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Midterm Examination
(with corrections after exam)

e L_ength of Examination- 1:15 hours
e Answer Both guestions
e Each question is worth 50 points

Good Luck and
Have a Nice Vacation!!



Problem #1 (50 Points)

The following FM signal is transmitted.

t
X-()= A cos {2nf t+2znh [ s(t) dt}

where s(t) is equal to A, cos 2xWi.

a.

Write down the equation for the x.,,(t) after
Integrating s(t).

What is the maximum frequency deviation,
Af, in terms of h and A,?

We now use an FM detector, as described in
class, and shown on the next page.

What is the output signal, vy (t )of the FM
detector?

(Parts a, b and c are worth a total of 10 points all together)
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The filter bandwidths of both Filters 1 and 2

Carson Bandwidth = 2 Af + 2W

are equal to the Carson bandwidth of the FM
signal.




d. (20 points)

Suppose that we are still using the same FM
detector shown above, but the input signal is

now an AM signal, X am(t) given by the equation
below

Xanm(£)= A[1+ms(t)] cos 2nft
where0<m<1
and
s(t)= B cos 2mWih.

Find the output signal of the FM receiver if X au(t)
Is the input signal.

where
fO >>>>S\W



e. (20 points)

Suppose we now add on the following two
branches, shown below, to our FM receiver.
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What will be the outputs vyut.sse(t) and Voui.pss(t),

If the input signals are the FM (now with =2.2)
and AM signals of the previous parts.
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Problem #2 (50 Points)

We have the following single-sideband signal

/\
XUSB-SSB(t): S(t) COS 27 fot- S(t) Sin 27 th

We now use this signal to single-sideband, (upper-
sideband) modulate the carrier , fp

fo>> 1y
fo>> W.
The function, s(t), has the spectrum shown below.
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a. (35 points) Write the analytic expression for
the resulting signal, y(t), and draw its
spectrum.



b. (15 points) Build a receiver to recover the
signal, s(t).

The combined DSB -SSB (USB) Modulator

Single- Single-Sideband
S(t) Sideband Modulator — Upper Y(t)
| Modulator- > Sideband >
Upper
Sideband Carrier Frequency =
fo
Carrier
Frequency= f,

The End!!!

sin X sin y= %2 [cos (X-Y) - cos (X+Y)]

COS X C0S Y= %2 [cos (X-Yy)+cos (X+Y)]



