ECE 312 Exam #2

1. Let 
[image: image33..pict]. Find the 50-point DFT for x[n].  
(NOTE: just give the equation for the X[k] values.)
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Therefore,
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The 50-point DFT samples 
[image: image2.wmf] at 50 points around the unit circle. That is at 
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Thus, the DFT is given by

[image: image27.wmf]

2. A speech signal is sampled at a 20,000 samples/second rate. A sequence of 1024 samples is used to compute a 1024-point DFT.

a)  What is the time duration of this 1024 sample sequence?


[image: image3.wmf]
b) What is the frequency resolution (i.e., what is the frequency difference) between DFT samples?
,,

[image: image4.wmf]. 

3. For practicing engineers the DFT is far more useful than the CTFS or the CTFT.


Why?
Both the CTFS and the CTFT require solving an integral. This integral cannot be solved unless the equation for the signal of interest is known.

The DFT can be used to help create the DTFS or the DTFT. The DFT only requires samples of the signal of interest. Samples can always be taken without having to know anything about the signal’s equation.

4. For each of the following find the fundamental period N0.

a)   
[image: image5.wmf]
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The first signal is periodic with period 8 and the second signal with period 10. The least common multiple of 8 and 10 is N0 = 40.
b)   
[image: image7.wmf] with x(t) sampled at a rate 
[image: image8.wmf] seconds.
The fundamental period is 
[image: image9.wmf]
Then, 
[image: image10.wmf] where m and N0 are integers.


[image: image11.wmf]  The smallest integer N0 is given when m=10. Thus, N0 = 9.
5.  Explain the relationship between 

a) the DFT and the DTFS

The DFT computes coefficients equal to the DTFS Fourier coefficients to within a scale factor. That is, the DFT computed coefficients are N times the DTFS Fourier coefficients.
b) the DFT and the DTFT

If 
[image: image12.wmf], then the DFT computes sampled values of 
[image: image13.wmf] The samples are taken at 


[image: image14.wmf] where N is the number of samples.
6.  The DTFS of a periodic sequence x[n] has been computed. The Fourier coefficients are


[image: image15.wmf]
Find 
[image: image16.wmf] for 
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This gives
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7.   The impulse response of a LTI is 
[image: image20.wmf]. 

Find 
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Therefore,
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