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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two from Part-III. 
The figures in the right hand margin indicate marks. 

  
Part- I 

Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10)) 
Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc 

a) What change in the EDS spectrum do you expect when a specimen is tilted to face the detector in an SEM?  
b) How are X-rays are produced?  
c) What are secondary electrons?  
d) Why does the field emission gun generate higher resolution of SEM than a thermionic gun?  
e) Why do people often reduce working distance to obtain a higher resolution?  
f) How stokes is different from anti stokes in Raman Spectroscopy?  
g) What are the criteria for compounds to be analyzed by gas chromatography?  

h) 
Write down the relationship between wavelength and wave number and how shortwave length limit (λswl) of X-ray 
is related to voltage? 

 

i) What is the difference between beam electron and secondary electron in SEM?  
j) What is measured in a small angle scattering?  

  
 

Part- II 
 

Q2 Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (06x08) 
Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, Differences & 

Similarities 
a) Mention five differences between DSC and DTA?  

b) Calculate the structure factor of extinction for a Body Centered (BCC) structure?  

c) 
If diffraction peaks of a crystalline solid shift to the high 2θ direction by internal stress, is this tensile or 
compressive stress? 

 

d) Explain the working principle of SEM with a neat sketch?  

e) 
Compare light microscopy, transmission electron, and scanning electron microscopy in terms of optical 
arrangement, illumination source, working environment, imaging formation mechanism, and specimen 
preparation; discuss their similarities and differences? 

 

f) Write short answer on Scanning Tunneling Microscopy?  

g) What is interaction volume and show which signals are generated from what depth of the interaction volume?  

h) Describe working principle of TGA and write down its application?  

i) Draw SAD pattern for single crystal, polycrystalline material and nanomaterial?  

j) What is resistivity and explain the technique through which it measures?  

k) What are the carrier gases used in gas chromatography and explain its analysis process?  

l) Explain the working principle of infrared spectroscopy?  
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Part-III 

  Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc 

Q3 Define Bragg’s law. Derive the expression for it?  

Q4 What is lens aberration? List the different type of aberrations and explain?  
Q5 Explain possible reasons to cause discrepancies between the peak intensities of an X-ray spectrum and its 

standard data? 
 

Q6 Explain the working principle of TEM with a neat sketch?  
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