Chapter 1
1. List 10 typical situations in the operation of an organization where an engineering economic analysis would significantly assist decision mak​ing. You may assume a specific type of or​ganization (e.g., manufacturing firm, medical health center, transportation company govern​ment agency) if it will assist in the development of your answer (state any assumptions). 
2. Explain why the subject of engineering econ​omy is important to the practicing engineer.
3. Will the increased use of automation increase the importance of engineering economy studies? Why or why not?

4. Explain the meaning of the statement, "The choice (decision) is among alternatives."
5. You have discussed with a co-worker in the engineering department the importance of explicitly defining the viewpoint (perspective) from which future outcomes of a course of action be​ing analyzed are to be developed. Explain what you mean by a viewpoint or perspective.

6. Two years ago, you were a member of the project team that analyzed whether your com​pany should upgrade some building, equip​ment, and related facilities to support the ex​panding operation of the company. The project team analyzed three feasible alternatives, one of which makes no changes in facilities and the re​maining two involve significant facility changes. Now you have been selected to lead a post evaluation team.   Delineate your technical plan for comparing the estimated consequences (de​veloped two years ago) of implementing the se​lected alternative with the results that have been achieved.
7. Explain the relationship between engineer​ing economic analysis and engineering design. How does economic analysis assist decision making in the design process? 
8. During your first month as an employee at Drillers Industries (a large drill-bit manufac​turer), you are asked to evaluate alternatives for producing a newly designed drill bit on a turning machine. Your boss' memorandum to you has practically no information about what the alternatives are and what criteria should be used. The same task was posed to a previous employee who could not finish the analysis, but she has given you the following information: An old turning machine valued at L.E. 1750000 exists (in the warehouse) that can be modified for the new drill bit. The in-house technicians have given an estimate of L.E. 200000 to modify this machine, and they assure you that they will have the machine ready before the project start date (although they have never done any modifications of this type). It is hoped that the old turning machine will be able to meet production requirements at full capacity. An outside company, INDODRILL Inc., made the machine seven years ago and can easily do the same modifications for L.E. 300000. The cooling system used for this machine is not environmentally safe and would require some disposal costs. INDODRILL Inc. has offered to build a new turning machine with more envi​ronmental safeguards and higher capacity for a price of L.E. 2050000. INDODRILL Inc. has promised this machine before the startup date and is will​ing to pay any late costs. Your company has L.E. 500000 set aside for the startup of the new product line of drill bits. For this situation,

a. Define the problem.

b. List key assumptions.

c. List alternatives facing Greenfield Industries.

d. Select a criterion for evaluation of alternatives.

e. Introduce risk into this situation.

f. Discuss how non monetary considerations may impact the selection.
g. Describe how a post-audit could be performed.
9. Con​sider the situation faced by many of first-semester senior in civil engineering who is exhausted from extensive job interviewing and penniless from excessive part time jobs. Mary, first-semester senior in civil engineering, has an impulse to accept immediately a highly attractive job offer to work in her brother's successful manufactur​ing company. She would then be able to relax for a year or two, save some money, and then return to college to complete her senior year and graduate. Mary is cautious about this impulsive desire, because it may lead to no college degree at all;

a. Develop at least two formulations for Mary's problem.

b. Identify feasible solutions for each problem formulation in part (a). Be creative!
10. While studying for the Engineering Econ​omy final exam, you and two friends find your​selves craving a fresh pizza. You can't spare the time to pick up the pizza and must have it delivered. "Pizza 1" offers a pan, 3 cm thick (including toppings), 30 cm square pizza with your choice of two toppings for L.E. 35 plus 5% sales tax and a L.E. 1.5 delivery charge (no sales tax on delivery charge). "Pizza 2" offers the round, deep-dish which is 30 cm in diam​eter. It is 4 cm thick, which includes two toppings, and costs L.E. 37.25 plus 5% sales tax and free delivery.

a. What is the problem in this situation? State it in an explicit and precise manner.

b. Systematically apply the seven principles of engineering economy to the prob​lem you have defined in Part (a).

c. Assuming that your common unit of mea​sure is L.E. (i.e., cost), what is the better value for getting a pizza based on the criterion of minimizing cost per unit of volume?

d. What other criteria might be used to select which pizza to purchase?
11. Storm doors have been installed on 50% of all homes in any town, USA. The remaining 50% of homeowners without storm doors think they may have a problem that a storm door could solve, but they're not sure. Use activities 1, 2, and 3 in the engineering design process (Table1-1) and the following figure to help these homeowners systematically think through the definition of their need (activ​ity 1), a formal statement of their problem (activ​ity 2), and the generation of alternatives (activity 3).The design process begins in the following with a statement of need and terminates with the specifications for a means of fulfilling that need.

12. A friend of yours bought a small apartment building for L.E. 600000 in a col​lege town. She spent L.E. 60000 of her own money for the building and obtained a mortgage from a local bank for the remaining L.E. 540000. The annual mortgage payment to the bank is L.E. 63000. Your friend also expects that annual maintenance on the building and grounds will be L.E. 90000. There are four apartments (two bedrooms each) in the building that can each be rented for L.E. 2080 per month Refer to the seven-step procedure to answer these questions:

a. Does your friend have a problem? If so what is it?

b. What are her alternatives (identify at least three)? 
c. Estimate the economic consequences and other required data for the alternatives in Part (b).

d. Select a criterion for discriminating among alternatives, and use it to advise your friend on which course of action to pursue.

e. Attempt to analyze .and compare the alterna​tives in view of at least one criterion in addi​tion to cost.

f. What should your friend do based on the in​ formation you and she have generated?

g. Develop a plan for your friend to follow in evaluating (after the fact) how good her ac​tual choice was. She may not have followed your advice. Be creative in Part (g). [2]
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