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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

011:34-7 	December, 2018 

(APPLICATION ORIENTED COURSE) 

AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 
questions out of questions no. 2 to 7. 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. 5x2=10 

(a) An optimal solution in LPP does not 
necessarily use all the constraints. 

(b) A transportation problem with m rows and 
n columns is an LPP with m variables and 
n constraints. 

(c) xi  = 0, x2  = 0 and x3  = 1 is a basic feasible 
solution for the system of equations 
xi  + x2  + x3  = 4 and 2xi  + x2  + x3  = 5. 

(d) When the ordered quantity is the same as 
EOQ, the ordering cost is equal to the 
holding cost. 

(e) In queuing systems, Little's formula relates 
the waiting time of the customer and the 
number of customers present in the system. 
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2. (a) Use the dual simplex method to solve the 

following LPP : 

Max. z = — 3x1  — 2x2  

subject to the constraints 
x1+x2?1  

x1 + X2 7 

x1  + 2x2  10 

x25 3 

and xi, x2  O. 

(b) A purchase manager places order for a lot of 

500 units of a particular item. From the 

available data, the following results are 
obtained : 

Inventory carrying cost = 40% 

Ordering cost per order = 600 

Cost per unit = 50 

Annual 	demand 	= 	1,000 	units. 
Find out the loss to the organisation due to 

the manager's ordering policy. 

3. (a) The standard weight of a special purpose 
brick is 5 kg and it contains two basic 
ingredients B 1  and B2. B 1  costs 5 per kg 
and B2  costs 8 per kg. For required 
strength of the brick, it should contain not 
more than 4 kg of B 1  and a minimum of 2 kg 
of B2. Formulate it as an LPP to minimize 
the cost of the brick. Also, solve it 
graphically. 
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(b) Find the sequence that minimizes the total 
time required in performing five jobs on 
three machines in the order ABC. Processing 
time (in hours) are given in the following 
table : 

Job : 1 2 3 4 5 

Machine A : 8 10 6 7 11 

Machine B: 5 6 2 3 4 

Machine C: .9 8 6 5 

Also, find the total elapsed time and idle 
time of each of the machines. 5 

4. (a) A company has three production facilities S i, 

S2  and S3  with production capacity of 7, 9 
and 18 units per week of a production, 
respectively. These units are to be shipped to 

four warehouses D1, D2, D3  and D4  with 

requirements of 5, 8, 7 and 14 units per 
week, respectively. The transportation cost 
per unit between factories to warehouses are 
given in the following table : 

D 1  D2  D3 D4 Capacity 

S1  19 30 50 10 7 

S2  70 30 40 60 9 

S3  40 8 70 20 18 

Demand 5 8 7 14 34 

Find the initial basic feasible solution using 
Vogel's approximation method. Hence, find 
an optimal solution. 6 

AOR-01 	 3 
	

P.T.O. 



(b) A repair shop has a single mechanic. The 
shop has an average of four customers an 
hour who bring small appliances for repair. 
The mechanic inspects them for defects and 
for this he takes six minutes on an average. 
Arrivals are Poisson and service rate has an 
exponential distribution. 
(i) Find the probability that there is no 

customer in the shop. 
(ii) What is the probability of finding at least 

one customer in the shop ? 
(iii) Calculate the average number of 

customers in the system. 
(iv) Find the average time spent by a 

customer in the shop, including service 
time. 	 4 

5. (a) A small project is composed of 7 activities, 
whose time estimates are given in the 
following table. Activities are identified by 
their beginning (i) and ending (j) node 
numbers. 

Activity 
(i _ j) 

Estimated Duration (in weeks) 
Optimistic 

time time 
Most likelyPessimistic 

time 
1 — 2 1 1 7 
1 — 3 1 4 7 
1 — 4 2 2 8 
2 — 5 1 1 1 
3 — 5 2 5 14 
4 — 6 2 5 8 
5 — 6 3 6 15 

AOR-01 	 4 



(i) Draw the network diagram of the 
activities of the project and find the 
critical path. 

(ii) Find the expected duration and variance 
for each activity. 

(iii) What is the expected project length ? 

(iv) Calculate the variance of the project 
length. 	 6 

(b) Out of five contractors, four jobs are to be 
assigned to four contractors to minimize the 
cost. 

C 1  

Jobs 

J2 	J3 

9 14 19 15 
C2  7 17 20 19 

Contractors C3  9 18 21 18 
C4  10 12 18 19 
C5  10 15 21 16 

Which contractor of the five contractors will 
be unsuccessful in getting the job ? 

6. (a) An oil engine manufacturer purchases 
lubricants at the rate of 50 per unit from a 
vendor. The requirement of these lubricants 
is 1800 units per year. The cost of placing an 
order is 40 and inventory carrying cost per 
rupee per year is only 20 paise. Find the 
economic order quantity and the cycle time. 

4 
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(b) Solve the following integer programming 
problem : 
Maximize z = x1  + x2  

subject to 

3x1  + 2x2  5 

x25 2 

x1 , x2  0 and are integers. 

7. (a) Three Custom officers check the luggage of 
the passengers at an airport. The passengers 
are found to arrive at an average rate of 
30 per 8 hours a day. The amount of time a 
Custom officer spends with the passenger is 
found to have an exponential distribution 
with mean service time 32 minutes. 

(i) Find the probability that all the Custom 
officers are idle. 

(ii) Find the expected number of passengers 
in the queue. 

(iii) Find the expected waiting time of 
passengers in the system. 	 6 

(b) Based on the previous data, the probabilities 
of a batsman making various scores in one 
day internationals are given below : 

Runs 10 20 30 40 50 60 70 

Probability 0.01 0.20 015 0.30 012 0.20 0.02 

Simulate the runs scored by the batsman in 

the next five one day internationals using 

the random numbers 25, 39, 65, 76, 12. Also, 

find the average score. 
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