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AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 
Weigh tage : 70% 

Note : Attempt any five questions in all. Question No.1 is 

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

1. 	Which of the following statements are true and 10 
which are false ? Give reasons for your answer. 

(a) The assignment problem can be solved using 
simplex method. 

(b) The optimal values of the objective functions 
of the primal and dual problems are not 
same. 

(c) For each cell (i, j) in an optimal solution to a 
transportation problem the value 
(ui  + vi  — c f.) xii = O. 

(d) For a queuing model (M/M/1):(GD/ co / co), 
if the service rate i. 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 rate 

is equal to consumption rate, the holding 

cost is 0. 

2. 	(a) Solve the following LPP using graphical 	6 

method. 

Maximize 5x1  + 4x2  

Subject to 

6x1  + 4x2 ... 24 

x1  + 2x2- <6 

x2 2 

—x1  + x2- <1 

X1, X2 ?:- 0 

(b) A leading firm has three auditors. Each 	4 

auditor can work up to 160 hours during 

the next month, during which three projects 

must be completed. Project I will take 180 

hours to complete, Project II will take 140 

hours and Project III will take 160 hours to 

complete. The amount per hour that is 

charged by cash auditor for each project is 

given below : 

Project 

I 	II 	III 

A 700 400 100 

Auditor B 500 600 700 

C 300 500 400 
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Find an initial basic feasible solution to the 

problem using vogel's method. Also, find 
the cost. 

3. 	(a) Write the canonical form of the following 
LPP. 

Minimize 5x1  -7 6x2 4x3 

Subject to 

4x2  +6x3 .- 9 

3x2 +2x3 .-- 5 

2x1  + 5x2  — 3x3  = 3 

0, x3  unrestricted in sign. Also, write 
the dual. 

(b) Solve the following profit maximization 	6 
assignment problem. 

Job 
1 2 3 4 

A 4 8 10 6 

Machine B 
12 3 7 7 

C 10 4 3 9 
D 8 9 11 12 
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4. 	(a) A project schedule has the following 	6 

characteristics : 

Activity Time Activity Time 

1 - 2 4 5 - 6 4 

1 - 3 1 5 - 7 8 

2 - 4 1 6 - 8 1 

3 - 4 1 7 - 8 2 

3 - 5 6 8-10  5 

4 - 9 5 9-10  7 

(i) Construct the network diagram. 

(ii) Compute earliest and latest occurence 

times for each event. 

(b) Find the sequence that minimises the total 

time required to complete the following tasks 

on two machines : 

Task I H III IV V VI 

Machine A 6 8 4 12 9 15 

Machine B 8 12 10 7 6 16 

Find the total time taken when using this 

sequence. Also, find the idle time for each 

machine. 
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5. 	(a) A large service station has a store room from 	5 
where the service mechanics take the parts 

for the jobs they work upon. The mechanics 

wait in the line to get the parts that they 

need. The store is manned by one attendant 

who can, on an average, attend 7 mechanics 

per hour, it is observed that, average arrival 

rate of the mechanics at the store is 5 per 

hour. Assuming that the pattern of 

mechanic's arrivals is Poisson distributed 

and the service time is exponentially 

distributed, determine. 

(i) the expected number of mechanics in 

the system. 

(ii) the expected number of mechanics 

waiting in the queue. 

(iii) the expected time that a mechanic has 

to spend in the queue. 

(iv) the expected time that a mechanic 

spends in the system. 

(b) The production department for a company 	5 
requires 7200kg of raw material for 

manufacturing a particular item per year. 

It has been estimated that the cost of placing 

an order is 72 and the cost of carrying 

inventory is 25 percent of the investment in 

the inventories. The price of raw material 

is 20 per kg. Find the economic order 

quantity (EOQ), the total cost per unit time 

and the cycle time. 
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6. 	(a) Use the dual simplex method to solve the 	5 

following LPP : 

Minimize z = 2x + 3y + z 

Subject to 

x + y + z 40 

2x + y — z 10 

x, y, z 	0 

(b) Find the sequence that minimizes the total 	5 

elapsed time required to complete the 

following task. Each job is processed in the 

order ABC. 

Job : 1 2 3 4 5 6 7 

Machine A: 14 8 7 13 7 9 8 

Machine B: 9 10 11 6 9 10 5 

Machine C: 5 6 3 7 4 5 6 

Find the total elapsed time also. 

What would happen if the job are processed 

in the order BCA ? 

7. 	(a) Find the shortest path from city A to City B 	5 

in the network map given below : 
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(b) A confectioner sells confectionary items. 	5 
Past data of demand per week with 
frequency is given below : 

Demand/week : 0 5 10 15 20 25 
Frequency : 2 11 8 21 5 3 

Use the following sequence of random 

numbers, simulate the random numbers for 
the next 10 weeks. 

35, 52, 90, 13, 23, 73, 34, 57, 35, 83 
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35, 52, 90, 13, 23, 73, 34, 57, 35, 83 
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