[image: image1.png]Science &9 reland

Hands-on science shows at your school




 
TEACHER'S NOTES
THE SCIENCE SHOW


These notes have been developed by Science Ireland to help teachers to repeat some of the experiments performed in our science show and to extend it with further demonstrations.

SOUND
Start a discussion on what sound is. Start with clapping, get the students to clap there hands, discuss how the sound is generated and how the sound travels to the ears.

Strike a tuning fork and hold it in a glass of water, see the splash.
This shows that the prongs of the fork vibrate and they cause the water to vibrate and this is what happens in the air.

Loud Hanger

Materials
Clothes Hanger,
Piece of String (3 feet)


What to do?
· Tie the middle of the string to the hook of the hanger.

· Wrap the ends of the string around the index finger of your hands.

· Place your fingers in your ears.

· Strike the hanger off a chair or table.


What happened?
You will hear a load sound similar to church bells.


Science behind it.
The sound is created by the hanger and transmitted through the string to your ears. It’s louder because the string is much better at transmitting sound than air.

Straw Kazoo

Materials
Straw, 
Scissors


What to do?
· Flatten the end of the straw.

· Cut it into a wedge shape.

· Blow into the end of the straw.

· Keep shorting the straw and notice how the sound changes.


What happened?
When the student blows into the straw, it will create a sound, as the student shortens the straw the sound will change.

Science behind it.
The flaps on the end of the straw vibrate up and down creating the sound which travels down the straw. When the straw is shorten the frequency/speed of the sound changes creating different notes.

HEAT
Show the students what heat is, by getting them to rub their hands together and show that heat can be generated by friction. Show them also that heat can be generated by burning fuel – candle or by stretching a balloon.

Bottle and Dancing Coin

Materials
Bottle with a narrow neck,
Bowl of cold water,

Coin big enough to cover the top of the bottle


What to do?
· Place the bottle and coin in the water, to cool them down

· Empty the bottle of water

· Place the coin on the top of the bottle, add a few drops of water to edge of the mouth of the bottle to make the seal airtight

· Place both hands on the bottle for several seconds


What happened?
The coin will vibrate up and down on the top of the bottle.


Science behind it.
The air in the bottle is heated by the warmth of your hands this expands the air. The air lifts the coin as it escapes. 

Solar Still

Materials
large bowl, short glass or cup, tape, plastic wrap, small rock, pitcher of water, salt, long spoon for stirring

What to do?
· First make saltwater by adding salt to fresh water. Stir the water until the salt dissolves.

· Now pour about two inches of saltwater in a large bowl.

· Take an empty glass and put it in the bowl. The top of the glass should be shorter than the top of the bowl, but higher than the saltwater.

· Put plastic wrap over the top of the bowl. You may need to use tape to make sure the seal is tight.

· The last step is to put something heavy right in the centre of the plastic wrap, over the empty glass. That will weigh the plastic down and help you collect the water. Now you've made a solar still. It's called a still because it distils, or purifies, water. 

· Leave your still outside in the sun. Leave it alone for a few hours, or even a whole day. The longer you leave it out, the more water you'll collect. 

· When you're ready to check your still, take the plastic wrap off and look at the water that's collected in the cup. Do you think it's salty or fresh? Taste it

What happened?
The fresh water distils on the wrap and drops into the cup.

Science behind it.
On a deserted island, there's ocean water all around you - but you can't drink any because it's too salty. Here's how to turn saltwater into fresh water using the sun (and gravity.) Rays from the sun heat up the salty water in the bowl. When the water gets warm, it evaporates and becomes a gas. When the gas rises and hits the plastic wrap, it turns back into water droplets. Eventually, gravity makes the water droplets roll down the plastic wrap towards the rock. Then the water droplets slide off the plastic wrap into the glass. The salt doesn't evaporate, so it gets left behind in the bowl. Water evaporates in the same way from lakes, rivers, and oceans. The water heats up, turns into a gas, and then condenses to fall back down as rain. 

Extension
See if you can distil fresh water from other liquids like cola or orange juice.

Hot and Cold Breath

Materials
No material needed.

What to do?
· Open your mouth wide.

· Take a deep breath, and exhale or breathe out slowly.

· Repeat first two steps with your hand in front of your mouth, and note carefully the temperature of the air.

· Take a deep breath, pucker up your cheeks, and blow like the wind with air coming out of your mouth through a very tiny hole in your lips.

· Repeat the last step with your hand in front of your mouth, and note carefully the temperature of the air compared to that when your mouth was open wide.

Science behind it.
When you breathe out slowly the air will be warm because we all know that we are "full of hot air."  Actually the air is coming from our lungs which are near our body temperature (37oC).  However, the cooler air blown through a tiny hole in our lips is a surprise to many people.

 

The air is cool because of an effect called cooling on expansion.  If we can understand this process, we then know a little about how a refrigerator works in cooling our food. When air is in our mouths its under pressure but when it is blown out it expands, the energy needed to expand lowers the temperature of the air.

 

FORCES


Pop Rockets

Materials
Alka Seltzer table, 
35mm film canister, 
water

What to do?
· Insert a small amount of water into the canister

· Insert half a table into the canister

· Put on the lid tightly

· Shake the canister

· Invert the canister and place on the floor with the lid on the ground


What happened?
The bottom part of the rocket will pop and lift like a rocket


Science behind it.
The water and tablet will react giving off carbon dioxide which will increase the pressure. When the pressure becomes too much the canister will pop.

Extension
Use carbonated water instead of water, do the rockets go higher and faster?

Plungers

Materials
Two Plungers


What to do?
· Push the plungers together

· Try to pull them apart


What happened?
The plungers are hard to pull apart.


Science behind it.
When the plungers are pushed together some air is pushed out. There is more air now pushing on the outside of the plungers than for the inside so it makes it hard to pull apart.

Ping-Pong Ball

Materials
Ping pong ball, 
glass milk (or snap) bottle, 
water


What to do?
· Fill the bottle to the brim

· Place the ping pong ball on the top

· Turn the bottle upside down


What happened?
The water stays in the bottle.


Science behind it.
Atmospheric pressure is pushing in on all sides of the ping pong ball this keeps the ball from dropping off. 

DEMO: Egg in a bottle

Materials
Peeled hard boiled egg,
small piece of kitchen paper, 
match, 
milk (or snap) bottle,
 thongs

What to do?
· Cut the kitchen paper in half and roll up

· Hold the paper with the thongs

· Light the paper with a match. BE CAREFULL!

· Make sure that the paper has lit

· Place the paper into the bottle and place the egg on top 

What happened?
The egg will be sucked into the bottle.

Science behind it.
When the paper lights in the bottle it burns some of the air in the bottle this creates a vacuum. It is the air pressure outside that pushes the egg into the bottle.

Notepad tug of war

Materials
Two spiral notepads


What to do?
· Fold each page of one notepad into the other page so that each paper has two pages surrounding it

· Try and pull the notepads apart

What happened?
The notepads can’t be pulled apart.


Science behind it.
Each page of the notepad has two pages surrounding it; this means that there is friction between the pages of the notepads, keeping them together.

Coin Race

Materials
Euro or two euro coin,
two small pieces of paper


What to do?
· Place one piece of paper on top of the coin

· Drop both coins


What happened?
The paper on the coin hits the ground first


Science behind it.
The air hits the paper without the coin slowing it down; the coin blocks the other piece of paper for the flow of the air.

LIGHT


Eyes in the bottle

Materials
A bottle with a lid
Water


What to do?
· Fill the bottle full of water

· Place it in front of your eyes look at the students


What happened?
Your eyes will look much bigger than they are.


Science behind it.
The light is bent or refracted by the water, this magnifies your eyes to the students.


Magnifying Glasses/Lens

Materials
Different sized magnifying glasses or lens


What to do?
· Hold the magnifying glass close to your finger

· Hold the magnifying glass at arms length


What happened?
When the glass is close to finger, the image of your finger is magnified. When the glass at arms length the image is upside down.


Science behind it.
When the object is close to the lens the image is magnified but when it is future away the light coming into the top of the lens comes out of the bottom of the lens and the vice versa, this means that the image is upside down. 

Telescope

Materials
Two different sized magnifying glasses, 
paper

What to do?
· Write a message on a piece of paper

· Place the paper upside down on the wall

· Hold the lens in line with each other

· Adjust the lens until you can see the message on the wall, clearly.


What happened?
The two lenses are the bases for a telescope and the image on the wall will be magnified.


Science behind it.
The combination of lenses creates a larger magnification than one lens on its own.
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