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Physical Chemistry-III : ECH-9 
¸˜˚˛ – ≈√̋ ◊√√ ‚KI◊±¬ (Time : 2 hours)  
Û”Ì«˜±Ú – 50 (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± ≈íøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 10 × 2 = 20 

1º [fl¡] ø¡ZÓ¬œ˚˛ SêÀ˜¬ı˛ ø¬ıøSê˚˛±¬ı˛ ’Ò«Ê√œ¬ıÚfl¡±À˘¬ı˛ ¬ı˛±ø˙˜±˘±øÈ¬ 
ø˘‡≈Úº 

 [‡] ¤fl¡øÈ¬ pseudo-unimolecular reaction-¤¬ı˛ 
Î¬◊√±˝√√¬ı˛Ì ø√Ú º 

 [·] ø¬ıøSê˚˛± SêÀ˜¬ı˛ ¸—:± ø√Úº  

 [‚] Œfl¡±Ú ø¬ıøSê˚˛±¬ı˛ ’Ò«Ê√œ¬ıÚfl¡±˘ ø¬ıøSê˚˛Àfl¡¬ı˛ õ∂±Ôø˜fl¡ 
·±Ï¬ÀQ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ Ú˚˛º ø¬ıøSê˚˛± Sê˜ fl¡œ ˝√√À¬ı ∑ 

 [„√√] ¤fl¡øÈ¬ ø¡ZÓ¬œ˚˛ SêÀ˜¬ı˛ ø¬ıøSê˚˛±¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº   

   2 + 2 + 2  + 2  + 2   

2º [fl¡] Chemical adsorption ¤¬ı— physical 

adsorption -¤¬ı˛ ¬Û±Ô«fl¡… ø˘‡≈Úº        

 [‡] Homogeneous catalysis-¤¬ı˛ ¤fl¡øÈ¬ Î¬◊√±˝√√¬ı˛Ì 
ø√Úº 

 [·] Freundlich adsorption isotherm-¤¬ı˛ 
¸˜œfl¡¬ı˛ÌøÈ¬ ø˘‡≈Úº 

 [‚√√] Adsorption-¤¬ı˛ ≈√øÈ¬ ¬ı±øÌøÊ√…fl¡ ¬ı…¬ı˝√√±¬ı˛ ø˘‡≈Úº 

 [„√√] Catalytic poison-¤¬ı˛ ¤fl¡øÈ¬ Î¬◊√±˝√√¬ı˛Ì ø√Úº  

   2 + 2 + 2  + 2  + 2 

3º  [fl¡] Emulsion-¤¬ı˛ ¤fl¡øÈ¬ Î¬◊±√̋ √√¬ı˛Ì ø√Úº 

 [‡] Gold number-¤¬ı˛ ¸—:± ø√Ú ¤¬ı— Î¬◊√±˝√√¬ı˛Ì¸˝√√ 
¬ı…±‡…± fl¡èÚº 

 [·] Natural polymer-¤¬ı˛ ≈√øÈ¬ Î¬◊√±˝√√¬ı˛Ì ø√Úº 

 [‚] Number average molecular weight ¤¬ı—  
weighted average molecular weight-¤¬ı˛ 
¸—:± ø√Úº 1 + 3 + 2 + 4 

4º [fl¡] Equivalent conductance-¤¬ı˛ ¸—:± ø√Ú ¤¬ı— 
¤fl¡fl¡ ø˘‡≈Úº  

 [‡] Strong ¤¬ı— weak electrolyte-¤¬ı˛ 
concentration-¤¬ı˛ ¸±ÀÔ equivalent 

conductance ¤¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ¬ıÌ«Ú± fl¡èÚº 

 [·] Ionic mobility ¤¬ı— transport number-¤¬ı˛ 
¸—:± ø√Úº 3 + 4 + 3 
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ø¬ıˆ¬±· - ‡ 

 Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Úº 6  × 3 = 18 
5º ¸—:± ø√Ú –  

 (i) Ó¬øÎ¬ˇ»-¬ı˛±¸±˚˛øÚfl¡ Œfl¡±À¯∏¬ı˛ Ó¬øÎ¬ˇ2‰¬±˘fl¡ ¬ı˘ 

 (ii) ¸=±˚˛fl¡¬ Œfl¡±¯∏  

 (iii) ·±Ï¬ˇQ Œfl¡±¯∏º 2 + 2 + 2 

6º [fl¡] øÚ•ßø˘ø‡Ó¬ Œfl¡±¯∏ ø¬ıøSê˚˛±-¬ı˛ ’Ò«Àfl¡± ∏̄ ø¬ıøSê˚˛±&ø˘ ¤¬ı— 
Ó¬øÎ¬ˇ»¡Z±¬ı˛ ø¬ıˆ¬¬ı ø˘‡≈Úº 

    

! 

Zn + Cu
+2

" # " Zn
+2

+ Cu 

 [‡] ¸—Àé¬À¬Û È¬œfl¡± ø˘‡≈Ú – õ∂˜±Ì ˝√√±˝◊√√ÀE±ÀÊ√Ú Ó¬øÎ¬ˇ»¡Z±¬ı˛º  

   3 + 3  

7º [fl¡] 25˚C Î¬◊¯ûÓ¬±˚˛ Ê√À˘¬ı˛ Ó≈¬˘…±Ç ¬Ûø¬ı˛¬ı±ø˝√√Ó¬±           
0·554 × 10  

! 

"7  mho.  Ê√À˘¬ı˛ ’±˚˛Úœ˚˛ &ÌÙ¬˘ 
øÚÌ«˚̨ fl¡èÚº [Œ√›˚˛± ’±ÀÂ√, 

  

! 

"
H

+
= 349 # 8  mho 

¤¬ı— 
  

! 

"
OH

#
= 197 $ 8 mho] º 

 [‡] Ó¬œ¬ıË ’…±ø¸Î¬-Ó¬œ¬ıË é¬±¬ı˛ õ∂˙˜Ú ø¬ıøSê˚˛±¬ı˛ Ó≈¬˘…±Ç 
¬Ûø¬ı˛¬ı±ø˝√√Ó¬± ¬ıÚ±˜ é¬±À¬ı˛¬ı˛ ’±˚˛Ó¬Ú Œ˘‡ø‰¬S ’ÇÚ 
fl¡èÚº 3 + 3 

8º [fl¡] Ù¬…±¬ı˛±ÀÎ¬¬ı˛ electrolysis ¸—Sê±ôL õ∂Ô˜ ¸”SøÈ¬ ø˘‡≈Úº 
Electro-chemical equivalence-¤¬ı˛ ¸—:± 
ø√Úº 

 [‡] 25˚C Î¬◊¯ûÓ¬±˚˛ NaCl, HCl ¤¬ı— sodium 

monochloroacetate-¤¬ı˛ ’¸œ˜ ˘‚≈Ó¬±˚˛ 

equivalent conductance ˚Ô±SêÀ˜            

127, 426 ¤¬ı— 89·8 mho-cm  

! 

2º ¤fl¡˝◊√ √ 
Î¬◊¯ûÓ¬±˚˛ monochloroacetic acid-¤¬ı˛ 

  

! 

"
0
-¤¬ı˛   

˜±Ú øÚÌ«˚˛ fl¡èÚº 3 + 3 

9º [fl¡] ¤fl¡øÈ¬ ø¬ıøfl¡¬ı˛ÀÌ¬ı˛ Ó¬¬ı˛e∆√‚«… 1500Åº øÚ•ßø˘ø‡Ó¬ 

¬ı˛±ø˙&ø˘¬ı˛ ˜±Ú øÚÌ«˚̨ fl¡èÚ – 

  (i) fl¡•Û±Ç  

  (ii) Ó¬¬ı˛e ¸—‡…±  

  (iii) õ∂øÓ¬øÈ¬ Œfl¡±˚˛±KI◊±À˜¬ı˛ ˙øMêº√  

 [‡] õ∂øÓ¬õ∂ˆ¬±¬ı˛ ¸—:± ø√Úº Phosphorescence-¤¬ı˛ 

non-radiative process øÈ¬ Î¬◊À~‡ fl¡èÚº 3 + 3 

10º [fl¡] Œ˙±¯∏Ì  ¤¬ı— ’øÒÀ˙±¯∏Ì-¤¬ı˛ Œ˜Ãø˘fl¡  ¬Û±Ô«fl&ø˘  

ø˘‡≈Úº   

 [‡] Î¬◊»À¸‰¬fl¡ ’Ú≈‚È¬ÀÚ¬ı˛ øÓ¬ÚøÈ¬ &èQ¬Û”Ì« ∆¬ıø˙©Ü… ø˘‡≈Úº 

 [·] ì’øÒÀ˙±¯∏Ì ¤fl¡øÈ¬ Ó¬±¬Û Î¬◊»¬Û±√fl¡ ¬ÛXøÓ¬ºî ¬ı…±‡…± 

fl¡èÚº 2 + 2 + 2 
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ø¬ıˆ¬±· - ·¡ 

 Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú – 3 × 4 = 12   
11º Vulcanization fl¡œ ∑ Gutta-percha-¬ı˛ ¸—:± ø√Úº  

    1
  

! 

1

2
 × 2  

12º 450 nm ¤ ¤fl¡øÈ¬ Blue Filter 75% ’±À˘± øÚ·«Ó¬ fl¡À¬ı̨ 
¤¬ı— ¤fl¡øÈ¬ Yellow Filter 40% ’±À˘± øÚ·«Ó¬ fl¡À¬ı˛º 
Filter ≈√øÈ¬¬ı˛ ’±À˘±fl¡ ‚ÚQ [optical density] øÚÌ«˚̨ 
fl¡èÚº 3 

13º Quantum yield fl¡œ ∑ Photosensitizer-¤¬ı˛ ¤fl¡øÈ¬ 
Î¬◊√±˝√√¬ı˛Ì ø√Úº 2 + 1  

14º ì¤fl¡øÈ¬ õ∂Ô˜-Sê˜ ø¬ıøSê˚˛± ¸•Û”Ì« ˝√√ÀÓ¬ ’¸œ˜ ¸˜˚˛ ŒÚ˚˛ºî 
¬ı…±‡…± fl¡èÚº 3   

15º 
  

! 

N
2
O

5
¤¬ı˛ ø¬ıÀ˚˛±ÊÀ√Ú¬ı˛ ’Ò«Ê√œ¬ıÚfl¡±˘ 5·7 ø˜øÚÈ¬º Rate 

constant øÚÌ«˚˛ fl¡èÚº 3  
16º ø¬ıøSê˚˛fl¡ ¤¬ı— ø¬ıøSê˚˛±Ê√±Ó¬ ¬Û√±ÀÔ«¬ı˛ ·±Ï¬ˇÀQ¬ı˛ ¬ÛÀ√ øÚ•ßø˘ø‡Ó¬ 

ø¬ıøSê˚˛±¬ı˛ ˝√√±¬ı˛ ø˘‡≈Ú– 
 

  

! 

N
2

+ 3H
2

= 2NH
3
 

 
    

! 

Rate = "

dC
N

2

dt
= ... = ... 3 

17º Coagulation ¤¬ı˛ ¸—:± ø√Úº ¬ Schulze-Hardy rule 
ıÌ«Ú± fl¡èÚº 3 

18º  e.m.f. method-¤¬ı˛ ¸±˝√√±À˚… fl¡œˆ¬±À¬ı ¡^¬ıÀÌ¬ı˛ pH øÚÌ«˚̨ 
fl¡¬ı˛± ˝√√̊ ˛ ∑ 3 

( 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) Write down the expression for half-life 

period of a second order reaction. 

 b) Give an example of pseudo-

unimolecular reaction.  

 c) Define the order of a reaction. 

 d) The half-life period of a reaction is 

independent of initial concentration of 

reactant. Guess the order of the 

reaction. 

 e) Give an example of second order 

reaction. 2 + 2 + 2 + 2 + 2 

2. a) Differentiate between chemical 

adsorption and physical adsorption. 
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 b) Give an example of homogeneous 

catalysis. 

 c) Write down the equation of Freundlich 

adsorption isotherm. 

 d) Mention two industrial uses of 

adsorption. 

 e) Give an example of catalytic poison. 

    2 + 2 + 2 + 2 + 2 

3. a) Give an example of emulsion. 

 b) Define gold number and explain with 

example. 

 c) Give two examples of natural polymer. 

 d) Define number average molecular 

weight and weighted average molecular 

weight. 1 + 3 + 2 + 4 

4. a) Define equivalent conductance. Write 

down the unit of equivalent 

conductance. 

 b) Explain the variation of equivalent 

conductance of strong and weak 

electrolyte with concentration. 

 c) Define ionic mobility and transport 

number. 3 + 4 + 3 

Group-B 

 Answer any three questions. 6 × 3 = 18 

5. Define the terms :  

  (i) e.m.f. of an electrochemical cell 

  (ii) storage cell 

  (iii) concentration cell. 2 + 2 + 2 

6. a) Write down the half-cell reactions and 

electrode potential of the following cell 

reaction : 

    

! 

Zn + Cu
+2

" # " Zn
+2

+ Cu 

 b) Write down a short note on standard 

hydrogen electrode. 3 + 3 
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7. (a) At 25˚C equivalent conductance of 

water is 0·554 × 10  

! 

"7  mho. Calculate 

the ionic product of water . 

  (Given
  

! 

"
H

+
= 349 # 8  mho and  

  
  

! 

"
OH

#
= 197 $ 8 mho). 

 (b) Plot the curve of equivalent 

conductance vs volume of base for a 

strong acid-strong base neutralisation 

reaction and explain. 3 + 3 

8. a) Describe Faraday's 1st law of 

electrolysis. Define electro-chemical 

equivalence. 

 b) The equivalent conductance of NaCl, 

HCl and sodium monochloroacetate at 

25˚C and at infinite dilution are 127, 

426 and 89·8 mho-cm  

! 

2 respectively. 

What is the value of 
  

! 

"
0
 for 

monochloroacetic acid at the same 

temperature ? 3 + 3  

9. a) The wavelength of a radiation is 1500Å. 

Calculate the following : 

  (i) Frequency 

  (ii) Wave number 

  (iii) Energy of each quantum. 

 b) Define fluorescence. Mention the non-

radiative process involved in 

phosphorescence. 3 + 3 

10. a) What is the basic difference between 

absorption and adsorption ? 

 b) Describe three important 

characteristics of enzyme catalysis. 

 c) "Adsorption is an exothermic process." 

Justify. 2 + 2 + 2 

Group-C 

 Answer any four questions. 3 × 4 = 12 

11. What is vulcanization ? Define Gutta-percha. 

    1
  

! 

1

2
 × 2 

 12. At 450 nm a blue filter transmits 75% of the 

light and a yellow filter transmits 40% of 

light. Calculate the optical density of the two 

filters. 3 
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13. Define quantum yield and give an example of 

photosensitizer. 2 + 1 

14. "A first order reaction takes infinite time to 

complete." Justify. 3 

15. The half-life period for the decomposition of 

  

! 

N
2
O

5
 is 5·7 minute. Calculate the rate 

constant. 3 

16. Write down the rate of the following reaction 

in terms of reactant and product 

concentrations. 

   
  

! 

N
2

+ 3H
2

= 2NH
3
 

   
    

! 

Rate = "

dC
N

2

dt
= ... = ... 3 

17. Define coagulation. Describe the Schulze-

Hardy rule. 3  

18. How to utilize e.m.f. method to calculate pH 

of a solution ? 3 

    


