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Original Test Questions & Master Solution/grading scheme used   
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Summary of Topics covered by Homework  

Original Homework Questions & Master Solution/grading scheme used   
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Original Midterm Exam Questions & Master Solution/grading scheme used   

    Above Average  (Graded original work ) 

  Average       (Graded original work ) 
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 VI.   FINAL EXAM 

       Summary of Topics Covered  by Final Exam 

       Original Final Exam Questions & Master Solution/grading scheme used 

   Above Average  (Graded original work ) 

  Average       (Graded original work ) 
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CHEMICAL ENGINEERING DEPARTMENT 

CHEG 2308 ECONOMICS ANALYSIS AND TECHNICAL 

APPLICATIONS 

1. Course number and name: CHEG 2308  ECONOMICS ANALYSIS AND 

TECHNICAL APPLICATIONS 

2. Credits, contact hours, categorization: 3 credit hours; 3 contact hours; general education 

3. Instructor’s or course

coordinator’s name: Dr. Kazeem Olanrewaju 

4. Text book: Title: ENGINEERING ECONOMIC ANALYSIS 

Author: Donald G. Newman, Ted G. Eschenbach, and Jerome P. 

Lavelle  

Publisher, Year & Edition: Oxford University Press, New York, 2017, 14th Edition 

a. Other Supplemental material 1. "Basics of Engineering Economy" By Leland Blank and

Anthony Tarquin. 2008.  McGraw- Hill Higher Education.

ISBN 978-0-07-340129-4

2. C. S. Park, Contemporary Engineering Economics, 4th

Ed. 2007, Prentice‐Hall. ISBN‐ 0‐13‐187628

3. Sullivan, W.G., Wicks and Koelling, J.A. Engineering

Economy, 14th Edition, 2009, Prentice‐Hall. ISBN

‐10‐0136142974

5. Specific course information

a. Brief description of the content of the

course (catalog description)

CHEG 2308. Economic Analysis and Technical 

Applications. (3-0) Credit 3 semester hours.  

Fundamental concepts of economic principles. Evaluation 

of technical alternatives, economic significance of 

technical proposals; interest, description, analysis, and 

forecasting. 

b. Prerequisites or

Co-requisites

MATH 2413 Calculus with Analytical Geometry 

c. *Indicate whether a required, elective, or

selected elective (as per definition

provided) course in the program

Required 

6. Specific goals for the course

a. This course prepares engineering

students with the following outcomes.

Students will be able to : 
i. Understand and be able to apply the principles of economics

and their applications in Engineering.

ii. Understand the crucial role project alternatives play in the



areas of production, processing, fabrication and manufacturing 

of all man‐made products. 

 
  iii. Understand the concept of profitability or cost of the project 

as a necessary condition for giving the project the green light 

for funding and execution. 

 
  iv. Apply and understand the technical and engineering aspects 

of assessing different projects either in their professional career 

or in private life. 

 
 b. Explicitly indicate which of the 

student outcomes listed in Criterion 3 

and 4 or any other outcomes are 

addressed by the course.  

 
 

This courses addresses: 

Chemical Engineering Department student outcome D1 

(An ability to identify, formulate, and solve fundamental 

engineering problems by applying principles of 

engineering, science, and mathematics). It also evaluate 

students’ ability to communicate effectively with a range 

of audiences (ABET outcome 3). Students are presented 

with examples that deal with management of cash inflow 

and outflow for projects and as such were fortified with 

the ability to recognize ethical and professional 

responsibilities in engineering situations and make 

informed judgments, which must consider the impact of 

engineering solutions in global, economic, environmental, 

and societal contexts (ABET outcome 4). 

7 Brief list of topics to be covered 

 

Making Economic Decisions                               (3 hours) 

Estimating Engineering Costs and Benefits         (4 hours) 

Interest and Equivalence                                      (5 hours) 

Equivalence for Repeated Cash Flows                 (6 hours) 

Present Worth Analysis                                        (5 hours) 

Annual Cash Flow Analysis                                (1 hours) 

Rate of Return Analysis                                       (8 hours) 

Choosing the Best Alternative                             (6 hours) 

Benefit/Cost Analysis and Public Sector Project (3 hours) 

Breakeven and Payback Period Analyses            (6 hours) 

 
 

 

 

 

 

 



 

 

 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

 

 

Program Outcomes Assessed in this course  
 

Outcome 1:    

An ability to identify, formulates, and solves complex engineering problems (CEP) by applying principles of 

engineering, science, and mathematics.   
 

Outcome 3:  

An ability to communicate effectively with a range of audiences 

 
Outcome 4:  

An ability to recognize ethical and professional responsibilities in engineering situations and make informed 

judgments, which must consider the impact of engineering solutions in global, economic, environmental, and 

societal contexts 
    
   

Assessment Summary of Class Semester Averages  for Outcomes 

(Should be provided for Fall 2019 through Spring 2022 Assessment Period) 
 

Outcomes   1 3 4 

Semester 
Semester Class 

Average (%) 
Semester Class 

Average (%) 
Semester Class 

Average (%) 

Spring 2022 76.8 80.3 80.3 

 
Spring 2021 
 

76.1 87.2 87.2 

 
Spring 2020 
 

78.9 
 

82.4 82.4 

 
Fall 2019 
 

 
92.6 84.4 84.4 

Comments 
on Trend of 

Data 
(Improving or 
deteriorating) 

Students’ average performance is 

was observed to decrease 
drastically  between Fall 2019 to 

Spring 2021 but with a slight 

increase in  Spring 2022  The 
reason for the decrease may likely 

be due to student still recovering 

from the online mode of classes. 
Students’ percent meeting 

expected average was significantly 

above the threshold limit of 70%. 

 

Students average performance is 

relatively even between Fall 2019 and 

Spring 2020 but a significant increase 
in the Spring 2021 semester was 

observed. While in Spring 2022, a 

sizeable decrease in the average relative 
to Spring 2021 was observed. An 

impressive percent of students meeting 

expected average was observed the last 
three semester (Fall 2019, Spring 2020, 

and Spring 2021) 

 

Students average performance is 

relatively even between Fall 2019 and 
Spring 2020 but a significant increase 

in the Spring 2021 semester was 

observed. While in Spring 2022, a 
sizeable decrease in the average relative 

to Spring 2021 was observed. An 

impressive percent of students meeting 
expected average was observed the last 

three semester (Fall 2019, Spring 2020, 

and Spring 2021) 
 

*Expected  Semester Class Average    = 70% (or as defined by the program) 

                Ideal Semester Class Average            =75%  (or as defined by the program) 
  



End of Semester Course Assessment Reports 

   Fall 2019 and Last Three Assessment Periods. 
 

Each summary contains the following Information 
  

1.  Performance Statistics 
 Total number of students in class 

 The class average performance (stated as %) in each course outcome assessed 

in this class and the two previous times course was assessed.  

 The acceptable class average for the class in each outcome area as set by your 

Department.  

 Percentage of students who scored below the expected average in each 

outcome. 
 

2.  Implementation Summary 
 Brief summary of plans implemented during the semester based on last 

assessment report 
 

3.  Perceived Problems 
 Instructor’s  critical evaluation of perceived problems that affected students’ 

performance. Realistic problems should be identified throughout the semester 

and summarized in this section of the report. 
 

4.  New Plans for Addressing Problems 
 Instructor’s plans for addressing the perceived problems the next time the 

class is taught. These should be specific enough for another instructor to 

implement. Most of these should be things that, you, the instructor can 

implement to help students to improve. Be creative. 
 

5.  Overall Trend over last three assessment periods 

 Instructors summary of overall performance trend for each outcome 

measured over the last three periods. 
 

5.  Were Expectations Met? 

 Answer YES if the class average was above the expected average and the 

stated percentage of students scored at or above the expected average, else 

answer NO. 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

CHEG 2308-P01: ECONOMIC ANALYSIS WITH TECHNICAL

APPLICATION SPRING 2022 SEMESTER

Report Prepared by: Dr. Kazeem B. Olanrewaju 

Report Date: May 23, 2022 

Semester 
Analysis 

Type 

Number 
of 

Students 

Outcome D1 

An ability to identify, formulates, and solves 
engineering problems by applying principles of 

engineering, science, and mathematics.” 

Outcome 3 

An ability to communicate effectively with a range of 
audiences (Written and Oral) 

Outcome 4 

An ability to recognize ethical and professional responsibilities 
in engineering situations and make informed judgments, which 

must consider the impact of engineering solutions in global, 

economic, environmental, and societal contexts. 

Expected Class 

Average 

Expected 

Percent of 

students at or 

above average 

Class Average 

% Students 

meeting 

Expected 

Average 

Expected Class 

Average 

Expected 

Percent of 

students at or 

above average 

Class Average 

% Students meeting 

Expected Average Expected Class Average 

Expected 

Percent of 

students at or 

above average 

Class Average 

% Students 

meeting 

Expected 

Average 

Spring 2022 Direct 17 75 70 76.8 83.3 75 70 80.3 66.7 75 70 80.3 66.7 
Spring 2021 Direct 30 75 70 76.1 63.3 75 70 87.2 100 75 70 87.2 100 
Spring 2020 Direct 29 75 70 78.9 65.5 75 70 82.4 100 75 70 82.4 100 

Fall 2019 Direct 27 75 70 88.9 92.6 75 70 84.4 100 75 70 84.4 100 

Implementation 

Summary 

A considerable time was spent explaining how to 

develop cash flow diagram, its translation to cash flow 

equation. Student were constantly be engaged umpteenth 
times by asking them questions during lecture/class time  

The instructor emphasized the need to follow technical 

writing structure and reference citation were emphasized 
during delivery of the projects  

Students were assisted with skills needed to use various 

economic tools such as rate of return, modified internal rate of 
return, to make an informed decision that will have a lasting 

impact on humanity within the global, environmental and 

societal contexts  

Perceived 

Problems 

1. Students are not proactive in solving homework and 
practice problems given to them for proper understanding 
of the concept taught in class.
2.Insufficient problem solving time
3.Students expressed challenges with understanding cash 
flow diagram representation and interpretation and also 
conversion of nominal rate of return to effective

1. Reference citation remain a challenge

2. Appropriate use of technical terms and clarity in sentence 
construction still remain an issue  

Student still find it challenging relating the impact of this 

economic informed decision through the use of economic tools 

such as rate of return within global, environmental and societal 
contexts 

Plans for 

Addressing 

Problems 

The following is recommended for implementation:
1 Create enough time for problem solving session
2. Attention should still be given to cash flow diagram
representation and interpretation
3. Faculty should solve several example problems on
converting nominal rate of return to effective rate of
return

Recommendation: 
1. Reference citation should be emphasize in their 

technical writing class and Instructor should 

conduct a class session on rules guiding 
technical writing such as reference citation 

2. Emphasis on adhering to the format and structure 

of the report

Recommendation:  
Instructor should assist student skill needed to connect economic 

decision based on economic tools  such as rate of return with its 

impacts on humanity within the global, environmental and 
societal contexts   

Overall 

Trend over 

Periods 

Students’ average performance is was observed to 

decrease drastically  between Fall 2019 to Spring 2021 

but with a slight increase in  Spring 2022  The reason for 

the decrease may likely be due to student still recovering 
from the online mode of classes. Students’ percent 

meeting expected average was significantly above the 

threshold limit of 70%. 

Students average performance is relatively even between 

Fall 2019 and Spring 2020 but a significant increase in the 

Spring 2021 semester was observed. While in Spring 2022, 

a sizeable decrease in the average relative to Spring 2021 
was observed. An impressive percent of students meeting 

expected average was observed the last three semester (Fall 

2019, Spring 2020, and Spring 2021). 

Students average performance is relatively even between Fall 

2019 and Spring 2020 but a significant increase in the Spring 

2021 semester was observed. While in Spring 2022, a sizeable 

decrease in the average relative to Spring 2021 was observed. 
An impressive percent of students meeting expected average was 

observed the last three semester (Fall 2019, Spring 2020, and 

Spring 2021) 

Were 

Expectations 

Met? 

Class Average ≥75% 

and ≥70% of Students 

Performed  at or Above 

Expected Average.
Yes No No 

kaolanrewaju
Cross-Out



ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022

Title of Assignment:  TEST 1 

TOPICS COVERED IN TEST 1 

Test 1 covered the following topics: 

1. The Decision-Making Process

2. Fixed, Variable, Marginal, and Average Costs

3. Considering All costs

4. Breakeven Analysis

5. Time Value of Money

Page  T1 



ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022

SAMPLE TEST QUESTIONS, SOLUTION, 

AND GRADING SCHEME FOR TEST 1 



Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications 

Spring 2022: Test 1, Tuesday, February 22, 2022, Instructor: Dr. Kazeem Olanrewaju 

Name of Student: _____________________________________________________  

Problem 1 (60 points) 

 

MechanoBio Engineering in Nevada is making a biomedical devices for the Eurocarribean-asian 

market. The following costs for the product have been compiled. 

 

 

Given that the variable cost per unit (v) includes direct labor cost, operating and maintenance 

cost, the overhead expenses (which is charged at 160 % of  the direct labor cost hourly rate), 

advertisement cost per device and the cost of materials and purchased parts, and Q as the total 

number of quantity produced in a year:  

a) Write the total cost and total revenue relation for the year.  

b) Calculate the annual breakeven quantity for this product. 

c) Determine the total profit and profit per unit if 250% of the annual breakeven quantity are 

sold 

d) To reduce the annual breakeven quantity to 35,000 units, what should be the selling price? 

 

 

Problem 2 (40 points) 

BitDigitalcoin microfinance inc. lends Mr Amadion $12000 for 8 years at 9% per year, 

compounded annually; then the entire proceeds generated from the lending are invested for 12 

years at 10 % per annum simple interest. How much money will BitDigitalcoin microfinance inc. 

have at the end of the entire 20-year period? 

 

Hints:  Profit = TR-TC  ;  

 Profit = rQ – (FC + vQ) 

 Q = Annual Quantity 

 QBE = FC/(r-v) 

 C.I= Principal(1+i)n – Principal 

 S.I = Principal*Time*Rate 

Item Cost 

Selling price (r) $345/unit 

Materials and purchased parts cost $30/unit 

Direct labor cost  3 hrs. at $25 per hour 

Operating and maintenance ( O & M) cost per unit  $15 

Advertisement cost per device $10 

Fixed cost $8,750,000 
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,.. 

Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applica · ns· 

Spring 2022: Test I , Tuesday, February 22, 2022, Instructor: Dr. Kazeem Olanrewaju ~ 

Name of Student: 1<1,m1ed~ ~ ~ 1 
Problem 1 (60 points) { (/'--J 

/ 
MechanoBio Engineering in Nevada is making a biomedical devices for the Eurocarribean-a ian 

market. The following costs for the product have been compiled. 

Item Cost 
Selling price (r) $345/unit - Materials and purchased parts cost $30/unit ,-. --- Direct labor cost 3 hrs. at fo25 per houy 

- Operating and maintenance ( 0 & M) cost per unit $ 15 - Adve1tisement cost per device $ 10 
Fixed cost $8,750,000 

Given that the variable cost per unit (v) include;Jlirecty,;;;-or cost, operating anlmaintenance 
cost, the overhead expenses (which is charg&t"'at 160 % of t ·rect labor cost hourly rate), 

advertisem~6st per device and the cost of ilrafurials and purchased parts, and Q as the total 
number of quantity produced in a year: 

a) Write the total cost and total revenue relation for the year. / 
b) Calculate the annual breakeven quantity for this product. 
c) Determine the total profit and profit per unit if 250% of the annual breakeven quantity are 

sold 

d) To reduce the annual breakeven quantity to 35,000 units, what should be the selling price? 

Problem 2 (40 points) 

BitDigitalcoin microfinance inc. lends Mr Amadion $ 12000 for 8 years at 9% per year, 
compounded annually; then the entire proceeds generated from the lending are invested for 12 
years at 10 % per annum simple interest. How much money wi ll BitDigitalcoin microfinance inc. 
have at the end of the entire 20-year period? 

Hints: Profit= TR-TC ; 
Profit = rQ - (FC + vQ) 
Q = Annual Quantity 
QsE = FC/(r-v) 
C.I= Principal(] +i)" - Principal 
S.I = Principal*Time*Rate 
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Prairie View A & M University, CHEG 2308 : Economics Analysis and Technical Av.pre 10ns 

Spring 2022: Test I, Tuesday, February 22, 2022, Instructor: Dr. K~zeem Olanrewaju Jh~ \ 
Name of Student: l'!lacmdo Aozr1 U1 I J-1'1 i cha Afr.ha m Ci_ ' ) 

Problem 1 (60 points) / ~ _/1 
MechanoBio Engineering in Nevada is making a biomedical devices for the Eurocarribean-asian 

market. The following costs for the product have been compiled. 

Item Cost 

Selling price (r) $345/unit 

Materials and purchased parts cost $30/unit 

Direct labor cost 3 hrs. at $25 per hour 

Operating and maintenance ( 0 & M) cost per unit $15 

Advertisement cost per device $10 

Fixed cost $8,750,000 

Given that the variable cost per unit (v) includes direct labor cost, operating and maintenance 
cost, the overhead expenses (which is charged at 160 % of the direct labor cost hourly rate), 
advertisement cost per device and the cost of materials and purchased parts, and Q as the total 

number of quantity produced in a year: 

a) Write the total cost and total revenue relation for the year. 
b) Calculate the annual breakeven quantity for this product. 
c) Determine the total profit and profit per unit if 250% of the annual break.even quantity are 

sold 
d) To reduce the annual break.even quantity to 35,000 units, what should be the selling price? 

Problem 2 (40 points) 

BitDigitalcoin microfinance inc. lends Mr Amadion $12000 for 8 years at 9% per year, 
compounded annually; then the entire proceeds generated from the lending are invested for 12 
years at 10 % per annum simple interest. How much money will BitDigitalcoin microfinance inc. 
have at the end of the entire 20-year period? 

Hints: Profit= TR-TC ; 
Profit= rQ - (FC + vQ) 
Q = Annual Quantity 
Qne = FCl(r-v) 
C.I= Principal(] +i)" - Principal 
S.I = Principal*Time*Rate 
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Below Average Student Original Graded Assignment 



Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applicati 

Spring 2022: Test I , T uesr : February 22, 2022, Instructor: Dr. Kaze~ 0 lanrewaj u 

Name of Student: i.r{/1,~ n//1,,tR!rl,c ?;? rJ/Je:""""- 152 
Problem I (60 points) ~ / 
MechanoBio Engineering in Nevada is making a biomedical devices for the Eurocarribean- ~~!1_ 
market. The following costs for the product have been compiled. 

Item Cost 

Selling price (r) $345/unit 

Materials and purchased parts cost $30/unit 

Direct labor cost 3 hrs. at $25 per hour 

Operating and maintenance ( 0 & M) cost per unit $15 

Advertisement cost per device $10 

Fixed cost $8,750,000 

Given that the variable cost per unit (v) includes direct labor cost, operating and maintenance 
cost, the overhead expenses (which is charged at 160 % of the direct labor cost hourly rate), 
advertisement cost per device and the cost of materials and purchased parts, and Q as the total 

number of quantity produced in a year: 

a) Write the total cost and total revenue relation for the year. 
b) Calculate the annual breakeven quantity for this product. 
c) Determine the total profit and profit per unit if 250% of the annual breakeven quantity are 

sold 
d) To reduce the annual breakeven quantity to 35,000 units, what should be the selling price? 

Problem 2 (40 points) 

BitDigitalcoin microfinance inc. lends Mr Amadion $12000 for 8 years at 9% per year, 
compounded annually; then the entire proceeds generated from the lending are invested for 12 
years at 10 % per annum simple interest. How much money will BitDigitalcoin microfinance inc. 
have at the end of the entire 20-year period? 

Hints: Profit = TR-TC ; 
Profit = rQ - (FC + vQ) 
Q = Annual Quantity 
QsE = FCl(r-v) 
C.I= Principal(l+i)" - Principal 
S.J = Principal*Time*Rate 
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ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

Title of Assignment:  HOMEWORK 5 

TOPICS COVERED IN HOMEWORK 5 

1. Nominal and Effective Rate of Return
2. Present Worth Analysis
3. Equivalent Uniform Annual Worth
4. Gradient  and Uniform Series Payment



ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

SAMPLE HOMEWORK 5 QUESTIONS, SOLUTION, 

AND GRADING SCHEME FOR HOMEWORK 5



CHEG 2308: Economics Analysis and Technical Application Assignment 

Homework 5 (04/25/2022) 

Instructor section 

Major Evaluation Rubric Percentage Score for Student Assessment Aggregate 
Score 

Identify   
Formulate   
Solve   
Total   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHEG 2308: Economics Analysis and Technical Application Assignment 

Homework 5  

Due date: 04/25/2022 

 

Name of student:___________________________________________________ 

 

Problem 1 

Chevron Corporation is planning operating an oil fracking project with a Canadian company. 
The project will run for the next 10 years with an initial investment of $425,000 and annual 
operating cost of $90,000 for the next 5 years, and $125,000 in years 6, 7, and 8 while Chevron 
Corporation plan to spend 50% of the operating cost in year 3 for the last two years of the 
project.  Another alternative project Chevron Corporation is considering is with BP Oil with an 
initial investment of $1.2 M and annual operating cost of $50,000 for the first 6 years and 
$65,000 per year for the remaining four years.   
 
Chevron also plans to sell some of its equipment used for the fracking at the end of the project 
life. The salvage value (S) for those equipment which decreases by 11% per year, is estimated by 
the following equation: 
 

                         S = initial investment x (1 - 0.11)n   ; where n is the project life 
 
If both projects are operated at a MARR of 12%, which of the project would you advise Chevron 
Corporation to invest their money. Please ensure you draw the Cash flow diagram for the two 
Alternatives. 
 

Problem 2 

A series of quarterly cash flows began with the first cash flow on March 31, 1991 and ends with the 
last cash flow on Dec 31, 1999. The first quarterly cash flow is equal to $25,000. Each successive 
cash flow increases $750. The series of quarterly cash flows is equivalent to a series of equal semi-
annual cash flows. The equivalent series of equal semi-annual cash flows starts with the first cash flow 
occurring on June 30, 1996. The last equal semi-annual cash flow in the equivalent series occurs on 
December 31, 2009. Use a nominal interest rate of 12% per year compounded monthly for both 
cash flow analysis consider equivalent. Determine the amount of each equal semi-annual cash 
flow in the equivalent series 
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Above Average Student Original Graded Assignment 



CHEG 2308: Economics Analysis and Technical Application Assignment 

Homework 5 (04/25/2022) 

Instructor section 

Major Evaluation Rubric Percentage Score for Student Assessment Aggregate 

Score 

Identify   

Formulate   

Solve   

Total   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHEG 2308: Economics Analysis and Technical Application Assignment 

Homework 5  

Due date: 04/25/2022 

 

Name of student:___________________________________________________ 

 

Problem 1 

Chevron Corporation is planning operating an oil fracking project with a Canadian company. 

The project will run for the next 10 years with an initial investment of $425,000 and annual 

operating cost of $90,000 for the next 5 years, and $125,000 in years 6, 7, and 8 while Chevron 

Corporation plan to spend 50% of the operating cost in year 3 for the last two years of the 

project.  Another alternative project Chevron Corporation is considering is with BP Oil with an 

initial investment of $1.2 M and annual operating cost of $50,000 for the first 6 years and 

$65,000 per year for the remaining four years.   

 

Chevron also plans to sell some of its equipment used for the fracking at the end of the project 

life. The salvage value (S) for those equipment which decreases by 11% per year, is estimated by 

the following equation: 
 

                         S = initial investment x (1 - 0.11)n   ; where n is the project life 

 

If both projects are operated at a MARR of 12%, which of the project would you advise Chevron 

Corporation to invest their money. Please ensure you draw the Cash flow diagram for the two 

Alternatives. 

 

Problem 2 

A series of quarterly cash flows began with the first cash flow on March 31, 1991 and ends with the 

last cash flow on Dec 31, 1999. The first quarterly cash flow is equal to $25,000. Each successive 

cash flow increases $750. The series of quarterly cash flows is equivalent to a series of equal semi-

annual cash flows. The equivalent series of equal semi-annual cash flows starts with the first cash flow 

occurring on June 30, 1996. The last equal semi-annual cash flow in the equivalent series occurs on 

December 31, 2009. Use a nominal interest rate of 12% per year compounded monthly for both 

cash flow analysis consider equivalent. Determine the amount of each equal semi-annual cash 

flow in the equivalent series 

 

 

















































Kazeem Olanrewaju
144250000000001993



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AVERAGE  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Student Original Graded Assignment  



Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



Kazeem Olanrewaju
144250000000001993



Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



 

 

 

 

 

 

 

 

 

 

 

 

 

 

BELOW AVERAGE  

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Below Average Student Original Graded Assignment 



Kazeem Olanrewaju
144250000000001993



Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993



Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993
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ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

MIDTERM EXAM 

TOPICS COVERED IN MIDTERM EXAM 

1. The Decision-Making Process

2. Fixed, Variable, Marginal, and Average Costs

3. Considering All costs

4. The Estimating Process

5. Estimating Models: Segmenting Model
6. Equivalence

7. Cash Flow Diagram

8. Relationship Between Compound Interest Factors

9. Arithmetic Gradient

10. Present Worth Analysis

11. Rate of Return

12. Annual Cash Flow Analysis



ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

   MIDTERM EXAM QUESTIONS 



Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications Spring 2022 

Midterm Exam, Tuesday, March 22, 2022, Instructor: Dr. Kazeem Olanrewaju 

Name of Student: _____________________________________________________  

For each problem draw the cash flow diagram (except problem 1) even if you are not required to do so. 

Problem 1 (30 points)  

A medium sized scale company manufactures a certain product with an estimated variable costs, per unit, v 

=0.12Q - 36 and an aggregated fixed costs of $45000. The price–quantity demand relationship for this product 

is P = −0.45Q + 945, where P is the unit sales price of the product and Q is the annual quantity demand.  

● Total cost = Fixed cost + Variable cost  

● Revenue = Quantity Demand × Price  

●Profit = Revenue − Total cost 

a) Develop the equations for total cost and total revenue.  

b) Find the breakeven quantity.  

c) What profit is earned if i) total cost is minimized and ii) total revenue is maximized?  

d) Which of the strategy will be better for the company to adopt to optimize their profit, is it to minimize 

total cost or maximize total revenue. Give reason for your choice 

e) What is the company’s maximum possible profit? 

 

Problem 2 (25 points) 

For what value of P in the cash flow diagram will render the present worth to be equal 0 at a minimum 

attractive rate of return (i) of 10%?   

.  
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Problem 3 (25 points)  

Amelia bought a 6% $4000 15-year bond at a discount of 5%.  He received a semi-annually dividend for 7 

years, and then sold it immediately after the 14th dividend for $3875.  

a) Did Amelia make the return of 7% per year compounded quarterly that he wanted? Why  

Hints: draw cash flow diagram for bond investment (single project) 

 

 

Matching Parts (20 points) 

 

 Terms  (A) Concepts (B) Answer 

1 Equipment price The future equivalent amount of a uniform series 

sinking fund at a compound interest, i% for n years 
 

2 Salvage Sources of Possible Dilemmas in ethics is  

3 Interest Cost estimation based on individual components is 

obtain by 
 

4 Percentage The amount  returned at end of bond’s life is called  

5 Life cycle The constant increment amount of payment series from 

one year to another is refer to as 
 

6 Compounded This is one the alternatives in a revenue based cash flow 

alternatives 
 

7 Cost effective 

Alternatives 

This addresses the difference in cost of a particular 

product at different times 
 

8 Net Present Worth A unique solution to a proposed business ventures is  

9 Nominal Time value of money depends on time  

10 Safety Geometric gradients series payment increases by a 

constant 
 

11 Rate of return The cost of the car you bought some couple of years ago 

is refer to as 
 

12 Effective This is an example of a non-repetitive cost  

13 Gradient Decision making in engineering economy is concerned 

with choosing the best 
 

14 Face value The interest used in evaluating  estimate in Cash flow 

equation is 
 

15 Equivalence A rate statement that gives you an idea of how the actual 

rate will be calculated is 
 

16 (F/A, i%, n) Interest rate consider from the lender's perspective is 

term as 
 

17 Do-nothing This can be categorized under single payment compound 

amount factor 
 

18 Sunk Cost analysis of a device from the point of 

conceptualization to the it is phase-out  
 

19 Segmenting model The annual interest rate with considering the effect of 

any compounding. 
 

20 Alternative The value of a project at the moment based on inflow 

and outflow of cash for n years is 
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Matching Parts (20 points) 

 

 Terms  (A) Concepts (B) Answer 

1 Equipment price The future equivalent amount of a uniform series 

sinking fund at a compound interest, i% for n years 

16 

2 Salvage Sources of Possible Dilemmas in ethics is 10 

3 Interest Cost estimation based on individual components is 

obtain by 
19 

4 Percentage The amount  returned at end of bond’s life is called 14 

5 Life cycle The constant increment amount of payment series from 

one year to another is refer to as 

13 

6 Compounded This is one of the alternatives in a revenue based cash 

flow alternatives 
17 

7 Cost effective 

Alternatives 

This addresses the difference in cost of a particular 

product at different times 
15 

8 Net Present Worth A unique solution to a proposed business ventures is 20 

9 Nominal Time value of money depends on time 3 

10 Safety Geometric gradients series payment increases by a 

constant 
4 

11 Rate of return The cost of the car you bought some couple of years ago 

is refer to as 
18 

12 Effective This is an example of a non-repetitive cost 1 

13 Gradient Decision making in engineering economy is concerned 

with choosing the best 
7 

14 Face value The interest used in evaluating  estimate in Cash flow 

equation is 
6 

15 Equivalence A rate statement that gives you an idea of how the actual 

rate will be calculated is 
9 

16 (F/A, i%, n) Interest rate consider from the lender's perspective is 

term as 
11 

17 Do-nothing This can be categorized under single payment compound 

amount factor 
2 

18 Sunk Cost analysis of a device from the point of 

conceptualization to the it is phase-out  
5 

19 Segmenting model The annual interest rate with considering the effect of 

any compounding. 
12 

20 Alternative The value of a project at the moment based on inflow 

and outflow of cash for n years is 

8 
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Above Average Student Original Graded Assignment 



Pra1rie View A & M University, CHEG 2308: Economics Analysis and Technical Applications Sr, · 2022 
Midterm Exam, Tuesday, March 22, 2022, Instructor: Dr. Kazeem Olanrewaju 'e/~ 
Name of Student: Tt4/ ev N'lavin,nq I; ~ 
For each roblcm draw the cash flow dia ram exec t roblem 1 even if ou are not re ui d to o {f) 
Problem 1 (30 points) 

A medium sized scale company manufactures a certain product with an estimated variable costs, per uqit, v 
=0. l 2Q - 36 and an aggregated fixed costs of $45000. The price-quantity demand relationship for this product 
is P = - 0.45Q + 945, where P is the unit sales price of the product and Q is the annual quantity demand. 

• Total cost = Fixed cost+ Variable cost 
• Revenue = Quantity Demand x Price 
• Profit = Revenue - Total cost 

a) Develop the equations for total cost and total revenue. 
b) Find the breakeven quantity. 
c) What profit is earned if i) total cost is minimized and ii) total revenue is maximized? 
d) Which of the strategy will be better for the company to adopt to optimize their profit, is it to minimize 

total cost or maximize total revenue. Give reason for your choice 
e) What is the company's maximum possible profit? 

Problem 2 (25 points) 

for what value of P in the cash flow diagram will render the present worth to be equal Oat a minimum 

fr:tiverateofretum (i)of l 0%? PA ::: t;c;-Oo(P/1-l, 11!10.,~) 
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Problem 3 (25 points) 

Amelia bought a 6% $4000 15-year bond at a discount of 5%. He received a semi-annually dividend for 7 
years, and then sold it immediately after the 14th dividend for $3875. 

~em i-W)nw,.\ lvi 
a) Did Amelia make the return of7% per year compounded qutut11ty-thattie wanted? Why 

Hints: draw cash flow diagram for bond investment (single project) 

Matching Parts (20 points) en-
Terms (A) Concepts (B) Answer V I Equipment price \ The future equivalent amount of a uniform series } b _..., 

~ sinking fund at a compound interest, io/o for n years 
2 Salvage '\. Sources of Possible Dilemmas in ethics is I O .... 
3 Interest Cost estimation based on individual components is l q ..., 

~ obtain by 
4 Percentage '- The amount returned at end of bond's life is called \4 L--
5 Life cycle '- The constant increment amount of payment series from l 3 <-----one year to another is refer to as V 6 Compounded This is one the alternatives in a revenue based cash flow l 7 .-

alternatives V 7 Cost effective This addresses the difference in cost of a particular I t.;·t.-/ 
Alternatives product at different times I~ 

8 Net Present Worth A unique solution to a proposed business ventures is 2-0 ._, 
9 Nominal Time value of money depends on time ~ 'I-..._ 

10 Safety Geometric gradients series payment increases by a 4-L,/ 

~ 
constant 

11 Rate of return , The cost of the car you bought some couple of years ago l <l v \ is refer to as 
12 Effective This is an example of a non-repetitive cost I ~ r~ 13 Gradient \ 

Decision making in engineering economy is concerned 7 ~ 
with choosing the best 

14 Face value "' The interest used in evaluating estimate in Cash flow 9~ equation is 
15 Equivalence A rate statement that gives you an idea of how the actual 3 )< 

rate will be calculated is 

V 16 (FIA, io/o, n) 
\ 

Interest rate consider from the lender's perspective is 
l I l -----term as 

17 Do-nothing 

"' 
This can be categorized under single payment compound 2 c__.--V amount factor 

18 Sunk Cost analysis of a device from the point of 5 ~ 
" conceptualization to the it is phase-out V 19 Segmenting model The annual interest rate with considering the effect of t 2-'--

any compounding. V 20 Alternative "-. The value of a project at the moment based on inflow ~ v and outflow of cash for n years is 
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Average Student Original Graded Assignment  



Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applicat 
Midterm Exam, Tuesday, March 22, 2022, Instructor: Dr. Kazeem Olanrewaju Q 

Name of Student: ~,1c:\:.aa rnu n<ot ~ 
For each roblem draw the cash flow dia ram exce t roblem 1 even if ou are not re do o. 

Problem 1 (30 points) 

A medium sized scale company manufactures a certain product with an estimated variable costs, per unit, v 
=0.12Q - 36 and an aggregated fixed costs of $45000. The price-quantity demand relationship for this product 
is P = - 0.45Q + 945, where Pis the unit sales price of the product and Q is the annual quantity demand. 

• Total cost= Fixed cost + Variable cost 
•Revenue= Quantity Demand x Price 
•Profit = Revenue -Total cost 

a) Develop the equations for total cost and total revenue. 
b) Find the breakeven quantity. 
c) What profit is earned if i) total cost is minimized and ii) total revenue is maximized? 
d) Which of the strategy will be better for the company to adopt to optimize their profit, is it to minimize 

total cost or maximize total revenue. Give reason for your choice 
e) What is the company's maximum possible profit? 

Problem 2 (25 points) 

For what value of Pin the cash flow diagram will render the present worth to be equal O at a minimum 
attractive rate of return (i) of 10%? 

P=? 

120000 

12500 
A :: la,~ 

Cx- = -a~oo 
10000 

-~ 

5000 
-~ 

-~ 2500 
~ 

8000 

7800 

15000 

1700 

1900 



Problem 3 (25 points) 

Amelia bought a 6% $4000 15-year bond at a discount of 5%. He received a semi-annually dividend for 7 
years, and then sold it immediately after the 14th dividend for $3875. 

~I'll\ f - C\r\1'1 \,I" ti, 
a) Did Amelia make the return of7% per year compounded ~ that he wanted? Why 

Hints: draw cash flow diagram for bond investment (single project) 

Matching Parts (20 points) 

Terms (A) Concepts (B) Answer 

~ \ Equipment price The future equivalent amount of a uniform series 
l L, \.....---' sinking fund at a compound interest, i¾ for n years 

'2-. Salvage Sources of Possible Dilemmas in ethics is l D '1....--

'3,. Interest Cost estimation based on individual components is 
\q L/ 

V 
obtain bv V _ ~ Percentage The amount returned at end of bond's life is called \4- I 

). Life cycle The constant increment amount of Eayment series from - V I ~ \._, one vear to another ·is refer to as 
0- Compounded This is one the alternatives in a revenue based cash flow 

I 1-alternatives 

~ 
t Cost effective This addresses the difference in cost of a particular 

IS L-Alternatives product at different times 
'&. Net Present Worth A unique solution to a proposed business ventures is ;;t.Q l-

~ Nominal Time value of money depends on time 3 l-~ l-Q_ Safety Geometric gradients series payment increases by a 
4 L.,...-constant 

~ 'N Rate of return The cost of the car you bought some couple of years ago ~8 '\....,... is refer to as 
N Effective This is an example of a non-repetitive cost I L.-
N Gradient Decision making in engineering economy is concerned 

1- L V with choosing the best 
N.. Face value The interest used in evaluating estimate in Cash flow 

Co ~ equation is L,.. 

~ Equivalence A rate statement that gives you an idea of how the actual 9 ✓ rate will be calculated is 

~ 
r6 (F/A, i¾, n) Interest rate consider from the lender's perspective is 

II L -----term as 
N Do-nothing This can be categorized under single payment compound 

d-_ L. amount factor 

~ ~ Sunk Cost analysis of a device from the point of s \._/ conceptualization to the it is phase-out 
rQ Segmenting model The annual interest rate with considering the effect of 

I a \..... any compounding. 
w Alternative The value of a project at the moment based on inflow 

8 L---and outflow of cash for n years is 
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Below Average Student Original Graded Assignment 



.Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications Spring 2022 
Midterm Exam, Tuesday, March 22, 2022, Instructor: Dr. Kazeem Olanrewaju @/ 
NameofStudent: K1.m dV:.ttA ~ ~ 
For each problem draw the cash flow diagram (except problem 1) even if you are not required to do so. 

Problem 1 (30 points) 

A medium sized scale company manufactures a certain product with an estimated variable costs, per unit, v 
=0.12Q - 36 and an aggregated fixed costs of $45000. The price-quantity demand relationship for this ~o~ 
is P = -0.45Q + 945, where Pis the unit sales price of the product and Q is the annual quantity dema . r;r • Total cost = Fixed cost+ Variable cost 
• Revenue = Quantity Demand x Price 
•Profit= Revenue - Total cost 

\ a) Develop the equations for total cost and total revenue . 
.Jb) Find the breakeven quantity. 

c) What profit is earned if i) total cost is minimized and ii) total revenue is maximized? 

;:s-
d) Which of the strategy will be better for the company to adopt to optimize their profit, is it to minimize 

total cost or maximize total revenue. Give reason for your choice 
e) What is the company's maximum possible profit? 

Problem 2 (25 points) 

For what value of P in the cash flow diagram wi ll render the present worth to be equal O at a minimum 
attractive rate of return (i) of 10%? 
. ~ -==- I 2 1 ~D<..) 
P=? (q ::::- - ;;t ,5'00 

120000 

12500 
10000 
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8000 

2500 

7800 

5500 

i \\ 
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''l "l 11.j 
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Problem 3 (25 points) 

Amelia bought a 6% $4000 15-year bond at a discount of 5%. He received a semi-annually dividend for 7 
years, and then sold it immediately after the 14th dividend for $3875. 

a) Did Amelia make the return of 7% per year compounded quarterly that he wanted? Why 
Hints: draw cash flow diagram for bond investment (single project) 

Matching Parts (20 points) 

Terms (A) Concepts (B) Answer 
1 Equipment price The future equivalent amount of a uniform series 

10) ·f ~ sinking fund at a compound interest, i¾ for n years 
2! Salvage Sources of Possible Dilemmas in ethics is \ 't, r-
J Interest Cost estimation based on individual components is \ \ :-f-._ obtain by 
4 Percentage The amount returned at end of bond's life is called 1£4 ~ V 

5 Life cycle The constant increment amount of payment series from 
I'} '{ one year to another is refer to as 

L,6 Compounded This is one the alternatives in a revenue based cash flow 
I 

alternatives 5 --/4 a 7 Cost effective This addresses the difference in cost of a particular 
f 'f Alternatives product at different times 

8 Net Present Worth A unique solution to a proposed business ventures is 1- 'f--.. w Nominal Time value of money depends on time '10 'f--__ 
10 Safety Geometric gradients series payment increases by a '4 )( ' . constant 

l)J/ Rate of return The cost of the car you bought some couple of years ago 
4 'f--is refer to as , 

LZ' Effective This is an example of a non-repetitive cost 1"2--- ---L 
l/13 Gradient Decision making in engineering economy is concerned 

\b~ / with choosing the best 

1/i Face value The interest used in evaluating estimate in Cash flow 
1 lRf--equation is 

v5 Equivalence A rate statement that gives you an idea of how the actual 
13)( / 

rate will be calculated is / 

~ (FIA, i¾, n) Interest rate consider from the lender's perspective is 
LR 1----,, 

term as 
17 Do-nothing This can be categorized under single payment compound 

\') ~ / amount factor 
)18 Sunk Cost analysis of a device from the point of \ '1'f f' conceptualization to the it is phase-out 

1/ Segmenting model The annual interest rate with considering the effect of 
l Y--any compounding. 

l/0 Alternative The value of a project at the moment based on inflow 1- ~ and outflow of cash for n years is 
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ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

FINAL EXAM 

TOPICS COVERED IN FINAL EXAM 

1. The Decision-Making Process

2. Fixed, Variable, Marginal, and Average Costs

3. Considering All costs

4. Estimating Models

5. Equivalence

6. Cash Flow Diagram

7. Present Worth Analysis

8. Rate of Return Analysis
9. Annual Cash Flow Analysis.

10. Internal Rate of Return

11. Benefit-Cost Ratio Analysis

12. Breakeven Analysis
13. Payback Period



ECONOMIC ANALYSIS AND TECHNICAL 

APPLICATIONS SPRING 2022 

   FINAL EXAM QUESTIONS 



Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications 

Spring 2022: Final Exam, Monday, May 10, 2022, Instructor: Dr. Kazeem Olanrewaju 

You should not reference to or have access to your textbooks, class notes, laptop, tablet, cell phone, smart phone, 

and any other electronic gadgets. Four problems are compulsory (1, 2, 3, 4).  Problem 5 or 6 is an optional 

problem with extra points.  

Name of Student: _______________________________________________________________ 

Exam Duration: 2 hr  

Problem 1 (30) 

 

Northern Engineering is analyzing a mining project. Annual production, unit costs, and unit revenues 

are in the table. The first cost of the mine setup is $7 million and the aggregate salvage value for some 

of the disposable equipment used in the project is 5% of the first cost.  

Year Annual Production (tons) Cost per ton($) Price per ton ($) 

1  95,000  29 45 

2  125,000 30 46 

3  120,000 31 47 

4  110,000 33 48 

5  90,000  35 49 

6  65,000  37 50 

7  45,000  39 51 

 

If MARR is 11 %,  

a) What is the PW of the Project? 

b) Determine the capital recovery and the annual worth for the mining project 

c) Given these two guess values of  10% and 12%, estimate the internal rate of return for the 

project  

d) Is this mining project worth the investment? 

 

Problem 2 (25 points) 

 

The process for producing a fruit-tree pesticide has a first cost of $200,000 (initial investment at year 0) 

with annual operating cost of $45,000 and revenue of $135,000 per year starting 5 years from now. In 

the 6th year, $12000 was given to the company by Environmental Protection Agency as credit for its 

environmental compliance. What is the payback period at:  

a) 0%  

b) 11% 

Given that the two guess values for x number of years to be between 3 yrs and 4 yrs at 11 % from the 

5th year. Ensure you draw one cash flow diagram for the two interest rates.    

  

 

Problem 3 (25 points) 

Intel is trying to reduce supply chain risk by making more responsible make/buy decisions through 

improved cost estimation. A high-use component (expected usage is 5000 units per year) can be 



purchased for $25 per unit with delivery promised within a week. Alternatively, Intel can make the 

component inhouse and have it readily available at a cost of $5 per unit, if equipment costing $150,000 

is purchased. Labor and other operating costs are estimated to be $35,000 per year over the study period 

of 5 years. Salvage is estimated at 10% of first cost and MARR= 12% per year. Neglect the element of 

availability  

a) Determine the breakeven quantity,  

b) Recommend making or buying at the expected usage level. 

 

Problem 4 (20 points) 

 Terms  (A) Concepts (B) Answer 

1 Cost effective 

Alternative 

A non-linear relationship between revenue-cost and 

quantity will likely two 
 

2 Effective The periodic payment made to buyers of bond is refers 

to as 
 

3 MARR Feasibility study of a new automobile plant  

4 Nominal The future equivalent amount of a uniform series 

sinking fund at a compound interest, i% for n years 
 

5 Compounded Decision making in engineering economy is concerned 

with choosing the best 
 

6 Fixed cost The present worth of a project that will last for a long 

time is called 
 

7 Total cost Paying the mortgage instead of going out for dinner  

8 (A/P, i%, n) It model relationship between task performance and 

repetition 
 

9 Usage cost The lowest acceptable rate of return on any project is  

10 Complex problem Interest rate consider from the lender's perspective is 

term as 
 

11 Opportunity cost This is an example of an external rate of return  

12 Project Costs incurred regardless of volume level to stay in 

business 
 

13 Gradient The annual interest rate without considering the effect of 

any compounding 
 

14 Breakeven points Finding the equivalent uniform amount for a given 

initial investment for n years and at a compound interest 

rate of i% 

 

15 Dividend Effective 8.3% per year compounded monthly  

16 Rate of return Most cash flow analysis in the real world operate on an 

interest rate that is 
 

17 (F/A, i%, n) Mutually exclusive list of alternatives means the 

selection of a  
 

18 MIRR Implied benefits in benefit/cost ratio analysis is consider 

under 
 

19 Learning curve An example of a breakeven parameter between two 

alternative can be 
 

20 Capitalized cost The constant increment amount of payment series from 

one year to another is refer to as 
 

 



 

 

 

Problem 5 (15 points) 

Certain parts for Raytheon’s reusable space exploration system can either be System X or System Y. 

Some of the costs for each process are shown.  

 

 System X System Y 

First cost, $ ? -72000 

Annual operating cost, $ -24700 ? 

Salvage value, $ ? 7500 

Life, years 5 5 

 

The incremental AW cash flow equation associated with (System Y – System X) is: 

 

0 = −35000(𝐴 𝑃⁄ , ∆𝑖∗, 5) + 8500 + 5000(𝐴 𝐹⁄ , ∆𝑖∗, 5) 
 

a) What is the first cost for System X 

b) Determine the annual operating cost for System Y 

c) Calculate the salvage value for  System X 

 

OR 

Problem 6 (15 points) 

Solar and conventional alternatives are available for providing energy at a remote U.S. Army training 

site. The costs associated with each alternative are shown. Use the B/C method to determine which 

should be selected at an interest rate of 9% per year over a 10-year study period. 

 

 Conventional Solar 

Initial cost, $ 750000 1,800,000 

Annual power cost, $/yr 180,000 35,000 

Salvage value, $ 40,000 280,000 
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Problem 4 (20 points) 

 Terms  (A) Concepts (B) Answer 
1 Cost effective 

Alternative 
A non-linear relationship between revenue-cost and 
quantity will likely two 

14 

2 Effective The periodic payment made to buyers of bond is refers 
to as 

15 

3 MARR Feasibility study of a new automobile plant 10 
4 Nominal The future equivalent amount of a uniform series 

sinking fund at a compound interest, i% for n years 
17 

5 Compounded Decision making in engineering economy is concerned 
with choosing the best 

1 

6 Fixed cost The present worth of a project that will last for a long 
time is called 

20 

7 Total cost Paying the mortgage instead of going out for dinner 11 
8 (A/P, i%, n) It model relationship between task performance and 

repetition 
19 

9 Usage cost The lowest acceptable rate of return on any project is 3 
10 Complex problem Interest rate consider from the lender's perspective is 

term as 
16 

11 Opportunity cost This is an example of an external rate of return 18 
12 Project Costs incurred regardless of volume level to stay in 

business 
6 

13 Gradient The annual interest rate without considering the effect of 
any compounding 

4 

14 Breakeven points Finding the equivalent uniform amount for a given 
initial investment for n years and at a compound interest 
rate of i% 

8 

15 Dividend Effective 8.3% per year compounded monthly 2 
16 Rate of return Most cash flow analysis in the real world operate on an 

interest rate that is 
5 

17 (F/A, i%, n) Mutually exclusive list of alternatives means the 
selection of a  

12 

18 MIRR Implied benefits in benefit/cost ratio analysis is consider 
under 

9 

19 Learning curve An example of a breakeven parameter between two 
alternative can be 

7 

20 Capitalized cost The constant increment amount of payment series from 
one year to another is refer to as 

13 
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Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications 

Spring 2021: Final Exam, Monday, May 10, 2021, Instructor: Dr. Kazeem O lanrewaju 

You should not reference to or have access to your textbooks, class notes, laptop, tablet, cell phone~ " 
phone, and any other electronic gadgets. Four problems are compulsory (1, 2, 3, 4). Problem 5 o 15 I S an 

:~::a:;::::.::1/, extra pobs. ¾~ fum h1 '3 1 
~ Exam Duration: 2 hr 

Problem 1 (30) 

Northern Engineering is analyzing a mining project. Annual production, unit costs, and unit revenues 
are in the table. The first cost of the mine setup is $7 million and the aggregate salvage value for some 
ofthed bl d. h t . 53/c fth fist cost isposa e equipment use mt e pro1ec lS oo · · e ·1r 

Year Annual Production (tons) Cost per ton($) Price per ton ($) 
I 95,000 29 45 
2 125,000 30 46 
3 120,000 31 47 
4 110,000 33 48 
5 90,000 35 49 
6 65,000 37 50 
7 45,000 39 51 

If MARR is 11 %, 
a) What is the PW of the Project? 
b) Determine the capital recovery and the annual worth for the mining project 
c) Given these two guess values of 10% and 12%, estimate the internal rate of return for the 

project 
d) Is this mining project worth the investment? 

Problem 2 (25 points} 

The process for producing a fruit-tree pesticide has a first cost of $200,000 (initial investment at year 0) 
with annual operating cost of $45,000 and revenue of $ 135,000 per year starting 5 years from now. In 

the 6
th 

year, $12000 was given to the company by Environmental Protection Agency as credit for its 
environmental compliance. What is the payback period at: 

a) 0% 
b) 11 % 

Given that the two guess values for x number of years to be between 3 yrs and 4 yrs at 11 % from the 
5th year. Ensure you draw one cash flow diagram for the two interest rates. 

Problem 3 (25 points) 

!ntel is trying to r_edu~e supply_ chain risk by making more responsible make/buy decisions through 
improved cost est1mat1on. A high-use component (expected usage is 5000 units per year) can be 



purchased for $25 per unit with delivery promised within a week. Alternatively, Intel can make the 
~omponent inhouse and have it readily available at a cost of $5 per unit, if equipment costing $150,000 
1s purchased. Labor and other operating costs are estimated to be $35,000 per year over the study period 
of 5 years. Salvage is estimated at 10% of first cost and MARR= 12% per year. Neglect the element of 
availability 

a) Determine the breakeven quantity, 

b) Recommend making or buying at the expected usage level. 

Problem 4 (20 points) 

Terms (A) Concepts (B) 
Answer ~ Cost effective A non-linear relationship between revenue-cost and 

/1 ' K Alternative quantity will likely two 
I ~ Effective The periodic payment made to buyers of bond is refers 6 ....._ v 

to as ,, 
~ MARR Feasibility study of a new automobile plant 12 " K ~ Nominal The future equivalent amount of a uniform series 

17 L--sinking fund at a compound interest, i¾ for n years 

V Compounded Decision making in engineering economy is concerned 
I v with choosing the best 

V ~ Fixed cost The present worth of a project that will last for a long zo ..,., time is called 
19' Total cost Paying the mortgage instead of going out for dinner ,, L,./ 

~ ' (AJP, i¾, n) It model relationship between task performance and 
ID X' repetition 

,9 Usage cost The lowest acceptable rate of return on any project is 11 '1< 
~ Complex problem Interest rate consider from the lender's perspective is /b v term as 
~ Opportunity cost This is an example of an external rate of return 3 '/-.-_ 

I~ Project Costs incurred regardless of volume level to stay in 
7 'f.-_ 1/ business 

·~ Gradient The annual interest rate without considering the effect of Y-v any compounding / ~ Breakeven points Finding the equivalent uniform amount for a given 

i v initial investment for n years and at a compound interest -
rate of i¾ 

l'M Dividend Effective 8.3% per year compounded monthly 2.. l/ V ' Rate of return Most cash flow analysis in the real world operate on an sv interest rate that is 

~ (FIA, i¾ , n) Mutually exclusive list of alternatives means the 
/5 ':f V selection of a 

r-8-..__ MIRR Implied benefits in benefit/cost ratio analysis is consider qv under 

' 
Learning curve An example of a breakeven parameter between two 14 ~ / alternative can be 

-~ Capitalized cost The constant increment amount of payment series from 
l3 \/ one year to another is refer to as 



Problem 5 (15 points) 

Certain parts for Raytheon' s reusable space exploration system can either be System X or System Y. 

Some of the costs for each process are shown. 

System X System Y 

First cost, $ ? -72000 

Annual operating cost, $ -24700 ? 

Salvage value, $ ? 7500 

Life, years 5 5 

The incremental AW cash flow equation associated with (System Y - System X) is: 

0 = -35000(A/ P, b.i*, 5) + 8500 + 5000(A/ F, b.i*, 5) 

a) What is the first cost for System ~ X. 
b) Determine the annual operating cost for System~ Y 
c) Calculate the salvage value for System"' X 

OR 

Problem 6 (15 points) 

Solar and conventional alternatives are available for providing energy at a remote U.S. Army training 
site. The costs associated with each alternative are shown. Use the B/C method to determine which 
should be selected at an interest rate of 9% per year over a 10-year study period. 

Conventional Solar 

Initial cost, $ 750000 1,800,000 

Annual power cost, $/yr 180,000 35,000 

Salvage value, $ 40,000 280,000 



( 

7 oo 0000 

A [ O 5 00 0 • 2. q ~ J. 2
1
7 5 t; Q 

TTl\l\ua / or,/- / -=- 1 ~ 
Af)tluq I ( ,; ( ( I :::; 

n11r1t.t'< I ( os,r Z -

t\1'"!.lal f11a 2::::.. 

/11111vti ( {05,f 3 = 

I zsooo · 3D :::- 4 s,7s D,DbD 

l15DDO . '16 -= f57S0600 

1 
z o oo o· 3 I -::: $ J 7 2 o 

\ 2 000 0 ~ 47 :::. A-hhu"l fri'tt :S-:::.. 

An' " 'I c M 'I -== I I 6 Do o , 3 = ~ 3' t 3 DO oo 
Anriual rr,te<.f :::-- (tOooo,l(t::-.t5'l(OOOO 

Annuql cost .5:::.. -toooo, J5 :. $s150oOO 
I\ S -- ,.,{)0"0. ({<j::; f-f4( 0000 
,-,nnvo( ;riC( , v 

AntHi<l tosA- 6::.. b500 , 'S7::: 2,~05000 

A.._" u 4 l P {I a 6 =-
Annual (O)rr 7 = 
tt,\I\ u « ! rri a 7 .::. 

, o O O , 5 D ::: ) 2 ·Cj O O O 0 

~ 506~, )~ = ( 755600 

'-fJOoo· sr -== izqsooo 

S"n(ve 
_...._- p \J ::. 

0,'{00<J D.ot/6 0,73-12... 

·7bDOODO tl5 oo{P/~11% ,1) +ioooooo(flF1f/%,2) t/qzoooo(P/F,(/701 3) 
a) rr, 11%/() + /260000 {f I~, lio,5) + g lf soolJ{f/ fl If l•1b) t i100 0 D(PJf,( IZ,7 

O.l.5f57 o.s1ss O,S?'ft o-'-ffr 



b J CR ~ Pf /t IP, i 7P I n ) - 'S ( It I F1 ; 'ta 1 ,, ) 

-=- 1000000(/1-1,, fli17) - Js~ooo{A-IF1 l(/4,1) 
o.2fllZ ZZZ ----.:::. (c~ =$/~'f~ 3 

~w~ pw{@ 1Vf 
(/1Si7{Pfft,l/lo17) -$5 1020· 30 

lf. 712 t O,qoq I 0,5Z6 Cf {':;, 75/J 
c) f lv',u = - 7000000 t (~'l{JOO o{ Plr t/071) 1 2 00~000 tr lt:,,or,,,t) t 1r200fJO {f/0 I Oi0 , 3) 

,rK; o, 6zoq b,Si 'fS" 

t 16SOOfJD{f'/P1 (0i6(~) f- /260000{P!F1/Dro/9J f- 't'fS~o0.{f/F/IOio1t) 

t (1fJOt O {F IP; /rl'!o/ 7) .::_ $3 2 b, 16 z I So 
0, ~l3Z · 

O.t'flq O.lf 1l 0, 7(/f 

f \Ni2 ::: - 7g 00 0 0 0 + 152 00 00 ii 12%,t) 2 000 ooo (f l~/2lor z) + {Ct 2 OOl'Jtp {P/01'21o,3 
(J, 63;5 • o, 56Ff 0.Sl)66 

+ r65 b VO O C Pfr1 (tlo1 ~ + 0 000 f /Ff 12io;5) -{--g l/SrJII (} { P(F, f2lo1 I,) . 
-\- t q V O O O { f / F 1 ( ,e_ lo 7 J :: - i 7 0 ( 3 ' 

0, lf~Z3 

101, 5 20162.S ·, 

0 

Jio/oZ.5-0 {0 - f --
32016z.s-i76/3 {O-ll 

I · )77 =- IO- I , -l 
-z_ 

-2, Jt;'t ~ (O-i 
+; 

i = /0 f-l ,7SCf 

/ \= 12, 7SCfo/t)l 



Fco6f em 2 t t f 11 flfy 

p O :: 2()<100 ()c( 
AC :: ~5tJ(J (J 7 

A 1t =- r~sogo 
p

0
::: (2Cto 

f" -:. /2 OOD 
c :-4Sooo 

=- r.,sooo 

20 oovo 

Q:::_20 DOM(P!t1 !/lo1 Fllf, If 14] - (Js oou (FIA, I l/4
1
5) 



ifedtJ 4Sdgc -:;,S~OO t/rl~ f&r j'rtfl' 
IJn .tl f¥-tz s ptr "';-t - b«t 
ts pm, .,,r - r,,J t{s 

f:41soooo ~ 
A -::13.SO 01' 

S ::::.~\$00-0 

FoM4 {u Ii 
ft'vJ buy 

-zsx 

4 w (tltfte 

AW..v(/il'-;; 1)10°01 A/P,(lJ.,5)- ]SODD (tf IF t I 5 00 0 

IS £/DOO ( o.ud I)- 3.fO!D ty; -

-25 X :::.- 1s~oHJ{A/P,\1'L,sJ--3 Ir,/ 2 /J 11) (-- (5 ~ b O - ->A' 

-i~).: :::: 4 / b ( I ' s - 6 ~ D9 J 5 t ( 5 D D O - 5 X 

-2D 'JC :: s J_JQ_2_.rs-

K ;;, 2ss 5 - I '4.~:-Js 

1,) Btto-,mmJ ~~" \ 

~) 



..- I 

--- Sy5Jl'111 X SYS.f(JJ, I I 
- -
First (osd- $ 7 -Jl()()O . 
Anh.'lq{ Opaqlj'1J {os+- -2 lf 70V 7 

' 

S{({vaJe Vallie 1 7500 , 
~ -- s s Life }ti/ 15 

.)o/uc : a) - 7200V - X .:::: :_ 3 

(s) -x-::: 
7 

Sts-/tt., x 

b) y - (- ZY loo ~ . n . 
17aocs) Syf,clY/y .:: 

CJ 7500 - x ::: Sooo 
- )>uo z (;; - 'x - - Z51tJTJ 

S ys1-rm X :: ~l s o 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AVERAGE  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Average Student Original Graded Assignment  



~ Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications 
Spring 2021: Final Exam, Monday, May 10, 2021, Instructor: Dr. Kazeem Olanrewaju 

You should not reference to or /,ave access to your textbooks, class notes, laptop, tablet, cell phone, s~iart 
phone, and any other electronic gadgets. Four problems are compulsory (I, 2, 3, 4). Problem 5 6 IS an 
optional problem with extra points. 

i3 Name of Student: ~ ~~~_!_m.!....!.!U~t"'\~<~~---------------1 ~-----:::/ r\) 

Exam Duration: 2 hr IJ -.., 

Problem 1 (30) 

Northern Engineering is analyzing a mining project. Annual production, unit costs, and unit revenues 
are in the table. The first cost of the mine setup is $7 million and the aggregate salvage value for some 
of the d d. h . . 53/c f th fi t ost isposable equipment use mt e proJect 1s oO e lrS C 

Year Annual Production (tons) Cost per ton($) Price per ton ($) 
1 95,000 29 45 
2 125,000 30 46 
3 120,000 31 47 
4 110,000 33 48 
5 90,000 35 49 
6 65,000 37 50 
7 45,000 39 51 

If MARR is 11 %, 
a) What is the PW of the Project? 

b) Determine the capital recovery and the annual worth for the mining project 
c) Given these two guess values of 10% and 12%, estimate the internal rate of return for the 

project 

d) Is this mining project worth the investment? 

Problem 2 (25 points) 

The process for producing a fruit-tree pesticide has a first cost of $200,000 (initial investment at year 0) 

with annual operating cost of $45,000 and revenue of $135,000 per year starting 5 years from now. In 
the 6

th 
year, $12000 was given to the company by Environmental Protection Agency as credit for its 

environmental compliance. What is the payback period at: 

a) 0% 
b) 11 % 

Given that the two guess values for x number of years to be between 3 yrs and 4 yrs at 11 % from the 
5th year. Ensure you draw one cash flow diagram for the two interest rates. 

Problem 3 (25 points) 

!ntel is trying to reduce supply chain risk by making more responsible make/buy decisions through 
improved cost estimation. A high-use component (expected usage is 5000 units per year) can be 



purchased for $25 per unit with delivery promised within a week. Alternatively, Intel can make the 
~omponent inhouse and have it readily available at a cost of $5 per unit, if equipment costing $150,000 
1s purchased. Labor and other operating costs are estimated to be $35,000 per year over the study period 
of 5 years. Salvage is estimated at 10% of first cost and MARR= 12% per year. Neglect the element of 
availability 

a) Determine the breakeven quantity, 

b) Recommend making or buying at the expected usage level. 

Problem 4 (20 12oints} 

(20 
Terms (A) Concepts (B) 

Answer ,V Cost effective A non-linear relationship between revenue-cost and 
\ 4 . Alternative quantity will likely two 

/ 2" Effective The periodic payment made to buyers of bond is refers -to as \5 ,a-- MARR Feasibility study of a new automobile olant 10 -,4' Nominal The future equivalent amount of a uniform series 
I=,. ._.,.... V 

sinking fund at a compound interest, i¾ for n years 

/ f{ Compounded Decision making in engineering economy is concerned 
-1 ~ with choosing the best 

~ ff' Fixed cost The present worth of a project that will last for a long ao __, time is called 
;r' Total cost Paying the mortgage instead of going out for dinner I\ ..-, 
)r (A/P, i¾, n) It model relationship between task performance and \9! ..,.,,. v 

repetition 
V Jr Usage cost The lowest acceptable rate of return on any project is -3 ...,,/ 
V ,w Complex problem Interest rate consider from the lender's perspective is \(o __,,,,. term as 

)...r Oooortunitv cost This is an example of an external rate of return I P:i __,,,, V JZ' Project Costs incurred regardless of volume level to stay in 
(o ---business 

1,3' Gradient The annual interest rate without considering the effect of 4 / any compounding 
y Breakeven points Finding the equivalent uniform amount for a given v 

initial investment for n years and at a compound interest 8 / V rate of i¾ 
1-5 Dividend Effective 8.3% per year compounded monthly Gl ..........- V ),6 Rate of return Most cash flow analysis in the real world operate on an 

S / interest rate that is 

/ (FIA, i¾, n) Mutually exclusive list of alternatives means the ,~._/ yr 
selection of a 

q/ },t MIRR Implied benefits in benefit/cost ratio analysis is consider 

/ under 
w Leaming curve An example of a breakeven parameter between two 

1-- v alternative can be 
'}Ji Capitalized cost The constant increment amount of payment series from 

\~ .,/ one year to another is refer to as 



Problem 5 (15 points) 

Certain parts for Raytheon's reusable space exploration system can either be System X or System Y. 
Some of the costs for each process are shown. 

S_ystem X System Y 
First cost, $ ? 72000 
Annual oI>_erating cost, $ -24700 ? 
Salvage value, $ ? 7500 
Life, years 5 5 

The incremental AW cash flow equation associated with (System Y - System X) is: 

0 = -35000(A/ P , Iii *, 5) + 8500 + 5000(A/F ,Iii*, 5) 

a) What is the first cost for System Y 
b) Determine the annual operating cost for System X 
c) Calculate the salvage value for System Y 

OR 

Problem 6 (15 points) 

Solar and conventional alternatives are available for providing energy at a remote U.S. Army training 
site. The costs associated with each alternative are shown. Use the B/C method to determine which 
should be selected at an interest rate of 9% per year over a 10-year study period. 

Conventional Solar 
Initial cost, $ 750000 1,800,000 
Annual power cost, $/yr 180,000 35,000 
Salvage value, $ 40,000 280,000 
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Below Average Student Original Graded Assignment 



r Prairie View A & M University, CHEG 2308: Economics Analysis and Technical Applications 

Spring 2021: Final Exam, Monday, May 10, 2021, Instructor: Dr. Kazecm Olanrewaju 

Exam Duration: 2 hr 

Problem 1 (30) 

Northern Engineering is analyzing a mining project. Annual production, unit costs, and unit revenues 
are in the table. The first cost of the mine setup is $7 million and the aggregate salvage value for some 
of the d' bl d . th . t. 5o/c f th fi t t 1sposa e eqmpment use m e pro1ec IS oO e IrS COS . 

Year Annual Production (tons) Cost per ton($) Price oer ton ($) 
l 95,000 29 45 
2 125,000 30 46 
3 120,000 31 47 
4 11 0,000 33 48 
5 90,000 35 49 
6 65,000 37 50 
7 45,000 39 51 

If MARR is 11 %, 
a) What is the PW of the Project? 
b) Determine the capital recovery and the annual worth for the mining project 
c) Given these two guess values of 10% and 12%, estimate the internal rate of return for the 

project 
d) Is this mining project worth the investment? 

Problem 2 (25 points) 

The process for producing a fruit-tree pesticide has a first cost of $200,000 (initial investment at year 0) 
with annual operating cost of $45,000 and revenue of $ 135,000 per year starting 5 years from now. In 
the 6

th 
year, $12000 was given to the company by Environmental Protection Agency as credit for its 

environmental compliance. What is the payback period at: 

a) 0% 
b) 11 % 

Given that the two guess values for x number of years to be between 3 yrs and 4 yrs at 11 % from the 
5th year. Ensure you draw one cash flow diagram for the two interest rates. 

Problem 3 (25 points) 

!ntel is trying to r~du~e supply_ chain risk by making more responsible make/buy decisions through 
improved cost est1mat10n. A high-use component (expected usage is 5000 units per year) can be 



purchased for $25 per unit with delivery promised within a week. Alternatively, Intel can make the 
component inhouse and have it readily available at a cost of $5 per unit, if equipment costing $ 150,000 
is purchased. Labor and other operating costs are estimated to be $35,000 per year over the study period 
of 5 years. Salvage is estimated at 10% of first cost and MARR= 12% per year. Neglect the element of 
availability 

a) Determine the breakeven quantity, 
b) Recommend making or buying at the expected usage level. 

Problem 4 (20 uoints) ((C: ' 
Terms (A) Concepts (B) Answer 

1 Cost effective - A non-linear relationship between revenue-cost and Ay --Alternative quantity will likely two 

~ 2 Effective / The periodic payment made to buyers of bond is refers As _. to as 
3 MARR v Feasibility study of a new automobile plant /I (} - V 4 Nominal .; 

The future equivalent amount of a uniform series 
fr / sinking fund at a compound interest, i¾ for n years 

5 Compounded Decision making in engineering economy is concerned 1. _,-/ with choosing the best V 6 Fixed cost The present worth of a project that will last for a long 
Q,0 _,/ / time is called 

7 Total cost Paying the mortgage instead of going out for dinner dll ~ 
8 (A/P, i¾, n) It model relationship between task performance and ' 

) ~ ~ r-repetition 
9 Usage cost The lowest acceptable rate of return on any _project is 'S(_ 

/ 10 Complex problem v' Interest rate consider from the lender's perspective is A6 "-./ term as 
11 Opportunity cost This is an example of an external rate of return ~ V 12 Project Costs incurred regardless of volume level to stay in b \.../' business V 13 Gradient ✓ The annual interest rate without considering the effect of 1~ any compounding 

/ 14 Breakeven points Finding the equivalent uniform amount for a given 
initial investment for n years and at a compound interest i v V rate of i¾ 

15 Dividend Effective 8.3% per year compounded monthly 2, L/"' 
V 16 Rate of return J Most cash flow analysis in the real world operate on an r ~ interest rate that is 

17 (FIA, i¾, n) ..,, Mutually exclusive list of alternatives means the /'L,,~ 
selection of a ' . 

18 M IRR Implied benefits in benefit/cost ratio analysis is consider )~ )<. under 
19 Leaming curve An example of a breakeven parameter between two ?, j V alternative can be 
20 Capitalized cost ✓ The constant increment amount of payment series from 

A~ one year to another is refer to as I 
V 
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PROJECT TITLE 

TOPICS COVERED IN PROJRCT 

1. The Decision-Making Process

2. Ethics

3. Cash Flow Diagram

4. Present Worth Analysis

5. Rate of Return

6. Annual Cash Flow Analysis.

7. Modified Internal Rate of Return
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ENGINEERING ECONOMIC PROJECT, CHEG 2308 (Prototype D) 

Due Date is April 14, 2022  

Direction for this project 

Class Project Assignment is: 

The Boeing Company has an opportunity to supply a large airplane to British Airways, a foreign 
airline. British Airways (BA) will pay $19 million upfront when the contract is signed and 
$19.45 million one year later. Two years after .i.e. in the third year, British Airways deposited 
$9.7 million into Boeing business account. Boeing had obtained loan from Morgan Stanley (an 
investment bank) prior to the initial payment from BA and invest $16.5 million from it at the 
beginning of the project. Subsequently, Boeing spend $ 20 million, $ 9.5 million, $ 3.5 million, 
26 million, and $ 14 million as running cost for the first, second, third, fourth and fifth year 
respectively. British Airways will take delivery of the airplane during Year 4, and agrees to pay 
$26.25 million at the end of that year and the $15.5 million balance at the end of year 5.  The 
outcome of the rate of return on this investment as compare with the minimum attractive rate of 
return (MARR) will determine if Boeing will continue to sustain their current staff strength or 
they will cede to the option of downsizing after the completion of the 5 year deal. Boeing 
management request her project management team to conduct an economic analysis on the 
proposed venture (project) so that they can be better informed on policy formulation in readiness 
for any exigency that may result from the project. These exigencies include but not limited to 
staff downsizing, staff retainment, salary freezing, and salary cut or closing down some of their 
plants since they are multinational company.   The project management team is planning to 
approach the task as follows: 

1. Generate a table depicting the cash flow estimates for the Project  
2. Draw the cash flow diagram for the cash flow estimates 
3. Determine the number of rates of return values this project is likely to have. 
4. Obtain the values for the rate of return using Microsoft Excel (Spreadsheet). These values 

should be obtain by plotting the Present worth against the range of rate of return 
values (0 % to 100 %, step increase of 5 %)  

5. Evaluate the Internal Rate of Return (IRR) for the zero net present worth using Microsoft 
Excel Spreadsheet. 

6. Boeing management have set a MARR of  15% for any of their project; will you advised  
Boeing to embark on this project knowing the net positive cash flow received from 
British Airways is  reinvested  at 14% .  The loan Boeing obtained from Morgan Stanley 
for the production of the Aircraft is borrowed at a rate of 10 %.  

7. You will prepare a 5-page report  and a two-page appendix containing the Excel 
spread sheet analysis 

8. Report due on or before 04/14/2022 



 

Format of the report: 

I. Font : 12 Times New Roman 
II. Paragraph : 1.5 spacing  

  

Group Project 

• Write a 5 page report with a two pages extra for Appendix  

 

Structure of the report:  

Introduction(Background Information on Rate of return), : 15 points 

Methods( Explanation of the Graphical method of obtaining the Rate of Return   Values 
and  Method for solving External Rate of Return,)  : 25 points 

Results and Discussion (Answers to questions 1, 2, and 5), 30 points 

Conclusion (Should Boeing embark on the project or not; how is the outcome going to 
affect the staff and the society as whole (effects of lack job on the society and family;  
give your reasons), 20 points 

References : 10 points 

• Due Date for the submission of report: April 14, 2022. 

 



ENGINEERING ECONOMIC PROJECT, CHEG 2308 (Prototype E) 

Due Date is April 14, 2022  

Direction for this project 

Class Project Assignment is: 

DaimlerChrysler has an opportunity to supply Commercial Buses to Greyhound Inc, an 
American Private Transportation company. Greyhound Inc will pay $4 million upfront i.e. when 
the contract is signed and $1.45 million one year later. DaimlerChrysler had obtained loan from 
Citi Group (an investment bank) prior to the initial payment from Greyhound and invest $1.5 
million from it at the beginning of the project. Subsequently, DaimlerChrysler spend $2 million, 
$ 9.5 million, $ 3 million, 2 million, and $ 1.5 million as running cost for the first, second, third, 
fourth and fifth year respectively. Greyhound Inc will take delivery of the truck during Year 3 
and 4, and agrees to pay $9 million and $2.25 million at the end of the two years respectively and 
the $ 3 million balance at the end of year 5. The outcome of the rate of return on this investment 
as compare with the minimum attractive rate of return (MARR) will determine if 
DaimlerChrysler will continue to sustain their current staff strength or they will cede to the 
option of downsizing after the completion of the 5 year deal. DaimlerChrysler management 
request her project management team to conduct an economic analysis on the proposed venture 
(project) so that they can be better informed on policy formulation in readiness for any exigency 
that may result from the project. These exigencies include but not limited to staff downsizing, 
staff retainment, salary freezing, salary cut or closing down some of their plants since they are 
multinational company. The project management team is planning to approach the task as 
follows: 

1. Generate a table depicting the cash flow estimates for the Project  
2. Draw the cash flow diagram for the cash flow estimates 
3. Determine the number of rates of return values this project is likely to have. 
4. Obtain the values for the rate of return using Microsoft Excel (Spreadsheet). These values 

should be obtain by plotting the Present worth against the range of rate of return 
values (0 % to 100 %, step increase of 5 %)  

5. Evaluate the Internal Rate of Return (IRR) for the zero net present worth using Microsoft 
Excel Spreadsheet. 

6. DaimlerChrysler management have set a MARR of  15% for any of their project; will 
you advised  DaimlerChrysler to embark on this project knowing the net positive cash 
flow received from Greyhound inc is  reinvested  at 30 % .  The loan DaimlerChrysler 
obtained from Citi Group, an investment bank for the production of the commercial buses 
is borrowed at a rate of 10 %.  

7. You will prepare a 5-page report  and a two-page appendix containing the Excel 
spread sheet analysis 



8. Report due on or before 04/14/2022 

 

Format of the report: 

I. Font : 12 Times New Roman 
II. Paragraph : 1.5 spacing  

  

Group Project 

• Write a 5 page report with a two pages extra for Appendix  

 

Structure of the report:  

Introduction (Background Information on Rate of return), : 15 points 

Methods( Explanation of the Graphical method of obtaining the Rate of Return   Values 
and  Method for solving External Rate of Return,)  : 25 points 

Results and Discussion (Answers to question 1, 2, and 5), 30 points 

Conclusion (Should DaimlerChrysler embark on the project or not; how is the outcome 
going to affect the staff and the society as whole (effects of lack job on the society and 
family;  give your reasons), 20 points 

References : 10 points 

• Due Date for the submission of report: April 14, 2022. 

 



 ENGINEERING ECONOMIC PROJECT, CHEG 2308 (Prototype B) 

Due Date is April 14, 2022 

Direction for this project 

Class Project Assignment is: 

Medtronic Inc. has an opportunity to supply medical devices to Memorial Hermann, a private 
hospital in the United States. Memorial Hermann will pay $4 million upfront i.e. when the 
contract is signed and $3 million for the first year, $1.5 million for the second year and $7.5 
million for the third year. Medtronic had obtained loan from Bank of America Merrill Lynch (an 
investment bank) prior to the initial payment from Hermann and invest $2 million from it at the 
beginning of the project. Subsequently, Medtronic spend $3.5 million, $10 million, $1.5 million, 
4 million, and $3 million as running cost for the first, second, third, fourth and fifth year 
respectively. Memorial Hermann will take delivery of the medical devices during year 4, and 
agrees to pay $4.25 million at the end of that year and the $ 4.5 million balance at the end of year 
5.  The outcome of the rate of return on this investment as compare with the minimum attractive 
rate of return (MARR) will determine if Medtronic will continue to sustain their current staff 
strength or they will cede to the option of downsizing after the completion of the 5 year deal. 
Medtronic management request her project management team to conduct an economic analysis 
on the proposed venture (project) so that they can be better informed on policy formulation in 
readiness for any exigency that may result from the project. These exigencies include but not 
limited to staff downsizing, staff retainment, salary freezing, and salary cut or closing down 
some of their plants since they are multinational company.   The project management team is 
planning to approach the task as follows: 

1. Generate a table depicting the cash flow estimates for the Project  
2. Draw the cash flow diagram for the cash flow estimates 
3. Determine the number of rates of return values this project is likely to have. 
4. Obtain the values for the rate of return using Microsoft Excel (Spreadsheet). These values 

should be obtain by plotting the Present worth against the range of rate of return 
values (0 % to 100 %, step increase of 5 %)  

5. Evaluate the Internal Rate of Return (IRR) for the zero net present worth using Microsoft 
Excel Spreadsheet. 

6. Medtronic management have set a MARR of  15% for any of their project; will you 
advise  Medtronic to embark on this project knowing the net positive cash flow received 
from Memorial Hermann is  reinvested  at 14% .  The loan Medtronic obtained from 
Bank of America Merrill Lynch for the production of the medical devices is borrowed at 
a rate of 7 %.  

7. You will prepare a 5-page report  and a two-page appendix containing the Excel 
spread sheet analysis 



8. Report due on or before 04/14/2022 

 

 

Format of the report: 

I. Font : 12 Times New Roman 
II. Paragraph : 1.5 spacing  

  

Group Project 

• Write a 5 page report with a two pages extra for Appendix  

 

Structure of the report:  

Introduction (Background Information on Rate of return): 15 points 

Methods (Explanation of the Graphical method of obtaining the Rate of Return  Values 
and Method for solving External Rate of Return,): 25 points 

Results and Discussion (Answers to questions 1, 2, 5 and 6), 30 points 

Conclusion (Should Medtronic embark on the project or not; how is the outcome going 
to affect the staff and the society as whole (effects of lack job on the society and family; 
give your reasons), 20 points 

References: 10 points 

• Due Date for the submission of report: April 14, 2022. 
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Introduction 

 

Rate of return (ROR), or interest rate, can be defined as the interest rate charged on an 

unpaid balance. The rate of return can be referred to as a gain or loss of an investment over a 

specific period of time. In other words, the rate of return is the gain or loss compared to the 

investment and is expressed as a percentage. For a rate of return to be considered a gain, the 

value must be positive. In contrast a loss is represented by a negative rate of return value. The 

equation for ROR is 
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑉𝑎𝑙𝑢𝑒 − 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑉𝑎𝑙𝑢𝑒

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑉𝑎𝑙𝑢𝑒
×  100% (Kenton, W. 2022). The rate of return 

can be found for a wide range of assets including student loans, mortgages, vehicles, and land. 

Rate of return is viewed from the Investor’s perspective in which money is given by a lender. 

ROR also works with an asset being purchased at one point and finding its value in the future. 

Investors usually determine which investments are more attractive before proceeding with a 

project venture. 

 Within our problem statement, we were given information to successfully conduct an 

economic analysis for the Boeing Company. Boeing management requested an analysis on the 

proposed venture so they can enhance their understanding on policy formulation in readiness for 

any exigency that may result from the project. The project management team has planned to take 

the following approach: The Boeing Company is willing to supply a large airplane to British 

Airways. British Airways (BA) will pay $19 million upfront when the contract is signed and 

$19.45 million one year later. Two years later, in year three, British Airways deposited $9.7 

million into Boeing’s business account. Boeing had obtained a loan from an investment bank, 

Morgan Stanley, prior to the initial payment from BA. Boeing used the loan to invest $16.5 

million of it at the beginning of the project. Subsequently, Boeing spent $ 20 million, $ 9.5 

million, $ 3.5 million, $26 million, and $ 14 million as running costs for the first, second, third, 

fourth and fifth year, respectively. British Airways will take delivery of the airplane during Year 

four and agrees to pay $26.25 million at the end of that year and the $15.5 million balance at the 

end of year five. Boeing management has set a MARR of 15% for any of their projects. The net 

positive cash flow received from British Airways is reinvested at 14% and the loan Boeing 

obtained from Morgan Stanley for the production of the Aircraft is borrowed at a rate of 10 %. 

The outcome of the rate of return on this investment as compared with the minimum attractive 
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rate of return (MARR) will determine if Boeing will continue to sustain their current staff 

strength or they will cede to the option of downsizing after the completion of the 5-year deal. 

 

Method 

To successfully complete an economic analysis of the proposed project we must use the 

three-step methodology that consists of the following steps: Identify, formulate, and solve.  

  

Identify: In this step we must write down our given values from the problem statement 

and use this data to create a cash flow diagram. The cash flow diagram is shown below in figure 

1. We were also able to produce a net cash flow diagram shown in Appendix A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Cash flow diagram  

 

To construct the cash flow diagram all costs must be represented negatively, and all cash 

inflow must be represented as positive values. A cash flow diagram is a graphical representation 

of cash inflow and outflow illustrated on a time scale. (Blank, L., & Tarquin, A. J. 2021) The 

diagram includes known values, annual values, and future values for each respective year. Series 

Kazeem Olanrewaju
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over vertical lines or arrows represent the amount of money spent or acquired at the respective 

year. Our cash flow diagram above in figure 1 shows the inflow and outflow of cash for the 

Boeing Company. The arrows below the year line represent the money spent to complete the 

project, and the arrows above the line represent the money received from British Airways. The 

life of the project is shown on the cash flow diagram as five years. The initial payment of the 

project is shown in year zero before the project begins.  

By using Net amount calculations, we can determine the number of rate of return values 

we will have based on the number of sign changes. Our prototype has two sign changes as shown 

in the table below. A plus sign represents a gain and the negative sign represents a loss. These 

sign changes helped us to determine the amount of rate of returns we would have. Two sign 

changes amount to two rates of returns. 

 

Table 1: Net Cash flow Sign Changes 

 

Formulate: In this step we must collect the necessary equations to complete the analysis. 

For this step we used the excel functionalities to add, find net present worth, and annual worth. 

The excel spreadsheet with the values of present worth are located in the Appendix. 

 

Solve: In this step we will use excel to calculate the values for present worth and once we 

get this value, it will be used to calculate the internal rate of return, IRR, and the modified 

external rate of return. The calculations for this step are shown in the Appendix. From these 

calculations, we generated a present worth vs rate of return plot shown in Appendix. This plot 

allowed us to verify and locate our Internal rates of return, which is another name for ROR. 
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Results & Discussion  

 Boeing was the reference company for this project. The cash flow estimates shown in 

Appendix highlights the analysis of this proposed venture. Table 2, in the Appendix represents 

the inflow and outflow of cash based on the problem statement. The first column of the table 

entitled years, is this project life of the project from year zero to year five. The second and third 

column are the inputs and outputs. In Table 3, the red net amounts indicates a negative cash flow, 

and the black is positive. This assisted our team with creating the net cash flow diagram shown 

in figure 2 in the Appendix.  

The estimates on the cash flow table were based on Boeing as the reference. The cash 

flow diagrams we created were with the cash flow of the project. We created an overall cash 

flow diagram with every inflow and outflow of cash and a net cash flow diagram with combined 

cash flow at each year. Cash flow diagrams are Figure 1 and Figure 2. The diagrams depict the 

amount of money Boeing received from British Airways and the Morgan Stanley investment 

bank. The diagrams also show the amount of money Boeing spent each year to complete the 

project. 

Using the NPV function in Microsoft Excel, we were able to generate values for present 

worth with rate of return ranging from 0% to 100% in increments of 5%. The excel function used 

the net value of the initial payment, at year zero, and the net amounts from year one through year 

5 with the adjusted rate of return values. The values we retrieved are shown in Table 3 in the 

Appendix. 

Based on our Present Worth vs. Rate of Return graph, we observed that our curve crosses 

the x-axis at two points. At these two points Present Worth, PW, is equal to zero and the rate of 

return is equal to a return value called the Internal Rate of Return, IRR. In Table 1 above, we 

located two sign changes which correlates with our observation from our graph that there are two 

IRR values. The trend of the curve approaches negative present worth as it crosses the x-axis, 

and it returns to positive value after it returns over the x-axis. By looking at the graph we 

estimated our IRR values to be 7% and 50%. However, by using the Excel function to solve for 

IRR, we retrieved more exact values of 7.25% and 50.35% as shown in Figure 4 in the 

Appendix. 

From our problem statement we were told that the loan Boeing received from the 

investment bank was borrowed at a 10% rate. We were also informed the net cash flow Boeing 
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received from British Airways is reinvested at 14%. Our minimum attractive rate of return for 

this project is 15%. To consider if Boeing should proceed with this project venture we must 

calculate the modified internal rate of return (MIRR) also known as the external rate of return 

(ERR). The equation and calculation for this rate of return value used in excel is shown in figures 

4 and 5 in the Appendix. We were able to use the MIRR Excel function to determine our external 

rate of return. Hand calculations are also shown in Table 4. The value for MIRR is 11.91% or 

12%. 

 

Conclusion 

 In conclusion, Boeing should be advised to not proceed with this project venture. By 

analyzing the cash flow estimates, we were able to see a loss of money for this venture. The 

present worth vs. rate of return plot shows that at 7.25% and 50.35% there is a negative cash 

flow. This would not benefit Boeing because the rate of return would need to be incredibly high 

to make a positive present worth. The value calculated for the modified internal rate of return 

(MIRR) was 12% and the given minimum attractive rate of return (MARR) was 15%. Our MIRR 

is less than our MARR, therefore Boeing should not proceed. If Boeing wanted to proceed with 

this project, budget cuts would need to be made. These budget cuts may include employee cuts 

and payment cuts. These adjustments would not account for the total labor loss for the project. 

Cutting pay would have to amount to a large value, which is not economical. Cutting pay would 

directly affect the workers and their families. Workers would not make enough to provide for 

their families. Boeing would not only lose clientele, but they would tarnish their reputation. 

Supplying the airplane to British Airways would cause numerous financial problems to the 

society. Therefore, we believe it is best that Boeing does not proceed with this project venture. 
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Appendix 

 

 
Figure 2: Net Cash Flow Diagram 

 

 

 

Table 2: Cash input and 

output of the project life 

 

 

 

 

 

 

 

 

Table 3: Present Worth vs Rate of Return Table 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Present Worth vs. Rate of Return 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: MIRR Hand Calculations 

 

Figure 5: Excel function for 

calculating MIRR 

Figure 4: Internal Rate of 

Return values (IRR) 
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Introduction 

 The internal rate of return (IRR) remains the discount rate that makes the net present value 

(NPV) of a project equate to zero. In other words, it exists as the expected compound annual rate 

of turn that stands earned on a project or investment. When calculating the internal rate of return 

(IRR), the expected cash flows for a project or investment are given and the net present value 

(NPV) remains equivalent to zero. Once determined, the internal rate of return (IRR) stands 

typically compared to a company’s hurdle rate or cost of capital. If the internal rate of return (IRR) 

seems greater than or equal to the cost of capital, the company accepts the project as a beneficial 

investment. However, there remain various factors, both quantitative and qualitative that remain 

for consideration in an investment decision. If the internal rate of return (IRR) exists lower than 

the hurdle rate, then it stands denied.  A rate of return (ROR) remains the net gain or loss of an 

investment over a specified time period, expressed as a percentage of the investment’s initial cost. 

A rate of return (ROR) considered for application to any investment, from real estate to stocks or 

in this case, an opportunity to supply commercial buses to Greyhound Inc.   

The rate of return (ROR) works with any purchased asset and produces cash flow at some 

point in the future. Often referred to as rate of investment (ROI), internal rate of return (IRR), and 

profitability index (PI). There remain two forms of rate of return (ROR), minimum attractive rate 

of return (MARR) which stands calculated independent from the given rate of return (ROR).  In 

comparison, modified internal rate of return (MIRR) stands utilized for helping to arrive at one 

value for IRR or incremental rate of return.  

 

Methods 

 

 To obtain the rate of return values, the initial step stood to construct the cash flow 

diagram and the net cash flow table. Using the problem statement, these remained easily built as 

revenue and costs were subtracted and added in each year to come up with the net cost for the 

specified year.   The methodology in which the internal rate of return (IRR) stood calculated, as 

presented below, for this project remained where the cash flow at the time period stands divided 
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by one plus the internal rate of return (IRR) as well as the total number of time periods stand 

significant in the calculation that equates to the net present value.  So, as the DaimlerChrysler 

company requires an economic analysis on the proposed venture to supply Commercial Buses to 

Greyhound Inc, an American Private Transportation company, paring down each term after-tax 

cash flow remains discounted by a specific rate.  For instance, the length of time of the 

DaimerChrysler project, which stand as five (5) years, vividly there exists a significant change 

between year zero (0) to year one (1) and year two (2) to year three (3). This indicates the two 

varied rate of returns for the entire project, according to the Decartes’ rule that states the real i* 

values remain equal to the number of sign changes. As shown below, the NCF table, created in 

Excel, stands now possible to obtain the values for the internal rate of return by creating a graph 

through plotting the present worth (PW) against the range of rate or returns. Using the graph, the 

internal rate of returns remains estimated and decided to be 4.8 percent and 54 percent. The 

interest rates found depicts the specific interest rates the present worth and future worth of the 

DaimerChrysler Project equivalent to zero. This mirrors with the definition of a project’s internal 

rate of return IRR. 

The value of all these economic investment flows stands offset by the original transaction 

which equals the current net present value (NPV).  Whereas modified rate of return (MARR) 

equals project value plus rate of interest for the specific loans, then add anticipated rate of 

inflation plus rate of inflation change, as well as add in the loan default risk plus any associated 

project risk.  Remarkably, as it relates to the DaimlerChrysler management project, the internal 

rate of return (IRR) exists to counter architect the essential values so that the net present value 

(NPV) stands equivalent to zero.  In addition, the allowance estimate exists solely for the 

purpose of analysis and a budget standpoint for this project in order to make sense of the net 

present value (NPV) of future cash flows.  In calculating the external rate of return, the present 

and future value must remain found and equated to each other, to do this, we take the positive 

values to form the future worth (FW) by using the reinvestment rate which remains given at 

thirty percent, since the establishment of the additional money provided to DaimerChrysler from 

GreyHound Inc. So, by doing this, the net values, once again, for each year stand determined by 

the particular ones that exist as positive and negative. In this case, the present year as well as 

years three (3), four (4), and five (5) all possess positive cash flows. Using the compound interest 
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table, calculation of the future worth (FW) value located in the fifth year remains stagnant with 

no multiplying factor. Then, in finding the required value, we take years two (2) and three (3) 

and bring them to the present using the borrowing rate of ten percent to reflect the interest rate on 

the loan DaimerChrysler took from Citi Group. Following the previous mentioned steps, with the 

exception of converting to present worth with their corresponding factors, we set the values 

equal to each other with the present worth found being multiplied by (1+i*)n, thus the MIRR 

remains solved and found. The last procedure stands to compare the MIRR to the MARR. 

Results and Discussions 

 

Year Cash Flow Estimate 
  
0  $           2,500,000.00  
1  $            (550,000.00) 
2  $          (9,500,000.00) 
3  $           6,000,000.00  
4  $              250,000.00  
5  $           1,500,000.00  

 
Figure 1: Net Cash Flow (NCF) Table of the Project 

 
 

 
 

Figure 2: Cash Flow diagram for the Project 
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Figure 3: Graph of Present Worth at i vs range of Rate of Returns 

 
Note: The first internal rate of return is going to be approximately when i=4.8% and the second 
internal rate of return is going to take place at i=54% as shown above in Figure 3. 
Calculations to Answer #6: 

𝑃𝑊# = 	−$550,000 × ,𝑃 𝐹. 	, 10%	, 11 − $9,500,000 × (𝑃 𝐹. 	, 10%	, 2) 

         = −$550,000 × (0.9091) − $9,500,000 × (0.8264)  

         = −$8,350,805 

 

𝐹𝑊; = $2,500,000 × ,𝐹 𝑃. 	, 30%	, 51 + $6,000,000 × ,𝐹 𝑃. 	, 30%	, 21

+ $250,000 × ,𝐹 𝑃. 	, 30%	, 11 + $1,500,000 

        = $2,500,000 × (3.7129) + $6,000,000 × (1.6900) + $250,000 × (1.3000) 

                        +	$1,500,000 

        = $21,247,250 

 

𝐹𝑊; = 	𝑃𝑊# 

→ $21,247,250 = $8,350,805 × ,𝐹 𝑃. 	, 𝑖@	, 51	 

→
$21,247,250
$8,350,805 = (1 + 𝑖@); 	→ 1 + 𝑖@ = A

$21,247,250
$8,350,805

B
	→ 	 𝑖@ = 	1.205 − 1 

→ 𝑖@ = 	0.205 = 20.5% 

⸫ Since MIRR = 20.5% is greater than the MARR = 15%, the project is profitable.  
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Conclusion 

In conclusion, most businesses incorporate the use of ROR in order to determine how 

viable a certain project stands, the beneficial factors and of how much they will profit. In this 

group project, it remained our goal to determine if DaimerChrysler continues to sustain their 

current staff or will they cede to the option of downsizing after the end of the five-year deal. As 

we analyzed background information such as the MARR value that DaimerChrysler utilizes for 

any of their projects, we determined various interesting facts.  By conducting an overall 

economic analysis on their business venture, this facilitated in the process being relatively 

straightforward. The route taken stood to study the yearly numerical cash flow estimates, 

determine the number of ROR values, obtain the ROR values and evaluate our IRR, which 

assisted our team in determining our final decision. 

After developing a cash flow table, net cash flow diagram, determining the ROR values 

the project possesses, graphing the present worth against the range of the rate of returns, 

calculating for internal rate of return based on the project scope given to the team in the problem 

statement, we came to the conclusion that because i* (MIRR) value remains greater than the 

given MARR, this project stands in fact viable.  The team’s recommendation remains that 

DaimerChrysler move forward with this business venture, based on the justification that the 

business venture exists as viable.  In addition, the team recommends that DaimerChrysler 

maintains the current staff strength and there seems no need to implement any exigencies such as 

budget reductions including staff downsizing or cutting salaries. 
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APPENDIX 

Year Cash Inflow Cash Outflow Net Cash Flow (NCF) 
0 $       4,000,000.00 $       (1,500,000.00) $               2,500,000.00 
1 $       1,450,000.00 $       (2,000,000.00) $                (550,000.00) 
2 $                         - $       (9,500,000.00) $             (9,500,000.00) 
3 $       9,000,000.00 $       (3,000,000.00) $               6,000,000.00 
4 $       2,250,000.00 $       (2,000,000.00) $                  250,000.00 
5 $       3,000,000.00 $       (1,500,000.00) $               1,500,000.00 

        Cash In, Out and Net Flow of the project. 
 

 

Cash Flow diagram for the Project 

 

Present worth estimation based on i 
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Year Cash Flow, $ i value, % PW at i, $ 
0 $                   2,500,000.00 0% $            200,000.00 
1 $                    (550,000.00) 5% $            (76,599.11) 
2 $                 (9,500,000.00) 10% $          (241,215.52) 
3 $                   6,000,000.00 15% $          (327,824.90) 
4 $                     250,000.00 20% $          (359,953.70) 
5 $                   1,500,000.00 25% $          (354,080.00) 
  30% $          (321,856.32) 
  35% $          (271,587.48) 
  40% $          (209,228.30) 
  45% $          (139,066.73) 
  50% $            (64,197.53) 
  55% $              13,145.57 
  60% $              91,354.37 
  65% $            169,277.76 
  70% $            246,100.14 
  75% $            321,253.05 
  80% $            394,350.45 
  85% $            465,141.06 
  90% $            533,473.02 
  95% $            599,267.68 
  100% $            662,500.00 

 

Table showing the PW of the project at different interest values utilized to determine the IRR 
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Introduction:

The rate of return is expressed as the net profit or loss for an investment over a specific

period of time. It is usually shown as a percentage of the investment’s initial cost. Rate of return

is usually used when looking at investments, bonds, stocks, and real estate. As long as an asset is

bought at a certain time and produces benefits leading to more cash flow then the rate of return

can be found. Most of the time investors want to assign a required rate of return before they

decide to start a project. In this project VSEL decides to supply a ship to Royal Caribbean

International and wants to find out if this is a good decision to make due to economical and

societal reasons.

Methods:

Figure 1
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As shown in figures 1, 2, and 3, it is clearly shown that there are two rate of return values due to

the two sign changes in our cash flow diagram. Figure one shows the depiction where the curved

line passes the x axis twice. The External Rate of Return was calculated on excel using a very

simple algorithm. The first thing to type was =IRR and then to highlight the net value obtained

from our cash flow estimates table. Next we input the rate that VSEL borrowed money at and

then we put the rate that the reinvestment was made at. After all of those were put into excel we

pressed enter and our value was obtained. For a better picture on how the calculation looked, it is

shown in the Appendix below.

Results and Discussion:

1. Cash Flow Estimates

($ mn) Investment by VSEL Royal Caribbean Net Cash Flow

Year 0 -13.5 +19 5.5

Year 1 -6 +5.1 -0.9

Year 2 -6.5 N/A -6.5

Year 3 -5.7 N/A -5.7

Year 4 -6.65 +7 0.35

Year 5 -4.7 +12 7.3

Table 1

Royal Caribbean International, a cruise line based in the United States, has approached

VSEL about supplying a big cruise ship. Royal Caribbean International will pay $19 million in

advance when the deal is signed, followed by $5.1 million a year thereafter. Prior to receiving the

initial deposit from Royal Caribbean International, VSEL received a loan from HSBC and

invested $13.5 million from this prior to the process. Following that, for the first, second, third,

fourth, and fifth years, VSEL spent $6 million, $6.5 million, $5.7 million, $6.65 million, and

$4.7 million in operating costs, consecutively. Royal Caribbean International will take delivery

of the plane in the fourth year and committed to pay $7 million at the end of the same year, with

Kazeem Olanrewaju
144250000000001993
Just put a dash. N/A is not necessary

Kazeem Olanrewaju
144250000000001993
When writing a technical report, you should not used any word loosely. Such as "we press enter" there is way you make reference to what you did by writing we pressed eneter.

Kazeem Olanrewaju
144250000000001993
You type out information before you insert table or figure in a result and discussion section



the remaining $12 million due at the end of Year 5. The rate of return on this investment in

comparison to the MARR will determine whether VSEL will maintain their existing workforce

strength or opt for reconstructing at the end of the 5-year arrangement. VSEL management has

asked their management contractor to undertake an epidemiological study on the planned project

so that they would better influence policy development and be prepared for any unforeseen

circumstances that may arise as a consequence of the project. Because they are a worldwide

corporation, these requirements may include, but aren’t restricted to, personnel reduction,

employee retention, wage holding, pay cuts, or even the closure of several of its factories.

2. Cash Flow Diagrams

Figure 2
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Figure 3

For the two cash flow diagrams shown above it is found that the money flow throughout

the whole project changed from negative values to positive values during the whole project. In

figure 2 there are 4 different payments made towards VSEL which is why there are 4 arrows

pointing up. After the initial payment made by VSEL they also spent money 5 different times as

the running cost for each year.

In Figure 3 under years 0, 4, and 5, the net cash flow calculated turned out to be positive

meaning that the money made from the payments from Royal Caribbean International

outweighed the cost of participating in the project for that time. Under years 1, 2, and 3, the

payments made by VSEL turned out to be higher than the money obtained from the Royal

Caribbean International.

5. Internal Rate of Return Values

Figure 4



The two rates of return values obtained from our excel calculations were shown in Figure 4. Our

first rate of return value was close to 1% and our second was close to 20%. When actually

clicking the point at which our curved line touched the x- axis, it was found that our actual rate

of return values when the present worth equaled 0 were 0.77% and 19%.

Conclusion:

By doing our calculation on excel and forming our cash flow diagram it was realized that

the Internal Rate of Return for this project is 12%. This does not meet the expectations of

VSEL’s minimum attractive rate of return. The MARR that was set for them was 15% which

means that is the minimum amount of money the company wanted to make back from the

investment as profit. Taking part in this project would cause the company to lose money from

their investment over time.Even though they might make money at certain points of the project's

timeline, at the end when all of the costs and money made are calculated it would show a net

loss.

The consequences of doing this experiment lie with the staff and the people around them.

They wouldn’t be able to get paid the amount of money agreed to when they signed their

contract. Also working on the ship would put them at risk of getting laid off at a certain point in

the future due to the lack of profit being made by VSEL. As far as society is concerned, people

that have waited until a certain point to sign up for Royal Caribbean International as their cruise

ship might be at risk of the ship not having enough room for them to be on the ship. The lack of

rooms would be of concern because of the lack of money coming in. Therefore due to all of these

reasons, it’s best if VSEL takes a different approach in regards to who they want to supply a ship

to for their project going forward.

Reference:

https://www.investopedia.com/terms/r/rateofreturn.asp#:~:text=A%20rate%20of%20retur

n%20(RoR)%20is%20the%20net%20gain%20or,the%20period%20until%20the%20end
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https://www.investopedia.com/terms/r/rateofreturn.asp#:~:text=A%20rate%20of%20return%20(RoR)%20is%20the%20net%20gain%20or,the%20period%20until%20the%20end
https://www.investopedia.com/terms/r/rateofreturn.asp#:~:text=A%20rate%20of%20return%20(RoR)%20is%20the%20net%20gain%20or,the%20period%20until%20the%20end
https://www.ig.com/en/glossary-trading-terms/rate-of-return-definition
Kazeem Olanrewaju
144250000000001993
MIRR must be calculated by hand and not by Excel

Kazeem Olanrewaju
144250000000001993

Kazeem Olanrewaju
144250000000001993
Is this is all the reference you have?



Appendix

Cash Flow Estimates Table:

Year PW Net Value Rate

0 $50,000 $5,500,000 0%

1 ($169,022) ($900,000) 5%

2 ($200,797) ($6,500,000) 10%

3 ($115,881) ($5,700,000) 15%

4 $39,995 $350,000 20%

5 $237,024 $7,300,000 25%

$455,738 30%

$683,456 35%

$911,986 40%

$1,136,127 45%

$1,352,675 50%

$1,559,765 55%

$1,756,424 60%

$1,942,270 65%

$2,117,308 70%

$2,281,793 75%

$2,436,134 80%

$2,580,826 85%

$2,716,412 90%

$2,843,452 95%

$2,962,500 100%



Minimum Attractive Rate of Return Calculation:
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