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You have 50 minutes to complete this examination.

This exam has 4 problems and a total of 8 pages.

Please write your name in the space provided on each page.

Please draw a box around to clearly indicate each answer.

You must show your work to receive full or partial credit (where applicable).

Some questions may have little or no partial credit.

Please, please, please check and double-check your work and calculations!!

All answers must have units where appropriate, and be in proper engineering notation.
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1. [34 pts] Answer the following questions:

(a) [] For a series RLC bandpass filter, which element would you adjust, and by how much, to
double the bandwidth without changing the center frequency?

\ [ —— [
We= T § »~ /
RS | ) ( L2 Ao 2R chowgzy E
¢
’12\ Q % fi“‘”sw A ;Wit;{ {/\)c) §
e }
L b i

(b) [ ]For a system with transfer function H(s) = determine whether this system is

s+1
(s=2)(s+3)’
stable or not. Explain why.
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, what is the Laplace domain response, G(s),
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(c) [.. pts] For the transfer function H(s) = IE Ty

of the circuit due to a time-domain unit step input?
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2. [19 pts] Write a PSPICE netlist file that maybe used to generate the Bode plots for the circuit in Figure 1. Let
C=20nF,R=500, and L =50 uH. Scan your frequency from 10 kHz to 10 MHz, with 20 steps per

decade.
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Figure 1 Circuit for Problem 2
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3. [30 pts] For the waveform in Figure 1:
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Figure 2 Waveform for Problem 3

(a) [6 pts] ldentify all symmetry properties for f(t). Briefly explain your reasoning
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(b) [24 pts] Find the Fourier series representation of f(t) in closed form (i.e., the expression of f{t) should
use the summation symbol and contain no “a,”s, “b,”s or ellipsis “...”).

084 %yww f

" a
i\ An = O

s — \
T s A A

L ©
1@ l’”’x
g Tn g\ T e 3
’ﬁZMQTMﬁﬁﬁﬁgiﬁ — — O\
«mf 1,3:{%% " | %’%\ 2TV
¢
L

Page 4.0f 8




Name:

3. Cont’d (work space)
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4. [30 pts] For the RC circuit in Figure 3(b)}, the response v,(t) is due to the excitation shown in Figure 3(a).
(Note: there are 3 parts to this problem; part (c) is on the next page)
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Figure 3 Input signal {a) and circuit diagram (b} for Problem 4

(a) [10] Draw and fully label the Laplace domain circuit diagram. )
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(b) [4] What is the impulse response of this circuit in time domain?
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(c)} [This partis on the next page] -
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4 (c) [1 & pts] Using convolution integrals, find the zero-state response for ¢ > 0.
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4- Cont’d (work space)
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