
 

 

 
 
 

___________________     part 1: electrical materials (35 Mark) ____________________ 
 

1-a) Define the following terms: curie temperature, coercive force, relaxation time and magnetic 

dipole moment        (2 marks each) 

 

1-b)  Derive an equations to describe the variation of the dielectric constant with frequency using 

the simplified formula. Assume that 0 = 6*10
-36

 F m
2
 and N=25*10

22
 m

-3
 and calculate the 

value of the dielectric constant at an angular frequency of .   (5 mark) 

 

1-c) Discuss the principles of the Ionic Polarization.      (5 mark) 
 

1-d) Mention some utilizations of the piezoelectricity.      (2 mark) 

 

2-a) Calculate the total loss per unit volume in a magnetic circuit at a frequency of 60 Hz. The 

lamination thickness is 0.4 mm and the resistivity of the core is 600 .m. Assume that the 

maximum magnetic flux density is 1.8 tesla and the coercive force is 0.015 A/m. How can 

you reduce the magnetic loss of this magnetic circuit?     (5 mark) 

 

2-b) Compare between the characteristics of diamagnetic and paramagnetic materials.   (5 mark) 

 

2-c) Compare between soft and hard magnetic materials and mention the main fields of utilization 

of each type.             (5 mark) 

 

2-d) Mention the main uses of superconductors and discuss the benefits of using them in each 

field.              (5 mark) 

 

Good luck 
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