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B.Sc. Part-1II Due of Part-II (Supplementary)

Examination, 2022
PHYSICS
Paper - 1II

(Waves, Acoustics and Kinetic Theory of Gases)

Time : 1% Hours | [ Maximum Marks : 45

Note —

M —

Note —

e -

Note —

e —

Section—-A (Marks : 172 x 10 = 15)

Answer all fen questions (Answer limit 50 words). Each question carries
1'% marks.

(@us—3) (& : 1% x 10 = 15)
Tl ] 99 B S SN (STWR-ET 50 I2) | TS W9 1% 37 @ g
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.

(@ue—a) (3T : 3 x 5 = 15)
Tt °rer YA & S SIS ToF 99§ faeeq @1 9o wifeg (SW-dmE
200 v1%) | Y&F T 3 IF T T

Section—C (Marks : 5 x 3 = 15)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 5 marks.

(Tue-|) (@& : 5 x 3 =15)
ﬁ%ﬁﬁﬁﬁﬁuﬁ%wﬁm(w@msoowwmwsw
Ealkd

BI-127 (1) SLS-255  PTO.



Section—A
(TueE-3) 1% each

. (@ Define Brownian Motion. How is it affected by Temperature and Viscosity ?

Fefaa fa v wed € 2 98 99 IR vIHaGl 9 f9 yeRr yufad ear © ?

(ii))  Write the expression for probability that a molecule travels x distance
without colliding another molecule. What is probability that molecule will

travel more distance than the mean free path ?

foRelt o7 BRI 3T 3TU] § AT o1 x T T A FI WIhdl 1 A TAra |
3] R HH 99§ AfUE U T I R WAk F1 B ?

(ii1)  Plot graphs between pressure and volume for real gas using Van der Waals
equation at constant temperatures. Mention the super-cooled vapour and

super-heated liquid state in that graphs.

grafas 19 & o awel aew FHiEr & STEn w1 g fe-fe e ard
R @ F AT & T AH IAET | Wh H AfGeiifaa arsq qon Afqartad sa i
sTaEenstt i YR Hife

(iv) Define Boyle’s Temperature.

A 9 il gRfa i |

(v)  Define reverberation time. Write Sabine’s formula for reverberation time.
yfaeats w1 w1 aRwifoa wifsw) wfaeafs & & fao Sfsm =1 g7 fafew)
(vi)  Calculate most probable velocity for N, molecules at 27°C.
27°C @ W N, i SAfeehad qE9Iea = 1 TUET HifS |
(vi) Define phase and group velocity for wave velocity.
fored @1 @ wem AT SR wHE AT ®) R\ Hif

(viii) Define Fundamental tone, Harmonics and Overtone in stationary wave.

ST T H a1 W, TRl iR eifeeres 1 uRenfo sifs)
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(ix) Write the ratio of frequency for Major tone, Minor tone and Semi-tone.

~

& TR, T ©RE IR THERE i Agaal &1 I fafem

(x)  Write the definition and conditions for diffraction in sound wave.

et q # foada w1 Rk forea gu et v o fafem)

Section-B
(@) 3 each
2. Derive an expression for mean free path that shows its dependency on pressure.

e e 99 % SH Sk i oAt witee s f sEet g@ W felar #i geie

Or
(31eram)
Plot C, v/s T graph for diatomic gas and explain how C  changes with T

according to kinetic theory of gas (C, — Molar specific heat at constant volume,

T — Temperature).

ferdlt fgaeanfoares 719 & fofq C | ofR T & HeAd W S15Q AR IOk gl <61 SoeinT
F gL T THERT R C, T % W9 ¥ ¥R sgem ¢ (C — Hier fafyre o,

T — )1

3. Derive the expressions for critical temperature, critical pressure and critical

volume using Van der Waals equation.

AU ACH FHHIO BT STANT HIA GU HI<qh Y, Shif-<aeh 6 3R FHif~aeh ST
=S (FH) F A BT |
Or
(Irgam)
What is Regenerative Cooling ? Explain its principle with labelled diagram.

AT Yo F BT § 7 39 fag @ AHifhd o sAN gU 9HeET
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4. If the no. of molecules having velocity in between ¢ to ¢ + dc is shown by :

2
dn, = 47‘ma3e_bc dc

Here n = total no. of molecules in unit volume a and b are two arbitrary

constants.

Find the value of ¢ and & using the following relations :

(1) n= IO dn

(ii)) P =nkT  k — Boltzmann’s constant, T — Temperature, P — Pressure

A ¢ W o+ dod HA A B A SYS H T dn B A FER 20

2
dn, = 47‘ma3e_bc dc

SRl 7 = Tehith TG § TS F1 TEA ¢ 3R b & o9 3R €, A a 3R b F1 °AA
e gl & SR W FE eIt

(1) nzjgodnc

(i) P =nkT k— dcesmH f&d®, T —» a9, P - T@

Or
(3teram)

Assuming sound energy absorption rate of walls of a hall equal to —~

Here, E — Energy of sound wave, V — Velocity of sound, A — Total surface

area of walls

Power emitted by sound source is ‘P’, then derive an expression for growth of

sound’s energy.

o felt v = A oY e o wEw w w EZA 8

T& B > & Soll, V —> &89 1 a7 qer A SR % Hde a9%d
P waft &id gR1 Scaford v ®, @ et e # gfg & g oo it
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5. Derive an expression for speed of gravity waves considering the effect of

gravitation only.

Hae [EETHYT & THE T M H & gL o a0 o o1 & §51 i Fedid hito |
Or
(3terEm

Assume that the angular frequencies of two waves are o, and o, respectively,

explain beats using superposition principle in that waves.
Wﬁi?ﬁaﬁﬁaﬁﬁﬂﬂaa@ﬁlﬁmla mZ%,?ﬁEﬁ AR 1 fagra @ gy foeag
T AR |

6. Explain the following terms in sound waves :
(@) Loudness
(b)  Pitch
© Quality

g e # T TR ® S

(1) g
() dRE
(&) Tor
Or
(3rera)

Write short note on Sitar.
faar w gfera feooit fafem
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Section—-C
(Tue—a) 5 each

7. On the basis of KTG (Kinetic Theory of Gases) derive an expression for co-

efficient of viscosity in gases.

SAuTfaes fogT=a 1 ¥AM % gL TG H TIEG Ui % g 1 A i |

8.  Give main reasons for which ideal gas law fails to explain the correct behaviour
of real gas. Derive real gas equation and using that equation deduce Boyle’s

Temperature.

37 RO R IeAREd RIS ST I8 S & for oTet T g, 19 & arsafas 38R

I T H TR I Bl § 2 A TE THIHI T Feafd A gU SHRT TaT

q a9 w1 GH off @ wIfSe 1+2+2

9.  Write postulates of Maxwell velocity distribution, derive the following expression :

2
dn, = nade " anctde

where, dn, — no. of molecules having velocity in between ¢ and ¢ + d,

n — no. of molecules in unit volume of gas, ¢ — speed of molecules.

a, b are constants (T, > T, > T,).

dn
Draw curve between d—” and c for different temperature T, T, and Tj.
C

Teqaa o famw fram & sifwpea fafew qon = 93 =+t sgafa s .

2
dn, = nade " anctde

SR, dn_—> ¢ A ¢ + dch HEA T B W@ AYA FI G, n —> ThHih A H S0
H T, ¢ — A H =0

dn,
dc

a 3R b T fam-fae am T, T, @R T, & fou qqT ¢ & A g% TART
(T1 >T, > T3)| 14341
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10. Define wave, assuming wave equation
y = A sin (of — kx).

Derive expression for Intensity of wave and prove that it is directly proportional

to square of the amplitude.
T G
y = A sin (of — kx)

TG Y AT I IR I | o it Ao & g i Fara wifse qen fag wifse
5 7% oM & o % FEEAE e T 1+4

11. Write short notes on the following :
(@) Measurement of frequency and velocity of sound wave
(b) Impedance matching for transducer
frafafed = Ay feuforl fafew
(31) w@f & o SR egfa w1 A

(F) TESGR HT fqanen gHe 3+2
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