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PROBLEM:
Try your hand at expressing each of the following in a simpler form:

(a) [28(t —2) + 2etu(t) + cos(100xrt)u(t)] = 8(t — 5) =
(b) [8(t —.002) + 8(t + .002)] cos(100xt)u(t) =

d, B
(©) 5 e u® —ut -2} =

(d) /[a(r —.002) + 8(7 + .002)] cos(1007 T)u(r)dr =

Note: use properties of the impulse signal &(t) and the unit-step signal u(t) to perform the simplifications.
For example, recall

t

S(t) = %u(t) where u(t)=/ 8(z)dt =

—00

{1 fort >0
0 fort<O

Be careful to distinguish between multiplication and convolution. Convolution is denoted by a “star”, as in
X(t) % 8(t — 2) = x(t — 2) and multiplication is usually indicated as in x(t)3(t — 2) = x(2)8(t — 2).
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() 28(H-2) kL (t-5) + 2etult)xEt-5) + cos (oot ult) ¥ (£-5)
= a8(-7) + 2&Ey(4-5) + cos (100m(t-5)) u(t-5)
Note: vsed the shifting Property: X(£)x&(£-S)= x(¢-5)

(B) S (t-0.002) cos (10ont)ult) + & (¢ +o.002)cos(100md) ult)

Note: use He Sampln'nj Propcrl‘j () 8(t-a)= fla)L(t-)
cos (100x (0.002)) u(0.002) §(£-0.002) + cos(loon(- “0.003)) a(—o 002) §(t+0.002)
co5( o.arr) L” O
= cos(o.ar) §(4-0.002)

(€) Toke derivative with the preduct role:

4 &2t (e-
oTe e* u({) d!: w(t-2)

= _2&™ulh) + €256@) —~ (-2e¥ulta) + E2H4-2))
e’s(t e?s(t-2)
= —ae?tu ey £ 4(k) F2EXU(-2) —et S k-2)
+
(4) g $(t-0.002) cos(IboxTYa(r)dt +

t
L Aol + | e dustonluty e
eval @ t=0.002 eval at T= «—o.oo:.J

t w(-0.0c02) =0
ﬁ cos(o.:zrr) S(‘t’—o.oo:z.)d‘b: + O
-0
t
= cos(0.ar) u.(t-o.oo;l)l
00

= cos(o.2x) u(t-0.002)
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