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BACHELOR' DEGREE PROGRAMME (BDP) 

Term-End Examination 
00'532 December, 2017 

(APPLICATION ORIENTED COURSE) 

AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Attempt 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. 10 

(a) The optimal solution to an integer linear 
programming problem can be found by 
rounding off the optimal solution of its LP 
relaxation. 

(b) The total number of possible sequences for 
processing 5 jobs on 4 machines is 5 4. 

(c) A two-dimensional linear programming 
problem can have at most 2 optimal 
solutions. 

(d) For a queuing model (M/M/1) : (GD/04.), if 
the service rate IA increases, the expected 
number of customers in the system 
decreases. 
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(e) In the inventory model with finite 
replenishment rate, if the replenishment 
rates and consumption rates are equal, then 
the holding cost is 0. 

2. (a) Using the simplex method, solve the 
following LPP : 	 5 
Min z = — 3x2  + 2x3 

 subject to 
3x1  - X2 + 2X3 7 

— 2x1  + 4x2  5 12 

— 4x1  + 3x2  + 8x3  5 10 

x1, X2, x3 ?_ 0. 

(b) A book binder has one printing press, one 
binding machine and manuscripts of seven 
different books. The time required for 
performing printing and binding operations 
for different books are shown below : 

Book Printing time 
(Days) 

Binding time 
(Days) 

1 20 25 
2 90 60 
3 80 75 
4 20 30 
5 120 90 
6 15 35 
7 65 50 

Fmd the optimum sequence for processing 
the jobs, which minimizes the total time 
required. Also, compute the optimal time. 5 
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3. (a) The time taken (in hours) by four different 
machines for completing four different jobs 
is given below : 

Jobs 

A 
Machines 
B 	C D 

I 
II 
III 
IV 

12 
18 
44 
23 

30 
13 
30 
30 

21 
9 
24 
28 

15 
31 
21 
14 

Solve the assignment problem and find the 
optimal time taken to finish the jobs. 

(b) Customers arrive at a single window server 
according to a Poisson distribution with 
mean 10 minutes, and the service time is 
exponential with mean 6 minutes per 
customer. Find the following : 

(i) Expected number of customers in the 
system. 

(ii) Expected number of customers in the 
. queue. 

(iii) Variance of the queue length. 

4. (a) Write the canonical form of the following 
LPP : 
Min z = 534 — 6x2  + 4x3  

subject to 
3x1  + 4x2 + 6x3 9 

x1 + 3x2 + 213  5 
2x1  + 5x2  — 3x3 = 3 

x1, x2  z 0, x3  unrestricted in sign. Also, write 
its dual. 

5 
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(b) The yearly demand for an item is 100 units, 
ordering cost is 	16 per order and the 
inventory carrying cost is 	0.5. The 
purchase price is 2 per item, if the number 
of items purchased is less than 300 and it is 

1 if the number of items purchased is 300 
or more. Determine the optimum order 
quantity. 5 

5. (a) Solve the ILPP given below by graphical 
method : 	 5 
Max 3x1  + 4x2  
subject to 

3x1  — x2  5.. 12 

3x1  11x2  66 

Xi, X2 0. 

(b) Find an initial basic feasible solution using 
Vogel's approximation method and hence 
find an optimum transportation schedule for 
the following data : 5 

Destinations 

I 

A B C Capacity 

45 10 7 8 

Sources 	II 15 12 9 15 

III 7 8 12 40 

Demand 25 55 20 
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6. (a) The job, predecessors of the jobs and 
duration of the jobs, in a project are given 

Job 
Immediate 
Predecessor 

(D) 

Duration 
(in days) 

A — 15 

B A 10 

C A 12 

D B 

E C 16 

F D 8 

Draw the network diagram. Find the critical 
path and the optimal duration for 
completing the project. 6 

(b) Three custom officers separately check the 
lug-gages of the passengers at an airport. The 
passengers =lye at an average rate of five 
per hour. The time a custom officer spends 
with a passenger is exponentially 
distributed, with mean service time 
24 minutes. Find the probability that all the 
custom officers are idle. Also, find the 
probability that there are exactly 
2 customers in the queue. 4 
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7. (a) A diet for a sick person must contain at least 
4000 units of vitamins, 50 units of minerals 
and 1400 calories. Two foods A and B are 
available at a cost of t 4 and 3 per unit, 
respectively. If One unit of food A contains 
200 units of vitamins, 1 unit of mineral and 
40 calories, and one unit of food B contains 
100 units of vitamins, 2 units of minerals 
and 40 calories, find the combination of foods 
A and B to be used to minimise the cost of 
the diet, using graphical method. 6 

(b) In an automobile company, the daily 
production of scooters varies from 146 to 
154, depending upon the availability of raw 
materials and other conditions, as shown 
below : 

Production 
per day Probability 

146 0.04 
147 0.09 
148 012 
149 0.14 
150 0.11 
151 0.10 
152 0.20 
153 012 
154 0.08 

Use the following random numbers 

80, 76, 43, 18, 65, 61, 57 
to simulate the process to find out the 
average number of scooters manufactured 
daily. 
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