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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) What microscope can be used to determine wheather the suspect has 
recently fired a gun? 
Compound microscope 
Polarizing microscope 
Scanning electron microscope 
Gun powder detector microscope 

 

 b) A microscope in which an image is formed by passing an electron beam 
through a specimen and focusing the scattered electrons with magnetic 
lenses is called a? 
SEM 
TEM 
Phase contrast microscope 
None of the above 

 

 c) Application of SEM can be in? 
Behaviour of grain size, shape 
Defects,voids,fractures 
Phase distribution 
All the above 

 

 d) A high-powered microscope that produces an image from scattered 
secondary electrons is the  
       a) immunofluorescence microscope.  
       b) bright-field light microscope.  
       c) transmission electron microscope (TEM).  
       d) scanning electron microscope (SEM).  

 

 e) Best resolution of OM is: 
     A) 0.4 nm  B) 50 mm  C) 0.2 µm  D) 0.2 nm 

 

 f) Depth of field in OM is given by 
    A)0.61λ/μsinα  B)1.22λ/μsinα  C) 1.22 λ/μsinαtanα  D) none of these 

 

 g) Brightness refers to : 
A) Intensity of Light  B) diffraction of light  C) reflection of light  D) none 

 

 h) Contrast refers to: 
A) Intensity of Light  B) diffraction of light  C) relative change in light intensity 
between object and its background  D) none 

 

 i) Imaging modes in OM are: 
    A) Dark field Microscopy B) Bright field Microscopy C) both A&B D) none 
 

 

 j) _________ is capacity to distinguish between two adjacent points. 
Resolving power 
Magnification 
Ionization 
Emulsification 
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Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Difference between depth of field and depth of focus.  
 b) Why must the electron beam path be placed in vacuum.  
 c) Difference between Continuous and Characteristic spectrum.  
 d) Suggest an imaging mode to examine a titanium specimen containing both 

hexagonal close-packed (HCP) and body-centered cubic (BCC) phases, and 
 

 e) One found that he/she cannot a focused micrograph of a specimen even 
though he/she has observed a focused image of the specimen by looking 
through eyepiece. Why? 

 

 f) What change in the EDS spectrum do you expect when a specimen is tilted to 
face the detector in an SEM? 

 

 g) How are X-rays are produced?  
 h) What are secondary electrons?  
 i) Why does the field emission gun generate higher resolution of SEM than a 

thermionic gun? 
 

 j) Why do people often reduce working distance to obtain a higher resolution?  
    

Q3 a) Define Bragg’s law. Derive the expression for it. (10) 
 b) Mention five differences between DSC and DTA. (5) 
    

Q4 a) What is lens aberration? List the different type of aberrations and explain. (10) 
 b) Calculate the structure factor of extinction for a Body Centered (BCC) 

structure. 
(5) 

    
Q5 a) Explain possible reasons to cause discrepancies between the peak intensities 

of an X-ray spectrum and its standard data. 
(10) 

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

(5) 

    
Q6 a) Explain the working principle of TEM with a neat sketch. (10) 

 b) Explain the working principle of SEM with a neat sketch. (5) 
    

Q7 a) Write a short note on Differential Scanning Calorimetry. (10) 
 b) Why do people often increase acceleration voltage to obtain better resolution 

in SEM? Is any negative effect of increasing acceleration voltage on SEM 
imaging? 

(5) 

    
Q8 a) 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. 

(10) 

 b) Write short answer on Scanning Tunneling Microscopy (5) 
    

Q9 a) Write short answer on TGA (10) 
 b) Write short answer on Bragg-Bretano method (5) 
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