
 

 
 

ELECTRIC ENERGY AND POWER        19 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

 Explain the energy in electric circuits 

 Define power 

 Derive the various formulae for work and power 

 
Summary 

Energy in an Electric Circuit 

When a potential difference is created in a circuit, charge will begin to move. The movement of charge 
passing a point per unit time is called electric current. That is I = Q÷t. The energy that drives charge in 
an electric circuit is supplied by a cell or battery. A chemical reaction occurs inside the cell or battery 
in which chemical energy is converted into electrical potential energy. This energy does work on the 
electric circuit. It is converted into heat energy, light energy etc. The work done in an electric circuit 
can be given by W = VQ. The unit of measurement for work is the joule (J). 

From I = Q ÷ ∆t; Q = I∆t 

Thus W = VI∆t 

From Ohm’s Law; V = IR. Thus W = I
2
R∆t. 

From Ohms Law; I = V/R. Thus W = V
2
∆t/R 

All these equations can be used to calculate the work done or energy dissipated in a device 
connected in an electric circuit. 

Power in an Electric Circuit 

Power is the rate at which work is done. Thus P = W ÷ ∆t. The unit of measurement is the watt (W).  

From W = VI∆t, it follows that P = VI∆t÷∆t. Thus P = VI. Thus electrical power dissipated in a device 
equals the product of the potential difference and the current passing through the device.  

From Ohm’s Law; V = IR. Substituting IR for V in P = VI, P = IRI = I
2
R. Thus P = I

2
R.  

From Ohm’s Law; I = V/R. Substituting V÷R for I in P = VI, P = V x V÷R = V
2
÷R. Thus P = V

2
÷R. 

All these equations can be used to calculate the power dissipated in a device connected in an electric 
circuit. 

Cost of Electricity 

Municipalities measure the usage of electricity using the units of kilowatt hour. The electrical energy 
used by a device can be calculated using the formula; W = VI∆t, Thus W = P∆t. In this way, the 
electrical energy consumption is in Watt second. It is therefore necessary to convert from watt second 
to kilowatt hour. This can be achieved by dividing by 3.6 x 10

6
.  

  



 

 
 

 
Test Yourself 

Question 1 

What is the product of the current passing through a resistor and its resistance? 

A. Potential difference 
B. Energy 
C. Power 
D. Work 

Question 2 

Which one of the following is the correct unit of measurement for work? 

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

Question 3 

In a bulb, electrical energy is converted into … 

A. Heat energy 
B. Sound energy 
C. Light energy 
D. Chemical energy 

Question 4 

The rate at which energy is dissipated in a resistor. 

A. Power 
B. Work 
C. Current 
D. Potential difference 

Question 5 

In which unit is electrical energy consumption is measured? 

A. Kilowatt 
B. Watt 
C. Joules per second 
D. Kilowatt hour 

Question 6 

What do we call the product of the potential difference across a resistor and the current through it? 

A. Power 
B. Work 
C. Charge 
D. Energy  

  



 

 
 

Question 7 

The energy conversion that occurs inside the cell when connected to an electric circuit is… 

A. Electrical potential energy to chemical energy 
B. Chemical energy to electrical potential energy 
C. Electrical potential energy to light energy 
D. Electrical potential energy to heat energy 

Question 8 

Give one word or phrase for the following: 

(a) Amount of charge passing a point per unit time. 
(b) The rate at which energy is dissipated in a device connected to an electric circuit. 
(c) The product of the potential difference across a resistor and the amount of charge passing 

through it. 

 
Improve your Skills 

Question 1 

The element of a heater has a resistance of 54 Ω. A current of 5A flows through it for 30 minutes. 

Calculate the …. 

1.1 Power dissipated by the element of the heater. 

1.2 Amount of heat energy given off by the element during the 30 minute period. 

Question 2 

A lawnmower is marked 2000 W. A man operates it for 2 hours cutting grass inside his yard. 

Calculate 

2.1 The energy consumed by the loan mower whilst the man operates it. 

2.2 How much it will cost the mass to operate the loan mower for 2 hours if cost of electricity is 59 

cents per unit. 

Question 3 

A battery of four 1,5V cells connected in series has no internal resistance and is connected to an 

ammeter and three identical light bulbs as shown in the circuit diagram below 

 

 

 

 

 

 

 

When the switch S1 is open the ammeter reads 1A 

3.1 What would you observe about the brightness of the two bulbs? 

The switch is now closed 

3.2 Explain what you would observe about the brightness of the bulbs by doing a calculation 


