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1. LTI Systems (25 points)
A periodic function x(¢) has the Fourier series representation

k=00 1 .
x(t)=1+ e
® k=z—oo 2+ jk

x(t) is input to an LTI system with transfer function H(j®). The output of the system 1s
determined to be
y(t) = -3 +3cos(4t—-90°)

In this problem we want to determine as much about the transfer function H(j®) as we
can. Fill in the following table. If something is unknown or cannot be determined, leave

the table entry blank.
Parameter Estimated Value
| H(0)| 2
ZLH(0) (in degrees) +190
|H(jay)| o
ZH(jo,) (in degrees)
| H(j2m,)| I = 4242
ZH(j2w,) (in degrees) -Yygo
| H(j3a,)] O

ZH(j3w,) (indegrees)
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2. Impulse Response (25 points)
For each of the following systems, determine the impulse response /() between the

input x(¢) and output y(¢) . Be sure to include any necessary unit step functions.
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(Determine the impulse response of the system relating y(¢) to x(¥)).
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3. Short Answer (25 points)

(a) The following function was computed for the Fourier Series coefficients of a
waveform. Rewrite it in terms of a sinc function and a phase term.

(w) { (Fasdaty (5%{-4- 3w, t)
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(b) You are given the Fourier Series Representation

k=0
x(1)= D 4jk e/t

k=—c0

Using the Fourier Series of x(t), derive the Fourier Series coefficients for y(z) = x(t—¢,),
the derivative of a time-delayed version of x(t).
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(¢) Given only thepowerspectrum of a signal, x(t), is it possible to write the Fourier
Series of x(t)? Explain why or why not.
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4. System Properties (25 points)
Use the spectrum of x(t) below to answer the following questions. Note the units of |cy|
are in volts, and all angles are multiples of 45 degrees.

Fourier Series for x(t)
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(a) What is the fundamental frequency of x(t) in Hertz?

(b) What is the time average value of x(t)?

(c) What is the average power of x(t) in dBmV?

(d) Express x(t) as a possible DC offset plus a sum of cosine functions.
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