
 

 

Answer on Question #57093 – Math – Calculus 

 

Solution 

We use the standard definition of Fourier transform as 

ℱ{𝑓(𝑡)} =
1

√2𝜋
∫ 𝑓(𝑡)

∞

−∞

𝑒𝑖𝜔𝑡𝑑𝑡. 

It is accepted in many textbooks a well as in Wolfram Mathematica. The Fourier transforms 

of Heaviside step function and sine-function are supposed to be known: 

𝐹1(𝜔) = ℱ{sin𝜔0𝑡} = 𝑖√
𝜋

2
(𝛿(𝜔 − 𝜔0) − 𝛿(𝜔 + 𝜔0)) 

𝐹2(𝜔) = ℱ{𝐻(𝑡)} =
𝑖

√2𝜋𝜔
+ √

𝜋

2
𝛿(𝜔). 

Then by the convolution property in the frequency domain we obtain 

ℱ{𝐻(𝑡) sin𝜔0𝑡} =
1

√2𝜋
∫ 𝐹1(𝜔

′)
∞

−∞

𝐹2(𝜔 − 𝜔′)𝑑𝜔′ = 

= −
1

2√2𝜋(𝜔 − 𝜔0)
+

1

2√2𝜋(𝜔 + 𝜔0)
+
𝑖

2
√
𝜋

2
𝛿(𝜔 − 𝜔0) −

𝑖

2
√
𝜋

2
𝛿(𝜔 + 𝜔0). 
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