
 

The Fourier Transform of Exponential Functions 𝒆𝒋𝟐𝝅𝒂𝒕 

If 𝑥(𝑡) = 𝑒𝑗2𝜋𝐴𝑡   =>   𝑋(𝑓) = ∫ 𝑒𝑗2𝜋𝐴𝑡𝑒−𝑗2𝜋𝑓𝑡∞

−∞
𝑑𝑡 = ∫ 𝑒−𝑗2𝜋(𝑓−𝐴)𝑡∞

−∞
𝑑𝑡 = 𝛿(𝑓 − 𝐴) 

 

The Fourier Transform of sin (𝟐𝝅𝑨𝒕)  and 𝐜𝐨𝐬 (𝟐𝝅𝑨𝒕) Functions 

The Fourier Transform of a cosine function can be found using the above derivation.  

Hence, expanding 

𝑔(𝑡) = cos (2𝜋𝐴𝑡) using Eulers expansion 𝑔(𝑡) = 𝑐𝑜𝑠(2𝜋𝐴𝑡) =
(𝑒𝑗2𝜋𝐴𝑡+𝑒−𝑗2𝜋𝐴𝑡)

2
  

Then  

𝐺(𝑓) = ∫
(𝑒𝑗2𝜋𝐴𝑡 + 𝑒−𝑗2𝜋𝐴𝑡)

2
𝑒−𝑗2𝜋𝑓𝑡

∞

−∞

𝑑𝑡 

=
1

2
[∫ 𝑒𝑗2𝜋𝐴𝑡𝑒−𝑗2𝜋𝑓𝑡

∞

−∞

𝑑𝑡 + ∫ 𝑒−𝑗2𝜋𝐴𝑡𝑒−𝑗2𝜋𝑓𝑡
∞

−∞

𝑑𝑡] 

=
1

2
[∫ 𝑒−𝑗2𝜋(𝑓−𝐴)𝑡

∞

−∞

𝑑𝑡 + ∫ 𝑒−𝑗2𝜋(𝑓+𝐴)𝑡
∞

−∞

𝑑𝑡] 

=
1

2
[𝛿(𝑓 − 𝐴) + 𝛿(𝑓 + 𝐴)] 

The Fourier Transform of  

𝑠(𝑡) = 𝑠𝑖𝑛(2𝜋𝐴𝑡) =
(𝑒𝑗2𝜋𝐴𝑡−𝑒−𝑗2𝜋𝐴𝑡)

2𝑗
 will be  

𝑆(𝑓) =
1

2𝑗
[𝛿(𝑓 − 𝐴) − 𝛿(𝑓 + 𝐴)] 
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