CSM - 58/18 |
Physics
Paper -1

Time : 3 hours
Full Marks ' 300
_ The f igures in the nght—hand margm mdtcate marks.

! Cand:dates shou!d attempt Q. No. 1 from
Section—A and Q. No. 5 from Section - B.
which are compulsory and three of
the remaining questions, selecting
at least one from each Section.

"SECTION -A

(a) What do you understand by generalized

coordinates ? Deduce Hamilton's Cononlcal ‘

‘equatlons of motions in generahzed

- coordinates and explain the signiﬁcahce of

-+ Hamiltonian. ' 20

(b) ‘What_- is Coriolis force ? Under what

- conditions does it come into play ? Discuss "

. in general terms the effect of Coriolis force
‘produced as a result of the earth rotation.
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“A mass of 20 gm is placed at a distance of
10 cm froni the axis of a rotating frame of
reference, ifrthe angular velocity of rotation
of the frame be 10 radians per second,

calculate Coriolis force. 15+5 =20

{(¢c) Derive the Iaw_s of refracﬁon using Fermat's

' principle ining an ekample where the path
of light is ot a minimum rather a refative -

. maximum. " 20
(d) Described the Fraunhoffer diffraction due to

~ a single slit. Explain the coﬁstruction of

F résnel's half period zones ona plane ;rvare

- front. | i ». ' 20

2. (a) Showthatthe total angular mome.ntum ofa
system of parﬁci’es _ébout a reference point
& g¥en by the mhton J =RXP+J ., where
R % P is the angular momentum of centre of
mass about that point and Jeyy 8 the angular
momentum of the systern aboutthe centre of
mass. Explain spin and angular momenturn.

20
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(b) Explain the thrust of a rocket and on‘what |

factors does it depend ? Show that the final

velocaty of the.find stage of a multlstage

rocketis much greater - 20

@ 0

(i)

3. (@ @
(in)
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'Deduce the differential equation for a

damped harmonic oscillator subjected
to a sinusdidai force and obtain
expression for maximum amplitud_e. -
Explain, how the principle of super
position of waves gives rise to’ _‘
phenomenon of "beats” and “stationary
waves’”, In which case, the loss of energy
isinvolved? -~ 10+10=20

Describe Michelson-Morley experiment.
What implications do you draw from
it? o

Ina Mic_helson-Mo_rley experiment if the
effective length of each pathis 6 meter
and lighthas 6000_A. U. wavelength, what
is the expected fringe shift if velagity of
earthvis 3 x 10* m/sec. 12+8 =20
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(b) () Show that when v << ¢, Lorentz
transformation reduces to Galilean
transformation. - |

(if) D'erive an exprefssion" for the Kinetic
energy of a refativistic particle. Hence,
deduce the Einstein’s mass energy
relation. 10+10 =20

(c) Show that when a particle. moves with a |

uniform speed round a circle, the motion of -

. the foot of the 'perpendicular drawn from the
positians of the particle on a diameter of the

~ circle is simple hafmonic.‘ShOWtha't the sum-

" ofK. E.and P. E. ofa particle executing SHM
is constant, o o 20 |

4. '(é)‘ What is quarter wave p'laté ? Explain its
' action in producing circularly and elliptically.
polarised light. Show that if two coherent

beams of -cirt:u'larl_y po!ariéed light, one left

handed and the other right handed are -
superimposed, the resultant is plane
,,polariéed. o o 20
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(©

Discuss the properties of Cornu S splral and'

explain its use in the quantltatwe study of
rdlﬁracti_on nafternduetoa straight edge.

- 20

State the fu”ndaime'nta'l_. condition -of

interference of light. ﬁescrib_e the

. Michelson's interferometer. How will you use

. (@)

(b)

it to demonstrate that the sodsum Diineis

reallydouble'? ‘ f_ ' 20

SECTION-B -

) rFind the potential due to a un‘iformly

magnettsed sphere atan ‘extemnal point.
(i) Defme magnetic shell. Deduce an
express:_o_n for the potential due to a
magneiic_ shell at a point outside the

shell. 10+10 = 20

('i) -Derlve Poisson equations In whatway
 itis different from Laplace Equatlon ?
(i) Explaln electric muitiple. Obtain.
expression for the potential due to a
linear quadruple. 10+10 20
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(c) State and explain Faraday's Laws of
electromagnetic inductions, show that

Vwam%?- Is there any differenc.e \

between mduced electric field and field due
o staficchanges? - 20
(d) ée_d_u’rie the values of electric field and
'- ‘potenti_al of a dipole. Find the potential - |

energy of an electnc dlpole in an external

electrlc field. | - 20

- 8. (a) Derive the laws of feﬂecﬁon and refraction
at the boundary of two dielectric mediafora
plane E, M. wave Fmd the amphtude ofthe

reflected wave : - 20

(b)  State Biot Savart law for the intensity of the
field due to a current carrying conductor. |
Deduce the magnetic _ﬁeld due to a current

- flowing in a straight conductor of infinite

 length. | | ) 20
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(c) What Planck’ s law of rachatlon 2 Prove that

if radiation us

2 particular waveiength |
corresponding to & detun. |,
‘ ~mperature is
adiabatically altered to another wave..
the temperature changes ln the inverse ratio.

- 20

7. {a) What are Maxweil Thermodynamlcal
Relations ? Deduce Clapeyron s‘equation.

How doeé it explain the effect of preésure on

the boiling point of liquids 7 - 20

(b) What do you understand by dispersion?

- Discuss it for gaseous substance and -
~show that refractive index is given by
ﬂz-—F\"’r'}["i* ﬁ;, where A, B, C are

constant and A, wavelength of mcadenthgh’t
o 20
: (¢) Write short notes on the following :
S 7+6+7 =20
: (é) Rayleigh Scattéring'
(i) Adiabatic Demagnétisation '
(i) Gibb's Paradox
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8. (a) FIA the true mean value and root mean-'~ .

. square value of an- ﬂ’fefl"atlng cujrent. An

alternat~ emf is apphed to a pure
wauctance. Flnd the phase relatlonshlp in
current and emf, - 20

: (b) What is gauge invafia’nce ? Show that
Lorentz and Coulomb gauges are mvanant
Usmg the Maxwells relations, show thé ,

equation of c’:ohtinuity v. J -__%% 20

(c) Define adiabatic, {sochortc and isobaric -
process. Deduce that the entropy of a perfect '
~ gas remains constantina reversuble process

_ butmcreasesm an lrrever5|ble process. 20

#
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