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Questão 1 (20 pontos)
Propagação de Ondas Planas

(a) (10 pontos) Uma onda começa no ponto a, propaga-se 100 m por um dielétrico
com perdas para o qual α = 0, 5 Np/m, reflete com incidência normal em uma
fronteira em que Γ = 0, 3 + j0, 4 e então retorna ao ponto a. Calcule a taxa da
potência final depois da volta.

(b) (10 pontos) Uma onda plana circularmente polarizada à direita, no ar (η0), é nor-
malmente incidente em uma lâmina semi-infinita com ε′R = 3, 45 e ε′′R = 0. Calcule
as frações de potência incidente que são refletida e transmitida e descreva as pola-
rizações de todas as ondas envolvidas.

Questão 2 (60 pontos)
Linha de Transmissão

(a) (20 pontos) A impedância caracteŕıstica de uma certa linha de transmissão sem
perdas é 72 Ω. Se L = 0, 5µH/m, calcule: C, vp, β se f = 80 MHz e Γ se a linha
for terminada com 60 Ω.

(b) (20 pontos) Para linha de transmissão representada abaixo, calcule, sem o auxilio
da carta de Smith, Vs,out para f = 60 Hz e f = 500 kHz
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Figure 10.29 See Problem 10.15.

seen by the voltage source-resistor combination; (b) evaluate the power that
is dissipated by the load; (c) evaluate the voltage amplitude that appears
across the load.

10.15 For the transmission line represented in Figure 10.29, find Vs,out if f =
(a) 60 Hz; (b) 500 kHz.

10.16 A 100-! lossless transmission line is connected to a second line of 40-!
impedance, whose length is λ/4. The other end of the short line is
terminated by a 25-! resistor. A sinusoidal wave (of frequency f ) having
50 W average power is incident from the 100-! line. (a) Evaluate the input
impedance to the quarter-wave line. (b) Determine the steady-state power
that is dissipated by the resistor. (c) Now suppose that the operating
frequency is lowered to one-half its original value. Determine the new input
impedance, Z ′

in , for this case. (d) For the new frequency, calculate the
power in watts that returns to the input end of the line after reflection.

10.17 Determine the average power absorbed by each resistor in Figure 10.30.

10.18 The line shown in Figure 10.31 is lossless. Find s on both sections 1 and 2.

10.19 A lossless transmission line is 50 cm in length and operates at a frequency
of 100 MHz. The line parameters are L = 0.2 µH/m and C = 80 pF/m. The
line is terminated in a short circuit at z = 0, and there is a load
ZL = 50 + j20 ! across the line at location z = −20 cm. What average
power is delivered to ZL if the input voltage is 100 ̸ 0◦ V?

10.20 (a) Determine s on the transmission line of Figure 10.32. Note that the
dielectric is air. (b) Find the input impedance. (c) If ωL = 10 !, find Is .
(d) What value of L will produce a maximum value for |Is | at ω = 1

Figure 10.30 See Problem 10.17.

(c) (20 pontos) Uma linha bifiliar sem perdas tem uma impedância caracteŕıstica de
300 Ω e uma capacitância de 15 pF/m. A carga para z = 0 é um resistor de 600 Ω
em paralelo com um capacitor de 10 pF . Se omega = 108 rad/s e a linha possui
comprimento de 20 m, use a carta de Smith para calcular Γ (na carga) e Zent.

Questão 3 (20 pontos)
Guia de Ondas

(a) (10 pontos) Um guia de ondas de placas paralelas deve ser constrúıdo para operar
no modo TEM na faixa de frequências 0 < f < 3 GHz. O dielétrico entre as placas
deve possuir ε′R = 2, 1. Determine a separação máxima d permitida entre as placas.
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(b) (10 pontos) Um guia de ondas de placas paralelas com d = 1 cm é feito com um
material com η = 1, 45 entre as placas. Se a frequência de operação é 32 GHz, que
modos irão se propagar?

Questão Bônus 4 (10 pontos)
Demonstre a criação da carta de Smith
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