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Optics and Wave mechanics
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'Define reverberation time and absorption coefficient. Briefly explain the methods of controlling.
the reverberation time for a good auditorium.

State the differences between Maxwell-Boltzmann statistics, Bose-Einstein statistics, and Fer
Dirac statistics

Describe the mechanical and optical parts of  compound microscope. Mention some important
applications of a compound microscope.
Formulate the Bose-Einstein distribution function by using the micro-canonical ensemble
total number of bos ), which can be
P §
expressed as n; = iy, where ng i the number of bosons in the energy level with energy

E; with degeneracy g;

Using the ray diagram for the optical parts, describe that the total magnification of a compound
microscape is given by the combination of magrifications by eye piece (m) and objective leas
(me). Also, formulate that the value of the combined magification for near point image s,
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2257, \where T is the reverberation time, V is the volume of the enclosure, and 4 is the effective
absorbing area.

(i) particle of mass m is long x-direction. Formulate

time dependent Schrodinger equation that describes the motion of the particle.

A plane progressive wave travelling on a very long string is described by the wave equation
¥(x,£) = 3 x 10 %sin (0.4mx — 24t — %), where x and y are expressed in meters and ¢ in
seconds. The string has a linear density, p = 0,025 kg/m. Calculate: (i) the amplitude, (i) the
wavelength, i) the frequency (f) and the pes the oscillation on the string, (iv) the
phase velocity, v) the transverse displacement of the wave at x = 10m whent = 0.125 sec,
(vi)the maximum speed of a particle on the string, and (vi) the tension in the string. [Use the
general wave equation y(x,) = Asin(kx - ot + 9) for a ravelling wave].

Superposition of two waves of almost equal frequencies is given by the equation y(x,t) =
2hcos [(1mmX _ 1ok o st ok}
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(i Dervethe qusionof group velocy,which s expreeed 1 v, =58 =, <A (52).

(i) The velocity of ripples on a liquid surface is 7 =

p is density of the liquid. Find the group velocity of the ripples.

(© Aclassroam of the Islamic University of Technology has the dimeasions of a leagth of 105 @)

m, 8 width of 5.5 m, and a height of 4.0 m. Calculate the reverberation time when (i) all of the o)
and (i

the absorption coefTicients given inthe table below.
4.(a) Ifthe distance s 0.5%, theiri istnet vision bya ()
compound microscope. Determine i 2 jum (CO3)
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(€03

the particle.
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