EE 361002 Signal and System HW7 Answer
4.21

(a) The given signal s
1 -
e O cos(wot)u(t) = %e’“‘c"‘”‘u(t) + ie'°‘c Jwoty (),
Therefore,

1 1
2a ~ juwp + jw)  2(a = Jwy + Jw)

X(w) =

(¢) Using the Fourier transform analysis equation (4.9) we have

Xio) = 2ai:w + sinw _ sinw

T=w T+w

(e) We have '
z(t) = (1/25)te” 2 u(t) - (1/25)te %™ u(2).

Therefore,
1/2 = 1/2;
(2-34+jw)? (2434 -w)*

X (jw) =

(g) Using the Fourier transform analysis eq. (4.9) we obtain

xou)=33[eoszu-“°—“ .

w

4.22
@=={ 5" M<3

otherwise

(oD=(t) = fe=1"/38(t - 4) + heI"/35(t + 4).
@I‘hc Fouricr transform synthesis eq. (4.8) may be written as

o0
z(t) = 2—’; /_ | X Gw)e? X0l etgy,,

From the given figure we have

2(t) = % [sin(t-3) cos(t - 3) - 1]

t-3 (t - 3)3

(d) z(2) = Z sint + I cos(2xt)
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4.23

For the given signal zo(t), we use the Fourier transform analysis eq. (4.8) to evaluate the
corresponding Fourier transform

(i) We know that
z;(t) = zo(t) + zo(~1).
Using the linearity and time reversal properties of the Fourier transform we have
2-2"'cosw — 2ve”! sinw

X1(jw) = Xo(hw) + Xo(=yw) = 1+ w?

(n) We know that
T2(t) = zo(t) — zo(~1).
Using the lineanty and time reversal properties of the Fourier transform we have

X2(jw) = Xo(jw) = Xo(—jw) =

~% + 2¢" ' sinw + we ! cosw
14w x

{iii) We know that
z3(t) = zo(t) + zo(t + 1).

Using the linearity and time shifting properties of the Fourier transform we have

1+ &% —e 1l +e™2¥)

X3(jw) = Xo(jw) + &% Xo(—jw) = T

(iv) We know that
z4(t) = tzo(t).

Using the differentiation in frequency property
. L .
XiGw) = j =Xo(w).
Therefore,

1~ 2¢e"'e™?% — jwete v
(1 + jw)?

X(jw) =



4.28

(a) From Table 4.2 we kaow that

p(t) = i aned™eot LT, P(jw) = 2% z apd(w — kuy).

n= -0 k=00
From this,

Y(ju) = go{X(iu) s )} = Y axX(i(w - ko))

k=00
(b) The spectra are sketched in Figure S54.28.
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