Monday, October 7, 2024 Al/5

EE 381 Electric & Magnetic Fields Examination #1 (Fall 2024)
Name € e,)/ A

Instructions: Closed book. Put answers in indicated spaces, use notation as given in class for coordinates & vectors,
& show all work for credit. Insert equation sheets in exam. £o=8.8542x10"2F/m & po=4nx10" H/m

1) Given points B(2,-7,3), A(5, 8, -3), and D(3, -4, 8) (in meters), and vectors, F = xz a, —3x’ c?y +2ya.
(N), O0=2a,-4a_(N),and G=94,-24, +7a, (m) find:
i k8 ) )

a) the vector product of O with the position vector pointing to point 4,
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For the lossless transmission circuit shown, Zo=50Q, u=2.4x 10°m/s, (=17.9cm f=2.88 GHz, Zix
=30 +;110Q, Z; =75 Q, and ¥,

30 £0° (V). Calculate Vo, lo, I'in, VSWR, V5" and the time-average
power to the load P;. Express complex answers in phasor form A28 with angle in degrees
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l
3) Given the cylindrical points £(2,n/3, -3), F(5,5n/3, -3), and G(6, 2n/3, 8) (distances in units of meters),

and vectors P = —p’ a,+3za,—7sin(¢)za. and R_=3&p—6d¢+8é2,ﬁnd:

a) the Cartesian coordinates for points F and G,

Pont £ (5,°75,-3) loont &/6, 5 &)
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b) the vector component of P parallel tof with both vectors at point £, apd £z, % _,33
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c) the distance between points F and G.
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4) For the lossless transmission circuit shown, Zo=300Q, u = 2.7 x 108 m/s, { = 2.66A, f=488 MHz, I,

=0.86£-118", Z,=270Q, and Vy=30 £0" (V). Using a Smith chart (show & label all work), find
Zi, Tin, Zin, VSWR, and Yin. Express reflection coefficient answers in phasor form AZ6 w/ angle in
degrees & admittance/impedance in rectangular format a + jb.
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