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Question#1(15 marks):

Consider a message signal m(t) sketched below:

mt), Volts

105

t {sec)

0 1 3 4

(a} 5] Suppose the message signal is frequency modulated (FM) using a carrier signal of frequency
1 MHz and kr = 5 Hz/Volt. What is the maximum instantaneous frequency of this FM signal?

(b) [6] Suppose the message signal is phase modulated {PM) using a carrier signal of frequency 1
MHz and k,= 4 radian/Volt. What is the maximum instantaneous frequency of this PM signal?
What is the minimum instantaneous frequency of this PM signal? What is the frequency
deviation in this case?

{c} [4] Using the Carson’ rule determine the BW for PM signal from part (b). Assume the bandwidth
of the message signal W=1 KHz.

Question#2{10 marks):

(a} [4] Suppose you have a FM modulator. Using a block diagram explain how a PM signal can be
generated using this FM modulator.

(b) [4] Suppose you have a PM modulator. Using a block diagram explain how a FM signal can be
generated using this PM modulator.

(e} [2] Give two main applications of a Phase Lock Loop (PLL) circuit in communication systems.
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Question#3(20 marks):

Consider a message signal given by m(t)=cos{200nt}+2cos(400rt) and a carrier signal given by
c{t)=cos(2000mt).

{a) [4] Write down time-domain equation of USSB { upper singie side-band).
{b) [4] Write down time-domain equation of LSSB { lower single side-band).
{c} [2] Sketch the frequency spectrum of USSB from part (a), label both the axis clearly.
(d) [2] Sketch the frequency spectrum of LSSB from part{b}, label both the axis clearly.
(e} To demodulate the upper sideband SSB signal (from part(a)), we multiply it by 2eos(2000nt} and
then apply an ideal low pass filter (LPF} as shown below. '
a. [4] Write down V,(t) and then sketch V() , label both the axis clearly.
b. [4] What should be the gain and cut-off frequency of ideal LPF so that V,(t) is equal to
original message signal
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a)
b)

2cos{2000mt).
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Question#4 (15 marks):

Consider a carrier given by c(t)=2cos(2nf.t) and a message signal given by. m{t)= 8+4cos(2nt) +
8sin{10mt)} . The VSB shaping filter, H{f} used to form VSB signal is sketched below (exactly
symmetric in the negative frequency range), assume a=0.2.

a. [8] Write down the time-domain equation for VSB signal.
b. [7] Sketch the frequency spectrum of VSB signal. 1abel both the axis clearly.
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