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Students will be able to :
Explain Joule’s Law regarding the development
of heat in electrical circuit
Describe meaning of “J”
Solve problems relating to Joule’s Law
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Joule’s law, in electricity, mathematical description
of the rate at which resistance in a circuit converts
electric energy into heat energy. The English
physicist James Prescott Joule discovered in 1840
that the amount of heat per second that develops in
a wire carrying a current is proportional to
the electrical resistance of the wire and the square
of the current. He determined that the heat evolved
per second is equivalent to the electric
power absorbed, or the power loss.



*Joule's FormulaJoule's Formula

Joule’s law is a mathematical
description of the rate at which
resistance in a circuit converts
electric energy into heat energy.
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The joule’s first law shows the relationship between heat produced by
flowing electric current through a conductor.

 

H=I2 R T
Where,

H indicates the amount of heat
I show electric current
R is the amount of electric resistance in the conductor
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T denotes time
The amount of generated heat is proportional to the
wire’s electrical resistance when the current in the
circuit and the flow of current is not changed.
The amount of generated heat in a conductor carrying
current is proportional to the square of the current flow
through the circuit when the electrical resistance and
current supply is constant.
The amount of heat produced because of the current
flow is proportional to the time of flow when the
resistance and current flow is kept constant.
 



MEANING OF JMEANING OF J

One small calorie is approximately 4.2 joules (so
one large calorie is about 4.2 kilojoules). The
factor used to convert calories to joules at a given
temperature is numerically equivalent to the
specific heat capacity of water expressed in
joules per kelvin per gram (or per kilogram, for
kilocalories)
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So, we can say

H=I2 R T   J
 

H= 0.24I2 R T   Cal
 

H=ms(T2-T1)
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# Calculate the heat energy produced in resistance
of 5 Ω when 3 A current flows through it for 2
minutes.
 
 
The amount of heat produced by the conductor is
given by the formula:
Q = I2 R T
Substituting the values in the above equation we get
Q = 32× 5 × 2 × 60 = 5400 J



#An heater of resistance 300 Ω is connected to
the main supply for 30 mins. If 10 A current flows
through the filament of the heater then what is the
heat produced in the heater?
 
The amount of heat produced by the heater is
calculated as follows:
Q=I2RT
substituting the values in the equation, we get
Q = 102 × 300 × 30 × 60 = 54000000 J or 54 MJ.




