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Definition:Electric current is the
flow of electric charge through
a conductor, typically measured
in amperes.
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For an electric current to flow, 
two things are needed:

A complete circuit for current to flow A source to "push" the current 
around the circuit:

Metals like copper and steel form the pathway for 
the current to circulate. Metals are chosen
because they are excellent conductors of 

electricity.

The push can be supplied by a cell, 
battery, or power source.
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To measure electric current, we 
use an ammeter,

Analogue 
meter

digital
meter

Galvanometer
use to measure tiny 

current
•
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An ammeter is connected into a circuit in series.
The reading on an ammeter is in amperes 
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How current and electron move Current flow

electron flow
around the circuit?

Conventional electric current flows from
the positive terminal to the negative 

terminal.

However, it is now understood that in
metals, negatively charged electrons move,

leaving the negative terminal of the cell 
and flowing towards the positive terminal.

For more help, please visit www.exampaperspractice.co.uk



Measuring ampere

1 ampere = 1 coulombs of charge per second 

Equation
Current = Charge (Coulombs) 

/ Time (s)
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An electric motor draws a current of 250 mA
for 45 seconds. How much electric charge
passes through the motor during this time?
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An electric motor
draws a current of 250

mA for 45 seconds.
How much electric

charge passes
through the motor 
during this time?

I = Q / T 

Q = I * T 

= 0.25 * 45

= 11.25 C 
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Calculate the time tit takes for a total
charge of 20 C to pass through a 
conductor with a current of 4 A.
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Calculate the time t it
takes for a total charge
of 20 C to pass through

a conductor with a 
current of 4 A.

I = Q / T

T = Q / I

= 20 / 4
= 5s 

For more help, please visit www.exampaperspractice.co.uk



the amount of work done per unit 
charge to move a charge between two
points in an electric field,
measured in volts (V).

The difference in electrical
potential between two points. 

UNIT = VOLT MEASURED BY = VOLTMETER
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The energy supplied by a source (such as
a battery or generator) per unit charge 
as it moves around a complete circuit. 

* IT IS ALSO MEASURED IN VOLTS
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If cells with e.m.f.s E1 and E2 are 

connected in series, their combined 

e.m.f.s is given by: 

E = E1 + E2 

1.5 V

3.0V

1.5 V

+
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When one cell is connected the wrong
way round, the combined e.m.f is
reduced. 

1.5 V 1.5 V1.5 V

1.5 V

+ +
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1 volt = 1 j of energy to move 1 coulombs of charge

Equation
Voltage = Work done (J) / 

coulombs (C)
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Calculate the
electromotive

force (e.m.f) of a 

battery that 

transfers 72 J of

energy to a charge 
of 6 C.
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Calculate the
electromotive

force (e.m.f) of a 

battery that 

transfers 72 J of

energy to a charge 
of 6 C.

V = W / Q
= 72 / 6
= 12 V 
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Given a potential difference of
15V across a resistor, calculate 
the energy transferred when:

through it.
b. A charge of 6C passes
through it.
c. A current of 2.5A flows for 20
seconds.

a. A charge of 3C passes 
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Given a potential difference of
15V across a resistor, calculate 
the energy transferred when:

through it.
b. A charge of 6C passes
through it.
c. A current of 2.5A flows for 20
seconds.

a. A charge of 3C passes 
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Given a potential difference of
15V across a resistor, calculate 
the energy transferred when:

through it.
b. A charge of 6C passes
through it.
c. A current of 2.5A flows for 20
seconds.

a. A charge of 3C passes 
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1.5 V 1.5 V

3.0V

In a circuit with two 1.5V cells
connected in series, calculate

the energy gained by 4C of
charge passing through the 

cells.

+
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In a circuit with two
1.5V cells connected
in series, calculate

the energy gained by
4C of charge passing 

through the cells.

For more help, please visit www.exampaperspractice.co.uk



For more help, please visit www.exampaperspractice.co.uk



For more help, please visit www.exampaperspractice.co.uk



Equation
voltage = current x resistance

(v = ir) 

or

Resistance = voltage / current
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Calculate the resistance
of a resistor when a

current of 0.03A flows
through it and there is a
potential difference of
12.0V across its ends.

For more help, please visit www.exampaperspractice.co.uk



V = IR 
12 = 0.03 R 
R = 400 ΩCalculate the resistance

of a resistor when a
current of 0.03A flows

through it and there is a
potential difference of
12.0V across its ends.
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a. Determine the resistance of a
lamp when a current of 8.0A passes

through it while connected to a 
240V supply.

b. If the potential difference
across the lamp is increased,
predict whether the current flowing 
through it will increase or decrease.
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V = IR 
240 = 8 R 
R = 30 Ω

a. Determine the resistance of a
lamp when a current of 8.0A passes

through it while connected to a 
240V supply.

b. If the potential difference
across the lamp is increased,
predict whether the current flowing 
through it will increase or decrease.
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V = IR 

increases, I will 

increase too! 

When V 

across the lamp is increased,
predict whether the current flowing 
through it will increase or decrease.

a. Determine the resistance of a
lamp when a current of 8.0A passes

through it while connected to a 
240V supply.

b. If the potential difference 
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What potential difference
(p.d) is required to establish
a current of 7.5A through a 

100Ω resistor?
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V = IR 
= 7.5 x 100

= 750V What potential difference
(p.d) is required to establish
a current of 7.5A through a 

100Ω resistor?
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a. Determine the resistance
of a resistor when a potential
difference of 240 V results in a

current of 60 mA flowing 
through it.

b. Calculate the potential 
difference required to produce

a current of 20 mA through 
the resistor.
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60mA = 0.06A

V = IR
240 = 0.06 R 
R = 4000 Ω

a. Determine the resistance
of a resistor when a potential
difference of 240 V results in a

current of 60 mA flowing 
through it.

b. Calculate the potential 
difference required to produce

a current of 20 mA through 
the resistor.
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From previous question:
R = 4000 Ω

V = IR 
= (0.02)(3000)

= 60V 

a. Determine the resistance
of a resistor when a potential
difference of 240 V results in a

current of 60 mA flowing 
through it.

b. Calculate the potential 
difference required to produce

a current of 20 mA through 
the resistor.
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EG: FILAMENT LAMP 
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EG: FILAMENT LAMP 

Why does current
increase more 
slowly here?

As voltage rises, the filament heats up 

At elevated temperatures, the
filament's resistance increases, causing

the current to rise more slowly. But 
why?

and emits brighter light.

electrons and the lattice structure
(Intuition: It's akin to navigating through a

crowded space where collisions are 
frequent due to random movements).

a. Higher currents lead to more electrons 
flowing through the tungsten wire.

b. This increases collisions between 
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The diagram below shows the 

current-voltage characteristic of 

a two ohmic resistors. Which 
resistor, A or B, has a higher resistance? Give your reason.
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Resistor B has higher
resistance. 

Its current increases slower 
than resistor A when potential 

difference increases. 
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affecting the resistance of a wire 

The longer the wire, the greater its 
resistance -directly proportional

l

l

1Ω

l

2Ω
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affecting the resistance of a wire 

Lower resistance

Doubling the radius of the wire
halves the resistance 

Higher resistance
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a. Determine the resistance of a piece
of wire that is 10.0 m long, made of the
same material as a 1 m length which 

has a resistance of 0.8 Ω.

wire that has half of the cross-sectional
area of the original wire but is made of 

the same material.

Answer: 8 Ω

proportional to the resistance.

1 : 10

b. Calculate the resistance of a 2.0 m 
0.8 : 8 

The length of the wire is directly 
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a. Determine the resistance of a piece
of wire that is 10.0 m long, made of the
same material as a 1 m length which 

has a resistance of 0.8 Ω.

wire that has half of the cross-sectional
area of the original wire but is made of 

the same material.

the wire double the resistance 

1.6 x 2 = 3.2 Ω

The length of the wire is directly 
proportional to the resistance.

1 : 2
0.8 : 1.6 

b. Calculate the resistance of a 2.0 m Halving the cross sectional area of 
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Equation

p = VI
Power = voltage x current 
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Equation
Power = voltage x current 

p = VI
Since energy = power x time

e = VIT
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An hair dryer operates from a
240 V main supply. It consumes
a current of 0.30 Calculate the
rate at which electrical energy

is transferred by the hair dryer.

Also, determine the total 
energy transferred in one 

minute.

? W
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E = P * t
= 72 * 60
= 4320 J 

P = VI
= 240 (0.3)

= 72W
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Equation

power (kW) x time (h)
Energy Transferred(kWH) = 
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A light bulb with a power rating of 60
watts operates for 5 hours. How much 

energy does it consume in kilowatt-
hours (kWh)?
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A light bulb with a power
rating of 60 watts operates

for 5 hours. How much
energy does it consume in 

kilowatt-hours (kWh)?

Energy transferred = Power x Time 
= 0.06kW x 5h

= 0.3 kWh
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Tom checks his electricity bill for a three-month period. The meter reading at
the start was 1800 kWh and at the end, it was 1980 kWh. Electricity costs 12 
cents per kilowatt-hour (kWh). Calculate his electricity bill for this period.
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Tom checks his electricity bill
for a three-month period. The
meter reading at the start was

1800 kWh and at the end, it
was 1980 kWh. 

Electricity costs 12 cents per 
kilowatt-hour (kWh). Calculate 

his electricity bill for this 
period.

= 180 x 0.12
= £21.6

Energy used: 
1980kWh -1800 kWh = 180 kWh

Total cost: Unit used x Unit cost
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