Important Note : 1. On completing your answers, compulsorily draw diagonal ¢ross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equatiozis written eg, 42+8

USN 15EC45
BM}G%LU‘ 8
Fourth Semester B.E. Degree Exar _matlon June/July 2018
Principles of Communication Systems
Time: 3 hrs. \ X Max. Marks: 80
Note: Answer any FIVE full questmns, choosing one full question from each module.
1 Define Amplitude modulatlon Explaln the generation of AM wave using switching

modulator. (06 Marks)
What is coherent: dctectlonV With a neat block diagram, explain the demodulation of DSB-
SC signals usmg Costas receiver. (05 Marks)

Obtain the expreqsmn for a spectrum of smgle tone AM signal. Show that the total power in

the 51deb<mas is one third of the total power in the modulated wave with 100% modulation.
‘ (05 Marks)

N OR
R ’h%t are the modified forms of amplitude modulation? With a neat circuit diagram and

o xfwaveform explain the operation of ring modulator. 06 Marks)
“With the help of an amplitude response of VSB filter. Explain the VSB modulation and

demodulation process. (06 Marks)
Consider a square law detector using a nonlinear device whose output _defined by

va(t) = ayvi(t) + a2 vi(t), where aj, a, are constants and vi(t) = Ac [ 1+kau(t )] Cos 2nfet.

i) Evaluate the output vo(t)
ii) How the message signal can be recovered from v,(t)?

(04 Marks)

Module-2

Derive the expression for narrow band FM and compare 1t the AM signal using phasor

diagrams. (06 Marks)
Describe the frequency response of an ideal slope cwc\nt :used for the demodulation of FM
signals and explain the balanced frequency dlscrlmlmtor (08 Marks)

A commercial FM radio broadcasting uses modu!atlon frequency w = 15KHz with the
maximum value of frequency deviation 75KHZ ‘Find the deviation ratio and transmission

bandwidth.

(02 Marks)

OR
With a neat block diagram, e: "Iam the generation of wideband FM signals. How the
frequency stability is achieved..: (06 Marks)
With the help of linear. modei of phase locked loop, obtain the output expression for
demodulation of FM 51gnal (07 Marks)

An FM signal with a cquency deviation of 10KHz at a modulation frequency of SKHz is
applied to two freg 'M? multipliers connected in cascade. The first multiplier doubles the
frequency and’ ith 'second multiplier triples it. Determine the frequency deviation and
modulation _mdex at the output. What is the frequency separation of adjacent side

frequencies of this FM signal? (03 Marks)
AN Module-3

. ‘)ehne a random variable. Illustrate the relationship between sample space, random variable

““and probability. (04 Marks)
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Define the autocorrelation and ct §'$‘éonelation functions. State the properties of auto

correlation function. RES (05 Marks)

Explain the shot noise and thermal noise with the relevant expressions. (07 Marks)
OR

What is binary msyfﬁ;ﬁé’c’ric channel? Obtain a posteriori probabilities for the binary

symmetric channél using transition probability diagram. (06 Marks)

Define mean, correlation and covariance function of a random process. compute the cross
correlation for a’ pair of quadrature modulated stationary processes xi(t) = Cos 2nfct and

X2 (t) = Sin2nfit (05 Marks)
What is:white noise? Explain the power spectral density and autocorrelation function.

(05 Marks)
Module-4 03

% ;Ekplain the noise analysis of coherent detection of DSB — SC receiver. (Oféx'i‘il‘gaérks)
2> Explain the need of pre emphasis and de-emphasis in FM. Describe the transfc‘r‘;k,\fimcfions

and circuit diagram of these filters. . /{06 Marks)
Compare the noise performance of AM and FM signals with reference /to. sinusoidal

modulating signal and figure of merit. (04 Marks)
OR Q
Obtain the figure of merit of an AM receiver using envelope detéctor.” (08 Marks)
With a neat block diagram, explain FMFB demodulator. . (04 Marks)
Explain the following term with respect to FM i) Threshold effi ii) Capture effect.
N (04 Marks)

Module-5
State the sampling theorem. Obtain the expression for the spectrum of an ideally sampled
signal and plot the spectrum for an arbitrary signal. (06 Marks)
What is multiplexing? What are the different types of multiplexing? Explain TDM with a
neat block diagram. N (06 Marks)
For a sinusoidal modulating signal, show that the signal to quantization noise ratio is
1.8 + 6R dB, where R is the number of bits per sample. (04 Marks)

-8 OR
Define pulse amplitude moduiation. Obtain the expression for the Fourier transform of PAM
signal. RN (07 Marks)
What is quantizati ocess? Explain the different types of Quantization with their input

output characteristics. (05 Marks)
Represent the binary data: 10011 101 in polar NRZ and bipolar RZ formatting. (04 Marks)
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