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 Problem number (1)  (12 Marks) 

 

a) A dielectric material with a polarizability of 2.655*10
-35

 F m
2
 and a number of 

molecules per unit volume of 25*10
22

 m
-3 

is used as a dielectric in a condenser. 

Calculate the exact capacitance of the condenser if the area of the plates is 100 cm
2
 

and the separation between the plates is 0.5 mm.             (5 points) 
 

b) Explain in detail the difference between orientation polarization and electronic 

polarization and explain how can the two types occur at the same time?      (7 points) 
  

 Problem number (2)  (12 Marks) 

 

a) Calculate the active power loss in a dielectric when subjected to an electric field of 

200 kV/cm with a frequency of:        a) 50 Hz          b)100 Hz.      

You can use the following tables:                 (5 points) 
 

 Frequency (Hz) 30 40 50 60 70 80 90 100 110 

' 1.06 1.055 1.048 1.04 1.034 1.029 1.025 1.021 1.017 

 tg () 0.01 0.001 0.0012 0.0013 0.0014 0.0014 0.0015 0.00154 0.0016 

 

b) Mention some of the applications of superconductors and explain the advantages of 

using superconductors in each application.               (7 points) 
 

 

 Problem number (3)  (11 Marks) 

 

a) The core of a transformer is made of laminations with a thickness of 0.4 mm. The 

resistivity of the core is 600 .m. If the total loss per unit volume of the core at a 

frequency of 50 Hz and a maximum magnetic flux density of 1.5 tesla is 5 W, 

calculate the total loss per unit volume at 60 Hz for a material having a coercive 

force that is 20% more than that of the first material.                   (5 points) 
 

b) Define the Curie temperature and explain its relation to the Ferro electricity in 

detail!                (6 points) 
 

Good Luck 
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