
 
 
 

Paisley Grammar 
Physics Department 

Name: 

N
at

io
n

al
 4

/5
 P

h
ys

ic
s 

 
 

Study Guides 
Summary Notes 

Homework Sheets 

UNIT 2 
USING ELECTRICITY 

PP UPIL UPIL PP ACKACK   

 



USING ELECTRICITY
Working at Home

TO THE PUPIL

Each day you have physics at school, you should set aside time for work at home. By this stage you should be
accepting more responsibility for your own learning and should undertake the following tasks on a regular basis:

• Tackle the supplied homework sheets as each section of work is completed in class.

• Check your own progress in the homework sheets by referring to the homework answer files available in
class. Discuss any difficulties that arise with your class teacher.

• Complete any formal homework tasks that your teacher may issue from time to time and hand them in on
the due date for marking.

• Revise the work you have covered in class activities by referring to your classwork jotters.

• Complete the supplied summary notes as the coursework allows you to, then use the summary notes to help
you in your revision of the course content.

• Make your own short notes to cover each learning outcome in the supplied study guides.

TO THE PARENT

Your co-operation would be appreciated in ensuring that pupils are encouraged to complete homework. It would be
helpful if you could talk over the work given for homework and sign the homework record sheet on this page after
they have completed each exercise.

The physics department hopes that this record of your child's achievement will be of interest to you, and we would
welcome any comments on this or other areas related to the work of the department.

Please sign here to confirm that you have seen the homework record sheet:                                            

HOMEWORK RECORD SHEET

HOMEWORK SECTION OF WORK MARK CHECK PARENTAL SIGNATURE

2.1 From the Wall Socket 1
2.2 From the Wall Socket 2
2.3 Alternating and Direct Current 1
2.4 Alternating and Direct Current 2
2.5 Resistance 1
2.6 Resistance 2
2.7 Useful Circuits 1
2.8 Useful Circuits 2
2.9 Behind the Wall
2.10 Movement from Electricity 1
2.11 Movement from Electricity 2

Some questions in the pack are marked with symbols to give you specific information. Here is the key:

Credit Level question. This relates directly to the Credit Level learning outcomes.

Problem Solving question. This puts the knowledge you have gained into new contexts.

CRCR

PSPS
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USING ELECTRICITY
Study Guide

Section 1 - From the Wall Socket

Electricity is very important in the modern world. It is used in offices, factories, hospitals and for transport.

In this section, you will be thinking about the safe use of electricity in the home.

At level 4, by the end of this section you should be able to:

 1. Describe the mains supply or a battery as a supply of electrical energy.

 2. Describe the main energy changes in some household appliances.

 3. State approximate power ratings of different household appliances.

 4. Choose the correct flex for an appliance if you are given its power rating.

 5. State that the fuse in a plug is intended to protect the flex.

 6. Choose the correct fuse for an appliance if you are given its power rating.

 7. Give the correct colour of insulation for the live, neutral and earth wires.

 8. State to which pin each wire must be connected in a plug, extension socket or lamp holder.

 9. State that the human body is a conductor of electricity.

 10. State what water does to this ability to conduct.

 11. State that the earth wire is a safety device.

 12. State that appliances do not require an earth wire if they have the double insulation symbol.

 13. Draw the double insulation symbol.

 14. Explain why situations involving electricity could result in accidents.

Additionally, at level 5 you should also be able to:

 15. In addition to 11 above, explain how the earth wire acts as a safety device.

 16. Explain why fuses and switches must be in the live lead.
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USING ELECTRICITY
Study Guide

Section 2 - Alternating and Direct Current

In this section you will find out about the differences between electricity from the mains and electricity from a battery.

At level 4, by the end of this section you should be able to:

 1. State that the mains supply is a.c.

 2.  State that a battery supply is d.c.

 3. Explain what a.c. and d.c. mean in terms of current.

 4. State that the frequency of the mains supply is 50 Hz.

 5. State that the mains voltage is 230 V.

 6. Draw and identify the circuit symbol for the following components:
cell; battery; fuse; lamp; switch; resistor; variable resistor; capacitor; diode.

 7. State that electrons are free to move in a conductor.

 8. Describe electric current in terms of moving charges.

 9. State that the unit of current is the ampere (A) and that the unit of voltage is the Volt (V).

Additionally, at Level 5 you should also be able to:

 10. State that the quoted value of an alternating voltage is less than its peak value.

 11. Carry out calculations involving the relationship between charge (Q), current (I) and time (t).

 12. State that the unit of charge is the Coulomb (C).

 13. State that the voltage of a supply is a measure of the energy given to the charges in a circuit.

Page 3



USING ELECTRICITY
Study Guide

Section 3 - Resistance

All electrical conductors have some 'resistance'. This means that some electrical energy is changed to heat as the
current flows around the circuit.

In this section you will use electrical meters to investigate how the resistance of a circuit affects the size of the current
and the amount of energy used.

At Level 4, by the end of this section you should be able to:

 1. Draw and identify the circuit symbols for an ammeter and a voltmeter.

 2. Draw circuit diagrams to show the correct positions of an ammeter and a voltmeter in a circuit.

 3. State that in a circuit, an increase in resistance leads to a decrease in current.

 4. Carry out calculations involving the relationship between resistance (R), current (I) and voltage (V).

 5. State that the unit of resistance is the ohm (Ω).

 6. Give two practical uses of variable resistors.

 7. State that when there is an electric current in a wire, there is an energy transformation.

 8. Give three examples of household circuits that use resistors to transform electrical energy to heat energy.

 9. State that the electrical energy transformed each second = VI.

 10. Carry out calculations involving the relationship between power (P), current (I) and voltage (V).

 11. State the relationship between energy and power.

 12. Use the terms energy, power, joule and watt correctly and in context.

 13. State that electrical energy is transformed to heat and light in a lamp.

 14. State that the energy transformation in an electric lamp takes place in:
the wire for a filament lamp;
the gas for a discharge tube.

 15. State that a discharge tube is more efficient than a filament lamp.

 16. State that the energy transformation in an electric heater takes place in the element.

Additionally, at Level 5 you should also be able to:

 17. State that for a resistor, the ratio V/I  remains approximately constant for different currents.

 18. Explain why power can be calculated using P = I2R

 19. Carry out calculations using this relationship between power (P), current (I) and resistance (R).
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USING ELECTRICITY
Study Guide

Section 4 - Useful Circuits

In this section you will find out about some rules which control the design of electric circuits and investigate some
circuits used in cars and at home. You will also learn how to test for electrical faults.

At Level 4, by the end of this section you should be able to:

 1. State a practical example in the home that needs two (or more) switches used in series.

 2. State that in a series circuit, the current is the same at all points.

 3. State that in a parallel circuit, the sum of the currents in the parallel branches is equal to the current drawn
from the supply.

 4. State that in a series circuit, the sum of the voltages across the components is equal to the voltage of the
supply.

 5. State that in a parallel circuit, the voltage across each branch is the same.

 6. Explain that connecting too many appliances to one socket can be dangerous because a large current may be
drawn.

 7. Describe how to make a simple continuity tester.

 8. Describe how this continuity tester may be used for fault finding.

Additionally, at Level 5 you should also be able to:

 9. Draw circuit diagrams to show how various car lighting circuits work.

 10. Carry out calculations involving resistances in series:
Rt  = R1 + R2 + ...

 11. Carry out calculations involving resistances in parallel:

...
R
1

R
1

R
1

R
1

321t

+++=
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USING ELECTRICITY
Study Guide

Section 5 - Behind the Wall

In this section you will find out about the wiring in houses (but not enough for you to try anything dangerous at
home!)

NOTE: THE WIRING SYSTEM IN A HOUSE IS COMPLEX AND DANGEROUS.

YOU MUST NOT INTERFERE WITH IT.

At Level 4, by the end of this section you should be able to:

 1. State that household wiring connects appliances in parallel.

 2. State that the mains fuse protects the mains wiring.

 3. State that a circuit breaker is an automatic switch that can be used in place of a fuse.

 4. State that a kilowatt-hour (kWh) is a unit of energy.

Additionally, at Level 5 you should also be able to:

 5. Describe a ring main circuit using a diagram.

 6. State the advantages of the ring main over a simple parallel circuit.

 7. Give two differences between the lighting circuit and the ring main circuit.

 8. State a reason why a circuit breaker may be used instead of a fuse.

 9. Explain the relationship between kilowatt-hours (kWh) and joules (J).
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USING ELECTRICITY
Study Guide

Section 6 - Movement from Electricity

Electric motors are used in the home in washing machines, tape recorders, toys, central heating pumps and many
other devices. They are also used in industry and transport.

In this section, you will find out about electric motors and other devices that use electricity to make movement.

At Level 4, by the end of this section you should be able to:

 1. On  a diagram of a simple electric motor, identify the following parts:
rotating coil;
field coil;
brushes;
commutator.

 2. State that a magnetic field exists around a current carrying wire.

 3. Give two examples of applications that make use of this fact.

 4. State that a current carrying wire experiences a force when it is in a magnetic field.

Additionally, at Level 5 you should also be able to:

 5. In addition to 4 above, state that the direction of the force on a current carrying wire depends on two things:
the direction of the magnetic field;
the direction of the current.

 6. Explain the operation of a simple d.c. electric motor in terms of forces acting on the coil.

 7. Explain the purpose of the brushes and the commutator in a motor.

 8. In commercial motors, explain why the following are used:
carbon brushes;
multi-section commutators;
field coils.
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Section 1 - From the Wall Socket

Electrical Energy and Power Ratings

Batteries and the mains are sources of electrical energy.  Electrical appliances can then convert this 
into other forms of energy.

e.g. toaster electrical to heat energy
food mixer electrical to kinetic energy
television electrical to light and sound

The power rating of an appliance is how much energy the appliance uses each second.  Power rating is 
measured in watts (W) or kilowatts (kW) (1 kW = 1,000 W).  Appliances that produce heat energy tend 
to have high power ratings

e.g. kettle 2 kW
lamp 60 W
fridge 300 W

Fuses

Fuses protect flexes from overheating.

Fuses are made from a thin piece of wire that 
will melt and break (‘blow’) when too large a 
current passes, therefore cutting off the mains 
supply.

Fuses are chosen according to the power 
rating  of the appliance:

3 A fuse for less than 675 W
13 A fuse for greater than 675 W

Except:
If the appliance has an electric motor a 13 A 

fuse is always used.

The Plug

The colour code for wiring a plug is:

Live -  Brown
Neutral -  Blue
Earth -  Yellow and Green

Earth

Neutral

Live

Cable Grip
Flex

Fuse

Flexes

The correct flex (or cable) should be used for 
an appliance.  The flex should be thick 
enough to carry the required current without 
overheating.  The size of flex required for an 
appliance depends on it’s power rating.

The Fuse and switch are always connected 
to the Live wire so that the high voltage is 
cut off from the appliance when it is 
switched off or the fuse has blown.  This 
prevents electrocution.

Using Electricity
Summary Notes
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Electrical Safety

Dangerous situations with electricity include the following:

Proximity of water Water increases the ability of the human body to conduct 
electricity.  This therefore increases the risk and severity of 
electrocution.

Wrong fuses If the fuse rating is too high the fuse will not ‘blow’ when a fault 
develops.  This could result in the flex overheating and a fire 
being started.

Frayed flexes If the insulation on a flex becomes damaged there is a risk that the 
Live wire could become exposed.  This could result in 
electrocution.

Wrongly connected flexes If  flexes are wired incorrectly there is a risk of a short circuit 
(resulting in flexes overheating and a fire) or that Earth wire will 
not function correctly (resulting in electrocution).

Badly connected flexes If a flex comes loose there is a risk of a short circuit or 
electrocution.

Short circuit A short circuit causes a large current to pass.  This could result in 
the flex overheating and a fire being started.

Misuse of multiway adapters Too many appliances being connected to the same socket could 
cause a large current to be drawn from the mains supply.  This 
could result in the mains wiring overheating and a fire being 
started.

The Earth Wire

The Earth wire provides an easy path for 
electricity to flow to ground.

At the appliance end the Earth wire is 
connected to the metal casing of the 
appliance so that, if a fault develops to 
make the casing ‘live’, a large current 
passes and the fuse ‘blows’.  This prevents 
anyone who touches the casing from 
getting an electric shock

The Earth wire acts as a safety device.

Double insulation

Appliances that have plastic casings are said 
to be double insulated and do not require an 
Earth wire since there is no risk of 
electrocution from the casing.  They therefore 
only use 2-core flexes (Live and Neutral).

The symbol used to identify a double insulated 
appliance is:

Using Electricity
Summary Notes
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Section 2 - Alternating and Direct Current

Voltage

Voltage is a measure of the energy given to the charges in the circuit .

Voltage is measured in volts

Current

Current is the movement of electric charge around a circuit.

Current can pass through a conductor because there are electrons (negative charge) that are free to 
move.  Metals are good conductors of electricity.

Current cannot pass through an insulator since there are no charges that are free to move.  Plastics, 
glass and air are good insulators.

Current is measured in amperes

Electric charge is measured in coulombs (C)

Current, Charge and Time

current  xcharge = time

s
A

C

Q = I t

I =
Q
t

t =
Q
I

a.c. and d.c.

Alternating current (a.c.) is when the current 
changes direction every fraction of a second.  
The mains supplies a.c.

Direct current (d.c.) is when the current passes 
in one direction only.  Batteries supply d.c.

The difference between a.c. and d.c. can be 
seen by connecting the supplies to an 
oscilloscope

Mains frequency and voltage

In the UK mains frequency is 50 Hz and 
mains voltage is 230 V.

The peak value of an a.c. supply is greater 
than the declared value (the r.m.s. value)

a.c. d.c.

Using Electricity
Summary Notes
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Components and Symbols

battery
converts chemical 
energy to electrical 

energy

fuse
protects flexes from 
large currents and 

overheating

resistor
reduces current

 variable resistor
allows the current to be 

controlled 

capacitor
blocks d.c. but 

allows a.c. to pass

diode
allows current to 

pass one way only

lamp
converts 

electrical energy 
to light

switch
allows current to 
be turned on and 

off

Example       Current,Charge & time

A current of 3A flows for 12s in a circuit containing a 
lamp. How much charge has passed through the lamp in 
that time?
               Q   =    It
                     =    3 x 12
                     =    36 C

           
36 coulombs of charge passed through the lamp.

Using Electricity
Summary Notes

Page 11



Resistance, Current and Voltage
(Ohm’s Law)

resistance  Xvoltage= current

A
Ω

V

V = IR

R = V
I

I = V
R

Section 3 - Resistance

Measuring Current

In order to measure the current in a circuit an 
ammeter should be placed in series:

A

Measuring Voltage

In order to measure the voltage in a circuit a 
voltmeter should be placed in parallel:

V

Resistance

Resistance is the difficulty charges have in moving through a material.  Increasing the resistance in 
an electrical circuit decreases the current in the circuit.

Resistance is measured in ohms  (W)   (Ω).

For a given resistor the ratio V/I remains approximately constant even when the current changes.  
This is defined as the resistance of the resistor

Using Electricity
Summary Notes

Example     Ohm’s Law

A circuit has a resistance of 10Ω, and 
a supply voltage of 6v.
Calculate the current in the circuit.

I =V/R
   = 6/10
 I  = 0.6A
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Variable Resistors

Variable resistors can be used to alter the 
current in a circuit.  For example variable 
resistors are used in the volume controls of 
radios and the petrol gauges of cars.

Section 4 - Useful Circuits

Resistance and Heat

Whenever there is a current in a wire some 
electrical energy is converted into heat due to 
the resistance of the wire.  This effect is used in 
electric fires, kettles, toasters and cookers.

Series Circuits

There is only one path for current in a series 
circuit and so the current is the same at all points.

In a series circuit the total resistance of the 
circuit, RT, is given by the formula:

RT = R1 + R2 + ...

The sum of all the voltages across components in 
series is equal to the supply voltage :

VS = V1 + V2 + ...V1 V2

VS

II

I

Switches can also be placed in series in which 
case both switches must be closed for the circuit 
to operate.  For example a central heating 
system must both be switched on and the 
thermostat switch activated for it to operate

Using Electricity
Summary Notes
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Parallel Circuits

In a parallel circuit the sum of the currents in each 
branch of the circuit is equal to the current drawn 
from the supply:

IS = I1 + I2 + ...

In a parallel circuit the total resistance of the 
circuit, RT, is given by the formula:

1 11

RT R2R1

= + +
...

The voltages across components in parallel is the 
same for each component

Sockets in the home are connected in parallel.  
Care must be taken not to connect too many 
appliances to the one socket since this could 
result in a large current being drawn from the 
supply

VS

VS

VS

I1

IS

I2

Using Electricity
Summary Notes
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Continuity Tester

A simple continuity tester can be made using a 
battery and a bulb as shown opposite.

The circuit to be tested is placed between X and 
Y.

If the bulb lights there is a continuous circuit.

X

Y

Car Lighting Circuits

Headlights and Sidelights

All bulbs are placed in parallel so each bulb 
has 12V across it and so that if one bulb 
blows the others stay on.

The ignition switch is placed in series so that 
this must be switched on in order for either 
the sidelights or headlights to work.

Courtesy Light

ignition switch headlight switch

sidelight switch

left hand door

right hand door

The two switches are placed in parallel so 
that when either door is opened the courtesy 
light will come on.

Power and Energy

Electrical power is the rate at which electrical 
energy is converted into other forms. This is 
equal to the current (charge per second) 
multiplied by the voltage (energy per charge).

Electrical power is measured in watts (W).

Electrical energy is measured in joules ,(J).

Energy Transformations

In a lamp electrical energy is transformed into 
heat and light.  In a filament lamp this 
transformation occurs in the resistance wire and 
in a discharge tube it occurs in the gas).

Discharge tubes are more efficient than filament 
lamps as more of the energy is transformed into 
light and less into heat)

In electric heaters (e.g. toaster, cooker and 
electric fire) energy transformation occurs in the 
resistance wire (element) of the appliance.

Using Electricity
Summary Notes
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Power, Current and Resistance

power  = current2 x resistance

AW

Ω

P = I2R

I2 = P
R

R = P
I2

Power, Current and Voltage

power  = current x voltage

AW

V

P = IV

I = P
V

V = P
I

Power, Energy and Time

power  =
energy

time

sW

J

E = P t

P =
E
t

t =
E
P

Equivalence of P=IV and P=I2R

The two formulae P=IV and P=I2R can be 
shown to be equivalent:

We know that P=IV
but also V=IR (from Ohm’s Law).

Therefore P = I (IR)
P = I2R

Example             Power, Current and Voltage
A 150W filament lamp and a 40W fluorescent lamp produce the same light level. Calculate the 
current in each lamp.
Filament Fluorescent

I=P/V I=P/V
  = 150/230   = 40/230
I = 0.65A I = 0.17A

Using Electricity
Summary Notes
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Household Wiring

Household wiring connects all appliances in 
parallel so that each receives the full supply 
voltage and that if one appliance is switched 
off the others remain on.  

Section 5 - Behind the Wall
Fuses and Circuit Breakers

Mains fuses protect the mains wiring from 
overheating and causing a fire if too large a 
current is drawn.  These are found in the fuse 
box.

Nowadays many fuses have been replaced by 
circuit breakers.  These are simply automatic 
switches which trigger when too large a 
current is drawn.

Circuit breakers have the advantage over fuses 
in that they can simply be reset and used 
again.  

Electricity supply companies charge their 
customers per kilowatt-hour (kWh) of energy 
used.  The kilowatt-hour is a unit of energy.

1 kWh = 1 kW for 1 hour

and

no. of kWh used = no. of kW x no. of hours

kilowatt-hours

To convert from kilowatt-hours into joules 
change kilowatts into watts and hours into 
seconds:

1 kW = 1,000 W
1 hour = 60 x 60 s = 3,600 s

Then P = Et
P = 1,000 x 3,600
P = 3,600,000 J

Ring Circuits

Sockets in the home are connected in a special 
type of parallel circuit called a ring circuit.

e.g.

Ring circuits have the following advantages:

       i) There is less current in each wire since 
there is more than one path to each
socket.

      ii) Thinner cable can be used since there 
is less current.

     iii) There is less risk of overheating  with 
a smaller current.

Differences between power and Lighting 
Circuits

Lighting Circuit Socket Circuit

 simple parallel ring

5 A max 30 A max

thin cable thick cable

Using Electricity
Summary Notes
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Section 6 - Movement from Electricity
Magnetic Fields and Electric Currents

When current passes through a wire a 
magnetic field is produced around the wire.

When a current carrying wire is placed in a 
magnetic field there is force on the wire

The magnetic effects of current are used in 
devices such as electric bells, electromagnets, 
relays and motors.

Current, Magnetic field and Force

Electric current, magnetic field and force (or 
movement) are inter-related quantities.  If two 
of these are present the third will be produced.

When a current carrying wire is placed in a 
magnetic field the force on it will depend on 
both the direction of the current and the 
direction of the magnetic field.  Reversing 
either of these will reverse the direction of the 
force on the wire.

Electric Motors

rotating coilbrushes

field coil
(magnet)

commutator

In an electric motor the field coils (or 
magnets) produce an magnetic field.  The 
rotating coil carries a current in the 
magnetic filed and therefore there is a force 
on the rotating coil.

In order to keep the motor turning in the 
same direction the commutator reverses the 
direction of current in the rotating coils 
every half turn.

The brushes make electric contact with the 
commutator while allowing it to rotate.

Commercial Motors

Commercial motors have:

• carbon brushes to provide good electrical contact to the commutator without creating too much wear 
on the commutator.

• field coils instead of permanent magnets in order to provide a stronger magnetic field.

• multi-section commutators to keep the turning force large and the rotation smoother.

Using Electricity
Summary Notes
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1. When an object becomes negatively charged ; has it gained or lost electrons ?

2. If a plastic rod becomes positively charged when rubbed with a cloth , explain 
in terms of electrons what has happened to:
a) The rod.
b) The electrons.

3 . Charged conductors can usually be discharged by “ earthing” , that is , 
connecting them by a conductor to the ground.
Explain in terms of electrons what happens when:
a) A negatively charged object is earthed 
b) A positively charged object is earthed

4. When you walk across a nylon carpet then touch a radiator , window frame or 
other large conducting object you may receive a shock , why?

5 . The current in a heater is 7 amperes . How much charge flows through the 
heater in 30 seconds?

6 .  A hair drier is switched on for 5 minutes. If the current is 3 amperes how much 
charge flows through the hair drier ?

7. Twelve coulombs of charge flow through a lamp in 6 seconds. What is the 
current flowing in the lamp?

8 . A switch is closed for 10 minutes. If 3600 coulombs of charge pass through the 
switch in this time , what is the current flowing through the switch ?

9 . A car headlamp draws a current of 2 amperes . How long must the lamp be 
switched on for 10 coulombs to pass through it?

10 Explain what is meant by the terms
a) Direct current
b) Alternating current

11 . A cathode ray oscilloscope gives the following pattern when its y-gain control 
is set to 5V/cm .

a) What voltage is being displayed on the screen?
b) What difference would there be in the pattern if the y-gain control was set to 

2V/cm ?

12 .a) What are some of the advantages of using diagrams to describe electric 
circuits ?
b) Why are symbols used rather than drawings or pictures ?

Using Electricity
Questions
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13. Redraw the following circuits using symbols

     

1 4 . Redraw the diagrams below to include meters which will measure the 
current through and the voltage across component E .

15 . Are the lamps  in parallel or series?

16 . What should the ammeters read in the following circuits (the bulbs are 
identical)

Using Electricity
Questions
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17 What should the voltmeters read in the following circuits (the bulbs are 
identical)

1 8 a) In the circuit below the voltages are as shown. What is the voltage of the 
supply?

b) In the circuit below the voltages are as shown .What is the voltage across 
the second resistor ?

19. The diagram shows the circuit of the courtesy light in a two door car

a) What happens to a switch when a door is opened ?
b) Explain why the switches are in parallel rather than in series .

Using Electricity
Questions
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20 . This diagram is a simplified version of part of the wiring of a car .

a) Which switch or switches must be closed for the wipers to come on?
b) Which Switch or switches must be closed for the horn to operate ?
c) When only the wipers are switched on , the voltage across the wiper motor 

is 12V . The horn is then switched on . What will happen to the voltage 
across the wiper motor ?

d) Suggest what the voltage across the horn might be ?
e) It takes 1A to operate the wipers and 2A to operate the horn , if both are 

switched on , what current will be drawn from the battery?

21 . The diagram below shows a simplified version of a car lighting system

Copy and complete the circuit diagram to show how the six lamps are wired 
up. Include a sidelight switch and a headlight switch in your diagram 

22 .The value of a resistor is given as 4.2 kΩ . This means 4200 Ω What do the 
following mean ?

a) 6.8 kΩ , b) 470 kΩ .

23 .In a certain circuit the current is 4 milliamperes (4mA) . This means 4/1000 th of 
an ampere (0.004 A). What do the following mean ?
a) 2mA b) 4mA c) 6mA d) 80mA

24. What is the resistance of each lamp?

Using Electricity
Questions
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25 . Calculate the current in each of the following circuits

26 . Find the voltage across each bulb

27 . The graph shows the result of an experiment to measure the current and 
voltage for a torch bulb .

a) Explain why the graph is not a straight line .
b) Use the graph to work out the resistance of the bulb when the current 

flowing through it is
i) 0.2A ii) 0.5A iii)  0.7 A

c) For a conductor to have constant resistance at all currents , what shape 
must its voltage / current graph be ?

28. Find the total resistance of the following circuits.

29. Find the total resistance between points X and Y in the following circuits

Using Electricity
Questions
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30 . Find the current flowing at point A in each of the following circuits .

Explain why it is dangerous to connect many appliances to one socket when 
using an adaptor- .

31 . The total resistance between A and B is 25Ω

What s the resistance of R ?

32 . Without using an equation, what can you say about the resistance between A 
and B

8Ω

5Ω

A B

33 . Calculate the total resistance of each of the following circuits

34. Find the unknown (V, I or R) in the following circuits

35 . For how long must a 60W bulb be switched on to receive 2400J of electrical 
energy ?

Using Electricity
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36 . What is the power rating of a hairdryer which uses 64,000 J of electrical 
energy in 2 minutes and 40 seconds ?

37 . How much electrical energy will be supplied to a 1kW electric fire if it is 
switched on for 3 hours ?

38 . Calculate the power rating of
a) A 12V car battery delivering a current of 3A .
b) A 230V mains supply delivering 2.5A to a fire .
c) A 230V mains supply delivering 8A to an electric kettle .
d) A 230V mains supply delivering 0.45A to an electric shaver .

39 . What will be the current flowing when
a) A 60W bulb operates from a 240V supply ?
b) A 2kW electric fire operates from 240V supply ?
c) A 5W bulb operates from a 1.5V battery ?

40 . What voltage must be supplied when
a) A 2kW kettle has a current of 4A flowing through it ?
b) A 3W buzzer draws a current of 1 A ?
c) A 25W speaker has a current of 0.3A flowing through it ?

41 A bulb operating from a 240V supply has a resistance of 960Ω 
a) What is the current through the bulb ?
b) What is the power rating of the bulb ?

42 . An electric fire operating from a 250V supply draws a current of 4A . 
a) What is the resistance of the element in the fire ?
b) What is the power rating of the fire ?

43 . A 240 ohm resistor is connected across a 12V battery
a) What is the electrical power dissipated in the resistor ?
b) How many joules of electrical energy does it use in 1 minute ?

44 . What is the resistance of a 60W bulb operating from a 240V supply ?

45. What is the power rating of a 24Ω resistor connected across a 6V battery ?

46 . a) What is the resistance of a 2kW heater element which draws a current of 
8A ?

b) Find the power rating of a bulb whose filament has a resistance of 200Ω when 
a current of 0.4A flows through it .

47 . When you buy a plug it will contain a 13A fuse . Why is it important to change 
the fuse if the plug is to be fitted to a table lamp ?

48 . Why do light fittings in a bathroom use a pull cord rather than an ordinary wall 
switch ?
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49 . Why should water not be used to fight a fire where there may be electrical 
wiring ?

50. In household appliances the switch must be connected to one particular wire .
a) Which wire is it ?
b) Why is it so important for the switch to be connected to this particular 

wire ?

51 . Give an example of a situation where a fuse would blow in a plug .

52 . Why must the metal casing of an appliance be earthed ?

53 . The following diagram shows an incorrectly wired kettle .

a) What could be the outcome of the kettle being connected in this way? 
b) Sketch what you think would be the most dangerous way of connecting 
the kettle, and explain what would happen if someone tried to use it .

54. a) Give an advantage that double insulation has over earthing .
b) Draw the symbol which is used to show that an appliance is double 
insulated

55 . Describe how an ohmmeter can be used to detect - 
a) An open circuit .
b) A short circuit

56 . State two reasons why house wiring connects appliances in parallel .

57 . What are the purpose of the following on a meter board ?..
a) The service cable . b) The Electricity Boards fuse box .
c) The electricity meter . d) The consumer unit .
e) The main switch .  f) The domestic circuit cables .
g) The earth terminal .

58 .a) Draw a diagram of a ring circuit containing 4 bulbs .
b) What are the advantages of a ring circuit over a parallel circuit ?

59 .a) What is a miniature circuit breaker used for ?
b) Name some advantages of using a miniature circuit breaker in an 
appliance .

60 .Each kilowatt-hour of electricity costs 3p . Find the cost of the following: 
a) A 50W bulb which is switched on for 4 hours .
b) A 300W fire which is switched on for 30 minutes .
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61 . How many joules of energy are in 4 kilowatt-hours ?

62. A D.I.Y enthusiast builds a sun lounge onto his living room, and connect its 
lights as shown below:

 

a) Which lights would come on if each of the switches , 1 , 2 and 3 were 
turned on , one at a time?
b) How can the sun lounge light be turned on ?
c) Can all the living room lights be on at once ?
d) Redraw the circuit with the sun lounge light connected so that it can any 
of the other lights being on .be turned on without any of the other lights being 
turned on.

63. a) Draw a diagram of a simple electromagnet which could be used to pick 
up a few paper clips .
b) How could you increase the power of the electromagnet ? 
c) How does the electromagnet work ?

64 . Draw a circuit diagram for an electric bell which uses an electromagnet, 
and explain how it works.

65 . The arrangement shown is a relay. When switch S is closed , it switches on 
circuit X by remote control 

a) Study the diagram and then describe how the relay works .
b) Write a list of every day uses of relays .
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66 . The following circuit is for a car Starter motor . The switch S on the dashboard 
or steering column is turned on by the driver . Current then flows through the 
coil X which is wound on an iron bar. Y is a piece of iron with a copper ring at 
its right hand end . It is free to slide to the right or left between two contacts K , 
but is pulled to the right by the spring Z

a) Describe what happens when switch S is closed . ,
b) Why is spring Z necessary ?
c) Why should the ring on Y be made of copper ? -
d) Why is switch S not connected directly to the starter motor ?

67 .Describe an experiment to show the presence of a conductor .
magnetic field round a current carrying

68 . The diagram below shows a simple electric motor .

a) Copy the diagram and label the components . c 
b) Explain how the motor works .

69. Name and explain the differences between a commercial and a simple motor
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.1 - From the Wall Socket I

1. For each appliance, fill in the correct energy change. (3)

APPLIANCE MAIN ENERGY TRANSFORMATIONS
Lamp Electrical 
Vacuum Cleaner Electrical 
Iron Electrical 
Fan Heater Electrical 
Television Electrical 
Hi-fi Electrical 

2. Copy and complete the table below: (2)

APPLIANCE POWER RATING FUSE
Clock 10 W
Table lamp 60 W
Iron 1200 W
Kettle 2000 W

3. The questions below refer to this diagram:

(a) Make a table to show which wires (A, B or C) are
the live, neutral and earth wires. (1_)

(b) Add another column to your table to show which
colours of insulation each wire should have. (1_)

(c) Name the part of the plug labelled 'X', and say what
its function is. (2)

Total 10 marks

X

A

B
C
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.2 - From the Wall Socket II

1. What does water do to the human body’s ability to conduct electricity? (1)

2. Information about flex sizes is given in the table below:

CONDUCTOR SIZE MAXIMUM POWER (W) FLEX USED FOR MAXIMUM CURRENT (A)
0.50 mm2 750 Lamps, hairdryers, hi-fi 3
0.75 mm2 1500 Fridges, TVs, cleaners 6
1.00 mm2 2400 Electric drills, kettles 10
1.25 mm2 3200 Electric fires, extensions 13
1.50 mm2 4000 Lighting circuits 16
2.50 mm2 7200 Sockets, immersion heaters 30
10.00 mm2 6000 - 12 000 Cookers, instant showers 60

(a) What is the maximum current that a 1.00 mm_ flex is expected to carry? (1)
(b) What size of flex would be needed for an appliance rated at 13.5 A? (1)
(c) A pupil states that if the size of a flex is doubled, it will be able to carry double the current. Do you

agree with this? Use values from the table to justify your answer. (1)
(d) If a flex of cross-sectional area 0.75 mm2 were to be used with an appliance rated at 13 A, what energy

transformation could take place in the flex? Explain your answer. (1)

3. (a) Draw the double insulation symbol. (1)
(b) Which wire is not required in the flex of these appliances? (1)

4. Fuses, switches and earth wires are all safety devices.

(a) Explain how the earth wire acts as a safety device. (2)
(b) Why must the fuse and any switches be placed in the live lead? (1)

Total 10 marks

PSPS

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.3 - Alternating and Direct Current I

1. Explain what alternating current and direct current mean, and state the type of supply (mains or battery) that
produces each. (3)

2. (a) What is the value of the mains voltage in Scotland? (_)
(b) What is the frequency of the mains supply? (_)

3. Construct a table showing the following components with their correct symbol: (2)

cell; bulb; resistor; diode

4. Look at this oscilloscope pattern:

(a) Is this trace representing ac or dc input? (1)
(b) If the gain is set at 2 V per division, what is the peak voltage of the trace? (1)
(c) Describe what would happen to the trace on the screen if a 3 V source

was used instead. Use the words frequency and amplitude in your
answer. (1)

5. How does the peak value of an alternating voltage compare to its quoted value? (1)

Total 10 marks

PSPS

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.4 - Alternating and Direct Current II

1. State the symbol, the correct unit and the shortened form of the unit in the appropriate columns for each of
the quantities listed. The first one has been done for you. (2)

QUANTITY SYMBOL UNIT UNIT SYMBOL

time t second s
current
voltage

2. What is an electric current? (1)

3. (a) Calculate the charge that passes along a wire if a current of 10 A flows for 30 seconds. (2)
(b) Calculate the charge that passes through a bulb if it draws a current of 500 mA for 8 seconds. (2)
(c) 12 Coulombs pass through a lamp in 6 seconds. What is the current flowing through the lamp? (2)

4. What is the definition of the voltage of a supply? (1)

Total 10 marks

CRCR

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.5 – Resistance I

1. Draw this circuit diagram carefully in your homework jotter, adding the circuit symbol for an ammeter in
position to measure the current through lamp L. Then add the circuit symbol for a voltmeter in position to
measure the voltage across lamp L. (2)

2. What happens to the current in a circuit when the resistance is increased? (1)

3. Variable resistors can be used in two main ways – to alter voltage, or to alter current.

(a) What do we call the variable resistor when it is set up to alter the size of the current in the circuit? (1)
(b) What do we call the variable resistor when it is set up to alter the size of the voltage over the resistor? (1)

4. A lamp has a resistance of 960 Ω. It needs to draw a current of 0.25 A to operate at its correct brightness.
What size of voltage does it need? Use Ohm's law to calculate the answer. (2)

5. The graph below shows how the resistance of telephone wire varies with length.

(a) From the graph, what will be the resistance of a length of wire 400 metres long? (1)
(b) Use this answer to calculate the resistance of a piece of wire 20 000 m long. (1)
(c) The electrical signals must be boosted at regular intervals in order for the signal to remain strong

enough. One amplifier is required for every 50 Ω of resistance.

Calculate the number of amplifiers needed for the 20 000 m long piece of wire in part (b). (1)

Total 10 marks
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.6 – Resistance II

1. Name 3 electrical devices from the home that use resistors to convert electrical energy into heat. You
should only list devices that do this on purpose – for instance, televisions heat up, but you don’t switch on
the TV to heat the room! (1)

2. (a) A 1200 W hair dryer is connected to the mains (230 V). Calculate the current drawn. (2)
(b) The dryer is used for 5 minutes. How much electrical energy is used in this time? (2)

3. Match the heads and tails of the sentences, and then copy them into your jotter: (2)

The energy transformation in a filament wire occurs in the gas.
The energy transformation in a discharge lamp occurs in light.
In a lamp, electrical energy is transformed into heat.
In a resistive circuit electrical energy is transformed into the resistance wire.

4. Which is more efficient at transferring electrical energy to light - a filament lamp or a gas discharge lamp? (1)

5. A 100 W light bulb is found to draw a current of 0.43 A when it is operating correctly. Use this information
to calculate the resistance of its filament. (2)

Total 10 marks

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.7 – Useful Circuits I

1. Give one example from your home where two switches are used in series to switch on an appliance. (1)

2. (a) Draw a circuit diagram for a circuit that has three lamps in series attached to a battery pack, and add a
switch that controls all three lamps. (1)

(b) If the three lamps are rated as "6 V, 0.06 A", calculate the supply voltage needed to allow them to
operate properly.  (2)

(c) What size of current will be drawn from the battery? Explain why it is this value. (2)

3. (a) Draw a circuit diagram for a circuit that has three lamps in parallel attached to a battery pack, and add a
switch that controls all three lamps. (1)

(b) If the three lamps are rated "6 V, 0.06 A", calculate the current drawn from the battery pack. (1)
(c) What size voltage must the battery be to allow them to operate properly? Explain why it is this value. (2)

Total 10 marks
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.8 – Useful Circuits II

1. (a) Draw a circuit diagram for a simple continuity tester using an L.E.D. and a battery. (2)
(b) Describe how this equipment would be used to check for faults in a circuit. (1)

2. A pupil uses an ohmmeter to check a circuit for open and short circuits.

(a) How would a short circuit be identified using the ohmmeter? (1)
(b) How would an open circuit be identified using the ohmmeter? (1)

3. Why can connecting too many appliances to one socket be dangerous? (1)

4. Calculate the equivalent resistance between X and Y in each of the following networks, showing all the
working for each one: (4)

(a)

(b)

(c)

(d)

Total 10 marks

X
12 Ω4 Ω

Y

X Y

4 Ω

12 Ω

X Y

16 Ω

16 Ω

16 Ω

X Y

6 Ω

12 Ω

2 Ω

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.9 – Behind the Wall

1. Answer the following questions about household wiring:

(a) How are appliances connected in household wiring – in series or in parallel? (1)
(b) What is the purpose of the mains fuses? (1)
(c) What is a circuit breaker? (1)
(d) Electricity bills are made up based on a unit called the kilowatt-hour. What physical quantity is

measured in kilowatt-hours? (1)

2. (a) Give two reasons why the ring circuit is the preferred method for wiring sockets in parallel. (2)
(b) Sketch a circuit diagram of a ring circuit with three sockets connected to it. Label each wire drawn. (2)

3. Look at this diagram. It is a piece of equipment placed in every home by the Electricity Board.

(a) Name this piece of equipment. (1)
(b) The part labelled X in the diagram holds several fuses or circuit breakers.

Give one reason why a circuit breaker would be preferable to a fuse. (1)

Total 10 marks

ON

X

CRCR

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.10 – Movement from Electricity I

1. (a) What exists around a wire when an electric current flows through it? (1)
(b) If the wire is wrapped into a coil, what does the coil become when a current flows through it? (1)
(c) List two practical applications that make use of this effect. (2)

2. A wire is placed in a magnetic field as shown. When a current flows through the wire, what happens to it?
Why does this happen? (2)

3. In the diagram below, the copper wire moves to the right when the switch is closed. Describe two ways of
getting the wire to move to the left when the switch is closed. (2)

4. Draw the circuit symbol for a reed relay. (1)

5. A magnet can destroy data stored on a computer floppy disc. This is because the floppy disc stores data
magnetically.

Why could placing the disc on a piece of electrical equipment destroy the data? (1)

Total 10 marks

CRCR
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USING ELECTRICITY
Quick Homework Exercises

Homework 2.11 – Movement from Electricity II

1. Label this diagram to show the four main parts
of an electric motor. The parts are listed in the
table for question 2. (2)

2. Copy the following table, and complete it to show the function of each part of an electric motor: (4)

PART FUNCTION
Rotating coil
Field coil
Brushes
Commutator

3. Commercial motors use improved components to offer a better performance. Instead of wire brushes,
carbon is used. The split-ring commutator is replaced with a multi-segment commutator.

Explain the benefit gained from each of these changes. (2)

4. A simple DC motor comprises a loop of current-carrying wire in a magnetic field. Explain why the loop of
wire rotates as shown. You must mention the current direction and the force on each part of the loop in your
answer. (2)

Total 10 marks
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