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Note: (a)All questions are compuisory.

(b)Marks are indicated against each question in square brackets.

solving problems

Q.1 Define the modulation index # in frequency modulation. nodulation index affects the
bandwidth of an FM signal? Provide mathematical expressmns.te i1 ydur explanation. Given an FM
signal with modulation index § =0.5 and a maximum freq “"ncy'de\r:atlon Af =10 KHz. Calculate the
bandwidth of the FM signal using Carson’s rule. [CO2] |3 Marks]

Q2 A modulating signal given by x(t)= 55m(41;10
with phase deviation constant Kz=5 rad/V . Jf"

05(21:10%)) is fed to a phase modulator
frequency is 20KHz, find the instantaneous

frequency at t=0.5 ms. [CO1, CO2] [3 Marks]

Q.4 A sinusoidal message sngnal 'm(t) with amplitude A,, =2 V and frequency f, =1 KHz is frequency
modulated on to a car 5|gnal cft) with frequency f. =100 KHz and amplitude A.=10 V. The frequency
it Kris 10Hz/V Determine

a) The max:mum requency deviation Af of the FM signal
b} The m"'dulatlon index 8
idth required to transmit the FM signal

[CO2] |3 Marks]

Q.5 How we can demodulate the AM signal with the help of envelope detector? A message signal
m{t) = Cos2000 7t + 4Cos4000mt modulates the carriers c{t) = cos2nf .t where fc=1MHz to produce an
AM signal. For demodulating the generated AM signal using an envelope detector, find the range of time
constant RC of the detector circuit. [CO2] [4 Marks)
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Q.6 Explain the concept of frequency modulation (FM) and how it differs from amplitude modulation
(AM). Provide a diagram illustrating the modulation process for both FM and AM,

[CO1, CO2} [4 Marks]

Q.7 What is sampling theorem? Prove the sampling theorem with the help of suitable example. A
continuous-time signal x{t) has a maximum frequency of 2000 Hz. Determine the minimum sampling
frequency required to accurately represent this signal according to the Nyquist-Shannon';g?ampling
theorem. If the sampling frequency used is double the minimum required, how many samgles w,%yl‘gi be
taken in duration of 0.1 seconds? [C3] arks]
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