think

differently

Magic, science or mystef 2

Welcome to the world of the science magician where nothing is quite as it
seems. This is magic with a differengeéhe audience is encouraged to figure
out the sciencebehind the tricks.

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 fopaafter the show. Welso 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 bee|
subject to the normal risk assessments. It is important to emphasise that if any of the demonstrations are to b
or adapted for classrooms theshould, of course, be thoroughly assessed by each teacher in advianpés
repeating the experiments at home should be encouraged to involve their parents or carers for reasons of bot|
and education.

Format of the show

This interactive showsges demonstrations that seem like magic tricks to engage the audience and then challenges
them to work out how each trick was done. The intention is to present science in a way that will enthuse the
audience and perhaps make them think differently abaurne of their attitudes towards science. Each trick
demonstrates specific principles in science and these can be followédkdrough with questioning and activities by
teachers after the show.

The show will not expose the tricks and techniques used byepsainal magicians. Instead it explores tricks that can
be easily learnt already through magic books for children.

A selection of the demonstrations outlined below will be used in the show. The exact activities used in each show will
depend on the lendt 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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Curriculum connections

Our shows are designed to support and enrich the science strand oévised NI arriculumlearning areaThe

World Around Wfor Key Stage.2

¢KS (G2LA0a O20SNBR Ay (KS aKz2g I NE O2yOSNYySR gA0GK |
G OKFy3asS 2 @S NJghawkthih§stmovie;k@witEngs work; sources of energy; how sounds ackiped and
travel; importance of light in our everyday lives; and chemical changes. The way that the demonstrations are
explored alsalevelops the abilities of pupils to ask questions and test out their ideas.

Inertia and friction

key ideas:

o a forceis another word for a push or pull;
e 202S00a R2y Qi Y2@S dzyiAf GKSe& FSSt +y dzyolftlyOSR LJ
o friction as the force between surfaces that rub against each other;
¢ the importance of confidence in being successful in whatgea do.

tablecloth pull

The tablecloth, table and plate should be smooth and dry. Objects that are ¢
rest tend to remain stationary. Because of this you need to give the objects
unbalanced force to make them move. When the tablecloth is puleddrce

of friction between these smooth objects is not large enough to overcome thi
inertia, so they remain motionless.

scientific Jenga i

This demonstration is another illustration of low friction and inertia in actjdin
you pull the bottom block auquickly enough and the force of friction between
it and the next set of blocks is small, the column will remain standing. Playir &#
Jenga involves a good understanding of friction and gravity.

telephone directory challenge
The combined effect of the foecof friction between each of the pages of the telephone directories is much stronger
than you might think. The weight of the directories squeezing the pages together makes the force of friction greater.

Gravity

key ideas:

e gravity is the force that pid all objects on Earth down towards the ground;

¢ all objects have a centre of gravity/centre of weigthe point where all the weight of the object can be
assumed to act;

o the location of this centre of weight affects how the object will move;

e objectsthat have their centre of gravity over the point at which they are in contact with the ground will be
balanced;

the confused can

The heavy weight at the top of the can on the uphill side means the can witbalemce this way when you release
it. Watchhow the centre of weight of the can (effectively the heavy weight) moves as the can is retedeesl it
move up or down? So is this can really rolling uphill?
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The presentation of this demonstration illustrates how scientists work in practicscierce we try to come up with

as many ideas as possible that might explain what we have seen; we then test each idea separately by doing an
experiment to rule it out; the easiest explanation that we are left with that still accounts for what we have seen is
udzk £ £ & OFffSR daGKS GNYziKE @

Light

key ideas:

¢ how we see objects depends both on the light entering our eye and on how our brain makes sense of the
information it gets from the eye;

e some objects make their own light (sources of light), but we see mosttsbpecause of the light they reflect
towards our eyes;

¢ shiny surfaces and mirrors reflect most of the light back towards the direction from which it came.

the magic arcs

The curvature of the plastic arcs, one on top of the other, creates the convioptiogl illusion that top piece is
fgle&a avYlfftSNI O2YLI NBR (G2 GKS o02G0G42Y LASOSO® ¢t KSe
In this case it is your brain rather than your eye that is being fooled.

the magic box

A mirror placeddiagonally across the inside of the box reflects light hitting it so that anyone looking in simply sees a
reflection of the empty front half of the box. Whatever you want to produce can be stored behind this mirror
without being seen.

Air pressure

keyideas:

e airis all around us pushing in all directions (air pressure);

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 aidaghen it will get squashed;

o fastmoving air cannot push as hard in all directions as stawing air (fasmoving air has lower pressure);

e air tries to move from high pressure areas to low pressure areas;

e air pressure gets lower as you go higher upghim atmosphere; there are fewer molecules.

tornado bottle puzzle

The air trapped in the bottom bottle, pushing in all directions, stops the water falling i
it from the top bottle. Every time a bubble of air escapes into the top bottle, a drop of
water can fall into the bottom bottle. Spinning the bottle creates a vortex that allows t v
air to move upwards at the same time as the water falls. This is the fastest way of '
emptying the top bottle.

balloon in the bottle trick
Trying to push the balloomto the bottle by hand is difficult because the air trapped in t
bottle pushes back. As the paper in the bottle burns, however, some of the warm air
bottle rises around the balloon sitting on top. When the flame goestbatair left inside
the jar cools and contracts. There is lessinside the same space now thbefore ¢ so
0KS AN £tSTU AYyaARS (GKS 020dGtS OFyQd L
bottle pushes down on the balloon. The balloon therefore gets pushed intodtike by
the air in the room (air pressure).
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the shrinking marshmallows

The vacuum food container uses a pump to remove some air from inside the jar. The remaining air inside the jar is
not then pushing on the marshmallows as hard as the air inside #trahmallow is pushing outwardghe

marshmallows get pushed out. When the air is let back into the jar the marshmallows shrink, as the air in the jar can
now push just as hard as the air inside the marshmallows (they are at the same pressure).

wind bag

Our lungs would not be big enough to blow this bag up with one breath. By blowing with your mouth held back from
the entrance to the tube you are making the air around the mouth of the tube move quickly. This means there is a
region of low pressure immaately in front of the tube. Because all of the still air in the room is pushing harder
(higher pressure) it gets pushed into this region of low pressure, blowing the bag up very quickly. This is the easiest
way of blowing the bag up.

Sound

key ideas

e all sounds are produced by something vibrating or shaking;

¢ these vibrations or sound waves can travel through gases, liquids and solids;

e the greater the volume of air you can make vibrate, the louder the sound will appe:
to our ears;

o the faster the olfect vibrates the high the pitch of the sound it makes.

the cheap loudspeaker
The small music box can only move a small volume of air backwards and forwards bet
it and your earg it sounds very quiet. The tray will vibrate like the music box bzarit \
move much more air and therefore sounds louder. [ L =

singing rod

¢CKS NRPR Aa GAONIUGAY3A 06SOFdzaS 2F (GKS FTNAOUAZ2Y 0SG8SSy
than our eyes cannot see the movements in the rod. These vibratiansl through the air and can be felt by our

ears as a very highitched squeal. When the rod is touched at the top, the vibrations in the rod stop immediately,

and therefore the sound stopsno vibrations mean no sound.

Absorption and materials

keyideas:

e observation is very important in science;

e some chemicals can absorb many times their own weight in water;

o differences between liquids and soligéiquids can flow and take the shape of the container whilst solids keep
their shape.

follow the cup

The second cup that the water was added to already had a small amount of a chemical powder in it. This special
powder absorbs all of the water and turns it from a liquid into a thick gel. That is why the cup can be turned upside
down without the water &lling out. This powder is designed by chemists to be very good at absorbing water, and it is
used in disposable nappies.
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making snow

This powder is slightly different to the nappy powder and this time instead of absorbing the water to become a thick
gd, fluffy flakes of fake snow are produced as the water is absorbed. This powder is used by special effects artists to
YIS aGayz26é F2N GKS Y2@0ASao

Heat

key ideas:
¢ heat can be conducted through some materials;
e water can absorb a lot of energy beforentreases in temperature.

the fireproof balloon

The heat energy from the flame is conducted through the rubber of the balloon into the water. The water requires a
lot of heat energy to increase its temperature. In fact, the water in the balloon sheuidle to be boiled without

the rubber of the balloon getting hot enough to burst (although of course this should not be attempted over
az2yvysS2ysSqQa KSIFROO® 2 KIFG g2dz R KIFLIWISY AT (K-Sledpartovte &I a
balloon? Can you explain why?

Pressure

key ideas:

e putting all your weight on a single point is sore;

o the greater the area or the number of points holding your weight, the more comfortable it willjoer weight is
spread over the points (lower prag®).

seat of nails

Sitting slowly on all of the nails covering the seat means that your weight is 8§
spread out evenly over each nqieach nail only has to support a small I
proportion of your weight. If any nails are slightly higher than others then tI‘Q ‘
will have to support more weight and you will feel the painful difference this ¢ % / N
makes. *, - \

Central forces

Key ideas:
e o0bjects spinning in a circle try to keep moving in a straight line;
e there needs to be a force towards the centre of the circle to keepothject spinning (centripetal force).

in a spin

The force from my arm on the tray keeps pulling it into a circle, preventing the water from leaving the cup to keep
moving in a straight line. The slower the tray is spun the weaker the force keeping theimgdie the cup. So

slowing down the tray and cup usually takes bit of practice. You may have felt the same thing whenever you have
moved quickly in a circle on a rolleoaster or in a car. Have you ever felt that you are being pushed into your seats
when you loopthe-loop, or pushed up against the side of the car when you go round a roundabout too quickly?
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Sources of more activities and information

suggested activities to try:

¢ Does the magic arc trick work with two bananas of the same size?

e Try making your own magic boxes using cardboard boxes and plastic mirrors.

¢ Help pupils to repeat the tablecloth trick demonstration with different types of tablecloth, table and plastic
plates. What are the most important factors that affect the successftiiefrick?

e Test a cloth nappy and different brands of disposable nappy to investigate which one can hold the most water.

e Encourage pupils to review the show by having them describe and draw their favourite demonstration, and
explain how it worked in theiown words.

¢ Challenge pupils to practice some of the demonstrations and then show them to the rest of the class or to other
Of raasSa G(GKIFG KIFI@SyQild aSSy GKS &aK2g40

e Ask pupils to read science experiment books for ideas to present as their own science magicrick they
have practiced the tricks and written them up, they could put on their own science magic show for the rest of the
school.

books:
e G{OASYOS al3A0 Ay (KS [AQGAYy3I w22YY ! YFITAy3a ¢NRO|:
Paperbacks (& others in the Science Magic series);
e dal 3A0 aOASYyOSéassWAY 2ASasSsz wzaasSe
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