ESE305 Homework #5
(DUE 10/28/99)
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(@  x(t) =2u(t) - u(t - 4)]

2(1-e ™) _ 4e7 i
w o

sin(2w) = 8e * sinc(2w)

X(w) = [ x(veat = Zf: e gt =

(b) x(t) =e™[u(t) - u(t - 4)]

1-ee'™ _1-6.144x10"e'™"
3+ jw 3+ jw

(©)  x(t) =2t(u(t) - u(t - 4)]

X (W) = 2 L4te‘jmdt

ax

Ixeaxdx = e—z(ax -1
a

X (w) = f: e g =

2(1+ jAw)e ™ =2  (2- j4sindw)e ¥

w2 w?

X(w) =

(d)  x(t) = cos(4rt)[u(t +2) —u(t - 2)]

X(w) :I2 %(e””‘ + e—j4nt)e—jwtdt = 2[sinc(2w - 8m) +sinc(2w + 87T)] = 2V\2IS|n(ZV\;)
N w2 — 167
_ (2w)* sinc(2w)
w? — 161

5.3

(@  x(t) =2u(t) —u(t - 4)] = 2rect(‘?)
From Table5.2: rect(t) = rsinc(L)
FromTale5.1: f(t-1) = F(we ™
O X(w)=8sinc(2w)e '*"

(b) x(t) =e™[u(t) —u(t-4)] =V —ee ¥yt -4)
FromTable.2: e™®u(t) = 1_
a+ jw
FromTdeb5.1: f(t-1) = F(we ™
1 e—12e—j4w _ 1- e—4(3+ jw)

0 X(w) = -
W) 3+jw 3+ jw 3+ jw




(©)  x(t) = 2t[tu(t) — u(t - 4)] =t(2rect(32))
From Table5.2: - jtf(t) - d';\(NW)

Let f(t)=2rect(2), then F(w) =8sinc(2w)e '*"
dF (w) _ 2(1+ j4w)e’'*" -2
dw

0t (1) = j%

O X(w) =]

W2

(d)  x(t) = cos(4mt)[u(t +2) — u(t — 2)] = cos(47t)rect(t/ 4)
FromTable5.1: f,t)f,(t) - 2—1n F,(wW)* F, (W)

FromTable5.2: cos(w,t) = n{d(w-w,)+d(W+W,)]
rect(t/t) = rsinc(wr/2)

O X(w) = %Tn{é(w—4n) +o(w+4m)]* 4sinc(2w)

= 2[sinc(2w - 81) +sinc(2w + 8)]

5.8
g(t) =162.6cos(377t - 0.5) = 162.6cos[377(t — 42)]

G(w) =162.61[6 (W —377) + 6 (w + 377)]e 1033w
=162.6r[6(w-377)e % + 5(w+ 377)e!*?]
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f(t) can be recognized to be the result of convolving two rectangular

pulses:

f(t) = f,(t)* f,(t)

f (1) fo(t)
A A

v
v

0 3 t 0 1

f,(t) = 2rect(*22) < F,(w) =6sinc(3w/ 2)eitsw
fz(t) = reCt(t - 05) = FZ(W) = S.nC(W/ 2)e_j0.5W
O F(w) = 6sinc(3w/ 2)sinc(w/ 2)e /2"

g(t) = f(10t) = G(w) = 1—10 F (w/10) = 0.6sinc(3w/ 20)sinc(w/ 20)e™1*?*



5.15

h(t) = sin(2t)

=sinc(2t) « H(w) =Zrect(w/4)
X(t) = cos(2t) +sin(3t) = X(w)=mdo(w-2)+d(w+2)]+ %[6(w— 3) -d(w+3)]
y(t) = x(®)* h(t) = Y(w) = X(w)H (w)

OY(w) = %zrect(w/4)[5(w—2) +o(w+2)- jo(w=3)+ jo(w+3)]

:%[a(w—2)+5(w+2)]

y(t) = gcos(zn

5.19

(@) usethetime-scaling property:
jw

-w?> +10jw+ 24

g(2t) - %G(W/Z) -

(c) Use the time-differentiation property:
dg(t) . _ W
dt WG(w) -W> +5jw+6

(d) Use the time-scaling property:

jw

) - G(-W)=————
9(-) = Gow) =

5.20
(@ f=Yol-nT), T,=8x10°  w,=250m
g, (t) = 8cos(w,t)rect(t/4x107%)

= 8cos(250m)rect(t/4x107%)

= 4rect(t/4x10—3)ej250m + 4rect(t/4x10—3)e—j250m
G,(w) =16x10°°[sinc(2x10™(w ~ 2501)) +sinc(2 107 (w + 2507))]



F(w) = i W, G, (NW, )3 (W — nw,)

=Y 4nfsinc("7) +sinc(""3)]6 (w - 250m)

n=-oo

F, (w)

A
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(b)

f,)=5 g, t-nT,), T,= 4%x107°, w, =500mT
g,(t) = 8cos(250rt)rect(t/4x107°) = g, (t)
F,(w) = Z 50071G, (n50077)d (W — n5007T)

= z8n{sinc[@] +sinc[ %2115 (w - n500m)

n=-o0

F,(w)
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(c) The zero-frequency component of F,(w), F,(0) =2F,(0). Theimpulsesin
F,(w) are more widely separated.



