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S.Y. B.Sc. (Annual Pattern) 

Chemistry, Paper – V 

(Physical Chemistry) 
 

Time :  3 Hours]  [Max. Marks : 70 
 

ÍÛæ̃ Û¶ÛÛ :   (1) þùÁéõïõ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 

Instructions :  All questions carry equal marks. 

    (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …Û×ïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛæ̃ ÛÈÛé ™öé. 
     Figures to the right indicate marks of the questions. 

 

1. (a) ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û ÅÛ”ÛÛé : 8 

  Answer any two : 

  (i) ºéõˆ¡ö ¸ÛÜÁõÈÛ©ÛÙ¶Û þùÁõ¾ýÛÛ¶Û …é¶¤ÖøÛȩ́ Ûà¾ÛÛ× ¬Û©ÛÛé ºéõÁõºõÛÁõ ÍÛ¾Û›ÛÈÛÛé. 
    Explain change in entropy during phase change. 

  (ii) ¼Ûé …ÛþùÉÛÙ ÈÛÛýÛä…Ûé¶Ûé Ü¾ÛËÛ ïõÁõÈÛÛ¬Ûà …é¶¤ÖøÛȩ́ Ûà¾ÛÛ× ¬Û©ÛÛ ºéõÁõºõÛÁõ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
    Derive an equation for the change in entropy when two ideal gases are mixed. 

  (iii) Ü•Û¼¡ö-ÐéüÅ¾ÛÐüÛéÅ¤Õø¡ö ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé. 
    Derive Gibbs-Helmholtz equation. 

  (iv) …ê¤ÖøÛȩ́ Ûà …é¤øÅÛé ÉÛä× ? …ê¶¤ÖøÛȩ́ Ûà …¶Ûé ÍÛ×½ÛÛÈÛ¶ÛÛ ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ þùÉÛÛÙÈÛÛé. 
    What is entropy ? Give the relation between entropy and probability. 

 (b) ïõÛé̂ ¸Û¨Û …éïõ •Û¨ÛÛé : 4 

  Solve any one : 

  (i) …éïõ ŠÌ¾ÛÛýÛ×ªÛ 300 K ©ÛÛ¸Û¾ÛÛ¶Ûé ŠþÕù•Û¾Û Í¬ÛÛ¶Û¾ÛÛ×¬Ûà 300 ïéõÅÛÁõà ŠÌ¾ÛÛ¶Ûä× ÉÛÛéÌÛ¨Û ïõÁéõ ™öé. 
›Ûé …éÜ¶›÷¶ÛÛ¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ 0.39 ÐüÛéýÛ ©ÛÛé ¬ÛýÛéÅÛÛ ïõÛýÛÙ¶Ûà …¶Ûé ÝÍÛïõ¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Û¶Ûà •Û¨ÛªÛà 
ïõÁõÛé. 

   An engine absorbs 300 cals. from the source at 300 K temperature. If 

efficiency of the engine is 0.39, calculate the work done and temperature of 

the sink. 

  (ii) 2 ¾ÛÛéÅÛ ¸ÛÛ¨Ûà¶Ûä× 100 °C ©ÛÛ¸Û¾ÛÛ¶Ûé ÈÛÁõÛÇ¾ÛÛ× Äõ¸ÛÛ×©ÛÁõ¨Û ¬Û©Ûä× ÐüÛéýÛ ©ÛÛé …é¶¤ÖøÛé¸Ûà ºéõÁõºõÛÁõ 
•Û¨ÛÛé. (Iv = 540 cals./g) 

   2 mole quantity of water is converted into vapour at 100 °C. What will be the 

change in entropy ? (Iv = 540 cals./g) 
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 (c) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 2 
  Answer in short : 

  (i) ÍÈÛ¸ÛóéÜÁõ©Û ¸Ûó̈ ÛÛÅÛà¾ÛÛ× …é¶¤ÖøÛé¸Ûà¶Ûä× ÈÛµÛ–Û¤ø …×•Ûé¶Ûä× ÈÛÅÛ¨Û ïéõÈÛä× ÐüÉÛé ? 
   What will be the trend (increase/decrease) of entropy in spontaneous changes ? 

  (ii) ïõÛ¶ÛÛë¤ø …êœ÷¶Û¶Ûà ïõÛýÛÙ“Û¾Û©ÛÛ þùÉÛÛÙÈÛ©Ûä× ©ÛÛ¸Û¾ÛÛ¶Û ÍÛ×¼Û×ÜµÛ©Û ÍÛ¾ÛàïõÁõ¨Û …Û¸ÛÛé. 
   Show the equation for efficiency of a Carnot engine related with temperature. 

 

2. (a) ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 
  Answer any two : 

  (i) ÈÛÐü¶ÛÛ×ïõ …é¤øÅÛé ÉÛä× ? ©Ûé ÉÛÛéµÛÈÛÛ¶Ûà ˜ÛÜÅÛ©Û ÍÛà¾ÛÛ ÜÈÛÜµÛ ÅÛ”ÛÛé. 
   What is transference number ? Describe moving boundary method for 

determination of transference number. 

  (ii) ÈÛÛÐüïõÜ©ÛÜ¾Û©Û …¶Ûä¾ÛÛ¸Û¶Û¶Ûä× ¾ÛÐü«ÈÛ ÍÛ¾Û›ÛÈÛà, ¸Ûó¼ÛÇ …éÜÍÛ¦ø ÜÈÛÁäõ±ù Ü¶Û¼ÛÙÇ ¼Ûé̂ ¡ö 
…¶Ûä¾ÛÛ¸Û¶Û¶ÛÛé …ÛÅÛé”Û ÍÛ¾Û›ÛÈÛÛé. 

   Show the importance of conductometric titration and explain the behaviour of 

a graph in strong acid against weak base. 

  (iii) ÜÈÛÜïõÁõ¨Û¶Ûà ¸ÛÁõ”Û ¾ÛÛ¤éø¶Ûä× ÜÍÛ¶¤øàÅÛéÉÛ¶Û ïõÛŠ¶¤øÁõ ÈÛ¨ÛÙÈÛÛé. 
   Describe Scintilation counter for detection of radiation. 

  (iv) Ü¾ÛÅÛÁõ …¶Ûä’õ¾ÛÛé …é¤øÅÛé ÉÛä× ? ÍÛ¾Û–Û¶Û ÅÛéÜ¤øÍÛ¶ÛÛ …•Û©ýÛ¶ÛÛ ©ÛÅÛÛé …ÛïèõÜ©ÛÍÛÐü Ü¾ÛÅÛÁõ …×ïõÛé¾ÛÛ× 
þùÉÛÛÙÈÛÛé. 

   What are Miller indices ? Show the important planes of a simple cubic lattice 

in Miller Indices with figure. 

 (b) ïõÛé̂ ¸Û¨Û …éïõ •Û¨ÛÛé : 4 
  Solve any one : 

   (i) 0.1 M Na2SO4 + 0.1 M BaCl2 ®ùÛÈÛ¨Û¶Ûà …ÛýÛ¶ÛàýÛ ¸Ûó¼ÛÇ©ÛÛ •Û¨ÛÛé. 

   Calculate ionic strength of solution mixture 0.1 M Na2SO4 + 0.1 M BaCl2. 

  (ii) …éïõ –Û¶Û ÍºõÜ¤øïõ¾ÛÛ× 100 ©ÛÅÛ ÈÛ¦éø ¸Ûó¬Û¾Û ’õ¾ÛÛ×ïõ¶Ûä× ¸ÛÁõÛÈÛ©ÛÙ¶Û 6° 57' ”Ûæ̈ Ûé ¬ÛÛýÛ ™öé       
“Û-ÜïõÁõ¨ÛÛé¶Ûà ©ÛÁ×õ•ÛÅÛ×¼ÛÛˆ 0.581 A° ™öé. d100 •Û¨ÛÛé. (A° = 10–8 cm = 10–10 m) 

   In a solid crystal, X-ray having wavelength of 0.5810 A° gets reflected by 

100 plane for first order at an angle of 6° 57'. Calculate d100 (A° = 10–8 cm    

= 10–10 m) 

 (c) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 2 
  Answer in short : 

  (i) ÍÛÜ’õýÛ©ÛÛ, ÍÛÜ’õýÛ©ÛÛ ÍÛÐü•Ûä̈ ÛÛ×ïõ ¸ÛþùÛé ÍÛ¾Û›ÛÈÛÛé. 
   Explain the terms activity & activity co-efficient. 

  (ii) …ÛýÛ¶ÛàýÛ ¸Ûó¼ÛÇ©ÛÛ ¸Ûþù ÍÛ¾Û›ÛÈÛÛé. 
   Explain the term ionic strength. 
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3. (a) ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 
  Answer any two : 

  (i) ÍÛäÈÛ¨ÛÙ …×ïõ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on gold number. 

  (ii) ÉÛäÅ¡ö-ÐüÛ¦øâ Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. 
   Write a note on Schulze-Hardy rule. 

  (iii) ïõÜÅÛÅÛ¶ÛÛé …¨Ûä½ÛÛÁõ ¶Û‘õà ïõÁõÈÛÛ¶Ûà ïõÛé̂  …éïõ Áõà©Û ÅÛ”ÛÛé. 
   Describe any one method for determination of molecular weight of a colloid. 

  (iv) ›÷éÅÛ …¶Ûé ˆ¾ÛÅ¡ö¶Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write a note on Jel and Emulsion. 

 (b) ïõÛé̂ ¸Û¨Û …éïõ ÅÛ”ÛÛé : 4 
  Write any one : 

  (i) ÍÛÛ×ïõÇ ¸ÛóÜ’õýÛÛ…Ûé 
   Chain reaction 

  (ii) ’õÜ¾Ûïõ ¸ÛóÜ’õýÛÛ…Ûé 
   Consecutive reaction 

 (c) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé. 2 
  Answer in short : 

  (i) ‘ÜÈÛ©ÛÜÁõ©Û ºéõˆ¡ö’ ¸Ûþù …¶Ûé ‘ÜÈÛ©ÛÁõ¨Û ¾ÛÛµýÛ¾Û’ ¸Ûþù ÍÛ¾Û›ÛÈÛÛé. 
   Explain the term ‘dispersed phase’ and the term ‘dispersion medium’. 

  (ii) ÍÛ×–ÛÛ©Û¶ÛÛ ÜÍÛ±ùÛ×©Û¾ÛÛ× ÍÛ×½ÛÛÈÛ¶ÛÛ …ÈÛýÛÈÛ ÉÛä× ™öé ? 
   What is probability factor in collision theory ? 

 

4. (a) ¼ÛÐäüÅÛàïõÁõ¨Û¶ÛÛ ¸ÛóïõÛÁõ …Û¸Ûà, ¾Ûäî©Û ¾ÛæÅÛïõ …¬ÛÈÛÛ ÍÛÈÛ•ÛÙ ¼ÛÐäüÅÛàïõÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 4 
  Give the types of polymerization and explain free radical or coordination 

polymerization. 

 (b) Š°ùà¸Ûïõ¶ÛÛ ¸ÛóïõÛÁõÛé ›÷¨ÛÛÈÛÛé …¶Ûé Š°ùà¸Ûïõ ÜÈÛÌÛé …×•Ûé ”ýÛÛÅÛ …Û¸ÛÛé. 4 
  Give the types of catalyst and explain poisoned catalysts. 

…¬ÛÈÛÛ/OR 

  Š©ÍÛé̃ Ûïõ Š°ùà¸Ûïõ¶ÛÛ ÅÛ“Û¨ÛÛé þùÉÛÛÙÈÛà, ©Ûé¶Ûà ïõÛýÛÙ̧ Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. 
  Explain the mechanism of enzyme catalysts after showing their characteristics. 

 (c) ½ÛÛíéÜ©Ûïõ …¶Ûé ÁõÛÍÛÛýÛÜ¨Ûïõ …ÜµÛÉÛÛéÌÛ¨Û ÈÛ˜˜Ûé¶ÛÛé ½Ûéþù ÍÛ¾Û›ÛÈÛÛé. 4 
  Differentiate Physical and Chemical Adsorption. 

…¬ÛÈÛÛ/OR 

  »ä×õ¶¦øÅÛàÉÛ …ÜµÛÉÛÛéÌÛ¨Û ÍÛ¾Û©ÛÛ¸Ûà ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on Freundlich adsorption isotherm. 
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 (d) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 2 
  Answer in short : 

  (i) Š°ùà¸Û¶Û ÉÛä× ™öé ? 
   What is catalysis ? 

  (ii) ¼ÛÐäüÅÛïõÛé¾ÛÛ× ÍÛÁéõÁõÛÉÛ …¨Ûä½ÛÛÁõ ÉÛÛ ¾ÛÛ¤éø ÅÛéÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ? 
   Why average molecular weight is taken in polymers ? 

 

5. (a) ïõÛé̂ ¸Û¨Û ¼Ûé¶ÛÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : 8 

  Answer any two : 

  (i) ¸ÛèÌ¥ø©ÛÛ¨Û …é¤øÅÛé ÉÛä× ? ¸ÛèÌ¥ø©ÛÛ¨Û¶ÛÛ ¾ÛÛ¸Û¶Û¬Ûà ¸ÛéÁõÛïõÛéÁõ ¾ÛæÅýÛ ïéõÈÛà Áõà©Ûé ¾ÛéÇÈÛÉÛÛé ? 
   What is surface tension ? How is Parachor calculated by measurement of 

surface tension ?  

  (ii) ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ ¶Û‘õà ïõÁõÈÛÛ¶Ûà •ÛÛéýÛ¶Ûà Áõà©Û ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 
   Describe Gouy’s method for determining magnetic moment. 

  (iii) µÛóäÈÛàýÛ …¶Ûé …µÛóäÈÛàýÛ …¨Ûä…Ûé ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write short note on polar non polar molecules. 

  (iv) 2 ¦éøÍÛà. ¾Ûà. ÅÛÛ×¼Ûà ¶ÛÇà¾ÛÛ× ¸ÛþùÛ¬ÛÙ¶Ûä× 10% ®ùÛÈÛ¨Û 12° ¸ÛóïõÛÉÛàýÛ ½Ûó¾Û¨Û …Û¸Ûé ™öé. ©ÛÛé 
¸ÛþùÛ¬ÛÙ¶Ûä× ÜÈÛÜÉÛÌ¥ø ¸ÛÜÁõ½Ûó¾Û¨Û •Û¨ÛÛé. 

   10% solution of a substance in 2 decimeter long tube gives 12° optical 

rotation. Calculate the specific rotation of the substance. 

 (b) ïõÛé̂ ¸Û¨Û …éïõ ÅÛ”ÛÛé : 4 
  Write any one : 

  (i) ¸ÛÛ¨Ûà ¸Ûó̈ ÛÛÅÛà ¾ÛÛ¤éø ºéõˆ¡ö¶ÛÛ Ü¶ÛýÛ¾Û¶Ûà Š¸ÛýÛÛé•Ûà©ÛÛ ˜Û˜ÛÛë. 
   Describe the importance of phase rule for water system. 

  (ii) ºéõˆ¡ö¶ÛÛ Ü¶ÛýÛ¾Û¶Ûà ÍÛíé±ùÛ×Ü©Ûïõ ©ÛÛÁõÈÛ¨Ûà ïõÁõÛé. 
   Derive phase rule theoretically. 

 (c) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 2 
  Answer in short : 

  (i) ºéõˆ¡ö¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ©Ûé¾ÛÛ× …ÛÈÛ©Ûà ÍÛ×ßÛÛ…Ûé ÉÛä× ÍÛæ̃ ÛÈÛé ™öé ©Ûé þùÉÛÛÙÈÛÛé. 
   Write the phase rule. What does the symbols in phase rule stand for ? 

  (ii) …¨ÛäÈÛ’õà½ÛÈÛ¶ÛÛ×ïõ ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 
   Write the equation for obtaining molecular refraction index. 

___________ 


