Problem 4.12

(a) From Table A3.1 in Appendix 3. we find (by interpolation) that /() 1s zero for the following
values of modulation index:

=244,
B=35352,
B=38.65,
B=118.

and so on.

(b) The modulation index is defined by

B = ﬂ _ kA,
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Theretore. the frequency sensitivity factor is
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We are given f,, = | kHz and 4, = 2 volts. Hence. with./y([3) = 0 for the first time when

B = 2.44. the use of Eq. (1) vields

_ 244 x10°

3

k,

= 1.22x 10" hertz'volt
Next, we note that /() = 0 for the second time when = 5.52. Hence. the corresponding
value of A, for which the carrier component is reduced to zero is

_Br,
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5.52%10°
1.22%10°

= 452 volts
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Problem 4.13

(a) The frequency deviation is
Af = kA, =25x10°x20 = 5x 10°Hz

The corresponding value of the modulation index is

Using Carson’s rule, the transmission bandwidth of the FM wave is therefore
By =2f,(1+B) = 2x100(1 +5) = 1200kHz = 1.2MHz

(b) Using the universal curve of Fig. 4.9, we find that for p = 5:
B..
—L =3
Af
Therefore, the transmission bandwidth is
By = 3x500 = 1500kHz = 1.5MHz

which is greater than the value calculated by Carson’s rule.

(c) If the amplitude of the modulating wave is doubled, we find that
Af = IMHz and B = 10
Thus, using Carson’s rule we now obtain the transmission bandwidth
By =2x100(1+10) = 2200kHz = 22MHz

On the other hand, using the universal curve of Fig. 4.9, we get
By

— = 2,

A 75

and By=2.75 MHz.

(d) If /,,, is doubled, B = 2.5. Then, using Carson’s rule, Br= 1.4 MHz. Using the universal curve,
(By/Af)=4, and
By = 4Af = 2MHz
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