
 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester II – 2018- 19 

End Semester Examination 

Class :  M.Sc. [Chemistry] – Previous  

Paper I : [CHEM-201]:Coordination Chemistry    

Time : 3 Hrs.                  M.M: 70 Marks 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 

10 questions. Each question is of one mark. 

 

I. Answer the following. 

 
1. Define Invert / halite complexes. 

2. Define magnetic Movement. 

3. What do you understand by metal 𝜋 complexes? 

4. Define vibrational spectra. 

5. Calculate the ground state term for 𝑑6 configuration. 

6. Explain spin cross over. 

7. Define EAN rule. 

8. Which complex is more stable? 

[Fe(H2O)6]
3+ or [Fe(H2O)6]

2+ 

9. Draw the structure of 𝐶𝑜2(𝐶𝑂)8. 

10. Give two methods of preparation of  𝑁𝑖(𝐶𝑜)4. 

 

Section B                       [15 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 

questions, at least 1 from each unit. Each question is of 5 marks. 

II. Answer the following. 

 

UNIT I 

11. Explain the determination of binary formation constant by Ph metry method. 

 

OR 

 

Explain 𝜋 bonding in octahedral complexes. 

 

UNIT II 

 

12. Write a note on luminescence. 

 

OR 

 



 

 

Explain spectroscopic ground state.  

 

UNIT III 

 

13. Explain structure and bonding in 𝐹𝑒(𝐶𝑜)5. 

 

OR 

 

Describe tertiary phospine as ligand.   

 

Section C                      [45 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting 

one from each unit. Each question is of 15 marks. 

 

III. Answer the following. 

 

UNIT I 

 

14. Discuss molecular orbital theory for square planar complexes. 

 

OR 

 

Discuss chelate effect and its thermodynamic effect. 

 

UNIT II 

 

15. Draw orgel diagram for 𝑑4 and 𝑑8 configuration in octahedral and tetrahedral 

field. 

 

OR 

 

Write short notes on :- 

a. Anomalous magnetic moments.   (7)  

b. Magnetic exchange compiling.   (8) 

 

UNIT III 

 

16. Write important reaction of metal carbonyls. 

 

OR 

 

Write important reaction of di-nitrogen and di-oxygen complexes.  

The End 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester II – 2018- 19 

End Semester Examination 

Class : M.Sc. [Chemistry]  

Paper II : [CHEM-202]:Reaction Mechanism – II & Stereochemistry    

Time : 3 Hrs.                  M.M: 70 Marks 

 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 

10 questions. Each question is of one mark. 

 

I. Answer the following: 

 
1. Explain regioselctive formation of Enolate ions. 

2. What do you mean by Eschenmoser salt? 

3. Which one of the following compounds under goes thermal elimination reactions 

and why? 

Acetate,  Chlorides,    Bromides,    Alcohols.  

4. Explain centre of symmetry with two examples. 

5. Differentiate configuration and conformation. 

6. Draw the configuration and specify the R and S enantionmers of 2-chloropentane. 

7. Draw the structure of chief product of the following thermal reaction: 

 
8.  What do you understand by photochemical ring opening? 

9. Explain sigma tropic rearrangement. 

10. Explain thermal induced reaction for [4+2] cycloaddtion reactions. 

Section B                       [15 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 

questions, at least 1 from each unit. Each question is of 5 marks. 

 

II. Answer the following questions. 

 

UNIT I 

 

11. Give an account of Claisen condensation reaction. 

 

OR 

 

Explain Mannich reaction. 

 

UNIT II 

 

12. What is asymmetric synthesis? Describe with examples: 

a. An asymmetric synthesis using a chiral catalyst. 

b. An asymmetric synthesis using a chiral substrate. 



 

 

 

OR 

 

Explain threo;erythro and diastereoisomers by taking example of 3-chloro -2-

butene. 

 

UNIT III 

 

13. Depict cope and Claisen rearrangements as examples of sigmatropic shift. 

OR 

 

Complete the following reactions and give their mechanism: 

 

 

 

Section C                      [45 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting 

one from each unit. Each question is of 15 marks. 

 

III. Answer the following questions. 

 

UNIT I 

 

14. Write notes on the following   [5+5+5] 

i. Mechanism of Benzoin condensation. 

ii. Addition of organolithium and organozinc to carbonyl compounds 

iii. Witting reaction 

 

OR 

a. Explain pyrolytic syn-elimination with  special reference to esters.  

     [9] 

b. Compare E1, E2, and E1CB reactions.  [6] 

UNIT II 
 

15. a. With suitable examples discuss the stereochemistry of     

     sulphur and phosphorus compounds.   [10] 

b. Explain optical activity of spiranes.   [5] 

 

OR 

 

Answer the following; 



 

 

i. Optical activity due to helicity.   [5] 

ii. Stereochemistry of Biphenyls.   [5] 

iii. Resolution of racemic modifications.  [5] 

 

UNIT III 

 
16. Write explanatory notes of the following: 

i. Fluxional tantomerism.    [5] 

ii. Selection rule for sigma tropic rearrangement [5] 

iii. Frontier orbitals of ethylene   [5] 

OR 

Complete the following reactions: 

     [5] 

[5] 

 [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester II – 2018- 19 

End Semester Examination 

Class :  M.Sc. [Chemistry] – Previous  

Paper III : [CHEM-203]:Physical Chemistry – II    

Time : 3 Hrs.                  M.M: 70 Marks 

 
 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 

10 questions. Each question is of one mark. 

 

I. Answer the following. 

 
1. Define oxygen over potential. 

2. Write Ilkovic equation. 

3. What is the outer Helmholtz plane in the structure of electrified interfaces? 

4. What is Tafel Plot? 

5. Write two failures of B.E.T. Equation. 

6. Define surface pressure. 

7. What do you mean by reverse micelles? 

8. What are thermoplastics? 

9. Define number average molar mass and mass average molar mass of polymers. 

10. What is poly dispersity index (P.D.I) of polymer? 

 

Section B                       [15 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 

questions, at least 1 from each unit. Each question is of 5 marks. 

 

II. Answer the following. 

 

UNIT I 

 

11. Write a short note on ion-solvent interaction. 

 

OR 

 

Discuss Debye Huckel on Sagar equation for dilute and concentrated solutions. 

 

UNIT II 

 

12. Discuss the concept of excess pressure in a drop with the help of Laplace 

equation. 

 



 

 

OR 

 

Write a short note on surface active agents. 

 

UNIT III 

 

13. What are important differences between thermoplastics and thermosets? 

 

OR 

 

Discuss the Kinetics of addition polymerization. 

Section C                      [45 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting 

one from each unit. Each question is of 15 marks. 

 

III. Answer the following. 

 

UNIT I 

 

14. Derive Ilkovic equation. 

 

OR 

 

Write a note on different types of corrosion. 

 

UNIT II 

 

15. Write B.E.T. equation. Explain different methods to determine the surface area of 

a solid. 

 

OR 

 

Write a short note on: 

a. Thermodynamics of micellization. 

b. Solubilization. 

 

UNIT III 

 

16. Discuss light scattering and viscometer methods to determine the molecular mass 

of a polymer. 

 

OR 



 

 

 

Write short notes on: 

a. Mechanism of polymerization. 

b. Kinetics of condensation polymerization. 

 
 

The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester II – 2018- 19 

End Semester Examination 

Class :  M.Sc. [Chemistry] – Previous  

Paper IV : [CHEM-204]: Group Theory and Spectroscopy   

Time : 3  Hrs.                  M.M: 70 Marks 

 
 

Section A                       [10 Marks] 

Section A contains 10 questions (20 words each) and a candidate is required to attempt all 

10 questions. Each question is of one mark. 

 

I. Answer the following. 

 
1. Give point group for the following: 

𝑆𝑂2, 𝑁𝐻3, 𝐻2𝑆, 𝑂𝐹2 

2. Why is mercury suitable for studying Raman effect? 

3. Mention subgroups of 𝑆4 and 𝐷2𝑑. 

4. Write principles of photoelectron spectroscopy. 

5. What is photo electric effect? 

6. Differentiate between Radiative and non –radiative decay. 

7. What do you mean by internal conversion? 

8. Why water and alcohol are not suitable solvents for ESR studies. 

9. Why the radical [𝑜 − 𝐶6𝐻4 − 𝑜]− does not show hyperfine splitting for carbon 

and oxygen. 

10. Write two factors affecting the ‘g’ value. 

 

Section B                       [15 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt 3 

questions, at least 1 from each unit. Each question is of 5 marks. 

 

II. Answer the following. 

 

UNIT I 

 

11. Describe the different elements of symmetry. 

 

OR 

 

Describe Rotational RAMAN spectra. 

 

UNIT II 

 



 

 

12. Discuss the electronic spectra of polyatomic molecules. 

 

OR 

 

Discuss the chemical and surface applications of photo acoustic spectroscopy. 

 

UNIT III 

 

13. Write a note on zero field splitting. 

 

OR 

 

What do you understand with hyperfine splitting in ESR spectroscopy? 

Section C                      [45 Marks] 

Section  C – contains 6 questions.  Answer any three questions (400 words each), selecting 

one from each unit. Each question is of 15 marks. 

 

III. Answer the following. 

 

UNIT I 

 
14. Describe in detail about reducible and irreducible representation of groups. 

 

OR 

 

Write short notes on. 

a. Mutual exclusion rule. 

b. Coherent Anti-stokes Raman scattering.  

 

UNIT II 

 

15. Explain the change Transfer spectra and spectra of transition metal complexes. 

 

OR 

 

Write notes on: 

a. Koopman’s theorem. 

b. Chemical shifts in ESCA 

 

UNIT III 

 

 

 



 

 

16. Write notes on: 

a. ‘g’ value 

b. Kramer’s degeneracy. 

 

OR 

 

Explain spin densities and Mc connell relationships in ESR spectroscopy. 

 

The End 

  



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester – II  

End Semester Examination (August 2022) 

Class : M.Sc. Chemistry [Previous]   

Paper I : [CHEM-201] : Coordination Chemistry    

Time : 1 ½ Hrs.                    M.M: 40 Marks 

 

 

Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 

6 questions. Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Metal ions form stable complexes by chelation. Explain why?   

2. How the basicity of a ligand affect the stability of complexes? 

3. What are stepwise and overall Formation constants?  

4. What is M–L  bonding   

5. Define spin selection rule. 

6. If L = 3 and s = 1, What is term symbol?  

7.   Explain with one Example each the meaning of g and u symmetry of orbitals 

8. Explain the term luminescence.  

9. Explain the structure and bonding in [cr(co)6].  

10. What is EAN? How will you apply it to metal carbonyls? 

11. Explain the dinitrogen complexes 

12. Give two important reactions of transition metal nitrosyl. 

 

Section B                       [10 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 

2 questions from different units . Each question is of 5 marks. 

II. Answer the following questions. 

 

UNIT I 

13. Discuss the limitations of crystal Field theory. 

OR 

Discuss the determination of binary formation constants by pH–metry. 

   

UNIT II 

14. Calculate ground state term symbol for d2 and d4 configuration. 

OR 

Differentiate between d – d transition and charge transfer transition. 

 



 

 

UNIT III  

15. Discuss the nature of M–Co bond in metal carbonyls 

OR 

Write a short note on tertiary phosphine as Ligand. 

  

 

Section C                      [18 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt 

any 2 questions from different units. Each question is of 9 marks. 

 

III. Answer the following questions. 

 

UNIT I 
16. Discuss molecular orbital theory for tetrahedral complexes with suitable 

examples. 
OR 

A. Discuss the factors affecting the stability of metal complexes with reference 

to the nature of metal ion and ligand.  
B. Discuss the spectrophotometric method for determining the stability 

constants of metal complexes. 

 
UNIT II 

17. Discuss the orgel Energy diagrams in octahedral and tetrahedral field for d1 and 

d9 electronic system. 
OR 

Write a note on charge transfer spectra and anomalous magnetic moments.  

UNIT III 
18. Give an account of preparation, properties and uses of nickel carbonyl. 

OR 

Write a short note on: 

a. Vibrational spectra of metal carbonyls for bonding and structural 

elucidation. 

b. Dioxygen Complexes, 

 

--The End-- 

  



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester – II  

End Semester Examination (August 2022) 

Class :  M.Sc. Chemistry [Previous]  

Paper II : [CHEM–202] : Organic Reaction Mechanism – II and 

Stereochemistry    

Time : 1 ½ Hrs.                    M.M: 40 Marks 

 

 

Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 

6 questions. Each question is of 2 marks. 
 

I. Answer the following questions. 
 

1. Write Clasein Condensation reaction. 

2. Define Condensation reaction 

3. Give one example of E1 reaction 

4. Give hydrolysis reaction of ester. 

5. What is diastereotopic group? 

6. Define the term stereoselective. 

7. What do you understand by resolution of racemic mixture 

8. Define conformational isomerism.  

9. Give classification of pericyclic reactions. 

10. What are ene reactions? 

11. Draw M.O. diagram of 1,3 luitadiene? 

12. Define sigmatropic rearramgement 
 

 

Section B                       [10 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 

2 questions from different units . Each question is of 5 marks. 

 

II. Answer the following questions. 
 

UNIT I 

13. Illustrate mechanism of Benzoin Condensation.  

OR 

Discuss mechanism and orientation of pyrolytic reaction. 

   

UNIT II 

14. Explain stereochemistry of compounds containing Nitrogen atom. 

OR 

Explain steric strain due to unavoidable crowding. 



 

 

 

UNIT III  

15. Summarize electrocyclic reaction with special reference to (4n + 2) e– system 

OR 

Discuss aza – cope rearrangement 

   
Section C                      [18 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt 

any 2 questions from different units. Each question is of 9 marks. 

 

III. Answer the following questions. 

 

UNIT I 
16. (A) Discuss the following points regarding dehydrohalo-genation  

i. Reactivity  
ii. Structural orientation 
iii. Stereochemistry  
iv. Leaving group  

(B) In E2 reaction a threo form gives transalkene while an erythro from gives a 

cisalkene. Explain why? 

OR 

Write note on  

a) Mannich reaction 

b) Perkin reaction 

c) Wittig reaction 

 

UNIT II 
17. (A) What is asymmetric synthesis? Given example also discuss.  

i. Asymmetric synthesis using chiral catalyst 

ii. Asymmetric synthesis using chrial sulestrate 

(B) Stereochemistry of spiranes 

OR 

(A) Discuss optical activity due to helicity 

(B) Explain conformational analysis of cyclohenane with special focus on  

i. Axial – equatorial bounds 

ii. Monosulustituted 

iii. Disubstituted  

 

UNIT III 
18. (A) Complete the following reactions and give their names. 

i. 

 

 OOO 

 

 



 

 

 

ii.  
 

(B) With the help of correlation diagram and FMO method, show that Diel’s 

Aleder reaction is a thermally allowed process. 
OR 

(A) Explain 1,3 dipolar cycloaddition reaction. 
 

(B) Construct a correlation diagram (depecting the orbitals undergoing change along 

with their symmetries for the following transformation. 

 

With the help of the diagram so constructed, predict whether these 

transformations are allowed thermally or photochemically. Do you arrive at same 

conclusions using PMO method. 

 

--The End-- 

 

  



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester – II  

End Semester Examination (August 2022) 

Class : M. Sc. Chemistry [Previous]   

Paper III : [CHEM–203] : Physical Chemistry – II    

Time : 1 ½ Hrs.                    M.M: 40 Marks 

 

 

Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 

6 questions. Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. What is Ilkovic equation? 

2. Write one type of corrosion.  

3. Define Tafel plot.  

4. What is inhibition process of corrosion? 

5. Define adsorption.  

6. What is critical micellar concentration? 

7. Write BET equation.  

8. Define micellization.  

9. Explain reverse micelles.  

10. Define Polymer.  

11. What are fire resistant polymer. 

12. Define and write formula of number average molecular mass.  

 

Section B                       [10 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 

2 questions from different units . Each question is of 5 marks. 

 

II. Answer the following questions. 

 

UNIT I 

13. Write short note on  

A. Exchange current density. 

B. Ion solvent interaction.  

OR 

Write short note on   

a. Debye . Huckel . Bjerrum model 

b. Overpotential. 

 



 

 

UNIT II 

14. Explain a detail note on Laplace equation (Pressure difference across curved 

surface)  

OR 

Explain counter ion binding to micelles.  

 

UNIT III  

15. Write a detail note on electrically conducting polymer. 

OR 

Explain kinetics and mechanism of Polymerization. 

   
Section C                      [18 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt 

any 2 questions from different units. Each question is of 9 marks. 

III. Answer the following questions. 

 

UNIT I 
16. Discuss Debye – Huckel – Onsager treatment and its extension.  

OR 
Detail note on effect of light at semiconductor solution interface.  

 

UNIT II 
17. Discuss Gibbs adsorption isotherm.  

OR 
Write detail note on classification of surface active agents.   

 

UNIT III 
18. Short note on 

A. Number and mass average molecular mass.  
B. Calculation of average dimensions of various chain structure. 

OR 
Discuss molecular mass determination by Viscometry. 

 

--The End-- 



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester – II  

End Semester Examination (August 2022) 

Class : M.Sc. Chemistry [Previous] 

Paper IV : [CHEM -204]: Group Theory and Spectroscopy    

Time : 1 ½ Hrs.                    M.M: 40 Marks 

 

 

Section A                       [12 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 

6 questions. Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Define a point group. 

2. What will be the symmetry point group of 𝐻2𝑂2 molecule? 

3. What do you understand by selection rules? 

4. What is Raman Spectroscopy? 

5. What is emission spectra? 

6. What is a singlet state? 

7. Give principle of photoacoustic spectroscopy (PAS)? 

8. State Koopman’s theorem. 

9. Define zero field    splitting? 

10. Give any one application of ESR. 

11. What is a ‘g’ value? 

12. Will 𝑁𝑎+𝑖𝑜𝑛 show ESR spectrum? 

 

 

 

Section B                       [10 Marks] 

Section  B contains 6 questions (50 words each) and a candidate is required to attempt any 

2 questions from different units . Each question is of 5 marks. 

 

II. Answer the following questions. 

 

UNIT I 

13. Determine the multiplication table for 𝐶3𝑉 point group. 

OR 

Explain coherent anti stokes Raman Spectroscopy(CARS). 

 

  UNIT II    



 

 

14. What is Molecular spectroscopy? Explain electronic spectra of polyatomic 

molecular? 

OR 

Give principle of photo electron spectroscopy and explain photoelectron spectra of 

simple molecules? 

 

UNIT III  

15. Explain Kramer’s degeneracy. 

OR 

How will you study free radicals by ESR? 

 
   

Section C                      [18 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt 

any 2 questions from different units. Each question is of 9 marks. 

 

III. Answer the following questions. 

 

UNIT I 

16. Elaborate different types of symmetry elements and operations with suitable 

examples. 

OR 

Explain classical and quantum theories of Raman effect? 

UNIT II 

17. Discuss in detail about radiative and non-radiative decay. 

OR 

Describe ESCA and the chemical information obtained from ESCA? 

UNIT III 

18. What is hyperfine coupling constant? Differentiate between isotropic and 

anisotropic hyperfine coupling constant? 

OR 

How will you study the following by ESR? 

a. Oxidation state of metal. 

b. Transition metal complexes. 
 

--The End-- 

 


