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1. (15.%).

(a) Find th_é inverse Fourier trarisforrﬁ x(t) for the spectrum function X(f) in
Fig. 1.
A X(f)
. : > f
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Fig. 1

(b) Evaluate J'Siz 42 da
I [/

(c) Evaluate the convolution:

cos(210t) *65(t — 0‘025) = J-cos(27rl 0c)-6(t —a —0.025) - da

-0

. (12 %) Given two signals x(#) =10sinc?>200¢ and y(t)=5005(27:100tjsin(27r1000t),

(a) Determine and sketch their Fourier transforms X(f) .and Y(f) ,

respectively.

| (b) Determine the Nyquist sampling rate for the two signals x() and y(t),

respectively.
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| 3. (12 %) Suppose that the message signal m(f) is given as m(t) = 4sin(27500¢).

The message signal is applied to the input of the system H( f) shown in Fig. 2(a)

e e e T e e -

- e w

and Fig. 2(b), where c(t) =10cos(274000¢).

(a) Determine the output | ().

(b) What type of modulation is used for this scheme?

Ppss (1)

m(t)

c(®)
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Fig. 2(a)
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f(kHz)

4.6 -4

' Fig. 2(b)
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- 4. (12 %) A data sequence“eonsisting of binary Is and Os transmitted with equal
probab111t1es 1s transmitted using a line code with the pulse p(t), 0<t<T

shown in Fig. 3. In this signaling, three amplitude levels are used in the following
way: positive and negative pulses with the same amplitudes are used alternatively
for symbol ‘0°, and no pulse is always used for symbol ‘1°.

(a) Assume a data sequence 10101100 is transmitted, sketch the output

waveform.
(b) Calculate the PSD for the llne code.

) p(t) A\

T2 T t

- Fig.3.

5. (10 %) A 40G handy drive is used to store PCM data. Suppose that a video signal
of the bandwidth 20 kHz is sampled at 8 times the Nyquist rate and the encoded
PCM is to have at least 250 levels for encoding.

(@) Sketch a block diavgram of the PCM system doing t_he function.

(b) How many hours of the signal can be stored on fhe handy drive?

6. (12%) '
(a) Tllustrate by a block dlagram the approach to generate a w1deband FM signal

(b) Illustrate by a block diagram the way to generate a delta-modulation
(A-modulation) signal. :

" (¢) Assume that an unmodulated FM signal @, (¢) = 5cos(271000¢) is corrupted
by an interfering signal @, () = 0.2cos(27800¢). The received signal r(¢) can
be written as. r(t) =@, (¢)+D,@) . USing the phasor expression to
demonstrate the received signal r(z) and determine the phase w(z) of the
received signal r(r).
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7. (12 %) A pulse signal p(t) was received at the input of a matched filter as shown

‘in Fig. 4.
(a) Determine the impulse response A(f) of the matched filter.
(b) Determine the output signal p,(r) of the matched filter.
(¢) Determine the sampled value p,(T)of the output signal at the time 7. -

p®) v =T :
72 T t ] ho V_»g ‘

A P, ()

v

Fig. 4

8. (15 %) Binary data is transmitted by using the pulse s,(?), 0<t<T for ‘I’ and
- the pulse s,(r), 0<¢t<T for ‘0’, where T=2 is the symbol duration. For an

AWGN channel with the power spectral density‘ S,(f)=N,/2, the received -
signals at the receiving end (Fig. 5). is - expressed as

r(®)=s,(t)+n(t), 0<t<T,i=1,2, Assume that the two signals are transmitted
equally likely. .
(a) Determine the optimum threshold value 7, for the detector.

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