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1 i :
(a) In a Newton’s ring ( by reflection) experiment using light of wavelength A the centre of the
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plano-convex lens just touches the glass plate so that there is a central dark spot. What should

be the vertical distance by which the lens has to be be raised above the glass plate so that the
dark spot turns bright?

(b) S}VO pglarigers A and B are placed in a manner so that their bass axes are perpendicular. If
ere is a light source in front of polariser A calculate the orientation of the pass axis of & third
pplanser C placed in between so as to maximise the intensity of light passing through C.

(c) Show that the divergence of a curl of an arbitrary vector field is zero.

(d) The plane of polarisation of linearly polarised light is rotated by 4° when it passed through
a 20cm long tube containing a sugar solution. If the specific rotation -is 66%}%—’ find the
concentration of sugar.

(e) If the Brewster’s angle for a glass slab is 59° find the refractive index of the slab.
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2. (a) In an Young's double slit experiment one of the slits is covered by a thin mica sheet of refractive
index 1.58. The separation between the two slits is 0.1 cm and the perpendicular distance
between the plane containing the slits and the screen parallel to it is 50 cm. Due to the
introducticn of the mica sheet the central fringe is shifted by 0.2cm , find the thickness of the
mica sheet.

(b) A bichromatic source of light with wavelengths, A\, = 60004 and A2 = 45004 is used in a
Newton'’s ring(by reflection) experiment. It is found that the n** dark ring due to Ay coincides

with the (n + 1)** dark ring for As. If the radius of curvature of the lens is 100cm find the
diameter of the n** dark ring for As.

[2+3]

3. (a) Discuss how circular and elliptical polarised light can be obtained from a plane polarised light
using a quarter waveplate.

(b) Show analytically how a left circularly polarised light wave can be combined with a right cir-

cularly polarised wave of same amplitude , wavelength and frequency to yield a plane polarised
light wave.

[2+3]
4. (a) Explain the phenomenon of missing order spectra in a diffraction grating.

(b) For the bichromatic Sodium vapour light of wavelengths 58904 and 5896 A find the total number

of lines N for a diffraction grating so that the two wavelengths are just resolved for the 274 order
as per Rayleigh’s criterion .

[2.5+2.3)
5. (a) Find the minimum thickness for a quartz half wave plate with u, = 1.54425 and p, = 1.55336
for light of wavelength 58934

(b) if p is the electric charge density and 7 is the current density then show that the conservation
of electric charge leads to the equation %f +V. -f =0
[2+3]

6. (a) For a vector field given by ¥ = yi + (z + p)j find its line integral along the straight line AB
joining the points A(1, -1.0) and B(-1,1,0)

(b) using the vector integral theorems deduce the differential forms of the four Maxwell's equations
from the corresponding integral forms of the equations.
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