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D()nséAnswer s _fj Ve questions from the following: ©2x5=10
dﬂ;) If 4and B are two vectors, prove that ﬁg ggl =|4x B[
| b) Solve the differentia] equation ﬁ ~4= 14520
Cde y=V.

n Sca}:) A particle moves in a force field given by F= ®(r)r. Prove that the
ngular momentum of the particle about the origin is constant. |
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d) A particle of mass m moves under the influence of the force

101: F =a(sinwti + cos wij). Ifthe particle is initially at rest at the
- origin. Find the instantaneous power applied to the particle.
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(y) © Show that if no external force is acting on a system of particles, then
otal linear momentum of the centre of mass remains constant.
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diSCrdﬂ A'spring is attached to a frictionless table. A wooden block of mass

+2+1Kg moving with 1.5m/s velocity strikes the spring and comes to rest.
4+4$fthe spring constant is 1500 N/m, find the amount of compression in

to1.he spring. «3fb TR GRreTa Got @b et st Wz | Ske
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5+2g) The equation of a simple harmonic motion is x = 6sin10n: + 8cos 10,
“ind the resultant amplitude, phase, time period and epoch of the motion.
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(h) An observer in rest frame finds the speed of light in vacuum i”,-(b)[
What will be the speed of light for another observer moving with unify, of
velocity 9 relative to this inertial frame. Justify your answer.
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Answer any two questions 5x2:f A

2.(a) Find the unit tangent vector to any point on the curve b

x=r+1,y=4t-3,z=2¢ -6t at the point where ¢t =2. ’ .
x=2+1,y=4t-3,2=212— 6! ITRARTAT @I e o d

- vector R IR TN =21 - aul
(b) Find the area of the triangle having vertices P (1, 3, 2), O (2, —l}

and R (1,2, 3). | 08

3.(a) A forcc F acts on a 10kg mass. In time ¢} and ¢,, velocity of .‘r:)d;

mass are (4i + 16k) m/s and (8i + 20/) m/s respectively. Determine i
work done by the force. ' '
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(b) Find the impulse developed by a force given by 0
F=414 + (6t2 - 2)}' +12kN from¢—0tor=2s. A
RFaret 1 F = 417 + (617 = 2)] + 12kN 1 = 0 (G t =25 st 2
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4.(a) Show that the path of a particle moving in a central force must¥ ;?:(;

plane curve. . e
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(b) Prove the law of conservation of energy in the case of moti": %'
particle under central force field.
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§.(a)Fora var_iable mass system, derive the equation of motion of ar N I
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n 2) Prove that a sheatf is equivalent to an extension and equal

R (mpression in mutually perpendicular direction. &id AT (A
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b).B\' applying a force to a wire Of length / and radius r, the wire is
e(onéated‘ If the Yolume of the wire remains: unchanged show that

G the pPoisson’s ratio for the material of the wire is '%.
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¢) If the distance of the earth from the sun is suddenly reduced to half
‘of the present value, then how many days will be in one year?
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.(a) Energy of a particle E = > mv- + 5’/@(' = constant, where v 1s

frp Velocity and x is position. Derive the equation of motion. What type

on: Of motion is it? | |
-~ (b)A simple harmonic motion of a particle of mass m is represented

. by the equation x = a sin (¢ + 6), where the symbols have their

" usual meanings. Determine the time-averaged kinetic energy and -

. Potential energy. S
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abﬂ(c), The equation of a simple harmonic motion is x =2 sin (/2 + /g). 3
'nd the time period and maximum velocity. | 442 ]
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