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BACHELOR’S DEGREE PROGRAMME

<3 Term-End Examination
%% June, 2010
S (APPLICATION ORIENTED COURSE)
AOR-1 : OPERATIONS RESEARCH
Time : 2 hours Maximum Marks : 50

Note : Attempt five questions in all. Question no. 1 is
compulsory. Do any four questions out of questions no.2
to 7. Calculators are not allowed.

1.  Which of the following statements are true and
which are false ? Give reasons for your answer :

(a) The union of any two convex sets is convex.

(b) The following project network has a unique
critical path : 5x2=10

@ (2)- 4

(c) For each cell (i, j) in an optimal solution to a
transportation problem the value
(ui + Uj - Cl])xl] =0

AOR-1 1 P.T.O.



(d)

)

AOR-1

The optimal value of the dual of the
following LPP is 24 :

Max 4x; +3x,

Such that x; +x,<8

x1, X, =0

In a single server queueing system, if the
mean arrival rate is 2 per hour and the
mean service rate 3 per hour, the system will
reach the steady state.

A company has two grades of inspectors 1,
and 2, who are to be assigned for a quality
control inspection. It is required that atleast
2,000 pieces be inspected in a working day
of 8 hours. Grade I inspector can check
pieces at the rate of 40 per hour, with an
accuracy of 97 percent. Grade II inspector
can check pieces at the rate of 30 pieces per
hour with an accuracy of 95 percent.

The wage rate of a Grade I inspector is Rs.
5/- per hour while that of a Grade 2
inspector is Rs. 4 per hour. An error made
by an inspector costs Rs. 3 to the company.
There are only nine Grade I inspectors and
eleven Grade 2 inspectors available in the
company. The company wishes to assign
work to the available inspectors so as to
minimize the total cost of inspection.
Formulate this problem as an LPP.
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(b) Six jobs first go over machine 1 and then

over machine 2. Processing times in hours

are given as follows :

JOB

A|B

C

D

E

F

Machine1] 5|1

9

3

10

7

Machine 2|2 [ 6

7

8

4

5

Find the optimum sequence in which jobs

should be processed, explaining the steps of

the procedure adopted.

3. (a) A company has three coal mines that supply

coal to three steel plants. The monthly

production capacity of the coal mines and

the monthly requirements of the steel plants

are as follows :

Mine [Capacity Plant |Requirement
1 |14 tons 1 j6tons
2 (12 tons 2 |10 tons
3 |5 tons 3 |15 tons

Unit transportation costs from the coal

mines to the steel plants are as follows :

P, P, P,
6] 8 | 4

9 [ 3
1] 2| 6

Obtain an initial basic feasible solution for

AOR-1
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(b)
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the problem by Vogel’s approximation

method. Use the solution to find the

optimum transportation schedule that

minimises the transportation cost.

There is a congestion on the platform of a

railway station. The trains arrive at the rate

of 30 trains per day. The waiting time for

any train to enter the plat form is

exponentially distributed with an average

of 36 minutes. Calculate the following :

(i) The mean queue size.

(ii) The probability that queue size
exceeds 9.

Listed in the table below are the activities
and sequencing requirements necessary for
the completion of a project.

Activity Predecessor Duration in
weeks
A - 6
B A 24
C A 6
D A 12
E A 9
F C,D,E 18
G B, F 12
H G 24

(i) Draw a net work diagram for the
project.




(ii) Find the critical path and the duration
for the completion of the project.

(b)  Write the dual of the following LP problem : 3
Min. Z=3x —2x,+4x,
Subject to
3xq+5x, +4x327
6x;+x,+3x3=4
7x1—2xy—x3<10

X1,X9%320.

5. (a) Use the dual simplex method to solve the 5
following L.P.P.

Max Z= —2x; — x5
Subject to

X1 +xy—x325

Xy —2xy+4x,28
XXXy 2 0.

(b) Solve the following cost minimising 5
assignment problem.

I o m v Vv
Al2 9 2 7 1
Bl 6 8 7 6 1
Cl| 4 6 5 3 1
D4 2 7 3 1
E{5 3 9 5 1
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An investment company wants to study the
investment proposals based on the profit
factor. While analysing a new investment
proposal, the company estimated the
probability distribution for the profit as
follows :

Profit (in
thousands)

Probability( 0.1 [ 0.2 | 0.4 | 0.2 | 0.1

Using the random numbers :

19,7, 90, 2, 57, 28

Simulate the profit of the company for six
trials.

The production department for a company
requires 3,600 kg of raw material for
manufacturing a particular item per year.
It has been estimated that the cost of placing
an order is Rs. 36 and the cost of carrying
inventory is 25 percent of the investment in
the inventories. The price of the raw
material is Rs. 10 per kg.

Determine the following :
(i)  Economic order quantity
(i) Optimal order cycle time and

(iii) Minimum yearly inventory cost.



7. (a)

AOR-1

Find the shortest route in the following map: 5

For air ticket booking, there are two counters 5
for customers. The customers arrive in
poisson fashion at an average rate of 9 per
hour. The service time for booking clerks at

both the counters are exponentially
distributed with mean time of 15 minutes.

The counters remain open for 8 hours

per day.

(i) Find the hours of the day for which

both the clerks are busy.

(i) Find the expected waiting time of
customer in the queue.

7 P.T.O.
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(©)

(d)

(e)
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IREsT 91 & TRAH 8 § UAF hiGH
G )% ﬁquﬁ(ui+v]-——cij)xij=0.
frefafaa LPP &1 8t o1 saw 924 ¥ :
4x; +3x, HT ATTRAHHIT HIQ
Wﬁﬁxl+x2.<_8

xl,x220
TS ek Ui yonel § afg " e S 2
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GO & WG R | TREH TR &l =Fas
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4. (a) TAfoafEa afasw & & ofEeT = @ FA
F fag atfvard wfafafuar i sgwEaw

e JFatY
: T (T=E ®)

A - 6

B A 24

C A 6

D A 12

E A 9

F C,D,E 18

G B, F 12

H G 24
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6xq+x9+3x3=4
7x,—2x,—x3<10
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I on m 1 A"/

Al 2 9 2 7 1

Bl 6 8 7 6 1

Ci| 4 6 5 3 1

D{4 2 7 3 1

E| 5 3 9 5 1
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(b)
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