MGSC 368v10: Introduction to Production and Operations Management
Assignment 2

Part I: Multiple Choice 								(8 Marks)	

Indicate the correct answer for each of the multiple choice questions below. (2 marks each)

1. A decoupling point is where inventory is carried and allows the “upstream” part of the supply chain to operate

a. relatively dependent on the “downstream” part.
b. relatively independent of the “downstream” part.
c. relatively independent of operational needs.
d. none of the above

2. For a car manufacturer, the demand for transmissions is considered

a. dependent demand.
b. independent demand.
c. decoupling.
d. inventory redundancy.

3. Four jobs must be processed through two machines. Each job must be processed on machine #1 before it can processed on machine #2. The following table gives the processing times for the jobs in hours:

	Job
	Machine 1
	Machine 2

	A
	4
	12

	B
	14
	10

	C
	20
	16

	D
	14
	9



	Using Johnson’s rule, in which order should the jobs be scheduled?

a. A – C – B – D
b. A – D – B – C
c. D – B – C – A
d. A – B – D – C



4. Four Jobs must be processed through a single workcentre. The following table gives the processing times and due dates of the jobs: 

	Job
	Processing Time (in Days)
	Due Date

	A
	5
	9

	B
	10
	7

	C
	4
	11

	D
	6
	6



	Using the Critical Ratio Rule, in which order should the jobs be scheduled?

a. C – A – B – D
b. C – A – D – B
c. D – B – C – A
d. B – D – A – C



Part II: Problems/Discussion Questions						(92 Marks)	

1. The Outdoor Company estimated that they will require 14,000 boxes of hiking supplies over the next year. Administrative and other costs associated with placing an order are estimated to be $23 per order. The Hiking Company uses a rate of 12% per year for calculating inventory holding costs.						(16 Marks)

The Outdoor Company’s supplier encourages its customers to order in large quantities by offering a price break on volume. Hence, the price per box depends on the order quantity as follows: 	

	Order Size
	Price per Box

	0 – 349
	32

	350 – 649
	30

	650+
	28




a. Determine the optimal order quantity for this item.

b. On average, how many orders will The Outdoor Company place per year?	

c. If the lead-time is two weeks, what is the reorder point? (Assume constant demand through the year.)							



2. The Furniture Company produces two products, product A and product B. Product A is made of two units of C and two units of D. Product B is made of one unit of E and one unit of F. Component F is made of two units of D and one unit of G. The gross requirements for A and B are given below:					(20 Marks)


	Week
	4
	5
	6
	7
	8

	Product A
	100
	80
	
	60
	60

	Product B
	 
	50
	40
	80
	 



a. Draw a product structure tree for products A and B.

b. Develop the MRP schedule for all items given the following information:

	Item
	Present on hand
	Lead time
	Lot-size rule

	A
	0
	1 week
	L4L

	B
	0
	1 week
	L4L

	C
	30
	2 weeks
	*FOQ of 40 units

	D
	100
	1 week
	L4L

	E
	100
	1 week
	L4L

	F
	30
	2 weeks
	*FOQ of 60 units

	G
	0
	1 week
	L4L



*Note: FOQ stands for fixed order quantity. For example, FOQ = 50 indicates that any order quantity must be 50 units or some integer multiple of 50 units. FOQ is usually because the supplier is only willing to sell the item by the box (and in this example, each box contains 50 units). 

In your tables, show on hand at the beginning of a given period before receiving the planned order receipt for the period. Also, assume that all receipts and releases are at the beginning of each period.



	 
	Week
	1
	2
	3
	4
	5
	6
	7
	8

	 A
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	B 
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	C 
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	D 
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 






	 E
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	 F
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	

	G 
	Gross Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	On Hand
	 
	 
	 
	 
	 
	 
	 
	 

	
	Net Req’ts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Receipts
	 
	 
	 
	 
	 
	 
	 
	 

	 
	P.O. Releases
	 
	 
	 
	 
	 
	 
	 
	 




3. An auto body shop has five jobs to process through its facilities over the next few weeks. The processing time and due dates for the five jobs are shown in the following table.											    (20 Marks)

	Job
	Processing Time (days)
	Due Date (days hence) 

	A
	7
	19

	B
	8
	27

	C
	12
	26

	D
	5
	11

	E
	9
	18



Knowing that the firm operates seven days per week, assign the jobs according to each of the following priority rules:

a. shortest operation time (SOT) 

b. earliest due date (EDD)

c. slack time remaining (STR) 

d. Which one of the priority rules do you determine to be best in this particular case? Explain?

Note: If a priority rule results in a tie between two or more jobs, break the tie by scheduling the tied jobs in alphabetical order.
Evaluate each of the above priority rules with the objective of minimizing the mean tardiness. The term tardiness is used here, rather than lateness, to indicate that there is no credit for a job completed early. A job completed early simply has a tardiness value of 0. In other words, lateness and tardiness are the same if the job is completed after the due date, but different if the job is completed before the due date.

4. A water vending machine at the local supermarket is designed to fill 20-litre water bottles. Every 5 hours, a sample of 5 water bottles is taken and the contents of the bottles are carefully measured. While the filling process was in control, the average of the sample means was found to be 19.85 L and the average of the sample range was found to be 0.3 L.									(15 Marks)

a. Calculate 3σ control limits for mean and range charts to monitor this process.

b. Recently, six additional samples of size 5 have been filled by the vending machine. The individual amounts of water in litres are recorded in the following table. Calculate the mean and the range for each sample. 

	Sample No.
	 
	 
	 
	 
	 
	Sample Mean
	Sample Range

	1
	19.6
	19.7
	20.2
	19.9
	20.1
	?
	?

	2
	20.1
	20.0
	19.9
	20.2
	19.8
	?
	?

	3
	19.7
	20.2
	19.8
	19.6
	20.0
	?
	?

	4
	19.8
	20.3
	20.1
	20.1
	20.4
	?
	?

	5
	20.0
	20.2
	20.0
	20.2
	20.3
	?
	?

	6
	19.7
	20.1
	20.1
	19.9
	20.2
	?
	?


c. Draw the mean and the range charts for this process. Plot the results of the six samples on the chart.

d. Does the process appear to be in control?
5. A bank has found that when their process for completing loan applications is operating in control, the proportion of applications containing errors is 0.03 (i.e. 3%).  To monitor the process, the bank plans to take a sample of 20 applications each day and evaluate the proportion of applications in the sample with errors.   
Calculate 3σ control limits for a p-chart to monitor this process.		(5 Marks)

6. Analyze and solve the following project network. The numbers in the top cell of the boxes represent the time in weeks required to perform each activity.	(16 Marks)

a. Using the two-step procedure consisting of forward and backward passes, determine the ES/EF and LS/LF of each activity. Also, determine how long it will take to complete the entire project. 	
A
F
C
B
D
E
2
11
10
4
4
8
















	






b. Which activities are on the critical path? Calculate slack times for any activity that is not on the critical path.

c. If duration of activity E increases by one week, will the completion of the project be delayed? Explain.

d. If activity E takes six weeks to complete, will the completion of the project be delayed? If so, what is the new project duration?
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