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- o ) . 3 volts is frequency moduy]ay
d amplitude k amplitud e
. ) uency 1 GHz an and of peak ampli .u e 1 vol, T
EXAMPLE 4.18. A carrier “alV‘z.‘l"f f:?;nal frequency of 5001: I:; waveform (signal) is changeq h :le
L Smusm'dal m?du a; grThe level of the modulati Obtain the expression for the ne
fl‘*;(tl“eﬂ;!{y dfivti:tmn 3f :esltlinkgI ff'.equency is changed to 2 kHz. W
volt peak and the modu
modulated waveform (FM). . ssion
Solution : We know that the FM wave is given by the expre
" s(t) = Acos[2nf t +mg sin(2nf,t)]
Af

where m; = Modulation index of FM wave = fﬂ:

and Af = frequency deviation = kA |
k, = Sensitivity of Frequency modulator

A, = Amplitude of the modulating signal
"~ ~ Given that f = 1MHz=1 x 10° Hz
A = 3 volt
A = 1volt
and Af = 1 kHz
Therefore, k. can be found as
3
k, = ;A—f = 1x110 = 103 Hz/volt
m
Now, for the second case, we have
when, A =5 volt and f,=2kHz
Modulation Index will be
Af 10%x5
T g, T 9x10° =25

The desired FM signal can be expressed by

s(t) = Acos[2nf,t + m, sin(2nf, t)]
Substituting all the values, we get

()= 3cos[2ra0“t+2.5sin(2nx2x1o3t)]

o s(t) = 3005[2ﬂ06t +2.55in(4dn 103401



EXAMPLE 4.25. A carrier is frequency modulated (FM) by a sinusoidal modulating signal x(t) of
frequency 2 kHz, it results in a frequency deviation Af of 5 kHz. Find the bandwidth occupied
by the FM waveform. The amplitude of the modulating sinusoid is increased by a factor of 3 and
its frequency lowered by 1 kHz. Find the new bandwidth.

Solution : Given that
f, =2 kHz and

Af = 5 kHz
Hence, the bandwidth of the FM signal will be
BW = 2(Af + 1)
or BW = 2(5 + 2)
or BW = 14 kHz

When the amplitude of the modulating signal is trippled, then the frequency deviation increases three
times.

Therefore, Af = 3 x 5 kHz = 15 kHz
Also, f, =1kHz

The new bandwidth will be
BW’ = 2(Af+f ) = 215 + 1)
or BW’ = 32 kHz Amns.




