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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) The wavelength of x-ray is ____________.  
 b) The cathode of X-ray tube is made of ___________  
 c) The expression for the energy of X-ray is ______________  
 d) The common filter used for Mo electrode is ___________.  
 e) Write formula for Mass Absorption Coefficient is _____________.  
 f) The full form of FWHM is _______________________  
 g) The Scherer equation  is _______________  
 h) The extinction rules for FCC is ____________________  
 i) The energy of secondary electrons is _____________  
 j) The reciprocal lattice of FCC is __________________.  
    

Q2  Answer the following questions: Short answer type : (2 x 10) 
 a) What is Bremsstrahlung radiation?  
 b) State Moseley’s law?  
 c) What do mean by absorption edge?  
 d) Define structure factor?  
 e) State the signification of Lorentz-Polarization factor?  
 f) What is inelastic scattering?  
 g) Define depth of field?  
 h) What is Energy Dispersive X-ray Spectroscopy?  
 i) Define reciprocal lattice?  
 j) What is back scattered electrons?  
    
  Part – B (Answer any four questions)  

Q3 a) Describe the basic principles of powder method. Explain how to determine the 
crystals using the Debay Scherer camera.                                                

(10) 

 b) State and derive the Bragg’s Law of X-ray diffraction. (5) 
    

Q4 a) List the properties of X-ray. Explain the interaction of x-ray with matters (10) 
 b) State difference between Compton effect and Thomason effect of x-ray 

scattering. 
(5) 

    
Q5 a) For an unknown cubic metal the diffracting angles, , obtained with CuK 

radiation  ( = 1.541 Å) are:  20.1°, 29.2°, 36.6°, 43.5°, 50.2°, 57.4°, 65.5°. 
              (a)  Determine the lattice constant “a” for this metal. 
              (b)  Determine the crystal structure of this metal. 

(10) 

 b) Define atomic scattering factor. Explain its effect on intensity of X-ray 
diffraction. 
 
 

(5) 
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Q6 a) Determine the structure factor of Aluminium metal. (10) 

 b) State the difference between X-ray diffraction and Electron diffraction. (5) 
    

Q7 a) Describe the basic principles of Scanning Electron Microscope (SEM) with 
schematic diagram. 

(10) 

 b) Explain the depth of focus and depth of field using schematic diagram. (5) 
    

Q8 a) Describe with schematic diagram the bright field and dark field image 
capturing using TEM. 

(10) 

 b) Briefly explain the sample preparation for TEM. (5) 
    

Q9 a) What is Atomic Force Microscope (AFM).Describe the basic principles of AFM 
using schematic diagram. 

(10) 

 b) What is EPMA? Its advantages over SEM. (5) 
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