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The figures in the margin indicate
full marks for the questions.

1. Give very short answer: 1x4=4
oS 53 Teq il 8

(a) What do you mean by Boyle’s
temperature ?

T Sl e [ g@e

(b) The entropy of a substance at absolute
zero(OK) is
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(i) Maximum
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(i) Minimum A )
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(iii) Undefined %«’
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(iv) None of the above
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The zeroth law of thermodynamics
signifies the concept of of a
system.
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(i) Pressure

12K

(ii) Temperature
Tl

(i) Volume
Nipion

(iv) Internal Energy
wera *fe
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Give answer in brief:
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What is the physical significance of the
crltrcalgtemperature for a real gas
Systen& ?
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2x3=6

53 e fuall 8

(@)

(b)

(c)
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What is the physical significance of van-
der-Waals coefficients‘a’?
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State the zeroth law of thermodynamics.
What do you mean by thermal
equilibrium.
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“The efficiency of an ordinary engine is

always less than that of a Carnot’s
engine.” Why ?
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3. Answer the following questio:gs 1 5x3=15 . TGS 29 el fwa | (TS (T (ol ST T
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(@) Describe Andrews’ -€xperiment °. 2nng
regarding the behaviour of a real gas 4 (1R OEF Y SF g =S I I
with CO, as a worki S T
2 working gas 3 e (d) Show that in an isothermal expansion
o, T PR (517 BoItel T e (s . of a van-der-Waals gas, the heat taken
V.-b
WI5aet TR 9T AT T 74 | is O=RTlog, V{_.b,where V.= Final
(b) How did van-der-Waals introduce the l. .
contribution of intermolecular volume, V; = Initial volume. >
attraction among real gas molecules WS = AR &iTe
into the equation of statemeant for an R e S o=
ideal gas? 5 Ve~

of woiot- O = RT log,
o (oER SR TANFATS Ol -GIF-JITeT ST = V,-b

(FCME VT (51RO AGF B2 -Sipfelg
TRV SFoe PR |

OR

TE V, = dNES e, V, = & oo |

OR

(e) Describe how Kelvin define the

(c) Define mean free path. Show that the
thermodynamic scale of temperature.

mean free path of a gas molecule can 5
T
be expressed as A = m, where n (@O (FEWE S OIsifos (FeF 49t
fafeet qofa ¥ |

is the number of molecules per unit

volume and d is the diameter of the
molecule. 1+4=5
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(b)

Answer either (a) or (b). 10x1=10
(@) T (b) I T T
(a) State the first law of thermodynamics

and mention its drawback. With the
help of first law of thermodynamics,

show that Cp—-Cv=R. 2+1+7=10

wlelsife Rt g s el R sie 2R
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@ Cp-Cv=R

Derive the relations
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where the symbols have their usual
meaning. 5+5=10

e 7 @I AL 5L IR |

5.

Answer either (a) or (b).

10x1=10

() I (b) < Tex Bl

(a) Establish that the mean free path of

(b)
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of kinetic theory of gas. 10
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(i) Give an outline of the Stern’s
experiment for verification of
Maxwell’s law of distribution for
molecular speeds. 7

(R ST (I IV (S @S
OO AT A BlefT At I 1|

gas molecules 1 = on the basis

(i) Calculate the collision frequency
of air molecules at 0°C and at 1
atm pressure (i.e. at NTP). Given,
diameter of an air molecule

oc=2x10"°m, €=10°m/s and

n = 3x10*molecules / m® 3
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1 atm bi¥ IF 0°C S¥ere (TIfe
NTPS) I TYF ARST F=RF Al
E= T

it =it YT T A

o =2x10"m, T=10°m/s WI¥

n =3x10%molecules / m® |
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