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OPERATIONS RESEARCH  - QUESTION BANK (UNIT WISE)    R16   (A.Y:2020-21) ODD SEMESTER
Unit-I
1.  A firm produces three products. These products are processed on three different machines. The time required to manufacture one unit of each of the three products and the daily capacity of the three machines are given in the table below: 
	Machine
	Time per unit(minutes)
	Machine capacity (Minutes/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 number of units to be manufactured for each product daily. The profit per unit for product 1,2 and 3 is Rs..4,Rs.3 and Rs.6 respectively. It is assumed that all the amounts produced are consumed in the market. Formulate the mathematical model for the problem.
(2) Solve the following LPP by simplex method
Max. Z =3X1+2X2+5X3		
S.T.C 2X1+2X2+X3≤430
3X1+2X3≤460
X1+4X2≤420; and X1, X2, X3≥0
(3) Solve the following LPP  
Min.Z =8X1+2X2
Subject to -4X1+2X2≤1
                   5X1-4X2≤3
              & X1,X2≥0
[bookmark: _GoBack](4) Solve the following LPP by Graphical method
 Max. Z =20X1+10X2			
S.T.C X1+2X2 ≤ 40
   3X1+X2 ≥ 30
  4X1+3X 2≥ 60
and X1, X2 ≥ 0
(5) Solve the following LPP by Big M method
 Max. Z =X1+2X2+3X3-X4
S.T.C X1+2X2+3X3=15
    2X1+X2+5X3=20
X1+2X2+X3+X4=10
and  X1, X2, X3,  X4 ≥0
(6) Use Two –Phase simplex method to solve
	Max.Z =5X1+8X2
Subject to  3X1+2X2 ≥ 3
                  X1+2X2  ≥ 4
	X1+X2≤ 5
              & X1,X2≥0
(7) (a)Define slack and surplus variable.
(b) Write the general rules for converting primal to its dual with example.
(c)Define optimal solution.
(d)What is objective function?
Unit-II
(1) Determine the optimum assignment schedule for the following assignment schedule for the following assignment problem. The cost matrix is given below.
	                         Machine

	
	1
	2
	3
	4
	5
	6

	A
	11
	17
	8
	16
	20
	15

	B
	9
	7
	12
	6
	15
	13

	C
	13
	16
	15
	12
	16
	8

	D
	21
	24
	17
	28
	02
	15

	E
	14
	10
	12
	11
	15
	06


(2) Solve the transportation problem with unit transportation costs in rupees and units of demand and supply as given below:
	Destination

	

Source
	
	D1
	D2
	D3
	D4
	Availability

	
	F1
	10
	13
	11
	8
	65

	
	      F2
	       9
	    12
	     12
	   10
	     44

	
	F3
	13
	9
	11
	9
	41

	Demand
	
	60
	40
	55
	45
	



(3)Determine the optimum solution to each of the following degenerate transportation problem
	
	D1
	D2
	D3
	D4
	D5
	ai

	O1
	4
	7
	3
	8
	2
	4

	O2
	1
	4
	7
	3
	8
	7

	O3
	7
	2
	4
	7
	7
	9

	O4
	4
	8
	2
	4
	7
	2

	bj
	8
	3
	7
	2
	2
	




(4) Solve the following transportation problem is maximize profit.
	Destination

	

Source
	
	A
	B
	C
	D
	Availability

	
	1
	15
	51
	42
	     33
	23

	
	      2
	       80
	      42
	      26
	     81
	      44

	
	3
	90
	40
	66
	60
	33

	Demand
	
	23
	31
	16
	30
	


(5) Solve the following traveling salesman problem so as to minimize the cost per cycle.
	                                              


From
	To

	
	
	A
	B
	C
	D
	E

	
	A
	___
	3
	6
	2
	3

	
	B
	3
	___
	5
	2
	3

	
	C
	6
	5
	____
	6
	4

	
	D
	2
	2
	6
	____
	6

	
	E
	3
	3
	4
	6
	____



(6) (a)Define unbalanced assignment problem.
(b)Difference between transportation and assignment problem.
(c)How to convert the unbalanced transportation problem to balanced problem?
(d) Define non-degenerate basic feasible solution.
(e) Explain Lowest cost method. 
(f)How maximization problems are solved using assignment model technique?
(g)When does a transportation problem has(i)unique solution (ii)alternative solution?
Unit-III
(1) We have five jobs of which must go through two machines in the order AB, processing times are given in the table below:
	 Job No 
	1
	2
	3
	4
	5

	Machines A
	10
	2
	18
	6
	20

	Machines B
	4
	12
	14
	16
	8


Determine a sequence for the five jobs that will minimize the total elapsed time.
(2)A company has six jobs which go through three machines X,Y and Z in order XYZ.The processing time in minutes for each job on each machine is as follows:
	Job
Machine↓
	1
	2
	3
	4
	5
	6

	X
	18
	12
	29
	36
	43
	37

	Y
	7
	12
	11
	2
	6
	12

	Z
	19
	12
	23
	47
	28
	36


What should the sequence of job?
(3) Four jobs are to be processed on each of the four machines in the order M1-M2-M3-M4 as shown in the following table. Find the total minimum elapsed time if no passing of jobs is permitted.
	            MACHINE
JOB

	M1
	M2
	M3
	M4

	A
	13
	8
	7
	14

	B
	12
	6
	8
	19

	C
	9
	7
	5
	15

	D
	8
	5
	6
	15


(4) (a)Give Johnson’s method for determining the optimal sequences for processing n jobs on two machines.
(b) Define total elapsed time.
(c)Define ideal time
Unit-IV
(1) A milk plant is offered an equipment A which is priced at Rs.60000 and the costs of operation and maintenance are estimated to be Rs.10000 for each of the first 5 years, increasing every year by Rs.3000 per year in the sixth and subsequent years. If money carries the rate of interest 10% per annum what would the optimal replacement period?
(2)(a) A firm is considering the replacement of machine. The purchase price of the machine is Rs.16600 while its scrap value is Rs. 1600.The data on maintenance cost in various years are as follows
	Year
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Maintenance
	300
	700
	1000
	1500
	2100
	2800
	3600
	4800
	6200


What is the optimum replacement interval?
(b)What is Replacement? Describe some important replacement situations and replacement policies.
(3) The following failure rates have been observed for a certain type of light bulb.
	End of
Week
	1
	2
	3
	4
	5
	6
	7

	Probability failure to date
	0.05
	0.15
	0.25
	0.46
	0.68
	0.88
	1

	
	
	
	
	
	
	
	


The replacement of a individual bulb on failure cost Rs.1.25.The cost of group replacement is 80 paisa per bulb. Determine the better one among the individual and group replacement policies.
(4)A machine costs Rs. 10000.Operating costs are Rs.500 per year for the first five years. In the sixth and succeeding years the operating cost increases by Rs. 100 per year. Find the minimum length of the required to hold the machine before it is replaced.
(5)There are two machines A and B.A cost Rs 2500 and its running cost is Rs.400 per for the first five years .It is increasing by Rs 100per year  afterwards A costs Rs 1250 with running cost Rs 600 per year for the first 6 years   increasing by Rs.100 per year thereafter. If money is worth 10% per year and both machines have no scrap value, determine which machine should be purchased. 
(6) The cost of a machine is Rs 5000. The maintenance cost during the nth year is given by Cn = 500(n – 1) where n = 1, 2, 3,… Suppose the discount rate is 5% per year. After how many years will it be economical to replace the machine?
(7)(a) Describe various types of replacement situations.
(b)Define present worth factor.
(c)Define individual replacement policy
(d)Define Group replacement policy.
UNIT V
(1) Two players P and Q play the game. Each of them has to choose one of the three colours: White (W).Black(B) and Red(R) independently of the other. Thereafter the colours are compared. If both P and Q has chosen white, neither wins anything. If player P selects white and player Q black, player P loses Rs.2 /-or player Q wins the same amount and so on. If player P selects white and player Q red, player P wins Rs.7 /-or player Q loses the same amount and so on. If both P and Q has chosen black, player P wins Rs.5 /- . If both P and Q has chosen red, player P wins Rs.8 /- . If player P selects black and player Q white, player P wins Rs.2 /. If player P selects black and player Q red, player P wins Rs.6 /. If player P selects red and player Q white, player P wins Rs.3 /. If player P selects red and player Q black, player P loses Rs.3 /.Find the optimum strategies for P and Q and the value of the game.
(2) Solve the following 2×4 game by graphical method                                                                                                                                                                                                                                                                                                                                       
	Player B
Player A↓
	1
	2
	3
	4

	1
	3
	3
	4
	0

	2
	5
	4
	3
	7


(3) Use the notation of dominance to simply the rectangular game with the following pay off and solve it by graphically


	Player K
Player L↓
	I
	II
	III
	IV

	1
	18
	4
	6
	4

	2
	6
	2
	13
	7

	3
	11
	5
	17
	3

	4
	7
	6
	12
	2


(4) Solve the following game
	Player B
Player A↓
	I
	II
	III
	IV

	1
	-5
	3
	1
	20

	2
	5
	5
	4
	6

	3
	-4
	-2
	0
	-5


(5) Obtain the optimal strategies for both players and the value of the game for two-person zero-sum game whose payoff matrix is given below 
            
	Player B
Player A↓
	B1
	B2

	A1
	-6
	7

	A2
	4
	-5

	A3
	-1
	-2

	A4
	-2
	5

	A5
	7
	-6


(6)(a) Explain MAXIMIN-MINIMAX principle.
    (b)In a game of matching coins with two players suppose A wins one unit of value when there are two heads, wins nothing when there are two tails and losses ½ unit of value when there are one head and one tail. Determine the payoff matrix, the best strategies for each player and the value of game to A.
(7)A and B play a game in which each has three coins, a 5p,a 10p and a 20p.Each selects a coin without the knowledge of the other’s choice .If the sum of the coins is an odd amount, A wins B’s coin; If the sumis even B win’s A’s coin. Find the best strategy for each player and the value of the game.    
(8) Define  
        (a)Saddle point
       (b)Strategy
      (c)Payoff matrix
      (d)Mixed strategy
      (e)Pure strategy
       (f)Game
       (g)value of the game
(9)Write a note on (i)two person zero-sum game
                               (ii)competitive games
                              (iii)dominance rule

UNIT VI
(1) A Xerox machine in an office is operated by a person who doses other jobs also. The average working time for a job is 6 minutes per customer on an average every 12 minutes one customer arrive for Xeroxing find 
i)The Xerox machine utilization.
ii)Percentage of time that an arrival has not to wait.
iii) Average time spent by a customer.
iv)Average queue length and
v)The arrival time ,if the management is willing to deploy the person exclusive for Xeroxing when average time spent by a customer exceeds 15 minutes.
(2) On a telephone booth average time between the arrival of one man and the next is 10 mins, and the arrivals are assumed to be Poisson. The mean time of using the phone is 4 mins. and is assumed exponentially distributed. Calculate 
1. The probability that a man has to wait after he arrives.
1. The average length of waiting lines forming from time to time.
1. By how much the flow of arrivals should increase to justify the installation of a second telephone. Assume that second booth can be provided only a person has to wait minimum for 4 mins for the phone.
(3)Customers arrive at a Petrol pump according to a poission process with an average  time of 5 min between arrivals. The service time is exponentially distributed with mean time of 2 min. Find
1. The average queue length.
1. Average number of customers in the queue system
1. Average time spent by a customer in the petrol pump
1. Average waiting time of a customer before receiving the service.
If the waiting time in queue is 4 min ,a second pump will be opened. What should be the arrival rate for opening second pump?
(4) Find the optimal order quantity for a product for which the price breaks are as follows. Annual demand for an item is 6000 units. Ordering cost is Rs.600 per order. Inventory carrying cost is 18% of the purchase price
	Quantity
	Unit cost(Rs)

	1≤q1<2000
	20

	2000≤q2<4000
	15

	4000≤q3
	9



(5)A company wants to meet its annual demand of 20000 units. It involves ordering cost of Rs.200 per order and carrying cost of 10% per year. The basic price is Rs.8 per unit. This price is in effect of all ordered half less than 5000 units. Orders for 5000 or more but less than 10000 units may be purchased per Rs.7.50 per unit. Orders for 10000 or more units may be purchased for Rs.7.25 per unit. Determine the EOQ.
(6)A factory requires 3600 kg of raw material for producing an item per year. The cost of placing an order is Rs.36 and the holding cost of the stock is Rs. 2.50 per kg per year. Determine
(a)The economic lot size.
(b)The period of one run.
(c)The number of shortages per run.
(7)Find the optimal order quantity for a product for which the price breaks are as follows.
	Quantity
	Unit cost (Rs)

	1≤q1<50
	10

	50≤q2<100
	09

	100≤q3
	08


The monthly demand for the product is 200 units, the cost of storage is 25% of the unit cost and ordering cost is Rs.20 per order.
 (8) A person repairing radios find that the time spent on the radio sets has exponential distribution mean 20 minutes. If the radios are repaired in the order in which they come in and their arrival approximately Poisson with an average rate of 15 for 8-hour day, what is the repairman’s expected idle time each day? How many jobs are ahead of the average set just brought in?  
(9) (a)Explain various types of Queuing Models.
      (b)Define (i) balking
                      (ii)reneging
                      (iii)jockeying
                       (iv) Transient and steady stat 
                       (v)lead time
                      (vi)set up cost
                     (vii)holding cost
                    (viii)Lead time
(c)Write the Kendal notation.
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