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B.E. (Mechanical) (Semester — VII) Examination, 2008
OPERATION RESEARCH (Elective - I)

Day and Date : Tuesday, 25-11-2008 Total Marks :100
Time : 10.00 a.m. to 1.00 p.m.

Instructions : 1) Attempt any three questions from Section I and any three
questions from Section II.
P 2) Make suitable assumptions for missing data and state the
same clearly.

3) Figures to the right indicate full marks.
SECTION -1

~
1.+a) Enumerate various OR models and their applications. 8
*6) A firm manufactures three products A, B and C. Their profits per unit are
Rs. 300/~ Rs. 200/- and Rs. 400/- respectively. The firm has two machines
and the required processing time in minutcs on each machine for each
product is given in the following table.

Product .
A B o
e
LJ
1 4 3 s
Machine
2 e 2 4

Machines 1 and 2 have 2000 and 2500 machine minute, respectively. The
upper limits for the production volumes of the product A, B and C are 100
units, 200 units and 50 units respectively. However the firm must produce
a minimum of 50 units of product A. Develop a L.P model for this
‘manufacturing situation to determine the production volume of each product :
such that total profit is maximised. 8 4
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' i) Degenerate solution
i) Unbound solution

iif) Infeasible solution




[image: image2.jpg]2 I

Formulate and solve the dual of following LPP. Also find opﬁlppﬂ"ﬂw
of primal objective function as well as primal variables.
Minimise Z =24 x, +30x,
i Subjectto  2x, +3x, > 10
' 4x,+9x, 2 15
6x, +6x, > 20
X% 2 0

1-536

)

12

) A machine operator processes S types of items on his machine each week
3 and choose sequence for them. The setup cost per change depends on the
i_ item presently on machine and set up to be made according to following
, table

; c
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If he processes each type of item once and only once each week, how
should he sequence the items on his machine in order to minimise the total
setup cost? > %

b) A construction company is interested in taking loans from banks for some

* of its projects. The rates of interest and lending capacity differ from bank
1o bank. All these projects are to be completed. The relevant details are
provided in the following table. Assuming the role of consultant,
ﬁmyumhwizmddmmlouwmnﬂam
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4. a) Explain Bellman's principle of optamility in dynamic programming. Also
enumerate applications of dynamic programming model. 6
b) Find the optimum solution to the following integer programming problem. 10
Maximum Z = 5x, + 8x,
Subjectto  x,+2x, <8
4x +x, < 10

X, %, >0 and integers.

SECTION -1

5+4) Solve following game by graphical method to determine optimum strategies
of players A and B as well as value of game.

Pay off matrix of player A

Player B

6} Explain following terms w.r.t. games theory
i) Player
ii) Strategy
iii) Value of game
iv) Dominance Property
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»Exphm following terms in relation with queumg model
‘Bulk Arrival
Jockeying
iii) Balking :
iv) Reheging. » 8
) Following table gives the operation cost, maintenance cost and salvage
value at the end of every year of a machine whose purchase value is Rs. 12,000.

Find the economic life of the machine assuming, 8
Interest rate as0 %
End of year (n) 1 2 3 4 5 6 7 8

Operation costat 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000
end of year Rs. ¥

Maintenance cost at 2,500 3000 3500 4000 4500 5000
end of year Rs.

‘Salvage cost at 8,000 7,000 6,000 5,000 4,000 3,000 2,000 1,000
end of year Rs. .





