3 (Sem-3) PHY

2019

PHYSICS
( General )

Full Marks : 40

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions/Choose the
correct answer from the given options

(any five) : 1x5=5
were fran e e /e Resemmd o/ e
Teq A3 T (R e =) -

(a) If the temperature of the sink is
decreased, the efficiency of a Carnot
engine
6 Wem IR FoR Twer Ifw, TR
IRl
(il decreases [/ ¥
(i) increases [/ JNE
(i) remains same [/ 9P TP
(iv) becomes zero [/ W W
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(b)

()

(d

(e)

20A/79

(2)

What is absolute zero temperature?
o/ M Tl {2

What do you mean by triple point of
water?

siar s 3fece & @ e

What do you mean by latent heat of
condensation and latent heat of
vapourization?

TSR A9 TF ITASEA aer I
&g

Energy distribution in the spectrum of
black body is well explained by

TR I IR et Req sideeica I
91 S T
(i) Stefan-Boltzmann law
ReFa-TouaE 5>
(i) Wien’s displacement law
A R
fiii) Rayleigh-Jeans law
@-fe 5@
fiv} Planck’s law
5
State the Clausius inequality relation.

Fidarsa S 7o Teae 390 |
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-

(3)

2. Answer any fwo of the following questions :
2Y2%2=5
O ARA R e o T i

{a) Use the first law of thermodynamics to
establish the equivalence of heat and
work in a cyclic process.

orpfoRem a3 @i I9TT IR 5N
oif&F B (RS B1ef WF P GO AT
01

(b) Find the efficiency of a Carnot’s engine
working between temperatures 100 °C
and 0 °C.

100 °C % 0 °C Tweor oo I F41 16
3@ﬁ~¢M<WﬁwwaﬂFrﬁ¢§@wn

(c) State the basic postulates of kinetic
theory of gases.

cored sifoeed I R foran |

3. Answer either [(a) and (b)] or [{c) and (d}] :
5x2=10
[(a) 5% (b)] B2 [(c) =% (d)] T Te a3 :

(a) Write down the basic working principle
of platinum resistance thermometer and
thermoelectric thermometer. Mention
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(4)

about one advantage and one dis-
advantage for each of these thermo-
meters. 3+2=5

et @y aRiR W% Sefige AR

oTeRd YA I forar 1 efedh
' fibee @it R4 OF @BiE SRR
R Tt 911 '

(b) Show that entropy of a perfect gas
increases in an irreversible process. 5

(RS @ A (Td NI FORTEA eiferre
9 §Pr T 3 o |

(c) State the Gibbs’ phase rule. What do
you mean by the phase, degrees of

freedom and component? 2+3=5
TR PIANSCO! SCAY 41 | I, FOFOR Vil
o1 Bofret Jferca & 3@ 2 '

(d) State the Kirchhoff’s law of " heat
radiation. Calculate the rate of emission

of radiant energy by per unit area of a
perfectly black body maintained at
temperature 400 K.

(Stefan’s constant,

0=5-672x10"8 MKS units) 2+3=5
o9 R st s fr 400k
Tyore 91 @O T FRIW T\ A aw

crager o[ fsfe m R¥fRe fer =R
SIT 391 |

(v’ $39, 0 =5-672x1078 MKS «3%)
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(S)

4. Answer either [(a) and (b)| or [(c) and (d)] :

5x2=10

[{a) ST (b)) B [(c) S ()] I BB frdl -

(a)

(b)

()

(d)

20A/79

State Planck’s law and obtain the Wien’s
displacement law from it. 2+3=5

2] D! 1 e WR R PR ORRE
RSB T 70

From kinetic theory of gases, derive an
expression for the pressure of a gas. 5

T Sfogd o[ (1eR o[ A o1 PRI
g T

State the law of equipartition of energy.
Discuss the Maxwellian distribution
of speed ¢ among N molecules per cm?
enclosed in a chamber at tempera-
ture T. 2+3=5

feq e @t fordi | ofe TCRfBRtRS
NSRRI S 43 <61 T SRS W (1= I
wEEes B ¢ 3 Rovem Ry sweersan 341 |

Write down the Clapeyron’s equation.
Using this equation, discuss the effect of
change of pressure on the boiling point

" of substance. 2+3=5

GRAR SFANH! o | (% ST TS
sq Tears o ReET ged v
SISl AT |
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(6)

5. (a) Answer any two of the following
questions : 2%ax2=5

wﬁmzﬁm%w:

(i) Calculate in joule, the average
value of kinetic energy per molecule
of an ideal gas at 27 °C.
(Boltzmann’s constant =

1-37x1071® erg K7}

27 °C T¥e I W (o] bR A4fS
SR A E ofS et I gE e
S P (I0HEA FIF =
1-37x10716 erg K1)

(i) At what temperature will r.m.s.
velocity of nitrogen molecule be
doubled its value at NTP, pressure
remaining constant?

R TR 7T 4l sege RM Swere
ARG R T A @9 T WK
o1 TRl S B/ YA 18 27 2

(i) Calculate the change in entropy
when 0-0273 kg of ice at 0°C is
converted into water at the same
temperature,

Ol Twee ¥ 0-0273 kg 9%
GF TIOCS  ARiE sl wdce
9 PR “ReST T+ St F41 |
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(b) Write short notes on any two of the
following : 26x2=5

o R A PR 5 G 14

(i) Brownian motion

el afs

(i) Zeroth law of thermodynamics
SIS e ja

(it Maxwell’s thermodynamic rela-
tions

I OO TR

% o %k



