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Note : Q1 is compulsory. Write any two questions from Q2 to Q4.

Q1] XYZ distributes a variety of food products that are sold through grocery store and
supermarket outlets. The company receives orders directly from the individual outlets.
with a tvpical order requesting the delivery of several cases of anywhere from 20 to 50
different products. Under the company’s current warchouse operations, warchouse clerks
dispatch order picking personnel to fill each order and have the goods moved to the
warehouse shipping area. Because of the higher labor “costs and relatively low
productivity of hand order picking manzgement has decided to automate the warchousc
operation by installing a computer controlled order-picking system along with a conveyor
system for moving foods from storage to the warchouse shipping with a conveyor system
for moving foods from storage to the warchouse shipping arca. XYZ's director of
materials management is appointed as project manager in charge of the automated
warchouse systern. After consulting with members of engineering staff and warchouse
management personnel, the director has compiled a list of activities associated with the

proicet as follows. (1
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(AIXYZL'S top management has established a required 32-week completion time for the
ptmject, Can this completion time be achieved? Include probability information in your
discussion. What recommendations do you have if the 52-wweck completion time is
required?

(B) I1' the management requests that activity times be shortened 1o provide an 80% chance
of meeting the 50 week completion time. If the variance in the project completion time is
the same as you found in part (a) sbove, how much should the expected project
E;nq:gnm ume be shonened 19 achieve the goal of an 80% chance of completion within
30 weeks”
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N.B. (i) The area for SN.V. Z=0 and Z=1.4302 is given as (1.4236.
f (i) The area for SNV, Z=0 and Z=0.843 is given as 0.3009.

()2| Four warchouses with capacities of 85, 35, 50 and 45 tons were receiving (he
materials from 3 factories with their supply capacity as 70, 55 and 90 tons on regular
hasis. The transportation costs per ton from factories to warchouses are given in the

following table. - _ (10)
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A leasible solution states that from Factory I, 23 tons have to be transporied to warchouse
Tand 45 tons to warchouse 4, simly 30 tons and 23 1ons were transported from factory 11
o warchouse 1 & warehouse 3 resp. However from lactory 111 55 wns and 35 tons were
transported to warchouse | & 2 resp.
ls the transportation schedule optimum? If not, modily it and obtain eptimum solution
and Bpimum cost

{2)
W3] (a) How do you solve an unbalanced transportation problem of maximization type?
(kY A sales manager has to assign salesman to four territories. He has four candidates of
varving experience and capabiliies. The manager assesses the possible profit for cach
Ssalesman 1 zach territory 11 given below.

 dalesman ' Territory DERE R '
S I I I A A N
E & 35 27 | or S ¥
B 52 28 74 29 | 40
53 35 24 ’ 32 F 33
| R 2 - T
Find the asstgnment of salesman 1o the territories so that total profit is maximum. (%)

(4] Machine A costs Rs. 43,000 and the cperating costs are estimated at Rs. 10D for the
first year increasing by fs. 10,000 per year in the second and subseguent years. Machine
B costs Rs. 50,000 and operating costs are Bs 2,000 for the lirst year, increasing by Rs
4000 in the second and subsequent years. 1f we now have a machine of type AL should
we replace # with B? I so when” Assume that both machines have no resale value and
future costs are not discounted. (10}
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e right of the question indicates full marks
nd siatistical table will be provided on request

'—.mn-::pal of duality in linear programming? Explain its advantages

(3)
lowing LPP by Simplex Method
e £ = 305, + 20%;
5+Ej;1 < ¥
?i,s, £ 2% €120
' x| N2 (71
are inventories? Why 'dg:-c_s firm carry inventories?
(3

emand rate of @ particular item is 12000 units per year. The set up cost per
5.350 and holdinz cost is Rs0.20 per unit per month. 1 no shortages are allowed
met 1S instantaneous . determine
Optimum run «lot) size
The Optimum scheduling period
Minimum Tozzl expected annual cost

(N
K’:SHE advantages 2nd uses ol Simulation
] (3
B: The following dsix is observed 1o a tea serving counter. The amival is for onc
minute interval
No of persons arrivinz = 0 1 2 3 4 3

~ Probability - 005 015 040 020 015 005
The service is taken as > persons for one minute interval. Using thefollowing random
numbers, simulate for | minutes period

09. 34, 94. 01. 80. 73, 2C. 26, 90. 79, 25, 48, 99,24, 89
~ Caleulate also the averags number of persans waiting in the queue per minuie.
' (M

(24 : Write shon notes on any (wo

1) Sensitiviny analysis

i)  Graphica! method in LPP

it Quewing theory (M/MZFCES model)

(1



Q3 Solvzany tao
| A television repairman finds that the time spent on his job has an exponential
distribution with mean of 30 minutes. If he repairs seis in the order in which
they came in and if the arrival of sets follow a Poisson distribution approx.
with an average rate of 10 per 8 hour day, what is the repairmans idle tme
cach day?
How many jobs are abead of the average set just brought in”?

L se graphical method 1o solve the following LPP
Max /£ = 30, + 30x-
Subject 10 (Raw material) 2x; + x> > 18
(1 ahour Hours) x, 4 x; > 12
3_‘["1‘ 31: = 34

m Obtain dual of the following LPP
Max 7 = %) — so+3x3
Subject g + a2t X2 10
% —Xy= 2
My =2+ < 6
XNpXxxz= 0
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