Conic Sections in Design and Engineering
Discussion

Conic sections (circles, ellipses, hyperbolas, and parabolas) are found throughout the
world around us - from the orbits of planets to the shapes of satellite dishes, from
architectural designs to acoustic engineering. Their unique geometric properties make
them essential tools in various fields of design and engineering. In this discussion, you'll
explore how conic sections are applied in real-world contexts and connect these
applications to the mathematical properties we've studied.

How to Proceed

Find a real-world application of conic sections: Identify a specific application in
architecture, engineering, physics, astronomy, medicine, art, or design that uses one or
more conic sections. Consider examples such as:

Elliptical arches in architecture

Parabolic reflectors in lighting or satellite dishes
Hyperbolic cooling towers at power plants

Circular or elliptical orbits in astronomy

Medical imaging techniques using ellipses (MRI, CT)
Whispering galleries with elliptical ceilings

Bridge designs incorporating parabolic or catenary curves
Lens design using hyperbolic curves

Analyze the mathematical connections: For your chosen application, identify:

1. Which conic section(s) are used and why this particular shape is ideal for the
application

2. How the key features of the conic section (focus, directrix, vertex, center, etc.)
relate to the functionality

3. How the standard equation of the conic section helps engineers or designers
implement the application

Create your post: In 2-3 paragraphs:

1. Describe your chosen application and explain which conic section is involved and
how it's used

LU.’\,\en LEARNING College Algebra Instructor Activity Page10of 5



2. ldentify the specific mathematical properties of the conic section that make it
suitable for this application

3. Include at least one equation in standard form that represents the conic section in
your example, explaining how changing parameters in the equation would affect
the real-world design

4. If possible, include a simple diagram that illustrates the application and labels the
key features of the conic section

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

Additional mathematical insights about their conic section

Questions about aspects of their application you find interesting

Suggestions for how the application might be improved or modified by adjusting
the parameters of the conic section

Your responses should be thoughtful and engage with both the mathematical and
practical aspects of your classmates' posts, helping to deepen everyone's understanding
of how conic sections function in real-world 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:

Criteria Proficient Developing Not Evident Points
Selects a sophisticated, Selects an Se.lec'Fed .
. L . application is
authentic application appropriate . .
S . Inappropriate,
that clearly application of conic L
. . trivial, or not a
demonstrates how conic sections but .
. - . . genuine use of
sections are utilized in | connection between . .
- conic sections.
real-world contexts. mathematical .
o . Little or no
Application shows properties and .
. . connection
. thoughtful research and | functionality may be .
Selection of . . established
.. genuine understanding | somewhat general or _/6
Application . L2 between the
of how mathematical simplified. .
. . ST mathematical
properties directly relate Application is .
. . . properties and
to functional design. authentic but .
. . . . functional purpose.
Contains specific details | explanation of why o
: e . Application shows
about how and why the this specific conic S
. L T minimal research or
conic section is shape is ideal may -
. understanding of
essential to the lack depth or
application specificit real-world
PP P y implementation.
Accurately identifies the . . Mathematical
o . - Identifies the conic .
specific conic section(s) . . properties are
- section(s) with .
used and precisely incorrectly
. . mostly correct . g
explains which key . identified or
explanations of .
features (focus, explanations show
. . features, though
directrix, vertex, center, . fundamental
some connections to . .
etc.) enable the . . misconceptions
SN functionality may .
application's . about conic
. - lack precision. .
. functionality. Presents sections. Standard
Mathematical Standard form L
. correct standard form L form equation is _/5
Analysis ; equation is present | . L
equation and thoroughly - . incorrect, missing,
. with minor errors or .
explains how parameter e or disconnected
with limited
changes would affect . from the
- explanation of how o .
the design. application. Little
. parameter changes -
Mathematical . understanding
. affect design. Shows
explanations ) . shown of how
. basic understanding .
demonstrate exceptional - mathematical
. . of key mathematical .
understanding of conic . properties relate to
- properties. . .
properties. functionality.
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Post is exceptionally
well-organized with
clear, precise language
that effectively balances
mathematical accuracy
and accessibility.
Explanations flow

Post is generally
organized with
mostly clear
explanations, though
some mathematical
concepts may be
explained with less

Post is
disorganized or
difficult to follow.
Explanations are
unclear, overly
technical without

logically and enhance precision or clarity. context, or
Presentation understanding of both Basic connections mathematically _/5
mathematical concepts between equations inaccurate.
and practical and application are | Diagram is missing,
applications. Includes an made. Diagram or inappropriate, or
effective diagram or description is fails to illustrate
detailed description that | present but may lack | relevant features of
clearly illustrates key some clarity or detail | the conic section in
features of the conic in illustrating key the application.
section in context. features.
Provides thoughtful, Responds to two
substantive responses classmates with Fails to respond to
to at least two generally relevant two classmates, or
classmates that comments that responses are
demonstrate deep address some minimal and
engagement with both mathematical or superficial. Makes
mathematical and practical aspects. few or no
practical aspects of their Makes some meaningful
posts. Offers valuable connections or asks connections with
insights, meaningful basic questions but mathematical
Responses to ) -
connections between may lack depth in concepts or /4
Classmates o : o
applications, or mathematical applications. Adds
thoughtful questions that analysis or little value to the
extend the discussion. application discussion through
Suggestions for implications. questions or
parameter modifications Suggestions for suggestions.
show sophisticated modifications are Responses show
understanding of how reasonable but may minimal
mathematical changes lack specificity or engagement with
would affect real-world mathematical the material.
functionality. precision.
Total /20
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