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[Time: 3 Hoursl

1. Q. 1is compulsory
2. Attemptanythreequestionsoutof rem4ttlng:f,iyQ.f''',''."',,1.',". 

"' ,,'-f:.,.:l.;'.'1,.,'r.'z.AfteIItPr.1I1yLItIEEYugDuvrr'vB!vrrv4!t?*1a,r6:,.iiY;]]'..],,,-

3. Figuretotherightindicatefullmarks. '-", , ;, r ,. ..'. .,' '^".i,:': r:,..'

10
10

20

\).frBurEL(,lf,tglI6lrlu1ulLqtvrqrrrrql^]gl,,,].,i'.-..;I.,;.....,..-.....,]

4. Assume suitable data if required and,nrffie sarne tn s$utign _,,, li.:,.,'

..'i'..,:.,';-ii r it-: ,,' _. ' 
-': 

.. ".ll).:;.-,,i;:-,,-:....i,,

Q.1 Solve the following a'.,,'l 1,;1 
--.-..l'' -"' ' " " ' .''- ,'. , .' :;i' :':'r2$'"''"i:

a)Distinguishbetwlennarrowbana*u:ffi'6$dd* 'i' , .' ., -j . 1 ,it," i'

b) \{hatiscompanding? 1-'. .-'f,,;, ,,::.lt.t, ,. , . _'",.''r'.',; _ " ,.

c) \{hy AGC is required in radio reebivers? ' .,' 'r . 
ri'

d) Explain uriuti"j 
"tto. 

*J up"fulq.effegt,. . . .,, ,. ,. ':.1' .' ,:.'..'1:'., ,".::.;it,,,i'i'

e) Explain various types of noise affeiting cornrnunication "sy.stem
'",::1.,,-,1:., ., - - .i..i,(ir',-..:.;"{r,,:.:'.^.i.'

Q.2a) What are the drawbatks.,::b.f.,delta'. EaptAin "adaptive 
delta

modulation i" a"oil,:".-.-.t,t.;,,t'.:r-:,,, ;-.:..- 1,, --;-:, . ,,- .,. 
: :' '' 10

b) What is signal multipie@;nxpfui"lpMand FDtl[ indetarl. 10
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N.B: (l) Question no.l is compulsory . 
' ., . . ..-l-
I .', ', 

t- 
,, '''''

(2)Attempt any three questions from remaining live ques$od+l.;:'q,,, ;1., , ,, -;';:', .:.",..:
(3)Figures to the right indicate full marks. 

..-' 
,.,'t.',.,.':.:.,.,.., i',1

/(*ffi' :l:*,,i t*i tr, ; iiJ*.un and variance.

1. (a) Find the extremal of l(** r, -zy,y')&,,, "':lli'."..r r;'i;,-''- ($
.u;i',.':'.... 

1,..;. . .- ,:t,,1-'-;..'t,,.1 
"- l, ,,, 1,, 

. -, ', ., ' ,'

(b)StateCauchy-Schwartzinequa1ityinRl.1qd.9ij$y*'troi',=(:4;2;l)anif..,
y=(8r-4r-2). .-",:,,',.,'.,-'-,t,,,:-,,tt,,,,'-.: ', '' i ,.: .,.:'',-i (5),

(c)tt )r,1",4,......4are eigen ""rr*"rx; i flrtL4"+,$;.,1 -;a ir.*1r""
.: ,l '-."' ,,- "',: l: -: - "- il' :;, ". 4, 1, 4' )tn ;'"., '

eigenvaluesofA-|1,,,,"..

(d) A random variable X has the.fo-tlowjiig-p.roba;b-,il .y.rr6S"Alsiriputl.o[;,,' ,.''.:".

,,;i

':;:..:' -':r 1,.' "' , ,Fifldc.qi!"-dr'iletbrr-nfure P(X <l), (5)P(X=x)i3c34c-lad5d.la-_-:-,:---':.--.-:-.

2 (a) Evaru o" l.' 7,,iiu*rA;1ir#30;*;;;#;;i';#, rs the rine integrar

independeniofthepath?Efirlah ' -- ' '- '' " -, -' ' ' 
(6)

(b) A randorn variable X has the fofloWing densiry function

(3 hours)

(6)

f.i (q)p.dgulate &.r(sp-ii-arma-n'i. ri$ etiir.elati"o.n):Andffiarl-pearson's )from the following data:
.' .' l

,, j

. " 
' 

X:-.12;: tT,;,;''t ,2.2,:'' ,y3'. rz',"*..;t ,t-.,1,,- 
- ^,..'',: ';'-','1' ;yr,:li.is;'t tg, 11?.'1,15 , 12j' InlusI* your result. (8)

, ,o.. ,.., "0..,. 
t 

.- ..',t ...'.-'.: , --,.:i'r-.,;"t l' t;' '-" '.:

. ' , , tfragil lltcshsists of aH- vectors wlrcre the sum of their components is zero. (6). ' - rl . .:' .

{ii.i;tei $ tisttrecircre lz-rl*. (6)
' .-,; .r; 

'ur,i: 
i.i ,., "'- ' -t :' ,' .rri : . . i: r' : ii

,-.,{ci.$,tio'w,Aitltrltmatix.*'is diagonalizable.Also find the transforming matrix and the
lq l -tl,II: ,' dipgonal matrix *h.r. ,q =12 5 -Zl.-; ',":""- .': I I

t,..'.. :-":;-;,.;ti..r: ,..r 
" ' page 1 of 2
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4.(a) Find the extremals of f(zw* f')*'

(b) A rransmission channel has a pe.digit error probability ,"J tffith':ltphiLll

using (i) Binomial and (ii) Foisson distitbtrtioit' 6]

(c) obtain Taylor's series and two distinct Laurent's se1'l-es'e{p.,: ]signnf'-t t, --''-i ' '.' ;'r-t',."
- .'ttt"t 

ttt,,t.,,. 
:r r- - ..t ,,,:t.t*,

f(z)__#,indicatingtheregionofconver$qu:*

5.(a) Verify the Caytey-Hamilton Theorem f"*'m@ffi"* find "4 
if it uli1...! t -.' .

I-o ' -b1ll (5)

I a -a 0 ] ., ,,.-.-: -,*l ::, 1:'ri.i-t'.t'.,r,..-.ni.,,,',,ii 
t-i.,r'-''.'i

Euclidean i*., p*ititt' Use Gr#Stn'i*iat p*ocdss to ;snsfo'rm the

)in to an "n6"#t*-i*m;a 
,4#r,f) )ar=(-l:.,0), 'ri (t'Z't)t6)

ained by 1000.sIrudentsin an examination are fou'rid to be normally

distributed with mean 7Olura staaear6lp*.tlgg,:rs$mi5,'treaumber 
of students

whose marks wi,,p.e,fl).:;b.{{!rr e&]iiislti;tfur],f,**lS-1'," , 
: (8)

sq.Riot*!i.. rt"un*auryrat".ti*ul'cmiusingatwodegree

'\",

(6)

, (4)

(6)

(4)

\l

. ,' x,l' . dJC,a)o'b>o'
(! +az\(x' +b')

,:;r'* ,,,1

.i f'

'r. i:'','. 
':.

a''
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Attempt any Four of the following: l:::.'

3Jil":Ji#. 
labelled diagram or D'eery$

l.

N.B. (1)
(2)
(3)
(4)

(b) Find the value of In

Rg :3.31v?.,cr-

(a)

{:
o.,S*t F
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Direct Coupled and Transformer Coupled
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3. (a)

tS:l(*-

1+rF

&'d{(.a'

g. a-ld ;rrr**

s"A'5-rr{

2...at1Fr,(d

{ss* }?*tri

n ld"n-P- Ln
rlJ

f*c.e*

{F--*-
ra*s F Vo

(b)

4. (a)

(b)
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(a) Design an RC phase shift Oscillator to generate 5kHz
peak to peak amplitude. Assume hr.: 150 and hi.: }{ffii

o)

6. (a)

'..: r.ts'.'

.,i ,. ..:'

t.

-.!rr- ,...it'
t'

'!.-------,e Vo
I O.U t-

b.8?* f(.'a-
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I s*lH.:31*4,"1#Hffi
N.B.: (1)

a)
(3)
(4)

Q.1
(a)
(b)
(c)

Q.2

.: 
t.-,. 

*a''-,, ".tir:. i ''" 
rl ':' "' ':''l'

+;,.,*l;e*1:nfO.;-ry1311t +1.glasd'9{a selare and triangular waveform generator using

:i,.r'u ..1.,.,. ," ii., . ,otn'.ryn,ana 
explain 

its working with the help oiwaveforms.
:tt;t :."i '" '**- ' '

,..;"",'',.:,.:.,'..',.'l',;...,,.,
,S'-, ;i, ':',i 1' i- :l i; ,' , tt'

.,;r, a, ., 't' 
' 

,, 
., , .

;*i!'i'i5oq;-',,,, 
: 
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(e)

(a)

(b)

Q.3

t10l

t10I

[10]
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(b)

Q.6
(a)

Analyze the circuit given in Fig. 5O). Draw the wavqfomr$:
vo and across the capacitor C. Comment on the duty,e"$glpo.f
Take diode D as an ideal diode and assume Rr is eq$a.*t$Rri ;

\

[05]
t0sl
l0sl
[05]
t0sl

:''lit,ji',rrt,,t_ a"l. -r,r'".,-.. 
','- ,- '.
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":';'-"-": 
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- -. ' :

:$,qr i'.i$),:.- 
, ,. ..' ,j ,." Page2or2

,,'*.,'I1;1,t1 i+t.,li :,.', -t'. - , 
t.,i:li;r ..1 .;,..,t, - ;

1, -.;;-'..,;,1"*.),>""^,1'''i,.1":",;5 36IA37300AC6F639BFBB7lDBD29lTEED- -,.. 
,r. t.,.:i ..";t_ l,: ::. "j. ,

*. -..tt ; l l' , ' ..: ,5-;- ':""



-?t 
f/Sr1 trtchuix v,q","l I .*r. [ ,tl :z1lol.ifr.]'^.:5;:,'.i'i

, Su!,1-S i.1nc{s' 
^L 

S\s\-<-tn 3 ' , ,.sBffiflffi,. r*;','
[Time:3Hoursl ,.,*,,':,i:: . 

,,'.1"i1+frg1li*.4[1 .,.'.,i,i

N B: I o,,.l,lffio'll;l;f$il#: 
nu" *o: *' 

i* :: "-::f,iif.ii::..1;,2. Attemptanythreequestionsfromremainingfivq-qitd$tioxrd..':....:,^'-',,'-,"i,*:'j:.::. .::',. :'..-_,;,.,y-,
3. Assumesuitabledataifnecessaryandstateit$fqlyi. .i ,, ,*1, 

:,.,'.:-r:,,",,1;.,.. ,':,,,-",',"'.;i-r
4' Figurestorightindicatefullmarks' 

;rlr', 1'.- , ,"-.l; ;ttoo,-.-ilJ::i *n''',

l.Answeranyfourquestionsfromgivenquestions. , - ,,t -t',-]" 
t',n* 

,,l'i-.i;;:;.''- 
t''1::

Answer any four questions from given questions. , - ',, .. '-i ., ;= .la, ,. - ,.j.",.r;_.*.; 'l .,t . J.'i0
(a) Explain any five [pes of elementary signals wrdr ma$eqargal:Au*traS,gg-.4tiffi:-*;.i

(b) rina the tundamentar period or the r*;, rftI t+ffi 
.-,"':. 

:'ifl 
*' .;11tt'- 

.- 
: t1'.l* f 

\...6../ 
.)II:;" , .,".' "-";l' .i 

. 
. ^-i:" i.",r-n.t.

(c) Explain the application of signals and-Syste* iiprrriii*ua#prqclssingi . . i ". 
. 

.,'l
(d) Find x(-zt) and x(3t + 2) .,)-. *t .'*" . ' "',t" ..' i. , ".,...,. ' t,,i,t', i 

"

., ." .t, --l'".. ..r 
i'*

-'; ,- ,.., ."),' ,'.,";
t-. ." i.r'-.lr , .''

, ,,,,,.1.,1";..' .r.

-\i: .ie",,:'), ..

4l- - 
.t

^,.., ..,ii: .y_
l\..' -t*. , ('

(e) rest *" r,,*ffiil,ry1*urr.*;;ffiutv;qqa6ility, *iiiw$it r*. variant. :* 
;;};,ff iiii;:#i'1li ::':'' it": :"r 

-:' .llt
tO ff ry-qt **ftin.nrU rfiu.'rur, transition **i* ",alii*'.,t1j

, ** 
, ',i: 

r -. r ," ' '-", ,: ,'J-? 
(

Z. fqf$l(eidt-se,fqtlowing signals for,the given siSat rho*n. t0
+:r,.:+)a)t x(-$:'b) x(?t+5) c)x(fi) d),t(tD.) e) -2x(t)

v ,,, "1"_ ..r1 
.12, b) *(2t + 5) rC) (+) 

" O;x(tl2) e) -2x(t)

- " '- "i _ ..I::. l. 
:

,,," '. - l''.llir" " 
-1.. '- f"

.,.......,....\"l..
,,,,,i'.' ',,iinX;'.1'l ""r'' i't .it,,:l

*tts')
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3.- (a) Find inverse Z-Transform of X(z),X (z)=

(b) Given DT sequence:

x (n) = 0.45 (n + 2) + 0.26 (n+ 1) + 0. ld' (n).
Determine the following:

i. xd*
ii. lXr'' I

iii. Phase {X(e-)l
rr. ,12,1x(ei")12 dw

:l*,'i:' :-r-' 10

12.5xln-21+axln4l

10

:,{^ffip|lil.
/.d-- -'\ r_- .,''
""' ".il {:," t..

inr';',' -i.''

{!, .'it

04

a4

04

08

06

06
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