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GLOBAL WARMING

The melting of Arctic ice is one consequence of global warming. Other consequences include
more extreme weather events in Australia.

Big Ideas:

What do you think global warming is?

What causes it?

Why is global warming a hot issue?

What will global warming mean for us as we get older?
What will it mean for our children?

How will it affect people in other countries?

Is there anything we can do about it?

What do we need to know before we can make decisions?




Worksheet 1: The global warming DVD

What were some new facts you learned about global warming from the DVD?
Place your answers in the table.

What is global warming?

What is causing global warming?

Why should we be concerned about global warming?

How do you gather evidence for global warming?

Who produced this video, who is the intended audience? How would you improve its message?

What can we do about global warming? Why?

What questions do you still have about global warming?




3 Design a concept map to show how various aspects of global warming are related to each other.
Incorporate the following key words into your concept map.

Can you think of any other key words? Add them into your concept map as well.

Global warming

Methane

Greenhouse gases

The enhanced greenhouse effect
Extreme weather events

Rising sea levels

Carbon dioxide

Temperature

Energy from the Sun
Ice cores

The greenhouse effect
The atmosphere
Refugees

Flooding

Balance

Evidence




ENERGY TRANSFORMATIONS AND
TRANSFERS

A hydroelectric power station uses energy transformations to generate electricity. As the water
flows down the pipes its gravitational potential energy is transformed into kinetic energy. In the
power station, turbines and generators transform the kinetic energy of the water into electrical
energy. A hydroelectric power station also uses energy transfers to generate electricity. The
mechanical energy of each spinning turbine is transferred to a generator by a driving shaft.

PHOTO CREDIT: HYDRO TASMANIA

Big ldeas:

Why do we need energy?

What types of energy are there?

What is the difference between energy transformation and energy transfer?
Can energy be completely used up or lost?

How do power stations work?

What are the consequences of our energy production and use?




ENERGY TRANSFER AND ENERGY TRANSFORMATION

How is energy transformation different from energy transfer?

Changing from one form of energy to another

Energy transformation is the process of changing from one form of energy to another. This is shown in
the following examples.

Energy transformations in a radio:
When you turn on a radio that is plugged into a power point, electrical energy is transformed into sound
energy. One simple way to represent this transformation is shown below.

El ectrical energy Y Sound energy

If the radio is powered by a battery, however, two energy transformations take place, one after the other.
This is because the battery contains certain chemicals that react with one another when the circuit is
completed by turning on the switch. The chemical reaction produces electrical energy. In this case, the
series of energy transformations is:

Chemical potential energyY El ectri cal energy Y Sound energy

Energy transformations in a light bulb:

Using a torch involves energy transformations to generate light. When we switch on the light, electrical
energy is transferred through wires to the light bulb where it is transformed into heat energy and light
energy. We can represent this by the following flow chart.

/ Light energy
\ Heat energy

Electrical energy

Moving energy from one place to another

Energy transfer is the passing along of a particular form of energy from one place to another. This is
shown in the following example.

Energy transfers in a heated saucepan:

When a metal saucepan containing water is placed on a hot stove, the water and saucepan lid soon

become hot. This is because the heat energy of the flame or heating element is transferred from the

base of the saucepan to the water and to the saucepan lid.

Heat energy can be transferred from one place to another in three ways:

wConduction i heat energy is transferred through a material or between materials due to contact at the
particle level. (This happens in a heated saucepan.)

wConvection 1 liquids or gases gain heat energy and then move from one place to another.

wRadiation T objects give off heat energy in the form of infra-red radiation.

The last two are the reason your skin can sense the saucepan is hot without touching it.




Quick Activity 1: The cotton-reel car

Cotton reel cars i before and after assembling

Examine the cotton-reel car and get it to move along a table.

What do you think?

1 How do you think it works? Draw a diagram to show how you think it works.

2 What energy transformations do you think take place? Represent them in a diagram or flow chart.

3 Challenge!
Can you improve the design of the cotton reel ca
What did you do?




Quick Activity 2: The jumping cup

Take the jumping cup by its edges, turn it inside out and carefully place it on a smooth surface. Let it go.
What happens?

What do you think?

What energy transformations have you observed? Show your ideas in the space below.




Practical Activity 1:
Energy transformations and transfers 1 investigating a range of situations

Partners: Date:

Introduction

In this activity you will move about from one workstation to another and explore what is there. In each
case you will need to decide what energy transformations and energy transfers have occurred.

In some of these workstations, you will use the STELR testing station. Figure 1 shows what it looks like
from above.

Figure 1: The STELR testing station

In Figure 1, the electrical leads are inserted in the MOTOR sockets. When the leads are also connected
to a source of electrical energy, the fan will spin around.




Station A: Mystery toys

What to do at Station A
Examine the toys and make them work. Try to work out how they work.

Record your findings in the results table below.

Results for Station A, and what you think happened

What energy transformations do you

What did the toy look like and think happened for this toy?

what did it do?
How do you think it works? Represent them in some way.

What energy transfers
do you think happened
for this toy?




Station B: A hand-cranked generator

What to do at Station B

The hand-cranked generator should
be set up for you, see Figure 2.

1 Check that the leads are connected

to the MOTOR sockets on the
testing station. (See Figure 1.)

2 Use the handle to rotate the black
wheel clockwise. Turn it faster and
faster. What do you notice?

3 What difference does it make if you
rotate the black wheel in an
anticlockwise direction instead?

4 |If there is time, try connecting the
leads to the buzzer and the light.

5 Record your findings in the results
table below and on the next page

(page 11).

When you have finished this
activity, leave the equipment as you
found it.

Figure 2

Results for Station B, and what you think happened

What did you observe?

What energy transformation(s) do you think
happened? Represent them in some way.

Wheel turned clockwise; leads connected to fan

Wheel turned anticlockwise, leads connected to

fan
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Wheel turned clockwise; leads connected to
buzzer

light

Wheel turned anticlockwise; leads connected to
buzzer

light

Discussion questions for Station B

1 Identify one example of an energy transfer that you observed with this equipment.

2 Why do you think changing the direction in which you turned the handle had the effect you
observed?

3 Did you notice anything else interesting when you tested this equipment?

11



Station C: A chemical battery

Information about Station C

OFF 4
600 ¥
= 200V

copper Strip s = ZiNC strip

= salt solution

Make sure the electrodes do not touch each other!

Figure 3

The STELR multimeter shown in Figure 3 is an instrument designed to measure voltage, electrical
current or electrical resistance. In this activity you will simply use it to detect whether the battery is
producing electricity. The battery, as you can see, consists of two different metal strips placed in a salt
solution. This is like one of the earliest batteries ever used.

What to do at Station C

Put on safety glasses.

2 Wipe the metal strips with the paper towel provided, then rub them with emery paper to clean their
surface.

3 Measure out 60 mL of fresh salt solution into the measuring cylinder. Pour it into the 100 mL
beaker then insert the metal strips as shown in Figure 3.

4 Use the leads to connect the metal strips to the multimeter, as shown in Figure 3. Turn the
multimeter on to the 20 V setting. (This will show voltages up to 20 volts). If there is a reading it
shows the battery is working. Record your finding in the table below.

5 Are there any changes in the solution as the battery runs? Record your observations in the results
table on page 13.

6 Turn off the multimeter. Take the metal strips out of the salt solution and leave them on the paper
towel.

When you have finished this activity, tip the salt solution down the sink and rinse out the beaker.
Leave it to drain on the paper towel. Remove the safety glasses and leave them for the next

group.
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Results for Station C, and what you think happened

Was a current produced? What did What energy transformation(s) do you think happened?
you see? Represent them in some way.

Discussion questions for Station C

1 Identify one example of an energy transfer that you observed with this equipment.

2 What questions do you have about this equipment?

13



Station D: A commercial battery

Information about Station D

Figure 4

What to do at Station D

1 Connect the terminals of the supplied battery to the MOTOR sockets of the testing station. What
happens?

2 Does the fan work if you reverse the positions of the two leads? Try this and see. What difference
does swapping the leads make?

3 Connect the black (negative) terminal of the battery to the COM socket.
Connect the red (positive) terminal of the holder to the BUZZER socket. Can you hear the buzzer?

5 Does the buzzer work if you reverse the positions of the leads? Try this and see. Record your
findings in the results table on the next page (page 15).

When you have finished this activity, leave the equipment as you found it.
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Results for Station D, and what you think happened

What did you observe? What energy transformations do you think
happened? Represent them in some way.

Leads connected to fan

Leads connected to fan; leads reversed

Leads connected to buzzer

Leads connected to buzzer; leads reversed

Discussion questions for Station D

1 Identify an example of energy transfer in this activity.

2 Was chemical energy transformed into electrical energy in each case you tested? Explain your
reasons.
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Station E: A model wind turbine

Information about Station E

A wind turbine is a device that uses air movement (wind) to generate electricity. The wind causes the
blades of the turbine to rotate, which in turn causes a copper wire coil to rotate near a magnet. This
produces an electric current in the wire coil. (You will learn more about wind turbines later in this
program.)
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Figure 5: A STELR model wind turbine connected to the buzzer on a STELR testing station.

What to do at Station E

Ensure the equipment is set up as shown in Figure 5. The large fan should be switched OFF. The
black lead should be connected to the COM socket of the testing station and the red lead to the
BUZZER socket. The distance between the large fan and the wind turbine should be 50 cm.

1 Set the fan to Medium and turn it on. Does the buzzer sound? (If not, reverse the leads and try
again.)

2 What do you expect to happen to the noise of the buzzer if you turn the fan up to High? Try it and
see.

Move the leads to the LAMP sockets and turn the fan back to Medium. Does the globe light?
What do you expect to happen to the globe if you turn the fan up to High? Try it and see.

Record all your findings in the results table on the next page (page 17).

When you have finished this activity, turn off the fan and leave the equipment as you found it.
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Results for Station E, and what you think happened

What did you observe? What energy transformations do you think
happened? Represent them in some way.

Leads connected to buzzer; fan set at Medium

Leads connected to buzzer; fan set at High

Leads connected to lamp; fan set at Medium

Leads connected to lamp; fan set at High

Discussion questions for Station E

1 Identify two examples of an energy transfer that occurred when you used this equipment.

2 What questions do you have about the wind turbine?
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Station F: A solar panel

Information about Station F

A solar panel consists of a set of solar cells. Each solar cell converts light energy to electrical energy.

Figure 6

Figure 6 shows STELR model solar panel connected to the MOTOR sockets of the STELR testing
station. The solar panel consists of four solar cells connected together in series.

Lamps are shining on the solar panel to provide the light energy it needs to work. The lamps are
connected to a 12 V power pack, which cannot be seen in this image.

If it is a bright sunny day, you could use direct sunlight instead of the lamps and power pack. In that case
the solar panel will be close to a window that is facing the Sun.

What to do at Station F

If you are using lamps as your light source, as shown in Figure 6, make sure the power pack and
hence the lamps are switched off. Then turn on the power pack when you are ready to start.

Check that the solar panel and STELR testing station are set up as shown in Figure 6. The red
and black output leads should be connected to the MOTOR sockets on the testing station.

1 When light is shining on the solar panel, what does the fan do? (If the fan does not work at first,
flick it gently.)

Move the leads to the LAMP sockets. Does this globe light?

What do you think will happen to the brightness of the globe when you move the solar panel further
from the light? Try it and see. .

4 Record your findings in the results table on the next page (page 19).

When you have finished this activity, turn off the power pack and leave the equipment as you
found it.

18



