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'6t"","'lit't'''Third Semester B.E./B.Tech. Degree Examiiir&tiifn, June/July 2024
Mathematics for Gomputer Science

Note: l. Atrswer aqt FIVE full questiorts, choosing ONE full questiort.from eaclr rtroclule,

2. VTU Formula Hand Book is permitted
3. M : Marhs, L: Blaom's level , C: Ciurie outcomes.

BC53()I

Max. Marks: I00T-ir-ne: 3 hls.

Moilirli - L M L (l

Q.1 a, Obtain the mean and variance of oisson distribution. 06 L2 c02
b. Out of 800 fan,ilies with 4 children each, how many families r,vould be

expcctcd to have (i) 2 boys and 2 girls (ii) atleast one boy (iii) at most 2
sirls. Assume equal probabilities for boys and girls.

07 L3 co2

c. The length of tclephone conversation in a booth ltas beett an exponential

distribution atnd fbund on an average to be 5 minutes. Fincl the probability
ti"rat a random call made lion-r this booth (i) ends less thzin 5 tninutcs
(ii) betwcen -5 ancl l0 minutes.

07 L2 co2

OR

Q.2 a, The probability distribution ola inrte random variable X is gir,'en by 06 L2 col
tx -2 -1 .= o::r | 1 )l?l

:1")

tr()l-T- o 1 k 2k o.3 lk l

(i) Find the value of k (ii) Variancc (iii) P(x < 2)

b. The number of accidents in a year to taxi drivers in a city follows a Poisson

distribution rvith rrcan 3. Out of 1000 taxi drivels find approximati:lv
numbcr of clrivers with (i) more than 3 aceidcnts itt a ycar (ii) at nrost 2

accidents in a year

07 I,3 co2

c. The marks of 1000 students in an exant follor,vs norrnal distribution u,ith
mean 70 and standard deviation 5. Find the students u,hose nrarl<s rvill be

(i) less than 65 (ii) betwccrr 65 and 75. A(1) : 0.3413.

07 L3 c/o2

Module - 2

Q.3 L, Given the lbllowing jo
Find tl're coresponcling

int di
nargi

butio
distr

n of the ranr

ibution. Also
lorn variables X ancl Y.

-compute the covzrriance.
06 L3 c02

lx\ I Ja-;
lL 1/8 U24

74 114 u4 Io
6 1/8 U24 Ut2

b. A saiesmen's territorv consists of 3 cities A, B and C. l'le ncver selis itr thc
same city for 2 consecutive days. lf he sells irr city A. therr tltc next clay ire

sel1s in city Ii. Horvever if he sells in eitirer B or C then the rrext day he is
twice as likely to sell in city A as in the other city. In the long run horv

often does he sell in each of the cities"

07 I,3 co3

c. Show that P =
Io , ol

lo n,l
l1t2 1t2 0_l

r-re fixecJ probabil

is a regular stochastic matrix. Also flnd the

associated unicj rty vector.

07 L2 c02
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BC53Ol

OR
Q.4 a, Delure plobability vector, regular stochastic rnatrix, fixed prob vector. 06 L1 co3

b. The jolnt probability distribution of two discrete random variables X and Y
is f(x, y) : k(2x + y), where x and y are integers such that 0 I x I 2,
o<v<3.
i) Find the value of the constant k.
ri) Slrorv tlret tlrc randorn variablcs X arrd Y arc dcpeuclenr
iii) I-irrtl PrX > l. Y < 2).

07 L3 c02

c. A lair coin is tossed thricc. The ranciom variablcs X ancl Y arc clef'rned as

X : L) or I according as heaci or t.lil occurs on the first toss, y-number of
hca.ls. ( ()IIPUtc e( X" Yt

07 L3 coz

Modifle * 3

Q.s a. Deflne stiitistioal hypothesis, null liypothesis, Type-l
cl'I(J r.

error and Type-II 06 LI c04

b. In 324 throws of a srx faced die an even number turned up I 8I tin-res. Is it
reasonable to think that the 'die' is an unbiased one at 99% le vel'/

07 L2 co4

c. Bcftire an incrcase in excise ciLrty on tea, 800 people out o1'sarnplc o1'1000
were consumcrs of tea. Aftcr the increase in duty, 800 people u,ere
consllutel's ol tca in a samplc of 1200 persons. Find rvhether there is
signilicar-rt ciecrease in the consumption of tea alter the incrcasc in duty at
1%. lOnc tailed test trt lo/o is 2.33).

07 L3 co4

OR
Q.6 a. A ctrin is tossed 1000 tirnes and head tums up 540 tinrcs. Deciclc on the

liypothcsis that thc coin is unbiased.
06 L2 co4

b, In an cxit poll crrquiry it rvas revealed that 600 votcrs irr orrc locality and
-100 votcrs lronr unother locality hvoured 55% and 4l{9u l'cspectivc-ly a

Parlictrllrr purty to eolnc to po\vcr. Test the hypothesis that there is a

drlt'elenuc in the locality in rcspcci ol'the opinion.

07 L3 c()4

c. A random sample for 1000 workers in company has mean r,r,age of Rs.50
pcr (lu\ rr)(l sllnLlarcl dr-'viatiun ul'Rs.l5. Ariother surrrplc ol l5lrtt workcrs
fiorn another cotnpalty has nrean wage of Rs,45 per day ancl standard
dcviation of Ils.20. I)oes thc mean rate of wages varies betwecn the ti,vo
ccrmpanie s at 95oh conlldencc limit?

07 L3 co4

Module * 4

Q.7 a. Thc mean lifc time ol a sample ol 25 bulbs is
sl.ltrrdurtl tlcr iatiorr ol' 120 liours. Tlrc ctrmpany
claims that the averagc life o1' thcir bulbs is
acceptable trt 5oh level of sisnificancc?

lixrnd as 1550 hrs with
manufacturing the bulbs
1600 hrs. Is the clairn

06 L3 c04

b. The ru,o inclependent samples of eight and seven items re spectively had the
lbllorving l'aiues of the variable:
Samplel 9 1l 13 ll 15 9 12 14
Samplc 2 10 12 10 14 9 8 10

Do the two estimates of population variance differ signilicantly at 5% level
of significance? F at Su/u (Vr = 7, Vz : 6) :4,21.

07 L3 co4

c. Table givcs the number of aircraft accidents that ocoun"ed during the
various days of a rveek. Tcst whether the accidents ore uniforuly
clistrilrr-rted over the wcck. X?",,(y =5) = I 1.07 .

Duy Mon Tue Wed Thur Fri Sat
Numbero1'accidents 15 19 13 12 I6 15

07 L3 co4
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OR

Q.8 a. Two random samples gave the following data:

Size Mcan Variance
Sarnplel 8 9.6 1.2

Sarnple 2 11 16.5 2.5

Can lve conclude that the two samples have been drawn from the same

rtorrttal population? Fs"; ( 10,1):3.64.

06 L2 co4

b. The following data relate to the marks obtained by 11 students in two tests.

Seconcl test is after intense coachins. Do the data indicate tl"rat the studentsSecond test is after intense coaching. Do the data indicate tl"rat the students
l..r.ro I-or.afi fpul hrr ..nqr.lrinc?have benefited bv coac,hing?

Test 1 t9 l6 24 l7 t1'8,', 20 1tl 21 19 20

Test 2 17 1A
.L+ 20

.\^ 20122 20 20 18 22 r9
: l0) is 1.8(t,v"(v: l0) is 1.Bl)

07 L3

c. The mean value of a random sample of 60 items was found to be 145 and

standard deviation is 40. Find the 95% confidence limits for the populatior.r

lnean.

07 r.2 c05

Nlodule - 5

Q.e a, The follorving flgures relatc to productton rn kgs of tluee variables A, Ll, Cl

of r.vheat sowll or'r l2 plots.
A 14 16

10 L3 c06

b.

design. 
,,,,,,..,,,,,,

.:

)i:.rrit I

,li

10 L3 co6

oR,
Q.10 a. Four doctors each test four treatments for a certain disease and obscn,e the

number of days each patient takes to recover. The resuits are as follows:
Doctor/Treatment Tr Tz T: Tq

Dr 10 14 19 20

Dz 11 15 11 2l
D:912 16 19

D+813 1720
Discuss the <lifference between doctors and treatments Fu1 5oh level (3, 9) is
3.86.

10 L3 c06

r., .'i!l:r::
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b. A study o1'the ef-fect of different types of anesthesia on the length of post-
operative hospital stay yielded fbr the follolving lbr cesarean patients.
Croup'A'rvas givcn an epidural MS providing additional sal'cty. Croup
'B'rvas givcn an epidural and Group'C'was giveu a spinal is considered
to be less dangerous and Group 'D' was given general anesthesia is
consrclered to be the most dangerous. Note that the data are in the form of
distribr-rt ion lbr cachlon 1Ut

Length of Stay Number of patients

GroupA 3 ,ffi, 6
4 e:.. 14

Group B 4 18.{ q,!( -. i,' ')

Group C 10

9

1 ,,'

I
/
o

Group" D :il]{u'" 8
:'1,,5 12 !

' ""i'illlitl

'sq[,,,,,,,,,,,,,,*i'ull'i 

j

r{,.u.'ry
,:l: :: ,::a::::jt:r"

Test lbr the existence
4 13

of an eff-ect due anesthesia type at 0.01, Fr.,.r.,r

10 L3 i "36
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Third Sernester I]. li./B.'I'ech. l)egrec Iixami nation, J u nc/.I u lr' 2024

Mathematies for Computer and Communication
Engineering

-f inre: 3 hrs. Mar. N{arlis: 100

Note: l. Atrstper unv l:ll'E.t'irll qtrc,;tions, cltoosirr14 OI'E /irll tltrcstion.frotn cuclt rttoiult.
2. l'TU Formttls Ilartd Bottli is pcrmiltcd.
-J. ill:;lIorks, L: IJlttottr's let:el , C: Coursc oulcontcs,

BCM3OI

Ilodule - 1 N,I I, C

Q.1 a.

(_
-lLftxr=1
Ix

-n<x<0
0<x<n

Obtain thc ljouricr scrics fbr thc {unction

:
hence clerlucc that L -] - ].* ]. t. ^...B I' j j

ancl
tl t-?. ctol

b. Find the hal1'r'angc cosinc sclics ol- ti i) - r' in the ransc 0 { r {;r. 6 t.2 I]OI
C. The 1'olloi,'ing tablc gircs thc variatrons of a pcrrodic ci.lrrcnt'A'over a

cerlain period 'T'tn

t (sec) 0 T16 I /.t T12 2't' 3 .5-ti 6 "f

A (amp) 1 .98 1.30 1.0-s 1.30 *0 88 -0.2s r .98

Shorv that thcrc is a ciircct clrrrcnt part o['0.75 arrp in thc l'ariable- currcnt
lirrJ olrtltin i'lrst llrrrnorrie.

6 t.l coI

OR
o.2 a. Iiincl thc Fouricr scrics cxpansion n1'lix) ., 2x - x- in (0. 3) 8 1,2 col

b. Find thc ltalf t'angc ccrsinc scries ol lir) '' 11( - r). 0 < x ''-.(. 6 1,2 col
c. Express F o flrst harmonicas a lourtcr scrtcs

x 0 I 2 3 4 5

v 4 8 l5 1 6 2

6 t,3 coI

Module - 2

Q.3 1. Find the Fourier sinc ancl cosine transfortl of f(x): c-"-, il :, 0. 6 t.2 CO2

b. F'ind the Fouricr

rxcosx-slltxI _. ,.{
lrJX
t)

[t - *'.trl l(r)=
10.

l^l <

l*l>
I

I

trarrs fo rnr ancl hcncc er,'aiuate

x.

7 L3 co2

c. Fincl Z-translbrm cl f' coshn0. cosnO. 7 t,2 co2

OR

Q.4 a. Find Fourier Transfbrnr of e ' 6 t,2 (02

b. Fincl z r

rl-tz + t7-

(52 -l)(5zt ))

7 I ,:1 (.()2

C. Solve Yn,,I 6Y,, ,+9Y,, - 2'' u,itlt ,vr'i ,v-, - 0 using Z-traus{brtus

tcclrrr iquc.

7 I,3 c()2
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Module - 3

Q.s a.

x -5 15 20 30 35 40

It) 14 25 40 50 62

irit a curlc o1'thc fbnr v: ac'" 1o thc lbllou,ing data: 7 L2 cC)3

tl. Il'0 is thc acute anglc betll'een tr.l'o regressiott lines relatiLrg the variables x

l-'"/ oc, )
i.lr)\j \. S])()\\ tllilt l3r) l) ' ' - II' \O\rO,J

7 L3 c03

(. ln rr partirlll, clestroyccl laboratory record. the lines ol regt'cssiott ol'y' on
'r' anrj 'r' or-t 'v' are rivailablc as -1r 5y 3i "'' (l and 20x - 9y - 107.

Calcrrlate {, -v ancl 'r' betrvcc'rt .r anc'l r,.

6 L3 c03

OR

Q.(, ll. i: it rabol t thc {i li ing tlata:a 0 ilrc lollow
x I 2 3 1 5

2 (': 1 8 t0

7 L2 c03

b. CompLrte tl-re coelllcient o['con'elation and regression lines lbr the data:e c0ellrcrent 0l corr
x I 2 3 4 5 6 7

v 9 8 lt) 12 ll l_) l4

7 L3 c03

c, Irincl thc rank corrclation lor lltc ilata:
X -56 42 12 l6 63 4,1 -i5 ;19 -18

n1+L 68 69

111 125 160 il8 1.+9 128 rs0 145 lt5 1:10 i52 155

6 L3 c03

Module - 4

Q.7 il. A randorrr variablc X has thc loliovviug probabilitv fitnction tbr various
valrtes ol-X.
X 0 I 2 J 4 5 6 1

I,(X) 0 K 2K 1ta_t\ 3K K' 2K' 7K-jK
(i) irind K (ii) EvalLrate P(X < 6), P(0 < X < 5). P(X > til

6 L2 c04

b. Obtain thc nrcan ancl variancc ol binorrial ciistributron. 7 t,2 c04
C, ln a tcst on 20()0 clcctric bulbs. lt u'as iirLurd that thc lifc o1'a particular

mal<c u'ns nornrali-!'dislributcd u'ith an itvcrage liic ot'20:10 hoLrrs ancl S.D
(r0 houls. Listimate thc nLrnrbcr o1'trulbs Iil<clt, to htiltt iirr:
(i.) \'iorc tiurn 21 50 hoLu's

(rr) l-css tl-ran 1950 houls
(iri) Ilcnvcen 1920 and ? 1(r0 irours

'/ L3 c04

OR

Q.IJ 1I.
Kr'

P1r,1 = I

0

0<x<3
othc'nvise

.,\ ranclor-r'r variable x has the cleusity

liind K also llnrl I'(.r -< i). I'(x -- l)" P(l

fir nct ion,

!r{2).

6 L2 c04

b. ln ir ccrtain toun tirc iiLrrltion of'a slrorvcr is crponeutrally cirstributeci rvrth
n'rcan -s minutcs. What rs the plobabrlity that a siriir.r,cr u,ill last ibr:
(i) I(l nrinrites ()r nlol'e
(ii) Lcss tharr l0 minutes
tiiit betuccn l0 lt, i2 rrrirrrrlrs

7 L3 c()4

C. In a norrnal distribr-rtion 31'lui, of the iterns tirc LutdcL 4-5 and 8'% arc over 65.

F-ind mcan anci variance olthc distribution.
7 L3 co4

2 o1'l
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-\lodulc - 5

Q.e a.
1f'-ioint probabrlitl,distribrrtion o1'x and v is givcn by f'(x,:')-I].tl. Rx

30
x - 0, 1.2. l: )'.,,0, 1.2. I;incl:

(i) P(x S 2, y: l) (ii) I'](x ,' 2, y < l) (iii) P(x . v)

7 t.2 (()5

b. Dcflne:
(i) NLril hypothesis
(iii) Typc - I and Typc
(v) Critical resion

2 Errors
(ri) Altcrnatc hypothcsis
(iv) Significancc lo,'cl

6 I,I CO5

c. A randonr sarrple ol'-['cn bovs has thc fbllou'ing ].Q.: 70. 120. ll0. 101,88.
83.9-5.93. 107. 100. Do thc cliita supporls thc assLrnrplion o{-a populution
rrcan I.Q. ol' if)0. 1at -51ir ici cl t-.1'sigrrillcairce)

7 I,3 c0s

0ll
Q.10 a. I'hc.1oinl robabilit cli ibutiorr cil'1uo lunrlonr r,arialrles r urrd

i) Find nrarginal probability drstribulion
ii) Obtain the corrclation cocl'llcicnts betu eerr and

\* 1 1 1

I
I

B

I

4

I

8

-5
I
4

I

8

I

8

7 I,Z (.{)5

b. ln 124 throu,s of a dic an oclcl nunrhcr lumccl rrp l8l tiurcs. Is it reasonabic
to think that the cJie is an unbiascci onc'.) [rsc 5%o arlci ]1)'i.

(r 1,2 (.()5

c. irive clice were throlvu 96 timcs and the number l. 2 or 3 appcariug on the
lle c o1'tlre tliuc lirllt'rvs tlre li crtrre ttt' d istribr"rtion as belor,'':

Nunrbcr ol-dice shon ins l . l, or i 5 /. 3 2 I 0

[rrec]nency 7 l9 3s 24 8 3

Test the hy'pothcsis that thc clata fbllou,s l--rinorrjal rlistribLrtion at 5'),'i, ls,el
o1' s ign if icance.

7 L.1 cos

,1 ol'l
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Third Semester
Digital

Tin-re: 3 hrs.

r](_s302

Max Marl<s: 100

B.E./B.Tech. Degree Examination, June/July 2024
Design and Gomputer Organization

,\ote: l. lrtstrcr an.t' FII'E lrrll qrte.rtions, choosirru (),\'I: /illl quc.stirtrr.fi'otn ttclr ttrttitrlt,
2, lI : ,llurlis, [,: lJloont'.s lcrcl , L': (oursc ottl(otilet,

Module * 1 \I L (_

Q.1 a, Reduce the firllolving Boolean expressious to the r.ninimr-rn-r rrulnber o1'

lite ra ls.

i) x(x'-. v) n) x . x',v iii) (x * y) (x - l")
ir') ry + r't ! y7 r) (x - y) (r' i t) (-v - t)

l0 I,3 ('oI

b. Determinc thc mininrr-inr SOI' lirrnr Lrsing KarnaLrgh Nla1r

I- : A'iJ'C' r []'CD' r A'tlCD' f ,Ali'C'.

I () I,3 c0I

OR

Q.2 a. Sirrrpli1y the Iloolcan functiotr
Ir(rv. r, y,'/.)- I(1.3.7, 11. l5) which has thc clon't care conditiorrs
cl(rv. x. y, t) -.I(0. ?., .5)

10 L-1 col

b. Sirlplil,v and rnrplcnrcrlt thc lirilori,inu Iholcan lirnction Lrsing Nr\ND
gittcs li(r. .y.7)' (1. 2. -1, 4. 5. 7i

I0 t,3 ('o1

llorlulc - 2

Q.3 :1. lmplenrent thc design of conrlrinational cilcLrit FICD antl cxcess 3 cocic

convcrtcr.
l0 1.2 []o2

b. Inrplernent firll adder circuit Lrsing -i:8 decodcrs. 10 t,2 (.o2

OR

Q.4 a. With'l'ruth tablc and K-map sirrplilicatrorr. inrplcnrent the lirll adclel u,ith
basic gates and using tri,o half'aclclcrs an OR gale.

l0 t,2 (-o2

b. Realrzc thc Boolcarr function Lrsirg 3:l nrLrltiplerer
Ir(A. B, C. I)) -= r( 1, 3, .1. l l. [" ] i. l-1. l 5)

l() t,2 d.t)2

Module - 3

Q.s a. L,xplain IlLrs stl-LlctLrrc li,ith cliagrzrnr, crplain ltou,clil'furcnt pcriphcrais
cor.rucctccl to thc bris.

10 1,2 CO3

b. lrxplain in dctaii abor-r1 thc rvorcl alignrncnt oI a r.nachjuc (rnicroproccssor

based systcms) *'hat is lhc consr:cLrtirc addlcsscs o1'ali-rrncri r.i,orcls lbr
l(r, J2 and (r-1 bi1 woril Icrrgt lr ol'thc nracltinc'l Girc consccrrtivc addrcs.s

fbr cach o['thc lbllou,ing spccil'icrl irborc.

l{) r.2 col

OR

Q.6 a. Writc a note on :

i) Ilegister J'ransfcr Notation (i{1'N)
ii) Assembly LangLtage Notation.

10 1,2 ( r()l

I ol2
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1). IlLustl-ar.r an incierer,i aclcllessing irotlc u,itl.r a lsscntbly langrtage prograln

to tinri tite sr-rrl ol'the 'l-est 1""fcst 2 ancl Tcsl -l scorcs of thc N nutlber o1'

st Lrilcnt s.

10 L2 c03

\'lodulc - -l

Q.7 it. lrltluirr Ilarcir,vare iritun'r.rpt. cnablingr'clisablrng ttf intcrrLtpts ancl seqtte uce

t.;i'e r ents in hartdlitrg irttelrtlpl re(lLlcst liotll a sillglc cicvicc.

l0 L2 c04

li. Frpiuin ntellory nltltpccl lr() arlcl l,'O irlter'1acc lbr att ittput ilevicc u'ith s

ti il glit nr.

l0 L2 c04

oR
( ).tj it. iJtse rilrc I)\4r\ u itlr its registcr rtttrl e onttollcl'i, 10 1,2 c()4

b. trrpiain thc cf-lcct o{-sizc. cost a1l(1 sllcccl irl lllclll()ry Ilicrarchy. 10 L2 co4

){ oclu lc - 5

Q.e a. l:rplain thc process o1'lrctching u'ot'd liotr lllclllory III proccssor. 10 L2 c05

b. \\/ith a cliagrant, cxltluin the sinsle bus orgrttizulion oi'the clata path inside

a pr()cessor.

l0 L2 co5

oIt
Q.l t) rt. Dcseribc horv an Al.ti per-lb1'rt on arithtrrctic and logic opcration along

r,r,ith input gatinu rliagrltttts.

l0 1,2 cos

b. l:rplairr thc cot'nplclc set

itt.lt'it.'titrn \tld (R I l{iltlot)-.1
ol opcralions invo ll'ctl in cxecrtting
ri itlr e ,,ntr()l \irlrr(rl. c.

tire l0 L2 cos

2 o1'2
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Third S emester B. E./8. Tech. D egree Exarp,ih'd-ti0'n, June/July 2024

Operating Sys(einb

Note: I. Arts:x,er anlt FIVE.full questions, cltoosittg OllE full question fi'om euch module.

2. ll[ : Morks , L: Bktom's level. , C: Course otttcotiles.

Module .= I M L C

o.1 L. E,xplain rnulti plogranttning and titne sharirrg systenls. r 07 L3 co1
b. E*pI.., fl* ,j*l *ocle opcration in operating systells with a ncat block

diagrarn.

07 L3 col

c. What are virtual machines? Explain with a neat figure. 06 L3 co1
.,,r,r,r'.=- 

::: OR
Q.2 a. What are system calls? Briefly explain different types of system calls. 07 L3 co1

b. List anrl cxplain tltc serviccs

opcralion of a systcttt.

providcd by OS for the user in eff-icicr-rt a7 L3 co1

c. What arc micro kcrnels? With a ncat figule, explain thc micro kcrncl
structure? Point out their advantages over layered approach.

06 L3 co1

Module * 2

Q.3 a, What is process? Explain different states of the process with statc tratrsitiott

diagram and process control block.
08 L2 c02

b. Wliat is [nterprocess cotnmunication? Explain. 06 L2 c02
c. Whut i, tl,r.o,l-' llo* it i r.'",t lionr process? Discuss various

multithreading modcls with suitablc rllustration.
06 L2 co2

OR

Q.4 a. Considcr the fblbwir-rg proccsses where smallcr thc nuntbcr has hrgher

priority. Draw the Car-rtt chart cornpute the waiting time and iiverager1ty. uraw the uantt cnan compute Ine wal
around time by using FCFS, SRTF, preemptivc 

l

'ls

Processes Artival times Burst time Priority
P'*-**.

"qma*lpB'

is P+

0
3d
a "RN

J ,\,*h,"

5

$," ^u* J
N

5

4 ,.!
2 ""i
6q+

J

ulmg.tumaro riority scheduli

t2 L2 co2

b. Discuss the benefits of rnultitlueaded programming. Explain the threading

issues irr detail.
08 L2 c02

,1,. "i1.. mqdd'e- I
Q.s a. What are the requircments that n-rust bc satisfied by a solution to thc critical

section probiem? Illustrate with an example the Peterson's solution {br

critical section problem.

08 L3 cC)3

b. What is critical section problem and solutions to the problem? How to solve

using scnraphorcs?

06 L3 c03

c. Explain thc classical bounded buffer ploblem of syncluonization. Give tl're

solut ion

06 L3 co3

OR

Q.6 a. What is dead iock? What are thc necessary conditions for thc dcacllock to

occur? ilow to recovcr from deadlocks.

10 L3 c03

€1
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b.

Processes Allocation Max Available
A B C D A B C D A B C D

Po 0 1 1 0 0 2 1 0 1 J I 0

Pr 1 4 4 I 1 6 5 2

Pz 1 3 6 5 2
1
J 6 6.t,1. ,, 

tl

Pr 0 6 J 2 0 6 5 ^i./-

P+ 0" 0 1 4 0 6 r16

Assume that there are 5 processes Ps to P+ and 4 types of resources. At time
To the system has lbllowing:

.,. 16rr*-!1

rrti,,.;,^

Apply the bankers algorithrn to rnswer fbllowing:
(i) \\ihat is thc content of need matrix?
(ii) ls thc system in a safe state?
(iii) If the request from P1(2, 1, 1, 0) arrives can it be grantecl?

10 L3 co3

Module - 4

o.7 Z. What is pasing'/ Differentiate betr,veen paging and scgmentatiotr. 06 L3 co4
b. What are 'lLB? Explain TLII in detail with a simple paging system and

ncat diilgftlrn.
08 L3 co4

c. Given the memory partitions of 100K, 500K, 200K, 300K and 600K, apply
flrst flt, best fit and worst fit aigorithms to place 212K,417K, 112K and
426K.

06 L3 co4

dF OR

Q.8 a. What is page fault? With a neat diagrtrm, explain the steps in handling page

lau lt.
08 L3 co4

b. lllustrate how demand paging affects system perforrnance. What is
thrashinc how it cr.rn bc controlled?

06 L3 co4

c. Contider the l<lllowing sequencc:
7,0, 1, 2, 0, 3, 0, 4, ?,3, {),3,2, 1,2, A, 1, 1.0,7
Assurning fi"arnc sizc of 4, apply LRU, FIFO and optirnal algoritl-un to
the pagc taults. Find out which algorithm is most eft-rciency.

find

06 L3 c04

Module - 5

Q.e a, Explain various file attributes and operations of tiles.
,, 

t'.tt'

06 L3 co5
co6

b. With a

structurc
neat diagram, explain two ievel and tree structured directory 08 L3 co5

co6
c. What is lilc'.' Expl.rin tlre file rnounting. 06 L3 co5

co6
OR

Q.10 a, Give tlre tbllowing sequcnce: 95, 180, 34, 119, 11, 123, 62,64 with the
head rnitially at 50 and ending at track 199. What is the total disk travelled
by the disk drum to satisfy request using FCFS, SSTF, LOOK ancl CLOOK
alqorithms.

t2 L3 co5
co6

b. Explain the access matrix model of implementing protection on OS. 08 L3 co5
co6

*****
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Third Semester B.E./B.Tech. Degree Examination, JuneiJuly 2024
Data Structures and Applications

Time: 3 hrs. Max Mariis: 100

t\ote: l. ,4rtsv,er (ut-y I- ll:g Jirll qucsliott.s, choositt,q O,\'li -{illl quc:tian frottt cur:h norlrrlt.
2. M : llorlis, L: Blootrr's lcval , C: (."oursc ot!tcotnes.

Module - I ht t, C

o.1 t. What is data stnrcturc'l I-ist and cxpIain clata stnrcturc opcra1rons. 08 L.L {_o1
b. Discuss four dvnarlic nrcnrorv aIIocation lllnctiotis. 08 t,2 CCI
c. With suitable cxirur;llc. cl rscrr-rss scil:rc fcrcntial structurcs. {}4 ,"}

t )L (_-(}1

OR

Q,2 a. What is spal'se nratrir'.) (inc tirc triplct lur"nr lirr giveu rrrairix ancl also llnrl
its transposc.

0 I 2 -)

0

1

3

4

t0 0 0 .+0

ll 0 22 0

0 0 0 0

2A 0 0 50

0 0 25

0(r I',L co2

b. [:rrplain AD I slacit. {t7 t,2 {:02
c Dcllnc Stacl<. lnrplcmcnl thc opct'ations o{.s1acl< Ltsinq arrar s 07 I,I {"02

ltrorlulc * 2

Q.3 L. What is thc advantagc o{'cilr:Lrlxl r1Lrcuc orrcr orclirrarv clrrcrtc'.' I)rscr-rss thc

i rnp lcn-rcntation o 1' c i rc u I a r c1 ucitc olrcratiot.t s.

() ri l-1 t{.}2

b. ])emonstratc nrultiplc stacks antl cprcr-rcs u,ith suitable crarll:rlcs. l2 t.2 {.o2
OR

o.4 L. Explain Lirikccl Stacks anc'l Que ucs operation:. r0 r,2 ca2
b. Crvc thc C lunctions fol tlte 1'ollori'rng on singlv linkccl iist u'rth cxanrplc:

i) Insert a norle at thc bcginnrng
ii) Dcletc a noclc al thc lrorrl
iir) Displav

l0 I,3 c{}3

Module - 3

Q.s L. )efinc linkcd lrst'7 hrrplcmcnt C firnctiort for the firllou'ing r":ircular DoLrhlv

inked list:
) Inserl a nodc at the beeinning
i) Dclctc tr nocle at tlte ettcl

ii) Display

10 I,3 cu3

b. I)evelop a firnction to clclclc a notlc ri.ltosc inlirrnration flcld is spccifir:cl in

singlv linkcd list.
1t) I,3 c03

()R.

Q.6 a. rVhat is a trcc'/ \Vitir sLrital-rlc cxar:r1ric. rlcllne

) Complctc bin;u'y trcc
i) Dcgree of thc tree

ii) Lcvel of a noclc

{t'7 1,7 c04

b. List and explain rcprcscntittion oIa binary trec'] a7 1", c04
c. Explain [n-thrcadecl binar.v trcc. 06 L,?, cC)4

I of2



BC5304

\'lodule - 4

Q.7 a. I]or thc qiirc-n clala. tllur,r'ir binlry scarch tlcc.
l(ru. :.j. +5. 55. I l{,, l{), 7(}. (,i

07 L3 co4

b. L.ist and erlrlaiu lhc t:ottltton opcratitttts of'binlir'_v scitrclt lrce. 07 L2 cC)4

c. l.ry,ilrirt lt[,trtrt Iutc, l' . 06 L2 co2
OR

o.8 a. Dcllnc uluph. h.rplain graplt abslract clala l),llcs. 10 L2 co4
b. I:rlrlain thc clcnrcntarv uraplt olrcratiotis. l0 L2 co4

\'Iotlulc * 5

().e iI. I)cllne hirsiiing. lr.rlrliiiLr t1'pes ol'ltasiring {itnctions irt dctr.iil 10 L2 cos
b. l'rrpiuin stalic hltshinrr uncl clyttart-iic hashirre in tlctail 10 L2 co5

OR
o.l0 Wnle a slrorl notc orr :

a. L c liist trccs 06 L2 c04
b. ()ptiirrirl binarY sclrlch trcc 07 L2 co5

I)r'i(.)r"ity rl Lrcucs 07 L2 co2

2 ol2
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Object Oriented Programming with Java

Time: 3 hrs. Max. Marks: 100

lYote: 1. Anstuer any FIVE full questions, choosing OIYE full questionfrom each module.

2. M :,Marhs, L: Bloom's level , C: Course otrtcttmes.

\lorlrrlc I M 7, C

Q.1 a. Diiferentiate two paradigrns of'programnting 5 (,() I

b. Explain the various bitwise ancl short circuit opc:rators itt .lava I I? c(}1

C. Write a .lar,a progranr u ith a irethocl 1o chccl< u'ltctlrcr u qjvttt ttLttrbct is

prirle or rrot.

1,3 (.{)I

OR

Q.2 a. I:rplain varit'rt-ts scopes itf'variablcs in .lar.'a. 5 1,2 c[)1

b. Itxplain thc arithmelrc cornporrnrl assrgnnrcnt and 
.l 

crnut\, ol)crat()rs ill
.la va.

a T,2 c()l

c. i Write a Java program to perfitrrn linear search ott an array elentents

r accepted from keyboard and key element also accepled lrorr key board.
7 L.l c(i1

1'lorlulc - 2

Q.3 a, Irxplairr nrethod ovcrloading in .litva ri itlt exatttplcs. Q t', (:.{_t2

b. l)csign a stac]< class 1o

push, POI'} and Displat,
stack opcrations

holcl rnaximr.tnr o{-

mctltocis. Dcvclop
N r.r.lnbers witl.r a c()rlstnlctor.
.lava ntain ntcthocl to illustrate

1) I,3 c()2

oR
Q.4 il Explain the role of "this" key'word and "static" keyu,orci in .|etva. LZ co2

b Design a class called "l:mployce" rvith fields lD. Nanrc and Salary. Write a

sr"ritable constructors a metliod to raise salary and a static trctlrod to display
The number of Ernployee ob-jccts. Write sLritable Main metliocl fbr
illLrstration.

1"' (.()2

Module - 3

Q.s a. Explain thc role ol"'Suircr" r,i,ith cratttple.lava prograllt (, t,2 c03

b. For anv class and any urcthod lrs an exalrplc. cxplarn rrtcthoil or"crt-icliltg 5 L2 c{)3

c. Dcvelop a.lava prograrx lo crca[c class callt-d "Shilpc" f'rclile j sttlr clltssc:l

. circlc. trianglc itnd silLrale l:rich rria-ss has I rrcrrbcr litni.'ljori itrcu ( ) aittl

draw ( ). I)entonsLmtc polrrnrorplrisnr *ith a sLr itirhlc trr:in pr()l.rau.t .

I I,3 c03

OR

Q.6 Itilevel class hierarchy. {r L2 c03

b. Deflnc cll,nantic nrctitod dispatch attci lvrttc a code snipllct itr.lava Ltr

clcnronslrate.

5 L1 c(l3

I Oi.-



BC5306A.

Dei'elop.lat,rt plosr.uln to crcllc itrtcriitcu [{esizablc u'ith rttcthods rcsizc

u'iLlth (int wirltli) rrncl rc:sizc hcighr lint hcigirt) thlt ltllor'r'object to bc

rcsizccl. C-reate rr ciass l{cctanglc that inrplcrncnls 'f iti:' lnterface.

I

I

I

I

I

9 L3 co3

llorlulc - "l

Q.7 i!. i'.rplair.r lbur rarcuor'iL::; ol'r'isibilitv fbl class rricr'nbers biised on packages. 6 L2 c04

b.,Cive the general iirrm ol an exception hanciling block and write a Java

prograrn to illustraic urLr ltiple catch classes.

7 L2 co4

c, Write a cLrstom exception in Java called "less marks" and raise This
erccption when ntarks entered by valuator in the: range 130 - 34]

7 L3 c04

() rr

Q,8 a. With code snippels, explain mec;hanism to create ancl import a package rn

J ava.

6 L2 c04

b. Write a Java prograr.n to create chained exccptions wrth top-level exoeption
is Null Pointer Ilxception and its cause Arithnretic E,xception.

7 L3 co4

c. Dcvelop a Java program to create custotn exception fbr Negative odd
nLrmbers.

7 L3 co4

Q,e

Mq4-u&-s --
{t. trxpiarn various methocis o1'thread class in Java. 6 L2 co5

b. Write a Java program to create 4 threads atncl each thread when run, will
slcep ibr 500 milliseeoncls and print its name belbre "Belbre Quitting"

B L3 co5

L1
l"rxplain tlie use of 'l ype wrappers in Java with cxample .

ort
f,: cos

Q.l0 a. Ilxplain is Alive ( ) and join ( ) methods of Thread with example code
snippe l.

6 L2 co5

ll. \,\'r.iLc l.Iuva pr.our.lnr to crcate -tr I{rcacl anci cech'['hrcad qcncratcs randont
lriLlirbcr antl 1;rirrts it lirrtl slceps lirr 80() mscc uncl rluits

8 L3 co5

r, l rplir rn Ilrc coucc[i. oi aLrtoboring,rurbt,r,ritl rn t'rllt:srurts uncl methods. 6 L2 co5
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