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[0 SARDAR PATEL UNIVERSITY
M. Sc. (Semester — I1I) (CBCS) Examination .
‘ Monday, 4™ January 2021
10:00 a.m. to 12:00 noon
PSO3CPHC23 : Selected Topics in Physical Chemistry — I

, Total Marks : 70
Note : Figures to the right indicate full marks, . .
(Useful constants are, h = 6.63 x 103 J.s, R = 1,987 calK"! mol!, k=138 x 102 J K,
k =0.695 e, N = 6.023 x 10? mol?)

Q.1 (a)Select the correct answer from the alternatives given below to'the each question; (08)
[i] Permutation of the word “COVID VACCINE” is;
(@ 12172V %21 x 2D Y121/ (31x2x2hH
(€) (2! x 2! x 21}/ 12! (@) (B!x2x21) /121

[ii] Arithmetic mode is;
(a) the observation having minimum frequency
(b) the observation having maximum frequency
(c) the observation having zero value
(d) equal to mean value

[iii] Which of the following distribution is an example of continuous distribution?
(2) Binomial ‘ {b) Poisson
(¢) Gaussian (normal) (d) Mean

[iv] The value of zero point energy is .
(a) hu (M 3/2hv

(¢) Y2 ho {d) 572 ho

[v] Electrode from which electron leave the cell is known as;
(a) anode {(b) cathode
(c) negative electrode (d) counter electrode

[vi] Anodization of metal involves formation of

{a) a thin layer of metal oxide (b) a thin layer of metal carbonate
(c) a thin layer of pure metal (d) a thin layer of rust formation

Jvii] The exchange current density is ; (where A is the area of electrode)
(a).](;:fn.A (b)]o%l‘o/A

(c)Jo=1o (D Jo=ATlik

[viii] The Gerischer model is only applicable for;
(a) No interaction between electrode and the redox system
(b) No interaction between the redox system and electrode
(c) Strong interaction between the redox system and electrode
(d) Weak interaction between the redox system and electrode

[P.T.0]

Cy




Q.1 (b) Do asdirected. (16)
(i) Match the following. (1 Marks x 5)

Column T Column 11
(A) Ztrans (a) :lruclei (ZSn + 1)
(B) | Zror (b) | go e™ForkT
{C) | Zete {e) |8 nilCkT
h
(D) | Zviv (d) (2 nka) T
h2
(E) | g €)| 5 ( 1 )
modes 1 e —hufkT

(i) For the following, fill in the blanks, (1 Marks x 5)
(a)  Combination, ,C, =
(b)  According to Fenm Dirac statistics, Nj/ (gj— N;) =
(¢) Inthe equatlon S=kinW,kis non other than
{d)' The value of transfer coefficient, o is always between and .
(&)  With increase in temperature, degree of dissociation for an electrolyte

(i)  Answer the following in TRUE/FALSE. (I Marks x 6)
(a)  Gerischer model is applicable to semiconductor electrode.
(b) A fuel cell is typically produce a voltage 0f 0.6 t0 0.7 V.
(c)  Tafel equationism =a+blog .
(d)  The DHO equation is A = ag— (A —~Barg)VC.
(e)  Fermion possesses asymmetric wave-function.
(D Interms of partition function, G = - NK In 7 / N,

Q.2 Answerthe following in short; (ANY SEVEN) a4

[a] Derive the equation, PV = NKT.

[b] Enlist properties of Binomial distribuition.

[c] The probability of breaking a test tube in single experiment is 0.1. Calculate the
probability for not breaking a test tube in ten such experiment,

[d] iftwo particles have to be distributed in three energy levels, enlist number of Bose-
Einstein, Fermi-Dirac and Maxwell-Boltzmann distributed.

[e] Write a note on Falkanhagen effect.

[f] Discuss limitations of Arrhenius theory of electrolysis.

{81 As per the Sterling approximation, what is value of In N! ? Also define statistical
weight,

[h] Draw a figure representing electrical double layer.

[i] State the equation that correlate current and the net rate of an electrode reactjon.’
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[a] Foranassembly of a coin, derive the following relation; (04)
In WiWyae = — 2 0°/N
[b] Theletters of the word “PREPARE” are placed in a box. One letter is taken from the  (04)
box at a time. If letters are taken out altogether, what is the probability that they spell
out the word “RARE” in the correct order?
OR

[a] Show that variance of Poisson distribution is nP. - ' (04)
[b] - A sulphuric acid plant makes acid with a mean concentration of 60 %. What is the (04)
maximum value of the standard deviation to assure that 99 % or more of the acid bas

a concentration between 56 % and 64%?7 -

[a]l Show that Entropy, S is independent of choice of energy zero. (04)

[b] According to Fermi Dirac statistics, show that S = NK In Z/N + U/T + NK. (04)
OR
[a] Write a note on Assembly partition function, Z. Discuss significance of Z. 04)

[b] The frequency of absorption band for CO associated with its vibrational transition is  (04)
6.51 x 10" per second. At what temperature does kT becomes equal to the energy of
this vibrational transition?

{a] Whatis fuel cell ? Write down the reactions involved in it? (04)

[b] Enlist various applications of electrolysis. (04)
OR

[a]l Discuss the factors affecting'the conductance of an electrolytic solution. (04)

[b] Calculate the weight of metallic chromium deposited from a solution of chromium  ((4)
chloride (CrCls) by a current of 0.2 Ampere passing for 100 minutes. (Af. Wt, of Cr =
52 g.mol™)
Consider the reaction;, {08)
+ -
Na + ¢ Na (Hg)
With the help of figures explain equilibrium and non-equilibrium conditions.

OR
[a]  Write a note on the standard rate constant, k. (04)

[b] According to Gerischer model, explain electron transfer mechanism between (04)
semiconductor electrode and redox electrolyte.
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