
 

 

Sophia Girls’ College, Ajmer 
(Autonomous) 

Semester III – 2019- 20 

End Semester Examination 

Class :  M.Sc. Chemistry [Final] 

Paper I : [CHEM-301]: 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 questions. 
 

1. Which is the common internal reference used for C13-NMR? 

2. C13-NMR has lower sensitivity compared to H1-NMR , Why? 

3. Why do quaternary carbons exhibit small Nuclear overhauses enhancements? 

4. Name two compounds in which the molecular ionpeak is not often visible. 

5. What is typical in the mass spectrum of a compound containing one bromine 

atom? 

6. What is typical in the mass spectrum of a compound containing one bromine 

atom? 

7. Define Absorbance. 

8. What do you mean by Finger Print Region? 

9. What is meant by (n+1) rule in spin spin coupling? 

10. Define the term chemical shift. 

 

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. Compare C13-NMR and H1-NMR. 

 

OR 

 

How will you distinguish between cis and trans-2-butenes on the basis of C13-

NMR spectroscopy? 

 

UNIT II 
 

12. How will you distinguish between three isomeric butanols on the basis of mass 

spectroscopy? 

 



 

 

OR 

 

Describe special features of amines which help to identify them in mass 

spectroscopy. 

 

UNIT III 
 

13. Describe the Woodward-Fieser rules for calculating absorption maximum in 

dienes. 

 

OR 

 

Acetylene protons are more shielded than ethylenic protons. Explain.  

 

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 the factors affecting chemical shift in C13-NMR ? Elaborate. 

 

OR 

 

Discuss the splitting of C13 signals and simplification of C13-spectra by process of 

decoupling. 

 

UNIT II 
 

15. In the mass spectrum of toluene, strong peaks are formed at m/e 91 and m/e 65. 

Also a broad peak appears at 46.4. justify the origin of these signals. 

 

OR 

 

Describe the structure of the compound whose m/e values are m/e 74 (molecular 

ion), 56,43,and  31 (base peak) 

 

UNIT III 
 

16. Determine the structure of the compound on the basis of the following 

information: 

a. Molecular Formula : C3H7NO 

i. UV : 238mu, Emax = 10,500 

i. IR: 3428(m),2941-2857(w),1681(s) and 1452 cm-1 (w) 

ii. NMR :  

a. 1.87𝜏singlet(1H) 

b. 7.30𝜏singlet(3H) and 



 

 

c. 8.1𝜏singlet(3H) 

 

OR 

 

Molecular Weight : 100 

UV : 𝜆𝑚𝑎𝑥 274mu Emax 2050 

IR : 3031 (𝜈), 2941(w),1725(s), 1608, 1504(w),1060(s) and 830 cm-1(s) 

 

NMR :  

i. singlet 7.65𝜏(3H) 

ii. Singlet 6.18 𝜏 (3𝐻) 
iii. Unsymmetrical pattern 2.15-2.8𝜏(4H) 

 

The End 
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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 Photoelectric effect? 

2. Define Magnetic Domains. 

3. What are Super Conductors? 

4. Give one example of Gas Phase Photolysis. 

5. Write two differences between Singlet and Triplet excited state. 

6. Define Quantum yield. 

7. How is rate of Monophotonic reaction affected by light intensity? 

8. What are the main harmful products of Photochemical smog formation? 

9. Write the reaction of oxetane formation. 

10. Find the product of given photoaddition reaction: 

 

                   + CH-Cl 

                        | |                  
ℎ𝑣
→         

                       CH-Cl 

 

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 the Band Theory of solids. 

 

OR 

 

Discuss the classification of super-conductors on the basis of critical temperature 

and theory of operations. 

 

UNIT II 
 

12. Discuss the fate of excited molecule using Jablanski Diagram. 

 



 

 

OR 

 

Describe the geometrical Isomerisation of alkenes by direct eradication and by the 

use of photosensitizers. 

 

UNIT III 
 

13. Write a note on: 

a. Norrish type I and II reaction 

 

OR 

 

Discuss photochemical Isomerisation in aromatic compounds. 

 

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) Discuss BCS theory of Super conductivity. 

b) Describe p-n Junction.     [10+5] 

 

 

OR 

 

a. Explain the classification of Magnetic materials. 

b. Compare Intrinsic and Extrinsic semiconductors. [8+7] 

 

UNIT II 
 

15. a) Derive the relation between rate constant and life time of energy state for a 

photochemical reaction. 

b) Give various types of excitation with suitable examples.  

[10+5] 

 

OR 

 

a. Discuss the mechanism and suitable example for 1,4 dienes rearrangement. 

b. Write a note on Gas Phase photolysis of halogen and halogen acids. 

     [8+7] 
 

 

UNIT III 
 

16. Explain mechanism with suitable examples of following reactions: 

a. Barton reaction 



 

 

b. Photofries rearrangement   [8+7] 

 

OR 

 

a. Explain Singlet Molecular Oxygen reaction. 

b. Describe the Intramolecular Zimmerman Mechanism of Cyclohexadienones.

    [8+7] 

 

 

The End 
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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 Green Chemistry. 

2. What is the use of protecting group in green synthesis? 

3. Name any two green starting materials. 

4. Define green solvent with examples. 

5. Write two names of Polymer supported green reagents. 

6. Write the chemical reaction of microwave green synthesis of saponification of 

ester. 

7. Define total and permanent hardness. 

8. What do you mean by Biological Oxygen Demand? 

9. Define total dissolved solids? Write its permissible limit in drinking water. 

10. List the water quality and standards in drinking water sample. 

 

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 the green use of dimethyl carbonate reagent with suitable example. 

 

OR 

 

Discuss microwave assisted green synthesis of Alkylation of reactive methylene 

compound. 

 

UNIT II 
 

12. Explain Green chemistry in day to day life. 

 

OR 

 

What are the important considerations for designing a green synthesis? 



 

 

 

UNIT III 
 

13. How is conductivity and acidity used as parameters for analysis of water? 

 

OR 

 

Explain the method to determine phosphate in a  water sample. 

 

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 basic principles of green chemistry in detail. 

 

OR 

 

Write a note on the following:   [7+4+4] 

a. Atom economy with example. 

b. Use of green catalyst 

c. Use of protecting group in green synthesis. 

 

UNIT II 
 

15. Discuss green synthesis of 3-alkyl coumarins, flavones and benzonazines. 

 

OR 

 

Explain green approach of the following: 

a. Fries rearrangement 

b. Decarboxylation 

c. Dielb-alder reaction. 

 

UNIT III 
 

16. Describe methods for estimation of the following parameters in water sample. 

     [5*3]  
a. Fluoride 

b. Sulphate 

c. Free chlorine. 

 

OR 

 

Discuss the methods to determine dissolved oxygen and chemical oxygen demand 

in water sample. [8+7] 
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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 does ATP Stand for? 

2. Name three essential trace metals? 

3. Define nitrification. 

4. Write two functions of alkali and alkaline earth metals in biological system. 

5. Which metal is used in chemotherapy? 

6. Write the name of two enzymes having 𝑍𝑛. 

7. What are porphines? 

8. Write diseases caused due to metal deficiency. 

9. What is the oxidation state of iron in hemoglobin? 

10. What is cooperatively? 

 

 

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 do you understand by nitrogen fixation? Discuss synthetic and in vivo 

nitrogen fixation. 

 

OR 

 

Explain the role of 𝑚𝑔2+ in biological system and ATP. 

 

UNIT II 

 



 

 

12. Describe metal deficiency and diseases. 

 

OR 

 

What are cytocheome? Explain catalytically cycle for metalloenzyme cytochrome 

p-450. 

 

UNIT III 

 

13. Discuss 𝐻𝑏 − 𝑂2 binding curve for different partial pressure of 𝑂2. 

OR 

 

Discuss the role of hemoglobin in the living system. 

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 note on free energy change in biochemical reactions. 

 

OR 

 

Discuss the physiological function of 𝐶𝑎2+ ion and list the biological role of 𝐶𝑎2+ 

ion. How is it different from that of 𝑚𝑔2+? 

 

UNIT II 

 

15. Which metalloenzymes are responsible for the removal of hydrogen peroxide?  

 

OR 

 

Discuss the structure and biological importance of vitamin 𝐵12. 

 

UNIT III 
 

16. Give structure, function and mechanism of hemoglobin and Myoglobin. 

OR 

 

What does dioxygin carry in the biological system? How does dioxygen uptake 

occur? 
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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. State DEPT 13C Spectra. 

2. 13C is NMR active while 12C is not why? 

3. Positive Overhauser enhancement of 13C signals are observed for which groups. 

4. Which groups are distinguished by DEPT spectra  

5. Define metastable peak  

6. In mass spectrometer the sample vapour is introduced at low pressure of about 10-

15 to 10-6  force, why? 

7. What is the base peak in mass spectrum of xylene? 

8. Define molecular peak in mass spectroscopy. 

9. Name two compounds which show only a single peak in their PMR spectrum. 

10. How many types of electronic Transitions occur in UV/VIS spectroscopy. 

11. Aniline absorbs at 280 nm, however in acidic medium the maim absorption band is 

seen at 253 nm, why? 

12. Explain the splitting pattern in NMR spectrum of CH3 CH2 OH. 

 

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 the chemical shift in 13C NMR spectroscopy. 

 

14. Write a note on 13C NMR spectrum of C6H 6 

 

  UNIT II    
15.  Explain high resolution mass spectroscopy in detail. 

  



 

 

16. Discuss important features of mass spectra of alkanes and alkenes with suitable 

examples. 

UNIT III  
17. Write explanatory note on shielding and deshielding effect. 

 

18. Describe Woodward Fieser’s rules for conjugated dienes. 

   

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 general concept of 13C spectroscopy. Compare the 13C with `HNMR 

spectroscopy. 

20. Explain the splitting of 13C signals and simplification of 13C spectra by Broad band 

decoupling and off resonance technique. 

21. Elaborate types of ion production CI, FD and FAB 

22. What are the factors affecting fragmentation. 

23. Determine the structure of the compound on the basis of the following information, 

 and predict principal ions in mass spectrum molecular mass: 72 

 UV : 274nm Σmax 17 

 IR : 1715 cm-1 (s) 2940-2855cm-1 (m) 1460 cm-1 (m) 

 NMR : (I) 7.52 𝜏 (quartet) (2H) 

    (II) 7.88 𝜏 (singlet) (3H) 

    (III) 8.93 𝜏 (triplet) (3H) 

24. Determine the structure of compound on basis of the following information, and 

predict the important ions in mass spectrum  

 Molecular mass: 100 

 UV : 𝜆𝑚𝑎𝑥 274 nm    

 IR : 3031 (u) 2941 (w) 1725 (s), 1608, 1504 (w) 1060      (s) 

830 cm-1 (s)  

 NMR : (I)  SINGLET 7.65 𝜏 (3H) 

    (II)  SINGLET 6.18 𝜏 (3H) 

    (III)  Unsymmetrical pattern 2.15-2.8 𝜏 (4H) 

 

--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. What are insulators? 

2. Define Semiconductors. 

3. Write photoelectric effect. 

4. What are super conductors? 

5. Define Quantum yield. 

6. Name the products photochemical smog. 

7. Define ISC. 

8. What is energy transfer? 

9. Define triplet excited state. 

10. Write the reaction of carbonyl with alkenes: under photochemical conditions. 

11. Write photo fries reaction. 

12. Define Fluorescence. 

 

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. Describe the band theory of solids. 

 

14. Write the difference between conductors and semi conductors. 

   

UNIT II    



 

 

15. Discuss the types of excitation with suitable examples. 

 

16. Write short note on 

a) Photochemical Rearrangement of 1, 4 – dienes 

b) Photochemical Rearrangement of 1, 5 – dienes. 

 

UNIT III  
17. Write short note on  

a) Dimerisation of carbonyl compound 

b) Oxetane formation. 

 

18. Write short note on  

a) Barton reaction 

b) Photo degradation of polymers 

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) Discuss BCS Theory of super conductivity. 

b) Describe the doping semi conductors. 

20. Describe:  

a) The classification of magnetic materials. 

b) Compare intrinsic and extrinsic semi conductors. 

21. Write short note on: 

a) Determination of rate constants of photochemical reaction 

b) Effect of light intensity on the rate of photochemical reaction. 

22. Write short note on: 

a) Geometrical isomerisation 

b) Cyclisation reaction 

23. Explain  

a) Singlet molecular oxygen reaction. 

b) Intramolecular Reactions of Cyclohexadienones. 

24. Explain 

a. Photochemical Isomerisation of Aromatic compounds. 

b. Photo fries reaction of Anilides. 

 

--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. Write introduction of green chemistry? 

2. Define atom economy? 

3. Name any two green reagent materials? 

4. Write atom economy in rearrangement reaction? 

5. Define green solvent? 

6. What type of reaction vessels are used in microwave reaction? 

7. Write Chemical reaction of microwave green Synthesis of  fries rearrangement? 

8. Write use of green reagents? 

9. Define term “hardness”? 

10. What do you mean by dissolved Oxygen. 

11. What do you mean by water quality parameters? 

12. How is sulphate used as parameter for analysis of water? 

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 photoreduction of Benzophenone? 

14. Write a note on atom economy in Substitution, Elimination and  addition? 

UNIT II 

15. (a) Elaborate the statement – “Microwave heating as a greener technology? 

(b) Write a reaction for the “Saponification of ester” under microwave irradiation. 

16. Discuss Microwave assisted green Synthesis of 3- aryl Coumarins. 

UNIT III 

17. Explain Sampling procedures and monitoring of water pollutents? 



 

 

18. Write a note on effect of imposed lockdown due to Covid – 19 on water quality of 

Rajasthan? 

 

   

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 down the twelve basic principles of green Chemistry. Explain any two 

principles of  green Chemistry with  the help of examples? 

20. Explain green Synthesis of Acetanilide from primary amines and based catalyzed 

aldol Condensation? 

21. Write note on –  

a. Polymer Supported reagents 

b. Microwave assisted green synthesis of  decarboxylation 

22. Explain green approach of flavones and diels – alder reaction? 

23. Explain Biological Oxygen demand (BOD) and Chemical Oxygen demand (COD) 

in water Sample? 

24. Write note on –  

a. Determination  of total dissolved Solids 

b. Pesticides and Surfactants 

c. Standards and Laws for water Parameters 

 

--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. Write the formula of Hemieux Reagent. 

2. Write the product formed in the given reaction. 

  
3. What do you understand by Wacker’s Process? 

4. Write the product formed in the given reaction? 

 
5. Discuss the Catalytic hydrogenation in brief. 

6. What is Clemmensen reduction? 

7. Write the product formed in the given reaction. 

         CH3 

CH3 – C – NO2    
Al Hg ,   ∆⁄

Fe CH3COOH ,   ∆⁄
      ? 

         CH3 

8. Discuss the Rosenmond Reaction. 

9. What do you mean by Homolytic and Heterolytic rearrangement? 

10. Write the preparation of Santene. 

11. Write the product formed in the given reaction. 

CH2 – CH2 – CH2 – NO2  

                                                                   ? 

CH2 – CH2 

12. Write the Homologation reaction. 

 

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. 

 

 
O2 V2O5⁄

300OC
       = ? 

Cr2O3                            ?  

(𝑖) 𝐻𝑁𝑂2
(𝑖𝑖) 𝐻2𝑂

 



 

 

UNIT I 
13. Explain the prevost and woodward reaction of Oxidation of alkenes. 

 

14. Write the short note on Oxidation of Aromatic rings. 

 

  UNIT II    
15. Write short note on reduction of alkenes? 

 

16. Write the chemical reaction given by LiAlH4  and NaBH4 . 

 

UNIT III  
17. Write short note on Wagner – Meerwein Rearrangement 

 

18. Write Demjanov rearrangement reaction with mechanism. 

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. Discuss in detail the Oxidation of Carboxylic acids 

20. Explain the Oxidation of inactivated C-H groups in detail. 

21. Describe the reduction of Epoxides? 

22. Write short note on: 

(a) DIBAL-H 

(b) Mixed Lithium aluminium hydride- Aluminium chloride reagents. 

23. Explain in detail Hofmann and Curtius rearrangement with mechanism. 

24. Explain in detail Benzilic acid rearrangement and Favorskii rearrangement with 

mechanism. 

 

--The End- 

 


