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Prject Economic 

1- Build a quantitative model to analyze the development and sale of a bicycle light. Assume that 

you could sell 20,000 units per year for five years at a sales price (wholesale) of $20 per unit and 

a manufacturing cost of $10 per unit. Assume that production ramp-up expenses would be 

$20,000, ongoing marketing and support costs would be $2,000 per month, and development 

would take another 12 months. How much development spending could such a project justify? 

2- Compute the trade-off rules for the case described in Exercise 1. 

3- Two new design options (A, B) are to be considered for a product having sale forecast of 100,000 

units. Select a design type, given the following data: 

 The design option (A): at design cost of $1,000,000 has 90% probability to yield 59% of the 

sale as good product and 10% probability to yield 64% of the sale as good product. It is 

possible to increase yields of 59% to 64% by additional cost of $250,000.   

 The design option (B): at design cost of $1,350,000 has 20% probability to yield 59% of the 

sale as good product and 80% probability to yield 64% of the sale as good product. It is 

possible to increase yields of 59% to 64% by additional cost of $250,000. 

 The product manufacturing cost is $75, the good product will sell for $150, and the bad 

product will scraped without salvage value. 

4- A product design group decided to design a new series of product having a market forecast of 

200,000 units. It must decide on one of three design strategies. Select the appropriate strategy if 

the following estimates of the initial and variable costs for each strategy are given.  

a. Low tech: A low-technology, low-cost process consisting of hiring several new junior 

engineers. This option has fixed cost of $45,000 and variable-cost probabilities of 0.3 for 

$0.55 each, 0.4 for $0.50, and 0.3 for $0.45. 

b. Subcontract:  A medium-cost approach using a good outside design staff. This option has 

fixed cost of $65,000 and variable-cost probabilities of 0.7 for $0.45, 0.2 for $0.40, and 0.1 

for $0.35. 

c. High tech:  A high technology approach using the very best of inside design staff. This option 

has fixed cost of $75,000 and variable-cost probabilities of 0.9 for $0.40, and 0.1 for $0.35.  

5- An engineering firm is designing a major design project which is due to in 8 weeks. The penalty 

of not completing the design on time will cost of $14,000for each wake late. the firm study three 

alternatives to carry out the design: 

a.  Use inside engineering staff: The project is done at cost of $96,000. For this option: the 

probabilities to finish the project are 0.4 on time, 0.5 one week late, and 0.1 two weeks late. 

b. Use outside engineering firm:  The project is done at cost of $92,000. For this option: the 

probabilities to finish the project are 0.2 on time, 0.4 one week late, 0.3 two weeks late, and 

0.1 three weeks late. 

c. Make joint design with outside firm:  The project is done at cost of $86,000. For this option: 

the probabilities to finish the project are 0.1 on time, 0.3 one week late, 0.4 two weeks late, 

and 0.3 three weeks late. 
What is the best decision based on expected monetary criterion?  
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Project plan 

6- The tasks for preparing a dinner (along with the normal completion times) might include: 

 Wash and cut vegetables for the salad (15 minutes). 

 Toss the salad (2 minutes). 

 Set the table (8 minutes). 

 Start the rice cooking (2 minutes). 

 Cook rice (25 minutes). 

 Place the rice in a serving dish (1 minute). 

 Mix casserole ingredients (10 minutes). 

 Bake the casserole (25 minutes). 

Prepare a DSM for these tasks. 

7- The activities and times for a production line setup project are 

given in table (7-1)  

a) Draw the project network. 

b) Identify critical path. 

c) What is the expected project length? 

d) Draw a Gantt chart for the project. 

8- A new car is designed and the manufactured based on the activities given in table (8-1). 

a) Draw the project network. 

b) Identify critical path. 

c) What is the expected project length? 

d) Draw a Gantt chart for the project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (7-1) 

Activity  Time , hr 
Immediate 

predecessors 

A 6.0 - 

B 7.2 - 

C 5.0 A 

D 6.0 B, C 

E 4.5 B, C 

F 7.7 D 

G 4.0 E, F 

Table (8-1) 

Activity description Normal Time , day Immediate predecessors 

A Start  0 - 

B Design  8 A  

C Order special accessories 0.1 B  

D Build frame 1 B 

E Build doors 1 B 

F Attach axles, wheels, gas tank 1 D  

G Build body shell 2 B  

H Build transmission and drivertrain 3 B   

I Fit doors to body shell 1 G, E 

J Build engine 4 B  

K Bench-test engine 2 J 

L Assemble chassis 1 F, H, K 

M Road-test chassis 0.5 L 

N Paint body 2 I 

O Install wiring 1 N 

P Install interior 1.5 N 

Q Accept delivery of special accessories 5 C 

R Mount body and accessories on chassis 1 M, O, P, Q 

S Road test car 0.5 R  

T Attach exterior trim 1 S  

U Finish  0 T  
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9- The activities and times for a production line setup project are given in table (9-1)  

a) Draw the project network. 

b) Identify critical path. 

c) What is the expected project length? 

d) Draw a Gantt chart for the project. 

 

 

 

 

Design Ethics  
1.1) 1 

 

 

 

 

 

1.2) 1 

 

 

 

 

 

1.3) 1 

 

 

 

 

 

1.4) 1 

 

 

1.5) 1 

 

 

 

1.6) 1 

 

 

1.7) 1 

 

 

 

 

1.8) 1 

Table (9-1) 

Activity  Time , day 
Immediate 

predecessors 

A 5 - 

B 2 A  

C 4 A 

D 5 B 

E 5 B 

F 5 C  

G 2 E, F 

H 3 D  

I  3 G, H 
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1.9) 1 

 
 
 
 
 
1.10) 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.11)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


