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( 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.

(b)

(c)

2. (a)
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Group-A

Answer any two questions. 10 x 2 =20

Volume of one mole of an ideal gas at
1 atm pressure and 273 K temperature
is 22-4 L. Find the value with proper

unit of the universal gas constant R.
Mention its value in S.I. unit. 4

Give the (d/p) vs P diagram for a gas
and explain. Give its significance at

P — O condition. 4

A gas follows the equation
P(V -b) = RT. Explain with argument

whether the gas can be liquefied or not.
2

What is 'surface tension' ? Give its
origin and the probable effect. Mention

its dimension and unit. 4
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(b)

(c)

(b)

(c)

What do you mean by 'laminar flow' of
a liquid ? What are viscosity and
viscosity coefficient ? Mention the unit

and dimension of the coefficient. 4

State the law with respect to rational

intercept' of crystal. 2

What are exact differential, partial
differential and state function ? Explain

with example. 5

State the first law of thermodynamics.

Mention its mathematical form. 3

Establish that internal energy of an
ideal gas depends on T (temperature)

only. 2

Compare between reversible and
irreversible changes. Establish that for
a reversible, adiabatic expansion by an

ideal gas PV' = constant. 5
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(b) What is Joule-Thomson expansion.
Give the mathematical definition of
Joule-Thomson co-efficient (MJT)' Can it
[MJT < 0) be negative ? 3

(c) Establish that for an ideal gas

ou
rai 0. 2

T
Group-B

Answer any three questions. 6 x 3 =18
5 (a) State the van der Walls equation of
state for a gas. Mention the significance
and the units of the constants used in
the equation. 3

(b) What is Boyle temperature (TB) ?
Deduce the mathematical expression of
Boyle temperature (Tg) for a van der
Walls gas. 3

6 (a) Give the P -V diagram for Carnot cycle
mentioning each step clearly. What is
efficiency of a Carnot engine ? Give its
expression. 4

(b) fq/T =0 for the above cycle. What
does it signify ? 2
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7. (a)

(b)

(b)

9. (a)

(b)

10. (a)

(b)

Give the expression of one dimensional
velocity distribution of an ideal gas.
Hence find the value of average
velocity<v, >. Give the physical
interpretation of the result. 4
Explain with diagram : 'contact angle'. 2

Establish the relation between surface

tension and surface energy. 3

How does viscosity coefficient change
with temperature for a liquid and for a

gas ? Mention. 3

What is Bravais lattice ? Explain the

number of such lattice. 3
Establish the expression for the
distance (dpq) between two successive

(hkl) planes in the crystal lattice. 3

Give the P — V diagram of a van der
Walls gas. Explain the significance of

the different regions of the curve. 4

Find the percentage of empty space (%)

of a face-centered cubic crystal. 2
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11.

12.

13.

14.

15.

16.
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Group-C

Answer any four questions. 3x4=12

Express the critical constants (PC, Ve, TC)
in terms of the van der Waals constants a
and b.

Mention the main idea of Einstein about
heat capacity of solid. Also mention its

limitation.

Find the total collision number of molecules

in 1L nitrogen gas at 1 atm, 300 K.
[ diameter of molecule = 1-87 x 107 cm 1.

1 mol of ideal gas taken at 10 atm, 300 K is
expanded adiabatically against a constant
pressure of 1 atm. Find the final

temperature, AU and W for the process.

oH

)
oP
aT

1
Prove that : uj_p = o
P

ou

Prove that : -P.

\%
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17.

18.

19.

Write the Bragg's equation. Explain the
terms of the Bragg's equation. Mention the

utility of this equation.

A single drop of a liquid of 1 cc volume is
broken into a number of smaller drops, each
of equal radius of 10 *cm. Find the change

in energy. [ y = 71-2 dynes em ™! ]

Mention the condition in which the following

relations are valid :
(i) AU =0 ( first law of thermodynamics )

(ii) AS > O ( second law of thermodynamic )

(iii) dS =521/T (second law of thermodynamic ).
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