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Q1 Let x(t) be the signal as shown below:
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(b) Plot x(3t-6)
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(c) Plot x(3+t)
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(d) Plot x(2-t)
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(f) Plot 2x(t) +2
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(g) Plot 2x(2t) +2
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(i) Plot the even and odd part
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(j) Express x(t) in terms of singularity functions (impuls,step,ramp)

x(t)=u(t+3)+%r(t)—%r(t—3)—2u(t—3)



Q2 For each signal below , determine if the signal is periodical or not
periodical . If periodical , find its fundamental period

(@) x(t) = cos(3t) + sin(5t)
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Note : Least Common Multiple (LCM)



Q3 Evaluate the following integrals:

(@) T cos(2t)o(t)dt

(b) T cos[(2(t — (71 A5 (t - (z ] 4))dt

Recall the rules about integrating delta functions: §(t) is nonzero only at ¢ = 0. so r(t)dit) = 1{0)é(t). and
f o(tydt = 1, cof ~aft)d(tydt = f_' 2(0)d(t)dt = a( D}f _d(t)dt = r(0). We can time-shift the delta
ﬁmctmn &(t — to) is nonzero only at ¢ = tg, so 2(t)8{t = tp) = 1[€oj6(€—rn '111df ()4 (t — to)dt = a(to).

(a) Tcos(Zt)&(t)dt
ST cos(2t)8(t)dt = cos(2-0) f7_d(t)dt = 1

(b) ]O Cos[(2(t — (7 / 4))5(t — (rr | 4))dlt = cos[(2(t — (z/ 4)]_,/4 = COS[(2(( / 4) — (7 | 4)] = cos[0] =1



Q4 Let the system that describe the input x(t) and output y(t) be described as
2
yt) = [x(r-2)dz
1

Determine weather the system is (explain)

(@) Memoryless

The System has memory , the output , y(t) depends on inputs x(t) over
a period of time

(b) Invertible

The system is not invertible. The input at time t, cannot be determined
from knowledge of the output at t; .
(c) Stable (BIBO)

The system is stable . A bounded input x(t) will result alwayes in a bounded
output y(t)
(d) Time invariant

Let y(t) = TIx(®)] = [x(t—2)dt = IIx(t—t,)]= [ x(t—t,—2)dt
Since y(t-t,) :jx(t —t,—2)dt =I'[x(t —t,)] = The system is Time invariant
(e) Linear

2

Let y,(1)= Tx ®]= [x(t-2)dt vy, ()= Ix, = [x,(t-2)dt

1

Then TTeyx () +a,x, ()] = .Zf[alxl(t —2)+ax (t—2)]dt = falxl(t ~2)dt+ _Z[azxz (t—2)dt

2 2
= aljxl(t—z)dtmzsz(t—z)dt = a,y,(t) +a, Y, (t) = Linear
1 1



