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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME (DEE)

DIPLOMA IN MICROELECTRONIC ENGINEERING PROGRAMME (DMI)

DIPLOMA IN TELECOMMUNICATION ENGINEERING PROGRAMME (DTE)

EEE2107: INTRODUCTION TO COMMUNICATION
FINAL EXAMINATION: JANUARY 2013 SESSION

Instructions: This paper consists of SIX (6) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1

(a)

(b)

Define the following terms
(i) Random signal

(2 marks)
(i)  Even signal
(2 marks)
(iii) Multiplexing.
(2 marks)
(iv)  Aperiodic signal.
(2 marks)

(v)  Periodic Signals.

(2 marks) / @

An FM signal expressed as V() = 50Cos(27107 ¢ + 0.5Cos2710*#) is measured across a
50 Q antenna. Determine the following

(1) Total antenna power

(2 marks)
(i1) Modulation Index (shows the steps to derive it)

(4marks)
(iii)  Peak frequency deviation

(1 mark)
(iv)  Bandwidth based on Carson’s rule

(2 marks)
(v)  Power of the first side band at the antenna.

(4marks)
(vi)  Sum of all side band power at the antenna. (2 marks)
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Question 2

(a) Consider a Frequency Division Multiple Access (FDMA) system for multimedia data
users. The modulation format requires 10 MHz of spectrum for each user and guard bands
of 1 MHz are required on each side of the allocated spectrum in order to minimize out of
band interference. (a) What total bandwidth is required to support 100 simultaneous users
in this system? (b) Also consider a digital system with the same user spectrum and same
guard bands as above on the band edges. How many users can this digital system support
for the same total bandwidth?

(8 marks)
(b)  Draw and explain on Pulse Amplitude Modulator (PAM).
(10 marks)
(¢) Define Sampling theorem.
(3 marks)
(d) Discuss about Inter Symbol Interference.
(4 marks)
Question 3
(a) Discuss the comparison between TDMA and FDMA.
(8 marks)
(b) Tllustrate and explain what aliasing means and how it can be prevented?
(4 marks)

(c)  The antenna current of an Amplitude Modulation (AM) transmitter is 8 A when only
carrier is sent. It increases to 8.93A when the carrier is modulated by a single sine wave.
Find the percentage of modulation.

(4 marks)

(d)  The 24 channel T1 Pulse Code Modulation carrier telephone system bandwidth limits of
input voice frequencies in each channel to 4 kHz. The ratio of maximum voice level gives
a dynamic range of 72 dB, Calculate
i) minimum Sampling rate
(2 marks)
ii) number of bit required to quantize it for dynamic range of 72 dB
(4 marks)
iii) the required bit rate at the output of the multiplexer
(3 marks) /y/‘“
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Question 4
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With the aid of a diagram explain the advantages of Delta modulation as well as the
two noises involved in Delta Modulation.

(7 marks)

Discuss the merits of digital communications.
(6 marks)

Write an equation to find the received power, Py, at the receiving antenna (mobile
station), of antenna gain Gy, located at a distance‘d’ from the transmitter (base
station) of transmitting wavelength A and antenna gain Gy and transmitting power Py
for free space propagation with considering other system losses. Also define each
factor.

(5 marks)

(ii) Draw the block diagram of the Pulse Code Modulation system and explain how it
works?

Question 5

(@ @

(ii)

(b)
(©)

Question 6

(7 marks)

A digital mobile communication system has a forward channel frequency band
ranging between 810 MHz to 826 MHz and a reverse channel band between 940
MHz to 956 MHz Assume that 90 percent of the bandwidth is used by traffic
channels. It is required to support at least 1150 simultaneous calls using FDMA.
The modulation scheme employed has a spectral efficiency of 1.68 bps/Hz.
Assuming that the channel impairments necessitate the use of rate 2 FEC codes,
find the upper bound on the transmission bit rate that a speech coder used in this
system should provide?

(8 marks)

What are single tone and multi tone modulation?

(6 marks)

Discuss the PCM and TDM applications for T-1 carrier.

(8 marks)
Define Noise Figure.

(3 marks)

(a) i) A receiver has an input power of 42.2 mW while the noise power is 33.3uW.Calculate
the Signal to Noise Ratio for the receiver.

( 3 marks)

ii) Find the transmission bit rate if the baud rate is 1200 and there are two bits per symbol
or single transition.

( 2 marks)

(93]
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(b)

Consider a base station transmitting to a mobile station in free space. The following
parameters relate to this communication system

- distance between base station and mobile station: 8 km

- transmitter frequency: 1.5 GHz

- base station transmitting power: 10 W

- total system losses: 8 dB

- mobile receiver noise figure : 5 dB

- mobile receiver antenna temperature: 290 K

- mobile receiver bandwidth : 1.25 MHz

- Antenna gains are 8 dB and 0 dB for the base station and mobile station respectively
- antenna height at the base station and mobile station are 30 m and 3m respectively.
Calculate (i) the received signal power at the mobile receiver antenna and (ii) signal-to-
noise ratio (SNR) of the received signal.

(14 marks)
(¢) A modem transmits using an eight-level signaling technique. If each signaling element has a
duration of 0.8333ms, determine
i) the baud rate
(3 marks)
ii) the bit rate
(3 marks)

--THE END-——
EEE 2107/ (F)/January 2013/ V.Meenakshi Sundaram/date
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