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No supplerentaty Answer-book will be given to any candidate. Hence the candidates should write the answers
precisely i the main answer-book only. | :
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Answets of short answer type questions must be given in sequential order. Similarly, all the parts of one questlons of
descriptive part should be answered at one place inthe answer-book.
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Write your roll mxmberon question paper before start writing answers of questions. : Vi
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Question péper consists of two parts A and B
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PART < A2 20 marks 517 — 3 < 20 a"az .
Part A will be compulsory having 10 very: short answer type questions (witha hrmt of 20 words) of two marks each. This
first question shiall be based on knowledge, understandmg and applications of the topics/texts covered inthe syllabus.
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PART-B: 80 marks dT%T — 9 : 80 A&
Part B of question paper shall be divided into four units comprising question numbers 2 to 5. There will be one questioq
from each unit with internal choice. Each question will carry 20 marks. ‘
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PART - A/ 97T — &
1. (a) Writedownthe postulates of special theory of relativity. 2x10=20
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(b) Whatis Coriolis force?
ST et 74T 87
(c) What is Elastic and Inelastic Collisions?
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(d) Writc down the equation of motion of a rotating body.
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(¢) Definc thc Moment of Inertia.
TEea et Y Rt H |
(f) Givetwocxamples of central forces.
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(g) Whatis Impact Parameter?
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(h) Whatdo youm@byAanonic Oscillator?
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(i) Whatdoyoumeanbynormal mode of Oscillation?
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() Define Resonant Frequency.
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PART-B/HATT — 9
Write Lorentz transformation equations. Obtain an expression for the lengtﬁ contraction under Lorentz
irsisfomation Gl - 10
WWW%|MW$WWW$WWWE%I
Prove that a reference frame moving with constant velocity with respect to an inertial frame is aiso an inerﬁal
frame in Galilean transformation. | ' 10
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What s Foucalt Pendulum? A Foucalt pendulum is oscillating in a vertical plane in north-south direction. The
latitude at this place is 30°N. How much time will the pendulum take to rota:é its vertical plane in north-cast
and south-west direction? 10
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Descg'be Rectilincar motion of a particle in a constant conservative ficld. & - 10
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Mass of empty rocket is 5000 kg in which fucl of mass 40000 kg is filled up. Ifthe exhaust velocity is 2 km/s,
then find the maximum velocity achieved by the rocket. s 8
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Determine the kinetic energy ofamtaﬁngbodyintermsofangula:velocityana;;marmomenmm. 10
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Derive an expression for the rate ofprecessmn ofa spmmngtop . 10
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(a) Define Rutherford scattering. Deduce the relation between scattering angle and impact parameter of q.

scattering. - ; ; » .15
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Calculate the impact parameter for alpha particles of energy 5 MeV scattered by Cu foil (Z=29) at an angle 0!
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- What do you mean by damped harmonic oscillator? Derive the expression of 4 displacement for the low

damped harmonic oscillator.
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Derive an expression for total@i;erg}g average power dissipation and quality factor of a driven harmonic

. oscillator. ‘ S A s g, - 15
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Inaparallel LCR circuitif L=1 mH, C= 10 uF and R =0.4, calculate quality factor Q. ' 5
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“u fWhat are Coupled Oscillators? If the natural ﬁ'equenmes of two coupled oscﬂlators are same, then explam energy

exchange between them. : 5 ' 20
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