NKT/KS/17/5080

Bachelor of Science (B.Sc.) Semester—I1 (C.B.S) Examination
PHYSICS
Compulsory Paper—1
(Oscillations, Kinetic Theory of Gases and Thermodynamics)

Time : Three Hourg [Maximum Marks : 50
N.B. :(— (1) ALL quedtions are compulsory.

(2) Draw neat diagrams wherever necessary.
(3) Symbals have their usud meaning unless otherwise Sated.

EITHER
1. (A) Wha are Lissgous figures ? Obtain an expression for resultant of two linear SH.M. of frequencies
2.1 and of different amplitudes, different phases. 5

(B) () Show that for damped harmonic oscillator, total energy decreases exponentidly with time. 3

(i) A massaof 25 gm is suspended with a verticad oring of force congtant 25 N/m. The mechanica
resstance of the sysem is 1.5 Ngm.- The mass is st to verticd ostillation. Stete whether the

moation is osalletory. 2
OR
(C) What is Redaring force ? Obtain an expresson for differentid equation of linear Smple harmonic
otillaor. 2%
(D) Explain how Lissgous figures can be demondrated usng CRO. 2>
(E) For adamped harmonic oscillator show that average power dissipation is given by P, = 2bE.
2%

(F) A particle executing a SH.M. has a maximum displacement of 4 cm and its accderation & a disance
of 1 cm from its mean pogtion is 3 cnVs. What will be its velodty, when it is & a digance of 2 cm

from its mean pogtion ? 2>
EITHER

2. (A) Wha isforced ostillator ? Establish the differentid equation for aforced oscillator. Didtinguish between

free and forced oscillations. 5

(B) () Explan the varidion of amplitude with driving force frequency in a forced osdllation. 3

(i) Cdculate the maximum amplitude of the forced harmonic oscillator a resonance with amplitude
of driving force F = 6N, mass of damped oscillator is 0.2 kg, spring constant k = 100 Nm*,
Damping congant R = 5 Nntls 2
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OR
(C) What is qudity factor ? Give the physcd sgnificance of qudity factor of a forced osdillator. 2%
(D) Wha is amplitude resonance ? Show that resonance frequency a amplitude resonance is given by

P, = - 2p%, 2
(E) Wiritethe expression for digplacement of a partide performing forced oscillations. Show thet maximum
o f
. . _ .
displacement is given by A m 2>

(F) A harmonic oscillator conggting of 100 gm mess attached to a masdess soring has a qudity factor 300.
If it osdillates with an amplitude of 2 cm in resonance with a periodic force of frequency 20 Hz,

cdculate (i) the average energy dored in it and (ii) the rate of disspation of energy. 2%
EITHER
3. (A) Ddine viscogty. Obtain an expresson for codfficient of viscodty in terms of mean free path of the
molecules 5
(B) () Obtan an expression for critica temperature, critical pressure and critica volume for ared ges.
3
(i) Cdculae the criticd pressure of a gas having van der Waas congants a = 0.37 Nf/mole and
b = 43 cm¥/mde 2
OR
(C) Define mean free path. Discuss the effect of temperature and pressure on mean free pah. 2%
(D) Sae and prove the law of equipartition of energy. 2>
(E) State van dar Wadls equdion of State of ared gas What are its limitations ? 2%
(F) Cdculate the mean free path of agasa T = 300 K, p = 10°dynes/cn? and the molecular diameter
s =2 x 10%cm. (Given K = 1.38 x 10 erg/K) 2%
EITHER
4. (A) Deive Claussus-Clapeyron's latent hest eguation % :ﬁ usng Maxwdl’s thermodynamic
raions. Explain the effect of pressure on the mdting point i)f so}id. 5
(B) () Wha isahea engine ? Destribe Canot's ided heat engine with a neat diagram. 3
() A Canot'senginetakesin 1000 Kca of heat from areservoir maintained a 900 K and exhausts
it to agnk a 300 K. Cdculate the maximum efficency of heat engine. 2
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OR
()
(D)
(E)

(F)

Define ‘entropy’. Give its phydca sgnificance. 2>
Show that change in entropy of a reversble process is zero. 2>
Show that enthdpy remains congtant in Porous plug Experiment. Hence date the condition for cooling
effect of the gas. 2%
Cdculate the change in entropy when a substance of Mass 0.5 gm is heated from 100 K to 300 K.
(Specific hest of the substance = 0.1 ca/gm-K) 2%

5. Attemptany TEN quedions . —

0]

(xii)

What is the condition of frequency ratio of two SH.M.s forming Lissgous figure of the shape ¥.

The Q vaue of a spring loaded with 0.3 kg is 60. It vibrates with a frequency of 2 Hz. Cdculae the
force congant.

What is the unit of mechanica ressance (R) of a sysem ?

If the resonant frequency of an acoudtic system is 280 Hz and haf power frequencies are 240 Hz and
360 Hz respectivey, cdculate the qudity factor.

Define mechanica impedance.

What is meant by sharpness of resonance ?

Define «f -diffuson.

Define criticd temperature of a gas.

Find the coefficient of viscosity of N, gasa NTP.if | =10A, C=300m/s r = 15 kg/n®.
What will be the effidency of Carnat's engine a absolute zero temperature of the Snk ?

State the third law of thermodynamics

Define Joule-Thomson coefficient. 10x1=10
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