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( English Version )

1. Answer any two questions : 10 x2 =20

a) Determine the positions of “aplanatic foci”
for a spherical surface. In construction of
which optical instrument, this principle is
adopted ? 8+2

b) A plane wavefront of light falls obliquely on
a transparent film, with parallel surfaces.
Find the condition of interference by the
reflected ray. Hence determine the
condition of interference for normal
incidence of rays on that film. 8+2

C) What is Rayleigh criterion of resolution ?
Applying it, determine the expression for
resolving power of a plane grating. Find the
least number of lines that a diffraction

grating would need in order to resolve in
the second order D2 and D1 sodium lines

of wavelengths 5890 A and 5896 A
respectively. 3+4+3

d) i What are the differences between
polarised and unpolarised lights ? 2

ii) When the polarisation of light is called

(i) linear, (ii) elliptical and

(iii) circular ? 1+2+2
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iiij) Find the state of polarisation when
the x and y components of the electric
field are given by
E =E_ sin(ot+ kz)and

E =E _ cos (ot+ kz). 3
Yy o

2. Answer any three questions : 6x3=18

a)

b)

d)

With a neat ray diagram, find expression for
longitudinal chromatic aberration for a thin
converging lens ; and show that for a single
lens, image can never be chromatic
aberration free. S5+1
Discuss ( in detail with ray diagram )
Stokes treatment for phase change on
reflection. 6
What do you mean by a non-reflecting
film ? Find the expression for the refractive
index of the material of this film. 2+4
Discuss in detail how the strength of a cane
sugar solution can be determined with the
help of a polarimeter. 6
State Fermat’s principle. Establish the laws
of reflection at a plane surface from
Fermat’s principle. 2+4
) What is “Kerr cell” ? Explain briefly. 3

ii) ~ Mention the defects of vision. 3
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b)

d)
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Answer any four questions : 3x4=12

In Llyod’s single mirror experiment, explain

why the central band is ‘dark’, instead of

‘bright’, when monochromatic light is used.
3

State the conditions for sustained
interference pattern. 3
Calculate the thickness of quartz half-wave
plate for the spectral line of wavelength
5890 A for which refractive indices of the
medium of o-ray and e-ray are respectively,
u0=1-53 and ue=1-55. 3
Critical angle for glass placed in air is 40°.
Calculate the angle of polarisation. 3
What do you mean by ‘coherence time’ and
‘coherence length’ ? 3
Explain ‘Purkinje effect’ in brief. 3
Wavelength of a light wave in vacuum is A.

What will be energy of this photon ? 3

Obtain the ‘translation matrix’ of an optical

system for paraxial rays. 3
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