now work with Mathivation
and Covus. For me, mathematics has been a tool to be able to see
patterns, analyse and solve problems. This has piqued my interest
in mathematics. It has therefore been fantastic to produce a book
that will help children become better problem-solvers.

Mathivation has been a way for me to challenge myself and my fear
of public speaking. But it was so much more, it strengthened not only
my confidence, but also my self-esteem so that I dared to take on a
a new education. The book was an opportunity for me to help and
strengthen others in the same way that Mathivation strengthened me.

Johanna Karlsson
18, from Vegby

Alexander Samuelsson
21, from Gothenburg

I am a final year student of the technology programme at the Tingsholm Secondary School in Ulricehamn. I plan to continue studying
to become a high school teacher in mathematics and chemistry. I
wanted to be part of the project as I saw an opportunity to pass on
with my passion for knowledge by creating a fun and challenging book!

I study Engineering Mathematics at Chalmers University. The combination of pure and applied mathematics in the programme is fascinating. Working with the book has been a lot of fun. I hope it can
show how maths is used in real life and at the same time give an
opportunity to practice problem-solving in a fun and creative way.

THANK YOU TO EVERYONE WHO CONTRIBUTED!
Lova Falk, Vida Faghirzade, Tarek Arnaout, Anton Thynell,
Linnéa Frid Jutblad and Ida Trangsrud from Mathivation.

We would like to pay special thanks to a number of people
who have contributed invaluable knowledge and a great deal
of commitment to the development of Tricks and Puzzles with
Sixten and Mira:

Thank you to the teachers and parents who gave feedback
on the book. A special thank you to Gunnel Wikå.

Fredrik Hallström, Lars Werner, Sandra Sköld, Jenny Roos, Gösta
Andersson and Malin Hardegård Nyberg from SKF Sverige AB.
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SKF

SKF was founded in 1907 with an innovation that changed the world and continues
to make a difference even today. Our solutions really are everywhere; in the car, the
boat, the dishwasher, the electric toothbrush and the wind turbine. It is a question
of reducing friction and making things rotate more effectively which means reduced
maintenance for our customers in machines, improved security, energy savings and
lower costs. With 45,000 employees in 130 countries, we have every opportunity to
make the world turn more efficiently. We call it the art of engineering.

Mathivation

Mathivation motivates, engages and challenges pupils in mathematics and programming, by letting students teach younger students. Having a student study and lecture
other students creates a natural role model of a similar age. The core of our work is
motivation, perseverance and creativity in problem solving. Mathivation has been part
of the West Sweden Chamber of Commerce since 2012. With the starting point in West
Sweden, we are now present all over the country, from Kiruna in the north to Malmö
in the south.

Scan the QR code or visit www.skf.se/knepoknåp to access more materials.
Here among other things you will find, “Tricks and Puzzles with Sixten & Mira” in PDF
format for downloading. There is also a guide for you as a parent or teacher with
solution suggestions and tips on how you can work with the content.

W H AT A N
ADVE N TU RE
!

tricks

and

puzzles

with sixten and mira

tricks

and

puzzels

with sixten and mira
In this book, we will meet Sixten and Mira. They are best
friends and have planned to play together all summer long.
We get to join them on their adventures and help them along
the way by solving problems, trying out new things and
figuring out different solutions.

come along!
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