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Relativistic 
Mechanics

Lecture-7

Theory of Relativity
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MASS–ENERGY EQUIVALENCE

•Example-1

•A particle of rest mass 𝑚0 moves with speed c/ 2. Calculate its mass,

momentum, total energy, and kinetic energy.
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• Example-2

• The mass of a moving electron is 11 times its rest mass. Find 

its kinetic energy and momentum.
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• Example-3

• How much does a proton gain in mass when accelerated to a kinetic energy 

of 500 MeV?
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• Example-4: Find the speed of 0.1 MeV electrons according to the classical 
and relativistic mechanics.
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Example-5

Show that the massless particles can exist only if they move with the speed 

of light and their energy E and momentum P must have the relation E = Pc.
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Example-6: Show that for small velocities, the relativistic kinetic energy of 

a body reduces to the classical kinetic energy, which is less than the rest-

mass energy.
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Assignment 

• How fast must an electron move in order that its mass equals the rest mass of 

the proton.

• If the kinetic energy of a body is thrice of its rest-mass energy, then find its 

velocity.

• If the total energy of a particle is exactly thrice of its rest-mass of energy, 

what is the velocity of the particle?

• If the kinetic energy of a body is thrice of its rest-mass energy, then find its 

velocity.

• Calculate the amount of work done to increase the speed of an electron from 

0.6c to 0.8c. Given that the  rest-mass energy of electron = 0.511 MeV.


