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Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2018- 19 

End Semester Examination 

Class :  M.Sc – Chemistry [ Previous ] 

Paper I : [CHEM-101]: Inorganic 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 VSPER theory. 

2. Explain Bent Rule. 

3. Give the structure of Diborane. 

4. Give an example of metal complex having bidentate ligand. 

5. What is Acid Hydrolysis? 

6. Define Labile Complexes. 

7. What is Marcus Hush theory? 

8. What are anation reactions? 

9. Explain inert complexes. 

10. What are redox 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. Write a short note on d𝜋 and p𝜋 bonds. 

 

OR 

 

Write a note on Metallocarboranes. 

 

UNIT II 
 

12. Explain Redox reactions. 

 

OR 

 

Explain the effect of chelation on acid hydrolysis reaction. 

 

UNIT III 
 



 

 

13. Explain the trans effect. 

 

OR 

 

Explain cross reactions. 

 

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 short notes on the following: 

a. Walsh diagram of tri atomic molecules 

b. Some simple reactions of covalently bonded molecules. 

 

OR 

 

Describe Higher boranes and carboranes. 

 

UNIT II 
 

15. What do you understand by  

a. Energy profile of reaction. 

b. Reactivity of metal complexes. 

 

OR 

 

Explain direct and indirect mechanism (evidences) in favour of conjugate mechanism. 

 

UNIT III 
 

16. Write a note on substitution reactions in square planar complexes. 

 

OR 

 

Explain mechanism of one electron transfer reaction. 

 

 

The End 

 

 

 

 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2018- 19 

End Semester Examination 

Class :  M.Sc. [Chemistry] 

Paper II : [MSCCHE-102]: Organic Reaction Mechanism    

Time : 3 Hrs.                      M.M: 70 Marks 

 
Instruction : In case of any doubt, the English version of the paper stands correct. 

 

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 aromaticity of Azulene (𝐶10𝐻8). 

2. Discuss ability of cyclooctatetraene using molecule orbital diagram. 

3. Explain why cyclopentadiene is much more acidic that 1,3-cyclohexadiene. 

4. Which of the following is more reactive in 𝑆𝑁2 reaction 

i.  
 

ii.  
 

5. Explain the following reaction: 

  +   𝐾𝐶𝑁 
∑𝑡𝑜𝐻−𝐻2𝑜
→           

6. Arrange the following alkyl chloride in order of decreasing reactivity to words sodium iodide in 

acetone: 

 
7. Which of the following compounds will undergo aromatic nucleophilic substitution through 

benzyne intermediate: explain your answer. 

 
8. Which among the following undergoes nitration most readily and why. 

9. Write the products of bromination of – butane with NBS. 

10. Free radical monobromination of n-butane gives_________. 

 

 

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. What are antiaromatic and homoaromatic compounds. Explain with examples. 

OR 

Write a note on isotopic effect. 
 

UNIT II 

 

12. Explain the effect of solvent on SN2 reaction mechanism. 

OR 

Write a note on ipso effect. 
 

UNIT III 
 

13. Outline the mechanism of the following free radical addition reaction: 

 
OR 

How will you bring out the following conversion? 

 
 

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. (a). Explain “Thermodynamic and Kinetic requirements for a reaction” in detail.  

    [10] 

(b) Explain ‘product analysis method’ for determination of Reaction mechanism.  

   [5] 

OR 

a. With the help of 𝜋-molecular orbital of annuluses, explain why annuluses having (4𝑛 + 2)𝜋 

electrons are more stable than one containing (4𝑛)𝜋 electrons.   [5] 

b. Huckel’s rule      [5] 

c. Discuss aromatically of non-benzenoid aromatic compounals.     

  [5] 
 

UNIT II 
 

15. (a). Explain nucleophilic substitution at vinylic carbon.. [5] 

(b). Neighboring group participation.   [5] 



 

 

(c).  Explain SN: mechanism with example.  [5] 

OR 

Write notes on the following: 

i. Von-Richter Rearrangement.    [5] 

ii. SE1 mechanism.     [5] 

iii. Sommelet- Hauser rearrangement.   [5] 
 

UNIT III 
 

16. (a). explain the following with mechanism: 

i. Hunsdicker reaction    [5] 

ii. Sandmeyer reaction    [5] 

(b) write a note on reactivity of aliphatic and aromatic  substrate.    

   [15]  

OR 

a. Give the m3echanism of photo bromination of 1-bromo – 2- methyl butane and indicate 

stereochemistry of the reaction. If any      

 [10] 

b. Complete the following reaction and indicate the configuration (s) (R or S) of the product (s) 

formed. 

𝐶𝐻3𝐶𝐻2𝐶 ≡  
𝑁𝐵𝑆 / 𝐶𝐶𝐿4
→       
ℎ 𝑣

    [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2018- 19 

End Semester Examination 

Class : M.Sc. Chemistry (Previous)  

Paper III : [MSCCHE 103]: Physical 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. Write the equation of the frequency of a classical harmonic oscillator. 

2. What is the kinetic energy of a rigid rotor in terms of moment of Inertia? 

3. Calculate net charge density in a 𝜋 system. 

4. What is the concept of fugacity? For an ideal gas what is value of the ratio of fugacity and 

pressure? 

5. Write Debye Huckel limiting law for mean activity coefficient. 

6. What is the maximum number of degree  of freedom for a three component system. 

7. Define universal frequency in activated complex theory. What are its dimensions? 

8. What do you mean by steady state treatment in a chemical reaction? 

9. Give the effort of temperature on enzyme catalyzed reactions. 

10. What is secondary salt effect? 

 

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. Write a short note on energy levels and eigen function of simple harmonic oscillator. 

 

OR 

 

Calculate probability density in 15 atomic orbital of hydrogen atom. 

UNIT II 

 
12. Explain graphical method for the determinations of fugacity. 

 

OR 

 

What do you understand by ionic strength? Calculate ionic strength of 0.1m solution of 

𝐾4[𝐹𝑒(𝐶𝑁)6]. 
 

UNIT III 



 

 

 
13. Discuss isotope effect on the kinetics of a chemical reaction. 

 

OR 

 

Explain Flash photolysis method to study a fast reaction. 

 

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. Discuss the application of variation method for Helium atom. 

 

OR 

 

Explain Huckel molecular orbital theory of the conjugated systems taking the example of 

butadiene.  

 

UNIT II 

 
15. Define activity and activity coefficient. Explain Debye Huckel theory for activity coefficient for 

electrolytic solution. 

 

OR 

 

What is phase rule? How is it modified for a three component system? Discuss phase diagram for 

acetic acid – chloroform – water system. 

UNIT III 

 
16. What are photochemical reactions? Discuss the Kinetics of photochemical reaction between 

Hydrogen and bromine. 

 

OR 

 

Write important characteristics of enzyme catalyzed reactions. Explain mechanism and Kinetics 

of enzyme catalyzed reactions. 

The End 
 

 

 

 

 

 



 

 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2018- 19 

End Semester Examination 

Class :  M.Sc [Chemistry] - Previous 

Paper IV : [MSCCHE-104]: Programming in 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. What is compilation? 

2. Define the term computer. 

3. What is goto statement? 

4. What is the use of modulus operator in programming? 

5. What is the use of printf() instruction()? 

6. How is an array initialized in programming write an example. 

7. Write the syntax of two dimensional array declaration integer numbers. 

8. What is a function prototype? 

9. Write syntax to declare a pointer to integer variable. 

10. What is the use of getch() function? 

 

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. Explain conditional operator with an example. 

 

OR 

 

Differentiate between getchar() and gets() functions. 

 

UNIT II 

 

12. Write a program that displays count of odd numbers present is an array of ten integers. 

 

OR 



 

 

 

Write a program that sorts an array of ten integers through bubble sort. 

 

UNIT III 

 

13. Explain the difference between function calling by value and calling by reference. 

OR 

 

What is a pointer and its use as function argument? 

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. Explain various tokens used in programming language. 

 

OR 

 

Explain hierarchy priority and associatively of arithmetic operators. 

 

UNIT II 

 

15. Write the complete syntax of switch case along with an example. 

 

OR 

 

Explain difference between break and continue with suitable examples. 

 

UNIT III 

 

16. What is the use of structure? How to define a structure and the use of array of structure with an 

example. 

 

 

OR 

 

What do you understand by recursion? Explain with an example. 

 

The End 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2019- 20 

End Semester Examination 

Class :  M.Sc Chemistry[Previous] 

Paper I : [CHEM-101]: Inorganic 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 questions. 
 

1. Explain Bent’s rule. 

2. What are carboranes and metallocarboranes? 

3. Discuss d    p  bonding in XeO2F2. 

4. Discus structure of XeF4 on the basis of VSEPR theory. 

5. Explain substitution reaction in octahedral complex. 

6. Write about anation reaction. 

7. Elaborate the term cross reactions. 

8. Define redox reactions. 

9. What do you mean by energy profile of reaction? 

10. Write the name of a octahedral complex having monodentate as well as bidentate ligands. 

 

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. Determine Walsh diagram of a tri atomic molecule. 

 

OR 

 

Write a note on d    p  bonding.  

 

UNIT II 
 

12. Discuss inert and labile complexes. 

 

OR 

 

Explain base hydrolysis. 

 

UNIT III 
 

13. Explain transeffect in square planer complexes. 

 

OR 



 

 

 

Discuss Marcus Hush theory. 

 

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. Explain VSEPR theory in detail and discuss the structure of SF4 and ClF3 on this basis. 

OR 

 

Discuss about higher boranes and explain the nature of bonding between boron and hydrogen in 

their structures. 

 

UNIT II 
 

15. What is acid hydrolysis and discuss the various factors which affect the hydrolysis? 

 

OR 

 

Explain direct and indirect evidences in favour of conjugate mechanism. 

 

UNIT III 
 

16. Describe out sphere and inner sphere type reactions. 

 

OR 

 

What are electron transfer reactions and discuss the mechanism of one electron transfer reactions. 

 

The End 

 

 

 

 

 

 

 

 



 

 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2019- 20 

End Semester Examination 

Class : M.Sc. Chemistry – [Previous] 

Paper II : [CHEM-102]: Organic Reaction Mechanism - I   

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 questions. 

 
1. Out of [16] Annuleve and [18] Annuleve which have an aromatic character. Draw its structure. 

2. Trophylium bromide dissociates in water and gives a precipitate of 𝐴𝑔𝐵𝑟 instantanceously with 

𝐴𝑔𝑁𝑂3. Explain? 

3. Give an example of alternant and non- alternant hydrocarbons. 

4. Which of the following ion will be most effective in an 𝑆𝑁2 displacement on methye bromide? 

(a). 𝐶2𝐻5𝑂
−  (b) 𝑂𝐻−      (c) 𝐶6𝐻5𝑂

−     (d) 𝐶𝐻3𝐶𝑂𝑂
− 

5. Why 𝐶𝐻𝐶𝐿3 is more reactive than 𝐶𝐻𝐹3  in 𝑆𝐸1 reaction? 

6. Why is aniline more reactive than acetanilide in electrophilic substitution? 

7. What kind of aromatic compounds undergo Nucleophilic substitution? 

8. Complete the following reaction 

 
9. Which type of reactions is allylic bromination of an olepin?  

10. The stability of the free radical is enhanced by the presence of ________? 

 

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. Describe with examples the utility of Kinetic isotope effects in the interpretation of reaction 

mechanism. 
 

OR 
 

Account for the aromaticity of benzenoid and non-benzenoid compounds. 

UNIT II 
 

12. Explain why? 

(i) Allye chloride reacts faster than n-propylchloride in 𝑆𝑁2 



 

 

(ii) Vinyl halides are inert towards nucleophilic displacement reactions. 
 

OR 
 

Write a short note on diazonium coupling. 
 

UNIT III 
 

13. How do you define Autoxidation? Discuss the mechanism of conversion of benzaldehyde to 

benzoic acid. 

OR 
 

Write a short note on Allylic halogenation. 

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. Illustrate, with example, the terms: 

(i) Kinetic and thermodynamic control of reactions. 

(ii) Discuss the use of isotopic labeling experiments in ascertaining the mechanism of a 

reaction. 
 

OR 
 

(i) Identify each of the reaction as substitution, addition or elimination. Write a mechanism 

for each reaction 

(a) (𝐶𝐻3)3𝐶𝑂𝐻 + 𝐻2𝑆𝑂4 → (𝐶𝐻3)2 = 𝐶𝐻2 + 𝐻2𝑂 

 
(c) (𝐶𝐻3)2𝐶 = 𝐶𝐻2 + 𝐻3𝑂

+ → (𝐶𝐻3)3𝐶𝑂𝐻 

(ii) Explain why cyclo octatetraene is not aromatic. 

(iii) Explain whether the given compound is aromatic or anti aromatic. 

 

 

UNIT II 

 

15. Taking suitable examples discuss the orientation and reactivity in aromatic electrophilic 

substitution. 

 

OR 

 

(i) Discuss the effect of following on Aromatic nucleophilic substitution.   

 [10] 

a. Structure of substrate 

b. Leaving group 



 

 

c. Attacking nucleophile 

(ii) Write short note on mixed 𝑆𝑁1 and 𝑆𝑁2 reaction.[5]  

 

UNIT III 

 

16. Write short notes on: 

(i) Free radical rearrangement. 

(ii) Coupling of Alkynes 

(iii) Oxidation of aldehydes to carboxylic acids. 

 

OR 

 

(i) Discuss the types of free radical reactions. [10] 

(ii) Outline a mechanistic scheme for the following transformation:    

 [5] 

𝐶6𝐻5𝐶𝐻3 + 𝐵𝑟𝐶𝐶𝑙3
ℎ𝑣 
→ 𝐶6𝐻5𝐶𝐻2𝐵𝑟 + 𝐶𝐻𝐶𝑙3 

 
The End 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2019- 20 

End Semester Examination 

Class :  M.Sc. – Chemistry – [Previous] 

Paper III : [CHEM-103]:Physical 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 questions. 

 
1. Write the concept of variation method. 

2. Write energy equation of 1,3 butadiene for its BMO and ABMO. 

3. Write Schrödinger equation for H-atom. 

4. Find value of iconic strength when 0.5𝑁 𝐻𝐶𝑙 mix with 0.25𝑁 𝐻2𝑆𝑂4. 

5. Define activity coefficient of solution. 

6. What is number of degree of freedom for saturated 𝐾𝐶𝑙 solution? 

7. Give criticism of the Lindemann’s theory. 

8. Write concept of activated complex theory. 

9. Write two features of fast reaction. 

10. Define isotope effects. 

 

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. Determine charge density for cyclopropenyile radical. 

 

OR 

 

Explain the perturbation theory for the Helium atom.  

 

UNIT II 

 

12. Write notes on Non ideal system. 

 

OR 

 

Describe the application of phase rule to three component system. 



 

 

 

UNIT III 

 

13. Discuss the kinetics of pyrolysis of acetaldehyde. 

 

OR 

 

Illustrate Kinetic and thermodynamic control of reaction. 

 

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. Derive an expression for the energy of a rigid ratater using Schrodinger wave equation wave 

equation. 

 

OR 

 

Explain Hukel molecular orbital theory for the cyclobutadiene system. 

 

UNIT II 

 

15. What do you means by fugacity and explain the methods for its determination. 

 

OR 

 

Define ionic strength. Explain Debye-Hukel theory for activity coefficient for electrolytic 

solution. 

 

UNIT III 

 

16. Discuss the Kinetics of decomposition of ethane. 

 

OR 

 

What do you means by kinetic salt effect explain primary and secondary salt effect for an ionic 

reaction. 

The End 

 

 



 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester I – 2019- 20 

End Semester Examination 

Class : M.Sc. Chemistry [Previous]   

Paper IV : [CHEM 104]: Programming in 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 questions. 

 
1. What do you understand by keywords? 

2. List the types of operator. 

3. How are constants different form variable? 

4. Explain break statement. 

5. What is an array? 

6. What is continue? 

7. What is the difference between local and Global variable? 

8. What is function? 

9. What is recursion? 

10. What is Nested Loop? 

 

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. What is computer and what are the various characteristics of it? 

 

OR 

 

What is software? Explain its various types. 

 

UNIT II 

 
12. Explain one dimensional and two dimensional array with example. 

 

OR 

 

Write a program to search an element in given array. 

 

UNIT III 

 



 

 

13. What do you understand by pointers? How are pointer variables different from normal variables. 

 

OR 

 

Write a short note on pointer to function and array of pointer. 

 

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. What are data types? Explain the different data types with example. 

 

OR 

 

Explain all Input Output Instruction with example. 

 

UNIT II 

 
15. Explain the different loop control statements with example.  

 

OR 

 

Explain the different decision control statement with example. 

 

UNIT III 

 
16. What are storage classes? Explain. 

 

OR 

 

What is string? Explain various string functions. 

 

The End 

 

  



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester I – 2021-22 

End Semester Examination 

Class :  M.Sc. Chemistry – [Previous] 

Paper I : [CHEM-101]: Inorganic Chemistry    

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

 
 

 

Section A                       [16 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 8 questions. 

Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Write down the two limitations of VSEPR Theory. 

2. Explain 𝑑𝜋 −  𝑑𝜋 bonding with examples. 

3. How many B-H-B and B-B-B bonds are present in 𝐵10𝐻14  cluster. 

4. Define carboranes with suitable examples. 

5. Write the name of two inert complexes and two labile complexes. 

6. Explain kinetic stability and thermodynamic stability in metal complexes. 

7. Draw energy profile diagram for exothermic reaction. 

8. What are the three main types of hydrolysis. 

9. Explain substitution reaction without breaking of Metal- ligand bond. 

10. Name the theories of trans effect.  

11. Write a short note on bridging ligand. 

12. Differentiate between trans effect and trans influence. 

 

 

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. Define the bent rule and explain why the bond angle of 𝑃𝐻3 is less  than that 𝑃𝐹3 

14. Discuss the molecular orbital treatment of three centre two electron bond in detail. 

UNIT II 

15. Explain the kinetic applications of crystal field theory for labile and inert octahedral complexes. 



 

 

16. Discuss the energy profile of reaction. 

UNIT III 

17. Discuss Marcus theory. 

18. Citing an example discuss the outer sphere mechanism of electron transfer reaction. 

 

 
   

Section C                      [14 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 1 question. 

Each question is of 14 marks. 

 

III. Answer the following questions. 

 
19. Explain the walsh – diagram and its application for pentaatomic molecule. 

20. Discuss metalloboranes and metallocarboranes. 

21. What is acid hydrolysis? Give evidence to support the mechanism. 

22. Explain SN1CB mechanism with suitable examples. 

23. Explain the mechanism of neucleophillic substitution reaction in square planar complexes.  

24. How will you synthesize cis and trans [𝑃𝑡 𝐶𝑙2(𝑁𝑂2)𝑁𝐻3]  complex from 𝑃𝑡 𝐶𝑙4
2−  considering 

trans effect. 

 

--The End-- 

 

 

 

 

 

  



 

 

Sophia Girls’ College (Autonomous) 

Ajmer 
Semester I – 2021-22 

End Semester Examination 

Class : M.Sc. Chemistry – [Previous]  

Paper II : [CHEM-102]: Organic Reaction Mechanism-I    

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

 

 

Section A                       [16 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 8 questions. 

Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Differentiate between benzenoid & non benzenoid compounds. 

2. Define Homoaromaticity? 

3. What is isotopic labeling? 

4. Complete the given reaction & indicate reaction intermediate  

 
5. Define Huckel’s rule? 

6. Which one of the following will take place most readly at bridgehead carbon in a [2.2.1] bicyclic 

system. 

a) SN1     b) SE1 

c) SE2    d) SN2 

7. Chlorobenzene is far less reactive than aniline in electrophillic substitution although Chlorine & 

Nitrogen have almost same electronegativity. Explain? 

8. How substrate structure effects Aliphatic Nucleophilic substitution. 

9. Predict the products in the following  

  
10. What is Wohl Ziegler reaction? 

11. Which one of the following will be most reactive in SN2 reaction? 



 

 

 
12. Complete the following reaction. 

 2𝑅 −  𝐶 ≡  𝐶 –  𝐻
𝐶𝑈𝑋2

   𝑃𝑦𝑟𝑖𝑑𝑖𝑛𝑒    
     ? 

                            

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. What are Alternate & Non alternate hydrocarbons? Explain with example. 

14. Discuss the first circle diagrams of Cyclopropene & Cyclobotadiene. 

UNIT II 

15. Write short notes on:  

i. Mixed SN1 & SN2 reaction 

ii. IPSO attack 

16. Why Benzene undergo electrophillic substitution reaction instead of addition reaction? 

UNIT III 

17. Write short notes on : 

i. Sandmayer reaction 

ii. Hunsdiecker reaction 

18. Explain free radical Reactivity for aliphatic and aromatic substrate at a Bridgehead? 

   

Section C                      [14 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 1 question. 

Each question is of 14 marks. 

 

III. Answer the following questions. 
19. Write brief notes on – 

i. Kinetically & thermodynamically controlled reaction. 

ii. Isotope effects. 

iii. Why cyclopentadiene is more acidic than cyclohexadiene. 

 

20. (a) Discuss the importance of Stereochemical evidences in determining the reaction mechanism. 
 



 

 

(b) What are Carbenes? Explain why singlet dichlorocarbene is more stable than the triplet 

carbene. 

21. Write short notes on-  

i. SET Mechanism  

ii. Smiles rearrangement  

iii. Sommelet – Hauser rearrangement 

22. Discuss the effect of reactivity of substrate, leaving group & solvent polarity on the reactivity in 

Aliphatic Electrophillic substitution. 

23.  Write short notes on-  

i. Allylic halogination (NBS) 

ii. Free radical rearrangement 

iii. Coupling of alkynes 

24. (a) Give different types of Free radicals. 
 

(b) What is neighbouring group assistance in free radical. 

 

--The End-- 
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Time : 1 ½ Hrs.                     M.M: 40 Marks 

 

 

Section A                       [16 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 8 questions. 

Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Define operator. 

2. Write Schrodinger equation for rigid rotor. 

3. Write energy equation of ethylene for its BMO and ABMO. 

4. Write the concept of variation method. 

5. Find value of ionic strength when 0. 4 𝑁𝐻𝐶𝑙 mix with 0.25 𝑁𝐻2𝑆𝑂4. 

6. Write equation for change in fugacity with temperature? 

7. What do you mean by activity? 

8. Define ionic strength. 

9. Define Steric factor? 

10. Define Kinetic Salt effects? 

11. Define flash Photolysis? 

12. Explain fast reaction by flow method. 

 

 

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. Explain Schrodinger equation for harmonic oscillator? 

 

14. Determine charge density for Cyclobutadiene. 

 

UNIT II 

15. Explain the method for fugacity determination? 



 

 

 

16. Describe excess function for non-ideal solution? 

 

UNIT III 

17. Describe the activated complex theory? 

 

18. Write the general features of fast reaction? 

 

 
   

Section C                      [14 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 1 question. 

Each question is of 14 marks. 

 

III. Answer the following questions. 

 
19. (a) Explain Schrodinger  equation for Hatom. 

(b) Explain the perturbation theory for the helium atom. 

20. (a) Write the Huckel theory of conjugated system. 

(b) Determine the charge density and bond order for ethylene. 

21. (a) Describe the application of phase rule to three component system? 

(b) Write notes on non-ideal system. 

22. (a) Explain activity coefficient and their determination? 

(b) Explain debye huckel theory for activity coefficient for electrolytic solution? 

23. Write short notes on the following: 

(a) Steady state kinetics. 

(b) Decomposition of ethane. 

24. (a)  Explain lindemann theory of unimolecular reaction. 

(b) Derive the kinetic expression for an enzyme catalyzed reaction? 

 

--The End-- 
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Section A                       [16 Marks] 

Section A contains 12 questions (20 words each) and a candidate is required to attempt any 8 questions. 

Each question is of 2 marks. 

 

I. Answer the following questions. 

 
1. Define Block diagram of a computer. 

2. How many types of operators in C language. 

3. State the structure of a c program. 

4. How a global variable is declared? 

5. What is difference between break & continue statement? 

6. What is type casting? 

7. Write syntax of conditional operator in C. 

8. Define structure of functions in C language. 

9. What is pointer Arithmetic? 

10. What is continue statement? 

11. What is difference between while & do while? 

12. Who are constants different from variables? 

 

 

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.  What is variable? Explain variable naming conversion? 

 

14. What is the keyword? Explain with some examples. 

 

UNIT II 



 

 

15. What are operators? Explain any two. 

 

16. Describe one dimensional array. How it can be initialized? 

 

UNIT III 

17. What is recursion? Explain with examples. 

 

18. Discuss a structure for books including BookName, ISBN, pages, price, author, publisher. 

 

  

Section C                      [14 Marks] 

Section  C  contains 6 questions (400 words each) and a candidate is required to attempt any 1 question. 

Each question is of 14 marks. 

 

III. Answer the following questions. 

 
19. Derive the priority & associatively of operators. 

20. Compare hardware & Software and its types. 

21. Write a program to print a table of a given number in reverse order using for loop. 

22. Write a program to explain switch case statement. 

23. Write a program to elaborate arrays of structure. 

24. What is pointer basic? How to use pointer as function arguments? 

 

--The End-- 

 


