RC2017 Signals and Systems Homework 8
Assign: Thu 25 April 2019 Due for RC2: 1 May 2019

Instruction: Hand in your work with name and code to my desk by 10.00 am. of the due
date. DO NOT copy homework from your classmates or lend it to others. Anyone who
violates this regulation will be given -10 for the homework.

1. Compute the Fourier transform of each of the following siganals:

(a) [e7* coswpt]u(t), a >0
Solution:
The given signal is

1 4 1 .
e cos(wot)u(t) = §e’atej”°tu(t) + §e*ate’wotu(t)

Therefore,

1 1 1 1
C2jwHa—jw 2w+ a—jwy

X(jw)

(b) et sin 2t
Solution: The given signal is

z(t) = e 3 sin(2t)u(t) 4 e sin(2t)u(—t)

1 1 1 1
1) = =3t : 21 t FT Xq(1 =
xl() € Sm( )u(> — 1(.7“) 2j jw+3—752  2jjw+3+ 42

Also,

To(t) = e sin(2t)u(—t) = —w1(—t) Fr
1 1 1 1

X . :_X _' g _— —
2(jw) () = 3 2 2 w3 e

Therefore,
3J 3J

X(jw) = X1(jw) + Xa(jw) = 9+ (w+2)? - 9+ (w—2)2




()

o(t) = 14 cosmt, |t] <1
0, [t] > 1

Solution: Using the equation

X(jw) = /_OO x(t)e ¥dt

[e.e]

we have

2sinw sin w sinw
X(ju) = 2 4 2R
w T™T—W T+ w

D kst —kT), |af <1
k=0
Solution: Using the equation

X(jw) = /00 x(t)e ¥t dt

we have
1
X(jw) = 4

[te=2 sin 4¢]u(t)
Solution: We have

x(t) = ite_ztej‘htu(t) ite_%e_j“u(t)

2j 2j

Therefore,

. 1 1 1 1

X(jw) =

2j (jw +2 —j4)2  2j (—jw + 2+ jd)?

sinmt] [sin27(t — 1)
it (t—1)
Solution: We have

sin 7t

z1(t) = 0 Xi(jw) = {

1, |wl<m

mt 0, otherwise



Also

sin 27 (t — 1) , e w| <27
To(t) = w(t—1) = Xaljw) = {O otherwise
1

z(t)ai(t)ze(t) L X(w) = o {Xi(jw) * Xa(jw)}

Therefore,

e lw| <7
1/2m)(21r + w)e™ ¥, —3r <w < —7
1/2m)(37 —w)e ™, 7 <w <37

, otherwise

S~ O

(g) x(t) as shown in Figure 1 .

Figure 1: Question 1g

Solution: Using Fourier Transform formula we obtain

0 ,
X(jw) = EJ {cosQw — smw}

W

(h) z(t) as shown in Figure 2 .
Solution: If

21 (t) = i 5(t — 2k),

k=—00

then

x(t) = 22 (t) + 21 (t — 1).



Figure 2: Question 1h

Therefore,

X(jw) = Xi(jw)2+ e =7 Y 6w —km)2+ (-1)¥]

k=—oc0

1—-t, 0<t<l1

0, otherwise

Solution: Using the Fourier transform formula, we obtain
1 e7Iw  2eTIW _ 9

X(jw) = — -

jw

00
E 6—|t—2n|

n=—oo

Solution: Since, using convolution with §(¢),

z(t) = [ i ot — Qn)] x eIt = f: e lt=2n]

X(w) = ]:{ Z St — 2n)} F{e"tl}
From Fourier Transform Table, we have
2
e _
f {6 } 1 + w?
]:{ Z 5(t—2n)} = wy Z dw—nwy) =m Z d(w — nm)

Therefore,

X(w)=m Z . —|—2w25<w — nm)

n=—oo



2. Determine the continuous-time signal corresponding to each of the following trans-

forms
_ 2sin[3(w — 2m)]
@) X() = 2R

Solution: From table, we have

W w
—qi F —_
- sin(W't) rect <2W>

Using delay and duality properties, then

3sin[3(t +2m)] (w) .2
T 3(t+2m o 0 \g)¢

A i — 2 i -2
rect t et F 27r§ sin[3(—w + 2m) _ 251n(3(w )
6 7 3(—w+2m) (w—2m)

Note: sin(—A) = —sin(A). Therefore,

t\ .
x(t) = rect (6) eIt

.
(b) X(w) = cos(4w + 7/3)
Solution: From
cos(4t + g) F, md(w+4)e’s +5(w—4)eIs
By duality, we obtain
m[6(t +4)e’5 +5(t —4)e 73] T, 2mcos(—dw + g) = 27 cos(4w + g)
Therefore
cos (4w + %) Z, %[5@ +4)els 4 5(t —4)eIF]
U

(¢) X(w) as given by the magnitude and phase plots of Figure 3.
Solution: From

1 [ -
x(t) = %/ F(w)e’tdw
1 & ) )
= — |F(w)]e?“X @ et dy
2m

—00

1 0 1
N / —wejw(t_?’)dw +/ wejw(t—S)dw
2m | J 4 0
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(a)
Figure 3: Question 2c
Using by-part integral, u = w, du = dw and dv = e?“¢3)dw, v = j(tig) eIw(t=3)
we have
1 w . 0 0 1 .
z(t)=—|—| - ewt=3) / E— R
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- (j(t 3¢ 7

1 [sin(t — 3)
2 t—3
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(t—3)?

(t=32"
cos(t —3) —1
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(t
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(d) X(w)=2[0(w—1) = d(w+1)] +3[0(w — 27) + §(w + 27)]

Solution: From table,

oty =22

™ ™

3
= —sin(t) + — cos(2mt)

)



(e) X(w) as in Figure 4.

Figure 4: Question 2e

Solution: We have

() = - / P (w)e dw
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