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A complete paper consists of answers to all questions
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Problem 1: This question has 5 parts (a through ¢). In the following we are concerned
with electro-dynamical fields in their instantaneous form.

a) Give Faraday’s law in its differential form and derive its integral form. Identify the
fields (symbols) in your equation by their names and units in SI system. [7 pts]
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b) Give Ampere’s law in its differential form and derive its integral form. Identify the
fields (symbols) in your equation by their names and units in SI system. [7 Pts]
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¢) Give Gauss’s law for electric charges in its differential form and derive its integral
form. Identify the fields (symbols) in your equation by their names and units in SI
system. [7 pts]
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d) Show that the Gauss law for magnetic fields (the so called non-existence of magnetic
monopoles) can be derived from one of the above laws. [7 pts]
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e) Derive the current continuity equation from Maxwell’s equations. [7 pts]
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Problem 2: Consider a lossless transmiésion line.

a) Derive the equation for r-circles in the Smith’s chart. Identify the r-circles’ center and
radius. Show all your work. [15 Pts]

b) In the figure below draw and identify the following:
e 7 =0 circle, = 0.5 circle, and r =1 circle . [6 pts]
IT| =1circle. [3 Pts]

e x=0 circle, x=1 circle, and x = -1 circle. [6 pts]
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Problem 3) The electric field of an electromagnetic wave in vacuum given by
E(F,t)=4a, E, cos[lOs x[t—il + 6'} :
¢
is the sum of
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c
and

E(F.)=a, 243 cos[lOEt x[t_i)__;ﬁ ]’

¢
where c is the speed of light in vacuum.

a) What are the numerical values of E, and 87 [15 pts]
b) Find the expression for E(r t) (Show all of your work) [15 pts]
¢) What is the expression for H(7,1)? [5 pts]
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