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1. (a) Deane reverberation time and absorption coefficient. Briefly explain the methods of controlling
the reverberation time for a good auditorium.

(b) State the differences between Maxwell-Boltzmann statistics, Bose-Einstein statistics, and Fermi-
Dirac statistics.

(c) Describe the mechanical and optical parts of a compound microscope. Mention some important

applications of a compound microscope.

2. (a) Formulate the Bose-Einstein distribution function by using the micro-canonical ensemble

method (where the total number ofbosons and total amount of energy are fixed), which can be

expressed as n t = M, where ni is the number ofbosons in the energy level with energy

Ei with degeneracy gt.

Using the ray diagram for the optical parts, describe that the total magnification of a compound
microscope is given by the combination of magnifications by eye piece (m,) and objective lens

(m,). Also, formulate that the value of the combined magnification for near point image is,

m = – yo fI + DI while that for normal vision is, m = – yo x D . Here, the symbols have their
wo \\, if, ) ' Ilo f,

usual meanings .

(b)

(i) Formulate the equation of growth and decay of sound energy. Using the equation of decay of

sound energy, express Sabine’s formula for the reverberation time, which can be expressed as T = (10+10)

o'1:3p, where T is the reverberation time, Y is the volume of the enclosure, and A is the effective !!??
absorbing area.
(ii) A microscopic particle of mass m is moving along x-direction. Formulate the expression of

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

(C)

A plane progressive wave travelling on a very long string is desGribed by the wave equation

y(x, t) = 3 x 10-2s En (0.4711 – 24nt – a, where x and y are expressed in meters and t in
seconds. The string has a linear density, p = 0.025 kg /m. Calculate: (i) the amplitude, (ii) the

wavelength, (iii) the frequency (f) and the period (T) for the oscillation on the string, (iv) the

phase velocity, (v) the transverse displacement of the wave at x = 10 m when t = 0.125 sec,
: vi I the maximum speed of a particle on the string, and (vii) the tension in the string. [Use the
general \rave equation y(x, t) = Ash(kx – at + +) for a travelling wave] .

3. (a)

1b' $_?erposition of two waves of almost equal frequencies is given by the equation y(x, t) =

===-,; +– V„'+– U .
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(i) D„i,, th, ,q„,ti,, ,f group velocity, which is .*pr.„.d as „, = : = ”p – x(',Ty

(ii) The velocity of ripples on a liquid surface is pp = g, where S is the surface tension and

p is densjty of the liquid. Find the group velocity of the ripples'

A classro,m ,f th, 1,1,mi, U„i,„,ily ,.,fT„t„„,I,,gy h„ th, dimensions of a length af 10'S

m a width ,f 5.5 m, ,.d , h,ight .f 4.O m. C,1,.1,t, th, „verberation time when (i) all af the

surfaces have the same average absorption coefficient of 0.10 and (ii) the various surfaces have

the absorption coefficients given in the table below'
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Ceiling

c oefncient

0.65

0.30

0.70

4. (a) If the distance between two objects

compound microscope. Deterrnrne
light (h=589.8 nm) for

m,i, im,g,S M, just ,epa„t,d for distinct vision PY a

the resolving power of the microscope when You use sodium
viewing. Determine its limit of resolution
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(b) W,it, th, pl,y,i„I ,ig„inGanCe of IP and I:Pl2. Haw dc' y':’" '”""ali== a "”= f"-ctiQ-?
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(c) The wavefunction associated with particle is given by P = HeR=- Calculate the momentum of
the particle.


