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Conductor - high electrical conductivity, is
metallic element usually in group 1 until 3



Semiconductor – is intermediate between
metal & non-metal (group 4)



Conductor:

Material that readily
allow current to flow
through.
Generally have high
electrical conductivity
when in solid state



Insulator:

Material that poor conductors electric
current, does not conduct electrical
current under normal condition.
Used to prevent current when it is not
wanted.



Semi Conductor:
Material that is between conductor &
insulator in its ability to conduct
electric current.
It classed below the conductor in their
ability to carry current



Semi Conductor:

Unique
characteristic ,
certain
semiconductors
material are basis
for electronic
device 





DIRECT CURRENT

Flowing continued to one direction only
the polarity to the terminal voltage cell is constant



BATTERY

Combination of cell 
Cell - one unit or a combination of material that is used to
convert chemical energy into electrical energy
Output current depend on output voltage and resistance

 
I = current

V = voltage

R = resistance



Electromotive Force, e.m.f

Electric current cannot flow through the
conductor until one source of external energy
supply to that conductor
It provided by a source of energy such as a
battery or generator and measured in volts
e.m.f is the external work expended per unit of
charge to produce  an electric potential difference
across 2 open circuit terminal
Known as measurement of energy that causes
current to flow through circuit - voltage



Charge
Unit of charge is the coulomb (C) where one
coulomb is one ampere second
1 Coulomb = 6.24 x 10¹⁸

        Q = It

Q – charge
I - current in ampere
t - time (second) 



Current
Electrical charge movement or rate of movement
of charge 
Unit  - Ampere (A),  symbol - I
The number of electrons flowing past a point in a
circuit.
Conventional Current flows from positive to
negative however  electrons are negative so they
really flow from negative to positive
So faster electrons or more electrons, bigger
current, brighter bulb



Symbol: I
Units: ampere (A) 

(ampere = amps)
  I = Q

         t
1 ampere is the amount of current that
exists when a number of elctrons having
a total charge of one coulomb move
through a given cross- sectional area in
one second



Representing current
direction 



Potential energy (Voltage)

Define as the difference in energy level of a
unit charge located at each of 2 points in a
circuit 
Represents the energy required to move the
unit charge from one point to the other
Known as electrical potential, unit volt (V)

volts = watts  OR   volts = joules
   ampere    coulombs



Define as resistance that exist from
conductor in current flow
Unit is ohm (Ω) and symbol is R
Opposition of current in electric circuit
One ohm (1Ω) of resistance if there is one
ampere (1A) of current in a material
when one volt (1V) is applied across the
material

Resistance



FACTORS THAT AFFECT THE
RESISTANCE OF CONDUCTOR

MATERIAL#R E S I S T O R



Resistor Colour Code:



Measuring
Instruments

There are many types of electronic
measuring instrument. Such as
Wattmeter, Ohmmeter,
Voltmeter,Ammeter and Megger



The Ohmmeter

Symbol   Ω
Instrument for measuring electrical
resistance
Does not function with a circuit connected to
a power supply
To measure the resistance of particular
component, it must take out from the circuit
and tested separately



How to connect
Ohmmeter



Voltmeter

symbol  V
Used to measure the potential difference
(voltage) between 2 points
The circuit is not changed,hence voltmeter
is connected in parallel
Voltmeter should have a very HIGH
resistance



How to connect
Voltmeter



Ammeter

Symbol   A
Used to measure current
To measure current, the circuit must be
‘broken’ ,to allow the ammeter to be
connected  in series 
Ammeter must have a low resistance
All the current flowing in the circuit must
through the ammeter



How to connect Ammeter



Types of
Electrical

Circuit



Simple Circuit
Consist of 3 basic things:
–Voltage source
–Load
–Path for current

A simple circuit consists of a source of potential
difference (battery), a load or device that uses the
energy (light, stereo, etc), and conductors creating a
continuous path (wires).



Simple Circuit



Open Circuit
The current path is broken
A condition in an electric circuit in which
there is no path for current between 2
points
Example: broken wire or a switch in the
‘open’ or ‘off’ position



Open circuit



Short
Circuit

A low resistance connection
established by accident or intention
between 2 points in the circuit
The current tends to flow through
the area of low resistance,
bypassing the rest of the circuit
The voltage tends to zero, and
current tends to infinity
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If a wire is connected around
the bulb all the current will
bypass the bulb and it goes out 

We call this a SHORT CIRCUIT



Complex
Circuit

 A circuit that consist of inductor (L), resistor
(R) and Capacitor ( C) or diode
All the components are treated as resistor to
find net impedance
Complex number must sometimes be used to
solve this types of circuit
contains RLC and diode or 
transistor in neither purely series or
 parallel.




