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ø¬ıˆ¬±· - fl¡ 
Group-A 

1. Œ˚-Œfl¡±ÀÚ± ≈íøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√ √¬ı˛ ø√Ú – 10 × 2 = 20 

 Answer any two questions : 

 A. (a) ¬ø¡ZÀ˜è w±˜fl¡ [Î¬±˝◊ √√À¬Û±˘ Œ˜±À˜KI ◊] ˜±ÀÚ¬ı˛ ¸±˝√√±À˚… fl¡œˆ¬±À¬ı ˜…±À˘˝◊ √√fl¡ › øÙ¬Î¬◊˜±ø¬ı˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ 
’Ì ≈ø¬ıÚ…±¸ øÚÌ«˚˛ fl¡¬ı˛À¬ıÚ ∑ 

   How would you determine the configuration of maleic and fumaric acids 

with the help of dipole moment values ? 

  (b) Î¬±˚˛øàø¬ı˛› ¸˜±¬ı˚˛¬ı ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ Œ¬ı˛ø¸ø˜fl¡ ø˜|ÀÌ¬ı˛ ’±À˘±fl¡ ¸øSê˚˛ ¸˜±¬ı˚˛¬ı ≈√øÈ¬Àfl¡ ¬Û‘Ôfl¡ 
fl¡¬ı˛¬ı±¬ı˛ ¬ÛXøÓ¬øÈ¬ ¬ıÌ«Ú± fl¡èÚº 

   Describe the method for separation of two optical isomers of a recemic 

mixture through preparation of diastereo isomer. 

  (c) ì
  

! 

CO
3

2"
 ˜”˘Àfl¡¬ı˛ øÓ¬ÚøÈ¬ C — O ¬ıgÚ-∆√‚«… ¸˜±Úºî ¬ı…±‡…± fl¡èÚº 3 + 4 + 3 

   "The three C — O bond distances of 
  

! 

CO
3

2"
 radical are same." Explain. 

 B. (a) ·±Ï¬ˇ 
  

! 

H
2

SO
4

-¤¬ı˛ Î¬◊¬Ûø¶öøÓ¬ÀÓ¬ ’±˝◊ √ √À¸±ø¬ıÎ¬◊øÈ¬Ú ≈√øÈ¬ ¸˜±¬ı˚˛¬ıœ ’…±˘øfl¡Ú 
  

! 

C
8

H
16

 Î¬◊»¬Ûiß 

fl¡À¬ı˛º ¤À√¬ı˛ ·Í¬Ú ¤¬ı— IUPAC Ú±˜ ø˘‡≈Úº¬ ¬ı˛±¸±˚ø̨Úfl¡ ¬ÛXøÓ¬ÀÓ¬ ¤À√¬ı˛ ˜ÀÒ… fl¡œˆ¬±À¬ı ¬Û±Ô«fl¡… 
fl¡¬ı˛À¬ıÚ ∑ 2 + 2 + 2 

   Isobutene, in presence of conc. 
  

! 

H
2

SO
4

 yields two isomeric alkenes 

  

! 

C
8

H
16

. Write the structures and IUPAC names of these alkenes. How 

would you distinguish between them chemically ?  

  (b) ÚœÀ‰¬¬ı˛ fl¡±À¬ı±«fl¡…±È¬±˚˛Ú&ø˘Àfl¡ Ó¬±À√¬ı˛ Sê˜¬ıÒ«˜±Ú ¶ö±ø˚˛ÀQ¬ı˛ Sê˜±Ú ≈˚±˚̨œ ¸±Ê√±Ú ¤¬ı— fl¡±¬ı˛Ì øÚº 4 

       

     Arrange the following carbocations according to their increasing 

stability with reasons. 

      
 C. (a) fl¡±˝◊ √√¬ı˛±˘ fl¡±¬ı«Úø¬ı˝√√œÚ ≈√øÈ¬ ∆Ê √¬ı Œ˚ÃÀ·¬ı˛ ’±À˘±fl¡ ¸øSê˚˛Ó¬± Î¬◊√±˝√√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚº 

   Explain with two examples of optical activity for organic compounds 

having no chiral carbon. 
  (b) 

    

! 

CH
3

(CHOH)
3

CH
3
-¤¬ı˛ ¤fl¡øÈ¬ meso-¸˜±¬ı˚˛¬ıÀfl¡ øÙ¬¸±¬ı˛ ’øˆ¬Àé¬¬Û ¸—Àfl¡ÀÓ¬¬ı˛ ¸±˝√√À˚… 

’±“fl ≈¡Ú ¤¬ı— ¤ÀÓ¬ øàø¬ı˛›ÀÊ √øÚfl¡ ¤¬ı— ’…±fl¡±˝◊ √√À¬ı˛±È¬ø¬Ûfl¡ Œfl¡f Ô±fl¡À˘ Ó¬±, ¬ı…±‡…±¸˝√√ Œ√‡±Úº 

   Draw the Fisher projection formula of meso-isomer of 

    

! 

CH
3

(CHOH)
3

CH
3
 and point out the stereogenic and achirotopic 

center(s) if any in it. Explain.  
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  (c) øÚ•ßø˘ø‡Ó¬ Œ˚Ã·&ø˘¬ı˛ C = O ¬ıgÚ ∆√À‚«…¬ı˛ Ó ≈¬˘Ú± fl¡èÚº 

   i) 
  

! 

(CH
3

)
2

C = O ,  ii) ,   iii)   3 + 4 + 3 

     Compare C = O  bond distance in the following compounds  

   i) 
  

! 

(CH
3

)
2

C = O  ii)  iii)  
 D. (a) (A) ¤fl¡øÈ¬ øfl¡ÀÈ¬±Ú ˚± ’±À˚˛±ÀÎ¬±Ù«¬˜ ŒÈ¬à Œ√̊ ˛º (A)-¤¬ı˛ ˝√ √±˝◊ √√ÀE±øÊ √ÀÚ˙ÀÚ¬ı˛ Ù¬À˘ (B) ∆Ó¬¬ı˛œ ˝√√̊ ˛ 

¤¬ı— (B) Œfl¡ 
  

! 

H
2

SO
4

¸˝√√À˚±À· Î¬◊M√ √5 fl¡¬ı˛À˘ (C) Î¬◊»¬Ûiß ˝√√̊ ˛º (C)-¤¬ı˛ ¸±ÀÔ 
  

! 

O
3

-¤¬ı˛ 

ø¬ıøSê˚˛±˚˛ (D) Î¬◊»¬Ûiß ˝√ √̊ ˛ ˚±Àfl¡ Zn &ÀÎ¬ˇ± › Ê√À˘¬ı˛ ¸±ÀÔ ø¬ıøSê˚±̨ ‚È¬±À˘ ≈√̋ ◊√√À˜±˘ 
’…±ø¸È¬…±˘øÎ¬˝√ √±Î¬˝◊ √ √Î¬ Î¬◊»¬Ûiß ˝√ √̊ ˛º (A), (B), (C), (D) Œfl¡ ¸Ú±Mê√ fl¡èÚ ¤¬ı— ø¬ıøSê˚˛±&ø˘¬ı˛ ¬ıÌ«Ú± 
ø√Úº 

   A ketone (A) gives iodoform test. (A) on hydrogenation gives (B) which on 
further heating with 

  

! 

H
2

SO
4

 gives (C). Action of 
  

! 

O
3

 on compound (C) 

gives compound (D) which when treated with water in presence of Zn 

dust gives two moles of acetldehyde. Identify (A), (B), (C), (D) and 

explain the reaction involved.  

  (b) fl¡œˆ¬±À¬ı m-Î¬±˝◊ √√Ú±À¬∏C±À¬ıø?Ú ŒÔÀfl¡ m-Ú±˝◊ √√À¬∏C±Àflv¡±À¬ı˛±À¬ıø?Ú ¸—Àù≠¯ ∏ fl¡¬ı˛À¬ıÚ ∑ 6 + 4 

   How would you synthesize m-nitrochlorobenzene from                          

m-dinitrobenzene ? 

õ∂Ô˜ Î¬◊M√√¬ı˛  / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛  / Second Answer : 
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ø¬ıˆ¬±· - ‡¡ 
Group-B 

2. Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 6 × 3 = 18 
  Answer any three questions : 
 A. (a) øSê˚˛±-Œfl¡Ã˙˘¸˝√ √ øÚÀ‰¬¬ı˛ ø¬ıøSê˚˛±øÈ¬ÀÓ¬ Œ˚ Œ˚Ã· ˝√ √À¬ı Ó¬± ø˘‡≈Úº 

     + ’…±ø¸øÈ¬fl¡ ’…±Ú˝√ √±˝◊ √√E±˝◊ √√Î¬  +  Œ¸±øÎ¬˚˛±˜ ’…±ø¸ÀÈ¬È¬   
     Predict the product formed in the following reaction with proper 

mechanism. 

        
  (b) ’…±ø¸ÀÈ¬±Ú ^±¬ıÀfl¡ ¬ÛÈ¬±ø˙˚˛±˜ ’À˚˛±Î¬±˝◊ √√ÀÎ¬¬ı˛ ^¬ıÀÌ¬ı˛ ¸±ÀÔ ÚœÀ‰¬¬ı˛ Œfl¡±Ú  Œ˚Ã·øÈ¬  ^nÓ¬ ø¬ıøSê˚˛± 

fl¡¬ı˛À¬ı ∑ ø¬ıÀù≠¯ ∏Ì fl¡èÚº 

                      
     3 + 3 

   Which of the following two compounds react faster with KI in acetone 
solvent ? Justify. 

                 
  B. (a) øÚÀ•ß Î¬◊À~ø‡Ó¬ Œ˚Ã· ≈√øÈ¬¬ı˛ ˜ÀÒ… Œfl¡±Ú Œ˚ÃÀ· Br ¬Û¬ı˛˜±Ì ≈¬ı˛ ¸øSê˚˛Ó¬± Œ¬ı˙œ ∑ fl¡±¬ı˛Ì Î¬◊À~‡ fl¡èÚº 
    

  

! 

CH
2

= CH"Br ¤¬ı—  
  

! 

CH
2

= CH"CH
2
"Br 

    In which of the compounds mentioned below, the Br atom is more 
reactive ? Give reason. 

     
  

! 

CH
2

= CH"Br and 
  

! 

CH
2

= CH"CH
2
"Br  

   (b) Œflv¡±À¬ı˛±Ù«¬˜ ¤¬ı— Œ¬ıø?Ú Œ˚Ã·≈√øÈ¬ÀÓ¬ Î¬◊¬Ûø¶öÓ¬ õ∂øÓ¬¸±À˜…¬ı˛ Î¬◊¬Û±√±Ú&ø˘ Œ√‡±Úº 
    Indicate symmetry elements present in chloroform and benzene. 

   (c) ¤fl¡øÈ¬ øÚø«√©Ü Ó¬±¬Û˜±S±˚˛ ¬∏C±k-1, 2- Î¬±˝◊ √√À¬ıË±À˜±¸±˝◊ √√Àflv¡±À˝ √√À'ÀÚ¬ı˛ ø¡ZÀ˜è w±˜Àfl¡¬ı˛ ˜±Ú ^±¬ıÀfl¡¬ı˛ 
Œ¬Û±˘±ø¬ı˛øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¬Û˚«À¬ıé¬ÌøÈ¬¬ı˛ ¬ı…±‡…± ø√Úº 2 + 2 + 2 

    At a certain temperature the dipole moment of trans-1, 2-
dibromocyclohexane changes with the change of solvent polarity. 
Explain the observation. 
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  C. (a) øÚÀ‰¬¬ı˛ Œ˚Ã·&ø˘¬ı˛ ¬Û¬ı˛˜ø¬ıÚ…±¸ ø˘‡≈Ú –  
    Write absolute configuration of the following compounds — 
     (i) 2R, 3R- È¬±¬ı˛È¬±ø¬ı˛fl¡ ’…±ø¸Î¬ 
      2R, 3R-tartaric acid 

     (ii) S- ø¢≠¸±¬ı˛±˘øÎ¬˝√√±˝◊ √√Î¬ 
      S-glyceraldehyde 

     (iii) (R)-2-Œ¬ıË±À˜±Àõ∂±¬Û±ÀÚ±ø˚˛fl¡ ’…±ø¸Î¬º 
      (R)-2-Bromopropanoic acid. 

  (b) 2-ø¬ıÎ¬◊È¬±Ú˘  ŒÔÀfl¡ fl¡œˆ¬±À¬ı     

! 

MeC " CMe  ¸—Àù≠¯ ∏Ì fl¡¬ı˛À¬ıÚ ∑ 3 + 3 

   Write how would you synthesize     

! 

MeC " CMe  from 2-butanol. 
 D. øÚÀ‰¬¬ı˛ ∆Ê√¬ı Œ˚Ã·&ø˘¬ı˛ õ∂døÓ¬ ¸˜œfl¡¬ı˛Ì¸˝√√ Î¬◊À~‡ fl¡èÚº [ø¬ıøSê˚˛± øSê˚˛±Àfl¡Ã˙˘ õ∂À˚˛±Ê√Ú ŒÚ˝◊ √√ ]– 6 

  Mention preparation of the following organic compounds with proper 
equations. (Reaction mechanism are not needed : ) 

   (i)         

   (ii)  

   (iii)  

   (iv)  

 E. (a) ¬Û¬ı˛œé¬± ¡Z±¬ı˛± øfl¡ˆ¬±À¬ı õ∂˜±Ì fl¡¬ı˛À¬ıÚ Œ˚ 
  

! 

S
N

2  ø¬ıøSê˚˛±˚˛ ¸•Û‘Mê√ fl¡±¬ı«Ú ¬Û¬ı˛˜±Ì ≈ÀÓ¬ ø¬ıÚ…±À¸¬ı˛ 
Î¬◊»Sê˜Ì ‚ÀÈ¬º  

   How would you prove experimentally that inversion of configuration 
occurs at the saturated carbon atom during 

  

! 

S
N

2  reaction ? 

  (b) q©® HCl-¤¬ı˛ ¸±ÀÔ ø¬ıøSê˚˛±˚˛ 
  

! 

CH
3

CH (OH )CH
2

SCH
2

CH
3

 ¤¬ı— 

    

! 

CH
3

CH (SCH
2
CH

3
)CH

2
OH ¤fl¡˝◊ √ √ ø¬ıøSê˚˛±Ê√±Ó¬ ¬Û√±Ô«  

  

! 

CH
3

CH (Cl )CH
2

SCH
2

CH
3
 Î¬◊»¬Ûiß fl¡À¬ı˛º ¬ı…±‡…± ø√Úº 3 + 3 

   Both of the compounds 
  

! 

CH
3

CH (OH )CH
2

SCH
2

CH
3

 and 

    

! 

CH
3

CH (SCH
2
CH

3
)CH

2
OH produces the same product 

  

! 

CH
3

CH (Cl )CH
2

SCH
2

CH
3
 on treatment with dry HCl. Explain. 
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 F. (a) øÚÀ‰¬¬ı˛ ø¬ıøSê˚˛±&ø˘ ¸•Û”Ì« fl¡èÚ – 
   Complete the following reactions : 

     (i) 

  

 

     (ii)  

     (iii)  

   (b) ÚœÀ‰¬¬ı˛ ’…±˘øfl¡Ú&ø˘Àfl¡ ¤À√¬ı˛ ¶ö±ø˚˛ÀQ¬ı˛ Î¬◊X«Sê˜ ’Ú ≈̊ ±˚˛œ ¸±Ê√±Úº Î¬◊M√√À¬ı˛¬ı˛ fl¡±¬ı˛Ì ø√Úº 
    Arrange the following alkenes according to their increasing order of 

stability. Justify your answer. 
     

    

! 

CH
2

= CH
2

,   CH
3

CH = CHCH
3
,   

         
    

! 

(CH
3

)
2

C = CHCH
3

,   CH
3

CH = CH
2
 3 + 3 

õ∂Ô˜ Î¬◊M√√¬ı˛ / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛ / Second Answer : 
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Ó‘¬Ó¬œ˚˛ Î¬◊M√√¬ı ̨/ Third Answer : 
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ø¬ıˆ¬±· - ·¡ 
Group - C 

3. Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3 × 4 = 12 
  Answer any four questions : 
 A. øÚÀ‰¬¬ı˛ Œ˚Ã·≈√øÈ¬¬ı˛ ˜ÀÒ… Œfl¡±ÚøÈ¬ ’øÒfl¡ ’±ø•°fl¡ ¤¬ı— Œfl¡Ú ∑ 

     
  Which of the following compound is more acidic and why ? 

    3 
 B. øÚ•ßø˘ø‡Ó¬ Œ˚Ã·&ø˘¬ı˛ ˜ÀÒ… Œfl¡±ÚƒøÈ¬ ’…±À¬ı˛±À˜øÈ¬fl¡, ’…±øKI ◊’…±À¬ı˛±À˜øÈ¬fl¡ ¬ı± ÚÚƒ-’…±À¬ı˛±À˜øÈ¬fl¡ ∑ ø¬ı‰¬±¬ı˛ 

fl¡èÚ – 3 

                 
  Which of the following compounds are aromatic, antiaromatic or non-

aromatic ? Justify. 

     
 C. ëø¸ÀÈ¬Ú ¸—‡…±í fl¡œ ∑ ìŒfl¡±ÀÚ± ;±˘±Úœ¬ı˛ ’À" √√Ú ¸—‡…± 60î ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛ ∑ 1 + 2 
  What is cetane number ? What is meant by — "octane number of fuel is    

60" ? 
 D. Ú…±¬ÛÔ±ø˘Ú ŒÔÀfl¡ 2-’…±ø˜ÀÚ± Ú…±¬ÛÔ±ø˘Ú fl¡œˆ¬±À¬ı õ∂dÓ¬ fl¡¬ı˛À¬ıÚ ∑ 3 
  How would you prepare 2-aminonathalene from napthalene ? 

 E. øÚÀ‰¬¬ı˛ ø¬ıøSê˚˛±øÈ¬ÀÓ¬ ø¬ıøSê˚˛± Œfl¡Ã˙˘¸˝ √√ Œ˚ Œ˚Ã·&ø˘ Î¬◊»¬Ûiß ˝ √√À¬ı Ó¬± ø˘‡≈Úº 3 
  Write down the products with mechanism in the following reaction : 

   
 F. øÚ•ßø˘ø‡Ó¬ Œ˚Ã·&ø˘ÀÓ¬ ’õ∂øÓ¬¸˜ Œfl¡Àf¬ı˛ R/S øÚÀ« √̇  fl¡èÚº 3 
  Assign R/S-descriptors for the chiral centres present in the following 

compounds : 

  (a)  

  (b)  
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  (c)  

 G. 
  

! 

S
N

2   ø¬ıøSê˚˛±-Œfl¡Ã˙˘ øfl¡ õ∂fl¡±¬ı˛ stereoelectronic-¤¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± ’±¬ı˙…fl¡ ∑ øÚ›-Œ¬ÛKI ◊±˝ ◊ √√̆  
Œ¬ıË±˜±˝◊ √√Î¬ Œ˚ÃÀ·¬ı˛ 

  

! 

S
N

2  õ∂øÓ¬¶ö±¬ÛÚ ’¸y¬ıº 
  What is the stereoelectronic requirements of an 

  

! 

S
N

2  displacement ? Why 
neo-pentyl bromide cannot undergo 

  

! 

S
N

2  displacement ?  
   1 + 2 
 H. øÚ•ßø˘ø‡Ó¬ ’…±ø˜Ú&ø˘Àfl¡ Ê√̆  ^±¬ıÀfl¡ é¬±¬ı˛fl¡œ˚˛Ó¬±¬ı˛ Sê˜˝}√√±¸˜±Ú SêÀ˜ ¸±Ê√±Úº ¬ı…±‡…± ø√Úº 3 
  Arrange the following amines in the order of decreasing basicity in water is 

solvent. Justify. 

      
    

! 

CH
3

N
..

H
2

,   (CH
3

)
2

N
..

H ,  (CH )
3

N
..

,  N
..

H
3

 

õ∂Ô˜ Î¬◊M√√¬ı˛  / First Answer : 
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ø¡ZÓ¬œ˚˛ Î¬◊M√√¬ı˛  / Second Answer : 
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Ó‘¬Ó¬œ˚˛ Î¬◊M√√¬ı ̨ / Third Answer : 
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‰¬Ó≈¬Ô« Î¬◊M√√¬ı˛  / Fourth Answer : 
 

 
 
 
 
 
 
 

 
 


