
Course Objectives

 To introduce the fundamental

concepts of computational chemistry

and its relevance to separation

science.

 To provide practical skills in using

computational tools and software for

chemical analysis and separation

processes.

 To enhance problem-solving abilities

by applying computational methods

to real-world separation science

challenges.

 To foster a deeper understanding of

the molecular interactions and

mechanisms underlying separation

techniques

Course Outcomes
Upon completion of this course, students will

be able to:

 Understand and explain the basic

principles of computational chemistry and

how they apply to separation science.

 Utilize computational chemistry software

to model, simulate, and analyze chemical

separations.

 Interpret computational results to make

informed decisions in the design and

optimization of separation processes.

 Apply computational methods to solve

complex problems in separation science,

including the identification and

quantification of compounds
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Solve all questions. Each question carries 2 marks.                                         Date:-27/02/2024 

Time:- 1 hr.                                                                                                             Marks:-80 M  

================================================================== 
 

1. Which of the following is a fundamental 

concept of quantum chemistry? 

A) Newton's Laws 

B) Schrödinger Equation 

C) Boyle's Law 

D) Charles's Law 

 

2. Molecular mechanics primarily uses 

which type of force field to model 

molecular interactions? 

A) Electromagnetic field 

B) Gravitational field 

C) Classical force field 

D) Quantum force field 

 

3. In computational chemistry, the Born-

Oppenheimer approximation separates 

which two types of motion? 

A) Electronic and nuclear 

B) Rotational and vibrational 

C) Translational and rotational 

D) Electronic and vibrational 

 

4. Which method is commonly used to 

calculate the electronic structure of 

molecules? 

A) Density Functional Theory (DFT) 

B) Classical Mechanics 

C) Newtonian Dynamics 

D) Kinetic Theory 

 

5. The primary purpose of molecular 

dynamics simulations is to study: 

A) Static molecular structures 

B) Molecular interactions over time 

C) Quantum mechanical wave functions 

D) Chemical reaction rates. 

 

6. Which separation technique involves the 

use of a stationary phase and a mobile 

phase? 

A) Electrophoresis 

B) Chromatography 

C) Distillation 

D) Filtration 

 

7. Computational tools for separation 

processes primarily aim to: 

A) Simplify manual calculations 

B) Model and optimize separation 

mechanisms 

C) Replace laboratory experiments 

D) Analyze reaction kinetics 

 

8. Retention time in chromatography can be 

predicted using: 

A) Quantum mechanical models 

B) Molecular mechanics simulations 

C) Empirical correlations and 

computational models 

D) Gravitational equations 

 

9. Electrophoresis is primarily used for the 

separation of: 

A) Gaseous compounds 

B) Large biological molecules 

C) Metals 

D) Crystals 

 

 

10. Which computational software is 

widely used for quantum chemical 

calculations? 

A) Microsoft Excel 

B) Gaussian 

C) MATLAB 

D) SPSS 



11. In a case study involving 

chromatography, computational models 

help to: 

A) Design new chromatographic equipment 

B) Predict retention times and optimize 

separation conditions 

C) Analyze the legal aspects of chemical 

separations 

D) Improve software coding for simulations 

 

12. The separation of complex mixtures 

often requires: 

A) Single-stage separation techniques 

B) Multiple-stage or multidimensional 

separation techniques 

C) Only manual intervention 

D) Non-computational approaches 

 

13. Computational analysis of 

electrophoresis data can provide insights 

into: 

A) Electrical circuit design 

B) Molecular size and charge distribution 

C) Geological formations 

D) Astronomical distances 

 

14. A key application of computational 

chemistry in pharmaceutical separation is 

to: 

A) Design new drugs 

B) Identify and quantify active 

pharmaceutical ingredients 

C) Conduct clinical trials 

D) Market pharmaceutical products 

 

15. Which advanced computational method 

is increasingly used in separation science 

for pattern recognition and data analysis? 

A) Machine Learning 

B) Traditional Statistics 

C) Manual Data Entry 

D) Simple Regression 

 

 

 

 

 

 

16. Artificial Intelligence (AI) can enhance 

separation processes by 

A) Performing physical separations 

B) Optimizing separation conditions 

through predictive modeling 

C) Replacing all human analysts 

D) Reducing the need for quality control 

 

 

17. An emerging trend in computational 

chemistry involves the integration of: 

A) Traditional paper-based records 

B) Quantum computing techniques 

C) Manual chromatographic techniques 

D) Classical mechanical methods 

 

18 One of the future directions in 

computational chemistry for separation 

science is: 

A) Reducing computational resources 

B) Increasing the complexity of manual 

calculations 

C) Developing more accurate and efficient 

computational models 

D) Decreasing automation in separation 

processes 

 

19. Machine learning in computational 

chemistry helps to: 

A) Perform laboratory experiments 

B) Analyze large datasets and identify 

patterns 

C) Manually calculate molecular structures 

D) Replace chemical synthesis processes 

 

20. Hands-on training in computational 

chemistry software aims to: 

A) Increase manual calculation skills 

B) Enable students to perform complex 

simulations and analyses 

C) Reduce the need for experimental 

validation 

D) Teach software development 

21. The application/applications of 

Artificial Intelligence is/are 

(A)Expert Systems 

(B)Gaming 

(C)Vision Systems 

(D)All of the above 

 



 

22. Who is known as the -Father of AI"? 

(A)Fisher Ada 

(B)Alan Turing 

( C)John McCarthy 

(D)Allen Newell 

 

23.  In which chromatography stationary 

phase is more polar than mobile phase? 

(A). Ion exchange chromatography  

(B.) Normal phase chromatography  

(C.) Reversed chromatography  

(D.) Size exclusion chromatography. 

 

24. In which type of chromatography, the 

stationary phase is held in a narrow tube and 

the mobile phase is forced through it under 

pressure? 

(A) Column chromatography  

(B) Planar chromatography  

(C ) Liquid chromatography  

(D.) Gas chromatography 

 

25.Which of the following guidelines are 

applicable to Analytical Method validation  

(A) ICH Q1 

(B) ICH Q2  

(C) ICH Q3  

(D) ICH Q4 

 

26. In size exclusion chromatography, 

solute molecules are separated based on 

_________  

(A)Molecular geometry and size  

(B)Molecular composition  

(C) Molecular phase  

(D) Molecular formula 

 

27. Ion exchange chromatography is based 

on?  

(A)Electrostatic attraction 

(B) Electrical mobility of ionic species  

(C)Partition chromatography  

(D)Adsorption chromatography. 

 

 

 

 

 

28. Which method of separation will be 

used to separate butter from curd? 
(A) Sublimation 

(B) Chromatography 

(C)Centrifugation 

(D)All of the above 

 

29. The process in which the heavier 

impurities settle at the bottom is ____. 

(A)Decantation 

(B)Sedimentation 

(C)Filtration 

(D)Evaporation 

 

30.A report or account is an: 

(A) Informational work 

(B) Technical work 

(C) Professional work 

(D) None of these  

 

 

31).The data proceed to support the 

recommendation should be: 

(A) Accurate 

(B) Unreliable 

(C) Incomplete 

(D) All of these  

 

 

 

32)Report are often used to display 

the result  of: 

(A) Experiment 

(B) Investigation 

(C) Inquiry 

(D) All of these 

  

 

33.) Common formats for report 

writ ing are: 

(A) Introduction 

(B) Method 

(C) Both A and B 

(D) Inform  

 

 

 

 

 



34).Which thing we need to do in 

writ ing report: 

(A)Record the survey not carry out 

(B) Record deleted data 

(C) Record the object 

(D) None  

 

35). In report writ ing, the language 

used to be: 

(A) Loudly 

(B) Unclear  

(C) Whispers 

(D) Ambiguous 

 

36). The report  is always written in: 

(A) Sequential manner 

(B) Irregular manner  

(C) Horizontal manner  

(D) Data biased manner  

 

 

 

 

 

37). Report writing by the individual should be 

written in: 

(A) First person 

(B) Last person 

(C) Both A, B 

(D) None  

 

38)The length of the informal report should 

be: 

(A) 13 pages 

(B) 1-3 pages 

(C) 1/5-page 

(D) full page  

 

39) Report should preferably write__. 

(A) Sequential manner  

(B) Regular manner c 

(C) Irregular manner  

(D) None  

 

40). Formal report can be categorized as___. 

(A) Informational 

(B) Analytical 

(C) Recommendation 

(D) All of these  
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CERTIFICATE 
 

Mr./Ku. Kartik G. Dighore is awarded with a  certificate on successful completion of the course 

entitled, Certificate course in “Computational Chemistry in Separation Science”. 
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Action Taken and Feedback: - 

Computational Chemistry in Separation Science, An Add-on course run by the 

Department of Chemistry Shri Shivaji Science College Nagpur, the motto behind 

this course is to enrich students with knowledge of Computer in the field of 

Chemistry, especially in the separation of metal ions, organic pigmentations, etc. 

It’s a 10-week duration course in which theory and practicals are taken. 82 

students were enrolled and appeared for theory as well as for practicals. This 

Course duration was from 15th December 2023 to 23rd February 2024.  

 

No. of benefited Students = 79 
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Q 1 .  C E R T I F I C A T E  
C O U R S E : -

C O M P U T A T I O N A L  
C H E M I S T R Y  I N  

S E P A R A T I O N  S C I E N C E ,  
D O  Y O U  T H I N K  I T  I S  

U S E F U L ?

Q 2 .  D O  Y O U  F I N D  T H E  
L A B O R A T O R Y  

P R A C T I C A L  D E M O  
I N T E R E S T I N G  A N D  

U S E F U L ?

Q 3 .  D O  Y O U  F I N D  T H E  
L E C T U R E S  T A K E N  

W E R E  
K N O W L E D G E A B L E ?

Q 4 .  D O  Y O U  
R E C O M M E N D  T H I S  
C O U R S E  T O  Y O U R  

F R I E N D S ?

Q 5 .  O V E R A L L  C O U R S E  
C O N T E N T  W A S  

U S E F U L  T O  Y O U ?

FEEDBACK-ADD ON 15/12/23 TO 23/02/24
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