EE 350 Signals apd Systems Midterm Exam 1
n. Oct. 10, 2005

S
Instructor: G Kesidis

INSTRUCTIONS:
e Answer all questions.
e Show your arguments and justify the steps.
e You do not need to numerically simplify your answers.
e Circle your answers where appropriate.
e The total marks of the exam is 50.

e The duration is 75 minutes.
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Problem 1:
For t €Reals, define g(t) = 3t[u(t) — u(t — 4)], where u is the unit step, and

o0

z(t) = Z 4g(t — 5k)

k=—00
(a) Plot z and g.
(b) Is z periodic? If so, state its period.

For a certain linear, time-invariant system, suppose v is the zero state response (ZSR) to
u and w is the ZSR to tu(?).

(c) Find the ZSR to g in terms of v and w.
(d) Find the ZSR to z in terms of v and w.

(e) Is g a power signal or energy signal or neither? If a power (respectively, energy)
signal, find its /{)ower (respectively, energy). —

(f) Is = a power signal or energy signal or neither? If a power (respectively, energy)

signal, find its«power (respectively, energy). <‘—O
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Problem 2:
For the system

+ /_; f(r)dr

with input f and output y:
(a) Determine whether the system linear.
(b) Determine whether the system time-invariant.
(c) Determine whether the system causal.

(d) Find the impulse response, h.

(e) By graphical convolution means, find the zero state response, y(t) for ¢ > 0, to the
pulse

f@®) = u(t)—u(t-2).
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Problem 3:

|

f@ R2§

For this linear, time-invariant circuit with input f and output v,

(a) Find the differential equation describing the input-output relationship by first writ-
ing one nodal (KCL) equation.

Now assume the initial current ¢(0) = 34, R; = Ry = 1) and C = 0.25F.
(b) Find the total response v(t), ¢ > 0, to the input f(t) = 3sin(2t) by finding:

(i) The zero input response, vz;y.

(ii) The zero state response, vzs. Hint: first find the ZSR to complex exponential
signals &’** and then write the ZSR in terms of (real valued) sines and cosines.

B’U -
- 2 = D\Y—r /L _L A
(Ll p?, Qlt < + (o CV\-@

1) WU +Rv = Lhﬁ

o el ot condudirn (D), mote
Foyem B (1(0= V(D byq eVL

Siner HO=0 | ()= Yy, (0)= ~103= =3

=[c- -3 |




Problem 3 (Cont.):
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