: Department of Physics, IIT Delhi

. I Semester 2007-2008: PHL110 Fields and waves I Minor
T 1 How Answer all questions Maximum Marks:20

EoGadCompmite the diverpence of the fuucetion
0= (reost)F + (rsing)d + (rsin cos :zﬁ)rf).

Venly the divergence theorem for this Tunction, using us your volume,
w lienmnspherieal bowl of vadiug 12 with its base in the ¢ y plane, and
cenbred an the origin

by BEvaduate the inreeral

o] (o5

7

Hoere Vo ds icsphiere of vadius R centred an the origin 8.

2 A noncconducting anmdar ning with uniform surface charge density o
o the apper surface, L inner rading a and outer radius 6. It lies in
the vy plane with centre at the origin. Compute the potential and the
electrie field die to this ar any point on the z axis, (say 2 =2a). 5.

S A sphieneal conductor of radius g carries a charge Q. It is surrounded

el

Q.Z%j ((—é‘.;—J

vy

Pr g

EARN - 9

by achnese diclecuie matenal of susceptibility v, up to aradius 0. Find bh—a (!J») 3&.’
the clectrostanie enerpy ol this conlisnration, 6. E"’&

PoGive short rensons as to whether the [ullowing statements are true or
fal=e (Noreasnis = noarks)

() Ont of alb the vediad Gields (of the form X = J(r)7), only the inverse

sguuare faw field has the property that its total flux (except at the originf""

i5) conserved. 2.
(b A conducting sphere of radins R has two non-overlapping cavities
of vadius /4 1t 15 connected to a voltage source V. A charge +Q is
novs placed at the centre of one of the cavities. The potential in the
other covity will be unchanged. 2.
fe)There s o nonzero bound surface charge density at the boundary
E S belween the dieleetric and vacuum in both the half filled infinite
L parallel plate capacitors, shown below. 2.
i i.“‘
l,r"t'.‘\*" ~ PLEASE RETURN THE FORMULA SHEET AFTER THE MI-
' NOR.

r=co(l + xe) = ege,
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