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INSTRUCTIONS

This workbook forms part of your assessment for this subject and MUST be completed and returned to your subject teacher.






	TYPE OF ENERGY
	WHAT IT IS
	EXAMPLES

	Heat energy
	Energy of any object with warmth
	· stove

· fire

	Sound energy
	Energy of any object that makes a sound or noise
	· stereo

· a person talking

	Kinetic energy
	Energy of moving objects
	· a car moving

· a ball being thrown

	Potential energy
	Stored energy
	Chemical Potential Energy

· food
· dynamite
Elastic Potential Energy

· a stretched rubber band

· a compressed spring

Gravitational Potential Energy

· water at the top of a waterfall

	Electrical energy
	Energy of electrical appliances
	· electric oven

· electric drill

	Nuclear energy
	Energy released in nuclear reactions
	· nuclear missile

· nuclear power station

· the sun

	Solar energy
	Energy from the sun
	· the sun



Energy transformations occur when one type of energy changes to a different type of energy in the same object.

Examples include:

· Electric light – Electrical energy 

Light energy

· Food – Chemical potential energy 

Heat and kinetic energy
ACTIVITY – ENERGY TRANSFORMATIONS

Look at the pictures. In the table below, match the energy transformation with the object pictured.
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	ENERGY TRANSFORMATION
	OBJECT

	Chemical potential energy

          Heat and light energy
	Wood burning

	Electrical energy

          Sound energy
	

	Chemical potential energy

          Heat, light, sound and kinetic  energy
	

	Gravitational potential energy

          Kinetic and sound energy
	

	Chemical potential energy

          Heat and kinetic energy
	



Energy transfers occur when the same type of energy moves from one object to a different object.

Examples include:

· Cooking – Heat energy of stove 

Heat energy of saucepan

· Hitting a ball – Kinetic energy of bat 
Kinetic energy of ball

ACTIVITY – ENERGY TRANSFERS
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The pictures above show energy transfers. Fill in the blanks in the table:

	OBJECT
	ENERGY TRANSFER

	Clown juggling balls
	Kinetic energy of _____________________

          Kinetic energy of ________________

	Man cooking sausages on a barbecue
	Heat energy of ______________________

          Heat energy of _________________




3 WAYS TO GENERATE ELECTRICITY

· the simple electric cell

· using a magnet and a coil of wire

· the solar cell

GENERATING ELECTRICITY – 1. THE SIMPLE ELECTRIC CELL

Diagrams from Encarta Encyclopaedia here

A simple cell consists of 2 different conductors (electrodes) partly covered by an acidic or salt solution (electrolyte solution).

Different combinations of electrodes produce different voltages. For example, electrodes of zinc and copper produce 1.1 volts, whereas electrodes of aluminium and carbon produce 2.4 volts.

Rechargeable Cells (e.g. lead-acid cells) are cells that can be recharged when they go ‘flat’ by reversing the chemical reaction.

A battery is a series of connected simple cells.

ACTIVITY - A SIMPLE CELL

Look at the diagram on the previous page. In a beaker, pour an electrolyte solution such as a salt solution or an acid. Place two electrodes of two different metals (or a metal and a graphite rod) into the beaker. Be careful that they do not touch!

Wire these to a light bulb to see if any current is produced. 

ACTIVITY - MAKE ELECTRICITY WITH YOUR MOUTH
Find a person who has the older darker mercury-containing tooth fillings. Ask them to put a piece of aluminium foil over the filling and bite down on it. They should feel a slight zap! 

What happens is that when two different metals (electrodes) are placed in a salty solution such as saliva (electrolyte), they form a simple electric cell and will generate a small amount of electricity.

GENERATING ELECTRICITY – 2. USING A MAGNET AND A COIL OF WIRE

When a bar magnet is moved backwards and forwards inside a coil of wire, electricity begins to flow in the coil of wire.

ACTIVITY – USING A MAGNET TO MAKE ELECTRICITY

Materials you need are:


bar magnet


coil of wire


2 connecting wires


ammeter

Connect the coil of wire into a circuit with the ammeter. Then move the magnet backwards and forwards inside the coil of wire.

What do you notice when you speed up, slow down or stop moving the magnet?

GENERATING ELECTRICITY – 3. THE SOLAR CELL

Solar cells are made of a panel of silicon or a similar chemical attached to wires and a battery. When sunlight shines on the silicon panel, a small number of electrons are released creating electricity. This electricity flows along the wire to be stored in the battery.

The main advantage of using solar cells is that they do not pollute the environment.

Some disadvantages are:

· it takes about one square metre of solar cell panel to light up a 100 Watt light bulb

· it doesn’t work on cloudy days

· it is expensive
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CURRENT ELECTRICITY

Current Electricity or electric current is the movement of negatively-charged electrons through wires or objects with metals, graphite or water. 

Conductors are substances that allow electrons to travel easily through them (e.g. metals, carbon and water).

Insulators or non-conductors are substances that do not allow electrons to travel easily through them (e.g. plastic and wood).

SERIES CIRCUITS

Series Circuit - A series circuit is a circuit where the components are connected one after the other into a ‘circle’.

Disadvantages of Series Circuits
As more light bulbs are connected in series, the brightness of all bulbs decreases. Also when one light bulb ‘blows’, the whole circuit stops working.
PARALLEL CIRCUITS

Parallel Circuits are combined circuits where components such as light bulbs glow equally brightly. This form of wiring is used in household circuits.

ACTIVITY - SERIES AND PARALLEL CIRCUITS

Materials you need are:


2 light bulbs


1 power pack


wires

Connect each of the circuits below in turn. What happens to the brightness of the light bulbs? 
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HOUSEHOLD CIRCUITS

Fuse – The fuse is a thin wire with a low melting point near the power source to a house. It heats up readily and melts to disconnect the circuit to the house when excessive current flows. The fuse may ‘blow’ in the event of a power surge to the house, or due to a faulty electrical appliance in the house. A circuit-breaker serves a similar purpose.

Earth Wire – All households must have a connection between the household wiring and the earth. This is to carry away any extra surge of electricity that may occur during lightning storms or as a result of a faulty appliance.

Short Circuit – A short circuit occurs when a conducting object such as a screwdriver lies between two circuits. The electrons take the ‘shorter’ circuit through the screwdriver.

DC (Direct Current) – Direct current is a current in which electrons continually flow in the one direction. It is produced by batteries.

AC (Alternating Current) – Alternating current is a current of electrons in which the direction of movement of electrons is continually changing. It is the type of current in household and industrial circuits.
Electric Plug – Most electric plugs have 3 connections – Active or ‘Live’ (brown), Neutral (blue) and Earth (green/yellow). However, appliances with plastic exteriors do not always have the third earth connection.
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QUESTIONS
1. What are 3 ways to generate electricity? 






































2. What is the type of wiring in our household circuits - series or parallel? Why? 































3. What is the function of each of the following:

· fuse 










· earth wire 









4. Why do some appliances have plugs with only two connections instead of three? 




















5. What are 3 ways to reduce your electricity bill? 
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PARTS OF THE CAR

Diagrams from Encarta Encyclopaedia here

QUESTIONS - PARTS OF A CAR

Refer to the diagram above to answer this question. Name one part of the car that is part of the:

(a) exhaust system 








(b) steering system 








(c) electrical system 








(d) fuel system 









(e) brake system 








THE 4-STROKE INTERNAL COMBUSTION ENGINE

Diagrams from Encarta Encyclopaedia here

ACTIVITY – HOW A CAR ENGINE WORKS

Read the captions on the diagram above. Also refer to ‘Encarta 95’ computer encyclopaedia under ‘Automobile’ for a video about how the car engine works.

In the space below, write in your own words how the car engine works. 

TYPES OF CAR FUEL

	TYPE OF FUEL
	CAR TYPE
	COMMENTS

	Unleaded petrol
	Newer cars
	· Most expensive petrol

· Less polluting

· Less poisonous lead released into the air

	Leaded or Super petrol
	Older cars
	· Cheaper petrol than unleaded

· Environmentally unfriendly

· Releases dangerous amounts of lead into air

	Diesel petrol
	Trucks, some 4WDs, tractors
	· Cheapest petrol

·  Different type of spark plug required

	LPG (Liquid Petroleum Gas)
	Taxis
	· Cheap

· Least polluting

· Contains no poisonous lead


CAR MAINTENANCE

It is important to check certain parts of the car on a regular basis. 

Cars do not run on petrol alone!

Things to check are:

· Petrol 

· Water (clear with no bubbles)

· Oil (not black)

· Correct tyre air pressure 

· Sufficient tyre tread

· Brake fluid
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SAFE DRIVING

Stopping Distance – When a driver sees a hazard ahead, he/she takes a short time to recognise what the hazard is, and then hits the brakes. The distance travelled in this time is called the reaction distance. Then the car comes to a stop a short distance after applying the brakes. This is called the braking distance.
Stopping    =   Reaction   +  Braking

distance         distance      distance
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Factors Affecting Stopping Distance 

· Blood Alcohol Content (BAC) – Alcohol greatly affects a driver’s ability. 

· Age and Experience – Older drivers tend to have slower reflexes. However, younger drivers lack skills of anticipation and avoidance.

· Tyre Tread, Brake Condition and Road Conditions also affect a car’s stopping ability.

· Medications such as those for colds, hayfever, asthma and sea sickness can affect a driver's performance also.

ACTIVITY - SIGHT AND SOUND REFLEXES 

Materials you need are:


a ruler


a blindfold


a friend
First using just sight…Hold a ruler by the top at arm's length. Get a friend to place his/her fingers at the bottom of the ruler ready to catch it when you drop it. Don't warn him/her when you drop it. Measure the distance the ruler has dropped before your friend catches it.

Second using just sound...Blindfold your friend. Repeat the experiment but this time say 'Go' as you drop it. Was your friend faster or slower than with just sight?
QUESTIONS

1. Alcohol affects a driver's reflexes. What other medications or drugs can affect the driver? 


















2. What other factors can affect the time it takes for a car to stop? 























3. What are 2 important things to check regularly in a car? 














4. What type of petrol is used by newer cars and is more friendly to the environment? 










EFFICIENT DESIGN OF HOMES

To reduce our electricity bills for cooling in the summer (fans and air conditioners) and heating in the winter (electric, gas and wood heating), homes should be designed to take advantage of our climate.

We live in the southern hemisphere. In summer, the sun is always slightly to the north. In winter, the sun is lower in the sky also in a northerly direction. Home design for efficient cooling in summer and heating in winter should include:

· Thick insulated walls and roofs (e.g. double brick or cavity brick walls and tiled roof)

· Large air-circulating spaces inside roofs with vents to release hot air in summer

· Wide verandahs and shady trees to shade windows 

· Deciduous vines that lose their leaves only in winter on the northern side so that the sunlight can enter the house to warm it

· Kitchen on the eastern side and bedrooms on the northern side

· Solar hot water system on the northern side

Diagrams from Encarta Encyclopaedia here

The parts of a solar hot water system are:

· A solar collector consisting of dark copper tubing covered with a clear glass sheet

· Copper pipes that take the hot water into the house to the taps and replace it with cold water

Diagrams from Encarta Encyclopaedia here


WHAT IS THE GREENHOUSE EFFECT OR GLOBAL WARMING?

The air around the earth traps sunlight to keep the earth warm. However, over the years, the earth has been warming up at about 0.2oC every 10 years. This temperature increase may cause several problems – a change in our weather, a change in the types of crops that grow around the world and melting of the polar ice-caps. 

The main greenhouse gases which are thought to cause this global warming are water vapour, carbon dioxide (made by cars, power stations and factories) and methane from rotting plant matter.

INTERNET ACTIVITY – GREENHOUSE EFFECT


Look up the website shown above.

Click on ‘Global Warming. Cool it!’

1. Complete: 

Global warming is caused by an increase in greenhouse gases in the Earth’s a





. The main greenhouse gases are w


 v


, carbon d


, methane and nitrous oxide, as well as some manufactured gases such as chlorofluorocarbons (CFCs) and some of their replacements. 

2. What fraction of Australia’s total greenhouse gas emissions is made by households? 









3. How many tonnes of greenhouse gases does 1 Australian household make each year? 








4. What are 3 effects that scientists have predicted because of greenhouse gases? 






























5. How many tonnes of greenhouse gases can the average family save each year? 









6. What are 5 ways in which we generate greenhouse gases? 

























































Click on ‘to the start of the “How You Can Help” section’

7. What types of lights should you install in your home? 















8. Should you leave lights on when not in use? 




9. Should wall paint be a light or a dark colour? 




Click on ‘Refrigerators and Freezers’

10. What are 2 important things to think about when choosing and using a ‘fridge? 
































Click on ‘Home Heating and Cooling’

11. What are 2 important things to do to reduce the amount of electricity used for heating in winter and for cooling in summer? 




































Click on ‘Building and Renovating’

12. What are 5 things to consider when building a new house? 

























































Click on ‘Food and Garden Waste’

13. How does the greenhouse gas called methane form? 














14. Should food and garden waste decay with fresh air or no fresh air? 











15. What are 2 things you should do to break down kitchen and garden waste? 
































Click on ‘Transport’

16. What else can you do instead of using a car? 


























17. If you must travel by car, how many people should be in the car? 












18. What buying a car, what is 1 important environmentally friendly thing to consider? 
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Complete the table below by writing 10 things that you can do and 10 things you should not do to be more environmentally friendly. 

	DO
	DON’T

	1
	1

	2
	2

	3
	3

	4
	4

	5
	5

	6
	6

	7
	7

	8
	8

	9
	9

	10
	10
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