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1. The circuit is complete : a current flows. 2. The circuit is broken : no current flows
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See page 255.
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1.
In diagram 1, a current is flowing because there is a
complete circuit.
Colour the path of the current in red.

2.
In diagram 2, no current is flowing. Why is this?

3.
Cut and stick the diagram in your exercise book.

4.
Copy and complete :
In diagram 1, the current can flow from the __________,
because there is a complete __________.
This causes the __________ to become magnetic, and it
attracts the soft-iron __________.
This makes the __________ hit the gong.


However, it also causes a __________ in the circuit at
the position marked X (see diagram 2). This stops
the __________ from flowing and so switches ______
the electromagnet.

5.
In your own words, describe clearly :


a)
what happens next, and why;


b)
why the bell goes on ringing until the ‘bell-push’
switch is opened.

6.
Why would it not work well if both the core of the
electromagnet and the armature were made of steel?


Investigate the factors affecting the 
strength of an electromagnet.



    You might choose to use some of these :






· 
ammeter


· 
voltmeter


· 
low-voltage power supply


· 
switch, variable resistor


· 
connecting leads, crocodile clips






· 
wires of copper, nichrome and constantan



(all of the same diameter, eg. 0.31 mm)






· 
constantan wires of different diameters



(eg. 0.31 mm, 0.40 mm, 0.45 mm,



0.56 mm, 0.71 mm)






· 
thermometer


· 
beaker


· 
Bunsen, tripod, gauze


· 
low-voltage bulbs




1.
Read page 291.

2.
Label this diagram, using these labels :


(
magnet
(
cone
(
coil can move in and out
(
alternating current from amplifier
(
sound wave

3.
Complete the sentences :
A loudspeaker has a coil of wire wrapped round a tube.  The tube (with
the _______ of wire) fits loosely over the __________ -pole of a
magnet.  The coil can __________ in and out.
The current through the __________ comes from the amplifier of a radio,
TV or tape-player.  The current makes the coil become an electromagnet.


The current is an __________________________ current.  This means it is
constantly changing direction.
As the alternating ____________ changes direction, the coil moves _____
and out.  This makes the cone vibrate, so it sends out a __________ wave.
If the current changes at a __________________ of 1000 hertz, you will
hear a sound of frequency __________ hertz.
The _______________ energy input appears as __________ energy
output.



1.
Read page 287. 

2.
You will find it helpful to colour (in red) the wires
carrying a current in the diagram (as on page 287).
Colour (in pale blue) the magnetic field lines.

3.
What is a solenoid?

4.
Look at the shape of the magnetic field round the
solenoid.
What else has a magnetic field with the
same shape?

5.
What would happen to the magnetic field, if you:


a)
used a larger current?


b)
used more turns of wire on the coil?


c)
added an iron core?

6.
What happens to the electromagnet when you
switch off the current?






You may choose to use some of these :



· 
ammeter



· 
voltmeter



· 
low-voltage supply



· 
variable resistor



· 
switch



· 
connecting leads



· 
about 60 cm of constantan wire,




diameter 0.31 mm (30-gauge)



· 
metre rule


length

of wire

cm
p.d.

volts
current

amps
resistance

ohms
















A relay is a switch operated by an electromagnet.
A small current is used to switch on a much bigger current.
Here are 2 different designs :



Diagram 2

4.
Read page 321.

5.
In your own words explain, as clearly and logically
as you can, step by step, how the second relay works.

6.
Sketch a diagram to show how a switch under the
mat near a supermarket door can operate a motor to
open the door when you step on the mat.
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1.
Using the graph, write down the current in wire A when the voltage across it is 3V. 

2.
Write down the current in wire B when 3V is put across it.

3.
Which wire has the higher resistance ?

4.
Complete this table for wire A:

Voltage

(volts)
Current

(amps)

[image: image2.wmf]  

  

Voltage

Current


(ohms)

2



3



4



5



6



5.
What do you notice about your answers for 
[image: image3.wmf]current

voltage

 ?


This value is the resistance of wire A, measured in ohms.

Wire B behaved slightly differently:

6.
Draw up a similar table for wire B.

7.
Describe what the table tells you.

8.
Wire B got hot during the experiment. Why does this fact help to explain the results?
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Think about :


List all the factors that you think could�affect the strength of an electromagnet.


Choose one, or two, factors that you�will investigate.


Write down your predictions for�these factors.


Now plan your investigation in detail :


How will you measure the strength of your electromagnet?  Try to think of an accurate way of doing this.


How will you make it a fair test?


Draw the circuit you will use.


Which measurements will you take?


Draw up a table for your results.�It should have 2 columns. One column is�the thing you are going to vary.�The other column is your measurement of�the strength of the electromagnet.


Ask your teacher to check your plan before�you begin the investigation.


Write a clear report of your investigation and�explain the conclusions you draw from your�results.  Was your prediction correct?


Draw a graph to display your results.�Is the graph what you expected?


Can you explain what you found?


Evaluate your investigation.�How could you get better evidence?�Comment on the reliability and validity of your data.





You might choose to use some of these :


low-voltage power supply (d.c.)


insulated wire


iron core (rod or nail)


cardboard tube


ammeter, variable resistor 


switch, crocodile clips 


wire strippers 


steel core


pins, paper-clips 


force-meter (0–1 N)


plotting compass, protractor 


weight-hanger, weights


top-pan balance (accurate to 0.1 g or 0.01 g)


bar magnet
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Investigate the factors that affect the�resistance of a wire.





Think about :


List all the factors that you can think of that�could affect the resistance of a wire.





Write down your prediction for the effect of �each factor.  Use your scientific knowledge to�explain each prediction. 





Plan the separate investigations you will make. �For each one :


	-	How will you make it a fair test?


	-	What measurements will you make?


	-	How many readings will you take?


	-	How will you record your results?





Ask your teacher to check your plan before�you begin the investigation.





For each set of results, plot a graph of your �results and draw a line of best fit.





Write a clear report of your investigation and�explain the conclusions you draw from your�results.


	Were your predictions correct?


	Which factor is the most important?





Evaluate your investigation. How could it be�made better?





Evaluate your evidence. �Discuss whether your data are reliable and valid. �Is it sufficient to support your conclusion?








potential difference (in V)





current (in A) 





Resistance  =�	(in ()
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Making a 10.0	 ( resistor
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‘Wire-wound’ resistors are often built from a length�of thin wire made of a metal called constantan.





You are given a short length of constantan wire,�of diameter 0.31 mm.





Your task is to decide what length of this wire�would be needed to make a resistor of value 10.0 ( 





Think about :


What circuit will you use to measure the�resistance?


What formula will you use to calculate the�resistance?





How many readings will you take?


What range of readings will you take?


Will you need to repeat your readings to make�them more reliable?


You can put your results in a table like this :





Ask your teacher to check your plan before�you begin the investigation.











Plot a graph of your results and draw the line�of best fit.





From your graph, work out what length of wire�would be needed for a resistance of 10.0 (.
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Moving-coil ammeters, voltmeters





A moving-coil meter is built like a motor, but�without a commutator.�(See Experiment 35.7 on page 291.)


When a current passes through the coil, the�magnetic field turns the coil (because of the motor effect, page 290).�The bigger the current, the bigger the turning�force.





The moving-coil meter has :


a)	Two coil springs to return the pointer to zero�when the current stops.�These springs also conduct the current in and�out of the coil.


b)	The magnet has curved pole faces and there�is a soft-iron core fixed at the centre of the�moving coil.�This means that the coil is always in line with�a strong uniform magnetic field. This ensures�that the meter has the advantage of a linear,�evenly-divided scale.





Disadvantages of this meter: a moving-coil meter�must be connected the correct way round in a�circuit (so the pointer moves the right way).�It cannot be used with alternating current (unless�a rectifier is used – see page 317).


This moving-coil meter or galvanometer can�be made so sensitive that it can measure a�micro-amp or even less.





Ammeter


A big current would damage the galvanometer.�To prevent this, a ‘shunt’ resistor with a very�low resistance is placed in parallel across the�galvanometer.  This takes most of the current,�rather like a motorway by-pass will take most of�the traffic round a village instead of through it.











Voltmeter


A voltmeter also uses a galvanometer, but this�time a high resistance is placed in series with�the meter, so that only a small current can flow�through it.  The larger the voltage, the larger the�current and the more the pointer moves.
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Remember : each relay operates when a current�makes an electromagnet, which attracts a piece of iron.





1.	Cut and stick the diagrams in your exercise book.








Diagram 1


2.	Read page 289.





3.	In your own words explain, as clearly and logically�as you can, step by step, how the first relay works.
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