Year 8 Science

Electricity and magnetism

	Topic
	Syllabus statements
	Study tasks / activities
	Practical work
	Resources / Book References

	Static electricity
	About making electricity flow

About circuit symbols
	Emphasis the difference between static and current electricity.


	Show a range of static electricity demos and get the students to try some out:

· Van der Graaf generator – hair standing on end / lighting the Bunsen with a finger / the fluorescent tube, etc..

· Rubbing acetate rods with cloth and picking up tissue paper

· The gold leaf electroscope

· Bendy water

· The sticky balloon
Get students to make and draw some simple circuits. Introduce circuit symbols as a way of making it easier to represent circuits.


	

	Current
	how to measure current
	Current can be explained as the speed of the electrons in the wire.

 
	Students can measure current at different points in a simple series circuit to show that the current is the same at all points.


	

	Voltage
	how to measure voltage

that energy is transferred from batteries and other sources to other components in electrical circuits
	
	Students can measure voltage across some components in a simple series circuit to show that the energy provided by the cell is dissipated in the circuit.


	

	Heating effect of a current
	about the heating effect of a current

About resistance and how to measure it
	Discuss the uses of this heating effect, and explain it in terms of electrons colliding with metal ions.


	Show the students a pencil lead with a current being passed through it. When you have discussed the heating effect of a current and related it to resistance, get the students to make model ‘kettles’ using coils of nichrome wire immersed in beakers of water.

Show the students how to measure resistance using an indirect method and get them to explore the relationship between length of wire (or thickness of wire) and resistance.


	

	Series and parallel circuits
	how to design and construct series and parallel circuits
	When they have come up with the two rules for series and parallel circuits, give them some problems to practice their understanding.


	Students can make a number of series and parallel circuits, and look for a pattern in the current at various points and the voltages across various points.


	

	Household electricity
	About electrical safety & household electricity
	Discuss the purpose of the fuse and the earth wire. Also discuss double insulation.

It may be useful to point out some obvious earth bonding if it is visible in the building.


	Show students how to wire and plug and then let them try it for themselves.

Demo fuse wire melting
	

	Magnets
	to recognise properties of magnets, such as that: 

magnets attract magnetic materials – iron, steel, nickel and cobalt, but not other metals – and magnetic iron oxide / like poles of a magnet repel and unlike poles attract / repulsion is the test of a magnet / magnetic forces act through non-magnetic materials but not through magnetic materials / magnetic materials can be made into magnets by stroking them with the pole of a magnet / a freely moving magnet comes to rest pointing in a north–south direction / all magnets have a magnetic north-seeking pole and south-seeking pole / the area of force around a magnet is called a magnetic field / the magnetic field around magnets can be shown using iron filings / magnetic field line patterns show the relative strength of magnetic fields / the direction of the magnetic field can be plotted using compasses / the magnetic field lines can show the direction of the magnetic field 


	Draw out some properties of magnets:

1. Attract many, but not all metals. (Iron, nickel = magnetic) 

2. Exert a force at a distance.  (Magnets don't have to touch an object to move it.  Use the overhead projector to show a magnet pushing another one along, etc.)

3. Attract or repel another object.  Magnets have direction!!  Show this by placing two magnets on the overhead;  if they attract initially, flip one over--now they should repel.  (N vs. S)  

4. A COMPASS is an instrument used to detect magnetic fields; the needle is magnetic and therefore is sensitive to other magnets.

5. Can make another object magnetic.  (Magnetic Induction)

6. PERMANENT vs. TEMPORARY magnet. The magnetism of one can easily be destroyed.

7. Attraction is not a proof of magnetism

Homework: 
SS2 p.108 q.1-5


	Students can do some of the following activities, writing a brief description of what was observed for each one:

1. Give students plate/bag with iron powder inside.  Touch magnet to outside of bag.  What happens?  Does the way that magnet contacts bag/plate effect the iron fillings? 

2. Drag a magnet covered in cellophane across a mixture of sand and iron filings.

3. Place magnets in water and try to attract pins to test if water interferes with the magnetic field.

4. Move the magnet across a needle will magnetize the needle: insert the needle into a cork and place it into a large container of water to observe how this handmade compass works (Follow-up questions could be the following: Is there a limit to how much you could pick up?)

5. Test the repulsion/attraction of magnets.  How does the magnet's orientation effect this phenomenon?  How can we label the ends of our magnet?

6. Sprinkle iron filings on a piece of paper over a magnet: observe the field lines.

Demonstrate field lines on the OHP and get students to draw a diagram. Then get students to move a small compass around a magnet and then discuss what field lines actually are.

	Virtual magnet: http://micro.magnet.fsu.edu/electromag/java/magneticlines/ and http://micro.magnet.fsu.edu/electromag/java/magneticlines2/
How compasses work: http://www.howstuffworks.com/compass.htm
Brainpop clip on magnetism: http://www.brainpop.com/science/forces/magnetism/index.weml


	Electromagnets
	how to make and change the strength of an electromagnet

how electromagnets are used in domestic and industrial devices, eg electric bells, lifting magnets, relays
that wires carrying an electric current produce a magnetic field 

that the current in a coil produces a magnetic field pattern similar to that of a bar magnet 

that the strength of an electromagnet is increased by the presence of an iron core
	It is useful to start off with a review of the meaning of important terms such as circuit, current, voltage and resistance. Make a table of quantities, meaning and units.

Discuss the possible applications of electromagnets, such as scrap yard cranes and burglar alarms.

Homework: 
SS2 p.109 q.1-5 (electromagnets)

SS2 p.110 q.1-4 (applications of electromagnets)

SS2 p.111 q.1-5 (factors affecting the strength of electromagnets)


	Demonstrate an electromagnet in which the coil can clearly be seen. Then students are to make their own electromagnet using an iron nail and some insulated wire. The aim is to investigate the factors affecting the strength of an electromagnet and to try to make as strong a magnet as possible – the strength can be tested by the length of the longest chain of paperclips which can be supported. Factors to change are the number of coils and the current. Students should also try to make an electromagnet with a steel core and notice the difference. Introduce the idea of hard and soft magnetic materials. Finally, what happens when there is no core at all?

An extension activity is to plot the maximum number of paperclips lifted vs. current (or number of coils).


	Circuit diagram of a scrap yard crane – SS2 p.110

	
	that a current will flow if there is relative motion between a field and a conductor.

the factors affecting the size of the induced current.
	Get students to come up with some practical applications of the generator effect. Show them a graph of the current output from a bicycle dynamo vs time for a bicycle journey and ask students to mark on the graph when the cyclist is speeding up, stationary, etc. Questions requiring interpretation of such a graph are on SS2 p.113 q.1-8 

Homework: 
SS2 p.112 q.1-5


	Demonstrate the principle of inducing a current in a wire moving through a field by connecting a loop of wire to a spot galvanometer and moving it through a strong field. Emphasise that the current size and direction depends on the speed and direction of the wire’s motion. Repeat the demo, but this time move the magnet and keep the wire still, to show that relative motion is important.

Demonstrate a model generator, emphasising the energy transfer taking place, and discuss how a water or steam turbine can be used to turn the spindle.


	Current output from a bicycle dynamo vs time for a bicycle journey – SS2 p.113

Jave applet of induction: http://lectureonline.cl.msu.edu/~mmp/applist/induct/faraday.htm
Java applet of a generator: http://home.a-city.de/walter.fendt/physengl/generatorengl.htm


	Induction
	that electricity can be made to flow by causing movement in an electrical generator

that fossil fuels, nuclear fuels and renewable energy sources can be used to drive electrical generators

that current causes heating and hence power loss in the transmission of electricity.
	Recap the operation of the bicycle dynamo and introduce the idea that a power station generator works on the same principle. Discuss the differences between the dynamo and the generator (bigger, cooling system, spinning electromagnet as the core, steady rate of spin) and make a table of these differences. Introduce the terms frequency and Hertz.

Discuss the way in which electricity is transported (low current to avoid heat loss) and demonstrate a step up/down transformer. Mention that the current supplied must be a.c., and perhaps give a simple explanation of this. Emphasise that the core must be magnetically soft.

Some students might be able to attempt calculations based on the formula Ns/Np=Vs/Vp.

Homework: 
SS2 p.114 q.1-4 (generators)

SS2 p.115 q.1-6 (transmission)


	Students can make their own transformer and investigate the relationship between the step up ratio and the number of turns on the primary and secondary coils. (Both coils can be wound around the same soft iron core).
	Differences between the dynamo and the generator – SS2 p.114

How electricity is transported: http://www.fplsafetyworld.com/travels/where.html
Interactive transformer: http://micro.magnet.fsu.edu/electromag/java/transformer/
How power distribution grids work: http://www.howstuffworks.com/power.htm

	Motor effect
	that motion is caused when a current carrying wire is placed near to a field.


	Discuss the applications of motors. 
Homework: 
SS2 p.116 q.1-6


	Demonstrate the motor effect by connecting a strip of aluminium foil across a power supply and placing it near to a strong magnet. When the supply in turned on, the aluminium ‘jumps.’ Recap the inductive effect and compare it with the motor effect. Emphasise that the same three factors are involved: current, motion and field.

Discuss how a ‘turning’ motion is more useful than a linear one, and demonstrate a motor. Then get students to make a motor out of a cork on a spindle in a cradle of some sort, and some insulated wire.


	How motors work: http://www.howstuffworks.com/motor.htm
Instructions on how to make a motor (rather advanced) http://fly.hiwaay.net/%7Epalmer/motor.html
Java applet on motors: http://home.a-city.de/walter.fendt/physengl/electricmotor.htm

	Resistance
	that a conductor will get hot when a current passes through it

that the heating effect of a current is caused by resistance


	Discuss the uses of this phenomenon, and go on to explain it in terms of electrons meeting resistance and turning their kinetic energy into thermal energy which is passd onto the surroundings.

Homework: 
SS2 p.117 q.1-6


	Start the lesson by asking what a light bulb feels like when it has been on for a while, and then demonstrate a piece of pencil lead and/or nichrome wire with a current passing through it (The pencil lead is more spectacular).

Get students to make an immersion heater: they measure the temperature rise of 200ml of water in five minutes.


	

	Paying for electricity

Wiring a plug
	that electric current is conducted from ‘the mains’ to components in electrical circuits

that energy is transmitted via electricity to an appliance, where it is converted to another form of energy

that some appliances transfer more energy than others (in a given time)

to identify the power rating of common household electrical devices


	Get students to come up with a list of things that might make it more expensive to run an electrical appliance – narrow the discussion down to the running time and the power of the appliance. Make sure students understand power and its unit. Write up the equation for electrical power, and for kWh and cost. Emphasise that kWh is a unit of energy. Students then practice some calculations (board).

Show students how to calculate the correct fuse value and give them practice in doing some calculations.

Homework: 
SS2 p.118 q.1-7 (Paying for electricity)

SS2 p.119 q.1-6 (Fuses)


	Show students a diagram of a wired plug and explain the colour code. Get them to wire a plug for themselves. Discuss the function of the earth and the fuse.


	Electricity safety: http://www.fplsafetyworld.com/index.html

	
	To revise the topic
	Revision activities which can be carried out include:

Making a list of vocab in English and Chinese

Making a concept map

Answering revision questions
	
	


