Homework 9 Solution

EE312 Fall 2015

Textbook Problem Solution:

4.21. (a) The given signal is
1
e * cos(wot)ult) = 3¢ aterwoty(t) + ;r"“c"""‘u(l).

Therefore,

| I . 1
X(jo) ‘z[a-j(mﬂ_w) a+j{%+w):|

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

o YGw) 2
HUw) = X0y = "R+ 25w + 8

Using partial fraction expansion, we obtain
1

. 1
”(Ju)-jm jw+4

Taking the inverse Fourier transform,
h(t) = e *u(e) — e~ *u(t).

(b) For the given signal z(t), we have
: . ;
X = @eor
Therefore, 2 1
Y(w) = XGHGY) = o0 v 8) @ + 301
Using partial fraction expansion, we obtain

3 1/4 1/2 1 o 1/4
Y('w,=jw+2- (jw + 2)2 " Gw+2)? jw+4d

Taking the inverse Fourier transform,
o) = ie"‘u(t) & %te"‘u(t) + e~ y(2) - %e"“u(t).
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4.34. (a) We have
Y (jw _ Jw+4
X(ow) 6-w?+ 585w
Cross-multiplying and taking the inverse Fourier transform, we obtain

‘{‘:‘(;) + sﬂ'd—(‘fl +6y(t) = ‘-"zd"(;g +4x(¢).
(b) We have
H(w) = . :

2+ jw 34w
Taking the inverse Fourier transform we obtain,
h(t) = 2e"u(t) — e >u(t).

(¢) We have
1 1

Ttiw  (d+w)?

X(jw) =

Therefore,

Y (jw) = X(jw)H(jw) = F:_);)‘_(m.)

Finding the partial fraction expansion of ¥ (jw) and taking the inverse Fourier trans-
form,
A R
y(t) - 3¢ u(t) 3¢ u(t).

5.1. (a) Let zfn] = (1/2)*"'uln = 1]. Using the Fourier transform analysis equation (5.9), the
Fourier transform X (¢) of this sigoal is

Z z[n]e2"

na-oo

= i(lﬁ)""c""‘

nwl

X(e™)

- i(llz)nc-MH-OI)
n=0

o 1
(1= (1/2)e=2¥)

= e

5.2. (a) Let z[n] = &[n — 1] + §[n + 1]. Using the Fourier transform analysis equation (5.9), the
Fourier transform X (') of this signal is
. o0
X(e™) = z z[n)e "
n=-00
= ¢4 &Y= 2008w
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5.4, We note from Section 5.2 that a periodic signal z[n] with Fourier series representation
z[n) - z ake)l('nlN)n
Au<N>
has a Fourier transform

X@) = 3 2mais (w-— 3;—") :

(a) Consider the signal zy[n] = sin(§n + 7). We note that the fundamental period of the
signal z){n] is N = 6. The signal may be written as

2[n] = (1/2§)@ 37+ D = (1/2j)e 2308 = (1/25)e0 T ¥ - (1/2j)e %2 %n,

From this, we obtain the non-zero Fourier series coefficients ax of zi[n) in the range
~2<k<3as
ay = (1/2j)%, ooy = =(1/2))e7%

Therefore, in the range =x € w < , we obtain
X(e™) = 2nayd(w- 2?”) + 2ra._ 8w + gg)
= (x/) {8 ~ 2%/6) = 7"/ *§(w + 27/6)}

5.21. (a) The given signal is
z{n) = uln — 2] = u[n = 6} = 8(n — 2] + 8[n — 3] + 8[n — 4] + 8[n - 5).
Using the Fourier transform analysis eq. (5.9), we obtain
X(eW) m e eI 4 e~ 4 e,

(f) The given signal is
z[n] = =38[n + 3] — 28{n + 2] — b[n + 1] + éfn - 1] + 28[n — 2| + 34n - 3.
Using the Fourier transform analysis eq. (5.9), we obtain
X(&) = =369 = 263 — &V 4 77 4 26 4 3¢

(h) The given signal is
z[n] = sin(5wn/3) + cos{7xn/3)
= —sin(xn/3) + cos(mn/3)
" -%[enﬂ - €I 4 2 4 ¢ I
Therefore,

X(&) = - S{o(w=/3) = S0+ /I slblo=/3) +8l + /3 w0 <l <x.
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Software Problem Solution:

1(a):

Magnitude responsa
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Phase response
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2 (a):
Magnitude response (4.19)
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2 (b):
Phase response (4.19)
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3 (a):

[H{jeo)|

£ H{jw) (rads)

Magnitude response (4.33a)
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b):
Phase response (4.33a)
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4 (a):

Magnitude response (4.34)
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4 (b):
Phase response (4.34)
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