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Section – A

Short answer questions. Answer any five questions. Each question carries 3 marks.

1.	 Distinguish between configuration and conformation with examples.

2.	 State axial haloketone rule.

3.	 What is enantiomeric excess ? How is it determined experimentally ?

4.	 Explain prochiral center with an example.

5.	 Write two examples of [3, 3] sigmatropic rearrangement.

6.	 Write the differences in reaction conditions and products of Woodward and 
Prevost’s hydroxylation. 	 (5×3=15)

Section – B

Paragraph questions. Answer any three questions. Each question carries six marks.

7.	 Draw the preferred conformations of the following compounds :

	 a)	 Trans-4-ter-butyl cyclohexanol 

	 b)	 Trans-decalin 

	 c)	 Cis-4-ter-butyl cyclohexanol.

P.T.O.
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8.	 Assign R and S configuration to the following compounds :

	
	       (a)                         (b)                       (c)

9.	 Explain Fluxional molecules with two examples.

10.	Write the synthesis of (S)-(-)-ipsenol from (S)-(-)-leucine ?

11.	 How will you convert methanal to 2-phenyl ethanal ?	 (3×6=18)

Section – C

Essay type questions. Answer any three questions. Each question carries  
nine marks.

12.	Write an essay on octant rule and its applications.

13.	Write an essay on sharpless asymmetric epoxidation explaining the 
stereochemistry, applications and reagents used.

14.	 Explain chiral pool synthesis with two specific examples.

15.	 Explain electrocyclic ring closure and ring opening of a 4n and 4n+2 system 
with frontier molecular orbital theory.

16.	Write a note on synthetic utility of lithium aluminum hydride and sodium 
borohydride including mechanism, differences and modified reagents.	 (3×9=27)

	 ______________
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SECTION – A

Answer all questions in one word or one sentence. Each question carries 1 mark.

1. What is a pollutant ?

2. Which atmospheric region contains ozone layer ?

3. What is particulate matter ?

4. What is the acceptable range of pH as per Indian standards of drinking water ?

5. What type of pollution causes acid rain ?

6. What is disaster management ?

7. What is thermal pollution ?

8. What is an environmental disaster ? (8×1=8)

SECTION – B

Answer any eight questions. Answer may be in two or three sentences. Each
question carries 2 marks.

10. What are the different components of the environment ?

P.T.O.
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11. What are the major sources of nitrogen oxides ?

12. What are the major sources of radioactive pollution ?

13. What is soil pollution ?

14. What are pandemics ?

15. What are primary air pollutants ? Give an example.

16. What is disaster risk management ?

18. Differentiate between GIS and GPS.

20. What are the environmental impacts of natural disasters ? (8×2=16)

SECTION – C

Short paragraph questions. Answer any four questions. Each question carries 
3 marks.

21. Discuss about Bhopal disaster.

22. Explain eutrophication.

23. Explain greenhouse effect and its consequences.

24. Write a note on remote sensing for disaster management.

25. What is smog ? Distinguish between classical smog and photochemical smog.

26. What are ion selective electrodes ? Explain their working principle.

27. Discuss about the types and effects of urban disasters.

28. Write a note on the consequences of acid rain. (4×3=12)
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SECTION – D

Essay type questions. Answer four questions. Each question carries 6 marks.

29. A) Give an account on :

 i) Acid rain and its formation.

 ii) Ozone layer depletion and its consequences.

OR

 B) Give an account on :

 ii) Control of air pollution.

30. A) Discuss about sewage treatment processes.

OR

how they can be used to analyse environmental samples.

OR

 B) Explain the instrumentation of GC. Discuss the application of GC to 
environmental analysis.

32. A) Discuss about Disaster Management Act and Policy in India.

OR

 B) What is disaster management cycle ? Explain the various phases of disaster 
(4×6=24)

 ______________
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SECTION – A

Answer all questions in one word or one sentence. Each question carries  

one mark.

1. What is the resulting point group by combining inversion to C3v point group ?

2. By using the 3 × 3 matrix prove that C2 rotation axis is its own inverse.

3. Find out the point group of 

a) Ethane (eclipsed)

b) CH2 = C = C = CH2.

4. What is the difference between the rigid and non-rigid rotator model ?

5. What are the two different types of selection rules in spectroscopy ?

6. Which region of electromagnetic spectrum is used in NMR spectroscopy ?

7. What are the different factors that contribute to the intensity of spectral lines ?

 (8×1=8)

P.T.O.
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SECTION – B

Answer any eight questions. Answer may be in two or three sentences. Each 
question carries two marks.

9. What are Abelian groups ? Give an example.

11. By using the 3 × 3 matrix for Cn and Cn

1
 prove C C E

n n

1
 (identity operation)

resonance spectroscopy.

13. In a given organic compound two kinds of protons exhibit signals at 50 Hz, 
200 Hz using a 60 MHz instrument. What will be their relative position using 
90 MHz instrument ? Also convert the position of signals into delta scale.

14. Sketch the vibrational modes of H2O molecule.

15. Explain the relevance of Heisenberg’s uncertainty principle in predicting the 
line width of spectrum.

16. How many NMR energy levels are possible for nucleus with a spin l=3/2 ?

17. Show that all cyclic groups are abelian.

18. How IR spectroscopy is used in identifying the nitro and cyano groups ?

19. What are overtone bands in IR spectrum ?

20. How do you calculate the fundamental vibrational modes of poly atomic 
molecules ? (8×2=16)

SECTION – C

Answer any four questions. Each question carries three marks.

21. Explain Predissociation.

22. The rotational spectrum of 79Br19F shows a series of equidistant lines separated 
by 0.71433 cm–1. Calculate the rotational constant, moment of inertia and Br-F 
bond length.
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23. Discuss the classical theory of Raman effect.

24. Explain the rule of mutual exclusion principle. Rationalize this using group theory.

25. Write down the group multiplication table for C3v point group.

26. Taking the Px orbital on each carbon atom of the Cis- butadiene generate a 

reducible representation and reduce it.

27. Generate a 3 × 3 matrix for C3 and S4 rotation axis.

13C NMR spectra. (4×3=12)

SECTION – D

Essay type questions. Answer any four questions. Each question carries 6 marks.

29. A) Find out the IR and Raman active vibrational modes of H2O using group 

theory.

OR

B) Using group theory, explain the MO diagram of water molecule.

30. A) Explain the different types of measurement techniques in NMR spectroscopy.

OR

B) Explain the different types of electronic transitions in molecules and Fortrat 

diagram.

31. A) How microwave spectroscopy can be used in determining the bond length 

of linear diatomic molecules.

OR

B) How IR and Raman spectroscopies can be used in determining the structure 

of molecules ?
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32. A) State and explain Great Orthogonality Theorem. Using this derive the C3v 

character table.

OR

B) Generate a 3 × 3 matrix for Cn and C
n

1
 rotation axis using x, y, z  

co-ordinates of point in three dimensional space. (4×6=24)

Character table for C2v point group

E C2(z)
v(xz) v(yz) Linear, rotations Quadratic

A1 1 1 1 1 z x2, y2, z2

A2 1 1 –1 –1 Rz xy

B1 1 –1 1 –1 x, Ry xz

B2 1 –1 –1 1 y, Rx yz

 

_________________


