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TOPIC : PRINCIPLES OF COMMUNICATION

EXERCISE# 1
<
h=A= VY =3x10s/10s = 300 m
Hmin =£=@=75
4”4

Three types of modulation are amplitude, frequency and phase modulation.
To avoid corruption of transmitted signal modulation is kept < 100%.

Cm(t) = (Ac + Am Sin wmt) sin wct
pA

C
=Acsinwt+ 2 cos (we— wmt
LA

c

- 2 cos (we+ wmt

E’ms EZ
PC: R = 2R

Nose is generally audio (20 to 20 kHz)

Aw = 2wm =2 x 5 =10 kHz.

Repeaters add on energy to received signals and retransmit them.

Due to Hi-Fi communication system distortion is minimized.

Side band frequencies are wc + Aw = (1000 + 0.8) kHz  i.e. 1000.8 kHz, 999.2 kHz
fe =100 fm = 100 x 500 = 50000 cps.

Polarization is defined only for transverse waves.

3x108
v=S = 4 =75x10:m/s

d= V2Rh = V2x6.4x108x240 _ g o
Amplifier is not energy transformer it just increases the energy level signal .

Af 10

m:fC :7:5

10"
Energy flux at point of focus = 107 - 1016

1 1
w= VEC = J10° x10x10°8
= v=10rx0.1592 = 1592 kHz.
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8l. d=v2Rh
EXERCISE # 2
PART -1
1. N = ond:
ox 22 % 256.4%10° x150
50 x 105 = 7
o = 828.6 km-2
EXERCISE # 3
PART -1l
2.

Carrier has high frequency which reduces desired anlena aize

(R+h)? —R?

— vh? +2hR

X2 = 25000 + 2. 500 6.4 100000
= 25000 + (64 x 100000000)

= 10 (640025)
X2 = 104.640000
X=8x10sm
=80 km.
D
. ~J .
L—1
Signal Hadd c—_— § R
4, . .
t=RC

100 x 103 x 250 x 10-128€c
2.5 x 107 x 10-12 sec
=2.5x 105 sec

The higher frequency which can be detected with tolerable distortion is
1 1

— = Hz
2tm,RC  21x0.6x2.5x107°
100x10*

_ 25x1.2n z
4

- 1.2n

x107
Hz

p
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11.

12.
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=10.61 KHz
This condition is obtained by applying the condition that rate of decay of capacitor voltage must be equal
or less then the rate of decay modulated singnal voltage for proper detection of mdoulated signal.

fe = 2MHz = 2000 KHz

fm = BKHz

Resultant frequencies are

= fc + fm, f¢, f— fn = 2005 KHz, 2000, 1995 KHz

In amplitude modulation amplitude of carrier wave (high frequency) is varied in proportion to the amplitude
of signal.
In frequency modulation frequency of carrier wave (high frequency) is varied in proportion to amplitude
of signal.

Let c(t) = Ac sin wct represent carrier wave and m(t) = Amsin wmt represent the message or the modulating
signal where wm = 2nfmis the angular frequency of the message signal. The modulated signal cm (t) can
be written as

Cm () = (Ac + Am Sin wmt) Sin wct

(1 + i—msin mmt]

=Ac c sinwt L 0]

Note that the modulated signal now contains the message signal. From Eg. (i), we can write,
Cm (f) = AcSin wct + pAc Sin wmt SNt~ L (i)

Here p = An/Ac is the modulation index; in practice, u is kept < 1 to avoid distortion.
Using the trignomatric relation sin A sin B = 1/2 (cos (A — B) — cos (A + B),
we can write cm (t) of Eq. (ii) as

bA bA,
cn(t) =Acsinwt+ 2 cos(wc—wm)t— 2 cos(wc+wm)t (iii)
In amplitude modulated wave, the frequencies contained are wc¢ — wm, we, We + Wm.
The frequency of wm is not contained in A.M. wave

1 (10kHz) 10°  10°

N=10 (5kHz) _ 5x10° 5 -5 105

D = /2R +2heR

D = V2x140 x 64 x10° + /2 x 40 x 64 x10°
D =8x10°|y28 + 3|

D = 8x103[2y7 + 242

_ 3
D =16x10"[2.6 +1.4] _ 64000 m = 64 km ~ 65 km
2n

-6
Ws = 100)(10 :27-[)(1048—1
2n

we = 8x107° - 2.5m x 10%s1
Vmax = Ve + Vs = 10
Vmin=Vc—Vs=8
Ve =9mV
Vs =1mV
Equation of AM wave
Vam = (Ve + Vs sin wst) sin wet = {9 + sin (2r x 10%)t} x sin(2.5rmt x 105t)  (In mV)

Range = ¥ 2hR

To double the range h have to be made 4 times.
Ac =100

Ac + Am = 160
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Ac — Am =40
Ac =100, Am = 60

p
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