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Note: 

1. The paper is divided into three sections: SECTION-A, SECTION-B and SECTION-C. 

2. There are seven questions in SECTION-A, attempt ANY FOUR. 

3. SECTION-B has five questions, attempt ANY THREE. 

4. All the questions of SECTION-C (Case Study) are compulsory.

SECTION-A (10 Marks each)

1.
 “Design for Manufacturability (DFM) will allow potential problems to be fixed in the design phase which is the least expensive place to address them.”  What are the benefits that can result by adopting Design for Manufacturability (DFM)? Discuss. 
2. 
“The increased existence of firms that utilize the concept of lean manufacturing has prompted an increase in outsourcing.” What are the aspects to be considered in a ‘make or buy’ decision? Explain.
3. 
“No system can operate at full capacity for a prolonged period; inefficiencies and delays make it impossible to reach a theoretical level of output over the long run.” 
Explain the following in the context of capacity planning: 

i. Design Capacity 

ii. Rated Capacity 

4.
“Capacity planning is the process of determining the production capacity needed by an organization to meet changing demands for its products.” 
In this context, explain the following two options: 

i. Incremental Capacity Expansion 
ii. One-step Capacity Expansion   

5.  
“Aggregate planning is an approach to determine the quantity and timing of production for the intermediate future.” Explain Master Production Schedule (MPS) and Material Requirements Plan (MRP) bringing out the relevance to the aggregate plan. 
6.
A pharmaceutical supplier provides x-ray films to a nearby private hospital. The annual demand is 1000 units.  The ordering cost is Rs 10/- per order. The holding cost per unit per year is Re 0.50 (Paise 50). The supplier would like to reduce the inventory cost by determining the optimal number of films to obtain per order. Calculate optimal number by working out the economic order quantity. 

7.
Write short notes on any four:

(a) Predetermined Motion Time Systems 

(b) Learning Curve 

(c) Bullwhip Effect in Supply Chain 

(d) Gantt Chart 

(e) Preventive Maintenance 

(f) Process Flow Chart
SECTION-B (15 Marks each)

8.
Supply Chain is a sequence of processes and flows that take place within and between different stages and combine to fill a customer need for a product. Explain the different cycles in ‘Cycle View Model of Supply Chain’.
9. 
“Purchasing refers to the acquisition of goods or services to accomplish the goals of a business or organization.” Briefly introduce any one business or organisation that you are familiar with. List and explain key functional areas of Purchase Manager in that business or organisation.
10. 
“Quality is perceptual, conditional, and sometimes subjective; and may be understood and appreciated differently by different people.” 
List five important attributes associated with quality. Explain how each of those attributes are important according to you.

11.
An existing home appliances manufacturer in Punjab intends to establish another factory at a location outside Punjab in order to expand their business. The potential locations shortlisted are Bengaluru, Delhi and Mumbai. The factors being considered are easy availability of land, proximity to suppliers, and availability of skilled labour and ease of funding. The factor ratings and location scores are given in the table below: 
	NO.
	FACTOR
	FACTOR RATING
	LOCATION SCORE

	
	
	
	BENGALURU
	DELHI
	MUMBAI

	1
	Easy availability of land
	5
	9
	7
	7

	2
	Proximity to suppliers
	3
	6
	10
	3

	3
	Availability of skilled labour
	3
	5
	2
	7

	4
	Ease of funding
	2
	3
	4
	2


All factors are rated on a 1 to 5 basis, with 5 as the highest score and 1 as the lowest. All locations are scored on a 1 to 10 basis, with 10 as the highest score and 1 as the lowest.  Carry out factor rating analysis and recommend the best location to establish the new factory.

12.
Compare and contrast any three:

i. Job Enrichment versus Job Enlargement 

ii. Socio-Technical Theory versus Socio-Psychological Theory 

iii. Independent Demand versus Dependent Demand

iv. Forward Scheduling versus Backward Scheduling 

v. Supply Chain Pull Process versus Supply Chain Push Process

SECTION-C (15 Marks)

Case Study (Compulsory)
Electric Vehicle Battery

Electric vehicle sales are rising fast, and battery installation is climbing – largely thanks to China, where battery demand rose more than 175% in the first quarter. Before getting carried away with images of electric cars racing down roadways and crowding out gas guzzlers, there is a stark reality to consider: Vehicles that appeal to swathes of consumers remain few and far between, and those on the road are still too expensive. 

How, despite all the grand aspirations and investment, can this cost barrier persist? One of the main culprits is battery technology. Batteries comprise about half the cost of an electric car. While batteries have gotten less expensive over the past few years, they are still not cheap enough to put the overall cost of a green car on par with a regular one. In China, the average selling price for batteries at the end of last year was close to $180 per kilowatt-hours, down 11% from a year earlier but still higher than experts and analysts’ expectations. 

Leading battery makers like South Korea’s Samsung SDI Co., SK Innovation Co., LG Chem Ltd., China’s Contemporary Amperex Technology Co. and Japan’s Panasonic Corp. have been pushing toward commercializing next generation batteries for years. As automakers’ orders rise, these companies have been piling in capital to add capacity as well. Yet the technology is not evolving as quickly as anticipated. Operating margins, on average, have been negative, and free cash flows are volatile. 

Now all the euphoric expectations are coming back down to earth. Given batteries’ slow development, cars are not going as far and cannot be charged as quickly as hoped. Analysts are even raising their forecast for batteries’ average selling price by as much 20% in the coming years. That is despite the prices of materials like cobalt and lithium dropping because of lacklustre demand. 

Meanwhile, the chemistry is proving difficult. To make cars go farther, manufacturers have been tinkering with battery composition, trying to increase the ratio of energy-dense nickel in the cathode to 80% from 60%, while reducing the amount of cobalt and manganese. This process is highly sensitive, which is why trying to make these batteries affordable, functional and safe has been elusive. Nickel also tends to get very hot and batteries can catch fire, delaying efforts to make them commercially viable. 

This is not to say that electric vehicles have stalled. Goldman Sachs Group Inc. analysts estimate that if “solid progress” in battery technology is made then the cost for existing ones can be reduced by 30% to 40% at most. However, even that is unlikely to bring prices to a level at which consumers would “actively purchase” such cars without subsidies, they note. 

The hard truth is that, like it or not, environmental regulations in major markets such as China and Europe are forcing carmakers into electric cars at any cost. Stock prices and valuations have dropped sharply over the past year for manufacturers of electric vehicles and their parts. It may be time for investors to accept that the shift to electric will be more gradual than full throttle. 

13. 
Case Questions:
i. What are the difficulties being faced by the manufacturers of battery for electric vehicles, in the market growth of their product? 

ii. How can the principles of ‘concurrent engineering’ be applied to overcome the development of improved version of battery? 
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