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Problem No. 1: Show the following properties of the Fourier transform for real signals:

(a) |X(f)| = |X(-f)|
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Since cos(x) is equal to cos(-x)


Therefore A(2(t) = A(-2(t)

                                        For a sin function: sin(x) = -sin(-x), therefore for the B(2(t) term the results would be B(2(t) = -B(-2(t).  But since we are only comparing the magnitude |X(2(t)| = | X(-2(t)|.

(b) (() = - (-()
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ADVANCE \d12
Problem No. 2: For the following two signals:

                   


(a)
Plot the magnitude spectrum of x(t):
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(b) Plot the magnitude spectrum of y(t):          
[image: image3.wmf])
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(c)
Compare and contrast these plots (note that you can answer this question correctly without getting the correct answers for (a) and (b).

        x(t) = ((t -.5)

        y(t) = 2((t)

        A visual comparison of these two signals shows that the second signal shows the two basic    properties of scale change and time delay.  The magnitude of y(t) is 2 times the magnitude of x(t), since the statement of signals wide in the time domain yield narrow spectra, y(t)’s spectra is twice that of x(t).  The frequency will be 1/(.  Since y(t) has a larger period its frequency will be smaller. Even though x(t) is a unit step function at (t - .5) and y(t) is at (t) this has no effect on the magnitude.

Problem No. 3: For the following system, 


(a) Find X(s):
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(b) Find Y(s):


Since h(t) is the same signal as x(t) only shifted in time, and y(t) is the convolution of x(t) and h(t) the transform of the convolution of two signals which are 0 for t ( 0 is 
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      and using the Time-Delay 
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( c) For the circuit shown, construct the Bode magnitude plot








. 
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[image: image15.wmf]The Laplace transform of a capacitor is 1/sC and for an inductor is sL.  Using voltage division with the output across the inductor produces the equation: 

At low frequencies the capacitor acts as an open which would causes the output to be minimal, while at high frequencies the capacitor acts as a short and the inductor acts as an open allowing the majority of the voltage to be applied at the output.  This is classified as a high pass filter which has a bode plot of :
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( log
 at  ( = 0 squared term in the numerator indicates a double zero which would give a rise of 40dB and at ( = 1 a squared term in the denominator indicates a drop at 40dB per decade which would neutral  the effects of the zero.

(d) How many poles and zeros does the system have?

      The squared term in the numerator indicates 2 zeros and the squared term in the denominator indicates two poles.



(e) Using concepts introduced in Chaps. 4 - 6, determine the stability of the system.


When analyzing the system it is noted that zero’s have no effect on the stability, they only effect the phase response of the system.  Looking at the poles it is evident that the two poles lie on the imaginary axis at ( j1.  Since neither are in the right half plane but lying on the imaginary axis, the system is said to be marginally stable.
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