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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.

(2) Draw neat and clean diagram wherever
necessary.

(3) The symbols used in the paper have their
usual meaning.

(4) Figures to the right indicate full marks of
the question.

(5) Students can use non-programmable
calculators wherever necessary.

1  Answere the following questions in short : 8

(1) To which equation of classical mechanics, the
Schrodinger's wave equation can be considered
equivalent to ?

(2) Write equation to find average value of function G(x).

(3) Why wy=Atanx, -o<x <o is not an acceptable wave
function ?
(4) Write formula of one dimensional Hamiltonian operator ?

(5) What is the main difference between spherical aberration
and chromatic aberration ?

(6) Write condition of Petzval's combination.

(7) At what distance the two lenses of same material of focal

lengths 8 cm and 12 cm be kept to make achromatic
combination.

(8) Why the defect of Coma arises in a Lens ?

2 (@ Describe wave function with () reference to quantum 10

mechanics and obtain the Schrodinger's wave equation
in time dependent form.
OR
(a) Discuss expectation values of dynamical variables. 10

Describing operators in detail mention their use to find
the expectation values.
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2 () Show that <px>-<xp> =h/4zi 4
OR
b)) Ify(xt) and y,(x,t) are solutions of Schrodinger's wave 4
equation then show that wy = a,y,(x,t) + a,y,(x,t) is also
a possible solution of it.
3 (@) Describe Aplanatic surface and Aplanatic points. 10
Deriving necessary formulae discuss it for a sphere
of refractive index 'n' and radius 'r'
OR
(@) What is chromatic aberration of a lens ? Describe it 10
in detail and show that f, -f, =f xo.
(b) Radii of curvature of two surfaces of a lens are 50 cm 4
and 25 cm. If for red and violet light the refractiv indices
of material of the lens are 1.56 and 1.64 respectively then
find distance between focal lenghts of the lens for red and
violet light.
OR
(b) Using two lenses a converging achromatic lens of average 4
focal length 30 cm is prepared. If ratio of dispersive powers
of materials of two lenses is 1:2 find focal length of each
lens.
4  Write answers of any two questions as directed : 14
(1) Discuss wave function and observables.
(2) Obtain Schrodinger's wave equation in time independent
form.
(3) Write note : Astigmatism and its remedies.
(4) Discuss field of curvature and distortion for an optical
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