
ECE 3337 Summer-3 Hebert, Homework 5 Due Thurs 6/23  
 
Problem 1.  
Compute the sin-cos Fourier series representations for the following functions. 
 
(a) 0)( =tf  for 11 +≤<− t  ;   5)( +=tf  for 21 +≤<+ t  ; 5)( −=tf  for 32 +≤<+ t  and 

ntfntf ∀=+ )()0.4(    
 
(b) )sin()( ttf π=  for 11 +≤<− t  and ntfntf ∀=+ )()0.2(     
 
(c) ttf 5)( =  for 22 +≤<− t  and ttf 520)( −=  for 62 +≤<+ t  and ntfntf ∀=+ )()0.8(    
 
Problem 2.  
Compute the exponential form of the Fourier series of  f(x) where )exp()( xxf =  for ππ +≤<− t  
and nxfnxf ∀=+ )()0.2( π . Plot the amplitude and phase spectra versus frequency. 
 
Problem 3.  
(a) Derive the coefficients { } ,..2,10 ,, =kkkAA θ  for the alternate-trig form of the Fourier series as a function of the 
coefficients { } ,..2,10 ,, =kkk baa  for the sin-cos form of the Fourier series. 
(b) Form the coefficients { } ....2,1,0 ±±=kkc  for the exponential form of the Fourier series as a function of the 
coefficients { } ,..2,10 ,, =kkk baa  for the sin-cos form of the Fourier series. 
(c) Form the coefficients { } ,..2,10 ,, =kkk baa  for the sin-cos form of the Fourier series as a function of the 
coefficients { } ....2,1,0 ±±=kkc  for the exponential form of the Fourier series. 
 
Problem 4.  
Problem 4-6(a) in your book – Ziemer.  
Find the FT of )()exp()( tutttf α−=  
Use the FT integral. 
 
 
Problem 5.    
(a) Find the FT in units of Hz (cycles/sec) for )3()exp()( −−= tuttf  using FT tables and theorems. 
(factor f(t) so that all t's are in the form t-3, apply FT property to account for the t-3 time-shift, then find inverse FT 
in table). 
(b) Find the Fourier Transform (in Hz) of  )1sgn()( +−= ttf using FT tables and properties. 
 
Problem 6.    
Find the inverse Fourier transform of the functions )(wF below. 
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