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¶ß±Ó¬fl¡ ¬Û±Í¬Sê˜  ( B.D.P.) 
ø˙é¬±¬ı¯∏«±ôL ¬Û¬ı˛œé¬±  ( Term End Examination )  

øÎ¬À¸•§¬ı˛, 2014 › Ê≈√Ú, 2015 

¬ı̨¸±˚˛Ú ( Chemistry ) 
‹ø26√fl¡ ¬Û±Í¬Sê˜ ( Elective ) 

Ú¬ı˜ ¬ÛS ( 9th Paper : Physical Chemistry-III ) 

¸˜˚̨ – ≈√̋ ◊√√ ‚KI◊±¬  Û”Ì«̃ ±Ú – 50 

Time : 2 hours Full Marks : 50 
[ ˜±ÀÚ¬ı˛ &èQ – 70% ] 

Weightage of Marks : 70% 

¬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 

  ø¬ıˆ¬±· - fl¡ 

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

1º [fl¡] ëŒfl¡±˘¬ı˛±Î¬◊À¸¬ı˛ ’±˚˛ÀÚ¬ı˛ ¶§±ÒœÚ õ∂‰¬¬ı˛Ì ¸”Sí ø¬ı¬ı‘øÓ¬ ¸ √̋√ 
¬ı…±‡…± fl¡èÚ º øfl¡ˆ¬±À¬ı 

  

! 

CH
3
COOH-¤¬ı˛ ’¸œ˜ 

˘‚≈Ó¬±˚˛ ’±Ì¬ı ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±—fl¡ Œ¬ı¬ı˛ fl¡¬ı˛À¬ıÚ ∑  

 [‡] 25˚C Ó¬±¬Û˜±S±˚˛, 0·1 (M) Ó¬øÎ¬»̌ø¬ıÀù≠ ∏̄fl¡ ^¬ıÀÌ¬ı˛ 
¬Ûø¬ı˛¬ı±ø˝√√Ó¬±—fl¡ 9 × 10  

! 

"3 s cm  

! 

"1º ¤¬ı˛ ’¸œ˜ 
˘‚≈Ó¬±˚˛ ’±Ì¬ı ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±—fl¡ 109 s cm  

! 

2  

mol  

! 

"1º ¤˝◊√√ ^¬ıÀÌ Ó¬øÎ¬»̌ø¬ıÀù≠ ∏̄Àfl¡¬ı˛ ’±˚˛Ú±˚˛Ú ˜±S± 
·ÌÚ± fl¡À¬ı˛ Œ¬ı¬ı˛ fl¡èÚ º [4 + 2] + 4 

2º [fl¡] øÚÀ•ß¬ı˛ Ó¬øÎ¬»̌ ¬ı˛±¸±˚˛øÚfl¡ Œfl¡±À¯∏¬ı˛ Ó¬øÎ¬»̌‰¬±˘fl¡ ¬ı˘     

(E) ¤¬ı— 
  

! 

"E
"T

# 

$ 
% 

& 

' 
( 
P

-¤¬ı˛ ˜±Ú ˚Ô±SêÀ˜ 0·0455 V ¤¬ı— 

3·38 × 10  

! 

"4 VK  

! 

"1 º Œfl¡±À¯∏¬ı˛ ø¬ıøSê˚˛± ø˘‡≈Ú 

¤¬ı— ø¬ıøSê˚˛±¬ı˛   

! 

"G  ›     

! 

" H  ·ÌÚ± fl¡À¬ı˛ Œ¬ı¬ı˛ fl¡èÚ º  

  
    

! 

Ag, AgCl| KCl(aq) | Hg
2
Cl

2
|Hg (Pt) 

 [‡] ëfl¡…±À˘±À˜˘ Ó¬øÎ¬»̌¡Z±¬ı˛í › ëŒÎ¬±Ú±Ú ¸±˜…±¬ı¶ö±í 

¸•ÛÀfl«¡ ¸—øé¬5 È¬œfl¡± ø˘‡≈Ú º 4 + [3 × 2]    

3º  [fl¡] ˆ¬¢ü±—˙-Sê˜ ø¬ıøSê˚˛± ¸¬ı«√±˝◊√√ ¬ıUÒ±À¬Û ¸•Ûiß ˝√√À¬ıº 

˚≈øMê√ ¸ √̋√ ¬ı…±‡…± fl¡èÚ º  

 [‡] ¤fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøSê˚˛±¬ı˛ ë¸øSê˚˛fl¡¬ı˛Ì ˙øMê√í (
  

! 

E
a
) 

¬Û¬ı˛œé¬±˜”̆ fl¡ ˆ¬±À¬ı øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛À¬ıÚ, ’±À˘±‰¬Ú± 

fl¡èÚ º 

 [·] ¤fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøSê˚˛±¬ı˛ Ó¬±¬Û˜±S± 25˚C ŒÔÀfl¡ 

35˚C fl¡¬ı˛±˚˛ ø¬ıøSê˚˛±¬ı˛ √̋√±¬ı˛ ÒËn∏¬ıfl¡ øÓ¬Ú &Ì ¬ı‘øX     

¬Û±˚˛ º ø¬ıøSê˚˛±øÈ¬¬ı˛ ¸øSê˚˛fl¡¬ı˛Ì ˙øMê√ 
    

! 

(E
a
)  fl¡Ó¬ ∑ 

   2 + 4 + 4  
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4º [fl¡] ëŒˆ¬ÃÓ¬ ’øÒÀ˙±¯∏Ìí › ë¬ı˛±¸±˚˛øÚfl¡ ’øÒÀ˙±¯∏Ìí ¤¬ı˛ 

˜ÀÒ… ¬Û±Ô«fl¡… ’±À˘±‰¬Ú± fl¡èÚ º  

 [‡] ë˘…±—˜≈¬ı˛ ’øÒÀ˙±¯∏Ì ¸À˜±ø¯ûÓ¬±í-¤¬ı˛ ’Ú≈˜±Ú&ø˘¸˝ 

¸˜œfl¡¬ı˛Ì ø˘‡≈Ú º ¤øÈ¬ fl¡Ó¬”√¬ı˛ ’¬ıøÒ ¬Û¬ı˛œé¬±·Ó¬ 

¢∂̋ √√ÌÀ˚±·… ∑√√  4 + 6  

5º [fl¡] ¸±À˘±fl¡ ¸—Àù≠ ∏̄Ì-¤¬ı˛ Î¬◊√± √̋√¬ı˛Ì¸˝√√ ’±À˘±fl¡ ¸≈À¬ı√œ 

ø¬ıøSê˚˛±¬ı˛ ø¬ı¬ı‘øÓ¬¸˝√√ ¬ı…±‡…± fl¡èÚ º  

 [‡] HI-¤¬ı˛ ’±À˘±fl¡ ø¬ıˆ¬±Ê√Ú ø¬ıøSê˚˛±¬ı˛ øSê˚̨±ø¬ıøÒ ø˘‡≈Ú 

¤¬ı— Œ√‡±Ú 
    

! 

" =
d  I

2[ ]
dt

/ I
abs

= 2  

 [·] ’Ú≈õ∂ˆ¬±¬ı˛ ·Î¬̌ ’±˚≈̨©®±˘ õ∂øÓ¬õ∂ˆ¬±¬ı˛ ŒÔÀfl¡ Œ¬ıø˙      

Œfl¡Ú ∑   4 + 4 + 2 

6º [fl¡] ë¬Ûø˘˜±À¬ı˛¬ı˛ ¸—‡…± ·Î¬ˇ ’±Ì¬ı ˆ¬¬ı˛í › ëˆ¬¬ı˛ ·Î¬̌ ’±Ì¬ı 

ˆ¬¬ı˛í-¤¬ı˛ ¬ı…±‡…±¸˝√√ ¸—:± ø√Ú º  

 [‡] ¬ı‘ √̋√» ’Ì≈¬ı˛ ’±À¬Ûøé¬fl¡ ’±Ì¬ı ˆ¬¬ı˛ øÚÌ«À˚̨ ë’øˆ¬¸±¬ı˛fl¡ 

‰¬±¬Û ¬ÛXøÓ¬í ¬ıÌ«Ú± fl¡èÚ º 4 + 6 

¬ø¬ıˆ¬±· - ‡ 

 Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Úº 6  × 3 = 18 

7º [fl¡] ˙”Ú… Sê˜ ø¬ıøSê˚˛±¬ı˛ ëø¬ıøSê˚˛fl¡ ¬Û√±ÀÔ«¬ı˛ ·±Ï¬ˇÀQ¬ı˛ 

¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ √̋√±¬ı˛í ¬ıÚ±˜ ë¸˜˚˛í-¤¬ı˛ Œ˘‡ø‰¬ÀS¬ı˛ õ∂fl‘¡øÓ¬ 

Œfl¡˜Ú √̋√À¬ı ∑ 

 [‡] 27˚C Î¬◊¯ûÓ¬±˚˛, ◊̋√√Ô±˝◊√√̆  ’…±ø¸ÀÈ¬ÀÈ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ 

√̋√± ◊̋√√E'±˝◊√√Î¬ ¡Z±¬ı˛± ø¡ZÓ¬œ˚˛ Sê˜ ’± «̂ ø¬ıÀù≠ ∏̄ÀÌ¬ı˛ √̋√±¬ı˛ 

ÒËn∏¬ıÀfl¡¬ı˛ ˜±Ú 6·45 L mol  

! 

"1 min  

! 

"1 º ø¬ıøSê˚˛fl¡ 

≈√øÈ¬¬ı˛ õ∂±Ôø˜fl¡ ·±Ï¬ˇQ 0·02 mol L  

! 

"1º 10 min 

¬Û¬ı˛ ø¬ıøSê˚˛±¬ı˛ fl¡Ó¬ ˆ¬¢ü±—˙ ¸•Ûiß √̋√À¬ı ·ÌÚ± fl¡À¬ı˛ 

Œ¬ı¬ı˛ fl¡èÚ º 2 + 4  

8º øÚ•ßø˘ø‡Ó¬ ø¬ıøSê˚˛±¬ı˛ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±-’Ú≈˜±¬ÛÚ Œ˘‡ ’ÇÚ fl¡À¬ı̨ 

¬ı…±‡…± fl¡èÚ –  

  (i) HCl (aq)   ¬ıÚ±˜  NaOH (aq) 

 (ii) 
    

! 

AgNO
3
(aq) ¬ıÚ±˜  HCl (aq) º 3 + 3 
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9º [fl¡] ëõ∂˜±Ì Ó¬øÎ¬»̌¡Z±¬ı˛ ø¬ıˆ¬¬ıí-¤¬ı˛ ¸—:± ø˘‡≈Ú º  

 [‡] 25˚C Î¬◊¯ûÓ¬±˚˛, ¤fl¡øÈ¬ 10  

! 

"3 mol L  

! 

"1 ¤fl¡ 

é¬±¬ı˛¢∂± √̋√œ ‘̃≈√ ’…±ø¸ÀÎ¬¬ı˛ Ê√̆ œ˚̨ ^¬ıÀÌ¬ı˛ pH = 4·0º 

¤ ◊̋√√ ’¬ı¶ö±˚˛ ’…±ø¸ÀÎ¬¬ı˛ ’±˚˛Ú±˚˛Ú ˜±S± ·ÌÚ± fl¡À¬ı˛ 

Œ¬ı¬ı˛ fl¡èÚ º 2 + 4 

10º ¬[fl¡] ıU˘±˚˛Ú (polymerisation) ø¬ıøSê˚˛± ¸¬ı«√± ◊̋√√ 

Ó¬±¬ÛÀ˜±‰¬œº fl¡±¬ı˛Ì¸˝√√ ¬ı…±‡…± ø˘‡≈Ú º 

 [‡] fl¡˘À˚˛ÀÎ¬¬ı˛ ø¬ıqXœfl¡¬ı˛ÀÌ¬ı˛ ≈√øÈ¬ ¬ÛXøÓ¬¬ı˛ ¸—Àé¬À¬Û 

ø¬ı¬ı¬ı˛Ì ø˘‡≈Ú º 2 + 4  

11º øÚÀ•ß±Mê√ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ È¬œfl¡± ø˘‡≈Ú – 

 (i) øÈ¬`¬…±˘ õ∂ˆ¬±¬ı  

 (ii) ¬ıË±Î¬◊Úœ˚̨ ·øÓ¬ º 3 + 3   

12º ¬[fl¡] ’øÒÀ˙±¯∏Ì øÚ•ß Ó¬±¬Û˜±S±˚˛ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ˝√√̊ ˛º 

fl¡±¬ı˛Ì ø˘‡≈Ú º 

 [‡] ¸±˜…±¬ı¶ö± › ¸±˜… ÒËn∏¬ıÀfl¡¬ı˛ ˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ’Ú≈‚È¬Àfl¡¬ı˛ 

õ∂ˆ¬±¬ı ’±À˘±‰¬Ú± fl¡èÚ º 2 + 4 

13º ¬[fl¡] ë’±˚˛Úœ˚˛ ¸‰¬˘Ó¬±í¬ı˛ ¸—:± ø˘‡≈Úº ¤¬ı˛ ¤fl¡fl¡ øfl¡ ∑ ¤¬ı˛ 

¸±ÀÔ ë’±˚˛Úœ˚ ̨·øÓ¬À¬ı·í¬ı˛ ¸•Ûfl«¡ ø˘‡≈Ú º 

 [‡] ëÊ√À˘¬ı˛ ’±˚˛Úœ˚̨ &ÌÙ¬˘í Ó¬±¬Û˜±S±¬ı˛ ¸Àe øfl¡ˆ¬±À¬ı 

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ √̋√̊ ˛ ∑ 4 + 2   

14º ¬[fl¡] ë’Ú≈õ∂ˆ¬±í › ëõ∂øÓ¬õ∂ˆ¬±í-¤¬ı˛ ˜ÀÒ…fl¡±¬ı˛ ¬Û±Ô«fl¡…&ø˘ 

’±À˘±‰¬Ú± fl¡èÚ º 

 [‡] 450 nm ˚≈Mê√ ’±À˘±¬ı˛ ë¤fl¡ ’±˝◊√√Úà±˝◊√√Úí-¤¬ı˛ ˜±Ú 

Ê≈√̆  ¤fl¡Àfl¡ fl¡Ó¬ ˝√√À¬ı ·ÌÚ± fl¡À¬ı˛ Œ¬ı¬ı˛ fl¡èÚ º 4 + 2  

15º øÚÀ•ß±Mê√ ø¬ı¯∏˚˛&ø˘¬ı˛ Î¬◊√± √̋√¬ı˛Ì ¸˝√√À˚±À· ’±À˘±‰¬Ú± fl¡èÚ – 

 (i) ’Ú≈‚È¬fl¡ Î¬◊Vœ¬Ûfl¡  

 (ii) ’Ú≈‚È¬fl¡ ø¬ı¯∏ º 3 + 3 

ø¬ıˆ¬±· - ·¡ 

 Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3 × 4 = 12   

16º ˙”Ú… Sê˜ ø¬ıøSê˚˛±¬ı˛ ’Ò« ’±˚˛≈©®±À˘¬ı˛ ¸˜œfl¡¬ı˛Ì Î¬◊¬Û¬Û±√Ú 

fl¡èÚº 3 

17º fl¡±¬ı«Ú ŒÈ¬¬∏C±Àflv¡±¬ı˛±˝◊√√Î¬ ^¬ıÀÌ ’±À˚˛±øÎ¬ÀÚ¬ı˛ ë’±Ì¬ı ’¬ıÀ˙±¯∏Ì 

&Ì±Çí 900 L mol  

! 

"1 cm  

! 

"1, 510 nm ’±À˘±¬ı˛ Ê√Ú… º 

50% ’±À˘± ’¬ıÀ˙±¯∏Ì fl¡¬ı˛À˘ ’±À˚˛±øÎ¬Ú ^¬ıÀÌ¬ı˛ ·±Ï¬ˇQ    

fl¡Ó¬ ∑ Œfl¡±À¯∏¬ı˛ ’±À˘±fl¡¬ÛÔ ∆√‚«…  1 cmº 3 



 3 ECH-IX (UT-209/15) ECH-IX (UT-209/15) 4  

B.Sc-704-G  [¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬±˚˛ ^©Ü¬ı… B.Sc-704-G  

18º ë’±Ì¬ı ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±Çí-¤¬ı˛ ¸—:± ø˘‡≈Ú ¤¬ı— ¤¬ı˛ ¤fl¡fl¡ øfl¡ ∑  

    3  

19º 25˚C Î¬◊¯ûÓ¬±˚˛, 0·01(N) KCl › 0·01 (N) HCl ^¬ıÀÌ¬ı̨ 

Œ¬ı˛±Ò ˚Ô±SêÀ˜ 150·0 ohm › 51·4 ohm º KCl 

^¬ıÀÌ¬ı˛ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±—fl¡   

! 

1"41#10
$3 s cm  

! 

"1 √̋√À˘ HCl 

^¬ıÀÌ¬ı˛ Ó≈¬˘…±—fl¡ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±—fl¡ fl¡Ó¬ ˝√√À¬ı øÚÌ«˚ ̨fl¡èÚ º 3 

20º øÚÀ•ß¬ı˛ Ó¬øÎ¬»̌ ¬ı˛±¸±˚˛øÚfl¡ Œfl¡±À¯∏¬ı˛ ’Ò«-Œfl¡±¯∏ ø¬ıøSê˚˛± › 

Œfl¡±¯∏ ø¬ıøSê˚˛±&ø˘ ø˘‡≈Ú – 

 (i) 
  

! 

Zn | Zn2+ || H+ | H
2
(Pt)  

 (ii)   

! 

Cu | Cu2+ || Zn2+ | Zn  1
  

! 

1

2
 + 1

  

! 

1

2
 

21º øÚÀ•ß¬ı˛ Ó¬øÎ¬»̌ ¬ı˛±¸±˚˛øÚfl¡ Œfl¡±À¯∏¬ı˛ Œfl¡±¯∏ ø¬ıøSê˚˛± ø˘‡≈Ú › 

ø·¬ıƒÀ¸¬ı˛ [Gibbs] õ∂˜±Ì ˜≈Mê√ ˙øMê√¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú       

! 

("G
o
) Œ¬ı¬ı˛¡ 

fl¡èÚ º 

     

! 

Cd | Cd2+ || fl¡…±À˘±À˜˘ Ó¬øÎ¬»̌¡Z±¬ı˛  

   [ õ∂√M√√ – 
      

! 

E
cal

o
=  0 "268 V  ¤¬ı—  

      

! 

E
Cd

2+
/Cd

o
  

! 

="  0 #402 V  ] 

     3 

22º ¤fl¡øÈ¬ Î¬◊√± √̋√¬ı˛Ì ¸˝√√À˚±À· ë¸—fl¡È¬ ø˜À¸˘fl¡±¬ı˛fl¡ ·±Ï¬ˇQí 

’±À˘±‰¬Ú± fl¡èÚ º 3 

23º ëfl≈¡˝◊√√Ú √̋√±˝◊√√ÀE±Ú Ó¬øÎ¬»̌¡Z±¬ı˛í -¤¬ı˛ Î¬◊¬Û¬ı˛ È¬œfl¡± ø˘‡≈Ú º 3 

24º Œfl¡±˘À˚˛ÀÎ¬¬ı˛ ¶ö±ø˚˛ÀQ¬ı˛ fl¡±¬ı˛Ì&ø˘ ø˘‡≈Ú º 3 

25º A 

! 

" B + C,  ø¬ıøSê˚˛±˚˛ A-¤¬ı˛ ·±Ï¬ˇQ 1·5 &Ì ¬ı±Î¬ˇÀ˘ 

ø¬ıøSê˚˛±¬ı˛ √̋√±¬ı˛ 2·25 &Ì ¬ı‘øX ¬Û±˚˛ º ø¬ıøSê˚˛±¬ı˛ Sê˜ Œ¬ı¬ı˛  

fl¡èÚ º 3 

26º ¤fl¡øÈ¬ ’±À˘±fl¡ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøSê˚˛± ˘±˘ (8000 Å) › 

Œ¬ı&Úœ (4000 Å) Î¬◊ˆ¬˚˛ ’±À˘±Àfl¡ ¸˜±Ú Œfl¡±˚˛±KI◊±˜ 

√é¬Ó¬±˚˛ ‚ÀÈ¬ º 100 cal ˙øMê√ÀÓ¬ Œfl¡±Úƒ ’±À˘±Àfl¡ Œ¬ıø˙ 

ø¬ıøSê˚˛± ¸—‚øÈ¬Ó¬ √̋√À¬ı fl¡±¬ı˛Ì ¸˝√√ ø˘‡≈Ú º 3 

27º ëø¬ıÀ˚˛±Ê√Ú ø¬ıˆ¬¬ıí øfl¡ ¤¬ı— ¤øÈ¬  øfl¡ˆ¬±À¬ı øÚè¬ÛÌ fl¡¬ı˛À¬ıÚ ∑  

    3    
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( English Version ) 
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. 

Group-A 

  Answer any two questions.  10 × 2 = 20 

1. (a) State and explain 'Kohlrausch law of    
independent migration of ion'. How will 
molar conductivity of 

  

! 

CH
3
COOH at 

infinite dilution be determined ? 

 (b) At 25˚C, the conductivity of a 0·1 (M) 

electrolyte solution is 9 × 10  

! 

"3 s cm  

! 

"1. 
Its molar conductivity at infinite 

dilution is 109 s cm  

! 

2  mol  

! 

"1. Calculate 
the degree of ionisation of the 
electrolyte in the solution. ( 4 + 2 ) + 4 

2. (a) The EMF (E) and 
  

! 

"E
"T

# 

$ 
% 

& 

' 
( 
P

 of the following 

electrochemical cell are 0·0455 V and 

3·38 × 10  

! 

"4 VK  

! 

"1  respectively. Write 

down the cell reaction and calculate 

  

! 

"G   and     

! 

" H  of the cell reaction. 

  
    

! 

Ag, AgCl| KCl(aq) | Hg
2
Cl

2
|Hg (Pt)  

 (b) Write short notes on 'calomel electrode' 

and 'Donan equilibrium'. 4 + (3  × 2) 

3. (a) Fractional order reaction is always 

multi-step reaction. Explain with 

reason.  

 (b) Discuss how the 'activation energy' of a 
reaction 

    

! 

(E
a
)  can be determined 

experimentally. 

 (c) The rate constant of a certain reaction 

increases 3 times when temperature 

increases from 25˚C to 35˚C. What is 

the activation energy of the reaction ?  

   2 + 4 + 4 

4. (a) Discuss the difference between 

'physisorption' and 'chemisorption'.  

 (b) Write down the expression of 'Langmuir 

adsorption isotherm' with its 

assumptions. How far is it 

experimentally valid ? 4 + 6 

5. (a) State and explain Photosensitized 

reaction with example of photo- 

synthesis. 
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 (b) Write down the mechanism of photo- 

decomposition of HI and show that 

    

! 

" =
d  I

2[ ]
dt

/ I
abs

= 2.  

 (c) Average life period of phosphorescence 

is greater than fluorescence. Why ? 

   4 + 4 + 2 

6. (a) With explanation, define 'number 

average molar mass' and 'mass average 

molar mass' of polymer. 

 (b) Discuss 'osmotic pressure method' to 

determine relative molar mass of macro 

molecule. 4 + 6 

Group-B 

 Answer any three questions. 6 × 3 = 18 

7. (a) What would be the nature of 

'disappearance rate of reactant' vs 

'time' for zero order reaction ? 

 (b) At 27˚C, the rate constant for the 

second order hydrolysis of ethyl acetate 

by sodium hydroxide is                          

6·45 L mol  

! 

"1 min  

! 

"1. The initial 

concentrations of both the reactants 

are 0·02 mol L  

! 

"1. Calculate the fraction 

of reaction after 10 min. 2 + 4 

8. Draw and explain the conductometric 

titration curves of the following reactions : 

 (i) HCl (aq) vs NaOH (aq) 
 (ii) 

    

! 

AgNO
3
(aq) vs HCl (aq). 3 + 3 

9. (a) Define 'standard electrode potential'. 

 (b) At 25˚C, the pH of a 10  

! 

"3 mol L  

! 

"1 aq. 

solution of a monobasic weak acid is 

4·0. Find its degree of ionisation under 

this condition. 2 + 4 

10. (a) Polymerisation reaction is always 

exothermic. Explain with reason.    

 (b) Discuss two methods, in brief, for 

purification of colloid. 2 + 4  

11. Write notes on the following : 

 (i) Tyndall effect  

 (ii) Brownian motion. 3 + 3  
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12. (a) Low temperature favours more 

adsorption. Give reason. 

 (b) Discuss the effect of catalyst on 

equilibrium point and equilibrium 

constant value. 2 + 4 

13. (a) Define 'ionic mobility'. What is its unit ? 

What is the relation between it and its 

velocity ? 

 (b) How does 'ionic product of water' 

change with temperature ? 4 + 2  

14. (a) Discuss the difference between 

'Fluorescence' and 'Phosphorescence'. 

 (b) Find the value of 'one einstein' in J, of a 

light of 450 nm. 4 + 2 

15. Discuss with example the following : 

 (i) Catalytic promoter  

 (ii) Catalytic poison. 3 + 3 

Group-C 

 Answer any four questions. 3 × 4 = 12 

16. Derive the expression of half-life period of 

zero order reaction. 3 

17. In carbon tetrachloride solution, the 'molar 

extinction coefficient' of iodine at 510 nm is 

900 L mol  

! 

"1 cm  

! 

"1. What is the 

concentration of iodine solution when it 

absorbs 50% of light ? Optical path length of 

the cell is 1 cm. 3  

18. Define 'molar conductivity'. What is its     

unit ? 3  

19. At 25˚C, the resistances of 0·01(N) KCl and 

0·01 (N) HCl solutions are 150·0 ohm and         

51·4 ohm respectively. The conductivity of       

KCl solution is 1·41 × 10  

! 

"3s cm  

! 

"1. 

Calculate the equivalent conductivity of HCl 

solution. 3 

20. Write down half cell reaction and cell 

reaction of the following electrochemical 

cells : 

 (i) 
  

! 

Zn | Zn2+ || H+ | H
2
(Pt)  

 (ii)   

! 

Cu | Cu2+ || Zn2+ | Zn  1
  

! 

1

2
 + 1

  

! 

1

2
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21. Write down the cell reaction and calculate 

the standard Gibbs free energy change       

! 

("G
o
) 

of the following electrochemical cell : 

   

! 

Cd | Cd2+ || calomel electrode 

  [ Given : 
      

! 

E
cal

o
= 0 "268  V  &  E

Cd
2+

/Cd

o
  

! 

= "0 #402 V  ] 

    3 

22. Discuss 'Critical Micellisation Concentration' 

with one example. 3 

23. Write a note on 'quinhydrone electrode'. 3 

24. State the reasons of the stability of colloid. 3 

25. For a reaction : A 

! 

" B + C, the rate 

increases 2·25 times when concentration of 

A increases 1·5 times. Find the order of the 

reaction. 3 

26. A photochemical reaction responds to both 

red (8000 Å) and violet ( 4000 Å) lights with 

same quantum efficiency. For what light will 

you get more reaction by use of 100 cal ? 

Answer with reason. 3 

27. What is 'decomposition potential' ? How do 

you determine it ? 3  

    


