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USN 17ME81

Eighth Semester B.E. Degree Examination, Feb./Mar.2022
Operations Research

Time: 3 hrs. Max. Marks: 100

Note: Answer uny FtVE .full questions, clrcosing ONE Jitll question from eur:h moclule.

Module-1
1 a. l)eflne Operations Research. List ancl expltrin brie I1y various phascs of operalions rcscarcir.

b. A fbctory manuftrctures a procluct each unit of rvhich consists ol5 units o1'part ,t ,llli]':Xlii
of'part B. The two pafis A and I3 rcquire dillbrent rtnv tnatcrials o1'u,hic:h 120 Lrnits anci 2.10

units respectively are available. These parts can be rnanr:lircturccl by threc diff crcnt nrctirocls
Rarv material rcqr-rircrrcnts per procluction run and thc numbcr ci1'units Ibr cach par'l

ven bclow:



5 a.

b.

17ME81

(10 Marks)

(10 Marks)

(08 Marks)
by North Wcst

(12 Marks)

SLrpply S:

S"r

753

(12 Marks)

Module-4
aniilysis. Explain in briel'AON and AOA c'liagraurs.

(()tt N'Iarks)

o
6 a. Solvc the lir VAM (08 Marks)

b. Solve lollowing prob NIODI mcthod (app ly N-W coflter r-ule lbr initial basic

b

leasrble solution)

7 a" Dellne drrurrlrv activity

b. C onsicler the loll actr ofa t.

rk diagram and find critical path and project duration.

2of3

'l

Dra."l
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5 8 r5 9
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,) .6 8
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S: 6 -5
A.a l -) l4

Dcrnand 4 4 o 8 8

Dr D: D; Supply
S1

aL 7 4

Sz 3
aJ I 8

53 5 +̂ 1 1

,,r,6S+ 1 2 t4
Demand 1 9 18

Activity A B C D E F

Prcclcccssor A A B,C E
Duration (iveeks) 2 3 4 6 2 t3

(12 Marks)

OR
4 a. Solvc the fbilorving by simplex method for given LPP:

Marirnizc Z=4x,+10x,
SLrb.ject to ?r, + x, < 10

2r,+5x,<20
2x,+3x,<18

x1, \1 ) 0

b. Solvc the lbllorving LPP by Dtral Simplex Method.
Minimizc Z=3x,+x,
SLrbjcct to xl + x, > 1

2x, -f 3x. > 2

xt.x:>0

6

1

10

technique.
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10 a,
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nraclc rvhilc Johnson's rule to n jobs ou J rnachines

(12 \'Iarks)

(0ll \Iarlts)
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17ME,8 r

oti.
I-.rplain thc fb I lorvin g :

(i) Kcndall's notation fbr representing clueucing modcls.
(ii; Pure birth procress

(iii) PLrre clcath process (08 i\tlr.ks)
A scll'sen;ice store employs onc caslticr at its countcr. Ninc custor-r)s'ls alri rc on an avcraqc
everv -5 tninutes rvhile the cashier can serve l0 custonrcrs in 5 minr-rLcs. AssLrn'rir-rg Poisson
drstribution for arrival rate and exponential distribution lor scrvice ratc, tlnrl:
(i) Averagc r-rLtnrber of customers in the systcrn
(ii) Average nurnber o1'custorners in queue
(iii) Avcragc time a custotrcr spends in the system
(ir,) Averasc tittrc a cllstomer rvaits befbrc be ing servecl. (t2 i\Iartis)

1

2

3

4

b. Solve the folloiving (.2 x 4') ganre graphically:
Player I)

1234

(10 \Iarlis)

Player A
1

2

on
Find the seqllence lbr the follorving eight jobs that rnirrirnizes the tcital clapscd tirtrc 1br

completion of all jobs, eachjob being processed in the order CAtl. Irind the total elapsctl
tinrc and idle time ot-each machine.

Jobs
12 34 5 6 7 8

on the
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E,ighth Sernester 8.E,. Degree Examination, Feb./M ar.2022

Not e: Answer any FIVE.futl questiotts, choosing ONE.fitll qtrcstion.fi'ortt ectch rttodtrle.

Modu.Iq-1
What is Additivc N{anulacturing'/ (02 }{lrl's)
I.ixplain Additive N4anLrfacturrng Process chain u,ith a neat block dragrant. (0ti l'larl.s)

Explain with a ncat skctch Stcreolithography proccss. Write its aclvantagcs. ciisacivilrrltrgr:'

ancl applications. (10 )Iarlis)

OR
List drl'f'erent post processirtg techniclues o1'AN4 parts and explatn br'ieily.

i) Support Matcrial l{erloval ri) Acsthetic lrnprovcnrettts. (10 }{arlir)
Wrrtc any 

-fcrr applications of AM in Aerosltace, Delbnce, Airtontobiic. tlio-Vlecltcal rtrrrl

General engineering. (10 i\larl"sl

Nllodgle-2
a. Classiiy D.C. motors. Explain lvith a ncat sketch the lvorking ola D.C motor'

b. Ilxplain brie I1y n,ith neat sketches the lollorving : i) Relays ii) Drodes.

5

OR
Explarn with a neat sketch the rvorking of hydraLrlrc vane motor. (06 \{arlis)
Explain with a rreat sketch the construction o1'a Double Acting cylrnc'ler pnctttnatit'actLutl()).

(06:\'lrtrlis)

Lrxplarn the in-rportance of Shape Merrory Alloys in additive tnattulitcturirtg. (()tl NI:rrlist

Module-3
Dellnc polynrer'. What are the classiflcations of polymers? (04 l'larlis)
Explain lvith a neat sketch Wet Spinning rnethod lbradditive nranulircturiug. (0tt Ilarlis)
Wrrte a note on lnjectiorr MoLrlding of polyrners with a rleat sketch. (08 NIarlis)

on
List thc nrcchanical rlcthods of polvder prodLrction. Expiain tvitlt a ncat skctcit |)o\\'r1,.'i

prodLrction by ilall Mill techniclue. 110 l'lrrlis)
llxplarn in detail the Liquid Phase Sintering. (10 \'lar']is)

. Module-.l
E,xplain r,i,ith a neat sketch Bottonr LJp and Top Dou,'n approacires of'synthcsis. (10 Ilar.lis)
Iixltlain the prrnciple of "l'ransrrission Illectron Microscolry ('l'h,Nl) rvitir a ncat skctclt.

What arc its appiicatrons? (10 \larlii)

olr
F.xpJain rvith a neat sl<elch Chenrical Vapour Conclensation (CVC). (10 )'lall,r)
l.rxplain the r,vorking prrncrple ol'Atotrrc Forcc'N4icroscopy (AI'rN4) u'itlt a ttcat sl<etch. \\i irrt
are its litritatio,s'l (10 \Iari.s)

Modulc-5
[:nrimerate various advantages and clisaclvantagcs of CNC nrar'ltinc tools. (10 ]'larks)
Write a note on NC, CNC and DNC machine tools. (10 tlarlis)

OR
lrxplarn with a block diagrarl basic elenrenls o 1'autonraited systenr. (10 )'larlis)

DrstingLrislr betwccn Continuous C'ontrol anci Drscrctc Corrtrol in rranu{hctr"rring lndi.rstrrcs.
(10llallis)
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USN 17MIiti35

Iliglrtlr Semester B.E. Degree Exarnination, Feb./Ma r. 2022
Product Lifecycle Management

-f inrc: 3 [rrs. N4ax. Mallts: 100

t\ota: Atrswer (tnt' Fll/F.firll questiorts, chrtostrtg OIYE firtl trtestirnt.fi'otn cttt'tt rtrotltrlt:.

Vlodulc- I
I a, \\'hnt arc tire componcnts oIPLM? Explain the phases of'PLN{ with a ncat sl<etch. (10 }tart<s)

b. IJxpiain the opportunitics and benefrts of PLCM. (10 Nlarks)

oIt
2 u. Deflnc PDN4 s),stcnr, lrxplain thc iutportancc anc[ reasous firr inrplcnrcLrting thr,-nr irr

orgattizatton. (10 )larks)
b. Ilriefly explarn the basic contponents o1'a PDV1 systet-n. (10 [Iartis)
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Moclule-2

With an cxarnple, discuss the verrious steps involvecl in llngineering design.
Discr-rss the role of concurrent engineering in product design and dcvelopntcnt.

OR
Explain thc various stlategies for Recovery at End ot'product lif'e.
What rs procluct recycling'? Drscuss the benefits o1'product rccycltng.

l\lotlule-3
5 a. Wlrat is l)ccision SLrppot't S)'stelr f DSS"l'l Discr.rss the conrponents [or bLrildtng DSS

tr. Deline N*i, j)rocluct Dcveloprnent [NPD] and discuss the need fbr NI)D

ir. I-xplrrirr briefl1 l-urrrre lrirrg antl Tracl<irr*:l'',r.* I)r'r)duct progrunr.
ir. [:rxplain bricf'ly the stcps involved in product rcdesign.

Moclule-4
7 zr. De finc Technology Irorecastir-rg. t3rie11y explain the clil'furcnt rlethods ol technology

lbrecasting

(10 llarl<s)
( 10 Vlnrks)

(I0I'ltrlis)
(10 NIarks)

( 10 N,la rks)
(10 iVlarks)

( 10 Nla rlis)
(I0 N,larks)

(10 NIarks)
(10 \{arks)

( 10 NIarhs)

(10 Nlarks)

( l0 N'Ia rks)
(10 Nlarlis)

6

8

tr. Deflne Technological CIrange. Explain bnefly its rmpact on society.

OR
a. 13rief)y discuss the various nlethoclologies anci tools rn ltrocluct innovarion
b, Ilriefly cxplain reler,'ancc tr:ee techniclue with a suitable exantple.

Nloclule-5
9 a. DiscLrss 3D-CAD systcnr ancl Digital Marl<-Lrp tools Lrsed irt virtual plocluct clc-r,c1opnrent.

b. Brieily,cxplain ar.)v tw'o conlnlorl techniqLres ftir analyzing 
'irLLLtrl 

product nroclcls. lll ill:'[]

OR
l0 a. Exlr)ain briefly tire conccpt of product configuration anci its benetlts.

tr. Exp)ain briefiy the 1;r'oclr-rct data technology and its classifica.tion.


