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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 
December, 2011 

(APPLICATION ORIENTED COURSE) 
AOR-1 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 
Note : Attempt five questions in all. Question No. 1 is 

compulsory. Do any four questions out of questions 
no. 2 to 7. Calculators are not allowed. 

1. 	Which of the following statements are true and which 
are false ? Give reasons for your answer : 	5x2=10 
(a) A non-critical activity cannot have zero total 

.slack. 
(b) The optimal solution of any integer linear 

programming problem can be obtained by 
rounding off the optimal solution of the LP 
relaxation of the problem. 

CD 	(c) The Assignment problem can be considered 
CD 	as a special case of transportation problem. 
,j 	(d) For the queuing model (M/ M/1) 00 (GD/ 00 / 00) with one server, if the service IN) 

rate p, increases the expected number of 
customers in the system decreases. 

(e) For the following LPP, there is an optimal 
solution (x 1 *, x2*) with both x i * and x2* 
positive : 

Max 	4x i  +3x2  
Subjected to x l  + x2  = 2 

xi , x2  > O. 
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2. 	(a) Solve the following linear programming 	6 

problem using graphical method : 

Maximise z = 5x1  + 8x2 

 subject to 

x <4 — 
x2  2 

x 1 + x2 5 

x1, X2 O. 

(b) Find the sequence that 'minimizes the total 
time required for six jobs to go over on 
machine A and then over machine B. 
Processing time in hours are given as 
follows : 

Job A B C D E F 

Machine A: 12 6 5 11 5 7 

Machine B : 7 8 9 4 7 8 

3. 	(a) For a small project of 12 activities, the details 
are given below. Draw the network 
diagram and find earliest occurrence, latest 
occurrence, critical activities and project 
completion time : 

Activity 	: A 

Immediate • -
Predecessor 
Duration 	: 9 
(days) 

BCDEFGH I JKL 
- B,C ACE E D,F,H E I,J G 

4 7 8 7 5 10 8 	6 	9 10 2 
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(b) A company places 6 orders each of size 200 
in a year. The ordering cost is Rs. 600, 
holding cost is 40% and the cost per unit is 
Rs. 40. Find out the loss to the company in 
not operating scientific inventory policy. 

4. 	(a) Determine an initial basic feasible solution 
to the following transportation problem 
using 
(i) North - West corner method, and 
(ii) Vogel's method 

Destination 
,Source Supply 

S i  11 13 17. 14 250 

S2 16 18 14 10 300 

S3 21 24 13 10 400 

Demand 200 225 275 250 

Which of the initial basic feasible solutions 
is better 

(b) A bank plans to open a single server-drive-
in banking facility at a particular centre. It 
is estimated that 28 customers will arrive 
each hour on an average. If on an average, 
it requires 2 minutes to process a customer's 
transaction, determine : 
(i) The probability that the server is idle. 
(ii) The average number of customers in 

the queuing system. 
(iii) The average time a customer spends 

in the system. 

4 

4 
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5. 	(a) Find the shortest route in the following 	5 
map : 

(b) A bank has two tellers working on saving 
accounts. The first teller handles 
withdrawals only. The second teller 
handles deposits only. It has been found 
that the service time distribution for the 
deposits and withdrawals both are 
exponentially distributed with mean service 
time 3 minutes per customer. Depositors 
are found to arrive according to Poisson 
distribution throughout the day with a main 
arrival rate of 16 per hour. Withdrawers 
also arrive according to Poisson distribution 
with a mean arrival rate of 14 per hour. 
What would be the effect on the average 
waiting time for depositors and 
withdrawers if each teller could handle both 
with drawls and deposits. 
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6. 	(a) Write the dual of the following LP 	5 
problem 

Min Z = 24x1  + 6x2  + 2x3  + x4  
subject to 

6x 1 ± X2  - X4  5 

4x1 +2x2 +x3 +x4 =4 
xi , x2, x3, 30 

x4  is unrestricted. 
(b) Solve the following cost minimization 	5 

assignment problem using Hungarian 
method : 

A 

I II III 

8 7 6 
Jobs B 6 5 3 

C 2 7 3 
D 3 9 5 

(Hint : Add a dummy machine with all the 
costs 0%) 

7. 	(a) Use the dual simplex method to solve the 	6 
following LPP. 

Minimize Z = 24x1  + 6x2  + 2x3  + x4  
subject to 

6.x 1  +X2  - X4  5 
4x1  + 2x2 + x3  + 
x1 , x2, x3, X4  0, 
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(b) A firm wishes to estimate the revenues for 	4 

next 10 days using Monte carlo simulation 
method. From the past experience it is 
known that the revenues follow the 
following probability distribution : 

Revenues (in 
thousonds of Rs.) 

10 20 30 40 50 

Probability 	: 0.1 0.2 0.4 0.2 0.1 

Using random numbers : 19, 29, 31, 42, 67, 
73, 13,18, 24, 33 simulate revenues of the 
firm for 10 days. 
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