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Ans: 1(a) Refer to question no. 5 in chapter no. 1 

Ans: 1(b) 

Intrinsic impedance 

Intrinsic impedance of a medium can be defined as the impedance which an 

electromagnetic wave faces while travelling in a medium. An electromagnetic wave 

comprises of both electric and magnetic field, and thus mathematically the intrinsic 

impedance is defined as, n= (E/H) where E is the electric field and H is the magnetic field 

component. The unit is ohms. 

It can also be defined as, n=√(u/e), where u= permeability of that medium while e= 

permitivitty of that medium. Remember that u=(relative permeability of that 

medium)*(permeability of free space) and same goes for e. 

For air, the intrinsic impedance by using the standard values of e and u comes out to be 377 

ohms. 

 

Ans: 1(c) 

This is termed skin effect. It is due to induced emf created by the alternating magnetic 

field as a result of the flowing current. This emf is strongest at the center of the 

conductor hence it forces the electrons away from the center towards the surface. Since 

current is the flow of electrons which are now at the surface, it can be said that current 

flows at the surface. 

Ans: 1(d) 

 

Homogenous materials 

One of the characteristics of a homogenous material is that it's made of a single 
compound or element. 

Or 

A material is said to be homogenous if the materials elastic properties (E,µ) are same at 
all the points or throughout the body. 

Eg: A uniform electric field 

Isotropic materials 

A material whose properties are direction independent.i.e., a material whose properties 
don't depend on orientation. 



Eg: rubber is a very isotropic material. Take a rubber ball, and it will feel the same and 
bounce the same however you rotate it. 

Ans: 1(e) 

 

 

Ans: 1(f)

 



Ans: 1(g) 

 

Ans: 1(h) 

There are four of Maxwell’s equations that describe classical electromagnetics. Maxwell’s 
equations define the fields that are generated by currents and charges. However, they do 
not describe how these currents and charges are generated. Thus, to find a self-consistent 
solution for the electromagnetic field, Maxwell’s equations must be supplemented by 
relations that describe the behavior of matter under the influence of fields. These material 
equations are known as constitutive relations. They are 

 

The constitutive relations describe how the electromagnetic fields interact with matter, 
although the specifics of the interaction is not obvious just by looking at the equations. 
These are 

 
In these equations, ϵ is the permittivity of the medium and characterizes how well the 

medium stores electric energy. It has units of Farads/meter. μ is the permeability of the 
medium and characterizes how well the medium stores magnetic energy. It has units of 
Henries per meter 
 

 



Ans: 2(a) Refer to questions no. 5 and 6 in chapter no. 1 

Ans: 2(b) Refer to question no. 6 in chapter no. 1 

Ans: 3(a) Refer to question no. 1 in chapter no. 2 

Ans: 3(b) Refer to question no. 1 in chapter no. 2 

Ans: 3(c) Intrinsic impedance of a medium can be defined as the impedance which an 
electromagnetic wave faces while travelling in a medium. An electromagnetic wave 
comprises of both electric and magnetic field, and thus mathematically the intrinsic 
impedance is defined as, 

n= (E/H) where E is the electric field and H is the magnetic field component. The 
unit is ohms. 
 
For any medium, it can be written as, 

 

 

Ans: 3(d) Refer to question no. 1 in chapter no. 2 

Ans: 4(a) Refer to question no. 2 in chapter no. 4 

Ans: 4(b) Refer to question no. 3 in chapter no. 2 

Ans: 5(a) Refer to question no. 2 in chapter no. 3 

Ans: 5(b) Refer to question no. 3 in chapter no. 3 

Ans: 6(a) Refer to question no. 2 in chapter no. 5 

Ans: 6(b) Refer to question no. 3 in chapter no. 5 

Ans: 6(c) Refer to question no. 6 in chapter no. 5 



Ans: 7(a) 

 



 

 

 

Ans: 7(b) Refer to question no. 2 and 4 in chapter no. 7 

Ans: 7(c) Refer to question no. 2 chapter no. 7 

Ans: 8(a) Refer to question no. 2 in chapter no. 2 

Ans: 8(b) Refer to question no. 2 in chapter no. 1 

 

 


