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INTRODUCTION TO QUANTUM MECHANICS 
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1. 1.A Demonstrate that the time average of )(   2 tCos   over one time-period 
is ½. 

Hint: Find the period of the function  )(   2 tCos   and integrate 

)(   2 tCos   over that period of time 
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(z
1 
+ z

2
)*  = z

1
* + z

2
*       and            (z

1 
z

2
)* = z

1
* z

2
*  

where z* stands for the complex conjugate of z. 
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2.  2A.  Let z
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Sin(1)    and  z

2 
= r

2
Cos(2) + j r

2
Sin(2)    be two 

arbitrary complex numbers. Show explicitly, using the definition of two 
complex numbers) that  
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3. Spectral decomposition in complex variable.  
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3B Demonstrate 
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4.  Given the set of harmonic functions  { nCos  , nSin  ;  with  ...32,1,0,n      }  , 

where  is the period, and  
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Using the definition of scalar function between two periodic function, show 
explicitly that , 

 Sin 2  Cos2
0  

 Sin 2   Sin2 
1  

 Sin 2  Cos1
0  
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5.  For the periodic function  

Ψ(x) = 1    for         0  < x < λ/2  

= 0    for      λ/2  < x < λ  

Ψ (x +λ) = Ψ (x)  

Find analytically the first 4 coefficients of its series Fourier expansion.  
Using an excel file, plot the resulting 4-terms expansion (select your own 
value for λ.) 

 


