338 The Continuous-Time Fourier Transform

BASIC PROBLEMS

4.21. Compute the Fourier transform of each of the following signals:
(a) [e™* cos wotlu(®), a >0 (b) e sin2¢
1+cosmt, |t =1 ®
(@xm={a H>1 @ 35 _oaks(t— kT), lal <1

(€) [te~2 sin 4f]u(p) (f) [Som]sin2rel)

(g) x(t) as shown in Figure P4.21(a)  (h) x(¢) as shown in Figure P4.21(h
mwﬁ{“ﬂ0<“l @ Zpo_ et

0, otherwise n=Te

Figure P4.21

4.22. Determine the continuous-time signal corresponding to each of the foll
transforms.
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Figure P4.22




Chap.4 Problems

(@) X(jw) = 2sinBe-2m)]

w—2ar
b) X(jow) = cos((4w —i)- /3)
(¢) X(jw) as given by the magnitude and phase plots of Figure P4.22(a)
@ X(jo) = 2[6(w — 1) - 8(w + 1)] + 3[6(w — 27) + 8w + 2m)]
(e) X(jw) as in Figure P4.22(b)

™~

. Consider the signal

e 0=r=1
*o(t) = {O, elsewhere °

Determine the Fourier transform of each of the signals shown in Figure P4.23. You
should be able to do this by explicitly evaluating only the transform of xy(f) and
then using properties of the Fourier transform.

Xo(t +1)

Figure P4.23

4.24. (a) Determine which, if any, of the real signals depicted in Figure P4.24 have
Fourier transforms that satisfy each of the following conditions:
(1) Re{X(jow)} =0 :
@) ImX(jo)} =0 ,
(3) There exists a real a such that e/**X(jw) is real
@ [ X(jw)dw =0
) |2 wX(jw)do =0
(6) X(jw) is periodic
(b) Construct a signal that has properties (1), (4), and (5) and does not have the
others.
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Figure P4.24




