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10.

Use of statistical table is permitted.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Differentiate feasible and optimal soiution in an LP.

What is duality in LP?

What ié the difference between transportation and transshipment problem?
Diifferentiate assignment problem from tranéportation problem.

Define the terms ‘looping’ and ‘dangling’ in a network.

What is the difference between critical and non critical activity in a project
network?

Give the applications of the following inventory policies.

(a) Periodic review policy

(b) Continuous review policy.
Distinguish between static and dynamic EOQ models.

What are the elements of a queuing system?

?

The cashier in a bank serves 12 customers on the average per hour. Customers
arrival is according to Poisson process with a mean of 6 customers per hour.
Find the probability that the queueing system is idle.
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12.

PART B — (5 x 16 = 80 marks)

(a) Solve the following Linear Programming problem (16)
Maximize Z = 4x; + 3x, + 6x3 - ' '
Subject to 2x; + 3x,; + 2x; < 440

4x; + 3x3 <470
2x, + 5x, < 430
xl,xz,x3 > 0.

Or

(b) Solve the following Linear Programmihg problem (16)
Subject to 3x; —xp +2x3 27

Xp,%9,%3 2 0.

(a) Five operators are to be assigned to five machines. The assignment costs
are given in Table 12(a). Find the assignment of operators to machines so
that the total cost is minimized. (16)

1 2 3 4 5

1 10 5 13 15 16

2 3 9 18 3 6

3 10 7 2 2 2

4 1 9 7 12

5 7 9 10 4 12

Table 12(a)
.Or
(b) Solve the given transportation problem given in Table 12 (b) to minimize
the total cost. : (16)
Origin Destination Supply
1 2 3 4

A 40 25 22 33 30

B 44 35 30 30 50

C 38 38 28 30 40
Demand 30 20 40 30

Table 12(b)

2 95143




[image: image3.png]13.

14.

(a)

(b)

(a)

The routes and their lengths in km between city 1 (node 1) and four other
cities (node 2 to 5) are shown in figure 13(a). Use Dijkstra’s algorithm to
find the shortest route between city 1 and the remaining four cities.

100

Figure 13(a)

Or

A project consists of 8 activities and their time estimates are as shown in
Table Draw the network, determine critical path and calculate event
slacks. Determine the probability of project completion if the scheduled
completion time is 23 weeks. (16)

Activity 12 2-3 24 25 36 46 57 6-7
To 3 3 2 4 4 0 3 1
Tm 3 6 4 6 6 0 4 5
T 3 9 6 8 8 0 5 8

Duration

Table 13(b)
To-Optimistic time, Tm-Most likely time and Tp-Pessimistic time.
An automobile manufacturing company is purchasing an item from
outside suppliers. Demand is 10000units/year. Cost of the item is

Rs.5/unit and procurement cost is estimated to be Rs.100/order. Cost of
carrying inventory is 25%. If the consumption rate is constant determine

1) EOQ
(i1) Total cost.

The company decides to manufacture the above item with an
equipment which produces 100 units/day. The cost of unit thus
produced is Rs. 3.5/unit and setup cost is Rs150. How the result
varies in the second case and which is better? (16)

Or

3 95143




[image: image4.png]15.

(b)

The probability distribution of monthly sales of a certain item is shown in
table

Monthly sales 0 1 2 3 4 5 6 7 8
"Probability 0.01 0.04 0.25 0.30 0.23 0.08 0.05 0.03 0.01

(a)

(b)

Table 14(b)

The cost of holding inventory is Rs.8 per unit per month. A stock of 5
items is maintained at the start of each month. If the shortage cost is
proportional to both time and quantity short, find the imputed cost of
shortage of unit item for unit time. (16)

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 '

()  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 system

(iv) Average time spent by a customer including service. (16)

Or

A bank has two tellers working on savings account. The first teller
handles only withdrawals while the second teller handles deposits only.
The service time distribution for both deposits and withdrawals follows
exponential distribution with mean of 3 minutes/customer. The
depositor’s arrival follows Poisson distribution with an arrival rate of
16 per hour. Withdrawers also arrive in a Poisson fashion with a mean of
14 per hour. Find (16)

(i) The average waitihg time for depositors and withdrawers if each
teller could handle both withdrawals and deposits.

(ii) The average waiting time if the mean service time is increased to
3.5 minutes.
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