King Fahd University of Petroleum and Minerals — Physics Department
PHYS305 — Electricity and Magnetism I — Term 211 — Fall 2021
Second Major exam 03 December, 2021 (Time 2:00 hours)

QH1: (5+5+5+5) f]‘m)wudo{

Consider a charge q is placed on z-axis at a distance d above an infinite/conducting plate
centered at the origin in the xy-plane.

a) Find the potential due to this charge configuration at point P above the xy-plane.
b) Find the electric field at point P.
c) Find the surface charge distribution on the conducting plate.

d) Find the force between the charge and the conducting plate. Z
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Q#2: (5+5)

Two infinite grounded metal plates lie parallel to the xz-plane one at y=0 and the other at y=a.
The left end at x=0 is closed off with an infinite metal strip insulated from the two plates and

maintained at a specific potential V..

(a) Find the potential inside the slot created by the metal plates and the strip.
{(b) Determine the charge density on the metal strip.
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Q#3: (5+5)

A surface charge density o(0) = k cos 8, where k is a constant is glued over a sphere of radius
R. Find the potential inside and outside the sphere.
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Q#4: (5+5)

A sphere of radius R carries a polarization P = k7, where k is a constant and # is the vector from
the center.

(a) Calculate the bound surface and volume charge.
(b) Find the electric field inside and outside the sphere.
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Q#5: (242+2+2+2)

A metal sphere of radius@ carries a chareﬂ It is surrounded out to radius b by a linear dielectric

material of permittivity &.

{(a) Find the displacement vector inside the sphere 0 < r < a, in the
dielectric medium a < r < b, and in the outer space r > b.

(b) Find the potential at the center of the sphere relative to infinity.

(c) Find the polarization P.

(d) Find the volume bound charge p, and surface bound charge a,,.
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