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The questions are of equal value for any group /‘?half.
The figures in the right-hand margin indicate marks.

5 . . . ; | s
Candidates are required to give their answers in their own
words as far as practicable. ‘

lllustrate the answers wherever necessary.

f

Group - A |

Answer any one question : f 15 x 1

1. (a) For weak electrolytes, the equivalent condLictance, A
increases with dilution indefinitely and Ihence no
equivalent conductance at infinite dilutién can be
defined for such electrolytes. Commeﬁt on this

statement. ; =

PT.0O.



(b) How does the de Broglie hypothesi§' lead to one
important postulate made by Bohr in his theory of
the hydrogen atom? ‘ 3

(€ Find the simplest formula of a soild containing A
and B atoms in a cubic arrangement in which A

accupies comer and B the centre of faces of the
unit cell. If the edge IengAth is 5.0 /0\ estimate the
density of the solid assuming the atomic weights of
A and B to be 60 and 90, respectively. 3

d) KCi or NH,No, is preferred to construct a sait
bridge. Explain. _ 3

e) When 2 grams of a non-volatile hydrocarbon
containing 94.4% carbon is dissolved in 100 gm of
benzene, the vapour pressure of benzene at 20°C
in lowered from 74.66 mm of Hg to 74.01 mm of
Hg. Calculate the molecular formula of the
hydrocarbon. 3

2. (@ Show that the function,

fly) = (16y* - 48y2 + 12)e %25 an eigenfunction
of the operator B = —(d?/dy?) +y?, and calculate the
eigenvalue. 3
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(b) Why is camphor more suitable than water as a
_-" solvent in the determination of molecular weights of
;_" organic substances by the depression of freezing
. point measurement? 3

J

(c) Does the equilibrium constant of a reaction depend
ypon (i) the standard states chosen for the reactants
énd the products, and (i) the stoichiometric

Tepresentation of the reaction? Justify your answer. 3

| .
d) Mhat will be the pH of a solution obtained by mixing 10
Iml of 0.2 (N)KOH with 20 mi of 0.1 (N)CH,COOH?
| Given K_(for CH,CO,H)=2x10"5, 3

e) { The resistance of a conductivity cell was found to be
/‘ 700 ohms and 800 ohms when filled with 0.01(N) KCl
| and 0.01(N)AgNO, solutions respectively. The equivalent
' conductance of KC| is 150 ohm-'cm2 Find the

* equivalent conductance of AGNO,. 3
Group - B
Answer any Two questions from the following : 10 x 2

3. Sr'a) Show that for a particle confined in a three-dimensional
box the degeneracy of the energy states increases

. with an increase in the symmetry of the system. 21
/(b) The plot of ¢nk, versus I/T will be linear if Acp=0.
Justify / Criticize the statement. 2%
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(¢) Show that : (GH/ENI) g = (OLION) g o i 24
2%
(d) Calculate the mean ionic activity coefficient of an
agueous solution of 0.001(M) K;[Fe(CN),] at 25°C.

Given the Debye-Hu ckel constant for water at 25°C,
A = 0.509. 272

4 (a) From the expression for the chemical potential, i, of
the " component in an ideal gas mixture at constant
temperature and pressure, obtain the relation
AG°=-RT {nK for the equilibrium

*

aA{g)*+pB(g) = vC(g)+8D_(9) 2%

(b) Consider a particle in a one-dimensional box with
walls at X = —a and x = a, where the state function is
given by y(x) = A(x? — a?). Determine the expectation
value of the particle's position and comment on your
result. 22

(¢c) Construct a reversible electrochemical cell in which the
following overall reaction takes place :

%Hz (g, 1atm + Agcl(s) = Ag(s)+Hcl)(a=0.1 2%

(d) A substance, AXB\r is found to crystalilize in @ FCC
\attice with A at each corner, and B at each face. What
will be the formuia for the compound? 2Y2
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(@) Defind ionic mobility, and mention its unit. State (wifhout
‘ deniation) its relationship with the ion conductaﬁce.

| 2%

(b) ForiAgl, the solubility product, K_,=8.7x10""7 at 25°C.

Whl'at will be the potential of the Ag*/Ag electrode in a

satprated solution of Agl at 25°C? 2%

(c) Show that the wavefunction y(x.t)=e ipx-Etys is a
soli'ution of the one-dimensional time-dependent

| , ; s
schrodinger equation. 2%
|

(d) Fdjr the reaction, A,(g) = 2A(g), the relation
Ké = Ke(RT) implies that the Sl unit of Kp/Kc is joule
mble‘? Justify/Criticize the statement. 2V

(a) Whlch of the following quantities must be same for
CbCIz(aq) and NaCI(aq) at the same temperature?

° o
A% t],- and U’,_ Give reasons. 2%
el ¢ ¢l

(b) For the reaction AB(g) = A(g)+B(g), kp=8.0x10- at
1b0°C. The forward reaction would be spontaneous
u;nder the following arbitralily chosen parial pressures :
Pagig=0-1atm, pa,=pg,,=2x10™° atm. Justify/Criticize
the statement. 2%
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(c) A solution containing 0.011 kg of barium nitrate in 100
g of water boils to 100.46°C. Calculate the degree of
ionization of the salt. Given that the K, for 100 g of
water is 5.2 K kg mole~". 2%

d) A linear operator A is such that, Agy=a@ . Find out
the value of eAZ 2%

Group - C
Answer any five questions : | 5x2

7. (a) For the solution of a solute in a non-polar solvent at a
particular concentration ATb/This independent of the

nature of the solvent. Justify.

(b) Classify the following operators into linear and
non-linear : (i) | dx (ii) x*(d?dx)

(c) The solubility product of Pbl, in water at constant
temperature always decreases in the presence of Kl.
Justify/Criticize the statement.

(d) Amide ion in liquid ammonia has an abnormaily high

transport number. Why?
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(e) What will happen to the equilibrium
Pcl(g} = PCl;(g)+Cl,(g) if neon gas in introduced
into the system at contant temperature and pressure?

(f) White tin (5=7.29 g/cm?®) crystallizes in a tetragonal
system with a=b=582 pm and ¢=317.5 pm.

a) Consqruct an electrochemical cell in which the following

|
react,on takes place :
|

J

2Ag(§)+012(g) = 2AgCi(s).

h)y The |;i>otential of an electrochemical celi in an intensive:
proprarty. Justify/Criticize the statement.

|
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