50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18EC53
Fifth Semester B.E. Degree Examinat;ion,mi)mec.2023/J an.2024
Principles of Communication Systems
Time: 3 hrs. . Max. Marks: 100

o

op

Module-1
With a neat circuit diagram and Waveforms explain the Workmg of switching modulator
used for generation of amplitude 1 modulated waves. (08 Marks)
With a neat block diagram, explam the working of COSTAS receiver used for demodulation
of DSB-SC signals. = (07 Marks)

'arrler multiplexing and de-multiplexing
(05 Marks)

Explain the necessary- block diagrams, quadratur
system.

Explain the generation of DSB — SC signals;using ring modulator. (07 Marks)
Explain the, scheme of generation and demodulation of USB signals with relevant block
dlagrams and ‘mathematical equatlons (08 Marks)

Explam the concept of frequency leISlOIl multiplexing w1th suitable block diagram.
YYYY (05 Marks)

e

. Module-2 -
Derive the equation of” FM wave. Also mentlon the important propertxes of angle modulated
waves. A (08 Marks)
Obtain the time domain expression of NBFM plot its spectrum and compare with AM what
is the inference?: L™ (08 Marks)
An angle modulated signal is glve by s(t) = 10005[2n X 106t + 0.2 sin (20007t)] volts
determine :
i) Power in the modulated signal for a load of IOOQ
11) Frequency dev1at10n £
iii) Phase deviation

iv) /Approximate transfrﬁsstib‘n BW. . (04 Marks)
OR
“ With a neat dlagrarn and relevant equatlons explain the non linear model of PLL used for
demodulation of FM systems. o (08 Marks)
Discuss the non linear effects in- FM systems (06 Marks)
With relevant block dlagrams explain FM stereo multiplexing and de-multiplexing
technique. ) (06 Marks)
v Module-3
Define : i) Thermal noise ii) Shot noise iii) White noise. (06 Marks)
Define noise equiVﬁlent bandwidth and derive the expression for the same. (06 Marks)
Derive the expressmn for the figure of merit for a DSB — SC receiver using coherent
detection. . (08 Marks)
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OR
a. Derive the expression for the figure of merit for a FM ceiver under the influence of noise.
(10 Marks)
b. Explain pre- -emphasis and de-emphasis in FM system (05 Marks)
c¢. An FM reciver operating with a sinusoidal wave.and 80% modulation has an output SNR of
30dB. Calculate the corresponding carrier t%nmse ratio. (05 Marks)
Module-4 |
a. Mention the advantages of dlgr‘uzmg analog signals. (05 Marks)
b. State and explain sampling theorem for law-pass srgnals and derive the interpolation
formula. (10 Marks)
c. With a neat block dlagram, explam the operation of Tlme Dlvrslon Multiplexing (TDM).
# \ (05 Marks)
a agram and waveforms explam the generation of PPM signal. Also
(10 Marks)
b. (04 Marks)
C. Determme thé“Nyqulst rate and Nyquist 1nterval for :
i) x(t) & 3005(507‘50 +10sin( 3001tt2 +cos(1 00mt)
(06 Marks)
a. With proper block dragrams explain the PCM system (08 Marks)

b. A PCM system uses.a uniform quantizer.followed by a N it encoder Show that the rms
signal to quantlzat n noise is approx1mately given by (1.8+.6N)dB. (08 Marks)
c. APCM syster‘r} s a uniform quantlzer and produces a-binary output. The input signal

amplitude varies between + 4V and havmg average power of 40mW. Calculate the number

of bits requlred for a SNR of 2®dB s (04 Marks)
OR

a. Explaln Delta modulatmin w1th relevant equations. (05 Marks)

b. ‘Explain the channel vocoder with a neat block diagram [LP voice coder]. (05 Marks)

epresent the binary data 101100 1 O usmg

. i) Unipolar NRZ %p*dmg
11) Polar NRZ codlng

iv) Manchester codmg
v) Bipolar RZ coding. - ° : (10 Marks)

* %k ok ok ok

2 of 2




