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QP Code: 18UT96ECH6

( English Version )

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling
mistakes, untidiness and illegible handwriting.
The figures in the margin indicate full marks.

Group-A
Answer any two questions. 10 x 2 =20

1. (a) What is meant by chemical potential (u)
of a substance ? Is it an intensive or an

extensive property ? Explain the

significance of u with regard to

equilibrium state of a system. Show

that

( du ) ~
dn. -
L/S,von .,

J

(b) Prove that

—=| =T
v T

2. (a) Show that u

dG

dn.
1

T.Pn .
J

oP

-P(2+1+2+3)+2
oT

\%

\%
= C—(aT -1), where a is
p

JT

the temperature coefficient of volume
expansion. u JT is Joule-Thomson

coefficient.
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(b) 2 moles of an ideal gas with
Cp=25 Jmol 'K lat temperature

400 K and 2 atm pressure is expanded
adiabatically against a  constant
pressure of 1 atm. Final pressure of the
gas is 1 atm. Calculate the work done
and change in internal energy. 5+5

Define Bravais lattice. How many types of
Bravais lattice are permitted in cubic
lattice ? Draw (100), (111) and (200) Miller
planes. Mention a demerit of Weiss indexing
system. Why X-rays and not other rays like
IR Ultraviolet or infrared rays can be used in

crystallography ?
2+2+3+1+2

(a) Deduce Poiseuille's equation for fluid
viscosity.

(b) Note down the observations of Amagat's
experiment in respect to compressibility
factor versus P curves. Draw the curves
neatly. What is Boyle temperature ?
What is its importance ?

4+(3+2+1)
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Group-B
Answer any three questions. 6 x 3 =18

Deduce the reduced equation of state
corresponding to van der Waals' equation.
What is the law of corresponding states ?

4+ 2
a) Two van der Waals gases A and B are in

corresponding states. Their critical
temperatures (TC) and critical pressures

[PC) are given :

P (atm) T (K)

C C
A 48 150
B 33 125

If the volume of A is 1-5 L, what would
be the volume of B at corresponding
state ?
b) Viscosity of gas increases with
increased temperature. Justify. 4+ 2
Deduce Brag's law for X-ray diffraction.
What is Laue Pattern ? 4+ 2
Define Surface Tension of a liquid. What is
angle of contact ? How is it related to the
wetting of a surface by a liquid ? What is the
condition for a liquid to spread over a
surface ? 2+1+2+1
Prove that initial and final enthalpies in a
throttling process are same. Should this
process be called isenthalpic ? Discuss. 4 + 2
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Deduce :
) N A%
W) ="l
T P
A%

(i) Tds=C dT—T(—J dP. 3+3

p oT

P
Group-C

Answer any four questions. 3x4=12

van der Waals equation is incapable of
explaining the plateau in Andrews P-V

curves. Discuss. 3
Discuss the variation of liquid surface
tension with temperature. 3
State Hany's law and Steno's law of
crystallography. 3
Define a Newtonian fluid and turbulent
motion of fluid. 3

Compute the mean free path of nitrogen

molecules with collision diameter
0=3-74x10"'° m at 300 K and pressure
2 atm. 3
Draw a Carnot cycle involving an ideal gas in
a U - T diagram with explanation. 3
State two Carnot theorems. 3

Mention condition when the following two
equations are hold :

i) —f PdV = work done and
(ii) du-= CvdT. 3
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