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SECTION A 

S. No. Marks CO
Q 1  What are the objectives of operations management? 5 CO1
Q 2 Enumerate the stages of product development process in preliminary design. 5 CO2
Q 3 Detail the product failure curve with example.(Bath tub curve) 5 CO2
Q 4 Daily usage of drug follows a normal distribution with a mean of 500 gm and a

standard deviation of 50 gm. If the lead-time for the procurement is 7 days and the
drug store wants a risk of only 2%. Determine the Re-order point and safety stock
when the Q system followed.

5 CO4

SECTION B 

Q 5 Estimate the sales forecast for the year 2000, using exponential smoothening 
forecaster. Take α = 0.5 and the forecast for the year 1995 as 160. Compare the 
forecast with least square method.

Year 1995 1996 1997 1998 1999

sales 180 168 159 170 188

  

10 CO3



Q 6 Solve by ABC analysis and categories the following:

A firm has 7 items for production usage, classify them based on priority.

Item 

number

Annual quantity 

used
Unit value Usage per year

1 75 80 6,000

2 150,000 0.9 135,000

3 500 3.0 1,500

4 18,000 0.20 3,600

5 3,000 0.30 900

6 20,000 0.10 2,000

7 10,000 2 20,000

10 CO3

Q 7 A company is setting an assembly line to produce 192 units/8 hour shift. The 
information regarding work elements in terms of times and immediate predecessors 
are below

Work element Time in sec Immediate predecessors

A 40 -

B 80 A

C 30 D E F

D 25 B

10 CO4



E 20 B

F 15 B

G 120 A

H 145 G

I 130 H

J 115 C I

1. What is the desired cycle time?

2. What is the theoretical no.of stations?

3. Use largest work element time rule to workout a solution on a precedence 

diagram.

4. What are the efficiency and balance delay of the solution obtained?

Q 8 Write short notes on:

1. Just in time
2. POKE-YOKE

OR

Write short note on:

1. Kaizen
2. Lean manufacturing.

10 CO5

SECTION-C

Q 9 (a) A company manufactures seasonal products. The information regarding the 
demand, capacities are below.(15 marks)

Period 1 2 3 4
20 CO3



Demand 700 1000 2000 1200

Regular 
Time

900 1000 1100 700

Over time 350 350 350 350

Sub 
contracting

600 600 600 600

Initial inventory = 200 units

Final inventory = 150 units

Regular time production cost/unit = Rs 125

over time production cost/unit = Rs 150

sub contracting cost/unit = Rs. 175

Inventory cost/unit/period = Rs 25

Formulate this problem as a transportation model to determine the optimum 

production cost.

(b) The processing times and the due dates of jobs for a single machine 
scheduling is given.(5 marks)

Determine the sequence in which will minimize the maximum lateness and 
determine the maximum lateness w.r.t the optimal sequence.

Q 10 (a) Power’s Ladder Manufacturing has an aggregate planning proposal (10 
marks)

Backorder (shortage) cost per ladder -$10 per month

 Inventory carrying cost- $3 per month

 Present work force- 700 ladders/ month

 Cost is $ 70 per ladder at 700/mo.

 Cost is $75 for each ladder OVER 700/mo.

 If less than 700 ladders/mo. Cost is $82 per ladder

20 CO5



Find total cost - inventory cost, shortage cost, labor cost in both conditions.

(b)

Lenova Computer, Ltd has a aggregate planning proposal.(10 marks)

Beginning  inventory  100  units,  Stock  out  cost  $50  per  unit,  Inventory
Holding Cost $10 per unit based on count at month’s end, Sub-contracting
$40  extra  per  unit  Maximum  of  1500  extra  units  per  month,  Overtime
Maximum of 200 units per month $10 extra per unit. Calculate the total cost
in following plans

Plan 1- Produce at 1200/month and subcontract to meet demand 
Plan 2- produce at 1100 / month and use only overtime to meet demand.

Plan 3- Produce at 1100/month and use overtime with stock out cost.
Plan 4- Produce at 1300/month to meet the demand.

OR

The forecasted demand for a product for 6 months cycle is given. Each unit requires
10 man-hours and labor cost is Rs. 6/Regular time and Rs. 9/over time. The total cost
/unit is Rs. 200 and as sub-contracted is Rs. 208/unit. Currently there are 20 workers,
hiring cost is Rs. 300.person, and layoff cost is Rs. 400/person. Company wants to
maintain 20% of the stock for next month. There are 50 units in stock for beginning
which carried forward at Rs. 2/month/unit. The stock our cost is Rs. 20/unit/month.
Every worker has 8 hours regular time of work.

Month Expected
Production

days
Month Expected

Production
days

January 500 22 July 900 21

February 600 18 August 900 21

March 600 21 September 800 20

April 700 21 October 700 22

May 700 22 November 600 20

June 800 20 December 600      18 

Month Jan Feb Mar Apr May June

Demand 1000 1200 1400 1200 1500 1300



Three aggregate plans are proposed:

Plan 1: vary the work force
Plan 2: Maintain the work force and use overtime.
Plan 3: Maintain the work force and build the inventory or incur stock out cost.

Compare all three plans, find the optimized solution.

Month Jan Feb Mar Apr May June

Demand 300 500 400 100 200 300

Work 
days

22 19 21 21 22 20
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SECTION A 

S. No. Marks CO
Q 1  What are the objectives of Production management? 5 CO1
Q 2 Explain the relationship between product and process in final design. 5 CO2
Q 3 Describe the stages in product life cycle. 5 CO2
Q 4 Annual demand of an item is 48000. The average lead-time is 4 weeks. The standard

deviation  of  demand  during  the  average  lead-time  is  75  units/week.  The cost  of
reordering is Rs. 400/order. The price/unit is Rs. 10. The carrying cost /unit/year is
15% of the purchase price.  The maximum delay in lead-time is 2 weeks and the
probability of this delay is 0.25. Consider the service level of 0.95. Find the re-order
level when Q system is used.

5 CO4

SECTION B 

Q 5 Estimate the sales forecast for the year 1990, using exponential smoothening 
forecaster. Take α = 0.5 and the forecast for the year 1986 as 15. Compare the 
forecast with least square method.
Year 1981 1982 1983 1984 1985 1986 1987 1988 1989

sales 13 20 20 28 30 32 33 38 43

  

10 CO3

Q 6 Solve by ABC analysis and categories the following:

A firm has 10 items for production usage, classify them based on priority.

10 CO3

Q 7 The company is engaged in the assembly of a wagon on a conveyor. 500 wagons 

are required/day. Production time available/day is 420 mins. The other 

information is below.

10 CO4



Work element Time in sec Immediate predecessors

A 45 -

B 11 A

C 09 B

D 50 -

E 15 D

F 12 C

G 12 C

H 12 E

I 12 E

J 08 F G H I

K 09 -

Find the minimum no. of work stations, balance delay and line efficiency.
Q 8 Write short notes on:

1. World class manufacturing
2. SCM(Supply Chain Management)

OR

Write short note on:
1. ERP(Enterprise resource planning)
2. FMS(Flexible manufacturing system)

10 CO5

SECTION-C

Q 9 (a) The supply, demand, cost and inventory data for a company, which has a 
constant work force, is given. The company wants to meet all the demand, 
allocate the production capacity and find the optimal solution through 
Transportation Model.(15 marks) 

20 CO3



Period 1 2 3 4

Demand 100 50 70 80

Regular 
time

60 50 60 65

Over time 18 15 18 20

Sub 
contracting

1000 1000 1000 1000

Initial inventory = 20 units
Final inventory = 25 units
Regular time production cost/unit = Rs 100
over time production cost/unit = Rs 125
sub contracting cost/unit = Rs. 130
Inventory cost/unit/period = Rs 2.

(b) The processing times and the due dates of jobs for a single machine 
scheduling is given.(5 marks)

JOB 1 2 3 4 5

Processing 
time

9 7 5 11 6

Due date 16 20 25 15 40

Determine the sequence in which will minimize the maximum lateness and 
determine the maximum lateness w.r.t the optimal sequence.

Q 10 A company manufactures the consumer durable products and the company intends to
develop an aggregate plan for six months.
Material cost – Rs.100/unit
Inventory cost – Rs. 10/unit/month
Stock out cost – Rs. 20/unit/month
Subcontracting cost – Rs. 200/unit
Hiring cost – Rs 50/worker
Layoff cost – Rs. 100/worker
Regular time cost – Rs. 12.50/hour
Over time cost -  Rs 18.75/hour
Beginning inventory – 200 units 
Safety stock – nil

20 CO5

Month Jan Feb Mar Apr May June

Demand 500 600 650 800 900 800

Work 
days

22 19 21 21 22 20



Work out the cost of the following strategies:
1. Vary the work force
2. Constant work force- vary the inventory or allow shortage cost
3. Constant work force – use subcontracting.

OR

Wetski currently maintains a steady production level at the average demand all year
around and does not hire or fire workers. Fill all blank spaces in the following table
so  that  it  represents  an  aggregate  production  plan  based  on  Wetski’s  current
production and hiring policy. What is the total cost of this plan? 

Regular production cost = $55 per unit 

Production rate = 750 units/worker/quarter 

Overtime production cost = $82 per unit 

Holding cost = $4 per unit per quarter 

Subcontracting cost = $77 per unit 

Backorder cost = $80 per unit per quarter 

Opening workforce level = 11 

Hiring cost = $140 per worker 

Overtime capacity = 2500 units per quarter 

Firing cost = $550 per worker 

Subcontracting capacity = 1000 units per quarter 

Opening inventory = 0

Quarter Demand
1 3700

2 4600

3 14500

4 21000

Work out the cost of the following strategies:
1. Vary the work force



2. Constant work force- vary the inventory or allow shortage cost
3. Constant work force – use subcontracting.
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