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l (1) (12 %) Find the Fourier transform for each of the following signals.

10 - | |
d xt)=——
(@) x0) 47t* +4

b) x@O)=u@+1D)-u(t+DN+u(t—-9)~u(t-11)

(2) (15 %) An AM signal is expressed by @, (¢)=10[1+k m(t)]cos(2710%¢) , where f

k. =0.25is the amplitude sensitivity of the modulator and m(¢) =2sin(27200¢) 1s the

message signal. ' . - ;
(2) Determine the transmission bandwidth of the signal.

(b) Determine the modulation index u of the signal.

(¢) Compute the average sideband power £, . z
(d) Compute the average transmitted power £F;.

| (¢) Compute the power efficiency n=P~,/FP;. :

| (3) (15 %) The signal m(t)=>5sin(1625) frequency modulates the carrier o

| ~¢(t) =10cos(2710°£) . I]n the modulated signal, the frequency sensitivity f, is given as

f, =975 HZ/V.
(a) Determine the value of the modulation index [.

(b) What is the maximum frequency deviation of the modulated signal?
(c) Estimate the bandwidth by using the Carson’s rule.

(d) Compute the power ratio in the bandwidth from the carson’s rule.
(e) Estimate the bandwidth such that the powerratiois P. =2 0.95 (See table 1, Page 4)
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(4) (12 %)
(a) What is the narrow band FM (NBFM)? Sketch the scheme to generate a NBFM signal.
(b) For binary FSK signals s,(t) = Acos[27(f, T Af )t +¢] with Af =1/T, where ¢ is an
unknown phase uniformly distributed over (0,27) for 0<t <T. Sketch the optimum

noncoherent detection scheme.

(5) (12 %) A random binary data sequence consisting of binary 1s and Os transmitted with equal
probabilities is transmitted using a polar NRZ signaling with the pulse g(¢) shown in Fig. 1.

(a) Assume a data sequence 10100100 1s transmitted, sketch the output waveform.
(b) Calculate the PSD for the line code.

(6) (12 %) A pulse signal p(f) was received at the input of a matched filter as shown in Fig. 2.
(a) Determine the impulse response h(¢) of the matched filter.

(b) Determine the output si gnal p,(¢) of the matched filter.
(c) Determine the sampled value p,(T)of the output signal at the time T .

|
|
|
|
i p() i A =T
p,(T)
T/2 T t h(t) N~——
A

p,(1)

Fig. 2
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(7) (14 %) Binary data is transmitted by using the pulse s,(f), 0<¢<T for ‘1’ and the pulse
s,(t), 0<¢t<T for ‘0’, where T is the symbol duration. For an AWGN channel with the
power spectral density S (f) = N, /2, the received signals at the receiver end (Fig. 3) can be
expressed as r(t)=s,(t)+n(), 0<t <T,i=1,2, Assume that the two signals are transmitted

equally likely. _
(a) Determine the optimum threshold value ¥, for the detector (5%0)

(b) Determine the error probability of the receiver. (5%)
(c) Is the receiver the optimum receiver? Explain your reason. (4%)

5 (1)

| N T X .
dt
r(?) o 5[ 0

] |
| $,(7) V

T/3 T h(t) A "’
| t
| ‘A t

Fig. 3

(8) (8 %) PCM is a digital transmission system with an analog-to-digital converter at the input and
a digital-to-analog converter at the output. Sketch the diagram of the functional blocks of a

PCM generation system.
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Table A4.1 Table of Bessel Functions’

n

Table 1

0
_
2
J
4
5
b
1
8
9

| 10
i1
12
13
14

X

05

(.9385
0.2423
0.0306
0.0026
0.0002

0.7652
0.4401
0.1149
0.0196
(.0025
0.0002

2

0.2239
0.5767
0.3528
0.1289
0.0340
0.0070
0.0012
0.0002

3
- 0,260
0.3301
0.4801
0.3001
0.1320
0.0430
0.014
0.0025

0,0005
0.0001

o

4 b
~0.3971  0.1506
-0.0660 -0.2767

03641 -0.2429
04302 0148
02811  0.3576
01321  0.3621
00491  0.2458
00152 0.1296
00040  0.0565
00009  0.0212
0.0002  0.0070
- 0.0020

0.0005

0.000]

§

01717
0.2346
~{.1130
-0.2911
- (1.1054
0.1858
0.3376
0.3206
0.2935
0.1263
0.0608
0.0256
00096
00033
0.0010

10

~0.9459

0.0435
0.2546
0.0584
~-0.2196
~-0.234]
~0.0145
0.2167
0.3179
0.2919
0.2075
0.123]
0.0634
0.0250
0.0120

*For more extensice tables of Besse! functions, see Watson {1966, pp. 666-697), and Abramowitz and Stegun (1963, pp. 358-406).

-

12

0.0477
~0.2234
~0.0849

0.1951

0.1825
~ 0,073
~0.2437
-0.1703

0.045]

0.2304

0.3005

0.2704

0.1953
0.1201
0.0650
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