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Unit-I 

 

1. Answer any three of the followings:       2×3=6 

(a) Explain dielectric relaxation and complex dielectric constant. 

(b) An electron is bound by a potential which closely approaches an infinite 

square well of width 0.2nm. Calculate the lowest three permissible quantum 

energies the electron can have. 

(c) Write down the differences between Type-I and Type-II superconductors. 

(d) Draw the first three Brillouin zones for a two-dimensional square lattice. 

(e) Schematically show how F(E) varies with energy for a metal at T=0K, 

300K, 400K and for infinite temperature. 

 

2. Answer any two of the followings:        4×2=8 
(a)  Show that the Lorentz number obtained on the basis of free electron theory 

is equal to 3(KB/e)2. Write down the expression of Hall coefficient for 

semiconductor.  

(b) Explain the term critical magnetic field in a superconductor. How does the 

critical magnetic field vary with temperature in Type-I and in Type-II 

superconductors?  

(c) Obtain the Clausius-Mosotti equation and explain how it can be used to 

determine the dipole moment of a polar molecule from the dielectric 

constant measurements. 

(d) Show that the Pauli spin Para-magnetism of a free electron metal is given 

by  
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3. Answer any one of the followings:        6×1=6 
(a) Discuss the Kroning-Penney model for the motion of an electron in a 

periodic potential.  

Show from (E-K) graph that materials can be classified into conductors, 

insulators and semiconductors.      (4+2) 
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(b) (i) Show that the total number of electrons in a band is 2N (N is the number 

of unit cells). 

(ii) How E-K curve is important for the determination of effective mass of 

electron and its motion inside solid? 

(iii) Discuss the graphical variation of the energy (E), velocity (v) and 

effective mass (m*) as function of wave vector (k). 

       2+2+2 = 6 

 

 

 

Unit-II 
 

4. Answe any three of the followings:        2×3=6 
(a) What is the significance of modulation index in AM scheme? 

(b) Compare the bandwidth requirement of FM and AM transmission system. 

(c) What do you mean by input impedance pair? Explain. 

(d) Draw the low frequency ac equivalent circuit of a transistor amplifier. 

(e)  Simplify the following expression using Karnaugh map. 

F(ABC) = ∑ m (1, 3, 5, 7) 

 

 

5. Answer any two of the followings:        4×2=8 
(a) How to generate a DSB-SC signal. 

(b) Design a filter with a cut-off frequency 1 kHz. Nominal resistance is given 

by R0=600 Ω. 

(c) Find the nature of the passband of the following circuit. 

  

(d)  Starting from the expression of an FM signal derive the expression of 

NBFM. Hence compare it with DSB-TC signal. 

 

 

6. Answer any one of the followings:        6×1=6 
(a) State and explain VSB technique. What is the advantage of VSB technique 

over SSB?       1+4+1=6 
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(b) (i) State and explain Bartllett’s bisection theorem. Apply the theorem to find 

the impedances of a T-network. 

(ii) What is fault in transmission line? How the fault location is made? 

            (2+1)+(1+2)=6 

 


