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Question 
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CO1: Comprehend the phenomenon of waves and electromagnetic waves. 

Derive the velocity of transverse wave propagation on string with 
relevant diagram and verify using dimensional units. 

CO2: Explain the properties of electromagnetic waves using the Maxwell's equations 

a) Write down the necessary conditions for the formation of 
standing waves on a string with both ends fixed. 

b) What is characteristic impedance (Z) of a string? Discuss the 
scenario if the wave encounters different boundaries where (i) Z = 
0& (ii) Z= o0. 
a) A transverse wave on a string has a wavelength of 0.4 m and a 
speed of 20 m/s. What is the frequency of the wave? If the 
amplitude of the wave is 0.01 m, write the equation of the wave, 
assuming it travels in the positive x-direction and has a phase 
Constant of zero. 

b) A standing wave is formed on a string of length 2 m fixed at both 
ends. The string vibrates in three segments. Find the wavelength of 
the wave. 

REG.N 

Starting with the Maxwell equation in free space, derive the 
electromagnetic wave equation and obtain the speed of light in 
free space. 
a) Explain the physical significance of the gradient, divergence, and 
curl of an electric field. Express these concepts mathematically 
using Cartesian coordinates. 
b) What is displacement current? Explain how Maxwell modifies 

the Ampere's law using the concept of displacement current? 
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