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Electricity is important in our lives 
 

People use electrical appliances, from computers to washing machines every day.  Electricity is safe 

if used correctly. 

 

A modern domestic wiring system that includes fuses and circuit breakers is designed to protect 

people and property if an electrical fault occurs. 

 

In the U.K, more than 28 000 fires a year are caused by electrical faults, leading to over 25 00 

deaths or serious injury. 

 

Circuits in series involving ammeters and voltmeters 

 
These bulbs are connected in series and the ammeter is placed in three different positions A1, A2 

and A3 (1 amp flows when 1 Coulomb of charge passes per second). 

 

Let A1 = 2 amps, so A2 = ______ and A3 = ______. 

 

This shows that when components are connected in series, the same current flows through each 

component. 

 
Vtotal = V1 + V2 

 

1 Volt = 1 joule of energy per Coulomb of charge  

 

A Coulomb = charge carried by a large number of electrons 
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If the voltmeter reads 3.4 volts (potential difference = 3.4 volts), this means that for every Coulomb 

of charge passing through the bulbs, then 3.4 joules of energy is changed to heat and light. 

 

Now the more bulbs there are connected in series, the dimmer they will appear and the fewer amps 

(fewer number of electrons will pass through the bulb each second) will be recorded.  This is 

because each bulb contains a small piece of resistance wire which tries to prevent electrons / 

electricity flowing through it.  As a result, the greater the resistance, the smaller the current that will 

be recorded.  We can measure the resistance of a wire from the following equation; 

 

Resistance ( called ohms) = potential difference (volts used up) 

                                                         current (ampere, A) 

 

This is called Ohm’s law. 

 
Now resistance of bulb 1 = R1  

 

R1 = 2volts / 2amps = 1 and if we say that the Resistance of bulb 2 = R2 

 

R2 = ________ 

 

Resistance of both bulbs in series (R)  then R = V total / amps = ________ 

 

Hence because 2 = 1 + 1, then R = R1 + R2 

 

This means that when components are connected in series, their total resistance is the sum of their 

separate resistances. 

Calculations involving ohms law 

 

Remember:       Resistance (ohms)       =    Potential difference (Volts) 

 

                                                                           Current (Amps) 

 

         Volts 

 

Ohms       Amps 
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Question:  The potential difference (volts) across the bulb is 4 volts and the current equals 2 amps.  

What is the resistance of the bulb? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: The potential difference across the bulb is 6 volts and the bulb has a resistance of 2.  

What is the current passing through the bulb? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: The bulb has a resistance of 6 and the current equals 3 amps.  What is the potential 

difference across the bulb? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: 2 bulbs are connected in series, each with a resistance = 2.  The total potential 

difference across both bulbs = 4volts.  What is the current passing around the circuit? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

 
The circuit diagram shows a rheostat.  This is a conductor whose resistance can be varied.  It is a 

variable resistor.  A slider moves along a coiled resistance wire.  This increases or decreases the 

resistance in the circuit allowing more or less current through the bulb 
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Current in a circuit 
 

The current in a circuit must not be allowed to get too high. 

 
Electrons are ‘pushed’ around a circuit by the battery.  They bump into atoms in the resistor.  

This makes the atoms vibrate more so the resistor gets hot. 

 

The increased atomic vibrations impede the electrons’ motion more so the resistance 

increases.  The filament in a lamp connected in a circuit becomes so hot it emits light. 

 

We can then plot a graph of voltage against current and a graph similar to that shown at the top of 

the page will be produced.  As more electricity is allowed to pass through the bulb, eventually the 

effect of electrons colliding into the atoms in the wire filament causes it to heat up.  These wire 

atoms vibrate more producing a greater resistance to the current. 

 

Question: Plot a line graph showing voltage (V) against current (A) for the bulb in the last circuit 

for the following results.  Then plot a graph showing voltage (V) against resistance (). 

 

(a) Show on both graphs where ohms law is being obeyed 

(b) Show when the temperature of the bulb filament is increasing and so in turn increasing the 

resistance of the bulb filament. 

 

Voltage (V) 

 

Current (amps) Resistance (ohms) 

-2.0 -0.17  

-1.8 -0.16  

-1.6 -0.15  

-1.4 -0.14  

-1.2 -0.12  

-1.0 -0.10  

-0.8 -0.08  

-0.6 -0.06  

-0.4 -0.04  

-0.2 -0.02  

-0.0  0.0  

 0.2  0.02  

 0.4  0.04  

 0.6  0.06  

 0.8  0.08  

 1.0  0.10  

 1.2  0.12  

 1.4  0.14  
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 1.6  0.15  

 1.8  0.16  

 2.0  0.17  

 

As indicated by the graph the bulb filament can get very hot at high voltages.  The circuit we have 

described is similar to that shown in many kitchens whereby the rheostat represents a dimmer 

switch connected to a kitchen light.  However, if that bulb filament, if it gets too hot, could burn 

itself out with sudden voltage surges from the mains.  As a result, a fuse wire (or trip switch) is 

incorporated into the circuit.  This is a short piece of special resistance wire that burns melts at high 

voltages (and temperatures), so protecting components in the circuit. 

 
Question:  Explain how a variable resistor acts as a dimmer switch varying the brightness of a 

lamp. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Mains electricity in the home 
 

The mains electrical supply to a house is from a power station.  There are two wires connecting a 

house to the power station called live and neutral. 

• The live wire brings the supply into the house 

• The neutral wire provides the return path to the power station and is earthed at the power 

station. 

 

There is no current in the neutral wire until an electrical appliance is connected. 

 

These two wires and an earth wire can be seen in a plug.  If the appliance is working properly, there 

should be no current in the earth wire.  
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The electrical plug 

 

 
Question:  The following text explains how an electric plug works.  Use the diagram to help you to 

fill in the gaps with the correct words: 

 

Most electrical appliances are connected to the mains using cable and a 3-pin plug. 

 

The cable is made of white plastic and surrounds three inner copper wires each in turn covered with 

a different coloured plastic insulation (a) live = ________ (b) neutral = blue and (c) earth = 

________ and green stripes. 

 

Inside a plug the white plastic cable insulation is cut back to reveal these insulated wires. At the end 

of each wire, the coloured plastic insulation is then cut back to reveal just enough copper so that it 
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can be connected to the appropriate terminal screw (label the earth, live and neutral terminals on the 

diagram).  For safety reasons, the coloured plastic insulation of each wire e.g. blue insulation of the 

________ wire, should extend right up to the neutral terminal leaving very little copper wire 

exposed. 

 

Copper is used because it is a very good __________ of electricity, the flexible plastic covering is a 

very good _________, so when we touch a wire carrying current, it should not electrocute us. The 

cable should be secured in the plug by the _______ grip.  If the cable is pulled whilst the plug is in 

the mains, the connection between the copper wires and their terminal attachments should not then 

come loose. 

 

The plastic or rubber case is another safety feature of the plug.  These materials are excellent 

_________.   

 

Electricity comes out of the mains at a high voltage of about 230 volts.  The safety features of the 

plug prevent serious injury from such high voltages.  When the plug is inserted into the mains it will 

firstly pass into the brass live pin (brass is a good _________).  It then passes through the ______, 

which is a special type of resistance wire.  Then it passes through the live terminal into the  ______ 

wire and into the television.  The live wire is connected to the _______ wire in the television.  The 

current then emerges out of the television through the neutral wire, into the plug, into the neutral 

terminal and then back into the mains through the brass neutral ____. 

 

A fraction of a second later, the current reverses its direction, coming back out of the mains into the 

neutral brass pin, into the neutral terminal and then the neutral wire and the live wire in the 

television and then back into the plug.  Another fraction of a second later and the current direction 

reverses again. This type of current, which comes out of the mains, is called Alternating Current 

(A.C) and contrast with conventional Direct Current (D.C), which passes in one direction through 

a simple circuit containing a battery (+ to -).  In the U.K it has a frequency of 50 cycles per second 

or 50 hertz (Hz), which means that it changes direction and back again ____ times each second. 

 

Earthing a conductor 
 

If a conductor is earthed it is connected to the earth or ground.  This means any charge in it 

flows safely to the ground and a person touching it does not get an electric shock. 

 

Double-insulated appliances 

 

Double-insulated appliances must have an insulating plastic case.  Double insulated 

appliances do not need an earth wire. 

 
Question: Which wire, live, neutral or earth normally does not carry a current? 

_____________________________________________________________________ 

 

Question: Why are most electric wires in the home covered in plastic? 

_____________________________________________________________________ 
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Mains electricity 
 

A cell or battery has two terminals, positive and negative.  The electrons always move in the same 

direction from negative to positive. 

 

Mains electricity is different in two ways: 

 

• It is alternating (the electrons vibrate to and fro) 

• It is at a much higher voltage 

 
 

Live, neutral and earth wire 
 

Question: Complete the following text using the words that follow: 

 

The live wire carries a high _______ into and around the house.  The ______ wire completes the 

circuit, providing a return path for the current to the local electricity sub-station, where it is ______. 

 

The earth wire is a safety wire.  It is connected to the _____ case of an appliance to prevent it 

becoming charged if touched by a live wire.  It provides a low resistance ____ to the ground.  There 

is normally no current in it. 

 

Possible words: path, metal, voltage, earthed, neutral 

 

How a fuse works 
 

A fuse in a plug or in a main fuse box contains a length of wire that must be replaced after a fault 

has occurred and been connected. 

 

The length of wire melts if the current becomes too large.  This breaks the circuit.  Fuses of values 

5A and 13A are commonly available for use in a three-pin plug. 

  

 

Fuse ratings 
 

A fuse can have a rating of 3, 5 or 13 amps.  They will allow a current to pass through them to the 

live wire, up to the specified rating, but above this they will burn out.  Electrical appliances have 

components, some of which may be more susceptible to current overload than others.   
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This makes the selection of the correct fuse in a plug so very important.  It must have a value higher 

than but as close to, the current through the appliance when it is working normally. 

 

The current drawn by a device is related to the power of that device. 

 

To answer the following questions, you will need to use the equation: watts 

 

Power = voltage  current                                                                      voltage   current 

 

 

In all the following questions, assume that mains electricity = 230 volts 

 

(1) A television has a power of 2 kilowatts. What would the best fuse rating be for its plug? 

________________________________________________________________________________

________________________________________________________________________________ 

 

(2) A fish tank heater has a power rating of 100 watts.  What would be the best fuse rating for its 

plug? 

________________________________________________________________________________

________________________________________________________________________________ 

 

(3) A cooker draws a current of 10 amps 

(a) What is its power? 

(b) How many coulombs of charge will it transfer in 10 seconds? 

(c) What fuse would be appropriate for its plug? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question:  A 60-watt car headlamp is run off a 12-volt car battery.  Calculate the fuse needed in the 

circuit to protect the headlamp.  If the car headlamp were connected directly to the mains supply, 

would the same fuse rating in the plug connected to the headlamp suffice? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Protecting people 
 

Earth wires and fuses protect the user. 

 

• The earth wire stops a person receiving an electric shock if they touch the live metal casing 

of a faulty appliance 

• As soon as the case becomes ‘live’, a large current flows in the earth and live wires and the 

fuse ‘blows’. 

 

Circuit breakers 

 

A re-settable fuse (circuit breaker) has largely replaced the wire fuse in the main fuse box as a wire 

does not need to be replaced to restore power.  A circuit breaker can be re-set at the flick of a 

switch. 

 

Question: Why is it important to fit a fuse that has the correct value in a plug connected to an 

appliance? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 
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Lights at home are usually ‘on’ or ‘off’. 

 

Some lighting circuits have dimmer switches that allow you to control the brightness of the bulbs. 

 
Circuit symbol for a variable resistor 

 

 

 

 

 

     

Some dimmer switches contain a variable resistor. 

 

Electrical units 

 

• The unit of voltage is volt, V 

• The unit of current is amp, A 

• The unit of resistance is ohm,  

 

Variable resistors 
 

A resistor affects an electric current.  The higher the resistance, the lower the current.  The current 

in a bulb affects its brightness.  The higher the current, the brighter the bulb. 

 

A variable resistor allows the current to be changed from zero to a maximum.  Variable resistors are 

also used to control the speed of motors.  The higher the current, the faster the motor turns. 

 

Ohm’s law 
Resistance = voltage / current 

 

Question: What happens to the speed of a model train if the resistance in the controller is 

increased? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Calculate the resistance of a car headlamp bulb when the supply voltage is 12V and the 

current is 2A. 

________________________________________________________________________________ 

 

Factors affecting resistance 

 

The longer a wire, the more electrically resistant it becomes. 

 

The thinner the wire, the more electrically resistant it becomes. 

 

The metal (and alloys of metals) that a wire is made of affects its resistance. 

 

A variable resistor works by changing the length of resistance wire incorporated into a circuit. 

 

The dimmer switch has a contact that moves around a circular coil of wire. 
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Question: If the contact arm were moved clockwise, what would happen? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: A wire has a resistance of 25 and a current of 0.2A passing through it.  Calculate the 

voltage between the ends of the wire. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Analysing circuits 
 

 
Question: On the above diagram: 

 

(a) Label the ammeter, voltmeter, resistor, variable resistor, cell 

(b) Is the ammeter connected to the resistor in series or parallel? 

(c) Is the voltmeter connected to the resistor in series or parallel? 
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A volt is also known as a joule of energy carried by each coulomb of charge (big number of 

electrons).  When a voltmeter is connected in parallel across a device, the voltage it reads is called 

the potential difference (p.d).  This is equivalent to the number of joules transferred by the device 

per coulomb of charge. 

 

Question: The voltmeter reads 12 volts.  What type of energy does the resistor transfer electricity 

into?  How many joules of energy does it transfer per coulomb? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: When the current increases through the resistor, what will happen to the potential 

difference (voltage) across it?  Explain. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: When a current passes through a wire, the wire gets hot.  The atoms in the wire vibrate 

more, and so electrons trying to move through the wire have more chance of colliding with them 

(electric current is a flow of electrons through a wire).  When this happens, what will happen to the 

(a) current (b) potential difference across the wire (c) resistance of the wire.  Explain fully. 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

 

Measuring resistance 
 

• A power supply, variable resistor, fixed resistor and ammeter are connected in series. 

 

• A voltmeter is connected in parallel across the fixed resistor. 

 

• As the variable resistor is changed, the readings on the ammeter and voltmeter are recorded. 

 

• A graph of voltage against current is plotted. 
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Question: The previous circuit diagram is used to measure resistance. 

 

The circuit diagram shows a rheostat.  This is a conductor whose resistance can be varied.  It is a 

variable resistor.  A slider moves along a coiled resistance wire.  This increases or decreases the 

resistance in the circuit allowing more or less current through the bulb. As the variable resistor is 

changed to let more current pass through the resistor, more electrical energy is turned into heat (and 

light).  This is shown by an increase in potential difference (voltage). 

 

What type of relationship is shown by the graph? 

________________________________________________________________________________

________________________________________________________________________________ 

 

A straight line through the origin shows that voltage is proportional to current.  Conductors that 

show this proportional relationship are called ohmic conductors. 

The gradient of the graph is equal to the resistance of the fixed resistor. 

 

Replacing the fixed resistor with a filament bulb 

 

 
As more and more current is allowed to pass through the bulb, it gets hotter.  A hot lamp filament 

has a greater resistance.  As a result, more and more electrical energy is converted into heat (and 

light) and so a greater voltage is read. 

 

Question: Sketch a graph in the space below to show what happens if current (y-axis) is plotted 

against voltage (x-axis) for a filament bulb. 
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Question: Plot a graph in the space provided to show how the voltage and current for a 10-ohm 

resistor are related for values of current up to 1A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Resistance of a filament bulb 
 

 
 

Do you remember the kind of graph we could get if we allow more and more current to pass 

through the filament of a bulb?  Well as can be seen, as the voltage of the lab pack increases, or 

more electricity (current) is allowed to pass through the bulb, more volts of energy are used up / 

transferred into heat and light by the filament, and the (p.d) increases. 

 

We can then plot a graph of voltage against current and a graph similar to that shown at the top of 

the page will be produced.  As more electricity is allowed to pass through the bulb, eventually the 

effect of electrons colliding into the atoms in the wire filament causes it to heat up.  These wire 

atoms vibrate more producing a greater resistance to the current. 
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Question: Plot a line graph showing voltage (V) against current (A) for the bulb in the last circuit 

for the following results.  Then plot a graph showing voltage (V) against resistance (). 

 

(c) Show on both graphs where ohms law is being obeyed 

(d) Show when the temperature of the bulb filament is increasing and so in turn increasing the 

resistance of the bulb filament. 

(e) Where there is a direct proportional relationship, calculate the resistance of the bulb () 

using the resistance formula. 

 

Voltage (V) 

 

Current (amps) Resistance (ohms) 

-2.0 -0.17  

-1.8 -0.16  

-1.6 -0.15  

-1.4 -0.14  

-1.2 -0.12  

-1.0 -0.10  

-0.8 -0.08  

-0.6 -0.06  

-0.4 -0.04  

-0.2 -0.02  

-0.0  0.0  

 0.2  0.02  

 0.4  0.04  

 0.6  0.06  

 0.8  0.08  

 1.0  0.10  

 1.2  0.12  

 1.4  0.14  

 1.6  0.15  

 1.8  0.16  

 2.0  0.17  
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The Potential Divider 
 

The Voltage change across a resistor is known as the potential difference (volts).  If the p.d = 5 

volts, this is the same as 5 Joules per Coulomb of charge or 5 joules of energy are transferred per 

coulomb of charge pass through the resistor. 

 

Question: The p.d across resistor (A) = 3volts.  The p.d across resistor (B) = 5 volts.  Which has the 

greatest resistance?  Explain. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Imagine a potential difference of 10V across a resistor. 

 

Remember, the resistance of a wire depends on its length. 

 

Question: If we could connect to a point halfway along the resistor, what would the potential 

difference be? 

________________________________________________________________________________ 

 

Similarly, connecting to a point close to either end of a resistor would give a potential difference of 

1volt and 9volt. 

 
The potential dividers in a hi-fi unit have a contact that moves around a circular coil of wire. 

 

Question: On the previous diagram of the potential divider in a hi-fi, show where the dial should be 

to produce an output of 5V. 

 

Question: A potential divider can produce an output greater than the input.  True or false?  Explain. 

________________________________________________________________________________

________________________________________________________________________________ 

 

The potential divider circuit 

 

Some circuits use two fixed resistors in series with a supply voltage (Vs) between their ends 
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The potential difference between the ends of each resistor is proportional to its resistance because 

they both have the same current. 

 

The output potential difference is between the ends of one of the fixed resistors. 

 

 
If one of the resistors is a variable resistor, the output potential difference can be altered. 

 

Question: How does the output potential difference compare with the input potential difference 

when each resistor in a potential divider has a resistance of 100 ? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: What happens to the output potential difference when the value of the variable resistor in 

the circuit diagram is increased? 

________________________________________________________________________________

________________________________________________________________________________ 
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Calculating the output potential difference 
 

The output potential difference can be found using the equation: 

 

 

                          R2 

Vout     =                        Vs 

                     R1  +   R2 

 

When one of the pair of resistors in a potential divider circuit is a variable resistor, the value of the 

output potential difference can be altered. 

 

There are some electronic components that start working at particular voltages.  This voltage is 

known as the threshold voltage. 

 

The variable resistor in the potential divider circuit allows a particular threshold voltage to be set. 

 

Question: A 100  and a 150 resistor are used in a potential divider circuit. 

 

Calculate the potential difference across the 150 resistor when the supply voltage is 12V. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Light-dependent resistors 
 

A total eclipse of the sun occurs when the moon moves across the sun and blots out its light. 

 

Light-dependent resistors, decrease their resistance when light shines on them. 

 

Thermistors (thermal resistors), decrease their resistance when it gets warmer. 

 
Light-dependent resistors                       Thermistors 

 

Question: How does light intensity affect the properties of light-dependent resistors? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Light dependent resistor (LDR) characteristics 
 

• The resistance of a light dependent resistor decreases as light level increases. 

 

• Its resistance is about 100  in bright sunlight but it can be over 10M in the dark. 
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Thermistor characteristics 

 

• The resistor of a thermistor decreases as the temperature increases. 

 

• Each thermistor has its own characteristics but a typical relationship between resistance and 

temperature is shown below: 

 

 
Question: The resistance of a light-dependent resistor (LDR) is measured as 150 . 

 

Suggest where the LDR might be situated. 

________________________________________________________________________________ 

 

Question: Look at the previous graph showing resistance readings taken with a thermistor.  Does 

the resistance of the thermistor ever fall to zero? 

________________________________________________________________________________ 
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Light control 
 

Streetlights have potential divider circuits that cause the light to come on automatically at nightfall. 

 

Then it is dark, the resistance of the light dependent resistor (LDR) (R2) is high, which means that 

the output potential difference is high and can be used to switch on the light. 

 
If the positions of the LDR and the fixed resistor are reversed, the output potential difference 

decreases, as it gets darker.  This circuit is found in the light meter used by umpires to decide 

whether play should be stopped at a cricket match. 

 

Temperature control 
 

A thermistor (R2) can also be used in a potential divider circuit.  When the temperature falls, the 

output potential difference rises and can be used to switch on a heater. 
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The resistance of a thermistor decreases as the temperature increases.  This is the opposite 

behaviour to a resistor. 

 

Question: In the space below, draw a potential divider circuit that can be used to switch on a fan 

when the temperature rises. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Question:  How can the circuit be changed so that a different threshold temperature can be set for 

when the fan comes on? 

________________________________________________________________________________ 

 

Generating electricity 
 

A bicycle dynamo is a small electrical generator. 

 

A magnet rotates inside a coil of wire and an alternating current is produced.  If we have a 

magnetic field and a wire is made to move in / cut that field, we can induce a current in that wire.  

  

 
Question: Would a current be induced if the magnet remained stationary inside the coil of wire? 

Explain as fully as possible. 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 
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Question: How could the size of the induced A.C be increased? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: What is the difference between a current from a battery and a current from a dynamo? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Electricity can also be generated, not just by moving a magnetic field in and out of a coil of wire (or 

even rotating / spinning a magnet in a coil of wire) but also by rotating a coil of wire in a magnetic 

field.  A generator can be made by any of these methods. 

 

 
 

In a dynamo on a bicycle, a rotating magnet inside a coil of wire produces a moving magnetic field, 

which is continually cutting the wire so inducing a current. 

 



 24 

There are three methods to increase the current from a dynamo: 
 

• Use a stronger magnet 

• Increase the number of turns of wire on the coil 

• Rotate the magnet faster on a bicycle-this means pedalling faster. 

 

The dynamo produces a changing voltage and current.  An oscilloscope shows how the alternating 

voltage changes with time.  The maximum voltage and the frequency can be found from the trace. 

 

 
 

Question: The height of the wave is the maximum (peak) voltage.  The length of the wave shows 

the time for one cycle called the period.  Show these on the oscilloscope trace below. 
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To calculate the frequency, the following equation is used: 

 

Frequency = 1 / period 
 

The National Grid distributes electricity around the United Kingdom at voltages as high as 400 

000V.  This high voltage leads to: 

 

• reduced energy loss 

• reduced distribution costs 

• cheaper electricity for consumers 

 

Transformers in the National Grid step down (reduce) or step up (increase) the voltage. 

 
Question: What happens to the brightness of a bulb connected to a dynamo when: 

(a) You stop pedalling 

(b) You pedal very fast 

________________________________________________________________________________

________________________________________________________________________________ 

 

Transmission loss 
 

Electricity in the United Kingdom is generated at a frequency of 50Hz.  This means 50 cycles of 

output each second. 

 

When a current passes through a wire the wire gets hot.  The greater the current the hotter the wire. 

 

When a transformer increases the voltage the current is reduced.  This means that there is less 

heating effect and therefore less energy lost to the environment.  This makes sense because: 

 

The number of joules energy transmitted / second (watts / power) = volts x amps 

 

Question: Suggest why birds like to sit on overhead power lines. 

_____________________________________________________________________ 

 

Question: Calculate the period of one cycle of electrical output generated in the United Kingdom 

 

Carrying electricity 
 

Most electricity is produced in power stations that use fossil fuels as a source of energy. 

 

• Electricity is transmitted round the country through the National Grid to consumers. 

• Consumers are homes, farms, offices, schools, shops, factories and hospitals. 

• Some of the energy from coal is not transferred as electricity but it is lost to the 

environment, usually as heat. 
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Question: What is the purpose of step up and step down transformers? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Explain what a consumer of electricity means 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Explain how electricity is generated in a power station. 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: Other than from the cooling towers, where is energy lost in a coal-fired power station? 

________________________________________________________________________________

________________________________________________________________________________ 

 

Question: What happens to the steam after it has turned a turbine in a power station? 

________________________________________________________________________________

________________________________________________________________________________ 
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Question: Complete the following text regarding transformers using the words that follow: 

 

Alternating current from the power station generator passes to and fro through the primary ______ 

of the step up transformer.  Now this produces two out of the three requirements previously 

considered i.e. a continually moving magnetic field around a secondary coil of _______.  As a 

consequence, an alternating current is induced in the __________ coil of wire the transformer. 

 

If the secondary coil has more turns of wire than the primary coil, then this is called a step ____ 

transformer and the induced voltage is ______ than the input voltage. 

 

If the secondary coil has fewer turns of wire than the primary coil, then this is called a step _______ 

transformer and the induced voltage is ________ than the input voltage. 

 

Possible words: up, down, higher, lower, wire, secondary, coil. 

 

The higher the voltage, the smaller the current needed to transmit energy at the same rate.  If there 

are fewer amps being transmitted along the wire, even though those electrons are carrying more 

energy (more volts), then there will be fewer collisions of electrons into wire atoms each second 

and so less energy will be wasted heating up the power lines. 

 

This makes sense because we have already stated that: 

 

The number of joules energy transmitted / second (watts / power) = volts x amps 

 

Different power sources have advantages and disadvantages 

 

Question: Read the following and underline all advantages in green.  Underline all disadvantages in 

red. 

 

Fossil fuels are burnt to release their heat energy.  At the moment, these fuels are readily available, 

and they are a concentrated source of energy (a little bit of coal gives a lot of heat).  But burning 

fossil fuels causes acid rain and produces carbon dioxide (greenhouse gas).  Also, we buy most of 

our fossil fuels from other countries – which means that we don’t have control of the price or 

supply. 

 

Biomass is matter from plants (like wood or straw) or animals (their manure) that can be 

burned directly, or fermented to produce 
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Calculating the power of electrical components 

 
Electrical energy goes into a light bulb and is transformed into light and heat energy.  The number 

of joules of electrical energy transformed per second is called the power of the bulb. 

 

1 Watt = 1 joule transformed per second 

 

We can calculate the power of an electrical component in two ways.  This can be shown in the 

following experiment. 

 
Complete the following table of results by setting up the appropriate component in series in the 

above circuit. 

 

Electrical Component Potential 

difference 

[p.d] across 

the 

component 

(Volts) 

Current (I) 

in amps 

Resistance  

(R = V / I) 

ohms 

Power (watts) 

 = Volts x Amps 

or P = VI 

Power (watts)  

= (current)2 x 

resistance  

or P = I2R 

A 2.0 0.6    

B 2.1 0.7    

C 2.3 0.9    

D 2.4 1.0    

E 2.5 1.2    

F 2.5 1.3    

G 2.6 1.5    

H 4.5 1.6    

I 4.6 1.7    

J 5.2 2.0    

K 5.6 2.1    

 

Question: Did your two equations for power produce similar results? _________ 

 

Question: if the resistance of a wire = 10 ohms and the potential difference across it is 2 volts, what 

is its power? 

________________________________________________________________________________ 

____________________________________________________________________

____________________________________________________________________ 
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Calculating the total energy transformed by electrical components 

 
Electrical energy goes into a light bulb and is transformed into light and heat energy.  The longer a 

bulb is switched on the more energy is transformed by the bulb. 

 

1 Watt = 1 joule transformed per second 

 

This implies that Power = Energy transformed with time or P = E / t 

 

This implies that E = Pt [first important equation to remember] 

 

Now we have already stated that 1 Amp = 1 Coulomb / 1 second  

 

Or Current (I) = Charge (Q) / time (t) or I = Q / t 

 

And P = VI = V Q / t 

 

And therefore E = Pt = (V Q / t) t = VQ [second important equation to remember]. 

 

We can calculate the total energy transformed by an electrical component as well as the charge 

given to that component using the following experiment. 

 
Question: Complete the following table of results  

 

Time (mins) Average Potential 

difference [p.d] across the 

component (Volts) 

Current (I) in 

amps 

Power (watts) 

 = Volts x Amps 

or P = VI 

Energy 

transferred 

(Joules) to the 

component E = Pt 

0 2.0 0.6   

1 2.2 0.7   

3 2.4 0.9   

4 2.6 1.2   

5 3.4 1.3   

6 3.5 1.5   

 

Question: How much electrical charge (Coulombs) i.e. Q flowed into the motor after 3 minutes? 

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 


