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ENGLISH VERSION

Instructions : (1) As per instruction no. 1 of page 1.
(2) All sub questions of Q. 1 are compulsory.
(3) Answer pointwise with proper figure.
(4) The no. on right indicates full marks.

1 Answer in brief : 15
@) A system does total work of 860J, and its AG=-9.8kJ

calculate mechanical work done by it.
@) If equilibrium constant of a reaction is 0.2, predict sign

of AG.

@ii) Draw the plot of In K, vs.1/T for endothermic reaction.
@iv) Define free energy.

(v) What is the value of ionic product of water at 25°C?

(vi) Define transport number.

(vii) State Kohlraush's law of independent migration of ions.

(viil) What is distribution coefficient ?

(ix) Define hydrolysis.

(x) Write a chemical reaction in which reactants are in
gaseous state and catalyst in solid state.

(x1) Define Einstein.

(x11) Write Grotthus Draper law.

(xi11) Give the unit of second order rate constant when time
is measured in sec and concentration in terms
mole/litre.

(xiv) Which molecule will give rotational spectrum and give
the reason :

COLg)> Ha ) HClp), O

() (g)

(xv) Why antistokes line has higher frequency than frequency
of incident radiation ?

2 (@) Compare Gibbs' and Helmholtz's work function. 4
OR
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(@) Derive relation between equilibrium constant and free 4
energy change at constant temperature (van't Hoff
reaction isotherm)

(b) How free energy change is related to its temperature 4
coefficient; derive Gibbs Helmohltz equation.

OR
(b) What is spontaneity of a reaction ? Write criteria 4

for spontaneity in terms of AS,AG and K.
(©0 The boiling point of aqueous solution of urea is 3
100.128°C calculate its freezing point .

K, =0.512 K/m, Kf =1.86 K/m

3 (a) State advantages of conductometric titration over 4
volumetric titrations. Discuss precautions taken in this
titrations.

OR
(@) Explain how Kohlrausch law can be used to determine 4
solubility product of AgCl.
(b) Define electroyte. Explain both the laws of Faraday. 4
OR
(b) Discuss Hitorff experiment and conclusion drawn from 4
it.

w

(¢) At 20°C, specific conductivity of water and AgBr soln.
are 1.519x 106 and 1576x10® mho/cm respectively.
At infinite dilution equivalent conductance of KNO;, KBr

and AgNO;soln. are 181.3, 187.4 and 121.0 mho

respectively. Calculate solubility product of AgBr.

4 (a) Derive equation for distribution of benzoic acid 4
between water and benzene.

OR
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(@) Explain adsorption theory of catalysis taking 4

hydrogenation of ethene as an example.

(b) Differentiate between physical and chemical 4
adsorption.
OR
(b) Discuss benzenoid-quinonoid theory of acid base 4

indicators with proper structures of atlcast two indicators.

(©0 An aqueous soln. contains 5gm. of iodine in 1 liter 3
1s extracted with 50 ml. carbondisulphide;calculate the
amount of iodine remaining in aqueous layer after
extraction. Ky of iodine between carbondisulphide and
water=90.

5 (@) What is electromagnetic apectrum ? Give the names 4
of region, frequency values wavelength values and
energies values and spectroscopy involved in different
region of spectrum.

OR
(@) Derive the equation of rate constant from collision 4
theory.
(b) State Einstein law of photochemical equivalence; give 4
reasons for high and low quantum efficieny.
OR
(b) Write a note on fluorescence and phosphorescence. 4
(©0 In the Arrhenius equation for a certain reaction, the 3
value of frequency factor A and rate constant k are
4x1013s71 and 1.155x103s~! respectively, calculate E,
at 400K (R=8.314 JK-! mol'l).

6 (@) Explain briefly vibrational spectra and Raman 4
spectra.
OR
(@) The equation for rotational spectrum is 4

V ;.1 =2B(J+1)em™! Explain how bond length can be

obtained using this equation. Which transitions are
spectroscopically forbidden ? What are the two important
conditions of a molecule to show rotational spectrum ?
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() @ What are P, Q and R branches of IR spectrum? 4
Explain figure.

@11) The moments of inertia of CO molecule is
1.46x10~46kg m?2. Calculate rotational energy in
joules for first excited state.
h=6.626%x10"34Js.

OR

(b) Discuss applications of IR spectroscopy.

(©0 The fundamental vibrational frequency of HCI is 3
2890 cm~!. Calculate force constant of this molecule in
Nm~!. H=lamu, Cl=35.5amu, c¢=3x10%ms~! Avogadro
no.= 6.023x1023,
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