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Meter Bridge Or Resistance of a wire 
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Joule’s Law 

 We are aware of the heating impact of electric current. The heat is 

produced due to the collision electrons in the wire. You might have wondered 

about the amount of heat generated during the flow of current through a wire and 

the parameters and conditions it is based upon. To answer all these questions, 

Joule gave a formula that describes this phenomenon precisely and called it 

Joule’s Law. 

Joule’s Law of Heating 

Joule’s law is a mathematical description of the rate at which resistance in a 

circuit converts electric energy into heat energy. 

The heat that is generated because of the current flow in an electric wire is 

described in Joules. The mathematical expression of Joule’s law is as explained 

below. 

Joule’s first law 

The joule’s first law shows the relationship between heat produced by flowing 

electric current through a conductor. 

Q = I2 R T 

Where, 

 Q indicates the amount of heat 

 I show electric current 

 R is the amount of electric resistance in the conductor 

 T denotes time 
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Solved Example 

Q1) 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 

Q2) 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. 
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Triangular prism 

A prism can be defined as a wedge-shaped body that is made from a 

refracting medium. It is bound by two plane faces which are placed at an 

incline with each other at some angle. The two plane faces of the prism are 

called the refracting faces. The angle between the two faces is known as the 

angle of the prism. It is also known as the refracting angle. The faces of a 

prism can be parallelograms or rectangles without their bases. There are a 

variety of prisms and depending on the shape, the base of a prism could be a 

triangle, square, rectangle, or any n-sided polygon in general.  

What is The Angle of Deviation in Prism? Before deriving the expression of 

the angle of deviation in the prism, it is important to understand what 

happens to a beam of light that is incident on one of the faces of the prism. A 

light that is incident on a surface of the prism undergoes refraction at both 

the surfaces of the prism and is deviated from the original path that was 

supposed to follow. There is a deviation in the path of the beam of light due 

to refraction from the faces of the prism. The angle of deviation is the angle 

between the original path that the beam should have followed and the 

deviated beam. It can also be defined as the angle through which the incident 

ray gets deviated when passing through a prism.  
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Diffraction of light  

the Bending of light around corners such that it spreads out and illuminates 

regions is known as diffraction. 

Types of Diffraction 

We can categorise diffraction into two categories that are, 

 Fraunhofer Diffraction: In this type of diffraction, the source of light 

and the screen are effectively at infinite distances from the obstacle 

 Fresnel Diffraction: In this type of diffraction, the source of light and 

the screen are effectively at finite distances from the obstacle 

 Wide small Diffraction 

 Narrow gab Diffraction 
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