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17MBIC16 – Molecular Modeling, Simulation, and Drug Designing

                                                                  Part A                                               10 x ½ =5
                                                              Choose the correct answer								
1. Which of the following could be used to run MD simulations of DNA?
a) diamond                      b) Gold                             c) Amber                               d) Grid

2. Pharmacophore constraints speed up docking because:
               a) The number of ligand conformations processed is reduced
               b) The number of docked orientations (or poses) is reduced
               c) The time for geometry refinement is reduced
               d) The number of ligand conformations and docked orientations is reduced

3. In energy minimization it is common to use gradient methods. Which one of the following is false?
               a) The search direction followed is determined by the forces within the system
               b) The most rigorous methods require knowledge of the derivative of force
               c) Minimization algorithms always locate the global energy minimum on the energy hypersurface
               d) Close to the minimum steepest descents shows poor convergence behavior.

4. In practical application of molecular dynamics which fundamental equation is used:
               a) Newton’s equation of motion                                   b) Law of gravity
               c) Schrodinger equation from quantum mechanics      d) Thermodynamic equation of state

5. Molecular dynamics simulations can be used to
               a) Follow the time dependence of a molecule           b) Calculate thermodynamics quantities
               c) Dock ligands                                                          d) All of the above

6. Which of the following algorithm is not used to integrate the equation of motion?
                a) Leapfrog algorithm    b) Verlet algorithm           c) Genetic algorithm           d) Velocity verlet algorithm

7. The highest energy point along the highest energy path between reactants and products is
               a) Transition state            b) Unstable structure        c) Stable structure               d) Ground state

8.  _________  is considered to be a numerical computation technique used in conjunction with dynamic mathematical models.
a) Analysis                        b) System simulation        c) Dynamic computation    d) None of the above

9. While solving a simulation process, required balance(s) is/are?
a) Material balances         b) Equilibrium reactions    c) Energy balance               d) All of the above

10. Which one of the following docking approaches is practiced when the receptor is known and ligand is unknown compound?
               a) Dock receptor based    b) De novo based               c) Ligand based                 d) Combinational based





                                                         Part – B
                                                                    Answer all questions   		               5 x 4 = 20
                    Each answer should not exceed 200 words or one page


11.(a) What is Born-Oppenheimer approximation?
Or
11.(b) Write a brief account on Semi-Empirical force field methods

12.(a) Elaborate on simplex non-derivative energy minimization methods
Or
12.(b) Comment on local and global energy minimization

13.(a) Illustrate the use of Newton equation of motion in molecular dynamics
						Or
13.(b) Write about implicit and explicit solvation models

14.(a) What are pharmacophores? Explain its role in drug designing.
						Or
[bookmark: _GoBack]14.(b) What is de novo drug design? Write about its strategies
15.(a) Explain Lipinski’s rule of five
						Or
15.(b) Write a short note on partial least square analysis.

Part - C
Answer all questions                                             5 x 7 = 35
Each answer should not exceed 600 words or three pages


16.(a) Give a detailed account on ab initio method.
						Or
16.(b) What is Schrodinger equation and how it is used? Explain in detail.

17.(a) Explain in detail on first and second order derivative methods of energy minimization.
						Or
17.(b) What are the different types of interaction that are considered in force field? Explain.

18.(a) How does the Monte Carlo algorithm work? Explain.
						Or
18.(b) Elaborate on molecular dynamic simulation and its application.

19.(a) What is meant by molecular docking ? Elaborate on key stages in docking and its applications.
						Or
19.(b) What is structure-based drug design? Write about its types.

20.(a) Write about 2D and 3D QSAR methods.
						Or
20.(b) Explain about various methods in representing 2D and 3D structure of small molecules.
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