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BEB] IEO] / BEX]I4O]

Illustrate a general block diagram of the comrnunication systems, and then
explain briefly the function for the THRf,f, (3) basic blocks.

(5 marks)

By refening to Tabl€ Q I , explain the relationship between dB and power ratio.
(4 marks)

A four stage system comprising oftwo loss stages and two gain stages which
is arranged altemately as shown in Figur€ Ql. The fi$t stage has a gain factor
of l0 while the third stage is l0 times greater than the first one. The second
and final stages have attenuation factor of 0.25 and -26.94 dB respectively.
Civ€n that the input voltage to the first stage is l0 mV.

(i) Determine the final output voltage, ,/d ofthe system.
(iD Determine the output power, P,u in dBm ifa l0 k(, load resistor is

connected to the final st4ge.
(iiD lf Stage 3 is a voltage divider network, design the network so that the

final output voltage is increased to I V. Given that, one ofthe resistor
values is fixed to 2.2 kf,l.

(16 marks)

Define the term frequency modulation (FM). State three differences between
FM and phase modulation (PM).

(8 marks)

Given an FM wave ar fFM (t) = l0.rir (200r"106t + 6cos8zxl03r) volts.
From the experimental works of the circuit the output frequency is
proportionally incre.ses with the increase ofth€ input voltage, as tabulated in
Table Q2. Henc€, the frequency deviation constant Kr(unit in Hzl! can be
determined. Determine:

(i) &,
(it the modulation index, canier fiequency and modulating frequency,
(iiD an expression ofth€ information signal /.(t),
(iv) the bandwidth using Bessel Function (Table Q2(b)) and Carson's rule,
(v) the dissipated power if the above signal is delivered through a 75 o

load, and
(vi) the liequency spectrum. Sketch and label it.

(17 marks)

(b)

(cJ

Q2 (a)

(b)



Q3 (a)

(c)

(c)

Qs (a)

(b)

aEB3r803 / AEX31403

Define frequency deviation for Frequency Shift Keying (FSK). Then,
illustrates and €xprcss it in mathematical equation.

(6 marks)

Figure Q3 shows Quadrature Phase Shift Keying (QPSK) modulator.
Construct the truth table, and conslellation diagnm.

( l3 marks)

Comparc the bandwidth and noise performance for Amplitude Shift Keying
(ASK), Frequency Shift Keying (FSK), and Phas€ Shift Keying (PSK).

(6 marks)

Discuss the influence oftemp€rature on thermal noise.
(5 marks)

Nois€ power can b€ modeled using a Thevenin equivalent circuit. For an
electronic device op€rating at a temp€mture of27'C, wirh a bandwidth of l0
MHz and a 100 Q load .esistor, dete.mine

(i) the thermal noise power in dBW,
(iD the signalto noise ratio (SNR) in dB ifthe signal voltag€ is I0 V, and
(iiD the noise voltage if therc is an additional resisto. connected in parallel

to the existing one. Assume R2 = 75 O.
( l3 ma.ks)

A three stages (A" B, and C) cascaded amplifier for a mdio sysiem is shown in
Figure Q4. ln order to minimize the effect of noise, a suitable configumtion
for the cascaded system needs to be identified. In your opioion, which one of
these amplifie.s should be plac€d at the first stage? Explain your answer.

(7 marks)

A transmission line is a metallic conductor system used to transfer electrical
energy iiom a point to anothe, in the foam ofcunent flow.

(i) Describe unbalanced transmission lines.
(iD Give an example ofunbalanced transmission line.
(iiD Write the advantage and disadvantage ofusing the line.
(iv) Propose a method to oonnect a balanced tmnsmission line to an

unbalanc€d load.
(15 ma*s)

Given the characteristic of a transmission line is 75 O. Its comDlex load
impedance is given by 25 -J25 Q.

(i) Determine the normalized input imp€danc-€ and VSWR.

(4,

(b)

Q4

(b)
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(iD Evaluate the distance ofa quaner-wave hansformer if it is going to be
placed from the load to match transmission line.

(iiD Determine and chamcteristic impedance of the quafter-wave
transformer.

You must us€ Figure Q5 to locate all answers.
(10 ma*s)

a6 (a) In a table form, compare the local arca network (LAN) and wide area network
(WAN) in terms of

(i) spee4
(iD application technologies, and
(iii) maintenancecosts.

(6 marks)

(b) As a communication engineer, discuss what ar€ the two most significant
limitations contribute to the Derformance in a communication svstems.

(8 marks)

(c) You have been hired as a leader to consult a new company that want to setup
their network in the new office in Iskandar Malaysb, Johor Bahru. What types
of communication technology will you recommended them with cancrete
reasons to support your idea. You also can sp€cify the dimension ofthe office
and how many employe€s that aie working in that company.

(6 marks)

(d) From your point of view, can wired and wireless technolory be integrated?
Cive ar| example and discuss ONE (l) advantage.

(3 ma*s)

- EraD oF QUf,STTON -
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TABLE OI

dB Power ratio
0.501

-2 0.63r
-1 0.794
0

1.259
2 t.585
3 1.995

FIGTJRE OI

TABLf, 02

Voltase (V) 0.25 0.50 0.75 1.0 1.25

Frequencv (kllz) t.0 2.0 3.0 4.0 5.0
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TABLE O2(b)

I channel lsin (j)ct

ginury Vi
data Input
f"

Q channel
fol2

lcos urct

FtcuRx 03

0.0 |.00

0.3 0.9E 0.12

0.5 0.94 o.24 0.03

t.0 o.77 0.n 0.02

t.5 0.51 0.56 0.23 0.06 0.01

2.0 0.22 0.5E 0.35 0.ll 0.03

2.5 {.05 0.50 0.45 0.?2 0.07 a.o2

t.0 4.26 0.34 0.49 0.31 0.t3 0.04 0.01

4.0 {).rro .0_0i 0.36 0.43 0.28 0.t3 0.05 0.02

5.0 {.tE 0.05 0.36 0-19 o.26 0.13 0.06 0.02

6.0 0.15 4.24 0.1| 0.16 0-16 0.25 0.13 0.06 0.02

7.0 0.30 0.m 0.lc {.li 0. t6 0.35 0.14 0.21 0. t3 0.06 o_02

8.0 0- l? o.23 4.ll o.t( 0. t9 0.14 0.32 0.22 0.t3 0.06 0_01

{.09 Q.24 0.14 olt Q.2i .0.0( 0.20 0.lJ 0.lo o.2l 0_t2 0_05 0.03 0.01

I0.0 4.8 0.04 0.25 0.06 4.23 {.01 0.22 0.ll 0.29 0_20 0_12 0.06 0.03 0.01

t2.o {.05 {.0E o.z0 0.tE -0.07 0.r7 0.05 0.2.1 0.30 o_27 0.20 o.t2 o.o1 0.03 0_01

l5_0 {.01 0_21 0.04 0.19 o.t: 0. t3 o.2l 0.03 {.1: {.09 0_10 0.24 o.2a 0.25 0.18 o.l2

Logk 1= +1
Loglc 0 = -1V
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rlct RE 04

G-10 dB
T.= 200 K

G=30 dB
F= l0 dB
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