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(06 i\larlis)
t __ y' * 4xy) is ltauttortic attcj

(07 NIarks)

firnction (z) ri'hosc rcal

(07 NIarks)

(0(r \larlis)

(07 \lrrlis)

(07 \larks)

(()(r \larks)

(07 ]larlis)

(07 \larks)

l)(x -l) ancl

(06 NIarks)

Fourth Semestcr B.E. Degrce lrxamination,, June/July 2024

Gomplex Analysis, Probability and Statistical Methods

Tinre: 3 hrs. N4ar. N4arks: 100

Note: tlttsnter iln)' FII/8./itll queslitttts, choosittg ONE.filll quesliort.fi'ottt cuch module.
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N{oclulc-1
I a. Dcrive Cauchy - Riemann equatiorrs in C.artcsiatl [brm.

b. Shor.v that thc function .,: (sin x cosh v | 2 los x sinh y) I (r
hence fincl Analvtic function.

b.

3a.

b.

C.

4a.

b.

c.

5a.

I

c. \'eri ly thirt r I (cosl()t. r : 0 is ltat'tttonie . Fittd itrt itttrtirli.'
I'

part is r,r.

OR
Dcrive Cauchy-Ricrtrann ecluations in polar fbrrtt.
Given (r) - Lr'f iv an anall4ic lunctiott ancl provc the lollorving plopcrtyi

/..,I (- - I I r'

- [rzr | -i :- 1rr - l'(zt\CX , ,Y )
Fincl an anall,tic lunction (z): u r ir'. siven

u v '- e' (cosy sin y)

I'Iodulc-2
Discuss tlie transformation vr,- c'. Shor.v the translbrnr in z-platte and w-plal.rc

^ o/

l:rrrlttate l - ,lt. ultct'cci:thct'it'clr' z: X
u, l1-l)( z-))
z-lti

Evaluate I (* t i-r liz along tire lollolving curves:J'

i) The ,o-nigfr, line y: r ii)I'he parabola y = xr.

lespcctive ly.

Disctrss the tratrsloruratiou rv =z+]. Sliolv the transf<trrtt itt z and
Z

State arrd provc Ciauchy's intcgral fbnnula.

OR
Firrci thc bilinear transfolrration that maps thc poiuts z - -1 . t. I onto thc 1'roints u -' f . i, -l

(06 llarlis)

lr" planes. (07 \larli.s)

(07 \lrrlis)

Frnd the val fk
Module-3

he f<lllou'irrg tabl lrnite prohabil itv distnbLrtion .Ll(' oI I( sLlcl.l thal tne Iollo\\'ll"tg taDle l'cllfcscnts a

x: -J ) I 0 I 2 -l

['(x,) : k lk 3k 4k 3k
-) [. l(

Fincl thc nrcan ancl

P(-l<rS2).
standarci dcviation ol thc distribrrtion Also finclthc
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c.

I tiN{A]'41

Iq a certain lirctory tunting oul razor blaclcs, thcre is a srllall chance o10.002. flll'a bladc to

bc ciefective.'l'he blacles are suppliecl in pacl<cts ol 10. [Jsing Poisson clistribLttion, calculato

rite approrilltitrc lrLlrnber of packets contaitring i) no delectlve ii) one clet-cctir e

rriltu,o delcctivc blaclcs irl a consigttntcnt tll'10,000 paclicts (07 Nlarks)

ror.the nrlrnnl clistribLrlion rvitlt ntcurt 2 and stanclard dcvialioll'1. calculate tl're tbllou'irl!

probab ilities:
i) P(x : 5)

b.

C,

7a. 11' Ij is thc fbrce

ii) P{lx l< a} iii)P{ xl>31 (07 NIarks)

(07 \larks)

(07 Marks)

(07 NIarks)

x 0n y is 0.6 and

thc coeltrcient of
(06 NIarks)

OR
a. ,\ tnir coin is tosscd threc tin-rcs. Lct r dcnotcs thc nttrttbcl of lrcads sholvitlg Lrp. Firld the

distribLrtion olx. AIso flnd its tr-ieatl variarlcc atltl starlciarcl clcviatiorl. (06 \lrrks)

An nnclergrourtrl mine has 5 pumps installecl for pr.tntping oLIt storm watcr, the probabilitY tlf
any,olthc punrps f;riling dunng thc stonn is l/8. \\/hat is the plobability that

i)At lcast ) p1.,r,pr u,'ill bc w.clrking ii; Alt pLrnrps r.r'ill be worl<ing during a particular stonn'.)
(07 I\larks)

.\t a ccrtail ctty bus stolt. tl-rree biises anivc per ltoltr on an a\rerage. Assr.rrning that the tinle

berr.veel succcssivc arrir,,als is erponentially clistribLrted. find ti-re probability that the tirne

bctwecn thc arrivals olsLtcce ssivc buscs is

i) lcss than l0 trinLrte s tr) at Ie lrst 30 lntnLttcs.

Moclulc-.1
lilt a load W, by r.nass of a pulley" flt a linear erptession

F: a'bW agai

recluired to

rst the fbllor ing clala:

b. Lrnploy the lirmula
r)o, l r]- -o-_.

r = -- 
.. Le iletcnrinc the coel'llcient ol'corrclatton r, 1br the

?o, o,

lirll

and
tlnd

C.
-l-he talgent olthe angle 0 betu'ecn thc lines olrcgressiorl cl1'y 9t't x

thc stauriarci cier,iation o1'y is twicc tlte standarcl ciel'iatiotl o1'x,

correlation betweer.r x atrd v.

tla sec o ncl-cie bol thclbt'nrY='a i bx lc1] tbr thc fbllolving data:Fi

b.

(06 Nlrrks.l
lor thc fbllou'rngObtain rhe lincs o1'rcgression ancl hcnce find thc coelitcicrrl o{'correlatiotl

data:

c. Fit a curve of best fit o1'the lbrrll v - ^*t' 
t(, thc filllou'irlg data:

(07 Marks)

llts wu)

W 50 1A r00 r20

l 12. l5 2l 25

ow
x: 92 89 87 86 8l 11 11 63 53 -50

V: 86 6-l 9t 11 68 85 52 E2 31 51

OR
rta rabola tn

x: l0 1.5 20 2.5 3.0 3.5 4.0

v: Ll 1.3 1.6 2.0 2.1 3.1 A\+.1

x: I 3 4 2 5 8 9 I() 1l 15

Y: B 6 r0 8 t2 l6 to 10 32 32

x: I 2 3 4 5

v: 0.-5 2 4.5 8 12.5

2 o1'3

(07 Marks)

tlata:
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9 a. Thc.joint plobability fLrncrion li,, Hffite ranclonr variablcs X ancl Y is gircn bv

f(x.y).=c(2r l.y) lr,hcrcr and vciln asslurcall irrtcgral valucssuch that0 <x j 2 arltl

0 I y ( 3 and (x","-) " 0 othenvisc.

Fincl i)J'irevalueolconstantc ii)PtX-2.Y'= l) iii) P(X>l.Y<2) ir')I']l(x -v)J 1]
(10 \larks)

b. Defrne'I'ypc-l and Typc-ll errors. A coin tvas tossccl 400 tintcs iind rctr-rrncd heads 2. l6
tirnes. Test the hypothesis that the coin is unbiaseci (I0 \larli.s)

l0 a.

OR
bulbs fbr a randont sarnpling of l0liom a large shipment giivc theThc lif-e

lirllorvin
tirrc of electric

cl ata

('i'rn r,i,e acccpt titc hvpothcsis thal thc avcrauc lifi: tirnc o1'bulbs is'1000 hl's. (10 t\larl<s)

b. A ioint distribu is given by the iirllowrng tabl

Fincl thc ntarginal distribtrtion of X ancl Y cvaltrate ltr . !Lr'.r;x, <;r. ( 10 Mrrks)

wll-I

Ite n-r I ") 3 4 s I6 1 8 9 10

Lif-e in '1 000s of'hrs 4.2 4.6 1.9 4.1 5.2 3.8 3.9 4"3 4.4 5.6

ornt dtstrtbuttot.t ts tven ow

Y
X

-3 2 4

I 0.1 n) 0.2

3 0.3 0.1 0.r

3 ot3
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Max. Marks: 100

(v) C.r, itncl C',r1,

(0ll \l.trlis)

(0li lI arlis)

- l(XX) nlr. Find the vaiuc o1' [- lirr I
(0"1 N'l a rks)

soLrrcc \4OSIrlr'l' anrplif icr u'ith its
({)tl Nlurks)

Fourth Semester B.E. Degree Examination, June/July 2024
Analog Gircuits

l-irrrc: 3 lrrs.
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Note : Anstuer sny F-lVl:.full quasliotrs, t:hoosirtg ONI! .fhll question.fitttn eut'lt rrtor{ule.

Nllod u lc- I
I a. Irrplain the clesign coucellt o['cor.nmon enrittcr collector to l]ase lcedbacl< t.t:ststot' [rilrsing

circuit anrl explain horv collecltrtr to base lcedback resistor provicies a negntivc tccdhacl< in

t6c circuil. ({)7 \larlis)
b. (,onsiclcrrng thc conceptrral crrcrrit ol conunon soLlrcc MOSITIIT antplil'icr'" rlcrir c tlicr

cxprcssiolt htr transconclrtctanc:c B.r ilr)d voltagc rlain Ar . 10ll ltarl's)
c. Iror contnrorr ctnitter voltagc divitlcr cit'cuit having [] -' I00. ILr -= I0 I(J). I{r { l(O.

I{r-: I KO and lLF -. -500 O rs providcd u'ith l)C'biasing voltitgc \''r'r '- 10 \.. ('alctrlutc Vr,

anrl Ir . (()i \[lrls)

(.1 {) \larks)

N'I odu Ic-2
3 a. Ir.xplain -l-hree basic conf igLrrations o1' MOSIrll i anrplif ier ancl clcrir e crpt'cssion lor

cha racter i st i c ilari.r n.) ctcr o l- a ntlt I i lic rs. (0l't \lallis)

OR
2 tr. Delire atl cxprcssi(rn iirr snralJ signal collcctor cLu'rcut. tretnsconcluctaucc !-I,,, uttrl roltase

gain A1 in fl.l-l'. uhen snta1l signai Vs. is applrcd bctrvccn basc and ett'tittct'. (10 \larlis)
b. Design voltagc diridcr bias circuit using \4OSF[:T to establish Ip "'0.5 nr.\ and \iOSFlr-l'

/r,t)
parameterare V, - I V arrd U'[;]-(), rlAiVt. Ass,tt'trc V,r: I5 V.

b. Bricfly cxplain thc }3irlkhauscn criteria ftrr oscillatiorr. (0.1 i\lartis)

c. Iror an n-channcl N4OSfH'l',.r,itlt tn.: 10 nrn. I-: I ,Ltnr. W - 10 pLtn. L-,,, " 0.()-5 ;tnl.
Csnn: Claun - l0 lT;. Vo - 0.6 V, Vsn' l \', Vos :2 V. CalcLrlatc thc firlkrlrirtg cair.rurlr)ltcc

when the transistor is operating in satLrratiott.
(i) Cor (ii) Co\, (iii) Cs' (ir') C.o1

Consiclcr e,,, = 3.45, l0'r'

oll
4 a. L,.xplainthervurkingolI{('phase shiftoscillatorandshou'horvllC lrct\\'orkptorirl,.s 1S0

of phasc shift.
b. ln a transistor C'alpitts oscillator Cr "' I ttF attrl Cil

IicqLrerrcy ol' l tiO kl lz.
c. Explain the t ligh fi'cqtte nc.v rcrsltoltsc o f' colllllloll

ecluivalent circuit.

I of'2
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i\Iurltlt'-3
ir. Erpllrrn thc cl'1Lct o1'ncgativc ltcdback orr iripLrt and oLlfpLlt rcsisterlce ot.voltage set'ies

iccdback amplrlicr'. (10 \larks)
b. lrrplain triirrslorrncr couplecl Class A po\\'cr arnplilicr ancl sltorv titat the ttrtritnutrt

cf1'rcicncy oltranslbrmcr couplcd Cllass A powcr ampliticr is 5091i,. (10 Nlarks)

oR
a. I)r'ar,r, the block diagram of-four lvpcs of i'eeclback topologics and compare thctl rvith respcct

to input and outpul resistancc. (10 Marks)

b. ('rtntltat-c Ciass Il pLrsitpull ancl corlplenlcutilrv s)'nunctry powet amplificrs. (0,1 Nlarlis)

c. ln a ('lass I3 pLrsh pLrll unrplrtier'opcrating u it)r \'q ( '- 25V providcs a 22 V pclh signalto an

3 O load. Irincl

7a.
b.

1i1 t)cak loari crrn'enl (ii) dc cLl nclll ilrar.t'n llorrt tltu sLrpply

(iv') OLrtpLrt cLlrrcnt clllcricncv (r') pttn'cr i-i issiprrtit,tt

Nlodule-.1
Statc the ideal op-an'rp characteristics.
Dcsign a linear cornbinatiou circttit r-tsing op-at'np to ol"rtait"t output Ve -
[1 ,,, > 20kf) at all the inpLrts ancl all the rcsistlrttces t 200 kQ

Drarl'' thc circuit o1'-j op-anr1'r instlLrnrcntation anrplif icr anci clerive thc

oLrtllrit voltaqe.

iiii.1 inpLrt il0wcr
(06 IIarks)

(06 Nl arlis)

-2Vr-8V:-\',r \\,irh
10,1 NIarks)

expression lbr its
(10 NIarks)

0tr
a. Explain thc u,orking ol'r,oltilgc lbllo*'cr Lrsrnu op-amp and shorv that its giirn is unitv. State

its a{r,aptages. (06 Nlart<s)

b. Bxplain thc r.i'orking of zero crossing clctcclors. (06 N'larks)

c. Dcsign an invcrting Schmitt triggcr to iravc trrggcr r.'oltages of + 4V using op-arnp 74 I ri,ith
sr-rpplv ol- + l5\/ . ('ottsider I1,,,,,,,., = -500 nA. (08 -N{arks)

9a.
b.

C.

\Iod uIt-5
\\'ith ncat cilcLiit iliagranr. crplain thc opcnttion ol t{-2R DiA oont'crtcr. (10l\Iarks)

Irrltlain thc rlolkinu ot'pulsc rvitlth rnodrrlritiou circuit usinq 555 lt'. (l)o Nlarl(s)

l)csrgnalo\\rlllrssllltclLrsirrs()n-lurPirtu.r,ltofl'frcclucncyol'lkl lzrvithpassgaintrl2atrcl
ciroosc Cl 0.0I 1.LF (0-l N'larks)

oR
hrplain with neat circuit ciiirgrarr the n'orking o1-positir''e precision I{al1'\Vave ltecttficr.

(06 NIarhs)

I)csign a monostablc 5-i5 timcr circuit to produce an outlllrt pulsc ol l0 sec'rvicle and clrau'

lhc circuit diagrarr. C]hoose: ti ... 1()0 pl'. (04 Nlarks)

I)r'arv tltc circuit ol'scconcl ordcr low pass liltcr ancl cxplain its itpct'ution. (10 NIrrks)

*>F***

I0 ii.

b.

C,

a -r- f
_ l.)l _



tsourth Semestet' B.E. Degree lixamination, June/.Iuly 2024

Control $ystems

Time: 3 hrs. Max. Marks: 100

Note: Answer fin), FIVE.full questiorts, cltoosirtg Oh'E full quastion.fron ctrch mor{ule.

Module-l
a. Dcfinc closcd loop control systcrn. Clonrparc opcn loop anci closccl loop control sirsierl.

(06 llarks)
b. Writc the dif'fbrcntial ccluations o['l"rerfonnancc 1or thc t-uccltattical s.vstem in Irig.Ql(b).

Draw its F - V analogous circuit.

USN

2a.
b.

3a.
b.

18EC43

{3y

*J;;,-

(11 Iiarks)

in control syslcur? (06 }larks)
nrcchtrnical syste rr sirorlnr in Fig.Q2(b)
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Fig.Q 1(b)

OR
What are the advantages o1'using negativc fbcclback

Drarv thc F - V and Ir - I analogues circuits 1or the

u ith rrcccsslrry equaiiotts.

87.

.[nr.

{ rr

J .^r

Fig.Q2(b)

N{oclu lc-2
Statc advantagcs and disaclvantagcs olthc block diagranr
For tlrc block cliagrant shori,n in I'ig.Q3(b). clcte rnrtnc tirc

9-'(l) ur,,,g hlor'li disgl'anr rcrluctron algcbra.
Q(s i

Fis.Q3(b)
l)cril'e thc transfbr firnction o1'sitnplc closcd loop systcnl.

1 o1'3

(14 il'Iarks)

rctluction tcchniclrre . (06 NIarl<s)

transfcr firnction :

(10 !Iarks)
(04 N'Iarks)C.

K.r

GBG$ $GHEM.E



OR

4 a. Fincl 9 Lrsing Mason's gair.r tbnr-rula tbr thc signal 11ow graph shorvn in Fig'Q4(a)'

R

18EC43

(10 Marks)

ovclall trartsicr function using Mason's

(10 Marks)

nralhe nratical cxprcssions, e xplain the
Wrth Lhc hclP oi' -ulraphical
fbilorving sistrals :

i) Stcp signal

ii) Ilanrp signal
iii) hrpulsc srgnal

ir ) Pltt'lrtrr-rlie 'iunrrl.
I)crivc an exirrcssion fbr the

s)/stcll.l tbl stcp irlput.

b

frig'Qzl(a)
given in Irig.Q4(b) obtair.tIror thc block cliagrarrl

gitin lirrnrulr.

Irig.Q;i(b)

Nl o du lc-3
rcprcsctttation ancl5a.

b.

(10 Marks)

runder-c1ar-npccl r.csponsc oJ'a seconcl orcler lcedback control
(10 Marks)

olt
0 u. For tltc svstcrl'l shou"tl in tlic Hig Q6(a)

it lriutrltlr tlte trp'-'' : ItlL(s )

ii) trincl titc valucs o1'kP, kv' ka

iir)11-r(t).-l0u(t;'llndthesteaclystater,alr'teol.theOlltpllt,

lD

I||I*--,or

Irig.Q6(a)

Discgss thc various lVpes olcotttrollcrs rtsed it-t the cotltrol systcn-ls'

2 ol3

fr.( s
E.SI

(10 Marks)
(10 Marks)

b.

c(J)

.' ,)- .. .,c



7a.

b.

8a.

18ric43

Module-4
56 + 4ss + 3s1 l6sr - (',,1s ,+8 - 0. [ind the ni"rntbcr ol'roots olthis cquation n,ith positii,e
realparl, zero real part ancl negativc rcai parl Lrsing Rottflt's critcrion. (10 )'larks)
Find thc gain rnargin and phasc nurrgin anall,tically fur tlrc ncgative [ccciback conlrtrl systcnr

havins open loo1.r T.F. (i1s)H(s ) - 
,_a n ,rf5i;; tt

0lt
The open loop transfbr lirnctior, o{'a cotttrol systetr is grvcn bv

K
( i(-) *

s(s t-2)(s' I 6s I 2.5)

Sketclt thc ctittrplctc rgot -- l6ctts 3-* K is r,ariccl {iop 0 t1 itll'ltlttr.
Expl ain experi nr cnLai c[eternt in at iott o l- 1 t'c c1 Ltcti c v resl)olt sc.

Moclulc-5
9 a. For a fbe clback control systettr :

40
C(s)ll(s) =

oR
10 a. Obtain thc statc eqttation anil or:tpt-tt eciuatiot't

F ie.Q 1 0(a).

(10 N'Iarks)

(l5Marks)
(05 Marks)

(l0l'larks)

(10 IIarks)

o1' the c:icotric nctr.r orlis as sl'lown in

(s+4)(s2+2s+2)
I:ind gain margin and stabilitl'

b. Draw polar plot o1' G(s)ll1s; =

b. State the elTcct of'lead. Iag ancl

(s+2)(s+;1)(s+8)

LL

Irrg.Q l0(a)
lcacl - lag comirensating netr,r,or[<s.

*+***

b.

fiom Nyc1uist plot.
100

L1

T
b' o***

I
Y

(10 !Iarks)
(10 Ilarl<s)

4r--' Ll 0 t)I -'',

3 of 3

anp^t "' 61
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(04 IIarks)

(06 ){arks)

Fourth Semester B"E. Ilegree Examination, JunelJulv 2$24

Engineerimg S*atistics and Lfrmear Alg*bna

Time: 3 hrs. Miix. N1ar'l<s: 100

l{ote: Anstvcr (tntt FJl./F.fitll quc.stiorts, choosirtg Ol\E.fitll qucstittrr.ft'ottr t;ctch motlule.

N'Iodulc- I

I a. I)envc rreitn^ variancc arrcl cliaracteristic lirncliott {irr utttlbrrttlv clil'trihrll*1 ranclottl variablc
(l 0 )Iarks)

bl

b

o
O

O
d

c

0
.i
O

'tr
b]]"

*ro

.3$
- al)
la
UC- .)

C.C
'!. ,..

l2

6u

=5

"o

io
!a

)c)c\ C-trc.
c"o-:

v-
I .?,

dg
!O)-
>i!

C a)),-C

o

(r<
+ (-'l

o

z
d

&

Ie\t)()r)/0
[r. llrc edl'lirr t'lttttlrrtlt r.tt titi'rlc z t- l: \t\ () ollte t it i:c

[-.r'iiluate I](0 5 ": z < 0.9)
c. It is grvcn that Lr[Xl = 2 attd l:1X"1 : 6,.

(i) Find standard d*'iatiort o1'X.
(ii) I1'Y: (rX: + 2X ll I'inci nrcntt o1'Y,

()lt
2a (iivcn lhc tlat tirc lirlkrrt lhc tlata tn titc ltlli()\\ llls 1al)lc

K I 1 a
J 4 5

X6 2t ).L .iE --i.4 69
p(xK) 0 2l 0l8 020 022 019

(i) I'}lot pcll'anci ccll'of dtsct-etc random vzrriablc X.

(ii) \Vrite erpression lbr t,(x) and Ir.(x) using unit clclta 1r-rnctiolls.tn(l Lrnit stcp lirnctions,
(0tl )'Iarks)

Ll. 'l'he randorr yariablc \ rs irntlirrrnlv clistrihLrlcd hctrvcctt 0 ancj 2. \'='lxr. Wl'iat rs thc pdf

of'X'l (06 )larks)

c -l-hc ransoll variablc X rs unilbrrnl-ti tiislritrrrtcd bclti',.rctt [) lttrri 5 -1-hr: cvcttt R is

tl: .f X > 3.71 Whal ar.c 1',. I ,.ltr,n ancl oi ,,'l (06 llarks)

3a.
N'lodulc-2

A bivariate Pdl is givetr as

lxr(x, y) = 0 26(x) 6(y) * 0 3i\(r l) tf(y) I0 3t\(x) d(y l) - C5(x i) ii(y l)
i) What is the value o{'t}re cotl,st;lnt C--',)

ii) What arc tire l)i.lfs iirr X atrrl \''l
iii) What is }t.rr (x" 1') tthlit (0 ' x ''' 1)attd (0': 1' '' 1i I

rv) Whal. are ltrr, (r. u) ittlcl lr..r (rr. r')
\,) Arc X and Y intlt:pcn<1ctti') (08 \larks)

I'he ntcan and variarrcc o1'riirrrlrtnr valia[,lic X arc -1 itttri 2. iltc tt.t,:,ttt lilld ',iirial-icc ol'

ranclom variable Y are J ancl '1. 'l'he .,,rt.121iott coc{'licictll p11 "' 0 --s' \!'1tal arc lhc

cor,ariance COVIXYI arrcl thc eorrclatitltr []JXY]. (05 ]'Iarks)

W,rite a short pote on C-'iri-sqr.rarc ranclor-n variablc aud sludettls randttttr variabie. (07 i\'larks)C.

Iof--l
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OR
4 a. X is a random variable, {x:4 and o1 :5, Y is a random variable, ;.rv

correlation coefficient is 0.2. If U:3X + 2Y. What are varfu], covfuX]

l-ct',\'arrrl '\" bc- ex1'roner-rtiallv drstribLrlcel rartdotn variable ri,ith fr

b

c

Obtain the characteristic lunction and Pdf of W: X *
'l'he Rarrdom variables Xi have same mean ol m*

l:0

w = IX, , determine m* and o'i. Also lbr w =
i=l

Comment on the result.

=- 6 and or, - 7, The
and covfuY]?

(08 NIarks)

[]." ^* x>o(x):1
t 0 x<0

,. Deflne trre floilowing: 
Module-3

(i) Random processes

(ii) Stationary processes. (04 Marks)
b. Write the properlies of'Autocorrelation firnction. (06 Marks)

c. Slior,v that the ranclom process X(t;=Acos(o:.t+e) is wicle sense stationary.o0'is
unifbrmly distriburted in the range -x to n. (10 Marks)

Glt
{: li. l:'or l}rc i'au(l()ur llroress X(t) ..,\cos(r,r, r i 0)" A arrcl o)( are constants. 0 is a random

vuiiahlc. rirrrlbr:riir tirstri[rLrlccl bctu,'c('l] i:;r Shuri, that thrs proccss is crgodic. (08 NIarks)

lr i)utctilitlc ihc ltotur spcctnri LlLltsit), o1'f itc lirudont llrocess X1t1=- Acos(r,-r,,t r0) and plot

tlrt sllrnc. llcre 0 is tincloll r,urtablc trniiirrrnlY dlstrrilLrtcd ovcr 0 tcl 2n. l{ence obtain
rrvcn-lg.c po\vcr o1'X(L) t1'thc licclLrency bee on-rcs zcro. X1t) : r\ i.e. a cl.c. signal, then obtarn

(08 N{arks)

to a Ll'l system with irnpr,rlse

output Y(t) of the system if
(04 Marks)

Mqdule-4
+ mLrltiplies of s in tire null space

po\\ cr spcctral de nsitv ancl aLltocorrelation lLittction
c. A r,r iclc scnse statronary rarrclonr process X(t) is applrecl

rcsllt)llse h(t) - ae "' rt(1.1 . [iirlcl liie lllcal) r,alue ol'' tlte
. t.. 1

i'l \' 
' 

t t I r' ,tt,,.l .i :

\,,,

= 4 anci
! lillrt

,/l5() a

associared \\ irh A : Il '^ I
orlhonormal vector Qt qz fi'om a, b

tr l Iq)a:l L" b:l LLrl L(]l

(06 NIarks)

. variancc o1' o', = 1.5. For

X, , cletcrmine m, and o2y.

(06 NIarks)

(06 IIarks)

(04 \larks)

Lrsing Gram Schmidt

b

c.

Write the complete solution as x,,
v+lri+12:1,''-J

2x+6y+92=5
-x-3y+32=5

I'rind bases Ibr the Ibur subspaces

F ind orthogonai vector A, B and

process. Factorize into A: QR.

'ol 
-)

(10 Marks)



8 a. Redr:ce A to echlon fbrrr. whrclr rr,rol]l1,"rr of'ro*'s ot-A p'oclLrcc zcro ro*?
left Null spacc'/

[r ] btl

it r, r. 
_l

b. []'ro.ject lhc r,cctor b oitto lhc lrrrr,'throLrgh, 1'llt:cl< llrrl c i-s pcrlrctttlicttliir kr u,

rl1
h rl il'' l

Ltl r1

ln ordcr to llt bcst straight line throLrglr IbLrr points yrassirrg tltrough ir "'0.

t = 0. 1, 3, 4 Sct up attcl soll'e nrttntal ctlttatiorts A'A' .- .AIb

iVlodrr lc*5
N4ention tltc lrropcrticrs o f ilclcrntinattts

[: --r i'l
II A -l I I I ilt,rtr lllilt llr.ltt lr ,\ i: ir()\lll\,.',1,.'llitilc tttrtlttr

Ll I i i

[: i I
I:tntl tlte cir:t'it ritlttt': r,l .\ - 

II (.,i

1BEC44

What is the

({).1 }l arks)

(0fi Marks)

8, 8, 20 at

(08 Marks)

(08 Marks)

(06 Marks)

(()(r 1\larks)

( I {} }l arks)

( 1(] )l arks)

9a.

b

c.

OR

10 a. Diagonaiize the following matrix, iI'possible

b. [iind a sirrgular value o['ilccon-t1-tosition ol" i\

[r 3

a -l-1 sl-lrl
LJ J

[r -11
-l*? ) 1-ll

I a 1l
L L -L)

rl
-r l

rl

*,k***

3 o{'3
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Fourth Semester B.E. Degree Examination, June/July 2024
Signals and Systems

Time: 3 hrs. Max. Marks: 100

Note:,4nsu,ey ony FIl,'E /full rluastions, choosirtg Oi\iE ffull question./'roril eaclt module.

N'Iodule-l

I a. Sketch the evcn and odcl parts ol thc srgnal sltou'tl irl Iiig Ql(a)-r), ii)

"I,trr;

Fig Q l(a)-i) Irig tl l (a)- ii) (08 llarks)

(06 i\Iarks)

{irnclamental

(06 N{arks)

b Find thc evell coutponcnts anri odcl courponents oi-lhe lirllori,ing eqtrttitrtt

i) x(t) : 1 -+- cosl + tr sin t + tr stn t cost ii) x(rr)= i:], 1, 2.* 4. 2\i

Determinc r,r'irether thc 1irllou,ing signal is periodic or not if'pcriodic l.rnd thc

period. i) x(n) = cosl-ri,,lT ii) x(r) = (cos(2nt))r
]J

OR
2 a. [.rxplain wrllr an cxantple i) evcrt and ocld signal ir) energl,'and pou'er signal

iii) Time shiiiing iy1 ['ime scaling v) Prececiencc rulc. (10 Nlarks)

b. A c6ntlnuous trme signal x(t) is slxrw'rt in I:'ig Q2(b) plol thc followirrg signal
/, \

it *1 I + r I ii) xf -2(r + l)l rii) r(-2t -1)' t? l\, ,/

USN

lrig Q2(h)
tlrc cncrgy o {'the

{

srgnal r(2n * 1)

18EC4s

(06 Marks)

ry)

C.

d

ad
ts

-+d

d

O-
O

oX
d-

dU

-l50tr,x
EA
!: bO

trLo>
?6

OD
*!

brtr
"o

='uar
^v
f,.j

aiiAE,
c.1

LO
1-.
i+-^o
o!
*oEi
U.

(,<
*cl

O
oz
d

o
o.

c. llx(n) is as shown is Fig Q2(c) lind

-3-!*1 0 I )-

ir]ig Q2(c)

1 ol'3

(04 Marks)

l

att )
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3 a. Iror thc signal x(t) antl y(t) shori,n in
i) x(t + l) y(t 2) ii) x(r)' ),(t - l)

N'Ioclulc-2
Fig Q3(a). Skctch the fbllorving signals

D.

Fie Qi(a)
[)cter.rrine rvhethcr the lb]loiving sysl0ins Arc rncurorv less, causal, time
it y(n) : nx(n) ii) y(t) : r(t/2)

t
(10 Marks)

invariant, stable
(10 Marks)

4u.

tr

C,

5a.

b

C.

OR
I)roi,e the lir llou'urg

i) r(n)*[h1(n)*h1(n)]- lr(n)*h1(n)*x(n)*h;(n)l ii) r(n)*u(n) -, Ix(f<) (08Marks)

'lhc inrpLrlsc respr)r-rsc o1'thc clrscrctc [,'l'l svstcnr is givcn by, h(n) = lr(n*1) - u (n 4).
'['hc systcrr is cxerl.ccl b_v- the inpLrt signai r(n) : Lr(n) '- 2u(n - 2) * Lr(n - 4). Obtain the
rcsllr)nsc ol'the systcnr ),(n) == x(n) 'i h(n) ancl plot thc sanre (08 Marks)
A systenr consists o1'sevcral subs5,slerns conncctcci as shor,vn rn Irig Q4(c).Find the operator
II rclating r(t) to 1,(1) lbr the lbllorving sub s1,'s1ems operators

1'r(t) = xr(l) xr (t * 1)

yr(r) = lxr(r)i
yr(t) :1-2rr(t)
yr(t) - cos(xr(L))

llr-
II,
H.l:
I l.r

(3Lr/ XhLt)

Irrg Q4(c)

Nllodule-3
Chccli u,hctirer ihc tbilou'ins systcms are stable and caLrsal

i)ir(t) :cr'Lr(t- I) ir) h(r) =ea'r-r(t- 10) iri) h(t) :tr.'Lr(t)
ir'rncl thc stcp rcsponsc o1'a l.'l'1 systern il'rnrprrise respollse h(t; : tr Lr(t).

l:inri rlre e()tnplL'\ 1,r1111;1'crre ll'iticrrt lirr r(t) utr:l 
t^',1 

2eosi l,liLJ)

rcsp0 nse

t <2
t >2

(04 Marks)

(09 Marks)
(04 Marks)

(07 Marks)

()R
6 a. [)ctcrminc the oLripLrt \,{ t ) ol'a I-'l'l systenr ri,ith

lr1tl - uit + l)* 2u(t) ' Lr(t - l) ancl inpr-rt x(t)

Ske tch the signals h(tJ. x(t) and v(t).

, inrprrlsc

_ li lbr
- 

).0 ru'

'ot )

(I2 Marks)
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b. l)etennine the FS reprcsentation fbr the signaI x(t) o1'liurcianrental pcnod '1' givcn by

x(1.) - 3cos ] I , * a l. SI<ctch the nragnitLrcle and phasc oI'x(k). (0tt llarks)12 1)
Moclulc-4

7 a. State and prove the follou'ing properlies
i) y(t) : h(t)*x(t) e.,+ y(.iro) = x(.jor)ll(iro)

dii) .'r{lr. , >ir.r\1r,rt
dr

iii) -v(t) = x(t - to) cTr -+ v(rrr) - c r"''' X(r,)) (lt)N.Iarks)

tr Irind DTF-| of'the fbilou'irtg stgnals

i) x(n) : 'r1.2, ),2, I ii) x(n) : (3/4)" Lr(n) (10 N{arks)

OR
8 a Delermine thc Fouricr translbnr of'r"rnit stcp scquence x(n) : Lr(n) (04 i\'Iarks)

ir. A clrscrclc signal rs cle flnccl l,rri r(n) ,,,,i n" 
lsf,uch tlrr.: niasniturlc arrcl phasc ol'D'fP-t olsl

x(n - 2). (08 }larks)

c. I)ellne Nyquisl rate (alrasrng). and sprccific the Nl,Lrist ratc and Nvtlurst intcrvals {br thc

[bllowing signals .

i) gr(t):-sinc (2001) ir) g1(r) .. sincr1200t1 iir) gr(t): sinc 200t + sinc: 1200t1 (08 i\Iarks)

i\'I ocl rr le -5
9 a. Lrst the propcrtics of i{(Xl. (04 J\Iarks)

h l Jsing the propcrlics o 1'a tlans [ir-nr. {lncl thc z-trarts lirrrr o l'the sc signals
i)r1(n): p151$)'' u(n) rr) x:(rr).. (0 9)" Lr(n) *(0 6)'' ii(n) iir) xr(n)...(2,/3)'' Lr(n r 2).

(06 NIarks)

c" Detennine the Z-translirrm o1'thc lbllorving signals
/ r \n

i) x(n)=l-lu(n)-(l l)'t n-l)
\4)

ii) x(n) = n(l / 2)" u(n) (10 Nlarks)

OR
10 a. What is Z-translbrnt') l)ctcrnrinc Z-trarrslirnn ancl its lt(X'o1'the fbllourng signals

i)x(n) = u(tt) ir) x(n) ::::: cr()s (\\' n) u(rt) (08 N'larks)

b. Determine invcrsc Z-transfirtnr o1'thc 1'ollou'ing sigrtal

\(z)- , ]-i -,tirp,t zl I rir , 'a iri) I t I (08ua.ks)

l-' tt- I t 1-22
c. Step response of a l,-l'l svsten-r rs founcl to hc y(n):2(1r'3)" u(n) I;incl out impulse of the

system. (01 Nlarks)

* :1. * ,,1< *

I o1'3
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., L Max. Marks: 100

(08 Marks)
such a way that

(08 Marks)
(04 Marks)

Time: 3 hrs.

Fourth Semester B.E. Degree Examination, June/July 2024
Microcontriiller
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Irlote: Anstryer any FIVE futl questions, choosing OIVE fult question from eoch module.

Module-l
a. Differentiate between Microprocessor and Microcontroller. (04 Marks)

b. With a neat diagram, discuss the architectural featurcs of 8051 Microcontroller. (08 Marks)
c. Discuss thc intcmal RAM strucrurc o[805 ] Microcontrollcr. (08 Marks)

OR
a. Exptain the pin description of 8051 Microcontrollcr.
b. lnterface 4K bytes ROM and SKbytes RAM to 8051 Microcontroller in

starling address of ROM is 1000 H and RAM is C000 H.
c. Dcfinc ernbedded systcm systcms. Mention its applications.

Module-2
a. Explain any five different addressing modes with an example. (10 Marks)
b. Show the status of CY, AC and P flags after execution of following instructions:

MOV A. #9C H
ADD A. #64 H (06 Marks)

c. Write an ALP to convert a packed BCD to unpacked BCD number. (04 Marks)

OR
a. Discuss PUSH and POP instructions with an cxample. (06 Marks)
b. Explain the following instructions mentioning their addressing mode and byte size.

(i) Movc A, @A + PC (ii) DA A (06 Marks)
c. Write an ALP to find whether the given number is even or odd, and store the result at 50 H

and 5l H intemal RAM location. (08 Marks)

Module-3
a. Discuss two instructions used to call subroutines with their ranges and write the significance

of stack with respect to all instructions. (06 Marks)

b. Write an assembly language program to sort an array of n :5 byte of data in descending

order stored from location 30 h (Use bubble sort algorithm). (08 Marks)

c. Write an assembly language program to count the number of 1's and 0's in an 8-bit data

received from port P I . Store the count of 1 's and 0's in 30H and 3 1H.

I of2

(06 Marks)
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6a.

b.

OR
Write an ALP to find factorial of an S-bit number N. Assume value of N does not exceed

8-bit. (06 Marks)

Write an AIP to read switch given in Fig.Q6(b), if switch is closed tum ON the LED else

turn OFF the LED.

direction in Port 1.

.:

(08 Marks)

2 kHz oii P1.3 using Timer 0 in
OR

interface stepper motor

Fig.Q6(b) (08 Marks)

7a.
b.
C.

Module-4
Explain the bit contents of TCON and TMOD registers. (08 Marks)

Explain the importance of RI and Tl flag of 805 I Microcontroller. (04 Marks)

Write an ALP to create a pulse width of 50 ms on P2.3 using Timer 0 operating in Mode 1.

Assume crystal frequency: I1.0592 MHz. lllilrlirl,,.,"';t1,,,,'

',l:;,lli1p'

8 a. Write an AIP to generate a square **'" of fiequency
mode 2. Assume crystai frequency : 12 MHz.mode 2. Assume crystai frequency : 12 MHz..

Write an 8051 assembly language program to
direction in Port l.

(10 Marks)
to rotate in clockwise

(10 Marks)

level code to run
(10 Marks)

to generate any
(10 Marks)

b.

Nlodule-5
9 a. With a bit pattem, explain IE register. Explarn how intemrpt prioriry can be charged using

lP register. (10 Marks)
b. With a diagram, explain 8051 interface with ADC. Write an assembly level code to interface

ADC 0804 to 8051 Microcontroller. (10 Marks)

OR
10 a. Explain stepper motor interface with a microcontroller. Write assembly

stepper motor continuously in clockwise direction.
b. Explain DAC interfaces with 8051 Microcontroller. Write a program

waveform.

*r<**>k

'',1,,,,i,r,,,,,,,',,,,,,,t'

111

\,.!1S!111.

ilr'
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