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J. M. PATEL ARTS, COMMERCE AND SCIENCE COLLEGE, BHANDARA
DEPARTMENT OF CHEMISTRY

B.Sc. SEMESTER - II
CH-202: Physical Chemistry (PAPER – II)

Solve Question Paper for Practice during Lockdown Period (Novel COVID-19)
Name of the Teacher: GBT Summer 2020

Time : Three Hours] [Maximum Marks : 50

Note :- (1) All FIVE questions are compulsory and carry equal marks.
(2) Draw diagrams and give chemical equations wherever necessary.

1. (A) Describe Carnot cycle. Derive an expression for efficiency of reversible heat engine
working between temperatures T1 and T2. 5

OR

(B) Derive Gibbs-Helmholtz’s equation. The free energy change for a reaction at 298 K
and 308 K are –85.85 kJ and –83.76 kJ respectively. Calculate the enthalpy change at
303 K.      5

OR
(C) Derive Van’t-Hoff equation.       21/2

(D) Explain the physical significance of Gibb’s and Helmholtz free energy.    21/2

(E) Explain the change in entropy in irreversible processes.       21/2

2. (A) Draw and discuss the phase diagram of sulphur system.     5
(B) State and explain Nernst distribution law.  What are its limitations? Explain how the

(F) For the reaction,    , free energy changes at 298 K and308
 K are –16.65 kJ and –14.10 kJ. Calculate the heat of reaction at 308 K.       21/2

distribution law is modified when the solute undergo association in one of the
solvents.      5

OR
(C) Give the phase rule and define the terms: (i) No. of components

(ii)  Degree  offreedom. 21/2

(D)Describe Pattinson’s process of desilverization of lead.        21/2

(E) What is critical solution temperature? Explain with diagram critical 
solution temperature of Nicotine-Water system.         21/2

(F) Find out amount of solute extracted from 100 ml of an aqueous solution containing 
9 gm of it using 50 ml CHCl3 at a time in two instalments. The distribution  

coefficient of solute between CHCl3 and water is 5.        21/2

3. (A) What is nuclear fission?  How it  is  explained by liquid drop model? Compare nuclear
shell model with liquid drop model.       5

(B) What is dipole moment? Explain the applications of dipole moment in
(i) Differentiating ortho, meta and para isomers and
(ii) Predicting the geometry of molecules      5
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(D)Calculate the binding energy per nucleon for      , nucleus, if its isotopic mass is

Time (min): 0 80 120 ∞
Vol. of oxygen collected at
constant pressure (cm3):

0 27.6 34.7 84.6

(C) Give the application of radioisotopes in medical science and agriculture.     21/2

10.81 a.m.u.  (Given: Mass of  proton = 1.007277 a.m.u.,  Mass of  neutron = 1.008665
a.m.u., Mass of electron = 0.00054862 a.m.u.)   21/2

(E) Explain the polarization of molecules in the electric field.      21/2

(F) How is percentage of ionic character of a polar covalent bond calculated with dipole
moment?   21/2

4. (A) Derive integrated rate equation for the first order reaction. During the decomposition
of N2O5 dissolved  in  CCl4 at  35ºC  the  following  results were  obtained.  Show  that  
thereaction is of first order.     5

(B) Discuss Collision theory of bimolecular reactions. What are the causes of weakness
 of Collision theory?       5

OR
(C) Describe half change method for the determination of order of reaction.       21/2

(D) Explain the effect of (i) Temperature (ii) Catalyst on the rate of reaction.       21/2

(E) Discuss Lindemann theory of unimolecular reactions. Indicate the effect of pressure
on the order of a reaction.          21/2

(F) Rate constants for the decomposition of N2O are 3.46 x 10–5 dm3mol–1s–1 and 4.87 x
10–5 dm3mol–1s–1 at 25ºC and 65ºC respectively. Calculate the energy of activationof 
the reaction.           21/2

5. Attempt any TEN questions out of the following :
i Define standard free energy change.
ii Write the relation between ∆G and ∆A.
iii State the law of chemical equilibrium.
iv What are Azeotropic mixtures?
v Give two limitations of Henry’s law
vi Write reduced phase rule equation.
vii Define nuclear fusion.
viii What is polar covalent bond?
ix Why CO2 has zero dipole moment?
x What are pseudo unimolecular reactions?
xi Write unit of rate constant of first order reaction.
xii Write Arrhenius equation.              10 X 1 = 10


