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Example 6.17 (Frequency-domain differentiation property). Find the Fourier transform X of the function

x(t) = t cos(ω0t),

where ω0 is a nonzero real constant.

Solution. Taking the Fourier transform of both sides of the equation for x yields

X(ω) = F{t cos(ω0t)}(ω).

From the frequency-domain differentiation property of the Fourier transform, we can write

X(ω) = F{t cos(ω0t)}(ω)

= j (DF{cos(ω0t)})(ω),

where D denotes the derivative operator. Evaluating the Fourier transform on the right-hand side using Table 6.2, we

obtain

X(ω) = j d
dω

[π[δ (ω −ω0)+δ (ω +ω0)]]

= jπ d
dω

[δ (ω −ω0)+δ (ω +ω0)]

= jπ d
dω

δ (ω −ω0)+ jπ d
dω

δ (ω +ω0). �
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