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( Major )

Paper : 2.2
(.Heét and Thermodynamics )
Full Marks : 60

res in the margin indicate full marks
The Ji for the questions

1. Answef the following as directeq - 1x:7 .

(@ When the finite s:ize Qf the molecules of
. gas is taken into account, will the
pressure of the 83s on the wall of the
container increase, decrease of remain

unchanged?
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2)

(b) What is the probability P(x) of a

molecule travelling a distance X without
any collision?

. c N - , ) - 3
() How does diffusion coefficient (in case of

self-diffusjon) depend on the molecular
mass?

d
(d) What j is the unportance of the Brownian
motion?
e
(e) The _first law of thermodynamics

Inculcates three related ideas. What are
they?

0
A system consists of two parts having
‘ entropies of 4 cal/K and 6 cal/K. The
entropy of total system is

) 6+4) calyx
@ 6-4) cal/k
@) 6x4) cal/K
(i) 6/4 cal/K
( Choose the correct option )
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2 ( ConﬁHUed )

(g9 Does an ideal. g2

Answe

(a) Calle

(b) Estim:

() Fro
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(3)

as show Joule-Thomson

effect?

r any fou}- 3_;_ the following : ox4=8

ndar's formula regarding platinum

temperature tp is given by

I R

express‘on for k, if

Find an
R = Ro L +at +Pt2)

ate the size of an He atom
its mean free path to be
28 5x10 cm at NTP, given that
‘density 18 0-178 ‘gm/lit at NTP and
He atom is 6 x10724 gm

assumlng

mass Of an

m Planck’s law of radiation, deduce
ylel gh ,Jeans law.
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(4) s

(d) Calcalate the amount of work done , . (g () What @re. the characteristics of

E duting adiabatic expansion»of a gas. : reversible and 1rreyerS1ble process?

‘ - (e} Give the Glbbs-HelmhcltZ equation for a ‘ (i) Statt'e t._l.l'erli‘mitatib-n of first law of
revermble ¢ell. What is its significance? A therniodyf.l..amjcs' (2+2)+1=5
when 18 th,e reactlon endotherrnlC? . :

! |

) 3. Ane ‘ .

swer ’Che fOIIOng questions : 5x3=15 @ A C arnot englne works between ice
@ Sh°w" fhét the  Joule-Thomson polnt and steam point. It is desired to
- Coefligient i for an ideal £28 is zero and ' ‘ increase the efficiency of the engine by
for van ‘der Waals gas - 20% by makin® (a) the temperature of
: ) the source constant and (b) the
b= [_2_‘}._19] 5 terrlperatul'e of the sink constant.
Cp LRT Calculate change in temperature in the
or two cases- 2%%+2Y6=5
() Estahy. - L
Y SlRblish the coefricient of viscosity & | | - or
- o ". - T‘ - "' [N .
Where 3\/— 2nc al ' (e) Derive van der Waals equation of state
e e sympojs have their USH

a
. : +—" (V —D=
of viscosity is [p 174 2] b =RrT

thé, coefficient
ettt 4+1=5

TSN of pressure.
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4. Answer the following questions °

(@)

(b)

(c)

(d)

A9/762

negatwe temperature possib
i sCalf_?‘ . . 1+6+2+1=10

(6)

10x3=30

Dévelop- ) Fk)ﬁrier’s theory for one-

dimensional heat flow. What will be the
- modification for a perfectly qagged bar’?

9+1=10

Or

What is absolute scale of temperature?
Derive Kelvin’s expression for absolute

thermodynamic scale of temperature.

Show that i as scale and the
the idea 8 dentical. Is

thermog, : are i
nodynamic scale i this

. Derive the relations

G-,

(@) (s\p) L
8T SAT - T(V2 - ‘/1) al
Where . their ust
memﬁn:‘e symbols - have 1o
or
perve Binstein formul? reg:f c:";l;g
Brownian motion of Susl’ende y
Particles, : 10
) . ( Continued )

u
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(7))

) Write short motes on the following

(any two) : 5x2=10
(i) Carnot theorem
(i) Second law of thermodynamics
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