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Question 1 (2 marks)

The duality property of the CTFT states: if

x(t)
F←→ X(jω),

then

X(jt)
F←→ 2π x(−ω).

Prove the duality property.

Question 2 (8 marks)

Consider the signal x(t) = e−a|t| for constant a > 0.

(a) [3 marks] Compute the CTFT X(jω) directly from the analysis equation

X(jω) =

∫ ∞

−∞
x(t) e−jωt dt.

(b) [3 marks] Using the result of part (a) and the duality property proved in Question 1, deter-
mine the CTFT of

g(t) =
1

a2 + t2
.

(c) [2 marks] Using Parseval’s theorem applied to g(t), evaluate the integral

I =

∫ ∞

−∞

1

(a2 + t2)2
dt.

Express your answer in terms of a.


