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Example 6.9 (Time-domain shifting property of the Fourier transform). Find the Fourier transform X of the function

x(t) = Acos(ω0t +θ),

where A, ω0, and θ are real constants.

Solution. Let v(t) = Acos(ω0t) so that x(t) = v(t + θ

ω0
). Also, let V = Fv. From Table 6.2, we have that

cos(ω0t)
CTFT

←→ π[δ (ω−ω0)+δ (ω +ω0)].

Using this transform pair and the linearity property of the Fourier transform, we have that

V (ω) = F{Acos(ω0t)}(ω)

= Aπ[δ (ω +ω0)+δ (ω−ω0)].

From the definition of v and the time-shifting property of the Fourier transform, we have

X(ω) = e jωθ/ω0V (ω)

= e jωθ/ω0 Aπ[δ (ω +ω0)+δ (ω−ω0)].

Thus, we have shown that

Acos(ω0t +θ)
CTFT

←→ Aπe jωθ/ω0 [δ (ω +ω0)+δ (ω−ω0)]. �
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