EEE2035F: Si gn alsand &/Sterns | 1. (10 marks) Plot the signals given below. Where appropriate, assumethat s(t) isthe signal
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11 March 2011 @ z1(t) = cos(rt).
(b) l“z(t): s(rt)u(t +1).
SOLUTIONS (©) z3(t) = Ls(¢) (thegenerallsed derivative).
OEACES .
(€) z5(t) = s(3— )
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e Thetest isclosed-book.

e Thistest has four questions, totalling 25 marks. e A .
e Answer all the questions. ' : -1
e You have 45 minutes. S za(t)
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2. (5 marks) Let s(t) bethesignal

t

0 1 3

and supposethat y(t) = §(¢) — 6(t — 2).
(@ Ploty(t).

(b) Calculate [ s(t)y(t)dt.

(©) Findz(t) = [°7_ s(\)y(t — N)dA.

() Plotisasfollows:
@) y(t)
f 2

° i(-1)

(b) The solution is obtained using the sifting property:

oo

/_Oo s(t)y(t)dt:/oc s(t)[é(t)fé(th)]dt:/_m s(t)é(t)dtf/_ s()3(t — 2)dt

= /jo 5(0)é(t)dt — /oc 5(2)6(t — 2)dt = s(0) — 5(2).

(c) Again using the sifting property:

/jo SOt — Ndr = /0o SOV — ) — 6(t — A — 2)]dA

—o0

[too much repetition and complexity here]

3. (5marks) Let z(t) = u(t — 2) and h(t) = u(t — 1), whereu(t) isthe unit step

w11 (t>0)
© {o (t<0).
(@ Plotz(t) and h(t).

(b) Find and plot y(t) = x(t) * A(t).

(@) Plotsasfollows:

h(t)

(b) Graphically iseasier, but anaytically the solutionis

y(t) = z(t) * h(t) = /700 x(A)h(t — N)d\ = / u(A—2)u(t — A —1)dA

o] t—1
= / u(t—A—1)d\ = / dA.
2 2

Thusy(t) =0ift —1 < 2,0rift <3.Fort > 3wehavey(t) =t—-1-2=t—3:

’
’

slope=1

y(t)




4. (5 marks) Suppose we have a system

a(t) ——— H —— )

that obeys the input-output relationship y(t) = =(t) + 1.
(8 Find and plot the output y; (¢) when theinputis z1 () = u(t).
(b) Find and plot the output y2(¢) when theinput is zo(t) = 2u(t).
(c) Isthe system homogeneous?

(d) Isthe system linear?

(@ If theinputisz;(t) = u(t) then theoutputisy; (t) = x1(¢) + 1 = u(t) + 1

2

1

0

(b) If theinputiszo(t) = 2u(t) thentheoutput isya(t) = x2(t) + 1 = 2u(t) + 1:
3

y2(t)

t

—1

0

(c) For the above cases we have that zo(t) = 2z (t), but we observe that yo(t) # 2y (t).
Therefore the system is not homogeneous.

(d) Sincethe system is not homogeneousit is not linear.




