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Final Exam Mathematical Physics, Prof. G. Palasantzas 

 Date  17-06-2016 

 Total number of points 100 

 10 points free for coming to the final  exam 

 For all problems  justify your  answer 
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Problem 1 (10 points)  
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This is a subcase of the more general series  with b=3 and a=5.  The  

 

solution is (assuming below that b=3 and a=5): 

 

 

 

 

 

 

 

if we substitute b=3 and a=5  we have range of convergence I=(2, 8) 
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Problem 2 (15  points)  
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Problem 3 (20  points)  
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Problem 4 (10 points)  
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(a)  

 

 

 

(b) since sin(3x)=3sin(x)-4sin3(x) we obtain sin3(x)=[3sin(x)-sin(3x)]/4. As 

a result the Fourier transform sin3(x) will be  

 

Since   

 

 

 

We obtain  

You can also calculate (b) directly as in (a). 

  

Problem 5 (15 points)  

[Sin(6πk0x)](k) = (i/2)[(k+3k0)- (k-3k0)] 

[Sin(2πk0x)](k)=(i/2)[(k+k0)- (k-k0)] 

[Sin
3
(2πk0x)](k)=(3i/8)[(k+k0)- (k-k0)] - (i/8)[(k+3k0)- (k-3k0)] 

 

[Sin
3
(2πk0x)](k) = [ 3       [Sin(2πk0x)](k)  -         [Sin(6πk0x)](k) ]  / 4 

 



 

 

 

             

 

Problem 6 (20 points)  

(a) 



 

(b) Only the m-term of the solution u(x,t) is non-zero, so that we obtain Bm=A and 

the solution has the form u(x,t)=Aexp[-(cmπ/L)2t] sin(mπx/L)  

Then if you substitute m=9 you obtain u(x,t)=Aexp[-(c9π/L)2t] sin(9πx/L)  

 

 

(c) Only the m1, m2, m3- terms of the solution u(x,t)  are non-zero, so that we 

obtain Bm1=A1, Bm2=A2, Bm3=A3 and the solution has the form 

 

u(x,t) = A1 exp[-(cm1π/L)2t] sin(m1πx/L) + A2 exp[-(cm2π/L)2t] sin(m2πx/L)+ 



A2 exp[-(cm3π/L)2t] sin(m3πx/L) ,  

Therefore after substitution of (m1, m2, m3)=(10, 20, 30) we obtain:  

u(x,t) = A1 exp[-(c10π/L)2t] sin(10πx/L) + A2 exp[-(c20π/L)2t] sin(20πx/L)+ A2 

exp[-(c30π/L)2t] sin(30πx/L)   


