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         Rayat Shikshan Sanstha’s 

Yashavantrao Chavan Institute of Science, Satara (Autonomous) 

 B.Sc. III (General Science) Semester VI  

 Subject: CHEMISTRY 

Physical Chemistry (BCT601) 

Question Bank 

Que.1 Answer  in one sentence:                                                    

 1.  Define the terms activity and fugacity 

 2. Define Gibbs free energy and Helmholtz free energy 

 3.  State and explain law of mass action  

 4. What is the difference between Amorphous solids and crystalline solids. 

 5. State and Explain Henry’s Law 

 7.A crystal plane has intercepts of 3, 4 and 2 units with x, y and z axes   respectively.  

    Calculate its Miller Indices 

 8.State and explain Nernst distribution law 

 9.  Name the approaches for synthesis of nanomaterials 

 10. Draw diagrams to represent (i) F.C.C. lattice (ii) B.C.C. lattice 

11. What are simultaneous reaction. Mention types of simultaneous reaction 

 12. Define:  counter reaction and side reactions 

 13.  What is third order reaction. Write equation for rate of third order reaction. 

 14. Name the scientist who gave first talk about nano-technology. 

15. What is buckyball? 

16. Who first used the term nanotechnology and when? 

17.  What was the title of Richard Feynman’s famous speech given on December 29, 1959? 

18.  How many oxygen atoms lined up in a row would fit in a one nanometer space? 

19. Who first used the term Nanotechnology? 

20. What ratio decides the efficiency of nano-substances? 

21. The process of solvent extraction is controlled by which law? 

22. What are homogenous and heterogenous system? 

23.Define solvent and solute. 
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24. What are binary solution? Give example 

25. Give two examples of first order opposing reactions. 

Que 2: Long answer questions:                                         

  1) Derive Clausius Clapeyron’s equation in the integrated form for    𝑙𝑖𝑞𝑢𝑖𝑑 ⇌ 𝑣𝑎𝑝𝑜𝑢𝑟   

      equilibria.   or Derive Clausius-Clapeyron equation. What are its applications. 

  2) (i) Apply Distribution law to the case when the solute forms a dimer in one of the  

         solvents.  (ii) Show that the process of extraction by a given volume of the  

      solvent is more efficient if it is carried out in parts 

   3) What are reversible reactions? Derive an expression for rate constant of the  

       following reversible reaction of first order 

   4) Explain processing and synthesis of nanomaterials. Summarise briefly 

      applications of nanotechnology. 

  5) Derive a relationship between the interplanar spacing of a crystal and the     

        wavelength of X-ray diffracted by it. 

       Or Derive Bragg’s equation for the diffraction of X-rays by crystal lattice 

    6)  Derive law of mass action thermodynamically 

   7) What are third order reactions? Give suitable examples. Derive the kinetic  

        equation for third order reaction,  3𝐴 ⟶ 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠. 

   8) Explain Nernst distribution law. How is it modified when a solute undergoes 

       (i) association in a solvent and (ii) dissociation in the solvent? Briefly describe the  

        various applications of distribution law. 

 9) Derive the rate expression for an opposing reaction in which the forward as well  

      as reverse  reactions are both first order. 

 10) What is crystallography. State and explain laws of crystallography. 

 11) Discuss Top down and Bottom up approach for synthesis of nanoparticles. 

       Give synthesis of gold nanoparticles  

 12) Explain construction and working of Scanning Electron Microscope.  

     Give comparative account of SEM and TEM 

 13) Derive Gibbs Helmholtz equation for a process at constant pressure and at constant     

      volume. Discuss important applications of this equation. 
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14) State the distribution law. Under what conditions the law is valid? Give derivation of  

       the law ? 

 15) Numerical Problems based on Distribution law, Thermodynamics, Solid state 

         Chemistry. 

 

Que3:  Short answer questions:                                           

1. Explain the terms fugacity and activity. How are they related to chemical potential? 

What is the physical significance of fugacity? 

2. Enumerate various elements of symmetry of a cubic type of unit cell. 

3. Explain in brief sol-gel technique for preparing nanomaterials 

4. Explain the following with examples: (a) Parallel Reactions (b) Reversible Reactions 

(c) Consecutive Reactions 

5. The following data have been obtained on the distribution of phenol between water 

and chloroform  

 

  

 

 

            Where 𝐶1 is the concentration in the aqueous layer and  

𝐶2 is the concentration in the chloroform layer . What conclusions do you draw from 

these results regarding the molecular condition of phenol in the chloroform solution?  

 Answer. Phenol exists as dimer 

6. What is chemical potential? Derive Gibbs Duhem’s equation 

7. State Nernst distribution law. What are its important applications. 

8. Nernst reported the following results for the distribution of acetic acid between water 

and CCl4        

Conc of acetic acid in CCl4 (𝑚𝑜𝑙𝑒𝑠/𝑙) 0.292 0.725 1.41  

Conc of acetic acid in H2O (𝑚𝑜𝑙𝑒𝑠/𝑙) 4.87 7.98 10.70 

𝐶1 0.094 0.163 0.254 0.436 

𝐶2 
0.254 0.761 1.850 5.430 
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Assuming that acetic acid has its normal molecular weight in water, calculate its 

molecular weight in CCl4 .  

9.  Write short note on :  Parallel Reactions and  Consecutive Reactions  

10. State and Explain laws of Crystal symmetry 

11. Describe in detail applications of nanotechnology 

12.  What are nanomaterials? Mention method of preparation of nanomaterials. 

13. Derive Gibbs-Helmholtz equation for a process at constant pressure and constant 

volume.  

14. What is meant by chemical potential? How does chemical potential vary with 

temperature and pressure?  

15. Describe in brief side reactions. 

16. Discuss various elements of symmetry of a cubic crystal lattice 

17.  Explain working of Transmission Electron Microscope with the help of schematic 

diagram. 

18.  Derive equation for half life of third order reactions with equal initial concentration of 

reactants. 

19. What are Miller indices? How are they determined? 

20. State and explain i) law of constancy of interfacial angle ii) law of rational indices 

21. Draw diagrams showing (100), (110) and (111) planes in simple cubic system 

22.  Give a full account of crystal structure of NaCl 

23.  Give comparative account of SEM and TEM 

24.  What are partial molar Properties? 

25. Discuss practical applications of distribution law 

26.  The molecular weight of phenol in aqueous solution is approximately twice its normal 

molecular weight. Explain 

27. Explain the terms: space lattice, crystallographic axes, Axial ratio 

28. Discuss the schematics of X-ray spectrometer for determination of crystal structure. 

29. Numerical Problems on solid state chemistry  

30. Numerical Problems on Thermodynamics.  
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Q. 1 Answer in one sentence       [2 M] 

1) Define nuclear reaction 

2) What is the chemical composition of Haematite (red)? 

3) What is steel? 

4) Write rate equation for Associative Mechanism? 

5) Define inert complex? 

6) Define projectile? 

7) What is the chemical composition of stainless steel? 

8) What is purest form of iron? 

9) Write the examples of addition polymers 

10) Define inorganic reaction mechanism 

11) Define daughter nucleus 

12) What is the chemical composition of slag? 

13) List the varieties of iron 

14) What is inorganic polymer? 

15) Write rate equation for dissociative mechanism? 

16) Define artificial transmutation 

17) What is Nuclear fission? 

18) Define Nuclear fusion? 

19) What is Radio-isotope? 

20) Give any two examples of radio isotopes 



21) What is artificial radioactivity? 

22) What is the chemical composition of Magnetite? 

23) Define steel 

24) What is Pearson’s HSAB concept? 

25) What is symbiosis? 

26) Define hard acid and hard base 

27) Define soft acid and soft base 

28) Define target in nuclear reaction 

Q. 2 Attempt the following      [10 M] 

1) What is nuclear fission? Explain with diagram explosive fission reaction and  

     liquid drop model 

2) Explain Bronsted-Lowry acid-base theory in detail 

3) Explain in detail Dissociative Mechanism. 

4) What is nuclear reaction? Explain various types of nuclear reactions 

5) Explain labile and inert complex 

6) What is HSAB principal? Explain its various applications with suitable example 

7) Explain in detail SN1 

8) Draw a labeled diagram heavy water reactor and explain its various components  

9) Explain the classification of solvents on the basis of chemical composition 

10) Write detailed note on Nuclear reactions 

11) Radio-isotopes as tracers in chemical investigation (esterification) and radio- 

       isotopes as tracers in structure determination of PCl5 

12)  Age determination- dating by 14C 

13) Discuss applications of radio-isotopes as tracers 

14) Define steel. Discuss types of steel 

15) Explain preliminary treatment of iron. Discuss the conversion of cast iron into  

     steel by Bessmer 



16) Discuss the conversion of cast iron into steel by L. D. process. Explain  

       preliminary treatment of iron. 

17) Explain heat treatment on steel. Write a note on products of blast furnace. 

18) Discuss applications of HSAB principle. What are limitations of HSAB   

      concept? 

19) Explain in detail Arrhenius theory and Bronsted-Lowry concept of acids and  

      bases 

20) Explain in detail Lewis concept and Lux-Flood concept of acids and bases 

21) What is protic and aprotic solvent? Give their classification 

22) Explain characteristics of liquid ammonia as a non-aqueous solvent 

23) Explain characteristics of sulphur dioxide as a non-aqueous solvent 

 

 

Q. 3 Attempt the following      [4 M] 

1) Labile and Inert complex 

2) Write a note on Arrhenius theory of acids and bases 

3) Explain the advantages of non-aqueous solvents over aqueous solvent 

4) Write a note on products of blast furnace 

5) SN1 Mechanism  

6) Give the classification of organic and Inorganic Polymer 

7) Explain classification of organic and inorganic polymer 

8) Write a note on Lewis theory of acids and bases  

9) What are general characteristics of ideal solvents? 

10) Write a note on Bessemer process for conversion of iron into steel 

11) Discuss dissociative mechanism  

12) Explain Mayer’s classification 

13) Explain in detail Associative type mechanism 



14) Write a note on Arrhenius theory of acids and bases 

15) Define protic solvent and explain its types 

16) Write a note on L. D. process for conversion of iron into steel 

17) Taube’s Explanation of Lability and Inertness  

18) Explain inorganic polymer classification based on method of Preparation 

19) Explain advantages of non-aqueous solvents over aqueous solvents 

20) Liquid ammonia as a solvent   

21) Write a note on types of solvents 

22) Write a note on Arrhenius theory  

23) Write a note on Bronsted-Lowry concept 

24) Write a note on Lewis concept  

25) Write a note on Lux-Flood concept 

26) Explain hard and soft acids or hard and soft bases with suitable examples. 

27) Explain why CsF reacts with LiI 

28) Explain why hard-hard interactions are ionic while soft-soft interactions are 

generally covalent 

29) What is symbiosis? Explain with suitable example 

30) Why methyl mercury cation is choosen as a standard for the determination of 

hardness or softness? 

31) Discuss applications of HSAB principle. What are limitations of HSAB 

concept? 

32) Explain the terms hard acid, hard base, soft acid, soft base 

33) What is Pearson’s HSAB concept? Give classification of hard and soft acids 

and bases 

34) Write a note on preliminary treatment of iron 

35) Explain heat treatment on steel 

36) Define steel. Discuss types of steel. 



37) What is artificial radioactivity? Illustrate it with the help of suitable examples 

38) Explain in detail Nuclear fission reaction 

39) Explain in detail Nuclear fusion reaction 

40) Explain in detail Heavy water nuclear reactor 

41) Explain in detail Radio-isotopes as tracers in chemical investigation 

(esterification) 

42) Explain in detail Radio-isotopes as tracers in structure determination of PCl5 

43) Explain in detail Energetics of nuclear reactions 

44) Explain in detail Age determination- dating by 14C 

45) Discuss applications of radio-isotopes as tracers 
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Que.1 One to two lines answer                             ( 2 Marks)                                                                    

1. Explain ring flipping? 

2. What is locking of conformation? 

3. What is mean by stereoselectivity ? Give one example. 

4. What is mean by Syn and Anti addition? 

5. State and Explain Isoprene rule? 

6. What is essential oils? 

7. Nature of carbonyl group in natural product is determined by which 

reactions?  

8. Give the names of steps involved in Hoffmann’s Exhaustive Methylation . 

9. Why pyridine is less basic than aliphatic amines? 

10.  In pyridine Electrophilic substitution reactions  takes place at which 

position any why?  

11. Why pyridine undergo nucleophilic substitution at 2- position ?  

12. What is the position of electrophilic substitution reaction  in quinoline and 

indole?  

13. Draw the structure and state name of DCC? 

14. Discuss any four qualities of ideal Drug? 

15. Draw the structure and state the name of DDQ? 

16. Draw the structures of products when quinolone undergo regulation by using 

Zn/HCl and Na/C2H5OH 

17.  What is the action of Raney nickel on benzene?  

18.  What is the action of diazomethane on acetic acid?  

19.  What is antihelmintics give its example ? 

20.  What is tranqulizers give its example ? 

21. What is cardiac drug give its example 

22.  What is antihistamine drug give its example ? 

23. What is action of  DDQ on cyclohexane ? 

24. What is action when  carboxylic acid and amine  treated with DCC ? 

25. What is action when ketone treated with sodium borohydrie ? 
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Que 2. Long answer                                                       ( 10 Marks)  

1) Discuss the relative stabilities of cyclohexane conformers with potential energy 

diagram? 

2) What is stereoselective reaction ? Discuss the stereochemistry of addition of 

halogen to an alkene.  

3) What is stereospecific reaction ? Discuss the stereochemistry of an elimination 

reaction. 

4) Draw the following conformation and comment on their stabilities: 

a) Axial and Equitorial conformations of methyl cyclohexane 

b)  Axial and Equitorial conformations of bromocyclohexane 

5) Explain general methods for structure determination of Terpenoids? 

6) Explain general methods for structure determination of alkaloids ? 

7) What are the analytical evidences proposed for the structure of citral ?  

8) Give analytical and synthetic evidences for the structure determination of 

ephedrine. 

9) An organic compound A (C3H8O) gives compound B (C3H6O) when refluxed    

  with aluminum tert-butoxide. Identify A and B and discuss detailed mechanism 

of  conversion of A to B? 

10)  Discuss mechanism of Wittig reaction and benzidine reaction?     

11) Explain general mechanism of electrophilic substitution of pyridine. What is the  

      action of Sodamide and KOH on Pyridine? 

12) Discuss mechanism of Schmidt reaction and dickmann condensation reaction? 

13) Explain general mechanism of electrophilic substitution of Quinoline. What is     

      the action of nitrating mixture and sodaminde on Quinoline? 

14) Give the two methods of preparation of pyridine. What is the action of n butyl   

      Lithium and H2SO4. 

15) What is the action of following on Indole:  

       a) sulphonation  b) bromination    c) benzene diazonium salt                                            

      d) CHCl3/NaOH     e) H2/ Ni 
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Q. 3) Short answers                                                 ( 5 Marks)                                             

1. Explain Skraup’s synthesis of Quinoline? 

2. Give the analytical evidences of Ephedrine? 

3.  Discuss the synthesis of Ethambutol? 

4.  How will you convert acetamide to methyl amine? Explain with mechanism? 

5.  Explain Baeyer’s Strain theory?         

6. Give the synthetic evidences of Citral? 

7.  Explain synthesis of Phenobarbitone? 

8. Explain Fisher Indole synthesis? 

9. Discuss mechanism of Michael reaction? 

10.  Explain synthesis of Indole-3 acetic acid? 

11. Give preparation and applications of OsO4.    

12.  Explain synthesis and uses of Isoniazide. 

13. Give preparation and applications of Lithium aluminium hydride LiAlH4,  

14.  Give preparation and applications of Dicyclohexyl Carbodiimide (DCC) 

15.  Give preparation and applications of Raney Nickel 

16. Give preparation and applications of 2,3 - Dichloro - 5,6 - dicyano – 1, 4 - 

benzoquinone (DDQ) 

17. Give preparation and applications of Polyphosphoric acid (PPA) 

18. Give preparation and applications of Diazomethane 

19. Give preparation and applications of Cerric ammonium nitrate (CAN) 

20.  Give preparation and applications of N-Bromosuccinamide (NBS) 

21. Give preparation and applications of Selenium dioxide (SeO2) 

22. Give preparation and applications of Sodium borohydride (NaBH4)      

23. Explain MPV reduction with its mechanism. 

24. Explain Oppenauer Oxidation with its mechanism. 

25. Explain Schmidt rearrangement with its mechanism  

26. Explain Benzilic acid rearrangement with its mechanism. 

27.  Explain synthesis and uses of Endosulphan. 

28. Explain antihistamine and CNS drug. 

29. Write the products of following reactions? 
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30.Write the products of following reactions? 
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Q. 1: Define following Term/Answer in one sentence  [5 Marks per question] 

1. What is electroplating? 

2. What are industrial heavy chemicals? 

3. Explain why SO3 is dissolved in conc. Sulphuric acid and not in water 

during the manufacture of H2SO4 by contact process. 

4. What is the use of sulphur dioxide in sugar industry? 

5. Name the steps involved in the manufacture of raw sugar from sugar 

cane. 

6. State the process involved in electroplating. 

7. What is the concept of entrepreneurship? 

8. What acid is used in electroplating? 

9. What is the angel investment? 

10. What is the use of carbon dioxide in sugar industry? 

11. Write down conversion of sucrose to ethanol by fermentation process. 

12. Why sulphuric acid, nitric acid, ammonia are called as industrial 

heavy chemicals? 

13. During the manufacture of H2SO4 by the contact process, dissolving 

SO3 in conc. Sulphuric acid is better and not in water, give reasons. 

14. What are the raw materials for silicon carbide crucible? 

15. Mention the catalyst details used for the conversion of ammonia into 

nitric oxide in the Ostwald’s process. 

16. Define entrepreneurship? 

17. Name any four heavy chemicals. 

18. What are the raw materials for shoe polish? 

19. What is the effect of temperature on the rate of reaction in Haber’s 

process? 

20. Give in brief classification of small industries. 

21. What is the percentage of water in fresh sugar cane juice and syrup? 

22. Explain the absorption process of nitrogen dioxide into water. 



23. What is the clarification of juice? 

24. Why sodium carbonate is known as washing soda. 

25. What is the percentage of ammonia is obtained at each circulation by 

Haber’s process? 

 

Q.2 Attempt the following questions.           [10 Marks per question] 

                                                        

A. Discuss the effect of following on the oxidation of SO2 to SO3. 

i. Temperature 

ii. Pressure 

iii. Concentration 

iv. Catalyst 

B. Draw the sketch of multiple effect evaporator and describe in brief how 

juice is concentrated? 

C. Discuss the manufacturing of ammonia by the Haber process with the help 

of balanced equations. 

D. Explain the role of catalyst vanadium pentaoxide in the manufacture of 

sulphuric acid by contact process. 

E. Explain Entrepreneurship with the points meaning, nature, and concept. 

F. Describe Haber process for the preparation of ammonia with diagram and 

reactions. 

G. Explain in detail refining of sugar consisting unit operation. 

H. Discuss the manufacturing plant and process of nitric acid by ammonia 

oxidation process. 

I. Explain physico- chemical principles involved in the preparation of nitric 

acid.  

J. Explain manufacture of sodium carbonate with reactions. 

K. Explain the process involved in the manufacturing of cane sugar? 

L. Give the reactions involved Solvay process for the manufacture of sodium 

carbonate. 

 

Q.3 Attempt the following questions.                                  [5 Marks per question] 

 

I. Write a note on physico-chemical principles involved in the 

manufacture of nitric acid. 



II. Write short note on concentration of juice. 

III. Write a short note on small scale industries. 

IV. Write short note on utilization of waste products of sugar industry. 

V. State the uses of electroplating. 

VI. Elaborate the functions of entrepreneurship. 

VII. Write factors affecting electroplating. 

VIII. Write short note on concentration of juice. 

IX. Write short notes on molasses. 

X. Differentiate between entrepreneurs and intrapreneurs. 

XI. Explain in short preparation of nitric acid. 

XII. State the uses of electroplating. 

XIII. Elaborate the Small scale industries consisting the points 

characteristics, objectives and registrations. 

XIV. Write a short note on utilization of waste products of sugar industry. 

XV. Write a short note on separation of crystals in cane sugar process. 

XVI. Write a short notes on Entrepreneurship. 

XVII. Explain by-products of sugar industry. 

XVIII. Write a short note on the preparation of sulphuric acid by contact 

process. 

XIX. What is electroplating and how it be done? 

XX. Explain the process for candle making process. 

XXI. Applications of small scale industries. 

XXII. Explain the process for electroplating. 
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Q.1: Define following Term/Answer in one sentence (each question 2marks) 

1. Define the term entrepreneur and intrapreneur. 

2. What is project report and Project appraisal? 

3. What is marketing innovation? 

4. What does MSME stands for? 

5. Define the term audit and balance sheet. 

6. What is market survey? 

7. What is a business plan and self assessment in entrepreneurship? 

8. What is mean by chemistry entrepreneur and financial planning? 

9. What is a case study? 

10. What are the rewards for an entrepreneur? 

11. Define the term innovation and creativity. 

12. Define market survey and the consequences of industrial sickness? 

13. What is mean by startup company and chemistry entrepreneur? 

14.  What is financial and social risk faced by entrepreneur? 

15.  What is the classification of entrepreneur according to stage of development? 

 

Q.2: Attempt the following (each question 6marks)                                                                                         

1) What are the characteristics of entrepreneur? 

2) Write a note on function of entrepreneur. 

3) Explain different aspects of project appraisal. 

4) Give classification of entrepreneurs according to type of business and use of 

technology. 

5) Write a note on women entrepreneur in India.  

6) Give classification of entrepreneurs according to type of business and use of 

technology. 



7) What are the problems faced in the preparation of a project report? 

8) What are the challenges before entrepreneurs? 

9) Give Classification of Entrepreneurs according to stage of development, area and 

education. 

10) Define Invention, innovation and incubation in detail. 

 

Q.3: Attempt the following (each question 4marks)                                                                                                

1) Explain different forms of legal enterprises. 

2) What are the barriers to entrepreneurship? 

3) Explain different steps involved in business planning process. 

4) Explain difference between entrepreneurs and intrapreneurs. 

5) Why is the enterprise management important? 

6) Explain the characteristics of a project mindset 

7) What is the role of entrepreneurship in economic development? 

8) What are the Ways of identifying risks in business? 

9) How to avoid failure in an entrepreneurial business? 

10) What is market analysis? 

11) What are the advantages and disadvantages of a small business? 

12) What are the common reasons for small business failure? 

13) Distinction between entrepreneur and manager. 

14) Explain pre-training phase of entrepreneurship development program? 

15) What are the characteristics of MSMEs? 

 

 

 


