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3
rd 

Semester Regular Examination 2016-17 

ELECTRICAL ENGINEERING MATERIALS 
BRANCH: EE (Honours) 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Y785 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

 
Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

    
 a) Materials involving  ………bond  are  very  good  conductor  of  heat  and 

electricity. 
 

 b) XRD analysis provides the…… of crystals  
 c) Forbidden  bands  exhibit those values of  wavelengths for  which  electron 

undergoes………. 
 

 d) The separation between valance and conduction band is nearly……... for 
semiconductors 

 

 e) Similar to P, the parameter in magnetism is……….  
 f) Magnetic lines of force 

(a) Can’t intersect at all    (b)  Intersect at infinity 
(c) Intersect within the magnet (d) Intersect at neutral point 

 

 g) Domain formation is the necessary formation of 
(a)Ferromagnetic(b) Diamagnetic (c)Paramagnetic(d)  All of the above 

 

 h) The loss factor in dielectric depends upon  
(a) conductivity                 (b) RP of dielectric constant 
(c) Thickness of dielectric (d) Initial polarization 

 

 i) For polar materials, dielectric constant is   
(a)unity  (b)infinite (c) zero (d) very large 

 

 j) A steel wire of length L has a magnetic moment M.it is then bent into  a 
semicircular arc. The new magnetic moment is 

(a) M (b)M/L (c)2M/pi (d)ML 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

    
 a) What  is  meant  by  unit  cell  and  lattice  constant?  Find  number  of  atoms 

per unit cell in FCC lattice? 
 

 b) Distinguish between amorphous and crystalline solids?  
 c) Draw [0 1 1] and [1 1 1] planes in cubic crystal?  
 d) Explain variation of dielectric constant with temperature?  

 e) Distinguish between polar and non-polar dielectric materials?  
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 f) Define and explain magnetic domain in ferromagnetic materials?  
 g) Define diffusion current in a semiconductor?  
 h) Explain the hall effect in the semiconductor?  
 i) Differentiate between p- and n- type semiconductor?  
 j) What is magnetostriction?  
    
  Part – B (Answer any four questions) 

 
 

Q3 a) Define atomic bonding and bond length. Explain in details the bonding in 
solids. 

(10) 

 b) What  are  lattice  planes?  Find  miller  indices  of  a  plane  which  makes 
intercepts on axes as 4,1,2 in a simple cubic crystal?   

(5) 

    
Q4 a) Explain  Superconductivity phenomenon.  Explain  and  classify  the 

superconductors according to their behavior in external magnetic field. 
(10) 

 b) Explain  thermo  electric  effect.  Explain  the  variation  of  thermo-emf  with 
temperature. 

(5) 

    
Q5 a) Define  and  explain  the  electric vectors  electric  field(E),  polarization 

vector(P), electric displacement vector(D) in the context of polarization of 
dielectric. What are the significance of E,P & D vectors. 

(10) 

 b) A parallel plate capacitor has surface area of plates 6.45×10-4 m2 and a 
separation  between  plates  1.0×10-3  m.  A  voltage  of  10  V  is  applied 
across  the  plate.  A  dielectric  material  having  permittivity  6.0  has  been 
placed between the plates. Find  

a)  The capacitance 
b)  The charge stored on each plate 
c)  Displacement vector D 

     d)  Polarization vector P 

(5) 

    
Q6 a) Explain  the  cause(origin)  of  magnetism  (magnetic  dipoles)  in  the 

material?  Classify  and  explain  the  magnetic  materials  with  reference  to 
magnetic dipoles of atoms? 

(10) 

 b) What is magnetic hysteresis and hysteresis loss? (5) 
    

Q7 a) Explain  the  electron  energy  band  formation  in  a  solid?  Explain  and 
classify the materials using energy band theory? 

(10) 

 b) Explain P-N diode and its voltage-current characteristics? (5) 
    

Q8 a) Explain the different kind of polarizations. Explain the rise and decay 
polarization in D.C field of a polar dielectric material? 

(10) 

 b) Explain permanent and feebly magnetic materials? (5) 
    

Q9  Write Short notes (Any three) (5X3) 
 a) X-ray Spectrometer  
 b) Losses in magnetic materials  
 c) Spontaneous polarization  
 d) Defects in solids  
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