EE 207

Semester S081
Project 
Due Date: 26/01/09

Part One:
1.
The periodic signal x(t) is shown below. Determine the fundamental period T0.
Write a MATLAB code to plot x(t), using enough points to get  "smooth" curve. This is just reproducing the curve provided below.

2.
Compute the Fourier series coefficients for x(t)  (if you can find it in the book, that is ok). Plot the single-sided and double-sided spectra up to the 10th harmonic.       

3.
Plot partial sums of the Fourier series for x(t) (terms 1 through N in the infinite series).  In your opinion, what is the value of  N that results in a "good" reproduction of x(t).

Document your work, include plots to illustrate your work and your conclusions. Include your MATLAB code.
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Hint: See example 3.11 from the textbook

Part Two
Consider the following two signals:
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a) Plot these two signals on the same figure. Use a time axis of [-5,5]. Add labels, etc

b) Derive (mathematically) the Fourier Transforms X1(f) and X2(f) of these two signals

c) Write a program to compute the Fourier Transforms numerically, and compare with b)

Note: you can use the Matlab command trapz for numerical integration

c) Plot the magnitude spectrum for the signals on the same figure. 

d) Discuss your results and explain the relationship between the spectra X1(f) and X2(f)

.

Hint: See example 4.11 from the textbook 

Part Three 
The impulse response h(t) for a particular LTI system is shown below. All parts of this lab make use of this h (t). 
h(t) = [3e-3t + 5 e-2t + e-t (4 cos(3t)+ 6 sin(3t)) + e-4t] . u(t)

1. Plot the impulse response for h(t) directly from the above equation by creating a time vector.
2. Use the residue function to determine the transfer function H(s). Determine the locations of the poles and zeros of H(s) with the roots function, and plot them in the s-plane (x for poles, o for zeros). 
3. Use the freqs function to plot the magnitude and phase of the transfer function. 

Document your work, include plots to illustrate your work and your conclusions. Include your MATLAB code.

Hint: See example 5.10 from the textbook[image: image6.png]
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