4.2-4 (a) The signal at point b is
ga(t) = m(t) cos® wet

1
= m(t) [% coswet + 1 cos 3wct]

,
Fas

The term 3m(t) coswcf is the desin i

m L 4 Ye esired modulated signal, whose spectr i $ ini
:filtrlr: s; Ienc (é);fls 3::; ;Zdthi iz;\jvanted term, .whit.:h represents the fnodu‘i::;el; ;:iegr::;ev(:italf c:zcxflrci.erTfieqllx:nmc?lgzg
the desired term g'r'n,(t) cis ;uctt‘);ua: ssuh:yi:s:ZSFt;lgé vanted 1o banldpass 0. Honcer th st v pas;
desil‘e.d with the catout %m(t)'cos o sses the unwanted term zm(¢) cos 3wct. P{_ence, this system works as
(b) Flgure. S.4.2-4 shows the spectra at points b and c.
(c) The minimum usable value of w, is 2B in order to avoid spectral folding at dc.

(d)

-~

2 m(t
m(t) cos” wet = —'5(-2 [1 + cos 2wt

1 1 :
= —2-m(t) + é-m.(t) cos 2wt

The signal at poi ists i
Can'iergﬁ.eque Ii)c(;m;wb coss:s:; ofd thfe baseband signal %m(t) and a modulated signal m(t) cos 2w.t, which has a
o oeducn ¢ . not the esired value w.., Both the components will be suppressed by the filter, whose
o) The o equency is w.. Hence, this system will not do the desired job ' !
reader i i i .
e evel m;lxy verify that the identity for cos nw.t contains a term coswct when n is odd. This is not t
n. Hence, the system works for a carrier cos™ w.t only when n is odd o
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Fig. S4.2-4

4.2- 3 ' '
2-9 g;; ‘2)4};2-9 shows the output signal spectrum Y (w)
serve that is ( ith t v
o siare l;i’ el'.}’ff‘w) is th.e same as MM (w) with the frequency spectrum inverted, that is, the high frequencies
equencies and vice versa. Thus, the scrambler in Fig. P4.2-9 inverts the frequency spectrum.

Fig. 54.2-9
4.3-1 go(t) = [A + m(t)] cosw.t. Hence,

i

[A +m(t)] cos® wet

1 A
_—i[A +m(t)] + %[A + m(t)] cos 2wt

ntered at w = 0. The lowpass filter allows this term
Hence the output of the lowpass

gs(t)

Il

The first term is a lowpass signal because its spectrum is ce
to pass, but suppresses the second term, whose spectrum is centered at +2we.

filter is

y(t) = A +m(t) :
he dc term A is suppressed yielding the output m(t). This

When this signal is passed through a dc block, t
diess of the value of A. Thisisa synchronous or coherent

shows that the system can demodulate AM signal regar

demodulation.



4.5-6 We showed in prob. 4.5-4 that the Hilbert transform of mx(t) is —m(t). Hence, if ma(t) [instead of m(t)] is
applied at the input in Fig. 4.20, the USB output is

y(t) = ma(t) coswet — m(t) sinwet e

= m(t) cos (wct + -7—;-) + mp(t) sin (wct + g)

-~

4.8-2 The local oscillator generates frequencies in the range 1+8=9 MHz to 304+-8=38 MHz. When the receiver setting
is 10MHz, fro = 10+ 8 = 18 MHz. Now, if there is a station at 18 + 8 = 26 MHz, it will beat (mix) with
fro = 18 MHz to produce two signals centered at 26 + 18 = 44 MHz and at 26 — 18 = 8 MHz. The sum
component is suppressed by the IF filter, but the difference component, which is centered at 8 MHz, passes
through the IF filter.



