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The f gures in the right-hand margm indicate marks.

Candidates are required to give their answers in their
own words as far as practtcable

1. 'Answer any five questlons o 2%x5=10

1) Mlller indices indicate a set of parallel planes—
| Comment

ii),.' Find the effectiye- number of Aato.ms_ for an hep |

unit cell.

iii) What do you mean by degenerate state and
degeneracy of state?

iv) What 1mportant information can be found from
the Nernst heat theorem?
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Vi)

- The supply of the same amount of heat will not -

mcrease the temperature of a substance to the
same extent at 10K and 100K~ Comment. |

Spontaneous polymerisation is an' exothermic

- process—Explain.

a)

i) .

- i)

b

i)
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2. Answer any two questlons from the followmg

5x2= 10

Show that the interplanar distance between

two successive planes for a cubic lattice, =

a :
Rkt _W (Symbols have thelr}

usual signiﬁcance )
Find out the ratio of spacmg of dmo, d; 0
and d,,, fcc lattice planes. 3+2

Show that if entropy i$:additive, then

thermodynamic probability must be .

_multiplicative.

_ Under which conditions Boltzmann
distribution law may be applicable? 3+2
. State the Lewis-Randall statement of the ~

third law of thermodynamics and justify
it from the concept of thernmiodynamic
probability.

Ice has residual entropy——EXplaln 342

(2)

3. Answer any two: questlons from the followmg

a) i

. b)
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i)

iif)

o 10%2=20
What is a primitive and non-primitive unit

“cell?

(0,0,0) is the centre of .an octahedron.

Designate all the faces by Miller indices. =

Write down the Bragg’s equatlon for
second-order dlffractlon

Comment on the vahdlty of Bragg s
equation.

For first-order reflection from 100 planes
with the same radiation, glancing angles .
for NaCl and KCl were found to be 5.9°

" and 5.3% respeetively. Find out the ratio

of their unit cube edges. (Molar volumes
of NaCl and KCl crystals are 37.46 and
27.94 cc) . 2+2+1+2+43
Write down the Boltzmann distribution

‘]aw in the case of a degenerate system,
" clearly stating the terms involved.

With the increase of temperature, the

- pumber of particles in the higher energy '~

level mcreases—Justlfy the statement. }
A system has three dlstmgulshable .
partlcles dlstrlbuted among three .
compartments in all possible ways. '
Calculate the total number of microstates.
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iii)’

Derive the expression for the vibrati'onal‘
partition function for a diatomic molecule.
| | C242+3+3
Heat capacity, C <3R at very low ‘
temperature—Explaln

Show that for apolymer the mass average

" molar mass (Mw) =Number average

molar mass (My).

Write down the expressmn for the

calculation of the absolute value of

“entropy when a substance is heated from

_ 0to T Kelvin temperaturé (T>T T, is the

b Tb
boiling pomt)

A hydroxy acid, HO—(CHZ)S—COOH is
polymerlzed, and it is found that the

- product has a number average molar mass

of 20000g mqlf'. Calculate the degree“of

polymerization. 3+3+2+2

(4)



