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I a. With relevant equations and wav_6ffiffi, explain downwar{*@ncytranslation.^ ff\ ffi ffi%.f (05 Marks)
b. With necessary equations affiffideforms, explain quadrafufldcarrier multiplexing.

* W ..!" s-- (07 Marks)" (u / rvrarKs,
- -m @* , \c. Explain the working of Effilope detector. ; ry" (04 Marks)

ffi%--/ (uwu*

,*ff* oR * *
2 a. With necessa{#mtions, waveforms #k flircuit diagranr, explain the operation of

switching modtl&{tbr. (08 Marks)
b. In a SSB ;\@ffsteq USB of the meffib signal is transmitted. The local carrier at the

receive3ffid frequency error, bqt aphase error of 0 radians. Discuss the effect of phase

enor S @u'demodulated signal. (04 Marks)
c. Expl**rffiJSB modulation. 5*V ffi (04 Marks)w s te'Y"d :+-@;.'

, ffiM *%,
2 -1Li,,. l

-E&"p'.'.iIEi-6ff%qp @**
5 sin (2000n t)M0sin (3000rt)l voltp Find the following :

lated signal ffi-_ii)F The frequencySeviation Af
; th rhe phaq@:ffition Ao.

Fourth Semester B.E. Degree Examffifuni Jan.lFeb.2023
Principles of Gommunffia$ien Systems

sLs

rime: 3 hrs. -ffih 
*

fu*m* #Ma* 
Marks: 80

Note: Answer any FIVEfull questions, cffiqsryfg ONEfull questionffi@t each module.
rytl. ud sr

iir) The deviatigfugrtlo o # 
-ffi1 

The phaqoffition A0.
v) The apppffffie transmission l&bffidth Br. *;i (05 Marks)
With the halpffi;eat block diaem*affid equation, e;plcin FM stereo multiplexing.b. Wittt ttr* h;lphffi;eat block diagffiruffi equation, e,Splcin FM ,trr.o multiplexing.

c. B*otain-&en5ation of FM *uMffin direct -.ffi 
(05 Marks)

^ *; 
{"",{4 - - 

. (06 Marks)

&M%Y. *: tuY $+'J'

6d/ ffi%w oR. J%* oR, #
$tuin non fin@d finear model of PLL for FM demodulation.

ffil- (12 Marks)
r FM. *t/ 

(04 Marks)

5 a. Define Mmorrelation aod &#i*.. t *tio*. (06 Marks)
b. Derive th&etrhtion between Nqisflfigure and Equivalent Noise temperature. (07 Marks)
c. Show that the total volumd{qpder the surface ofjoint PDF is always equal to unity.lol Marks)

6 a. A random variablg ha6 a probability density function :

f,.(*Ht%(l-*o) ; o<x<l
t,'"'t 0 ; elsewhere

Find r)*e1N1 ii) E[4X+2f iii) EIX']. (04Marks)
I of2

-":*ffi*

!4gEL 4"
explain downwar{*@ncy translation.

fm"*

3 a. An angle modulated sig@represented by
s(t) = l0 cos [2n x

i) The power in tl



c.

7a.
b.

.d-ffi^_ *k
_t'S 1* OR " 

*t3*
g a. With a neat block diagram andflfu$irt equations, explaintl.loi"Sy receiver model. (06 Marks)

-"'"-^: --"8-:-.. ;*tek3e# ; ^.', 1 - | ,- ^ . y{ ,'n-3 --.^,,^nt- .r-L^ *^,r,,r-+i-.b. The pSD of a noise uI tn ffi#Y.rO of ifre receiver ir$d Y tOi yutttry:. The modulating

wave m(t) is sinusoidulgsre$. carrier power of 8.ffiLkiwatts and a sideband power of 10

kilowatts per sidebarffifffi message bindwidtffiffiz. Assume the use of an envelope

detector inthe receiv&ffitermine output SNR m system. By how many decibels is this

crrqfe'n inferior tndmmBsC svstem? d (06 Marks)(06 Marks)system inferior tffiffiSnSC system? dr{i. d"

c. Explain tne rv{ffi#hoH effect _*[k 
(04 Marks)

, ,."'@ i".{*$m.d.{" d -- W;fl p
&h.P ffi?

*&o.d Moffie-S'-& I ..ffi

g a. Derive -*b"€ftfitession for Signal -"-to 
4 quanti"ra. Derive -q#W6sion for Signal j1;@ quantiration Noise Ratio (SNR) and show that for

u"iffifrntiration, each bii ige@Oe word of a Pc$ffitem contributes 6dB to SNR.
'&ffiW$.^ #Mr @dry (10 Marks)

b. Six independent message ro**?l/of bandwidtht,;nffi*, 2w, 3w-aRd 3w hertz are to be

transmitted on TDM. Set"up fl scheme to ac.omptishthis requiremdhtlrwith each message
Six independent message sources'bf bandwidths,.lvr".ft 2w,2w,3w an$ 3w.hertz are to be

transmitGd on TDM. SIet"up fl scheme to accogiptishttris requiremdhtllwith each message

signal sampled at its Nyffi rate. Also deterrhifitrthe minimum tiairi\irission bandwidth of
ttie signal gO. (#** f1ffi** .d, .,e (06 Marks)

**u,* &-' *,*. uxtr f,;.-
10 a. With a neat blocffiiganL explain &; s division Muftifffiing- (06 Marks)

b. what is Flat jtffi ru-pling? Deriffie%xpressio, 
_S:* 

flat - top sampled .tr"uho 
Marks)

&#.'e\. qF@U /e'h'qp:pe ,% ""3 
{Wmtre *r* ] $s&ffiv" flW&fl p"o*d &*'{& a *

iffilh \4&*fl \
\fl -*m,,"%,# '\@ q Sm ,i{ffi$St}
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