Reference: http://www.physics.org/hostedpages/physicstogo/trick_05.asp

Waterproof Hanky

A great excuse to threaten to pour water over your audience – but with a surprise twist thanks to physics.
Ingredients 

· large glass

· ashtray or similar

· water

· handkerchief

Instructions 

1. Push the centre of the handkerchief into the glass, so that the edges are hanging over the outside of the rim of the glass.

2. Pour water into the glass, through the loose handkerchief. Make sure that your audience can see the water easily passing through the handkerchief into the glass. Keep pouring the water until the glass is roughly half full.

3. Pull the corners of the handkerchief so that the material is taut over the top of the glass. Hold the glass and handkerchief so that the material stays tightly stretched over the opening. For younger audiences you may like to say some 'magic words' that make the hanky waterproof.

4. Place the ashtray on the top of the glass and tip it all upside down, being careful to keep the handkerchief pulled tight.

5. Choose a likely suspect from your audience to threaten with a drenching! Hold the upside-down glass and ashtray above their head, making sure that the glass is vertical and the handkerchief is tight. Remove the ashtray and voila! – nothing happens! The water stays inside the glass.

How Does it Work?

This demonstration is based on surface tension and air pressure. When the handkerchief is loose, the water can pour through the gaps in the fabric. However, when the handkerchief is pulled tight, the water molecules can form a single surface or membrane across the handkerchief due to a property called surface tension. The air surrounding us is exerting a force in all directions - air pressure. When the membrane is formed on the surface of the handkerchief, it provides a uniform surface for the air pressure to act upon. The force of the surrounding air acting upon this membrane is sufficient to overcome gravity, and so the water stays in the glass.

Tips for Success

Don't try to substitute a paper tissue for the handkerchief as it won't work! If the glass isn't held vertically, some water may dribble out where the membrane attaches to the edge of the glass.

Serving Suggestions

This trick will work in almost any environment and with any age group.

Did You Know?

Galileo was among the earliest to demonstrate the existence of surface tension on water by showing that an iron needle can be floated lengthways on water, but not on its point.

Cloud In A Bottle

Now-you-see-it, now-you-don't! This is a good trick for people to try themselves, watching a cloud appear and disappear before their own eyes.
Ingredients 

· plastic bottle with cap (fairly flexible e.g. from most soft drinks)

· water

· match

Instructions 

1. Place a splash (~1 teaspoon) of water into the plastic bottle.

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

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

4. Pass the bottle around the audience to give everyone a chance to experience it for themselves.

How Does it Work?

Clouds are formed when water droplets in the air cool and then collect on dust particles. In this demonstration, the dust particles were provided by the smoke from the match. The air inside the bottle was cooled by releasing the pressure after the bottle was squeezed. The temperature is changed by squeezing the bottle: the amount of air within the bottle is constant, but squeezing the plastic bottle changes the volume of the gas. Expanding the bottle causes a lowering of the air temperature – in this case, enough to cause the water gas to form a liquid – the cloud.

Tips for Success

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

Serving Suggestions

This works well for small groups of people of all ages. It is particularly applicable in outside environments where you can actually see clouds and potentially discuss the science behind them.

Did You Know?

This demonstration involves building a small cloud chamber exactly like those used to first record the tracks of subatomic particles (alpha and beta radiation) by Charles Wilson in 1911. Wilson (who was born on St Valentine’s Day) was awarded the Nobel Prize in 1927 for this discovery.

	

	


  

Lifting Lemon

Levitate a slice of lemon using a few simple ingredients found in any pub. No video available for this trick, sorry.
Ingredients 

· slice of lemon

· four matches

· pint glass

· ashtray

· water

Instructions 

1. Pour water into the ashtray until the water is ~1cm deep.

2. Push three matchsticks into the slice of lemon, in the shape of a triangular pyramid, with the match heads together at the top point of the pyramid.

3. Place the lemon and matchsticks in the centre of the ashtray, so that they float on the water.

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

5. Invert the pint glass over the lemon and matches, letting it sit inside the ashtray.

6. Watch as the lemon slice magically levitates within the pint glass!

How Does it Work?

The simplicity of this trick belies the complexity of the physical processes that contribute to the effect. Firstly, there is a simple air pressure effect caused by the expansion and contraction of the gas within the pint glass as it heats up and cools down. The heat from the three matches causes the air inside the pint glass to get hot. When all the oxygen within the glass is exhausted, the matches go out and the air inside the glass cools down. The cooler air takes up much less space, so water gets sucked up into the glass to take up that extra volume. Secondly, the combustion reaction changes the species present, thereby changing the volume of gas within the glass. When the matches burn they consume the oxygen from the air within the pint glass. The products of this reaction are carbon dioxide and water. The water will be a liquid, thus there will be less gas in the glass, causing the water to be sucked up into the glass to fill the volume.

Tips for Success

The lemon slice needs to be thick enough to support the matches, yet still able to float on the water.

Serving Suggestions

This trick was first developed for use in pubs, and draws on ingredients commonly found in most pubs. However, there's no reason not to use it in other environments also. It is most suitable for demonstrating to small groups of onlookers – it won't attract a crowd by itself, but will maintain the interest of audiences that you are already engaged with.

Did You Know?

This demo is based on the methodology used by Joseph Priestley to demonstrate that oxygen is a component of atmospheric air, and to estimate the proportion of oxygen in the air.

One In The Hand

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

· raw egg

· plastic bag or glove (for the unconfident!)

Instructions 

1. Challenge audience members to break the egg just by squeezing it. 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!

How Does it Work?

The shape of an egg is actually one of the strongest designs possible. The curved structure means that applying pressure to any particular area actually spreads the force out over the entire egg. So just squeezing it won't cause it to break. Of course applying a very sharp force to one point WILL cause it to break – which is why we usually tap the egg on the side of a bowl to break it when cooking.

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.

Did You Know?

The ornate and intricate arched doorways and ceilings in many old buildings aren’t just there for their aesthetic qualities. Arches are in fact one of the strongest building structures. In effect, every brick or piece of masonry within the arch is falling on all the others, distributing the weight evenly over the structure.

Magical Match

A very visual physics-related magic trick to wow your audience.
Ingredients 

· matchboxes (one empty)

· matches

Instructions 

1. Lie the empty matchbox flat on the table, slightly open, with the empty section facing upwards.

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

3. Angle the two matches so that the heads are touching.

4. Rest a third match so that the head meets the other two, and the tail is resting on the table, pointing away from the empty matchbox. The three matches should now form a triangular pyramid shape with the three heads at the top point of the pyramid.

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

6. Watch as the third match 'magically' rises off the table!

How Does it Work?

When the three match heads ignite they fuse together. In the case of the third match, the top and bottom surfaces of the match burn at different rates, causing a gradient in the surface temperature and tension across the match. The differing tensions across the third match cause an upward force to be exerted upon it. The two original matches are fixed in place, therefore the three match heads form a pivot point, from which the third match 'magically' rises.

Tips for Success

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

Serving Suggestions

This is a good demonstration to perform for small groups, i.e. once you have attracted a small crowd.

Did You Know?

The same effect can be seen in many domestic thermostats. It can be amplified by attaching two strips of material together with different rates of expansion (a bimetallic strip). As the temperature rises, the greater expansion on one side of the strips causes it to curve further and further. This can be incorporated into a switch that will connect and cut off a heating apparatus when a particular temperature has been reached.

