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. The given electric field £ in spherical coordinates(r,6,¢)is given,

E(F)= %(2 cosO7 +sin 09)
r

where K is a constant with the appropriate units and?,é are unit vectors in spherical coordinates

¥, 0, respectively.

(a) Sketch the electric field lines in y-z plane.  (5%)

(b) Find the corresponding electrostatic potential ficld. (5%}
(¢) Sketch the equipotential lines in x-z plane.  (5%)

(d) Find the charge distribution for the electrostatic field. (5%)

A conducting sphere of radius R, with charge (g ) is surrounded a thick concentric conducting
shell of inper radius R, (> R, )and outer radius R,(> R;) . The shell carries net charge (—¢g ).

(a) Find the surface charge density atR ,R,, R, (5%)

(b) Find the electric energy density. (5%)
(¢) Find the potential at the center of the sphere.  (5%)
(d) Find the capacitance of the system.  (5%)

. There are infinite uniform surface currents, current density (I? ) in z-direction flowing over the

x = O plane, surface current density (~K /2) flowing over the x = d(d > () plane, and surface
current density (=K /2) flowing over the x = —d plane.

(a) Find the magnetic field atx > d . (5%)

(b) Find the magnetic field at d > x > 0. (5%)

(c) Find the magpetic field atQ > x > —d.. (5%)

(d) Find the magnetic field atx < —d . (5%)

A conducting sphere of radius R with charge Q is spinning with constant angular velocity @

along the y-axis.

(a) Find the current distribution.  (5%)

(b) Find the magnetic dipole moment of the sphere?  (5%)
(c) Find the magnetic field distribution. (5%}

(d) Find the electromagnetic energy density.  (5%)

. An alternating current/(¢) = I, sin(wt) flows down a long straight thin wire and returtis along

a coaxial conducting tube of radius R . Assuming that the magnetic field goes to zero outside
the tube.
(a) Find the magnetic field under the quasi-static approximation. (5%)

' (b) Find the induced electric field. (5%)

(¢) Find the displacement current density. (5%}
(d) Find the energy flux density. (3%)




