
 

1.  Problem 9.2 – for part (a) and (b), the variable a is fixed and the sampling 
frequency is varying, so your answer will be in terms of a.  For part (c), assume 
that the sampling interval T is fixed, and find a in terms of this interval. 

2.  Suppose a computer periodically measures the output of a signal generator.  
Suppose that the signal generator is generating a sine wave at a frequency of 120 
Hz.  Now suppose that the sample frequency of the computer is 100 Hz (100 
samples/sec).  When you look at the data, the ‘apparent’ frequency of the signal 
will be much different than the original signal.  In fact, if you fit a sine wave to the 
samples, the frequency of that sine wave will not be 120 Hz; it will be much lower.  
Use the formula in equation 9.6, and the associated discussion on pp 272 and 274 
(and in class) to determine the apparent frequency of the sampled signal. 

 Now, use Matlab to recreate the thought experiment above.  Create a vector which 
represents a 120 Hz sine wave sampled at an insanely high sample rate - - say 
10,000 samples/sec.  This is a model of the original, continuous signal.  Now 
‘sample’ that signal by taking every 100th value:  x(1:100:end)  (every 100 is the 
right number to use for the sample rate I chose, right?).  Finally, plot the signal, 
making sure that you use the correct time vector (just sample the time vector that 
goes along with your original sine wave).  Plot both the original and the sampled 
signal on the same scale, and verify the conclusion you came to above. 

 
3.  Use Matlab to make a Bode plot of a zero-order hold. 
 
4. Write a short little Matlab m-file that plots the  “step response” of the following 

difference equation, say for 20 samples (k=1, 2, … 25):   

kkkk cubyayy ++= −− 21  

Use 01 =−y  and 00 =y  as the “initial conditions”, and put the above equation in 
a “for loop” on k. 

 
      Using your m-file, plot step responses for the following values of a and b: 
 

a b c 
0.5 0 0.5 

-0.5 0 1.5 

1.2 -0.6 0.4 
-1.2 -0.6 2.8 

  
We will discuss why these look like they do in class. 
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