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ENGLISH VERSION

(A) Electrochemistry

Instruction :  All questions carry equal marks.

1 Discuss the problems associated with fossil fuels. Explain the

application of electrochemical science in :

(@)
(b)
(©)
(d)
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Recycling of metals
Purification of liquid factory waste
Clean metallurgical processes
Supply of abundant electrical energy.
OR
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1 (a) Discuss electrochemical synthesis giving suitable examples.

(b) Give an account of electrochemical industries in Gujarat.

2 Explain the following : (any four)
(a) Capacitance
(b) Luggin capillary
(c) Hydrogen energy
(d) Alcohol meter
(e) Salt bridge
()  Potentiostat
(g) Calibration of pH meter
(h) Nernst equation

(i) Lead acid battery

3  Answer any three of the following :

(a) Explain the modern definition of pH. Explain the working
mechanism of a quinhydrone electrode and what are its

limitations ?

(b) Explain the working mechanisms of a fluoride ion-selective
electrode. Give one method of determining the selectivity

coefficient of an ion-selective electrode.

(c) Give an accurate method of determining the dissociation

constants of an ampholyte.
(d) Give in brief the salient features of electrocatalysis.
(e) Discuss theories of double-layer.

() Derive Debye-Huckel limiting law.
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(a)

(b)

(©)
(d)
(e)
()

(a)

(b)

(©)

(d)
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Answer any three of the following :

Discuss the importance of polarization resistance and time

constant in electrochemistry.

Discuss the characteristics of hydrogen overvoltage. Explain

the proton transfer theory of hydrogen overvoltage.
Distinguish between a galvanic cell and an electrolytic cell.
Write a note on electromachining or electroforming.
Write a note on electrokinesis.

Discuss Kolbe reaction.

Solve any two examples :

The exchange c.d. for evolution of hydrogen at platinum is
8.0 A/m2. What is the current density at 25° C for an over-
potential of 5 mVv ?

When the H* ion concentration of a solution is 1074, the
pH meter shows a reading of 200 mV at 25°C. If an unknown
solution shows a reading of 400 mV, what is the pH of the

solution ?

The iy for oxygen electrode in acid solution is 10710 A/cm?

on a platinum surface at 25°C. The double layer capacity

is 100u F/sz. Is it possible to measure the potential of
oxygen electrode accurate to 1 mV ?

Calcium is present in sea water at 300 ppm and
magnesium at 1000 ppm. What error does the magnesium
introduce in the determining of Ca*™ by a calcium
electrode if the selectivity of the calcium electrode to

magnesium is 0.015 ?
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(B) Polymer (Elective)

Note ; Al questions carry equal marks

Discuss the varicus methods of molecular weight detesmmation.  Explain
osmometry method in detail, '

The Limiting reduced osmotic pressure for a polymer sample at 25°C i3
2.52x 10 ergrigm. Caleulate the mumber average moleculir weight of
polymer.

OR

Explain why light scaitering phenamenon can b uged for the motecular
weight defermination of polymers? Explain in detail the method based on
this phenomenan.

Fqual weights of polvmer mobecules wath M= 10,000 gm/mole and
M,=1,00,000 gmimole are mixed. Caleulate number average and weight
average molecular weights.

Explain chain transfer during polymerisation. What is chain iransfer
constant and it is related to degree of polymerisation and kinetic chain
length?

[n ar ¢xperiment, kinetic chain lengihs in presence (v} and in absenge
{v,) of chain transfer are evaluated at 60°C for vinyl acetale undergoing
chain transterr with dimethyt ketone solvent. (ve) 18 93 and (v;} is 6670,
The ratio  [S}|M]| is 0.583 {S-solvent, M-monomer). Caiculate the chain
transfer constant for this reaction.

OR
What & chain reaction polymerisation? Discuss the mechanism and
kinetics of free  radical polymerizasion.
Caleulate the ndtiator i concentration of dtiator faken is 2.5 pm/lit, Ky is
0.0388 he”' and Rp/¥ is 17.1 x 107 moles. lit'sec™ (Rp-rate of
propagation. v -kinetic chain length),
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Q.3

Q.3

Q.4

Q.4

Q.5

Q.5

How ASgiy, A and AHy,, of polvmer solutions can be evalugted with the
help of Flory-1luggins iheory.

{a)

()

OR
Explain ¥lory-Fox equation relating to intrinsic viscosity and molecular
weight. How are the infrinsic viscosity corresponding to theta temperature
and theta solvent determined experimentatly ?

nder theta conditions for polystyrene-cyciohexane system, intrinsic
viscosity is found 1o be 9.107 di'em and the corresponding molecular
weight is 16,000 gm'mole. Calcutate ()" « (mean s, end to end
distance between two ends of potymer coil in sobvent) and (F; %)” - (mean
s¢. end fo end distance beiwgen two ends of coil out side the sobvent).
Fxpansion factur o is | and universal constant d— 2.84 x 10%!,

What arc the different micoscopic techmigues used for polymer characierization.
Discuss scanning electron microscopy.

R

Explain the principics of TG, IXT'A and DSC 1cchniques. How zre the polymers
characterised from the thermograms obtained by these meihods.

{a)
(b}

(aj
{b)
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Why polymers are non-Mewitonean or viscoelastic? Discuss this behaviour
for difterent types of polvmers in terms of stress-sirain relationship.
Give the biomedical applications ot potymers.

O

Driscuss various fypes of poiymer modification reaction.
Dhiscuss bloc and graft copolymers.
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