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Problem 1 [15 Points]

a) Giventhat x,(t) =TI(t), usetheintegral definition of Fourier Transform to find the
Fourier Transform of x, (t).
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b) Thesignal x,(t) hasthe Fourier Transform X ,(f ) =
, . t —

Find the Fourier Transform of x 2(?3) .

c) Consider the signal x,(t) shown in following graph:
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The Fourier Transform X ,(f ) of the above signal is given by (select an answer):
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1) —j12sinc?®(f)cos(6x f) 2) j12sinc®(f)sin(6r f) 3) jésinc?( f)cos(6r f)
4) —j12sinc?(f)sin(6x f) 5) 6sinc®(f)cos(3x f) 6) 6sinc’*(f)sin(3zf)

[Hint for part c): The Fourier Transform of x(t) = A(t) is X(f)=sinc?*(f)].



Problem 2 [15 Points]

Consider thefollowing LTI (Linear Time Invariant) system, with impulse response h(t).

X (t)
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a) It is known that for time-domain signals, the input-output relation is given by the
convolution y (t) =x(t)*h(t).

i) Write the corresponding input-output relationship in the frequency-domain [between X (f ),

Y () and H(f)].

i) Suppose that the impulse response is given by h(t) = 27 exp(—2zt)u(t) . Use the integral
definition of the Fourier Transform to show that the frequency response is given by

H (f ) =1/(L+ jf ).

iii) Plot the double-sided amplitude spectrum of H (f ) and specify the type of filter.

b) Now suppose that the input is given by x (t) =5cos(2xt ), find:

i)Y (f ) [Expressed in the simplest possible form].

i) y(t) [Expressed in the smplest possible form].



Problem 3 [15 Points]

a)

\ 4

1 2 3 4 5 ¢
Thesignal x,(t) shown above can be expressed in terms of singularity functions as:
X, (t) =5u(t) =5r(t) +5r(t -1) +2u(t -3) - 2u(t —4)

i) Find the La Place Transform of x,(t) .

ii) Find the La Place Transform of dx, ) .

b) Find the inverse La Place Transform of the signal X ,(s) = Le_75 :

3+12



Problem 4 [15 Points]

Find the inverse La Place Transform of the following signals:

5s? +17s+15
a) X (8)= ———
(s® +5s +4)(s+1)
2
b)Y(s):zs +14s +17

s +6s+10



