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Problem 1

(a)

(b)

Compute the convolution of the following pair of signals x(¢) and h(t) by calculating X (jw) and H (jw),
using the convolution property, and inverse transforming.

2(t) = e tu(t), h(t) = e'u(—t)

Given the Fourier transform pair
eIt £> 2
1+ w?
Use the differentiation property and the duality property to determine the Fourier transform of
4t

Hint: You need to firstly determine the Fourier transform of te~ .

Solution
(a) We have
Y(jw) = X (jw)H (jw)
1 1
N [1+ij1—jw]
Y2, 12

T 14w 1+jw

Taking the inverse Fourier transform, we obtain

‘We know that

ol FT, 2
14 w?
Using the differentiation in frequency property, we have
d 2 4jw
ety =y T
s i G ey
The duality property states that if
FT .
g(t) = G(jw)

then
G(t) <5 2mg(jw)
Now, since
45w
P
¢ (1 +w2)2
we may then sue the duality to write
44t
7@ £> 27Tw€7|w|
Multiplying both sides by j, we obtain
4t

A 2jmwe "
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Problem 2

Problem 2

Show that the three LTI systems with impulse responses

hao(t) = —25(t) + 5e 2 u(t),
hs(t) = 2te” " u(t)

all have the same response to z(t) = cos(t).
Solution

We have
2(t) = cos(t) <5 X (jw) = 7[6(w + 1) + (w — 1)]
Then for each LTI system,
(i) we have
FT ) 1
hi(t) = u(t) = Hi(jw) = o + 7 (w)
Therefore, -
Y (jw) = X (jw)Hy (jw) = ;[5(@0 +1) +6(w—1)]
Taking the inverse Fourier transform, we obtain

y(t) = sin(t)

(ii) We have
)

2+ jw

ha(t) = —26(t) + 5e~2tu(t) 5 Hs(jw) = —2 +

Therefore, -
Y (jw) = X (jw)Hz(jw) = j[5(w +1) +6(w - 1)]

Taking the inverse Fourier transform, we obtain
y(t) = sin(t)
(iii) We have

2

hs(t) = 2te tu(t) ¢ Hy(jw) = e

Therefore, -
Y (jw) = X (jw)Hs(jw) = ;[5(10 +1) +6(w—1)]

Taking the inverse Fourier transform, we obtain

y(t) = sin(t)




