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(06 llarks)

(07 Ilarks)

(07 N'I a rks)

(06 NIarks)

thc Laplace

Third Semester B.E. Degree Examination, June/July 2A24

Transform Galculus, Fourier Series & Numerical Techniques

Timc: 3 hrs. N1ax. Marks: 100

Note: Answey any FIVE full questions, choosing ONE full question ft'om ench module.
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a' L-ind thc I-aplzice '[r'arstrul ur, | 
*t 
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L

b. The scluare wavc lunction flt) rvitlr pcriod 2a rs dcfirrecl b1^

(1)"'t;o{t<r
:2a t. a<t{2a

Irind L.[(r)].

I
c. Evrluate L Il t 

I lrl ay',pl1ir]t: e()n\trlttlit,tt tltctrrcttt.

L(" -" ) 
-J

2 a- Find inverse [,aplacc. translbnn

b. Ilxpress thc fbllorving tirnction

oR
2sr-6s+5

st - 6st + I ls - 6 
'

in tenns ol urrit step luncti<x ancl hcncc find

fi'om thc tbllorving table :

OR
4 a. Frndthc Fourierscriesoiflr)=2'r: 0<x(4

r.'6:4<x<8
b. Obtain the hatllrngc sinc scrics o{-the Iunction. l'(r) = xt ot'cr (0, n).

I of3

tran slrl rrn.

f(t;-11 0<t<1
=t;l<ts2

+l + - -)

-t . L)-.

c. Applying Laplace transfirnn, solvc tlre dilferential equettiott.

y"(t)+,ly'(t) + 4y(t) = g',
Subject to thc condition 

"v(0) " y'(0) = 0.

)'Iodulc-2
a. Obtain the For-rricr. serics ol I-(x)= rr ovcr thc

ntllll !_-____ I ) r

12 l' 21 3 +r

b. Obtain the half range sinc scrics of thc lunctiou,
c. Obtain thc constant tcr.r iincl co-ef ftcient ol first

(07 NIarks)

(07 NIarks)

intcn,al [ ^.n]. 
lrcncc dcciLrcc that

(06 }larks)

f (r) - r in tlrc inte rval (0. 2). (07llarks)

cosir-rc anrl sirre ternrs in thc cxp:u-rsit'ln oly

(07 I{arks)

(06 tlarl<s)

(07 NIarks)
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c. Obtain r11, a1, b1 in tlic Fouriererpansion ol-y using harmonic analysis

21MAT31
for the data given,

Nllodule-3
a' Find the FoLrrier sine and cosinc tlansfbrrls o1'f(x): er "'; o > 0.

1r. Obrrrrn tlrc inversc z-llansibnr ,rr'. 2''t t3'
v'- )i-sj

c. Irincl thc FoLrricl translonTi ot.

f'(r) .. 
"t; 

*] < *

= o;iri > a

r'r,hcrc a is *ve conslitltt.
OR

a. Irincl tl're Clon,ple r Fouriel translbrm of tl-re function,

1'(.r)-1 lbr x (a

=0 lorit >,

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

Yr, =Yr =0 usingZ-Transform.
(07 NIarks)

Ilerre c dctltrec, cr rlrrrttt' it"' t ..,* .

l.r
.1 t,,n),1h. Itrrltratc l,l\, -irrl " Ir Il.Irl

c. Soivc the drllircrre c- crl Llatir)n. y,,., * (ty,,_, + 9yn - 2'' rvitlt

a. L'Iassif1, tlre lbIIoi,r,rnil lrartiaI,t,tli,r.r*ffiu,l.
rl rl -r

(i)' tl,-l' t',-l' Ll tll -lrli.-()
r'x - OrCy a-"y' c--lx 0y

.. ,flLl ,,-t,,(rr) x'_ "(l y)^ =0.-1<\<r -l<yclr\ - ,^v'

! )''l (5.r^ )'t' --({ r rl-ll =r,riii, {l -r (-\ r-xrt (-l

{ir1 {. l)'^ u lrr lr' l' ,* ,,', t' (}

r\ r\r\' !

b' [:ind the nunrerical solution of the palabolrc eqLration 
A--Ll

(x-
Crvcn Lr(0,t)=0=u(4,1) ald Lr(x,0): x(4 - x) by taking

(10 N{arks)

l'^t' . u:inu Se hrnidt lormula.
r't

h -- I iind the values upto t : 5.

(10 N{arks)
()t{

lbllorving s.lLrrrrc rcsion ri,ith the boundary conciitions as indicatcda. Sglvc rr .r il ',.. 0 in thg\r )'l

in tirc l.ic. Q8 (a).

()l -)

Irig. Q8 (a)

(10 Marks)



b.

2l NrA'r3l

Solve numericallv u., -0.0625 u,, . subjcct to thc conclitions Lr(0, t) 0 .. u(-5, t),

u(x,0)''"xr(x 5)ancl Lr,(x^0)=0 bytakingh'- llbr 0!t:. l. (10llarks)

9a.

10 a.

b.

Usc Rungc-Kutta incthocl

y=1. y'=0 rvllcnx-0"

Find thc cLlrve s on rvhiclt

cxtrer-risccl.

Dcri rc tlrc l,ulcrs eLlurliun

Find the curvc

e xtrcmizecl.

N'l o clu le-5

to fLnd -v(0.2) firr thc cclttation.

1

rlre tirncrirri,r f |1 ) .ttr1 ],iii,.-
{l

ri'ith y(0)

u,ith y(0) :

d'y _
dx2

Given that

(06 Marks)

: l canbe

(07 Marks)

(07 Marks)
. t-l' d , r-l' Irrrtlrelirrrrr - | I 0

r ) .lrl ,-y' I

()R
Solvetheditlerential ccluation )"'-txy'*y=0 fbrx-'0.4.LrsingMilne'spredictor-corrcctor
formuia givcn that, (06}'ltrlis)

x 0 0.1 0.2 0.1

I 0 99.5 0 9802 0.9.5 (r

dy

dx

0 -0.0995 -0. I 9(r -0.2 863

b.
.
7l(lll \\ lr iulr lirrre ti, ,llrl I I I 

') ]
{l

,l " i- o ca, ht:'\ :./
(()7 N{arks)
(07 )Iarks)

1

+ l\\'Lt\-l

c. Prove that shortcst clistancc betri,'een tu,o points in a lllanc is a straight linc.

3 o1'3
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Third Scmcstu' Ii.E. Degree
Data $truetures

Time: 3 hrs.

1.

b

C.

Examination, J une/July 2024
and Applications

Ntodulr: I
a. Wrrtc a pr.ograll in C lo dcmonslrate hou'u'holc slrrrclrrrc is passcd as a paramctcr to a

firnction. (04llarks)
b. Dcl'ine t)l\4A. l-ist and cxplain clrl'lcrcnt [)i\{A lirnctions usccl in C]. ({)8 }trrks)
c. Explain the rcpresentation o1'lincar array in rrelr()ry and givc cxiimplc. (08},larks)

{)R
Consicier ltvo polvttrtttrilrls .\(r) : 7Y]1rr{r - .J anii IJ(r) "' x'l - 5r' - 4xr '- 3. Sitor','

cliagratlnraticallv hol lltc:ir 1',r ir Iolr,ironrials cun l,c storiil in a srng,lc diurctrsional arrary.
(01 ){ arl<s)

I)e flne polyrlo'r1.1 an(l do-srcc ol'tirc lxrlvniiniiul \\irilr: the rcplcscntatjon of'polyromial
r-rsing arrav zincl stnrcturcs. (08 llarlis)
Write a prograr'lr in C to rcar-l sparse nratrir ol'intcgcr vaiLrcs and to scarci-r thc sparse uutrix
for an element specified by thc Lrscr (08 ivlarks)

i\"ote:,,lnsyter ofi.lt FIL:l: full qtteslions, cltoorirts 0,\'E full queslion.{rotn esr:h madule.

NIody.le:2
Del'jne Stack. (livc thc C rnrplcrncntatl()n of'push ancl pop lirnctiotr. InclLrdc r:hcck lirr ernptl,
ancl lirll conclition o{'stacl< (07 Nlarks)

C.onlcrt the: [ollor,ving inlir r-xp]cssiolr into prclix aucl postlix c\prL's\i()ns,
i) ((ll * ((((A-r ((li r c-) ,r, I))),r, l:) ,r, (i) *,lr)) -.r)
ii) A,/[] -C * i) * Lr A,' (-

Write a pro_s,ram rn c to rnrplenrent tou'cr ol-ilanoi Lrsing rccursive firnction.

3a.

b.

C.

oR
4 a. Write a fr:nclion in c to acld. dc:lcte and display'tlic elertrcnts fi-om queLrc

b. Wlite a progranr in c tlr irrrplcnri:nl the operations on rt cu'cLrlar qucLrc

allocatcci arravs
c. \\,'hat is trrrroritl qLterie'l Ilrirrl'Jr cr.pl;rn thc t\jltcs ol'pl'rlrrt\ (lrcLrr'\.

l I od ir lc-.1

(0ti i\'Iarks)
(05 )'Iarks)

(07 Ilarks)
Lrsing dynan-rically

(08 )Iarks)
(05 )larks)

(07 llarks)
(08 Marks)
(05 )Iarks)

a. \\'rite a prr)grarr
b. Write a prograrr
c. Wrrte a progranr

('to rnrplcnrcnt Stacli oprrration-s iisitrg single lini<ccl list.
C irl rnrpli:nlcr.Il QueLre opelatrons rrsirrir single linl<eci lis1.

C lo couut lhe nunrber o1'rtocles in a sinsle linked list

oll
6 a. Write a progrant in C to inrplcrlcnt inscrt fl'orrt, dclclc fi-ont and clispial, lr,rnctions Lrsing

doLrble linked list (07 i\Iarks)

1 ol'l

GBG$SGH]EM



b. Wriie r lrnked rcprcscntation lirr- the gir un slliu \c nlrtrir'
2 0 03
0 0 50
0 r0t)
0 0 08
0 -t 40
liig tl 6(b)

c I)il'lcrcntiate iretii'ccn single linliccl list ancl ciouble linkccl lrst.

NI otl u lt-.1
I)cllnc [rinary irec arrci stittc tts prtlpctlits. Sltou'holi, [rinary trt't'is
arlal' arrcl lrnkcil list
\\'rite tiic binai'1,tlcc lirr the erpressiolr r\,'lJ 't'C. x D * lr. Writc the
posl orLler travcrsals lbr thc givctt expression.

l'rg Q..\(a)
I)rarv tlrc binary search tree lbr thc lbilorvrng rnpLrls and

l,,t rr y.ii r'tl kc) t lrlut'.
13 4 I i i7 21 1.5 19 2 23

Write tiic applicatrons o1'trccs

21CS32

(08 N{arks)
(05 N{arks)

represented using an

(08 N{arks)

rcsult olpreorder and
(07 Marks)
(05 N{arks)

writc recursivc iiinction to search

(07 Marks)
(05 Marks)

(10 Marks)

(10 i\larks)
Construct the

(10 N{arks)

b

c \\ rrtc tlrc aigoritlrnr ibr pt'coldct attcl post ot-tlct travcrsals

OR
I a. [)e llne 'l'hleaclcri l]rnrLrv lrcc. \\'ritt thc lrcnr()rv ru:prcscntation ol"l-hreaded BinaryTrec lor

rhe givcn gral;h (08 Marks)

C.

9a

h

NI ori u lc-5
l)cllnc graplr. \\,'hat alc thc ciiflbrcnt urethocjs til'reprcsenting a graph? Give example.

(10 Marks)
l)eilrrc the lollori'ing ri,ith an eram;rle.
it l)irectctl grapl.r

ir) \lLrltigrlpir
rri) ['onrplcLc r:r-irplr

ir ) L'1,clrc enii riu\,'clic *rrrplr
t') I.rioll.

(, lt
l)clinc llFS with un crample \\,'ritc a lirnution in ['ttr rnrpienrcnt L]FS

\\rhar is Ilashing') llrie Ilv erplain thc diljcrent t-),-'pes ol- hashirrg tcchnirlues.
lrasir table lbr sioring C bLrilt-in lirrrctions.
acos. clcl'inc. tloirt, cxp, char, atan. ceil, lloor
i\otc. Lrsc hush tablc u,ith 2(r buckels and 2 slots pcr bLrcliet.

a ^ i' 1
1_ l)t *

l0 a

t)
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Third Semester B.E. f)egree Examination, June/July 2424

Analog and Digital Electronics

Time: 3 hrs. Max" Marks: 100

l\ote: Attswer any FIVE full rluestions, cltoosing ONE fitll question from each module.

1a.Withaneatcrrcuitdiagramuno*uffi*u**nalysesexplairrvoltagedividerbiascircuit.

b. With a neat circurt cliagrarn explain the working o1'relaxation oscillator [llffiII:]

OR
2 a. List the advantages of active filters over passive filters. (05 Marks)

b, Explain any two performance parameters of power supply. (05 Marks)

c. Explain R-2R ladder tlpe D to A converter. (10 Marks)

Module-2
3 a. Simplify the lollowing expressron using K-Map and draw the logrc circuit using basic gates.

F(A, B, C, D): Im(7) + 16(10, ll,12,13, 14, l5)- (10 Marks)

b. Simplify the expression using Quine-McClusky method FtA. B. C, D) = Im(0, 2,3, 6,7, 8,

10, 12, 13). (loMarks)

OR
4 a. tJsing I(-Map obtain SOP and POS expressions for

fiA, B, C, D): Im(6.8.9, 10, 11, 12, 13, 14, 1-5). (1oMarks)

b. With example explain,
i) Map-Entered variable rnethod
ii) Petricks method. -E (lo Marks)r vltryA, u --,-.

,, . , -,:::., ',. Module-3
and static-1 Hazards" (10 Marks)

{a, b, c, d) : In 10, L, 5, 6,8, 10, 12, 15). (10 Marks)

OR
lmplement full adder using 3:8 decoder and NAND gates. (10 Marks)

Design 7-segment decoder using PLA" (10 Marks)

Module-4
7 a. What are the 3 n-rodeling styles in VHDI-? Write VHDL code for llll adder using structural

model. (10 Marks)

b" Derive the characteristics eqtiations for D, T, SR and JK flip flops. (10 Marks)

l of 2

5a.
b.

6a.
b.



21CS33

OR
8 a. Draw the logic diagram of master slave JK flipflop using NAND gates and explain its

working. (10 Marks)

b. Explain the working of SR flipflop and show how it can be used in debounce crcuit.

f'

2 af 2

9a.

b.

serral-out shifl register.
Explain the lollowing
i) Sequential Parity Clhecker
ii) Ring Counter.

OR
Design Mod-5 synchronous counter using JK flip 11op.

With diagram explain parallel adder with accumulator"

+*rF:f*

10 a.

b.

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)
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Third Semester B.E. Degree Exapg!fi&ion, June/July 2024
Gom puter Organization+a,fi d Architecture

Time: 3 hrs. Max" Marks: 100

Note: Answer nny FIVE full tluestions, choosing ONE full question from eoch module.

Module-l
I a. Drau, and explain thc conncction between proccssor and memory with the respective

registers. (10 Marks)

b. Assuming that the reference computer is Ultra SPARCIO workstation with 300 MHz Ultra
SPARC - lli processor. A company has to purchase 500 new conlpllters, hence ordered

oo
o

a.

d

d
O

iu

&.

-o
50
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estins of a new computer with SPEC 2000. Following observations were

Programs Runtime on refbrence computer Runtirnc on new computer
1

)-t

J.&
4"'.,

50 minutes
. "'; 75 minutes ':i
.v 

6o minutes .,. '.f'

o 30 minutes,r'f'f i

5 minutes
4 minutes
6 minutes
3 minutes

Thc cornpany's systcrn lnanagcr wi
the overall SPEC rating is at least
order for the purchase of new compr

I place the orders for purchasing new
12" After the said test, rvill the systt

tcrs'.)

made:

c. What is an
operand in each of the following

rnstluctrons.'
(i) Load 20(R1), R5 (ii)iMove # 3000, R5 (iii) Store 30(R1, Rz), Rs

(iv) Add (R2)+, Rs 
:, 

(v) Subtract -(Rr), Rs (07 Marks)

Module-2
a. With neat diagram, explain interrupt opcration. (06 Marks)

b. What is DMA? Showing the possible register configurations in DMA interfacc. Explain

DMA" (07 Marks)

c" With neat tirning diagram, explain synchronous input transfer" (07 Marks)

OR
a. Explain hor.v interrupt requests from several IO deviccs can bc communicated to a processor

through a single INTR line . (08 Marks)

b. With a neat block diagram, explain how a keyboard is connected to a processor" (08 Marks)

c. Compare serial and parallel interface. (04 Marks)

"'w: I of2

computers only if

2a.
b.

(10 Marks)

. (05 Marks)
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5a.
b.

Module-3 : *i!{
Explain the working of static RAM cell" (06 Marks)

With neat diagrarn explain the working of 16 Megabits DRAM chip configured as 2M x 8.

With ncat diagram, explain the memory hierarchy with re spect to speed, size and .lorl.*"ut'
(06 Marks)

OR

!i. rrl1.,,,.,,.

r!11i"!rr!*

o
Explain different types of ROMs.Explain different types of ROMs. (06 Marks)

With ne at diagratn, explain the interrlal structurc ol ROM cell" (06 Marks)With ne at diagratn, explain the interrlal structurc ol ROM cell" (06 Marks)

With neat diagrarn, cxplain hor.v virtual memory address tlanslation take s place. (08 Marks)

a.

b.
L.

Module-4
7 a. With neat diagram, explain 4-bit cany look ahead adder. (07 Marks)

b. Design a logic circuit to pelform addition/sr"rbtraction of two 4 bit numbers X and Y.
(06 Marks)

c. Pertonn nultiplication for +14 and -6 using Booth's algorithm. (07 Marks)

OR
8 a. List out the actions needed to execute thc instruction Add (R3), Rl. Writc the sequence ofList out the z

control steps
With nex blo

xecution of
lain Hardw

control steps necded for the execution of the same . Also cxplain. (10 Marks)

b. With neat block diagram, explain Hardwired Control Unit. (10 Marks)

Module-5
a.ExplairrF1ynn'sc1assificationofconrputers.
L \l/l+1. ,^^^+ li^,--^* ^--l-;- ^t+-^L^A ata'arr nrn.Dsc^1' /06 Marks\

c. Explain how the followrng exprcssion is evaluated in pipelined mode:

A; x B;* C; for i = 1,2, ....7 "' (08Marks)

..|..,',,...dR

b. With neat diagram, explain attached atlay proccssol'. (06 Marks)

'.::... 
,:r'."'l''1l,,.,, O*

l0 a. With neat diaglam, explain SIMD array processor orgallization. (06 Marks)

b. With neat flow cliagram. cxplain four-segrncnt CPU pipelinc. (I0 Marks)

c. Writc thc sequcncc of opcratiotts for thc following Do loop.

Do20 l:1,100

.,.,..... ,, -:.:..: )k * * rk r<

f

-lt*

2 afZ
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rU.6\ty
EE dqd - Samskruthika Kannada

&oeddrlCo
1. oo., ero €d{rJ€ri.n wd-Ofu0. €g €dod z-odo epod.

2. L.ao.ercf erud-d d$doloO oJo:.arce.aaf doaf, o-orJuo ddn d$doJo

$ec6oJodoo eroCd A, B, C eed.ro D oJod.o d&ro.,dod dogoJooro8

rlodoE doQdo elzJrQroJo esooz.m 0oJ,rondJd-d.

3. L.ao.esos wd-d d$doJo{ ,0rJadetudod Ed.JO- e/ErdrodcJ
o-orfodoe dSrO- erddo af Srdro&d dro8o8oJoe9 oJ,ro{de

droord&doO_ elodd wd-d d$drlddou ddo. d&de-rorJodd0.

deoJe-: a,odo wd-dddc. ui-9 wd-d dgdoiO- rlodoEddd*dg. e-od

€dad addo wd_dddco rJodrg-NoddJ erd.rodr.

oero wd_dridcic* ,Cd:rl e-d8de-rod t,.ao.eed wd-d dgdoJo

o-odoJc doee3 E'dod eeQilo ,Cee) ooSooJo z,mefmoSco0$ d,Co.Cod

dododr dmdzjedo.

4.

5.

1. deauole.f aodd

a) dd ddrlgq oaAOOe.r,

b) e lddl emL3 dDc$d)ct)

c) {reo}dd1 erddradrioQdDdd sd.ra erddOd:dcl:

dt emd bEoIOri erddrad drrdd)d)

dqdd o-ad, edd ddrr olnd:?2.

3. a-odd aidr uo&d"dO oB bEd Sedd dPe-r-.rltLt olDd)d;?
?)o?)

a) esodo$, b) dod

a) dd.. doIE. 
"led'd

cl o-ad, Jed

c) arddq

b) 8ofr, oled, oad

d) ddd, 8o3lr, .led, oad

d) dodru-)

c t dd ald.'66

1 of6

4. Jaoldrld o-oe,rdQ frdlr dab{oL: o-aoa8d oaa oind;?

a) ds{dedoa

lr. :

b) zu-d*oaol d) dedcnoil

ffi,$ffiffiEmR
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d uadd dnh detbSds. ddrr db-oud dq8dd ddodd adq
a) dt'ededr b) ajorlt{nd: c) al"{aea aJdrtoC

a) dre^1u9, b) CDd--rd c) Sedd

7. eruqd doaruEd Bddri olDd

6. Joa.ddrE do-odr aO uaddolroold?
0oQ

a) dd
'o(

b) dturt)

Eoarud dd ddqid EJSoldI zrdddd

a) dd b) drdodr

ejeerncLl'
.:::::

1..
',11rii1,.,,

dt d:.dndr/a)
::

dejoJ.l dree-l dedrd z"o3o1l ddofD,g4?

c) d:uajndo d) ai:oa0

., llr*ot"t"''

c) ue.mcb dodurroof d) 8.ao.Q,e

8.

9. ?,IJd

a) aarl

14. dd:od .rodd
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