

In a series circuit
components are one
after another, there is
just one route the
current can take.

Series Circuit



In a parallel circuit
there are junctions and
more than one route
the current can take.

Parallel Circuit

Switch
Lamp
Ammeter
Voltmeter





In metals current is carried
by negative electrons, from
the negative to the positive
terminal
Conventional current,
however, goes from the
positive to the negative
terminal

Cell
Battery
Resistor
Variable resistor
Motor
Diode
Thermistor
LED
LDR







Current is measured in
amperes, A, using an
ammeter
Current is conserved
and is the same all the
way round a series
circuit
Current splits at a
junction in a parallel
circuit

Current







Potential Difference is
measured in volts, V,
using a voltmeter
In a series circuit the
p.d. across each
component adds up
to the p.d. of the cell
In a parallel circuit the
p.d. across each
branch is the same

Potential Difference, p.d.







charge = current x time
Current is the rate of
(C)
(A)
(s)
flow of charge
In metals current is
Q = It
the flow of electrons
Potential difference
is the energy
transferred to each energy
= charge x potential
coulomb of charge transferred moved difference

(J)

(C)

E = QV

(V)





Resistance opposes
the flow of current
The bigger the
resistance the
smaller the current





potential = current x resistance
difference
(V)
(A)
(W)
V = IR

In series resistors
increase the total
resistance as it is
harder for current to
flow
In parallel resistors
decrease the total
resistance as there
are more paths for
the current to follow



Current

The current passing
through a fixed
resistor is directly
proportional to the
potential difference
across it
Filament lamps have
a bigger resistance
as they get hotter,
so current isn’t
proportional to p.d.

Potential difference

Current



Potential difference

Diodes only conduct
current in one
direction
◦ They have a very
high resistance if
the potential
difference is in the
opposite direction

Current



Potential difference



Thermistors have a
resistance that
depends on
temperature
Resistance (W)

Light Dependent
Resistors have a
resistance that
depends on light
intensity

Resistance (W)



Temperature (oC)

Light Intensity (lux)

Light Dependent Resistor
(LDR)

Thermistor



When current passes through a resistor work is
done against the resistance, so energy is
transferred
◦ The energy is transferred by heating and dissipated
to the surroundings



In a resistor electrons pass through the lattice
of vibrating ions and collide with them
◦ The more collisions the harder it is for the electrons to
pass through, and so the bigger the resistance
energy
= current x potential x time
transferred
difference
(J)
(A)
(V)
(s)
E = IVt





As electrons pass
through a resistor they
collide with the vibrating
lattice ions
◦ This transfers energy to
the ions and makes
them vibrate more
The more collisions the
bigger the resistance
- + + + + +
- + + + + +
+ -+ + + + -



Resistance can be
reduced in a circuit
in a number of
ways:
◦ Use materials with a
low resistance (e.g.
Metals such as
copper)
◦ Use thicker wires
◦ Cool the circuit down
to reduce lattice
H
vibrations

Power (W) = energy transferred (J)
time taken (s)
P=E
t



The amount of energy transferred in a circuit
depends on the time taken, so we normally
talk about power
Electrical Power = current x potential difference
(W)
(A)
(V)
P = IV

But V=IR so

Electrical Power = current2 x resistance
(W)
(A)
(W)

P = I2R

Also P = V2
R





Most appliances in the
home transfer energy
by electricity to either
a motor (kinetic
energy store) or a
heater (thermal
energy store)
All the energy
eventually ends up
being dissipated to
the surroundings
increasing the thermal
energy store







Power ratings of
appliances are
measured in Watts
(W)
A heater with a
power rating of 5kW
(5000W) transfers
5000J or energy per
second
Appliances with a
high power rating use
mains electricity from
the national grid



Cells and batteries
produce direct current
(d.c.)



◦ The charges move back
and forth

Current

Current

◦ The charges move in only
one direction

Time

Time



Direct Current

Mains electricity
produces alternating
current (a.c.)

In the UK the frequency is
50Hz and the average
voltage is 230V

Alternating Current

1.
2.
3.
4.
5.

Cable stay
Neutral terminal (0V)
Earth terminal (0V)
Live terminal (230V)
Fuse







Switches should be
connected to the live
wire of the circuit
The fuse will fail if too
high a current passes
through it
Circuit breakers can
be used instead of
fuses. They are easily
reset and act much
more quickly

