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             Heating Effect of Electric current  

 When electric current passes through a high resistance wire, the wire produces heat. This is 
called heating effect of current. 

 This phenomenon occurs because electrical energy is gets transformed into heat energy when 
current flows through a wire of some resistance say R Ω.  

 Role of resistance in electrical circuits is similar to the role of friction in mechanics. 
  We will now derive the expression of heat produced when electric current flows through a 

wire. 

  

 For this consider a current I flowing through a resistor of resistance R. Let V be the potential 
difference across it as shown in the figure 6 

              

 

 Let t be the time during which charge Q flows. Now when charge Q moves against the potential 
difference V , then the amount of work is given by 
         W=VxQ-------------(1) 

 As Q= I × t 
 Thus putting value of Q in eq (1) we get 
 W= VIt 

   Thus for a steady current I flowing in the circuit for time t , the heat produced is given by 
                           H=VIt 



             Applying Ohm's law to above equation we get 
                H=I2Rt 
          This is known as Joule's Law of heating  

 According to Joule's Law of Heating, Heat produced in a resistor is  
(a) Directly proportional to the square of current for a given resistor. 
(b) Directly proportional to resistance of a given resistor. 
(c) Directly proportional to time for which current flows through the resistor 

        Applications of heating effect of current 

1. The heating effect of current is utilized in the electrical heating appliances for example electric 
iron, room heaters, water heaters etc. 

2. The heating effect of electric current is utilized in electric bulbs or electric lamps for producing 
light. 

3. An electric fuse is an important application of the heating effect of current. The working 
principle of a fuse wire is based on the heating effect of current. When high current flow 
through the fuse (current higher than the rated value) then the heat developed in the wire 
melts it and breaks the circuit. 

In an electric heater one type of coil is used. A high resistance material like nichrome or same 
type of material is used as coil. The coil is wound in grooves on ceramic format or china clay. 
Flowing electric current through the coil it becomes heated. Due to high resistance the coil 
becomes red color form 

 

                                      Electric Power 

 Rate of doing work or the rate of consumption of energy is known as POWER 
Mathematically,  
P=W/t-----------(1) 

 SI unit of power is Watt which is denoted by letter W. The power of 1 Watt is a rate of working 
of 1 Joule per second. Actually Watt is a small unit; therefore, a bigger unit of electric power 
called Kilowatt is used for commercial purposes. Also ,  
1 kilowatt = 1000 Watts  
So,  

“The rate at which electric work is done or the rate at which electric energy is consumed is 
called electric power” 



 

 

       We will now derive formula for the calculation of electric power. 
                 From equation (1)we know that  

                    P= W/t 
                          
Now we know that work done W by current I when it flows for time t under a potential difference V is 
given by 

                  ---------(2) 
Putting this value of work done in equation 2 we get 

 
                   P=VIt/t=VI 

      P= VI--------------------(3) 
    Hence, 
    Electric Power = voltage x current  

                       Power in terms of I and R 

 From equation( 3) we know that  
P=VI 

 
      Now from Ohm's law  
                  V=IR 
      Putting above equation in equation (3) we get 
       P=I×R×I 
       Power , P=I2R 

                    Power in terms of V and R 

 From equation( 3) we know that P=VI Now from Ohm's law 
                 V=IR 
Or we have 
                  I=V/R 

 Putting this value of I in equation( 3) we get  
P=V×V/R=V2/R 

 



            P=V2/R 
 
This formula is used for calculating power when voltage V and resistance R is known to us.  
  It is clear from the above equation that power is inversely proportional to the the resistance.  
 Thus the resistance of high power devices is smaller than the low power ones. For example, the 
resistance of a 100 Watt bulb (220 V) is smaller than that of 60 Watt (220 V) bulb. 

 

 

We have three formulas for calculating electric power. These are  
(1) P=V×I  
(2) P=I2R 
(3)P=V2R 
 
You must memorize these formulas as they would be used to solve numerical problems.  
When electrical appliance consumes electrical energy at the rate of 1 Joule per second, its power is 
said to be 1 Watt.  

 Rate at which electric work is done or the rate, at which electric energy is consumed, is called 
electrical power. 
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