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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What is the principle behind X-ray crystallography?  
 b) Why are X-rays used as the source beam?  
 c) How are X-rays produced?  
 d) What do the x and y-axis in an XRD pattern represent?  
 e) What information does the XRD pattern of a crystal provide?  
 f) Why do we observe peaks of different heights in the XRD pattern?  
 g) How can you determine the crystal plane corresponding to a particular peak in the XRD 

pattern? 
 

 h) How do the different planes contribute to the formation of peaks in the XRD pattern?  
 i) Why are peaks corresponding to some planes missing or not observed in the XRD 

pattern? 
 

 j) Explain an experimental procedure for finding the XRD pattern?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) With reference to Huygen’s wave construction, explain the basis of X-ray diffraction. In 

this context, explain the significance of Bragg’s law, nλ= 2dsinθ? 
 

 b) Briefly describe how a reciprocal lattice is constructed and explain how the Ewald 
sphere construction maybe used to explain the position of diffracted X-ray intensities as 
a function of scattering angle,θ? 

 

 c) Describe the general form of an X-ray diffraction pattern indicative of a material that is :      
i) polycrystalline ii)amorphous? 

 

 d) Derive the mathematical expression for λSWL and voltage and also explain how the 
intensity of X-ray varies with tube voltage? 

 

 e) What is structure factor? Calculate the structure factor for FCC unitcell?  
 f) Explain any two diffraction methods and write down their application?  
 g) With the help of suitable diagrams briefly explain the generation of characteristic x-

rays? 
 

 h) In a SEM, briefly explain the process of generation of at least five signals from electron 
beam-specimen interaction? 

 

 i) Compare and contrast between EDS and WDS detector?  
 j) Explain the principle of residual stress measurement?  
 k) What are the factors which affect relative integrated intensity? Explain any two factors?  
 l) What is STM and its application? Briefly explain its two modes of operation with neat 

sketch? 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Why do crystals diffract X-rays? What is the "phase problem" and how do we solve it? (16) 
    

Q4  In what three ways can phases be improved by density modification? What is the "free 
R-factor"? Why use it? 

(16) 

    
Q5  What is the "figure of merit" (m, or fom)? How is it calculated? How is it used? (16) 

    
Q6  Write the equations: The inverse Fourier transform. Difference electron density from a 

set of observed structure factors with calculated phases and figure of merits? 
(16) 
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