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Unit-I 

1. Answer any three of the following:                                                           2x3=6 

a) A narrow beam of X - rays with wavelength 1.5Å is reflected from an ionic crystal with an 

fcc lattice structure with a density of 3.32 gcm-3. The molecular weight is 108 amu 

(1amu1.66 10-24 g). Find the lattice constant. 

b) X -ray of wavelength   a is reflected from the 111 plane of a simple cubic lattice. If the 

lattice constant is a, then find the corresponding Bragg angle (in radian). 

c) What is the source of anti-ferromagnetism? 

d) Discuss the directions of electrons moments in a filled 2p shell. 

e) What do you mean by transverse Optic Mode and longitudinal Acoustic mode for the Dia-

tomic lattice chain? 

 

2.  Answer any two of the following:                                                                4x2=8          

a) Explain Larmor angular frequency and give its value for an induction field B. 

b) Find the crystal structure factor in FCC lattice. Discuss allowed values of the  

Miller indices.  

 

c) Explain the different contributions for the formation of domains in a ferromagnetic materi-

al. 
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d)  What are the minimum requirements in formation of crystal?  Discuss the structure of the 

NaCl crystal.                 2+2=4 

3.  Answer any one of the following:                                                                   1x6=6 

a)   Obtain an expression for paramagnetic susceptibility of free electrons on the basis of the 

classical laws. Discuss its inadequacy and show how Pauli modified it.       2.5+3.5=6                                                                         

b) What is Brillouin Zone? What is the difference between Brillouin zone and wigner seitz 

cell? How can Brillouin zone be constructed in reciprocal lattice?                           1+2+3=6 

 

 

Unit-II 

 

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

(a) What do you mean by depletion capacitance? Explain. 

(b) Write down the expression of width of depletion region of an unbiased pn-junction. 

(c) How a pn-junction may be used as a variable diode? Explain. 

(d) What do you mean by CMRR of an op-amp? Explain. 

(e) Define the ac current gain with respect to the h-parameter of a transistor. 

(f) Clarify the idea of virtual ground in op-amp. 

(g) What do you mean by junction breakdown? 

 

2. Answer any two of the following:              4×2=8 

(a) Derive an expression for the electric field in the depletion region. 

(b) Draw the charge density, Electric field, Potential Energy of hole and Potential Energy of 

electron in a pn-junction. 

(c) Derive the following for a two port network transistor circuit using hybrid parameters: 

i. Current Gain, 
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ii. Voltage gain,  

iii. Input Resistance.        2+1+1=4 

(d) What do you mean by active filters? Explain. Why is active filter necessary?  

                   1+2+1=4 

3. Answer any one of the following:            6×1=6 

(a) Discuss the following: 

i. Direct and indirect band gap semiconductor. 

ii. Tunnel diode.              3+3=6 

(b) Design and analyze the following circuits using op-amp: 

i. Differentiator amplifier, 

ii. Subtractor amplifier, 

iii. Anti-Logarithmic amplifier.       2+2+2=6 

 

__________________________ 


