think

differently

Move it! (KO 2)

move it! is a fast-moving, interactive show that explores the science behind the
forces and forms of energy all around us.

Purpose of these notes

These notes are intended to provide teachers with a brief overview of the main demonstrations and concepts
presented in the show, and to suggest some topics for discussion or follow-up after the show. We also hope that the
show will encourage teachers to integrate some of the ideas and techniques that they find useful into their own
teaching. If you would like any more information about any of these topics please get in touch with us.

safety information

Although each demonstration presented in the show only involves everyday equipment, each activity has been
subject to the normal risk assessments. It is important to emphasise that if any of the demonstrations are to be used
or adapted for classrooms they should, of course, be thoroughly assessed by each teacher in advance. Pupils
repeating the experiments at home should be encouraged to involve their parents or carers for reasons of both safety
and education.

Format of the show

The show uses exciting demonstrations and lots of audience participation to help to bring the ideas behind forces and
energy to life. The intention is to present science and technology in a way that will enthuse the audience and
perhaps make them think differently about some of their attitudes towards these subjects and how important they
are to all of our lives. Each demonstration illustrates specific principles, and these can be followed-up through
questioning and activities by teachers after the show.

A selection of the demonstrations outlined below will be used in the show. The exact activities used in each show will
depend on the length of the show, the performing conditions, the age and background of the audience, and any
particular topics requested by the teachers.
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Process objectives

We all have lots of ideas about how things work. Some of these preconceptions can be very confusing. This is
especially true of forces,sb ecause although they are al-wecanordyomedve us we
how they affect objects.

To cope with the strange topicofforcesy ou need t he ment al “survival kit

e anopen mind (be prepared to create and accept new ideas);

e acurious mind (the desire to find out how things work);

e asceptical mind (do experiments to test ideas out foryourself—d on’ t t akeit)my word f o
Scientists always try to figure out the simplest exp
their explanation is correct, but they can try to eliminate all the other possible known explanations by doing
experiments.

Science has an amazing ability to unify diverse and seemingly unconnected phenomena. Once you understand the
small number of basic rules by which forces operate, you can use them to explain how everything in the world moves.

Curriculum connections

Our shows are designed to support and enrich the science strand of the revised NI curriculum learning area The
World Around Us for Key Stage 2.

The topics covered in the show are concerned with movement and energy — how things move; how things work;
sources of energy. The way that the demonstrations are explored also develops the abilities of pupils to ask
questions and test out their ideas.

Key concepts and principles

forces

e aforceis simply a push or a pull;

e aforce has asize and a direction;

e forces are all about change —they can either change the speed,
direction or shape of objects;

e i f an object is not changing,
are no forces on it. For example, an object could still be at rest and not
changing shape if the forces on it were balanced eg like an evenly-
matched rugby scrum.

gravity
e gravity on Earth pulls everything down towards the centre of the Earth. We call this force the weight of the
object.

e the mass of an object is simply a measure of how much stuff there is inside the object;

e the centre of gravity of an object is the point at which it would balance —the point where all the weight of the
object could be assumed to act;

e if the centre of gravity of an object is directly over the point it is resting on, then the object will balance;

upthrust in the air

e when you warm a region of air it expands and becomes less dense than the cooler air around it —the warm air
then rises on top of the cooler air;

e if the warm air is trapped inside an object, this object can also rise if it is buoyant enough in the cooler
surrounding air i.e. if the upthrust is greater than the force of gravity on the object.
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lift

e when air moves across the top of a curved object if tends to follow its surface —so the air flowing over the top of
a curved wing will be deflected down at the back of the wing;

e because the aircraft wings pull the air down, the air must exert an equally-sized force on them in the opposite
direction (this is a law of physics that is discussed more below)- the upward force on the wing is called lift.

air pressure

e we are surrounded by air pushing on us in every direction all the time (air pressure) —the moving molecules in
the air constantly push on any surface with which they come into contact;

e when an object contains air that pushes harder than the air surrounding it, then the object will tend to be pushed
outwards; if the air outside the object pushes harder than the air inside then it will get squashed.

friction
e friction is the force opposing motion when surfaces move past each
other;

e friction can be a help or a hindrance depending on the situation;

e the weight of an object can increase the force of friction between it and
the surface on which it rests;

e ina world without friction objects would keep on moving for ever and
ever, until they felt another force—t hey woul dn’ t s |
direction as we are used to on Earth.

inertia

e objects tend to keep on doing what they were doing for ever and ever, until they feel an unbalanced force;

e soif an object is not moving it tends to remain at rest, until acted on by an unbalanced force (this is known as
inertia - the resistance of an object to changes in its motion);

e and a moving object tends to keep moving with the same speed in the same direction, until it feels an unbalanced
force (the property of inertia);

e the heavier an object the more it tends to resist changes in its motion —heavy objects are hard to start moving
but difficult to stop once they are moving (eg a fully-loaded shopping trolley);

equal and opposite forces
e forces always come in pairs —if you give an object a force it gives you an equal and opposite force (this is known

as Newton’s third | aw). But remember these forces
e jet engines and rockets work by pushing hot gases out of the back of the engine very quickly so that there is force

in the opposite direction moving them forward.

energy
e energy is hard to define but without it nothing could ever happen or
change;

e to help us think about energy changes scientists like to think of different
forms of energy eg light, heat, chemical energy, movement energy,
electricity, etc;

e you cannot create or destroy energy but we say it can change form one
form into another;

e sometimes energy changes into forms that are not useful for us, so we
say that we have *“ | o-sbtttheeoergystilwa s
exists, just in a different form;

e all living things on Earth get their energy from our Sun if you trace the energy changes back far enough.
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demonstrations
A selection of the following demonstrations will be included in the show.

o what s a force? —applying forces to the ball illustrates three of the ways that a force can change an object — by
changing the speed, direction or shape.

e tug-of-war —when two forces are equal in size, but opposite in direction they will cancel out or balance each
other. The net force on the object is zero so it will keep on doing whatever it was doing.

e paper and book challenge —all objects fall because of gravity at the samerate—pr ovi ded t hey don’
air out of the way as they fall. The effect of the air pushing on the page is greater because it is much lighter than
the heavy book. The air slowing the fall of objects on Earth is called air resistance.

e see saw —to get objects to balance on a see saw you need to think about how heavy the objects are on each side
and how far away they are from the pivot or balance point. Placing a light object sufficiently far away from the
pivot on a long see saw could actually lift a much heavier weight that was closer to the other side of the pivot.
We use this principle in levers everyday eg closing doors, scissors, etc.

e touch your toes competition —for us to be balanced we need to keep the centre of our weight above the point
where our feet support us. So if we lean forward, we have push our bottom back or we will topple over as our
centre of weight moves forward.

e hot air balloon —hot air is lighter than the same volume of cool air outside the balloon so it floats —in the same
way some light objects can float in water. We say that the hot air is not as dense as the cool air (not as heavy for
its size). Why does the balloon soon start to fall down again?

e the flying beach ball —the air flowing over the top of the ball gets pulled down when it follows the curve of the
ball. There is therefore an equal and opposite force of the airontheball-t hi s “ Il i ft” force ma

e Dballoon in the bottle trick —trying to push the balloon into the bottle by hand is difficult because the air trapped
in the bottle pushes back. As the paper in the bottle burns, however, some of the air in bottle rises around the
balloon sitting on top. There is less air inside the same space now asbefore—s o t he air | eft 1 n:¢
push up as hard on the balloon as the air outside the bottle pushes down on the balloon. The balloon therefore
gets pushed into the bottle by the air in the room (air pressure).

e crushing a can — heating the can causes some of the air to rise out of the can with the steam When the steam in
the heated can is cooled quickly it condenses back into water —taking up less volume. This means that there are
few gas molecules inside the can pushing out, but lots of gas molecules outside the can pushing in. This pressure
difference is enough to dramatically crush the can.

e the mat pull —shows the difference that the rubber grip on the bottom of the mat makes. Also the force of
friction is greater when the weight of the sliding object is bigger.

e CD hovercraft, kick dis toy and person hovercraft demo — the air being pushed out of the bottom of the CD/ toy/
platform creates an almost frictionless surface for the hovercraft to glide across. Without the confusing effect of
friction we can see that objects given a force really do travel in straight lines at the same speed for ever and ever
(until they feel another force).
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e rocket balloons —the force of the air being pushed out of the balloon creates another force in the opposite
direction that pushes the balloon forward.

e the flapping bird —winding up the elastic band, stores energy in the band. This energy gets released when the
bird flies — it makes the wings flap. When the wings push down on the air the air pushes back up on the wings,
supporting the bird.

e the ethanol rocket —the spark from the device inside the film can makes the ethanol vapour explode, pushing
hot gases out the top of the can, which pushes the can in the other direction (like a rocket). The chemical energy
that was stored inside the ethanol fuel gets changed into lots of other forms of energy eg light, heat, sound,
movement energy.

e water and air rocket — pumping air into the bottle stores energy in the plastic of
the bottle (as the air gets squashed inside the bottle as its pressure increases,
and also the plastic sides get pushed out slightly). Once the pressure builds up
sufficiently the water and air is pushed downwards out of the bottle with an
explosive force. An equal and opposite force on the bottle pushes it upwards.

follow-up ideas

e Challenge the pupils to design and build their own hovercrafts using a CD, plasticine, a pop-up top from a sports
drink bottle, and a large balloon. Who can get their hovercraft to go the furthest?

e Try launching your own water rockets outside (available in most toy shops as Rokit) —ensure that your pupils are
well away from the launch point and that a stand is used to direct the rocket straight up.

e Encourage pupils to review the show by having them describe and draw their favourite demonstration, and
explain how it worked. Ask them to draw direction arrows and write labels for each of the important forces in
the experiment. Are there any forces they have forgotten about in each picture? They can share these ideas with
the rest of the class in short presentations.
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