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‹ø26√fl¡ ¬Û±Í¬Sê˜ ( Elective Course ) 

¬ı̨¸±˚˛Ú ( Chemistry ) 
SÀ˚˛±√̇  ¤¬ı— ‰¬Ó≈¬«√̇  ¬ÛS (13th & 14th Paper )  

Organic Chemistry and Bio-chemistry : ECH-13&14 

Û”Ì«˜±Ú – 50 (Full Marks : 50)   

˜±ÀÚ¬ı˛ &èQ – 30% (Weightage of Marks : 30%) 
¬Ûø¬ı˛ø˜Ó¬ › ˚Ô±˚Ô Î¬◊M√√À¬ı˛¬ı˛ Ê√Ú… ø¬ıÀ˙¯∏ ˜”˘… Œ√›˚˛± ˝ √√À¬ıº 

’qX ¬ı±Ú±Ú, ’¬Ûø¬ı˛26√ißÓ¬± ¤¬ı— ’¬Ûø¬ı˛©®±¬ı˛ ˝ √√ô¶±é¬À¬ı˛¬ı˛ Œé¬ÀS Ú•§¬ı˛ 
Œfl¡ÀÈ¬ ŒÚ›˚˛± ˝ √√À¬ıº Î¬◊¬Û±ÀôL õ∂Àùü¬ı˛ ˜”˘…˜±Ú ¸”ø‰¬Ó¬ ’±ÀÂ√º 

Special credit will be given for precise and correct 
answer. Marks will be deducted for spelling 

mistakes, untidiness and illegible handwriting. 
The figures in the margin indicate full marks. 

  õ∂Ô˜ ’—˙ 
  ø¬ıˆ¬±· - fl¡ 
1º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 10 × 1 = 10 
 [fl¡] [’] Œ¬ıÚÊ√± ◊̋√√Ú øfl¡ ∑ Œ¬ıÚÊ√±˝◊√√ÀÚ¬ı˛ ·Í¬Ú  ¸—Àfl¡Ó¬   

øfl¡ ∑ Œ¬ıÚÊ√±˝◊√√Ú øfl¡ˆ¬±À¬ı ·À¬ı¯ ∏Ì±·±À¬ı˛ õ∂dÓ¬ 
fl¡¬ı˛± ˚±˚˛ ∑ Œ¬ıÚÊ√± ◊̋√√ÀÚ¬ı˛  øfl¡  øfl¡ õ∂À˚˛±·    
’±ÀÂ√ ∑ 1 + 1 + 2 + 3 

  [’±] ‘√©Ü±ôL ø√Ú – 
   ø¬ÛÚ±fl¡˘-ø¬ÛÚ±Àfl¡±˘Ú ¬Û≈Úø¬ı«Ú…±¸ ø¬ıøSê˚˛±, 

Œflv¡˝◊√√ÀÊ√Ú ¬Û≈Úø¬ı«Ú…±¸ ø¬ıøSê˚˛± › Œ¬ıfl¡˜…±Ú 
¬Û≈Úø¬ı«Ú…±¸ ø¬ıøSê˚˛±º 1 + 1 + 1   

 [‡] [’] UV-¬ıÌ±«˘œ ø¬ı√…±¬ı˛ ¸±˝√√±À˚… øÚ•ßø˘ø‡Ó¬ 
Œ˚Ã·&ø˘Àfl¡ ¬Û‘Ôfl¡ fl¡èÚ – 

                           

                       
  [’±] Œfl¡±Úƒ ’Ì ≈&ø˘ IR-¸øSê˚ ̨ ∑ fl¡±¬ı˛Ì¸˝√√ 

’±À˘±‰¬Ú± fl¡èÚ º 

  [ ◊̋√√] fl¡øÍ¬Ú √̇ ±˚˛ Œ¬Û¬ÛÈ¬±˝◊ √√Î¬ ¸—Àù≠ ∏̄Ì ø¬ıøSê˚˛±¬ı˛ 
˜±Ò…À˜ øfl¡ˆ¬±À¬ı ŒÈ¬¬∏C±À¬Û¬ÛÈ¬±˝◊ √√Î¬ ¸—Àù≠ ∏̄ fl¡¬ı˛± 

˚±˚˛ ∑ [1
  

! 

1

2
× 2 ]  + 3 + 4  

   ø¬ıˆ¬±· - ‡¡ 

2º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 6 × 1 = 6 

 [fl¡] [’] ˘…±fl¡ÀÈ¬±ÀÊ√¬ı˛ ·Í¬Ú ¸—Àfl¡Ó¬øÈ¬ ’±“fl ≈¡Úº   

  [’±] ø˜Î¬◊È¬±À¬ı˛±ÀÈ¬˙Ú øfl¡ ∑ Œfl¡±Ú ^¬ıÀÌ 
ø˜Î¬◊È¬±À¬ı˛±ÀÈ¬˙ÀÚ¬ı˛ øSê˚̨±-Œfl¡Ã˙˘ Œ√‡±Úº  

     2 + 2 + 2  

 [‡] [’] ¬Û±¶®±À˘¬ı˛ øSˆ ≈¬Ê√ øfl¡ ∑  

  [’±] ¤¬ı˛ õ∂À˚̨±· Œfl¡±Ô±˚˛ ∑ 3 + 3       
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   ø¬ıˆ¬±· - ·¡ 

3º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3 × 3 = 9  

 [fl¡] ¸±¬ı±Ú › øÎ¬È¬±¬ı˛ÀÊ√ÀKI ◊¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… øfl¡ øfl¡ ∑     

 [‡] øÎ¬ÀÊ√̆  ŒÓ¬˘ Œfl¡ Œ¬ÛÀ¬∏C±À˘ ¬ı˛+¬Û±ôLÀ¬ı˛¬ı˛ ø¬ıøSê˚˛± øfl¡     

øfl¡ ∑ 

 [·] ¢≠≈Àfl¡±ÀÊ√¬ı˛ 

! 

"-’…±ÀÚ±˜±¬ı˛ õ∂fl‘¡øÓ¬ÀÓ¬ Œfl¡Ú Œ¬ı˙œ ¬Û±›˚˛± 

˚±˚˛ ∑   

 [‚] IR-¬ıÌ«±˘œ ø¬ıÀù≠ ∏̄ÀÌ ’Ì ≈¬ı˛ ¶ÛµÀÚ¬ı˛ &èQ øfl¡ ∑    

 [„√√] NMR-¤ chemical shift-¤¬ı˛ &èQ øfl¡ ∑   

 [‰¬] Ú±˝◊√√ø¬∏CÀÚ¬ı˛ øfl¡ øfl¡ õ∂À˚˛±· ’±ÀÂ√ ∑    

    ø¡ZÓ¬œ˚˛ ’—˙ 

    ø¬ıˆ¬±· - fl¡ 

4º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 10 × 1 = 10 

 [fl¡] ¬[’] ¤fl¡øÈ¬ ¬Û¬ı˛œé¬±¬ı˛ ¡Z±¬ı˛± õ∂˜±Ì fl¡èÚ Œ˚ DNA-      

¬ı—˙·øÓ¬¬ı˛ Ò±¬ı˛fl¡ ’Ì ≈º  

  ¬[’±] ˜…±ÀSê±Ù¬±Ê√ øfl¡ ∑ 

  [ ◊̋√√] õ≠±Ê√̃ ±À˘±ÀÊ√ÀÚ¬ı˛ ·Í¬Ú ¸—Àfl¡Ó¬ ø˘‡≈Úº 

  [÷] DNA-¬ı˛ ›˚˛±È¬¸Ú › øSêÀfl¡¬ı˛ ˜ÀÎ¬˘øÈ¬ ¬ıÌ«Ú± 

fl¡èÚº 3 + 1 + 3 + 3   

 [‡] [’] Î¬◊»À¸‰¬Àfl¡¬ı˛ õ∂øÓ¬À˚±·œ › ’õ∂øÓ¬À˚±·œ 

õ∂øÓ¬À¬ı˛±ÀÒ¬ı˛ ˘±˝◊√√Ú ›À˚˛ˆ¬±¬ı˛-¬ı±fl«¡ Â√fl¡øÈ¬ ’±“fl ≈¡Úº 

  [’±] Œ¸±À˚Į̂¬¬ı±·« ◊̋√√Î¬◊øÚÈ¬ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ∑ 

      

! 

v = S.w
2
.r-¤ ◊̋√√ ¸˜œfl¡¬ı˛ÌøÈ¬ ‚ÚQ õ∂Àˆ¬√ 

Œ¸øKCøÙ¬Î¬◊À·˙ÀÚ õ∂˜±Ì fl¡èÚº 

  [ ◊̋√√] DNA-ŒÓ¬ G › C-¤¬ı˛ ˜ÀÒ… ¬˝√√± ◊̋√√ÀE±ÀÊ√Ú 

¬¬ıgÚœ ·Í¬Ú  ¸—Àfl¡ÀÓ¬¬ı˛ ¸±˝√√±ÀÊ√… Œ√‡±Úº 

     3 + 3 + 4     

    ø¬ıˆ¬±· - ‡ 

5º Œ˚-Œfl¡±ÀÚ± ¤fl¡øÈ¬¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 6 × 1 = 6 

 [fl¡] ¬¢≠±˝◊√√Àfl¡±ø˘ø¸¸-¤¬ı˛ õ∂ÀÓ¬…fl¡øÈ¬ Ò±¬Û Œ√‡±Ú › õ∂ÀÓ¬…fl¡ 

Ò±À¬Û¬ı˛ Î¬◊»À¸‰¬fl¡ › ¸˝√√Î¬◊»À¸‰¬Àfl¡¬ı˛ Ú±˜ ¬ıÌ«Ú± fl¡èÚº  

    6   

 [‡¡] øÚ•ßø˘ø‡Ó¬ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ fl¡…±È¬±¬ıø˘Êƒ√À˜¬ı˛ Œ˙À¯ ∏ 

øfl¡ Î¬◊»¬Ûiß √̋√À¬ı ∑ ø¬ıøSê˚˛±¬ı˛ Ò±¬Û&ø˘ Œ√‡±Ú –  

   
  

! 

CH
3
" (CH

2
)
2
" COOH  6 
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ø¬ıˆ¬±· - · 

6º Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3  × 3 = 9 

 [fl¡] 

! 

" -Œ˝√√ø˘' › 

! 

"-õ≠œÀÈ¬Î¬ ˙œÈ¬ ·Í¬ÀÚ¬ı˛ ˜ÀÒ… 

¬Û±Ô«fl¡…&ø˘ øfl¡ øfl¡ ∑   

 [‡√] ø¸Àà˝◊√√ÀÚ¬ı˛ ¸Àe øÚÚ˝√√± ◊̋√√øEÚ › ø¸Àà ◊̋√√ÀÚ¬ı˛ ¸Àe         

5, 5

! 

I -ø¬ı¸ƒÎ¬±˝◊√√Ô±À˚˛±Ú±˝◊√√À¬∏C±À¬ıÚÀÊ√±ø˚˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ 

ø¬ıøSê˚˛± ≈√øÈ¬ ø˘‡≈Úº  

 [·√] Ô±˚˛±ø˜Ú, ¬ı˛±˝◊√√À¬ı±Ùv¬…±ø¬ıÚ ¤¬ı— øÚÀfl¡±øÈ¬øÚfl¡ ’…±ø¸ÀÎ¬¬ı˛ 

¸˝√√Î¬◊»À¸‰¬fl¡ ø˝√√̧ ±À¬ı fl¡±Ê√ øfl¡ ∑    

 [‚√] ¢≠≈Àfl¡±Ê√ ŒÔÀfl¡ øfl¡ˆ¬±À¬ı ¢≠≈Àfl¡±øÚfl¡ ’…±ø¸Î¬, 

¢≠≈øfl¡Î¬◊À¬ı˛±øÚfl¡ ’…±ø¸Î¬ › ¢≠≈fl¡±ø¬ı˛fl¡ ’…±ø¸Î¬√ ¬Û±›˚˛±   

˚±˚˛ ∑   

 [„√√√] ’…±˜±˝◊√√À˘±Ê√ › ’…±˜±˝◊√√À˘±À¬Ûfl¡ƒøÈ¬ÀÚ¬ı˛ ˜ÀÒ… ·Í¬Ú·Ó¬ 

øfl¡ øfl¡ ¬Û±Ô«fl¡… ’±ÀÂ√ ∑  

 [‰¬] IUPAC-EC-¬ı˛ ÚœøÓ¬ Œ˜ÀÚ Î¬◊»À¸‰¬Àfl¡¬ı˛ Œ|Ìœø¬ıÚ…±¸ 

fl¡èÚº  

( English Version ) 

First Part 

Group-A 

1. Answer any one question :  10 × 1 = 10 

 A. (a) What is benzyne ? Show the 

structure. How can benzyne be 

prepared in the laboratory ? What 

are the applications of benzyne ? 

      1 + 1 + 2 + 3 

  (b) Give examples of Pinacol-

Pinacolone rearrangement, Claisen 

rearrangement and Beckmann 

rearrangement. 1 + 1 + 1 

 B. (a) How can you distinguish the 

following compounds by UV-

spectra ? 
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  (b) Which molecules are IR active and 

why ? Discuss.  

  (c) How can you synthesize 

tetrapeptide by solid phase peptide 

synthesis ? 

     ( 1
  

! 

1

2
 × 2 ) + 3 + 4 

Group-B 

2. Answer any one question : 6 × 1 = 6 

 A. (a) Write the structure of lactose.  

  (b) What is mutarotation ? What is 

the mechanism of mutarotation in 

solution ?  2 + 2 + 2 

 B. (a) What is meant by Pascal's    

triangle ? 

  (b) What is its application ? 3 + 3 

Group-C 
3. Answer any three questions : 3 × 3 = 9 

 A. What are the differences between soap 

and detergent ? 

 B. Write the reactions for conversion of 

diesel oil to petrol oil. 

 C. 

! 

"-anomer of glucose is more abundant 

in nature. Why ? 

 D. Explain the importance of vibration of 

molecule in IR spectra analysis.    

 E. What is the importance of chemical 

shift in NMR ?      

 F. What are the uses of nitrene ? 

Second Part 

Group - A 

4. Answer any one question : 10 × 1 = 10 

 A. (a) Prove by one experiment that DNA 

is the hereditary molecule.  

  (b) What is macrophage ? 
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  (c) Write the structure of 

plasmalogen. 

  (d) Describe Watson-Crick model of 

DNA. 3 + 1 + 3 + 3 

 B. (a) Draw the Lineweave-Burk plot of 

competitive and non-competitive 

inhibition of enzyme. 

  (b) What is meant by Swedberg unit ? 

Prove       

! 

v = S.w
2
.r  in density 

gradient centrifugation.  

  (c) Show hydrogen bonds between     

G and C in DNA.  3 + 3 + 4 

Group-B 

5. Answer any one question : 6 × 1 = 6 

 A. Write the steps of glycolysis giving 

names of enzymes and coenzymes. 6 

 B. What are the metabolic end products of 

a fatty acid 
  

! 

CH
3
" (CH

2
)
2
" COOH . 

Write down the steps of the reactions. 6 

 

Group-C 

6. Answer any three questions : 3 × 3 = 9 

 A. Write the differences between 

! 

"  helical 

and 

! 

" pleated sheet structure. 

 B. Write the reactions between cysteine 

and ninhydrin and cystine and                

5, 5

! 

I –bisdithionitrobenzoic acid.  

 C. What are the functions of thiamine, 

riboflavin and nicotinic  acid as 

coenzymes ?  
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 D. How can you get gluconic acid, 

glucuronic acid and glucaric acid from 

glucose ? 

 E. What are the structural differences 

between amylose and amylopectin ? 

 F. Classify enzyme according to IUPAC-

EC. 
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