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1. Given the expression of the B-field at distance z directly above the center of a circular coil
of radius a carrying current / is
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A stack of'the coils are connected in series to form a solenoid of turn density »n. The solenoid

is centered along the z-axis. It has a finite length extending from z = —d/2 to 0. By
superposition, find B at the (x, y, z) = (0, 0, +d/2).

2. Consider a long coaxial cable of inner and outer radii @ and b, respectively. The gap is filled
with air. The length of the cable is L. Find
(a) the capacitance C using Gauss’s law,
(b) the inductance L using Ampere’s law, and
(c) calculate a value called the characteristic impedance Z = (L/C)"? if b= 5 mm, and a =
I mm.

3. An infinitely long wire of current / flowing towards the +y-direction is put on the y-axis. The
current is:
I = Iy exp(=Yot)
where /o is the amplitude and y is a rate. A rectangular open wire loop of height / and width
b is put at distance d away, as the following figure shows. Find the induced voltage } across

the loop.
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4. The following considers electromagnetic wave propagating in free-space (without charges or
currents).
(a) State the Maxwell’s equations in terms of E and H for the free-space.
(b) Show that the four equations are satisfied by:

E = E,cos (w(g - t)) x

H= %cos (w(g - t))j\/

for some constants £y and @, where c is the speed of light in free-space.
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