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1. Consider a continuous-time LTI systesn with input x(r)=e u(t)—e’'e“u(t-1) and
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impulse response (1) =o(1) + 'S +e?8(t—-2)+e 5t -3)+-

(a) Determine the Laplace transforms of x(7) and A(r). (6%)
(b) Determine the output y(7) using the results of (a). (6%) 7 —-l j <0 pn i'l'
2. Consider the following Laplace transform pair: L 6— S l :
-5ty
=t €
x(t)<—5—>( A Re{s}>-2.
(a) Determine the time-domain signal x(¢). (5%) G=-21 )
Zr4stg 77\

(b) Determine the Laplace transform of I‘:x(3r)dr . (5%)
. Consider the followmgﬁvefactsabwtarealslgnalx(t)wnh.

pence. |

4. Consider a continuous-time LTI system for which the input x(7) and output y(f) are related by
th following diffrenial equaton: | "
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7. Consider a causal discrete-time LTI system with input x[n]=(=1/5)"u[n]-(1/3)"u[-n ~1]

and output y[n]=(=1/5)"u[n].
(a) Determine the z-transforms of x[n] and y[n]. (6%)

(b) Determine the corresponding impulse response. (6%)
8. Consider the following cascade interconnection of two continuous-time LTI systems:

9 System B

{
xL__’ System A

Also assume that the following three facts are given:
e System A is causal with impulse response h(t) = e u(t).
 System B is causal and is characterized by the differential equation

DO 4 y0) =22 4 awi).

1)
dt s
e The output is y(7) = 0 when the input is x(t)=e” . H(Z) . H(s)'{’

(a) Find the system function H(s)=Y(s)/ X(s). Sketch the pole-zero diagram and indicate

the corresponding region of convergence. (8%)

(b) Determine the differential equation relating y(/) and x(1). (4%) !




