Mathematical Symmetry in Linear
Functions Discussion

Linear functions exhibit fascinating symmetry properties that reveal deeper mathematical
relationships. In this discussion, you'll explore how parallel and perpendicular lines
demonstrate important geometric and algebraic principles that form the foundation for
more advanced mathematical concepts.

How to Proceed

Choose ONE of the following symmetry explorations:

1. Reflection Symmetry in Linear Functions
o Select a linear function of your choice in the form f(x) = mx + b where m £ 0
o Find its reflection across the x-axis, y-axis, and the line y = x
o Analyze the relationship between the original and reflected slopes and
y-intercepts
2. Parallel and Perpendicular Line Patterns
o Create a "family" of three parallel lines with the same slope but different
y-intercepts
o Create a second "family" of three lines perpendicular to your first family
o Explore the relationships and intersection points of these six lines
3. Linear Function Transformations
o Begin with a basic line f(x) = x (the identity function)
o Apply and analyze at least three different transformations (shifts, stretches,
reflections)
o Examine how each transformation affects the slope and y-intercept
4. Linear Function Compositions
o Select two different linear functions / (X) =m X+ b gnq g(x) =m x+b,

o Find and analyze both composite functions: f(g(x)) and g(f(x))
o Determine conditions under which these compositions would be equal

Analyze your chosen exploration by addressing the following:

1. Provide all relevant mathematical equations and calculations, showing your work
clearly.
2. Create a well-labeled graph illustrating your functions. Your graph should include:
o Appropriate axis scales
o Clear labels for each function
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o Key intersection points identified
o Distinct colors or patterns to differentiate functions
3. ldentify and explain any patterns you observe, particularly:
o Relationships between slopes and y-intercepts
o Points of intersection (if any exist)
o Symmetry properties
o Mathematical generalizations that could apply beyond your specific
examples
4. Discuss the algebraic properties that explain the geometric patterns you've
observed. How do the equations reflect what appears visually on the graph?
5. Extend your thinking: Propose a mathematical conjecture based on your
observations. What patterns might continue if you extended your exploration
further?

Create your post: Include your analysis from the steps above with both algebraic work
and your graph(s). Write 2-3 paragraphs explaining your findings and mathematical
insights.

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

Similarities and differences between your explorations and findings
Questions about their mathematical approach or reasoning

Suggestions for extending their mathematical investigation further
Connections between different symmetry properties across explorations

Your responses should be thoughtful and engage with the mathematical concepts in your
classmates' posts, helping to deepen everyone's understanding of the symmetry and
patterns in linear functions.

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

Mathematical
Accuracy

Equations, calculations,
and mathematical

correct. Functions are
clearly defined with

accurately drawn with
appropriate scales,
labels, and identification
of key points. All
mathematical work is
precise and error-free.

reasoning are completely

proper notation. Graph is

Pattern Analysis

Thoroughly identifies and
clearly explains
symmetry properties and
mathematical
relationships in the
chosen exploration.
Connections between
algebraic and geometric
representations are
insightful. Proposed
conjecture is
mathematically sound
and logically follows from
observations.

Presentation

Post is exceptionally
well-organized with clear
mathematical notation
throughout.
Mathematical insights
are explained with
precision and clarity.
Graph is neatly
presented with distinct
colors or patterns that
effectively illustrate the

exploration. Post follows

Developing Not Evident Points
Most equations and
calculations are Multiple
correct with minor | mathematical errors
errors. Graph is in equations or
mostly accurate but | calculations. Graph
may have some contains significant
labeling issues or | errors or is missing 17
minor inaccuracies in| essential elements.
plotting. Mathematical
Mathematical reasoning shows
reasoning is fundamental
generally sound with| misunderstandings.
occasional gaps.
Identifies most key
patterns and Fails to identify
relationships but [important patterns or
explanations may relationships.
lack depth or Minimal connection
precision. Makes between algebraic
basic connections and geometric _/5
between algebraic representations.
and geometric Conjecture is
aspects. Conjecture | missing, trivial, or
is reasonable but unrelated to
may lack thorough observations.
justification.
Post is generally
organized but may | Post is disorganized
have some unclear | or difficult to follow.
sections. Mathematical
Mathematical notation is frequently
notation is mostly incorrect or _/4
correct. Explanations inconsistent.
are understandable Explanations are
but may lack unclear or confusing.
precision in some Graph is poorly
areas. Graph is presented or does
adequate but may
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lack some visual

not effectively

a logical progression that
enhances understanding.

organization.

clarity or

support the analysis.

Peer Engagement

Provides thoughtful,
substantive responses to
at least two classmates
that demonstrate deep
engagement with their
mathematical concepts.
Responses build upon
classmates' thinking by

insights, asking probing

questions, or suggesting
meaningful extensions to

different mathematical

offering valuable

their explorations.
Clearly connects

approaches across
explorations.

Responds to two
classmates but
responses may be

superficial. Shows
basic understanding
of classmates' work

significantly extend
their thinking. Makes
some connections
between different

approaches but
analysis could be

somewhat

but may not

deeper.

Fails to respond to
two classmates, or
responses are

minimal and do not
engage meaningfully

mathematical
concepts. No

connections made
between different
approaches or

with the
_ /4

substantive

explorations.

Total

/20
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