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Re-Exam Mathematical Physics, Prof. G. Palasantzas 

 Date  08-07-2016 

 Total number of points 100 

 10 points free for coming to the re-exam 

 For all problems justify your answers 

Problem 1 (15 points)  

Find the value of c  for which  1)( 
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Problem 2 (15 points)  

Consider the power series:   
(−3)𝑛
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For which  values of  x  is the series convergent? 
 

Problem 4 (15 points)  

Problem 3 (10 points)  

Determine the Taylor series of                                         at the point x=c (B) using 

geometric series and give its interval of convergence. 
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Consider the definition  of the Dirac delta function: 

Problem 6 (20 points)  

𝑓(𝑥) = 𝑐𝑜𝑠2(2𝜋𝑘𝑜𝑥) 

𝑓(𝑥) = 𝑐𝑜𝑠3(2𝜋𝑘𝑜𝑥) 
 

(a: 10 points) Derive the Fourier transform of  the function:  

 

(b: 10 points) Derive  the Fourier Transform of  the function: 

Tip: cos(x)=(e
ix
 +e

-ix
 )/2 
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 dxexfkF kxi 2)()(Assume a function  f(x)  has the  Fourier transform: 

Problem 5 (15 points)  

Find the periodic solutions in complex form of the equation    
𝑑𝑚𝑊

𝑑𝑥𝑚
+ 𝐴𝑊 = 𝑓(𝑥)                     

 

with A (0) a  real (non-integer) number,  and  f (x) a known 2L-periodic function.  

 

 

Consider the Fourier series for  f  and W :                                  , 
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