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I. (8%) Find and plet the Fourier transform of

x{q:{;‘.tm?#fn!. al=fsisnl+3, n=0,%142,. .. (T = 2r = 8 fo)

o, otherwise

using the multiplication and convelutional properties of the Fourier transtorm |without
mathematically derivation)

2, Consider a lnear time-invariant (LTI aystem with amplitude and phase responses
given as follow:
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(a) (%) Suppose 2{t) = 4 cos 10xE - sin® 2074, find ite average power F,.
sinuginy = 2cos(u =w) = coslu + v]]
Mole: cosucosr = }cos(u =wv)+ cos{u 4 v]]
MAucEY = T[:i||'i|:1.|: — ] -r:ih{u + Lr]]
(b] {4%) Let =(¢) be the input to the LTI system, fBnd the corresponding oulpuat
signal pit).
(e} (2%) Find the output power P,

(d) (8%) 11 the input =(t) is perturbed by an additive bandlimited white Gauesian
nolas (bandlimited to £20r) n(i} with unity power, find the jeint pd.f of the
noiay outputs at time § =0 and { = 1,15 sec,

3. (a) (4%) Give the mathematical expression of an upper sideband S5B signal, if the
baashand mossage algnal ia mit)

(b} [6%) Suggest two ways of generaling an upper sideband S5B signal [draw the
nssociated block diagrams), .
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4. Draw block diagrams of an FM demodulator using

(a) (3%) a discriminator,
(b} (4%) a phase-locked loop,
(e} (4%) a frequency-compressive feedback loop,

and indicate the place where the demadulated ouiput is obtained.

(d) (4%} What is the advantage of using the latter two implementations?

9. (a) (4%} Describe the Nyquist pulse-shaping criterion.
(b) {47%) Prove it mathematically, |
(c) {4%) Explain how this criterion is used ig digital communication.

I

6. Consider BPSK moduation:
{a) {5%) Draw the black diagram of & BPSK transmitter and the black diagram of
an optimum BPSK coreelator rocejver.
(b} (5%) Derive the probahility of error for BPSK transmission in AWGN,
{€) (4%) Redo (b) when the regonerated local carrier at recejver has & phase error

C

(d) (4%) Draw the block diagram of the cargier frequency synchronization subsystem
'n the receiver. Discass its performance.

7. {a) (3%} What is channel capacity and what is the capacity of a binary symmetric
¢hannej?
(b) (3%) State the Shannon-Hartley law for an AWGN chanpel.
(e} (3%) Discuss the bandwidth-SNR trade off in (b},
(d) (2%) Is it theoretically possible ta reliably transmit a signal of bandwidth of 100
Mz through a channel with bandwidth of only 10 Hz? Why?

8. A TV set with a noise figure of 90 dB e connerted 1o an antenna through a 30 m cable
with 0.1 dB/m loss. Evaluate

(a) (3%) the overall noise figure,

{b) (3%) the overall noise figrze if an RF preamplifier with 20 dB gain and 3 dD noise
figure is inserted between the vable and the TV set.

(¢) (%) the overall naise figure if the same preamplifier is inserted between the
antenna and the cable.
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