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BACHELOR'S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2019 

(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 Nos. 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 of a counter 

example on support of your answer : 10 

(i) If a primal LP has an equality constraint, 

then corresponding variable in dual is 

unrestricted. 

(A-22) P. T. 0. 
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In any queuing model, the expected length 

of the system is equal to the expected 

length of queue added to number of 

servers. 

(iii) In an . EOQ model, optimal quantity 

increases as holding cost increases. 

(iv) Dynamic programming approach divides 

the given problem into a sequence of 

smaller sub-problems called the stages. 

(v) In the solution of a balanced 

transportation problem with 3 sources and 

4 destinations, if the number of allocated 

cells is 7, then the solution is degenerate. 

2. (a) A book binder has one printing press, one 

binding machine and the manuscripts of 

six different books. The time required to 

perform the printing and binding 

operations for each book is given ahead. 

Determine the order in which books should 

be processed, in order to minimize the total 

time. Also, find elapsed time and idle time 

of each machine : 4 

(A-22) 
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Book Printing time 
(hours) 

Binding time 
(hours) 

1  30 80 
2 120 100 

- 	3 50 90 
4 20 60 
5 90 30 
6 100 10 

i wi ri 

1 1 30 
2 3 80 
3 2 65 

Develop the recursive equation for the 

above case and find the optimum cargo 

load without exceeding the maximum cargo 

weight by using dynamic programming. 6 

(A-22) P. T. 0. 

(b) 

3 items. Each unit of item i has a weight 
wi and value ri, The maximum Cargo 
weight the vessel can take is 5 and the 

details of the three items are as follows : 
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3. (a) An oil engine manufacturer purchases 

lubricants at the rate of Z 42 per piece from 

a vendor. The requirement of these 

lubricants is 1800 per year. What should 

be the order quantity per order, if the cost 

per placement of an order is Z 16 and 

inventory carrying charge per rupee per 

year is only 20 paise. Also find the total 

annual cost. 	 4 

(b) Solve the following integer programming 

problem : 

Max. : 

Z = ± X2 

Subject to : 

3 xj.  + 2 x2  

x2 <_2 

x1 , x2  0 and are integers. 	 6 

4. (a) Use dual simplex method to solve the 

following L. P. P.: 	 6 

Max. : 

z = — 2 xj.  — x2  

(A-22) 
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Subject to : 

3 xi  + X2 3 

4x1  + 3 x2  6 

+ 2 x2  3 

xi , x2  0 

(b) In a single barber shop, customers arrive 

according to Poisson distribution with a 

mean arrival rate of 5 per hour. The hair-

cutting time was exponentially distributed 

with an average hair-cut taking 

10 minutes. It is assumed that the 

customers are willing to wait. Calculate : 4 

(i) Average number of customers in the 

shop 

(ii) Average number of customers waiting 

for a hair-cut 

.5. (a) Draw the network diagram of the project 

with the following activities. Also find 

(A-22) P. T. 0. 
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the critical path and duration of the 

project : 
	 5 
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(b) Four gasoline dealers A, B, C and D 
require 50, 40, 60 and 40 Id. of gasoline 
respectively. It is possible to supply these 
from location 1, 2 and 3 which have 80, 100 
and 50 Id. respectively. The cost (in Z) for 
shipping every U. is given in the following 
table : 

1 

Dealers 
A 	B 	C D 

7 	6 6 6 

Location 2 5 	7 6 7 
3 8 	5 8 6 

Solve 	the transportation problem to 
minimize the shipping cost. 	 5 

(A-22) 
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'6. (a) Use two-phase simplex method to solve the 
following L. P. P.: 	 5 
Minimize : 

z = + 2 x2  + 3 x3 

 Subject to the constraints : 
— 3 x2  + 4 x3  

xi  +x2  + 2x3 58 
x1 — x3  2 

(b) Solve graphically the following L. P. 
Problem : 	 5 
Maximize : 

z = 0.75 x1  + x2 

 Subject to the constraints : 

x1 — x2  0 

—0.5 xi  +x2 .5_1 
xi ,x2  

7. (a) A super market has two sales counters. If 
the service time for each customer -is 
exponential with a mean of 4 minutes, and 
if people arrive in a Poisson distribution at 
the mean rate of 10 per hour, then find : 5 
(i) Probability of having to wait for 

service. 

(A-22) 



B 	C D 

5 11 8 9 

5 7 9 7 

7 8 9 9 

6 8 11 12 

Sales teams 

1 
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4 

ti 
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(ii) Expected percentage of idle time for 

each counter. 

(iii) What is the expected waiting time ? 

(b) A marketing company has divided its area 

of operation into four zones (A, B, C and 
D). There are four sales teams available. 

Based on previous experience the company 
has estimated the annual sales if different 

teams are assigned to different zones as 

given in the table below. Find the optimal 

allocation of sales teams to different 
regions so that the total annual sales is 

maximized : 5 

Zones 

(A-22) 
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