The Tangent Problem in Real-World
Applications Discussion

The concept of instantaneous rate of change, explored through the tangent problem in
calculus, is fundamental to understanding how quantities change at specific moments in
time. By examining how secant lines approach a tangent line, we can visualize and
calculate rates of change with precision, allowing us to analyze phenomena across
numerous fields.

How to Proceed

Find a real-world application of the tangent problem: Find an application in your field of
interest or everyday life where calculating an instantaneous rate of change is important.
Consider fields such as:

Physics (velocity, acceleration, electrical current changes)

Economics (marginal cost, revenue growth rates, market trends)

Medicine (drug concentration rates, patient vital sign changes)
Engineering (structural stress, fluid flow rates, temperature gradients)
Environmental science (population growth, climate change measurements)
Transportation (vehicle acceleration/deceleration, traffic flow)

Analyze the tangent problem mathematically: Identify the key aspects of the tangent
problem in your chosen application and explain:

What the function represents in your real-world context

What the independent and dependent variables represent

What the tangent line or instantaneous rate of change tells you about the situation
How approximating with secant lines relates to practical measurements in your
field

pwn e

Create your post: In 2-3 paragraphs:

1. Describe your real-world application and explain why calculating an instantaneous
rate of change is essential for understanding or solving problems in this context

2. Explain how the tangent problem applies to this situation, connecting the
mathematical concepts (secant lines, limits, tangent lines) to their practical
meanings
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3. Provide at least one specific example with actual or realistic values, showing how
you would calculate or estimate the instantaneous rate of change

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

Connections between their application and yours
Questions about how they would handle specific scenarios or complications

e Suggestions for how the accuracy of their rate of change calculations could be
improved

e Alternative approaches to analyzing the same phenomenon

Your responses should be thoughtful and engage with both the mathematical and
contextual aspects of your classmates' posts, helping to deepen everyone's
understanding of how the tangent problem applies in various fields.

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:

Criteria

Proficient

Developing

Not Evident

Points

Selection of
Application

Selects a relevant and
authentic real-world
application where the
tangent problem clearly
applies. Application
demonstrates genuine
practical use of
instantaneous rate of
change concepts from
the module.

Selects an application
with some connection
to the tangent problem,
but the relationship may
be somewhat contrived
or the connections to
instantaneous rate of
change are not strongly
evident.

Selected application
has minimal or
unclear connection
to the tangent
problem.
Application seems
forced or does not
reflect genuine use
of calculus
concepts.

/6

Mathematica
| Analysis

Correctly identifies the
function, variables, and
meaning of the
instantaneous rate of
change in context.
Thoroughly explains how
secant lines and limits
relate to practical
measurements in the
field.

Identifies most
components with minor
errors in interpretation.

Explanation of

connections between
mathematical concepts
and practical
applications lacks some
depth or contains minor
misconceptions.

Fails to correctly
identify key
components or
contains significant
errors. Little or no
explanation of how
the mathematical
concepts connect
to practical
measurements.

_/5

Specific
Example

Provides a clear, realistic
example with appropriate
values. Correctly
demonstrates or explains
the process of
calculating/estimating
the instantaneous rate of
change with proper
mathematical reasoning.

Example is somewhat
realistic but may have
minor issues with
values or process.
Mathematical reasoning
in calculating the rate of
change contains minor
errors or lacks some
clarity.

Example is missing,
unrealistic, or
disconnected from
the application.
Significant errors in
the calculation
process or
mathematical
reasoning.

/5

Peer
Engagement

Provides at least two
thoughtful responses to
classmates that engage
meaningfully with both

mathematical and
contextual aspects of
their posts. Responses
add value through
relevant questions,
connections, or
suggestions that extend
the analysis.

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,
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
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Total

120
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