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Time: [1 H<lurl [vla_x. Niarks: 20]

Instructions to candidates:
1) All questions are compulsory.
2l Figures to the right indicate full marks.
3) Use of scientific calculator is allowed.
4l Use suitable data where ever required.

Q 1) Attempt any two.
a) Derive an expression for con<lition of destructive interference by reflection

from a thin uniform film whicl-r has ir refractive inclex greater than its
surrounding.

b) with the heip of neat diagrams, dcrirre an expression for minima in
Fraunhofer diffraction from a singie slit using phasor diagram.

c) Two glass plates with refractive index of 1.5 enclose a wedge shaped film
of water with refractive index of 1.33. Ten fringes are observed over a
length of 14mm by using light of wavelength 5890A. Calculate the angle of
the wedge in seconds.
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a)

b)

c)

Q3)
a)

Attempt any two.
If the density of states in the conduction band is given bv

3t
gc(E) = #l#] '' 1E-8,1'1, for E > Ec, derive an expression for number
of electrons in the conduction band.
starting from the expressiorrs for rire Fermi energy on the n and p sides of
a p-n junction diode, derive and expression for built-in potential Vs1.
If the probability of finding an electron o.064 ev above the Fermi energy is
O.O77, what is the temperature of the solid?

Attempt any one.
Assuming a joint density of states

r tm: t3/z
8l(E) = JA - E* and Boltzmann s ,Cistribution for carrier distribution
f(E) = *p (-*), show that the maximum in the Luminescence Intensit5r

due to inter-band transition occurs at E = E* + T
Derive an expression for ffi r" terrns of refractive index of the material
of an LED and its surrounding arising cLue to critical angle 1oss.
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