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Answer ALL questions.
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(Q1) Explain the meaning of *Free vibration’ and ‘Forced vibration’ in physics.
An object of mass m is placed in frictionless plane and connceted to
one end of the spring having spring constant k. The other end of the
spring is fixed firmly to a wall as shown in the figure.
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If the system is displaced through a distanuce x by a force F, then show
that the motion of the object is a simple harmonic motion. Hence by
defining the appropriate symbols show that the displacement of the
object at any time ¢ is given by @ = Asin(wt + ¢).

In the above case

. |
(a) Show that the maximum kinctic cnergy of the object is —Q—A:Az

(b) Sketch the variations of the potential enorgy and the kinetic cnergy
of the object agaiust the displaccment in the same graph and
explain its physical significance.

: : A ; ;
{¢) Show that at a displacement = the objoct will have the same

potential energy and kinetic CIICIEY.
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(Q2) Explain the meaning of wavelength, frequency and amplitude as applied
to waves. Write down the difference between transverse and longitudi-
nal waves.

Explain why the displaceniont Asin(k.r — wit) at position r and time
t s culled a planc wave, In which dircetion does it travels?. Here the
symbols have their usual meaning.

If a wave displacement is given by y = 0.5sin(0.1z — 0.4¢), where all
quantitics are in SI units, determine

the amplitude,

the wavelength,

)

(¢) the time period,
) the wave velocity, and
)

the acceleration o of the displacoment. ' s

Sketeh graph of y and a at ¢ = 0 for x in the range 0 to 100 m.



