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OPERATION RESEARCH

(Common to Mechanical Engineering, Production Engineering, Mechanical Manufacturing Engineering, Mechatronics and Metallurgy and Material Technology)
Time: 3 hours






        Max. Marks: 70
Answer any FIVE questions

All questions carry equal marks
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1.a)
Solve the following system of equations by matrix method 
x+y+2z=4, 2x-y+3z=9, 3z-y-z=2.

b)
If all the letters of word ‘ENGINEER’ be written at random, what is the probability that all the letters E are found together.

2.
Find the mean, median, mode and standard deviation for the following data:
	Mid value
	15
	20
	25
	30
	35
	40
	45
	50
	55

	Frequency
	2
	22
	19
	14
	3
	4
	6
	1
	1


3.
A salesman territory consists of three cities A, B and C.  He never sells in the same city on successive days.  If he sells in city A, then the next day he sells in city B.  However, if he sells in either B or C, the next day he is twice as likely to sell in city A as in the other city.  In the long run how often does he sell in each of the cities.

4.
Show that n the number of arrivals in a queue in time t follows Poisson distribution.

5.
A newspaper boy buys papers for 50 paise each and sells them for 70 paise each.  He cannot return unsold newspapers.  Daily demand has the following distribution.

	No. of customers:
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32

	Probability:
	.01
	.03
	.06
	.10
	.20
	.25
	.15
	.10
	.05
	.05


If each days demand is independent of the previous day’s, how many papers should he order each day?
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OR

6.
A tourist car owner has 25 taxis in operation.  He keeps three drivers as reserve to attend the calls, in case the scheduled driver reports sick.  The probability distribution of sick drivers is as follows:

	Number of sick:
	0
	1
	2
	3
	4
	5

	Probability:
	0.20
	0.25
	0.20
	0.15
	0.12
	0.08


Use Montecarlo method to estimate the utilization of reserve drivers and the probability that at least one taxi will be off the road due to non availability of a driver.
7.
Minimize 
Z = x1 - 3x2 + 3x3

Subject to 
3x1 - x​2 + 2x3 ( 7




2x1 + 4x2 ( -12




-4x1 + 3x2 + 8x3 ( 10




x1, x2, x3 ( 0.

8.
Use Dynamic programming to maximize Z=x1+9x2 subject to the constraints 

2x1 + x2 ( 25



         x2 ( 11



    x1, x2 ( 0
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