
Reexam Mathematical Physics, Prof. G. Palasantzas  
• Total number of points 100  
• 10 points for coming to the exam  
• Justify briefly your answers for all problems  

Problem 3 (20 points) 

Problem 1 (10 points) 

Problem 2 (15 points) 



Problem 5 (10 points) 

 Consider the Fourier transform definitions                                                 and  
                           
Calculate the  Fourier transform of    𝐹 𝑥 = 𝑠𝑖𝑛2 휀𝑥 + cos(휀𝑥) 

𝐹 𝑘 =  𝐹 𝑥 𝑒−𝑖2𝜋𝑘𝑥𝑑𝑥
+∞

−∞

 𝛿 𝑘 =  𝑒−𝑖2𝜋𝑘𝑥𝑑𝑥
+∞

−∞

 

Problem 6 (20 points) 

(a: 10 points) Calculate the analytic form of the function                                                                                             
with  a real  number. 

G()=  𝑡2𝑒−|𝑡|𝑒−2𝜋𝑖𝑘𝑡cos2(8𝜋𝑘)𝑑𝑡𝑑𝑘
+∞

−∞

+∞

−∞
 

(b: 10 points) Consider the boundary value problem for the one-dimensional heat equation for a bar of 
length L  with zero-temperature ends. The general solution u(x, t) (with t0 and 0xL) has the form: 

Calculate the solution u(x, t)  for t>0 if   u(x, t=0)=f(x)=2sin(6x/L)cos(3x/L). 

Problem 4 (15 points) 

Find the sine series solution ofthe second order differential equation   
𝑑2𝑋

𝑑𝑡2
+ 10𝑋 = 𝑓 𝑡   with f(t) an 

odd function [f(-t)=-f(t)] and boundary conditions X(t=0)=X(t=L)=0. 
 



Problem 1 

Problem 2 



Problem 3 



Problem 4 

Set m=10 
replace the variable x with t. 



Problem 5 



Problem 6 


