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3. Questions
1. What is Telecommunication?

Answer
Telecommunication is defined as sending and receiving of information
through electronic means
2.

With the aid of a table, list the frequency range, wave length and application
of the following radio waves (i) low frequency (ii) medium frequency (iii)
High frequency (iv) Ultra high frequency (v) Super High frequency
Answer
Classification of Radio Wave
S/No Classification
Frequency
Range
1
Very low
Below
Frequency
30KHz
(V.L.F)
2.
Low frequency 30 –
(LF
300KHz
3.

4.

Medium
frequency
(M.F)
High frequency
(H.F)

Wavelength

Application

Above 10Km Long distance
telegraphy
Broadcasting
(10 – 1)Km
Long distance point to
point service.
Broadcasting line
(300KHz – (1km – 100m Sound broadcasting
3MHz
3MHz 30MHz

100m – 10m

5.

Very high
frequency
(V.H.F)

(30 –
300)MHz

(10 – 1)m

6.

Ultra high
frequency
(U.H.F)

300MHz –
3GHz

!m – 10cm

7.

Super high

(3 –

10 – 1cm

Medium and Long
distance point to point
service.
Sound Broadcasting
Short distance
communication.
TV and sound
Broadcasting.
Short distance
communication.
TV and sound
Broadcasting.
Point to point

8.

frequency
(S.H.F)

30)GHz

Extra high
frequency
(E.H.F)

Above
30GHz

Below 1cm

microwave
communication
system
Still under experiment

3. A 5 MHz radio transmitter is connected to an aerial by a length of

transmission line. If the wave length of a signal on the transmission line is
8/10 times the wave length of a signal in the atmosphere. Calculate the
velocity with which a signal is propagated along a cable.
Solution
Frequency of transmitter (f) = 5MHz
For wave in the atmosphere:
Wavelength λair = V/f
λair = 3x108/5x106 = 60m
Hence the wavelength in the cable is 8/10 x λair
λcable = 8/10 x 60 =48m

The velocity of propagation in the transmission line
λ = V/f
V = λf
Vcable = 48 x 5 x 106
Vcable = 240 x 108
4. What do you understand by the term frequency as its relates to

electromagnetic wave
Answer
Frequency is the number of wavelengths sent out from the source per
second, it is measured in hertz.
5. State three importance of modulation.

Answer
i. To avoid interference of signal with one another
ii. For effective separation and discrimination of various station signals
iii. To avoid the use of unthinkable and impracticable height of antenna.
6. What do you understand by the term Amplitude modulation

Answer
Amplitude modulation is the modulation process in which the amplitude of
the carrier is varied in accordance with instantaneous value of the
modulating signal (information) is to be transmitted while frequency and
phase angle of the carrier are kept constant.
7. State three advantages and disadvantages of amplitude modulation

Answer
Advantages
i.
It is a simple system
ii.
It is cheaper than F.M system
iii. It travels far distance then F.M system
Disadvantages
i.
Modulation efficiency is low
ii.
Amplitude modulayion is a noisy system
iii. It has a low signal to noise ratio
8. A 100KHz carrier is amplitude modulated by a sinusoidal tone of frequency

300Hz. Determine the frequency wave and the bandwidth required for its
transmission
Solution
Modulating frequency fm = 3000Hz = 3kHz
The frequency contained in the modulated wave are
i.
The carrier frequency fc = 1000kHz = 100,000Hz
ii.
The lower side frequency fc – fm = (100,000 – 3000)Hz =
97,000Hz
iii. The upper side frequency fc + fm = (100,000 + 3000)Hz =
103,000Hz
iv.
The bandwidth (B) = (fc+fm)-(fc-fm) = 2fm
B = 2 x 3000 = 6000Hz
9.

If the maximum frequency tolerance for fixed service station operating in
the frequency band of (4-27.5)MHz is ±0.003% and for television stations
operating in the frequency band of (40-70MHz is ± 0.00001%, what
frequency variations in hertz do these correspond for:
i.
A fixed service station on 12.3 meters.
ii.
A television station on 5.5 meters.

Solution
Frequency (f) = V/f
i.

For a fixed service station on λ=12.3meters
F = V/λ
3×108/12.3 = 24.4MHz
But the maximum frequency tolerance in this band is ± (0.003)%

:. Frequency tolerance = (0.003)×24.4×106
100
ii.
Television station on λ=5.5m.

= ±732Hz. Ans

The maximum frequency tolerance in this band is ±(0.00001)%
Operating frequency f,= V/λ
3×108/5.5 = 54.55MHz
The frequency tolerance = ±(0.00001) × 54.55 x 106/100 = 545.5Hz Ans

10. A 108KHz carrier wave is amplitude modulated by a band of frequencies,

(3000-3400)Hz. What frequency are contained in the upper and lower side
band of the A.M. wave and what
is the required to transmit the wave.
Solution
Carrier wave frequency Fc=108KHz=108Hz.
Band of frequencies (f1=300Hz and f2=3400Hz).
i.
ii.

The lower side band = (108,000-3400) to (108,000-300)
= (104600 to 107700Hz Ans.
The upper-side band = (fc=+f1) to (fc+f2)
= (108,000 + 300) to (108000 + 3400)
=(108,200 to 111400)Hz Ans.

iii.

The band width ‘B’=Fmax – Fmin = 2f2

i.e B=(111400-104600) = 6800Hz Ans.
Or.
B=2f2 = (2×3.400) = 6,800HZ Ans.
11. An A.M transmitter is to deliver a total power of 100 watts to an antenna

.The percent modulation is to be 100 percent. Determine the power
contained at the carrier frequency and the power contained within each of
the side bands.
Solution
PT= 100 watts, m=100%
To find Pc, P.U.S.B, P.L.S.B
PT =PC[ 1+m2/2]

Where m = 100% = 100/100 = 1

i.e. 100 = Pc(2+1/2)
100=3/2 Pc,

200=3pc

Pc =200/2 = 66.6 watts Ans.
PT = PC + P.U.S.B + P L.S, B.
P L S B = PT - Pc
But P U S B = P L S B
2P.L S. B =PT – Pc
P L. S .B = (100 - 66.6)/2
=33.4/2 = 16.7Watts
:. P U.S.B =P L.S B =16.7 Watts Ans.

12. What do you understand by the term Frequency modulation

Answer

Frequency modulation is the modulation process which the frequency of the
carrier is varied in accordance with the instantaneous value of the
modulating signal; while the amplitude and phase angle of the carrier wave
are kept constant
13. State three advantages and disadvantages of frequency modulation

Answer
Advantages
i.
It has large bandwidth
ii.
It has high signal to noise ratio
iii. FM system is of high fidelity due to its wide bandwidth
Disadvantages
i.
FM system is very complex
ii.
FM system is very expensive
iii. Requires wider bandwidth
14. A carrier is frequency modulated by a 10KHz sinusoidal wave whose

amplitude is one –half the maximum permitted value .if the rated system
deviation is 50KHz,Determine .
i. The frequency deviation.
ii. The modulation index.
Solution
Modulating signal frequency Fm=10KHz.
Rated system signal deviation Kf=50KHz.
Amplitude of modulating signal Am =1/2 = 0.5
Frequency deviation Δƒ = Kf Am
=50KHz × 0.5 = 25KHz Ans.
ii.
Modulation index m. = Δƒ/fm.
=25KHz/10KHz
=2.5. Ans.
15. A radio signal is prepared by frequency modulating of 100MHz carrier with
a 4KHz audio tone causing a frequency deviation of 25KHz.what are the
i.

highest and lowest frequencies that the modulated wave attains? Determine
the carrier swing and the modulation index for this modulated wave.
Solution
Fc = 100MHz = 100 x 106Hz.
Fm = 4KHz = 4000Hz
Δƒ = 25KHz = 25,000Hz
The highest frequency (fh) and the lowest frequency (fL) that the modulated
wave would attain are:
i.
Highest frequency (fh) = (fc + Δƒ)
=(100x106+25000)Hz
=100,025MHz.
ii.
The lowest frequency (fl) = (fc - Δƒ)
=(100,000,000-25000)Hz
=99.975MHz Ans.
iii. The carrier swing =2Δƒ
= 2 x 25 x 103
= 50KHz Ans.
iv.
Modulation index m = Δƒ./Δm
= 25 x 10/4x10
m = 6.25 Ans.

16. Determine the percent modulation of an F.M wave with a frequency

deviation of 15KHZ when it is being broadcast for general reception in the
commercial Fm broadcast (88 to 108)MHz. what would the percent
modulation be if the F.M waves were broadcast as the sound portion of a
commercial television program?
Solution
For F.M 100 percent modulation corresponding to 25KHz
Maximum frequency deviation Δƒmax = (100-25)KHz =75KHz.
Actual frequency deviation Δ ƒ = 75KHz

Percent modulation for FM(m) = Δfactual/Δ x 100/fmax
M = 15000x100/75,000
=20%. Ans.
17. With reference to frequency modulation, define the following
i. Percent modulation
ii. Deviation ration
Answer
i.
Percent modulation is defined as the ratio of actual frequency deviation
to the maximum allowable frequency deviation
%modulation = Δfactual/Δfmax
ii.
Deviation ratio is the modulation index when both the modulating
frequency and frequency deviation are at their maximum permitted
values.

