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Q1. Assuming 1 and 0 are equally likely, fill in the table below as follows: i
Put Vif it the line code satisfies the criteria, and put X if it does not.
Line code / Randwidil eff'llilency Power Error DC _
o s (for half-width . " Transparent:
criteria: ) efficiency: | detection: | null:
rectangular pulses):
On-off X X X X1 X
_ 3.5
| Polar >< / )< x g
[ v
| Bipolar g X i | )< {ch)
Manchester X ¥ X L L~ el 9 A
Differential by - e X Y™ (e,a n )
' | Duobinary T X jat X 4
Q2. Choose the correct answers(s): ‘
Please note that there can be 1 — 4 correct answers for each question. i -
a) An analog message into digital message
b) An analog message into binarv data

In digital communication system, the line coder

(©) A binary data into digital signal

converts:

(@) A binary data into electrical waveform

e) A baseband signal into high-frequency
signal

ra

In the line coding process, which one(s) of the
following formulas is correct?

@ y(©) = p(n) * x(1)

b) Ry(1) = p(0) * R(1)

X0 po |20,

¢) Sy(w) = |P(w)] S{w)

. T

@ S(@) = Sy(w) / |P(@))”

e) So) = |P(0)” * Si{w)
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a) To reduce the bandwidth requirement.

b) To reduce the power requirement.

¢) To make the line code transparent.

The main purpose of using Manchester code is:

@ To achieve a dc null in the PSD by changing
the pulse shape.

e) To achieve a dc null in the PSD by changing
the input signal x(7).

The figure below shows the PSD of:

a) Polar line code using the rectangular pulse
p(f) =rect (2t/T}).

On-off line code using the rectangular pulse
p(t) =rect (2t/Ty).

c) Bipolar line code using half-width

R rectangular pulse.
@ On-off line code using half-width rectangular
T pulse.
okt Tk I S e) Polar line code using the rectangular pulse
p(f) = rect (t/T4).
[f the pulse shown satisfies Nyquist’s criterion, a) Ry =1 Mbps, r =Y
the bit rate and roll-off factor are: b) R, = 1 Mbps, 7 = %
P(1)
5 10°¢ ¢) Ry=2Mbps, r="1
@ Ry=1Mbps,r=1
“2rx10f [0 2wx108 o o e) Ry=2Mbps,r=1
The spectrum of the “raised-cosine” filter is | 4y p(¢) = ﬂs(ﬂzb_ﬂ sinc(R,t)
R cos(O 25ant)
b) p(t) =R, PRI sinc(mRpt)
f cos
=y ( ~TRpt) |
6. P(f) = (1 + cosmfTp) rect(ZRb ¢) p(t) =R, —r}%smc(ant)
cos(ant)
The time-domain pulse of the “raised-cosine” @p© =Ry 1-4Rp%t2 sinc(mRyt)
filter p(t) is defined as: e) p(t) = Ry, sinc(mRyt)
If the shown figure satisfies Nyquist’s | g) £, W/ / | / e
riterion, thé bit raté and 1011-0ff fa : /b)/ W/ //
} !
7 7 s / ) M /R /
i el D R
0 = =
/ / / /f; 0.7 fzr / E "9!/ e) f/{ / / / /
a) Anti-aliasing filter and sampler
. . . b) Sampler and quantizer
g In digital communication system, digital ¢) Ouantizer and bil-encoier

scrambler is placed between:

@ Bit-encoder and line coder

(®) Source encoder and baseband modulator
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Q3. The random binary sequence 1101010010...

sketch x( 1) for the binary data given above, k(f) and y(f).

()
x(r) . h(t) = p{n) :

is transmitted by using differential line code
1 mmg Considering the following diagram, if p(f) is half-width rectangular pulse,

Lmark If the bits 1 and 0 are equally likely, determine R, Ry, R> and Ry,

1 mark Determine p(f) and P(w). vk ial
1 mark Determine the PSD of the Maﬂéa%sm code Sy(w).

| mark Roughly sketch the PSD and find its essential bandwidth By (in Hz).

ve) mar@ If Byin is the minimum theoretical bandwidth required to transmit R, bits per
second, express By in terms of By, (i.e. write Br as a function of B,i).
g) 2 In the above system, if a Nyquist criterion pulse is used with roll-off factor

0.23, determine the transmission bandwidth Br in terms of R, (in Hz).
mar%‘] State the benefits of using Nyquist criterion pulses here.

¥(¢) for RZ scheme.

1) |2 mai'E [f the binary data given above is transmitted by duobinary line code, sketch
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