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SEMESTER END EXAMINATION OCTOBER 2015
SEMESTER: III OF B.SC                                                                          DATE:12/10/2015
SUBJECT: PHYSICAL & INORGANIC CHEMISTRY (PAPER-I CH-201)
MARKS: 60                                                                                                              TIME: 2 HRS 
Instructions: 1) Answers to the two sections should be written on separate books.
                     2) All questions are compulsory
                     3) Figures to the right indicate full marks
                     4) For questions 2,3,4 there is choice for question A 
	Section I (Physical chemistry)                                                           
Q.1 Answer any five for the following:                                                            (2x5=10)
    a) State and explain Nernst heat theorem.
    b) Write a note on entropy change for an irreversible process.
    c) Write a note on freezing mixture.
    d) How does change in pressure affect the chemical equilibrium?
    e) What are the limitations of distribution law?
    f) Define (a) degree of freedom (b) phase.
    g) Differentiate between ideal solutions and non ideal solution.

Q2. A] 1 ) Explain isothermal expansion and adiabatic expansion with the help of 
                 carnot cycle                                                                                                 (3)
           2) Write a note on thermodynamic scale.                                                         (2)                          
                                                       OR
Q2.A] 1) Derive an expression for change in free energy with temperature and
              pressure.                                                                                                         (3)                                                                                                                                                                                     
       2) Show that ∆ A≤ 0 is the criterion for spontaneity and equilibrium.	                (2)
                                   
 Q2. B] 1) Derive that for an ideal gas ∆ S = Cpln(T2/T1) + Rln(P1/P2)                       (3)
                                                                                            
            2) 2moles of an ideal gas were allowed to expand isothermally and reversibly from 20litres to 80 litres at constant temperature of 27˚C.Calculate the change in entropy(R=1.987cal/mole)                                                                                           (2)

Q3. A] 1) Explain zinc-magnesium system with a neat phase diagram                  (2 ½)       
           2) What are the effects of impurities on critical solution temperature         (2 ½)    
                                                                    OR
Q3A] 1) Describe the phase diagram of carbondioxide system.                             (2 ½)
2) State Raoults law. Explain positive deviation for non ideal solutions.       (2 ½)

Q3 B] 1) Explain steam distillation with a neat diagram		                           (3)
          2). Explain nicotine-water system.                                                                     (2) 				                                               
Q 4A] i) Derive Clapeyron-Clausius equation                                                             (3)                                                                                         
           ii) Kp for the reaction N2 +O2            2NO is 1.21x10-4 at 1800K and 4.08x10-4 
              at 2000K.Find the heat of this reaction.                                                         (2)          
                                                          OR 
 Q 4A]i) Derive the equation dP/dT =∆H /T∆V                                                          (3)                                                                                                                           
         ii) The value of kp for water gas reaction CO +H2O          CO2 + H2    is 1.06 x 
              105 at   25°C. Calculate the standard free energy change (∆G°) of the reaction 
               at 25°C.(R=8.314 J/K/mol).                                                                          (2)
   Q 4B]i) Derive the thermodynamic derivation of distribution law.                          (3)                                                              
           ii) State Carnots theorem.                                                                                 (2)
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SECTION II: (INORGANIC CHEMISTRY)                     20mks

Q.5  Answer any five of the following:	      10mks

1. Name two ores of nickel.
2. What is ferrochrome? 
3. Copper is a poor reductant. Why?
4. Transition elements have a greater tendency to form complexes. Why?  
5. Give a method of preparation for Sc2O3.
6. Define chelates and give a suitable example. 
7. Name the two types of coordination compounds with suitable examples.
 
Q.6 A i) Explain the electrochemical theory of rusting. How iron can be protected      
               from rusting.                                                                                             3mks
         ii)  State the postulates of Werner’s Coordination theory.	               2mks
OR
Q.6 A i) Name the various acids of vanadium and give the preparation of their
             corresponding salts.                                                                                    3mks          
         ii) Write the IUPAC nomenclature for:	                                                      2mks
         a) Na2[CrOF4]
         b) Hg2 [Co (SCN)4]
              	       
Q.6.B. i) Write a note on the catalytic properties of transition metals.	           3mks
	          Complexes
	Oxidation state
	Coordination number

	1.
	[Cr (bipy)3]+
	+1
	?

	2.
	[Co(H)N2(PPh3)3]
	?
	5

	3.
	[Fe(phen)3]+2
	+2
	?

	4.
	[V (C2O4)3]3-
	?
	6


           ii) Complete the following table:                                                                  2mks 
     
                 


	    2mks
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