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Gmup - A

Answer Nryfwe ftom the following questions :

Zx5:10

1. What is meant by order of reflection?

2. State and explain second law of crystaltogmphy.

3. Whd is the basic ditrerence betrveen Einstein and Debye

theory of heat capacity of solids.

4. Calculate the molar residual entopy of NO.

5. Is partition filrction dimensionless? What is its maximum

and minimtun rattrc?

6. Define phase space and microstate.

v-5/19 - 1800

PT.O.

.")



( 2)
7. Caiculat e the f* of a polymerizlng reaction mixture

consisting of 0.8 mole of ethylene llycol, 0.15 mole of
glycerol and 0.05 mole of pentaerythritol.

8. What is glass tarsition te,mperatut?

Group - B

Answer a&y ftour fiom the following questions ;5x4:2A

9. (a) Write down the lfunitation(s) of Einstein theory of
qpecffic hear of solid.

(b) An organic compound crystallizes in. an

orthorhornbic system with t'aro rnolecules per unit

cell. The unit cell dimensions are 12"05A, 15.05A

and 2.694. If the density of the crystal is

1.419g cm-r, calculate the molar mass of the

organic compound- 3+2

Show that separation of the (hlel) planes 4* i. *
ortlrorhombic crj,stal with sides a, b and c is given

h., I -tl -# -Fdn*- d' b2' C'

Distinguish between Wiess indices and Nliller
3+2indices.

Four distinguishable molecules are distibuted in

erierg)/ levels .8, and ,, *ith degeneracy 2 and 3

respectively. Calculate the ntrmber of microstates

with 3 molecules in energy level E, and one in

enerry level 4.

10. (a)

(b)

11. (a)



(3 )

(b) Explain how 3d la$'of thermodynamics daermines

the absolute value of entropy (4) of a substance

at a ternperature ([) above its melting poinl 2+3

12. (a) The single particle pardtion function (D for a certain

system has the form / : AYeBr. Calculate the

average energy per particle. A and B are constants.

(b) The relative population in two energy states with

energies,.E, *d E, satisfying Boltanann distr,ibrilion

is given by -

*"o -E:g)

Calculate relative degeneracy &.
&t

(c) Writre the tade name of tlre following polymers -
@ polyamylonitrile (ii) polytetrafluoroethylene,

24-2+1

13. (a) Calculate tlre N{iller indices of crystal planes udrich

cut through the crystal anes at Q.o, * 3b,1c).

(b) Distinguish between addition pclyrnerization and

condensation pofurnerization.

(c) Give two eramples of biodegmdable polymer.

2+2+l

L
ry
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14. (a) Write short note on Molecular forces and chemical

bonding in polymen.

(b) E$ablish the relation arnong firnctionality, ortent of
reaction and degree of polymerization 2.5+2.5

Group * C

lAnswer any one from the following question : lOx1:10

15. (a) Define thennodynamic probabiliry. Dqive 3d law of
cs from themodqrarnr probabilitY.

O) A ceflain molecule has a dotrbly dqgenerde excited

state lying at 360 cm-r above the non degenerate

ground state. At rvtrat temperature will 15 per cent

of the molecules be in the upper trevel?

(c) Silver is known to be crystallized in cubic form.

The Bragg angles, using copp er Ko X-ray with

)r=154.1 pm, for the first diffiaction lines are as

follows:

0 19.08' 22.17 32.26" 38.7S 4A.82" 490

What is the type of the cubic crystal formed by

silver?

(d) What is graft copolymer? 3+3+3+1

16. Define moloulm partition firnction and hence derive the

expression to calculate the molar energy of a perfect

monoatomic gas. 2+8


