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Write your roll number on ques.!ion paper before start writing answers of questions_
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First question carries 9 marks and is compulsory. First question has six parts of short answer type. Other four
questions carry equal marks.
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1. @/ >fine inertial and non-inertial frame of reference. 1%
T au egEr W dai it uftare S
(b)  -Define conservative and non-conservative forces. 1%
_ Y gt a ot se @t it
ic) . Define law of conservation of angular momentum. 1%
7 gl WA g 3 Fraw # oRfa #e)
A)  Write Keplers laws of planetary motion. 1%
¢V FeR F 7 nfa ¥ Frl w1 fafew
(e)  What is meant by an harmonic oscillator ? Give one example. 1'a
year Afers T A ¥ ? T e
(  Define any three properties of normal modes. 1%
faur <1 #1817 71 * FARTI
2, ¥ /Prove that the law of conservation of linear momentum and energy remains invariant under
Galilean Transformation. 1%+1%=3
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(b) Whatiscoriolis acceleration ? Find the expression for coriolis acceleration in a rotating reference

frame. s . Ya+2%=3
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OR / 319t
— 9 A 9 A A
Prove that force F = {2xy +z ) I +x°j+2xzk is a conservative force. Also determine the

L L=
potential energy function of this force. 1'a+1%=3
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Describe the precessional motion of a epinning top and derive its precession angular velocity, 2+1=3
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In a system of three particles of same mass m are placed at points (a, 0 ,0), (0, a, 2a) and 3
(0. 2a, a) respectively. Calculate all inertial coefficients.
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OR / 319
Mass of empty rocket is 5000 kg in which fuel of mass 40000 kg is filled up. If the exhaust 3

velocity of the fuel is 2 km/s, then find the maximum velocity achieved by the rocket.
[log,10=23,l0g,,3=04771] O
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Discuss the motion of a particle under the influence of gravitational interaction and obtain the 3
equations of orbits.
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Calculate the impact parameter for a-particles of energy 5 MeV scattered by Cu foil (z=29) at 3

an angle of 60°.

[Where cot30°=1.73]
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[ el cot30°= 1.73]

OR / 3t¥=n
Derive an expression for the fotal energy, average power dissipation and quality factor of a damped
harmonic oscillator. https://www.uoronline.com 1+1+1=3
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A series LCR circuit is energized by a source E = Egsinwt. Derive differential equation of the
circuit and solve it for current andghase difference and explain series resonance condition for
this circuit. P 1+1+1=3
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In aseries LCR circuit L=10mH, C = 100 pwF and R =100 ohm. Find the resonance frequency

of the circuit and the band width corresponding to half power points. 1%+1%=3
T vt LCR WRUY & L= 10 mH, C = 100 wF 791 R = 100 37 ¥ IR %1 377 g aem ond
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OR / 3941

Two harmonic oscillators A and B of mass m and force constants K, and K j; respectively are 3
coupled together by a spring of force constant K. Find the normal mode frequencies.
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