Total No. of printed pages = 7
3 (Sem 3) PHY

- 2015

PHYSICS

(General)
‘Full Marks — 40
Time — Two hours

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

Answer either in English or in Assamese.

G Y SETES Tes Al |

1. Answer the following / choose the correct option :
o Te iR T i / A Rem Fda <= ¢
I%x5=5

(a) The speed of heat radiation in vacuum is

cegae oo RiFER @t 24
(i) 330 ms’ (ii) 3x10'° ms™!
(iii) 18600 ms™ (iv) 3x10%® ms’

(b) State the zeroth law of thermodynamics.

oeife Resmg == @ Bl
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(c) What is the accuracy of a platinum resistance 2. (a) At what celsius temperature will oxygen

thermometer ? molecules have the same root mean square
o @iy ARG O Bir wwel B 2 velocity as that of hydrogen molecules at
' -100°C ? 2%
(d) The Kelvin temperature of an ideal black & caABIs Saers B S —100°CK
body is doubled. What will be the effect on ‘5{ 5 =iy @E@F{W 0 g
the energy it radiates ? EN J ‘ AL
CPICT <5t S| e I (ST Taeo! gaeita (b) A Carnot engine whose temperature of the
I 11 7, I RiFe 31 =i & =ik source is 400°K takes 200 calories of heat
EEICECC A | at this temperature and rejects 150 calories
, of heat to the sink. What is the temperature
(¢) The internal energy 'U' is a unique function of the sink ? Also calculate the efficiency of
of any state because change in 'U' the engine. 2,
e qw%'y'mm/ﬁﬁww 400°K Tl A ETR 0 2@ «HiE 200
AT, Reaet U ARss @R lof o9 T W 150 @1l oo Foiw
(i) Does not depend upon path G I | TN Txet R 2 wicAieiR B
7149 @R ST FE SRl T
(ii) Depends upon path , 3. Answer either (a) and (b) or (c) and (d).
2] esFe ST o (a) == (b) w1t (c) W= (d) ¥ Tex a7
(iii) Corresponds to an adiabatic process (2) Explain how the platinum resistance ther-
Tl efraR were RS mometer can be used to measure temperature
. accurately. 5
(iv) Corresponds to an isothermal process @b g APRBRR S B 5 oI
ANCR efermig T TNl Teol gRF «AIfR, I ==
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(b) Discuss the concept of internal energy for a

(d)

thermodynamical system. 5

SieeifoNie Feag sieresid e ot
ST 40 |

Or / 91

Find an expression for the pressure exerted

by a perfect gas on the basis of kinetic theory.

seer ©f 3R Rde oim v ewm=t
Tfedt |

Define entropy. State its physical signifi-

cance. 5

GG PR gEE | TR ST wiesE ferat

4. Answer either (a) and (b) or (c) and (d).

(a) &% (b) @A (c) == (d) I Tex fua|

(a) Show that for gases obeying Van der Waals

equation S
RTc
PcVe

e
3
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(b)

where Pc, Tc, Vc are critical pressure, critical

temperature and critical volume. 5
e (T O ©iF IET TR AW 5l i
(=g CFES

RTe _ 8

PcVe 3 '

27rs Pe, Te, Ve 2R (7 @IfES 519, il
Treel IiF FGD SHe |

State the first law of thermodynamics and
apply it to establish that for a perfect gas,
Cp - C, = R, where Cp and C stand for
molar specific heats of the gas at constant
pressure and at constant volume fespectively.

5

Siepifs Reaiwe 93 St B 1| @2 @
e IR ot @ Wi (ol waw C -
C,= R, ¥s C % C, (xr I Z3 vl
i 1 wEeTe (ol WA wieefEFEe o |

(¢) Discuss how hydrogen gas can be liquified
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by applying Joule-Thomson effect. 5

E-Ae  elfer el PR gREeE (s
i IR IR AR Scsea w1
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(d) Distinguish between a reversible and an (b) Write short note on any one. : 5

irreversible change and illustrate each with & @I @B 5y G B 2
~ examples. .3 e
1 (i) Triple point
ARG W SRS elferms AN
wiiw AfSs Sweae 1 I=ig | i
| e ; . (ii) Thermodynamic scale of temperature.
5. (a) Define emissive power e, an absorptwe Siorely TaewE A |

power a,of a surface. Show that at any

e/\ —
temperature the ratio -™ = constant for a

A

given surface. 8

o @43 RiFTd el e, W D FIS! a, I
ke faat | orgedl (@ e Saesre 9@ 93T

A ==
- = &3 |

A

q=

Or / 9l ‘

Using Maxwell's equation, show that for a

()
perfect gas v

T

CTIEE AN IR IR €l (T ol

U _, |
e ¢oi=m W W) o
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