
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Midterm Exam Mathematical Physics, Prof. G. Palasantzas 

 Total number of points 100 

 10 points for coming to the midterm exam 

 Justify your answers for all problems 

Problem 1 (20  points)  

(a: 10 points) Calculate the limit lim
𝑛→∞

𝑎𝑛  with 𝑎𝑛 = ቀ1 −
𝑦2

𝑛
ቁ

9𝑛

 and y a finite number 
 

(b: 10 points) Is the series  σ 𝑎𝑛
∞
𝑛=1  convergent ?  

Problem 3 (20 points)  

Find the interval (15 points) and the radius (5 points) of convergence of the power 

series  σ
𝑦𝑛

1∙3∙5∙∙∙(2𝑛−1)
+∞
𝑛=1    where y is a finite number. 

The general equation of motion of the mass m is:    

Problem 4 (30 points)  

Forced Oscillations: 

Problem 2 (20 points)  

Consider a ball that drops from a height h=2 m. Consider that every time it bounces on 

the ground it will lose 30 % of its energy. Calculate the total vertical distance that the 

ball travels until it stops on the ground (take infinite number of bounces until it stops). 
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Problem 2 

 

 

 

G: 

C= 1- G (<1) 



Problem 3 

Simply replace below x with y and you have the solution: 
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