
9Answers: 1. b); 2. c); 3. True; 4. a); 5. They would reach the ground at the same time, as there is no air resistance on the Moon .

1  Which piece of playground 
equipment is a pendulum:  
a) a slide, b) a swing or  
c) a see-saw?

2  Are the Shanghai Maglev, 
the AGV Italo and the 
Shinkansen among the 
world’s fastest  
a) aeroplanes, b) ships  
or c) trains?

3  True or false? Diesel  
engines are named after 
their German inventor, 
Rudolf Diesel.

4  Is kinetic energy also known 
as a) movement energy,  
b) potential energy or  
c) latent energy?

5  If you dropped a brick and  
a feather on the Moon, 
which would reach the 
ground first?

QUICK QUIZ

A 
WORLD  
IN MOTION
These days, it seems as if everything is going at super speed. It’s rush, rush, 
rush everywhere you look, with people, vehicles and machines in constant 
motion. It takes a lot of energy to keep our world moving – electricity for trams, 
petrol for cars, and food for people walking, running and riding bikes!

But it takes more than just energy to get things in motion. It always takes a 
force – a push or a pull – to turn stored energy into movement. Forces come 
in lots of forms, including magnetic attraction, collisions between objects and 
the ever-present pull of gravity.

In these activities, you can learn more about the science behind motion. 
Create a zany pendulum, explore stick explosions, build a device to prank 
unsuspecting family members, make a centrifugal sprinkler and more.

The giant 
pendulum inside 
China’s Harmony 

Clock is four 
metres long.

The 
world’s fastest 

motorcycle 
reached a speed 
of more than 600 

kilometres per 
hour in 2010.

The first 
rocket to 

reach space 
was launched 
in Germany in 

1944.



YOU WILL NEED

Table Clamp

Angle bracket

2 mending plates  
(metal plates with holes in them,  
available from hardware stores)

2 bolts 4 nuts

Pendulum pandemonium
In this activity, make a double pendulum that traces out some unusual paths!

WHAT TO DO
 1. Clamp the angle bracket onto the edge of  

the table .
 2. Push a bolt through one of the holes in the first 

mending plate .
 3. Poke the same bolt through one of the holes  

in the angle bracket . Secure the bolt with a nut .
 4. The plate should swing quite freely . If it wobbles 

too much, tighten the nut . If it doesn’t swing 
easily, loosen the nut .

 5. Lift the plate so that it is horizontal (parallel to 
the ground) . Let it go and observe its motion .

 6. Lift the plate so that it is vertical, and let it go .
 7. Take the second mending plate and poke a bolt 

through one of its holes .
 8. Screw two nuts onto the same bolt .
 9. Poke this bolt through one of the holes on the 

bottom of the first plate . Secure with a nut .
 10. Check that the second plate can swing freely 

and adjust the tightness of the nut if necessary .
 11. Pick up the end of the bottom plate and lift it 

slightly, so that it makes a small angle with the 
bracket . Let it go and observe how it swings .

 12. Once it stops swinging, lift the end of the bottom 
plate so that it forms a right angle with the 
bracket . Let it go . Does it swing the same way  
as the first pendulum?

 13. Lift the bottom plate again so that both plates 
are vertical . Let it go and observe its motion .

 14. Try it again, except this time, rather than just 
letting the pendulum go, give it a push .

10 MORE HANDS-ON SCIENCE
A

 W
O

R
L

D
 IN

 M
O

T
IO

N



11

A
 W

O
R

L
D

 IN
 M

O
T

IO
N



REAL-LIFE SCIENCE
Chaos theory is used in scientific fields  
such as physics, engineering, biology and 
meteorology (the study of weather and climate). 
The sensitivity to initial conditions found in a chaotic 
system makes it hard to predict the system’s 
behaviour, and it becomes even more difficult as 
time passes. However, these systems can still be 
analysed scientifically.

Earth’s atmosphere is one example of a chaotic 
system. This has led some people to claim that any 
climate model predicting changes in the climate 
is flawed, as such predictions are impossible. But 
that’s not the full story.

Chaotic systems can still be analysed using 
statistics, which is a mathematical way of collecting 
and understanding data, and trends (or changes) in 
the system can still be identified. For example, we 
know the pendulum will swing back once we let go, 
even if we can’t predict its exact path.

So while it is impossible to predict the weather at a 
particular time in a particular place 20 years in the 
future, mathematical models still allow scientists to 
make predictions about climate change.

WHAT’S HAPPENING?
With just one plate swinging, you have made a 
simple pendulum . A pendulum regularly oscillates 
(swings back and forth), with the same path and 
same time taken for each swing, also called  
a period .
When you added the second plate, you made a 
double pendulum . Lifting the two plates all the way 
up to vertical before letting go makes each one 
swing at a slightly different rate . This makes the 
entire pendulum’s path hard to predict .
The double pendulum is one of the simplest systems 
that show chaotic behaviour . In everyday use, the 
word chaotic means disorder, but in maths and 
physics, its meaning is slightly different . In practical 
terms, a chaotic system is one that is highly sensitive 
to the initial, or starting, conditions . This means that 
small changes in the starting conditions result in  
big differences .
In the case of the double pendulum, even slight 
changes to the starting angle make the pendulum 
trace out a completely different path every time . 
Even though it might look like the initial conditions 
are the same, the result is very different .
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Stick explosion
Boom! It’s time to have some explosive fun by making a popstick contraption.

YOU WILL NEED

Popsticks

Some 1-centimetre cubes  
(we used dice, but plastic building  
blocks would also work)

Rubber bands

Safety glasses

WHAT TO DO
1. Put on your safety glasses .
2. Take two popsticks . Place a cube in between the 

sticks, around 1 centimetre in from the ends . Wrap 
a rubber band tightly around the two sticks next 
to this cube, closer to the end . Don’t let go of 
the sticks yet! Wrap another rubber band loosely 
around the other end of the sticks to stop them 
from flying apart . This second rubber band will be 
your detonator trigger .

SAFETY This activity has things flying 
everywhere! Wear safety glasses and make sure 
that people without safety glasses stay away.
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REAL-LIFE SCIENCE
Your stick bomb is a chain reaction. Before  
it’s detonated, its energy is held in the tight rubber 
bands. When released, one exploding pair of 
popsticks makes the next pair explode, which then 
makes the next pair along explode, and so on.

Chain reactions like this also happen in chemistry 
and physics. A candle flame needs heat to keep 
burning – luckily, the chain reaction allows it to make 
its own heat! And in nuclear reactors, splitting atoms 
make radiation, which in turn encourages other 
atoms to split, keeping the chain reaction going.

3. Pick up two more sticks and place a cube 
between them, as before . Loop a rubber band 
around the two sticks at the end that holds the 
cube . This time, instead of wrapping a rubber 
band around the other end, slot the two popstick 
ends between the first pair of sticks .

4. Continue on in this way, adding more and more 
pairs of popsticks holding a cube and bound with 
a rubber band .

5. You can place two different popstick pairs into the 
same pair of sticks to branch your stick explosive 
out a little . Continue doing this until you get tired 
of it or run out of one of the parts .

6. When you are ready to detonate, pull the rubber 
band off the end of the first cell .

7. Kaboom! It’s fast, so watch closely – although not 
too closely, as you want to protect your eyes from 
flying sticks .

WHAT’S HAPPENING?
A type of energy known as potential energy is  
held within the rubber bands tied around each  
pair of sticks .
On detonation, the energy held in the rubber bands 
turns into movement (kinetic) energy . You can see 
this energy as the popsticks, rubber bands and 
squares fly through the air .
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Musical money
Take a trip back through time to explore how a record player makes music.  
If your family doesn’t have a record player, don’t worry – you can substitute  
a simple folded piece of paper and a friend to help!

YOU WILL NEED

Vinyl record

New $5 note

Record player OR a piece of paper, 
pencil, Blu-tack and a friend

IF YOU HAVE A RECORD PLAYER
1. Put the record on the turntable .
2. Turn on the player so the turntable starts to spin .  

If it won’t move, try nudging the needle arm 
across towards the record .

3. Take the $5 note, and point one corner down .
4. The surface of a record is covered in circular 

grooves that run around and around (actually, 
it’s all one big spiral!) . Turn the $5 note so it runs 
along the groove, not across it . Then gently lower 
the corner down to the surface of the record .

5. If you’ve done it correctly, you should hear music!

48 MORE HANDS-ON SCIENCE



IF YOU DON’T HAVE  
A RECORD PLAYER
 A. Fold the piece of paper in quarters and put it  

on a table . Clear a lot of space around it .
 B. Sharpen the pencil, then push it through the 

hole in the centre of the record .
 C.  Keep pushing until there’s about five centimetres 

of pencil sticking through the hole . If you’re 
lucky, the fit will be tight and it will stay there . If 
it’s a bit loose, you might need some Blu-tack to 
hold it there . Or you could try a different pencil!

 D.  Balance the point of the pencil on the piece  
of paper while holding the end of the pencil . 
Then slowly spin the pencil so the record starts 
to turn .

 E.  Get your friend to grab the $5 note and point 
one corner down .

 F.  The surface of a record is covered in circular 
grooves that run around and around (actually,  
it’s all one big spiral!) . Turn the $5 note so it  
runs along the groove, not across it . Then  
gently lower the corner down to the surface  
of the record .

 G.  It’s tricky to keep it steady, but with some 
practise, you should hear music!

WHAT’S HAPPENING?
On vinyl records, sound waves are recorded as a 
series of bumps on the record’s surface .
To play a record normally, the stylus, or needle, that 
points down from the record player’s arm is lowered 
onto the surface . The tip of the stylus then vibrates 
in time with the bumps as the record spins . But 
to hear the music, it needs to be amplified (made 
louder) through the record player’s speakers .
When you poke the tip of the $5 note into the 
groove of the record, the whole banknote vibrates, 
making it act like a mini-speaker!
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REAL-LIFE SCIENCE
These days, almost everything that plays recorded 

music is electronic, including phones, computers and 
radios. But it wasn’t always this way.

More than 150 years ago, people began experimenting 
with recorded sound, and their machines were 
completely mechanical. The oldest known machine 
for recording sound is called the phonautograph 
(fon-ORT-oh-graf). It was invented by a Frenchman 
named Édouard-Léon Scott de Martinville.

The phonautograph was based on the anatomy, or 
structure, of the human ear. A horn captured sound, 
and focused it down to a membrane, similar to an 
eardrum. Attached to the membrane was a stylus, 
inspired by the bones inside the ear. Sound waves 
travelled down the horn and moved the membrane. 
This made the stylus scratch patterns onto a 
blackened paper sheet, creating a record of the 
sound waves.

Although the phonautograph recorded sound, there 
was no way of playing the sounds back. It wasn’t until 
2008 that Édouard-Léon’s recordings were finally 
played back as sound – using a computer!
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