Applications of Integration in Design and
Engineering Discussion

When calculating area between curves, volume of solids, or surface area of revolution,
we're harnessing powerful mathematical techniques that engineers, designers, and
scientists use daily to solve real-world problems. In this discussion, you'll explore how
these integration techniques can be applied to analyze and solve a design or engineering
scenario.

How to Proceed

Choose one integration application: Select one of the following integration applications
from this module:

Area between two curves

Volume of a solid using the disk/washer method
Volume of a solid using the cylindrical shells method
Surface area of a solid of revolution

Find a design or engineering scenario: Research and identify a specific real-world
scenario where your chosen integration application would be useful. Consider fields such
as:

Architecture and structural design

Manufacturing and product development

Fluid dynamics and container design

Biomedical engineering and prosthetics
Environmental engineering and resource management
Aerospace and vehicle design

Analyze the scenario mathematically: For your chosen scenario, provide:

A clear explanation of the physical situation being modeled

The mathematical functions involved and what they represent

The setup of the appropriate integral(s)

A discussion of how this integration technique helps solve the problem
Any simplifications or assumptions made in your model

G wN

Create your post: In 2-3 paragraphs:
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1. Describe your chosen integration application and the specific real-world scenario
where it's applied

2. Explain the mathematical setup, including the relevant function(s) and the
appropriate integral(s)

3. Discuss what insights this calculation provides for the design or engineering
problem and how it might influence decision-making

If possible, include a sketch or diagram to help illustrate your scenario (this is optional but
encouraged).

Engage with your classmates: After posting your scenario, review your classmates' posts
and respond to at least two of them. In your responses, consider:

Connections between their scenario and yours

Additional applications of their chosen integration technique
Questions about the mathematical model they've developed
Suggestions for how their approach might be modified or extended

Your responses should be thoughtful and engage with both the mathematical aspects and
real-world applications of your classmates' posts, helping to deepen everyone's
understanding of how integration techniques are used in design and engineering
contexts.

Ensure your posts are submitted by [insert due date here].

This assignment is required and worth up to 20 points. See the grading rubric below.
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Rubric:

Mathematical
Analysis

explanation of what
variables represent
and how the
integration technique
helps solve the
problem. Appropriate
discussion of model
assumptions.

contains some gaps or
minor misconceptions.

technique applies

Limited discussion of
model assumptions.

or how the
integration technique
applies. Little or no
discussion of model

assumptions.

Criteria Proficient Developing Not Evident Points
Selects an
. ap.proprlatfa . . Selected scenario
integration application | Selects an appropriate has minimal or
and identifies a integration application .
e - unclear connection
specific, realistic but the real-world . .
. . ) L to the integration
Selection of scenario where it scenario is somewhat aoplication
Application and | would be applied. The general or the PP ) /6
. . . Application seems
Scenario connection between connection to the
. . forced or does not
the mathematical mathematical -
. . . reflect genuine use
technique and the technique is not fully > .
. of the integration
real-world application developed. technioue
is clear and que.
well-justified.
Accurately describes
the mathe_matlcal . . Significant errors in
functions involved Functions and integral .
the mathematical
and correctly sets up setup are mostly . .
. : . functions or integral
the appropriate correct with minor setub. Unclear
integral(s). Clear errors. Explanation of b-
. explanation of what
variables and how the .
variables represent /5

Communication
and Insights

Post is
well-organized,
clearly written, and
uses appropriate
mathematical
notation. Strong
connections made
between the
mathematical results

and practical
implications for the
engineering/design
problem. Includes
relevant visuals if
appropriate.

Post has an
understandable
structure but may lack
clarity in some areas.
Connections between
mathematical results

and practical
implications are
present but could be
stronger. Visual aids, if
included, may need
more explanation.

Post is disorganized
or difficult to follow.
Weak or missing

connections

between

mathematical results
and practical
implications. Missing
or irrelevant visual
aids.

/5
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Peer
Engagement

Provides at least two
thoughtful responses
to classmates that
engage meaningfully
with both the
mathematical aspects
and real-world
applications.
Responses add value
through relevant
questions,
connections to other
applications, or
suggested
extensions.

Provides at least two
responses to
classmates, but
engagement may be
superficial or focused
more on agreement
than meaningful
discussion. Some
attempt to address
mathematical concepts
or applications, but
analysis could be
deeper.

Provides fewer than
two responses, or
responses are
minimal and do not
engage with the
content of
classmates' posts.
Little or no attempt to
address
mathematical
concepts or
applications.

/4

Total

/20
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