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Problem 1 (25 points)
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Problem 1 (25 Points)

Let z(t) = sinc(t) cos(w.t), where w, is large.

Part A (10 Points). Determine (mathematical expression) and sketch the power spectral
.,I \ g / p I
density S;{w) of z(¢}.
Part B (5 Points). Calculate the power of x(t).
Part C (10 Points). Determine the autocorrelation function R, (1) of z(t).
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Problem 2 (55 Points)

Part A (15 Points). Consider the AM modulated signal ¢(t) = (5 + m(t)) cos(3000¢)
and assume m(t) = 2cos(200t) + 2.8cos(400¢). Determine the power efficiency and the
modulation index. State whether an envelope detector can be used cn this signal.

Part B (15 Points). Consider the AM modulated signal ¢(t) = rect(t/2) cos(20¢). Sketch
the amplitude spectrum (i.e. ma, 1“ itude of ®(w)) ind key frequencies. Estimate the
essential bandwidth (in [Hz]) of ¢(z).
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Part C (25 Points). Let m(t) be a message signal and define the bandpass signals .(t)

and v.(t) as
m(t) = sinc®(t)

z(t) = m(t)V2 cos(2n fot) — () V2 sin(2m fot)
y(t) = m(t)V/2 cos(2m f.t) + m(t)V2sin(2r f.t)

where m(t) is the Hilbert transform of m(t). Determine (mathematical expressions) and
sketch the amplitude spectra of z(t) and y(t). What is the bandwidth of z(¢)? What is the
power of z(t)?
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Problem 3 (20 Points)

Let z(t) be a time-limited signal, such that z(t) = 0 for |¢t] > T Show that X (w) will be
completely determined by its sample values X (nwp) if wo < /T

o
Hint: Use the (exponential) Fourier series for > §(w — nwy).
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