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Fourth Semester B.E. Degree Examination, July/August 2022
Principles of Gommunication Systems

Time: 3 hrs.
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Note: Answer any FIVE full questions, choosing ONE fult question frorii euch module.

Module-l
I a. Derive an expression for time do'main description of an AMwate with neat *uu.fo1ffiu.ur)

b. Explain the method of obtaining practical synchronous receiving system with DSBSC
modulated wave using COSTAS LOOP. (06 Marks)

c. A 400W carrier is mqdrt'la1ed on a depth of 75Yo, critculate the total power in the modulated
wave for the following form of r\M.
i) Double Sid-e,Batrd with Full Carrier (DSBFC)
iD Double Side Band with Suppressed Carrier (D|SBSC)
iii) Single Side Band suppressed carriei (SSB). (03 Marks)

OR
Explain the'generation of DSB-Se;,,modulated waves using,,,.ring modulator. (07 Marks)

(05 Marks)With'a relevant block diagram, explain the working of'FD-M system.
What is the significance of single side band modii,lation? Give the
description of the same. ;

3 a. Derive the equation for single tone FM wave,"'Define modulation index, maximum deviation
of a frequency modulated signal. (05 Marks)

b. With a neat diagranl explain FM demodulation using balanced slope detector. (06 Marks)

c. A single tone FM signal is giVen by s(t) = l0sin[16n x 1061 + 20sin 2n x 103t]volts .

Determine: i) Modulation index ii) Modulation frequency iii) Frequency deviation
iv) Carrief tiequency v) Power of FM signal acfoss 100C, resistor.

Explain generation of frequency modulated"signal using direct method.
Explain the non linear,model of Phase L6ck Loop (PLL).
With relevant bloclc diagram, explain FM stereo multiplexing and demultiplexing.

Module-3
Define mean and covariance function with respect to stationary random process.
Define PDF.' Explain its important properties.

Prove the following two properties of the auto correlation function R^(t) of
process x(t).
i) If x(t) contains a d.c. component equal to A, then R*(t) will contain a constant

component equal to A'.
ii) If x(t) contains a sinusoidal component then R-(t) will also contain a sinusoidal

component of the same frequency. (06 Marks)
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a. Define white noise. Plot Power Spectral Density (PSD) and autocorrelation function of
white noise. (06 Marks)

b. Define noise equivalent band width. Derive the e,llptesSion for the same. (06 Marks)

c. Let x be a continuous random variable having a uniform probability distribution defined in

OR

the range 2 < x < 4. Lety : 3x + 2. Find mean mx and my.
" tt,,,..-
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is 312 $2.
(08 Marks)

ti) 60% iii) 2s%
(03 Marks)
(05 Marks)
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i',,':'- Module-S
9 a. With nec€sSary diagram, "explaint@6?ration and reconstruction of Pulse Code

Modulationi(fCM). ,,, '"" (06 Marks)

Explaih t&'sampling theorem for'4ow pass signals. Der.ivc the equation for sampled signal
in thd':fr€quency domain and skgtshthe spectrum. (07 Marks)

What are the advantages of digital signals over analog? :'' (03 Marks)

With neat diagram, explaih the generation of Pulse-Position Modulation (PPM). (06 Marks)

With neat diagram, explain the concept ofiTi E-Division M11ffiexing (TDM). (06 Marks)

Show that the srghal-to-noise ratio of an uniform quantizer is equal to 1.8 + 6N. (04 Marks)
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