EECS 360
Spring 2021

Use the FFT algorithm in Matlab to answer the given questions concerning the
following discrete time signals:
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1. Use the FFT program to calculate the FFT of x4[n], xp[n], Xxc[n], x4[n], xe[n],

and x¢[n] and plot the magnitude of the resulting FFTs.

2. Explain the difference between the FFT’s of x3[n] and xp[n].

3. Explain the differences between the FFT’s of x.[n] and x4[n].

4. Explain the differences between the FFT’s of x.[n] and x¢[n].



5. If the sampling rate is 10,000 samples/sec., how long is the time record of
X¢[n] in seconds, what is the frequency resolution of the FFT in Hz, what is
the highest frequency present in the FFT in Hz? Re-lable your graph of
the magnitude of the FFT for x¢(n) in Hz in assuming a sampling rate of
10,000 samples/ sec.

6. Leth[n]=1{5,4,3,2,1}and x[n] ={1, 2, 3, 4, 3,2 ,1}, use the z-transform to
find the linear convolution of h[n] and x[n]. Check your result by using
FFT algorithm.

7. Use the Discrete Fourier Transform of a Two-Tone Signal at

http:/ / demonstrations.wolfram.com/ DiscreteFourierTransformOfATwoTon
eSignal/ to answer the following questions. Set the noise amplitude to 0.1 for
this problem. Note the frequency of the fix tone is 770 Hz and the sample rate
is 8000 samples/sec. Use the dBV scale.

a) For N = 512 what is the record length and Af.

b) Set the sine frequency = 1000 and the sine amplitude =0.5. Describe and
explain the change as N changes from 512 to 1024 to 4096.

c) Set the sine frequency = 1000 and the sine amplitude =0.5 and N=512.
Describe and explain the change as the window is changed from rect to
Hanning to Blackman.
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