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Science of a Night Out
Overview
Overview of Science of a Night Out Information Pack
This information pack contains the following:
A set of teacher’s notes. These give some background information and information about how to set
up the experiments.
A set of experiment sheets for the pupils. The project is aimed at S1/S2 but is also suitable for P6/P7.
The information pack is about some of the science involved in a night out, covering the following topics:
1.
2.
3.
4.
5.
6.

Preparing for a Night Out
A Night Out at the Ten Pin Bowling
A Night Out at the Cinema
A Night Out at a Party
A Night Out at a Karaoke
A Night Out at the Ice Skating

It is proposed that this information pack contains enough material for at least 6 weeks work at a Science
Club. For some of the topics, there are a number of mini-activities that depending on the duration of the
club may all be able to be carried out in the same week, but could be split over different sessions.

This is a new resource and we would appreciate your feedback and some photos for our
website/newsletters etc. Please email or send to:
Jane Martin
Programme Director
Young Engineers & Science Clubs
SCDI
1 Cadogan Square
Cadogan Street
Glasgow
G2 7HF
Tel: 0141 222 9733
Email: jane.martin@scdi.org.uk
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Getting Ready for a Night Out
Teacher’s Notes: Investigation 1: Brushing
your Teeth
Getting Ready for a Night Out
Even from a very young age, the pupils will have experience of getting ready and putting on their “good” clothes for
special occasions, or as they get older for general nights out, but do they realise there is science involved?
This topic consists of three mini activities on:
Brushing your teeth
Soap
Ironing clothes

Brushing your Teeth
Overview:
In this experiment, the pupils will see the effect of fizzy drink on an eggshell.
Background:
Eggshells are used in this experiment as a substitute for teeth. Both contain a high percentage of calcium minerals.
Eggshells contain mainly composite calcium carbonate, with come calcium phosphate; whereas tooth enamel is a
composite calcium phosphate. By using eggshells in this experiment it allows the experiment to be completed within
one club session. Also, due to health and safety and availability, it is no longer practical to use real teeth samples.
The eggshell is half coated in toothpaste. The calcium fluoride in the toothpaste protects this half of the eggshell in
the same way that toothpaste protects our teeth.
Aims:

1. To see the effect of fizzy drinks on an eggshell
2. To show that toothpaste has a protective effect
3. To encourage the pupils to see the importance of brushing their teeth

Safety:

This experiment should NOT be carried out if anyone has an egg allergy.
Care should be taken when using the eggs and all spillages wiped up quickly.
The soft drink mix and egg should be disposed of after use. Neither should be eaten.

Apparatus:

Egg
Fizzy drink
Toothpaste
Pen
Small bowl or plastic cup
Spoon
Water
Kitchen roll

Method:
Please note that this experiment must be set up quickly at the start of a club session to allow the eggshell to be left
for a length of time and the fizzy drink to take effect.
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1. Coat half the eggshell with a thick layer of toothpaste from top to bottom as shown in Figure 1. Mark which side
is which.
2. Place the egg in the small bowl/plastic cup.
3. Add enough fizzy juice to the bowl/cup until the whole egg is immersed. If the egg floats, you may need to weigh
it down with a spoon.
4. Leave the egg in the bowl/cup for at least 30 minutes, longer if possible. Look at the experiment occasionally
throughout this time.
5. After the time is up, carefully remove the egg from the bowl/cup.
6. Wash the egg with water and wipe dry with the kitchen roll.
7. Gently tap the egg on both sides.
8. Break the eggshell, disposing of the egg yolk and egg white.
9. Wash out the eggshell.
10. Compare both sides of the eggshell, by breaking a piece off each side.

Figure 1: Picture of the egg half coated in toothpaste.

Suggested questions to ask the pupils [and expected results]:
What do you notice when you added the fizzy juice to the egg? [It should start to bubble.]
Do you notice what is happening throughout the 30 minutes (or longer)? [There will be lots of bubbles. The fizzy
juice will start to go cloudy. The toothpaste layer on the egg with look as if it is being “eaten away”.]
When the egg comes out of the fizzy juice, do you notice anything? [Most of the toothpaste will have been
removed.]
What happened when you washed the egg? [A layer rubs off the side of the egg without the toothpaste on it, as
shown in Figure 2.]
This side of the egg was coated in toothpaste.

This side of the egg was not coated in
toothpaste. A layer of the shell has rubbed off
this side making the shell lighter.
Figure 2: Picture of egg after being immersed in lemonade with half the egg coated in toothpaste.

When you tapped the egg, was there any difference? [There is a subtle difference in how each side sounds.]
When you broke a piece off the eggshell, did you notice any difference? [The half without the toothpaste breaks
easier and seems more brittle compared to the half that had the toothpaste over it (see Figure 3).]
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Figure 3: Pictures of the egg after cracking the shell. The photo on the left hand side shows the side that had the toothpaste on it. While it has
cracked, it is one crack. The photo on the right hand side shows the side that had no toothpaste on it. When this was tapped, the egg shell broke
into lots of little bits. Both photos are taken in the same light conditions and so this also shows the change in colour due to the layer being “rubbed
off” the half of the egg with no toothpaste on.
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Getting Ready for a Night Out
Student Worksheet: Investigation 1: Brushing
your Teeth
Brushing your Teeth
Toothpaste contains calcium fluoride to protect your teeth
Tooth enamel is made from composite calcium phosphate. In this experiment, eggshells are used as a substitute for
teeth as they also contain a high percentage of calcium minerals – mainly composite calcium carbonate, with come
calcium phosphate.
In this experiment you will...
Test the protective effect of toothpaste against fizzy juice.
Show how important it is to brush your teeth.
Please note that this experiment must be set up quickly at the start of a club session to allow the eggshell to be left
for a length of time and the fizzy drink to take effect.
Safety:

Apparatus:

This experiment should NOT be carried out if anyone has an egg allergy.
Care should be taken when using the eggs and all spillages wiped up quickly.
The soft drink mix and egg should be disposed of after use. Neither should be eaten.
Egg
Fizzy drink
Toothpaste
Pen
Small bowl or plastic cup
Spoon
Water
Kitchen roll

Method:
1. Coat half the eggshell with a thick layer of toothpaste from top to bottom as shown in the diagram below. Mark
which side is which.
Coat this half with toothpaste

Leave this half blank

2. Place the egg in the small bowl/plastic cup.
3. Add enough fizzy juice to the bowl/cup until the whole egg is immersed. If the egg floats, you may need to weigh
it down with a spoon.
4. Leave the egg in the bowl/cup for at least 30 minutes, longer if possible. Look at the experiment occasionally
throughout this time.
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5.
6.
7.
8.
9.
10.

After the time is up, carefully remove the egg from the bowl/cup.
Wash the egg with water and wipe dry with the kitchen roll.
Gently tap the egg on both sides.
Break the eggshell, disposing of the egg yolk and egg white.
Wash out the eggshell.
Compare both sides of the eggshell, by breaking a piece off each side.
Do you notice what is happening throughout the 30 minutes (or longer)?
When the egg comes out of the fizzy juice, do you notice anything?
What happened when you washed the egg?
When you tapped the egg, was there any difference?
When you broke a piece off the eggshell, did you notice any difference?
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Getting Ready for a Night Out
Teacher’s Notes: Investigation 2: Soap
Suds
Soap Suds
Overview:
In these short experiments, the pupils will look at the properties of soap by looking at washing up liquid. All the
experiments need minimal preparation and can easily be carried out in one session.
Background:
Soap needs to remove two kinds of dirt:
1. Water soluble dirt
2. Greasy or oily dirt
It can do this because the molecules have two different ends – one end likes water (hydrophilic, polar), while the
other likes oil (hydrophobic, non-polar). These are shown in
Figure 4, along with a picture of how the molecules arrange themselves to remove oily dirt.

(b)

(a)
Charged polar head
(hydrophilic)

Oil
molecule

Non-polar tail
(hydrophobic)

Figure 4: (a) Diagrammatic representation of a soap molecule. (b) Diagrammatic representation of a soap micelle formed round a molecule of oil.

Aims:

To investigate the properties of soap and detergents.

Safety:

Care should be taken that no one is allergic to any of the products used.
Take care for spillages and broken glass

Experiment 1: Emulsifying Agent
Apparatus:

2 jam jars
Water
Oil
Washing up liquid

Method:
1. To each jam jar, add water to a 3 cm level and the same volume of oil.
2. To one of the jam jars, add a drop of washing up liquid.
3. Shake the jam jars for a few seconds.
4. Let the liquids settle and compare the results.
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Suggested questions to ask the pupils [and expected results/explanation]:
What do you think the difference will be? [The results are shown in Figure 5. Without the washing up liquid, the oil
will mix with the water and then separate. By adding washing up liquid, the soap surrounds the oil molecules and
these can be mixed with the water and will not separate. This is called an oil and water emulsion and the detergent is
an emulsifying agent.]

Figure 5: Results of emulsifying experiment. The picture on the left hand side has no washing up liquid added. The picture on the right hand side is
with washing up liquid.

Experiment 2: Hard versus Soft Water
Apparatus:

2 jam jars
Water
Washing up liquid
Epsom salts
Teaspoon

Method:
1. To each jam jar, add the same volume of washing up liquid (enough to cover the bottom of the jam jar) and then
add water to the same level (e.g. 3 cm high).
2. To one of the jam jars, add a couple of teaspoons of Epsom salts.
3. Shake the jam jars for 30 seconds.
4. Compare the volume of bubbles in the jam jars.
Suggested questions to ask the pupils [and expected results/explanation]:
What do you think the difference will be? [The jam jar with the Epsom salts will have fewer bubbles than the other as
shown in Figure 6. This is because the salts will react with some of the washing up liquid, leaving less of the
detergent to make bubbles. This mimics the difference between soft water and hard water and is the reason why if
you look at the back of a detergent packet more detergent is required in hard water areas.]

Soft water with
bubbles to the
top of the jar

Hard water with
fewer bubbles

Figure 6: Results of hard and soft water experiment.
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Experiment 3: Surface Tension
Apparatus:

Basin or tray with a shallow level of water
A piece of card
Scissors
Washing up liquid

Method:
1. Cut a piece of the card into the shape shown in Figure 7.

*
Figure 7: Template for card shape.

2. Place the card onto the top of the water at one end of the tray.
3. Add a drop of washing up liquid into the V shaped that is cut out of the card (marked with a * in Figure 7).
4. Watch what happens.
Suggested questions to ask the pupils [and expected results/explanation]:
What do you think will happen? [The card will move forward. This is because the washing up liquid reduces the
surface tension of the water behind the card. The stronger surface tension in front of the card pulls it forward.
Experiment 4: Milk Patterns
Apparatus:

Milk
Plate
Food colouring
Washing up liquid

Method:
1. Pour enough milk onto the plate to cover the bottom in a shallow layer.
2. Make a pattern by adding different drops of food colouring to the milk.
3. Add a drop of washing liquid to the centre of the plate and watch what happens.
4. Repeat at different points of the plate until there is no change.
Suggested questions to ask the pupils [and expected results/explanation]:
What do you think will happen? [When the washing up liquid is added the colours will swirl about (see Figure 8). This
is the washing up liquid emulsifying the fats.]
What will happen if you add more washing up liquid? [It may swirl again. It may not, depending on the amount of fat
molecules left in the milk.]
Why do you think the pattern has stopped swirling round? [There are no fat molecules left to emulsify.]

Page 10 of 47

www.yecscotland.co.uk
@scdiYESC

Figure 8: Picture showing the swirls of food colouring due to the washing up liquid emulsifying the fats in the milk

Extension: Compare skimmed, semi-skimmed and whole milks.
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Getting Ready for a Night Out
Student Worksheet: Investigation 2: Soap
Suds
Soap Suds
Soap needs to remove two kinds of dirt:
1. Water soluble dirt
2. Greasy or oily dirt
It can do this because the molecules have two different ends – one end likes water (hydrophilic, polar) and will be
soluble in water, while the other likes oil (hydrophobic, non-polar) and so is soluble in oil. Soap molecules are often
represented by the picture shown below.

Charged polar head
(hydrophilic)

Non-polar tail
(hydrophobic)

In these experiments you will...
Discover the properties of soap by looking at washing up liquid.
Investigate the effect of soap on oil.
Investigate how water hardness affects soap.
Demonstrate how soap reduces the surface tension of water.
Safety:

Care should be taken that no one is allergic to any of the products used.
Take care for spillages and broken glass

Experiment 1: Emulsifying Agent
Apparatus:

2 jam jars
Water
Oil
Washing up liquid

Method:
1. To each jam jar, add water to a 3 cm level and the same volume of oil.
2. To one of the jam jars, add a drop of washing up liquid.
3. Shake the jam jars for a few seconds.
4. Let the liquids settle and compare the results.
What do you think the difference will be?
Experiment 2: Hard versus Soft Water
Apparatus:

2 jam jars
Water
Washing up liquid
Epsom salts
Teaspoon

Method:
1. To each jam jar, add the same volume of washing up liquid (enough to cover the bottom of the jam jar) and then
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add water to the same level (e.g. 3 cm high).
2. To one of the jam jars, add a couple of teaspoons of Epsom salts.
3. Shake the jam jars for 30 seconds.
4. Compare the volume of bubbles in the jam jars.
What do you think the difference will be?
Experiment 3: Surface Tension
Apparatus:

Basin or tray with a shallow level of water
A piece of card
Scissors
Washing up liquid

Method:
1. Cut a piece of the card into the shape shown below.

*

2. Place the card onto the top of the water at one end of the tray.
3. Add a drop of washing up liquid into the V shaped that is cut out of the card (marked with a * in Figure 7).
4. Watch what happens.
What do you think will happen?
Experiment 4: Milk Patterns
Apparatus:

Milk
Plate
Food colouring
Washing up liquid

Method:
1. Pour enough milk onto the plate to cover the bottom in a shallow layer.
2. Make a pattern by adding different drops of food colouring to the milk.
3. Add a drop of washing liquid to the centre of the plate and watch what happens.
4. Repeat at different points of the plate until there is no change.
What do you think will happen?
What will happen if you add more washing up liquid?
What do you think is happening?
Extension: Compare skimmed, semi-skimmed and whole milks.
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Getting Ready for a Night Out
Teacher’s Notes: Investigation 3: Iron out
the Crinkles
Iron out the Crinkles
Overview:

In this experiment, the pupils will look at the science of materials and ironing.

Background:
Fibres are classified by their source (e.g. see Table 1). Each fibre can have very different properties depending on
their structure and composition. Once the fibre has been woven into a material, these properties then affect the
properties of the material, including the effect of temperature when the materials are ironed.
Table 1: Basic classification of materials
Classification of Fibres
Example
Vegetable
Cotton, hemp, linen
Natural
Animal
Cashmere, mohair, silk, wool
Synthetic
Acrylic, nylon, polyester
One thing that the fibres have in common is that they are “polymers”. A polymer is when lots of smaller repeating
units (molecules) called monomers join together in a chain. This chain is called a polymer. (There will often be only a
few types of monomers in each polymer, e.g. nylon consists of two monomers – a diamine and a dicarboxylic acid.)
The polymers can also be “cross-linked”. This is where molecules called “cross-linking agents” form links between the
polymer chains.
Aims:

To investigate the affect of heat on different materials.

Safety:

This experiment uses a hot iron and so should be carried out by pupils of an appropriate age, with
adequate supervision. The iron should not be left on and unattended.

Apparatus:

Iron
Ironing board
Samples of materials or clothes (creased) – if possible, some synthetic and some natural materials
Water spray

Method:
1. If using clothes, check the labels to find the material, whether the items can be ironed and at what temperature.
Set the iron temperature using this information.
2. Turn on the iron. Rest the iron on its end to heat up.
3. Carefully, iron each of the clothes/materials, one at a time, noting how easy or difficult it was to smooth out the
creases.
4. If there are any stubborn creases, spray the material with a little water and iron the material again.
Suggested questions to ask the pupils [and expected results/explanation]:
Which was the easiest fabric? [Depends on fabrics chosen.]
Which was the most difficult? [Depends on fabrics chosen.]
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Why do you think ironing takes the creases out? [Heat causes the polymer chains to become less rigid and more
flexible. This means the iron can press the clothes flat. Leaving the clothes flat, as they cool down, the polymers and
hence material then stays smooth.]
Does the water help? If so, why? [Water can cross-link some polymers. This causes the creases by holding the
polymers in a “tangled” way once the clothes have dried. However, by adding water when ironing, the water can
dissolve salts or again cross-link the polymers. The iron will then be able to smooth the creases out. Pressing the
damp clothes with the iron will also cause the clothes to dry quickly.]
Extension: Start the experiment with the iron off, then at its lowest heat setting and then increase the settings until
the creases are smoothed out. Record the different settings for the different materials.
Using the internet, compare microscopic pictures of the different fibres or look at different weaves.
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Getting Ready for a Night Out
Student Worksheet: Investigation 3: Iron out
the Crinkles
Iron out the Crinkles
Fibres can come from many sources, e.g. cotton comes from plants, wool from animals and polyester is synthetic
(man-made). Each type of fibre will have very different properties depending on their structure and composition.
Once the fibre has been woven into a material, these properties then affect the properties of the material, including
the effect of temperature when the materials are ironed.
One thing that the fibres have in common is that they are “polymers”. A polymer is when lots of smaller repeating
units (molecules) called monomers join together in a chain. This chain is called a polymer. The polymers can also be
“cross-linked”. This is where molecules called “cross-linking agents” form links between the polymer chains.
In this experiment you will...
Compare how easy or difficult it is to iron different materials.
See how water makes ironing easier.
Safety:

This experiment uses a hot iron and so care should be taken. The iron should not be left on
unattended.

Apparatus:

Iron
Ironing board
Samples of materials or clothes (creased) – if possible, some synthetic and some natural materials
Water spray

Method:
1. If using clothes, check the labels to find the material, whether the items can be ironed and at what temperature.
Set the iron temperature using this information.
2. Turn on the iron. Rest the iron on its end to heat up.
3. Carefully, iron each of the clothes/materials, one at a time, noting how easy or difficult it was to smooth out the
creases.
4. If there are any stubborn creases, spray the material with a little water and iron the material again.
Which was the easiest fabric to iron?
Which was the most difficult to iron?
Why do you think ironing takes the creases out?
Does the water help? If so, why?
Extensions:
1. Start the experiment with the iron off, then at its lowest heat setting and then increase the settings until the
creases are smoothed out. Record the different settings for the different materials.
2. Using the internet, compare microscopic pictures of the different fibres or look at different weaves.
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A Night Out at Ten Pin Bowling
Teacher’s Notes: Investigation 1: Roll
with it
Roll with It
Overview:
The success on bowling depends on the bowl being able to travel down the lane to hit the pins. In this experiment,
the pupils will look at friction and compare surfaces for bowling.
Background:
Friction is a force that makes moving objects slow down by changing the movement energy into heat energy. Friction
varies dependant on the surfaces moving over each other. A smooth surface will have less friction than a rough
surface.
Aims:

To investigate how different surfaces affect the speed of a ball.

Safety:

Make sure the area is clear and no one will trip over the surfaces or get hit by the balls.

Apparatus:

Balls (different types, e.g. foam, football, basketball)
A way to roll the ball (To ensure a fair test, all the balls must be rolled along the surfaces in the same
way. You may want the pupils to think about how they are going to do this. A simple way is to make a
shallow slope from a box and let the ball roll down this each time as in Figure 9.)
Different surfaces (e.g. carpet, rough matting, linoleum or laminate) [As you will only need small
narrow lengths, carpets shops may have off-cuts they are willing to donate. Pound shops usually have
packs of linoleum or laminate tiles.]
Stopwatch
Calculator

Figure 9: Picture of a simple slope to ensure a fair test in the experiment.

Method:
1. Design a way to roll the ball along the surfaces in the same way each time.
2. Roll the ball along each of the surfaces, timing the how long it takes in seconds.
3. Measure the distance in metres from where you start and stop timing.
4. Calculate the speed in metres per second (m s-1) for each surface using the equation:
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5. Repeat for each of the other balls.
Suggested questions to ask the pupils [and expected results]:
Predict which of the balls will be fastest.
Predict which of the surfaces will be fastest. [The smoother the surface, the less the friction, the faster the ball will
travel. Some example results are shown in Table 2 and the photos of the balls are shown in Figure 10.]
Table 2: Example time and speed results from the friction experiment.

Type of Surface
Laminate flooring
Carpet
Rough matting

Time taken to travel 2 m in seconds
Light ball
Football
1.00
1.80
2.19
2.75
2.70
5.01

Speed of ball in m s-1
Light ball
Football
2.00
1.11
0.91
0.73
0.74
0.40

Figure 10: Pictures of the balls used to generate the results in Table 2.

Extension: If you use a slope to roll the ball consistently, an extension activity would be to vary the slope (e.g. same
length with different angle or same angle with different length) and see how this affects the speeds.

Page 19 of 47

www.yecscotland.co.uk
@scdiYESC

A Night Out at Ten Pin Bowling
Student Worksheet: Investigation 1: Roll
With It
Roll with It
Friction is a force that makes moving objects slow down by changing the movement energy into heat energy. Friction
varies dependant on the surfaces moving over each other.
In this experiment you will...
Investigate how different surfaces affect the speed of the balls.
Use different balls to see which rolls the quickest.
Safety:

Make sure the area is clear and no one will trip over the surfaces or get hit by the balls.

Apparatus:

Balls (different types, e.g. foam, football, basketball)
A way to roll the ball (To ensure a fair test, the balls must be rolled in the same way.)
Different surfaces (e.g. carpet, rough matting, linoleum or laminate)
Stopwatch
Calculator

Method:
1. Design a way to roll the ball along the surfaces in the same way each time.
2. Roll the ball along each of the surfaces, timing the how long it takes in seconds.
3. Measure the distance in metres from where you start and stop timing.
4. Calculate the speed in metres per second (m s-1) for each surface using the equation:

5. Repeat for each of the other balls.
Predict which of the balls will be fastest.
Predict which of the surfaces will be fastest.
Extension: If you use a slope to roll the ball consistently, an extension activity would be to vary the slope (e.g. same
length with different angle or same angle with different length) and see how this affects the speeds.
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A Night Out at Ten Pin Bowling
Teacher’s Notes: Investigation 2: Strike?
Strike?
Overview:
The success on bowling depends on the bowler being accurate and precise. In this experiment, the pupils will look at
the statistics of their rolling technique.
Background:
Precision and accuracy are two terms that are often used incorrectly. Precision is how close results are to each other.
Accuracy is how close the average results are to the correct value. It is possible to be:
Accurate, but not precise,
Not accurate, but precise,
Not accurate or precise, or
Accurate and precise (the ideal in an experiment).
These four states are often represented as targets, where the centre of the target represents the “correct value”. The
targets are shown in Figure 11.
Accurate, but not precise

Not accurate, but precise

Not accurate or precise

Accurate and precise

Figure 11: Accuracy and precision diagrams. The arrows represent the experimental values and the centre of the target the correct value.

Aims:

To investigate the consistency of the rolling technique.

Safety:

Make sure the area is clear.
To prevent slips, the marbles should be rolled in a set area and all marbles should be collected at the
end of the experiment.

Apparatus:

A way to roll the marble (To ensure a fair test, the balls must be rolled in the same way.)
Marbles
A surface to roll the along
Something to mark out a target (e.g. chalk, masking tape)
Ruler
Pen/pencil
Calculator

Method:
1. Design a way to roll the marble along the surfaces in the same way each time.
2. Roll a marble along the surface.
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3. Mark where the marble stops and draw a target round this as shown below. The gap between all the circles can be
changed to make it easier or more difficult (e.g. try circles with diameters of 8, 16, 24 and 32 cm compared to 4, 8,
12 and 16 cm).

4. Roll the marble again in the same way from the same starting point.
5. Record in a table which section the marble stops. It would be helpful to use tally marks.
Section
Inner
nd
2
rd
3
Outer

Number of times the marble stops in this section

6. Repeat the experiment a number of times (e.g. 20 minimum, more if you have time), recording the section each
time.
7. Work out the % of the marbles in each section using the following equation:

Were you consistent?
If not, how could you improve the results?
Extension: You may want to present the % results in a pie chart.
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A Night out at Ten Pin Bowling
Student Worksheet: Investigation 2: Strike?
Strike?
Why is it that some people get lots of strikes in a game and others don’t? They are on target (the science term for
this is accurate) and consistent (precise).
In this experiment you will...
Investigate the consistency of your rolling technique and compare this to ten pin bowling.
Safety:

Make sure the area is clear.
To prevent slips, the marbles should be rolled in a set area and all marbles should be collected at the
end of the experiment.

Apparatus:

A way to roll the marble (To ensure a fair test, the balls must be rolled in the same way.)
Marbles
A surface to roll the along
Something to mark out a target (e.g. chalk, masking tape)
Ruler
Pen/pencil
Calculator

Method:
1. Design a way to roll the marble along the surfaces in the same way each time.
2. Roll a marble along the surface.
3. Mark where the marble stops and draw a target round this as shown below. The gap between all the circles
can be changed to make it easier or more difficult (e.g. try circles with diameters of 8, 16, 24 and 32 cm
compared to 4, 8, 12 and 16 cm).

4. Roll the marble again in the same way from the same starting point.
5. Record in a table which section the marble stops. It would be helpful to use tally marks.
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Section

Number of times the marble stops in this
section

Inner
2nd
3rd
Outer
6. Repeat the experiment a number of times (e.g. 20 minimum, more if you have time), recording the section
each time.
7. Work out the % of the marbles in each section using the following equation:

Were you consistent?
If not, how could you improve the results?
Extension: You may want to present the % results as a pie chart.
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A Night Out at the Cinema
Teacher’s Notes: Investigation 1: Popcorn
Popcorn
Overview:

In this experiment, the pupils will look at the science of why popcorn pops.

Background:
Inside unpopped corn kernels there is some trapped water. When the kernel is heated, this water turns to steam. As
water turns to steam, the volume it takes up rapidly expands. The pressure within the kernel increases, until the
kernel is forced to pop to release the pressure. This means the white fluffy bit of the popcorn has come from the
inside of the kernel. A picture showing this is shown in Figure 12.

Figure 12: Corn kernels at various stages of popping.

Aims:

To investigate the science behind popcorn by using “treated” popcorn kernels.

Safety:

The corn kernels will be heated to make them pop so care should be taken with the heat, especially
any corn kernels that do not pop or that are being dried in the oven.
If using the pin treatment this should be done by a teacher and not a pupil.

Apparatus:

Microwave popcorn having had different “treatments”, e.g.
None
Stored in the fridge
Stored in the freezer
Dried in an oven at a low temperature (e.g. 130 C for 1 hour; 130 C for 1.5 hours; 130 C
for 2 hours)
Use a pin to carefully put a hole or score on the kernel
Microwave
Bowl
Microwave cover to put over the bowl

Method:
1. Put 20 kernels (no treatment) in the bowl. Cover with the microwave cover.
2. Switch the microwave on for 1 minute. [The time will vary depending on the microwave. This is for a 850 W
microwave. However, even if using a 850 W microwave, it would be worth checking the timing.]
3. Count how many of the kernels have popped. [At this stage, most, if not all, of the kernels should have popped.]
4. Repeat with the other popcorn samples.
[Depending on the age of the pupils, there are two options:
The samples could be labelled A, B, C etc and the pupils have to try and match the “treatment” to the
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results.
The samples could be labelled by treatment and the students could try and predict the results.]
Suggested questions to ask the pupils [and expected results]:
Why do you think the corn kernels turn into popcorn on heating?
Other questions depend on the option chosen above.
[Some example results are shown in Table 3.]
Table 3: Some example results showing how many kernels popped and how many did not. These results are for single experiments, not replicates.

Sample treatment
None
Fridge – 5 hours

Result
All popcorn.
12 kernels popped, 8 did not pop

Freezer – 5 hours

No popcorn.

Heated – 1 hour
Heated – 1.5 hours

8 kernels popped, 12 did not pop
3 kernels popped, 1 slightly started to pop,
16 did not pop
No popcorn

Heated – 2 hours

Pin

Slight split in kernels but not true popcorn
(see Figure 13).

Explanation
See above
As the kernels started at a lower
temperature, they all didn’t reach
a high enough temperature for the
kernel to pop.
As above. Plus, in some cases the
kernels have split slightly as the
water has frozen and so the steam
will not be trapped, no pressure
build up and so no popcorn.
As the kernels are heated, they
start to dry out. As they dry, there
is less water to turn to steam and
so less of the kernels pop. All
kernels will have slightly different
volumes of water which is why
some will still pop after 1.5 hours.
The pin hole or score releases the
pressure build up.

Figure 13: Results of experiment where corn kernel was treated with a pin before cooking.
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A Night Out at the Cinema
Student Worksheet: Investigation 1: Popcorn
Popcorn
Popcorn comes from kernels of corn. These are heated causing the corn to pop. A photo of some corn kernels at
various stages of popping is shown below.

In this experiment you will...
Investigate the science behind popcorn by using popcorn kernels that have been treated at various temperatures
or scored with a pin.

Safety:

The corn kernels will be heated to make them pop so care should be taken with the heat, especially
any corn kernels that do not pop or that are being dried in the oven.
If using the pin treatment this should be done by a teacher and not a pupil.

Apparatus:

Microwave popcorn having had different “treatments”
Microwave
Bowl
Microwave cover to put over the bowl

Method:
1. Put 20 kernels (no treatment) in the bowl. Cover with the microwave cover.
2. Switch the microwave on for 1 minute. (The time may vary depending on the microwave – check this with your
teacher.)
3. Count how many of the kernels have popped. Record these in a table like the one below.
4. Repeat the experiment with the other popcorn samples.
Sample treatment

Result

Explanation

Why do you think the corn kernels turn into popcorn on heating? [HINT: Inside unpopped corn kernels
there is some water.]
Predict the outcomes OR match the results to the treatment.

Page 27 of 47

www.yecscotland.co.uk
@scdiYESC

A Night Out at the Cinema
Teacher’s Notes: Investigation 2: Moving Pictures

Moving Pictures
Overview:
In this activity, the pupils will look at how your eyes merge two pictures that are moving quickly to
give one picture.
Background:
In a cinema, there are a large number of fast moving still pictures, but our eyes see them as a moving image. This is
because they don’t see them as individual pictures as our brains and eyes cannot separate the pictures. It is like our
eyes “store” the images, only for a fraction of a second but it is enough to show a moving image.
Aims:

To show how your eyes merge fast moving pictures

Apparatus:

Copy the picture shown in Figure 14 onto card
Coloured pens
Scissors
Straws
Sticky tape

Figure 14: Template

Method:
1. Cut round the rectangular border of the picture.
2. Colour the picture in.
3. Fold the picture at the fold line (marked ----).
4. Sit this over the straw and tape in place.
5. Place the straw between your hands and rub your hands together quickly.
Suggested questions to ask the pupils [and expected results]:
What do you see? [They should see one picture, rather than two separate images because the images are moving
quicker than their eyes can adjust to each one.]
Extension: The pupils could try to draw other pictures that would work in the same way.
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A Night Out at the Cinema
Student Worksheet: Investigation 2: Moving
Pictures

Moving Pictures
In a cinema, there are a large number of fast moving still pictures, but our eyes see them as a moving image.
In this experiment you will...
See what happens to two pictures when they are alternated quickly.
Safety:
Apparatus:

Card copy of the picture shown below
Coloured pens
Scissors
Straws
Sticky tape

Method:
1. Cut round the rectangular border of the picture.
2. Colour the picture in.
3. Fold the picture at the fold line (marked ----).
4. Sit this over the straw and tape in place.
5. Place the straw between your hands and rub your hands together quickly.
What do you see?
Extension: Try to draw other pictures that would work in the same way.
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A Night Out at a Party
Teacher’s Notes: Investigation 1: Disco Fever
Disco Fever:
Overview:

In this experiment, the pupils will investigate mixing of light.

Background:
The primary colours of light are red, green and blue (often called RGB). These can be achieved by using
different coloured filters in front of “normal” (white) light. These colours are achieved by Red – the red filter
only lets red light through, blocking green and blue light, so you see red light.
Green – the green filter only lets green light through, blocking red and blue light, so you see green light.
Blue – the blue filter only lets blue light through, blocking red and green light, so you see blue light.
White light – use all three filters at the same time to block red, green and blue light.
Two primary colours can be mixed to give a secondary colour as follows:
Red + Green = Yellow
Red + Blue = Magenta
Blue + Green = Cyan
Aims:

To look at colour mixing.

Safety:

Don’t look directly at the lights.
Unless stage lights with actual colour filters are used, the coloured filters should only be held in front of
the lights, but NOT too close.
The coloured filters should not be changed when the lights are hot.

Apparatus:

Sources of light, e.g. 3 torches, 3 desk lamps, 3 stage lights, an overhead projector.
Red, blue and green filters [Some coloured acetates will work but check the colours first, sometimes
the blue is not a true blue.]
A room which is reasonably dark
A white blank wall to shine the lights on

Method:
1. Put the lights on and hold a filter in front of the light. Record the colour of light on the wall as in Table 4.
2. Repeat with the other filter colours.
3. Combine the filters and repeat, noting the colour each time.
Table 4: Results table

Colours of Filter(s) Used
Red
Green
Blue
Red + Green
Red + Blue
Green + Blue
Red + Green + Blue

Colour of Light on the Wall
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Suggested questions to ask the pupils [and expected results]:
Can you guess the colours? [They will be the same as in the overview above.]
Extensions:
1: Position three lights with a different filter held over each until the wall shows a white light. Hold your hand in front
of the wall at various distances. You should get some coloured shadows.
2: Using clothing of different colours (a mix of the primary and secondary colours work best) try to predict which colour
would be seen under the different colours of lights. [e.g. A red top would be shown as red when the red light is on (in
any combination), but looks black when the red light is off.]
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A Night Out at a Party
Student Worksheet: Investigation 1: Disco Fever
Disco Fever
The primary colours of light are red, green and blue (often called RGB). These can be achieved by using different
coloured filters in front of “normal” (white) light.
In this experiment you will...
Investigate how different colours of light mix together.
Safety:

Don’t look directly at the lights.
Unless stage lights with actual colour filters are used, the coloured filters should only be held in front of
the lights, but NOT too close.
The coloured filters should not be changed when the lights are hot.

Apparatus:

Sources of light, e.g. 3 torches, 3 desk lamps, 3 stage lights, an overhead projector.
Red, blue and green filters
A room which is reasonably dark
A white blank wall to shine the lights on

Method:
1. Put the lights on and hold a filter in front of the light. Record the colour of the light on the wall.
2. Repeat with the other filter colours.
3. Combine the filters and repeat, noting the colour each time.
Colours of Filter(s) Used
Red
Green
Blue
Red + Green
Red + Blue
Green + Blue
Red + Green + Blue

Colour of Light on the Wall

Can you guess the colours in advance?
Extensions:
1: Position three lights with a different filter held over each until the wall shows a white light. Hold your hand in front of
the wall at various distances. You should get some coloured shadows.
2: Using clothing of different colours, try to predict which colour would be seen under the different colours of lights.
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A Night Out at a Party
Teacher’s Notes: Investigation 2: Party Shoes
Party Shoes
Overview:

In this experiment, the pupils will investigate the physics of high heels.

Background:
Wearing different shoes can change the pressure on the ground and also exerted on your joints and body. Pressure is a
force (in this case weight) over the surface area. This means that the higher the heel, the smaller the surface area, the
more pressure is exerted. In fact, someone walking in stilettos creates more pressure than an elephant as the elephant’s
weight is spread out over a larger surface area!
In addition, different shoes alter the way that people stand and walk. This is due to changing the person’s posture to
cope with a change in their centre of gravity. On Earth, gravity pulls objects towards the ground. However, gravity
works in such a way that the whole weight of the object seems to be concentrated on a single point. This is called the
centre of gravity. For a regular shaped object, e.g. a ball or book, the centre of gravity would be directly in the middle.
When a person stands evenly with both feet on the floor and the same weight on each foot, their centre of gravity is
directly in the middle over their feet. However, people have irregular shapes and so your centre of gravity adjusts
depending on what you are doing. When wearing high heels, people force a change of centre of gravity on their bodies
and this means their posture needs to change significantly to accommodate it. This can lead to ankle, knee and back
problems.

Experiment 1: Centre of gravity
Aims:

To show how a person’s centre of gravity is constantly adjusting.

Safety:

Care should be taken when carrying out these experiments that the pupils do not try to “force”
themselves to do the moves against what is possible.
The experiments should be carried out with enough space and no obstacles.

Apparatus:

A small object
Ruler
A seat
A clear wall
A door

Method:
Carry out the tests shown in Table 5, making sure that you do not force any movements. Record the results in a table
like Table 5.
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Table 5: Centre of Gravity challenges

Challenge
Name

A
1
B

A
2
B

A
3
B

A
4
B

Could you
do both?

Description

Results
Was A or B
Why do you think this was
easier?
the case?

Stand in the middle of the room with a small
object about 50 cm away from your feet. Without
moving your feet and keeping your legs straight,
bend down and pick the object up.
Stand with your back against the wall with a small
object about 50 cm away from your feet. Without
moving your feet and keeping your legs straight,
bend down and pick the object up.
Stand in open space. Lift your left foot 15 cm off
the ground.
Stand against a wall with your right side facing the
wall and your right side and right foot against the
wall. Lift your left foot 15 cm off the ground.
Sit in a straight backed chair, with your back
against the back of the chair and your feet flat on
the floor. Stand up.
Sit in a straight backed chair, with your back
against the back of the chair and your feet flat on
the floor. Keeping your feet flat and your back
straight, stand up.
Stand straight in the middle of the room. Raise
your heels up 4 or 5 cm to stand on tiptoes.
Stand straight facing the edge of the door with
your nose and stomach touching the door. Place
one foot either side of the door. Raise your heels
up 4 or 5 cm to stand on tiptoes.

Suggested questions to ask the pupils and explanation:
Why does it happen?
Where do you think your centre of gravity is at each stage?
How do you think a person’s centre of gravity changes when walking in heels?
Explanations:
For Challenge 1, the weight moves forward the person leans forward. To stop falling over, the person then has to
shift their weight onto their heels and their bottoms will stick out. This is not possible with a wall behind in 1B.
Challenge 2 requires a shift in the centre of gravity to the right, but this cannot be done when are standing against a
wall in 2B.
In Challenge 3, the person’s centre of gravity starts at the base of their spine. Normally, a person would lean
forward, putting the weight onto the front of their feet and the centre of gravity would move above the feet. By
keeping their back straight in 3B, this prevents the centre of gravity being able to move to above the feet and so
they cannot stand up. (Leg muscles are not strong enough to compensate for the centre of gravity to allow you to
stand.)
Challenge 4 shows how the centre of gravity moves forward when people stand on their tiptoes (or wear high heels).
To stand on tiptoes, the person’s needs to lean forward, moving the centre of gravity forward. However, in 4B with
the door there, this is not possible.
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Experiment 2: Pressure test
Aims:

To investigate how different shoes affect the pressure exerted on the floor and on the person’s body.

Safety:

The pupils shouldn’t try on the shoes.

Apparatus:

1 cm square paper
Pencil
Calculator
Various shoes of the same size, e.g. trainers, flipflops, medium heel, wedge heel, high heel, stiletto shoe.

Method:
1. Draw round the sole (and heel) of each of the shoes on 1 cm square paper.
2. Draw a table like that shown in Table 6 but with as many blank rows as you have shoes.
Table 6: Example results table.

Type of Shoe

Surface Area in cm

2

Pressure in N cm

-2

3. Count up the squares for each of the shoes. You will need to estimate when adding up the partial squares. Record
each of these in the table as the surface area of the shoe in cm2.
4. As you walk you apply a pressure to the ground. This can be calculated from the following equation:

The force is measured in Newtons. In this case it is the weight of the person wearing the shoe and can be calculated
by multiplying the person’s mass with gravity. Calculate the pressures for each of the shoes, using a person
weighing 600 N (approximately 61 kg or 9 stone 9 lb).
Suggested questions to ask the pupils [and expected results]:
Predict shoe has the highest/lowest surface area.
Predict which shoe will cause the highest pressure. [The shoe with the smallest surface area.]
Predict which shoe will cause the highest pressure. [The shoe with the largest surface area.]
Extension: Can you explain why gel inserts in shoes make it easier or less sore to walk in heels?
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A Night Out at a Party
Student Worksheet: Investigation 2: Party Shoes
Party Shoes
On Earth, gravity pulls objects towards the ground. However, gravity works in such a way that the whole weight of the
object seems to be concentrated on a single point. This is called the centre of gravity. For a regular shaped object, e.g.
a ball or book, the centre of gravity would be directly in the middle. When a person stands evenly with both feet on
the floor and the same weight on each foot, their centre of gravity is directly in the middle over their feet. However,
people have irregular shapes and so your centre of gravity adjusts depending on what you are doing. When wearing
high heels, people force a change of centre of gravity on their bodies and this means their posture needs to change
significantly to accommodate it. This can lead to ankle, knee and back problems.
Also, wearing different shoes can change the pressure on the ground and on your joints and body.
In these experiments, you will...
Demonstrate the effect of the centre of gravity through different movements.
Investigate how different shoes affect the pressure exerted on the floor and on the person’s body.
Experiment 1: Centre of gravity
Safety:

Care should be taken – do not try to “force” yourself to achieve the challenge.
The experiments should be carried out with enough space and no obstacles.

Apparatus:

A small object
Ruler
A seat
A clear wall
A door

Method:
Carry out the tests shown, making sure that you do not force any movements. Record the results in the table.
Challenge
Name
A
1
B
A
2

B
A

3
B
A
4
B

Results
Could you
do both?

Description

Was A or
B easier?

Why do you think this was the case?

Stand in the middle of the room with a small object about 50 cm
away from your feet. Without moving your feet and keeping your
legs straight, bend down and pick the object up.
Stand with your back against the wall with a small object about 50
cm away from your feet. Without moving your feet and keeping
your legs straight, bend down and pick the object up.
Stand in open space. Lift your left foot 15 cm off the ground.
Stand against a wall with your right side facing the wall and your
right side and right foot against the wall. Lift your left foot 15 cm
off the ground.
Sit in a straight backed chair, with your back against the back of
the chair and your feet flat on the floor. Stand up.
Sit in a straight backed chair, with your back against the back of
the chair and your feet flat on the floor. Keeping your feet flat
and your back straight, stand up.

Stand straight in the middle of the room. Raise your heels
up 4 or 5 cm to stand on tiptoes.
Stand straight facing the edge of the door with your nose
and stomach touching the door. Place one foot either side
of the door. Raise your heels up 4 or 5 cm to stand on
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tiptoes.

Where do you think your centre of gravity is at each stage?
How do you think a person’s centre of gravity changes when walking in heels?
Experiment 2: Pressure test
Safety:

Do not try on the shoes.

Apparatus:

1 cm square paper
Pencil
Calculator
Various shoes of the same size, e.g. trainers, flipflops, medium heel, wedge heel, high heel, stiletto
shoe.

Method:
1. Draw round the sole (and heel) of each of the shoes on 1 cm square paper.
2. Draw a table like the one below but with as many blank rows as you have shoes.
Type of Shoe

Surface Area in cm

2

Pressure in N cm

-2

3. Count up the squares for each of the shoes. You will need to estimate when adding up the partial squares. Record
each of these in the table as the surface area of the shoe in cm2.
4. As you walk you apply a pressure to the ground. This can be calculated from the following equation:

The force is measured in Newtons. In this case it is the weight of the person wearing the shoe and can be
calculated by multiplying the person’s mass with gravity. Calculate the pressures for each of the shoes, using a
person weighing 600 N (approximately 61 kg or 9 stone 9 lb).
Predict which shoe has the highest/lowest surface area.
Predict which shoe will cause the highest pressure.
Predict which shoe will cause the highest pressure.
Extension: Can you explain why gel inserts in shoes make it easier or less sore to walk in heels?
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A Night Out at a Karaoke
Teacher’s Notes: Investigation 1: Sounds Good
Sounds Good
Overview:

In these experiments, the pupils will look at the science of music.

Background:
Sounds are made by vibrations. When objects move back and forward, this vibration causes the air around it to vibrate.
When the vibrations are fast enough, they are heard as a sound. The speed of the vibrations affect the pitch (how high
or low the sound is).
Experiment 1:
Aims:

To create different pitches of noise.

Safety:

The pupils should use their own set of straws and not share these.

Apparatus:

Straws
Scissors
Ruler

Method:
1. Take 4 straws. Keeping the 1st straw the same length, cut 2 cm off 2nd straw, 4cm off the 3rd straw and 6 cm off the
4th straw.
2. Flatten 2 cm of each of the straws with the scissors.
3. In the flat part, cut some of the straw from each side to give a triangular point, as shown in the diagram (Figure 15).
4. For each of the straws, put the flattened triangular end in your mouth and blow. Compare the sounds they make.
Triangular point

Flattened 2 cm of straw

Figure 15: Diagram of the cut straw.

Suggested questions to ask the pupils [and expected results]:
Can you predict what will happen? [The longer the straw the lower the noise. The shorter the straw the higher the
pitch.]
Why? [The different lengths of straws have different volumes of air to vibrate.]
Extension: Taking the longest straw, put some pin holes down one side at various intervals. Cover these with your
fingers and then remove them one at a time. Can you try and make a tune?
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Experiment 2:
Aims:

To investigate how different sounds can be made from a glass and water.

Safety:

Broken glass and any spillages should be cleaned up quickly.

Apparatus:

Glasses
Pencil
Water

Method:
1. Put the glasses in a line.
2. To the glass on the furthest left, add water until the glass is almost full.
3. To the glass on the furthest right, add a small volume of water to cover the bottom of the glass only.
4. Add varying volumes to the glasses in the middle. The glass on the furthest left should by fullest and the volumes
should gradually decrease to the smallest volume on the furthest right.
5. Tap the pencil against a glass, repeat for the other glasses. Compare the sounds.
6. Wet your finger and run your finger around the rim of a glass, repeat for the other glasses. Compare the sounds.
Suggested questions to ask the pupils [and expected results]:
Can you predict which of the glasses will give the lowest and highest notes? [The glass with the most water will be
lowest and the glass with the least water will be highest.]
Extension: If you can get an adjustable tuner from the music department, test the sounds made by each of the glasses.
The results will measure the frequency in hertz (Hz). Measure the volume of water in each glass. Plot a graph of
frequency vs volume.
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A Night Out at a Karaoke
Student Worksheet: Investigation 1: Sounds Good
Sounds Good
Sounds are made by vibrations. When objects move back and forward, this vibration causes the air around it to
vibrate. When the vibrations are fast enough, they are heard as a sound. The speed of the vibrations affect the pitch
(how high or low the sound is).
In these experiments you will...
Generate notes at different pitches using straws and glasses of water.
Experiment 1: Creating noises at different pitches using straws
Safety:

You should use their own set of straws and not share these.

Apparatus:

Straws
Scissors
Ruler

Method:
1. Take 4 straws. Keeping the 1st straw the same length, cut 2 cm off 2nd straw, 4cm off the 3rd straw and 6 cm off
the 4th straw.
2. Flatten 2 cm of each of the straws with the scissors.
3. In the flat part, cut some of the straw from each side to give a triangular point, as shown in the diagram.
Triangular point

Flattened 2 cm of straw

4. For each of the straws, put the flattened triangular end in your mouth and blow. Compare the sounds they make.
Can you predict what will happen?
Why?
Extension: Taking the longest straw, put some pin holes down one side at various intervals. Cover these with your
fingers and then remove them one at a time. Can you try and make a tune?
Experiment 2: investigating how different pitches can be made from glasses of water
Safety:

Broken glass and any spillages should be cleaned up quickly.

Apparatus:

Glasses
Pencil
Water

Method:
1. Put the glasses in a line.
2. To the glass on the furthest left, add water until the glass is almost full.
3. To the glass on the furthest right, add a small volume of water to cover the bottom of the glass only.
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4. Add varying volumes to the glasses in the middle. The glass on the furthest left should be fullest and the volumes
should gradually decrease to the smallest volume on the furthest right.
5. Tap the pencil against a glass, repeat for the other glasses. Compare the sounds.
6. Wet your finger and run your finger around the rim of a glass, repeat for the other glasses. Compare the sounds.
Can you predict which of the glasses will give the lowest and highest notes?
Extension: If you can get an adjustable tuner from the music department, test the sounds made by each of the glasses.
The results will measure the frequency in hertz (Hz). Measure the volume of water in each glass. Plot a graph of
frequency vs volume.
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A Night Out at a Karaoke
Teacher’s Notes: Investigation 2: Amplify the Sound
Amplify the Sound
Aims:

To show that the same sound can be amplified easily by an everyday object.

Safety:

This experiment should not be carried out if anyone is allergic to balloons.

Apparatus:

Balloon

Method:
1. Blow up the balloon.
2. Tap one side of the balloon and listen to the noise it makes.
3. Put the balloon against your ear, tap the balloon again and compare the noise you hear to the earlier noise.
Suggested questions to ask the pupils [and expected results]:
Which noise is loudest? [When the balloon is next to your ear]
Why? [The balloon conducts the sound better than air, plus the noise has less distance to travel to your ear.]
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A Night Out at a Karaoke
Teacher’s Notes: Investigation 2: Amplify the Sound
Amplify the Sound
Sounds are made by vibrations. When objects move back and forward, this vibration causes the air around it to
vibrate. When the vibrations are fast enough, they are heard as a sound.
In this experiment you will...
Show how sound can be amplified.
Safety:

This experiment should not be carried out if anyone is allergic to balloons.

Apparatus:

Balloon

Method:
1. Blow up the balloon.
2. Tap one side of the balloon and listen to the noise it makes.
3. Put the balloon against your ear, tap the balloon again and compare the noise you hear to the earlier noise.
Which noise is loudest?
Why?
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A Night Out at the Ice Skating
Teacher’s Notes: Investigation 1: Cutting the Ice
Cutting the Ice
Overview:

In these experiments, the pupils will look at how a skate blade cuts the ice.

Background:
As you skate on ice, you apply a pressure from the blade onto the ice. This pressure causes some of the ice to melt,
creating a slippery surface for sliding and allowing you to move through the ice. However, when the pressure is
removed, the ice refreezes. In this experiment, the same principles will be used to pass a wire through an ice cube, as
shown in Figure 16.

Figure 16: The effect of pressure on an ice cube. LHS – start of the experiment, RHS top picture – cutting the ice cube, RHS bottom picture – the wire
holding onto the ice cube, showing that the ice refreezes over the wire.

Aims:

To investigate the effect of the ice skate blade on ice.

Safety:

You may wish to tape the ends of the wire.
Watch that the weights are not too heavy – a bottle of water should be enough.

Apparatus:

Wire
Ice cubes
Blu-tack or sticky tape
Bottle
Weights

Method:
1. Put the ice cube on top of the bottle. You may need to use blu-tack or sticky tape to hold it in place.
2. Attach both ends of the wire to the weight, making a loop.
3. With the weight hanging at the bottom of the loop, place the wire on to the ice cube.
4. Watch what happens.
Suggested questions to ask the pupils [and expected results]:
What do you think will happen to the ice cube? [Answers usually range from it will melt, cut the cube in half, make a
groove in the ice cube.]
Extension: Investigate the effect of using different thicknesses of wire or using different weights
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A Night Out at the Ice Skating
Student Worksheet: Investigation 1: Cutting
the Ice
Cutting the Ice
As you skate on ice, you apply a pressure from the blade onto the ice. This pressure causes some of the ice to melt,
creating a slippery surface for sliding and allowing you to move through the ice. However, when the pressure is
removed, the ice refreezes.
In this experiment you will...
Investigate how pressure of wires effect ice cubes.
Relate this experiment to ice skating.
Safety:

Take care with the sharp ends of the wires.
Watch that the weights are not too heavy.

Apparatus:

Wire with ends taped
Ice cubes
Blu-tack or sticky tape
Bottle
Weights

Method:
1. Put the ice cube on top of the bottle. You may need to use blu-tack or sticky tape to hold it in place.
2. Attach both ends of the wire to the weight, making a loop.
3. With the weight hanging at the bottom of the loop, place the wire on to the ice cube.
4. Watch what happens.
What do you think will happen to the ice cube?
Extension: Investigate the effect of using different thicknesses of wire or using different weights (but not too heavy).
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A Night Out at the Ice Skating
Teacher’s Notes: Investigation 2: In a Spin
In a Spin
Overview:

In this experiment, the pupils will look at the centrifugal force used when turning or spinning on an
ice ring.

This is a quick experiment that can be carried out while waiting for the ice cube experiment above.
Background:
In ice skating, or particularly speed skating, skaters move in fast circles, often over at an angle. They do not fall over
due to centrifugal force. This force directs the motion towards the centre of the circle, making the circular motion
possible. It happens due to the push of the blades on the ice and an equal but opposite push back from the ice. This
force is demonstrated in this experiment with a penny in a balloon (as shown in Figure 17).

Figure 17: A series of photos showing the penny spinning in a white balloon.

Aims:

To demonstrate centre-seeking or centrifugal force.

Safety:

This experiment should not be carried out if anyone is allergic to balloons.

Apparatus:

Clear or pale coloured balloon
A penny
Balloon pump

Method:
1. Put the penny in the balloon and then blow the balloon up using the balloon pump. Knot the end.
2. Hold the balloon by the knot with the other end towards the floor.
3. Rotate the balloon slightly. The penny will start to bounce around and then start to spin.
Extension: Repeat with different coins. Do some work better than others?
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A Night Out at the Ice Skating
Teacher’s Notes: Investigation 2: In a Spin
In a Spin
In ice skating, or particularly speed skating, skaters move in fast circles, often over at an angle. They do not fall over
due to centrifugal force. This force directs the motion towards the centre of the circle, making the circular motion
possible. It happens due to the push of the blades on the ice and an equal but opposite push back from the ice.
In this experiment, you will...
Use a coin in a balloon to demonstrate centrifugal force.
This is a quick experiment that can be carried out while waiting for the ice cube experiment above.
Safety:

This experiment should not be carried out if anyone is allergic to balloons.

Apparatus:

Clear or pale coloured balloon
A penny
Balloon pump

Method:
1. Put the penny in the balloon and then blow the balloon up using the balloon pump. Knot the end.
2. Hold the balloon by the knot with the other end towards the floor.
3. Rotate the balloon slightly. The penny will start to bounce around and then start to spin.
Extension: Repeat with different coins. Do some work better than others?
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