
Page 1 of 3 

SLR-DK-108 
 

Seat  
No. 

 
Set P 

 

B.Sc.(Semester - IV) (CBCS) Examination Oct/Nov-2019 
Chemistry (Paper - VII) 
PHYSICAL CHEMISTRY 

 

Day & Date: Saturday, 19-10-2019  Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Neat and labeled diagrams must be drawn wherever necessary. 
                       4) Use of Logarithmic table and calculator is allowed. 
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) The equivalent conductance of the solution ______ with increasing 

dilution. 
 

 a) remains the same b) decreases  
 c) increases d) none of these  
      

 2) The sum of transport number of cation and anion is ______.  
 a) 1 b) 0  
 c) 0.1 d) 0.5  
      

 3) SI unit of equivalent conductance is ______.  
 a) 𝑆 𝑐𝑚−2𝑒𝑞−1 b) 𝑆 𝑐𝑚2𝑒𝑞−1  

 c) 𝑚ℎ𝑜𝑠 𝑐𝑚−1 d) 𝑜ℎ𝑚−1𝑐𝑚−1  
      

 4) In case of a uni-univalent electrolyte the values of equivalent conductance 
and molecular conductance are ______. 

 

 a) unequal b) equal  
 c) remain same d) none of these  
      

 5) Transport no. of the ion ______ with increase in concentration.  
 a) remains the same b) Decreases  
 c) Increases d) none of these  
      

 6) Kohlrausch’s law can be represented as ______.  
 a) 𝜆0 = 𝜆0

   + + 𝜆0
   −  b) 𝜆0 = 𝜆0

   + − 𝜆0
   −   

 c) 𝜆0 = 𝜆   +
0 − 𝜆0

−
  

  d) 𝜆0
   +/𝜆0

   −   
      

 7) An increase in the randomness suggest that the reaction is _______.  
 a) spontaneous b) endothermic  
 c) non-spontaneous d) reversible  
      

 8) Unit of entropy is _______.  
 a) 𝑘𝐽𝑚𝑜𝑙 b) 𝐽𝐾−1𝑚𝑜𝑙  

 c) 𝐽𝐾−1𝑚𝑜𝑙−1 d) 𝑘𝐽𝑚𝑜𝑙−1  
      

 9) Entropy of a perfect crystalline solid at absolute zero is _______.  
 a) one b) zero  
 c) infinite d) not measurable  
      

 10) The total no. of atoms in bcc unit cell is _______.  
 a) 1 b) 3  
 c) 4 d) 2  
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 11) The unit cell of NaCl lattice is _______.  
 a) fcc b) bcc  
 c) simple cubic d) hcp  
    

 12) The ______ extraction is more efficient.  
 a) double b) single  
 c) multiple d) none of these  
      

 13) The efficiency of extraction process depends upon ______.  
 a) distribution ratio b) no. of extraction  
 c) both a) and b) d) none of these  
      

 14) In fusion of solid entropy will be ______.  
 a) remains the same b) decreases  
 c) Increases d) none of these  
      

Q.2 A) Answer the following questions. (Any four) 08 
  1) Define specific conductance. Give its unit?  
  2) The ionic mobility of H+ ion at 300k is 0.00370 cm/sec. Calculate the 

ionic conductance of H+ ion at infinite dilution. 
 

  3) Explain how entropy is thermodynamically state function.  
  4) State the law of rational indices.  
  5) Give the limitations of partition law.  
     

 B) Write notes. (Any Two) 06 
  1) Entropy change in physical transformations.  
  2) Law of crystal symmetry.  
  3) Relation between specific and equivalent conductance.  
     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Explain in brief the application of distribution of law in:  
   i) Determination of solubility  
   ii) Determination of molecular weight  
  2) How the structure of the crystal sodium chloride determined by the 

application of X- rays? 
 

  3) Derive an expression for entropy change in an isothermal reversible 
process. 

 

     

 B) Answer the following questions. (Any one) 06 
  1) Define entropy? Derive an expression for entropy change of an ideal 

gas at constant volume and constant temperature. 
 

  2) Explain the term: Equivalent conductance at infinite dilution. How will 
you obtain the equivalent conductance at infinite dilution of strong 
electrolyte? 

 

     

Q.4 A) Answer the following questions. (Any Two) 10 
  1) Explain application of Kohlrausch’s law for the determination of 

equivalent conductance at infinite dilution of weak electrolyte and ionic 
product of water. 

 

  2) Describe moving boundary method for determination of transport 
number. 

 

  3) Explain how the distribution law is modified when the solute undergoes 
association in one of the solvent. 

 

     

 B) Answer the following questions. (Any one) 04 
  1) Find the partition coefficient of the iodine between carbon disulphide 

and water from the following data of iodine per 10 dm3 of the solution. 
 

   Iodine in CS2 layer 0.68 1.87 0.075 

Iodine in H2O layer 0.0020 0.0055 0.00022 
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  2) Calculate the entropy change involved in the isothermal reversible 
expansion of 4.5 moles of ideal gas from volume of 10 dm3 to 100 dm3 
at 300 c (R= 8.314 J K-1 mole-1). 

 

     

Q.5 Answer the following questions. (Any Two) 14 
 1) Define transport number of ion. Explain factors influencing on transport 

number. 
 

 2) Derive Bragg’s equation for interplaner distance of crystal.  
 3) The specific conductance of 0.05 N acetic acid is 7.7 × 10−4 ohm-1 cm-1 at 

298k. The equivalent conductance at infinite dilution of HCl, CH3COONa, 
and NaCl at 298k are 420.1, 125.9 and 90.2 ohm-1 cm2 respectively. 
Calculate the degree of dissociation of acetic acid in 0.05 N solution. 
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