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There are three questions. You have the class period to answer them. Place all answers on the test sheet.
You may use whatever materials you’d like — including text books — but you’re better off just trying to figure
out everthing on your own using first principles.

1. The Fourier transform of X(t) is X(f). Prove that the Fourier transform of X(t —tg) is
e 12X ().

2. Derive the convolution intergal from first principles (as outlined in class) given by y(t) =
2 X(T)h(t — 1) dt, where h(t) is the impulse response of a LTI system, X(t) the input and
y(t) the output.

3. The energy in a signal X(t) is defined as
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Prove that if X( ) is the Fourier transform of X(t), then we must also have
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You may use the fact that
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4. Show that the overall system function H(S) for the feedback system in FIGURE 1 is given
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by H(S) = r=Figer-

5. A signal X(t) of finite energy is applied to a sqaure-law device whose output is defined by
y(t) = x2(t). The spectrum of X(t) is limited to the frequency interval ~W < f < W. Hence
show that the spectrum of y(t) is limited to —2W < f <2W.



Figure 1: Feedback system for problem 4.




