
Heatini effect of Electric Current : 

Explanation® Battery or a cell is a source of electrical energy. 

Battery or Cell 
(Chemical reaction in 
it will produce potential 
difference at its 
two terminals) 

Electron----~ 
wiJJ come in motion 
10 flow current 
through resistor 

Rest of energy of source is +--
convened into heat that 

Part of this energy is +--- To maintain this current, 
consumed in useful the source has 10 keep 

raises the temperature 
of gadget. 

t 
This is known as beating 
effect of electric current 

work e>.pending its energy 
(like rotating of fan) 

~ This effect is utilized in 
de, ices such as electric 
heater, iron etc. 



Mathematical Expression :-

Let us suppose that current (T) is flowing through a resistor of resistance (R) for Lhe 
time (t). The potential difference across the resistance is (V). 

w 
V= Q 

:. Work done in morning the charge Q will be 

\V = VQ 
w 

Then power, P = -
1
- [Rate of change of work done] 

- .YQ_ 
- t 

P = VI [-: I= f ] - ( 1) 

Heat energy supplied by Lhe source for time twill be 

H = p x t [-: p = Energy~: Work] _ (2) 

Put equation (i) in equation (2) 

I I = Vlt 
= (IR) It [:. V = IR Ohm's Law] 

I II = t'Rt I 
This is known as Joule's Law 

The law stated tha t the beat produced in a resistor is 

(i) directly proportional to square of the current(I) 

(ii) directly proportional ro res istance (R) for given current 

(iii) directly proportiona l to time {L) for which current flow through resistor. 

Application of Heating Effect of Electric Current :-

( I) Used in electric iron, toaster. oven, heater etc. 

(2) It is also used in bulb to produce light. 

(Filament of bulb is made of strong metal with high melting point such as 
tungsten (m.pt = 3380°C). This filamenl can retain as much of the heat 
generated as possible, to become very hot and emit light) 

(3) It is al so used in the "fuse connected in an electric circuit { Fuse a safety 
device, protect Lhe c ircuits and appliance by stopping the flow ofhigh current. 
The wire of fuse is made of an a lloy of metals for ex Aluminium Copper, Iron 



lead elc. The alloy should be of low m.pt and high resistivity, fuse is always 
connected in series circuit. When large current flow through the circuit, the 
temperature of fuse wire will increase. This melts the fuse wire and break the 
circuit 

·• Fuses'' used for domestic purposes are rated as I A, 2A, 3A, SA, 1 0A etc. for 
various operation depending upon the power of appliance using. 

Example- let us consider an appliance '·electric lron" which consume I KW 
electric power, at 220V 

P = Vl 
I = L = IKW 

V 220V 
= l00(W 

22JN 
II = 4.54AI 

In this case a SA fuse is required. 

Electric Power:- In case of electricity. it is defined as the rate of change electrical 
energy dissipated or consumed in an electric electrical energy dissipated or 
consumed in an electric circuit. 

P=VI 
or P =fR 

v! 
orP= -

R 

(·: V = IR Ohm's Law) 

(·: I = _y_ ) 
R 

or P = Electrical Energy (E) 
time (t) 

SI unit of electric power is '•Watt'' (W). 

1 \.Vatt➔ Defined as the power consumed by a device, when 1 A of current passes 
through it at the potential difference of l V. 

P =VI 
I I Watt= l Volt x l Ampere I 

29 Electrical Energy

P = ..£.. 
t 

:. E= P X l 

[ 
E - ~JectricaJ Energy 7 
t - tune J 



SI unit of electrical energy = Ws or J 
Commercial un it of electrical energy = KWh or One unit 

IE =Pxtl 
:. KWh = IKW X h 

= 1000\V X 3600 S 

= 36 x I0'Ws 
= 3.6 x I o•J (SI unit Ws = J) 

I :. l KWh = 3.6x I0;J I 
I One horse power = 746W I 


