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COMMUNICATION SYSTEMS

Important Points:

1.

The exchange of information between a sender aredver is called communication.

The arrangement of devices to transfer the inftionas called communication system.
Every communication system has three basic eleng&pfransmitter 2) channel 3) Receiver
Information:

i) The information is in the form of electric s@rwhich is suitable for sending. This is of two

types.

a) Analog voltage signal in which information asnverted into continuous variations of

voltage (or) current.

b) Digital voltage signal in which the informatios converted into stepwise vibrations of

current (or) voltage.

i) A device which converts one form of energtoianother form is called transducer.
Ex: Microphone, speaker etc.

Transmitter:

Transmitter first converts the message into edenteelectrical variations. It is then called a
signal. The signals in communication (speech, megif are at low frequency and cannot be
transmitted to longer distance. For long distamaesmission, the signals are superimposed on
a high frequency waves called carrier waves. Pphigess is called modulation. The process
of changing some character (amplitude, frequengyploase) of a carrier wave in accordance
with the intensity of the signal is known as modiola The basic modes of modulation are
1) Amplitude modulation (AM) 2) Frequency Modulati¢gFM) and 3) Phase Modulation
(PM)
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6. Antenna:

Antenna plays an important role in communicatiohe Tinear size of the antenna should be
nearlyd
4

7. Channel:

Earth’s atmosphere has an important role in thesmission of modulated waves. There are

three modes of propagation.

1) Ground wave propagation 2) Sky wave propagat®)nSpace wave propagation

8. World Wide Web (WWW) was invented Gym Berners-Lee
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Very Short Answer Questions

What are the basic blocks of a communication sggm?
Every communication system has three basic aksne

1) Transmitter 2) Transmission Channel 3) Receiver

What is “World wide web” (WWW)?

WWW may be regarded as the encyclopedia of kadgé accessible to everyone round the

clock throughout the yeafim Berners-Lee invented the World Wide Web.

Mention the frequency range of speech signals?

Frequency range of speech signals is 300 HAQ® 3z.

What is sky wave propagation?
Long distance short wave communication is pdssitly ionosphere reflection. Sky wave
propagation is used in the frequency ranges framnN#z to about 30 MHz. EM waves with

frequencies move than 30 MHz will escape throughidimosphere.

Mention the various parts of the ionosphere?
(i) D layer (part of stratosphere) (i) E layen(pof stratosphere)
(iii) F 1 layer (part of Mesosphere) (ilpFayer (Thermosphere)

Define modulation. Why is it necessary?

The process of combining low (audio) frequengnal with high frequency signal is called
modulation.

Need for Modulation: Modulation is necessary to transmit a signal & #udio frequency

range over a long distance on account of
() Suitable size of the antenna

(ii) Suitable effective power radiated by the amiz
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(iif) Avoid mixing up of signals from differentansmitters

7. Mention the basic methods of modulation?

A. 1) Amplitude Modulation (AM): In this method the amplitude of carrier wave isie@rin
accordance with the modulating signal. keeping fileguency and phase of carrier wave
constant.

2) Frequency Modulation (FM): In this method frequency of carrier wave is variad
accordance with the modulating signal keeping tmpldude and phase of the carrier wave
remains same.

3) Phase Modulation (PM):In this method phase of carrier wave is varieddoordance with

the modulating signal keeping the amplitude anduescy of the carrier wave remains same.

8. Which type of communication is employed in Mobé Phones?

A. In mobile phones, point-to-point communicationda is employed. In point-to-point
communication mode, communication takes place avigk between a transmitter and a

signal transmitter and a receiver.
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Short Answer Questions

Draw the block diagram of a generalized communation system and explain it briefly?

The exchange of information between a senderraadiver is called communication. It is the
act of transmission of information. The arrangema&ntlevices to transfer the information is

called communication system.

The block diagram of a generalised communicaty@tesn is shown.
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I) Information Source:

A transducer converts the information into eleeirgignals called message signals.

i) Transmitter:

Transmitter first converts the message into edentaelectrical variations. The signals in
communication (speech, music etc) are at low fraqueHence these are superimposed on a
high frequency waves called carrier waves. Thiegss is called modulation.

iif) Channel:

The channel is the physical medium that connebtanmt depending upon the type of
communication system. A channel may be in the fofmwires (or) cables connecting the

transmitter and the receiver, or it may be wireless

3) Receiver:
It receives a corrupted version of transmittechaig The receiver reconstructs a recognizable

form of the original message signal for delivering the user information.
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2. What is a Ground wave? When is it used for commication?
A. Ground Wave Propagation:

A wave which glides over the surface of the e#thalled as ground wave and the mode of

propagation is called as surface wave propagation.
Explanation:

The radio waves travel very close to the surfaceéhefearth. These are vertically polarized
because any horizontal component of electric fieldontact with the earth is short circuited by
the earth. These waves induce charge in the eartlbnger wavelengths, the antennas have
large physical size and they are located on thargtoln standard AM broadcast, ground based
vertical towers are generally used as transmitingennas. For these type of antennas ground
has a strong influence on the propagation of tigmadi The maximum range of coverage
depends upon the transmitted power and frequeress (than 2 MHz). Ground has high

conductivity; due to this ground waves will propegkng distance over sea.

3. What are sky waves? Explain sky wave propagatiotriefly?
A. Sky Waves:

Long distance short wave communication is posskbleionosphere reflection. The lower
frequency limit depends on the absorption in lohesp, noise level at the receiver, since the
losses in ionosphere decrease with frequency. Jperulimit of frequency depends on the

distance of transmission, height and electron demsithe different layers ionosphere.
Explanation:

Sky wave propagation is used in the frequencyeaarigppm few MHz to about 30 MHz. EM
waves with frequencies more than 30 MHz will esc#peugh the ionosphere. Above 200

MHz ionosphere becomes completely transparent.tDulkis, these waves cannot be reflected
back to the earth.

Sky wnve propagation
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4. What is space wave communication? Explain?
A. Space Wave Communication:

Electromagnetic waves of frequency above 30 MHz gpace wave (or) direct wave
propagation. This is used for line-of-sight (LOS®mumunication (radar) and satellite

communication (mobile telephone).

Explanation:

The maximum line-of sight distana#, between the transmitting and receiving antennas of
height respectively is,

=d, +d =,/2Rn + 2Rn Where R is radius of earth.

' I.ine -uf:lgh.t -:u-m.ntumr_:dnn I}:.- spm Waves

Television broadcast, microwave links and saglltommunication are examples of

communication systems that use space wave mod@pégation.

5. What do you understand by modulation? Explain tle need for modulation?
A. Modulation:

The process of combining audio frequency signah wigh frequency signal is called

Modulation.

Need for modulation:

The signals in communication (speech, music ete) @& low frequency and cannot be
transmitted to longer distance. For long distamaasmission, the signals are superimposed on
a high frequency waves called carrier waves. phogess is called modulation. The process of
changing some character (amplitude, frequencyploake) of a carrier wave in accordance with

the intensity of the signal is known as modulation.
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Modulation is of three types:
1) Amplitude Modulation:

In India amplitude modulation is used in radio dto- casting. The amplitude of the high
frequency carrier wave is changed in accordanch thi¢ intensity of the signal, frequency

being constant.
i) Frequency Modulation:

In T.V. transmission, frequency modulation is usadsound signal and amplitude modulation
is used for picture signal. The frequency of theieawave is changed in accordance with the
intensity of the signal, amplitude being same.régfiency modulation, power loss will be least

and noise can be reduced.
i) Phase Modulation:

Phase of the carrier wave changes in accordartbelve modulating signal.

6. What should be the size of the antenna or aerialHow the power radiated is related to
length of the antenna and wavelength?
A. (i) Size of Antenna:For transmitting a signal we need an antenna. Batgmna should have a

size comparable to wavelength of signal (at lest in size)

For example, for a signal of frequeney: 20kHz

Length of antenna or waveleng)ﬂh:E = 3x10

=15km
v 20x10

(i) Effective power radiated by antenna: The power emitted by linear antenna of lenigth

while emitting radio waves of wavelengthis

I 2
3= (_)
A
For signals of low frequency, wavelengthis large and power (P) is small.

For good transmission we require high power amt@digh frequency signal is required
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7. Explain amplitude modulation?

A. In amplitude modulation the amplitude of the carrie varied in accordance with the

information signal.
Let c(t) = A sinwt represent carrier wave and(t) = A sinw,t represent the frequency the
message or the modulating signal whese=2rf is the angular frequency of the message

signal. The modulated signa@) can be written as

(@]

(1) = (A + A, sinw,t) sinwgt

_ An o :
= 1+— t t
A( A sinw,, J sinw,
(Or) c, (t) = A sinw,t +pA, sinw.t sinwt

Herep=A, /A is the modulation indexy in practice, is kept1 to avoid distortion.
Oc,(t) = Asinot +% cofw, - w, )t —% co$w, +a, )t

Here w, —w, andw, +w,, are respectively called the lower side and upjkr Sequencies. The
modulated signal now consists of the carrier walvEreguency w, plus two sinusoidal wave

each with a frequency slightly different from, knows side bands. The frequency spectrum of

the amplitude modulated signal is shown in figure.

Amplitude

cX(in rad)

(e —edn) = (e +eamn)

As long as the broadcast frequencies are suftigispace out so that sidebands do not overlap,

different stations can operate without interfenwith each other.
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How can an amplitude modulated wave be generated

Amplitude modulation can be produced by a varidétsnethods. One of the simplest method is

shown in the block diagram

m (i) AP — (1) | sauare y(f) | BanDpass AM wave

A sinart Y LAW DEVICE ‘ FILTER CENTRED
(Modidating i ; AT @),
Sigral ) c(r) Bx(t)—i—cx (f)

A sin

Carvier
Let the modulating signal be represented by s}, sinaw,t. . (1)
Let the carrier signal be represented by c(t)ssidwt .. (2)

The resulting signal obtained by adding above eousii.e.,
x(t) = A,sinat + A sinat ... (3)
Let x(t) is passed through a square law deviceclvis a non-linear device which produces
and output y(t) =B x(t)+C[ x(t ] .. (4)
Where B and C are constants. Thus,

y(t) = BA, sinat + BA sinat +C| Absin® et + A7 sifwt + 24 A singt singt |
= BA sinwt+BA sinwt +—m A“ +A% - A“ cos 2y t— C';tz cost+CA, A casu, -, )t
~CA,A cos(@, +a, )t
The outputy(t) consist of one dc compone%(Aihbf) and six sinusoids of frequencies
w,, 2w, .., 2w w-w,and w +a, .

When this signal is passed through a band pdass tiéntered aty, which rejects dc and the

sinusoids of frequencies,, 2w, ,and 2, are allows the frequencies
w,w-w, and w +a,.
The output of the band pass filter is

y (t) =BA sinwt+CA A co{w, —w,)t—CA A cofw, +w, )t

www.sakshieducation.com



www.sakshieducation.com

Clearly, y (t) has the same form as that of an AM wave. The Aghaii generated by the

modulator cannot be transmitted as such as itdhae provided necessary power to cover the
desired range. This is done by feeding the AM digma power amplifier. The amplified AM

signal is fed to an antenna of appropriate size@fovard transmission.

TRANSMITTING
ANTENNA
mit AMPLITUDE POWER AV wave
messal

MODULATOR AMPLIFIER
signal T

\
Carrier

How can an amplitude modulated wave be detected?

The process of recovering the modulating digran the modulated carrier wave is called
detection and the circuit that performs this fumetis called a detector.

The transmitted message gets attenuated in propagarough the channel. The receiving
antenna is followed by amplifier and a detectore Tarrier frequency is changed to a lower
frequency called Intermediate Frequency (IF) praaedetection. The detected signal may
not be strong enough, hence amplification is resglir

A block diagram of a typical receiver is showrthe figure

, Receiving
S antenna
L Amplifi |IFst Detect Amplifi —*
recelved mplifier stage etector mplifier |~ > out

signal

The IF signal contains the frequencigsand w, + w,. To obtain original message signal m(t)

of angular frequencyy, , simple AM detector is shown in diagram.

The AM wave from the IF stage is passed througécéfier (diode) which produces rectified

wave.

The envelope of this rectified wave has a freqyeng and is the message signal m (t).

The rectified signal passed through an envelopect® to retrieve m (t) as shown in figure.
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AM wave ENVELOPE m (t]
———3 RECTIFIER —————> QUTPUT

[a] l - [bll DQETECIUR {c}l

AT }’“\p/ N\

| time

AM input wave Rectified wave Qut put (withput RF component)

The modulated signal of the form given in (a)igfié passed through a rectifier to produce the
output shown in (b). This envelope of signal (bjhis message signal. In order to retrieve m
(t), the signal is passed through an envelope ttet€arhich may consist of a simple RC

circuit).
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PROBLEMS
1. A transmitting antenna at the top of a tower hasa height 32 m and the height of the

receiving antenna is 50 m. What is the maximum diahce between them for satisfactory

communication in LOS mode? Given radius of earth & x 1® m?

Sol. dy, =v/2% 64x 16 x 32+y2x64x 16 x 50m
=64x 107 x4/10+ & 16x+/ 10m

=144 16 x+/10 m = 45.5 km.

2. A message signal of frequency 10 kHz and peakltage of 10 volts is used to modulate a
carrier of frequency 1 MHz and peak voltage of 20 elts Determine (a) Modulation Index,
(b) The Side Bands Produced

Sol. (a) Modulation index = 10/20 = 0.5
(b) The side band are at (1000 + 10 kHz) = 1018 &kl (1000 — 10 kHz) = 990 kHz.
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