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Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

 Choose the correct answer : 

1. Inert gases are separated by 

 (a) Ramsay method 

 (b) Ramsay and Rayleigh method 

 (c) Dewar’s method 

 (d) Corendish method 

(6 pages) 
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2. The noble gas used for Magnetic Resonance 
Imaging (MRI) is 

 (a) Helium  (b) Kryptan 

 (c) Argon  (d) Xenon 

3. Which complex is Paramagnetic? 

 (a) [Co (NH3)6]3+ (b) K4 [Fe (CN)6] 

 (c) [Co (CN)6]3- (d) [CoF6]3- 

4. How many axial orbitals are available in ‘d’ 
orbital? 

 (a) 1   (b) 2 

 (c) 3   (d) 4 

5. Which one of the following is having a higher 
trans effect? 

 (a) CN–   (b) NH3 

 (c) Cl–   (d) None of the above 

6. The Half-Life period of Labile complexes are 

 (a) short  (b) very short 

 (c) high  (d) medium 

7. Which of the complex is used for cancer therapy? 

 (a) Cis–platin (b) Trans–platin 

 (c) Platocyanin (d) None of the above 
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8. Lack of Zinc deficiency may lead to ————— 
disease. 

 (a) Dwarfism (b) Dermatitis 

 (c) Loss of appetite (d) All the above 

9. Which transition is a forbidden one? 

 (a) gg    (b) uU   

 (c) ug    (d) gg   and uU   

10. Staggered rules was formulated by 

 (a) Adamson (b) Kirk 

 (c) Wilfred  (d) Werner 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Explain the clathrate compounds of noble 
gases with examples. 

Or 

 (b) Discuss the importance of Inert gases in 
theoretical chemistry. 
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12. (a) How will you determine the stability constant 

of a complex by Bjerrum method? 

Or 

 (b) Explain the splitting of ‘d’ orbital in 

octahedral geometry complex. 

13. (a) Write notes on : 

  (i) Labile complexes 

  (ii) Inert complexes 

Or 

 (b) Explain in detail about metal nitrosyls. 

14. (a) Explain the differences between Haemoglobin 

and myoglobin. 

Or 

 (b) Discuss the effect of excess and deficiency of 

essential trace elements. 

15. (a) State and explain the Quenching Process. 

Or 

 (b) Write notes on Photovoltaic Cell. 

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Explain the separation of noble gases from 
one another using Dewar’s method. 

Or 

 (b) Discuss the structure of the following 
compounds. 

  (i) Xenon tetra fluoride 

  (ii) Xenon trioxide 

  (iii) Xenon tetroxide. 

17. (a) Explain the applications of crystal field 
theory with suitable examples. 

Or 

 (b) Write notes : 

  (i) Effective Atomic Number 

  (ii) Factors affecting the stability of 
complexes. 

18. (a) What is meant by Trans effect? Explain the 
applications of trans effect in detail with 
suitable examples. 

Or 
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 (b) Write notes on the following : 

  (i) 18 Electron Rule 

  (ii) Nature of M–L bonding in metal 
carbonyls. 

19. (a) Explain the structure and mechanism of 
action of hemoglobin. 

Or 

 (b) Explain the role of the complexes of Copper, 
Gold and Platinum in therapeutic treatment. 

20. (a) Explain the different types of photo chemical 
reactions in detail. 

Or 

 (b) Write notes on : 

  (i) Adamson’s rule 

  (ii) Charge transfer and its types. 

 

—————– 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer 

1. An example for monosaccharide is ––––––––––––– 

 (a) Sucrose  (b) Lactose  

 (c) Glucose  (d) All  

2. Reduction of fructose with HI/P gives 

 (a) n-hexane  (b) Sorbitol  

 (c) Manitol  (d) None  

(6 pages) 



 Code No. : 30076 E Page 2 

3. Substituted benzoic acid is ––––––––––––––– 
acidic than benzoic acid 

 (a) Less   (b) Same  

 (c) More  (d) None  

4. Electron withdrawing substituents––––––––––
acidity of aromatic carboxylic acid. 

 (a) Enhance  (b) Decrease  

 (c) No effect  (d) None  

5. Lead tetra acetate is used as ––––––––––––––– 

 (a) Oxidizing agent (b) Acetoxylating agent  

 (c) Methylating  agent (d) All  

6. LIAlH4 is a ––––––––––––––– 

 (a) Oxidizing  agent (b) Reducing agent 

 (c) Hydrolyzing agent (d) None  

7. Neutral ferric chloride produce ––––––––––––––– 
colour with phenolic group. 

 (a) Pink   (b) Red 

 (c) Green  (d) Violet 
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8. N–CH3 group in an alkaloid is estimated by  
––––––––––––––– 

 (a) Zeisel method  

 (b) Herzig–Meyer method  

 (c) Hofmann exhaustive methylation method    

 (d) None 

9. Shift of adsorption maximum to shorter 
wavelength side is called –––––––––––––––  

 (a) Red shift  (b) Hyper chromic effect  

 (c) Blue shift  (d) Hypo chromic effect  

10. An example for auxochrome is called  

 (a) –NH2  (b) –N=N– 

 (c) >C=0  (d) All 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Write note on Epimerisation. 

Or 

 (b) How will you convert fructose into glucose? 
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12. (a) What is cannizaroi reaction? Write its 
mechanism. 

Or 

 (b) How is benzene 1,2–dicarboxylic acid 
prepared? 

13. (a) Explain the mechanism Schmidt 
rearrangement. 

Or 

 (b) Discuss Hofmann rearrangement with 
suitable example. 

14. (a) Write note on Isoprene rule. 
Or 

 (b) How are allcaloids classified? 

15. (a) Write note on spin–spin coupling. 
Or 

 (b) Explain chromophore and auxochrome with 
example. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b)  

Each answer should not exceed 600 words. 

16. (a) Discuss the open chain structure of fructose. 
Or 

 (b) Write any four chemical properties of sucrose 
with example.   

[P.T.O.] 
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17. (a) Explain the evidence quinone mono oxime 

tautomerism. 

Or 

 (b) How are the following prepared? Mention 

there uses  

(i) Mitchler’s Ketone 

  (ii) Benzene 1,4–dicarboxylic acid 

18. (a) Explain fries rearrangement with suitable 

example. 

Or 

 (b) Write the application of the following in 

organic chemistry. 

(i) BF3 

  (ii) H2/Pd–BaSO4 

19. (a) Discuss the structure of piperine. 

Or 

 (b) Discuss the structure of Citra. 
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20. (a) Explain Woodward – Fischer rule with 
suitable example. 

Or 

 (b) How is the following determined by  
uv spectroscopy 

(i) C is – transisomer 

  (ii) Nature of double bond. 

——————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. G for a photochemical reaction is  
 (a) 0   (b) –ve 
 (c) +ve   (d) +ve or –ve 

2. The emission of light by a firefly is due to  
 (a) Fluorescence    
 (b) Phosphorescence 
 (c) Photosensitization    
 (d) Chemiluminescence 

3. The dipole moment value for symmetrical 
molecules is  

 (a) 0   (b) 1 
 (c) 2   (d) 3 
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4. ESR spectrum is shown by 

 (a) benzene  (b) toluene 

 (c) methane  (d) methylradical 

5. In low resolution NMR spectrum the number of 
signals obtained for ethanol is  

 (a) 1   (b) 2 

 (c) 3   (d) 4 

6. Which of the following molecule shows a rotational 
spectra. 

 (a) H2   (b) CH4 

 (c) Co2   (d) Hcl 

7. The symbol for proper axis of rotation is  

 (a) Sn   (b) E 

 (c)     (d) Cn 

8. C2v point group is assigned to  

 (a) H2O   (b) CO2 

 (c) B73   (d) CH4 

9. 1nm is equal to  

 (a) 9m   (b) 9cm 

 (c) 10-9m  (d) 10-9cm 

10. Nano compounds can be prepared by  

 (a) Vapour deposition method    

 (b) Reduction 

 (c) Sol-Gel method    

 (d) All the above 
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PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) Write the differences between thermal and 
photochemical reactions. 

Or 

 (b) Explain phosphorescence. 

12. (a) Write the application of rotational spectrum. 

Or 

 (b) Explain force constant. 

13. (a) Write the differences between Raman spectra 
and IR spectra. 

Or 

 (b) Explain chemical shift. 

14. (a) Explain the elements of symmetry. 

Or 

 (b) Explain the character table for C2v point 
group. 

15. (a) Write any one method of synthesis of Nano 
particles. 

Or 

 (b) Explain Nano clusters. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b)  

16. (a) Explain photochemical decomposition of HI. 

Or 

 (b) Write the applications of Lasers. 

17. (a) Write the applications of IR spectra. 

Or 

 (b) Explain rotational spectra of diatomic 
molecules. 

18. (a) Write the advantages of Raman Spectroscopy 
over IR spectroscopy. 

Or 

 (b) Give the applications of NMR spectroscopy. 

19. (a) Explain Abelian and cyclic groups. 

Or 

 (b) Explain C3v character table. 

20. (a) Write the applications of CNT. 

Or 

 (b) Write the applications of Nanochemistry in 
various fields. 

——————— 
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Answer ALL questions. 

 Choose the correct answer : 

1. Hardness of water is due to the presence of salts of  

 (a) Potassium (b) Chlorine  

 (c) Magnesium (d) Boron  

2. The pH of the drinking water is about ___________. 

 (a) 6.5 – 8.5 (b) 5.5 – 6.5 

 (c) 4.5 – 5.5 (d) 3.5 – 4.5  

(6 pages) 
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3. A high temperature lubricants used many 
undergoes  

 (a) vulcanization (b) volatilization  

 (c) lubrication (d) combustion   

4. Pensky – Marten’s apparatus is used to find out 
the ___________. 

 (a) cloud point (b) pour point 

 (c) flash point (d) fire point  

5. Which one of the following  does not contain 
silver?  

 (a) Horn silver (b) Ruby silver 

 (c) German silver (d) Lunar caustic   

6. An alloy is a ___________. 

 (a) Pune metal  

 (b) Mixture of metals in any proportion 

 (c) Mixture of metal in fixed proportion   

 (d) Mixture of two-non-metals   

7. What is the raw material in the leather industry?  

 (a) By-products of the food industry 

 (b) By-products of the metal industry 

 (c) By-products of the fishing industry 

 (d) By-products of computer industry  
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8. Factors leading to the world shortage of leather is  

 (a) Population explosion  

 (b) Decrease in world wide tanns  

 (c) High demand for cheaper food source  

 (d) All the above   

9. Waste water released from ___________ are not the 
sources of bacteria. 

 (a) Sanitaria (b) Municipalites 

 (c) Tanning (d) Industries   

10. Which one of the following  is the main cause of air 
pollution?  

 (a) Decrease in the factories  

 (b) Increase in the factories  

 (c) Increase in the sea water level   

 (d) Increase in the modern technologies   

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Write a short notes on Permutit’s Process. 

Or 

 (b) Explain in brief about electrodialysis.  
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12. (a) Give a short note on mechanism of 
lubrication. 

Or 

 (b) Define Greases. Classify it with a suitable 
examples. 

13. (a) Write a short note on Indian iron resources.  

Or 

 (b) Give the applications involved in powder 
metallurgy.  

14. (a) Give a brief note on leather industries in 
India. 

Or 

 (b) Describe a brief note on waste management 
from leather industry. 

15. (a) Write a short note on green house effect. 

Or 

 (b) Explain in brief about the composition of 
atmosphere.  

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Explain in detail about the various methods 
of internal conditioning of boiler feed water. 

Or 

 (b) Describe the reverse osmosis method of 
desalination of H2O. 

17. (a) Explain in detail about the dropping point 
and its determination. 

Or 

 (b) Give a detailed classification involved in 
lubricating oils.  

18. (a) Explain in detail about the determination of 
ferrous lbu and total iron by dichrometry 
method. 

Or 

 (b) Describe the fabrication method involved in 
powder metallurgy.  
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19. (a) Explain in detail about the leather tanning 
and its processes.  

Or 

 (b) Discuss any five leather products and its 
uses.  

20. (a) Describe in detail about the sources, causes 
and control of soil pollution. 

Or 

 (b) Explain the following : 

  (i) Acid rain 

  (ii) Ozone depletion.  

________________ 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1.  63 CrFK  GßÓ AønÄa ÷\º©zvß IUPAC ö£¯º  

 (A) ö£õmhõ]¯® öíUéõ ¦Ñ÷Áõ÷μõ S÷μõ÷©m 

(II) 

 (B) ö£õmhõ]¯® S÷μõ÷©õ öíUéõ ¦Ð÷Áõøμk 

(II) 

 (C) ö£õmhõ]¯® öíUéõ ¦Ñ÷Áõ÷μõ S÷μõ÷©m 

(III) 

 (D) S÷μõª¯® öíUéõ ¦Ñ÷Áõ÷μõ ö£õmhõ]¯® 

(I) 
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 The IUPAC name of  63 CrFK  is 

 (a) Potassium hexafluo chromate (II) 

 (b) Potassium chromo hexafluoride (II) 

 (c) Potassium hexafluoro chromate (III) 

 (d) Chromium hexafluoro potassium (I) 

2. VB öPõÒøPø¯ AÔ•P¨£kzv¯Áº 

 (A) £õ¼[ 

 (B) öÁºÚº 

 (C) ]mìÂU 

 (D) ÷£÷u ©ØÖ® ÁõßöÁÍU 

 VB theory was introduced by 

 (a) Pauling 

 (b) Warner 

 (c) Sidgwick 

 (d) Bethe and Vanvleck 

3. £iP¨¦» ¤Í¨¦ BØÓÀ SøÓÁõP EÒÍ AønÄa 

÷\º©[PÎß QÍºÄ BØÓÀ 

 (A) AvP©õP C¸US® 

 (B) SøÓÁõP C¸US® 

 (C) §äâ¯©õP C¸US® 

 (D) £iP¨¦» ¤Í¨¦ BØÓ¾US® QÍºÄ 

BØÓ¾US® öuõhº¦ Qøh¯õx 
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 If the crystal field splitting energy for any complex 
is lower the complex requires the excitation 
energy.  

 (a) high 

 (b) low 

 (c) zero 

 (d) no relationship between crystal field 
splitting energy and excitation energy 

4. 2Mn -–À uÛzx C¸US® G»UmμõßPÎß 

GsoUøP 

 (A) 5   (B) 4 

 (C) 3   (D) 2 

 The number of unpaired electrons present in 
2Mn  is 

 (a) 5   (b) 4 

 (c) 3   (d) 2 

5. RÌUPshÁØÔÀ GuØS mμõßì ÂøÍÄ AvP®? 

 (A) H2O   (B) NH3 

 (C) ¤›iß  (D) I – 

 Which one of the following has more transeffect? 

 (a) H2O   (b) NH3 

 (c) Pyridine  (d) I – 
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6. ö£õxÁõP Põμ }μõØ£SzuÀ ÂøÚ°ß ÷ÁP® Aª» 

}μõØ £SzuÀ ÂøÚ°ß ÷ÁPzøu Âh  

————— C¸US®. 

 (A) AvP©õP C¸US® (B) SøÓÁõP C¸UP® 

 (C) 0   (D) \©©õP C¸UP® 

 Commonly, the rate of base hydrolysis is  
————— than that of acid hydrolysis. 

 (a) more   (b) lesser 

 (c) 0   (d) equal 

7. BU÷éõ •øÓ°À £¯ß£kzu¨£k® ÂøÚ³UQ  

 (A) RhClP)(Ph 23  

 (B) 4HCo(CO)  

 (C) ÁõUPº ÂøÚ³UQ 

 (D) ^UÍº&|mhõ ÂøÚ³UQ 

 The catalyst used in O  O process is 

 (a) RhClP)(Ph 23  

 (b) 4HCo(CO)  

 (c) Wacker catalyst 

 (d) Ziegler-Natta catalyst 
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8. Põº£ß ÷©õÚõUøéøh |ßS yÍõUP¨£mh 

÷Põ£õÀmkhß 150 – 200o C ©ØÖ® 250 ÁÎ©sh» 

AÊzuzvÀ ÂøÚ£kzx® ÷£õx QøhUS® E÷»õPU 

Põº£øÚÀ 

 (A) 3Co(CO)   (B) 82(CO)Co  

 (C) 2Co(CO)   (D) ](CO)[Co 124  

 The metal carbonyl obtained by the action of 
carbon-monoxide on finely divided cobalt at  
150 – 200o C and 250 atm pressure is 

 (a) 3Co(CO)   (b) 82(CO)Co  

 (c) 2Co(CO)   (d) ](CO)[Co 124  

9. RÌUPsh ÂøÚ GÆÁõÖ AøÇUP¨£kQÓx? 

LOHCrLOHCrL hr  )]([ 2526  

 (A) JÎ BUêá÷ÚØÓ JkUP ÂøÚ 

 (B) Põμ }μõØ£SzuÀ 

 (C) Aª» }μõØ£SzuÀ 

 (D) JÎ }÷μØÓ® 

 How is the following reaction called? 

LOHCrLOHCrL hr  )]([ 2526  

 (a) Photoredox (b) Base hydrolysis 

 (c) Acid hydrolysis (d) Photoequation 
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10. 

.NCSNH

])[Rh(NH(NCS)])[Rh(NH

3

2
43

hr2
53



 
  

 ÷©ØPsh ÂøÚ CuØ÷Põº \õßÖ. Ax 

 (A) JÎ £v½mk ÂøÚ 

 (B) JÎ BUêá÷ÚØÓ JkUP ÂøÚ 

 (C) A®÷©õÛ¯õUPÀ ÂøÚ 

 (D) JÎ }÷μØÓ ÂøÚ 

 
.NCSNH

])[Rh(NH(NCS)])[Rh(NH

3

2
43

hr2
53



 

 

 is an example for 

 (a) Photosubstitution reaction 

 (b) Photoredox 

 (c) Ammoniacal reaction 

 (d) Photoaquation reaction 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) Gs•Q AønÄa ÷\º©[PÎÀ ÁiÁø©¨¦ 

©õØÔ¯[PøÍ uS¢u \õßÖPÐhß ÂÍUSP. 

  Explain with suitable examples the 
structural isomerism in octahedral complexes. 

Or 
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 (B) DÛPÒ GßÓõÀ GßÚ? AÁØÔß ÁøPPÒ 

¯õøÁ? JÆöÁõßÔØS® Kº \õßÔøÚz u¸P. 

  What are ligands? How are they classified? 
Give one example for each type. 

12. (A) £iP¨¦» {ø»¨¦ BØÓÀ GßÓõÀ GßÚ? Auß 

£¯ßPøÍ GÊxP. 

  What is meant by crystal field stabilization 
energy? Write down its uses. 

Or 

 (B) £iP¨¦» ¤Ízuø»¨ £õvUS® PõμoPÒ 

I¢vøÚ ÂÍUSP. 

  Explain any five factors which affect the 
crystal field splitting. 

13. (A) EÒ÷PõÒ G»Umμõß £›©õØÓ ÂøÚø¯ 

ÁÈ•øÓ²hß ÂÍUSP. 

  Explain the inner-sphere electron transfer 
reaction with mechanism. 

Or 

 (B) AønÄa ÷\º©[PÎÀ GvºÂøÚPÒ £ØÔ J¸ 

SÔ¨¦ ÁøμP. 

  Write a note on anation reactions in  
co-ordination compounds. 
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14. (A) 18 G»Umμõß Âvø¯U TÔ ÂÍUSP. 

  State and explain 18 electron rule. 

Or 

 (B) H÷uÝ® Cμsk xzu|õP P›©a ÷\º©[PøÍU 

TÖP. AøÁ GÆÁõÖ u¯õ›UP¨£kQßÓÚ? 

  Mention any two organometallic compounds 
of zinc. How are they prepared? 

15. (A) E÷»õP&ø©¯ ©ØÖ® ªß_ø©&£›©õØÓ 

ÂøÚPøÍ uS¢u \õßÖPÐhß ÂÍUSP. 

  Explain the metal-centrered and charge-
transfer transitions with suitable examples. 

Or 

 (B) Bh®\ß ÂvPøÍU TÔ ÂÍUSP. 

  State and explain the Adamson’s rules. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (A) Gs•Q ©ØÖ® |õß•Q AønÄa 

÷\º©[PÎß •¨£›©õÚ ÁiÁø©¨¦ 

©õØÔ¯[PøÍ \õßÖPÐhß ÂÍUSP. 

  Discuss briefly the stereoisomerism in 
octahedral and tetrahedral co-ordination 
compounds. 

Or 
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 (B) Gs•Q ©ØÖ® |õß•Q AønÄa ÷\º©[PÎÀ 

VB öPõÒøP°ß £¯ß£õkPøÍ Â›ÁõP 

ÂÍUSP. 

  Explain briefly the applications of VB theory 
in octahedral and tetrahedral complexes.  

17. (A) AønÄa ÷\º©[PÎß Põ¢u ©ØÖ® {Ó©õø»¨ 

£s¦PøÍ uS¢u \õßÖPÐhß ÂÍUSP. 

  Explain briefly the magnetic and spectral 
properties of transition metal complexes. 

Or 

 (B) AønÄa ÷\º©[PÎß {ø»¨¦z ußø© 

GßÓõÀ GßÚ? Aøu¨ £õvUS® PõμoPøÍ 

ÂÍUSP. {ø»¨¦zußø©ø¯ ©v¨¤h¨ 

£¯ß£k® •øÓPÐÒ H÷uÝ® JßøÓ Â›ÁõP 

GÊxP. 

  What is meant by stability of complexes? 
What are the factors which affect it? Write 
anyone method to determine the stability 
constant. 

18. (A) ö\¯»ØÓ ©ØÖ® ö\¯¾øh¯ AønÄa 

÷\º©[PøÍz uS¢u \õßÖhß ÂÍUSP. Põμ 

}μõØ£SzuÀ ÂøÚø¯ ÁÈ•øÓ²hß 

ÂÍUSP. 

  Explain the insert and mobile complexes 
with suitable examples. Discuss the base 
hydrolysis with mechanism. 

Or 
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 (B) mμõßì ÂøÍÄ GßÓõÀ GßÚ? Auß 

öPõÒøPPÐÒ H÷uÝ® Cμsøh ÂÍUSP. 

  What is meant by trans-effect? Explain any 
two theories of trans-effect. 

19. (A) E÷»õP ø|m÷μõø\ÀPÒ GßÓõÀ GßÚ? 

AÁØÔß Aø©¨¦ ©ØÖ® ¤øn¨¦ •øÓPøÍ 

GÊxP. 

  What are metal nitrosyls? Write down their 
structure and bonding. 

Or 
 (B) ÂÀ\ß ©ØÖ® ^UÍº–|mhõ ÂøÚ³UQPÒ 

GßÓõÀ GßÚ? AÁØÔß •UQ¯zxÁzøu 

GÊxP. 

  What are Wilkinson’s and Ziegler–Natta 
catalysts? Write down their importance. 

20. (A) (i) JÎ BUêá÷ÚØÓ & JkUP ÂøÚ ©ØÖ® 

  (ii) JÎ £v½mk ÂøÚ BQ¯ÁØøÓ uS¢u 

\õßÖPÐhß ÂÍUSP. 

  Discuss briefly the photosubstitution and 
photoredox reactions with suitable examples. 

Or 
 (B) JÎ PõÀÁõÛU ªßP»ßPÒ ©ØÖ® 

SøÓPhzvPøÍ Ai¨£øh¯õPU öPõsh 

JÎ÷ÁõÀhõ°U ªßP»ßPÒ BQ¯ÁØøÓ¨ 

£ØÔ Â›ÁõP ÂÍUSP. 

  Explain briefly the photogalvanic cells and 
semiconductor based photovoltaic cells. 

—————— 
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1. The IUPAC name of  63 CrFK  is 

 (a) Potassium hexafluo chromate (II) 

 (b) Potassium chromo hexafluoride (II) 

 (c) Potassium hexafluoro chromate (III) 

 (d) Chromium hexafluoro potassium (I) 

(6 pages) 
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2. VB theory was introduced by 

 (a) Pauling 

 (b) Warner 

 (c) Sidgwick 

 (d) Bethe and Vanvleck 

3. If the crystal field splitting energy for any complex 
is lower the complex requires the excitation 
energy.  

 (a) high 

 (b) low 

 (c) zero 

 (d) no relationship between crystal field 
splitting energy and excitation energy 

4. The number of unpaired electrons present in 
2Mn  is 

 (a) 5   (b) 4 

 (c) 3   (d) 2 

5. Which one of the following has more transeffect? 

 (a) H2O   (b) NH3 

 (c) Pyridine  (d) I– 
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6. Commonly, the rate of base hydrolysis is  
————— than that of acid hydrolysis. 

 (a) more   (b) lesser 

 (c) 0   (d) equal 

7. The catalyst used in O x O process is 

 (a) RhClP)(Ph 23  

 (b) 4HCo(CO)  

 (c) Wacker catalyst 

 (d) Ziegler-Natta catalyst 

8. The metal carbonyl obtained by the action of 
carbon-monoxide on finely divided cobalt at  
150 – 200o C and 250 atm pressure is 

 (a) 3Co(CO)   (b) 82(CO)Co  

 (c) 2Co(CO)   (d) ](CO)[Co 124  

9. How is the following reaction called? 

LOHCrLOHCrL hr  )]([ 2526  

 (a) Photoredox (b) Base hydrolysis 

 (c) Acid hydrolysis (d) Photoequation 
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10. 

.NCSNH

])[Rh(NH(NCS)])[Rh(NH

3

2
43

hr2
53



    

 is an example for 

 (a) Photosubstitution reaction 

 (b) Photoredox 

 (c) Ammoniacal reaction 

 (d) Photoaquation reaction 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Explain with suitable examples the 
structural isomerism in octahedral 
complexes. 

Or 

 (b) What are ligands? How are they classified? 
Give one example for each type. 

12. (a) What is meant by crystal field stabilization 
energy? Write down its uses. 

Or 

 (b) Explain any five factors which affect the 
crystal field splitting. 

[P.T.O.] 
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13. (a) Explain the inner-sphere electron transfer 
reaction with mechanism. 

Or 

 (b) Write a note on anation reactions in  
co-ordination compounds. 

14. (a) State and explain 18 electron rule. 

Or 

 (b) Mention any two organometallic compounds 
of zinc. How are they prepared? 

15. (a) Explain the metal-centrered and charge-
transfer transitions with suitable examples. 

Or 

 (b) State and explain the Adamson’s rules. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Discuss briefly the stereoisomerism in 
octahedral and tetrahedral co-ordination 
compounds. 

Or 

 (b) Explain briefly the applications of VB theory 
in octahedral and tetrahedral complexes.  
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17. (a) Explain briefly the magnetic and spectral 
properties of transition metal complexes. 

Or 

 (b) What is meant by stability of complexes? 
What are the factors which affect it? Write 
anyone method to determine the stability 
constant. 

18. (a) Explain the insert and mobile complexes 
with suitable examples. Discuss the base 
hydrolysis with mechanism. 

Or 

 (b) What is meant by trans-effect? Explain any 
two theories of trans-effect. 

19. (a) What are metal nitrosyls? Write down their 
structure and bonding. 

Or 

 (b) What are Wilkinson’s and Ziegler–Natta 
catalysts? Write down their importance. 

20. (a) Discuss briefly the photosubstitution and 
photoredox reactions with suitable examples. 

Or 

 (b) Explain briefly the photogalvanic cells and 
semiconductor based photovoltaic cells. 

—————— 
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1. 6126 OHC  ‰»UTÖ Áõ´¨£õmiØS GzuøÚ BÀ÷hõ 

öPU÷éõöéìPÒ C¸UP»õ®?  

 (A) 2   (B) 4 

 (C) 8   (D) 16 
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 How many aldohexoses are possible for the 

molecular formula 6126 OHC ? 

 (a) 2   (b) 4 

 (c) 8   (d) 16 

2. ¤ßÁ¸ÁÚÁØÖÒ Gx £»£i \ºUPøμ AÀ»? 

 (A) ö\À¾÷»õì (B) _U÷μõì 

 (C) Aø©÷»õì (D) Cß_½ß 

 Which one of the following is not a polysaccharide? 

 (a) Cellulose  (b) Sucrose 

 (c) Amylose  (d) Insulin 

3. ö£ºQß ÂøÚ ————— Ehß öuõhº¦ Eøh¯x. 

 (A) BÀhõÀ _¸UP® (B) PßÛ\÷μõ ÂøÚ 

 (C) ÂmiU ÂøÚ (D) ©õÛa ÂøÚ 

 Perkin reaction is related to —————. 

 (a) Aldol condensation 

 (b) Cannizzaro reaction 

 (c) Wittig reaction 

 (d) Mannich reaction 
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4.   NaOH
33 CHoCHCHoCH ? ÂøÚÂøÍ 

ö£õ¸øÍ Psk¤i. 

 (A) 323 CH
O
CCHCH

||

  

 (B) 323 CHCH
O
C

O
CCH

||||

  

 (C) 33 CH
CHO
CHCH

|
  

 (D) CHOCH
OH
CHCH 23 ||

  

   NaOH
33 CHoCHCHoCH ? Predict the product. 

 (a) 323 CH
O
CCHCH

||

  

 (b) 323 CHCH
O
C

O
CCH

||||

  

 (c) 33 CH
CHO
CHCH

|
  

 (d) CHOCH
OH
CHCH 23 ||

  
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5. ¤ßÁ¸ÁÚÁØÖÒ Gx ö£ß^À&ö£ß^¼U Aª»® 

©Ö^μø©¨¤ØSa ö\À¾®? 

 (A) ¤³m÷hß&2,3&øhBÀ 

 (B) 1,2&øhRm÷hõßPÒ 

 (C) ¥Úõ¼U GìhºPÒ 

 (D) A«ßPÒ 

 Which of the following will undergo benzil-benzilic 
acid rearrangement? 

 (a) butane-2,3-diol (b) 1,2-diketones 
 (c) Phenolic esters (d) Amines 

6. Põ¨ö©ß ©Ö^μø©¨¦ ————— •ßÛø»°À 

|øhö£ÖQÓx. 

 (A) KOHBr2   (B) KOHCl2   

 (C) NaOHBr2   (D) NaOHCl2   

 Hoffman rearrangement takes place in the 
presence of —————. 

 (a) KOHBr2   (b) KOHCl2   

 (c) NaOHBr2   (d) NaOHCl2   

7. öhº¤Úõ´kPÎß Ai¨£øh A»S —————. 

 (A) 1,3&¤³mhõøh±ß 

 (B) 2&ö©zvÀ&1,3&¤³mhõøh±ß 

 (C) AÀ½ß 

 (D) ¥ÚõÀPÒ 
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 The fundamental unit in terpenoids is —————. 

 (a) 1,3-butadiene 

 (b) 2-methyl-1,3-butadiene 

 (c) Allene 

 (d) Phenols 

8. ¤ßÁ¸ÁÚÁØÖÒ Gx J¸ AÀP»õ´k AÀ»? 

 (A) {U÷Põmiß (B) ©õºL¤ß 

 (C) ]mμõÀ  (D) ÷PõøÚß 

 Which of the following is not a alkaloid? 

 (a) nicotine  (b) morphine 

 (c) citral   (d) conine 

9. ¤ßÁ¸ÁÚÁØÖÒ Gx {Ó¢uõ[Q? 

 (A) 0C\
/   

 (B) SC\
/   

 (C) 0N   

 (D) ÷©ØTÔ¯ AøÚzx® 

 Which of the following is a chromophore? 

 (a) 0C\
/    (b) SC\

/   

 (c) 0N    (d) all the above 
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10. NMR&À  (deta)  ©ØÖ®  (tau) AÍÄPÒ  

————— GßÓ ÷PõøÁ ‰»® 

öuõhº¦£kzu¨£kQÓx. 

 (A)  10   (B)  10  

 (C)  2   (D)  10  

 In NMR the  (deta) and  (tau)  scales are 
related by the expression —————. 

 (a)  10   (b)  10  

 (c)  2   (d)  10  

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) ¤μU÷hõì SÐU÷PõéõP ©õÖÁøu GÊxP. 

  Write the conversion of fructose to glucose. 

Or 

 (B) BÀ÷hõìPÎß \[Q¼ SÖUPzøu ÂÍUSP. 

  Explain the chain shortening of aldoses. 

12. (A) Bºz÷uõ ÂøÍÄ GßÓõÀ GßÚ? ÂÍUSP. 

  What is ortho effect? Explain. 

Or 
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 (B) ÷|õÁ÷|PÀ ÂøÚ°ß ÁÈ•øÓø¯z u¸P. 

  Give the mechanism of Knovenagel reaction. 

13. (A) ö£ß^À – ö£ß^¼U Aª»® ©Ö^μø©¨¤ß 

ÁÈ•øÓø¯z u¸P. 

  Write the mechanism of benzil – benzilic acid 
rearrangement. 

Or 

 (B) SÔ¨¦ GÊxP : Pºi¯ì ©Ö^μø©¨¦. 

  Write a note on : Curtius rearrangement. 

14. (A) I÷\õ¨¤›ß Âv GßÓõÀ GßÚ? ÂÍUSP. 

  What is isoprene rule? Explain. 

Or 

 (B) AÀP»õ´kPÒ GßÓõÀ GßÚ? AøÁPÎß 

ÁøP¨£õmiøÚz u¸P. 

  What are alkaloids? Give their classification. 

15. (A) UV {Ó©õø»°ß £¯ß£õkPøÍz u¸P. 

  Give the application of UV spectra. 

Or 

 (B) AÛ÷\õ¼ß NMR {Ó©õø»ø¯ ÂÍUSP. 

  Discuss the NMR spectrum of anisole. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (A) £»£i \ºUPøμPÒ GßÓõÀ GßÚ? ìhõºa 

©ØÖ® ö\À¾÷»õêß Pmhø©¨ø£ ÂÍUSP. 

  What are polysaccharides? Explain the 
structure of starch and cellulose. 

Or 

 (B) (i) K\÷\õß E¸Áõu¾UPõÚ ÂøÚø¯ 

GÊxP. 

  (ii) ]Ö SÔ¨¦ ÁøμP : ©õØÖa _ÇØ]. 

  (i) Write down the reaction of Osazone 
formation.   (5) 

  (ii) Write note on : Mutaroation. (3) 

17. (A) ÁõÛ½ß u¯õ›zuÀ ©ØÖ® £¯ßPøÍz u¸P. 

  Give the preparation and uses of Vanillin.  

Or 

 (B) (i) Qμ\õÀ u¯õ›zuø» GÊxP. 

  (ii) öPÍö£ß–÷Põìa u¯õ›zuÀ •øÓø¯ 

ÂÍUSP. 

  (i) Write the preparation of Cresol. (3) 

  (ii) Explain Houben–Hoesch synthesis. (5) 
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18. (A) ]Ö SÔ¨¦ ÁøμP : 

  (i) ÷£¯º&ÂÀ¼áº BUêá÷ÚØÓ® 

  (ii) hõQß ÂøÚ. 

  Write note on : 

  (i) Bayer–Villiger oxidation (4) 

  (ii) Dakin reaction.  (4) 

Or 

 (B) BUêáÛÀ C¸¢x ÁøÍ¯ Põº£ß AqÂØS 

|øhö£Ö® HuõÁx Cμsk ©Ö^μø©¨¤øÚ 

ÂÍUSP. 

  Discuss any two rearrangements from 

oxygen to ring carbon atom. 

19. (A) {U÷Põmiß u¯õ›zuø» GÊxP.  

  Write the synthesis of nicotine. 

Or 

 (B) ÷P®L£›ß Pmhø©¨ø£ PshÔuø»z u¸P. 

  Give the structural elucidation of camphor. 
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20. (A) ¤ßÁ¸ÁÚÁØøÓ ÂÍUSP : 

  (i) ]P¨¦ |PºÄ 

  (ii) Fuõ |PºÄ 

  (iii) Aø»}Í® SøÓ¢u |PºÄ 

  (iv) E¯º{Ó ÂøÍÄ 

  Define the following : 

  (i) Red shift 

  (ii) Blue shift 

  (iii) Hypochromic shift 

  (iv) Hypsochromic shift 

Or 

 (B) IR {Ó©õø»°ß £¯ß£õkPøÍ ÂÁ›. 

  Describe the applications of IR spectroscopy. 

 

—————— 
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 (c) 8   (d) 16 
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2. Which one of the following is not a polysaccharide? 

 (a) Cellulose  (b) Sucrose 

 (c) Amylose  (d) Insulin 

3. Perkin reaction is related to —————. 

 (a) Aldol condensation 

 (b) Cannizzaro reaction 

 (c) Wittig reaction 

 (d) Mannich reaction 

4.   NaOH
33 CHoCHCHoCH ? Predict the product. 

 (a) 323 CH
O
CCHCH

||

  

 (b) 323 CHCH
O
C

O
CCH

||||

  

 (c) 33 CH
CHO
CHCH

|
  

 (d) CHOCH
OH
CHCH 23 ||

  

5. Which of the following will undergo benzil-benzilic 
acid rearrangement? 

 (a) butane-2,3-diol (b) 1,2-diketones 

 (c) Phenolic esters (d) Amines 
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6. Hoffman rearrangement takes place in the 
presence of —————. 

 (a) KOHBr2   (b) KOHCl2   

 (c) NaOHBr2   (d) NaOHCl2   

7. The fundamental unit in terpenoids is —————. 

 (a) 1,3-butadiene 

 (b) 2-methyl-1,3-butadiene 

 (c) Allene 

 (d) Phenols 

8. Which of the following is not a alkaloid? 

 (a) nicotine  (b) morphine 

 (c) citral   (d) conine 

9. Which of the following is a chromophore? 

 (a) 0C\
/    (b) SC\

/   

 (c) 0N    (d) all the above 

10. In NMR the  (deta) and  (tau)  scales are 
related by the expression —————. 

 (a)  10   (b)  10  

 (c)  2   (d)  10  
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PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Write the conversion of fructose to glucose. 

Or 

 (b) Explain the chain shortening of aldoses. 

12. (a) What is ortho effect? Explain. 

Or 

 (b) Give the mechanism of Knovenagel reaction. 

13. (a) Write the mechanism of benzil – benzilic acid 
rearrangement. 

Or 

 (b) Write a note on : Curtius rearrangement. 

14. (a) What is isoprene rule? Explain. 

Or 

 (b) What are alkaloids? Give their classification. 

15. (a) Give the application of UV spectra. 

Or 

 (b) Discuss the NMR spectrum of anisole.  

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) What are polysaccharides? Explain the 
structure of starch and cellulose. 

Or 

 (b) (i) Write down the reaction of Osazone 
formation.   (5) 

  (ii) Write note on : Mutaroation. (3) 

17. (a) Give the preparation and uses of Vanillin.  

Or 

 (b) (i) Write the preparation of Cresol. (3) 

  (ii) Explain Houben–Hoesch synthesis. (5) 

18. (a) Write note on : 

  (i) Bayer–Villiger oxidation (4) 

  (ii) Dakin reaction.  (4) 

Or 

 (b) Discuss any two rearrangements from 
oxygen to ring carbon atom. 
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19. (a) Write the synthesis of nicotine. 

Or 

 (b) Give the structural elucidation of camphor. 

20. (a) Define the following : 

  (i) Red shift 

  (ii) Blue shift 

  (iii) Hypochromic shift 

  (iv) Hypsochromic shift 

Or 

 (b) Describe the applications of IR spectroscopy. 

 

—————— 
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1. ¤ßÁ¸ÁÚÁØÖÒ G¢u ‰»UTÖ μõ©ß 

{Ó©õø»ø¯z u¸® 

 (A) 2N     

 (B) 2O  

 (C) 2Cl    

 (D) ÷©ØUTÔ¯ AøÚzx® 

 Which of the following molecule will given Raman 
spectra 

 (a) 2N    (b) 2O  

 (c) 2Cl   (d) All the above  

(8 pages) 
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2. 33 CHOCH   À GzuøÚ ÷ÁÖ£mh ¦÷μõmhõßPÒ 

EÒÍÚ? 

 (A) 1   (B) 2 

 (C) 3   (D) 4 

 How many different types of protons are present 
in 33 CHOCH  ? 

 (a) 1   (b) 2 

 (c) 3   (d) 4 

3. •uÀ £izuõÚ ÂøÚ°ß ÂøÚ÷ÁP ©õÔ¼  

——————  \õº¢ux. 

 (A) ÂøÚ£k ö£õ¸mPÎß ö\ÔÄ    

 (B) ÷|μ® 

 (C) öÁ¨£{ø»    

 (D) ÂøÚÂøÍ ö£õ¸mPÎß ö\ÔÄ 

 The specific rate constant of a first order reaction 
depends on the 

 (a) concentration of the reactant    

 (b) time 

 (c) temperature   

 (d) concentration of the product 

4. •uÀ £i ÂøÚ÷ÁP ©õÔ¼ß A»S —————. 

 (A) mole lit–1 s–1 (B) s–1 

 (C) lit sec–1  (D) lit mole–1 
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 Unit of first order rate constant is ——————. 
 (a) mole lit–1 s–1 (b) s–1 
 (c) lit sec–1  (d) lit mole–1 

5. ¤ßÁ¸ÁÚÁØÖÒ Gx Á¼ø© ªS Aª»® ©ØÖ® 

Á¼ø© ªS Põμzvß E¨¦? 

 (A) KCN  (B) 3NaNO  

 (C) ClNH4   (D) NaCl 

 Which of the following is a salt of strong acid 
strong base? 

 (a) KCN  (b) 3NaNO  

 (c) ClNH4   (d) NaCl 

6. —————— J¸ ¿°ì Põμ® 

 (A) 3AlCl   (B) 3BF  

 (C) 3BH   (D) 3NH  

 —————— is a Lewis base. 
 (a) 3AlCl   (b) 3BF  

 (c) 3BH   (d) 3NH  

7. \ÀL£º Aø©¨¦ —————— {ø»PøÍ 

öPõshx. 

 (A) JßÖ  (B) Cμsk 

 (C) ‰ßÖ  (D) |õßS 

 Sulphur system has —————— phases. 

 (a) one   (b) two 

 (c) three  (d) four 
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8. 2N , 2O  ©ØÖ® 2H  À EÒÍ {ø»ø©PÎß 

GsoUøP  

 (A) 0   (B) 1 

 (C) 2   (D) 3 

 The number of phases in a mixture of 2N , 2O  and 

2H  will be 

 (a) 0   (b) 1 

 (c) 2   (d) 3 

9. 1 nm = ——————. 

 (A) 910 m  (B) 1010  m 

 (C) 1010 cm  (D) 1110  m 

 1 nm = ——————. 

 (a) 910 m  (b) 1010  m 

 (c) 1010 cm  (d) 1110  m 

10. ¤ßÁ¸ÁÚÁØÖÒ Gx 1D |õ÷Úõ Aø©¨¦? 

 (A) SÁõsh® öÁÀ   

 (B) SÁõsh® Á¯º 

 (C) SÁõsh® ¦ÒÎ  

 (D) ÷©ØUTÔ¯ AøÚzx® 

 Which of the following is a 1D nano structure? 

 (a) quantum well (b) quantum wire 

 (c) quantum dot (d) all the above  

[P.T.O.] 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) IR ©ØÖ® μõ©ß {Ó©õø»°¯ÀPÎß Cøh÷¯ 

EÒÍ ÷ÁÖ£õkPøÍ GÊxP. 

  Write the differences between IR and Raman 
Spectroscopy. 

Or 

 (B) ÷Áv |PºÂøÚ £õvUS® PõμoPÒ GøÁ? 

  What are the factors affecting chemical shift? 

12. (A) J¸ ‰»UTÖ ÂøÚUPõÚ ¼ßm÷©ß 

öPõÒøPø¯ ÂÍUSP. 

  Discuss the Lindemann theory of 
unimolecular reaction. 

Or 

 (B) J¸ ÂøÚ°ß ÂøÚ£iø¯U PshÔ¯ HuõÁx 

J¸ •øÓø¯ GÊxP. 

  Write any one method to determine the order 
of a reaction. 

13. (A) uõ[PÀ Pøμ\¼ß pHI GÆÁõÖ PnUQkÁõ´? 

  How will calculate pH of a buffer solution? 
Or 

 (B) SÔ¨¦ ÁøμP : Aª» – Põμ® uμ®£õºzuÀ. 

  Write a note on : acid-base titration. 
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14. (A) \ÀL£›ß {ø»ø© Áøμ£hzøu Áøμ¢x 

ÂÍUSP. 

  Draw and explain the phase diagram of 
sulphur. 

Or 

 (B) {ø»ø© ÂvUPõÚ \©ß£õmøh Á¸Â. 

  Derive the equation of phase rule. 

15. (A) L¦À»ŸßPÒ GßÓõÀ GßÚ? Auß £s¦PøÍz 

u¸P. 

  What are fullerenes? Give their properties. 
Or 

 (B) |õ÷Úõz xPÒPÎß ªß £s¦PøÍ GÊxP. 

  Write the  electrical property of 
nanoparticles. 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (A) (i) £μì£μ Â»UPÀ Âvø¯z u¸P. 

   (ii)  NMR {Ó©õø»°ß öPõÒøPø¯ ÂÍUSP.    

  (i) State mutual exclusion principle. (4) 

   (ii)  Discuss the theory of NMR spectra. (4) 

Or 
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 (B) Áøμ¯Ö : 

   (i) ‰»UTÖ Ea\® 
   (ii) Ai¨£øh Ea\® 
  (iii) I÷\õ÷hõ¨ Ea\®   
  (iv) ]ØÖÖv¯õÚ Ea\®.  
  Define : 
   (i) Molecular peak   (2) 
   (ii) Base peak    (2) 
  (iii) Isotopic peak    (2) 
   (iv) Metastable peak.   (2) 

17. (A) §ä¯ ÂøÚ£i ÂøÚ GßÓõÀ GßÚ? Auß 

£s¦PøÍz u¸P. §ä¯ ÂøÚ£i ÂøÚUS J¸ 

Euõμn® u¸P. 

  What is zero-order reaction? Give it’s 
characteristics. Give an example for zero 
order reaction. 

Or 

 (B) ÷©õuÀ öPõÒøP°ß £i ÂøÚ°ß 

÷ÁPzøu²® A¢uU öPõÒøP°ß 

GÀø»PøÍ²® ÂÍUSP. 

  Explain collision theory of reaction rates and 
it’s limitations. 

18. (A) uõ[PÀ Pøμ\À GßÓõÀ GßÚ? Auß 

ÁøP¨£kzuø» GkzxUPõmkhß ÂÍUSP. 

  What is buffer solution? Explain its 
classification with example. 

Or 
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 (B) £À÷ÁÖ E¨¦UPÎß  {μõØ£Szuø» ÂÁ›. 

  Describe the hydrolysis of different salts. 

19. (A) Mg-Zn Aø©¨¤ß {ø»ø© Áøμ£hzøu 

ÂÍUSP. 

  Explain the phase diagram of Mg-Zn system. 

Or 

 (B) £[Rmk Âvø¯z GÊxP. Auß 

£¯ß£õkPøÍz u¸P. 

  State distribution law? Give it’s applications. 

20. (A) |õ÷Úõz xPÒPÒ GßÓõÀ GßÚ? Auß Põ¢u 

£s¦PøÍz u¸P. HuõÁx Cμsk £¯ßPøÍ 

GÊxP. 

  What are Nano particles? Give its magnetic 
properties. Write any two uses. 

Or 

 (B) ¤ßÁ¸ÁÚÁØøÓ ÂÍUSP. 

   (i) Põº£ß |õ÷Úõ¡À CøÇ 

   (ii) |õ÷Úõ P»øÁPÒ.   

  Explain the following : 

   (i) Carbon nanofibre.   (4) 

   (ii) Nanocomposites.   (4) 

————————— 



 

  

   Reg. No. : .........................................  

Code No. : 30287 E  Sub. Code : JMCH 63/ 
     SMCH 63 

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020. 

Sixth Semester 

Chemistry — Core 

PHYSICAL CHEMISTRY – IV 

(For those who joined in July 2016 onwards) 
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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. Which of the following molecule will given Raman 
spectra 

 (a) 2N    (b) 2O  

 (c) 2Cl   (d) All the above  

2. How many different types of protons are present 
in 33 CHOCH  ? 

 (a) 1   (b) 2 

 (c) 3   (d) 4 

(6 pages) 
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3. The specific rate constant of a first order reaction 
depends on the 

 (a) concentration of the reactant    

 (b) time 

 (c) temperature   

 (d) concentration of the product 

4. Unit of first order rate constant is ——————. 

 (a) mole lit–1 s–1 (b) s–1 

 (c) lit sec–1  (d) lit mole–1 

5. Which of the following is a salt of strong acid 
strong base? 

 (a) KCN  (b) 3NaNO  

 (c) ClNH4   (d) NaCl 

6. —————— is a Lewis base. 

 (a) 3AlCl   (b) 3BF  

 (c) 3BH   (d) 3NH  

7. Sulphur system has —————— phases. 

 (a) one   (b) two 

 (c) three  (d) four 
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8. The number of phases in a mixture of 2N , 2O  and 

2H  will be 

 (a) 0   (b) 1 

 (c) 2   (d) 3 

9. 1 nm = ——————. 

 (a) 910 m  (b) 1010  m 

 (c) 1010 cm  (d) 1110  m 

10. Which of the following is a 1D nano structure? 

 (a) quantum well (b) quantum wire 

 (c) quantum dot (d) all the above  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Write the differences between IR and Raman 
Spectroscopy. 

Or 

 (b) What are the factors affecting chemical shift? 
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12. (a) Discuss the Lindemann theory of 

unimolecular reaction. 

Or 

 (b) Write any one method to determine the order 

of a reaction. 

13. (a) How will calculate pH of a buffer solution? 

Or 

 (b) Write a note on : acid-base titration. 

14. (a) Draw and explain the phase diagram of 

sulphur. 

Or 

 (b) Derive the equation of phase rule. 

15. (a) What are fullerenes? Give their properties. 

Or 

 (b) Write the  electrical property of 

nanoparticles.  

[P.T.O.] 
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PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) (i) State mutual exclusion principle. (4) 

   (ii)  Discuss the theory of NMR spectra. (4) 

Or 
 (b) Define : 
   (i) Molecular peak   (2) 

   (ii) Base peak    (2) 

  (iii) Isotopic peak    (2) 

   (iv) Metastable peak.   (2) 

17. (a) What is zero-order reaction? Give it’s 
characteristics. Give an example for zero 
order reaction. 

Or 
 (b) Explain collision theory of reaction rates and 

it’s limitations. 

18. (a) What is buffer solution? Explain its 
classification with example. 

Or 

 (b) Describe the hydrolysis of different salts. 
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19. (a) Explain the phase diagram of Mg-Zn system. 

Or 

 (b) State distribution law? Give it’s applications. 

20. (a) What are Nano particles? Give its magnetic 
properties. Write any two uses. 

Or 

 (b) Explain the following : 

   (i) Carbon nanofibre.   (4) 

   (ii) Nanocomposites.   (4) 

————————— 
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PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

 Choose the correct answer : 

1. Mass productivity = 

(a) 
processinmassTotal

productofMass
 

(b) 
reactantofMass

productofMass
 

 (c) 
productofMass

reactantofMass
 

 (d) 
processinmassTotal

reactantofMass
 

(6 pages) 
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2. In addition reaction the atom economy is 

 (a) 100%  (b) 50% 

 (c) 36.4%  (d) 0% 

3. ————— is used for the removal of caffeine. 

 (a) CO2   (b) Water 

 (c) CH2Cl2  (d) DMSO 

4. ————— property of ionic liquid make them safe 
to use in lab and industry. 

 (a) high vapour pressure 

 (b) no vapour pressure 

 (c) low vapour pressure 

 (d) high melting point 

5. Which acid catalyst is used in Petrochemical 
Industry? 

 (a) Zeolite  (b) HPA 

 (c) Pt   (d) Ni 

6. ‘‘Quick - Vinegar Process’’ is 

 (a) C2H5OH to CH3CHO 

 (b) C2H5OH to CH3COOH 

 (c) CH3OH to CH3COOH 

 (d) CH3OH to CH3CHO 
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7. Adipic Acid is manufactured from 

 (a) CH4   (b) C6H12 

 (c)   (d) C2H6 

8. Benzyl bromide is prepared through —————           
mechanism.   

 (a) radical  (b) cationic 

 (c) anionic    (d) carbene 

9. Wood contains about ————— polysaccharides             
and —————  liqunine 

 (a) 70% , 30% (b) 50% , 50% 

 (c) 20% , 10% (d) 98% ,  2% 

10. Best dry cleaning agent is  

 (a) liq. CO2  (b) liq. N2 

 (c) Benzene  (d) ether 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) What is yield? Explain with an example. 

Or 

 (b) Write note on diasteroelectivity. 
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12. (a) Write note on ‘‘CO2 as supercritical fluid’’. 

Or 

 (b) How to prepare imidazolium based               

ionic liquids? 

13. (a) Write note on green oxidation catalyst. 

Or 

 (b) What are the advantage of biocatalytic 

reaction? 

14. (a) Write note on microwave assisted 

Esterification and Claizen rearrangement. 

Or 

 (b) Write note on ultrasound assisted 

Esterification and Saponification reaction. 

15. (a) Write note on Versatile bleaching agents.  

Or 

 (b) Write note on combinatorial green chemistry. 

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Explain the substitution and rearrangement 
reaction. 

Or 

 (b) Explain the chemoselectivity and 
regioselectivity with an example. 

17. (a) Explain the applications of supercritical fluid 
extraction. 

Or 

 (b) Explain the ionic liquid in organic synthesis. 

18. (a) Explain the green polymer supported 
catalysts. 

Or 

 (b) Explain the enzymes catalysed hydrolytic 
process. 

19. (a) Explain the microwave assisted Diels–Alder 
reaction and de-carboxylation reaction. 

Or 

 (b) Explain the ultrasound assisted oxidation 
and reduction process with example. 
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20. (a) Explain the twelve principles of green 
chemistry. 

Or 

 (b) Explain the Biomimetic multifunctional 
reagents. 

 

—————– 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. 1 |õ÷Úõ«mhº = —————.  

 (A) m101 9   (B) m101 10  

 (C) cm101 9  (D) cm101 10  
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 1 nanometre = —————. 

 (a) m101 9   (b) m101 10  

 (c) cm101 9  (d) cm101 10  

2. SÁõsh® ¦ÒÎ°ß AÍÄ —————. 

 (A) 2 – 10 cm  (B) 2 – 10 mm 

 (C) 2 – 10 m  (D) 2 – 10 nm 

 The size of quantum dot is —————. 

 (a) 2 – 10 cm  (b) 2 – 10 mm 

 (c) 2 – 10 m  (d) 2 – 10 nm 

3. ¤ßÁ¸ÁÚÁØÖÒ Gx |õ÷Úõz xPÒPÒ 

u¯õ›zu¾UPõÚ C¯Ø¤¯À •øÓ 

 (A) ÷»\º A›©õÚz ÷u´Ä 

 (B) öÁ¨£ Eøh¨¦ 

 (C) ÷\õ÷Úõ ÷Áv°¯À •øÓ 

 (D) JkUP •øÓPÒ 

 Which of the following is a physical method for the 
synthesis of nanoparticles? 

 (a) laser ablation 

 (b) thermolysis 

 (c) sonochemical methods 

 (d) reduction methods 
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4. \õÀ&öáÀ •øÓ Gß£x ————— AqS•øÓ. 

 (A) RÈ¸¢x&÷©À (B) ÷©¼¸¢x&RÌ 

 (C) BUêá÷ÚØÓ® (D) JkUP 

 Sol-gel method is ————— approaches. 

 (a) bottom-up (b) top-down 

 (c) oxidation  (d) reduction 

5. ¦À»Ÿß ————— Põº£ß AqUPÍõÀ BÚx. 

 (A) 2   (B) 6 

 (C) 16   (D) 60 

 Fullerene is made up of ————— carbon atom. 

 (a) 2   (b) 6 

 (c) 16   (d) 60 

6. ————— J¸ |À» ªß Phzv AÀ», 

 (A) QμõLø£m 

 (B) øh¯©ßm 

 (C) \õuõμn E¨¦ 

 (D) ö£õmhõ]¯® S÷Íõøμk 
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 ————— is a not a good conductor of electricity. 

 (a) graphite  (b) diamond 

 (c) NaCl   (d) KCl 

7. ¤ßÁ¸ÁÚÁØÖÒ Gx ¡¼ø»PÐhß Cøn¢x 

|õ÷Úõ P»øÁ°øÚz uμõx? 

 (A) E÷»õP®  (B) ö\μõªUì 

 (C) A÷»õP®  (D) £»£iPÒ 

 Which of the following does not combine with fibre 
to give nano composites? 

 (a) metals  (b) ceramics 

 (c) non-metals (d) polymers 

8. Põº£ß |õ÷ÚõSÇõ´PÒ ————— ui©ÚõÀ BÚ 

QμõLø£m uõÎÚõÀ BÚøÁ. 

 (A) 0.4 cm  (B) 0.4 mm 

 (C) 0.4 nm  (D) 40 nm 

 Carbon nanotubes are the sheets of graphite about 
————— in thickness. 

 (a) 0.4 cm  (b) 0.4 mm 

 (c) 0.4 nm  (d) 40 nm 
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9. C¸®¦ ©ØÖ® ö£À»i¯zvÀ C¸¢x ö£Ó¨£k® 

|õ÷Úõ xPÒPÒ ————— E¸ÁõUP¨ 

£¯ß£kQÓx. 

 (A) Põ¢u® 

 (B) Põ¢u ö»ßì 

 (C) Põ¢u «mhºPÒ 

 (D) Põ¢u ÷\ª¨¦U P¸ÂPÒ 

 The nano particles from iron and pallodium are 
used to produce 

 (a) Magnets 

 (b) Magnetic lens 

 (c) Magneto meters 

 (d) Magnetic storage devices 

10. |õ÷Úõz xPÒPÒ CμzuzvÀ EÒÍ ————— 

E¸ÁõUS® ö\ÀPøÍ AÈUQßÓÚ.  

 (A) PmiPÒ  (B) Põ´a\À 

 (C) öuõØÖ  (D) \Î 

 Nano particles target the ————— causing cells 
and remove them from blood. 

 (a) tumour  (b) fever 

 (c) infection  (d) blood 
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PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) |õ÷Úõ öuõÈÀ ~m£® GßÓõÀ GßÚ? |õ÷Úõ 

AÍÄPÎß •UQ¯zxÁzøu u¸P. 

  What is nanotechnology? Give the 
significance of nanoscale. 

Or 

 (B) Áøμ¯Ö : SÁõsh® P®¤PÒ ©ØÖ® SÁõsh® 

¦ÒÎPÒ 

  Define : Quantum wires and quantum dots. 

12. (A) |õ÷Úõz xPÒPÒ u¯õ›zu¼À \õÀ&öáÀ 

•øÓø¯ ÂÍUSP. 

  Explain Sol-gel method for the synthesis of 
nano particles. 

Or 

 (B) |õ÷Úõ AÍÄÒÍ SøÓU Phzvø¯ GÆÁõÖ 

u¯õ›¨£õ´? 

  How will you synthesis nanosized 
semiconductor? 
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13. (A) £μ¨¦U PÁºa] öPõÒøPø¯ ÂÍUSP. 

  Explain the theory of adorption. 

Or 

 (B) |õ÷Úõ ÂøÚ³UQPÒ u¯õ›US® HuõÁx J¸ 

•øÓø¯ ÂÍUSP. 

  Discuss any one method for the preparation 
of nano catalyst. 

14. (A) |õ÷Úõ P»øÁ°ß £À÷ÁÖ ÁøPPøÍ 

GkzxUPõmkPÐhß GÊxP. 

  Write different types of nanocomposite 
materials with example. 

Or 

 (B) |õ÷Úõ SÇõ´PÎß £¯ß£õkPøÍz u¸P. 

  Give the applications of nanotubes. 

15. (A) |õ÷Úõ xPÒPÎß £i¨¤øÚ°À IR 

{Ó©õø»°ß £¯ß£õkPøÍ GÊxP. 

  Write the application of IR spectra in the 
study of nanoparticles. 

Or 
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 (B) ]Ö SÔ¨¦ ÁøμP : G›ö£õ¸Ò P»ßPÒ ©ØÖ® 

|õ÷Úõ ÷£mh›PÒ. 

  Write note on : Fuel cells and nano batteries. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (A) £À÷ÁÖ ÁøP¯õÚ |õ÷Úõ ö£õ¸mPÎß 

ÁiÁø©¨ø£z u¸P. 

  Give the structure of different types of 
nanomaterials. 

Or 

 (B) |õ÷Úõz xPÒPÒ u¯õ›¨¤À RÈ¼¸¢x 

÷©»õPa ö\À¾® •øÓ £ØÔ ÂÁ›. 

  Describe bottom-up approach for the 
synthesis of nano particles. 

17. (A) |õ÷Úõz xPÒPÒ u¯õ›zu¼À H÷uÝ® Cμsk 

÷Áv°¯À •øÓPøÍ ÂÍUSP. 

  Explain any two chemical methods for the 
synthesis of nano particles. 

Or 
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 (B) ]Ö SÔ¨¦ ÁøμP : 

  (i) Áõ² _¸US •øÓ 

  (ii) PVD •øÓ 

  Write note on : 

  (i) Gas condensation method 

  (ii) PVD method 

18. (A) L¦À»ŸßPÒ GßÓõÀ GßÚ? AøÁPÎß 

ÁiÁø©¨¦ ©ØÖ® £s¦PøÍz u¸P. 

  What are Fulleres? Give their strucutre and 
properties. 

Or 

 (B) QμõLø£m ©ØÖ® øh¯©ßiß ÁiÁø©¨ø£ 

ÂÍUSP. 

  Explain the structure of graphite and 
diamond. 

19. (A) |õ÷Úõ P»øÁPÎß ÷Áv°¯À ©ØÖ® ªßÚõØ 

£s¦PøÍ GÊxP. 

  Write the chemical and electrical properties 
of nanocomposites. 

Or 



 

 Code No. : 30303 B Page 10 

 (B) ]Ö SÔ¨¦ ÁøμP : 

  (i) C¯ØøP¯õÚ |õ÷Úõ P»øÁPÒ 

  (ii) Põº£ß ¡¼ø»PÒ 

  Write note on : 

  (i) Natural nano composites 

  (ii) Carbon fibres 

20. (A) |õ÷Úõz xPÒPÎß £s¦PøÍ PshÔÁvÀ 

TEM&ß £¯ß£õkPøÍ ÂÁ›. 

  Describe the application of TEM in 
characterisation of nanoparticles. 

Or 

 (B) |õ÷Úõz xPÒPÎß uØ÷£õøu¯ 

£¯ß£õkPøÍz u¸P. 

  Give the current applications of 
nanoparticles. 

 

—————— 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. 1 nanometre = —————. 

 (a) m101 9   (b) m101 10  

 (c) cm101 9  (d) cm101 10  

(6 pages) 
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2. The size of quantum dot is —————. 

 (a) 2 – 10 cm  (b) 2 – 10 mm 

 (c) 2 – 10 m  (d) 2 – 10 nm 

3. Which of the following is a physical method for the 

synthesis of nanoparticles? 

 (a) laser ablation 

 (b) thermolysis 

 (c) sonochemical methods 

 (d) reduction methods 

4. Sol-gel method is ————— approaches. 

 (a) bottom-up (b) top-down 

 (c) oxidation  (d) reduction 

5. Fullerene is made up of ————— carbon atom. 

 (a) 2   (b) 6 

 (c) 16   (d) 60 

6. ————— is a not a good conductor of electricity. 

 (a) graphite  (b) diamond 

 (c) NaCl   (d) KCl 
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7. Which of the following does not combine with fibre 

to give nano composites? 

 (a) metals  (b) ceramics 

 (c) non-metals (d) polymers 

8. Carbon nanotubes are the sheets of graphite about 

————— in thickness. 

  

 (a) 0.4 cm  (b) 0.4 mm 

 (c) 0.4 nm  (d) 40 nm 

9. The nano particles from iron and pallodium are 

used to produce 

 (a) Magnets 

 (b) Magnetic lens 

 (c) Magneto meters 

 (d) Magnetic storage devices 

10. Nano particles target the ————— causing cells 

and remove them from blood. 

 (a) tumour  (b) fever 

 (c) infection  (d) blood 
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PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) What is nanotechnology? Give the 
significance of nanoscale. 

Or 

 (b) Define : Quantum wires and quantum dots. 

12. (a) Explain Sol-gel method for the synthesis of 
nano particles. 

Or 

 (b) How will you synthesis nanosized 
semiconductor? 

13. (a) Explain the theory of adorption. 

Or 

 (b) Discuss any one method for the preparation 
of nano catalyst. 

14. (a) Write different types of nanocomposite 
materials with example. 

Or 

 (b) Give the applications of nanotubes.  

[P.T.O.] 
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15. (a) Write the application of IR spectra in the 
study of nanoparticles. 

Or 

 (b) Write note on : Fuel cells and nano batteries. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Give the structure of different types of 
nanomaterials. 

Or 

 (b) Describe bottom-up approach for the 
synthesis of nano particles. 

17. (a) Explain any two chemical methods for the 
synthesis of nano particles. 

Or 

 (b) Write note on : 

  (i) Gas condensation method 

  (ii) PVD method 
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18. (a) What are Fulleres? Give their structure and 
properties. 

Or 

 (b) Explain the structure of graphite and 
diamond. 

19. (a) Write the chemical and electrical properties 
of nanocomposites. 

Or 

 (b) Write note on : 

  (i) Natural nano composites 

  (ii) Carbon fibres 

20. (a) Describe the application of TEM in 
characterisation of nanoparticles. 

Or 

 (b) Give the current applications of 
nanoparticles. 

 

—————— 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. The number of micro states possible for Cr(III) is 

 (a) 45   (b) 90 

 (c) 120   (d) 15 

 

(8 pages) 
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2. The PES of N2 was studied with the He resonance 
line at 58.4 nm. The ejected photoelectron energy 
was 5.63 eV. What is the energy of the orbital 
from which this electron is ejected? 

 (a) 35.12 eV  (b) 9.35 eV 

 (c) 15.59 eV  (d) 11.86 eV 

3. A substance when dissolved in water at 10–4 M 
concentration absorbs 10% of an incident radiation 
in a path of 1 cm length. What is the molar 
extinction coefficient? 

 (a) 1000   (b) 10000 

 (c) 437   (d) 100000 

4. Which of the following structural features in a 
molecule may make it fluorescent? 

 (a) The presence of benzene ring 

 (b) Fused ring system 

 (c) Rigidity in the molecule 

 (d) All of the above 

5. The structure of fulleride, K6C60 is 

 (a) Body-centred cubic  

 (b) Face centered cubic 

 (c) Hexagonal 

 (d) None of these 
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6. In the preparation of TaS2 by Chemical Vapour 
Transport method (CVT), the CVT agent used is 

 (a) S2–   (b) I2 

 (c) 
3NO    (d) Cl2 

7. Excitation into the charge transfer bands often 
leads to ––––––––––– reactions. 

 (a) photoracemisation  

 (b) photosubstitution 

 (c) photodissociation 

 (d) photoredox 

8. The reaction,   32
3 Eu][Ru((bpy)*  

  23
3 Eu][Ru((bpy)  is 

 (a) oxidative quenching 

 (b) reductive quenching 

 (c) energy transfer 

 (d) self-exchange reaction 

9. Which of the following complexes are used in 
cancer treatment? 

 (a) Carboplatin 

 (b) Oxaliplatin 

 (c) Satraplatin 

 (d) All of these 
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10. The expected exponent for the O2 in the 
oxygenation (equilibrium) constant equation for 
haemoglobin 

 (a) 4   (b) 2 

 (c) 2.8   (d) 4.8 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) (i) What are charge transfer transitions? 
With suitable examples explain 
different types of charge transfer 
spectra. 

  (ii) How do they differ from d-d 
transitions? 

Or 

 (b) Discuss the photoelectron spectra of the 
following molecules: 

  (i) C(1s) XPS of CCl3CH3 and  

  (ii) N(1s)XPS of NaN3.  

[P.T.O.]
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12. (a) Compare turbidimetry with nephelometry. 
Outline the use of these techniques with an 
example for each. 

Or 

 (b) Discuss the principles and applications of 
atomic absorbance spectroscopy. 

13. (a) Write a note on insertion compounds of 
metal oxides. 

Or 

 (b) Describe fullerenes and fullerides. 

14. (a) What are the different types of excited 
states? Mention types of reactions taking 
place from them. 

Or 

 (b) Discuss the two principal mechanisms of 
energy transfer in excited states. 

15. (a) With suitable examples explain how metal 
complexes act as probes of nucleic acid. 

Or 

 (b) How are the following chelating agents can 
be used therapeutically? 

  (i) D-penicillamine and 

  (ii) cis- diamminedichloroplatinum(II) 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) With a help of Orgel diagram discuss the 
electronic spectrum of octahedral V(III) 
complexes. The electronic spectrum of an 
octahedral V(III) complex has the following 
spectral bands: 17200 cm-1, 25700 cm-1 and 
36000 cm-1. Assign these transitions. 
Evaluate 10Dq, B’ and nephelauxetic ratio. 
(For free metal ion B = 861 cm-1). 

Or 

 (b) State Koopman’s theorem and explain its 
significance in PES using N2 as an example. 
What are the drawbacks of the theorem? 

17. (a) (i) Explain direct and indirect methods of 
analysis in fluorometry. How is F  
ions estimated fluorometrically? 

  (ii) Sketch and explain the TGA curve of 
calcium oxalate monohydrate. 100 mg 
of calcium oxalate monohydrate was 
subjected to TGA. Calculate the weight 
loss in various temperature region                
100 °C – 950 °C. 

Or 
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 (b) (i) Discuss inductively coupled Argon 
plasma source used in atomic emission 
spectroscopy. 

  (ii) Describe spectral and chemical 
interferences in atomic absorption 
spectroscopic analysis. 

18. (a) Discuss the intercalation compounds of 
graphite and transition metal disulphides. 

Or 

 (b) Explain the chemical precipitation, solution, 
sol-gel and hydrothermal methods for the 
synthesis of inorganic materials with 
suitable examples. 

19. (a) Mention the essential conditions for a 
photochemical reaction to be used in the 
storage of solar energy. Discuss the 
applications of different types of reaction in 
it. 

Or 

 (b) Write in detail about the photophysical and 
photochemical properties of [Ru(bpy)3]2+. 
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20. (a) Explain the structure and role of carbonic 
anhydrase. 

Or 

 (b) (i) Discuss the structure and role of 
superoxide dismutase. 

  (ii) Discuss the mechanism of action of 
carboxypeptidase A. 

 

——————— 
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Answer ALL questions. 

 Choose the correct answer : 

1. Among the following the unstable carbonyl species 

is  

 (a) Mn(CO)5Cl  (b) [Mn(CO)15]–  

 (c) Mn2(CO)10 (d) Mn(CO)5  
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2. CO bond order is lowest in  

 (a) uncoordinated CO  

 (b) cobonded to one metal  

 (c) CO bridiging two metals  

 (d) vCO bridiging three metals 

3. Which of the following obey 18 electron rule? 

 (a) Mn(CO)3  (b) Fe(CO)5 

 (c) V(CO)6  (d) Fe(CO)4 

4. Vaska’s complex is 

 (a) IrCl(CO)(PPh3)2  (b) (Ph3P)2Rh(CO)Cl 

 (c) IrCl(CO)2(PPh3)2 (d) (Ph3P)3RhCl 

5. Among the following diatomic molecules the one 
that shows EPR signal is 

 (a) Li2   (b) B2 

 (c) C2   (d) O2 

6. The 1H NMR spectrum of ( 5 C5H5)2Fe recorded 

at room temperature has 

 (a) One singlet  (b) One multiplet  

 (c) Two singlets  (d) Two multiplets  
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7. In the application of DTA and DSC which of the 
following parameters is measured for the glasses? 

 (a)  Concentration of the glass 

 (b) Solubility of the glass 

 (c) Cooling temperature  

 (d) Transition temperature  

8. Absorbed wavelengths in atomic absorption 
spectrum appear as  

 (a) dark background (b) dark lines  

 (c) light background  (d) light lines  

9. Give the example for Molecular photosensitizers  

 (a) Mercury   (b) Cadmium  

 (c) Zinc   (d) Sulphur dioxide  

10. When a substance absorbs radiation of higher 
frequency the emission of radiation is continuous 
for some time even after the incident light is cut 
off 

 (a) Phosphorescence  

 (b)  Sensitized fluorescence 

 (c) Resonance fluorescence  

 (d) None of these above  
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) State 18 e-rule with example.  

Or 

 (b) Write a short note on properties of ferrocene. 

12. (a) Give a brief note on synthetic gasoline. 

Or 

 (b) Write a note on Monsanto processes.  

13. (a)  Explain how NMR technique used in the 

study of fluxionality of inorganic compounds. 

Or 

 (b)  State the factors affecting the magnitude of  

g-values. 

14. (a) Write a note on thermometric titration. 

Or   

 (b) State the factors affecting the TGA curves. 

[P.T.O.]
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15. (a) Write a note on photochemical properties of 
[Ru(bpy)3]2+ complex. 

Or 
 (b) State and explain Frank Condon principle. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Account on the substitution reactions of 
metal carbonyls. 

Or 
 (b) Write an essay on structural features and 

bonding of dinitrogen complexes. 

17. (a) Write an essay on cyclometallation reactions. 
Or 

 (b) Write a note on heterogeneous catalysis with 
an example. 

18. (a) Sketch and explain the NMR of SF4, P4S3, 
HPF2, [HNi(PPh3)4]+. 

Or 
 (b) Sketch and explain EPR of 

  (i) [CoF6]4– 

  (ii) [CrF6]3– and 

  (iii) [VO(H2O)6]2+  
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19. (a) Discuss the applications of DTA. 

Or 

 (b) Account on AAS. 

20. (a) Write an essay on electron transfer reactions. 

Or 

 (b) Account on application of inorganic 
photochemistry in solar energy. 

 ———————  
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PART A — (10 × 1 = 10 marks)  
Answer ALL questions. 

 Choose the correct answer 
1. The moment inertia (I) of a molecule is defined as 

 (a) 22
irmI i   (b) 22

irmI i  

 (c) 22
irmI i   (d) None of these 

2. The best example for microwave inactive molecule 
is 

 (a) CO                (b) HCl                      

 (c) N2               (d) H2O 
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3. Carbon dioxide molecule and acetylene molecule 
have fundamental vibrational frequency of  
———————— 

 (a) 3,7   (b) 4,6 

 (c) 4,4   (d) 4,7 

4. Parallel band of symmetric top molecules has 
 ———————— 

 (a) 0&1,0  KJ  

 (b) 0&1  KJ  

 (c) 1&1,0  KJ   

 (d) 0&1,0  KJ  

5. Franck-Condon Principle is related to 

 (a) Electronic spectroscopy  

 (b) IR spectroscopy 

 (c) UV spectroscopy    

 (d) Raman spectroscopy 

6. Electron binding energy of each emitted electron 
can be determined by 

 (a) Photoelectron spectroscopy  

 (b) Auger electron spectroscopy 

 (c) ESCA    

 (d) X-ray analyzer 
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7. Naphthalene has ESR spectrum of ———————
lines 

 (a) 25    (b) 75 

 (c) 15   (d) 85 

8. Mc Connel equation is used to calculate 

 (a) Electron density (b) Proton density 

 (c) Degenerate density (d) All of above 

9. Zeeman splitting in Mössbauer spectroscopy of 
57Fe gives ———————— lines. 

 (a) 1   (b) 6 

 (c) 7   (d) 9 

10. Doppler shift is related to 

 (a) NQR spectra (b) Mass spectra 

 (c) Mössbauer spectra (d) ESR spectra 

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Explain various regions of spectrum.  

Or 

 (b) How will you classify the molecules based on 
their moment of inertia.  
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12. (a) Explain about simple harmonic oscillator by 
handling HCl molecule. 

Or 

 (b) What are the advantageous of Raman 
spectroscopy over IR spectroscopy? 

13. (a) Write notes on vibrational coarse structure.      

Or 

 (b) Explain predissociation. 

14. (a) Discuss the ESR spectrum of transition metal 
complexes. 

Or 

 (b) State the Principle and applications of  
FT-NMR.  

15. (a) The Mössbauer spectrum of 
 64 )(CNFeK consists of one line whereas that 

of  NOCNFeK 53 )( consists of two lines. 
Explain. 

Or 

 (b) NQR spectra is suitable for studying H-
bonding. Explain      

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b)  

Each answer should not exceed 600 words. 

16. (a) (i) Describe the non-rigid rotator model in 
rotational spectra. 

  (ii) State and explain stark effect. 
Or 

 (b) Describe the non-linear molecule of 
polyatomic molecules with suitable examples. 

17. (a) Explain in detail about the anharmonic 
oscillator model in vibrational spectroscopy. 

Or 

 (b) Write notes on 

  (i) Overtone and combination frequencies 

  (ii) Fermi resonance and Group Frequencies 

18. (a) Write the Principle, Instrumentation and 
application of UV-PES. 

Or 

 (b) Discuss the Principle, instrumentation and 
applications of X-ray analyzer. 
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19. (a) Write notes on 31P NMR spectroscopy. 

Or 

 (b) Explain the ‘g’-factor and hyperfine splitting 
in ESR spectroscopy. 

20. (a) Explain briefly about the Zeeman effect in 
NQR spectroscopy. 

Or 

 (b) Define with reference to Mössbauer 
spectroscopy 

  (i) Isomer shift 

  (ii) Nuclear Quadrupole splitting 

  (iii) Magnetic hyperfine interaction 

  (iv) Doppler shift 

——————— 
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PART A — (10  1 = 10 marks) 

Answer ALL the questions. 

 Choose the correct answer : 

1. Witting reaction is given by 

 (a) only 1-halide (b) only 2-halide 

 (c) only 3-halide (d) 1 and 2-halides 

2. In stobbe condensation diester is always  

 (a) 1, 4 - diester (b) 1, 5 - diester 

 (c) 1, 3 - diester (d) 1, 2 - diester 
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3. The trans -1, 2 - dimethylcyclohexane prefers to 
exist only in the —————— form 

 (a) Diaxial  (b) Diequatorial 

 (c) 1e, 2a,  (d) 1a, 2e 

4. Neomenthyl tosylate undergoes solvolysis  
—————— times faster than menthyltosylate 

 (a) 20   (b) 40 

 (c) 80   (d) 170 

5. Ketal is a common protecting group for ————— 
and —————— 

 (a) Alcohol, amine  

 (b) Ester, carboxylic acid 

 (c) Aldehyde, ketone 

 (d) Primary amine, secondary amine 

6. A combination of Mannich, Michael and the aldol 
reactions together known as —————— 
sequence 

 (a) Gomberg - pechmann 

 (b) Robinson annulation 

 (c) Umpolung  

 (d) Bamford-stevens 
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7. In the reaction sequence 

 ][256 xBrCOCHHC DMSO   

 ][x  will be 

 (a) COOHHC 56  (b) CHOHC 56  

 (c) COCHOHC 56  (d) COOHCOHC 56  

8. In the reaction sequence 

 

 ][A  will be 

 (a)   (b)  

 (c)   (d)  
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9. The positions of the hydroxyl groups in the bile 
acids have been determined by means of  
—————— 

 (a) Oxidative degradation 

 (b) Reductive degradation 

 (c) Addition reaction 

 (d) Heating process 

10. When equilenin is treated with sodium and 
ethanol —————— is produced 

 (a) Isoxazole (b) Oestrone 

 (c) Oestradiol (d) Testosterone 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Narrate the mechanism of Bamford-Stevens 
reaction. Give any one synthetic application. 

Or 

 (b) Discuss the mechanism of acyloin 
condensation.  

[P.T.O.]



 

 Code No. : 5578 Page 5 

12. (a) Cis-1,2-dimethylcyclohexane exists as a pair 
of non-resolvable conformational 
enantiomers, but the trans-isomer exists as a 
pair of configurational enantiomers capable of 
resolution. Justify. 

Or  

 (b) Describe the conformation of cyclohexanane. 

13. (a) Write an account of Robinson annulations 
reaction. 

Or 

 (b) Write a short account of functional group 
interconversions. 

14. (a) Explain the importance of RuO2 in organic 
reactions. 

Or 

 (b) Write brief notes on suzuki coupling. 

15. (a) Discuss the nature and position of side chain 
in cholesterol. 

Or 

 (b) (i) Give the partial synthesis of 
androsterone from cholesterol. 

  (ii) How is oestane converted to oestriol? 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Discuss the mechanism of the following 
reactions. 

  (i) Julia olefination 

  (ii) Mcmurray coupling. 

Or 

 (b) Write notes on: 

  (i) Shapiro reaction 

  (ii) Baeyer - villiger oxidation 

  (iii) Pschorr reaction. 

17. (a) Give an account of the correlation of the 
conformation of reactivity in acyclic and cyclic 
systems each with an example.  

Or 

 (b) Describe the impact of the conformations of 
cis and trans-decalins on their stability. 

18. (a) (i) Indicate the uses of activating and 
protecting groups in organic synthesis. 

  (ii) Define synthon and synthetic equivalent. 

Or 

 (b) Write the Retro-synthetic scheme for  
Cis-Jasmone. 
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19. (a) Discuss the use of the following reagents in 
organic synthesis. 

  (i) 9-BBN, (ii) Wilkinson's catalyst. 

Or 

 (b) Give an account of synthetic utility of  

  (i) DDQ (ii) SmI2.   (4+4) 

20. (a) (i) How is cholesterol converted to  
5  - cholanic acid? 

  (ii) Explain the conformational structure of 
cholestane. 

Or 

 (b) (i) Give a brief account on bile acids. 

  (ii) How will you convert cholesterol into 
testosterone? 

–––––––––––– 
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1. The correct order of the isomeric shift in 
Mossbauer spectra (57Fe source) of iron compounds 
is :  

 (a) Fe(II) > Fe(III) > Fe(IV)  

 (b) Fe(III) > Fe(II) > Fe(lV)  

 (c)  Fe(IV) > Fe(III) > Fe(II)  

 (d)  Fe(IV) > Fe(II) > Fe(III)  

(7 pages) 
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2. How many Mossbauer lines are obtained for 
FeC2O4.2H2O at 20K?  

 (a)  One   (b)  Two  

 (c)  Four   (d) Six 

3. The first band in PES spectrum of O2 shows 
vibrational progression with an interval of 0.22 
eV. If the vibrational frequency of O2 is 1568 cm-1, 
deduce the nature of molecular orbital.  
(1 eV= 8065.5 cm–1)  

 (a)  Bonding molecular orbital  

 (b)  Anti-bonding molecular orbital  

 (c)  Non-bonding molecular orbital  

 (d)  None of the above  

4. The PES of N2 was studied with the He resonance 
line at 58.4 nm. The ejected photoelectron energy 
was 5.63 eV. What is the energy of the orbital from 
which this electron is ejected?  

 (a)  35.12 eV  (b)  9.35 eV  

 (c)  15.59 eV  (d) 11.86 eV  

5. In biological systems, a reaction of type,  
R-H + O2 + 2H+ + 2e–   R-OH + H2O is catalyzed 
by an enzyme called —————  

 (a) Nitrogenase  (b) Reductase  

 (c)  Cytochrome P450  (d)  Transferase  



 Code No. : 5579 Page 3 

6. The mechanism by which the Fe-loaded 
transferring receptor complex entering the cell is 
—————   

 (a) exocytosis  (b)  endocytosis  

 (c)  lock and key  (d)  none of these  

7. Which of the following is used in reversible 
binding of dioxygen?  

 (a)  Hemocyanin  (b)  Hemerythrin  

 (c)  Hemoglobin  (d)  All of these  

8. Which of the following is not an anti-arthritis 
drug?  

 (a) Myochrisin  (b)  Solganol  

 (c)  Satraplatin  (d)  Auranofin  

9. The structure of fulleride, K6C60 is  

 (a) Body-centred cubic  

 (b)  Face centered cubic  

 (c) Hexagonal  

 (d) None of these  

10. In the preparation of TaS2 by chemical vapour 
transport method (CVT), the CVT agent used is 

 (a) S2–   (b)  I2  

 (c)  -
3NO    (d)  Cl2 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Mossbauer spectroscopy is a useful tool in the 
determination of spin state crossover. Prove 
the statement with suitable examples.  

Or  
 (b) Describe the application of Mossbauer 

spectroscopy in determination of oxidation 
states and  -bonding.  

12. (a) The He(I) resonance line UPES spectrum of 
NH3 molecule has two peaks, one at 11 eV 
with extensive vibrational structure and the 
other at 16 eV with less vibrational structure. 
Using MO diagram, explain these features. 

Or 
 (b) Describe the applications of NQR 

spectroscopy in determining the ionic 
character of a bond. 

13. (a)  What are siderophores? Discuss the 
structures any two siderophores.  

Or  
 (b) What is meant by iron-sulphur proteins? 

Discuss briefly on ferridoxins and 
rubredoxins.    

[P.T.O.]
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14. (a)  How is the copper proteins classified based on 
the active site and how do they differ from 
each other?  

Or  
 (b) Discuss briefly about the chemistry of 

anticancer platinum complexes in chelation 
therapy.  

15. (a)  Write a note on insertion compounds of metal 
oxides.  

Or  
 (b)  Describe fullerenes and fullerides. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Describe the application of Mossbauer 
spectroscopy in confirming the structures of 
Fe4(III)[Fe(II) (CN)6]3,  

  Ferridoxin (Fe4S4 (SCys)4) and Fe3(CO)12.   
Or 

 (b) Explain the following with reference to 
Mossbauer spectroscopy :  

  (i)  Isomer shift  

  (ii)  Quadrupole sptitting and  

  (iii) Magnetic splitting.  
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17. (a)  What is the origin of vibrational fine 
structures in PES? With examples illustrate 
its useful in identifying the nature of the 
molecular orbitals, predissociation and  
Jahn-Teller distortion.  

Or  

 (b) Explain the following :  

  (i) The UV photoelectron spectrum of CO, 
when 21 eV radiation is used, consists of 
a strong singlet at 15.5 eV, a structured 
band around 17 eV and a singlet at  
18.8 ev.  

  (ii) The XPS spectrum of ethyl 
trifluoroacetate (C2H5COOCF3) shows 
four peaks corresponding to carbon 1s 
electron.  

18. (a)  What are nitrogenases? Explain the 
structural features of the active sire in 
nitrogenase.  

Or 

 (b) Discuss the binding of O2 to hemoglobin and 
the structural changes accompanying the 
binding of oxygen.  
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19. (a)  Write a brief account of the following :  

  (i) Inhibition and poisoning of enzyme 
action  

  (ii) Blue copper proteins.  

Or  

 (b)  (i) Discuss the structure and role of 
superoxide dismutase.  

  (ii) Discuss the mechanism of action of 
carboxypeptidase A.  

20. (a) Discuss the intercalation compounds of 
graphite and transition metal disulphides.  

Or  

 (b)  Explain the chemical precipitation, solution, 
sol-gel and hydrothermal methods for the 
synthesis of inorganic materials with suitable 
examples. 

 ———————  
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Answer ALL questions. 

 Choose the correct answer : 

1. In any unimolecular reaction —————  
 (a) only one reacting species is involved in the 

rate determining step  
 (b) The order and the molecularity of slowest 

step are equal to one  
 (c)  The molecularity of the reaction is one and 

order is zero  
 (d)  Both (a) and (b)  
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2. During decomposition of an activated complex  

 (a)  Energy is always released and reactants may 

be formed  

 (b)  Energy is always absorbed and reactants may 

be formed  

 (c)  Energy does not change  

 (d)  Energy does not change and reactants may be 

formed  

3. In which of the following techniques, the sample 

material is exposed to a beam of highly accelerated 

electrons to study fast reactions occurring on a 

timescale faster than approximately one hundred 

microseconds?  

 (a) Pulse radiolysis  

 (b)  Flash photolysis  

 (c)  Temperature flow method  

 (d)  Pressure flow method  
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4. The relaxation time for the system A            B is 

 (a) 1/{k1 + k–1 (xe + ye)}   

 (b)  1/{1/2k1 + 2k–1 xe}   

 (c)  1/{k1 + k–1}   

 (d)  1/{4k1ae + k–1}  

5. In Lanmuir’s model of adsorption  

 (a) The adsorption at a single site on the surface 

may involve multiple molecules at the same 

time  

 (b)  The mass of gas striking a given area of 

surface is proportional to the pressure of the 

gas 

 (c)  The mass of gas striking a given area of 

surface is independent of the pressure of the 

gas  

 (d) The rate of dissociation of adsorbed molecules 

from the surface does not depend on the 

surface covered  

 k1 
 

 k–1 
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6. The Michaelis-Menton equation relates the rate of 

an enzyme-catalysed reaction to which of the 

following?  

 (a) Substrate concentration  

 (b)  Product concentration  

 (c)  Activation energy  

 (d) Inhibitor concentration  

7. In free radical polymerization, the extent of 

conversion increases with  

 (a) Increase in temperature  

 (b) Increase in polymerization time  

 (c)   Increase in monomer concentration  

 (d) All the above  

8. Light scattering and ultracentrifugation are used 

to determine  

 (a) Weight-average molecular weight  

 (b) Number-average molecular weight  

 (c)  Sedimentation-average molecular weight  

 (d) To get dynamic equilibrium dynamic   
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9. High quantum yields of photochemical reactions 
are due to  

 (a) Lowering of activation energy  

 (b) High frequency of collision  

 (c)  Accompanying side reaction  

 (d)  Formation of free radicals  

10. The radiationless processes to include is  

 (a) Vibrational relaxation  

 (b)  Absorption 

 (c)  Fluorescence  

 (d) Phosphorescence 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) (i) What is steady state approximation?  
  (ii) The mechanism of decomposition of 

gaseous N2O5 is  
    N2O5   NO2 + NO3 

    NO3 + NO2            NO + NO2 + O2  
    NO3 + NO   2NO2  

    Show that d[O2]/dt = k[N2O5] 

Or 

 (b) Outline the Hinshelwood treatment of 
unimolecular reaction.  
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12. (a) (i) Mention the factors determining reaction 
rates in solution. 

  (ii) Write notes on cage effect. 
Or 

 (b) Write a short account of relaxation methods 
for the study of fast reactions. 

13. (a)  Derive expressions for the fractions A  and 

B of a surface covered by adsorbed molecules 
A and B, assuming the molecules compete for 
the same site. 

Or 
 (b) Calculate the adsorption of a dye on activated 

carbon at 25°C, where k = 0.025, n = 0.5 and 
C = 0.04.  

14. (a) Calculate the number average and weight 
average molecular weight of a mixture of 
equal amounts of two polymers, one having  
M = 62 kg mol–1 and the other M = 78 kg  
mol–1. 

Or 
 (b) The ( /C)0 value for a sample of polystyrene 

in tolune was obtained from the osmotic 
pressure of a series of solution as  
1.77102 cm4g–1 at 25°C. The osmotic 
pressure is expressed in height of tolune 
solution in centimetres and concentration in g 
cm–3. Calculate the number average 
molecular weight of this sample of 
polystyrene. Densities of mercury and tolune 
are 13.6 g cm–3 and 0.861 g cm–3 respectively. 
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15. (a)  What are radiative and non-radiative 

processes? Explain the conditions under 

which such processes occur.  

Or 

 (b) What is Photosensitization? Explain how 
mercury acts as a Photosensitizer. 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) (i) Show that the theory of absolute reaction 
rate yields the simple collision theory 
expression when it is applied to the 
reaction between two rigid spherical 
molecules.  

  (ii) The rate constant of a reaction is  
6.0   10–3s–1 at 27°C. If the energy of 
activation for the reaction is 16.7 k cal 
mol–1, calculate the frequency factor of 
the reaction. 

Or 

 (b) Explain the salient features of RRK theory of 
unimolecular obtain an expression for k1.  
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17. (a) (i) Sketch the experimental set up for 

stopped flow method and explain the 

technique. 

   (ii) Write notes on Flash Photolysis. 

Or 

 (b) (i) Define volume of activation. How does it 

influence reaction rate?  

  (ii) What is acidity function? How is the rate 

of a reaction related to the acidity 

function?  

18. (a) (i) Express the qualitative relationship 

which takes into account the existence of 

multimolecular layers of adsorbed gas on 

an adsorbent. How is this relation used 

to determine the surface area of an 

adsorbent?  

  (ii) When the Langmuir adsorption isotherm 

is simplified to Freundlich adsorption 

isotherm?  

Or 
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 (b) (i) The slope and intercept of a B.E.T. Plot of 

adsorption of nitrogen on a solid (1 g) 

were found to be 0.22 and 0.03 

respectively numerically. Estimate the 

surface area of the solid. The area 

occupied by nitrogen molecule over the 

solid is 1.6   10–16 cm2.  

  (ii) What are Gibb’s adsorption isotherm’s 

applications? How it is tested?  

19. (a) (i)  Under which wn MM    

  (ii) Calculate wM for a system containing 

equal number of particles with molecular 

weights 10,000 to 20,000. 

Or 

 (b) At 25° C, the density of glucose is 1.55 g  

cm–3, Its diffusion coefficient is 6.8   10–6 

cm2s–1 and the coefficient of viscosity of water 

is 8.937   10–3 Poise. Assuming that the 

Glucose molecule is spherical, estimate its 

molar mass.  
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20. (a) (i) What is delayed Fluorescence? How will 

you differentiate it from prompt 

fluorescence?  

  (ii) Derive Stern-Volmer equation and 

discuss its applications. 

Or 

 (b) (i) Define G value.  

  (ii) What is dosimety? With a neat sketch 

explain the principle, function and 

application of a dosimeter. 

 ———————  
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. In Reimer-Tiemann reaction product formation 
takes place by which reaction/s : 

 (a) Ar SE  (b) SN reaction 
 (c) Elimination (d) All of these 

2. Wittig reaction is given by 
 (a) Only 1°-halide (b) Only 2°-halide 
 (c) Only 3°-halide (d) 1° and 2° halides  

(8 pages) 
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3. The more stable conformation of trans-1, 3-di-t-
butylcyclohexane is 

 
(a)

  
(b)

  

 
 (c)

  
(d) 

 

4. The number of butane gauche interaction  

Cis-decalin is 

 (a) 2   (b) 3 

 (c) 4   (d) 5 

5. The synthetic equivalent for R   is 

 (a) Rmg Br  (b)  

 
(c)  (d)

  

– 
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6. Which one of the following compounds act as 
blocking group for amines? 

 (a) Benzyloxy carbonyl chloride    

 (b) 9-Fluorenyl methyloxy carbonyl chloride  

 (c) Benzoyl chloride    

 (d) All of these 

7. In the reaction sequence   

 

 [X] will be 

 (a) CH2 – CH2 
  |          | 
  CHO    CHO   

 (b) CH2    –   CH2 
  |             | 
  CH2OH   CH2OH 

 (c) CH2    –   CH2 
  |             | 
  CH2OH   CHO    

 (d) HC      =       CH 
      /                  \ 
       H2COH              CHO 
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8. In the reaction sequence 

 

 Product will be 

 (a)  

  (b)  

  (c)   

  (d)  

  

[P.T.O.] 
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9. The functional groups present in oestrone are 

        O 
        || 
 (a) –OH, – C –    
                   O 
                       || 
 (b) – COOH, – OH, – C – 
 (c) – CH3, – OH    
          O 
         || 
 (d) – OH, – C –, – CHO 

10. In the given reaction 

 Ergosterol U.V. Irradiation 

 
 [X] will be  
 (a) 7-Dehydrocholesterol 
 (b) Ergocalciferol 
 (c) Vitamin D5    
 (d) Vitamin D3 

PART B — (5 × 5 = 25 marks) 
Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Discuss the mechanism of 
  (i) Julia olefination 
  (ii) Mc Murry coupling 

Or 

 (b) Illustrate Bamford-Stevens reaction with 
suitable examples. 

[X] 
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12. (a) (i) State Curtin-Hammett principle. Give its 
limitations. 

  (ii) What is conformational free energy of 
difference? 

Or 

 (b) Discuss the stability of Cis and Trans 
decalins. 

13. (a) Discuss the role of activating groups in 
organic synthesis. 

Or 

 (b) Give an account of functional group 
interconversion. 

14. (a) Reaction with OsO4 is the best method for 
Cis-perhydroxylation of alkenes. Explain with 
mechanism. 

Or 

 (b) Narrate the mechanism of Suzuki coupling. 

15. (a) Give an account on prostoglandins. 

Or 

 (b) Bring out the relationship between oestrone, 
oestradiol and oestriol and also state how 
they are interconvertible. 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Write short notes on :  

  (i) Acyloin condensation 

  (ii) Baeyer-Villiger oxidation 

  (iii) Pschorr reaction 

Or 

 (b) Describe the reaction mechanism for 
halolactorisaton and Gomberg-Bechmann 
reactions. 

17. (a) Explain how conformational features affect 
the reactivity of cyclohexyl systems in the 
following reactions : 

  (i) Oxidation of alcohols 

  (ii) Elimination of reactions 

Or 

 (b) (i) Give the preferred conformation of  
trans-syn-trans, cis-anti-cis and  
trans-anti-trans perhydrophenanthrenes. 

  (ii) Trans 4-t-butylcyclohexane carboxylic 
esters hydrolyse faster than the 
corresponding cis-esters. Explain. 
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18. (a) (i) Analyse the synthetic plan for preparing 
2, 4-dimethyl-2-hydroxypentanoic acid. 

  (ii) Bring out the importance of protecting 
groups in organic synthesis. 

Or 
 (b) (i) Give an account on Robinson annulations 

reaction. 
  (ii) Write about the Retro-synthetic scheme 

for Cis-Jasmone. 

19. (a) Indicate the applications of the following 
reagents in organic synthesis : 

  (i) DDQ, 
  (ii) 9-BBN 

Or 
 (b) Describe any four synthetic uses of RuO2. 

20. (a) How will you confirm the following in the 
structure of cholesterol? 

  (i) Presence of – OH group. 
  (ii) Nature and position of side chain. 

Or 
 (b) (i) Formulate the conversion of cholesterol 

into progesterone. 
  (ii) Discuss the conformational structure of 

coprostane. 

 ———————  
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Negative isomer shift is obtained for —————
complexes.  

 (a)    bonded  (b)   bonded  
 (c)  non bonded  (d)  none of these 

2. In SnX4 compounds, as the electro negativity of 
halogens increased  —————.  

 (a) decreases  (b)  remains constant  
 (c)  increases  (d)  none of these 

(6 pages) 
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3. In NQR spectroscopy, a nucleus with I = 0 in an 
axially symmetric field ————— is expected in 
the spectrum.  

 (a) two lines  (b)  three lines 

 (c)  one line   (d)  zero line  

4. The K-shell spectrum of carbon in ethyl trifluro 
acetate (C2H5 COOCF3) consist of ————— lines. 

 (a) one    (b) two  

 (c)  four   (d)  three  

5. Transferrin is a —————  

 (a) enzyme  

 (b)  non protein  

 (c) transport and storage protein  

 (d)  hormones  

6. Cytochromes are ————— proteins. 

 (a) O2 carrier  (b) electron transfer  

 (c)  methyl transfer (d) metal transfer 

7. Which one of the following enzyme converts CO2 to 
carbonates?  

 (a) Carboxy peptidase  

 (b)  Super oxide dismutase  

 (c)  Carbonic anhydrase  

 (d)  Ascorbic oxidase  
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8. Cis platin is —————  

 (a)  Pt(NH3)2Cl2  (b)  Pt(NH3)4Cl4 

 (c)  Pt(NH3)2Br2  (d)  Pt(NH3)2I2  

9. The temperature of the high temperature 
reactions can be moderated by the addition of  
—————   

 (a) zeolite   (b) inert salt  

 (c) metal oxides  (d)  graphite  

10. Buckminister fullerene with sixty carbon atoms is 
arranged in a ————— shape.  

 (a) rod    (b) cubical  

 (c)  spherical  (d)  none of these  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Account on spin state crass over 
determination.  

Or 

 (b) Write notes on isomer shirt.  
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12. (a)  State and explain Koopman’s theorem.  

Or 

 (b) Explain the theory of photoelectron 

spectroscopy.  

13. (a) Describe the structure of cytochromes.  

Or 

 (b) Write notes on rubredoxin.  

14. (a)  Explain the mechanism of action of ascorbic 

oxidase.  

Or  

 (b)  Give an account on metal complexes as 

probes of nucleic acids. 

15. (a) Write the synthesis of inorganic materials by 

low temperature method. 

Or 

 (b) Write notes on intercalation compounds of 

transition metal disulphides.   

[P.T.O.]
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Discuss in detail the application of 
Mossbauer spectra in the structural 
determination of oxy and deoxy hemeerthrin 
and catalase. 

Or 

 (b) Elucidate the absolute configuration of 
chelate complexes with the help of ORD and 
CD. 

17. (a) Explain the theory and applications of Auger 
electron spectroscopy.  

Or 

 (b) Explain how the ionic character and 
hybridization of bonds and structure of 
charge transfer complexes are determined by 
NQR spectroscopy.  

18. (a) Explain the structure of vitamin B12 and its 
biological functions.  

Or 

 (b) List and explain the functions of metals in 
the biological system.  
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19. (a) Explain the structure, function and 
mechanism of action of carboxy peptidase. 

Or 

 (b) Describe the inhibition and poisoning 
mechanism of xanthine oxidase and aldehyde 
oxidase.  

20. (a) Describe the structure and properties of 
fullerenes and fullerides. 

Or 

 (b) Discuss in detail the about insertion 
compounds of metal oxides. 

 ———————  
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. What is the relation between restoring force, f to 
the displacement q in Hooke’s law? 

 (a) f = –kq  (b) f = kq  

 (c) f = –kq2  (d) f = kq2 

2. Which of the following molecules will not display 
an infrared spectrum? 

 (a) CO2    (b) N2  

 (c) Benzene  (d) H-CC-H 

(7 pages) 
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3. In Raman spectroscopy, energy of change comes 
from 

 (a) Photon  (b) Electron  

 (c) Ion   (d) Molecule 

4. In Raman spectrum, if   is the wavelength of 

incident radiation, then the Stoke’s lines will have 

wavelength equal to 

 (a)     (b)    

 (c)     (d) 2  

5. The factor introduced to make collision theory a 

more generalized one is called 

 (a) Steric Factor (b) Hammett Factor 

 (c) Collision Factor (d) Arrhenius Factor 

6. The minimum energy, above the internal energy, 

which the reacting molecule must possess so that 

their collision results in a reaction is known as 

 (a) Threshold energy  

 (b) Average Potential Energy 

 (c) Average Kinetic energy 

 (d) Activation energy 
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7. Effect of ionic strength is 

 (a) Ionic effect  

 (b) Electrophoretic effect 

 (c) Salt effect  

 (d) Solvent effect 

8. Explosive reactions are the type of 

 (a) Fast reactions  

 (b) Chain reactions 

 (c) Slow reactions  

 (d) Surface reactions 

9. Adsorption of acetic acid on charcoal is an example 
for 

 (a) Absorption (b) Physisorption 

 (c) Chemisorption (d) Both (b) and (c) 

10. The transition of ions to micelle is 

 (a) Reversible  

 (b) Irreversible 

 (c) Both (a) and (b)  

 (d) Neither (a) nor (b) 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions by choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Homonuclear diatomic molecules do not 
show vibrational spectra. Explain why? 

Or 

 (b) Explain the effect of anharmonicity on the 
vibrational spectra of diatomic molecules. 

12. (a) Consider the molecular vibrations of carbon 
dioxide and determine whether they are 
Raman active (or) not.  

Or 

 (b) What are the advantages of Raman 
spectroscopy over IR? 

13. (a) Discuss the simple collision theory. 

Or 

 (b) How will you study Fast reaction by 
temperature jump method? 

14. (a) Give the significance of volume of activation. 

Or 

 (b) Account for the first and second explosion 
limits in H2-O2 reaction.  

[P.T.O.] 
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15. (a) Derive Langmuir isotherm equation.  

Or 

 (b) Write a brief note on heterogeneous 
catalysis. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions by choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) Explain the terms : 

  (i) Overtones 

  (ii) Combination of bands 

  (iii) Selection rules for IR spectra 

  (iv) Born-Oppenheimer approximation. 

Or 

 (b) How many normal modes of vibration are 
possible for the following molecules? 

  (i) HBr 

  (ii) O2 

  (iii) OCS (linear) 

  (iv) SO2 (bent) 
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17. (a) Explain: 

  (i) Q-switching 

  (ii) Types of Lasers. 

Or 

 (b) Discuss the classical theory of Raman 
spectroscopy. 

18. (a) Discuss the salient features of ARR Theory 
and write it’s thermodynamic formulation. 

Or 

 (b) State the limitations of Langmuir theory of 
unimolecular reaction and discuss 
Hinshelwood theory of unimolecular 
reaction. 

19. (a) Discuss the Factors influencing reaction 
rates in solution. 

Or 

 (b) Using the Rice-Herzfeld mechanism for the 
formation of HBr in the reaction  
H2 + Br2   2HBr, and steady state 
treatment for [H] and [Br], derive the rate 
law and expression for the formation of HBr. 
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20. (a) Derive B.E.T. adsorption isotherm. 

Or 

 (b) Discuss Michael is-Menton Kineics. 

 

————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions.  

 Choose the correct answer : 

1. Ylide is the intermediate formed in –––––––––––– 
reaction. 

 (a) Pschorr  (b) Shapiro  

 (c) Wittig  (d) Claisen  

2. The intermediate formed in oxymercuration is  
–––––––––––––. 

 (a) Carbonium ion (b) Carbanion  

 (c) Radical  (d) Aryne  
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3. The conformational energy of trans 1,4 – dimethyl 
cyclohexane is ––––––––––––– kcals/mole. 

 (a) 0.9   (b) 1.8  

 (c) 2.7   (d) 3.6  

4. The most stable conformer of cis-1,3-dimethyl 
cyclohexane is ––––––––––––– 

 (a)  (b)  

 (c)  (d)  

5. Synthons are –––––––––––––. 

 (a) Cations and anions    

 (b) Nitrene  

 (c) Carbene    

 (d) Radical  

6. The synthetic equivalent of R    is –––––––––––––. 

 (a) RLi   (b) ROTs  

 (c) ROMs  (d) RBr  

–
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7. Which among the following is a ––––––––––––– 
superhydride? 

 (a) DDQ  (b) NaBH4  

 (c) Li  352Hc BH (d) LiAlH4  

8. Samarium (11) iodide is a ––––––––––––– agent. 

 (a) oxidising  (b) reducing  

 (c) hydroxylation (d) dehydrogenation  

9. Which among the following is a male sex 
harmone? 

 (a) androsterrone (b) oestrone  

 (c) oestriol  (d) oestradiol  

10. Which among the following is the irradiated 
product of ergosterol? 

 (a) calciferol  (b) 5  -cholestane  

 (c) coprastane (d) lumisterol  

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 
Each answer should not exceed 250 words. 

11. (a) What is Darzen condensation? Give its 
mechanism. 

Or 

 (b) Write notes on Mc Murray coupling reaction. 
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12. (a) Trans decalin is rigid while cis decalin is 
flexible. Give explanation. 

Or 

 (b) Discuss the stability of cis and trans  
1,2–dimethyl cyclohexane. 

13. (a) How is aldehyde group protected and 
deprotected during organic synthesis by 
taking camphor as an example? 

Or 

 (b) Explain the role of key intermediate in 
organic synthesis by taking Camphor as an 
example. 

14. (a) What are organoboranes? Give their 
application in organic synthesis. 

Or 

 (b) Explain the utility of crown –ethers in organic 
reactions. 

15. (a) How will you convert cholesterol into 
testosterone? 

Or 

 (b) Complete the following reaction and give 
structural formula for the letters A to D. 

       
DCB

HCl

Hg ZnCrOPtH

(A)

32lCholestero        

[P.T.O.] 
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PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 600 words. 

16. (a) What are stobbe and acyloin condensation 
reactions? Give their mechanism. 

Or 

 (b) Give an account on Peterson olezination and 
Bamford – Steven reactions. 

17. (a) Discuss the stability of various conformers of 
perhydrophenanlt. 

Or 

 (b) Discuss the reactivity of conformers in acylic 
compound with two examples. 

18. (a) What do you mean by Target molecule and 
disconnection approach? Write down the 
various disconnection approach and total 
synthesis of trihexyl phenidyl. 

Or 

 (b) Explain the uses of Robinson annulation 
reaction and FGI in organic synthesis each 
with two examples. 
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19. (a) What is DDQ? Write any five of its 
applications. 

Or 

 (b) Write down the application of Dess- Martine 
Periodinane reagent and DMSO. 

20. (a) How will you convert cholesterol into 
Progesterone and Oestrone into oestriol? 

Or 

 (b) How will you confirm the position of double 
bond at C5 – C6 and secondary alcoholic group 
at C – 3 in cholesterol? 

——————— 

 


