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                Answer any FIVE questions 
        (5 ( 20 = 100)
	1.
	(a)
	A firm produces three products. These product are processed on three different 
machines. The time required to manufacture one unit of each of the three product 
and the daily capacity of the three machines are given below:

Machine

Time per unit (min)

Machine 
capacity (min/day)

Product 1

Product 2

Product 3

M1
2

3

2

440

M2
4

-

3

470

M3
2

5

-

430

It is required to determine the daily number of units to be manufactured for each product. The profit per unit for product 1,2 and 3 is Rs. 4, Rs. 4, and Rs. 6 respectively. It is assumed that all the amounts produced are consumed in the market. Formulate the mathematical model as an LPP.

	
	(b)
	Solve the following LPP graphically:
Maximize   z = 2x1 + x2 subject to

                         x1 + 2x2 ( 10
                         x1 + x2 ( 6

                         x1 – x2 ( 2

                         x1 – 2x2 ( 1

                         x1, x2 ( 0.

	2.
	(a)
	Express the following LPP in standard matrix form
     Maximize z = 4x1 + 2x2 + 6x3
         Subject to  2x1 + 3x2 + 2x3 ( 6

                           3x1 + 4x2 = 8

                           6x1 – 4x2 + x3 ( 10

                           x1, x2, x3 ( 0.

	
	(b)
	Use simplex method to solve the LPP 
    Maximize z = 2x1 + 5x2 subject to

                      x1 + 4x2 ( 24

                      3x1 + x2 ( 21

                      x1 + x2 (  9

                      x1, x2, ( 0.

	3.
	Use two-phase method to solve

     Maximize z = 2x1 + x2 + 
[image: image1.wmf]4

x

3

 subject to

                            4x1 + 6x3 + 3x3 ( 8

                            3x1 – 6x2 – 4x3 ( 1

                            2x1 + 3x2 – 5x3 ( 4

                            x1, x2, x3 ( 0.

	4.
	(a) 
	Obtain the dual of the following primal

   Minimize z = 3x1 – 2x2 + x3, subject to

                  2x1 – 3x2 + x3 ( 5

                  4x1 – 2x2 ( 9

                  –8x1 + 4x2 + 3x3 = 8

                x1, x2, ( 0,  x3  unrestricted in sign.

	
	(b)
	Using dual simplex method K solve

       Minimize z = 2x1 + x2 subject to

                             3x1 + x2 ( 3

                             4x1 + 3x2 ( 6

                             x1 + 2x2 ( 3

                             x1, x2, ( 0.

	5.
	Solve the following transportation problem, where cell entries are unit costs

Q1
Q2
Q3
Q4
Q5
Available

O1
68

35

4

74

15

18

O2
57

88

91

3

8

17

O3
91

60

75

45

60

19

O4
52

53

24

7

82

13

O5
51

18

82

13

7

15

Required

16

18

20

14

14



	6.
	Five wagons are available at station 1, 2, 3, 4, and 5. These are required at five station I, II, III, IV and V. The mileages between various stations are given in the table below: How should the wagon be transported so as to minimize the total mileage covered?
I

II

III

IV

V

1

10

5

9

18

11

2

13

9

6

12

14

3

3

2

4

4

5

4

18

9

12

17

15

5

11

6

14

19

10



	7.
	The information regarding jobs to be scheduled through two machines are given below. Determine the order in which the jobs should be produced in order to minimize the total time required to finish out all the jobs:
Jobs

Time for turning
(min)

Time to Threading
(min)

1

3

8

2

12

10

3

5

9

4

2

6

5

9

3

6

11

1

Also find the total processing time and idle times of both the machines.

	8.
	The cost of a machine is Rs. 6,100 and its group value is Rs. 100. The maintenance cost found from experience are as follows:
Year:

1

2

3

4

5

6

7

8

Maintenance cost in Rs.

100

250

400

600

900

1200

1600

2000

When should the machine be replaced?

	9.
	A particular item has a demand of 9000 units/year. The cost of one procurement is Rs. 100 and the holding cost per unit is Rs. 2.40 per year. The replacement is instantaneous and no shortage are allowed. Determine the following:
(i) the economic lot size.
(ii) the number of orders per year.

(iii) the time between orders

(iv) the total cost per year if the cost of one unit is Rs.1



	10.
	Consider the problem of designing electronic devices to carry time power cells, each of which must be located within three electronic systems. If one system’s power fails, it is powered on an auxiliary basis by the cells of the remaining systems. The probability that any particular system will experience a power failure depends on the number of cells originally assigned to it. Estimated power failure probabilities for a particular system are given below:
Power Cells
Probability of system power failure
System 1 
System 2
System 3
1

0.5

0.60

0.40

2

0.15

0.20

0.25

3

0.04

0.10

0.10

4

0.02

0.05

0.05

5

0.01

0.02

0.01

Determine the number of power cells to be assigned to each system to maximize the overall system reliability.
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