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Note: (a) All questions are compulsory.

Q.No Question

Q1 (a)For a sphere of radius R evaluate volume of

from 0—1.

Q2 Suppose you have some charge gthg 4 configuration which at
: ggetic field B. Show that work

time t produces electric field
done per unit time per unit wglurhg i E.J. Also, show that energy per
(EXB)

unit time per unit area
Ho

4. field is given as

Q3 (@)Derive an ex%n f‘B’f continuity equation for current density J 2+2=4

and obtam co% itign for steady state current. Write the corrected

fd.patihtial in a certain region of space depends only on x
as.}r-‘-ax%b, where a, and b are constant. Find the
space charge p(x).

Q4 ‘%:%lﬁﬁng Maxwell's equations, derive the wave equation in free space. 4
Q3. $)The potential of a certain electrostatic field has the form 3+3=6

d=a(x>+y?)+bz?, where a and b are constant. Find the magnitude and
direction of the electric field strength vector.

() A certain oscillation results from the addition of coherent
oscillations of the same direction &= a cos {@t+(k-1)b}, where k is the

number of the oscillation ( k=1,2,3,......... N), ¢ is the phase difference
between the k™ and (k-1)™ oscillations, Calculate the amplitude of the
resultant oscillation.
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Q.7

(a) A ray of light is incident on the surface of a glass plate of refractive
index 1.55. Calculate the angle of incidence for which the reflected
light is completely plane polarized. What is the plane of vibration of
this light? What is the corresponding angle of refraction?

(b) A sugar solution in a tube of length 20 cm produces optical rotation
of 130. The solution is diluted to one-third of its previous
concentration. Find the optical rotation produced by a 30 cm long tube
containing the diluted solution. _

(a) Derive the relation for calculating the refractive index of liquid
using Newton’s Ring method. #

) Explain the basic difference in intensity pattern of single-slit gt

3+2=5

double-slit diffraction using mathematicat and graphical me % el
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