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PHYSICS
( General )

Full Marks : 40

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Ansuwer either in English or in Assamese

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

(any five) : 1x5=5
woTs el oA SR T/ awe Reseem o/ R
Taq s T (R @ =iivbl) :

(a) If the temperature of the sink is
decreased, the efficiency of a Carnot

engine
I W Gr PR Twer I, W
FrfrEel

(i) decreases / (¥

(i) increases / G |

(iii} remains same ; 9GP WP

(iv) becomes zero / W
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(b)

(c)

(@

(e)

20A/79

(2)

What is absolute zero temperature?
o 1 T 2

What do you mean by triple point of
water?

iR fafd" oea & @2

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

PeTR Aot A IASTR fetoret e
R

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

FrRT 79 AR T RS ifdeica gy
1 I T
{i) Stefan-Boltzmann law
foca-THenr
() Wien’s displacement law
PR TR T
(iii) Rayleigh-Jeans law
- @
(iv) Planck’s law
AP 49
State the Clausius inequality relation.

oA STl HFMO! S 90|

{ Continued )

(3)

2. Answer any two of the following questions :

2%x2=5

T PIARA R @ PR Seq o -

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

SRS 299 SEH IR IR 5EN
S GBR (IS Ol WF T TpeATS!
0

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

100 °C &% 0 °C T&oR W&o I 331 I
g GB TEOR IH T T |

fc) State the basic postulates of kinetic
theory of gases.

g ‘51|\9>‘\9T§3 = §I?Flil$j§ A
3. Answer either [fa) and (b)) or [{c) and (d}] :
5x2=10
[fa) =% (b)) TR [(c) &= (d)) T Teq el
fa) Write down the basic working principle
of platinum resistance thermometer and
thermoelectric thermometer. Mention
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(b)

(c)

(d)

20A/79

(4)

about one advantage and one dis-

advantage for each of these thermo-
meters. 3+2=5

caftm @y AR W oeRye iR
TR MO T IHASE a1 aifghy
R BT R o= i wRem
Rva St =)

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

ST @ = (TR AR AR eifdare
aGPR M 3 o)

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

freedom and component? 2+3=5
= I gy 9 1 P, FOIOR Wl
I Tere ot & e 2

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,

6 =5.672x10"8 MKS units) 2+3=5
o R Relwr w@d B 400 K
THOIS I B T FRIW T A

CRIFER o[ fofs ar RFdRe =R =m
SfITT 350 1

(B 39, 6 =5-672x1078 MKS @¥<)

{ Continued )

(S)

4. Answer either [(a) and (b)) or [(c) and (d)] :
5x2=10

[{a) ST (b)] TLE [(c) S (d)) T Tad fm

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

I A0 B W WR M AW ORR
N o 41|

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

¢ SIEER *[T (TR BI°R I 9B1 AFPRIF
A

(c) State the law of equipartition of energy.
Discuss the Maxwellian distribution
of speed ¢ among N molecules per cm3
enclosed in a chamber at tempera-
ture T. 2+3=5

& FIRSIR 1 o 1 oS TeefBfiitee
N 3R 99 431 <1 T Txere W% (7T NI
TR TS ¢ Reva Racy wimeesn 4 1

(d) 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

GCRRR FRNFINH B | @ TR e

MT T UMY RTETR geied R
A P47 |
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(6)

S. (@) Answer any two of the following
questions : ‘ 2¥2x2=5

To R I 9o 2R T 79 ¢

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

1-37x10716 erg K1)

27 °C o 331wl 1R @OR oS
R I TS ofS e T g g
AW FAI (O I =
1-37x10716 erg K1)

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

R W B < SREe W Swere
ARG W@ T I @F T TWH
2 TS WIF HR TR 728G 7' 2

(ifi} Calculate the change in entropy

when 0:0273 kg of ice at 0°C is

converted into water at the same
temperature.

= RE Twere 9w 00273 kg Ww

qF TS AR IR 28
9GPR ARTSTR T st 9 |

20A/79 ( Continued )

(7))

(b) Write short notes on any fwo of the
following : 212x2=5

TR R QA R 59 G foran

(i) Brownian motion

TR ofe

(i) Zeroth law of thermodynamics
SeSRER e d

(i) Maxwell’s rela-
tions

T OISO TFFE

thermodynamic

* Kk
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