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Recap...... 

 Types of electricity  
• Current Electricity: Net flow of charges in a certain direction  
• Static Electricity: No net flow of charges in a certain direction  

 
 Matter can be classified into 3 types according to their electrical 

properties: 
  
• Conductors – Materials which have mobile charge carriers, mainly 

electrons and ions which will drift to constitute an electric current under 
the effect of an applied electric field. Hence they can conduct electricity. 
Examples include metals and electrolyte solutions.  

• Insulators – Materials which have no mobile charge carriers that can drift 
under the effect of an applied electric field. Hence they cannot conduct 
electricity. Examples include rubber, wood and plastic.  

• Semiconductors – Materials which have intermediate electrical 
conductivity which vary substantially with temperature. Examples include 
Germanium, Silicon. 
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Show an understanding that electric current is the rate 
of flow of charged particles.  

• All matter is made up of tiny particles called atoms, 
each consisting of a positively charged nucleus with 
negatively charged electrons moving around it. 

• Charge is measured in units called coulombs (C).  The 
charge on an electron is -1.6 x 10⁻¹⁹ C.  

• Normally atoms have equal number of positive and 
negative charges, so that their overall charge is zero. 

• For some atoms, it is relatively easy to remove an 
electron, leaving an atom with an unbalanced 
number of positive charges. This is called positive 
ion. 
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Show an understanding that electric current is the rate of flow 
of charged particles. (continued from previous slide) 

• Atoms in metals have one or more electrons which 
are not held tightly to the nucleus.  

• These free (or mobile) electrons wander at random 
throughout the metal.  

• But when a battery (or source) is connected across 
the ends of the metal, the free electrons drift 
towards the positive terminal of the battery (or 
source) producing an electric current. 
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Show an understanding that electric current is the rate of flow 
of charged particles. (continued from previous slide) 

• The size of the electric current is given by the rate of 
flow of charge and is measured in units called 
amperes with symbol A. 

• A current of 3 amperes means that 3 coulombs pass 
a point in the circuit every second. In 5 seconds, a 
total charge of 15 coulombs will have passed the 
point.  
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Electric current 

• Electric current is the rate of flow of electric 
charge.  

• Mathematically, I =       where  

     I is the electric current (unit: ampere, symbol: 
A);  

    Q is the electric charge (unit: coulomb, 
symbol: C);   

    t is the time taken (unit: second, symbol: s) 
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Charge & Coulomb 

• From the definition of electric current I=     we obtain,  

     Q = It. 

• Electric charge flowing through a section of a circuit is 
the product of the electric current and the time that it 
flows.  

 

 Q = It,  substituting in units we obtain the following : 

 1 C = (1 A) (1 s) = 1 A s  

 One coulomb is the quantity of electric charge that 
passes through a section of a circuit when a steady 
current of one ampere flows for one second.   
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Solve problems using the equation Q = It 
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Solve problems using the equation Q = It 
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Resistance and Ohm 

Ohm's Law states that the current through the conductor is directly 

proportional to the potential difference between its ends provided its 

temperature and other physical conditions remain constant. 
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Solve problems using  
P = VI, P = I²R, V= IR 
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Resistance & Resistivity 
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Resistivity 

• Resistivity is defined as the electrical property 
of a material that determines the resistance of 
a piece of given dimensions.  

l

RA
 

• It is equal to ρ =        where R is the 
resistance, A the cross-sectional area, 
and l the length, and is the reciprocal of 
conductivity. It is measured in ohm 
metres. It is denoted by the symbol ρ.  
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Solve problems using R = 
A

L
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Potential difference and Volt 

• Defining p.d in terms of energy:  
The potential difference between two points in a 

circuit is defined as the electrical energy 
converted to other forms of energy per unit 
charge passing between the two points.  

 
• Alternatively, defining p.d in terms of power:  
The p.d. between two points in a circuit is defined 

as the rate of conversion of electrical energy to 
other forms of energy per unit current flowing 
between the two points.   
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Potential difference and Volt (continued) 
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Potential difference and Volt (continued) 
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Potential difference and Volt (continued) 

Just for your info : The real Earth is electrically neutral. 
This means that it has the same number of electrons and 
protons, so their charges cancel out overall. Scientifically, 
we describe this by saying that the Earth has an Electric 
Potential of zero. M
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Solve problems using V =  
Q

W
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Sketch and explain  
the I-V characteristics  

of  
a metallic conductor at constant temperature,  

a semiconductor diode  
and  

a filament lamp. 
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Sketch and explain the I-V characteristics of a metallic conductor at 
constant temperature 
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Sketch and explain the I-V characteristics of a semiconductor diode 
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Sketch and explain the I-V characteristics of a filament lamp. 
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The temperature characteristic of a thermistor 
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E.M.F in terms of the energy transferred by a source in driving 
unit charge round a complete circuit 
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E.M.F in terms of the energy transferred by a source in driving 
unit charge round a complete circuit  

(continued from previous slide) 
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Distinguish between e.m.f. and p.d.  
in terms of energy considerations 

• The electromotive force (e.m.f.) of a source is 
defined using the non-electrical energy 
converted to electrical energy while the 
potential difference (p.d.) between two points 
is defined using electrical energy converted to 
non-electrical energy.   
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The effects of the internal resistance of 
a source of e.m.f. on the terminal potential difference and output power. 

• In practice, no energy source (battery or generator) is 
perfect. 

• Some of the electrical energy delivered by a source is 
always dissipated within itself.  

 
• The source is said to have internal resistance. When 

the external load is large, the internal resistance has 
negligible effect.  

• When the external load is not large, the internal 
resistance can be depicted as a series resistor within 
the source as shown in the diagram in next slide.
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The effects of the internal resistance of 
a source of e.m.f. on the terminal potential difference and output power. 

(continued from previous slide) 

E = V 
V x I = P 

M
eg

a 
Le

ctu
re

For Live Classes, Recorded Lectures, Notes & Past Papers visit: 
www.megalecture.com

https://www.youtube.com/c/MegaLecture
+92 336 7801123



The effects of the internal resistance of 
a source of e.m.f. on the terminal potential difference and output power. 

(continued from previous slide) 

V = E - Ir 

I in the above 
equation 

becomes Zero 
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Show an understanding of the effects of the internal resistance of 
a source of e.m.f. on the terminal potential difference and output power.  
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