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Problem 12) We begin by finding the Fourier transform of exp(i𝑎𝑎𝑥𝑥2), then use its real and 
imaginary parts to determine the Fourier transforms of the functions cos(𝑎𝑎𝑥𝑥2) and sin(𝑎𝑎𝑥𝑥2). 
This is possible because both cos(𝑎𝑎𝑥𝑥2) and sin(𝑎𝑎𝑥𝑥2) are real and even functions of 𝑥𝑥 and, 
therefore, their Fourier transforms must be real as well. 
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Consequently, 
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completing the square 

𝑦𝑦 = 𝑥𝑥 − (𝜋𝜋𝑠𝑠 𝑎𝑎⁄ ) 
change of variable: 

𝑥𝑥 = √𝑎𝑎𝑦𝑦 
change of variable: 


