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|.(a} (4%4) Consider the sysiem y({}= -r x(=7)htt + o)t where ¥{¢) and y(#) represent the input and
outpul signals respectively. Suppose x(f) = sinc {t), A{t)=sinc(t) and since = sinmrfxx,

(1} Is this system linear time-invariant? Justify your answer
{2 Find and sketch the Fourier transform of the output.

(b} (4%) Redo (8) if y{s) = I:[r(r} + %(r = D(r - eir
(¢} (5%) Redo (a) if p{s) = j:x(r]h(z." +1)dt

2.(12%) Informalion digits «a, which can take on values | or -1 independently with equal probability are
processed as shown below { 0 < a << |). Derive the power spectral densities of (1), w(r) and (1),

respeclively,
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3. Let  m (1), undt) : baseband signals with same bandwidih 1Y and same power £,

1) - Addilive White Gaussian Notse{ AWGN) with two-sided power spectral
density ¥, / 2
w_ carrier frequency=2af_. f, »>> W.
() (5%) Lel x{s) = (1)cosa,t +im,(f)sine,t. Find f and f, (asshown in the following figure)

such that {1 has Lhe largest SNR. What is the SNR?
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(b} {5%) Redo (a) for x{i) = m {t)cosw f + i {1)sinw . where (1} is the Hilbert transform of

m i)
(¢) {5%) Redo (a) for x(t) = m {#) +m. (1) cosa, t , where 1, = dah

(d) (5%) Redo {a) for x(¢) = Acos[rw f+4, r m (r)ir}, where A and & .are conslants.
(&) {5%) Draw the block diagram of a sterec FM receiver for the FM signal
¥{fy= Acos{ew f + &, .r.,.['"' (r)+m,(r)costw, rkit}, where @, = 420 . Find the ratia of

demodulated SNR forw (¢) and demaodulaied SNR for #4(f) .
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4.(a) (4%) Draw the block diagram of an optimum DPSK receiver. Explain its operation,
(b} (4%) Mathcaticatly prove that the optimum DPSK receiver can be used 1o detect a DPSK
signal and the detection operation is not sensitive (o the local carrier phase offset.
() {5%) Analyze the probability of error performance of the optimum DPSK receiver in additive

white Gaussian naise with two-sided power spectral density N, /2.

5.Given the following binary data transmission system,
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where x{/) = Zr.-ui'{r - k), o, =21, and ¢, 's are independent and equally likely . Assume n(y) .
o

18 additive white Gaussian noise with two-sided power spectral density N, /2.
(a) (4% ) Describe how (he Nyquist's pulse shaping criterion can be used in designing &, {/)and
HH Ur:’ o
{b) {4%} Describe how ¢, and decision threshold X should be chosen,
(c) {4%) Determine the optimum A, (f Yand the optimum A, { /) such that minimum probability of
errar ¢an be achicved by the system.
5.(10%) A binary Hlamming code C has parity-check malrix

(a} Find a generator mairix for C. (b} Decode the two received words r, = (1110000) and
r, = (1111000).
7.(10%} Sketch the block diagrams for the medulator and demodulator of a coherent 8-PSK system.
8.(3%} Consider the six-symbol source {x ,x,,-,x,} whose a priori probability distribution is
{0.275, 0.25, 0.2, 0.125, 0.1, 0.08}. Construct a binary Hulfman cede fer this source,
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