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1. & low pass signal x(1) of bandwiddh W is applied 0 the systemeshown in Figare 1. The BHock mlarkcd
By H reprosonts Hisbest frangsform end it is assumed thal £, »» W . Express the signals

¢, Ctyand X, () by x00 and WEF), the Fourier transform of w{l}, fer %51 £ 4, respectively, (F5%)
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Figure 1

2. A certain communication channel is clarscterized by BUAB attenuation-and additive natse sath PSD &
showwn in Figure 2. The bandwidlh of 2 message signab is 10 kHe and its amplitade is uniformly
digtribated in the interval [-1,8]. $ e recprice that the SME after diemodulation be 20dE, in each of the
following coses fud the lmcu:s.aar:.r transmited power. {Assume ke carrior froquency is 164Hz)

{8 Comventional Add with a modelalion index of 0.1; (5%)
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Figpra 2

. An angle-modulated shnad Bas the farm 50ty = 100cos[2a £t -+ dan2x £ t],
where [, = 1000MHzand f = 3kHz.
(%) Detarmine the average ransmitted perwer, (G5%6)
{h) Dilarmnne ke pepbaphase deviation. (5%)
{c} Dretermine the peak=frequengy deviation. (55%%)
{1 IT 51} is an FM signad, desecmitne the modulation Tndex & 2nd the transmilted sigaal bandwidih by
{he Carsan's nule. (5%%)
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4. The cutput stiznal-to-noize mitio (SN of a uniform quantizer can ba expreszed as SNTAE) =
8. +4,R,. wheee R, i3the nuralser afbits used pes sample, 2, and 2, areconstanis.
{a) Caloudaie a, - {3%)
(b Calealale 4, for a single-tone sinusoidal input gigral, (326
{&) Azssume the baudwidth of L inpat sipnal is W. Show thet the output data ake T, (bitz'serh of the
quanlizid can be expreszed by B =1, W - Toplh, -SNRYL b, and b, are constants. (595

3, (1) Plot the transfer function af the Daobinary eqoivatent cocrelative fikter, Tndicate the signaling rate
B in your figers. (3%4)
{b) How can you prévent éerer propzgation in the Dualingry signaling scheme in (217 (5%6)
{2} Whal 35 the advaniage of the Deabikaey gigailing dver the ideal Iyquist pulse T Why? §55%6)
{d) "What i the dissdvantage af Lhe Duobinary signaling over the idoal Hyquist pulse? Why? (5%

. The bil ercor rate for a digital madulation scheme in an AWGN channdl is expressed &3 2 funetion of
E, f#, {dB), where £, is the cnergy per bit and M, iz the noide power spectral density. We call shis
Fuaistion ihe perforailse cocve,

(@) Plot the perfocianes curves of echeront BFSE, colierent QPS8 coherent FSY, noncoheront

I FEK, TIPSR in the samc Bgure. Tadacae eleazly the colative positions between the above curves.

{835
(1} Explain the reasons tke caugs 1he relative positions in {ay. (T2




