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,\ote :,lrt svver iln), FIVE J'ull questions.

l"ist ancl explain thc phases of operations research. :

recluiremcnt of the ingredicnts.

l)ise ttrs tlr" scopc u1'ol)cri.rti()ns rcseat'ch.
Usc graphical nrethocl to solve the fbllowing LPP.
i\4r.rrirtiizc Z 2r1' -jx.'

Sub.lcctccl t{) corrsiraints (i) r,+x, (30 (ii) x, >3 (iii) 0Sx, <12

(iv)0(x, <20 (v)x, -x,>0; x1,x2>0
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liighth Semester

Sulvc tlrc eircn piii[rlcrrt Lisrrtu liirl \,1 rrtcthr.rtl.

N'laxirnizc: /. -- -) \, x ,

Subjectto3x,'i-x,=3, 4x, i"3x,>6. X, *2x,({,

17ME81

<800 (iii) x, <400 (iv) x, <700
(16 Marks)

x1,X2)0 (20 Marks)
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b. Solve the fbllow'ing LPP by simplex method:

Maxinrize Z=4xr+3x,
Subject to constraints (i) 2x, + x. ( 1000-. (ii) xr + x2

A diet of a sick person must contain atleast 4,000 units of v,itamins, 50 units of minerals and

1400 calories. Tlvo foods are available at a cost of Rs.4-and Rs.3 per unit respectively for A
and B types. lf food A contains 200 units of vitarnins, I unit of mineral and 40 calories and
if food B contains 100 units of vitamins, 2 units of mineral and 40 calories, formulate this
problem as LPP model and solve it by graphical na€thod to find the least cost with minimum
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Max. Marl<s: I00

(08 Marks)

(12 Marks)

(06 Marks)

(14 Marks)

a. \\ihat is the sigrrificancc olintroducing slack, surplus and arlificial variables in LI'}l'}?
(04 Marks)

a. What is degeneriicy in transportation problem/ f)iscuss how it can be overcomc. (04 Marks)
b. l. & T Company necds 3.3,4 and 5 miltion cubic feet of fill at 4 earthen dam sitcs l, Il, III

rrnd IV in Kamataka. It can transtbr the fill fiom 3 mounds A, B and C whcrc 2.6 and 7

rnillion cubic tbet ol'fill is available respectively. Costs of transportation lor onc rnillion
cubic fbet of fill fi'om 3 rnounds to the 4 sites in lakhs of rupees are given in the table bclow
(Table.Q5(b)). Detemrine the optimal transportation plan which minimizes cost to company.

slles
I II III IV

. A l-5'lo't;'ts,
\'lorrnris t] I(r 1l 12.I-l

, ( 12 11 l0 1l
"l'ablc.Q5(b) (16 Marks)

a. What do you understanci by a balanced and unbalancecl transporlation problcm? IIow an

unbalanceclproblern is tackled? (06Marks)
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I 7tl l.,tt I
b. A product is produced by four factories A, B, C and D and thcir Lrnit proclrrctiotl cttsts itr

themare Rs.2,3, 1 and 5 respectively. Theirproduction capacities arc factoly A 50 units.

B 70 units, C 30, D 50 units. These supply the products to fout' storcs with thcir

demands of 25,35, 105 and20 units respectively. Unit transpoftation cost ltom cach factorl'

to each store is given in Table.Q6(b). Determine the extent of deliverics lltm cach fhctot'v trr

each store, so that total cost of production cum transportation is minimum.
Stores
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Factories I at-,li:.Q(r(lr)

A small project is composecl of'activttics rvith thcir timc cstitlltcs listccl in '1-ablc.Q7.

Draw project network .::,, .,

Find expected duratioq.qld variance of each activity and its expected project lcngth

What is the probability of completing project:
(i) Atleast 4 weeks,earlier than expected.
(ii) If project is dge i* l9 weeks, what is the probability of meetirrg the clr,re datc'l
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State and explain in brief Kendall's notation for representing qLreirrg models.
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Table,QT

a.

b. A self service store employs one cashier at its counter. An average of'9 custotrtcrs arrilc
every 5 minutEs w,'lrile the cashier can serve l0 customers in 5 minutes. Assunring I'oissott

distribution of"hni-val rate and exporlential distribution of service rate find:
(il Average nutnber of customers in systetn
(ii) Avel4ge nurnber of customers in queue
(iii) average time a cllstomer spends in systent
(iv) Average time a custolrer rvaits Lrcfot'c lrcittg sct'r'ctl (ll \{arks)

a. Explain tlic fbllor,vinq tcrr.r.rs: (i) l'}ay'ol'l'rra1r'ir (ir)Sarltllc 1.r.i11t (iri) I:ait'ltzttttc (0(r l'larlis)
l-r. Use clorniniitlce rlllc to llnd lltc optinrLr nr stralcgics lot.hotlt plrtrct'>.
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l0 a. State assumptions made while applying.lohnson's rule to n iobs on 2 maclrittcs. (06 ){arl<s)

b. Use graphical rnethod to minimize tlrc tirrrc rccluirccl 1(-\ pr()ccss tlrc .iobs. I)ctails o i

processing time (hrs) and sccluence sivct't llgiou:
.lob I : A "1. (- j, D (.,. l: .1. tl l
.lolr l. ,i' S.,f -1.I) l. tt I, I: .l

lrind scciueticc ol'.jotrs on cach nracltinc itntl toiltlclarsq'11 1i,,.r..'
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