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1 Derive the equation for frequency modulated wave considering single tone modulating [10] |CO1 | L2
" Isignal. Define frequency deviation and modulation index
Explain Wide band FM with relevant expressions. Plot the spectrum for any particular case [10]
2. L Co1l | L2
of modulation index.
Find the carrier, modulating frequency, modulation index and maximum frequency| [10] |CO2
3 deviation of a FM wave represented by s(t) =12sin (6 x 10° t+5 sin1250t) volts. What power, 13
" will this FM wave dissipate in a 10Q resistor? Plot the sample spectrum of the given FM
signal.
4 |State and prove Sampling theorem L2
[10] |CO4
With neat circuit diagram and relevant frequency response plots explain demodulation
5 of FM by balanced slope detector [10] |coz2 | 2
\Write the expression of single tone wideband FM modulated signal. Explain the two
methods for calculating the transmission bandwidth of FM.
6 |An FM signal, has sinusoidal modulation with fm=15kHz and modulation index [10] |cO2 | L3
IB=5.Using Carson’s rule, find the transmission bandwidth.
COo2 | L2
7 |[Explain in detail using relevant block diagrams FM stereo Multiplexing [10]
What i Itiplexing? What the diff tt f Multiplexing? Explain TDM with
g atis mu .|p exing at are the different types of Multiplexing? Explain with a (10] |coa | L2
neat block diagram.
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3. PLL Nonlinear model
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s(t) = 10sin (5 * 108t + 4sin (1250¢))

Comparing with basic FM equation
s(t)y=A_cos[2nft+ Bsin2rf 1)]

a) Modulation Index = 4

b) Carrier frequency = 79.6MHz

c) Frequency Deviation =index*fm =4*199 =796Hz

d) Power generated across 50hm load =(Ac”2)/2R = 50/50 =1W

2B) fm=15kHz, deviation =50kHz

BT = 2(deviation+fm) =130kHz



4. FM stereo
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* Less sensitive to noise.

e Itis easier to integrate different services
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* video and the accompanying soundtrack, into the same transmission scheme.
The transmission scheme can be relatively independent of the source.
Circuitry for handling digital signals is easier to repeat
Digital circuits are less sensitive to physical effects

* such as vibration and temperature.

Digital signals are simpler to characterize , this makes the associated hardware easier to
design.

Easy to Implement techniques like
*  Multiplexing
Channel compensation
* Equalization
* Error correction

There are techniques for removing redundancy from a digital transmission, so as to minimize
the amount of information that has to be transmitted.

Digital techniques make it easier to specify complex standards that may be shared on a
worldwide basis.

This allows the development of communication components with different features and
their interoperation with a different component produced by a different manufacturer.
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