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Answer ALL questions (5 x 20 = 100 Marks)

1.
a.
Solve the following LPP by simplex methods 


Minimize Z = 8x1 – 2x2 


subject to   (4x1  + 2x2  ≤  1


5x1 ( 4x2 ≤ 3  and 


x1, x2 ≥ 0.








               





(10)

b.
Solve by two phase simplex method 


Maximize 
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Subject to  


2x1 + 4x2 + 6x3 - s1 + R1 = 15


6x1 + x2 + 6x3 - s2 + R2 = 12


x1,  x2,  x3,  s1,  s2,  R1   R2 ≥ 0 












(10)
(OR)

2.
Solve the following L.P.P.

Maximize 15x1 + 6x2  + 9x3  + 2x4

Subject to   2x1 + x2 + 5x3 + 6x4 ≤ 20

3x1 + x2 + 3x3 + 25x4  ≤ 24

7x1 + x4  ≤ 70

x1 , x2, x3, x4  ≥ 0
3.
Solve the transportation problem
	
	1
	2
	3
	4
	Supply

	I
	21
	16
	25
	13
	11

	II
	17
	18
	14
	23
	13

	III
	32
	27
	18
	41
	19

	Demand
	6
	10
	12
	15
	


(OR)
4.
a.
Four different jobs can be done in four different machines.   The setup and take down time 
costs are assumed to be prohibitively high for change overs.   The matrix  below gives the 
cost in Rupees for processing job on machine.
	
	Machines

	
	J1
	5
	7
	11
	6

	Jobs
	J2
	8
	5
	9
	6

	
	J3
	4
	7
	10
	7

	
	J4
	10
	4
	8
	3


How should the job be assigned to the various machine so that the total cost is 
minimized.
















(10)


b.
Give the difference between the transportation problem and the assignment problem.
(10)
[P.T.O]
5.
a.
Solve the following sequencing problem giving an optimal solution if passing is not 
allowed.

















(12)
	
	Machines

	
	
	M1
	M2
	M3
	M4

	
	A
	13
	8
	7
	14

	Jobs
	B
	12
	6
	8
	19

	
	C
	9
	7
	8
	15

	
	D
	8
	5
	6
	15



b.
Solve the following game whose pay off matrix is given below.
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(OR)
6.
Find the sequence that minimizes the total elapsed time required to complete the following tasks on the machines in the order 1 – 2 - 3.   Find also the minimum total elapsed time (hours) and the idle times on the machines.

	Task
	A
	B
	C
	D
	E
	F
	G

	Time on

Machine 1
	3
	8
	7
	4
	9
	8
	7

	Machine 2
	4
	3
	2
	5
	1
	4
	3

	Machine 3
	6
	7
	5
	11
	5
	6
	12


7.
a.
Calculate the earliest start, earliest finish, Latest start, Latest finish of each activity of the 
project given below and determine the critical path of the project.




(10)
	Activity
	1(2
	1(3
	1(5
	2(3
	2(4
	3(4
	3(5
	3(6
	4(6
	5(6

	Duration in weeks
	8
	7
	12
	4
	10
	3
	5
	10
	7
	4



b.
The following table indicates the details to a project.  The duration are in days

(10)
	
	Activity
	1(2
	1(3
	1(4
	2(4
	2(5
	3(4
	4(5

	a
	Optimistic time
	2
	3
	4
	8
	6
	2
	2

	M
	Most likely time
	4
	4
	5
	9
	8
	3
	5

	b
	Pessimistic time
	5
	6
	6
	11
	12
	4
	7


   

i)
Draw the network  
ii)
Find the critical path


iii)  Determine the expected standard duration of the completion time
(OR)
8.
The following data is pertaining to a project with normal time and crash time. 
	Jobs
	Normal
	Crash

	
	Time
	Cost
	Time
	Cost

	1-2
	8
	100
	6
	200

	1-3
	4
	150
	2
	350

	2-4
	2
	50
	1
	90

	2-5
	10
	100
	5
	400

	3-4
	5
	100
	1
	200

	4-5
	3
	80
	1
	100


a. If the direct cost is Rs.100 per day find the least cost schedule (optimum duration)
b. What is the minimum duration?
c. Check if optimum duration is the same as minimum duration  
9.
Compulsory:
Cars arrive at a petrol pump, having one petrol unit, in Poisson fashion with an average of 10 cars per hour.  The service time is distributed   exponentially with a mean of 3 minutes.


Find:
a.
Average number of cars in the system
b.
Average waiting time in the queue



c.
Average queue length





d.
Find the probability that the number of Cars in the system is 2.
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