3 (SEM-3) PHY

2013

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. Choose the correct option/Answer the
following : 1x5=5
w% Teach R Shiear/were THAICIRS Bey forar -

{a) The speed of heat radiation in vacuum is
cegamS oY Rt 39 T
() 330 ms™!
(i) 3x10'° ms™!
(iii) 18600 m s
(iv) 3x10% ms™!
(b) What is law.of equipartition

. of energy?
*Req B ot B |
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(2)

(c) State Kelvin’s statement of second law of
thermodynamics.

e wpepaifofieea fEor Face! o |

(d) State two basic assumptions of kinetic
theory of gases.

TR sifswge 751 371 T ford |

(€) The efficiency of a Carnot engine working
between 0 °C and 100 °C is

0°C wF 100 °C THOR Toe IFD G
TRl R

(i)S 1
(i) 0-5

... 100
(il ===
) 373

(iv) _I.CE
273

2. (@) at what temperature, pressure remaining

Constant, will the r.m.s. velocity of
hydrogen be double of its value at NTP? 2%
3 B, i pawere TG TER T B @
B NTP 3 et 787 292
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(3 )

(b) Calculate the change in entropy when
5 grams of water at 100 °C is evaporated
to steam. Given, latent heat of vaporiza-
tion of water = 540 calories per gram. 2%
100 °C Twers 5 aW AME IMgS IA |
PR RS Bm 23, Ry 4 | R e, ;
AR A AT A O = 540 @FAR/AM |

3. Answer either (a) and (b) or (cj “and (d) : x
(@) % (b) AT (c) TF (d) T TS faan

(a) Explain how the platinum resistance
thermometer can be used to measure .-
temperature accurately. 5 1

cefdam oy AR fRBRY TRES ﬁmﬁ-{@am
Tasel GR] AR, 3671 T |

(b) State the first law of thermodynamics
~ and apply it to establish that for a perfect
gas, C‘ -C, =R, where C and C, stand |
for mola.r specxﬁc heats of the gas at
_.constant pressure. and at constant
volume respectlvely RS 1+4=5

,tsmf%ﬁwmelarﬂﬂpﬁf%cmaSmuaiagy
o IR, RS @ W o owao
C, -C, =R, T Cp ¥ C, txrm wiwrcd
ﬁamwﬁ?mma’aﬁw
o |
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(4)

(c) Establish Clausius-Clapeyron equation. 5

AR~ PR AN TUE 41 |

(d) Distinguish between a reversible and an

irreversible change and illustrate each
with examples. S

RSN S SRS elfer A fran o
| =T S 7 iz i |

| . Answer ecither () and (b) or (¢) and (d) :
| (@) 9= (b) w2y (c) w1 () 7 T o
(@ What is mean free path? Derive an
€Xpression for mean free path. 5
T & g 7 oC IS ~139 MR S |
| (6) What 4o you mean by the entropy of a
! System? Show that the entropy of a
i Perfect gas remains constant in a
Teversible process but increases in an
'ITeversible process. S
B Per @3 e B w2 e @
T afimme oes @8R weRaf¥e e
P ey afrae 2 s om
i
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(S)

(c) Obtain van der Waals’ equation of state
of real gases. What are the limitations of

this equation? S
T TR IEE ANTINGT Sfersd | @R ANIIR
e & 2
(d) Deduce Maxwell’s thermodynamical
relations
(59). =(55),
ov oT
(E) - QK)
oP)r aT)p 5
RS OrelsifSAe AT
=5,
(av oT
(3_3) - a_V)
oP)r oT /)p
2SS F41 |

5. (@) What is a perfectly blackbody? Explain
graphically the distribution of energy
in a blackbody spectrum at different
temperatures. 1+4=5

ﬁﬂ_mﬁﬁﬁiﬁ”ﬁﬁmw
& =RFs T4, G RS T 4 |
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(6)

Or / 91

Discuss the concept of temperature from
zeroth law. 5

TeefRerT R TR R SReR 4!
A 7 |

() Writé short note on (any one) : 5
oY Rt o (R coprett oY)
(i) .Joule-Thomson effect
-4 Al
(i) Thermocouple thermometer

ORI fGE
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