Problem 1 [15 pts]

For the function

F() = 2u(t)u(l — 1) + (—t* +4t)ult — Nu(3 - 1) — 3(t — 4)ult — 3)uld —1).

Sketch the functions f(t), and %, and give an analytic formula for the latter in its simplest

form.
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Problem 2 [20 pts]
Consider a linear system with input-output relationship
[ v
y(t) = f et (a)do
—oc
a) Find the impulse response function h(t, 7).
b) Is the system time invariant? Causal? 3,
. ; 3
¢) Now take the input to be z(t) = tu(f). Find the output y(z). :
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Problem 3 [15 pts]

Consider the differential equation

dy(t)

it

Find the solution y(i) for ¢ = 0.

+y(t) =1,

ot

y(0) = 1.
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Problem 4 [20 pts]

Consider the interconnection of linear, time-invariant and thus &y and S shown
above. Let ¢1(t) and ga(t) denote respectively the step responses of &y, Sa. '

i' (a) For the special case g,{t) = u(t)[1 — e, galt) = u(t)e %,
find the step response giz(t) of the cascade.

D_ (b) Now for the general case, give a formula for gia(t) as a function of g1(t) and ga(t).
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Problem 5 [30 pts]

Consider the system described by the input-output relationship:

ylt) = {E{ﬂ if #(t) = 0,

0 otherwise.
{E a) Is the system (i) linear? (i) time invariant? (iii) caqsal?

iy a2y
D‘ ) We apply the input z(f) = —* + 2¢; sketch (), ar andl E&f

6 ¢) Find the Laplace transform Y'(s) for the output y(t) in part b), and give its domain of

CONVETECTICE.
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