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www.physics.org/interact/physics-to-go/alka-seltzer-rocket

ALKA-SELTZER
ROCKET

Turn simple, familiar household ingredients into an awesome rocket.

You will need:

1. Break the Alka-Seltzer in half and place half in the film canister. , o anwempty film
2. Add about 1 cm of water. : canigter

3. Fit the lid onto the canister, making sure that the seal is tight. = o anAlka-Seltzer
' tablet

4. Turn the canister upside-down and place it on a flat surface.

° Some
5. Stand back. water

(
Tips for success

Make sure that the film canister lid is tightly fitting or you will only get
a disappointing “fizz". You should also clean the canister lip and lid
between launches so that no pieces of Alka-Seltzer get stuck between
them, ruining the seal. You will need to stand well back when your
rocket launches.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/waterproof-hanky

WATERPROOF
HANKY

This is a great excuse to threaten to pour water over your friends, but with a surprise twist,
thanks to physics.

You will need:

Push the centre of the handkerchief into the glass, so that the edges i o alarge, sturdy
are hanging over the outside of the rim. 3 plastic gl
. Pour water into it, through the loose hanky. Make sure that everyone o asmall plagtic plate

can see the water easily passing through the hanky into the glass.

Keep pouring the water until the glass is roughly half full. ¢ some water

. Pull the corners of the hanky so that the material is taut over the 7 o whanky or dish
top of the glass. Hold the glass and hanky so that the material stays | clothy
tightly stretched over the opening. Secure it with an elastic band.

. Place the plate on top of the glass and tip it all upside-down, making
sure that the hanky is pulled tight.

Choose a likely suspect from your audience to threaten with a drenching. Hold
the upside-down glass and plate above their head, making sure that the glass is vertical and the hanky is tight.
Remove the plate and... nothing happens — the water stays inside the glass.

Tips for success

Don’t try to substitute a paper tissue for the handkerchief because it
won’t work. If the glass isn’t held vertically, some water may dribble out
at the edges.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/straw-oboes

STRAW
OBOES

A noisy, amusing demonstration of the physics of music.

You will need:

. Flatten one end of a straw about 2 cm from the end to the tip. 7 * some new plastic

. Make two cuts in the now flattened end of the straw to form a i straws (which need, to-
triangular tip. : be straight - cut off

] the bendy bits; if there

are any)

o apair of cleaw scigsors

. Insert the triangular tip of the straw into your mouth and blow hard.
You should hear a loud “buzzing” sound.

While blowing on the straw “oboe”, get a volunteer to cut the straw
shorter — about 1 cm at a time. With each cut you will hear the pitch
of the sound go up.

( (
Tips for success

It can take some practice to get the right sound. If it doesn’t work

straightaway then slowly move the straw in and out of your mouth while >
still blowing, until you hear the sound. It may help to press down on the

straw with your lips or teeth.

The tip of the
Remember to tidy up afterwards and put all used straws and bits you've straw oboe

cut off in the bin.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ cloud-in-a-bottle

CLOUDINA
BOTTLE

Now you see it, now you don’t.

You will need:

. Place a splash (™1 teaspoon) of water into the plastic bottle. 3 o a2 litre flexible
plastic bottle with o
cap (eg: from most
figsy drinks)

o some water

. Light the match and make sure that it is burning well, then drop it
into the bottle.

. Quickly screw the cap on, and squeeze the bottle with your hand five
or six times (for larger bottles you may have to do this more). You
should see a cloud form in the bottle, then magically disappear when 3 o asafety match
you squeeze it. 1

. Pass the bottle round to give everyone a chance to experience it for
themselves.

Tips for success

Try adding a small amount of food colouring to the water. This can help
to increase the visibility of the effect.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/lifting-lemon

LIFTING
LEMON

Levitate a slice of lemon using a few simple ingredients.

You will need:

. Pour water into the bowl until it is about 1 cm deep. |, o slice of 1
. Push three matchsticks into the slice of lemon in the shape of a i o four safety matches
triangle, with the match heads together at the top to form a pyramid.
o awlowge glass
° a/gla/w bowl - one
with o flat base is best

o some water

. Place the lemon and matchsticks in the centre of the bowl, floating
on the water.

. Light the fourth match and use it to light the other three together.

. Invert the glass over the lemon and matches, letting it sit inside the
bowl with its rim under the water.

. Watch as the lemon slice rises up inside the glass.

Tips for success

The lemon slice needs to be thick enough to support the matches but
light enough to float on the water.

What'’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ power-of-words

THE POWER
OF WORDS

All you need is a ruler and a sheet of newspaper for this physics trick.

You will need:

. Lay the ruler over the edge of the table so that about one-third of its | . atable with o flat
length is over the edge. g edge

. Hit the ruler so that it flips off the table. . aruder

. Replace the ruler. Fold up a sheet of newspaper as small as possible
and place it at the back end of the ruler so that it acts as a
counterweight. Hit the ruler again and it still flips off the table, this
time along with the newspaper.

o v Vl@\.{}épapey-

. Replace the ruler. Lay a single sheet of newspaper flat on the table
and on top of the ruler with the ruler roughly in the centre. When you
hit the ruler it will stay on the table.

Tips for success

For optimal effect, make sure that as little air as possible is under the
newspaper by smoothing it out flat prior to hitting the ruler.

Use eye protection if you are concerned about the ruler flying across
the room.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ potato-straw

POTATO
STRAW

Probably one of the quickest ways to make holes in a potato.

T T T,
You will need:

1. Challenge your volunteers to see who can insert a straw the farthest into a i E plastic strows
potato. To increase the excitement you may want to line up a row of them, (Wh‘fd" need to-be
each with a straw and a potato, and run the demonstration as a race. ] straight - cut off the

bendy bity, if thes
2. Give them a while to try the challenge — they will almost certainly twist i i eare any)
the straws slowly into the flesh of the potato. When their straws are bent g ° WW?"/Z’“]“”‘%
and won’t go any further, show them how to do it: potatoes (not for eating,)

. Hold the potato between thumb and fingers (don’t have your hand ¢ volunteers

behind the potato).

. Grasp the straw firmly about two-thirds of the way up so that you have
plenty of straw to go into the potato.

. Use a sharp, thrusting movement to force the straw through. Be confident - it really will go.

Tips for success

The straws need to be straight, with no defects. Don’t reuse straws. Have confidence that the straw will go
through — you don’t have to be particularly strong to make this trick work but you do need to be aggressive.

If you still have difficulty getting the straw very far into the potato, try changing your grip — some people
find that holding the straw with their thumb over the other end works best, while others like to pinch the
straw part-way down.

Remember to dispose of your potato and any little bits that have wedged in your straw properly afterwards.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ erupting-fizz

ERUPTING
FIZZ

An impressive demonstration using things you can find in the kitchen.
S

You will need:

° a/larg,e/g,lm
1. Halfill the glass with fizzy drink . o afigzy drink -

2. Pour vegetable oil into the glass so that it is roughly two-thirds full. Preferably a clear one
o some vegetuble oil

¢ some food colouring
an Alka-Seltzer tablet
some salt
a stirver

3. Add a few drops of food colouring and stir the mixture. Wait until the two
layers have clearly separated.
. Add approximately two tablespoons of salt to the liquid in one go. A great

foam eruption occurs. Observe the liquids after the eruption has settled
down. You should be able to see a lava-lamp-style bubble effect.

. Add an Alka-Seltzer tablet to the liquid. You should see some interesting
bubbling effects from the gas given off by the Alka-Seltzer, and the change
in the speed of those bubbles as they travel through water versus oil. You
can prolong the effect by breaking the Alka-Seltzer tablet into smaller pieces.

Tips for success

This trick can keep working for quite a while — just add more Alka-Seltzer. You won't see the big fizzy
eruption once the drink loses its fizz, but the bubble effect is still very clear. The salt will tend to
supersaturate the drink solution after a while, making it go cloudy and reducing the effect of the trick.
Make sure that your fizzy drink isn’t too dark to allow you to see the bubbles passing through the liquid.

What’s going on?
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www.physics.org/interact/physics-to-go/ magical-match

MAGICAL
MATCH

A neat physics-related magic trick to wow your friends.

. Lie the empty matchbox flat on a heat-proof surface, slightly open,
with the empty section facing upwards.

. Insert two matches so that the heads point out. Close the matchbox
as much as possible so that the two matches are held securely.

. Angle the two matches so that the heads touch.

. Rest a third match so that the head meets the other two with the
tail resting on the table, pointing away from the matchbox. The three
should now form a pyramid with the three heads at the top.

. Use a fourth match to light the others from underneath.

. Watch as the third match rises off the table.

Tips for success

For the greatest amount of lift, make sure that the matches are placed
as symmetrically and as securely as possible.

What’s going on?

Did you know?

© Institute of Physics 2013
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www.physics.org/interact/physics-to-go/ amazing-marshmallows

AMAZING
MARSHMALLOWS

Find out what happens to marshmallows in a vacuum with this physics demonstration.

You will need:

. N some mawshimallows (and,
. Roll the marshmallows gently between your hands until they are small enough maybe some cornfl
to pass through the opening of the wine bottle. If they become sticky, roll F depemd/mg, onthe t &’ of
them in cornflour so that they don’t stick to the sides of the bottle. ] mawrsh Uows) P

. Insert the vacuum stopper. 8 o anempty glass bottle (which

3. Pump the vacuum pump a few times. The marshmallows will begin Wb"/dwwamizdry with
to expand. Shake the bottle gently up and down to distribute the the label removed, and,
marshmallows throughout the bottle, then pump again. Watch as the prefevally made from sturdy,
marshmallows start to take over the bottle. dear glass)

. Let the air back into the bottle by releasing the valve on the vacuum ¢ dvacuumn wine saver pump
stopper. The marshmallows will rapidly shrink back to their normal size. and stopper (following ity
MVMO‘CT«O‘VW][OV use)

-
Tips for success

Don't try to reuse the same marshmallows too much or they’ll stretch and stop working properly. Long,
thin marshmallows work best because they are less sticky than the traditional sort. If you have access to a

vacuum pump and a bell jar, this trick works beautifully.

You shouldn’t use unusual-shaped wine bottles or those with decorative mouldings because these may
implode when being evacuated. If you don’t want to use a wine bottle then you can buy plastic jars that also

use a hand pump to evacuate the air.

What'’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ cartesian-diver

CARTESIAN
DIVER

Make a diver out of a straw, pipette or ketchup sachet — anything that contains a bubble of air.

You will need:

o a2 litre plastic bottle
: with av lid, filled, wi
. Use small blobs of Blu-Tack to seal each end of the straw. ] wote with
= er
. Check that the sealed straw just floats in the glass of water. It should o adlass filled with water

slowly rise to the top of the water after you drop it in. If it sinks, § (for testing the diver”)
remove some of the Blu-Tack. If it floats too easily, add more Blu-Tack. =

. Cut the straw to about 4 cm in length.

o a strow
. Drop the straw diver into the bottle. 8 . some Blu-Tack

. Fill the bottle with water from the glass, if necessary, and screw the o apair of scissors
cap on the bottle. i

. Squeeze the sides of the bottle (fairly firmly). The diver will sink.
Let go of the bottle and the diver will return to the top.

Tips for success

Don’t be scared about pushing hard on the sides of the bottle — they can take a lot of force. It may be
easier to rest the bottle on a flat surface and then use both hands to push the sides. If the diver keeps
floating then take it out and add more Blu-Tack, making sure to test it in the glass of water to be sure that it
doesn’t sink immediately — you'll find it easier to get it out of the glass than out of the bottle if it does sink.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/balloon-kebabs

BALLOON
KEBABS

A great physics trick to challenge your friends with. All it needs is a bit of nerve.

You will need:

1. Blow up the balloons (not fully) and tie them off.

2. Challenge your audience to make a “balloon kebab” - to pierce a
wooden skewer all the way through the balloon without popping it. Let
a few people have a try — they will invariably try to insert the skewer
fairly slowly through the side and the balloon will pop.

3. Show them how physics can make the trick work:

a. Start by lining up the skewer point with the darker patch on the
balloon, opposite the tie end. Gently push the skewer through.
You may find that a twisting motion works best.

. Once the skewer is through one side, push it gently through the
balloon until the point of the skewer is at the opposite end — the darker area around the tie.

. Insert the skewer tip gently through the soft part of the balloon where the tie is. Again, use the twisting
motion if it helps.

Tips for success

This trick works best with round balloons (rather than long skinny ones),
mainly because the skewers reach from one end to the other. Don’t
blow up the balloon too much or it will pop, even if you do it correctly.
Make sure the skewer ends are fairly sharp — blunt skewers are more
likely to pop the balloon. You may find that your balloons sometimes
burst even when you follow the instructions.

What'’s going on?
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LAVA LAMP

Traditional retro lava lamps are familiar to most, but try this home made version.

You will need:

1. Three-quarters fill the glass with fizzy drink. I o afiggy drink -
] preferably o cleas

one

2. Stir it to release some of the bubbles.

3. While it is traditional to use nuts for this, you may want to use raisins

or sultanas instead in case of nut allergies. Tip a few in. o wlarge glass
4. Watch as they gradually float up to the surface of the liquid, then fall * @handfil of nuty
or rausing

back down again, just like a lava lamp.
o @ spoow

(
Tips for success

This trick works best if the fizzy drink doesn’t have too much gas in it.
If the nuts or raisins all float on the top then there is too much gas.
Conversely, if the drink is too flat then they will mostly stay on the
bottom.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/ shrinking-coin

SHRINKING
COIN

Most people won’t believe this trick can be done — but with some 3D thinking it’s easy.

You will need:

. Lay the 1p coin in the centre of the piece of paper. Trace round it ] ° a1p coinv
using the pencil. ] o a2p coin

. Cut out the circle so that you are left with a piece of paper with a ° apliece of paper

hole in the centre. (approximately 10 cim
x 10 cm)

o apencil
° SOMe sCissors
o some volunteers

. Demonstrate that the 1p coin slips easily through the hole.

. Challenge your volunteers to get the 2p coin through the 1p-sized
hole - without ripping the paper or altering it in any way.

. Show them how it can be done:

a. Take the piece of paper and bend it in half. Hold the paper so
that the bend is at the bottom. Drop the 2p coin between the
sides of the paper into the centre of the hole.

. Grasp the paper between finger and thumb near the bend, on either side of the coin. Slide your fingers
upwards around the coin. Allow the paper to buckle outwards in the direction perpendicular to the coin.
The coin should slip through the hole.

(
Tips for success

Don’t use the same piece of paper too often or it will develop
permanent folds in it, which can cause the coin to get stuck and help
your audience to guess how the trick is done.

What’s going on?
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www.physics.org/interact/physics-to-go/ extra-bounce

EXTRA
BOUNCE

Add a ball to give it extra bounce.

You will need:

. Pick up the large ball and hold it out at shoulder height. 1 o onelarge ball that

. Drop the ball and see how high it bounces. 1 bounces (ege v
football)

o one small ball that

: bounces (~10 cmy
. Hold th Il ball t f the | ball at shoulder height and o d
0 e small ball on top of the large ball at shoulder height an o di o)

then drop them. The small one will shoot off much higher than the
sum of the original bounces put together. Repeat and watch the
larger ball. You will see that it hardly bounces at all.

. Pick up the small ball and repeat this, again noting how high
it bounces.

Tips for success

For indoor spaces use a small ball that isn’t too bouncy or it may cause
some damage.

What’s going on?
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THE SWING
THING

A great demonstration to investigate our perception of 3D.

You will need:

. Use the Blu-Tack to stick together the 2p coins to make a weight. 1 o apiece of string
Tie the string to the weight. You now have a pendulum. J (~1 mlong)

. Ask your volunteer to watch the pendulum. Get them to stand about F o two 2p coing
2 m away from you and swing the pendulum so that it is perpendicular
to the line between them and you. Ask them what direction the |
pendulum is swinging in. - o awold pair of

. Break the sunglasses in half at the nose so that the two lenses are sunglassey
separate. Get your volunteer to hold one lens in front of one eye, i o avolunteer
keeping both eyes open. Swing the pendulum again, exactly as 5
before. Ask them what direction the pendulum is swinging in.

They will see it going in a circle.

. Get the volunteer to hold the lens in front of the other eye. They will see the pendulum going in a circle in the
opposite direction.

o some Blw-Tack

Tips for success

Some people don’t see the effect so quickly — they may need to move the lens back and forth in front of
one eye to see the difference.

Neutral-density filters will work just as well as sunglasses.

What’s going on?
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www.physics.org/interact/physics-to-go/egg-citing-physics

EGG-CITING
PHYSICS

Ever mixed up your eggs? Some simple physics will enable you to avoid that problem
in future

You will need:

1. Place the eggs on a flat surface and set them both spinning. | o araw egg

2. Gently and briefly place your finger on the top of each egg. i o ahard-boiled egg

3. Notice that the hard-boiled egg is much easier to spin, but it stays
still when you take your finger off. In contrast, the raw egg is difficult
to start spinning but will keep spinning when you take your finger off.

Tips for success

Don’t set your eggs spinning too fast or they may roll off the table.

What'’s going on?
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www.physics.org/interact/physics-to-go/one-in-the-hand

ONE IN THE
HAND

Eggs are traditionally thought of as being very fragile, but in fact the physics behind their
shape is astounding.

You will need:

Challenge your volunteers to break the egg just by squeezing it. | o arow egg
Let them wrap the egg in a plastic bag or wear a glove, if they’'re worried.

Believe it or not, it can’t be done. ; ¢ aplastic bag or Hove
; o some volunteers who-

messy

Tips for success

Ask your volunteers to remove any rings, etc before trying this
trick — the sharp uneven force from such metal objects can cause
the egg to break. Check your eggs for hairline fractures before
attempting this trick. If there is any existing damage to the egg, it
won’t work.

What'’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/bernoulli-balls

BERNOULLI
BALLS

A simple hairdryer becomes a levitation device through an understanding of the principles
of fluid flow.

You will need:

. Point the hairdryer nozzle upwards and turn it on. | o ahairdryer (PAT

. Place a ball carefully in the airstream. It will balance in the air, i tested if used, in/
appearing to levitate. 7 the classroom,)

. Gently move the hairdryer from side to side. The ball will stay in the Y| o some small
airstream (i.e. will also move back and forth). Repeat this process, : Ug%tbau/,(e.g.
moving the hairdryer up and down. . polystyrene or

. Carefully tilt the hairdryer. The ball will still stay in the airstream, ping-pong balls)

hanging in mid-air with nothing directly underneath it.

. See how many balls you can “hold” in one airstream.

Tips for success

Use a hairdryer with a “cool” setting so that it doesn’t overheat. Make sure that the balls aren’t larger than
the airstream or it won’t work. Tilting the hairdryer to too great an angle will cause the ball to fall out of the
airstream, but you can always see how far you can move it.

Some hairdryer designs, such as those with uneven airflow, may be unsuitable.

What’s going on?

Did you know?
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www.physics.org/interact/physics-to-go/tame-tornado

TAME
TORNADO

This is a great demonstration of forces, and in particular vortices.

You will need:

o twolarge (~2 litre)
: empty figzy drink
. Screw the tornado adapter into the empty bottle. i bottles
. Turn the empty bottle upside-down and screw the other side of the 8 o atornado adapter
tornado adapter into the water-filled bottle. ] (awaildable online oy
§ frommost science
centres and musewms)

. Fill one of the bottles with water until it is almost full.

. Turn the whole thing upside-down.

. Grasp the top and middle of the set-up and spin it in a circular

. . . , o some water
motion — clockwise or anticlockwise.

. Once a vortex forms in the upper bottle, stop spinning - you should
see the vortex form throughout the liquid and continue as long as
there is liquid in the upper bottle.

Tips for success

Try adding food colouring to the water for a more colourful visual effect. Practice making the vortex until you're
sure how to do it. If it doesn’t work straightaway, try reducing the size and increasing the speed of the circles
that you make. Make sure that the bottles are held vertically and your circles are centred. Replace the plastic
bottles if they get too bent out of shape — they need to be round to make a proper vortex.

What’s going on?

Did you know?
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