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(F ourier Transform and Inverse Transform - Spectrum and Bandwidth) (4% 3z # &4 + R &4 ~ 45
“E N iﬁ E»)

(1) (10 %) Find the inverse Fourier transform and sketch the waveform for the spectrum given:

below. (54 T #9383 K 2 R A8 3 483 6 0 40 LT < )

~1/2< F<1/2

elsewhere

1
(& (%) X(f)={0

@)(5%)xxﬂ=%angmm+%5g>zmm.

(2) (10 %) Determine and sketch the Fourier transform for the signal given below. (£ 12 F .35
e R ARk -)

@ (%) x(t)= Sl(( S _ ginc(r)
-1 -1<r<«1
®) C%) x(®)=
0 elsewhere

(Nyquist Sampling Theory) (Z 4 K B £ 32)
(3) (10 %) Determme the Nyquist sampling rate for the following signal. (3% & & S-{E M35 89 &
RERE - )

@ (%) x()=5cos(27601).

)

® %) x()= Smc(IOOO
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(Line Code) (41.%5)
(4) (12 %) A digital signal is generated by the following modulator shown in Fig. 1(a), where the
mapper converts the digital data to signal symbols in the way given below: (& l(a)f~ 2 A%
BREA MWK AV 2B BEATHAFABHATHBARMELT )

digital data d, ((\LJTEH}d,) - © symbola, (BFTCIAE a,)
1 —> +1
0 - 0

Following the mapper is the pulse-shaping filter is shown in Fig. 1(b). (f£B 4T %14 & 84 & Bhok &
HREE > kB 1b)FF T °) :

(@ (4 %) For the input data 10100101, sketch the output waveform x(f). (£#AT# %
10110100 &F > 4 45 5% x () 8934 < )

(b) (4 %) What is the data rate (bit rate) at the input of the modulator? (35 % 5 #4 A% ¢4 T3k %
x%57)

(¢) (4 %) What is the symbol rate (baud rate) of the output digital signal? (384t 55 3 1 /0 33E
METRERS D ?)

d, % x(t)
Mapper R pulse shape L,
d, - a, filter p(r)
Fig. 1(a)
p()4
A
>
T
Fig. 1(b)
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(Analog Modulations) (3 b6 38 )

(5) (12 %) For the message signal m(t) = cos(27100¢) and the carrier signal 5cos(2710007), we
have the double-side band (DSB) modulated signals: @, (f) = 5cos(27100¢) cos(271 0007r) (&
%a 3 & $RER m(r) = cos(27100¢) $2 #K 3% 358 5cos(271000¢) » RATE R T L A e
% ¢ Ppsp () = 5c0s(272100¢) cos(2210001) )

Answer the following questions: ((F® A T 5] P58 )

(@) (4 %)Sketch the double-side band waveform? (3% 4 st DSB 38 849 3% %)

(b) (4 %)Find and sketch the spectrum. (K # $14% 43158 64 95 3

(¢) (4 %)Find the power of the DSB signal. (K & DSB 3k 44 5h %)

(Digital Modulations) (243 38 %)

(6) (12 %) For the binary orthogonal modulation, a binary data sequence is transmitted by using the
pulse s,(f), 0<¢<T for‘l’and the pulse s,(f), 0<t<T for ‘0’as shown in Fig. 2, where
A isthe signal amplitude and T is the symbol duration. (# — T E X FE » — @ T EHF
PIRAIRIE 5, (1) O<t<TREVUARIHES, (1), 0t <TREOQR{EE > w2 7
B ARMIREGRE ART RHIRFTIHE <)

(@) (4 %) For the input data 10100101, sketch the transmitted waveforms. (EHNE K5
10110100 BF » 1441 3% IR Y% < )

(b) (4 %) Find the energy for the transmitted signal (7). (3% & 3R3% &1 OBEZE )

(¢) (4 %) Find a set of basis signals for this modulation scheme, then represent each of these
signals {s,(#), s,(¢)} in the form of vectors and draw the constellation diagram. (i 2t 2
BHERB - X ERRE > REF{(50), ;) I ERRERAGOEERT HHEE
°)

5,() 4 s,(6)4 |

/2 T

't
/2 T 4

Fig. 2

(Terminologies in Communication Engineering) (3 T2 %4 £ 37)
(7) (12 %) Explain the following terminologies: (452 F 7| £ 4 4 #)
(@ (2%)FM
(b) 2 %) MPEG
(©) (2 %) Cellular Phone
(d) 2%)4GLTE
(e) (2 %) Internet of Things
) (2 %).Antenna
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(Matched Filter) (TC 8278 3% %) .

(8) (8 %) A pulse signal p(#) corrupted by an AWGN noise' n(t) with the power spectral density
Sy(f)=N,/2was received at the input of a matched filter A(r) shown in Fig. 3. The output
signal can be expressed by 7, (¢) =A()* (p(t) +n(t)) = p,(t)+n,(f), and then is sampled at the
time T to yield 7,(T)=p,(1)+n,(T). (B 3 ARy CEIRIERE h() » EEAKE]—18
REARHEEEAS()=N,/2 AWGN 2 n(t) % Lo B Ak B ME p() - B A% T
EEEH,O=mO*(pO)+n@)=p,O)+n,() > EFM TREDFINHENELL
1, ()= p,(T) +n,(T) *)

(@) (4 %) Determine the impulse response 4(r) of the matched filter. (K | UC B f ik B 64 &
J& h(@) )

(b) (4 %) Determine the sampled value p,(7') of the output signal at the time T'. (K ¥ & H
IR p, () AEFR] T 69ERARAE p,(T) )

p(®) n(t)
4 * (7)
10 7,
. N NP, > —» L—’
TI2Z T 70y = p(t)+ () 7,(1)

Fig. 3

(Binary Optimum Receiver Design) (=7t f& {£ & W% 3% 31)

(9) (14 %) A binary data sequence is transmitted over an AWGN channel by using the pulse s, (Z),
0<¢<T for‘l’and the pulse s,(f), 0<¢t<T for‘0’, where T isthe symbol duration. The
AWGN noise n(t)is with the power spectral density S,(f)=N,/2, and the received signals
at the receiver end (Fig. 4) can be expressed as r(f)=s,(t)+n(), 0<t<T,i=1,2. The
correlator of the receiver is supplied with a locally generated coherent reference signal c(f).
Assume that the two pulse signals are transmitted equally likely. (—48 =7 & 5 5 Uk 3%
5:(1) O<t<TRETVREMKES,), 0<t<THKR%&0C4A AWGN @38 P 28T &1
AT UEAR o sk AWGN 3 n() e EHEEAHSy()=N,/2 » B 4 piw e B dlob 4
KB IRT RE TS r@)=s,()+n{t), 0<t<T,i=12 o Kb &t FHEE WM @)
RELBURGEMBER - RIVERBEIERF R LR ERRED )

(@) (6 %) Determine the optimum threshold value ¥, for the detector. (K H {5 7] 5 84 & 4%
P& V), °)

(b) (6 %) Determine the error probability of the receiver. (£ i i ik 6948 224k & o)

(©) (2 %) Is this an optimum receiver? Give your reason. (i % S4E 4 MM E? WA Ry H|
TIEd o)
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5

y n(t)
d r(t) =s,(t) + n(r)
. T . [ T

s@® L/ g Jo‘d’

AAGY c(l‘)A
T/2 T 24
B
—4 r
Fig. 4
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