
 

 
 

OHM’S LAW           05 AUGUST 2014 

 
Lesson Description 

In this lesson, we: 

 Revise the definitions of current, potential difference and emf 

 Explore Ohm’s law 

 Identify the characteristics of ohmic and non-ohmic conductors 

 Apply knowledge of Ohm’s Law to circuits with resistors in series and parallel 

 
Summary 

Current 

Current is the flow of charge, either positive or negative.  In an electric circuit containing metal 

conductors electrons move around the circuit. However, the direction of current is given by a 

convention or rule. Conventional current is the movement of positive charge from a positive terminal 

to a negative terminal. 

Current strength is defined as the amount of charge passing a point in one second.  Current is 

calculated with the following equation. 

  
 

  
 

I = current measured in amperes (A) 

Q = charge measured in coulomb (C) 

Δt = time measured in seconds 

Potential Difference 

Potential difference is the work done by electrons as they move through a cell or resistor.  Some of 

the electron’s energy can be converted to heat or light energy. 

The potential difference between two points in circuit is the work done to move a unit of charge, from 

one point to another.  

Potential difference can be calculated using the following equation:  

  
 

 
 

V = potential difference measured in volts (V) 

W = work done / energy supplied measured in joules (J) 

Q = charge measured in coulombs (C) 

 

Emf (Ɛ) of a battery is the total amount of energy that a battery can provide to a charge in a circuit.  It 

is measured in volts (V) and is measured when a voltmeter is connected in parallel over the battery 

when there is no current flowing in the circuit.  

Potential difference is the work done in moving charges through a circuit to provide energy to 

resistors, rheostats and light bulbs.  It is measured in volts (V) and has the symbol, V.  Potential 

difference is measured using a voltmeter connected in parallel over the battery when current is 

flowing.  

  



 

 
 

Ohm’s Law 

From the simulation it can be seen that the resistance of a resistor is 

constant.  Also, as the current through the resistor increases so the 

potential difference across the resistor also increases.  If a graph of 

potential difference versus current is drawn a straight line will be found, 

as shown in the sketch graph.  The straight line, through the origin 

proves that potential difference and current are directly proportional. 

Thus ohm’s law is stated as: The potential difference over a resistor is 

directly proportional to the current through the resistor, provided the 

temperature of the resistor remains constant. 

Ohm’s law can be represented as an equation: 

  
 

 
 

R = resistance measured in ohm (Ω) 
V = potential difference measured in volts (V) 
I = current measured in ampere (A) 

Ohmic and Non-ohmic conductors 

Ohmic conductor Non-ohmic conductor 

An ohmic conductor obeys ohm’s law at all 
temperatures  

Thus the ratio 
 

 
 remains constant and is the 

value of the resistance of the conductor 

A non-ohmic conductor does not obey ohm’s law.  
Its resistance changes as the temperature of the 
conductor changes.  

Thus the ratio 
 

 
 does not remain constant. 

  

The gradient of the straight line graph gives the 
resistance of the conductor 

The gradient of a tangent at any point of the 
graph gives the resistance of the conductor at a 
given temperature 

Example:  Nichrome wire Example:  Light bulb filament.  

 

  



 

 
 

Series Circuit 

 

When resistors are connected in the series, the total resistance of the circuit increases as more 

resistors are added.  The greater the number of resistors the smaller the current in the  circuit will be.  

The total resistance in the circuit is calculated as follows: 

              

Parallel Circuit 

When resistors are connected in parallel, the total resistance in the 

circuit becomes smaller.  The smaller the total resistance the 

greater the current in the circuit will be.  

The total resistance in the circuit is calculated as follows 

 

    
  

 

  
 
 

  
 
 

  
 

 Resistance is measured in ohms (Ω) and is given the symbol R. 

 
Test Yourself 

Question 1 

Which ONE of the following is the unit of measurement for the rate of flow of charge? 

A. Watt B. Coulomb  C. Volt D. Ampere 

Question 2 

In the circuit represented below, the resistance of the variable resistor is decreased. 

 

How would this decrease affect the readings on the voltmeter and ammeter? 



 

 
 

 Voltmeter reading Ammeter reading 

A Unchanged Unchanged 

B Decreases Increases 

C Decreases Unchanged 

D Increases increases 

Question 3 

The diagram below shows two light bulbs, X and Y, connected in series to a battery with negligible 

internal resistance 

 

If bulb X glows brighter than bulb Y then the…. 

A. current through bulb X is smaller than that through bulb Y 

B. resistance of bulb X is smaller than that of bulb Y 

C. resistance of bulb X is greater than that of bulb Y 

D. current through bulb X is greater than that through bulb Y 

Question 4 

A set of identical light bulbs are connected as shown in the circuit diagrams below.  The internal 

resistance of the battery is negligible.  

In which ONE of these circuits will the light bulbs glows the brightest? 

 



 

 
 

Question 5 

Which ONE of the circuits below can be used to measure the current in a conductor X and the 

potential difference across its ends? 

 

   

 
Improve your Skills 

Question 1 

120 J of work is done when 15 C of charge moves through a light bulb in 300 seconds. Calculate the: 

1.1 potential difference across the light bulb  

1.2 current in the light bulb. 

1.3 resistance of the light bulb  

Question 2 

A battery of four 1,5 V cells, an ammeter and three resistors of 2Ω, 4Ω and 6Ω are connected in 

series to form a circuit.  

2.1 Draw a circuit diagram of the circuit 

2.2 Calculate the reading on the ammeter 

2.3 What would the reading of a voltmeter be when connected across the 4Ω resistor? 

The circuit is disconnected and then reconnected with the 4Ω and 6Ω resistors in parallel, while the 

2Ω resistor remains in series to the battery. 

2.4  What would the reading of a voltmeter be when connected across the 4Ω resistor in the new 

circuit? 

  



 

 
 

Question 3 

In the circuit the battery has an emf of 6V. 

Calculate the: 

3.1. total resistance 

3.2. ammeter reading 

3.3. voltmeter reading 

3.4. current in the 2Ω resistor 

 


