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BACHELOR’S DEGREE PROGRAMME 

(BDP) 
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June, 2022 

AOR-01 : OPERATIONS RESEARCH 

Time : 2 Hours     Maximum Marks : 50 

Note : (i)  Question No. 1 is compulsory. 

 (ii)  Answer any four questions out of 

Question Nos. 2  to 7.  

 (iii) Use of calculators is not allowed.  

1. Which of the following statements are true and 

which are false ? Give a short proof or a 

counter-example in support of your answer :  10 

(i) When the ordering quantity is the same as 

EOQ, the ordering cost is equal to the 

holding cost.  
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(ii) 1 21, 2x x
 

 and 3 1x   is a basic 

feasible solution for the system of 

equations : 

  1 2 3 4x x x  

1 2 32 5x x x    

(iii) In an assignment problem, the optimal 

solution is always along the main diagonal.  

(iv) In order to shorten a project completion 

time, we must reduce the duration of non-

critical activities.  

(v) Little’s formula relates the waiting time of 

a customers and the number of customers 

present in a service facility.  

2. (a) Find the optimum order quantity for a 

product for which the price breaks are as 

follows :  

Quantity Unit Cost (`) 

0 1Q  < 800  ` 1.00 

800 2Q    ` 0.98 

The yearly demand for the product is 1600 

units per year, cost of placing an order is  

` 5, the cost of storage is 10% per year.  5 
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(b) A road transport company has one 

reservation clerk on duty at a time. The 

clerk handles information of bus schedules 

and makes reservations. Customers arrive 

at a rate of 8 per hour and the clerk can 

serve at 12 customers on an average per 

hour. After stating your assumptions, 

answer the following : 5 

(i) What is the average number of 

customers waiting for service of the 

clerk ? 

(ii) What is the average time a customer 

has to wait before getting service ? 

3. (a) The following is the optimal table of a 

maximising LPP, where 3 4,x x  and 5x  are 

slack variables : 

BC  Basic 

Variables 

3 5 0 0 0 Solu-

tion 
1x  2x  3x  4x  5x  

3 1x  1 0 
1

3
 0 

2

3
 2 

0 4x  0 0 
2

3
 1 

4

3
 0 

5 2x  0 1 0 0 1 6 

  0 0 –1 0 –3 36 
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Suppose a new constraint 1 22 8x x  is 

added to the LPP. Find the new optimal 

solution of the resulting LPP. 5 

(b) A readymade garment company has to 

process 7 items through two stages of 

production, viz, cutting and sewing. The 

time taken by each of these items at the 

different stages are given as : 

Item Cutting Sewing 

1 4 3 

2 8 5 

3 3 6 

4 5 4 

5 5 8 

6 12 5 

7 7 8 

Find an order in which seven items are to 

be processed so as to minimize the total 

processing time. 5 

4. (a) Consider the following ILPP : 

Max. : 

1 2 32x x x  
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s. t. : 

    1 2 3 5x x x   

1 2 32 3 7x x x   

          1 2 3, , 0x x x   

where 1 2,x x  and 3x  are integers. The final 

table for the LP relaxation is given below : 

BC  BV  
2 1 1 0 0 

Solution 
1x  2x  3x  4x  5x  

0 4x  0 
1

2
 

1

2
 1 

1

2
 

3

2
 

2 1x  1 
3

2
 

1

2
 0 

1

2
 

7

2
 

  0 –2 0 0 –1 –7 

Use the branch and bound algorithm to 

find the optimal solution of the ILPP. 6 

(b) A factory has four machines. Four jobs are 

required to be processed on them. Each 

machine must be assigned exactly one job. 

The time (set-up and processing) 

requirement of each machine to complete 

any job in shown ahead. How should the 

jobs be assigned to the machines so that 

the total time needed to complete the jobs 
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is minimized ? What is the total machine 

time for the optimal assignment ? 4 

Machine 
Time (in hours) 

Job 1 Job 2 Job 3 Job 4 

1 14 5 8 7 

2 2 12 6 5 

3 7 8 3 9 

4 2 4 6 10 

5. (a) A vessel is to be loaded with stocks of  

3 items. Each unit of item i has a weight 

iw  and value .ir  The maximum cargo 

weight the vessel can take is 5 and details 

of the three items are as follows : 

i iw   ir   

1 1 30 

2 3 80 

3 2 65 

Find the optimal cargo loading without 

exceeding the maximum cargo weight by 

using dynamic programming.  5 

(b) A company operating 50 weeks in a year is 

concerned about the stocks of copper cable. 

The cost is ` 240 a metre and there is a 
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demand for 8000 metres a week. Each 

replenishment costs ` 1,050 for 

administration and ` 1,650 for delivery, 

while holding costs are estimated at 25% of 

the value held a year. Assuming no 

shortage are allowed. What is the optimal 

inventory policy for the company ? 5 

6. (a) A sugar manufacturer has two production 

processes. In one hour, process I makes  

100 kg of grade I (high quality) sugar and 

also produces 140 kg of grade II sugar as a 

by-product. Process II makes in one hour 

60 kg of grade I (high quality) sugar and 

also produces as a by-product 40 kg of 

grade II sugar. The manufacturer is 

confident that during the festival season 

all the sugar that is made can be sold. He 

has committed to selling at least 6000 kg of 

grade I and 5600 kg of grade II for the 

season. The revenue earned by selling 1 kg 

of grade I sugar is ` 4 (irrespective of the 

process used) and the revenue earned by 

selling 1 kg of grade II sugar is ` 2 

(irrespective of the process used). 

Formulate the problem of maximizing the 

total revenue earned as an LPP. Solve the 

LPP by graphical method.  6 
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(b) A supermarket has two persons serving at 

the counters. The customers arrive in a 

Poisson fashion at the rate of 12 per hour. 

The service time is exponential with mean 

6 minutes. Find : 4 

(i) the probability that an arriving 

customer has to wait for service. 

(ii) the average number of customers in 

the system.  

7. (a) A project schedule has the following 

characteristics : 

Activity  Time 

1—2 4 

1—3 1 

2—4 1 

3—4 1 

3—5 6 

4—9 5 

5—6 4 

5—7 8 

6—8 1 

7—8 2 

8—10 5 

9—10 7 
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Construct PERT network and find the 

critical path. 6 

(b) A confectioner sells confectionery items. 

Past data of demand per week (in hundred 

kilograms) with probability is given below : 

Demand/Week Probability 

0 0.04 

5 0.22 

10 0.16 

15 0.42 

20 0.1 

25 0.06 

Using the following sequence of random 

numbers, generate the demand for next  

6 weeks : 

                35, 52, 90, 13, 23, 32 

Find the average weekly demand.  4 
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(ii)

  1 2 3 4x x x  

1 2 32 5x x x    

 

1 21, 2x x 3 1x

(iii)

(iv)

(v)

`

0 1Q  < 800  ` 1.00 

800 2Q    ` 0.98 
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` 5

10%

(i)

(ii)

LPP

] 3 4,x x

5x
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BC

 

3 5 0 0 0 

1x  2x  3x  4x  5x  

3 1x  1 0 
1

3
 0 

2

3
 2 

0 4x  0 0 

2

3

 

1 
4

3
 0 

5 2x  0 1 0 0 1 6 

  0 0 –1 0 –3 36 

LPP

1 22 8x x

LPP

1 4 3 

2 8 5 

3 3 6 
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4 5 4 

5 5 8 

6 12 5 

7 7 8 

1 2 32x x x

    1 2 3 5x x x   

1 2 32 3 7x x x   

          1 2 3, , 0x x x   

1 2,x x 3x
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BC  BV  
2 1 1 0 0 

1x  2x  3x  4x  5x  

0 4x  0 
1

2
 

1

2
 1 

1

2
 

3

2
 

2 1x  1 
3

2
 

1

2
 0 

1

2
 

7

2
 

  0 –2 0 0 –1 –7 

ILPP
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1 14 5 8 7 

2 2 12 6 5 

3 7 8 3 9 

4 2 4 6 10 

i

iw ir

i iw   ir   

1 1 30 

2 3 80 

3 2 65 
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` 240

` 1,050

` 1,650

25%

I I

II

II

I

40 II
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I

5600 II

I ` 4

II

` 2

LPP

(i)

(ii)
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1—2 4 

1—3 1 

2—4 1 

3—4 1 

3—5 6 

4—9 5 

5—6 4 

5—7 8 

6—8 1 

7—8 2 

8—10 5 

9—10 7 

PERT
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0 0.04 

5 0.22 

10 0.16 

15 0.42 

20 0.1 

25 0.06 

 35, 52, 90, 13, 23, 32 
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