EEL 3123C TEST 3 - PART A - MANDATORY DURATION: 60 minutes

1. The current through a 50 €2 resistor is ¢ (¢) = 4texp(—t)w(t). What
percentage of the total energy dissipated in the resistor can be associated
with the the frequency band 0 < w < /3 rad/s? (50)

2. Find the z parameters for the following circuit (30)
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3. The following signals are sampled at 50 Hz: (a) sin(100xt), and (b)
cos(1007t). Which ones would exhibit aliasing? Justify your answer. (20)

EEL 3123C TEST 3 - PART B - OPTIONAL DURATION: 60 minutes
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2. Given a series RLC circuit, compute the component values that yield a

bandreject filter with a bandwidth of 250 Hz and a center frequency of
750 Hz. Use a 100 nF capacitor. (20)

1. Find the inverse Laplace transform of F (s) =

3. Compute the transfer function of a series RC low-pass filter (R = 100 €,
C = 10 uF). Compute the expression for the steady state output to an
input v; = 10sin (1007t). (20)

4. The periodic square wave shown below is applied to the circuit shown
below. Derive the first four nonzero terms in the Fourier series that rep-
resents the steady-state voltage v,. Which frequency component is elimi-
nated from the output voltage and why? (40)
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P 16.28 [a] For the circuit in Fig. P16.28
s2 4+ (1/LC)

H) = G i/re)s + (1/10)

I}é _ 95 x 10 Elé" — 5000

H(s) = 2 _;_552()4(;0255;2%501 108

H(jw) = 25 x 212:}282)*:;50006‘)

i, 24 x 10° _ = 099978/ = 1.19°

T 24 % 108 + jb x 10

16 x 108
Hy — — 0.99563/ — 5.36°
8= X105 ji5 x 107~ 0O (=537
0
Hi= —— =0
57 j25 x 107
—24 x 108
H, 4> 10 — 0.98953/8.30°

~ 94 x 108 + 535 x 107
From Assessment Problem 16.6

Va1 = 840/0°V; V3 = 280/180° V



V5 = 168/0°V; Vi =120/180°V
Thus,

Vi = 840/0°H, = 839.82/ - 1.19°V
V3 = 280/180° H; = 278.78/174.64° V
Vo5 = 168/0°Hs =0V

Vo7 = 120/180°H; = 118.74/ — 171.70°V

v, = 839.82 cos(10,000¢ — 1.19°) + 278.78 cos(30,000f + 174.64°)
= 4+ 04 118.74c0s(70,000t — 171.70°) +--- V
[b] The 5th harmonic, that is, the voltage having a frequency of 50 krad/s.

The circuit is a passive bandreject filter with a center frequency of 50
krad/s.





