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Instructions: 1) Answers to the two sections should be written on separate books.
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                     4) For questions 2,3,4 there is choice for question A 

SECTION I (Physical Chemistry)

Q1. Answer any five:                                                                                             (2x5= 10)
a) State the Carnot Theorem. 
b) An engine works with water between 0ᵒC and 100ᵒC taking 840 cal from the source. 
     Calculate the amount of work done and efficiency of the engine.
c) State the third law of thermodynamics with example.
d) State Nernst Distribution Law.
e) What is a phase? How many phases are present in the following decomposition:
                CaCO3(s) → CaO (s) +   CO2 (g)               
f) How many Degrees of freedom are present at the triple points in the sulphur system?
g) State Le Chateliers   Principle.

Q2.A) i) Explain Nernst Heat Theorem with graphical representation.                       2mks
           ii) With the help of a neat diagram for an ideal gas in the Carnot Cycle. Explain   
                a) Isothermal expansion    b) Adiabetic compression                                   3mks
OR
A) i) Show that entropy is a function of volume and temperature  and derive the equation for isochoric process.                                                                                                    5mks

B) i) Calculate the increase in entropy of 3 moles of hydrogen as it changes from 300K at 0.1 atm pressure to 1000 K at 1 atm pressure.(Cp is 7 cal/deg/mole, R is 1.987cal/mole).      
                                                                                                                                      3mks
    ii) Give two statements of second law of thermodynamics			            2mks

Q3. A) i)State Raoults law and explain the positive and negative deviations from Raoults 
              law.                                                                                                                 3mks
           ii)Why is solid carbon dioxide called dry ice?                                                  2mks
OR
 A) i) Give a brief account of the Zinc-Magnesium  system.                                       3mks
      ii)What do you mean by metastable equilibrium with respect to water system.   2mks

 B)  i) 4 moles of an ideal gas are compressed isothermally and reversibly at 100℃ from 20 atm pressure to 50 atm pressure. What is the free energy change.                        3 mks
       ii) What is desilverisation of lead.                                                                        2mks.                                                                  

Q4.A) i) Explain the effect of change of pressure on chemical equilibrium using Le Chateliers Principle. 	                3mks 
	
  ii) Write a note on a system with an upper as well as a lower critical solution temperature.                                                                                                                  2mks
OR
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Q4.A) i)Derive the equation relating free energy and equilibrium constant of a reaction.                               
                                                                                                                                      3mks
           ii) Write a short note on azeotropes                                                                   2mks

      B) i) At 1000° k, the std free energy change for a reaction is 85.128 kJ, Calculate the  
               equilibrium constant for the reaction.                                                            2mks
         ii) Explain steam distillation with a neat diagram                                               3mks                                            

SECTION II: (INORGANIC CHEMISTRY)

Q5] Answer any five                                                                                             (2x5= 10)
i) Give the configuration of Cr atom and Ni2+ ion.
ii) The atomic radius increases for Zn in the first transition series.
iii) Why do transition elements show a large number of complexes?
iv) Calculate the effective atomic number for the following complexes
a) [Fe(CN)6]4-
b) [Ni(CO)4]
v) Give the name of the following co-ordination complexes
a) K[CoCl(NO2)(NH3)4]
b) [Cr(H2O)5Cl]2+
vi) Give two examples each of unidentate and bidentate ligands.
vii) Chelate complexes are more stable. Explain

Q6 A] i) Write a short note on the magnetic properties of Transition elements.              (3)
           ii) State the postulates of Werner’s co-ordination theory.                                     (2)
                                                                    OR
           i) Explain the colour of Transition metal compounds.                                           (3)
           ii) CoCl3·5NH3 and CoCl3·4NH3 are two complexes. Explain their stability based 
              on Werner’s co-ordination theory.                                                                      (2)

Q6 B] i) Explain why Transition metals show variable oxidation states.                         (3) 
          ii) The melting point of Mn is lower than Cr and Fe. Give reasons.                      (2)
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