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1. Consider a wave guide with a hollow cross sectional area in the form of a right isosoles triangle
as shown in the figure. The direction of propagation is the z direction, with 2z axis perpendicular
This entire problem is concerned with TM modes of angular frequency w. Hint:

to the page.
!

if z =y, eflaothy) _ gilay+ha) =,

(a) What is B, T weans ™5, field
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(b) For waves propagating in the positive z direction, we may write the z component of the electric
field as E,(z,y)e’¥*~“t), State the boundary conditions that E,(z,y) must obey.
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) Derive a wave equatlon for E,(z,y). M\( TRALY Lot

(V - ) € (69,24 -0
. eet -t
Toke 2~ Comporem + atiny  Ex(g9) @

o axf
(‘V_‘:’w J}»} + (9:,; = (Xﬂ) =0
| = |




Problem 1 continued Determme

(d) Determine the set of functions E,(x, y) that satisfy the wave equation and boundary conditions.
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(e) Determine the lowest cutoff frequency.
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2. This problem concerns radiation from a system of charges and currents that is localized near an
origin, surrounded by empty space. Suppose that, for positions r in the radiation zone, the vector

potential can be represented by the expression A(r,t) = eHkr—wt) i(-gz, with a(k,7) a given but
unspecified function. This problem is concerned with fields in the radiation zone. (7= %).

(a) Determine B(r, t).
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(b) Determine E(r,t). E—? - - Q\{\ < § (*? ra\/_\;\

(c) Show that the angular distribution of (time averaged) radiated power, 45 is given by 4& =
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Problem 2 continued
(d) A system consists of a particle of charge ) moving along a trajectory given by rg(t) =
XL cos(wot) and a wire loop of radius R > L. This loop is located in the zy plane and is centered
at the origin with current I(t) = I cos(wgt). Suppose wR/c < 1. Determine the vector function
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