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Question 1
A parallel plate capacitor device contains a dielectric slab as shown below, with plate spacing d, and
area of diclectric Ay, and free space A Using field theory (no circuit methods, assume electric field is
iform):

how that the electric field in éree space is the

e as that in dielectric
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Find the capacitance using the charge definition for capacitance
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Find the energy stored in the capamtor, then find the energy if the dielectric is removed (the work done
in removing the dielectric) ' \

Wf\? aa

—

1 Ea
& ; \( Vo ’ | ground

e




Question 2 | ; ;
Ajcylindrical conductor of radiu@ and lengﬂ@, with conductivityé
e ends, find (in terms of the given variables): ,

/wnce of the rod )
RR E'd\d/”—‘-%a &
>=QS B,
=L LT T

5
(e o By
7V s = Je3V.ds S Vrbs@nd
The current density / L , =
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i Thecurrent-density as a-function of charge density and charge velocity (vector form)
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a vol_tag@, is applied actoss
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Consider copper, with resistivity of 1.7 10™® Ohm-meter. Find the resistance if the length is 1 m, and
radius 100 squared micrometer. Find R
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The quality factor is defined as Q = w L /R. Find Q for an inductor i];iﬁductance is 100 mH, frequency
is 10 MHz and resistance as above
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Question 3

A spherical capacitor is made from two conducting shells, of inner one with radius a, and outer of
radius b. A voltage is applied to the outer shell, and inner is grounded.
Sketch the device

Assuming charge Q is on the outer shell, find surface charge density on outer and an inner shells

Find the Electric field using Gauss law ~
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Find the electric ﬁeld:if relative pe%n_itt_ivity is3 Q = E :———3—6{’—* E\\
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Find the capacitance of the device from flux relation
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Question 4
-A") The magnetic field of an infinite length straight line of current I on z axis is
ke hame
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If line is parallel to z axis, passing through (1,2,0), express the magnetic ﬁeld in Cartesian coordinates
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If line is parallel to@ passing through ongm,/express the magndtic field in Cartesian coordinates
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