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 Choose the correct answer : 

1. All collisions between atoms or molecules are 
perfectly elastic and in which there are no 
intermolecular attractive forces is related to  

 (a)  real gases  

 (b)  ideal gases  

 (c)  collision diameter  

 (d)  collision frequency 

(8 pages) 
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2. The tangential force F required to maintain a unit 

velocity gradient between two parallel layers of 

liquid  

 (a)  coefficient of viscosity  

 (b)  average viscosity  

 (c)  molecular velocity  

 (d)  most probable velocity 

3. The emission of light from a substance exposed to 

radiation and persisting as an afterglow after the 

exciting radiation has been removed is known as  

 (a)  Fluorescence  

 (b)  phosphorescence  

 (c)  chemiluminescence  

 (d)  beer lambert law 

4. Nitrogen laser is an example for  

 (a)  solid state laser  

 (b)  gas laser  

 (c)  fiber laser  

 (d)  liquid laser 
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5. This is a technique used to determine the age of 

materials such as rocks  

 (a)  radiometric dating  

 (b)  radioactive dating  

 (c)  (a) and (b)  

 (d)  stellar energy 

6. Any of two or more species of atoms or nuclei that 

have the same number of neutrons is called as  

 (a) isomers   (b)  isotopes  

 (c)  isotones   (d)  isobars 

7. AgBr is an example for  

 (a)  schottky defects  

 (b)  Frenkel defects  

 (c)  tetrahedral void  

 (d)  octahedral void 
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8. A defect in a crystal lattice created by removing an 

ion from its normal site and placing it on the 

crystal surface is called as  

 (a)  frenkel defect  

 (b) schottky defects  

 (c) mass defect  

 (d)  crystallographic defect 

9. Which one of the following in which there is a 

relatively small amount of solute dissolved in the 

solution  

 (a)  solvent  

 (b)  dilute solution  

 (c)  solute  

 (d)  molar mass  

[P.T.O.]
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10. Which one of the following is the constant that 

expresses the amount by which the boiling point 

Tb of a solvent is raised by a non-dissociating 

solute  

 (a)  Ebullioscopic constant  

 (b)  cryoscopic constant  

 (c)  van’t hoff factor  

 (d) abnormal molar mass 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Discuss on the types of molecular velocities. 

Or 

 (b) Write a note on the effect of temperature on 

coefficient of viscosity. 

12. (a) Discuss on stark Einstein law in detail. 

Or 

 (b) Narrate the principle and uses of lasers. 
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13. (a) Write a note on nuclear stability. 

Or 

 (b) List out the applications of radio isotopes. 

14. (a) Explain. Schottky defects 

Or 

 (b) Derive bragg’s equation 

15. (a) Relate and explain the colligative properties 
with molecular mass 

Or 

 (b) Explain. Degree of dissociation and 
association of solutes. 

PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 
 

16. (a) (i)  Explain. Effect of temperature on 
velocity distribution  (6) 

  (ii)  Define. Collision frequency  (2) 

Or 

 (b) Write a note on the principle of 

  (i) Equipartition of energy  (6) 

  (ii)  Define. Collision diameter  (2) 



 Code No. : 20307 E Page 7 

17. (a) (i)  How thermal reactions are different from 
photochemical reactions  (5) 

  (ii)  Write a short note on internal conversion 
 (3) 

Or 

 (b) (i) Describe on photosensitisation with 
examples    (5) 

  (ii)  Write a short sketch on bioluminescence   
  (3) 

18. (a) (i)  Discuss on the measurement of radio 
activity  (5) 

  (ii) Write a note on half life period  (3) 

Or 

 (b) (i)  Define. Magic numbers (ii) n/p ratio  
(iii) stellar energy (iv) binding energy 

19. (a) (i)  Discuss on the elements of symmetry of 
crystals  (4) 

  (ii) List out the applications of bragg’s 
equation  (4) 

Or 

 (b) (i) Distinguish crystalline from amorphous 
solids    (5) 

  (ii) Describe on non- stoichiometric defects (3) 
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20. (a) (i)  Explain. Vant Hoff factor  (4) 

  (ii)  Write a brief note on cryoscopic constant   

 (4) 

Or 

 (b) (i)  Describe on elevation of boiling point  (4) 

(ii) Discuss on depression of freezing point (4) 

——————— 

 



 

  

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

Code No. : 20309 E Sub. Code : AMCH 31 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2022. 

Third Semester 

Chemistry — Core 

ORGANIC CHEMISTRY –– I 

(For those who joined in July 2020 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Which of the correct IUPAC name of the following 
compound?  

        32CHCH  

 323 CCHCHCHCH =  

 (a) 4-ethylpent-3-ene 
 (b) 2-ethylpent-2-ene 
 (c) 3-methylhex-3-ene 
 (d) 4-methylhex-3-ene  

(6 pages) 
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2. Which is the correct IUPAC name of the following 
compound?  

        Cl 3CH  

 33 CHCHCHCCH =   

 (a) 2-chloro-3-methylpent-3-ene 

 (b) 4-chloro-3-methylpent-2-ene 

 (c) 3-methyl-4-chloropent-2-ene 

 (d) 3-methyl-2-chloropent-3-ene 

3. Which of the following is a temporary effect 
brought into play at the requirement of attacking 
reagent?  

 (a) inductive effect  
 (b) mesomeric effect 
 (c) electromeric effect 
 (d) inductomeric effect 

4. The decreasing size of sp3, sp2 and sp1 hybrid 
orbital will be –––––––––  

 (a) sp3 > sp2 > sp1 (b) sp1 > sp2 > sp3 
 (c) sp2 > sp3 > sp1 (d) None of the above 

5. Addition of hypochlorous acid to propene gives  
 (a) 1-chloro-2-propanol 
 (b) 2-chloro-1-propanol 
 (c) both 
 (d) none of these  
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6. Which one of the following will give acetone on 
ozonolysis?  

 (a) 1-butene  

 (b) 2-butene 

 (c) 2-methyl propene 

 (d) propene 

7. When (-)-2-bromooctane is treated with NaOH, the 
product is (+)-2-octanol this inversion of 
configuration shows that this reaction is governed 
by  

 (a) SN1 mechanism (b) SN2 mechanism 

 (c) Sni mechanism (d) None of these 

8. Which one of the following prevent ozone depletion 
in atmosphere?  

 (a) Chlorine  (b) Freons 

 (c) CCl4   (d) NO2 

9. Malaprade reagent used to detect vicinal diol is  

 (a) OSO4   (b) H5IO6 

 (c) Pb(OAe)4  (d) Peracetic acid 

10. Alkoxymercuration-demercuration consists in 
treating an alkene with mercuric trifluoroacetate 
in the presence of alcohol followed by reduction 
with  

 (a) LiAlH4  (b) NaBH4 

 (c) Pd-BaSO4  (d) Nickel 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Write the structural formulae of the 
following compounds 

  (i) 3, 5 - octadiene 

  (ii) 1, 4 - butanedioic acid 

  (iii) 2 - methylpentanal. (1.5+1.5+2) 

Or 

 (b) Write the structural formulae of the 
following 

  (i) 2-butyne-1, 4-diol 

  (ii) Hex-1-en-4-yne 

  (iii) 1,3-dibromo-3-methyl-butane. 
     (1.5+1.5+2) 

12. (a) Explain the electrometric effect with suitable 
example. 

Or 

 (b) Explain the stability of carbocations. 

13. (a) State Markovnikov's rule and give an 
example. 

Or 

 (b) What is hydroboration reaction? Give the 
example.  

[P.T.O.]
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14. (a) Explain the mechanism of SN1 reaction. 

Or 

 (b) Give the preparation and uses chloroform. 

15. (a) Write short notes on the following : 

  (i) Haloform reaction 

  (ii) Victor mayer test. 

Or 

 (b) Give the preparation and uses of dioxan. 

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 classifications organic 
compounds based on carbon skeleton and 
functional groups. 

Or 

 (b) Write the structural formulae of the 
following compounds 

  (i) 2,4,4-Trimethyl 3-isopropyl-1-pentene 

  (ii) 4-methylhept-2-en-5-yn-1-ol 

  (iii) 4-tert-butyl-5- isopropyloctane 

  (iv) Pentanone-3. 
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17. (a) What do you understand by term 
"resonance"? How does it differ from 
inductive effect? 

Or 

 (b) What are carbanions? Discuss the stability of 
carbonions. 

18. (a) Explain the stability of conjugated dienes. 

Or 

 (b) Explain the Diels - Alder reaction. 

19. (a) Explain the mechanism of SN2 reaction. 

Or 

 (b) Give the preparation and uses freon. 

20. (a) Describe the important method of 
preparation and properties of allyl alcohol. 

Or 

 (b) Write a note on the following : 

  (i) Zeisels method 

  (ii) Preparation and uses of oxirane. 

 

———————— 
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1. ¨÷μõ¨&Dß&1&BÀ Gß£uß ö£õx¨ ö£¯º 

 (A) \U]ÚõÀiøík   

 (B) AU÷μõ¼Ûß 

 (C) U÷μõmhÚõÀiøík 

 (D) ]ßÚªU Aª»® 
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 Prop-2-en-1-ol is commonly known  

 (a) Succinaldehyde (b) Acrolein 

 (c) Crotonaldehyde (d) Cinnamic acid 

2. MPV SÖUPzvÀ £¯ß£kzu¨£ £k® SÖUS® 
Põμo 

 (A) ÷\õi¯® DzuõUø\k 

 (B) øímμ]ß 

 (C) A¾ªÛ¯® I÷\õ ¨÷μõ¨£õUø\k 

 (D) (A) ©ØÖ® (B) 

 The reducing agent used in MPV reduction is  

 (a) Sodium ethoxide  

 (b) Hydrazine 

 (c) Aluminium isopropoxide 

 (d) (a) and (b) 

3. ö£õmhõ]¯® \U]÷Úmøh ªßÚõØ £SUS® ÷£õx 
Qøh¨£x 

 (A) CH2 = CH2  (B) CO2 

 (C) H2   (D) ÷©ØTÔ¯ AøÚzx® 

 Electrolysis of potassium succinate gives  

 (a) CH2 = CH2  (b) CO2 

 (c) H2   (d) All the above 
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4. Põº£õU]À Põº£Ûß CÚU P»¨¤Ú® 

 (A) sp   (B) sp2 

 (C) sp3   (D) sp3d  

 The hybridization of carboxyl carbon is  

 (a) sp   (b) sp2 

 (c) sp3   (d) sp3d 

5. ¨μõ[U»õsm Pμo Gß£x GßÚ? 

 (A) PkS Áõ²  (B) \À÷£õÚÀ 

 (C) øhBÀøPÀ ][ (D) GxÄ® CÀø» 

 What is Frankland reagent?  

 (a) Mustard gas (b) Sulphonal 

 (c) Dialkyl Zinc (d) None 

6. RÌUPshÁØÖÒ Cμshõ® {ø» BÀPíõø» 
u¸Áx Gx? 

 (A) HCOOH  (B) CH3COCH3 

 (C) HCHO  (D) CH3CHO  

 Which of the following will give a secondary 
alcohol?  

 (a) HCOOH  (b) CH3COCH3 

 (c) HCHO  (d) CH3CHO 



 Code No. : 20310 B Page 4 

7. RÌUPshÁØÖÒ Gx ö\¯ÀªS ö©zv¼ß ÷\º©® 

CÀø»? 

 (A) GzvÀö©÷»õ÷Úm 

 (B) GzvÀ ¨÷μõ¨¤÷¯õ÷Úm 

 (C) GzvÀ A]m÷hõA]÷hm 

 (D) GxÄ® CÀø» 

 Which among the following is not an active 

methylene compound?  

 (a) Ethyl malonate  

 (b) Ethyl propionate 

 (c) Ethyl acetoacetate 

 (d) None 

8. 4&ö©zvÀ ²÷μ]À Gß£x A]m÷hõ A]im Gìhº 

GuÝhß ÂøÚ ¦›²® ÷£õx QøhUQÓx? 

 (A) ¤›iß  (B) ø£›ß 

 (C) ³›¯õ  (D) \U]ÛU Aª»® 

 4-methyl uracil is formed by the reaction of 

acetoacetic ester with  

 (a) pyridine  (b) pyrine 

 (c) urea   (d) succinic acid 
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9. {ø»¨¦z ußø©²øh¯ ÁøÍ¯ BÀ÷Pß 

 (A) ÁøÍ¯ ¨÷μõ¨÷£ß 

 (B) ÁøÍ¯ ¤²m÷hß 

 (C) ÁøÍ¯ ö£ß÷hß 

 (D) ÁøÍ¯ öíU÷\ß 

 The least stable cycloalkane is  

 (a) Cyclopropane (b) Cyclobutane 

 (c) Cyclopentane (d) Cyclohexane 

10. ÁøÍ¯ ¤²m÷hÛß ÷Põn v›¦ 

 (A) +24°44'  (B) –9°44' 

 (C) +9°44'  (D) –24°44'  

 The angle strain in cyclobutane is  

 (a) +24°44'  (b) –9°44' 

 (c) +9°44'  (d) –24°44' 
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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) Põº£øÚÀ öuõSv°ß Aø©¨¦ ©ØÓ® ÂøÚ 

¦›²® ußø© £ØÔ SÔ¨¦ ÁøμP. 

  Write a note on the structure and reactivity 

of carbonyl group. 

Or 

 (B) ›£õº©mìQ ÂøÚø¯ ÂøÚ ÁÈ•øÓ²hß 

ÂÁ›. 

  Explain Reformatsky reaction with the 

mechanism. 

12. (A) Põº£õU]¼U Aª»[PÎß Aø©¨ø£ ÂÁ›. 

  Discuss the structure of carboxylic acid. 

Or 

 (B) HVZ ÂøÚø¯ ÁÈ•øÓ²hß ÂÁ›. 

  Explain Hell-Volhard-Zelinsky reaction with 

mechanism. 
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13. (A) ö©zvÀ¼zv¯zvß ö\¯ØøP öuõSzuÀ 
£¯ß£õkPÒ H÷uÝ® ‰ßøÓ u¸P. 

  Give any three synthetic applications of 
methyl lithium with equations. 

Or 

 (B) PkS Áõ² £ØÔ SÔ¨¦ ÁøμP. 

  Write a note on mustard gas. 

14. (A) GzvÀ A]m÷hõ A]÷hmi¼¸¢x ÷©õ÷Úõ 
©ØÖ® øh Põº£õU]¼U Aª»[PÒ 
u¯õ›zuø» ÂÁ›. 

  Explain the synthesis of mono and di 
carboxylic acids from ethyl acetoacetate. 

Or 

 (B) ø|m÷μõ & A]ø|m÷μõ uõöÚõzv¯® £ØÔ 
ÂÁ›. 

  Discuss the mechanism of nitro-acinitro 
tautomerism. 

15. (A) \õU÷å ÷©õº öPõÒøP £ØÔ SÔ¨¦ ÁøμP. 

  Write a note on Sachse-Mohr theory. 

Or 

 (B) ÷PõÀ\ß ©ØÖ® ÷©õmi¨ ÷Põm£õmøh 
ÂÁ›. 

  Explain Coulson and Moffit's concept. 
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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) Põº£øÚÀ ÷\º©[PÎß RÌUPsh 
{³UÎ÷¯õ¤¼U TmhÀ ÂøÚPøÍ ÂÁ›. 

  (i) HCN 

  (ii) NaHSO3 

  (iii) CH3MgBr. 

  Explain with mechanism of nucleophillic 
addition reactions of carbonyl compounds 
with  

  (i) HCN 

  (ii) NaHSO3 

  (iii) CH3MgBr. 

Or 
 (B) S÷Íõμ¼ß u¯õ›¨¦, £s¦PÒ ©ØÖ® 

£¯ßPøÍ ÂÁ›. 

  Give the preparation, properties and uses of 
chloral. 

17. (A) BU\õ¼U Aª»zvß ÷Áv°¯À £s¦PøÍ 
ÂÁ›. 

  Explain the chemical properties of oxalic 
acid. 

Or 
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 (B) GìhμõUSuÀ ÂøÚø¯ ÁÈ•øÓ²hß 
ÂÁ›. 

  Discuss the mechanism of esterification in 
detail.  

18. (A) u÷¯õ BÀPíõÀPÎß u¯õ›¨¦ ©ØÖ® 
£s¦PøÍ ÂÁ›. 

  Explain the preparation and properties of 
thio alcohols. 

Or 

 (B) SÔ¨¦ ÁøμP : 

  (i) öhmμõGzvÀ ö»m 

  (ii) \À÷£õÚÀ 

  (iii) \À÷£õßì. 

  Write a note on : 

  (i) tetra ethyl lead 

  (ii) sulphonal 

  (iii) sulphones. 

19. (A) Aª÷hõ&CªhõÀ uõöÚõzv¯® £ØÔ SÔ¨¦ 
ÁøμP. 

  Write a note on amido-imidol tautomerism. 

Or 
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 (B) øhGzvÀ ö©÷»õ÷Úmiß öuõSzuÀ 
£¯ß£õkPøÍ ÂÁ›. 

  Discuss the synthetic uses of diethyl 
malonate. 

20. (A) ©ì÷PõÛß Aø©¨¦ ©ØÖ® öuõSzuÀ £ØÔ 
ÂÁ›. 

  Discuss the synthesis and structure of 
muscone. 

Or 

 (B) ÷£¯›ß v›¦U öPõÒøP ©ØÖ® Auß 
Áμ®¦PÒ £ØÔ ÂÁ›. 

  Explain Baeyer's strain theory and its 
limitations. 

 

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

1. Prop-2-en-1-ol is commonly known  

 (a) Succinaldehyde (b) Acrolein 

 (c) Crotonaldehyde (d) Cinnamic acid 

2. The reducing agent used in MPV reduction is  

 (a) Sodium ethoxide  

 (b) Hydrazine 

 (c) Aluminium isopropoxide 

 (d) (a) and (b) 
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3. Electrolysis of potassium succinate gives  

 (a) CH2 = CH2  (b) CO2 

 (c) H2   (d) All the above 

4. The hybridization of carboxyl carbon is  

 (a) sp   (b) sp2 

 (c) sp3   (d) sp3d 

5. What is Frankland reagent?  

 (a) Mustard gas (b) Sulphonal 

 (c) Dialkyl Zinc (d) None 

6. Which of the following will give a secondary 
alcohol?  

 (a) HCOOH  (b) CH3COCH3 

 (c) HCHO  (d) CH3CHO 

7. Which among the following is not an active 
methylene compound?  

 (a) Ethyl malonate  

 (b) Ethyl propionate 

 (c) Ethyl acetoacetate 

 (d) None 
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8. 4-methyl uracil is formed by the reaction of 

acetoacetic ester with  

 (a) pyridine  (b) pyrine 

 (c) urea   (d) succinic acid 

9. The least stable cycloalkane is  

 (a) Cyclopropane (b) Cyclobutane 

 (c) Cyclopentane (d) Cyclohexane 

10. The angle strain in cyclobutane is  

 (a) +24°44'  (b) –9°44' 

 (c) +9°44'  (d) –24°44' 

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 note on the structure and reactivity 

of carbonyl group. 

Or 

 (b) Explain Reformatsky reaction with the 

mechanism. 
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12. (a) Discuss the structure of carboxylic acid. 

Or 

 (b) Explain Hell-Volhard-Zelinsky reaction with 

mechanism. 

13. (a) Give any three synthetic applications of 

methyl lithium with equations. 

Or 

 (b) Write a note on mustard gas. 

14. (a) Explain the synthesis of mono and di 

carboxylic acids from ethyl acetoacetate. 

Or 

 (b) Discuss the mechanism of nitro-acinitro 

tautomerism. 

15. (a) Write a note on Sachse-Mohr theory. 

Or 

 (b) Explain Coulson and Moffit's concept.  

[P.T.O.]
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PART C — (5 × 8 = 40 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 600 words. 

16. (a) Explain with mechanism of nucleophillic 
addition reactions of carbonyl compounds 
with  

  (i) HCN 

  (ii) NaHSO3 

  (iii) CH3MgBr. 

Or 

 (b) Give the preparation, properties and uses of 
chloral. 

17. (a) Explain the chemical properties of oxalic 
acid. 

Or 

 (b) Discuss the mechanism of esterification in 
detail.  

18. (a) Explain the preparation and properties of 
thio alcohols. 

Or 

 (b) Write a note on : 

  (i) tetra ethyl lead 

  (ii) sulphonal 

  (iii) sulphones. 
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19. (a) Write a note on amido-imidol tautomerism. 

Or 

 (b) Discuss the synthetic uses of diethyl 
malonate. 

20. (a) Discuss the synthesis and structure of 
muscone. 

Or 

 (b) Explain Baeyer's strain theory and its 
limitations. 

 

———————— 
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1. ©¢u Áõ²UPÒ Gß£øÁ —————. 

 (A) Kμqøh¯x  

 (B) Dμqøh¯x 

 (C) ‰Áqøh¯x  

 (D) ÷©ØPsh GxÄªÀø» 

 Noble gases are —————. 

 (a) Monoatomic (b) Diatomic 

 (c) Triatomic (d) None of the above 
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2. XeF2 ‰»UTÔß ÁiÁ® —————. 

 (A) \xμ uÍ® (B) \©uÍ •U÷Põn® 

 (C) ¤μªk  (D) ÷|ºU÷Põk 

 Shape of XeF2 molecule is —————. 

 (a) Square planar (b) Trigonal planar 

 (c) Pyramidal (d) Linear 

3. ¤ßÁ¸® Cøh{ø» E÷»õP[PÎß SÊUPÎÀ 
|õn¯ E÷»õP[PÒ GßÖ CÁØÔÀ Gx 
AøÇUP¨£kQßÓx? 

 (A) Cu, Ag, Au (B) Ru, Rh, Pd 

 (C) Fe, Co, Ni (D) Os, Ir, Pt 

 Which of the following groups of transition metals 
are called coinage metals? 

 (a) Cu, Ag, Au (b) Ru, Rh, Pd 

 (c) Fe, Co, Ni (d) Os, Ir, Pt 

4. £õv {μ¨£¨£mh d&Bº¤mhÀPÒ Põn¨£kÁx 

 (A) +3Sc   (B) +2Mn  

 (C) +2Fe   (D) +3Cr  

 Half filled d-orbitals are observed in —————. 

 (a) +3Sc   (b) +2Mn  

 (c) +2Fe   (d) +3Cr  
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5. +7 BU]á÷ÚØÓ {ø»ø¯U Põmk® BUiøÚkPÒ 
—————. 

 (A) U, Np  (B) Pu, Am 

 (C) Np, Pu  (D) Am, Cm 

 The actinides showing +7 oxidation state are  
—————. 

 (a) U, Np  (b) Pu, Am 

 (c) Np, Pu  (d) Am, Cm 

6. A¯Û £›©õØÓ •øÓ°ß ‰»® »õ¢uøÚkPøÍ¨ 
¤›¨£øu Ai¨£øh¯õP öPõshøÁ —————. 

 (A) A¯ÛPÎß AÍÄ 

 (B) A¯ÛPÎß BU]á÷ÚØÓ {ø» 

 (C) AÁØÔß ø|m÷μmkPÎß PøμvÓß 

 (D) »õ¢uøÚkPÎß øímμõUø\kPÎß 
Põμzußø© 

 The separation of lanthanides by ion exchange 
method is based on —————. 

 (a) Size of ions  

 (b) Oxidation state of the ions 

 (c) Solubility of their nitrates 

 (d) Basicity of hydroxides of lanthanides 
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7. ©sh» _zvP›¨¦ £¯ß£kÁx 

 (A) uõxøÁ Ahº¤UP  

 (B) E÷»õP BUø\øh JkUP 

 (C) E÷»õPzøu _zvP›UP 

 (D) E÷»õP \Àø£kPøÍ JkUP 

 Zone refining is used for the 

 (a)  concentration of an ore 

 (b) reduction of metal oxide 

 (c)  purification of metal 

 (d)  reduction of metal sulphide 

8. J¸ uõxøÁ E¸USÁuß ÷|õUP® —————. 

 (A) P»øÁø¯¨ ö£ÖÁx 

 (B) Aøu BU]á÷ÚØÓ® ö\´¯ 

 (C) BÂ¯õS® A_zu[PøÍ¨ ¤›UP 

 (D) Aøu JkUP® ö\´¯ 

 The purpose of smelting an ore is —————. 

 (a) To obtain an alloy  

 (b) To oxidise it 

 (c) To separate volatile impurities 

 (d) To reduce it 
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9. +2Cu  ©ØÖ® +2Ni  öPõsh P»øÁø¯ 

¤›zuÔ¯ÁuØS 

 (A) H2S &I Aª» •»zvÀ ö\¾zxuÀ 

 (B) H2S &I Põμ ‰»zvÀ ö\¾zxuÀ 

 (C) H2S &I |k{ø» FhPzvÀ ö\¾zxuÀ 

 (D) H2S &I E»º P»øÁ°À ö\¾zxuÀ 

 A mixture containing +2Cu and +2Ni  can be 

separated for identification by 

 (a) passing H2S in acid medium 

 (b) passing H2S in alkaline medium 

 (c) passing H25 in neutral medium 

 (d) passing H2S in dry mixture 

10. A÷¯õiö©m›°À £¯ß£kzx¨£k® {ø»UPõmi 
—————. 

 (A) ö©zvÀ Bμg_ (B) ìhõºa 

 (C) ¤ÚõÀL¨u¼ß (D) KI 

 The indicator used in iodimetry is —————. 

 (a) Methyl orange (b) Starch 

 (c) Phenolphthalein (d) KI 
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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) ö\Úõß BUø\k P»øÁPÎÀ Pmhø©¨¦ 
©ØÖ® ¤øn¨¦ £ØÔ ÂÁõv. 

  Discuss about structure and bonding in 
Xenon oxide compounds. 

Or 

 (B) QÍõz÷μm P»øÁPÒ ©ØÖ® Auß 
£¯ß£õkPøÍ £ØÔ ÂÁ›. 

  Describe briefly clathrate compounds and its 
uses. 

12. (A) uÛ© Á›ø\ AmhÁøn°À EÒÍ â[U 
öuõSv uÛ©[PøÍ¨ £ØÔ ÂÁ›. 

  Outline the study of Zinc group elements in 
the periodic table. 

Or 

 (B) ÂÀQß\ß ÂøÚ³UQ°ß u¯õ›¨¦, £s¦PÒ 
©ØÖ® £¯ßPøÍ¨ £ØÔ ÂÍUSP. 

  Explain preparation, properties and uses of 
Wilkinson catalyst. 
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13. (A) f-öuõSv uÛ©[PÎß Põ¢u¨ £s¦PøÍ¨ 
£ØÔ ÂÁõv. 

  Discuss the magnetic properties of f-block 
elements 

Or 

 (B) ^›U A®÷©õÛ¯® \À÷£miß u¯õ›¨¦, 
£s¦PÒ ©ØÖ® £¯ß£õkPøÍ ÂÍUSP. 

  Explain the preparation, properties and uses 
of ceric ammonium sulphate. 

14. (A) Põ¢u•øÓ¨ ¤›¨¦ •øÓ ‰»® uõxøÁ 
Ahº¤zuø» £ØÔ GÊxP. 

  Write a note on magnetic separation method 
for the concentration of ore. 

Or 

 (B) ¼zv¯zøu Auß uõxÂ¼¸¢x 
¤›zöuk¨£x £ØÔ ÂÍUSP. 

  Explain about extraction of Lithium from its 
ore. 

15. (A) ö£õxA¯Û ÂøÍÄ GßÓõÀ GßÚ? 
£s£Ô¨ £S¨£õ´ÂÀ Auß £¯ß£õkPøÍ 
£ØÔ ÂÍUSP. 

  What is common ion effect? Describe its 
application in qualitative analysis. 

Or 
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 (B) Aª»&Põμ uμ®£õºzuÀ öPõÒøPø¯¨ £ØÔ 
ÂÍUSP. 

  Describe the theory of Acid-base titration 
titrations. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) 64 , XeFXeF  Cß u¯õ›¨¦ ©ØÖ® £s¦PÒ 

©ØÖ® Pmhø©¨ø£¨ £ØÔ ÂÁõv. 

  Discuss the preparation and properties and 
structure of 64 , XeFXeF . 

Or 

 (B) (i)  4XeOF  Cß u¯õ›¨¦ ©ØÖ® £s¦PøÍ 

ÂÍUSP. 

  (ii) ÁÎ©sh»zv¼¸¢x ©¢u Áõ²UPøÍ 
¤›zöuk¨£x £ØÔ J¸ ]Ö SÔ¨ø£ 
GÊxP. 

  (i)   Explain the preparation and properties 
of 4XeOF . 

  (ii)  Write a short note on isolation of noble 
gases from the atmosphere. 
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17. (A) d-öuõSv uÛ©[PÎß ö£õxÁõÚ 
£s¦PøÍ¨ £ØÔ ÂÁõv. 

  Discuss the general characteristics of d-block 
elements. 

Or 

 (B) SÔ¨¦ ÁøμP:  

  (i)  ¨μæ¯ß }»® 

  (ii)  ÷\õi¯® ø|m÷μõ¨¸ø\k 

  Write a note on:  

  (i)  Prussian blue  

  (ii)  Sodium nitroprusside 

18. (A) »õ¢uøÚkPÒ GßÓõÀ GßÚ? 
»õ¢uøÚkPøÍ¨ ¤›¨£uØPõÚ Pøμ¨£õß 
¤›zöukUS® •øÓø¯ ÂÍUSP. 

  What are lanthanides? Explain solvent 
extraction method for the separation of 
lanthanides. 

Or 

 (B) 2ThO  Cß u¯õ›¨¦ £s¦PÒ ©ØÖ® 
£¯ßPøÍ GÊxP. 

  Give the preparation, properties and uses of 

2ThO . 
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19. (A) C¯ØøP°À Á÷Úi¯® GÆÁõÖ QøhUQÓx? 
Põº÷ÚõøÚm uõxÂ¼¸¢x Á÷Úi¯zøu 
¤›zöuk¨£x £ØÔ ÂÁ›. 

  How does vanadium occur in nature? 
Describe the extraction of vanadium from 
Carnonite ore. 

Or 
 (B) E÷»õP[PøÍ _zvP›US® Áõß&BºöPÀ i 

÷£õ¯º •øÓ ©ØÖ® ¤ßÚõØ£S¨¦ •øÓ 
BQ¯ÁØøÓ ÂÍUSP. 

  Explain Van-Arkel de Boer method and 
Electrolysis method for purification of 
metals. 

20. (A) (i)  Cøh±k ö\´²® BU\÷»m ©ØÖ® 
÷£õ÷μm EÖ¨¦PÒ GÆÁõÖ 
}UP¨£kQÓx. 

  (ii)  AønÁõUQz uμ®£õºzuÀ £ØÔ Â›ÁõP 
GÊxP. 

  (i)  How are interfering radicals oxalate 
and Borate eliminated? 

  (ii)  Explain the theory of complexometric 
titration. 

Or 
 (B) Cøn ÃÌ£iuÀ ©ØÖ® uõ©u ÃÌ£iuÀ £ØÔ 

ÂÍUSP. 

  Explain about co-precipitation and post 
precipitation. 

————————— 
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1. Noble gases are —————. 

 (a) Monoatomic (b) Diatomic 

 (c) Triatomic (d) None of the above 

2. Shape of XeF2 molecule is —————. 

 (a) Square planar (b) Trigonal planar 

 (c) Pyramidal (d) Linear 

3. Which of the following groups of transition metals 
are called coinage metals? 

 (a) Cu, Ag, Au (b) Ru, Rh, Pd 
 (c) Fe, Co, Ni (d) Os, Ir, Pt 
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4. Half filled d-orbitals are observed in —————. 

 (a) +3Sc   (b) +2Mn  

 (c) +2Fe   (d) +3Cr  

5. The actinides showing +7 oxidation state are  

—————. 

 (a) U, Np  (b) Pu, Am 

 (c) Np, Pu  (d) Am, Cm 

6. The separation of lanthanides by ion exchange 

method is based on —————. 

 (a) Size of ions  

 (b) Oxidation state of the ions 

 (c) Solubility of their nitrates 

 (d) Basicity of hydroxides of lanthanides 

7. Zone refining is used for the 

 (a)  concentration of an ore 

 (b) reduction of metal oxide 

 (c)  purification of metal 

 (d)  reduction of metal sulphide 
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8. The purpose of smelting an ore is —————. 
 (a) To obtain an alloy  

 (b) To oxidise it 

 (c) To separate volatile impurities 

 (d) To reduce it 

9. A mixture containing +2Cu and +2Ni  can be 
separated for identification by 

 (a) passing H2S in acid medium 

 (b) passing H2S in alkaline medium 

 (c) passing H25 in neutral medium 

 (d) passing H2S in dry mixture 

10. The indicator used in iodimetry is —————. 
 (a) Methyl orange (b) Starch 

 (c) Phenolphthalein d) KI 

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Discuss about structure and bonding in 
Xenon oxide compounds. 

Or 

 (b) Describe briefly clathrate compounds and its 
uses. 
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12. (a) Outline the study of Zinc group elements in 
the periodic table. 

Or 

 (b) Explain preparation, properties and uses of 
Wilkinson catalyst. 

13. (a) Discuss the magnetic properties of f-block 
elements 

Or 

 (b) Explain the preparation, properties and uses 
of ceric ammonium sulphate. 

14. (a) Write a note on magnetic separation method 
for the concentration of ore. 

Or 

 (b) Explain about extraction of Lithium from its 
ore. 

15. (a) What is common ion effect? Describe its 
application in qualitative analysis. 

Or 

 (b) Describe the theory of Acid-base titration 
titrations.  

[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 preparation and properties and 
structure of 64 , XeFXeF . 

Or 

 (b) (i)  Explain the preparation and properties of 

4XeOF . 

  (ii) Write a short note on isolation of noble 
gases from the atmosphere. 

17. (a) Discuss the general characteristics of d-block 
elements. 

Or 

 (b) Write a note on:  
  (i)  Prussian blue  
  (ii)  Sodium nitroprusside 

18. (a) What are lanthanides? Explain solvent 
extraction method for the separation of 
lanthanides. 

Or 

 (b) Give the preparation, properties and uses of 

2ThO . 
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19. (a) How does vanadium occur in nature? 
Describe the extraction of vanadium from 
Carnonite ore. 

Or 

 (b) Explain Van-Arkel de Boer method and 
Electrolysis method for purification of 
metals. 

20. (a) (i)  How are interfering radicals oxalate and 
Borate eliminated? 

  (ii)  Explain the theory of complexometric 
titration. 

Or 
 (b) Explain about co-precipitation and post 

precipitation. 
  

————————— 
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1. ¤ßÁ¸ÁÚÁØÖÒ Gx APa \õº¦ £s¦ 

 (A) VΔ   (B) HΔ  

 (C) GΔ   (D) PC  

 The intensive property is 

 (a) VΔ   (b) HΔ  

 (c) GΔ   (d) PC  
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2. |À¼¯À¦ Áõ²UPÐUS TJ .μ &ß ©v¨¦ 

 (A) ÷|ºSÔöPõshx  

 (B) GvºSÔ öPõshx 

 (C) §äâ¯®   

 (D) ÷©ØTÔ¯ GxÄªÀø» 

 For an ideal gas TJ .μ  is 

 (a) Positive  (b) Negative 

 (c) Zero  (d) None of the above 

3. öÁ¨£©õÓõ ö\¯À •øÓUS 

 (A) T = ©õÔ¼ (B) q = 0 

 (C) q = ©õÔ¼ (D) w = 0 

 For an adiabatic process 

 (a) T = Constant (b) q = 0 

 (c) q = Constant (d) w = 0 

4. ‰ßÓõ® öÁ¨£ C¯UPÂ¯À Áøμ¯øÓ°À GÀø» 
0→T  

 (A) 0=G   (B) 0=H  

 (C) 0=E   (D) 0=S  

 The Third law of thermodynamics states that limit 
0→T  

 (a) 0=G   (b) 0=H  

 (c) 0=E   (d) 0=S  
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5. \©{ø»°ß ö£õÊx GΔ &ß ©v¨¦ 

 (A) ÷|º SÔ²hß Põn¨£k® 

 (B) Gvº SÔ²hß Põn¨£k® 

 (C) §äâ¯® 

 (D) ÷©ØTÔ¯ GxÄªÀø» 

 At Equilibrium GΔ  is 

 (a) Positive  (b) Negative 

 (c) Zero  (d) None of the above 

6. Q¨ì {ø»ø© Âv 

 (A) 2+−= CPF  (B) 2+−= PCF  

 (C) 2+−= CFP  (D) 1+−= CFP  

 Gibb’s Phase rule is 

 (a) 2+−= CPF  (b) 2+−= PCF  

 (c) 2+−= CFP  (d) 1+−= CFP  

7. J¸ Phzx P»Ûß P»©õÔ¼ Gß£x 

 (A) {¯® PhzxvÓß × PhzxvÓß  

 (B) 
eConductanc

econductancSpecific
 

 (C) 
econductancSpecific

eConductanc
    

 (D) 
econductancSpecific

1
 

{¯® PhzxvÓß 

PhzxvÓß 

{¯® PhzxvÓß 

PhzxvÓß 

{¯® PhzxvÓß 
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 Cell constant of conducting cell 

 (a) Specific conductance × conductance 

 (b) 
eConductanc

econductancSpecific
 

 (c) 
econductancSpecific

eConductanc
   

 (d) 
econductancSpecific

1
 

8. E¯º ªß AÊzu \›ÂÀ, J¸ Á¼ªS 
ªß£SÎ°ß PhzxvÓß AvP©õP Põn¨£kÁx. 

 (A) Â¯ß ÂøÍÄ  

 (B) £õÀPßöPPß ÂøÍÄ 

 (C) iø£&£õÀPßöPPß ÂøÍÄ 

 (D) ^ºø©¯ØÓ ÂøÍÄ 

 The conductance of a strong electrolyte is high on 
the application of high potential. This is known as 

 (a) Wien effect  

 (b) Falken Hagen effect 

 (c) Debye – Falken hagen effect 

 (d) A symmetric effect 
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9. J¸ øímμáß A¯ÛPÒ ö\ÔÂøÚ 
¤ßÁ¸ÁÚÁØÖÒ G¢u ªß•øÚ¯õÀ PshÔ¯ 
C¯»õx. 

 (A) Psnõi ªß•øÚ 

 (B) P÷»õ©À ªß•øÚ 

 (C) øímμáß ªß•øÚ 

 (D) SÂßøím÷μõß ªß•øÚ 

 The concentration of hydrogen ion could not be 
determined by using 

 (a) Glass electrode  

 (b) Calomel electrode 

 (c) Hydrogen electrode 

 (d) Quinhydrone electrode 

10. PõÀÁõÛU ªßP»zvÀ Gvº¤ß •ß•øÚ°À 
|øhö£Ö® ÂøÚ 

 (A) BUêá÷ÚØÓ®  

 (B) JkUP® 

 (C) }μõØ £kzuÀ  

 (D) ÷©ØTÔ¯ GuÄªÀø» 

 The chemical reaction takes place at the cathode 
of a galvanic cell is 

 (a) Oxidation (b) Reduction 

 (c) Hydrolysis (d) None of the above 
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PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) Aø©¨¤ß ÁøPPøÍ Euõμnzxhß 
ÂÍUSP. 

  Explain the type of system with example. 

Or 

 (B) âÀ&uõ®éß ÷\õuøÚø¯ ÂÁ›. Áõ²UPøÍ 
}º©©õP ©õØÖuÀ Cuß •UQ¯zxÁ® GßÚ? 

  Describe the jouce-thomson experiment. 
Bring out its significance of the liquefaction 
of gas. 

12. (A) ©õÓõ öÁ¨£{ø»PÒ AÊzuzøu öPõsk 
Gsm÷μõ¤ø¯ ÁøP¨£kzvÚõÀ E¸ÁõS® 
÷PõºøÁø¯ Á¸Â. 

  Derive an expression for the variation of 
entropy with pressure at constant 
temperature. 

Or 

 (B) QÍõê¯ì & QÍ¨¤μõß \©ß£õmøh Á¸Â. 

  Derive Clausius – Clapeyron equation. 
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13. (A) pk  ©ØÖ® xk &I ÂÁ›zx AÁØÔUQøh°»õÚ 

öuõhºø£ Á¸Â. 

  Explain pk  and xk  and show their 

relationship. 

Or 
 (B) {øÓuõUS Âø» ÂÁ›. J¸ \©{ø»°ß 

\©{ø» ©õÔ¼ø¯ Á¸Â. 

  State the law of mass action and derive the 
equilibrium. Constant of an equilibrium. 

14. (A) PhzxvÓÚÔ •øÓ°À J¸ A›vØPøμ¯ 
Ti¯ E¨¤ß PøμvÓøÚ GÆÁõÖ 
PshÔÁõ´? 

  How will you determine the solubility of a 
sparingly soluble sat by conductance? 

Or 

 (B) J¸ uõ[PÀ Pøμ\¼ß pH ©v¨ø£ PshÔ²® 
öíshº\ß \©ß£õmøh Á¸Â. 

  Derive Henderson’s equation for the pH of a 
buffer solution. 

15. (A) öÁìhß Põmª¯® ªßP»zøu¨ £ØÔ SÔ¨¦ 
ÁøμP. 

  Write a note on Weston Standard Cell. 

Or 
 (B) •øÚÁõUP® £ØÔ SÔ¨¦ ÁøμP. 

  Write a note on polarization. 
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PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (A) öÁ¨£C¯UPÂ¯¼ß §ä¯ Âvø¯ 
Áøμ¯Özx ÂÍUSP. 

  State and explain Zeroth law of thermo 
dynamics. 

Or 

 (B) J¸ |À¼¯À¦ Áõ°ß «¸® öÁ¨£©õÓõ 
Â›ÁõUPzvß ö£õÊx BØÓÀ ©ØÖ® 
öÁ¨£{ø»¯À HØ£k® ©õØÓzøu ÂÁ›. 

  Deduce an expression for the change in 
internal energy and change in temperature 
during the reversible adiabatic expansion of 
an ideal gas. 

17. (A) \©öÁ¨£ Â›ÁõUPzvß ö£õÊx J¸ 
|À¼¯À¦ Áõ°¼ß Gsm÷μõ¨¤ ©õØÓzøu 
ÂÁ›. 

  Derive the entropy change in isothermal 
expansion of a ideal gas. 

Or 
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 (B) (i) Pm¦À»õ BØÓ¼ß SÔ±møh øÁzx 
J¸ ÂøÚø¯¨ £ØÔ GßÚ AÔ¢x 
öPõÒÁõ´?   (2) 

  (ii) pk  ©ØÖ® Ck  US® EÒÍ öuõhºø£ 

ÂÁ›.    

  (i) What do you understand from the sign 
of free energy of a reaction? 

  (ii) Describe the relationship between pk  

and Ck . 

18. (A) PÚAÍøÁ öPõsk Gsm÷μõ¤ 
©õØÓzvØPõÚ ÷PõºøÁø¯ ©õÓõ 
öÁ¨£{ø»°À Á¸Â. 

  Derive an expression for the variation of 
entropy with volume at a constant 
temperature. 

Or 

 (B) }º Aø©¨¤ß {ø»ø© Áøμ¨£hzøu 
Áøμ¢x ÂÍUSP. 

  Describe the phase diagram of water system. 

19. (A) Á¼ªS  ªß£SÎPÎß iø£&íUPÀ 
Bß\õPº öPõÒøPø¯ ÂÍUSP. 

  Discuss the Debye Huckel Onsagor theory 
for strong electrolyses. 

Or 
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 (B) B[£õÀiß }ºzuÀ Âvø¯ Áøμ¯Ö. 
¤›øu©õÔ¼US® ¤ŸøP ÃuzvØS® EÒÍ 
öuõhºø£ Á¸Â. 

  State Ostwald’s dilution law and derive the 
relation between degree of dissociation and 
dissociation constant. 

20. (A) ö\ÔÄ ªßP»[PÒ GßÓõÀ GßÚ? 
ªßö£¯º]²øh¯ ö\ÔÄ ªßP»[PÎß ªß 
C¯USÂø\UPõÚ \©ß£õmøh Á¸Â. 

  What are concentration cells? Derive 
expression for the emps of concentration cell 
with transference. 

Or 

 (B) ö\ÔÄ ªßP»zøu £¯ß£kzv }º© \¢v¨¦ 
ªßAÊzuvØPõÚ ÷PõºøÁø¯ Á¸Â. 

  Derive an expression for the determination 
of liquid junction potential using 
concentration cell. 

————————— 
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1. The intensive property is 

 (a) VΔ   (b) HΔ  

 (c) GΔ   (d) PC  

2. For an ideal gas TJ .μ  is 

 (a) Positive  (b) Negative 

 (c) Zero  (d) None of the above 
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3. For an adiabatic process 

 (a) T = Constant (b) q = 0 

 (c) q = Constant (d) w = 0 

4. The Third law of thermodynamics states that limit 
0→T  

 (a) 0=G   (b) 0=H  

 (c) 0=E   (d) 0=S  

5. At Equilibrium GΔ  is 

 (a) Positive  (b) Negative 

 (c) Zero  (d) None of the above 

6. Gibb’s Phase rule is 

 (a) 2+−= CPF  (b) 2+−= PCF  

 (c) 2+−= CFP  (d) 1+−= CFP  

7. Cell constant of conducting cell 

 (a) Specific conductance × conductance 

 (b) 
eConductanc

econductancSpecific
 

 (c) 
econductancSpecific

eConductanc
   

 (d) 
econductancSpecific

1
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8. The conductance of a strong electrolyte is high on 

the application of high potential. This is known as 

 (a) Wien effect  

 (b) Falken Hagen effect 

 (c) Debye – Falken hagen effect 

 (d) A symmetric effect 

9. The concentration of hydrogen ion could not be 

determined by using 

 (a) Glass electrode  

 (b) Calomel electrode 

 (c) Hydrogen electrode 

 (d) Quinhydrone electrode 

10. The chemical reaction takes place at the cathode 

of a galvanic cell is 

 (a) Oxidation  

 (b) Reduction 

 (c) Hydrolysis  

 (d) None of the above 
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PART B — (5 × 5 = 25 marks) 
Answer ALL the questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) Explain the type of system with example. 

Or 

 (b) Describe the jouce-thomson experiment. 
Bring out its significance of the liquefaction 
of gas. 

12. (a) Derive an expression for the variation of 
entropy with pressure at constant 
temperature. 

Or 

 (b) Derive Clausius – Clapeyron equation. 

13. (a) Explain pk  and xk  and show their 

relationship. 

Or 

 (b) State the law of mass action and derive the 
equilibrium. Constant of an equilibrium. 

14. (a) How will you determine the solubility of a 
sparingly soluble sat by conductance? 

Or 

 (b) Derive Henderson’s equation for the pH of a 
buffer solution.  

[P.T.O.]
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15. (a) Write a note on Weston Standard Cell. 

Or 

 (b) Write a note on polarization. 

PART C — (5 × 8 = 40 marks)  

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

Each answer should not exceed 600 words. 

16. (a) State and explain Zeroth law of thermo 
dynamics. 

Or 

 (b) Deduce an expression for the change in 
internal energy and change in temperature 
during the reversible adiabatic expansion of 
an ideal gas. 

17. (a) Derive the entropy change in isothermal 
expansion of a ideal gas. 

Or 

 (b) (i) What do you understand from the sign 
of free energy of a reaction? (2) 

  (ii) Describe the relationship between pk  

and Ck .     
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18. (a) Derive an expression for the variation of 
entropy with volume at a constant 
temperature. 

Or 

 (b) Describe the phase diagram of water system. 

19. (a) Discuss the Debye Huckel Onsagor theory 
for strong electrolyses. 

Or 

 (b) State Ostwald’s dilution law and derive the 
relation between degree of dissociation and 
dissociation constant. 

20. (a) What are concentration cells? Derive 
expression for the emps of concentration cell 
with transference. 

Or 

 (b) Derive an expression for the determination 
of liquid junction potential using 
concentration cell. 

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

Answer ALL questions. 

 Choose the correct answer : 

1. JÎ _ÇØ] ©õØÔ¯zvØPõÚ •UQ¯ Põμo 

 (A) \©a^μõÚ Põº£ß Aq Aø©ÁuõÀ 

 (B) sp3 CnUP»¨¦ÒÍ Põº£ß Aq 

 (C) \©a^μØÓ Põº£ß Aq Aø©ÁuõÀ 

 (D) sp3 CnUP»¨£ØÓ Põº£ß Aq 
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 The essential condition for optical isomerism is  

 (a) presence of symmetric carbon atom 

 (b) presence of sp3 carbon atom 

 (c) presence of asymmetric atom 

 (d) absence of sp3 carbon atom 

2. G¤ö©ºPøÍ ÷ÁÖ£kzx® •UQ¯ Põμo Gx? 

 (A) J¸ \©a^μØÓ Põº£ß 

 (B) Cμsk \©a^μØÓ Põº£ß 

 (C) ‰ßÖ \©a^μØÓ Põº£ß 

 (D) ÷©ØTÔ¯ AøÚzx® 

 Epimers differ in the configuration of  

 (a) one asymmetric carbon 

 (b) two asymmetric carbon 

 (c) three asymmetric carbon 

 (d) all the above  

3. RÌPshÁØÔÀ ]ì–iμõßì ©õØÔ¯® öPõkUS® 
‰»UTÖ Gx? 

 (A) BrHC 52  

 (B) ClHC 52  

 (C) ( ) ( )22 COOHCH  

 (D) CHOCH3  
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 Which of the following show cis-trans isomerism?  

 (a) BrHC 52   (b) ClHC 52  

 (c) ( ) ( )22 COOHCH  (d) CHOCH3  

4. GvºGvμõÚ CnUP ©õØÔ¯zvß hõº]ÚÀ 
¤øn¨¤ß ÷Põn ©v¨¦ 

 (A) 90± °  (B) 120± ° 

 (C) 180± °  (D) 360± ° 

 The torsional bond angle of staggered 
conformation is   

 (a) 90± °  (b) 120± ° 

 (c) 180± °  (d) 360± ° 

5. ¤›iÀ–Qμõ¨m ÷ÁvÂøÚ°À EÒÍ ÂøÚ³UQ 

 (A) –NH3  

 (B) –AlCl3 

 (C) H2O 

 (D) Con. H2SO4. Con. HNO3 

 Reagent used in Fridel-Craft reaction is  

 (a) –NH3  

 (b) –AlCl3 

 (c) H2O 

 (d) Con. H2SO4. Con. HNO3 
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6. RÌUPshÁØÔÀ Bºz÷uõ ©ØÖ® £õμõ £s¦ 
öPõsh öuõSv Gx? 

 (A) –OH 

 (B) –NH2 

 (C) (A) ©ØÖ® (B) 

 (D) –NO2 

 Which one is O-P directive in nature?  

 (a) –OH 

 (b) –NH2 

 (c) (a) and (b) 

 (d) –NO2 

7. ¤›iÛÀ ø|mμáß AqÂß CÚU P»¨¦ Gx? 

 (A) sp 

 (B) sp2 

 (C) sp3 

 (D) sp3d  

 In pyridine the hybridisation of nitrogen atom is  

 (a) sp 

 (b) sp2 

 (c) sp3 

 (d) sp3d 
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8. S°÷Úõ¼ß J¸ 

 (A) I¢x ÁøÍ¯ ÷\º©® 

 (B) Cn ÁøÍ¯ ÷\º©® 

 (C) BÖ ÁøÍ¯ ÷\º©® 

 (D) CøÁ AøÚzx® 

 Quinoline is a   

 (a) Five membered heterocyclic  

 (b) Fused ring heterocyclic  

 (c) Six membered heterocyclic  

 (d) All the above 

9. RÌUPõs£ÁØÔÀ A¼\›ß u¯õ›UP £¯ß£k® 
‰»¨ö£õ¸Ò 

 (A) S°÷Úõ¼ß 

 (B) B¢v÷μõS°÷Úõß 

 (C) |õ¨uõ S¤÷Úõß 

 (D) ¥Úõ¢v÷μõS°÷Úõß 

 Alizarin is syntherised from 

 (a) quinoline  

 (b) autroquinone 

 (c) napthaquinone 

 (d) phenantraquinone  
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10. |õ¨u¼øÚ V2O5 •ßÛø»°À BU]á÷ÚØÓ® 
ö\´²® ÷£õx QøhUS® ÷\º©® Gx? 

 (A) uõ¼U Aª»® 

 (B) 1, 4 |õ¨uõ S°÷Úõß 

 (C) uõ¼U Aßímøμk 

 (D) u÷»õÛU Aª»® 

 When napthalene is oxidised with V2O5 gives  

 (a) pthalic acid 

 (b) 1, 4-naptha quinone 

 (c) pthalic anhydride 

 (d) pthalonic acid 

PART B — (5 × 5 = 25 marks) 

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

11. (A) SÔ¨¦ ÁøμP : 

   (i) JμÍÄ \©a^º E¸ÁõuÀ 

   (ii) ÷|μi¯õÚ E¸ÁõUP®. 

  Write notes on :   (2½ × 2 = 5) 

   (i) Partial asymmetric synthesis 

   (ii) Absolute synthesis. 

Or 
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 (B) R ©ØÖ® S SÔ±kPøÍ AÍÂk® Cμsk 
•øÓPøÍ ÂÍUSP. 

  Discuss two steps involved in determining  
R, S notation. 

12. (A) BUøé®PÎß ÁiÁ ©õØÔ¯[PøÍ £ØÔ 
ÂÁ›UP. 

  Explain geometrical isomerism in oximes. 

Or 

 (B) CnUP©õÚ ©õØÔ¯® ©ØÖ® 
ÁiÁø©¨¦PøÍ ÷ÁÖ£kzv GÊxP. 

  Differentiate between conformations and 
configurations. 

13. (A) ö£ß]Úõ´k ©ØÖ® ö£ß]Úõ´k AÀ»õu 
÷\º©[PøÍ¨ £ØÔ GkzxUPõmkhß ÂÁ›.  

     (2½ × 2 = 5) 

  What are benzenoid and non benzenoids 
compounds? Give suitable examples. 

Or 

 (B) SN1 ÂøÚ°ß ÁÈ•øÓø¯ 
GkzxUPõmkhß ÂÍUSP. 

  Explain SN1 reaction mechanism with 
example. 
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14. (A) ¤›iß, ¤¨£›iß ©ØÖ® ¤º÷μõÀ 
BQ¯ÁØÔß Põμzußø©ø¯ J¨¤kP. 

  Compare the basicity of pyridine, pipesidine 
and pyrrole. 

Or 

 (B) RÌPsh ÂøÚPøÍ GÊxP. 

   (i) íÛa öuõS¨¦   

   (ii) ìPº¨ öuõS¨¦ 

  Explain the following : 

   (i) Hanizsch synthesis. (2 + 3 = 5) 

   (ii) Skraup synthesis. 

15. (A) \õ¯[PÎß ÁøPPÒ ©ØÖ® AøÁPÎß 
÷Áv¯À Aø©¨ø£ GkzxUPõmkhß GÊxP. 

  Classify dyes according to chemical 
constitution with examples. (5) 

Or 

 (B) RÌUPsh ÷ÁvÂøÚPøÍ ÂÍUSP. 

   (i) GÀ¨ì ÂøÚ 

   (ii) øhÀì-BÀhß ÂøÚ. 

  Explain the following reactions : 

  (i) Elbs reaction 

   (ii) Diels-Alder reaction. 
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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) \©a^º TÖPÎß ÁøPPøÍ ÂÁ›. 

  Explain the different types of symmetry 
elements.    (4 × 2 = 8) 

Or 
 (B) RÌPshÁØøÓ ÂÁ›UPÄ®. 

   (i) ¦ÓöÁÎ ©õØÔ¯® uÛzv¯[SuÀ 

   (ii) ¦ÓöÁÎ ©õØÔ¯® ÷uºÄ ö\´uÀ 

  Discuss the following terms : (2 × 4 = 8) 

   (i) Stereospecificity 

   (ii) Stereoselectivity. 

17. (A) RÌPsh uø»¨¦PøÍ £ØÔ ÂÁ›. 

  (i) 1, 3 Aa_ PÁºuÀ 

   (ii) E-Z SÔ±miß Âv•øÓPÒ 

   (iii) ]ß–Bßi ©õØÔ¯® J¸ GkzxUPõmk. 

  Explain the following terms : (2 + 3 + 3 = 8) 

   (i) 1, 3 diaxial interaction 

   (ii) sequence rules for E-Z notation 

   (iii) Give one example for syn-anti 
isomerism. 

Or 
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 (B) CnUP ©õØÔ¯zvß {ø»zußø©ø¯ 
£õvUS® PõμoPøÍ öuõSzx GÊxP. 

  Write down the factors affecting the stability 
of conformations.  (4 × 2 = 8) 

18. (A) RÌPsh ÷ÁvÂøÚPÎß ÁÈ•øÓø¯z 
u¸P. 

   (i) ö£ß^ÛÀ ø|mμá÷ÚØÓ® 

   (ii) ö£ß^ÛÀ Aø\÷»\ß 

  Write the mechanism of the following 
reactions :    (2 × 4 = 8) 

   (i) Nitration of benzene 

   (ii) Acylation of benzene  

Or 

 (B) RÌPõq® ÷ÁvÂøÚPÎß ÂøÍ 
ö£õ¸øÍ²®, ÁÈ•øÓPøÍ²® u¸P. 

    

  
(i)

                                         

    

  
(ii)

                                             

   

Con.HNO3

Con.H2SO4

Conc.HNO3 

Conc.H2SO4 
? + ? 

? + ? 
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  Complete the reaction and write the 

mechanism.   (2 × 4 = 8) 

   
(i)

                                         

    

  
(ii)

                                             

19. (A) (i) ¤›iÛß ‰»UTÖ Bº¤mhõÀ 

Áøμ£hzøu ÁøμP. 

   (ii) ¤›iÛß Põμzußø©ø¯ ¤º©μõ¾hß 

J¨¤kP. 

  (i) Draw and discuss the molecular orbital 

diagram of pyridine. 

    (ii) Compare the basicity of pyridine with 

pyrrole. 

Or 

Con.HNO3

Con.H2SO4

Con.HNO3 

Con.H2SO4 
? + ? 

? + ? 
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 (B) RÌUPsh ÷ÁvÂøÚPøÍ §ºzv ö\´P. 

  Complete the following equations : (4 × 2 = 8) 

   
(i)

                                       

    

  
(ii)

  

    

  
(iii)

  

    

  
(iv)

  

20. (A) RÌUPshÁØÔß u¯õ›¨¦ •øÓø¯ u¸P. 

  (i) A¼\›ß  (ii) Cßi÷Põ. 

  Discuss the preparation of the following :  
       (2 × 4 = 8) 

   (i) Aluzarin   (ii) Indigo 

Or 

 (B) |õ¨u¼ß Aø©¨¦ Áõ´¨£õmøh ÂÁ›. 

  Derive the structure of napthalene. 
———————— 

C2H5ONa

C2H5ONO2 
?

FC Acylation 

CH3COCl 
?

H2SO4 

SO3 
?

KNO3/H2SO4

300°C 
?
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2. Epimers differ in the configuration of  

 (a) one asymmetric carbon 

 (b) two asymmetric carbon 

 (c) three asymmetric carbon 

 (d) all the above  

3. Which of the following show cis-trans isomerism?  

 (a) BrHC 52   (b) ClHC 52  

 (c) ( ) ( )22 COOHCH  (d) CHOCH3  

4. The torsional bond angle of staggered 
conformation is   

 (a) 90± °  (b) 120± ° 

 (c) 180± °  (d) 360± ° 

5. Reagent used in Fridel-Craft reaction is  

 (a) –NH3 

 (b) –AlCl3 

 (c) H2O 

 (d) Con. H2SO4. Con. HNO3 

6. Which one is O-P directive in nature?  

 (a) –OH 

 (b) –NH2 

 (c) (a) and (b) 

 (d) –NO2 
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7. In pyridine the hybridisation of nitrogen atom is  

 (a) sp 

 (b) sp2 

 (c) sp3 

 (d) sp3d 

8. Quinoline is a   

 (a) Five membered heterocyclic  

 (b) Fused ring heterocyclic  

 (c) Six membered heterocyclic  

 (d) All the above 

9. Alizarin is syntherised from 

 (a) quinoline  

 (b) autroquinone 

 (c) napthaquinone 

 (d) phenantraquinone  

10. When napthalene is oxidised with V2O5 gives  

 (a) pthalic acid 

 (b) 1, 4-naptha quinone 

 (c) pthalic anhydride 

 (d) pthalonic acid 
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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 notes on : (2½ × 2 = 5) 

   (i) Partial asymmetric synthesis 

   (ii) Absolute synthesis. 

Or 

 (a) Discuss two steps involved in determining  
R, S notation. 

12. (a) Explain geometrical isomerism in oximes. 

Or 

 (b) Differentiate between conformations and 
configurations. 

13. (a) What are benzenoid and non benzenoids 
compounds? Give suitable examples.  
   (2½ × 2 = 5) 

Or 

 (b) Explain SN1 reaction mechanism with 
example. 

[P.T.O.]
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14. (a) Compare the basicity of pyridine, pipesidine 
and pyrrole.  

Or 

 (b) Explain the following : 

   (i) Hanizsch synthesis. (2 + 3 = 5) 

   (ii) Skraup synthesis. 

15. (a) Classify dyes according to chemical 
constitution with examples. (5) 

Or 

 (b) Explain the following reactions : 

  (i) Elbs reaction 

   (ii) Diels-Alder reaction. 

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 different types of symmetry 
elements.  (4 × 2 = 8) 

Or 

 (b) Discuss the following terms :  (2 × 4 = 8)  

   (i) Stereospecificity 

   (ii) Stereoselectivity. 
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17. (a) Explain the following terms : (2 + 3 + 3 = 8) 

   (i) 1, 3 diaxial interaction 

   (ii) sequence rules for E-Z notation 

   (iii) Give one example for syn-anti 
isomerism. 

Or 

 (b) Write down the factors affecting the stability 
of conformations.  (4 × 2 = 8) 

18. (a) Write the mechanism of the following 
reactions : (2 × 4 = 8) 

   (i) Nitration of benzene 

   (ii) Acylation of benzene  

Or 

 (b) Complete the reaction and write the 
mechanism.    (2 × 4 = 8) 

   
(i)

                                         

    

  
(ii)

                                             

Con.HNO3

Con.H2SO4

Con.HNO3 

Con.H2SO4 
? + ? 

? + ? 
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19. (a) (i) Draw and discuss the molecular orbital 
diagram of pyridine. 

    (ii) Compare the basicity of pyridine with 
pyrrole. 

Or 

 (b) Complete the following equations : (4 × 2 = 8) 

   
(i)

                                       
    

  
(ii)

  
    

  
(iii)

  
    

  
(iv)

  

20. (a) Discuss the preparation of the following :  
     (2 × 4 = 8) 

   (i) Aluzarin   (ii) Indigo 

Or 

 (b) Derive the structure of napthalene. 
———————— 

C2H5ONa 

C2H5ONO2 
?

FC Acylation

CH3COCl 
?

H2SO4 

SO3 
?

KNO3/H2SO4

300°C 
?


