5.1-3
(&)  ppm(t) = Acos wet + kpm(t)] =10 cos[10,000t + kpm(t)]

We are given that ppm(t) = 10 cos (13,000t) with kp = 1000. Clearly, m{t) = 3t over the interval |t] < 1.

¢ t
(b) prm(t) = Acos [wct + kf/ m(a) da] =10 cos [10,000t + kf/ m(a) da]
t

-t
Therefore ' kf/ m(a)da = 1000/ m(a)da = 3000t
¢
Hence 3t = / m(a) da =3 m(t) =3

5.2-2 @, (t) = 10 cos(wet + 0.1 sin 20007t). Here, the baseband signal bandwidth B = 2000x/2r = 1000 Hz. Also,

wi(t) = we +2007 cos 20007t
Therefore, Aw = 2007 and Af = 100 Hz and Bgm = 2(Af + B) = 2(100 + 1000) = 2.2 kHz.

= 5 cos(wet + 20 sin 10007t + 10 sin 2000mz).

5.2-3 pp(t)
er h B = 20007 /27 = 1000 Hz. Also,

Here, the baseband signal bandwidt
wi(t) = we + 20,0007 cos 10007t + 20,0007 cos 2000wt

Therefore, Aw = 20, 000w+20, 0007 = 40,0007 and Af = 20 kHz and Ben = 2(Af+B) = 2(20, 000+1000) = 42

kHz. -

5.2-7 From pair 22(Table 3.1), we obtain et = me /1. The spectrum M (w) = ﬁe"“’zM is a. Gaussian pulse,
which decays rapidly. Its 3 dB bandwidth is 1,178 rad/s=0.187 Hz. This is an extremely small bandwidth
compared to Af.

Also mi(t) = ~2te™"/2, The spectrum of m(t) is M'(w) = jwM (w) = jv/Tw e/ This spectrumn also decays
rapidly away from the origin, and its bandwidth can also be assumed to be negligible compared to Af. )
For FM : Af = =472 = 8000mx1 _ 3 \Hz and Bpa & 2Af = 2 x 3 = 6 kHz.

For PM : To find m). we set the derivative of rio(t) = —2te™* /2 equal to zero. This yields

() = -2 1420 V2 =0 = t=

Sl

»

and m}, = 7}1(%) = 0.858, and .

kpm! .
Af = B2 = 80001x0.8%8 ._ 3 439 kHz and Bpm ~ 2(Af) = 2(3.432) = 6.864 kHz.
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5.3-1 The block diagram of the design is shown in Fig. 85.3-1.
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Fig. 85.3-1

5.4-2 Figure $5.4-2 shows the waveforms at points b. ¢, d, and e. The figure is self explanatory.



