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Q.1(a) Determine the ratios of the interplanar spacings 𝑑ଵ଴଴: 𝑑ଵଵ଴: 𝑑ଵଵଵfor both simple cubic (SC) 

and body-centered cubic (BCC) crystal lattices. 
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Q.1(b) Derive Bragg’s law. The Bragg angle for the (220) reflection from nickel (FCC) is 38.2∘when 
X-rays of wavelength 1.54 Åare used in a diffraction experiment. Calculate the lattice 
parameter of nickel 
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Q.2(a) Derive the dispersion relation for lattice vibrations in a one-dimensional monoatomic linear 
chain. 
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Q.2(b) State Bloch’s theorem and derive the form of the electron wavefunction in a periodic 
potential. What is its significance in solid-state physics? 
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Q.3(a) Describe Weiss’s molecular field theory of ferromagnetism. How does it explain 
spontaneous magnetization? 
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Q.3(b) Discuss the B–H curve for a ferromagnetic material. Explain the meaning of key points such 
as saturation, retentivity, and coercivity. 
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Q.4(a) Define electric susceptibility and polarizability. Derive the relation between them. [5] 04 04 
Q.4(b) Explain the piezoelectric effect. Distinguish between the direct and inverse piezoelectric 

effects and discuss their applications. 
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Q.5(a) Describe the Meissner effect. How does it distinguish a perfect conductor from a 
superconductor? 
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Q.5(b) State London’s equations. Explain how they lead to the phenomenon of magnetic field 
penetration depth in superconductors. 

[5] 05 04 

     
 
 

:::::21/11/2025:::::E 
  


