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PART A — (10 X 2 20 marks)

1'.'. | i)efme objectlve/functlon and stack varlable

‘ 2.‘ Write the /duaiffof' the following L.P.P e

: ’I\)Iinimize Z Ras \4,- éxz -;-894:3 -
quject‘i:o % +3x2 23/

LA +2x3\.>_75 and * - :
Tt 30
el 'State the avallable methods to find the mmal basxc feasuble solutlon to the

transportatlon pr oblems

4 Wliat is an 'assignment,m/odel?\ ‘

5. Distinguish between PERT and CPM.

5 : Défine Pessimistic time for an activity.
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12.

Inventory is necessary Why"

Deﬁne shortage cost

State the P01sson axioms

What do you mean by M and FCFS' in (M/M/l) : (oo / FCFS) queueing model?

PART B — (5 X 16 80 marks)
(a) Solve the followmg LPP by Slmplex method 2 Lo (16)

Max1m1ze Z= ::c1 +4x, +5x3 S £

Subject to 33:1 + 33&:2 S 22

|

o5 +2x2 +39‘;3 <14 S
33(:1 +2x, <14
X, %9, %5 20

Or
(b) Use B1g M method t;o solve the LPP s I Iolasaeai o(16)

Mlmmlze Z =4, +3.?c2
Subject fo 2% 4 xws 210

X+ %, 26
and xl,xzzo

1

(a) Obtam an optlmum bas1c fea51ble solutmn to the followmg transportatxon
problem : : e : : (lb)

To Availability
14

16

From :

12

Requirement 10 15 17

2 i - £.9343



[image: image3.jpg](b) “ (i) What is an unbalanced asslgnment problem" How is it solved for
optimal solution? L =2 7 S (©)

() A company has 5 jobs to be done. The followmg data shows the
return (in rupees) by assigning the i th machine to the j th JOb ‘
U sing Hungarian method, assign the 5 jobs to 5 machmes so as to
maximize the total expected proﬁt Sy Sk (1())'

Jobs A

b : - Machine (

13' (a) The utlhty data for a network is glven below Determme the total, free
‘ ~ and independent ﬂoats and 1dent1fy the critical path Al / (16)

 Activity: 01 12 13 24 25 34 36 47 57 67
Purabion: 2 8 10 '@ 3" 3 G 5 . 208

cab)y oA prOJect consxsw of the followmg act1v1t1es and tlme estlmates
ST Activity 12 1.3 24 34 45 3-5

‘ ,‘Optlmlstlc txme ,/2 '\i  9 B 2 g ; 8

‘Most hkely tlme 5 12 B 8 17
PESSImIStIC tnne 44 15 av! 8. 12 .20 f
- (1) Draw the network 7

(ii) Calculate the Iength and varlance of the crltlcal path and

(iii) Fmd the probablhty ‘that the pro;ect will be completed w1thm a

: 30days‘7 e ,, Y e = _#416)

14, (@) ) A manufacturer has to supply hlS customer with 600 umts of his
product per year. Shortages are not allowed and storage cost

amounts to 60 paise per unit per year. The set up cost is Rs. 80.

Find EOQ, minimum average yearly cost, the optimum number of

order per day and the optimum permd of supply per opt1mum order.

CB)

\

3 79343
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15.

(ii)

The probahlhty dletrlbutlon of monthly sales of an 1tem is as

vfollows -2 i RUEL T S Vi
SalesUmt /0 il e et B BN : 4

®

)

“(a) :

(b)

®

g (ii) :

G

G

VProbablhty 0.01 0.06 025 030 0.22 010 006

The cost of carrymg lnventory (unsold durmg month) is Rs. 30 per
month and cost of unit shortage is Rs 70. Dete1 ‘mine optlmum stock
to minimize expected gogt. v s : LR o (8)

.Or/

Demand of an item is uniform at a rate of 25 unlts per month The
fixed cost is Rs. 30 each time a produotxon is made, the production
cost is Rs. 2 per unit and the mventory carrying cost is 50 paise per
unit per month. If the shortage cost is Rs. 3 per item per month,
determme how often to make a productlon run and of what sme" ®)

An item is produced at the rate of 50 1tems per day The demand
“occurs at the rate of 25 items per day. If the set up cost is Rs. 100
per set up and holding cost is Re.0. 01 per unit of itein per day, find

the economic lot size for one run, assuming that shortages are not -

permitted. Also ﬁnd the tlme of cycle and mlmmum total cost for
ODeFUn, o phe , Gat R T SN (8)
Derive the expression P, = —;7 1——— for the queuemg model
ML) (so/ FCFS) o ot L S : ‘(8)
Customers arrive at a one- wmdow bank at the rate of 10 per hour

The average service time is § minutes. Fmd
(1) Average waxtmg time of a customer in the queue

(2 Probablhty that there are 3 persons in the bank

3 ) Probablhty that the bank has no tustomers e o (8
' Or : R~ P ¢ I k!

Consu:ler a smgle service queuemg system with Pmsson 1nput
exponential service times. Suppose the mean arrival rate is 3
_calling units per hour, the mean service rate is 4 units per hour and
the expected service number of calling units in the system is 2, find
- the average number of umts in the system. ; ; 6)

A Petrol station has two pumps. The service time follows the
“exponential dlstrlbutlon with mean 4 minutes and cars arrive for
service in a Poison process at the rate of 10 cars per hour. Find the
- probability that a customer has to wait for semce What proportion
“of time the pump remains 1d1e'7 ShiR % (10)

£ e L i 7 g





