CARMEL COLLEGE OF ARTS, SCIENCE AND COMMERCE FOR WOMEN
SEMESTER END EXAMINATION OCTOBER 2015
SEMESTER: I OF B.SC                                                                                  DATE: 20/10/2015
SUBJECT: PHYSICAL & INORGANIC CHEMISTRY (PAPER-I CH-101)
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:		                                               (2 x5= 10)

a) Compare the simple average and r.m.s value for a set of closely spaced numbers 35, 36, 37, 38, 39.
b) Which of the gas laws is applied in the use of hot air balloons in sports and for meteorological obserservation?
c) Write the units of R (Universal Gas Constant) in CGS and SI units.
d) Choose the correct alternative								
A) The rate of a reaction for a particular reaction is expressed as follows: 
    =         =    
         The reaction is:
I) 3B   +   C    =    2A
II) 3A   +   B    =    C
III) 3A   +   2B    =    6C
IV) 2B   +   6C    =    3A

e) Evaluate the following function:

f) NO reacts with H2 as follows: 


What would be the rate law if the mechanism for this reaction were



g) 	The units of rate constant and rate of reaction are identical for __________ order reaction.  

Q 2 A. i) If the activation energy of a reaction is zero, then deduce the relationships between rate constant and temperature.						      (2)

ii) Derive expressions for half-time or half life period (t1/2) of a first order and a second order reaction.  								      (3)
OR
Q 2 A. i) Explain why a match has little effect on lighting a lump of coal, yet a spark can cause coal dust to ignite with explosive force.				      (2)

ii) Derive an expression for the rate constant of a first order reaction		      (3)

   B. A second order reaction with equal concentrations of the reactants is 30% complete in 700 secs. How long will it take to go to 80% completion? 	      (5)
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Q 3 A.  i) Deduce the relationship between critical constants and Van der Waals
                constants	                (5)
OR
Q 3 A. At what temperature will the root mean square velocity (r.m.s.) of SO2 be the same as that of O2 at 27oC? (At wt. of S = 32; O = 16 amu).			      (5)	

B i) The Ideal gas equation is PV = nRT.  However, this is not observed at all
       temperatures and pressure. Explain how this was accounted for by volume and
       pressure correction in Van der Waal’s equation. 		      (3)

ii) What is critical temperature of a substance? If the critical temperature ethane is 305oK, what will be the state of ethane a) below 305oK and b) above 305oK  (2)

Q 4 A) i) Find the maximum (local maximum) and minimum (local minimum) points 
               of the function.			      (5)
1. [bookmark: _GoBack]f(x) = x3-3x2-9x
2. f(x) = 2x3-3x2-12x+8
OR
  4 A i) Find   and  , if								      (5)
a) Z= u3 + 4u2t + 8ut2 – t4	
b) 

B) i) Solve any one of the following Logarithmic Equations (find the value of x) 
                                                                                                                                  (3)
a) 
b) 

ii) State any two postulates of Kinetic Molecular theory of Gases.		      (2)
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SECTION II: (INORGANIC CHEMISTRY)
                                                                                                                               20mks

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

a) Write the electronic configuration of Xe 54 and Ag47.
b) If the velocity of the electron in Bhor’s first orbit is 2.19 x 106 ms-1, calculate the De Broglie wavelength associated with it. 
c) N2 molecule forms 2 sigma bonds and 1 pi bond. Why?
d) Draw a neat labelled diagram of cathode ray discharge tube. 
e) Differentiate between gerade and ungerade molecular orbitals with the help of an example.
f) With an example briefly explain multi-centred electron deficient molecule.
g) Define the following terms: a) bond dissociation energy  b) non-bonding orbitals 

Q.6. A i) H3O+ is trigonal pyramidal while H2O is V-shaped but both are sp3 
                       hybridized. Explain with a suitable reason.                                             2mks
              .                                                                                
          ii) What is effective nuclear charge? Calculate the Zeff felt at the periphery of 
               sodium atom.                                                                                            3mks                                  
OR
Q.6 A i) Comment on the structure of the following molecules using VSEPR.	 2mks
               a) ClF3                  b) SnCl2                                                                                      
         ii) With the help of a diagram explain in brief about Rutherford’s nuclear model 
              of atom and also mention its drawbacks.                                                   3mks
              	       
Q.6.B. i) Predict the geometry of SO42- on the basis of hybridisation.                    3mks

           ii) Draw the MO diagram for O2+ molecule and comment on its magnetic 
                property.                                                                                                   2mks  
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