 CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN
SEMESTER END EXAMINATION OCTOBER 2016
SEMESTER I OF B.SC                                                                                    DATE:21/10/2016
 SUBJECT: CHEMISTRY PAPER- I CH-101 (PHYSICAL AND INORGANIC) 
Time: 2 hours                                                                                                               Marks: 60
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)
1. Answer any five:									       (2 x5= 10)
a) Calculate the most probable velocity of CO2 molecule at 15oC. (At Wt of C = 12 a.m.u and At. Wt of O =16 a.m.u) 
b) Mention the three gas laws which formed the foundation of our current knowledge of gaseous state. Explain any one law.
c) To what pressure must a gas be compressed in order to get into a 3.00 cubic foot tank the entire weight of a gas that occupies 400.0 cu. ft. at standard pressure? 
d) For a reaction 


The rate of the reaction can be expressed as follows:


Explain the significance of the minus sign.

e) Integrate the following w.r.t x 								       (2) 

f) Explain why a potato boils faster in hot water compared to cold water.		       (2)

g) For the reaction given below, express the rate of the reaction w.r.t. reactants and products?
		3 A   +   2 B     4 C

2A.iThe decomposition of carbon disulfide CS2 to carbon monosulfide CS and sulfur is first order with k = 2.8  10-7 sec-1 at 1000oC.


a) How many seconds would pass before a 2.0 g sample of CS2 had decomposed to the extent that 0.75 g of CS2 remained?						                (2½)
b) How much of a 2 g sample of CS2 would remain after 45.0 days?		                (2½)
OR
2A.i) A reaction is found to be first order reaction; will its molecularity be also zero? Justify your answer.										                   (2)

ii) Derive an expression for the nth order of a reaction by half-life method.		       (3)

B. i) The reaction 4HBr(g) + O2(g) = 2H2O(g) + 2Br2(g) is believed to take place in the following three steps:
i) HBr(g) + O2(g)  =  HOOBr(g)  Slow
ii) HOOBr(g) + HBr(g)  =  2HOBr(g)  Fast
iii) 2(HOBr(g) + HBr(g)  =  H2O(g) + Br2(g))  Fast
Indicate which step is the rate-determining step and the order of the reaction?	                   (2)

ii) Draw and label an activation (potential) energy diagram for an endothermic reaction to show the effect of a catalyst on the rate of a reaction						       (3)
3 A.Derive an equation for reduced equation of state		       (5)
OR
3 A. Deduce the relationship between critical constants and Van der Waals constants	       (5)
....2/-
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B. (i) Using Van der Waals equation, calculate the temperature of 20.0 mole of helium in a 10.0 litre cylinder at 120 atmosphere pressure. 
   [Data - Van der Waals constants for helium: a = 0.0341 L2 at mol-2; b = 0.0237 L mol-1] 
     (ii) Compare this value with the temperature calculated from the ideal gas equation.            (5)

4A) i)Find the maximum (local maximum) and minimum (local minimum) points of the function.			       (5)
f(x) = 2x3 ˗ 21x2 + 36x -20
OR
4 A)Differentiate the following with respect to ‘x’			     (5)
		

   B)i) Simplify the following using Logarithms only			       (3)

   ii) Compare the simple average and r.m.s value for 7, 8, 9, 10, 11.		       (2)

SECTION II: (INORGANIC CHEMISTRY)
 
Q5] Answer any five for the following:                                                                            (2x5= 10)
i) Define LCAO.
ii) State two limitations of the Valence bond theory.
iii) State Octet rule. Give two exceptions to this rule.
iv) The bond angle in NH3 is larger than the bond angle in NF3. Explain
v) Give the configuration of Cr atom and Ni2+ ion.
vi) State Hund’s rule of maximum multiplicity and Pauli’s exclusion principle.
vii) Define an orbital, draw the shape of dxy orbital.   

Q6A]   i) Based on VSEPR theory explain the structure of BeF5 molecule.                              (3) 

           ii) List the postulates of Bohr’s theory of atom.                                                              (2)
                                                                  OR
Q6A]    i) Based on VSEPR theory explain the structure of ClF3 molecule.                                (3)

          ii) Explain Rutherford’s α-scattering experiment.                                                            (2)    

Q6B]  i) Using the theory of Hybridization explain the formation of methane molecule.         (3)

          ii) Give the molecular orbital diagram for O2 molecule.                                                  (2)
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