So&d"e‘w; to Hmzewef,é b

o Ty

2ersen4, 1

1. (a)

(b))  B= (150l-1454)=5kHz

(o) |

Hilf+ fzj + Hilf-1.)

j I e B A A5 O
0.t - / \ \\

4 =3 - D 2 2 4 % “fkHz

Holl) =

1-

‘“‘“5 %5 -2 <10 1 2 3 4 & gl



2. w, = 108, kg = 10°, kp =25

FM: The instantaneous frequency is w; = 108 +10°m(t), (Wi)min = 108 — 10° = 9.99 x 107 rad/s, (Wi)max = 108 +
10° = 1.001x 108 rad/s. Figure g5.1-1 shows that the cycle is split into four equal parts of length 1073/4 =2.5% 1074
s. The instantaneous frequency increases linearly from (wWi)emin tO (wi)max, Stays there, then decreases linearly back
t0 (wi)min, and stays there for the last quarter-cycle.
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PM: Inthiscasew; = 108 4+-25m(t) with (1(t))mex = 8000, (1{t))min = —8000, (w;)min = 10 —2%10° = 9.98x107
rad/s, (Wi)max = 10° + 2 x 10° = 1.002 x 108 rad/s. Figure 55.1-1 shows that the waveform, in this case, stays at
(wi)max for one quarter-cycle, shifts to we, shifts to (Wi ) mins and then shifts back to wc for the last quarter cycle.

a) we=2mr x10% k = 20007, k, = w/2.
f P

FM: The instantaneous frequency is f; = 108 + 1000m(t), (fi)min = 106 — 1000 = 999 kHz, (fi)max = 105 + 1000 =
1001 kHz. As shown in Fig. g5.1-2 the instantaneous frequency of the FM wave increases linearly from 999 to 1001
kHz over 1073 s, then switches back to 999 kHz and repeats.

PM: Since m(t) has jump discontinuities, the direct approach will be used. When one cycle of the sawtooth is
centered on the origin, m(t) = 2000t over that cycle. Hence,

ppm(t) = cos [21r x 108t + gm(t)]
_ 6, , T
= cos {27r x 108t + 22000t]
= COS [27.' (106 + 500) t] .




As shown in Fig. $5.1-2, at the discontinuity there is a jump of 2k, = 7, otherwise, the carrier frequency is constant
at 108 -+ 500 Hz.

(b) This is equivalent to another PM signal with f. = 1000.5 kHz and periodic rectangular message that switches
from 1 to —1, as shown in the example at the beginning of the chapter. It is necessary to keep k, less than =, since
those periodic signal jumps at those points of discontinuity A = 2; otherwise, a larger k, will give rise to phase
ambiguity when k,A > 27,
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4 We are given w, = 100007, and that over |{| <1,

wem(t) = 10 cos 13,0007t

(a) If this were a PM signal with k, = 1000, we would have

@pm(t) = 10 cos 13000nt = 10cos [wct + kpym(t)]
= 10 cos [10000xt + 1000m(t)]

Clearly, m(t) = 3nt over this interval.

(b) For an FM signal with ky = 1000,
t t
wrm(t) = Acos [wct + k,/ m(a) da] = 10cos [10, 0007t + 1000/ m(a)da} .
0 0

Therefore,
t
/ m(a)do = 3nt
0

and m(t) = 37 over the interval.




