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Que: 1(a) 

 

 

Que: 1(b) 

1) A half wave plate is a birefringent material which changes the phase between two 
perpendicular polarisation by π or half a wave. A quarter wave plate is a birefringent 
material which changes the phase between the same two polarisation by π/2 

(2) A half wave plate can be used to convert one linear polarisation to anothe, or one 
circular polarisation to another.A quarter wave plate is can be used to convert linear 
polarised light to circularly polarised light 

Que: 1(c) 



 

 

Que: 1(d)

 

 

Que: 1(e) 



 

                

Que: 1(f) 

Isotropic refers to the properties of a material which is independent of the direction whereas 
anisotropic is direction-dependent. These two terms are used to explain the properties of the 
material in basic crystallography. The mechanical and physical properties can be easily affected 
based on the atom orientation in crystals. Some examples of isotropic materials are cubic 
symmetry crystals, glass, etc. Some examples of anisotropic materials are composite materials, 
wood, etc. Below are a few differences between isotropic and anisotropic materials. 

Difference Between Isotropic And Anisotropic 

 

Characteristics Isotropic Anisotropic 

Properties Direction independent Direction-dependent 

Refractive index Only one More than one 

Chemical bonding Consistent Inconsistent 

Appearance Dark Light 

Light passes through it No Yes 

Velocity of light Same in all directions Different 

Uses Lenses Polarizers 



Double refraction No Yes 

Example Glass Wood 

 

Que: 1(g) 

 

 



 

Que: 1(h) 

The consideration of the Poynting vector in static fields shows the relativistic nature of the 
Maxwell equations and allows a better understanding of the magnetic component of the Lorentz 
force, q(v × B). To illustrate, the accompanying picture is considered, which describes the 
Poynting vector in a cylindrical capacitor, which is located in an H field (pointing into the page) 
generated by a permanent magnet. Although there are only static electric and magnetic fields, 
the calculation of the Poynting vector produces a clockwise circular flow of electromagnetic 
energy, with no beginning or end. 

                                                                  

While the circulating energy flow may seem nonsensical or paradoxical, it is necessary to 
maintain conservation of momentum. Momentum density is proportional to energy flow density, 
so the circulating flow of energy contains an angular momentum.[14] This is the cause of the 
magnetic component of the Lorentz force which occurs when the capacitor is discharged. During 
discharge, the angular momentum contained in the energy flow is depleted as it is transferred to 
the charges of the discharge current crossing the magnetic field. 
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https://en.wikipedia.org/wiki/Lorentz_force
https://en.wikipedia.org/wiki/Lorentz_force
https://en.wikipedia.org/wiki/Conservation_of_momentum
https://en.wikipedia.org/wiki/Poynting_vector#cite_note-Feynman-14


Que 2(a) : 

 



 

Que: 2(b) 

 

 

 

                                                      

 

for which the second-order PDEs become, 
 

                              

 
 



 
 
 

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

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

Que: 3(c) Refer to question no. 2 in chapter no. 2 

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

Que: 4(b)  

 

                       

 

 

                                                            

It has been further assumed that the medium is non magnetic, M = 0, hence B = μ0H. 
Under this assumption, the Poynting vector becomes 
 

                                                                       

Considering equations given above, it can easily be established that, at any given time 



 

                                                        

 

 

• However, the tensor relation  imposes that, contrarily to the isotropic case, D is not 

parallel to E, and consequently S is not parallel to u. Therefore the two right handed 

orthogonal vector triplets (u,D,B) and (S,E,B) are distinct. 

• Consequently, the direction of the energy flow, as defined by the Poynting’s vector, is no 

longer parallel to u, direction of propagation of the phase. 

• D and E are no longer parallel, as in the isotropic case. Hence u · E is not equal to zero 

and the E field is no longer transverse. However D and B are transverse. 
 
 
Que: 5(a) Refer to question no. 1 in chapter no. 3 

Que: 5(b) 

 



Que: 6(a) Refer to question no. 7 in chapter no. 4 

Que: 6(b) Refer to question no. 5 in chapter no. 4 

Que: 6(c) Refer to question no. 4 in chapter no. 7 

Que: 7(a) and (b) Refer to question no. 2,3 in chapter no. 6 

Que: 8(a) 

Que: 8(b) 



 

Que: 8(c) 
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