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1. The output of an LTI system (with zero
initial conditions) to the input u(t) is
[4e−t − 3e−2t]u(t). Find (a) the impulse
response, (b) the system function, (c) the
response to the input e−4tu(t), and (d)
the steady state response to the input
cos 2t.

2. Sketch the pole-zero plot correspond-
ing to the following system functions:
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Which of the above system functions cor-
respond to BIBO stable systems?

3. A system has a transfer function with
poles s = −1 ± j and a zero at s =
−a. The response of this system to
a step input has a term of the form
K2e

−t sin (t+ φ). Express K2 in terms of
a. Plot the value of K2 as a function of a
for values of a between 0 and 5.

4. The admittance function Y (s) has poles
at s = −1± j1 and two zeros.
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The steady state current to a 6V dc input
and a sinusoidal input sin t is given below.

v(t) Steady state component of i(t)
6V dc 0 A
sin t V 0.6 sin t+ 0.8 cos t
Determine the steady state current for
the input voltage sin 2t V.

5. Consider the network shown below.

v1 v21F 1Ω

2H1Ω

1F
+
−

+

−

(a) Find the transfer function H(s) =
V2(s)/V1(s).

(b) Sketch the magnitude of the fre-
quency response function H(s)|s=jω

as a function of ω.

6. Find Vo(s)/Vi(s) of the terminated 2-port
network N in terms of Ro, RL, and the
z−parameters of N.
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7. Let the open circuit impedance matrix of
network N be

[

0 −r
r 0

]

.

2-port
Network

N

ZL(s)
1

1’

2

2’

Zin(s)

Find Zin(s) in terms of r and ZL(s). If
ZL(s) is 1/Cs, show that the network be-
haves like an inductor at the input termi-
nals.
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