Problem 1
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1. (5%)

The output (3(#)) of a continuous-time system is related to its input (x(¢)) as y(¢) = e %(t-2), £0.

Determine whether the system is (a) stable (2%), (b) causal (1%), (c) linear (1%), and (d) time
invariant (1%).



Problem 2
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6. (6%)
Find the Laplace transforms of the following functions.
(1) h(®) = e™u(?)
(2) h(t) = te~tu(t)



Problem 3
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8. (6%)
Find the locations of poles and zeros and discuss the causality and stability of the following
s-domain transfer function.

25+ 3

H) = 73572




Problem 4
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10. (8%) _
Find the impulse response (i.e., 4(t)) and the transfer function (i.e., H(s)) of the following
CT LTI system. The input signal is x(t) and the output signal is y(t).

h(t)
x(t) — 397 hy (1) y(t)
h(t) —

hi(t) = 8(t), hy(t) = e tu(t),and hi(t) = e~ tu(t).




Problem 5
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Z ~ (15%)
(—) (5%) Determine the Fourier representation of the following signal
x(t) = 2e tu(t) — 3e~?u(t)
(=) (10%) Find the time-domain signals corresponding to the following Fourier transform representations:
S e —
t—qe @

1
2+;(w =3)  24j(w+3)

5%  Y(w) =



Problem 6
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+ ~ (10%)
A causal LTI system has an impulse response A(f) that satisfies the differential equation
dh(t)
dr
where ¢ is a constant. Moreover, the system output is (2/15)e’ when the input to the system is €.
(—) (3%) Determine the constant c.

(=) (3%) If the transfer function of this system is H(s), find its poles.
() (4%) Specify the region of convergence of H(s) and tell whether or not the system is stable.

—2+43h(t) = e M u(t)+ ce”'u(t),



Problem 7
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— ~ (10%)

cos(m‘),M <0.5

. Use linearity and time
0, otherwise

(a) (5%) The impulse response of an LTI system is A(¢) —{

invariance to determine and plot the output y(¢) for x(#)= o(¢+1) — o(¢—1).



Problem 8
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— ~(10%)

(a) (5%) Consider an LTI system with input and output related through the equation:

y@) = e x(r-1dr

The impulse response () for this system = . Is the system causal? (simply

answer yes or no)



Problem 9
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t

()

» (15%) Consider the continuous-time LTI system with input x(¢), output y(¢) and impulse response

h(?), for which we are given the following information:
x()=0,t>0and X(s)=(s +2)/(s-2),and y(t) = —-g-ez'u(—t)+ %e"u(!) .

(10%) Determine the transfer function, H(s), of the system (3%), its region of convergence (2%), and
the impulse response 4(¢) of the system (5%).
(5%) What is the output y(¢) if the input to the LTI system is x(z) = e, -00 < t < 00?



Problem 10
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F ~ (5 pts) A continuous-time linear system S with input x(f) and output y(7) yields the following input-output
pairs:

x(t) = e’ —5 y(t) = '™
x()=e’" s y(t)y=e

(—)(2 pts) Is this system linear time-invariant? Just simply answer yes or no.
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