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1. a)
Describe the applications and limitations of distribution law. 




b)
Derive an equation to calculate the equilibrium constant of a complex I3- ion present in aqueous potassium iodide solution, which is in equilibrium with Iodine in carbon tetrachloride solution using distribution coefficient. 
2. a) 
Explain the instrumentation of GLC.





      

    b) 
Write the techniques to carry out the Chromatographic development. 
       

3. a) 
State and explain  Rault’s law.

    b) 
Derive an equation relating lowering of vapor pressure and molecular weight.

4. a)
Explain the term ‘molal depression constant’.

b) 
Derive thermodynamically a relation between depression of freezing point and molecular weight of a solute.                        

5. a) 
Describe the classification of different types of electromagnetic radiations based      on their wavelengths. 

    b) 
How is the energy of an electromagnetic radiation related to its wavelengths?

    c)
Compare and contrast between chemical reactions which are catalysed by light and those occuring in dark.

6. a)
Write down the units for the following in SI system:


i) Cell constant ii) conductance iii) molar conductance iv) equivalent conductance.

    b)
The specific conductance of N/10 KCl solution at 18(C is 0.0112 ohm–1. cm–1. The resistance of the cell containing the solution was found to be 
550 ohms.  Calculate the cell constant?

7. a) 
Account for the existence of polar and non-polar covalent bonds. Give suitable examples.









b) 
The bond distance in KF is 217.2 pm and the observed dipole moment is 
28.8 x 10 –23 Cm. Calculate the percentage ionic character of KF.


8. a)
Describe the Pfeffer’s method of determining osmotic pressure.

    b)
The Osmotic pressure of a solution of a nonvolatile solute in benzene at 250C is 20.66 Nm​-2. If the solution has a concentration of 2gm/dm3, what is the molecular weight of the solute?
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1. a)
State and explain Nernst distribution law? 





 

b)
Illustrate the statement that “multiple extraction with the same amount of an extracting solvent is more efficient than a single extraction”. 


2. a) 
What are the basis for various Chromatographic methods. 


       

    b) 
Write the qualitative applications of Chromatographic methods.

3. a)
Discuss the concept of ideal solution.

b) 
Give the physical significance of Rault’s equation in terms of escaping tendency and discuss the reasons for deviation from Rault’s law.

c) 
Explain why apparent molecular weight of acetic acid increases with concentration and derive a mathematical relation for the same.      

4. a)
Explain the conditions under which abnormal molecular weights may be obtained from the measurement of colligative properties of i) non-electrolyte solutions and ii) electrolyte solutions.

    b) 
Derive Van’t Hoff factor.                

5. a) 
Beer’s law is applicable only to very dilute solutions. If you wish to prepare a solution of 0.001 mg/100ml starting with 10mg of the same compound per 100ml of solvent, explain how this can be achieved?

b) 
Write a mechanism for the light catalysed oxidation of o-nitrobenzaldehyde to       o-nitrobenzoic acid.

6. a)
What is Ostwald’s dilution law?  How is it experimentally verified?  What are its limitations? 

    b) 
How is its used to determine the dissociation constant of weak electrolyte?

7. a) 
The bond distance in HI is 1.61 oA and the observed dipole moment is 0.4 D. calculate the percentage of ionic character of HI



b) 
Explain why CO2 molecule has zero dipole moment whereas SO2 has a positive dipole moment.

8. a)
Discuss the effect of temperature and concentration on osmotic pressure.

    b)
Explain the term semi permeable membrane and give the causes for semi permeability.

    c)
Calculate the osmotic pressure of 0.01M-urea solution at 00C.
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1. a)
How is the Nernst distribution law modified when the solute undergoes dissociation in one of the solvents? 








b)
100ml of 0.006mol dm-3 Iodine aqueous solution is in equilibrium with 100ml of 0.48mol dm-3 of Iodine in carbon tetrachloride. Calculate the concentration of I2 extracted by shaking 100ml of an aqueous solution containing 0.0012mol dm-3 of I2 with 100ml of carbon tetrachloride. 
2. a)
Describe the importance of temperature control in GC? 





    b)
Describe the functioning of any one detector in GC. 



3. a) 
Explain why lowering of vapor pressure is a colligative property?

    b) 
Discuss the reasons for deviation from Rault’s law.

    c) 
Obtain mathematical relations between lowering of vapor pressure and a) degree of dissociation and b) degree of association.                     

4. a)
Describe and experimental procedure for determining molecular weight of a substance using the depression of freezing point method.

    b) 
Explain the term ‘molar depression constant’.     

5. a) 
State and explain the Lambert’s law.

    b) 
What is Beer’s law and its limitations?

    c) 
Derive a relationship between optical density, path-length and the concentration of a solution.

6. a)
What is the dissociation constant of weak electrolyte?  How is it determined by means of conductance measurements?

    b)
The equivalent conductivity of a normal solution of acetic acid at 18(C was found to be 1.6 ohm–1 and that at infinite dilution 388 ohms. calculate the dissociation constant?

7. a) 
Explain the term dipole moment. Discuss the various applications of dipole moment.










b) 
At 120 oC and 1 atm. pressure, the dielectric constant of chloroform is 1.0042. If its dipole moment is 1.02 D, calculate its molar polarisation.

8. a)
Explain the Berkeley and Hartley method of determining Osmotic pressure.

    b)
Calculate the osmotic pressure obtained by mixing 100ml of 3.4% (wt/vol) of urea and 100ml of 1.6% solution (wt/vol) of cane sugar at 200C.
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1. a)
How is the Nernst distribution law modified when the solute undergoes association in one of the solvents? 








b)
Benzoic acid distributes itself between water and benzene in such a way that in each 50ml of water, there are 0.15, 0.20 and 0.35gm. of benzoic acid which is in equilibrium with an equal volume of benzene contains 0.250, 0.444 and 1.36gm. of benzoic acid. What conclusions can be drawn from these results concerning the molecular state of benzoic acid in benzene? 


2. 
Describe qualitative and quantitative applications of GC.


3. a)
Discuss critically how activities are determined using vapor pressure method.

b) 
Explain why the apparent molecular weights of p-cresol in benzene and nitrobenzene in benzene increase with increasing concentration.

c) 
Derive expressions for determining actual molecular weight in the above situations.

4. a)
Discuss the causes for the deviation of solutions from ideal solutions.

    b) 
Discuss the significance of activity coefficient.          

5. a) 
Give reasons for the high and low quantum yields of a reaction.

    b) 
Write a note on the temperature dependence of a quantum yield.

6. a)
What are Transport numbers? 

    b)
Describe Hittorf’s method for the determination of Transport number of Ag+ and  
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 ions?

7. a) 
The following data were obtained for the temperature dependence of molar polarisation of chlorobenzene vapour.





T oC 
100.4

130.5

156.6

202.9

245.2

PM
  79.6

  75.7

  73.1

  69.0

  66.2

Calculate dipole moment of chlorobenzene.





b) Differentiate between the terms molar polarisation and orientation polarisation.
8. a)
Explain the term osmotic pressure.

     b)
Explain the meaning of issoomatic solutions.

     c)
A 5% solution (wt/vol) of cane sugar is isotonic with 0.877% (wt/vol) of urea solution, both in water. Find the molecular weight of urea if molecular weight of sugar is 342.
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