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L. Let X(f)= iﬁ(f_n]:),forﬁFlOkHz.

n=-2
(a) Sketch X(f). :
(b) Find x(?), the inverse Fourier transform of X(f).

2. Consider the communication system shown in figure below. The signal x(7), with spectrum X{f) as shown in
the figure, is multiplied by a cosine of frequency f;=10 kHz to obtain the signal z(#). Then z(?) is passed
through a low-pass filter H(f) with cutoff frequency £. to produce the transmitted signal y(#). The channel
response is 8(z), thus the received signal is also y(f), which in the receiver is multiplied by a cosine of
frequency f,. The resulting signal w(?) is passed through a low-pass filter G(f) with cutoff frequency B and
gain A. The signal at the output of the filter G(f) is denoted by %(¢) -
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(a) Sketch Z(f).
(b) Sketch Y(¥). »
(c) Find the values of f;, A, and B such that x(¢) = x(¢).

3. Consider a composite wave obtained by adding a noncoherent carrier A.cos(2nf.t+¢) to a DSBSC (double
sideband suppressed carrier) wave cos(2n/f)m(f). This composite wave is applied to an ideal envelope
detector. Find the resulting detector output. Evaluate this output for

(@) ¢=0.
(b) ¢=0 and |m(f)| << A4./2.

4. Consider a telephone modem that the usable channel bandwidth is 3429Hz and uses trellis-coded QAM
modulation.
(a) Calculate the bandwidth efficiency of such a modem, assuming the modem operates at 28.8 kbits/s.
(b) Assuming AWGN and an available E,/N,=10 dB, calculate the theoretically available capacity in the
3429-Hz bandwidth.

(c) What is the required E/N, that will enable a 3429-Hz bandwidth to have a capacity of 28.8 kbits/s?

5. What is the Nyquist filtering criterion expressed in:
(a) the time domain; and
(b) the frequency domain?






