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. Anwet ALL questions S
ALL ques“"ns carry EQUAL marks (10 x1= 10)

: .':At any 1terat10n of the usual Srmplex method n‘! there is at 1east one basre varlable
in the bas1s 1s at zero level and all (Z ] C ]) > 0 the current solutlon is '

(1) 1nfeasrble T (11) unbounded
AR (111) non-degenerate : SRR (1v) degenerate

= ',‘If dual has an unbounded solutlon prlmal has

o (1) an mfeasrble solution. - e (n) an: unbounded solutlon
(111) a feasrble solutlon Sl { - (1V) none of the above ‘

The solutlon to a transportanon problem wrth m-sources and n-destmatlons 1s E
i ”i.‘._;,fea51ble if the number ofallocations’ are R R AL
R (l)m-l-‘n—l (11)m+n+ R

(lu)m+n

In an assrgnment problem 1nvolv1ng four workers and three jObS total number of
ass1gnments p0551ble are: . . i~f‘~ S N
04 (u)3 (m) 7 (w) 2

When maximin and mmlmax values of the game are same, then ) '.1 B
' { _ (i) there is a saddle pomt (i) solutron does not exrst S
o :f_‘(m) strategles are mlxed (1V) none of the above

L ';"r The pay-off value fer Wthh eaeh player m a game always selects the same :f ERERIE
’-_f”'b,:i.}"strategy is called the - S o S
.. (i) equilibrium pomt ' (n) saddle pomt B
'(ru) both (1) and (n) L .‘_":» (1v) none of the above Rt

{:‘:j;f‘The slack for an aetmty in network 1s eQual to e
(I)LS-ES (()LF-LS (m) EFES = (IV) EF'LS

o 'Ihe actmty wlnch can be delayed w1thout affeetmg the executlon of the 1mmed1ate, N
- succeeding act1v1ty is determined by T

- (i)total float - R (11) free ﬂoat

o (111) mdependent ﬂoat - ’_: | (1v) 1nterfer1ng ﬂoat

When there is more than one server customer behav1or 1n Wthh he moves from -
" one queue o another 1s known as’ o R o
b (1)balk1ng ST (11)Jockey1ng

{-‘:',:"3(“1) renegmg il R (1v) altematmg | ',

. ?__.Multlple servers may be \ ffil.: RO St / RN
oo (Dinseries ot oo (11)1nparallel S
o (111) in combmatron of palallel and serles (1v) all the above

 Comt... .



i a farm_ '4 \":25 acres. He produced Radlsh Muttar
nd Potato Whatever he ralses 1s fully sold 1n the market He gets Rs. 5} for

R for manure' Labour requlred for each acre to ralse the crop 1s 6 man-days N
J_f;forkRadlsh and Potato each and 5 mana-days for Muttar A total ef 500 man

+2x72(,‘s‘uh_1ectto the cohstramts e
_'0 x1+x2<6/

1:gsﬁb0rd1nates, thesubordmates dlffer in efﬁcxenoy The estlmate of the time

- *each subordinate would take to perform is given in the matrix. How should

"_ healIocate the tasks one to eachman so as to mlmmlze the total man— I

FlrmB e
'-_1‘;‘ No' ad‘ : Medlum ad . Heavy ad‘

Heavy. advertlsmg




| f 14 a ; Draw a network dragram for the followmg data
R Actrvrty ‘: A B ~C D E N G
Precedmg ‘Actlvmes "_f' None A A B A B E C
- _’b Construct the network dlagram compnsmg actlvrtles B C
. such that the followrng constraints are satisfied: . A
B<EF C<GL EG<HLH<I L<MH<N H<]Ij<P P<Q

o 15 a f Explarn the operatrng charactenstlcs of a Queuelng system S f}:" SRR
b A TV repalrman ﬁnds that the tlme spent on his JObS has an Exponentral
R drstrrbutlon with mean 30 minutes: Ifhe repalrs setsin.the order i in whlch
SR they come in, and if the arrival of sets-is approx1mately Poisson with an- i
. average rate of 10 per 8-hour day, what is the 1 Tepairman’s ‘expected idle BRes

',;‘;,.;QandN‘ s

L o ;;.l;trme each day‘7 How many _]ObS are ahead of the average set Just brought-ln‘7 S

o VSECTION C.(40 Marks
AnswerALL questlons EEICI T I ST B,
ALL questlons carry EQUAL Marks (5 x 8 40)

o L 16 .a f’ ‘ Use two-phase srmplex method to Maxrmrze z 5x1 = 4x2 + 3x3 subject to
e "theconstralnts R SO L
L 2x) txp - 6x3 20 6x1 + 5x2 + 10x3 < 76 L
8x1 3x2 +6x3 < 50 x1 x2 x3 = 0 TR
RO R Use duahty to solve the followmg L. PP :
© ., Maximize z = 2x, +x2subJectto the constramts | |
o x1 +2x2 < 10 x1 +x2<6 x1 x2 <2 X —2x2 <1 x1 x2>0

R VAR "j.A company manufacturmg an‘-coolers has two plants located at Mumbar
¢ e and Kolkata Wlth a'weekly capacrty of 200 units and 100 units respectlvely
S 1%"The company supplies air-coolers to its 4 showrooms srtuated at Ranchi, -
-+ Delhi, Luckriow and Kanpur which have a demand of 75, 100, 100 and 30

T e ‘unlts The cost of transportatron per unrt (1n Rs ) is shown in the followmg
P " ) Ranchr - D elhl ' LUCkHOW Kanpur
Mumbar R 9()' ST 90 o 100 100
“Kolkata -~~~ 50 e j.}'-,7f0 '-sj r ‘_: f 130 7

Plan the productron programme so as to mrnrmrze the total cost of transportatron
: b A machme operator processes ﬁve types of 1tems on hrs machme each week
B and must choose a sequence: for them. The set-up cost per change depends on -
the item presently on the machrne and the set-up to be made accordrng to the
followrngtable ' TR A L, L £
From ltem Tt e T To item ,

8w |w
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o Two ﬁrms A and B have for years been selhng a competltlve product whlch o
:jforms a part of both firms’ total sales. The marketirig executive of firm A -j- ,
“ raised the questlon “What should be the firm’s strategies in terms: of
;.;i_,_'advertlsmg the product in the: market"” The market research. team of ﬁrm A
: *developed the following data for- varymg degrees of advertlsmg e
B Jot No advertlsmg, medlum advertlsmg and large LR
e 'advertlsmg for both firms will result in equal shares
ii) -~ Firm A with no advertising: 40% of the market with S
" medium advertising by firm B and 25% of the market w1th
... large advertlsmg by firm B. - : o
i) Firm A using medium advert1s1ng 70% of the market w1th £ >
" no advertising by firm B and 45% of the market w1th large BN
e "-,ifadvertrsmg by firm B. - R S
- Firm'A using, large advertlsmg 7 5% of the market w1th no oo
'ac_lvertlsmg by firm- B and 47 5% of the market w1th medrum f i: e
- advertising by firm B. D N
(A) Based upon thie foregomg 1nformatlon answer the marketlng R R
‘executive’s questions,- R NI
(B) ‘What advertising pohcy should ﬁrm A pursue when o
consrderatlon is given to the above factors: selhng pnce Rs. 4
per unit; variable cost of product Rs. 2.50 per unit; annual
‘volume of 30, 000 units from firm A: ‘cost.of annual medlum
‘advertising’ Rs. 5,000 and cost of annual large advertlsmg ' LA
Rs 15 000’7 What contrxbutlons to the other ﬁxed costs is avallable to UL

- A-(':.— . /-7\ o

Dlstmgulsh between PERT and CPM_
’A prOJect consrsts of a senes of tasks labelled A B H I w1th the
followmg relatronshlp Construct the network dlagram havmg the followmg

’ constraints:
A<DEBD<FC<GBG<HFG<I PR LS
A Fmd also the minimum time of completion of the prOJGCt when the trme (m
AR days)of completlon of eachtask is'as followmg LT L
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'"A tax consultmg ﬁrm has four serv1ce statrons in 1ts ofﬁce to recelve people
-.~'who have: problems and complamts about their incomie, wealth and sales e

" taxes. Arrlvals follow a Poisson drstrlbutron and on average ! 80 persons in an-
8- hour in.a service day Each tax advisor spends an u'regular amount, of time )
- servicing the atrival whrch have been found to have an exponentral C
o d1str1but10n The average service. tlme is 20 minutes. Calculate the average - .
SRS number of customers in the system average number of customers. wa1t1ng to - R
~ .be serviced, average time a customer spends in the system, and average
RO waltmg time for a customer.. Calculate how many hours each week a tax R

e advisor spends’ performmg his job: What is the probab111ty that a customer *

s _has to wait before he gets service? What is the expected number of 1dle tax-
s, adv1sors at any specrﬁc tnne‘? A : AT

OR l

n A car serv1c1ng statlon has 3 stalls where serv1ce can 1 be offered S
L -s1multaneously The cars wait in such a way ‘that when a stall becomes o
' vacant, the car at the head of the line pulls up to it. The stationcan ~ ~ R
B ;{accommodate at most four cars waiting at one time. The arrival pattern iso .
.. Poisson with a mean of one-car. per minute during the. peak hour. The

. lservrce time is exponential w1th mean 6 minutes. Find the average number %

. of cars in the service station durmg peak hours, the average Wwaiting tlme"'f"' .
}-and the average number of cars. per hour that cannot enter the statlon,;ﬂ EERETREN
. because of full capacrty - P E



