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Q.2a. Discuss factors affecting the Resistivity of conducting materials. 
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b. What is contact potential? Draw & explain energy distribution of electrons in two metals 
before & after contact. 
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Q.3     a. Discuss the effect of  dielectric on the behaviour of a capacitor.  
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           b.   Derive Clausius-Mossotti relation.  
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Q.4a.  What is loss tangent? Discuss its significance in dielectrics. 
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  b.Discuss the dependence of the dielectric constant of polar dielectric on frequency 
and temperature. 
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Q.5 a. Write the factors affecting permeability and hysteresis loss. 
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b.Give the classification of magnetic materials.  
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c.Write applications of the following:  (4) 
   (i)  Ni-Fe Alloy 
       (ii) Si steel 
 
Ans - Ref text book 
Q.6a. Give the classification of conductors, semiconductors & insulators based on 

energy band diagram. 
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 b.Explain the following:  
   (i) Thermal conductivity of semiconductors 
   (ii) Electrical conductivity of doped material 
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Q.7  a. Draw and explain the working of P-N Junction diode in forward & Reverse 
bias. 
b.The resistance of the p & n layers of a silicon abrupt p-n junction are 10-2 & 10 Ohm 
respectively. The capacitance of the junction at zero applied bias voltage is 200 pF. If the 
thickness of the p & n layers are 1 mm. Each and the junction has a rectangular cross-section 
1 mm2.  
 
(i) Determine concentration of impurity atoms on each side of the junction. 
 
(ii) Width of depletion layer at zero applied voltage here µe = 1.45 ×103 cm2/v-sec & µh = 0.5 × 
103 cm2/v-sec. 
 
(iii) Find the contact potential. 
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Q.8    Discuss working principal & applications of the following:    ) 
   (i)  Thermistors  (ii) Electrolytic capacitors  
   (iii) Cored coils  (iv) Relay 
 
Ans(1)  TBI /P.No. 266(ix) 
(2)    TBI /P.No. 273(x) 
(3)   TBI /P.No. 276(iii) 
(4)  TBI /P.No. 276 section 12.2 first para 
Q.9    Write short notes on the following:  ) 
  (i)   JFET 
   (ii)  Fabrication of transistors  
 
(i) 
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TEXTBOOK 

 
I.  Introduction to Electrical Engineering Materials by C.S. Indulkar and S. 

Thiruvengadam, 4th Edition, Reprint 2006 Edition, S. Chand and Company, New 
Delhi 

 
(ii) TBI /P.No. 321 section 14.16.1 
 


