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Third Semester B.E. Degree Examination, June/July 2024

Transform Galculus, Fourier Series & Numerical Techniques

Time: 3 hrs. N1ax. Malks: 1tlO

Note: Answer nny FIYE full questions, choosing ONE full question from each module.
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Nloclule-1
, lr - (

I- incJ tlrc I-nplacc'It'rt:lt,t'tn t,l] I 
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, 
' 

I

,CI

The scluare rvavc lirnctiorr 1It) w'itlt pcriocl2a is <iclined l-,1'.

lir),.r,0<l<a
:2a t; a<t!2a

Irind l-[fit)].

c. [raluateL'i-' , h1 rpplvr
[ (s ,r' J- ,]

ng conr,olutiou thcorcrl.

OR
fs: -(rs+-52 a. Find rnversc [,aplacc. translorrl

b. E,xpress thc fbllowing lirnction
st-6st+l1s-6"
in tenns oI unit step lirnction an<l hencc Iind

transibrrn.
f(t)=11 0<t<l

=t;l<ts2
- tl t: J

c. Applying Laplace transfbrtl, solve the diffcrcntial equatiott.

y"(r)+4y'(t)+ 4y(t) = c',
Subject to thc condition y(0)'" ),'(0) : 0.

I{odulc-2
3 a. Obtain the For-rricr serics ol i'(x) = rr ovcr thc intcrvul l- n.n]. hcncc dcduce that

n'llll - -- + ......... ) / (06 l\lrrrks)[r2]+
Obtain thc half range sinc scrics of the fr-rnclion. f1x1= x rn thc intcn,al (0,2). (07llarks)

Obtain thc cclnstant tcrn'] anci co-ctficicnt oJ'flrst cosinc ancl siuc ternrs in thc cxpansion of y
fi"om the following table :

b.
c.

4a.

b.

oR
Findthe Fouricrseriesoiflx) = 2 r ; 0S rS4

x'.-6:;1<r<8
Obtain the half rangc sit-tc serics ol'tlie filnction. I^(x) = xt 1.,\'cr(0, n).
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(06 NIarks)

(07 IIarks)
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21MAT31
U. 0btairr a1;. ar, br in the lrrluricr cxpausion of'y using hamonic analysis lbr the data given,

5a.

t).

C.

N{odule-J
Find thc FoLrrier sine ancl cosinc trartslortt-ts ol'f(x) - e "*; u > 0.

0lrtain thc invcrsc z-tlunslornr oi, 21.t 
;)7(z- 2t - 1,1

Frncl thc [:oLrricr translonl oi.

i(\)-\ . \ <ir
,.]

=tl .\] >ll

u,ircrc a is -l ve constant.
OR

Fincl the Cornplcx IroLirier transioru-r oI1lre Iurtctittt-t,

l(x)- I lor'r {li

=,0 firt'x >a

Ilcue c .le,.lLtec. cr llLiltt.' it1'' 
t 

,l* .

lr
. t^ ,,rt .ll,r rrltnrLc / ,l)n +.irrl l: ] 

- I 
]

L?l
Soivc thc drllbrence erlLration, y,,,: -F61,,,,,+9y,, = 2'' with y.

N'Iorlule-d

(07 Marks)

(06 Marks)

(07 N'larks)

(07 Marks)

6 a.

b.

C.

(06 Nlarks)

(07 Marks)

= Yr = 0 using Z-Transfotm.
(07 Nlarks)

b

tl ll. Sttlvc ir,, .t L[..,, ..0 iit the

in thc I;is. Q8 (a).

0t{
fbllorving scllrarc rcgiorr rvith thc boundary conciitions as indicated

('1 lrss i 1 t' tli c iirilori' irrri parlial cl i I'ic rc n tial cllLr.r{ i()r I.

. { U , r ll 1{ ll iii lftiit) _ '4 - -l . - , '_ ,1)
(.Jx - (.rx(, y ary L,x L'y

-:t - )

.. ( Ll , t tl(ii) x'=r(l-v')=-0. -r<x<vr, -1"),.1.(x .'y
rl/ rt il r Ll a- tltiiir tl r i ' r.-tlr t -"-(1 ,\ ) , 0

,'\ r- \ t- [ r^t

-.:t r:.rll/U-Itl(l\ ) tr It _ ltx l i . {\ .ir , {) (l0 Marks)
r.l\ ,\r ) (.')'-

l:incl tlre nltnrerical solution o1'tfic pat'abrriie ctlLtalion '^ tl = l ''!l , uri,,g Schrnrdt formuia.
(\ tt1

(livcn Lr(0,t)=0- u(4,t) and ur(x,0) : x(4 - x) by taking h'- I lLnd the values upto t:5,
(10 Marks)

()l -1

lrig. tJS (a)

(10 Marks)



2l MAl'31

b. Solvc nunrericalll,' r-r,, -0.0(r25 u,,. sLrbject to the conclitions u(0, t) - 0 Lr(,5. 1),

u(x, 0) - *'(" 5) ancl u,(r.0) ..0 []y taking h -' I lbr 0I t ::1 I " (10 ]Iarks)

9a.

Nlodu le-5

lrr linrl v10.1) lol llrc crluirli.r). I I r']' 1 ', ().' ..lr tlr

lrl, ,. I .

llrt' htnctiotr | ,(l') , llrr itlr ri itlr rr()) () rrttrl v( I t

i,

b.

10 a. Solvc the dillerential
forrnula givcn that,

Usc Rungc-KLrtta tncthod

y=I. y'=0 rvllcnx-'0"

F-ilrd thc cur'\'cs on r'r,'hiclr

c xtre rnisccl.

Givcn that

(06 llarks)

.- I can bc

({}7 }'l a rks)

(()7llarks)

(07l'Iarks)
(07I{arks)

c. Derive the F.r-rlers cquation in tltc lirrnt :i -{':1 l-,,r\ tlx, rv I
oR

eclttation )"' + xy' + y - 0 [br x : 0.21, using Milne's predictor-corrcctor
(06 l'la rks)

x 0 0.1 0.2 03

-V 1 0.99.5 0.9802 0 956

dy

dx

0 -0,0995 -0.196 -0 2863

tr

b. Fincl the cllrvc tll'r rvhich liurctirrnel I

J
0

betr.veen tr;',o

f I tn

[fl') y,2ri.ilr uitir yt0] rl ;, 0 erut be
\"./

e xtrcmizecl.
c. Prove that shortcst distancc points in a planc is a straight line .

-1 r)l -1
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Third Senrestcr [i.E. f]egree Eramination, .Iunci.Iuly 2A24
Digital SSrstem Besiqn usimq Verilag

Tin-rc: 3 hrs. N4ax. \4arl<s. 100

Note: Answer ott.t' FIVE./itll que,:littls, cfioosittg O\E.ffull qutstion.fi'om et.lt ntodu/e.

N{orlulc:_L
I a. T'hc input to a combinational logic crrcurt is a valrcl srnglc cligit llCD data. Dcsigp thc logic

circr-rit usirrg n"rinimurr Irarclu,arc to dctccl u,hcnc'u'cr ir nurnbcr rlrcatcr than 5 appcars at thc
input. ({)lt i\Ia rks)

l rPrrnd I: l lrl. rr ir'l illo rrrrnlLln) ;ut(l l. rr.1lr q).rii e .l .) int,, l)t;r\le ntl
(06 IIarks)

RcdLrcc thc lollolvins limctiorr r-isirrg K-ntap tcchnirlLrc atrcl inritlenrcnt r-rsitr!r uatcs.
(()6 )lark,s)

oR
2 tt. ldcntify all primc inrplicitnts antl csscntial primc iurplicants o1'thc lbllorving fi-rnction using

K-map.
(a,b"c,cl)-Lr(0. 1.2.5.6,7,8,9, 10, 13. 14. 15) (06uar.ks)

b. Sirnplify the follou,ing Boolcan lirnclion using Quinc lv{cCiusl<cv nrctlrocl.

F(A, ll.C,D) .-}r(0, 1.3.6,7,8. 10^ 12. 13) (l0Marks)
c. Niinrnrrzc thc cxpt'c-ssion Listng I(-rrrap

y=-(A'[]'ii) (\ rii rt't r (,ti , ['; t,i-lt r( ) t,\ r,ll+C) (0.{}rarh,c)

b.
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\'IotlUlc-2
3 a. De sign 2-bit nragnituclc clrrlparator..

b. Implcment f(w, r, y, t.) - Irn(0, 1. 8, I 0, 14. I 5) using
i) 8 x I N'IUX rvith r,. x. y ils sclccl lincs.
ii) ,1 r I MUX rvitl-r r,r,. x as sclcct lines.

c. Inrplcnrent fulladdcr Lrsirg Trll3li clccodcr.

(10 r\Iarks)

(06 llarks)
(04 Ilarks)

(06 ['Iarks)
Iloolcan [r.rnction.

(0tl IIarhs)
(06 Marks)

(0ll lla rks)
(08 llarks)
(0.1 Il a rlis)

({)7 }larks)
(06 )larks)
(07 }la rks)

4u.
b.

5a.
b.

C.

6a.
b.

()R
Explain thc gcnclal strllclulc o l'Pl . Ds.

Construct 4 to l6 linc clcco<lcr lionr I to.l lirrr: rlccodcr and inrplcnrcnt thc

f(x3, x1, x1 .,\6) = ) nr(0.6.9^ 11, 1.r)

Dcsign 3 hit birrary Iull sr.rbtractor r-rsiug logie gatcs.

N{odulc-3
With neat diagram crplain Mastcr Slavc .lK Flrp Flop.
Explain 4 bit r"rnivcrsal shiti rcgistcr.
Obtarn thc cliaractcristics ctlr"ialion firr SR and T Flip lilop.

oR
I:.xplain thc ri orliing o1'\'loil-.1 tr;r istccl ritrg cour.tlcr',

Dcsign 4 brt binary ripplc courrtcr r-rsine 'f []lip ['lop.
Dc.itn Mod-6:yrlr'llr'()n()lrs c(rlnrle r ttsinu e l,,e kc(l .l K I lrir 1 1,,,t.
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a.

tr.

C,

Ba.

b.

I

I10

oR
\\ rilc l ve ri log code iirr a 2 , I rrrLrl{iplcrcl irr rlalul'loti'clcscription Lrsing signal assignment.

(06 Marks)

l-rst lrll tht: clil'lcrcnt si\, lcs o1'ricscriptions, crpluin lltc strLtclr-trc o1'clatallorv description.
(06 Marks)

c. IrxpioiLr tirc ibllolvirtg iu data llol,tlcseriptit,rr:
i) Signal ilcclaration aucl assigttiricnt slittcilcnt
ii ) L'0nstant drrc)lrlrtitrtt ancl ussignnrcltt slittclllcllt
i i i ) ('oncLr rlcn t s ign rrl ass i gnrller)t sialalncrtt
iv).,\ssigning a tlcilv lirtrc to thc signal assigtrttiqrt stalctttcnt.

I'ludulc:.1
Wrth ccneral syntax end suitablc eramplcs. crplain the shifi

Lrst aLrcl erplain thc vcrilog tlatu typcs.
Rcalrzc lirll acltier e ir-cLt it usirtg vcrilog clata llou'clcsct'iptton.

b. l-ist ancl crplain ali thc Ioop statcrrrcnls in vcriloq.
Lr. \\/ritc a vcri log llroprenr lirr-"1 bit l:ina|y L()LlnlL'i ittrrtg eltse statemcnt.

NIodu!g-5
il. I:xplain ('ASE siatcnicnl r.r,ith s-vutax. \\,'ritc a bchiiviornl clcscriptron o1'a positive edge

triu-9c:r.cci J K F lip [:lop ttsitru CASII sltatcrt'tcnt irt r elilog. (10 Ntarks)

b. \\i ritc veriios bchavionil clcse ription o1' lix I \{ LlX. (06 Marks)

c. \\Ir'itr,u vcri log progtlrlt lbr hail'irrklcr usin!t slrttcttt t'al (icscril)tl()n. (04 Marks)

ott
ri. \\riih crtrrplc, crplain thc svntar o1-[bllon ing scclllcntitl stnteurcnts:

i) rr' ii) EIsc if

2tEC32

opcrators avarlable in verilog.
(06 Marks)
(08 Marks)
(06 Marks)

(08 Marks)

(06 Marks)
'(08 Marks)
(06 Marks)

**.>F**
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Third Semester B.E. Degree Examin'ation, June/July 2024
Basic Signal fr$ssing ,:..,*.

Time: 3 hrs. ri-,.,,,,'4' -..,,,..,, P"'Marks: 100

Note: lrsper etny FIVE full questions,.,ghribsihg ONE full Suestion frfu each module.

Module-1
I a. Shorv that :W is a subspace of V(F) iff.

i) W is nonc cmpty

USN

3a.

b.
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tr
a
o.

ii)V a, b, e F and V1 W e W, [av + b.rv] e W. (06 Marks)

tr. Detennine rvhcther or not each l thc fbllorving fbrm a basis xr : (2, 2, l) ; x2(1, 3, 1),

x:: (1, 2, 2) in Rr. (06 Marks)

c. Erraluate Ll. v, w, are pair wise orthogonal vcctors end fincl orthonomral vcctors of
f-rl t:l tzlttitt

''' 
=lll "-l-:i.*-l I l. (o8Marks)

L,l L,l L,l
OR

2 a. Dct-inc vcctor subspacc and cxplain the four flindamcntal subspace. (06 Marks)

b. Dcte nnine the linear transtbrmation of "f ' tiotn Rl -+ R2 such thtrt

T(1, 0) : (1, 1) anci T(0, 1 : (*1, 2). (06 Marks)

c. Apply Gram, schemidt process to vcctors, Vr: (1, 1, I). V2 = (1, -1. 2), Vr : (2, 1,2) to

obtain on orlhorronnal basis fol V;@l rvith the stanclarcl inmer procluct. (08 Marks)

(10 Marks)

(10 Marks)

OR
a. Diugonalizc tltc ttratrix:

lo 2 2ltl
A=l-, 3 -ll. (l0Marks)

L; -r 3l
Fincl an invcfiiblc matrix l) and diagonal matrix D such that D : PAP I. (06 Marks)

tr. f)cfi1e pgsitive detrnite matrix mention the methods of testing positivc definite. (04 Marks)

c. Dctenniue eigen values and eigen vectors for
f-r - ll

^ -l In-t l.
l) l I,-l

.:iitl::r 
, I of 2
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5a.

b.

Module-3
Find and sketch : i) yr(n) : x(4 - n) ii) y2(n) : x(2n - 3) for given x(n) : [uG) - u(n) - ti)].

(07 Nlarks)

Obtain whether the givne systelr is linear, time invariance, menlory causal :

i) y,(n) :n2x(n - 1), ii) y:(n) : log16[x(n)] . (08 Marks)

OR
6 a. Sketch : i) Z(n): x(2n)y(n , 4). given the signals x(n) and y(n) in the Fig.Q6(a).

{ ( ri) 
'-f

c. Describe the clementary signals.

aln) .

Evaiuatc the discretc timc .'onvolutiot.t sutn y(n) : ( 112)" u (n 2) x s1n')
Check rvhether the lbllorving systcll') is memoryle ss, causal, stable
i)h(n): e2nu(n- l) ii) hQr):2u(n)- 2u(n ''l).

(05 Marl<s)

(07 Marks)

(08 Marks)
(05 Marks)

(10 Marks)

(10 Marks)

(05 Marks)

(08 Marks)

(07 Marks)

(08 Marks)

(07 Marks)

h.
i) y(n) : x(n) + 2xr1n.), ii) y(n) : g(n)x(n).
Wlrat rs systcrn'i Explairr its propcrtics.

Module-4
a. Evaluatey(n):x(n) xh(n). Ifx(n)-u''u(n).u< I andh(n):u(n). (06Marks)
b. Evaluate the step lesponses for the LTI systcn,rcprcscnted by thc following impulse

response : i) hQr) : 11 12 )"u(n), ii) h(n) : u(n). (06 Marks)
c. Chcck wl,cthcr given LTI systcm is stablc. cansal and computc the h(n) fbr the sequence.

yQr):x(n+ 1)+ 5x(n)-7x(n- 1)+4x(tt-2). (08Marks)

OR
10 a. Cornputc H(z) and h(n) lbr LTI systcm is describcd b1,

y(n) - 1^ tr',-ll - 31, v(rr-2)= -x(rr) ' 2r(n-l )' /4','. /6'
b. Obtain Z - Transformation of signal.

x(n) -7 [ 1.]" u(n)-6[1]' u1nr.',.r/ \21
c. What is ROC and list out thc propcrtics?

,<*r(**

2of2

(05 Marks)

1]

Fig.Q6(a)

8a.
b.

Module-5
9 a. State and prove thc Differentiation in Z - domain inZ - Transfotmation.

b' Evaluate Z - Transfon.n of'givcn x(n) - , [ll ,r,,r.
\//

c. Obtain lnverse Z - Transfon-nation of give n

x(.2)= -|4 J7:"'\1"" ':"'

---;-;---
t- )/22-' n );z-'

ROC lzl > r.



I

2tF.C34
USN

Third semester B.E. Degree Examination, June/July 2024

Analog Electronic Gircuits

Time: 3 hrs.
lVlax. Mzrrks: 100

Nole:Attsluer(ltt||FIl/E.t'ittltlucstiotts,choosittso|\iEJitltqucstion.fromeu.,h'moduIe.
{oclule- I

(06 i\'Iarks)
(06 NIarks)

MOSF lr'f paramcters are

Vpo'\JV

,tro
8,

Vp

Vr

€r

F ig.Q 1 (c)

OR

I)rar,v anrl explain the MOSFL:'f biasing circuit using tixing V1; .

Dcrjvc thc cxprcssiolt for g,,, .

Considcr thc alrplilicr circLtit slrgrvtt in Fig.Q2(c). Lct \"p11 '' 5V' Vr

k, : I mAiVr. i''in,l \',,, In I{o ancl Rr; to obtaitl it voltauc cnilt

rcsistance o1.0.5 MQ. What is 1[c utaxjn.r-tnr aliowirtrle inpLrt sigrral Vi '/

(08 NIarks)

(06 Marks)
(08 tr'larks)

"0.7V;i--0and
ol'25 and atl inPul

(06 i\{arks)

la.Explaintlrcw.orkingoIroltagc.clivirlcrbiascircr.rit.
b. Dcrive the cxprcssii',n lor A, fbr thc N4OSFEl' anlpliticr crre Ltit'

c.l)esignthecrrcrrltshorvt-tinFig'Q1(c)tocstaillishlu..(),5rnt\.
V, = 1V, k,,' W/l- - I nrAi\r2 anti i" " 0'

10

b
(..

-__1

Jul
+

O
O

6!
o.
6
E

6

o
€o

.b
a;
a)
o.i 2

_o,
:!-

dd
rUl
HO

c>
?a

do

b0Cdd
-c

Ed

!ca€
)4)C6
d-

a'"o.:

i, t+=

qo
J!o.:
il-
c5o
o=

=v

(r<
-i 6i

o
az
d

a

3a.

b

C.

i-\ \

p

(* vo.

I;ig.Q2(c )

N{oclulc-2

Write a notc on 3 basic.onfigurotr,frTM{)S}rllT arnpiillcr' Dcri'c the expressiorrs lor

chararcte rizing paramctcrs o I N4bSI';ET amplllicr' (06 Nlarks)

Drar.v the high frequency cq,ivalcnt circr-riiola MOSFir"f a,cl cxplain t6c significance olthc

ciiffbrent elJments of tlre ciicuit. (08 Nlarks)

An an,plilicr rvith an inilut rcsistatlcc of 100 kO an opcrt circLtit voltagc gain o[ 100ViV and

al.) olltput rcsistancc o1'100 () is conncctctl bctrvcctl a 20 l<() sigtlal sortrcc anti a 2 k() load'

Find thc overall l'oltagc gain (il ' (06 Nltarks)

I of2
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2tEC34

ot{
a. Dcrivc the exprcssiorr ibl charactcrizinq paranrctcrs of CIS anrplificr lvith source resistance.

(06 Marks)
b. With a neat rliaglanr. crplrrin thc opcrration ot'a transistor pic'rce crystal oscillator. (08Marks)
c. ('onsitierC'Sarnpiillclriithln..0.2-5mA, \',,,-0.2-5V, llu:20kQ, V.r:50V,

It,,-r,. 100 l(() antl l{1 20 K. }';incl R,,,, /\,,,,.1{0. A,, and C,,,.lf'to rnarntain reasonable

lincrn'it1,thc pcal< ot'thc inpLrt sinc-u'trvc sign.ii is limitcd to i07o (2 V"J.What is thepeakof
thc sinc u avc voltulc lrt thc oulpLrt'l (06 Marks)

\Iodule-3
lr. I)ra*'thc block diarnun of lccdback ampliiicr ancl discuss thc eflccl o['ncgative feedback

ri,ith lcspcct to closeil l()op g.lin, bandu'iclth and clistcirtion. (06 Marks)
b. liou,pou'cr an-rpliiicls arc ciirssiljccl'l Discuss tlrcnr bricily (06 Marks)
c. In lrir linrplitjer has l irarrclr,viclth o1'300 I<llz and voltasc gain o1'100, what will be the new

lrurclri,iclth ancl sain il 109"0 ncgatil'e f'eeclblck is inlroduceci'/ What rvill be the gain
blntlu'rrlthproiL-rct bclbrcancl altcrlccdbackl\\'hatshouldbe thcamountofleedbackifthe
blrrri*'rclth is to bc Iinrircri to 80() l<l lz

oIL
6 a. irrpJarn hor,i ncgativ'c fucdbacl< cllccts ucls ()n input

b I)r-lrrv the block tlrugl-lrrrr o1'cLirreut sclics lcccll'iack
inptri lcsistancs, r'oltlrgc gain anrl oull)Llt le:i'l;.rneu.

(08 Marks)

lLnd outpr-rt impcdancc of a circuit.
(06 Marks)

anrplilicl anci derive an expression fbr
(08 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

(06 Marks)
(06 Marks)

havir-rg high cutofT fiecluency of I kHz.
(08 Marks)

l)r-all' thc circrrit rlirisrmr anil crplain thc opcration o1'class B 1;r-rsh pull arnpiifier with
rclei'ant rvavciixrns. Slrou,that thc rlaximLrnr cotn'crsion cfticiency olthc class B push pull
anrpiiiie r is 78.-59'u (06 Marks)

7 tt.

b

C.

8 a.

b.

C,

9a.
b.

c.

Nlodulc*4
\\'ith ncat circuit cliasunr cxplain the opcratirrn ot'Il--lR D/A convcrter.
i)rau, unci crplain the t orking o1-prccision iirll ri,avc rcctille r.

i:xplrrirr thc fitnctiorrai Lrlock iliagrant ot' IC555.

ol{.
\\'r'itc a notc on Lluite lu orth approrimation.
\\'r'itc a nolc on n'ronoslrot r-nLrllivibrator Lrsing IC555
I)csign a scconcl or(lcr low pass Butlcrworth 1iltcr I

I)r'lrii.' its Ircqucnct r-csl)ol)sc.

N'lodulr-5
l)cijnu Iro\vcr Irl.:cttrrrius ant{ blrct its apl)llu:rtirrn\.

t0 r.
b.

C,

[:rplein pr)\\/cr cle e iionics corlvcrlcts.
i:rpllin s i l icon corrlrol lcd Ilccti llr-:r' u,ith rts ch ulucteristics.

()l{.
l:rplriin tur'n on arrrl lrilir off rnc-thods o1'SClR.

[:rplain garc triggcrirrg circriit o1'l{C' firing cilcrrit n,ith ncccssary diagrarn.
\\ritlr ncat wavciirnr rncl circLrit cliagranr, crplain LJJ'l'firing circuit.

***)k*

2 o1'2

(06 Marks)
(08 Marks)
(06 Mark$

(06 Marks)
(06 Marks)
(08 Marks)


