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l: Answer any five questions from the |l | %% = 5§

’- the nature of the velocity vs displacement curve in case of simple 1
ni¢ motion?
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{d) Define torsional rigidity. |
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(e) Write down the two postulates of Einstein's special theory of relativity.
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{fi What is the unit of torque?
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(g} Give two examples of conservative force. A 1
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(h) State Kepler's Jrd law, ¢ Q
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2 @i ensynchronous orbit? Determine the height of the CGepsynchronous
llite from the Earth’s surface.
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() Whether the escape velogity from the carth’s surface iz greater than the escape
velogity from the moon's surface or not. — Explain.
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1. (a) Describe Lorentz time dialation phenomenon in the light of specinl theory of 3

refativity.
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{b} The half-life period of a particle moving with velocity 2.8 <10°ms™ is found 1o 2

be 2107 sec . Determine the actual hall-life period of the particle.
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4. (n) Prove MNewton's 3rd low of motion from the eonscrvation prinNin&ur 2

(b} A rocket is emitting gas at a constant rate of

manenim.
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d ot m constant relative k]
15 6000 kg, then what will

velocity of 11 km 57, If the initial mass of the #
be its acceleration after | minute of its laun ’
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3. {a) Define @g\lhﬂ' acceleration. Establish the relation between them, 3
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T ass of a particle is 0.01 kg. Its position vector with respeet to a particular 2
int is given by F=(10/ +6/)m ond its veloeity #=05/ms™, What is the

angular mamentum of the particle with respect to that particular point?
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6. {a) The equation of a simple harmonic motion is given by x= dsin{ar+ o). Show
that the relation between velocity v and aceeleration o is e + @ = 2wt
a7l WeE preiEn sl r= Asin{on +a) | RIS, G v B WA o o
om0 = v 40 = Al |

el wte-ana i Al cs dsinfwrse) B TR w3
D] T o'y’ +a’ = A0t T A dwm

(B} All simple harmonic motions are periodic motion but all periodic m ‘not
simple harmonic motion. — Explain,
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7 (n) Eswmblighhtwgitterential equation of damped oscillation and determine the
res§ion fog its displacement.

@ Show that the total energy of a particle executing simple harmonie motion always

tl

remains constant. Draw the potential energy and kinetic energy curve with
displacement,
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(¢} Determine the ratio of kinetic encrgy and polential encegy of a particle
performing simple harmonic motion when jts displacement from the equilibrium
position is x = f The amplitude of the particle is 4.
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8. (&) Prove that, ¥ =3K{1 -2o) for 2 homogeneous medium, The symbals have their d

usual meanings.
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(b1 Prove that, the torsional couple per unit twist for a wire is w . where the -

symbols have their usual meanings.
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9, (a) Given A=1i+2j+3k Kﬁ:lﬁ—jﬂﬁ. Determine  the unit  vector 2
perpendicular 1o i &
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(¢) Show that, Ax(BxC) 4 Bx(CxA)+Cx(dx B1=10, 3
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(d) Show tha H=F—Ij+imd J=-2i + 4] -2k are parallel to each other, s
e T, A=f-2] & R B=-27 +4] -2k (TR AR AU

A=7—2}+k T B=—2i+aj—2k mewn WATR B AT EA0R

10.4a) Determine the velocity of rotation and revolution time of a satellite moving in 8 4

eircular orbit.
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(b) Write down the salient features of centeal force. ,0 3
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{¢) If the d':sl:l:lncaemhmihﬁsunmdmumnhi.s@dmhalfnfﬂm]rml 3
distance, what will be the length of the year?
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