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POKHARA UNIVERSITY  
 

Level:  Bachelor  Semester – Spring Year         : 2010 

Programme: BE Full Marks: 100 

Course: Electrical Engineering Materials Pass Marks: 45 

Time         :  3hrs. 
 

Candidates are required to give their answers in their own words as far 

as practicable. 

The figures in the margin indicate full marks. 

Attempt all the questions. 
 

1.  a) Define wave function, ψ. Starting with the general solution of 

Schrödinger’s equation for 1-D case, as ψ(x)= A sin βx+ cos βx, 

where the notations have their usual meanings, derive the relation for 

total energy and normalized wave function. 

b) Calculate the second and sixth energy levels for an electron in a 

potential well 0.1 nm wide. 

8 

 

 

7 

2.  a) Explain in brief about electrical conduction in Gas. 

b) What do you mean by barrier penetration? Find the temperature at 

which the probability of finding the electron at the energy state     

0.25 eV above Fermi level will be 25%. 

8 

7 

3.  a) Distinguish between ferromagnetic and antiferromagnetic materials. 

Give an example for each class of material. Discuss the various uses 

of ferrites. 

b) What is polarization? Describe the different polarization mechanisms 

in brief. 

7 

 

8 

4.  a) Explain the domain structure and domain walls of ferromagnetic 

materials. 

b) Differentiate between hard and soft magnetic materials. Suggest 

which type of magnetic materials to use for the manufacture of power 

transformer cores and why?  

7 
 

8 

5.  a) Derive the following expression for an intrinsic semiconductor. 9 
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  i = 1/Bexp[Eg/2KT] 

 Where  I is the resistivity, Eg is the Energy Gap and B is 

 constant. 

b) A heavily doped p-side with acceptor concentration of 10
18

 cm
-3

 is 

connected to n-side with donor concentration of 10
16

 cm
-3

. Calculate 

the built in potential, depletion width in n-side and p-side and overall 

depletion width. Assume, T= 300k and nio  =1.45×10
10

 cm
-3

. 

 

 

 

6 

6.  a) Derive the expression for built in potential of an PN junction. 

b) What do you mean by epitaxial growth? Explain planar process. 

7 

8 

7.  Write short notes on any two: 

a) Thermionic emission 

b) Piezoelectricity 

c) Ion implantation 

2×5 

 


