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This Question Paper consists of Six (06) pages and has Seven (07) questions.

Instructions :
e Answer any five questions.

(If more than five questions are answered only the first five questions
attempted will be evaluated.)

¢ All questions carry equal marks (20 marks each). Maximum marks : 100

* Use of a non-programmable calculator is allowed.

e  Graph papers will be provided.
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(1) (@) An oil company has two manufacturing units “A* and “B” which produce
three different grades of oil namely super fine, medium and low grade.

_ The company has to supply 12, 8, and 24 barrels of super fine, medium
and low grade oils respectively per week. It costs the company Rs.10,000
and Rs. 8,000 per day to run units “A” and “B” respectively. On each day
unit “A” produces 6, 2 and 4 barrels and unit “B” produces 2,2 and 12
barrels of superfine, medium and low grade oil respectively. The Manager

has to decide how many days per week should each unit be operated in
order to minimize cost. v

@) Formulate the above as a linear programming model.
(tiy  Solve the problem using graphical method.

oL




(b) The following table is the final incomplete simplex table of a
maximization problem.
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@ Copy down the table and complete it filling the blank cells.

(i) ~ Write down the objective function of the problem.

(iii)  Is the solution feasible? Give reasons.

(iv)  Is the solution optimal? Give reasons. |
(v)  Has this problem got multiple optimal solutions? Give reasons.
(vi)  Write down the optimal solution.

(vii) Write down the shadow prices of the resources s; and s; and

‘ explain its meaning.

(2) (a)  Briefly discuss the limitations of the assignment théory.

(b)  Four new machines My, M, M3 and M, are to be installed in the machine
shop of a newly built factory. Four locations Li, L, Lz and L4 are
reserved in the machine shop for the installation of the machines. The
cost of installation of machines depends on the machine and the location
where it is installed as shown in the table below.

Cost of Installation (Rs.000)

MACHINE LOCATION
Ly L, Ls Ly
M; 9 11 18 12
My 12 9 14 10
M, 7 11 14 11
M, . 12 8 12 ' 7

Use assignment theory to find how the machines should be installed so
that the total cost of installation is a minimum.

(3) (a)  Briefly explain what is meant by a balanced transportation problem.




(4)

(b

Sanjeewa company has three factories A, B and C that turns out gas
cookers. The weekly capacities of the factories A,B and C are 5000, 6000
and 2500 respectively. These cookers are transported to four distribution
centers P,Q,R and S whose weekly demands are 6000, 4000, 2000 and
1500. The cost of transporting one unit from a given factory (o a given
distribution center is explained in the table below.

Cost of Installation (Rs.000)

FACTORY DISTRIBUTION CENTRE

Q R

A

B

DIl |t | ey

i o e

2 7
5 2
C 5 4

(a)

(b)

Sanjeewa company wishes to develop the transportation plan that would
minimize total cost of transport. : e

(i)
(i)

Find an initial feasible solution
Solve the transportation problem.

A project consists of eight activities, A, B, C, ..., and H, Their precedence

and durations-are stated in the table below.

ACTIVITY| PRECEDANCE DURATION

PROJECT START
PROJECT START
PROJECT START

A

A

B, E
C
D,FG

Q| |d|Z | 0w >
S|e|wun|v|o|un|w

(i) Construct the network diagramme.

(i) Find the float(s) of each activity.

(iii) Name the critical path:

(iv) Find EST, EFT, LST, LFT of activity “G”.

A projeét consists of six activities A, B,.., and F, whose precedence and
pessimistic and optimistic durations are given in the table below.
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‘ DURATION
ACTIVITY | PRECEDANCE
' PECIMISTIC | MOST | OPTIMISTIC
. LIKELY
A P,S 2 5 3
B P,S 3 4 5
C A 3 7 9
D A 4 4 4
E B,D 7 9 11
F CE 6 7 8

You are required to; _
(i) Calculate the mean and standard deviation of the duration of each
activity.
(ii) Construct the network diagramme for the above project.
(iii) Calculate the float of each activity.
(iv) Name the critical path.

(5) (@ _ What are the advantages and disadvantages of simulation over
mathematical model building?

(b) A mobile telephone company offers two policies for incoming calls as
follows. :

Policy (1) First 30 seconds free and there after Rs. 5/- for each period of
: 30 seconds.
Policy (2) First 60 seconds free and there after Rs. 12/- for each period of
30 seconds.

In both policies calls received from the same mobile company telephones
are considered free. A person interested in only incoming calls wishes to
decide on the more economical policy. He has gathered information on
the duration of telephone calls he has received in the past as indicated in
the table below. '

DURATION OF TELEPHONE CALLS IN SECONDS

SERIAL | DURATION | SERJIAL | DPURATION | SERIAL

NUMBER NUMBER NUMBER
1 18 6 36 11
2 42 7 24 12
3 53 8 38 13
4 75 9 12 14
5 49 10 53 15

o4




He has also observed that around 30% of the telephone calls received are
trom the same mobile telephone company. Carry out a hand simulation to
decide on the policy that is more economical for this purpose. Simulate 15
incoming calls and provide the information requested in the table below.
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Serial | Decision on type of | Decision on duraiion Cost of call

Number call

of Random | Type of Random | Duration g o

simulated | Number | call number | of call % ;-?

call Selected selected il <
= ¥

(c) Briefly describe how your simulation could be improved,

A health center has one operating theatre that works three shifts covering a
period of 24 hours a day. The three shifts are served by three surgeons, one
surgeon for each shift, The mean time taken to perform one operation is 3
hours and has a negative exponential distribution. Patients arrive in a Poisson
fashion at the rate of 7 per day. These patients are kept in a ward that is
equipped with ten beds until they are called by the surgeon. The patients are

put on a waiting list if ever the ward is full, the patients are served in the order
they arrive. ‘

(i) Evaluate the surgeon idle time per day:
(if)  On the average how many patients are there in the queuing system?

(iii)  On the average how long must a patient wait until his treatment is
complete? . ’

(iv)  What is the probability that the ward will be empty?

(V) On the average how long must a patient wait until he is taken for the
operation?

(vi)  What is the probability that a patient who just arrives will be put on the
waiting list?

(vii) Onthe avcrage how many patients will there be in the waiting list?
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(7 Write Short notes on the following;
a) Simulation
b) Economic Order Quantity (EOQ)
¢) Re-Order Level (ROL)

d) Buffer Stock

e) Critical path

(All rights reserved)




TABLE {13}

7017 4328
1449 D449
9470 4931
i3 7315
93¢ 1218

4504 7917

1613 9102
450 6504
1773

1364 5907
245 0690
100 9580

B903 9049
[ 3383

4979
M4z
3125
2243
88T 7196

2317
0304
3&57
6984
730

3614
8939
1995
6565
0361

4295
6786
9836
2374
5240

5956
1033
2342
3252
3a55

9945
2450
4759
8242
6526

8139
9343
1402
2104
6007

£F3E

33
1985
7693

RAMBOM NUMBERS
3361 a0
5370 154
2965 4028
3254 1512
9187 sU57

.. §395
4349
B9&S
05t
2471

0641
a3
!ESB

067t

G052
2428
4323
0812
0879

6985
0637
2784
5504
2277

2081
1907
5107
6045
8927

8117
2021
028
4765
2218

3326
3566
5958
6563

- 5455

5i35

2460
1718
a137
4936

5187
536
6337
8883
1778

5150
4903
06586
5280
5524

4470
6634
9269
5607
2375

9252
9449
4864
A8Y7
1253

8556
08s]
2624
9934
0592

3%08
217
3376
0179
8579

2314
2635
0366
D785
9726

2433
5738
0657

93
9540

1237
1587
2366
8237
734%

1142
5203
6857
3381
3%

2423
7381
5679
77
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1 :  Vaoribhes
3 . % Rate off arrival of units
Rate of service completion

B
G=x/u
H = Number of workin g hours per day.

P(ny = Probability of "n » ynits in the queuing system
L, =Averagenumbeg of units in quening system
Lq =Average number of units in queue

W, = Average time spent by unit in queuing system
Wq = Average time spent by unit in queue..

Formulae

P(n)=6P (n— 1) (1)
P(n) = 6" P(0) @
P(n) = 6" (1 — 6) 3) -

Probability that = (- 8)————— (@

queuing sysiem emnpty

' .. | Probability that the ] = (1-0)

(5) -
© | serverisidle '
Number of hours
server idle per day =H (- 6)

L.=0/(1-6)

Lq=0%/(1+9) |

L =AWs

Ly= A Wq (i0)




FORMULA LIST

Server IDLE TIMF
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(i)
(iv)
v)




