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 Postulates of special theory of relativity : 

 
 I) The fundamental laws of physics have the same form for all inertial system. 

 II) The velocity of light in vacuum is independent of the relative motion of the source and the 

observer. 

 
 

 Einstein’s  mass-energy relation : 
 

 From work-energy theorem, the kinetic energy of a moving body is equal to the work done 

by the external force that impacts the velocity to the body from rest. If 'F' is the force acting 

on the body, then work done by the force on body in raising its velocity from v = 0 to v = v 

is given by 
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 But from the relation of variation of mass with velocity, the mass of body in motion, 
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 Where m0 is the rest mass of the body. 
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 This is relativistic expression for kinetic energy. Thus the kinetic energy of a moving body 

is equal to gain in mass times the square of speed of light. 

 

 Therefore m0c2 may be regarded as rest energy of a body of rest mass m0. This rest energy 

may considered as internal energy of the body. 

 

  Total energy,   E = rest energy + relativistic kinetic energy. 

                                 = m0c2 + (m - m0) c2 

                                 = m0c2 + mc2 - m0c2 

                         E = mc2 
 

                This is Einstein’s mass-energy relation. 
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 Problem : 
 How much electric energy could theoretically be obtained by annihilation of one gram of 

water? 

 

 Solution: 

  We know, Here, 

 

  E = mc2 m = 1 g 

     = 10-3 x(3 × 108)2      = 10-3kg 

     = 9 × 1013 joule c = 3 × 108 ms-1 

 

  But, 1ev = 1.602 × 10-19 joule 

  Electrical energy obtained = ev
19

13

10602.1

109



 

 

  = 5.618 × 1032ev  

 

 
 

 Photo electric effect : 

 
 Ejection of electrons from a metal plate when illumination by light or any other radiation of 

suitable wavelength or frequency is called photo electric effect. 

 
 

 Einstein photoelectric equation : 

 
 Following Planck's idea that light consists of photons Einstein proposed an explanation of 

photoelectric effect. According to this explanation when a single photon is incident on a 

metal surface. It is completely absorbed and imparts its energy 'hf' to a single electron. 

 The photon energy is utilized for two parts- 

 

 I) partly for getting the electron free from the atom and away from the metal surface. This 

energy is known as the photoelectric work function of the metal and is represented by W0. 

 II) The balance of the photon energy is used up in giving the electron a kinetic energy of 
2

2

1
mv  

  hf = W0 + 
2

2

1
mv  

 This is known as Einstein photoelectric equation. 

 

 Pauli's Exclusion principle : 
 

 It states that in one atom no two electrons can have the same sets of values for the four 

quantum numbers n, l, m1 and m2. 
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 Radioactivity : 
 

 The spontaneous emission of powerful radiations exhibited by heavy elements is called 

radioactivity. Its unit is curie. 

 

 There are two types of radioactivity- 

  I) Natural Radioactivity 

  II) Artificial Radioactivity 

 

 Natural Radioactivity : 

 
 Natural radioactivity is that which is exhibited by elements as found in nature. It is always 

found in heavier elements in the periodic table. 

 

 Artificial Radioactivity : 

 
 Modern techniques of artificial transmutation of elements have made it possible to produce 

radioactivity in many other elements much lighter than those that occur in nature. Such 

type of radioactivity is known as artificial radioactivity. 

 
 
 

 Radioactivity decay law : 

 

 Let us suppose that at the beginning of disintegration i.e. at t=0, the number of radioactive 

atoms present in a sample is 'N0'. As time passes, the number of the original atoms 

decreases due to continuous disintegration. At time’t’ let the number of atoms of the 

original kind be 'N'. At this instant, the rate of disintegration (-dN/dt) which is also called 

activity is proportional to N. 
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  Where  is the constant of proportionality and is known as the disintegration or decay or 

radioactive constant. 
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teNN  0        Which is radioactive decay law. 

 

 

 

 
 

 

 Half-life : 
 

 Half-life of a radioactive element may be defined as the time during which a given amount 

of that element is reduced by disintegration to half its initial amount. It is written as T½. 

 We know,  
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 Problem : 

 
 A radioactive substance has a half-life of 30 days. Calculate radioactive disintegration 

constant. 

 We know, 

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 Nuclear Fission : 
 

 The division of a nucleus into two approximately equal parts is called nuclear fission. 

 

 Example:   1
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 Nuclear Fusion : 
 

 It is the process of combining two lighter nuclei into a stable and heavier nuclide. 

 

 Example:   2
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