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= ~((10 points))Find the Laplace transform of x(z) = .Mw (e Dyt -2)).
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Problem 2
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ir&m
75 ~ (10%) Consider a continuous-time LT1 system for which the input x(t) and output y(t) are related by the

differential equation

d’y@) @)
¢ dt

=2y(t) = x(1),

-

Suppose the system is stable. Determine yft) as x(¢) = M u(t—n), where u(t) denotes the unit step function.
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Problem 3
10255 K sAFREE L4

5. Consider a feedback system shown below, where @ﬂa __st2

s$+25+4
(a) Find the smallest positive value 0@2 which the
closed-loop impulse response doesn’t exhibit any oscilla
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Problem 4
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— ~ (§%) Please define a linear system in terms of mathematical ex

—_—

pression,

= ~ (10%) Please define the properties of causality and stability for a Linear
Time-Invariant (LTI) System in terms of mathematical expression,

——

= ~ (10%) Please define an eigenfunction for an LTI system with impulse response
h(r), and show its transfer function H(s) as the corresponding eigenvalue.
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Problem 5 FJ(
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3. (10%) A second-order continuous-time linear dynamic system is characterized by the following equation:
J + 2By + w2y = ax,
f-‘\/l\tlll-
where x(t) denotes the input, y(t) denotes the output, and let us assume that § > 0 and B? < w3.
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(b) (3%) Calculate the transfer function H(jw)\2
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Problem 6 @
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/9. ( — )(10%) Consider a continuous-time finear time-invariant system- with

impulse response h(t) #e'u(?)) Determine the output y(f) om the system
1 . = / _ . | - /..M« : )
when the inputis x(¢)=u(t+1y=u(z-1). Jﬁ,s Mﬁﬁ(z 0 (++1)
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Problem 7
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75. Given a linear time-invariant {LTl) system with system function

H(s)= G +M.v.m.“| %’ please determine the impuise awno:m h(t) “and show

its corresponding region of convergence (ROC) if
{(—){10%) the system is known to be causal; @ﬂ ZouD) ol S .\@b
T...xuo@e, the system Is known to be stable. 2 \W W %4
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Problem 8
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transform,
X(s) =5 (1)
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Problem 9
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1. Consider a linear time-invariant system with impulse responseh(r) = e 'u{t +1). Determine the

output y(r) of the system when the input is x(¢)=sin’r.

(10%)

U+ < NEY

r\@z_\_v_
LWy mwt €

L

£ L Ct)

A+

<

-

<

|
w ) ~— lW»lwl.









Problem 10
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10. The bilateral Laplace transform of a continuous-time signal x(r)

TA& = .q~+ : with ROC : -3 < Re(s) < -2
(s+2)(s" +65+13)
Which of following answers is (are) correct?

(A) x(t)= Wa-rzs - Wmé cos(20)u(t) + .ﬁmo. e™ sin(20)u(t)

.wm.aé cos(20)u(t) + ,Wmmé sin(20)u(l)

=e ™ cos(20)u(r) - A e sin(21)u(r)
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