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December-2013 

B.Sc. (Sem.-V)  

303 : Chemistry  

(Physical Chemistry) 
 
Time :  3 Hours]  [Max. Marks : 70 
 
ÍÛæ̃ Û¶ÛÛ :   (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé.  
Instructions :  All questions carry equal marks.  
   (2) ›÷ÄõÁõà …˜ÛÇÛ×ïõÛé : 
    Necessary constants : 
 

  R = 1.987 Cal.deg–1.mole–1 = 8.314 J.mole–1.deg–1. 

  N = 6.022  1023 mole–1 

  h = 6.623  10–27 erg. sec. = 6.623 10–34 J. Sec. 

  c = 3.0  1010 cm. sec–1. = 3.0  108 m. sec–1. 
  F = 96500 coulomb. 
 
1. (A) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé :  10 
  Answer any two of the following :   
  (1) ïõÅÛéÜ¸ÛÁõÛé¶Û-ïõÅÛÛéÜÍÛýÛÍÛ ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé.  
   Derive Clapeyron-Clausis equation. 
  (2) ÈÛÛé¶¤øÐüÛéºõ ¸ÛóÜ’õýÛÛ ÍÛ¾Û©ÛÛ¸Ûà ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
   Derive an expression for Van’t Hoff isotherm reaction. 
  (3) ¤ÖøÛé¤ø¶Û¶ÛÛ Ü¶ÛýÛ¾Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on Trouton’s rule. 
  (4) ŠÌ¾ÛÛ•ÛÜ©ÛÉÛÛÍªÛ¶ÛÛé ÉÛæ¶ýÛ¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ŠÌ¾ÛÛÜ¾ÛÜ©ÛýÛ ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé.  
   Write Zeroth law of thermodynamics and derive thermometric equation. 
 (B) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛé •Û¨ÛÛé :  4 
  Calculate any one example :   

  (1) 25 C ©ÛÛ¸Û¾ÛÛ¶Ûé …éïõ ¸ÛóÜ’õýÛÛ¶ÛÛé ÍÛ¾Û©ÛÛéÅÛ¶Û …˜ÛÇÛ×ïõ 1  10–4 ™öé. 35 C ©ÛÛ¸Û¾ÛÛ¶Ûé …Û 
¸ÛóÜ’õýÛÛ¶ÛÛé ÍÛ¾Û©ÛÛéÅÛ¶Û …˜ÛÇÛ×ïõ •Û¨ÛÛé. H = 12600 ïéõÅÛÁõà. 

   (H  ¶Ûä× ¾ÛæÅýÛ ©ÛÛ¸Û¾ÛÛ¶Û¬Ûà ÍÈÛ©Û×ªÛ ™öé ©Ûé¾Û µÛÛÁõÈÛä×.) 
   The equilibrium constant for a reaction at 25 C is 1.0  10–4. Calculate 

equilibrium constant of this reaction at 35 C. H = 12600 cal. 
   (Assume that H  is independent from temperature.) 
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  (2) n-Ðéü¸¤éø¶Û 1 ÈÛÛ©ÛÛÈÛÁõ¨Û þù¼ÛÛ¨Ûé 36 C ©ÛÛ¸Û¾ÛÛ¶Ûé ŠïõÇé ™öé, ©Ûé¶Ûà ¼ÛÛÌ¸Ûà½ÛÈÛ¶Û ŠÌ¾ÛÛ (Hv) 

•Û¨ÛÛé. n-Ðéü¸¤éø¶Û ¤ÖøÛé¤ø¶Û¶ÛÛ Ü¶ÛýÛ¾Û¶Ûé …¶ÛäÍÛÁéõ ™öé. ¤ÖøÛé¤ø¶Û …˜ÛÇÛ×ïõ¶Ûä× ¾ÛæÅýÛ 21 ïéõÅÛÁõà/¾ÛÛéÅÛ 
/…×ÉÛ ™öé. 

   The boiling point of n-heptane is 36 C at 1 atmospheric pressure. Calculate 
its heat of vaporisation (Hv). Assuming that it obeys Trouton’s rule. Value 

of Trouton’s constant 21 cal/mole/K. 

  

2. (A) •Û¾Ûé ©Ûé ¼Ûé ¸ÛóÊ¶ÛÛé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 10 

  Answer any two of the following :   

  (1) ïõÈÛà¶ÛÐüÛˆ¦ÖøÛé¶Û ÜÈÛ›÷µÛóäÈÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on quinhydron electrode. 

  (2) …›Û¨ýÛÛ ïõÛéÌÛ¶ÛÛ× ˆ.…é¾Û.…éºõ. ¾ÛÛ¸Û¶Û ¾ÛÛ¤éø¶Ûà ¸ÛÛé•Ûé¶Û¦øÛéºÙõ ïõÛé¾¸Ûé¶ÛÉÛéÉÛ¶Û¶Ûà ¸Û±ùÜ©Û Š¸ÛÁõ 
¶ÛÛêµÛ ÅÛ”ÛÛé. 

   Write a note on Poggendorff’s compensation method for measuring e.m.f. of 
unknown cell. 

  (3) …Å¸Û ®ùÛÈýÛ “ÛÛÁõ¶ÛÛé ®ùÛÈýÛ©ÛÛ •Ûä¨ÛÛïõÛÁõ ¶Û‘õà ïõÁõÈÛÛ e.m.f. ¾ÛÛ¸Û¶Û¶ÛÛ Š¸ÛýÛÛé•Û¶Ûà ˜Û˜ÛÛÙ 
ïõÁõÛé.  

   Discuss the use of e.m.f. measurement for determination of solubility product 
of sparingly soluble salt. 

  (4) …éïõÛ×ïõà ÜÈÛ›÷µÛóäÈÛ¶ÛÛé …ÛéîÍÛà¦éøÉÛ¶Û ¸ÛÛé¤êøÜÉÛýÛÅÛ ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø¶Ûä× ¶Û¶Í¤Ùø ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé.  
   Derive Nernst’s equation for determination of oxidation potential of single 

electrode. 

 (B) •Û¾Ûé ©Ûé …éïõ þùÛ”ÛÅÛÛé •Û¨ÛÛé : 4 

  Calculate any one example : 

  (1) Sn + Pb+2  Sn+2 + Pb  

   ¸ÛóÜ’õýÛÛ ¾ÛÛ¤éø 25 C ©ÛÛ¸Û¾ÛÛ¶Ûé ÍÛ×©ÛäÅÛ¶Û …˜ÛÇÛ×ïõ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé : 

   E Sn | Sn+2 = 0.140 ÈÛÛéÅ¤ø. 

   E Pb | Pb+2 = 0.126 ÈÛÛéÅ¤ø. 

   At 25 C, calculate equilibrium constant for the reaction : 

   Sn + Pb+2  Sn+2 + Pb 

   E Sn | Sn+2 = 0.140 Volt. 

   E Pb | Pb+2 = 0.126 Volt. 

  (2) 25 C ©ÛÛ¸Û¾ÛÛ¶Ûé ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ ïõÛéÌÛ¶ÛÛé ¸ÛÛé¤êøÜÉÛýÛÅÛ 1.1 ÈÛÛéÅ¤ø ™öé.  

   Zn | |Zn
+2

(a = 1) 



Cu+2

(a = 1)
 Cu 

   (1) ïõÛéÌÛ¶Ûà ¸ÛóÜ’õýÛÛ ÅÛ”ÛÛé. 

   (2) G ¶Ûà Ýïõ¾Û©Û ›æ÷ÅÛ …¶Ûé ïéõÅÛÁõà¾ÛÛ× ÉÛÛéµÛÛé.  
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   The e.m.f. of following cell is 1.1 Volt at 25 C : 

   Zn  Zn
+2

(a = 1)
 




Cu+2

(a = 1)
 Cu 

   (1) Write cell reaction. 

   (2) calculate value of G in Jule and calories. 

 

3. (A) ¸ÛóÜ’õýÛÛþùÁõ¶ÛÛé ÍÛÜ’õýÛïèõ©Û ÍÛ×Üïõ¨ÛÙÈÛÛþù ˜Û˜ÛÛë. 7 

  Discuss activated complex theory of reaction rates. 

     …¬ÛÈÛÛ/OR 

  ¸ÛóÛ¬ÛÜ¾Ûïõ “ÛÛÁõ …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 
  Explain primary salt effect. 

 (B) ¸ÛÛéÜÅÛ¾ÛÁõ¶ÛÛé …¨Ûä½ÛÛÁõ ÉÛÛéµÛÈÛÛ¶Ûà ÜÍ¶Û•µÛ©ÛÛ¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé.  7 

  Describe viscosity method for the determination of molecular weight of polymer. 

    …¬ÛÈÛÛ/OR 

  ¾Ûäî©Û ¾ÛäÅÛïõ ¸ÛÛéÜÅÛ¾ÛÁõÛˆ¡éöÉÛ¶Û ÍÛ¾Û›ÛÈÛÛé.  
  Explain free radical polymerization. 

 

4. (A) ¶ÛÛýÛÁõ¶ÛÛ Ü³ù-ïéõ¶®ùàïõÁõ¨Û ¾ÛÛÍÛ Í¸Ûéî¤ÖøÛé•ÛóÛºõ¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé.  7 

  Describe Nier’s double focussing mass spectrograph.  

   …¬ÛÈÛÛ/OR 

  ¤ÖéøÍÛÁõ ¤éøïõ¶Ûàïõ¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé.  
  Discuss Tracer technique. 

 (B) …¨Ûä…Ûé¶ÛÛ ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ ÈÛ¨ÛÙ¸Û¤ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7 

  Derive an equation for the rotational spectra of molecules. 

    …¬ÛÈÛÛ/OR 

  …Ûé¬ÛÛë-¸ÛéÁõÛ ÐüÛˆ¦ÖøÛé›÷¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on ortho-para hydrogen. 

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ× ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (þùÁéõïõ¶ÛÛé 1 ¾ÛÛïÙõ) 14 

 Answer the following in short : (one mark each)  

 (1) ŠÌ¨Û©ÛÛ¾ÛÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define temperature. 

 (2) ’õÛ¹¤ø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ïõýÛÛ ¼Ûé ÍÛ¾ÛàïõÁõ¨ÛÛé¶ÛÛ ÍÛ¾Û¶ÈÛýÛ¬Ûà ¼Û¶Ûé ™öé, ©Ûé ¼Ûé ÍÛ¾ÛàïõÁõ¨ÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé.  
  Craft equation is the combination of which two equations, give name of these two 

equations. 

 (3) ¶Ûà˜ÛÛ Š©ïõÅÛ¶ÛÝ¼Ûþäù µÛÁõÛÈÛ©ÛÛ ¸ÛóÈÛÛÐüà…Ûé ¾ÛÛ¤éø C¶Ûä× ¾ÛæÅýÛ ïéõ¤øÅÛä× ÐÛéýÛ ™öé ? 
  What is the value of factor C for low boiling point liquids ? 
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 (4) ÍÛ×þù½ÛÙ ÜÈÛ›÷µÛóäÈÛ …é¤øÅÛé ÉÛä× ? 
  What is reference electrode ? 

 (5) ¸Ûó¾ÛÛÜ¨Û©Û ÈÛéÍ¤ø¶Û ïõÛéÌÛ¶Ûà ïõÛéÌÛ ¸ÛóÜ’õýÛÛ ÅÛ”ÛÛé. 
  Write cell reaction of standard Weston cell. 

 (6) ¸ÛóÜ©ÛÈÛ©Ûâ ïõÛéÌÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define reversible cell. 

 (7) ¸ÛÛéÜÅÛ¾ÛÁõÛˆ¡éöÉÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define polymerization. 

 (8) ÍÛÐü-¸ÛÛéÜÅÛ¾ÛÁõ (Co-polymers)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define co-polymers. 

 (9) Ü³ù©ÛàýÛïõ “ÛÛÁõ …ÍÛÁõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define secondary salt effect. 

 (10) ÍÛ¾ÛÍ¬ÛÛÜ¶ÛïõÛé (…ÛˆÍÛÛé¤øÛé¸ÍÛ)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
  Define Isotopes. 

 (11) ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ-…Û×þùÛéÅÛ¶ÛàýÛ ÈÛ¨ÛÙ¸Û¤ø¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ÅÛ”ÛÛé.  
  Write applications of vibrational-rotational spectra. 

 (12) ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ-…Û×þùÛéÅÛ¶ÛàýÛ ÈÛ¨ÛÙ¸Û¤ø¶Ûà ÈýÛÛ”ýÛÛ ÅÛ”ÛÛé. 
  Define vibrational-rotational spectra. 

 (13) E.M.F.¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  
  Define E.M.F. 

 (14) ›ä÷þùÛ-›ä÷þùÛ- ¸ÛóïõÛÁõ¶ÛÛ ¸ÛóÜ©ÛÈÛ©Ûâ µÛóäÈÛÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 
  Give names of different types of reversible electrodes. 

________ 


