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Physical Chemistry-I : ECH-6 

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. 

  ø¬ıˆ¬±· - fl¡ 

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

 [fl¡] ·…±À¸¬ı˛ ¤fl¡˜±øSfl¡ › øS˜±øSfl¡ ’±Ìø¬ıfl¡ 

·øÓ¬ø¬ıÚ…±À¸¬ı˛ ˜…±'›À˚˛˘ ¸”S ≈√øÈ¬ ø˘‡≈Úº ¤À√¬ı˛ 

Î¬◊¬Û˚ ≈Mê√ Œ˘‡ø‰¬S¸˝√√ Ó ≈¬˘Ú±˜”̆ fl¡ ¸—øé¬5 ’±À˘±‰¬Ú± 

fl¡èÚº  

 [‡] ·…±À¸¬ı˛ ’Ì ≈¬ı˛ ¸¬ı±«øÒfl¡ ¸y±¬ı… Œ¬ı·í-¤¬ı˛ ¸˜œfl¡¬ı˛Ì 

    

! 

C
m

=
2RT

M
 õ∂øÓ¬á¬± fl¡èÚº [3 + 2 + 2] + 3  

2º [fl¡] ·…±¸œ˚˛ ’Ì ≈¬ı˛ ¸—‚ ∏̄« ¸—‡…± 
  

! 

Z
AA

[¤fl¡˝◊√√ ·…±¸œ˚˛ ’Ì ≈] 
› 

  

! 

Z
AB

 [øˆ¬iß ·…±¸œ˚ ̨’Ì ≈] — ¤À√¬ı˛ ¬ı˛+¬Û≈√øÈ¬ õ∂fl¡±˙ 

fl¡èÚº ·Î¬ˇ̃ ≈Mê√¬ÛÔ fl¡œ ∑ ·Î¬̌ ¸—‚ ∏̄«  ¸—‡…± › ’±Ìø¬ıfl¡ 
¬ı…±À¸¬ı˛ øˆ¬øM√√ÀÓ¬ ·Î¬̌̃ ≈Mê√¬ÛÀÔ¬ı˛ ¸˜œfl¡¬ı˛Ì õ∂fl¡±˙ 
fl¡èÚº  

 [‡] ·Î¬̌ ≈̃Mê√¬ÛÔ fl¡œˆ¬±À¬ı ‰¬±¬Û › Î¬◊¯ûÓ¬±¬ı˛ ›¬Û¬ı˛ øÚˆ«¬¬ı˛     
fl¡À¬ı˛ ∑ [3 + 1 + 3] + 3 

3º  [fl¡] ’±˝◊√√Úà± ◊̋√√ÀÚ¬ı˛ õ∂ô¶±ø¬ıÓ¬ õ∂øÓ¬˜”øÓ«¬ ’Ú ≈˚±˚œ̨ 
Ó¬±¬Û¢∂± √̋√œÓ¬±¬ı˛ [

  

! 

C
V

] ¸˜œfl¡¬ı˛ÌøÈ¬ ø˘‡≈Ú › ¬Û√&ø˘¬ı˛ 

¬ı…±‡…± ø√Úº Î¬◊2‰¬ › øÚ•ß Ó¬±¬Û˜±S±˚˛ Î¬◊Mê√ ¸˜œfl¡¬ı˛ÌøÈ¬ 
øfl¡ˆ¬±À¬ı ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À¬ı ø˘‡≈Ú › ¤¬ı˛ ŒÔÀfl¡ 
Ó¬±¬Û¢∂± √̋√œÓ¬±¬ı˛ ˜±Ú ≈√øÈ¬ øÚÌ«˚˛ fl¡èÚº   

 [‡] ¤fl¡øÈ¬ ·…±¸ › ¤fl¡øÈ¬ Ó¬¬ı˛À˘¬ı˛ ¸±fÓ¬±¬ı˛ ›¬Û¬ı˛ 
Ó¬±¬Û˜±S±¬ı˛ õ∂ˆ¬±¬ı ’±À˘±‰¬Ú± fl¡èÚº 

 [·] Œfl¡±Úƒ Ó¬±¬Û˜±S±˚˛ ¤fl¡øÈ¬ Ó¬¬ı˛À˘¬ı˛ ¬Û‘á¬È¬±ÀÚ¬ı˛ ˜±Ú ˙”Ú… 
√̋√̊  ̨› Œfl¡Ú ∑ 

   [2 + 1
  

! 

1

2
 + 1

  

! 

1

2
] + [1

  

! 

1

2
 + 1

  

! 

1

2
]  + 2 

4º [fl¡]   

! 

"A  ›   

! 

"G í¬ı˛ ˜±Ò…À˜ ¶§Ó¬–¶£”¬Ó«¬Ó¬±¬ı˛ Ó¬±¬Û·Ó¬œ˚ ̨
˙Ó«¬≈√øÈ¬ õ∂øÓ¬á¬± fl¡èÚº 

 [‡] √̇ ± ¸±À˜…¬ı˛ flv¡…±ø¬Û¬ı˛Ú ¸˜œfl¡¬ı˛ÌøÈ¬ õ∂øÓ¬á¬± fl¡èÚº 

 [·] øÚÀ•ß Î¬◊ø~ø‡Ó¬ ¸˜œfl¡¬ı˛ÌøÈ¬ Î¬◊¬Û¬Û±√Ú fl¡èÚ – 

  
      

! 

 
"(G/T)

"T
 

# 

$ 
% 

& 

' 
( 
P

= )
H

T
2

. [2 + 2] + 4 + 2 
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ø¬ıˆ¬±· - ‡¡ 
 Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú º 6 × 3 = 18 

5º n Œ˜±˘ ·…±À¸¬ı˛ ˆ¬…±Ú Î¬±¬ı˛ ›˚˛±˘¸ƒ ¸˜œfl¡¬ı˛ÌøÈ¬ ø˘‡≈Úº ≈√øÈ¬ 
øˆ¬iß Î¬◊¯ûÓ¬±˚˛ 

    

! 

T
1
› 

    

! 

T
2
 
    

! 

T
1

> T
2( ) P – V  Œ˘‡ø‰¬ÀS Î¬◊Mê√ 

·…±¸øÈ¬¬ı˛ ¬ı˛+¬Û õ∂fl¡±˙ fl¡èÚ Œ˚‡±ÀÚ ˚Ô±SêÀ˜ 
    

! 

T
1
 Sê±øôLfl¡ 

Ó¬±¬Û˜±S±¬ı˛ ›¬ÛÀ¬ı˛ › 
    

! 

T
2
 øÚÀ‰¬ ’¬ıø¶öÓ¬º Œ˘‡øÈ¬¬ı˛ ø¬ıøˆ¬iß       

’—À˙¬ı˛ Ó¬±»¬Û˚« ¬ı…±‡…± fl¡èÚ › Œ˘‡ ≈√øÈ¬¬ı˛ Ó ≈¬˘Ú± fl¡èÚº  

   1 + 1
  

! 

1

2
 + 2 + 1

  

! 

1

2
 

6º [fl¡] ¬0˚C Î¬◊¯ûÓ¬±˚˛ ¤fl¡ Œ˜±˘ ’±¬ı·̨ÀÚ¬ı˛ [Ar]           

22·4  ø˘È¬±¬ı˛ ’±˚˛Ó¬Ú ŒÔÀfl¡ 44·8 ø˘È¬±¬ı˛ ’±˚˛Ó¬ÀÚ 

¬Û¬ı˛±¬ıÓ«¬ õ∂øSê˚˛±˚˛ ¸À˜±¯û õ∂¸±¬ı˛Ì ‚È¬±À˘, ¤¬ı˛ Ê√Ú… Q, 

W,   

! 

"U ›  

! 

"H -¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¡èÚº 

 [‡¡] ¤KCø¬Û ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú ∑ øÚ•ßø˘ø‡Ó¬ ¸˜œfl¡¬ı˛ÌøÈ¬¬ı˛ 

¸±˝√√±À˚… ¤KCø¬Û¬ı˛ Œˆ¬ÃÓ¬ Ò±¬ı˛Ì±¬ı˛ ¬ı…±‡…± ø√Úº  

  S = k ln W. 3 + [1 + 2]  

7º [fl¡] ¸±˝◊√√Àflv¡±Àõ∂±À¬ÛÀÚ¬ı˛ Ú˜±«˘ ·Í¬ÚÊ√øÚÓ¬ Ó¬±¬Û                

53 kJmol  

! 

"1º ¤ ◊̋√√ Œ˚ÃÀ·¬ı˛ Ú˜±«˘ √̋ √√ÚÊ√øÚÓ¬ Ó¬±¬Û 
fl¡Ó¬ ˝√√À¬ı ˚ø√ CO

  

! 

2
(g)-¤¬ı˛ ·Í¬ÚÊ√øÚÓ¬ Ó¬±¬Û ¤¬ı— 

    

! 

H
2
O(l) -¤¬ı˛ Ú˜±«˘ ·Í¬ÚÊ√øÚÓ¬ Ó¬±¬Û ˚Ô±SêÀ˜              

–393·51 kJmol  

! 

"1 ¤¬ı— –187·78 kJmol  

! 

"1 

√̋√̊  ̨∑  

 [‡] ·…±¸œ˚˛ Ó¬ÀLa¬ı˛ ’±˚˛Ó¬Ú, ‰¬±¬Û › Î¬◊¯ûÓ¬±¬ı˛ ’À¬Ûé¬fl¡ 

    

! 

V = f (T, P)[ ]º Î¬◊Mê√ ¸˜œfl¡¬ı˛ÌøÈ¬ ŒÔÀfl¡ õ∂˜±Ì fl¡èÚ 

Œ˚ ’±«√̇  ·…±À¸¬ı˛ Ê√Ú… 
  

! 

"P

"T

# 

$ 
% 

& 

' 
( 
V

=
)

*
 [

! 

"  √̋√̆  ’±˚˛Ó¬Ú 

õ∂¸±¬ı˛Ì &Ì±Ç › 

! 

" √̋√̆  ¸À˜±¯û ¸—Ú˜…Ó¬± &Ìfl º¡ ]  

   3 + 3 

8º [fl¡] ¶Û˙«Àfl¡±ÀÌ¬ı˛ ¸—:± ø√Úº Î¬◊¬Û˚ ≈Mê√ ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… 

¶Û˙«Àfl¡±ÀÌ¬ı˛ ¤fl¡øÈ¬ ¸˜œfl¡¬ı˛ÀÌ¬ı˛ Î¬◊¬Û¬Û±√Ú fl¡èÚ › 

Ó¬±¬ı˛ ŒÔÀfl¡ Œ√‡±Ú Ó¬¬ı˛À˘¬ı˛ ¶Û˙«Àfl¡±ÀÌ¬ı˛ ˜±Ú øfl¡ øfl¡ 

ø¬ı¯ ∏À˚˛¬ı˛˛ ›¬Û¬ı˛ øÚˆ«¬˙œ˘º  

 [‡] Ó¬¬ı˛À˘¬ı˛ ¸±fÓ¬± &Ì±ÀÇ¬ı˛ ‚±Ó¬ øÚÌ«˚˛ fl¡èÚº ¤¬ı˛ 

ŒÔÀfl¡ C.G.S. › ¬ S.I. ÛXøÓ¬ÀÓ¬ 

! 

" í-¤¬ı˛ — ¤fl¡fl¡ 

øÚÒ±«¬ı˛Ì fl¡èÚ º  [1 + 3] + 2   

9º [fl¡] ^¬ıÌÊ√øÚÓ¬ ¸˜±fl¡˘Ú Ó¬±¬Û ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú ∑ ¤ ◊̋√√ 

Ó¬±À¬Û¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡‡Ú ¸À¬ı±«2‰¬ ¸œ˜±˚˛ Œ¬ÛÃ“Â√±˚̨ 

Î¬◊¬Û˚ ≈Mê√ Œ˘‡ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… ¬ı…±‡…± fl¡èÚº 

 [‡] Ó¬±¬Û·øÓ¬ø¬ı√…±¬ı˛ ø¡ZÓ¬œ˚˛ ¸”SÀfl¡ ˘„∏‚Ú Ú± fl¡À¬ı˛ 

øfl¡ˆ¬±À¬ı fl¡±ÀÚ±« ø˝√√̃ ±˚˛fl¡ fl¡±˚«ø¸øX fl¡À¬ı˛ Ó¬±¬ı˛ ¬ı…±‡…± 

ø√Úº ø˝√√̃ ±˚˛fl¡ fl¡±˚«√é¬Ó¬± &Ì±Ç ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú ∑ 

   [1 + 1 + 1] + [2 + 1]  
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10º ¬[fl¡] ¤fl¡øÈ¬ ¬Û±ù´«Àfl¡øffl¡ Œfl¡˘±À¸¬ı˛ Ê√±˘Àfl¡, Œfl¡ÃøÌfl¡ 

ø¬ıµ≈&ø˘ A › ¬Û±ù´«Ó¬À˘¬ı˛ Œfl¡fø¶öÓ¬ ø¬ıµ≈&ø˘              

B ¬Û¬ı˛˜±Ì ≈ ø√À˚̨ ∆Ó¬¬ı˛œº Œ˚Ã·øÈ¬¬ı˛ ¸¬ı˛˘ ¸ÀÇÓ¬ øfl¡ ∑ 

 [‡] ˙øMê√¬ı˛ ¸˜ø¬ıˆ¬±Ê√Ú ¸”SøÈ¬ ø¬ı¬ı‘Ó¬ fl¡èÚ ¤¬ı— Ó¬±  

õ∂À˚˛±· fl¡À¬ı˛ ’Õ¬ı˛ø‡fl¡ øS¬Û¬ı˛˜±Ì ≈fl¡ ’Ì ≈ ¸˜¬ı±À˚˛ ·øÍ¬Ó¬ 
¤fl¡øÈ¬ ’±«√̇  ·…±À¸¬ı˛ 

  

! 

C
V

-¤¬ı˛ ˜±Ú øÚÌ«˚ ̨fl¡èÚº  

   3 + [1 + 2] 

ø¬ıˆ¬±· - ·¡ 

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

11º¬ Œfl¡˘±¸ Ê√±˘Àfl¡¬ı˛ ø˜˘±¬ı˛ ¸”‰¬fl¡ fl¡œ ∑ (101) › (111) 

ø˜˘±¬ı˛ ¸”‰¬fl¡ ø¬ıø˙©Ü Ó¬À˘¬ı˛ Â√ø¬ı ’±“fl ≈¡Úº 1 + 1 + 1  

12º ¤fl¡ Œ˜±˘ ’±«√̇  ·…±À¸¬ı˛ ¸À˜±¯û õ∂¸±¬ı˛ÀÌ¬ı˛ ¡Z±¬ı˛± ’±˚˛Ó¬Ú 
ø¡Z&Ì fl¡¬ı˛± √̋√̆ º 

 [fl¡]   

! 

"S  ·ÌÚ± fl¡èÚº 

 [‡] õ∂˜±Ì fl¡èÚ Œ˚ Î¬◊¬ÛÀ¬ı˛±Mê√ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ Œé¬ÀS 
  

! 

"G = "A º [1 + 2] 

13º Ó¬±À¬Û¬ı˛ ¸±ÀÔ ø·¬ıÀ¸¬ı˛ ≈̃Mê√ ˙øMê√¬ı˛ (G) ¬Ûø¬ı˛¬ıÓ«¬Ú øfl¡ˆ¬±À¬ı 

‚ÀÈ¬ fl¡øÍ¬Ú, Ó¬¬ı˛˘ › ·…±¸œ˚˛ ¤ ◊̋√√ øÓ¬Ú ’¬ı¶ö±¬ı˛ Ê√Ú… Î¬◊¬Û˚ ≈Mê√ 

Œ˘‡ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… ¬ı…±‡…± fl¡èÚº Œ˘‡ø‰¬ÀS ¶£ ≈¬È¬Ú±Ç › 

·˘Ú±Ç øÚø«√©Ü fl¡èÚº ‰¬±¬Û ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ¸±ÀÔ ¤ ◊̋√√ Œ˘‡ø‰¬ÀS 

øfl¡ Ò¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ¸y¬ı Ó¬±¬ı˛ ¬ı…±‡…± ø√Úº 3 

14º 
    

! 

2"

r
= P , ¬ı˛±ø˙&ø˘¸˝√√ ¸˜œfl¡¬ı˛ÌøÈ¬ ¬ı…±‡…± fl¡èÚº Î¬◊¡Z±˚˛œ 

Ó¬¬ı˛À˘¬ı˛ Œé¬ÀS ¬Û‘á¬È¬±ÀÚ¬ı˛ ˜±Ú fl¡˜ √̋√̊ ˛ Œfl¡Ú ∑ 1
  

! 

1

2
 + 1

  

! 

1

2
 

15º ¬¤fl¡øÈ¬ ˆ¬±Ú Î¬±¬ı˛ ›˚˛±˘¸ƒ ·…±À¸¬ı˛ Ê√Ú… õ∂˜±Ì fl¡èÚ Œ˚ 

    

! 

RT
c

P
c
V

c

=
8

3
 Œ˚‡±ÀÚ 

    

! 

T
c
,  P

c
› 

  

! 

V
c
 √̋√̆  ˚Ô±SêÀ˜ ·…±¸øÈ¬¬ı˛ 

Sê±øôLfl¡ Ó¬±¬Û, ‰¬±¬Û › ’±˚˛Ó¬Úº 3 

16º Ó¬¬ı˛À˘¬ı˛ ¸±fÓ¬± øÚÌ«À˚˛ ¬ı…¬ı˝√√+Ó¬ ¸œ˜±ôL Œ¬ı· ¸—Sê±ôL 

Œà±fl¡À¸¬ı˛ ¸”SøÈ¬ ’±À˘±‰¬Ú± fl¡èÚº 3  

17º ’…±À˜±øÚ˚˛± õ∂døÓ¬fl¡¬ı˛Ì ø¬ıøSê˚˛±øÈ¬ÀÓ¬ [Œ √̋√¬ı±¬ı˛ ¬ÛXøÓ¬]            

˘± ˙…±ÀÈ¬ø˘˚˛±¬ı˛ ÚœøÓ¬ ’Ú ≈¸±À¬ı˛ [fl¡] ‰¬±À¬Û¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ›            

[‡] ¸±˜…±¬ı¶ö±˚˛ øÚø©ç¡˚˛ ·…±À¸¬ı˛ Œ˚±À·¬ı˛ õ∂ˆ¬±¬ı ’±À˘±‰¬Ú± 

fl¡èÚº 1 + 2  

18º flv¡ø¸˚˛±À¸¬ı˛ ’¸˜œfl¡¬ı˛ÌøÈ¬ õ∂øÓ¬á¬± fl¡èÚ › Ó¬±¬ı˛ Ó¬±»¬Û «̊ 

’±À˘±‰¬Ú± fl¡èÚº 3 
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 ( English Version ) 
Group-A 

1. Answer any two questions.  10 × 2 = 20 

 (a) Write Maxwell's equation for 

distribution of molecular speeds for gas 

molecules in 1-dimension and              

3-dimension. Give schematic sketch for 

the two distribution curves and 

compare the two profiles in short. 

 (b) Derive the expression for most probable 

speed of gas molecules. 

  
    

! 

C
m

=
2RT

M
. (3 + 2 + 2 ) + 3  

2. (a) Give expressions for collision number 
between similar gas molecules 

  

! 

Z
AA

 and 

dissimilar gas molecules 
  

! 

Z
AB

. What is 

mean free path ? Derive an expression 

for mean free path in terms of average 

collision number and molecular 

diameter.   

 (b) Show how mean free path depends on 

temperature and pressure.  

   ( 3 + 1 + 3 ) + 3 

3. (a) Give expression for heat capacity 
  

! 

C
V

 
according to Einstein's model and 
define the trams involved. How will the 
above expression change at high and 
low temperature ? Find values of 

  

! 

C
V

 
under that two conditions.  

 (b) Discuss the temperature dependence of 
viscosity of a gas and a liquid.  

 (c) At what temperature does surface 
tension of a liquid become zero and    

why ? ( 2 + 1
  

! 

1

2
 + 1

  

! 

1

2
) + ( 1

  

! 

1

2
 + 1

  

! 

1

2
) + 2 

4. (a) Establish the two thermodynamic 
conditions for a spontaneous process in 
terms of   

! 

"A  and   

! 

"G , respectively.  
 (b) Derive Clapeyron equation for phase 

equilibrium. 
 (c) Derive the equation : 

  
      

! 

 
"(G/T)

"T
 

# 

$ 
% 

& 

' 
( 
P

= )
H

T
2

. ( 2 + 2 ) + 4 + 2 

Group-B 
  Answer any three questions.  6 × 3 = 18 
5. Write the van der Waals equation of state for 

n moles of the gas. Sketch the P – V profile 
for the gas at two different temperatures 

    

! 

T
1
 

and 
    

! 

T
2
 
    

! 

T
1

> T
2( ) where, the temperatures are 

respectively above and below the critical 
temperature of the gas. Explain different 
portions of the two curves and compare the 

two profiles. 1 + 1
  

! 

1

2
 + 2 + 1

  

! 

1

2
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6. (a) At 0˚C temperature, 1·0 mole of Argon 
is allowed to undergo isothermal 
reversible expansion from 22·4 litres to 
44·8 litres. Calculate Q, W,   

! 

"U  and 
  

! 

"H .  
 (b) What is entropy ? Give physical 

interpretation of entropy using the 
following equation 

  S = k ln W. 3 + ( 1 + 2 ) 
7. (a) The normal heat of formation of 

cyclopropane is 53 kJmol  

! 

"1. If the 
normal heats of formation of CO

  

! 

2
(g)  

and 
    

! 

H
2
O(l)  be respectively                       

–393·51 kJmol  

! 

"1 and –187·78 kJmol  

! 

"1, 
what will be the normal heat of 
combustion of the compound ? 

 (b) The volume of a gas is dependent on 
pressure and temperature 

    

! 

V = f (T, P)[ ] . 
Starting from above equation establish 

that for an ideal gas, 
  

! 

"P

"T

# 

$ 
% 

& 

' 
( 
V

=
)

*
, where, 

! 

"  is the coefficient of thermal 
expansion and 

! 

" is the coefficient of 
isothermal compression. 3 + 3  

8. (a) Define contact angle. Using suitable 
diagram establish a relationship 
illustrating the parameters on which 
contact angle of the liquid depends. 

 (b) Deliverance the dimension of coefficient 
of viscosity 

! 

" of a liquid. Hence obtain 
units of 

! 

" in C.G.S. and S.I unit. 

   ( 1 + 3 ) + 2 
9. (a) Explain what you understand by 

integral heat of solution. When does 
this heat change approach its 
maximum limiting value ? Explain 
using suitable graphical representation. 

 (b) Explain how a refrigeration Carnot 
cycle works without violating the 
second law of thermodynamics. Define 
coefficient of performance.  

    ( 1 + 1 + 1 ) + ( 2 + 1 )     
10. (a) For a face centred cubic crystal lattice, 

the corners of the unit cell are occupied 
by atom A and centres of the faces by 
atom B, respectively. Give simplest 
formula for the  compound. 

 (b) State and explain law of equipartition of 
energy and using it deduce the value of 

  

! 

C
V

 for a non-linear tri-atomic gaseous 

(ideal) molecule. 3 + ( 1 + 2 )  

Group-C 

  Answer any four questions. 3 × 4 = 12 

11. What do you mean by Miller Indices for a 
crystal lattice ? Draw suitable diagram to 
represent crystal planes carrying Miller 
Indices ( 101 ) and ( 111). 1 + 1 + 1          
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12. For a mole of an ideal gas undergoing 

expansion under isothermal condition to 

double its volume, 

 (i) obtain expression for   

! 

"S  

 (ii) show that   

! 

"G = "A  for the process. 

    1 + 2 

13. Draw suitable diagram to illustrate the 

temperature dependence of Gibbs' free 

energy (G) for solid, liquid and gaseous state 

of matter. Also indicate the boiling point and 

melting  point on the diagram. What kind of 

changes are expected on the diagram with 

change in pressure ? 3 

14. Explain the relationship 
    

! 

2"

r
= P  defining the 

terms involved. Why do volatile liquids have 

low value of surface tension ? 1
  

! 

1

2
 + 1

  

! 

1

2
  

15. Show that for a van der Waals gas 
    

! 

RT
c

P
c
V

c

=
8

3
, 

where 
    

! 

T
c
,  P

c
 and 

  

! 

V
c
 are critical 

temperature, pressure and volume 

respectively. 3  

16. Discuss Stokes relationship on terminal 

velocity used for determination of viscosity of 

a liquid. 3 

17. For the synthesis of ammonia (Haber's 

process) discuss on the basis of Le-

Chateliers principle the effect of (i) pressure 

change, (ii) addition of inert gas in 

equilibrium. 1 + 2 

18. Deduce Clausius Inequality and discuss its 

significance.  3 
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