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Time : Three hours , Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define sla-ck and surplus variables in LPP.
2. What is meant by redundant constraint in LPP?
3. Define a balanced transportation problem.

4,  Write the difference between assigmnent and transportation problem.

5.  Define the terms looping and dangling in a network.

6. Define crashing and cost slope.

7. Write the applications of replacement models.

8. Distinguish between individqal and group replacement policies.

9. Define the following terms associated with queuing.
(a) dJockey
(b) Renege

10. Define queue discipline. Write any four basic queue discipline.
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PART B — (5 x 16 = 80 marks)

11. (a) Solve the following Linear Programming problem.
Maximize Z =2x, +4x, + x3 +x,
Subject to x, +3x, +x, <4
2x, +2, 53
X +4xg +2x4 53
Xy,Xg,%5,%, 20
Or
(b) Solve the following Linear programming problem.
" Minimize Z =x, —3x, + 2x;
© Subject to 3x; —x, +225 27
- 2x, +4x, 512
—4x, +3x, +8x3 <10
Xy ,%q,x320.

12. (a) Solve the given trangportation problem [Table 12 (a)] to maximize the

profit

Origin Destinations

1 2 3 4 Supply

A 40 25 22 33 100

44 35 30 30 30

. C 38 38 28 30 70

Demand 40 20 60 30

Tablel2 (a)

Or

(b) A company has one surplus truck in each of the cities A. B, C,D and E
and one deficit truck in each of the cities 1, 2, 3, 4, 5 and 6. The distance
between the cities in kilometers is shown in table 12(b). Find the
assignment of trucks from cities in surplus to cities in deficit so that the
total distance covered by vehicles is minimum.
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Table 12 (b)

13

Activity Duration

10

Or

(b) A project is composed of following activities as shown in ta
the network and find the critical path. Find the probability to complete

1-2 20
1-3 26
2-3 10
2-4 12
3-4 6
4-5 10

Table 13 (a)

1 the project 3 days later than the critical path time.

| , Duration (Days)
Activi:ty o tm tp

-2 6 6 24

1-3 6 12 18

1-4 12 12 30

2-5 6 6 6

3-b 12 30 48

46 12 30 42

5-6 18 30 54

Table 13 (b)
3

13. (a) The table 13 (a) gives the activities of a construction project and
duration. Draw the network, find the critical path and compute the total,

ble 13(b). Draw
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15.

(a)

(b)

(a)

(b)

A manufacturer is offered two machines A & B. A has cost price of
Rs.2500; its running cost is Rs.400 for each of the first 5 years and
increases by Rs.I00 every subsequent year. Machine B, having the same
capacity as A costs Rs. 1250, has running cost of Rs.600for 6 years
increasing by Rs. 100 per year thereafter. If money is worth 10% per year
which machine should be purchased?

Or

Solve the following sequencing problem shown in table 14 (b) when

_passing out is not allowed.

Job Machinel Machine 2 Machine 3 Machine 4

1 15 5 4 15
2 12 2 10 12
3 16 3 5 16
4 17 3 4 17

Table 14 (b)

Arrivals at a telephone booth are considered to be Poisson with an
average time of 10 minutes between one arrival and the next. The length
of a phone call is assumed to be distributed exponentially with mean
3 minutes.

(i) What is the probability that an arrival will have to wait more than
10 minutes before the phone is free?

(ii) What is the probability that an arrival will take more than 10
minutes altogether to wait for phone and complete the call?

(iii) Find the average number of units in the system.
(iv) Find the probability that there will be 6 or more units waiting for

the call.
Or

A repair shop attended by a single mechanic has an average of 4
customers per hour who bring small appliances for repair. The mechanic
inspects them for defects and quite often can fix them right away or
otherwise render a diagnosis. This takes him 6 minutes on the average.

" Arrivals are Poisson and service time has the exponential distribution.

Find

(i) Probability of finding at least one customer in the shop.
(i) Proportion of time during which the shop is empty.

(iii) Average number of customers in the syatem.

(iv) Average time spent by a customer including service.
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