EE 361002 Signal and System HW11 Answer
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6.25. (a) We may write H.(jw) as

. (1 - jw) 1= jw
H, = = :
)= Tret - - 2
Therefore,
H,(jw) = tan™[~w].
wnd daHu(jw) 1
Talw) = - d::w s T &
Since 74(0) = 1 # 2 = 74(1), 7a(w) is not a constant for all w. Therefore, the frequency
response has nonlinear phase.

(b) In this case, Hy(jw) is the frequency response of a system which is a cascade combination
of two systems, each of which has a frequency response H,(jw). Therefore,

aHy(jw) = <H.(jw) + <H,(jw)

and
2d<H.(jw) 2
dw T 14wt
Since 7(0) = 2 # 4 = 7(1), ny(w) is not a constant for all w. Therefore, the frequency
response has nonlinear phase,

nw) = -

(c) Iu this case, H(jw) is again the frequency response of a system which is a cascade
combination of two systems. The first system has a frequency response H,(jw), while
the second system has a frequency response Ho(jw) = 1/(2 + jw). Therefore.

aHy(jw) = <H(jw) + €<Ho(3w)
and
d<Ha(jw) _ ddHo(jw) 1 5 2
dw dw T 14wt A+t

Since 7.(0) = (3/2) # (3/5) = 7c(1), n{w) is not a constant for all w. Therefore, the
frequency response has nonlinear phase.

Telw) = =

6.27. (a) Taking the Fourier transform of both sides of the givea differential equation, we obtain

W -, S
HGw) = X(Gw) 2+jw

The Bode plot is as shown in Figure $6.27.
(b) From the expression for H (jw) we obtain

<H(jw) = = tan"} (w/2).
Therefore,

daH (jw) = 2
dw 4+w?

T(w) = -
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(¢) Since z(t) = e~*u(t), '
A
Therefore, )

Y(jw) = X(jw)H(jw) = G+30C%50)"
(d) Taking the inverse Fourier transform of the partial fraction expansion of ¥ (jw), we
obtain
y(t) = e 'u(t) — e *u().
(e) (i) Here,

RO G oo .
YOu) = Grier

Taking the inverse Fourier transform of the partial fraction expansion of Y (jw), we
obtain
ylt) = e 2u(t) — te~Hu(t).
(i) Here,

Y(jw) = 0+79)

Taking the inverse Fourier transform of Y (jw), we obtain
y(t) = e ul?).

(iii) Here, :

(1 + 3w)(2 + jw)?’

Taking the inverse Fourier transform of the partial fraction expansion of Y (jw), we
obtain

Y(jw) =

y(t) = etult) + %e’z‘u(t) - te~u(t).
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