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U.G. 4th Semester Examination - 2021

PHYSICS
[HONOURS]
Generic Elective (GE)
Course Code : PHY-H-GE-T-2(A&B)

Full Marks : 20
The figures in the right-hand margin indicate marks.

Time : 1 Hour

Candidates are required to give their answers in their
own words as far as practicable.

Answer all the questions from selected Option.

OPTION-A
PHY-H-GE-T-2A

(Thermal Physics and Statistical Mechanics)

GROUP-A

1. Answer any five questions: 1x5=5
- #A1ofs Qe Ted w6 ¢

a)  What is meant by Bose-Einstein condensation?

(@AA-SNBH 1B PG 0o D (AN 2

b) At what temperature all molecular motion

ceases? Explain why does it cease.
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[Turn over]

d)

g)

h)
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What is meant by quasi-static process?
wi7ife AR efel qeTce & @R e

Using equipartition of energy principle

calculate C, and C,, for a diatomic gas.

“feg Fwiieey it 927 F@ 9t B-=es
iR C, ¢ C,, e =l |

What is thermal and non-thermal radiation?

ST @R S-eiAE R[iae e

Why an adiabatic process is called an

isentropic process?
FEo AT (@ SRECHIE e o7 2302

Write down the Maxwell's thermodynamic

relations.
RS Ol TPl @2 |

If a gas expands isothermally to 4 times its

initial volume what is the change in entropy.
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GROUP-B

2. Answer any one question : 5x1=5

@-(FIE @B Ara Ted nie ¢

a)

b)
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What is Gibbs' paradox? Write down the basic
postulates of Bose-Einstein statistics. When
does the Bose-Einstein statistics reduces to
Maxwell-Boltzmann statistics? 2+2+1

fal @3 2hIeH Fe @F-SNEreiRs onbhtEa
Al Tl @]

Explain what is meant by the "mean free path"
of the molecules in a gas. Calculate the mean
free path and collision frequency of hydrogen
at NTP. [Molecular diameter of hydrogen is
2x10%cm] 2+3
M Seferd 1% & 212 Je00 I @RIF
T NTP ( Z2gite Siqafers 9% e 212 @3
FRANCSH RECHIAM oAl I | [Z20GIS ez i
e 2x10%cm]

Obtain the first and second TdS-equation from
Maxwell's relations. If the pressure applied on
a piece of ice is increased by 2 atmos calculate
the melting point of ice. [Given, specific
volumes of water and ice are respectively
1.0001 c.c. and 1.0908 c.c.] (1.5+1.5)+2

(3) [Turn over]

Answer any one question:

ST T2 (A 22 @R @S TdS-ANF2el
fo1efar A1 | 93 T IS ToIF 9@ Bist 2 atmos
e 41 2061 A AT e I | (el Wi,
T @ IR SRS eRres I 1.0001 c.c.
8 1.0908 c.c.]

GROUP-C
10x1=10
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3. a)
b)
c)
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Deduce Stefan-Boltzmann law and Wien’s law

from Planck’s law of radiation.

2w [0 9@ (AF EEFA-@ITEe g @3
SEER Jaef dfew s

How the temperature of the Sun can be

measured with the help of Stefan’s law?

PO s AR FISIC R wiokial #/fiof
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Find the temperature of the moon (assumed to
be a blackbody) if the wavelength
corresponding to the maximum emission ()
is 14 pum. [Given that for a blackbody at
temperature 1646 K A_= 1.78um]
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4 a)
b)
c)

5 a)
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I 57 (403 e T L) (A 14 pm OTHCHS
L, R i 27, oo o sieRtial e =01
[re ©iE ¢ 1646 K OoRiaR @3 I @
A= 1.78um] (3+2)+3+2

Deduce the expression for pressure

1 —_—
[P=§pcz} for ideal gas from the kinetic

theory of gas where p : pressure of the gas, p:
density and 2 : RMS velocity of the gas

molecules.

1 -
MR S o0 (A S ST it {p=§pcz}
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Deduce Boyle’s law, Charles’ law and

Claperon’s equation from the above pressure
expression.

THATRR BICoR S (A IR 914, BT 9
G Fleorel Aol effesl e |

Define viscosity. What is its unit?  5+3+2
AW @ S | 9 GFF F 2

How do you distinguish between reversible and

irreversible process?
FeE erefis] @ S-gore! afeda S ey
A2
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b)  Show that the entropy of the universe always
increases in an irreversible process.
e @ S-aorel AfeuE wE wRifkeE apis
&l i o |
c) The T-S diagram of a reversible engine is given
below. Find its efficiency.
G0 ST e T-S (#72-oafb T (redl 2Rz |
a3 wpe! e i |
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B
40 |
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OPTION-B
PHY-H-GE-T-2B

(Waves and Optics)
GROUP-A

1. Answer any five questions: 1x5=5

@-CF Hofo g Teg wie ¢

a)

b)

c)

d)

551/2/Phs

What is grating element?
calfoe aferers e

Why light is called electromagnetic wave?
SRS (o SFCL DI O 6Tl 2 ?

Define the terms, bel, decibel and phon.

@, (SRR AR T A WS |

Distinguish between surface tension and
capillarity.

YOI G (TR & AL o T |
What is beats?

T 2

A progressive harmonic wave is represented
by y(x,t)=5 sin(0.5x—10t) where, x is in meter

and ¢ is in sec. Calculate the wave velocity.

9% Be-9a% y(x,t)=5 sin(0.5x—10t) FFa9 @i
2 T @A x NoRF 9F G ¢ CIHC GF
oitee 31| w3 sifec@el W @t
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g)  What are localised and non-localised fringes?
FNFS AR 8 F-FAIFe AT 52
h)  What is Reynold’s number?
(TG F<A] 2
GROUP-B
2. Answer any one question : 5x1=5

@@ @36 arF Ted wie ¢

a)

b)
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What is a zone plate? The diameter of the
central zone of a zone plate is 2.3 mm. If a
point source of light (wavelength = 5893 A) is
placed at a distance of 6 meters from it,
calculate the position of the first image.

2+3
T FEF 7 GO AGe AP (FUR S
I % 2.3 mm I 6 metermu‘lﬁﬁ%ﬁﬁ
SIETF B (STRMCTT = 5893 A) Al 77, ©
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Deduce a relation between surface tension and
surface energy. How does viscosity vary with
temperature and pressure? 3+2
OO ¢ roa fBfexlen g sTeF Blom |
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(8)



c) Explain the effect of introducing a thin
transparent plate of glass in the path of one of
the interfering light beams. A transparent plate
of thickness 103 c¢m is placed in the path of
one of the interfering beams of a biprism
experiment using light of wavelength 5000 A.
If the central fringe shifts by a distance equal
to the width of 10 fringes, calculate the
refractive index of the material. 2+3
OB SIS & @-(FE] 907 9102 @0
AF TR ANS G IS SO S0 el |
5000 A szsmeaa SETRiEE @ qiz-faew
AT OB SHYAETT [ 9o 7t 107
(S G IE FoZ AT A FAI 251 | G T
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GROUP-C
Answer any one question: 10x1=10
@~ @I e Ted mie
3. a) What is meant by circularly polarised and
elliptically polarised light?
I RS @R Toige TS Sl e &
(R 2

551/2/Phs (9) [Turn over]

b)

b)
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Describe a method of producing polarised
light.
SRS ST Sesiine T G0 & e 1 |

Refractive index of glass is 1.5. Calculate the

Brewster’s angle and angle of refraction for it.
3+5+2
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Explain why colourful fringes are formed in

thin transparent films.

sffoel #og e (< A6 AeT ToF & ol i
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Briefly describe the Lloyd’s single mirror

interferometer.
FREF(! TR G5 ofel SR EAINGIF Iofen e |

In a Lloyd’s single mirror apparatus, the slit is
at a distance of 2 mm from the plane of the
mirror. The screen is kept at a distance of 1.5
meter from the source. Calculate the fringe
width. [Wave length of light used : 5890 A].

2+5+3
FRCTH GFF W7ol TORCANROR Rufs wofoes (A
2 Ffil w=0y o fEe | ST T (6F 1.5 meter
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b)

d)
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Explain why water rises in a capillary tube.
@ GO (T AT Gl THE €0 Ol I T |
A sphere of water of radius 1 mm is sprayed
into 10° drops of same size. Find the energy
expended in doing so.
1 il ypiicds @G eeeelics 106 6 s7aiiet risicrs
SRR (o0 (el T | Gre F© *fE R 22
What is meant by streamline motion and
turbulent motion of a fluid?
G OHETE A A7 G T &7 @[OS
(R 2
Water flows in a horizontal tube of length
13.6cm and diameter 2mm. The pressure
difference between the two ends is balanced
by the pressure of 10 cm of Hg column. Find
the volume of water coming out of the tube in
1 minute. [Density of Hg : 13.6x10° kg-m>,
coefficient of viscosity of water : 0.1 S.I unit]
2+3+2+3
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3 T T SiRTen o fisfe 23 e el [siama
g ¢ 13.6x10° kg-m?, &1 Alwst @iz : 0.1
S.I unit]
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