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CE301(B)Adv. Stat. VII

Q1 (a) What is inventory control? Derive classical EOQ Model. 7

Q1 (b) Consider the following data:

The unit purchase cost for a product is Rs. 3,000 per unit. The carrying cost per unit per year
is Rs. 200. The ordering cost is Rs. 8,000 per order. The annual demand for the product is

1,500 units. Calculate: 7

(i) The EOQ (Economic Order Quantity)
(ii) The Overall Annual Cost

OR

Q1 (a) Explain the meaning of inventory. Discuss the advantages and disadvantages of
maintaining inventory. 7

Q1 (b) The annual demand for a specific item is 15,000 units. The supplier quotes a price of
Rs. 500 per unit. However, the supplier offers a 15% discount for orders of 4,000 units or
more. The inventory holding cost per unit per year is 10% of the unit cost, and the ordering
cost is Rs. 1,200 per order. Determine whether the supplier’s discount offer is beneficial or

not. 7

Q2 (a) What is the queuing problem? Give a general structure of the queuing system and

explain it in short. 5

Q2 (b) At a one-teller bank counter, customers arrive according to a Poisson distribution with
a mean arrival rate of 6 per hour, and the teller's seivice time follows an exponential
distribution with an average service time of 8 minutes per customer. It is assumed that due

to the bank's high-quality service, customers are always willing to wait.
Calculate the following: 9

(i) The average number of customers in the bank and the average number of customers
waiting to be served.
(ii) The percentage of time a customer can walk in without having to wait.

(iii) The percentage of customers who have to wait before being served.
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OR

Q2(a) Explain components of a queuing system: arrival process, service mechanism, queue

discipline, and system capacity. 5

Q2 (b) During the busy hours of the day (9 AM to 12 noon), patients arrive at an emergency
room every 10 minutes on average, but the service time for a patient remains 15 minutes.

The emergency room has the capacity to accommodate only 3 patients at a time. Calculate:

(i) The probability that the emergency room is empty
(i) The average number of patients in the system

(iii) The probability of having 2 patients in the emergency room 9

Q3 (a) What is sequencing problem.? Explain the procedure for determining an optimum

sequence for processing n items on two machines. 4

Q3 (b) For a health checkup, a multi-speciality hospital has three doctors. Six patients need
to be scheduled for their appointments. The time taken to examine each patient by each
doctor is given in the table below. Your task is to find the sequence of patients that minimizes
the total time required for all patients to be examined by the doctors in the order:

Doctor | = Doctor Il > Doctor Ill.

Patient 1 2 3 4 5 6
Doctor | 15 20 10 25 30
Doctor ll 10 15 20 30 25 10
Doctor IIi 20 25 | 15 10 20 15
Also find the total time and the idle time for three Doctors. i0
OR

Q3 (a) Explain the procedure for determining an optimum sequence for processing n items
on three machines. 4
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Q3 (b) A factory has two machines (M1 and M2) that perform tasks on seven jobs (J1,J2, I3,
14,15, 16, 17). The processing times for each job on each machine are given in the table below.
The goal is to find the sequence of jobs that minimizes the total time required to complete all

jobs. Determine the sequence for performing the jobs that would minimize the total elapsed

time. Also obtain idle time for both machines. 10
11 J2 13 14 J5 J6 17
Job
Machine 12 5 8 10 7 9 4
M1
Machine 10 15 7 6 14 8 9
M2 N
Q4 (a) Explain Transportation problem and give its mathematical form. 4

Q4 (b} A manufacturing company has three factories (F1, F2, F3) and four distribution centres
(D1, D2, D3, D4). The transportation cost (in thousand rupees) for transporting one unit of
product from each factory to each distribution centre is provided in the following table. The

supply and demand constraints are also included. 10

Factory D1 D2 | D3 | D4 | Supply

F1 4 6 8 10 150
F2 5 4 7 3 160
F3 6 8 5 9 110

Demand 100 | 130 | 90 | 100

Obtain optimal solution which minimize the total transportation cost while satisfying the
supply and demand constraints.

OR

Q4 (a) Explain North-West Corner method of obtaining initial basic feasible solution of

transportation problem. 4
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Q4 (b) A company has three warehouses (W1, W2, W3) that supply goods to four retail stores
(R1, R2, R3, R4). The transportation costs (in rupees) for transporting one unit of goods from

each warehouse to each retail store are provided in the following table. The supply and

demand constraints are also included. 10
Warehouse R1 R2 R3 R4 Subply
w1 8 6 10 9 100
w2 4 5 8 6 150
w3 10 9 7 12 50
Demand 120 | 130 | 90 | 110 |

Obtain the optimal solution that minimizes the total transportation cost while satisfying the
supply and demand constraints.

Q5 Answer the following (Any seven) 14
1. What is Carrying cost in Inventory management?

2. What is Ordering cost in Inventory management?

3. Write the formula for EOQ when shortages are allowed.

4. In context to queuing theory, what is arrival rate and service rate?

5. Give two assumptions of Model: (M/M/1: infinite queue length) in the queuing theory.
6. Explain the solution for tie in sequencing problem.

7. Give conditions te convert a szquencing probiem of 3 machines to 2 machines.

8. When can we say that there exists multiple optimal solution of the transportation
problem?

9. How to solve a transportation problem where objective is to maximize profit?

10. How to solve a transportation problem with prohibited route?
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