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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) (2 x 10) 

 a) Define conformational flexibility with respect to Monte Carlo simulation method and 
molecular dynamics. 

 

 b) What does MOE's docking tool do? Is it appropriate for use with a protein ligand?  
 c) How is 2D-3D database searching applied for pharmacophore identification?  
 d) Explain structure based drug design?  
 e) Write about the utility ofcombinatorial libraries.  
 f) Distinguish between blind docking and site directed docking?  
 g) What do you understand by protein folding and protein misfolding?  
 h) What are the potential applications of Hooke’s law on bond stretching of biomolecules ?  
 i) What are conformation searching and systematic searching?  
 j) What do you understand by De novo Ligand design?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Why is Ramachandran plot is important in studying the secondary structure of 

proteins?Explain? 
 

 b) Briefly explain the steps involved during the process of molecular dynamic simulation.  
 c) Define Morse potential to explain the bondstretching and deduce an mathematical 

expression for it. 
 

 d) Illustrate with examples 3D data base searching and virtual screening?  
 e) What are Vander Waals interactions? Describe briefly various types of Vander Waals 

interactions between atom? 
 

 f) Briefly explainab initio modelling for protein structure prediction.  
 g) What is Ewald Summation method? How is it useful in a molecular simulation program.  
 h) Give detail account of RNA folding?  
 i) How MD simulation is different from MC simulation?  
 j) What is molecular docking .How can you refine the results on molecular docking.  
 k) What is pharmacophore mapping? Elaborate the methods for determining 

pharmacophore? 
 

 l) “Molecular Descriptors define a molecule” justify the statement. What are the different 
types of descriptor.How do they are used in ligand based drug design? 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Briefly discuss about fundamentals of QSAR. Add a note on QSAR parameter related 
to chemical structure and biological activity. 

(16) 

    
Q4  You have to predict the 3D structure of a protein which shows 25% homology with 

protein in PDB bank. Explain the methodlogy or tool you will use for its structure 
prediction. 

(16) 

    
Q5  What do you mean by protein folding simulation constraints? What are the strategies 

used to overcome it and write the program to solve the problem? 
(16) 

    
Q6  What are the advantages of molecular dynamics over Monte Carlo simulation method ? 

Briefly discuss about the constant temperature and pressure dynamics. 
(16) 
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