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

Code No. : 41106 B  Sub. Code : JSCH 3 A/ 
    SSCH 3 A 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Chemistry – Main 

Skill Based Subject — AGRO CHEMISTRY 

(For those who joined in July 2016 and afterwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Cμsk •ußø© Fmha\zøuU öPõshx Gx?  

 (A) 3KNO   (B) Kcl  

 (C) 22CoNHNH  (D) ClNH4   

 Which has two primary nutrients? 

 (a) 3KNO   (b) Kcl  

 (c) 22CoNHNH  (d) ClNH4  
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2. ¤ßÁ¸£øÁPÎÀ ~srmha \zøuU SÔUPõux 

Gx?  

 (A) uõªμ®  (B) ©õ[PÜ_ 

 (C) ø|mμáß  (D) ÷£õμõß 

 Which of the following is not micro nutrient?  

 (a) Copper  (b) Manganese 

 (c) Nitrogen  (d) Boron 

3. P›© §a]U öPõÀ¼US GkzxUPõmk  

 (A) DDT   (B) HHC 

 (C) (A) ©ØÖ® (B) (D) GxÄªÀø» 

 The example for organic pesticide is  

 (a) DDT   (b) BHC 

 (c) Both (a) and (b) (d) None 

4. G¼ JÈ¨£õÛÀ EÒÍ ÷Áv¨ ö£õ¸Ò  

 (A) £õìø£k  (B) \À÷£mk 

 (C) S÷Íõøμk (D) A]m÷hõß 

 The chemical present in rodenticide is   

 (a) Phosphide (b) Sulphate 

 (c) Chloride  (d) Acetone  
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5. uªÌ|õmiÀ AvP©õP Põn¨£k® ©nÀ ÁøP   

 (A) PÎ©s  (B) ö\®©s 

 (C) £køP ©s (D) ö\®¦øμ ©s 

 The major soil type in Tamil Nadu is  

 (a) Clay soil  (b) Red soil 

 (c) Alluvial soil (d) Larite soil 

6. •ußø© uõxUPÎÀ Gx ]øuÄÖu¾US Gvº¨¦ 

ußø© öPõshx  

 (A) J¼øÁß  (B) SÁõºmì 

 (C) AÀø£m  (D) â¨\® 

 Most resistant to weathering? 

 (a) Olivine  (b) Quartz 

 (c) Albite  (d) Gypsum 

7. G¢u ÁøP ©s ÷©õ\©õÚ C¯Ø¤¯À ußø© 

öPõshx  

 (A) E¨¦ ©s  (B) Põμ ©s 

 (C) Aª» ©s (D) GxÄªÀø» 

 Which of the following type soil has poor physical 
condition?   

 (a) Saline soil (b) Alkaline soil 

 (c) Acid soil  (d) None 
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8. ©s £› ÷\õuøÚ°ß  u¢øu GßÓøÇUP¨£k£Áº 

¯õº?  

 (A) £õºUPº  (B) §› 

 (C) öPõÀöÁÀ (D) m¹U 

 Who is called as father of soil testing? 

 (a) Parker  (b) Puri 

 (c) Colwell  (d) Troug 

9. Põμ ©soÀ AvP©õPU Põn¨£k® E¨¦  

 (A) ©UÜ]¯® \À÷£mk 

 (B) PõÀ]¯® S÷Íõøμk 

 (C) ÷\õi¯® ø£Põº£÷Úm 

 (D) ÷\õi¯® Põº£÷Úm 

 Which salt is larger is amount in alkaline soil? 

 (a) Magnesium sulphate 

 (b) Calcium chloride 

 (c) Sodium bicarbonete 

 (d) Sodium carbonate 

10. Aª»z ußø©²øh¯ ©soß pH ©v¨£õÚx  

 (A) 8.5   (B) 10.5  

 (C) 4   (D) 7  
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 The pH value of acidic soil is  

 (a) 8.5   (b) 10.5  

 (c) 4   (d) 7 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) uõÁμ ÁÍºa]°ß ~srmha\zvß £[QøÚ 

ÂÍUSP.  

  Describe the role of micro nutrients in plant 
growth. 

Or 

 (B) uõÁμ ÁÍºa]°À N ©ØÖ® P ÷£õßÓ  

÷£¹mha\zvß £[QøÚ ÂÁ›. 

  Explain the role of macro nutrients such as 
N and P in plants. 

12. (A) Aμ[PP §a] öPõÀ¼PÎß |ßø© wø©PøÍ 

GÊxP.  

  Write the advantages and disadvantages of 
inorganic pesticides. 

Or 
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 (B) §a]U öPõÀ¼PÒ  GßÓõÀ GßÚ? AøÁ 

GÆÁõÖ £¯ß ©ØÖ ÷Áv Cø¯ ¤ß £i 

ÁøP¨£kzu¨£kQßÓÚ? GkzxUPõmkPÒ 

u¸P 

  Define Pesticides. How are they classified on 
the basis of their use and chemical 
composition?  Give examples. 

13. (A) ©s Eshõuø» ÂÍUSP. AuØS \õuP©õÚ 

Põμn[PøÍ GÊxP.  

  Explain the soil formation. Write the factors 
favouring the soil formation. 

Or 

 (B) ÷Áv ^÷uõèn ©õÖ£õmiÚõÀ £õøÓPÒ 

©ØÖ® ªÚμÀ E¨¦PÎÀ öÁÆ÷ÁÖ 

}μõØ£SzuÀ ÂøÚPÒ {PÌzvk® •UQ¯ 

£[QøÚ ÂÍUSP. 

  Explain how the various types of hydrolysis 
reactions play a major role in the chemical 
weathering of rocks and minerals. 

14. (A) ©soß PõØ÷Óõmh® ©ØÖ® öÁ¨£{ø» 

uõÁμ ÁÍºa]ø¯ GÆÁõÖ £õxPõUQÓx 

Gß£øu ÂÍUSP.  

  Explain how soil air and temperature 
influence the plant growth. 

Or 
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 (B) SÔ¨¦ GÊxP. 

  (i) ©s TÌ©[PÒ 

  (ii) ©s {Ó®. 

  Write notes on : 

  (i) soil colloids 

  (ii) soil colour. 

15. (A) ©s ©õv›°ß 

  (i) Dμ¨£u® 

  (ii) ªß PhzxvÓß GÆÁõÖ  {ºn°UP¨£kQÓx?   

  How is the : 

  (i) moisture content and 

  (ii) EC in soil sample determined? 

Or 

 (B) ©s ©õv›PÎß £›÷\õuøÚUS AÝ¨¦uÀ 

£ØÔ ÂÍUSP.  

  Explain dispatch of soil samples for testing. 
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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) SÔ¨¦ GÊxP. 

  (i) uøÇ, ©o ©ØÖ® \õ®£À \zvß 

Eμ[PÎß ÁøP¨£õk. 
  (ii) ~sn°› Eμ[PÒ. 
  Write notes on : 
  (i) classification of NPK fertilizers 
  (ii) biofertilizers. 

Or 

 (B) (i) ³›¯õ ©ØÖ® i›¤ß `¨£º £õì÷£m 

GÆÁõÖ ö£¸©ÍÂÀ u¯õ›UP¨£kQÓx? 

  (ii) Eμ[PÒ £ØÔ SÔ¨¦ GÊxP. 

  (i) How are urea and triple super 
phosphate manufactured?  

  (ii) Write a note on manures.  

17. (A) §a]UöPõÀ¼PÎß ußø©PÒ, wø©PÒ  ©ØÖ® 

AøÁPøÍU PÁÚ©õP¨ £¯ß£kzxuÀ £ØÔ 

ÂÍUSP.  

  Explain the benefits, potential hazards and 
safety measures of handling the pesticides. 

Or 
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 (B) ÷£õº÷hõ P»øÁ, BHC ©ØÖ® DDT 

BQ¯øÁPÎß u¯õ›¨¤øÚ GÊxP. 

  Write the preparation of Bordeaux mixture, 
BHC and DDT. 

18. (A) C¯Ø¤¯À ©ØÖ® E°›¯À •øÓ°À£õøÓ 

]øuÄÖuÀ £ØÔ ÂÍUSP.  

  Explain physical and biological weathering of 
rocks.  

Or 

 (B) ©sPshzvß AkUSPÒ £ØÔ ÂÍUSP. 

   Explain the layers in a soil profile. 

19. (A) Aª» ©s ©ØÖ® Põμ ©soß ^º ö\´²® 

•øÓPøÍ ÂÍUSP.  

  Explain the methods to reclaim the acidic 
and alkaline soils. 

Or 

 (B) ©n¼ß •U÷Põn Aø©¨ø£ ÂÍUSP. 

  Explain ‘soil texture triangle’. 

20. (A) ©so¾ÒÍ  

  (i) P›\©a \zx ©ØÖ® 

  (ii) ø|mμáß AÍÄ GÆÁõÖ 

{ºn°UP¨£kQÓx? 
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  Explain the determination of: 

  (i) Organic carbon and 

  (ii) Available nitrogen in soil sample. 

Or 

 (B) ©s ©õv›°À  

  (i) pH ©ØÖ® 

  (ii)  ©oa\zx GÆÁõÖ {ºn°UP¨£kQÓx. 

  Explain the determination of 

  (i) pH  and 

  (ii) Available phosphorus in soil sample. 

 

—————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. 7IF &ß Aø©¨¦ 

 (A) IU÷Põn C¸ ¤μªk 

 (B) \xμ ¤μªk 

 (C) •U÷Põn C¸ ¤μªk 

 (D) Gs•Q 
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 The structure of 7IF is  

 (a) Pentagonal bipyramid 

 (b) Square pyramid 

 (c) Trigonal bipyramid 

 (d) Octahedral 

2. J÷μ BØÓÀ öPõsh Bº¤mhÀPÎß G»Umμõß 

~øÇ²® ÷£õx ÷áõi¯õP J¸÷£õx® {μ®£õx. 

GÀ»õ Bº¤mhÀPÐ® J¸ G»UmμõßPøÍ¨ 

ö£ØÓÄhß uõß ÷áõi¯õÚ {μ¨¦®. CÆÂv 

 (A) ïßm Âv 

 (B) BL£õ uzxÁ® 

 (C) ö£Í¼ uÂº¨¦ uzuÁ® 

 (D) ÷©ØPsh GxÄ® AÀ» 

 Electron pairing never occurs unless all the 
available orbitals of same energy contain one 
electron each. This is 

 (a) Hund’s rule 

 (b) Aufban principle 

 (c) Pauli’s exclusion principle 

 (d) None of the above 
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3. G»UmμõßPÁº A÷μõ÷©iU £v½mk ÂøÚ°À, 

uõUS® EÖ¨¤ß (G»Umμõß PÁ›PÒ) ußø© 

Pmhõ¯©õP 

 (A) |k{ø»¯õP C¸UP ÷Ásk® 

 (B) ÷|º ªß _ø© Eøh¯uõP 

 (C) ¿°ì Aª»® 

 (D) ¦÷μõmhõß 

 In electrophilic aromatic substitution the 
attacking species (the electrophile) necessarily is a 

 (a) Neutral species  

 (b) Positively charged species 

 (c) Lewis acid 

 (d) Proton 

4.  

 (A)  

 (B)  

 (C)  

 (D)  
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 (a)  

 (b)  

 (c)  

 (d)  

5. JÎ ÷Áv°¯À Gß£x CuøÚ¨ £ØÔ¯ £i¨£õS®. 

Ax  

 (A) ÷£õmhõßPÒ 

 (B) ÷£õm÷hõPÒ 

 (C) UV JÎø¯ EmöPõÒÁuõÀ {PÊ® ÂøÚPÒ 

 (D) IR JÎø¯ EmöPõÒÁuõÀ {PÊ® ÂøÚPÒ 

 Photochemistry deals with the study of 
 (a) Photons 
 (b) Photos 
 (c) Reactions which proceed with absorption 

with UV light 
 (d) Reactions which proceed with absorption 

with IR light 
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6. ÷»®£ºm Âv°ß \©ß£õk 

 (A) bx
I
Iln 





 0  

 (B) bx
I
Iln 








0

 

 (C) ECx
I
Iln 








0

 

 (D) ECx
I
Iln 








0

 

 The equation for the Lambert’s law is 

 (a) bx
I
Iln 






 0  

 (b) bx
I
Iln 








0

 

 (c) ECx
I
Iln 








0

 

 (d) ECx
I
Iln 








0
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7. ¤³Úõ&S μ¨£›ß ©Öö£¯º 

 (A) PTEE (B) öh¨Íõß 

 (C) SBR  (D) I÷\õ¤›ß 

 The other name of Buna-S rubber is 

 (a) PTEE (b) Teflon 

 (c) SBR  (d) Isoprene 

8. PVC Gß£x J¸ 

 (A) £õ¼©º  

 (B) E÷»õP® 

 (C) TÌ©®  

 (D) ÷©ØTÔ¯ GxÄªÀø» 

 PVC is a 

 (a) Polymer (b) Metal 

 (c) Colloid (d) None of the above 

9. E¯Ä¨ ö£õ¸Îß £o 

 (A) vh Eμõ´øÁ vμÁ Eμõ´ÁõP ©õØÖ® 

 (B) vμÁ Eμõ´øÁ vh Eμõ´ÁõP ©õØÖ® 

 (C) ÷©ØTÔ¯ (A) ©ØÖ® (B) 

 (D) ÷©ØTÔ¯ GxÄ® AÀ» 
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 The lubricant converts 
 (a) Solid friction into liquid friction 
 (b) Liquid friction into solid friction 
 (c) Both (a) and (b) 
 (d) None of the above 

10. ö£m÷õμõ¼¯zøu ¤ßÚ Põ´a] Áizu¼ß ‰»® 

QøhUS® E¯Ä¨ ö£õ¸ÒPÒ 

 (A) ªÚμÀ Gsön´PÒ 

 (B) öPõÊ¨¦ Gsön´PÒ 

 (C) vh E¯Ä¨ ö£õ¸ÒPÍ 

 (D) ÷©ØTÔ¯ AøÚzx® 

 The lubricants obtained by the fractional 
distillation of petroleum are 

 (a) Mineral oils (b) Fatty oils 
 (c) Solid lubricants (d) All of the above 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (A) \P¨¤øn¨¦ GßÓõÀ GßÚ? uS¢u \õßÖhß 

ÂÍUSP. 

  What is covalent bond? Explain with suitable 
example. 

Or 
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 (B) BL£õ uzxÁ© ©ØÖ® ïßm Âv BQ¯ÁØøÓ 

ÂÍUSP. 

  Explain the Aufban principle and Hund’s 
rule. 

12. (A) P¸UPÁ›PÒ ©ØÖ® G»UmμõßPÁ›PÒ 

BQ¯ÁØøÓ uS¢u \õßÖPÐhß ÂÍUSP. 

  Describe the nucleophiles and electrophiles 
with suitable examples. 

Or 

 (B) £»£i ÂøÚø¯ uS¢u \õßÖhß ÂÍUS. 

  Explain the polymerisation reaction with 
suitable example. 

13. (A) öÁ¨£ ©ØÓ® JÎ÷Áv°¯À ÂøÚPøÍ 

÷ÁÖ£kzxP. 

  Distinguish between thermal and 
photochemical reactions. 

Or 

 (B) E°º JÎºuø» uSz \õßÖhß ÂÍUSP. 

  Discuss the bioluminescence with suitable 
example. 
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14. (A) £õ¼ Gzv½ß ©ØÓ® ø|»õß 66 GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ? AÁØÔß £¯ßPøÍU 

TÖP. 

  How are polyethylene and nylon 66 
prepared? Mention their uses. 

Or 

 (B) ÷©õ÷Úõ©ºPÒ, JÎ÷Põ©ºPÒ ©ØÓ® £õ¼©ºPÒ 

BQ¯ÁØøÓ Áøμ¯Ö. 

  Define monomers, obligomers and polymers. 

15. (A) |P¨§a_ u¯õ›UP¨£¯ß£k® ‰»¨ö£õ¸mPÒ 

¯õøÁ? AÁØÔ¼¸¢x |P¨§a_ GÆÁõÖ 

u¯õ›UP¨£kQÓx? 

  What are the raw materials used in the 
preparation of nail polish? How is it 
prepared using these raw materials? 

Or 

 (B) vh E¯Ä¨ ö£õ¸ÒPÒ GßÓõÀ GßÚ? 

\õßÖhß ÂÍUSP. 

  What are solid lubricants? Explain with 
example. 
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PART C — (5  8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (A) VSEPR öPõÒøPø¯ ÂÍUSP?  3NH  ©ØÓ® 

OH2   BQ¯ÁØÔß Aø©¨ø£ CUöPõÒøP 

öPõsk ÂÍUSP. 

  Explain VSEPR theory. Explain the 
structures of 3NH  and OH2  using this 
theory. 

Or 

 (B) øímμáß ¤øn¨¦ GßÓõÀ GßÚ? Auß 

ÁøPPÒ ¯õøÁ? AÁØøÓ Â›ÁõP 

\õßÖPÐhß ÂÍUSP. 

  What is meant by hydrogen bonding? What 
are its types? Explain them briefly with 
suitable examples. 

17. (A) Põº÷£õÛ¯® A¯ÛPÒ ©ØÖ® Põº÷£õøÚ¯õß 

AQ¯ÁØÔU u¯õ›¨¦, ©ØÖ® £s¦PøÍ 

ÂÍUSP. 

  Explain the preparation and properties of 
carbomium ions and carbanions. 

Or 
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 (B) ÷\º¨¦ ÂøÚPÒ ©ØÖ® }UPÂøÚPÒ GßÓõÀ 

GßÚ? uS¢u \õßÖPÐhß ÂÍUSP. 

  What are addition and elimination reactions? 
Explain them. 

18. (A) SÁõsh® ÂøÍa\À GßÓõÀ GßÚ? Ax 

GÆÁõÖ ©v¨¤h¨£kQÓx? 

  What is quantum yield? How is it 
determined? 

Or 

 (B) JÎºuÀ ©ØÖ® {ßöÓõÎºuÀ BQ¯ÁØøÓ 

Â›ÁõP ÂÍUSP. 

  Discuss briefly the fluorescence and 
phosphorescence. 

19. (A) ¥ÚõÀ £õº©õÀ¤øík ©ØÖ® D£õUøék 

öμ]ßPÒ GÆÁõÖ u¯õ›UP¨£kQßÓÚ? 

AÁØÔß £¯ßPøÍU TÖP. 

  How are phenol formaldehyde and epoxide 
resins prepared? Mention their uses. 

Or 

 (B) μ¨£º Gß£x ¯õx? Auß ÁøPPÒ ¯õøÁ? 

¤³Úõ&N ©ØÖ® {÷¯õ¨›U GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ? 

  What is rubber? What are its types? How are 
Buna-N and Neoprene prepared? 
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20. (A) E¯Ä¨ö£õ¸ÒPÒ GßÓõÀ GßÚ? AÁØÔß 

ÁøPPøÍU TÖP. ]Ó¢u E¯Ä¨ö£õ¸ÍõP 

C¸¨£uØS›¯ £s¦PÒ ¯õøÁ? 

  What are lubricants? Mention their types. 
What are criteria of a good lubricants? 

Or 

 (B) §m£õ¼è ©ØÖ® •P¨§a_ BQ¯øÁ GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ? 

  How are boot polish and sun screens 
prepared? 

  

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

Answer ALL questions. 

 Choose the correct answer : 

1. RÌUPshÁØÖÒ Gx A÷μõ©õiU ÷\º©®?  

 (A) BrCHCHCH 223      

 (B)  

 (C)     

 (D) 4CH  
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 Which of the following is an aromatic compound?  

 (a) BrCHCHCH 223     

 (b)  

 (c)     

 (d) 4CH  

2. |õ¨u½ß {UPÀ ÂøÚ³UQ •ßÛø»°À 

øímμáÝhß AvP öÁ¨£{ø» ©ØÖ® AÊzuzvÀ 

JkUP©øh¢x u¸Áx  

 (A) Luõ¼U Aª»® (B) öhUP¼ß 

 (C) ö£ß\õ¼U Aª»® (D) öhmμõ¼ß 

 Naphthalene undergoes reduction with 2H  in the 

presence of Ni catalyst at high temperature and 
pressure to give  

 (a) Phthalic acid (b) Decalin 

 (c) Benzoic acid (d) Tetralin 
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3. PvºÃa]ß ÷£õx RÌUPshÁØÖÒ Gx 

öÁÎ°h¨£kQÓx?  

 (A)  – PvºPÒ   

 (B)  PvºPÒ  

 (C)  – PvºPÒ   

 (D) ÷©ØTÔ¯ AøÚzx® 

 Which of the following are emitted during 
radioactivity?  

 (a)  rays  (b)  rays 

 (c)  -rays  (d) All the above 

4. Gvº£õºUS® {øÓUS® Esø©¯õÚ {øÓUS® 

Cøh÷¯ EÒÍ ÷ÁÖ£õmiß ö£¯º  

 (A) {øÓ SøÓÄ  

 (B) vhU SøÓÄ 

 (C) Gøh SøÓÄ    

 (D) ÷©ØTÔ¯ GxÄ® AÀ» 

 The difference between expected mass and actual 
mass is closed  

 (a) Mass defect (b) Solid defect 

 (c) Weight defect (d) None of the above 
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5. J¸ {³U¼÷¯õø\k EÒÍhUQ¯x  

 (A) J¸ Põμ® ©ØÖ® J¸ \ºUPøμ    

 (B) J¸ Põμ®, J¸ \ºUPøμ ©ØÖ® J¸ £õì÷£m 

 (C) J¸ Põμ® ©ØÖ® J¸ £õì÷£m    

 (D) ÷©ØTÔ¯ GxÄ® AÀ» 

 A nucleoside is composed of  

 (a) a base and a sugar    

 (b) a base a sugar and a phosphate 

 (c) a base, and a phosphate    

 (d) none of the above 

6. DNA–°À Põμ ÷áõiPÎß \›¯õÚ Cøn¨¦  

 (A) A–C   (B) A–T 

 (C) G–A   (D) A--–U 

 Correct linkage of base pairs in DNA. 

 (a) A–C   (b) A–T 

 (c) G–A   (d) A–U 

7. imhºöáskPÒ Gß£øÁ ÷\õi¯® E¨¤ß –––––––   

 (A) Põº£õUê¼U Aª»®   

 (B) ©÷»õÛU Aª»® 

 (C) \À÷£õÛU Aª»®    

 (D) ö£ß^ß \À÷£õÛU Aª»® 
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 Detergents are the sodium salt of  

 (a) Carboxylic acid    

 (b) Malonic acid 

 (c) Sulphonic acid    

 (d) Benzene sulphonic acid 

8. EØ£zv Áõ² Qøh¨£x  

 (A) {»UP›, ÷PõU ©ØÖ® P› BQ¯ÁØøÓ Áõ²U 

P»øÁ°À £Sv¯õP  G›¨£uõÀ    

 (B) ¤mkªÀø» {»UP›ø¯ Põº£÷ÚØÖÁuõÀ 

 (C) PÈÄ {»UP›°ß «x PõØÖ ©ØÖ® AvP 

AÍÂ»õÚ }μõÂ ö\À¾®÷£õx    

 (D) ÷©ØTÔ¯ AøÚzv¾® 

 Producer gas is obtained by 

 (a) Partial combustion of coal, coke and charcoal 
in a mixed air steam blast    

 (b) Carbonisation of bituminous coal 

 (c) Passing air and large amount of steam over 
waste coal    

 (d) All the above  

9. EhÀ öÁ¨£ {ø»ø¯ AvP AÍÂ¼¸¢x SøÓ¢u 

AÍÂØS SøÓ¨£øÁ°ß ö£¯º ––––––––– .   

 (A) Gvº E°›  (B) Q¸ª |õ]Û 

 (C) Á¼ {Áõμo (D) Põ´a\À AhUS£øÁ 
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 ––––––––– are used to reduce the body 
temperature from higher to lower. 

 (a) Antibiotics (b) Antiseptics 

 (c) Analgesics (d) Antipyretics 

10. AvP AÍÄ Cμzu SÐU÷Põì EÒÍ {ø»ø¯ 

Eøh¯uß ö£¯º  

 (A) øí÷£õQøÍ]ª¯õ    

 (B) øí£ºQøÍ]ª¯õ 

 (C) ÷©U÷μõ÷\õª¯õ    

 (D) ÷©ØPsh GxÄ® AÀ»  

 Having a high blood glucose level is called  

 (a) Hypoglycemia (b) Hyperglycemia 

 (c) Macrosomia (d) None of the above 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (A) íUPÀ Âvø¯U TÔ uS¢u \õßÖPÐhß 

ÂÍUSP. 

  State and explain Huckel’s rule with suitable 
examples. 

Or 



 

 Code No. : 41105 B Page 7 

Sp 4 

 (B) |õ¨u¼ß GÆÁõÖ ö£Ó¨£kQÓx? Auß 

Aø©¨ø£U TÖP. 

  How is naphthalene obtained? Mention its 
structure. 

12. (A) C14
 I÷\õ÷hõ¨¤ß •UQ¯zxÁzøu ÂÍUSP.  

  Discuss the importance of C14  isotope. 

Or 

 (B) {øÓ SøÓÄ ©ØÖ® I÷\õ÷hõßPÒ GßÓõÀ 

GßÚ? \õßÖPÐhß ÂÍUSP. 

  What are mass defect and isotones? Explain 
them with suitable examples. 

13. (A) ¦μu[PÎß H÷uÝ® ‰ßÖ Ásn 

ÂøÚPøÍ¨ £ØÔ GÊxP.  

  Write down any three colour reactions of 
proteins. 

Or 

 (B) {³UÎ÷¯õø\kPÒ ©ØÖ® {³U¼÷¯õøhkPÒ 

BQ¯ÁØøÓ ÷ÁÖ£kzxP. 

  Distinguish between nucleosides and 
nucleotides. 
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14. (A) ÷Põ£º Áõ² GßÓõÀ GßÚ? Ax GÆÁõÖ 

u¯õ›UP¨£kQÓx?  

  What is meant by Gobar gas? How is it 
prepared? 

Or 

 (B) JÎ P»º PsnõiPÒ ©ØÖ® £õxPõ¨¦ 

PsnõiPÒ GÆÁõÖ u¯õ›UP¨£kQßÓÚ. 

  How are photochromic and safety glasses 
prepared? 

15. (A) \À£õ ©¸¢xPÒ GßÓõÀ GßÚ? H÷uÝ® C¸ 

\À£õ ©¸¢xPøÍU TÖP. AøÁ GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ?  

  What are sulpha drugs? Name any two 
sulpha drugs. How are they prepared? 

Or 

 (B) PõØÖ ‰»® £μÄ® ÷|õ´PÒ ¯õøÁ? H÷uÝ® 

CμsiøÚ ÂÍUSP. 

  What are air borne diseases? Explain briefly 
any two air borne diseases. 
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  PART C — (5 × 8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (A) ö£ß^Ûß Aø©¨¦ ©ØÖ® Auß £s¦PÎÀ 

‰ßÔøÚU TÔ ÂÍUSP.  

  Discuss the structure of benzene and any 
three of its properties.  

Or 

 (B) ö£ß^Úõ´k CÀ»õ A÷μõ©õiU ÷\º©[PøÍz 

uS¢u \õßÖPÐhß ÂÍUSP. 

  Explain briefly the non-benzenoid aromatic 
compounds.  

17. (A) EmP¸ ¤øn¨¦ ©ØÖ® EmP¸ ¤ÍÄ 

BQ¯ÁØøÓ uS¢u \õßÖPÐhß ÂÍUSP.  

  Explain the nuclear fusion and  nuclear 
fission with suitable examples. 

Or 

 (B) I÷\õ÷hõ¨¦PÒ GßÓõÀ GßÚ? AøÁ GÆÁõÖ 

Fk¸ÁÀ •øÓ°ß ‰»® 

¤›zöukUP¨£kQßÓÚ? 

  What are isotopes? How are they separated 
by diffusion method? 
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18. (A) Aª÷Úõ Aª»[PÒ GßÓõÀ GßÚ? AÁØÔß 

ÁøPPÒ ¯õøÁ? ÂÍUSP.  

  What are amino acids? What are the their 
types? Explain them. 

Or 

 (B) RNA ©ØÖ® DNA ÷ÁÖ£kzxP. RNA°ß 

£À÷ÁÖ ÁøPPøÍU TÔ AÁØøÓ ÂÍUSP. 

  Distinguish between RNA and DNA. Name 
the different types of RNA and explain them. 

19. (A) (i) P»¨¦ Eμ[PÒ GßÓõÀ GßÚ? ÂÍUSP. 

     (4) 

  (ii) ÷\õ¨¦PÒ ©ØÖ® imhºáskPøÍ 

÷ÁÖ£kzxP.  (4) 

  (i) What are mixed fertilizers? Explain 
them.    (4) 

  (ii) Distinguish between soaps and 
detergents.  (4) 

Or 

 (B) }º Áõ² ©ØÖ® EØ£zv Áõ² GßÓõÀ GßÚ? 

AøÁ GÆÁõÖ u¯õ›UP¨£kQßÓÚ? 

  What are water gas and producer gas? How 
are they prepared? 
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20. (A) xÍ], ÷Á®¦, RÇõö|À¼ BQ¯ÁØÔß 

©¸zxÁSn[PøÍ ÂÍUSP.  

  Explain the medical importances of tulsi, 
need and keezhanelli. 

Or 

 (B) §a]PÒ ©ØÖ® }›ß ‰»® £μÄ® ÷|õ´PÒ 

|õßQøÚ ÂÍUSP. 

  Name any four insects borne and water 
borne diseases and explain them briefly. 

 

—————— 
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Time : Three hours Maximum : 75 marks  

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. RÌUPshÁØÖÒ \ºUPøμ GÚ¨£kÁx  

 (A) SÐU÷Põì  (B) _U÷μõì  

 (C) ÷Pμõmiß   (D) AÀ¦ªß  

 Which one is table sugar among the following?  

 (a) Glucose   (b) Sucrose  

 (c) Fructose   (d) Lactose  



Wk6 
 

 Code No. : 41110 B Page 2 

2. |P® ©ØÖ® •iPÎÀ AvP©õP Põn¨£k® ¦μu®  

 (A) ÷Pêß   (B) P÷μõmjß  

 (C) ÷Pμõmiß   (D) AÀ¦ªß 

 Which protein is present in nail and hair?  

 (a) Casein   (b) Carotene 

 (c) Keratin   (d) Albumin  

3. A®÷©õÛ¯® ø£ Põº£÷Úmiß £¯ß£õhõÚx  

 (A) {Ó® }UQPÒ  

 (B) ©õøÁ öÁsø©¯õUP øP¯õÍ¨£k® 

÷Áv¨ö£¸ÍõP  

 (C) ©õøÁ ¦Î¨£õUS® ö£õ¸ÍõP  

 (D) ©n‰mk® ö£õ¸ÍõP  

 Ammonium-Bicarbonate is used as   

 (a) Bleaching agent  

 (b) Maturing agent  

 (c) Leavening agent  

 (d) Flavouring agent  

4. ¤ßÁ¸ÁÚÁØÖÒ ©õÄ ¦øμ³mk® ö£õ¸ÍõP 

£¯ß£kÁx  

 (A) ìhõºa   (B) SÐ÷Põì 

 (C) Dìm    (D) GxÄªÀø» 
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 Pick out the leavening agent   

 (a) Starch   (b) Glucose  

 (c) Yeast  (d) None of these 

5. SøÓ¢u öÁ¨£ {ø»°À SøÓÁõÚ Põ»zvØS 

EnøÁ £u¨£kzxÁuØS ö£¯º  

 (A) BÌ{ø» SÎºÂzuÀ  

 (B) SÎº\õuÚ¨£kzxuÀ  

 (C) PõØÖ ‰»® SÎºÂzuÀ  

 (D) CøÁ AøÚzx®  

 Storage of foods for a short period at low 
temperature is   

 (a) deep freezing (b) refrigeration  

 (c) air freezing  (d) all the above  

6. ~snø» Ak¨¦ ‰»® Põ¯ øÁ¨£x  

 (A) uõÛ¯[PÒ  (B) £¸¨¦ ÁøPPÒ  

 (C) ‰¼øP ö\iPÒ  (D) HxªÀø» 

 Microwave drying is mainly used to dry  

 (a) Rice    (b) Cereals  

 (c) Herbal plants (d) None of these  
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7. Põ¤zyÎÀ \õuõμn©õP P»¨£h® ö\´¯¨£kÁx 

 (A) ]UP›   (B) ö\[PÀ y_ 

 (C) PõŸ¯ S÷μõ÷©m  (D) £õøÓz y_ 

 Coffee powder is normally adultered by adding   

 (a) Chicory   (b) Brick power 

 (c) Lead chromate  (d) Crushed rock  

8. EnÄ Gsön°À AvP©õP P»¨£h® ö\´¯¨£k® 

ö£õ¸Ò  

 (A) öÁÒøÍ Gsön´  

 (B) BºQ÷©õß Gsön´  

 (C) PkS Gsön´ 

 (D) (A) ©ØÖ® (B) 

 Edible oil is adultered by adding   

 (a) white oil   (b) argemone oil 

 (c) mustard oil  (d) both (a) and (b) 

9. ~Pº÷Áõº £õxPõ¨¦ \mh® C¯ØÓ¨£mh Bsk 

 (A) 1976   (B) 1966 

 (C) 1986   (D) 1996 

 The consumer protection Act started is the year   

 (a) 1976   (b) 1966 

 (c) 1986   (d) 1996 
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10. EnÄ¨ ö£õ¸mPøÍ ø£¯P¨£kzxÁuß £¯ß 

¯õöuÛÀ  

 (A) £õxPõ¨£uØS 

 (B) öPmkÂhõ©À C¸¨£uØS  

 (C) ÁoPzøu FUSÂ¨£uØS  

 (D) ÷©ØTÔ¯ AøÚzvØPõPÄ®  

 Packaging in food materials serves the functions of  

 (a) Protection   (b) Preservation  

 (c) Promotion   (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) øÁmhªßPÎß ÁøPPøÍ²®, £s¦PøÍ²® 

ÂÍUSP. 

  Explain the types and functions of vitamins.  

Or 

 (B) EnÂß BØÓÀ \Uv Gß£øu Áøμ¯Özx £õÀ, 

£¯Ö ÁøPPÒ, •møh ©ØÖ® «ß 

÷£õßÓÁØÔ¼¸¢x QøhUS® BØÓÀ \Uvø¯ 

ÂÍUPÄ®.  

  What is calorific value of food? Explain the 
energy values of milk, cereals, egg and fish.  
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12. (A) EnÄ \º¨¤PÒ Gß£øu ÂÍUPÄ®. EnÂÀ 

{ø»{ÖzvPÒ ©ØÖ® ©n‰miPÎß 

£¯ß£õmøh ÂÍUPÄ®.  

  Define food additives. What are the role of 

stabilizers and flavours in food? 

Or 

 (B) Bßi&BUêöhßm Gß£øÁ GøÁ? AÁØÔß 

£[S £ØÔ SÔ¨¦ Áøμ¯Ä®.  

  What is Anti-Oxidant? Mention its role of 

food? 

13. (A) £õÀ £u¨£kzu £¯ß£õmiÀ EÒÍ H÷uÝ® 

Cμsh •øÓ £ØÔ ÂÍUPÄ®.  

  Explain any two methods of preservation of 

milk.  

Or 

 (B) EnÄ¨ £u¨£kzxu¼À E¨¦, \ºUPøμ ©ØÖ® 

P›© Aª»[PÎß £[QøÚ öuõSzx TÓÄ®.  

  Explain the role of common salt, sugar and 

organic acids as preservatives.  
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14. (A) P»¨£h® Gß£uß ö£õ¸øÍ ÂÍUQ, £õÀ 

©ØÖ® \ø©¯À Gsön°À ö\´¯¨£mkÒÍ 

P»¨£hzøu GÆÁõÖ PshÔ¯»õ® Gß£øu 

ÂÍUSP. 

  Define adulteration. Write the adulterant 

mixed in milk and edible oil and its 

detection.  

Or 

 (B) ö|´°À ö\´¯¨£mh P»¨£hzøu PshÔ¯ 

EuÄ® ÷£õk÷hõÂß ÷\õuøÚ £ØÔ SÔ¨¦ 

ÁøμP.  

  Write a note on the Bodoudovin test to 

identify the adulteration of ghee.  

15. (A) WHO Gß£vß Â›ÁõUP® ¯õx? Auß 

ö\¯À£õkPøÍ ÂÍUPÄ®.  

  What is the expansion of WHO? Explain 

about it.  

Or 

 (B) AU©õºU Gß£øu £ØÔ ÂÍUSP. 

  Describe briefly about AGMARK.  
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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) EnÄ Áøμ¯Ö. EnÄPøÍ ÁøP¨£kzv, 

Euõμn[PÐhß Auß •UQ¯zxÁzøu 

SÔ¨¤kP.  

  Define food. Give an account of classification 
of foods with examples according to 
nutritional point of view.  

Or 

 (B) \©ÂQu EnÄ ÷Põm£õk £ØÔ ÂÍUPÄ®.  

  Explain briefly the importance of Balanced 
Diet.  

17. (A) ö\¯ØøP ©ØÖ® C¯ØøP EnÄ {Ó‰miPÒ 

£ØÔ SÔ¨¦ ÁøμP.  

  Discuss the role of artificial and natural food 
colourants with examples.  

Or 

 (B) RÌUPshÁØøÓ ÂÍUPÄ®.  

  (i) {Ó® }UQPÒ  

  (ii) ©õÄ ¦øμ³mk® ö£õ¸ÒPÒ 

  (iii) ©õøÁ öÁsø©¯õUP øP¯õÍ¨£k® 

÷Áv¨ ö£õ¸ÒPÒ. 
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  Explain the following : 

  (i) Bleaching agent  

  (ii) Maturing agent  

  (iii) Leavening agent.  

18. (A) SÎºÂzuÀ, BÌ{ø» SÎºÂzuÀ ©ØÖ® 

öÁ¨£¨£kzxuÀ ‰»® EnÄ ÁøPPÒ 

GÆÁõÖ £õxPõUP£kQÓx Gß£øu ÂÍUPÄ®. 

  Describe the method of preservation of food 
by heat, cold and deep freezing.  

Or 

 (B) Pvº Ãa_ ©ØÖ® E»ºÂzuÀ •øÓ ‰»® EnÄ 

£õxPõzuÀ £ØÔ SÔ¨¦ ÁøμP.  

  Discuss the preservation and processing of 
food by drying and radiation.  

19. (A) £À÷ÁÖ ÁøP¯õÚ EnÄ P»¨£hzøu 

GÆÁõÖ AÔ¯»õ® Gß£øu ÂÍUSP. 

  Explain the different types of adulteration 
with examples in food materials.  

Or 

 (B) RÌUPsh ö£õ¸mPÎÀ Põq® P»¨£hzøu 

GÆÁõÖ AÔ¯»õ® Gß£øu ÂÍUSP. 

  (i) ©g\Ò yÒ 

  (ii) ªÍPõ´ yÒ 

  (iii) £¸¨¦ ÁøPPÒ 

  (iv) ö|´. 
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  Write the detection of adulteration in the 
following food stuffs.  

  (i) Turmeric powder 

  (ii) Chilli powder 

  (iii) Pulses  

  (iv) Ghee. 

20. (A) ~Pº÷Áõº £õxPõ¨¦ \mh® & ÂÍUSP. 

  Write a note on Consumer Protection Act.  

Or 

 (B) EnÄ¨ ö£õ¸mPÒ ø£¯P¨£kzxuÀ ©ØÖ® 

Aøh¯õÍU SÔ±k CkuÀ £ØÔ ]Ö SÔ¨¦ 

ÁøμP.  

  Explain about packing and labelling of food 
materials.   

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

Answer ALL questions. 

 Choose the correct answer : 

1. Which is the example of polysaccharide?  

 (a) Glucose   

 (b) Starch 

 (c) Fructose   

 (d) Maltose 
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2. Vitamin E is  

 (a) Ascorbic acid 

 (b) Riboflavin 

 (c) Tocopherol 

 (d) Pyridoxine 

3. Which act as the food stabiliser?  

 (a) Cellulose 

 (b) Gelatin 

 (c) Gum arabic  

 (d) All the above 

4. The substance added for food colour is   

 (a) All dyes 

 (b) Pigments 

 (c) (a) and (b) 

 (d) None 

5. The adulterant mixed with Chilli powder is  

 (a) Brick powder 

 (b) Clay 

 (c) Sand 

 (d) Dye 
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6. The adulterant mixed with Mustard Oil is   

 (a) Ground nut oil 

 (b) Gingerly oil 

 (c) Angemone oil 

 (d) None 

7. The expansion of ISI is  

 (a) Indonesian Standard Institute 

 (b) Indian Standard Institute 

 (c) Italian Standard Institute 

 (d) None 

8. The expansion of WHO is  

 (a) World Hepatitis Organization 

 (b) World Hygiene Organization 

 (c) World Health Organization 

 (d) None  

9. Which of the following has highest Riechart  
Meissl value?  

 (a) Butter 

 (b) Caster oil 

 (c) Coconut oil 

 (d) Mustard oil 
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10. Which has the highest iodine value?  

 (a) Mustard oil 

 (b) Linseed oil 

 (c) Gingerly oil 

 (d) Groundnut oil 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) What are the types of proteins? Give 
examples. Write their functions. 

Or 

 (b) Write notes on Calorific value of food. 

12. (a) Write notes on  : Food thickness and Food 
Colomants. 

Or 

 (b) Explain the characteristics of food additives. 

13. (a) Explain the ‘Prevention of Food Adulteration 
Act’.   

Or 

[P.T.O.]
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 (b) Explain the adulterants mixed with the 
following and their determination : 

  (i) Coffee powder 

  (ii) Tea dust 

  (iii) Asafoebida. 

14. (a) Write about the quality control and their 
standards. 

Or 

 (b) Write notes on the distribution of AG mark 
certificate. 

15. (a) How is the starch present in foods analysed? 

Or 

 (b) Explain the determination of proteins present 
in food stuff. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Write the types of carbohydrate and lipids 
with example. Write their functions. 

Or 

 (b) Explain the role of Vitamins and minerals in 
our daily food. 
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17. (a) Explain three methods of food preservation. 

Or 

 (b) Discuss the role of food additives like 
antioxidants, sweeteners and stabilizers 
added to food. 

18. (a) Write the adulterants added in the following 
and their determination : 

  (i) Milk 

  (ii) Chilli powder 

  (iii) Turmeric powder 

  (iv) Ghee. 

Or 

 (b) Write notes on : 

  (i) Food poisoning and its prevention 

  (ii) Food laboratories and their functions. 

19. (a) Explain the issue of ISI  specification, packing 
and labelling of foods. 

Or 

 (b) Write notes on : 

  (i) Essential Commodities Act and 

  (ii) Consumer Protection Act. 
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20. (a) How is the amount of glucose estimated by 
Bertrand’s method? 

Or 

 (b) How is the iodine value and RM value of an oil 
determined? 

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

 Choose the correct answer : 

1. de-Broglie equation is  

 (a) 
mV
h

   (b) 
mV
   

 (c) 2mcE    (d) 

hV   

2. Electrons enter the various orbitals in the order of 
increasing energy  

 (a) Auffau principle  

 (b) Hund's rule 

 (c) Pauli's exclusion principle 

 (d) De-Broglie principle 

(6 pages) 
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3. Which one of the following has the highest 
ionisation energy?  

 (a) Na   (b) K 

 (c) Rb   (d) Cs 

4. Electro negativity is the power of an atom in a 
molecule to attract electrons to itself. It is defined 
by  

 (a) Mullikan  (b) All red Rochow 

 (c) Pauling  (d) Faraday 

5. The Geometry of 3BF  is  

 (a) Linear  (b) Trigonal planar 

 (c) Tetrahedral (d) Octahedral 

6. Which of the following is ionic compound? 

 (a) 2Cl    (b) 2Co  

 (c) NaCl   (d) 2F  

7. Which of the following has diagonal relationship 
with lithium?  

 (a) Mg   (b) Be 

 (c) Ca    (d) B  

8. The alkaline-earth metal of the following is 

 (a) Na    (b) K  

 (c) C    (d) Ca  
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9. The P-block element is 

 (a) Be    (b) B  

 (c) Na    (d) Fe  

10. In P-block elements moving from top to bottom, 
the metallic character  

 (a) decreases   

 (b) increases 

 (c) no change  

 (d) none of 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) What are principle quantum numbers and 
magnetic quantum numbers? What are their 
significances? 

Or 

 (b) Explain the Hund's rule and Pauli's 
exclusion principle. 
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12. (a) What is meant by electro negativity?  
Explain how it is varied in periodic trade 
with suitable examples. 

Or 

 (b) What is atomic radius? Explain its 
periodicity in properties in periodic table 
with suitable examples. 

13. (a) What is lattice energy? Explain the factors 
affecting it. 

Or 

 (b) Explain the formation of 2F -using MO 

theory with diagram. 

14. (a) What is meant by diagonal relationship? 
Explain with example. 

Or 

 (b) What is meant by hydration energy? Explain 
the hydration energy of alkali and alkaline 
earth metals. 

15. (a) Explain any five properties of P-block 
elements. 

Or 

 (b) Explain the structure of diborane.  

[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) Write down the Schrodinger wave equation. 
Explain its applications.  

Or 

 (b) Discuss briefly the Bohr's atom model. Write 
down its limitations.  

17. (a) How is electro negativity determined by 
Pauling and Allred Rochow's methods? 

Or 

 (b) How are the elements classified in the long 
form of the periodic take? Explain them.  

18. (a) Explain the VSEPR theory with suitable 
examples. 

Or 

 (b) What is hybridisation? Explain 23dsp  and 
33dsp  with suitable examples.  

19. (a) What are hydrides? How are they classified? 
Explain any two with suitable examples. 

Or 

 (b) Explain briefly the position of hydrogen in 
the periodic table. 
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20. (a) What are carbides? Write down its 
preparation properties and uses. 

Or 

 (b) What are silicates? How are they classified? 
Write down the structures of any three 
silicates. 

 

—————— 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer: 

1.  RÌUPshÁØÖÒ Gx ©¢u Áõ² Qøh¯õx? 

 (A) H    (B) He  

 (C) Xe    (D) Kr   

 Which of the following is not a noble gas? 

 (a) H    (b) He  

 (c) Xe    (d) Kr  
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2.  RÌUPshÁØÖÒ Gx ö£ºöá÷Úm A¯Û 

 (A) 
4

6 ][XeO   (B) 
2

4 ][XeO  

 (C) 
][HXeO4   (D) 

F][XeO3  

 Which of the following is perxenate ion? 

 (a) 4
6 ][XeO   (b) 2

4 ][XeO  

 (c) ][HXeO4   (d) F][XeO3  

3.  RÌUPshÁØÖÒ G¢uU TØÖ \›¯õÚuõS®? 

 (A) C¸®¦ f-öuõSvø¯a ÷\º¢ux 

 (B) C¸®¦ BÁºzuÚ AmhÁøn°À ‰ßÓõ® 

Cøh{ø»z uÛ©[PÎß öuõhøμa ÷\º¢ux 

 (C) C¸®¦ •u»õ® Cøh{ø»z öuõhøμa \õº¢ux 

 (D) C¸®¦ BÁºzuÚ AmhÁøn°À 7–Áx 

öuõSvø¯a \õº¢ux 

 Which of the following statement is correct? 

 (a) Iron belongs to f-block elements 

 (b) Iron belongs to third transition series of the 
periodic table 

 (c) Iron belongs to the first transition series 

 (d) Iron belongs to 7th group of the periodic table 
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4.  •u»õ® Cøh{ø» öuõh›À EÒÍ •uÀ d-öuõSv 

uÛ©® 

 (A) Zn    (B) Cr  

 (C) Ni    (D) Sc   

 The first transition element present in first series 
of d-block is  

 (a) Zn    (b) Cr  

 (c) Ni    (d) Sc  

5.  Gd-°ß öÁÎ G»UmμõÛß Aø©¨¦ 

 (A) 
203 s 6d 5f 4  (B) 

208 s 6d 5f 4  

 (C) 
244 s 6d 5f 4  (D) 

217 s 65df 4   

 The outer electron configuration of  Gd is  

 (a) 203 s 6d 5f 4  (b) 208 s 6d 5f 4  

 (c) 244 s 6d 5f 4  (d) 217 s 65df 4  

6.  BUiøÚkPÎÀ 14 uÛ©[PÒ EÒÍÚ. 

RÌUPshÁØÖÒ Gx AvÀ Qøh¯õx? 

 (A) U    (B) pN  

 (C) mT    (D) mF   
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 There are 14 elements in actinoid series, which  of 
the following element does not belong to this 
series. 

 (a) U    (b) pN  

 (c) mT    (d) mF  

7.  ìö©Àmi[ Gß£x  

 (A) E÷»õP BUø\kPøÍ JkUSÁx 

 (B) uõxUPøÍ BUêá÷ÚØÓ® ö\´uÀ 

 (C) E÷»õP[PøÍ BUêá÷ÚØÓ® ö\´uÀ 

 (D) E÷»õP[PÒ E¸SÁx 

 Smelting is  

 (a) reduction of metal oxides 

 (b) oxidation of minerals 

 (c) oxidation of metals 

 (d) melting of metals 

8.  ªuzuÀ •øÓ £¯ß£kÁx 

 (A) C¯Ø¤¯À E÷»õPÂ¯¼À  

 (B) ¤›zöukzuÀ E÷»õPÂ¯¼À 

 (C) ÷©ØTÔ¯ (A) ©ØÖ® (B) 

 (D) E÷»õPÂ¯¼À £¯ß£kÁx Qøh¯x  
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 Floatation is the process used in 
 (a) physical metallurgy 
 (b) extractive metallurgy 
 (c) both (a) and (b) 
 (d) not used in metallurgy 

9.  A]miU Aª»zvÀ Pøμ¯õux RÌUPshÁØÖÒ Gx? 

 (A) PõÀ]¯® BUø\k  

 (B) PõÀ]¯® Põº£÷Úmk 

 (C) BU\÷»m 

 (D) PõÀ]¯® øímμõUøék 

 Which of the following is insoluble in acetic acid? 

 (a) Calcium oxide  
 (b) Calcium carbonate 
 (c) Oxalate    
 (d) Calcium hydroxide 

10.  ÷|º A¯Û £s£Ô £Szuõ´ÂÀ öPõkUP¨£mh 

E¨ø£U Pøμ¨£uØS ø|m›U Aª»zvØS¨ £v»õP 

øím÷μõS÷Íõ›U Aª»zvØS •ßÝ›ø© 

AÎUP¨£kÁuß Põμn®  

 (A) ø|m÷μmkPÒ \Àø£kPÍõPa ]øuUP¨ 

£kÁvÀø»  

 (B) ø|m›U Aª»zvÀ ø|mμáß EÒÍx 

 (C) øím÷μõ S÷Íõ›U Aª»® J¸ 

BUêá÷ÚØÓ® Aª»® BPõx 

 (D) S÷ÍõøμkPÒ GÎuõP \Àø£kPÍõP ©õÓ»õ® 
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 In qualitative analysis of basic radicals, 
hydrochloric acid is preferred to nitric acid for 
preparing a solution of a given substance. This is 
because 

 (a) nitrates are not decomposed to sulphides 

 (b) nitric acid contains nitrogen 

 (c) hydrochloric acid is not an oxidising acid 

 (d) chlorides are easily converted to sulphides 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (A) ©¢u Áõ²UPÎß ö£õxÁõÚ C¯Ø¤¯À 

£s¦PøÍ GÊxP.  

  Write down the general physical properties 
of noble gases. 

Or 

 (B) Q›¨hõÛß ¦ÐøμkPÒ £ØÔ J¸ SÔ¨¦ 

ÁøμP. 

  Write a short note on the fluorides of 
Krypton. 
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12. (A) øhmhõÛ¯® öuõSv uÛ©[PÎß ö£õxÁõÚ 

£s¦PøÍU TÖP.  

  Give the general properties of titanium 
group elements. 

Or 

 (B) ÂÀQß\ß ÂøÚ³UQ Gß£x ¯õx? Ax 

GÆÁõÖ u¯õ›UP¨£kQÓx? Auß 

•UQ¯zxÁzøu GÊxP. 

  What is Wilkinson’s catalyst? How is it 
prepared? Write down its importance. 

13. (A) ²÷μÛ¯® öíUéõ¦Ðøμk GÆÁõÖ 

u¯õ›UP¨£kQÓx? Auß £s¦PÒ ©ØÖ® 

£¯ßPÒ H÷uÝ® CμsiøÚ GÊxP.  

  How is uranium hexafluoride prepared? 
Write down any two of its properties and 
uses. 

Or 

 (B) »õ¢uøÚkPÒ GÆÁõÖ Pøμ¨£õß 

¤›zöukzuÀ •øÓ°À ¤›zöukUP¨ 

£kQßÓÚ? 

  How are lanthanides separated by solvent 
extraction method? 
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14. (A) øhm÷hÛ¯zvß •UQ¯ uõx ¯õx? 

Av¼¸¢x GÆÁõÖ øhm÷hÛ¯® 

¤›zöukUP¨£kQÓx?  

  What is the important ore of titanium? How 
is it extracted from its important ore? 

Or 

 (B) E÷»õP[PøÍ y´ø©¨£kzx® •øÓPÎÀ 

©sh» y´ø©¨£kzx® •øÓø¯ ÂÍUSP. 

  Explain the zone refining method of 
purification of metals. 

15. (A) S÷μõ÷©m ©ØÖ® £õì÷£m BQ¯ Cøhg\À 

u¸® A¯ÛPøÍ £s£Ô £Szuõ´ÂÀ GÆÁõÖ 

}UP¨£kQßÓÚ?  

  How are chromate and phosphate eliminated 
in qualitative analysis? 

Or 

 (B) £¸©ÚÔ £Szuõ´ÂÀ ÃÌ£iÄ uμ®£õºzuÀ 

GßÓõÀ GßÚ? uS¢u \õßÖhß ÂÍUSP. 

  What is meant by precipitation titration in 
volumetric analysis? Explain with suitable 
example. 



 

 Code No. : 41098 B Page 9 

wk 11

PART C — (5  8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (A) 43 XeOF,XeO  ©ØÖ® 4XeF  BQ¯øÁ GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ? AÁØÔß £s¦PÎÀ 

H÷uÝ® CμsiøÚz u¸P. AÁØøÓ 

Aø©¨ø£ GÊxP. 

  How are 43 XeOF,XeO  and 4XeF  prepared? 
Give any two of their properties. Write down 
their structures. 

Or 

 (B) RÌUPshÁØøÓ ÂÍUSP. 

  (i) QÍõz÷μm ÷\º©[PÒ ©ØÖ® Auß 

£¯ßPÒ 

  (ii) ©¢u Áõ²UPÎß £¯ßPÒ. 

  Explain the following : 

  (i) Clathrate compounds and its uses  (4) 

  (ii) Uses of noble gases.  (4) 

17. (A) d-öuõSv uÛ©[PøÍ Áøμ¯Özx AÁØÔß 

ö£õxÁõÚ £s¦PøÍ ÂÍUSP. 

  Define the d block elements and discuss their 
general characteristics. 

Or 
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 (B) ÷\õi¯® ø|m÷μõ¦¸ìøék, 4KMnO  ©ØÖ® 

¦¸ìê¯ß }»® BQ¯øÁ GÆÁõÖ 

u¯õ›UP¨£kQßÓÚ? AÁØÔß •UQ¯zxÁzøu 

ÂÍUSP. 

  How are sodium nitroprusside, 4KMnO  and 
Prussian blue prepared? Explain their 
importance. 

18. (A) »õ¢uøÚkPÎß BUêá÷ÚØÓ {ø»PÒ, 

Põ¢u¨ £s¦PÒ ©ØÖ® {Ó©õø»¨ £s¦PøÍ 

ÂÍUSP. 

  Discuss the oxidation states, magnetic and 
spectral properties of lanthanides. 

Or 

 (B) C¸®¦z öuõSvz uÛ©[PÒ ¯õøÁ? AÁØÔß 

ö£õxÁõÚ £s¦PøÍ ÂÍUSP. 

  What are iron group elements? Discuss their 
general properties. 

19. (A) ö£›¼¯zvß •UQ¯ uõxUPÒ ¯õøÁ? Ax 

GÆÁõÖ Auß •UQ¯ uõxÂ¼¸¢x 

¤›zöukUP¨£kQÓx? ö£›¼¯zøu GÆÁõÖ 

y´ø©¨£kzu»õ®? 

  What are the important ores of beryllium? 
How is it extracted from its important ore? 
How is beryllium purified? 

Or 
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 (B) RÌUPsh •øÓPøÍ ÂÍUSP. 

  (i) ~øμ ©v¨¦ •øÓ  

  (ii) Põ¢u¨ ¤›¨¦ •øÓ 

  (iii) ÁÖzuÀ. 

  Explain the following methods :  (3 + 3 + 2) 

  (i) Froth floatation process 

  (ii) Magnetic separation 

  (iii) Roasting.  

20. (A) RÌUPshÁØøÓ ÂÍUSP. 

  (i) A÷¯õiö©m›U uμ®£õºzuÀ  

  (ii) Aª»–Põμ® uμ®£õºzuÀ. 

  Explain the following :  (4 + 4) 

  (i) Iodimetric titration 

  (ii) Acid-base titration.   

Or 

 (B) ÃÌ£kzv GßÓõÀ GßÚ? ÃÌ£iÂØPõÚ 

{£¢uøÚPøÍ GÊxP. ÃÌ£iøÁ PÊÁuØPõÚ 

Põμn[PøÍU TÖP. 

  What is meant by precipitant? Write down 
the conditions for precipitation. Give the 
reasons for washing the precipitate. 

—————— 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The IUPAC name of  

 (a) 1-ethyl-3-methyl cyclohexane 

 (b) 3-methyl-1-ethyl cyclohexane 

 (c) 5-ethyl-1-methyl cyclohexane  

 (d) none of the above 
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2. Monocyclo alkanes have the general formula 
 (a) n2nHC   
 (b) nnHC  
 (c) 22nnHC    
 (d) 22nnHC   

3. The correct order of stability of the following 

 (a) 

3

3

3

CH
|
CCH
|

CH

 

H
|
CCH
|

CH

3

3

 

H
|
CCH
|

H

3   

 (b) 

3

3

3

CH
|
CCH
|

CH

 

H
|
CCH
|

CH

3

3

 

H
|
CCH
|

H

3   

 (c) 

3

3

3

CH
|
CCH
|

CH

 

H
|
CCH
|

CH

3

3

 

H
|
CCH
|

H

3   

 (d) None of the above 

4. Which of the following shows a dipole moment of 
zero? 

 (a) 22ClCH  (b) 3NH  
 (c) 3BF   (d) 0CH2   
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5. The correct order of acidity of the following is 
 (a) OHHFNHCH 234   
 (b) OHHFNHCH 234   
 (c) HFOHNHCH 234   
 (d) 323 NHOHHFCH   

6. 

 

Here X is 

 

(a)

  

 

(b)

  

 

(c)

  

 

(d)

  



 

Code No. : 41099 E Page 4

7. 2HClX2HFCCl 5sbF
4     

 In the above reaction ‘X’ is 

 (a) Freon-12  

 (b) Freon-11 

 (c) Freon-113  

 (d) None of the above 

8. —————— is used as solvent for oils and fats. 

 (a) Westrosal (b) Chloroprene 

 (c) Pyrine (d) Freon 

9. Three membered cyclic ethers are called 

 (a) oxiranes  

 (b) alkaloids 

 (c) lactones  

 (d) none of the above 

10. An ether is more volatile than an alcohol having 
the same molecular formula due to 

 (a) dipolar character of ethers 

 (b) inter-molecular hydrogen bonding in alcohols 

 (c) alcohols are having resonance structures 

 (d) none of the above 
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PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (a) Name the following using IUPAC 
nomenclature. 

  (i) 23 CHCHCH   

  (ii) 
OH
|

CHCHCH 33 

 

  (iii) 
CN
|

COOHCHCHCH 23 

 

  (iv) CHCHOCHCH3   

  (v) 

3

223

OCH
|

OHCHCHCHCH 

 

Or 

 (b) Explain the aromatic and aliphatic 
compounds with suitable examples. 
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12. (a) Discuss the electronic effect with suitable 
examples. 

Or 

 (b) Discuss with suitable examples, the 2sp  and 
3sp  hybridisations. 

13. (a) Discuss the mechanism of 1,4-addition 
reaction. 

Or 

 (b) State and explain Markownikoff’s rule with 
suitable example. 

14. (a) Discuss the mechanism of  2E  with suitable 

example. 

Or 

 (b) What is meant by Freon? How is it prepared? 
Mention its properties. 

15. (a) How are ethers and alcohols distinguished? 

Or 

 (b) How is dioxane prepared? Explain its uses. 
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PART C — (5  8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (a) Based on carbon skeleton and functional 
groups, how are the organic compounds 

classified? 

Or 

 (b) Name the following based on IUPAC system. 

  (i) 

3

223

CH
|

ClCHCHCHCH 

 

  (ii) CHCCCH   

  (iii) 3223 OCHCHCHCH   

  (iv) COOHCHCH 23  
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  (v) 

3

23

CH
|

NHCHCH 

 

  (vi) 

O

||

NHCCH 23 

 

  (vii) 

OO

||||

CHCOCCH 33 

 

  
(viii)

 

3

223

H

|

ClCCHCHCHCH

||

O

OC

  

17. (a) Describe briefly the dissociation of homolytic 
and heterolytic bonds. 

Or 

 (b) (i) Discuss the stability of olefins. (4) 

  (ii) Explain the inductive effect with 
suitable examples.  (4) 
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18. (a) (i) What are alkadienes? Explain their 

types.   (4) 

  (ii) What is meant by hydroboration? 

Explain.   (4)  

Or 

 (b) (i) Explain briefly the mechanism of  

1,2-addition.   (5) 

  (ii) Discuss the peroxide effect with 

suitable example.  (3) 

19. (a) Define the addition, substitution, 

elimination and polymerisation reactions 

and explain them with suitable examples. 

Or 

 (b) (i) State Hoffmann’s and Saytzeff’s rules.  

    (4) 

  (ii) How is Westron prepared? Give its 

uses.   (4) 
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20. (a) How are allyl alcohol prepared? Explain its 
properties in details. 

Or 

 (b) How are primary, secondary and tertiary 
alcohols distinguished? 

  

——––––––––– 
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Answer ALL questions. 

1. What is the  IUPAC name of crotonaldehyde?  

 (a) But-2-en-l-al (b) But-3-en-1-al 

 (c) Propenal  (d) None 

2. What is the product of action grignard reagent 
with ketone?   

 (a) 3 alcohol  (b) 2 alcohol 

 (c) 1 alcohol  (d) None 

(6 pages) 
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3. Which of the following is more acidic?  

 (a) HCOOH   (b) COOHCH3  

 (c) COOHClCH2  (d) COOHCHCH 23  

4. Which hydroxy acid gives  ,  -unsaturated acid 

on heating?  

 (a)  -hydroxy acid (b)  - hydroxy acid 

 (c)  - hydroxy acid (d) None 

5. LiCH3  reacts with 2CO  followed hydrolysis gives 

 (a) Propyl alcohol (b) Acetic acid 

 (c) Ethyl alcohol (d) None 

6. Tetra ethyl lead is used a/an 

 (a) anti-knock (b) insecticide 

 (c) catalyst  (d) none 

7. –––––––––– gives reddish violet colour with 3FeCl  

solution  

 (a) Keto form (b) Enol form 

 (c) Amido form (d) None 
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8. Antipyrine is prepared by treating phenyl 
hydrazine with 

 (a) Acetoacetic ester (b) Malonic ester 

 (c) Urea   (d) None 

9. The angle strain in cyclopentane is 

 (a) –5. 25  (b) 9–75 

 (c) 0.75   (d) 24.75 

10. The most stable cycloalkane is  

 (a) Cyclopropane (b) Cyclo butan  

 (c) Cyclo pentane (d) Cyclo hexane 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain Aldol condensation and crossed aldo 
condensation with mechanism. 

Or 

 (b) Discuss the properties of crotonaldehyde and 

succiraldehyde. 
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12. (a) Explain the action of heat an dicarboxylic 
acids. 

Or 

 (b) Discuss the preparation and properties of 
acid anhydrides and acid amides. 

13. (a) Explain Reformatsky reaction and its 
importance. 

Or 

 (b) Give the preparation and uses of mustard 
gas. 

14. (a) Write an amido-imido tautomerism. 
Or 

 (b) Explain nitro-acinitro tautomerism. 

15. (a) Explain Sachse-Moh theory. 
Or 

 (b) Explain Coutson and Moffit's concept. 

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 following reactions with 
mechanism. 

  (i) Kaoevenaged reaction  

  (ii) Wittig reaction. 
Or 

[P.T.O.]
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 (b) Explain : 

  (i) Addition of Grignard reagent with 
aldehydes and ketoner.  

  (ii) Mechanism of MPV reduction. 

17. (a) Explain the preparation and properties of 
urea. 

Or 

 (b) Give the preparation and properties of lactic 
acid and citric acid. 

18. (a) Explain the preparation and properties of 
thioethers. 

Or 

 (b) Explain the preparation and properties of 
diethyl zinc. 

19. (a) How are the following compounds 
synthesized from Malonic ester? 

  (i) Barbituric acid 

  (ii) Cyclobutane carboxylic acid 

  (iii) Glutaric acid 

  (iv) Acetone. 
Or 

 (b) Give the preparation and synthetic 
applications of cyanoacetic ester. 
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20. (a) Explain the methods of preparation of  
Cycloalkanes. 

Or 

 (b) Explain the properties of Cycloalkanes. 

 

—————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Which of the following disease is caused by 
pathogenic bacteria?  

 (a) Cholera  

 (b) Dysentery 

 (c) Typhoid  

 (d) All the above 

(6 pages) 
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2. Enrichment of water by nutrient is called 

 (a) Precipitation (b) Eutrophication 

 (c) Acidification (d) Acid rain 

3. Hardness of water is due to —————. 

 (a) Ca and Mg (b) Ca and Cu 

 (c) Cl  (d) Mg and F 

4. The permissible limit of turbidity for a drinking 
water based on WHO is 

 (a) 2 NTU (b) 10 NTU 

 (c) 5 NTU (d) 20 NTU 

5. The removal of NaCl from water is known as  
—————. 

 (a) Filtration (b) Precipitation 

 (c) Desalination (d) Softening 

6. Which of the following is a disinfectant? 

 (a) 342 )(SOAl  (b) 3O  

 (c) 2O   (d) 42SONa  

7. Oil and grease in water are removed by 

 (a) Precipitation (b) Filtration 

 (c) Boiling (d) Shimming 
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8. Which of the following is chemical precipitating 
agent used in waste water treatment? 

 (a) 22OH  (b) 342 )(SOAl  

 (c) 2Cl   (d) All the above 

9. ————— of the earth is covered with water. 

 (a) 10%  (b) 30% 

 (c) 50%  (d) 70% 

10. The “Ganga Action Plan” was introduced on the  
—————. 

 (a) year 1986 (b) year 1987 

 (c) year 1988 (d) year 1985 

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (a) What is Eutrophication? Write any two 
effects of it. 

Or 

 (b) Explain the sources of water pollution. 
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12. (a) How will you measure pH of water sample? 

Or 

 (b) What are BOD and COD of water? Explain. 

13. (a) Write note on: Sedimentation process. 

Or 

 (b) Write note on: Disinfection of water. 

14. (a) Explain primary treatment of waste water 
treatment. 

Or 

 (b) Write note on: Chemical precipitation. 

15. (a) Explain the role of water recycling in water 
management. 

Or 

 (b) “The water prevention and control of 
pollution Act 1974” – Explain. 

PART C — (5  8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (a) Write different types of water pollutants. 

Or  

[P.T.O.]
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 (b) Explain the following: 

  (i) Detergents in water pollution. (4) 

  (ii) Radioactive materials in water 
pollution.   (4) 

17. (a) Explain the procedure for the determination 
of DO. 

Or 

 (b) How will you determine total hardness of 
water? 

18. (a) Describe water softening process. 

Or 

 (b) Write the methodology of desalination 
process. 

19. (a) Explain secondary Waste Water treatment 
process. 

Or 

 (b) Write various stages of Waste Water 
treatment. 
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20. (a) Explain the objectives and implementation 
of Ganga Action Plan 

Or 

 (b) (i) Write the importance of lakes and 
rivers in India.  (4) 

  (ii) Rain Water harvesting method. (4) 

——––––––––– 
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Answer ALL questions. 

 Choose the correct answer. 

1. The twelve principles of green chemistry were 
developed by 

 (a) Anastas and Wurtz 

 (b) Anastas and Warner 

 (c) Andrews and Wurtz 

 (d) Andrews and Warner 

(6 pages) 
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2. What is the frequency range of microwave 
radiation? 

 (a) 100 Hz to 1000 Hz 

 (b) 300 MHz to 300 GHz 

 (c) 500 GHz to 1000 GHz 

 (d) None of these 

3. Graphene is an example of 

 (a) one dimensional nano system 

 (b) two dimensional nano system 

 (c) three dimensional nano system 

 (d) none of these 

4. Bottom up approach and top down approach are 
the  

 (a) methods of synthesising nanoparticles 

 (b) analysing process of the structure of nano 
systems 

 (c) electrochemical behaviour of the 
nanoparticles 

 (d) none of these 

5. During corrosion, metals are generally converted 
to their 

 (a) oxides (b) hydroxides 

 (c) sulphides (d) all the above 
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6. Which of the following statements is correct? 

 (a) in a galvanic couple, the anodic metal 
corrodes faster than the cathodic metal 

 (b) in a galvanic couple, the cathodic metal 
corrodes faster than the anodic metal 

 (c) in a galvanic couple, both the cathodic metal 
and the anodic metal corrodes at the same 
rate 

 (d) in a galvanic couple, neither the cathodic 
metal nor the anodic metal gets corroded 

7. Mobile phase of HPLC is known as 

 (a) analyte (b) eluent 

 (c) additive (d) gradient 

8. Amperometry is used to 

 (a) coat films on surface 

 (b) remove the coating from the surface 

 (c) detect the presence of ions 

 (d) none of these 

9. For fission reactors, the common fuel used is 

 (a) 2UO   (b) 32OU  

 (c) 4UO   (d) 22OU  
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10. Which of the following statements is correct? 

 (a) Hydrogen has a high energy density by 
weight and low energy density by volume 

 (b) Hydrogen has a low energy density by 
weight and high energy density by volume 

 (c) Hydrogen has the same energy density by 
weight and volume 

 (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) Discuss the concept of atom economy. 

Or 

 (b) What is the need for practising green 
chemistry? 

12. (a) Discuss the characteristic features of 
nanoparticles. 

Or 

 (b) How can nanoparticles be prepared from 
metal ions using citrate?  

[P.T.O.]
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13. (a) Describe the causes for corrosion. 

Or 

 (b) Discuss the mechanism of corrosion 
inhibition in acidic medium. 

14. (a) Explain the theoretical aspects of 
colorimetry.  

Or 

 (b) Distinguish between coulometry and 
amperometry. 

15. (a) Explain how hydrogen can be stored by 
hydrides. 

Or 

 (b) Explain how the spent nuclear fuels are 
treated? 

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Describe representative reactions that are 
carried out by microwave radiation. 

Or 

 (b) Discuss the principles of green chemistry in 
detail. 



 

Code No. : 9147 Page 6

17. (a) Explain the optical and electrical properties 
of nanomaterials. 

Or 

 (b) Describe the methods of preparing 
nanomaterials by physical methods. 

18. (a) Explain the techniques available to inhibit 
corrosion. 

Or 

 (b) Discuss the electrochemical properties of 
corrosion. 

19. (a) Discuss the principles and applications of 
cyclic voltammetry. 

Or 

 (b) Describe the uses of chromatographic 
techniques in separation and purification 
with special reference to HPLC. 

20. (a) Write a note on the generation of electrical 
power from solar energy. 

Or 

 (b) Write notes on : 
  (i) hydrogen from sunlight. 
  (ii) fuel cells. 

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

Answer ALL questions. 

 Choose the correct answer :  

1. Most common pattern fingerprint is ––––––––––– 
 (a) Loops  (b) Whorls 
 (c) Composite (d) Arches 

2. What is Hypertext Transfer Protocol (HTFP)? 
 (a) The protocol to copy files between computers 
 (b) The transfer protocol to transfer Web pages 

to a browser 
 (c) The database access protocol for SQL 

statements 
 (d) The hardware/software protocol that limits 

access to company data 

(6 pages) 
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3. The applications of bio-nanocomposites in   
––––––––––––  

 (a) Tissue engineering  

 (b) Drug delivery 

 (c) Genetherapy  

 (d) All the above 

4. For high sensitivity or selectivity environmental 
sensors to sense the gaseous chemical like  
–––––––––––– 

 (a) CO2   (b) NO3 

 (c) O2   (d) NO 

5. Teflon is made soft by adding –––––––––––– 

 (a) Di-iso-n-butyl phthalate 

 (b) Quartz 

 (c) Silicate 

 (d) Camphor 1 

6. Polymer used as a corrosion control paint is  
–––––––––––– 

 (a) PMMA  (b) Bakelite 

 (c) Thiokal  (d) Teflon 
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7. What is meant by a drug’s ‘specifications’? 

 (a) The molecular dimensions of a molecule 

 (b) He physical properties of a drug 

 (c) The purity tests and purity standards 
required of a drug  

 (d) The functional groups on a drug that are 
important to its activity 

8. What is the purpose of Phase 1 clinical trials? 

 (a) To select a lead compound from a lead series 

 (b) To establish the safety of administration to 
humans 

 (c) To identify a target population 

 (d) To test whether the proposed drug actually 
works 

9. The universal energy currency for all cells is 

 (a) ATP   (b) NAD+ 

 (c) ADP   (d) Enzymes 

10. Trypsin is an enzyme which –––––––––––– 

 (a) Oxidases proteins 

 (b) Oxidises carbohydrates  

 (c) Hydrolyses proteins 

 (d) Hydrolyses fats 
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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) How will you detect the steroid consumption 
in athletes? 

Or 

 (b) Enumerate the www and chemical databases 
on Internet. 

12. (a) How does nano particles act as sensors in 
various fields? 

Or 

 (b) Describe the properties of bio-nano 
composites. 

13. (a) Write the synthesis and applications of 
TEFLON. 

Or 

 (b) Write the synthetic route, structure and 
applications of Poly ethylene terephthalate. 

14. (a) Describe the stability studies on 
formulations. 

Or 

 (b) Brief in detail about Preclinical trials.  

[P.T.O.]
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15. (a) Write the mechanism of enzyme action. 

Or 

 (b) Describe about the co-enzyme A as universal 
carriers of acyl groups. 

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 Forensic Fiber and Hair 
Evidence Analysis. 

Or 

 (b) Describe in brief about the bloodstain 
pattern analysis. 

17. (a) Give the applications of nanomaterials in 
catalysis. 

Or 

 (b) Write a brief note on fuel cells. 

18. (a) Give the synthetic route, structure and 
applications of the following engineering 
plastics. 

  (i) Polyphenylene Oxide (PPO) 

  (ii) Polyphenylene sulphide (PPS) 

Or 
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 (b) Mention the synthetic  route, structure and 
applications of the following engineering 
plastics. 

  (i) Poly amides (PA) 

  (ii) Acrylonitrile butadiene styrene (ABS). 

19. (a) Enumerate the clinical phase trials. 

Or 

 (b) Explain about the preclinical pharmacology 
and toxicology. 

20. (a) Deduce the biological energy for the 
following : 

  (i) ATP 

  (ii) NADH. 

Or 

 (b) Establish Calixarenes as a enzyme model. 

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

Answer ALL questions. 

 Choose the correct answer :  

1. According to VSEPR theory, the shape of TeCl4 

molecule is –––––––––––– 

 (a) tetrahedral  

 (b) square planar 

 (c) distorted tetragonal pyramid  

 (d) square pyramid 

(8 pages) 
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2. Calculate the lattice energy of SrO at 0 K from the 
given data using Kapustinskii equation. Given :  
  = 2, r+ = 126 pm and r– = 126 pm. 

 (a) –4072 kJmol–1  (b) –3220 kJmol–1 

 (c) –1376 kJmol–1  (d) –3397 kJmol–1 

3. Manganate(VI) ions are unstable in aqueous 
solution and undergo disproportionation to 
Mn(VII) and Mn(II). Why? 

 (a) The difference of the standard potentials of 
the species is +0.73 V  

 (b) The K for the disproportionation reaction is 
1050 at 298 K 

 (c) In Latimer diagram the potential on the 
right of the species is higher than the 
potential on the left 

 (d) All of the above 

4. In metallurgy the choice of a reducing agent and 
the conditions for a particular extraction process 
can be assessed using –––––––––––– 

 (a) Latimer diagram  

 (b) Ellingham diagram 

 (c) Frost-Ebsworth diagram  

 (d) None of these 
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5. The mineral fluorite (CaF2) is blue-purple in 
colour due to 

 (a) H-centres  (b) R-centres 

 (c) M-centres (d) F-centres 

6. The number of Schottky defects present in NaCl at 
room temperature is approximately ––––––––––– 

 (a) 1016 defects/cm3 (b) 106 defects/cm3 

 (c) 103 defects/cm3 (d) 102 defects/cm3 

7. The magnetic moment calculated for Eu3+ is 0 BM, 
but the observed magnetic moment at room 
temperature is 3.2 – 3.5 BM. The reason is  
–––––––––––– 

 (a) temperature dependent paramagnetism 

 (b) temperature independent paramagnetism 

 (c) high value of spin-orbit coupling 

 (d) quenching of orbital contribution  

8. In the coordination complexes of lanthanoides, the 
bonds formed between Ln3+ ions and ligands are 
electrostatic. Why? 

 (a) The size of Ln3+ ions is large for effective 
overlap 

 (b) Ln3+ ions are highly electropositive 

 (c) The 4f electrons are well shielded and have 
poor overlap with ligand orbitals 

 (d) None of the above 
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9. What is the fission energy released during the 
symmetric fission of 250 100Fm? (The atomic masses: 
250 100Fm = 250.0795 a.m.u; 125 50Sn = 124.9077 
a.m.u.) 

 (a) 225.88 MeV (b) 215.88 MeV  

 (c) 245.88 MeV (d) 275.88 MeV 

10. In breeder reactors enriched 235U is used. The 
concentration of 235U is 

 (a) ~3.5%  (b) ~15.0%  

 (c) ~9%   (d) ~25% 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) What are delta )(  bonds? The compound, 

K2[Re2Cl8] has one  -bond in addition to one 
 - and two  -bonds. Prove the statement. 

Or 

 (b) Based on VSEPR theory account for the 
shapes of the following molecules : 

  XeOF4, XeF5 
–, XeO2F2, XeO3 and XeF6.  

[P.T.O.]
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12. (a) Discuss Bronsted-Lowry, Lux-Flood, 
Usanovich and Lewis definitions of acids and 
bases with examples. 

Or 
 (b) Discuss any four important reactions carried 

out in liquid SO2. 

13. (a) Derive an expression to calculate number of 
Schottky defects in a crystal.  

Or 

 (b) Sketch and explain the structure of 

  (i) Perovskite and  

  (ii) Spinel. 

14. (a) What is characteristic about the coordination 
number of lanthanide ions? Explain with 
suitable examples. 

Or 
 (b) What are shift reagents? Give their 

applications with examples. 

15. (a) Taking the energy released per uranium 
fission is 200 MeV, compute the number of 
uranium atoms that must fission per second, 
such that the power generated equals 10 MW. 

Or 
 (b) Explain stripping and fragmentation 

reactions with example. 
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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 suitable diagrams illustrate different 

combinations of atomic orbitals leading to 

 ,  - and  -molecular orbitals. Comment 

on their symmetry and nodal planes. 

Or 

 (b) (i) Calculate a value for the electron 

affinity of oxygen for second electron. 

Take Magnesium Oxide (MgO) as a 

model and devise a suitable cycle. Use 

the data given below. (Hint : Use 

Kapustinskii equation to calculate lattice 

energy).  H°atm (Mg, s) : 147.7 kJ mol–1, 

I1 (Mg): 736 kJ mol–1, I2 (Mg): 1452 kJ 

mol–1, 1/2 D (O-O): 249 kJ mol–1, 

 H°f(MgO, s): –601.7 kJ mol–1, E(O):  

141 kJ mol–1,    Z+ =  2, Z– = 2,   = 2, 

r+ = 86 pm, r– = 126 pm. 

  (ii) What is Bent’s rule? Explain with an 

example. 
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17. (a) Discuss the applications of redox reactions  
(i) in metallurgy, (ii) disproportionation 
reactions and (iii) complex formation 
reactions. 

Or 

 (b) (i) Write on the theoretical basis of 
hardness and softness.  

  (ii) In the light of HSAB concept, explain 
(1) symbiosis (2) Irving William series. 

18. (a) (i) What are superconductors? Explain 
different types of high temperature 
superconductors with transition 
temperatures achieved.  

  (ii) Write short note on Cooper electrons. 

Or 

 (b) (i) What are non-stoichiometric 
compounds? Give examples. Discuss 
the different ways by which non-
stoichiometry may result in chemical 
compounds. 

  (ii) Explain the distribution of energy 
bands in the conductors, insulators and 
semiconductors. 
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19. (a) (i) What is lanthanide contraction? 
Discuss its effect on the properties of 
post lanthanide transition and 
lanthanide elements.  

  (ii) Compare lanthanide and actinide 
elements in terms of their colour and 
oxidation state. 

Or 

 (b) Describe the magnetic behaviour of 
lanthanides and actinides. Calculate s  and 

eff  for Yb3+. 

20. (a) (i) Explain fissile and fertile isotopes. How 
is fertile isotope converted into fissile 
isotope?  

  (ii) Write a note on mass distribution in 
the nuclear fission products.   

Or 

 (b) (i) Describe various types of reactions that 
take place in cosmic furnace.  

  (ii) Suggest a method to derive energy 
from fusion reaction. 

———————— 
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 Choose the correct answer : 

1. Although OH  is  a changed species but lies at 
low end than OH2  in spectrochemical series. 
Why?  

 (a) OH  has light LFSE than OH2  

 (b) It forms  d  bond only 

 (c) It can not form  -bond 

 (d) None of these 

(6 pages) 
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2. Give the number of unpaired electron for 

   4

6
II CNFe  

 (a) 2   (b) 0 
 (c) 1   (d) 4 

3. The reaction in which aqua ligand from an aqua 
complex is replaced from the coordination shell by 
some anion is called   –––––––––– 

 (a) aquation  (b) anation 
 (c) base hydrolysis (d) electron transfer 

4. The rate of acid hydrolysis reaction of six 
coordinate Co (III) ammine complex is found to be 
–––––––––– 

 (a) second order (b) first order 
 (c) zero order (d) third order  

5. The term symbol of 3Co  is 

 (a) 4
5D   (b) 3/2

2 D  

 (c) 4
3F    (d) 0

1F  

6. The selection rule for electronic transition in 
coordination complex is        

 (a) 1l   and 0s   
 (b) 0l   and 0s  , 1  and 2  
 (c) 2l   and 1s   
 (d) 0l  and 1s    



 

 Code No. : 9149 Page 3 

Wk 10 

7. The substances for which the magnetic 
permeability   is more than one are called  
–––––––––– substances. 

 (a) Paramagnetic  (b) Diamagnetic 

 (c) Ferromagnetic  (d) antiferromagnetic 

8. Inner orbital complexes are –––––––––– 

 (a) Paramagnetic (b) Diamagnetic 

 (c) Ferromagnetic (d) anti ferromagnetic 

9. The diborane the B atom is considered as ––––––– 
  hybridized 

 (a) 32spd   (b) 3sp  

 (c) 2sp    (d) sp 

10. An example of sheet silicate is  –––––––––– 

 (a) asbestos  (b) mica 

 (c) talc   (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) Give an account on the site selection of the 
cations in spinels. 

Or 

 (b) Explain the basic features of LFT. 
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12. (a) Define stepwise stability constant and overall 
stability constant. How are they related? 

Or 

 (b) Explain the base hydrolysis of six coordinated 
Co (III) complex.  

13. (a) Discuss the electronic spectrum of 
   2

63NHNi with Orgel diagram. 

Or 

 (b) Illustrate with suitable example how IR 
spectra is useful in the study is of the 
structure of metal complexes. 

14. (a) What is magnetic moment? Explain the 
application of magnetic moment in the 
elucidation of the structure of inorganic 
compounds. 

Or 

 (b) With examples tabulate the types of 
magnetism and their magnitude. In the table 
incorporate the causes for magnetic behavior 
and the temperature and field dependence. 

15. (a) Discuss the methods of preparation, structure 
and bonding in polysulphur nitrogen 
compounds. 

Or 

 (b) Draw and explain the structure and bonding 
of   2

8ReCl .  

[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 the applications CFT. 
Or 

 (b) Describe the crystal field theory of octahedral 
complexes. 

17. (a) Describe the spectrophotometric method of 
determination of stability constant. 

Or 

 (b) What is an electron transfer reaction? 
Discuss the complementary and non 
complementary electron transfer reaction. 

18. (a) Describe the effect of spin orbit coupling on 
spectra and LS coupling scheme. 

Or 

 (b) Explain the electronic spectra of lanthanide 
and actinide complexes. 

19. (a) Discuss in detail the magnetic properties of II 
and III transition metal complexes.  

Or 

 (b) Explain the following. 

  (i) paramagnetism and thermal energy. 

  (ii) Mixing of excited term with ground state 
term through second order Zeeman 
effect. 
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20. (a) Discuss in detail the structure and bonding 
hexanuclear cluster   2

126ClNb  and 
  486 ClClMo . 

Or 

 (b) Discuss in detail the molecular frame work of 
hydrides of boron skeletal electron pair 
counting and Wade’s rule. 

 

–––––––––– 
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Answer ALL questions. 

 Choose the correct answer : 

1. The disubstituted hexacarbonyl complex, 
[Cr(CO)4(PPh3)2] has one very strong IR absorption 
band at 1889 cm’ and two other very weak bands 
in the CO stretching region. What is the probable 
structure of this compound? 

 (a) cis-[Cr(CO)4(PPh3)2] (C2v) 

 (b) trans-[Cr(CO)4(PPh3)2] (D4h) 

 (c) Mixture of cis-[Cr(CO)4(PPh3)2] and trans-
[Cr(CO)4(PPh3)2] 

 (d) None of the above 
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2. In the neutral atom method of electron counting, a 

linear nitrosyl (NO) ligand is regarded as a 

–––––––––––– donor and a bent nitrosyl as a 

–––––––––––– donor. 

 (a) three-electron and two-electron 

 (b) three-electron and one-electron 

 (c) one-electron and two-electron 

 (d) two-electron and three-electron 

3. Which of the following statements is correct about 

turnover frequency (TOF)? 

 (a) TOF is the number of catalytic cycles before 

deactivation of the catalyst 

 (b) TOF doesn’t depend on condition of reaction 

 (c) TOF is the number of catalytic cycles 

completed per unit time 

 (d) None of the above 
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4. The homogeneous catalyst used in the water-gas 

shift reaction is 

 (a)   4COHFe  (b)   22ICORh  

 (c)     ClCObpyRu 2  (d) All of the above 

5. At –205 °C a sharp single peak is obtained for NF3 

and as the temperature is raised, the line 

broadens and at 20 °C a spectrum consisting of a 

sharp triplet results. Why? 

 (a) At low temperature the slow molecular 

motions are most effective for quadrupole 

relaxation of N14 ; and, as a result, a single 

line is obtained 

 (b) At higher temperatures, relaxation is not as 

effective and the lifetime of a given state for 

N14  nucleus is sufficient to cause spin-spin 

splitting 

 (c) The changes in a series of spectra obtained 

as a function of temperature are opposite to 

those normally obtained for exchange 

processes 

 (d) All of the above 
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6. The ESR spectrum of a solution of    3
5NOCNFe  

consists of three equally-spaced hyperfine lines, 
while that of    2

5NOCNMn  has six hyperfine 

lines. Why? 

 (a) In    3
5NOCNFe  the unpaired electron 

interacts with Fe58  but in    2
5NOCNMn  it 

interacts both with N14  of NO ligand and 
Mn55 . 

 (b) In    3
5NOCNFe  the unpaired electron 

interacts only with N14  of NO ligand but in 
   2

5NOCNMn  it interacts only with Mn55  

 (c) In    3
5NOCNFe  the unpaired electron 

interacts both with N14  and Fe58  but in 

   2
5NOCNMn  it interacts with only N14  

 (d) None of the above 

7. Why are the applications of TGA more limited 
than those for DSC? 

 (a) Handling of TGA is difficult and time 
consuming than DSC 

 (b) Nitrogen or Argon gas is used to purge the 
burner in TGA but not in DSC 

 (c) Many important thermal transitions are not 
accompanied by a change in mass 

 (d) None of the above 
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8. A solution containing 5.24 mg/100 mL of A  

(335 g/mol) has a transmittance of 55.2% in a 1.50 

cm cell at 425 nm. Calculate the molar 

absorptivity of A at this wavelength. 

 (a) 5.60  103 L mol–1 cm–1  

 (b) 5.60  104 L mol–1 cm–1 

 (c) 1.56  10–4 L mol–1 cm–1  

 (d) 1.10  103 L mol–1 cm–1 

9. The reaction,      32
3 EubpyRu   

              23
3 EubpyRu  is 

 (a) oxidative quenching  

 (b) reductive quenching 

 (c) energy transfer  

 (d) self-exchange reaction 

10. Which of the following complexes has highest 

lifetime? 

 (a) [Fe(bpy)3]3+  (b) [Cr(bpy)3]3+  

 (c) [Ru(bpy)3]2+  (d) [Ir(bpy)3]3+ 
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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) Dinitrogen complexes are less stable than 
metal carbonyls though 2N  and CO are 
isoelectronic. Give reason. 

Or 

 (b) Give the preparation methods of metal-arene 
complexes. Show that the rings in these 
complexes are labile. 

12. (a) Discuss the structure and molecular orbital 
description of   Niallyl 2

3  . 

Or 

 (b) Explain the Wacker process of acetaldehyde 
production from ethylene and oxygen. 

13. (a) EPR is a powerful tool for elucidation of 
structure. Prove this statement using 
      5

5353 NHCoOOCoNH  as an 

example. 

Or 

 (b) Explain the terms zero field splitting and 
Kramer’s degeneracy. Applying these two 
phenomena, predict the number of EPR 
spectral lines for    2

62OHMn . 
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14. (a) In TGA, when a sample of   OnHNOBi 23   of 
mass 100 mg was heated to 500 °C and 
dryness, loss in mass was 18.56 mg. 
Calculate the number of water molecules, n. 

Or 
 (b) (i) Explain inductively coupled Argon 

plasma source used in atomic 
absorption spectroscopy.   

  (ii) Discuss the principle and applications 
of atomic fluorescence spectroscopy. 

15. (a) 2TiO  is an excellent green catalyst in 
removing air and water pollutants. 
substantiate the statement. 

Or 
 (b) Give different types of excited states and 

explain various reactions taking place from 
them. 

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Draw Ligand Group Orbitals (LGO) and 
matching atomic orbitals on iron for 
ferrocene and construct molecular orbital 
diagram. Using MO diagram give the 
electronic configuration of ferrocene and hint 
at its stability and magnetic property. 

Or 
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 (b) Discuss the structure and bonding in the 
following metal carbonyls : 

  (i)  123 COFe  

  (ii)  182 COCo  

  (iii)  92 COFe  and 

  (iv)  102 COMn . 

17. (a) What is oxo process? Explain briefly the 
widely accepted mechanism of this process. 
Mention the disadvantages associated with 
the catalyst used in the process and how can 
it be improved. 

Or 

 (b) Write short notes on : 

  (i) Water gas shift reaction  

  (ii) Zeigler-Natta catalysis. 

18. (a) (i) The 31P-NMR spectrum of P4S3 consists 
of two peaks with the, intensity ratio 
3:1. The more intense peak is a doublet 
and the less intense is a quadruplet. 
Interpret the spectrum and suggest a 
structure for 34SP . 

  (ii) What are fluxional molecules? How is 
NMR useful in the study of fluxionality 
in organometallic compounds? 

Or 
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 (b) (i) Enumerate different factors affecting 
the magnitude of ‘g’ values. 

  (ii) V(IV) system (51V, I = 7/2), is expected 
to give eight line pattern in EPR but 
two overlapping eight line patterns are 
obtained at low temperature. Give 
reason. 

19. (a) (i) What is an internal standard and why 
is it used in analysis?  (2) 

  (ii) Why are atomic emission methods with 
an JCP source better suited for  
multi-element analysis than arc flame 
atomic absorption methods? (1) 

  (iii) Why do ion lines predominate in spark 
spectra and atom lines in arc and  
ICP spectra?    (1) 

  (iv) Why are arc sources often blanketed 
with a stream of an inert gas? (1) 

  (v) Why are ionization interferences less 
severe in ICP than in flame emission 
spectroscopy?   (2) 

  (vi) Give any two advantages of plasma 
sources compared with flame sources 
for emission spectrometry? (1) 

Or 
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 (b) (i) Why in a hydrogen-oxygen flame the 
atomic absorption signal for iron was 
found to decrease in the presence of 
large concentrations of sulphate? 
Suggest three possible methods for 
overcoming the potential interference 
of sulphate in a quantitative 
determination of iron. 

  (ii) List the types of physical and chemical 
changes that can yield exothermic and 
endothermic peaks in DTA and DSC. 

  (iii) Describe the difference between  
power-compensated and heat-flux DSC 
instruments. 

  (iv) Why does the glass transition for a 
polymer yield no exothermic or 
endothermic peak? 

20. (a) Discuss about the photoaquation, photoanation 
and photoracemisation reactions of Cr(III) and 
account for the role of different excited states 
in these reactions. 

Or 

 (b) Write in detail about the photophysical and 
photochemical properties of    2

3bpyRu . 

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

Answer ALL questions. 

 Choose the correct answer : 

1. Cyclopentadienyl cation is an example of  
————— and —————. 

 (a) Benzenoid, aromatic 

 (b) Non-benzenoid, antiaromatic 

 (c) Benzenoid, non-aromatic 

 (d) Non-benzenoid, aromatic 
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2. Napthalene is an example of ————— 
hydrocarbon and Azulene is an example  
————— hydrocarbon. 

 (a) Alternant, alternant 

 (b) Non-alternant, alternant 

 (c) Alternant, non-alternant 

 (d) Non-alternant, non-alternant 

3. The number of intermediate formed in 2SN  
reaction is —————. 

 (a) 1   (b) 2 

 (c) 3   (d) Nil 

4. In aliphatic nucleophilic substitution unimolecular 
reaction, the Geometry of second transition state 
resembles to that of —————. 

 (a) Intermediate (b) I Transition state 

 (c) Reactant  (d) Product 

5. The methylene Protons in 3-bromo-1-butanal is  
————— protons. 

 (a) Homotopic  

 (b) Enantiotopic 

 (c) Diastereotopic  

 (d) None of these 
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6. The nomenclature of is of ———— 

configuration. 

 (a) 1Z, 3E, 5Z (b) 1E, 3Z, 5Z 

 (c) 1Z, 3Z, 5E (d) 1E, 3E, 5E 

7. The decreasing order of migratory aptitude among 
the aryl groups is 

 (a) p-anisyl > p-tolyl > phenyl > p-chlorophenyl 

 (b) p-tolyl > p-anisyl > p-chlorophenyl > phenyl 

 (c) p-chlorophenyl > p-tolyl > p-anisyl > phenyl 

 (d) phenyl > p-anisyl > p-chlorophenyl > p-tolyl 

8. In ————— rearrangement, the carbon to 
nitrogen migration does not occur. 

 (a) Lossen  (b) Neber 

 (c) Dakin  (d) Curtius 

9. Stilbene on reaction with Leimuex-Von Rudloff 
reagent gives —————. 

 (a) Phenyl benzoate  

 (b) Benzyl alcohol 

 (c) Benzaldehyde  

 (d) Benzoic acid 
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10. 3-methyl-3-hexene on reaction with Leimuex-
Johnson reagent gives —————. 

 (a) Hexanoic acid 

 (b) Propanaldehyde and 2-butanone 

 (c) Propionic acid and acetone 

 (d) 2 molecules of propionic acid 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Write down the nomenclature for the 
following compounds. 

  

(i)

  

  

(ii)

  

  

(iii)
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(iv)

  

  

(v)

  

Or 

 (b) How will you explain the aromaticity of 

compound using Molecular orbital theory? 

12. (a) Explain primary kinetic isotope effect with 

two examples. 

Or 

 (b) With energy level diagram, explain 

thermodynamic control product and kinetic 

control product formation each with an 

example. 
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13. (a) Illustrate Crams rule with an example. 

Or 

 (b) Assign R/S notation for the following 
compounds: 

  

(i)

  

  

(ii)

  

  

(iii)

  

  

(iv)

  

  

(v)
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14. (a) What is benzil-benzillic acid rearrangement? 
Give its mechanism and any one of its 
application? 

Or 

 (b) Complete and give the mechanism for the 
following reaction 

  Acyl azide  ? 

15. (a) What is DCC? What is its action with  

  (i) Anti acetaldoxime  

  (ii) Acetic acid + diazomethane 

  (iii) Phenol + methanol 

  (iv) Acetic acid + methyl amine.   

Or 

 (b) What is Gipmann reagent? Write any four of 
its applications. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Discuss non-benzenoid, anti and 
homoaromaticity concepts each with two 
examples. 

Or 
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 (b) (i) Write a note on Azulene. 

  (ii) Discuss the aromaticity of annulenes. 

17. (a) What is the significance of reaction constant 
in Hammett equation? Explain its significance 
with two evidences.  

Or 

 (b) (i) How is stereochemical evidence useful in 
determining reaction mechanism? 

  (ii) How will you identify the presence of 
intermediates carbene, benzyne, and 
bromonium ion while studying reaction 
mechanism? 

18. (a) Differentiate the following pairs 

  (i) Stereospecific and stereoselective 
synthesis. 

  (ii) Enantiotopic and diastereotopic protons. 

Or 

 (b) (i) What is asymmeric synthesis? Cite and 
example each for enzymatic and catalytic 
synthesis of a chiral compound. 

  (ii) Write notes on stereochemistry of 
Paracyclophanes. 
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19. (a) Write down the mechanism for Von-Richter 
rearrangement and Neber rearrangement. 

Or 

 (b) (i) Explain the mechanism of ring 
enlargement and ring contraction by 
taking Demjanov rearrangement as an 
example. 

  (ii) Write down he Mechanism of Arndt-
Eistert synthesis of acid. 

20. (a) (i) What is umpolung? Give any three of its 
applications. 

  (ii) What is the action of 2SeO  with 

   (1) Acetophenone 

   (2) 1, 2-diphenyl ethane 

   (3) Benzyl alcohol 

   (4) Diphenyl methane. 

Or 

 (b) (i) What is Fentons reagent? What happens 
when it is refluxed with 

   (1) butan-1, 3-diol 

   (2) pentan-1,5-diol 

   (3) 1-heptanol. 
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  (ii) Complete and give mechanism for the 
following reaction. 

 

——————— 

 

           I2/CCl4 

   dry CH3COOAg 
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1. The trans isomer absorbs at –––––––––– 
wavelength with –––––––––– intensity than the  
isomer.  

 (a) longer, lower (b) longer, greater 

 (c) shorter, greater (d) shorter, lower 

2. 1–acetylcyclohexene absorbs at –––––––––– nm. 

 (a) 297  (b) 287 

 (c) 277  (d) 237  

(8 pages) 
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3. Which among the following compound will give 

ArSN reaction by the formation of benzyne as 

reaction intermediate? 

 

(a)

  

 

(b)

  

 

(c)

   

 

(d)
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4. Consider the following reaction 

 

 [X] will be 

 
(a)

   

 
(b)

  

 
(c) 

 

 
(d)

   

5. The Beckmann rearrangement is an acid catalyzed 
transformation of a ketoxime to an ––––––––––. 

 (a) acid  (b) aldehyde  

 (c) amide (d) ester  
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6. In the reaction sequence 

 

 [X] will be 

 
(a)

   

 
(b)

  

 
(c) 

 

 
(d)

   

7. Morphine is  a  

 (a) Coca alkaloid  

 (b) Cinchona alkaloid 

 (c) Solanaceous alkaloid 

 (d) Opium alkaloid   

[P.T.O.]
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8. Penicillins are all strong ––––––––––. 

 (a) Tribasic acids (b) Tetrabasic acids  

 (c) Monobasic acid (d) Dibasic acids   

9. Identify  –santorim from the following 

 

(a)

  

 

(b)

  

 

(c)

   

 

(d)

   

10.  –pinene is a  

 (a) monoterpenoid (b) sesquiterpenoid 

 (c) diterpenoid  (d) sesterterpenoid  
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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 briefly on IR spectroscopy of organic 
molecules with respect to inter and intra 
molecular hydrogen bonding. 

Or 

 (b) Discuss the *n  and *   electronic 
transitions with examples. 

12. (a) Give  an account of the synthetic applications 
of Birch reduction. 

Or 

 (b) Explain the mechanism of Mannich reaction.  

13. (a) How will you generate carbenes? Distinguish 
between the structures of singlet and triplet 
carbenes.  

Or 

 (b) Narrate the stability and reactions of 
nitrenes. 

14. (a) Briefly discuss the synthesis of reserpine. 

Or 

 (b) Describe the synthesis of lysergic acid. 
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15. (a) Explain the synthesis of gibberelic acid. 

Or 

 (b) Briefly discuss the biosynthesis of 
diterpenoids. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) (i) Briefly discuss how UV spectral studies 
help to understand steric hindrance in 
organic compounds. 

  (ii) The sign of cotton effect for trans-10-
methyl-2-decalone is positive based on 
octant rule. Explain. 

Or 

 (b) (i) State and explain axial  –haloketone 
rule. Discuss its any one application. 

  (ii) Give an account on ORD curves. 

17. (a) Discuss the various mechanisms of aromatic 
nucleophilic substitution reactions. 

Or 

 (b) (i) Describe the mechanism of LiAlH4 
reduction. 

  (ii) Write an account of sharpless 
asymmetric epoxidation.  
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18. (a) Explain the mechanism of : 

  (i) Hoffmann rearrangement 

  (ii) Favorski rearrangement.  

Or 

 (b) Describe the generation, structure and 
stability of carbanion. 

19. (a) Describe the structural elucidation of 
quinine. 

Or 

 (b) Discuss the synthesis of the following : 

  (i) Cephalosporin – C 

  (ii) Streptomycin 

  (iii) Papaverine. 

20. (a) (i) Give a short synthesis of Vitamin – A1. 

  (ii) Describe the synthesis of Vitamin – D. 

Or 

 (b) Describe the constitution and synthesis of 
Zingliberene.  

________________ 
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Answer ALL questions. 

 Choose the correct answer :  

1. An optically active alcohol undergo substitution 
via, SNi pathway, then the product obtained is of  
–––––––––––– configuration. 

 (a) 50% retention + 50% inversion 

 (b) 100% inversion 

 (c) 100% retention 

 (d) 70% inversion + 30% retention 

(8 pages) 
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2. Which among the following is an ambident 
nucleophile? 

 (a) SR    (b) CN 

 (c) OR   (d) OAC 

3. The number of {H} C-13 NMR signal for diethyl 
either is   

 (a) 1   (b) 2 

 (c) 3   (d) 4 

4. The deshielded proton exert –––––––––––– 
magnetic field and show –––––––––––– chemical 
shift value. 

 (a) high, low  (b) high, high 

 (c) low, low  (d) low, high 

5. ––––––––––– spectroscopy involves bombardment 
of a beam of high energy electrons in vacuum. 

 (a) UV   (b) IR 

 (c) Mass   (d) NMR 

6. The mass spectrum is a plot of ion beam 
intensities against –––––––––––– 

 (a) mass   (b) mass/charge 

 (c) wavelength (d) frequency 

⊝ 

⊝ 

⊝ 

⊝ 
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7.  

 The above reaction is an example of ––––––––––––
reaction. 

 (a) electrolytic  

 (b) sigmatropic 

 (c) cycloaddition    

 (d) intermolecular hydrogen shift 

8. When photochemically excited ketone is added to 
an olefin –––––––––––– is formed. 

 (a) oxetane  (b) oxirane 

 (c) oxine   (d) oxindole 

9. Maltose contains –––––––––––– units. 

 (a) both reducing glucose units 

 (b) one non-reducing fructose and one reducing 
glucose units 

 (c) one non-reducing glucose and one reducing 
glucose units 

 (d) one non-reducing galactose and one reducing 
glucose units 
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10. Friedel-Crafts acylation on coumarin occurs at  
–––––––––––– position. 

 (a) C-3   (b) C-4 

 (c) C-5   (d) C-6 

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Explain E1CB mechanism with evidences. 

Or 

 (b)    

  In the above reaction ethylene is formed in 
excess. Give explanation. State the rule 
which govern this explanation. 

12. (a) What do you mean by anisotropic effect? 
Explain it by taking benzene as an example.   
     (2+3) 

Or 

 (b) How will you change ABX  system into AMX 
spin system? Discuss the splitting pattern of 
AMX system with an example.  

[P.T.O.]
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13. (a) Account for the formation of following peaks 
in mass spectrum  

  (i) methyl n-butyl ketone : m/e 100, 85, 58 
and 43 

  (ii) 1-butanol : m/e 74, 43 and 31  

Or 

 (b) Write down the fragmentation pattern of 
phenol and aniline. 

14. (a) Draw the orbital correlation diagram for the 
disrotatory ring closure of 1, 3,5-hexatriene 
under photochemical and thermal conditions. 

Or 

 (b) Under photochemical condition how is 
norborene reacts with  (i)  acetone and   
(ii) benzophenone. Write down the 
mechanism in each case. 

15. (a) Writ down any two synthesis of imidazole 
(or) its derivatives. What happens when 
imidazole is heated with (i) Con. HNO3/ 
oleum and (ii)  Conc. H2SO4. 

Or 

 (b) What happens when (i)  Flavone is boiled 
with Conc. KOH  (ii)  Flavonol is boiled with 
ethanolic KOH  (iii)  Quercetin is fused with 
KOH? 
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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) Account for the following : 

  (i) Neopentyl chloride on hydrolysis gives 
2-methyl-2-butanol as major product 
and neopentyl alcohol as minor product  
     (4) 

  (ii) Methyl chloride, a 1° halide undergo 
nucleophilic substitution more 
preferably via SN2 mechanism while 
benzyl chloride, a 1° halide undergo the 
same more preferably via SN1 
mechanism.    (4) 

Or 

 (b) (i) What are the consequences of NGP? 
Cite an example in which phenyl group 
act as neighbouring group assistance.    
    (2 + 2) 

  (ii) What are the compounds readily 
undergo pyrolytic elimination? Explain 
pyrolytic elimination with an example.   
    (1+ 3) 
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17. (a) Discuss cosyHH   and DEPT by taking 
organic molecule as an example for each.   
     (4 + 4) 

Or 

 (b) How will you differentiate the following 
using H’NMR spectroscopy?  

  (i) Two types of protons in [18]-annulene   
     (3) 

  (ii) Trans-stilbene and cis-stilbene  (2) 

  (iii) Methyl bromide and methyl chloride. (3) 

18. (a) An organic compound of molecular formula 
C9H10O shows the following spectral 
characters. Assign the structure of the 
compound. 

  UV : NO  above 250 nm 

  IR : 1600 cm–1; 3000 cm–1; 1720 cm–1 

  H’NMR (  scale) : 7.2 (S, 5H); 2.1 (S, 3H);  
3.6 (S, 2H) 

  OFF resonance C-13 NMR : 25.9 (q); 23.2 (t)); 
171(S); 136(S); 129.2 (two doublets); 128.4 
(two doublets); 121.9 (d)  

  m/e value : M+ 134, 119, 91 and 65. 

Or 
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 (b) An organic compound shows the following 
spectral data. Assign the structure for the 
compound. 

  Molecular weight : 73 

  UV : no  above 220 nm; 60  

  IR : 3413 cm–1; 3236 cm–1; 3030-2899 cm–1; 
1667 cm–1; 1634 cm–1; 1460 cm–1 

  NMR :    6.5 (singlet, 13.0 squares) 

      2.25 (quartet, J = 7.5 cps; 12.8  
  squares) 

      1.10 (triplet, J = 7.5 cps; 19.7 
squares) 

19. (a) Construct the correlation diagram for  
 4S +  2S cycloaddition and prove that the 
reaction is thermally allowed. 

Or 

 (b) Write down the mechanism of Norrish type-
II reaction and cis-trans isomerisation of 
stilbene under sensitized condition. 

20. (a) (i) Write down the synthesis of reserpine. 

  (ii) Write notes on amylose and amylopectin. 
Or 

 (b) Discuss the structure of lactose. 

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

Answer ALL questions. 

 Choose the correct answer : 

1. Which of the following may used to define 
chemical potential          

 (i) njPTii nG ,,)/(   

 (ii) jinH njVSii  ;)/( ,,  

 (iii) njVTii nA ,,)/(   

 (iv) njPSii nH ,,)/(   

 (a) (i) only (b) (ii) only  

 (c) (iii) only (d)  All the Four 
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2. Gibb’s thermodynamical potential can be 
represented as G = H – TS. Which relation hold 
true? 

 (a)   TES NV /1/ ,   and   TES VU // ,   

 (b)     TES NV // ,   and   TES VU /1/ ,   

 (c)     TES NV /1/ ,   and   TES VU // ,   

 (d)    TES NV /1/ ,   and   TES VU // ,   

3. The rule used to determine composition of various 
phases in a phase diagram is ––––––––––.     

 (a) Gibb’d Phase rule  

 (b) Lever rule 

 (c) Both (a) and (b)  

 (d) None of the above 

4. What is the degrees of freedom of a system with 
mixture of copper pyrites, liquid benzene and  
helium? 

 (a) 1  (b) 2  

 (c) 3  (d) 4 
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5. Which of the following is incorrect about the  
de-Broglie relationship? 

 (a) Ph    (b) mvh  /  

 (c) 2/hvEKinetic   (d) /2hvEKinetic   

6. The uncertainity in position of an electron is zero. 
The uncertainity in it’s movement would be  
––––––––––. 

 (a) Zero  (b) 2/h   

 (c) 2/h  (d) Infinity 

7. Particles that are distinguishable and there is no 
restriction on the occupancy of the energy state are  
––––––––––.        

 (a) Bosons  

 (b) Fermions 

 (c) Bolltzons  

 (d) Corrected Bolltzons 

8. Microcanonical ensemble has the same values of 

 (a) N, V and E (b) V, T and    

 (c) N, V and T (d) N, V and   
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9. Which of the following is microwave inactive? 

 (a) HCl  (b) Cl2  

 (c) NO  (d) CO  

10. The intensity of rotational spectral lines is 
determined by 

 (a) Influence of nuclear spin on population 

 (b) Degeneracy of rotational level 

 (c) Both (a) and (b) 

 (d) None of the above   

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Calculate the Fugacity of steam at P = 60 
bar, and T = 500°C, P* = 1 bar  
H = –65.9kJ/kg, S  = –l .9539kJ/K mol.  

Or 

 (b) Relate Fugacity and the partial molar Gibb’s 
free energy. 
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12. (a) (i) An iceberg is floating in a lake? If one’ 
considers the lake, iceberg and 
atmosphere as a one system; what are 
the number of phases? 

  (ii) Calculate the number of components in 
the above question if  atmosphere only  
contains water vapours.  

Or 

 (b) Calculate the number of phases, components 
and degree of freedom in the following  
systems : 

  (i) A mixture of nitrogen and oxygen gases 
contained in a vessel. 

  (ii) Rhombic sulphur in equilibrium with 
monoclinic sulphur. 

  (iii) N2O4(g)        2 NO2 (g) 

  (iv) Solid carbon in equilibrium with 
gaseous CO, CO2, and O2 at 100° C. 

  (v) Gas mixture composed of O2, H2O and 
H2O2? 
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13. (a) A metal surface irradiated with a light of 
wavelength 2537Å emits electrons with a 
maximum a maximum energy of 0.36 eV. 
Calculate the cut off wavelength beyond 
which photoelectric emission will not occur.  

Or 

 (b) Prove that Eigen Values are real. 

14. (a) What is Ergodic hypothesis?  

Or 

 (b) Calculate the rotational Partition Function of 
HCl at 25°C. The rotational  constant of  
HCl is 10.59 cm–1. The value of KT/hc (cm–1) 
at 298° K is 207.20. 

15. (a) In which region of electromagnetic spectrum 
do the following frequencies exist? 

  (i) 5 cm–1  

  (ii) 1000 cm–1  

  (iii) 12500 cm–1  

  (iv)  60000 cm–1 

  (v) 700 MHz.  

Or 
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 (b) Classify following molecules according to the 
type of molecular rotor. Which  of them will  
give pure rotational spectra in microwave or 
far infrared region? 

  (i) CH3F  

  (ii) CH2F2  

  (iii)  C6H2 

  (iv) SF4  

  (v) C2H6-Staggered Form.  

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) (i) How will you determine Partial molar 
Volume?   (5) 

  (ii) For hydrogen and helium the Fugacity 
is higher than pressure. Why? 

Or 

 (b) (i) Derive Gibb’s-Duhem equation 

  (ii) How can you determine the Fugacity of 
a gas by compressibility factor method? 
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17. (a) Discuss the electro kinetic and thermo 
mechanical effects of irreversible 
thermodynamics.  

Or 

 (b) (i) Explain the entropy production in open 
system by 

   (1) Heat  

   (2)  Matter  

   (3) Momentum  

   (4)  Electricity 

  (ii) Verify the validity of Onsager 
reciprocal relationship. 

18. (a) Discuss the Postulates of Quantum 
mechanis.  

Or 

 (b) Which of the following functions are eigen 
functions of the operators d/dx and 22 /dxd ? 

  (i) exp(ikx)  

  (ii) coskx  

  (iii) kx  
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  (iv) exp  2x  

  (v) 2log x   

  (vi) k  

  (vii) kxsin   

  (viii) 1/x 

  Find the eigen values wherever appropriate. 

19. (a) Derive statistical thermodynamic relations 
between molecular partition function and 
thermodynamic functions i.e., internal 
energy, enthalpy, entropy,  Free energy and  
equilibrium constant.  

Or 

 (b) (i) Find the total number of complexions 
in arranging four distinguishable 
systems among energy levels 

 3,2,1,0  such that total energy is 
3 . 

  (ii) Calculate the translational partition 
function of a molecule of oxygen  gas at 
1 atm and 298 K moving in a vessel of 
volume 24.4 dm3. 
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20. (a) (i) Why is the rotational spectroscopy 
studied only in gaseous state of 
atoms or molecules? 

  (ii) The rotational energy and rotational 
constant of CO molecule are 

113 s105.6   and 111s10743.1   
respectively. Find the rotational 
quantum number.  

Or 

 (b) (i) Show that on the rigid rotator model 
the energy difference between the 
adjacent lines in a rotation spectrum of 
a diatomic molecule is constant. 

  (ii) Discuss the factors which determine 
the width and intensity of spectral 
lines. 

_____________ 
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1. The average distance of electron from the nucleus 
in an atom is of the order of 

 (a) 10-8 cm   

 (b) 10-8 m 

 (c) 10-10 cm   

 (d) 10–8A 

(8 pages) 
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2. Which of the following orbital does not have 
angular node? 

 (a) py, orbital (b) 2
zd  orbital 

 (c) 1s orbital (d) 22 ydx  orbital 

3. The maximum number of electrons in a sub shell 
for which 1 = 3 is 

 (a) 14   (b) 18 
 (c) 24   (d) 28  

4. Oxygen is blue in colour because O2 molecule has 

 (a) Two Paired Electrons in bonding molecular 
orbitals 

 (b) Two Paired Electrons in antibonding 
molecular- orbitals 

 (c) Two unpaired Electrons in bonding molecular 
orbitals 

 (d) Two unpaired Electrons in antibonding 
molecular orbitals  

5. Which of the following factors helps to explain the 
variation of mobility of ions of a  strong electrolyte  
at high concentrations? 

 (a) Asymmetric effect 
 (b) Electrophoretic effect 
 (c) Viscous effect 
 (d) All the above 
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6. Which one of the following electrical double layer 
models predicts differential capacities to have the 
shape of inverted parabolas? 

 (a) Helmholtz-Perrin model  

 (b) Gouy-Chapmann model 

 (c) Stem model 

 (d) None of these 

7. Chemical action during corrosion converts metal 
into metallic component as        

 (a) Hydroxide (b) Oxide 

 (c) Sulphate  (d)  All of the above 

8. Passivity is not reason for the inertness of the 
following  –––––––––– metal 

 (a) Au   (b) Al 

 (c) Ti   (d) Ni 

9. Which of the following statement is false for a 
photosensitizer as a donar 

 (a) It must have sufficient life time 

 (b) Able to transfer its energy to acceptor 
molecule 

 (c) Donar has higher energy than acceptor 

 (d) Acceptor has higher energy than donar 
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10. If a photochemical reaction has higher quantum 
yield than unity, it indicates 

 (a) Elementary reaction 

 (b) Reversible reaction 

 (c) Chain reaction 

 (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) What do you mean by quantum mechanical 
degeneracy? Find out the degree of 
degeneracy of the energy level (27h2)/ (8ma2) 
for a particle in a cubical box. Write down the 
various possible wave functions for the 
particle in a cubical box with the energy 
(27h2) / (8 ma2). 

Or 

 (b) For a 2 × 10–26 g particle in a box of length  
A0.2 , calculate the probability of finding the 

particle within a distance 0x  and 
Ax 1.1  

if 1n .  

[P.T.O.]
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12. (a) Discuss the application of variation principle 
to helium atom. 

Or 

 (b) Show that 2He  is non-existent, while 
2He  is 

stable. Explain with molecular orbital  
diagram. 

13. (a) A Hittorf transference cell is tilled with  
0.1 M PSO4 (a strong electrolyte) and  
the electrodes are of metal P, On passing a 
certain quantity of electricity through the 
cell, it is found that the solution in the anode 
compartment has gained twice as much 
weight as the anode has lost. Write the anode 
reaction  and the gains and losses resulting 
from the transference for the anode solution.  
If the atomic weight of P is  96is44 2

4
SO  

calculate transference number of 2P  in this 
solution.  

Or 

 (b) For K  (aq.), 3
0 10352.7   Sm–2 mol–1 

determine the speed of the ion under the 
influence of electric field strength of  
1.52 V cm–1. 

14. (a) Write a brief note on zeta potential.  
Or 

 (b) Explain the Principle and applications of 
Polarography. 
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15. (a) With the Jablonski diagram explain the 
various radiative and non-radiative processes 
through which the excited state of a molecule 
is returned to the ground state.  

Or 

 (b) What is dosimetry? With a neat sketch 
explain the Principle, Function and  
application of a dosimeter. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) Set up the Schrodinger wave equation for a 
particle of mass ‘m’ in a three-  dimensional  
square well with sides xzxy LL ,  and yzL . Show 

that the wave function is defined by three  
quantum numbers and that the Schrodinger 
equation is separable. Find the energy levels.  

Or 

 (b) Setup the Schrodinger wave equation for one-
dimensional harmonic oscillator. Indicate its 
method of solution. Represent the energy 
levels schematically in a diagram. 
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17. (a) Explain valence bond theory. How would you 
determine the normalized valence bond eigen 
function of H2 molecule? 

Or 

 (b) Explain the Huckel Molecular Orbital 
calculations for butadiene molecule. 

18. (a) (i) Calculate the mean ionic activity 
coefficient of 0.1 mol kg–1 HCl at 25°C from  
the fact that the EMF of the cell Pt, 

   mHClgH2     sAg,sAgCl  is 0.3524 V 

and the extrapolated value of E° is 
0.2224 V. 

  (ii) Write notes on Helmholtz-Perrin 
electrical double layer. 

Or 

 (b) Discuss the theoretical investigation of the 
kinetics of an electrode reaction leading to 
Butler-Volmer equation and Tafel equations. 

19. (a) Draw and explain Pourbaix and Evans 
diagrams. 

Or 

 (b) (i) Explain the applications of Ilkovic 
equation to determine the ‘n’ values. 

  (ii) Explain the theory and applications of 
cyclic voltammetry. 
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20. (a) Radiation of wavelength 2500
A  was passed 

through a cell containing 10 ml of  
solution which was 0.05 molar in oxalic acid 
and 0.01 molar in uranyl sulphate. After 
absorption of 80 joules of radiation energy, 
the concentration  of oxalic acid was reduced  
to 0.04 molar. Calculate the quantum yield 
for the photochemical decomposition of oxalic 
acid at the given wave length.  

Or 

 (b) (i) A substance when dissolved in water at  
10–3 M concentration absorbs 10 percent 
of the incident radiation in a path length 
of 1 cm length. What should be the 
concentration of the solution in order to 
absorb 90 percent of the same radiation? 

  (ii) Explain with example chemiluminescence 
and bioluminescene. 

 

–––––––––– 
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2. Which of the following molecule has S4 axis? 

 (a) SO42–  (b)  BF3  

 (c)  C2H2   (d)  CO2 

3. Obtain the hybrid orbitals for sigma bonds in  
XeF4 molecule 

 (a) d2sp   (b)  dsp2  

 (c)  dsp3   (d)  d2sp3 

4. Which of the following statement is correct? 

 (a) The symmetric stretching mode of PCl3 is  
IR active and Raman inactive 

 (b) The symmetric stretching mode of PCl3 is  
IR active and Raman active 

 (c) The symmetric stretching mode of PCl3 is  
IR inactive and Raman active 

 (d) The symmetric stretching mode of PCl3 is  
IR inactive and Raman inactive 

5. Only one signal is present in the PMR spectra of 

 (a) C3H4, C3H6 (b)  C4H6, C5H12 

 (c)  C8H18, C2H6O  (d)  All  
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6. How many Hertz does one ppm corresponds to for 
an PMR spectrometer operating at a 
radiofrequency of 60 MHz and 100 MHz? 

 (a) 6 Hz, 10 Hz (b)  60 Hz, 100 Hz  

 (c)  100 Hz, 60 Hz  (d)  10 Hz, 6 Hz 

7. Predict the number of lines observed in ESR 
spectrum, when an unpaired electron interacts 
with three equivalent protons. 

 (a) s-1   (b)  J Kg-1 mol-1 

 (c)  J K-1 mol-1 (d)  None of these 

8. For 19Cl36, I = 2 NQR interaction gives energy sub 
levels as mI = 0, ±1, ±2. The non-degenerate 
sublevel is 

 (a) mI = 0  (b)  mI = +1  

 (c)  m = +2  (d)  mI = –1  

9. Number of peaks obtained in the mass spectrum of 
a compound containing an element which has two 
stable and abundant isotopes is           

 (a) 0   (b)  1  

 (c)  2   (d)  3 

10. Analysis of surfaces can be achieved by 

 (a) XPS   (b)  ESCA  

 (c)  UVPES  (d)  All  
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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) List the subgroups of C3v point group. 

Or 

 (b) Draw the group multiplication table for the 
point group of chloroform molecule. 

12. (a) A molecule with molecular formula A2B2 
exhibits the following IR and Raman spectra: 

Serial number Wave number 
(cm-1) 

Infra-red Raman
Weak 

1. 612  ––  
2. 729 Very 

strong 
–– 

3. 1973  — Very 
strong 

4. 3287 Very 
strong 

––– 

5. 3374 ––– Strong 

  The molecule has seven vibrational modes. 
Determine the point group of the molecule. 

Or 

 (b) Using group theory determine whether the  

         *  transition is allowed in the case of 
ethylene molecule.  

[P.T.O.]
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13. (a) Calculate the NMR frequency (in MHz) of the 
proton in a magnetic field of intensity  
1.4092 tesla, given that gN = 5.585 and  
N = 5.05 × 10-27 JT-1. 

Or 

 (b) Distinguish between cis- and trans-2-butene 
on the basis of 13C NMR spectroscopy. 

14. (a) Calculate the frequency for an unpaired 
electron in a magnetic field of strength 0.35 T 
(g = 2,  = 9.273 × 10-24 JT-1) 

Or 

 (b) (i)  Why water and alcohol are not suitable 
solvents for ESR studies? 

  (ii) Vanadyl acetylacetonate (VO+) shows 
eight lines in the hyperfine structure of 
it’s ESR spectrum. Calculate he spin of 
the V51 nucleus. 

15. (a) Draw and explain Fortrat parabola. 

Or 

 (b) Discuss the terms Magnetic hyperfine 
interaction and Doppler shift in Mossbauer 
spectra. 
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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) List the elements of symmetry and symmetry 

operations in the following molecules and 

determine the point group of the molecules. 

Or 

 (b) (i)  Explain Abelian group-3 Marks. 

  (ii) What are reducible and irreducible 

representations? Discuss the properties 

of reducible and irreducible 

representations 

17. (a) Deduce the IR and Raman active vibrational 

modes for [PtCl4]–ion. 

Or 

 (b) Determine the delocalisation energy for 

benzene using group theory and Huckel 

Molecular Orbital Theory. 
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18. (a) (i)  Why quaternary carbons exhibit small 
nuclear overhauser enhancement? 

  (ii) Why a singlet for hydroxyl proton is 
observed in the NMR spectrum of 
acidified ethanol? 

Or 

 (b) (i)  Give an account of 1NDOR and Nuclear 
Overhauser Effect. 

  (ii) Give short notes on 2D NMR. 

19. (a) (i)  ESR spectrum of the complex ion 
[Mo(CN)8]3- in solution consists of one 
line. If the sample is enriched with 13C, 
the spectrum consists of nine lines. 
Explain the fact. 

  (ii) Predict the number of lines in the ESR 
spectrum of para- benzosemiquinone. 

Or 

 (b) Indicate the number of resonance lines 
expected for he following nuclei under the 
conditions given: 

I (I = 5/2);   = 0; H0 = 0 

N14 (I = 1);   = 0; H0 = 0 

As75 (I = 3/2);  = 0; H0 = 0 

Sb121  (I =5/2);  = 1; H0 = 0 
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20. (a) (i)  What is the basic principle of X-ray 
Photoelectron spectroscopy? 

  (ii) Why X-ray Photoelectron spectroscopy is 
essentially a surface technique? 

  (iii)  What are the limitations of Photoelectron 
spectroscopy? 

Or 

 (b) Discuss the effect of isotopes on the 
appearance of a mass spectrum. 

——————— 

 



 

  

WS3

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

Code No. : 9155 Sub. Code : PCHM 34 

M.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Third Semester 

Chemistry 

SCIENTIFIC RESEARCH METHODOLOGY 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks  

PART A — (10  1 = 10 marks) 

Answer ALL questions.  

 Choose the correct answer: 

1. Abstract comes under ––———————. 

 (a) Research paper 

 (b) Primary source 

 (c) Secondary source 

 (d) Journal 

(7 pages) 



 

 Code No. : 9155 Page 2 

WS3

2. Research is ––——————— 

 (a) Working in a scientific way to search for truth 
of any problem 

 (b) Searching again and again 

 (c) To find solution for any problem 

 (d) None of these 

3. Subject term referring to reactions, processes and 
equipment; classes of substances; and plant and 
animal species should be searched in the  
––———————. 

 (a) Service source index 

 (b) General Subject Index 

 (c) Decennial index 

 (d) Patent index 

4. Every five years CAS publishes a ––—————— 
which supersedes the semi-annual indexes for the 
previous 5-year CI period. 

 (a) Service source index 

 (b) General Subject Index 

 (c) Patent index 

 (d) Collective Index (CI) 
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5. The introductory section of a research report 
should aim to ––——————— 

 (a) Identify the specific focus of the study 

 (b) Provide a rationale for the dissertation or 
article 

 (c) Grab the reader’s attention 

 (d) All of the above 

6. The first step in writing a research paper usually 
involves choosing a ––———————. 

 (a) Thesis  (b) Question 

 (c) Topic  (d) None of the above 

7. Scanning electron microscopy (SEM) is best used 
to study ––———————. 

 (a) Small internal cell structures 

 (b) Surface morphology 

 (c) Sample size 

 (d) All of the above 

8. Error that occurs due to equally affected 
measurements is called ––———————. 

 (a) systematic error (b) random error 

 (c) frequent error (d) precision 
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9. ChemPort is a linking technology developed by 

 (a) Biological Abstract service 

 (b) Chemical Abstract service 

 (c) Physical Abstract service 

 (d) All of the above 

10. The ––——————— of an academic journal is a 
measure reflecting the yearly average number of 
citations to recent articles published in a journal. 

 (a) Nutritional factor  

 (b) Correlation factor 

 (c) Impact factor 

 (d) All 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) Write a brief note on current chemical 
reaction. 

Or 

 (b) Give a brief note on Chemical abstracts.  

[P.T.O.]
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12. (a) Write a brief note on Chemical Substance 
Index. 

Or 

 (b) Describe about Index Guide and General 

Subject Index 

  (i)  Index Guide  

  (ii)  General Subject Index 

13. (a) How will you identify a research problem? 

Or 

 (b) Give a brief note on Informative abstract. 

14. (a) Write the principle and sample preparation of 

SEM. 

Or 

 (b) Describe the significant figures and 

computation rules. 

15. (a) What are the internet services will be used for 

browsing and to download articles and 

reprints? 

Or 

 (b) What do you understand by the term 

Chemport? 
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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) Enumerate the chemical titles as an aid to 
current chemical literature. 

Or 

 (b) Discuss the classical and comprehensive 
reference works in chemistry. 

17. (a) State and explain the following; 

  (i) Service source index  

  (ii)  Collective index 

  (iii)  Author index  

  (iv)  Patent Index. 

Or 

 (b) How will you locate Digital Object Identifiers 
(DOIs)? 

18. (a) Narrate the steps to publishing a scientific 
article in a journal. 

Or 

 (b) How will you write a research report? 
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19. (a) Explain the principle and sample preparation 
of TEM. 

Or 

 (b) What is an error? How will you classify the 
errors? 

20. (a) What are the search engines will be used for 
locating information and chemical databases? 

Or 

 (b) Brief in detail about the instructions to the 
authors. 

——————— 

 


