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Question 1: Problem 7.1-1 from Carlson
Suppose a commercial AM superhet has been designed such that the image frequency always

falls above the broadcast band. Find the minimum value of f;r, the corresponding range of
f10, and the bounds on Bgr.

Question 2: Problem 7.1-3 from Carlson

Suppose a commercial AM superhet has fjz = 455 kHz and fio=  1/2nV(LC) , where L=1pH
and C is a variable capacitor for tuning. Find the range of C when f;o = f; + fir.

Question 3: Problem 7.1-4 from Carlson

Suppose the RF stage of a commercial AM superhet is a tuned circuit like Fig. 4.1-8 with
L=1pH and variable C for tuning. Find the range of C and the corresponding bounds on R.

Question 4: Problem 7.2-1 from Carlson
Four signals, each having W = 3 kHz, are to be multiplexed with 1-kHz guard bands between
channels. The subcarrier modulation is USSB, except for the lowest channel which is

unmodulated, and the carrier modulation is AM. Sketch the spectrum of the baseband and
transmitted signal, and calculate the transmission bandwidth.

Question 5: Problem 7.2-2 from Carlson

Do question 4 with AM subcarrier modulation.



Question 6: Problem 7.2-3 from Carlson

Let f; be an arbitrary carrier in an FDM signal. Use frequency-translation sketches to show
that the BPFs in Fig. 7.2-2 are not necessary if the subcarrier modulation is DSB and the
detector includes an LPF. Then show that the BPFs are needed, in general for SSB subcarrier
modulation.

Question 7: Problem 7.2-4 from Carlson

Ten signals with bandwidth I are to be multiplexed using SSB subcarrier modulation and a
guard band B, between channels. The BPFs at the receiver have |[H(f)| = exp {-[1.2(f-f»)/ /4!
where fy equals the center frequency for each subcarrier signal. Find B, so that the adjacent -
channel response satisfies |H(f)| < 0.1. Then calculate the resulting transmission bandwidth of
the FDM signal.

Question 8: Problem 7.2-8 from Carlson

Find the output signals of the quadrature-carrier system in Fig. 7.2-6 when the receiver local
oscillator has a phase error @,



