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 Notes : 1. All five questions are compulsory and carry equal marks.  

 2. Draw diagram wherever necessary. 
 

    

1. a) State and explain Kohlrausch's law of independent migration of ions. 

 A 0.5 normal solution of salt placed between two platinum electrodes 2.0 cm. apart 

and of 4.0 cm2. area of cross section has a resistance of 25 ohm. Calculate equivalent 

conductivity of solution. 

 

5 

 b) Define transport number. Describe moving boundary method for the determination of 

transport number.  

5 

  OR  

 c) What are the main postulates of Arrhenius theory of electrolytic dissociation. 

 

2½ 

 d) Define : 

i) Specific conductance and  

ii) Molar conductance  

How are they vary with dilution. 

 

2½ 

 e) Discuss the titration curves obtained in conductometric titrations of, 

i) A mixture of HCl and CH3COOH with NaOH. and  

ii) AgNO3 solution with KCl solution. 

 

2½ 

 f) Derive the relation between transport number and ionic conductance.  

 

2½ 

2. a) What are reversible and irreversible cells? Explain each of them with a suitable example. 

Derive the relation between enthalpy of reaction and emf. of a cell. 

 

5 

 b) The EMF of a cell.  

2 2 (sat.) (unknown) (sat.)Hg | Hg Cl KCl || H Quinhydrone | Pt+  

is 0.2640 Volt at 298 K. Write cell reaction and calculate pH of solution if 

(Quinhydrone)

SCE

Eº 0.6969Volt ;

Eº 0.2422Volt.

=

=
  

5 

  OR  

 c) Derive Nerns't equation for emf of a cell. 

 

2½ 

 d) Define Potentiometric titrations? What are its advantages over ordinary titrations. 

 

2½ 

 e) Explain construction and working of hydrogen electrode.  

 

2½ 

 f) The standard EMF of cell. 

2 2
(s) nZn Co Co Z+ ++ +  is –1.04 volt 

Calculate equilibrium constant of reaction. 

 

2½ 
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3. a) Explain how classical mechanics fails when applied to the following -  

i) Photoelectric effect. ii) Heat capacity of solids. 

 

5 

 b) Derive an expression for energy and normalised wave function for the particle in one 

dimensional box.  

5 

  OR  

 c) State the postulates of Bohr's model of hydrogen atom.  

 
2½ 

 d) Calculate uncertainty in the velocity of a body of 100 g to be located within 0.1ºA.  

 
2½ 

 e) What are the postulates of quantum mechanics. 

 
2½ 

 f) Explain the physical significance of wave function   and 2 . 

 

2½ 

4. a) State Raoult's law of lowering of vapour pressure.  

The vapour pressure of a 5% aqueous solution of non-volatile organic substance at 100ºC 

is 745mm Hg. Calculate molecular weight of solute. (V. P. of pure water at 100ºC = 760 

mm Hg). 

 

5 

 b) Define magnetic permeability and magnetic susceptibility. Obtain the relation between 

them.  

How are they used to decide paramagnetic and diamagnetic nature of substance.  

5 

  OR  

 c) Derive an expression between molar mass of solute and osmotic pressure. 

 
2½ 

 d) What is Van't Hoff factor? How is it related with degree of association. 

 
2½ 

 e) Explain Gouy's method for the determination of magnetic susceptibility. 

 
2½ 

 f) What are the ferromagnetic substance and explain Bohr magneton. 

 
2½ 

5.  Attempt any ten. 

i) Write Onsager equation.  

ii) What is the effect of temperature on electrical conduction of metals.  

iii) Why transport number of Cl– in HCl is smaller than that in NaCl. 

iv) What are Galvanic Cells?  

v) Write down the cell reaction of the reversible cell 

 
2

(s) 2(g)Cd | Cd || H | H | Pt.+ +
  

vi) Why KCl is not used in the salt bridge in case of Cu–Ag cell?  

vii) What are well behaved functions?  

viii) Define orthogonal wave function. 

ix) Calculate de Broglie's wavelength of a body of mass 1 mg moving with velocity 

 of 1 3410ms (h 6.626 10 J.s)− −=  . 

x) What is Bohr magneton?  

xi) Define Molal depression constant. 

xii) Calculate normality of solution containing 4.0g NaOH in deci-litre of a solution. 

 

1x10

=10 

  ********  
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