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B.Sc. (Part-1I) Examination, 2022
PHYSICS
Paper - 1II

(Waves, Acoustics and Kinetic Theory of Gases)

Time : 1% Hours | [ Maximum Marks : 45
Section—-A (Marks : 172 x 10 = 15)
Note .— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

M —

1% marks.

(Tus-3) (3® : 1, x 10 = 15)
i | YAl % S SIS (SW-E 50 ) | T 99T 1% 3 1 T
Section-B (Marks : 3 x 5 = 15)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 3 marks.

(Tus-9) (3% : 3 x 5 =15)

i UTe 9l % St SNT) Yo Wed H faeu @ wEe Sifeg (STR-EE
200 I15) | Geh YT 3 31k hT ¥

Section—C (Marks : 5 x 3 = 15)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(@us—a) (3F : 5 x 3 =15)
g ° 9 feE=l @9 geE & W SN (SW-EE 500 ) | TE 9T 5 3%
w1 B
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Section—A
(@ues-3)

1. (@ Define the degree of freedom.

Al i i ol g wifsm

(ii))  What is the relation between thermal conductivity and viscosity ?

SO el Ud YA § R ey § 7

(ii1)) Define the critical constants.

hift~aeh fTadient @1 aftnfoa wifs)
(iv)  Write the principle of regenerative cooling.

A viaem =1 fagra fafem)

(v)  Find the root mean square velocity of nitrogen molecules at 20°C. Given

molecular weight of nitrogen = 28 and R = 8.31 x 103 Joule/k.mole-K.

20°C W AIEIISH & 3TUsT 1 o7 AIeA gol A7 A1 hitee | fEa gen ¥ Aeeee
1 3o WX = 28 9 R = 8.31 x 10° S@/fF-Ha-K |

(vi) Define phase velocity and group velocity.
FHA o1 A TS AT I IR HifSQ |

(vil) What do you understand by Beats ? Under what circumstances does it

come from ?
fowrg & o9 ;1 e ¥ 7w foA offtufedl @ wa ddt § 2
(viii) Write the formula for the velocity of a sound wave in a rod.

frdt ©5 ¥ yafed A @ & o w1 g3 fafeu)
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(ix) What is the difference between intensity and loudness of sound waves ?

e Rt digdl d9 Jelolal H & 3T § ?

(x)  What is acoustic impedance ? On what properties of the medium does it

depend ?
tf e Widemen #1 € ? aw WeAs & A e WAk et ¥ 2

Section-B

(Tue-9) 3 each

2. Deduce Boyle’s law by Kinetic model.
Tfieh Siasq & R Siad & oW 1 oot it
Or
(g

Show that if the molecular diameter is d and the molecular density is 7, then the

mean free path :

1
nndz

Teizn o afg snfvas =9 4 qan ifvas S # B @ e g U

AR

1
nndz

AR

3. A gas obeys van der Waals equation of state. Calculate its pressure from the

following data :

van der Waals constant @ = 0.37 Nm*/mole®
b =43 x 10° m3/mole
R = 8.31 Joule/mole-K

Volume at 0°C = 0.055 litre/mole
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T 9 SIS aed & SR FHIHIOT S el hid! § | S9 S1F i UM e SeREl
J HifvT .
AR AeH Ed® o = 0.37 e HeX /e’
b =43 x 107 He /A
R = 8.31 S[@/Aa-K
0°C W 3 = 0.055 dey/da

Or
(3rram)

Prove that the Joule-Thomson coefficient for a van der Waals gas is :

LV_&_@}
Cp|RT |

Symbols carry their familier meanings.

g SISy o aTvet ared 19 & fou Se-oHeE one % HH CLJ%—@} B ¥
fa= o ofifem e faw gu 21
4.  Give the experimental verification of Maxwell’s distribution law of velocity.
Tgad & av faqor fm 1 yEfe 9omde i)
Or
(3=
Write a short note on the acousticity of a Hall.
TH TAHRE hi eaftea R wiwa feoot fafem)

5. A light wave of frequency v is propagating in a dispersive medium of refractive

index n. Show that the group velocity will be :

I 1 kd_u

ve ¥ cdh

where v is the phase velocity, ¢ is the velocity of light in vacuum and A is the

wavelength.
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G v I Th THWT T Q. SAqacHh ol Hemqor qreaq § e Y W g YN
FifSe for T o1 7= @

SRl v el 9T, ¢ R 1 fatd § S qen A qesd g1
Or
(3=
Show that only odd harmonics are produced in a closed pipe.
TR ST foF a8 TeT | Haa fgud e & SO B B
6. Write short notes on the following :
(1) Sitar
(ii)) Tabla
frafafed = dfyw feaforl fafew
G fEar
(i)  qen
Or
(Irgam)

What do you understand by diffraction of sound waves ? Explain sound

diffraction.

e GOl & foedT ¥ oY o THwa € ? wafq foeda @l oared sife |
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Section—-C
(T@us-—4) 5 each

7. What is adiabatic change ? Establish the equation of adiabatic change for an

ideal gas.
T gREdd &1 B § 7 STeY 7 & fore Tgren aiedd & SHiI i T St |

8. What is Cascade Method ? Describe the method of Kamerlingh Onnes for
liquification of oxygen. Write the advantages and disadvantages of the Cascade
method.

Fehe fafy w0 ¥ 7 SeiSH & sav & foau dmfem o= w1 fafy & au wif
Fwne fafy & aw @ dn fafen)
9.  Write Maxwell’s distribution law of molecular speed for a gas. Find expressions

for mean speed, root mean square speed and most probable speed in terms of gas

parameters k£, T and m.

fret 1w & fou Togaw & offvas =men & famo faa = fafew) 9 9=t 6, T
T m® UG H TG =, T WA YA A q°T AR THIS e & fa s ur
T |
10. Derive an expression for the velocity of waves in gases and discuss Laplace’s
correction.
G § T P AT A AR UK B T ATAH GG Ft fgd=m Hifw
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11. What is meant by reflection of sound waves ? Explain with the help of

experiment that these waves obey the laws of reflection. Describe some practical

uses of reflection of sound.

e T o YEdT o o 9eqd € 2 TAN % g SHHET fe d a0 wedd & e
T O A T 1AM WA $ /P AEEINE STANT HT T HifT |
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