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1.a)
Explain distribution law and prove that C1/C2 =KD.



          
b)
A solid X is added to the mixture of Benzene and water. After shaking well          allowing to stand, 10 ml of the Benzene layer was found to contain 0.13 grams of X and 100 ml of water layer contained 0.22 grams of X. Calculate the value of distribution coefficient.
2.a)
What are the general concepts of Chromatography. 



          

   b) 
Explain the classification of Chromatography. 



          

3.a)
Derive Rault’s law.

b)
In a solvent, n simple molecules of solute combine to form an associated molecule and x is the degree of association. Obtain an expression for Van’t Hoff factor.

4.a)
State Van't Hoff's theory of dilute solutions. Derive the relationship between lowering of vapour pressure and osmotic pressure.       


   b)
What are the abnormal behaviour of solutions of electrolytes in the measurement of colligative property. Explain its effect on the molecular weight of electrolytes. 

5.a)
Calculate the wavelength of electromagnetic radiation in 0A units if the energy 

associated with 1 Einstein of it is 1.8 x 1012 ergs assuming the value of h to be 

6 x 10–27 ergs/sec.

b)
The absorbance of a 0.025M solution of K2Cr2O7 at a particular wavelength was found to be 0.5. If the Cell was now replaced with another solution of K2Cr2O7 whose absorbance was found to be 0.8, what is the concentration of the second solution?

6.a)
What is the relationship between equivalent conductivity and degree of ionisation of an electrolyte?  Will molecular conductivity of a decinormal solution of a dibasic acid will be same as its equivalent conductivity? 
b)
The resistance of a 0.01N solution of an electrolyte was found to be 210 ohms at 25(C.  calculate the equivalent conductivity of the solution, given the cell constant 0.88 cm–1.

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)
Write notes on the following.

i) Viscosity and chemical constitution  ii) Refractivity and chemical constitution.
b)
What is meant by the surface tension of a liquid? How does this property change with temperature?
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1.a) 
Why multiple extraction is more efficient than the single extraction. 
        

 b) 
The solubility of a substance is twice as great in ether as in water. Compare the quantities extracted from 100cc of aqueous solution by: 


      

i) 100cc of ether in single operation 
ii) 50cc if ether in two successive operation.

2. 
Draw the block diagram of GLC. Explain various components present in the GLC apparatus. 
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              i) degree of dissociation and  ii) degree of association.                    

4.a)
Derive the relationship between osmotic pressure and relative lowering of vapour pressure of a solution with the density of a solvent.     

b)
Molecular weight of benzoic acid was determined by freezing point measurement using (i) its solution in water (ii) its solution in benzene. Will the two results be the same? Give the reasons for your answer.                                 
5.a)
Describe a mechanism for the photochemical combination of hydrogen and 

bromine to give hydrogen bromide.

b)
Arrange the following in order of increasing values of energy:- (lowest to highest in energy content) Cosmic rays, Infra-red rays, UV light, Visible light and radio waves.  Explain the basis for the arranged order.

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


a) Cell constant 


b) conductance  
c) molar conductance  

d) 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)
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)
Write an account on parachor anomalies.





   b)
Explain the terms: 

i)  Atomic and structural parachor,
 ii) Rheochor.
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1.a) 
How distribution law concept extended in the study of complex ions. Explain with one example. 







 

 b) 
The following data were obtained for the distribution of h between CS2 and H2O  at 25oC.








          

Concentration in water 
0.100 
     0.161 
0.314
     0.423

Concentration in CS2 

     41 
         66 
129 
        174 
Calculate kd of I2 between CS2and H2O. What is the molecular state of I2 in these solvents?

2.a) 
Explain the classification of Chromatography. 



      

   b) 
Write a short note on:  (i) Anion exchanger  (ii) Cation exchanger

3.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.  
4.a)
Explain the terms osmosis and osmotic pressure. How is it measured experimentally?          


   b)
Explain the term semi-permeable membrane and give examples? Explain how a semi-permeable membrane of copper ferrocynide is prepared?            


5.a)
A compound having a mol. wt. of  200 was dissolved in cyclohexane. Its optical density was found to be 0.6 when UV light was passed through it. If the molar extinction coefficient of the compound is 0.6, calculate the concentration of the compound in mg/100ml if the cell thickness is 2 cms. 

b)
Calculate the wavelength of electromagnetic radiation if its energy associated with 1 Einstein is 3.6 x 1012 ergs/mole assuming  h to be 6 x 10–27 ergs/sec.

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 application of parachor measurements.




b)
The coefficient of viscosity of two liquids at 298K are 1.408x10 – 3 kgm-1s-1 and 1.594kgm-1s-1 and their densities at the same temperature are 8.07x102kg/m3 and 10.17x102 kg/m3, respectively. If the time of flow in Ostwald’s viscometer for the first liquid is 100 seconds, calculate the time of flow for the second liquid. 
8.a)
Which of the molecules mentioned below possess permanent dipole moment: ClO2, C2H2, 1,3,5 tri-nitrobenzene and SO2.

   b)
Discuss the relation between physical properties and chemical constitution.
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1.a) 
State and explain Nernst distribution law. What are the corrections applied  when i) Solute is associated in one of the solvent 


                   

         ii) Solute is dissociated in one of the solvent

  (b) 
Determine equilibrium constant from distribution coefficient for the system

K I  + I2  = K I3.


2.a)
What are the differences between partition Chromatography and adsorption Chromatography. 







        
   b)
Write briefly about the components present in GLC.


                    

3.a)
State Rault’s law.

   b)
Explain how it can be used for molecular weight determination.

   c)
Discuss the characteristics of an ideal solution.                                      

4.a)
What is meant by depression in freezing point ? Describe a method for determination of depression in freezing point.     
   b)
What is cryoscopic constant? How is it determined experimentally?

5.a)
A freshly recrystallised sample of pure acetanilide (13.5mg, mol.wt. 135) was  

dissolved in methanol to make up 100ml of the solution. Calculate the molar 

absorptivity of acetanilide if the absorbance of this solution in UV light was 0.4 for a cell thickness of 1cm.

b)
What is the energy associated with one Einstein of light having a wavelength of 3600 0A assuming h to be 6 x 10–27 erg/sec.
6.a)
Explain Kohlrausch’s law of ionic mobility? 
b)
How does it help in determining the equivalent conductivities of weak electrolytes?

7.a)
How viscosity of liquids has been used in solving problems of chemical constitution?







b)
A steel ball of density 7.9 g/cc and 4mm diameter requires 55 sec to fall a distance of 1 meter through a liquid of density of 1.1 g/cc. Calculate the viscosity of the liquid.


8.a)
Surface tension of benzene is 22.2 dynes/cm. Its density is 0.88 g/ml.     Calculate its parachor value. (At. wt. of  H- is 1 and that of  C- is 12) 
   b)
What is meant by refractivity?






   c)
Define the term Refrachor. What are the uses of this constant?
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