Engineering Economics Problems With
Solutions

E. ENGINEERING ECONOMICS

Engineering economics problems with solutions play a crucial role in the
decision-making processes within engineering projects. Engineering economics,
a sub-discipline of economics, deals with the evaluation of the economic
feasibility of engineering alternatives. It integrates principles from
engineering, finance, and economics to provide a framework for analyzing the
costs and benefits associated with engineering decisions. This article delves
into common engineering economics problems, their applications, and solutions
to help engineers and decision-makers navigate financial assessments
effectively.

Understanding Engineering Economics

Engineering economics involves the application of economic principles to
engineering projects. Its primary objective is to assess the financial
viability of projects, enabling engineers to make informed decisions. The
following are key concepts in engineering economics:

- Time Value of Money: The principle that money available today is worth more
than the same amount in the future due to its potential earning capacity.

- Cost-Benefit Analysis: A systematic approach to estimating the strengths
and weaknesses of alternatives to determine the best approach in terms of
benefits and costs.

- Cash Flow Analysis: Evaluating the inflows and outflows of cash over a
certain period to assess the liquidity and financial health of a project.



Common Engineering Economics Problems

Several typical problems arise in engineering economics that require careful
analysis and solution strategies. Below are some common scenarios:

1. Present Worth Analysis

One common problem is determining the present worth of future cash flows.
Engineers often encounter scenarios where they must evaluate the current
worth of an investment that yields future cash inflows.

Example Problem: A company is considering an investment that will provide
cash inflows of $10,000 at the end of each year for five years. If the
discount rate is 8%, what is the present worth of these cash inflows?

Solution: The present worth (PW) can be calculated using the formula:

\[ PW = \sum \frac{C}{(1 + r)"n} \l

Where:

- \( C\) = cash inflow per period
- \( r \) = discount rate

- \( n\) = period

Calculating each cash flow:

- Year 1: \( \frac{10,000}{(1 + 0.08)"1} = \frac{10,000}{1.08} \approx
9,259.26 \)

- Year 2: \( \frac{10,000}{(1 + 0.08)"2} = \frac{10,000}{1.1664} \approx
8,640.66 \)

- Year 3: \( \frac{10,000}{(1 + 0.08)"3} = \frac{10,000}{1.259712} \approx
7,936.66 \)

- Year 4: \( \frac{10,000}{(1 + 0.08)"4} = \frac{10,000}{1.36049} \approx
7,346.29 \)

- Year 5: \( \frac{10,000}{(1 + 0.08)"5} = \frac{10,000}{1.477455} \approx
6,778.30 \)

Now, summing these amounts:

\[ PW \approx 9,259.26 + 8,640.66 + 7,936.66 + 7,346.29 + 6,778.30 \approx
39,961.17 \]

Thus, the present worth of the cash inflows is approximately $39,961.17.

2. Future Worth Analysis



Another common problem involves calculating the future worth of a current
investment. This is essential for understanding how much an investment will
grow over time.

Example Problem: A company invests $20,000 today in a project that is
expected to yield an 8% return compounded annually. What will be the future
worth in 5 years?

Solution: The future worth (FW) can be calculated using the formula:

\[ FW = P(1 + r)”™n \]

Where:

- \( P \) = initial investment
- \( r \) = interest rate

- \( n\) = number of periods

Calculating:

\[ FW = 20,000(1 + 0.08)"5 \]

\[ FW = 20,000(1.469328) \approx 29,386.56 \]

Thus, the future worth of the investment will be approximately $29,386.56.

3. Cost-Volume-Profit (CVP) Analysis

CVP analysis is essential for understanding the relationship between costs,
sales volume, and profit. It helps engineers and managers make decisions
regarding pricing, product lines, and breakeven points.

Example Problem: A company produces widgets with the following cost
structure:

- Fixed Costs: $50,000 per year

- Variable Cost per Widget: $5

- Selling Price per Widget: $15

What is the breakeven point in units?

Solution: The breakeven point (BEP) can be calculated using the formula:

\[ BEP = \frac{Fixed\ Costs}{Selling\ Price - Variable\ Cost} \]

Calculating:

\[ BEP
\[ BEP

\frac{50,000}{15 - 5} \]
\frac{50,000}{10} = 5,000 \]

Therefore, the company must sell 5,000 widgets to break even.



Advanced Engineering Economics Problems

Beyond basic calculations, engineers often face more complex problems that
require multi-faceted solutions.

4. Rate of Return Analysis

Understanding the rate of return (ROR) on investments is critical for making
informed financial decisions.

Example Problem: An engineer is evaluating a project that requires an initial
investment of $100,000 and is expected to generate cash inflows of $30,000
per year for 5 years. What is the rate of return on this investment?

Solution: The rate of return can be found using the internal rate of return
(IRR) method, which involves finding the rate \( r \) that makes the net
present value (NPV) of cash flows equal to zero. This typically requires
iterative methods or financial calculators. However, for illustrative
purposes, we can estimate using trial and error or software.

Using a financial calculator, the IRR for this scenario is approximately 12%.
This means the project will yield a return of about 12% per year over its
lifespan.

5. Life Cycle Cost Analysis (LCCA)

LCCA is used to assess the total cost of ownership over the life of an asset,
considering initial costs, operation and maintenance expenses, and disposal
costs.

Example Problem: An engineer is evaluating two competing technologies for a
project. Technology A has an initial cost of $200,000, operating costs of
$20,000 per year, and a lifespan of 10 years. Technology B has an initial
cost of $150,000, operating costs of $30,000 per year, with a lifespan of 8
years. Assuming a discount rate of 5%, which technology is more economical?

Solution: Calculate the total life cycle cost for both technologies.
Technology A:

- Initial Cost: $200,000

- Present Worth of Operating Costs:

Using the present worth factor for an annuity:

\[ PW = C \times \frac{l - (1 + r)™{-n}}{r} \]



Calculating:

\[ PW = 20,000 \times \frac{l - (1 + 0.05)"{-10}}{0.05} \approx 20,000 \times
7.72173 \approx 154,434.60 \]

Total Life Cycle Cost for A:
\[ Total = 200,000 + 154,434.60 = 354,434.60 \]

Technology B:
- Initial Cost: $150,000
- Present Worth of Operating Costs:

\[ PW = 30,000 \times \frac{l - (1 + 0.05)"{-8}}{0.05} \approx 30,000 \times
5.2064 \approx 156,192 \]

Total Life Cycle Cost for B:
\[ Total = 150,000 + 156,192 = 306,192 \]
Comparing the two:

- Technology A: $354,434.60
- Technology B: $306,192

Thus, Technology B is the more economical choice.

Conclusion

Engineering economics problems are integral to the decision-making process in
engineering projects. By applying principles such as present worth analysis,
future worth analysis, cost-volume-profit analysis, and life cycle cost
analysis, engineers can make informed financial decisions that enhance
project viability and sustainability. Understanding these concepts and
mastering their applications will ultimately lead to more successful and
economically sound engineering projects. By solving these problems, engineers
not only contribute to their firms' profitability but also encourage
responsible management of resources in their projects.

Frequently Asked Questions

What is engineering economics and how is it applied
in project decision-making?

Engineering economics is a branch of economics that focuses on the evaluation
of the economic viability of engineering projects. It is applied in project



decision-making by analyzing costs, benefits, and risks to determine the most
cost-effective solution or investment.

What are some common engineering economics problems
faced by engineers?

Common engineering economics problems include cost estimation, cash flow
analysis, benefit-cost analysis, time value of money calculations, and
determining the economic lifespan of a project.

How do you calculate the present worth of future
cash flows in engineering economics?

The present worth of future cash flows can be calculated using the formula:
PW =FV / (1 + r)”n, where PW is the present worth, FV is the future value, r
is the discount rate, and n is the number of periods until the cash flow
occurs.

What is the significance of the time value of money
in engineering economics?

The time value of money is significant in engineering economics because it
reflects the idea that a dollar today is worth more than a dollar in the
future due to its potential earning capacity. This concept helps engineers
evaluate investment opportunities and make informed financial decisions.

What methods can be used to evaluate the cost-
effectiveness of an engineering project?

Methods to evaluate cost-effectiveness include Net Present Value (NPV),
Internal Rate of Return (IRR), Payback Period, and Benefit-Cost Ratio (BCR).
These methods help determine the financial viability and return on investment
of engineering projects.

What role does sensitivity analysis play in
engineering economics?

Sensitivity analysis plays a crucial role in engineering economics by
assessing how changes in key variables (like costs, interest rates, or
project timelines) impact the project's outcomes. This helps identify risks
and uncertainties, enabling better decision-making.

How can engineers address inflation in their
economic analysis of projects?

Engineers can address inflation in their economic analysis by adjusting
future cash flows using an inflation rate or by using real interest rates
instead of nominal rates to ensure that the analysis reflects the true
purchasing power over time.
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