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EE432 Fall 2008 Quiz 05 
 
 

1. Suppose an analog signal has a maximum frequency content of 5.3 kHz. You decide to convert 
it to a digital signal which is sampled at twice the minimum frequency to prevent aliasing.  

 
a. What is the sample frequency? 

 
 
 
 

b. What is the Nyquist frequency? 
 
 
 
 

c. If you wish to analyze the frequency content using the FFT, what is the minimum 
number of samples you need to have a frequency resolution that is no greater than 4 Hz? 

 
 
 
 
 
 
 
 

d. Using your number of samples from part c, if the signal contained a distinct sinusoid 
that had a frequency of 3704 Hz, will there be leakage in the FFT? Why or why not? 

 
 
 
 
 
 
   



2. Suppose you’ve obtained a signal whose frequency spectrum looks like that below. You will 
convert it to a digital signal. 

 
a. If you sample the signal at 4600 Hz, is there any problem? Why or why not? 

 
 
 
 
 
 
 

b. Suppose you sample it at 10 kHz. How many samples would you need to collect in 
order to have NO leakage in the FFT? 

 
 
 
 
 
 
 
 
 
 
 

c. Suppose you collect 10 samples. Sketch the FFT magnitude from 0 to fs/2 Hz. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Bonus: What was the name of the first U.S. aircraft carrier sunk in World War II? 


