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Your Roll No...............(b) Crrnsrder a relation RiA, B, C. D, E/ and the set

of functional dcpcndc nc ies

l: = {A -+ C, D --+ BE, C --> E).

(i) ldentify the key of 1l

(ii) Deconrpose R into 2NF and then rnto 3NF

relat ions.

lixplain reasons for decomposition. Alstt. mark ke1.'

in each decomposed table. (6)
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Instructions for Candidatcs

l Write your Roil No. on thc top imnrediately on recsi])t
of this questicrn pape:.

2. Section-A is compulsory.

3. ,,\ttempl any four questions lionr Section-8.

4. Allen]pt parts of a question logsthcr.

SECI-ION _ A

(a) What is lhc rr:cord slructure oi a l)rinlar) i:tdcx

filel (iir,en an ordered dara tilc that is arrangeC

on lhe kcy ticltl aird has ,{r' disk blocks ..vhcrc
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each disk block contains R records. Identify the

number of records to be maintained lbl the pnmary

index constructed lor this data file. (f)

(b) Consider thc COlv{PANY database schema as

given below:

(c) Wrire a query in Relationsl Algebra to <iisplay
Narnc and Salary f'o r all cmployccs who rvork fbr
a project:ramcd-CovidVaccine'. (-l)

l (a) What are thc resporlsibilities of rhe DBA
database des igners?

a ntl

(3)

Ser

(i) Give SQI query tt.r pslsiar. lhc nan)ss and

S.\l trt cmployecs rvho havc cxacllv lu o

depcndents. (3 )

(ii) Civc SQl. quc'r-v to crearc lable ltol1tris (7;\'

irrcluding all integritv constrainrs. (-1)

(b) Explain the three schentas jn thrce-tier DBtr,lS
architccture?. Define I)ara indepentience. !\rhat is
tlrc difterence bettvccn logical data independence

and physical data independence? (i)

(a) Given thc: tbllowing fuuctional tiepentlencies scl
G on R(.4. B, C. D. E. F..

G- {A-+BDE. AR->C, D-, AC[, ts +t:i

Find thc closure of AC. What will be the rnininral
primary key for this rclation? (4)

(b) Ccnerate a B+-trec oi ordcr p=3 aud p,,,,,-2 I'or
lhe givcn sequEnce ol'\,alues 10. 15. 12. 14. 16.

t7. l(. (6)

(a) lVhat are thc conslrrrrrts on sprcialrza(iorr a:r<j

generalizarion in DBMS'l Explair: tlrcm u,ith
e.xanrp lc. (4 )
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Rcad ile

X = X-N;

Read item(X);

X = X+M;

Write irem(X);

Y-Y+N;

22ti0

writc irem(X);

Read

Writc itcm(Y)j

l Consider rhe (IOMPANY database schenra sivcn in

Q lb.

(a) Givc SQL query to retrievc Dcpartrne:rt Nr:.

Dcpartn:ent Name. lr:lanagcr Nanre and the nur)rbcr

of iocarions ior all thc departments. (3)

(h) (iive SQL query lo relrieve the project nurrhcr.

projccl nan)e, controlling departrnent nanrc. lhe

nunrber of crnplo)-ccJ working on thc pr(ltccl and

lhe rolal salarl' paid to t[ese employecs. (4)
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(c) Given belor.v are two relational tables 7'l and 77

The key in each table is underlined.

Tl (Carld. Cdrnume, Carntodel, Cost)

T2 (Carno dt l. I n.\ u nt n ce -co s/ )

l
(d) Differcntiatc betrveen rhe relational model.

object model, and the XML model?

the

(3)

(e) Given a rclirtion PRO.IECl'(S!!L PttumbLtr. Hours.

Lnante, Pnune. l>locationl u ith thc follo* rng FDs

as

f' | ,\n. Pntorlryr-> Hout s.

Ssn- -" E tt,t rtt,:.

Ptunhtr-:-l)nuut.

PIocciiion, ,\.\n. I)tLt b('r-:, PnuNr.

Pnuut - Pluttttion I

ldcntily tlrc redurrdani luncrir)uai dcpeDdr:rrcics al1rl

grve justificatioi: lbr tl:c .:nne. (3)

P,T.O

I

While imptcmcnting the darabasc, the programmer

did not define forcign key sonsrraint on tlte
comrnon artribute Cornrodel ldenrify all anomalies

which mav arisc duc to lhis mislake. Explain any

one of the anomaly rvith an example- (4)
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(0 Give example of a relalton, rvhich is in 3\F. but

Irol in BCNF. State all thc lunctionai dependencies

used in the exarnple. (2)

(g) Given a relation PROJ(Pnumbey- Pnantc,

Plocation), where Plocation is a n:ulti-valued

arrriburc. ls rhis table in INF? Give justification

for your answer. (2\

(h) Can the lernary relationship R as given in Figurc

A bc rcplaccd with three brnary relationships R I,
R2 ar:d Rl ns given in Irigurc B? Give reason.

(-r)

Figurc B

(r) Considcr an Onlinc Srorc sclling three diIfcrcnt
ty'pcs ,rf itents; books. muslc cassettes and ridco

conlpact drsks. Ihe data rcquiretl('I)Is :lIc

surnmarized as lbllorvs. (4 )

Each shopping basket is idcntified lry a uniquc

order id. orcler date and c u slomcr_ t)ante. ll may

consisi of book.s. music ca.lselle-r and compact

disks.

(b) Given the f'ollo*,ing relationships. give tlte
cardinality ratio and justify your ansrver.

(i) Actors pcrform in movies

(ii) An instructor teaches al most one courso

(2)

3. (a) \4ap thc fol)orving ER diagranr to rclations

{:"rTn}:v

/t N

i;l
I

c
Figure A

..L. .

- -::-::.. il

N

[-R diigmfi for exanr stheduling

(6)

(h) IdentiB,and cxplain the problcrn uccurring in the

concurre:)1 cxccr.rtion o1' transactiotts (Tl & l l).
(4)
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Each book is represented by book*isbn, title
and aut ho r.

Each rnusic casselte is represented by the albunr

name and thc sirrger.

Title and lhc dircctor are stored for each

compact d isk.

Reprcsent thc slropping basket with arr EElL

drugftUn. dcpictrng lllc irppropri tc corrstraint,,.

0) Considcr an entity rype COUNTRY rcprcssntcd

by country _id, countr.y _nu m(, conti ncnt, urc.t

und population.

Identily tltc tbllou'ing for thc above cntity and

justity:

Onc prtmary kcy'

Trvo candidate k evs

One supcr kcy' (l)

(k) Give any to comurands used in Data Detlnition

Language (DDL). (2)

P l.0.
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(a) Consitlcr an Entplolntent .\genc] database tltat

kccps track ol candidatcs intcrviewing tbr jobs at

various conrpanics, 'l'he data requirernents arc

surnrnarized as follou s :

-f hc Ilrrrp loynrcnt AScnc)' tltil nagcs t tt ttrln n i c s,

caclr itlerrlilied b\ a t!tlitlLt(' iLl, ruttrtt', odlras.t

and lthona numlt<'t'. [:.ach L'ontpdn.t' can conducl

se vcra I intervicrv s.

Lach eandidatc is rderrtilicd by- a trniqua i<1.

firtt ttontt. lt.tt nullc'. lthonc uunthc'r,

tculc i<: qtulilicrttion und pitt c'ocla. A

carrdidate can give inlervieus itr several

c on)pa lr ies.

A canrlidatc can have scvcral intervieu,s with

llrc salllc collrpiln! on separate datcs.

A:r lnlc,r'r'lcrl nray result fi a ioh ollar.'lhe
.joh ollL't' is idcntifietl hy rrniqut ol.lbr il,
ollt'r. dttt,. solurv tntl posl.

Design arr Iintity-Relatiorrship diagram l'or tlre
hn)p lo ynlcnt Agenc1' database antl specil'y
slrucluralconstraints. (8)


