
Algebra 2 
Lesson Plan



1

�Conic Sections�

Subject:
• Mathematics: Algebra 2

Level:
• Grades 9-12

Abstract:

• Preface:  This unit is designed to be taught after the students have an
intermediate level of understanding in quadratic relationships.  Before
beginning this unit, the students should be able to graph circles, ellipses,
hyperbolas, and parabolas.  They should also be comfortable in
identifying and calculating any important properties associated with each
graph.  In addition to this knowledge, the students should have had a
general introduction into what a conic section is, how one would identify
the different types of conic sections, and how one would graph the
identified relationship.  The students will also need a basic understanding
in using Microsoft PowerPoint.

• In this unit, heterogeneous groupings of students will create a PowerPoint
presentation on the properties of conic sections.  The idea is to jigsaw all
the possible conic sections amongst the groups in the class.  Because
circles are relatively easy, you may want to skip this type of relationship.
If you feel circles should be presented, show the enclosed sample slide
show on circles.  Each group will do a presentation on one type of conic
section.

• The invitation will introduce the unit.  During this introduction the teacher
will model a PowerPoint slide show on conic sections.  This information
should not be new to the students, but more of a review.  This will allow
the students to focus on the presentation, not new material on conic
sections.  A whole-class discussion should coincide with the presentation.
The teacher will facilitate this discussion.  This discussion should be used
as a transition from the invitation to the small-group activity.  Key points
of the discussion should include, PowerPoint basics, how conic sections
are identified, once they are identified what process is used to graph
them, and identifying the �key points� for each type of conic section. 
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• The second half of this unit involves the students working in small groups.
In these groups, the students will determine what type of conic section
they have been assigned, transform it into its appropriate particular
equation, calculate all of its properties, and sketch its graph.  All of this
work will be completed on binder paper.  This work will be used as an
outline for the computer project.  After this has been completed, the
students will use Microsoft PowerPoint to create a presentation on conic
sections.  The emphasis of this project is to demonstrate how one would
identify the particular conic section, calculate any appropriate properties,
and graph the relationship.  After each group has finished their project,
they will present their findings to the class.

Invitation:
The invitation will be broken up into two parts.  The first part of the
invitation the students enter the room and are asked to get out their copy
of the �Conic Sections PowerPoint Project� sheet.  Any students that do
not have this sheet should be given one.  The second part of the
invitation will be PowerPoint presentation on conic sections.  While you
give the presentation, lead the whole class in discussion.  This discussion
should be used to review the PowerPoint requirements, how the
presentation you are giving is an example of the correct layout, and to
answer any questions.

Situations:

• Where: The majority of this unit will take place in the classroom using a
variety of teaching strategies and activity settings.  If nightly homework
is assigned, it should be completed by the individual.  These assignments
should be checked daily for understanding.

• When: This lesson is designed to be given after the students have an
intermediate level of understanding in quadratic relationships and conic
sections.  They should also be familiar in the basic functions of Microsoft
PowerPoint.  This unit should be taught concurrently with the text being
used.

• How Long:  This unit is designed to be taught over a minimum of three
to five sixty-minute periods.  The length of this unit is dependent on the
classes� familiarity with using Microsoft PowerPoint and their prior
knowledge in graphing quadratic relationships.
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Tasks:
• Task 1: 

Pass out the �Conic Sections � PowerPoint Project� handout the day
before starting this Unit.  Review the handouts contents and answer any
questions.

• Task 2: Invitation: Part 1
Make sure every student has the �Conic Sections � PowerPoint Project�
handout.
  

• Task 3:  Invitation: Part 2 � PowerPoint Presentation
In a whole-class setting, begin presenting the �Conic Sections � Teacher
PowerPoint Presentation.�  Explain that the presentation is an electronic
slide show.  Have the students take notes on a piece of binder paper.
While presenting this slide show, point out the design template used, the
Title, �Key Points,� Graph, and Credits slides.  Answer any questions that
are asked.

 
• Task 4:  PowerPoint Presentation � Student Sample

If needed, present the student sample slide show on circles, �Conic
Sections-Student Project Sample-Circles.�  Discuss its similarities and
differences to the previous presentation.  Point out the design template
used, the Title, �Key Points,� Graph, and Credits slides. Answer any
questions that are asked.

• Task 5:  Small Group Project: Paper Work
The students are now ready to begin their small group project.  Assign
each group a specific conic section.  Have them identify it, transform it
into the proper particular equation, calculate all of its properties, and
sketch its graph.  This work should be neat, organized, and completed on
binder/graph paper.  They will use this work as an outline for Task 6.

• Task 6:  Small Group Project: Computer Activity
The students are now ready to begin their small group computer project.
This activity will take place on the computers using Microsoft PowerPoint.
It will be up to you to determine how much creating you want your
students to do.  If the students have little to no experience using
PowerPoint, you may want to create a template for them to use.  If they
are somewhat familiar with PowerPoint, have them create a slide show
using the �Step Sheet: PowerPoint � Conic Sections.�  Whatever method
you use, be sure to emphasize what their presentation must include.  See
the �Conic Sections PowerPoint Project� sheet for requirement specifics.
In small groups, have the students create a slide show in PowerPoint
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similar to the attached student sample, �Conic Sections � Student Project
Sample � Circles.�

• Task 7:  Independent Practice
If needed, nightly homework should be assigned.  This homework should
be taken from the text being used.  All types of conic sections should be
graphed with the appropriate properties calculated.  

• Task 8:  Correcting the Independent Practice
Task 8 will occur on days after nightly homework is assigned.  When the
students enter the room, the homework should be checked and corrected.
This may be done as individuals, partners, or in small groups. Answer
sheets may be handed out or displayed to the students.

• Task 9:  Group Presentations
When every group has completed Task 6, the students will begin
presenting their slide shows.  When presenting, the students� work should
be displayed on the TV, computers, and/or overhead.  See the �Group
Presentation Rubric� for assessment.  

• Task 10:  Turn Everything In
After each group has finished their presentation, have them turn all their
work in.  This work should be neat and organized. 

Interactions:
• Full Class: The teacher will facilitate whole-class discussions and

activities.  Refer to individual task numbers for specifics.  All of the
invitations, transition periods, and direct instruction are full-class
interactions.

• Partners: Interaction between partners can occur when correcting
homework, discussing answers, and using the computers.

• Small Group: The small-group activities include: correcting work,
completing any guided practice, computer work, and group presentations.

• Individual: Depending upon how many full-class, partner, and small-
group activities you implement, you may use more or less individual
activity settings.  The individual should complete all invitation exercises
and nightly homework.
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Standards:

• Mathematics: Grades 8-12: Algebra 2
16.0 Students demonstrate and explain how the geometry of the graph of a
conic section (for example, asymptotes, foci, eccentricity) depends on the
coefficients of the quadratic equation representing it.

17.0 Given a quadratic equation of the form ax2 + by2 + cx + dy + e = 0,
students can use the method for completing the square to put the equation
into standard form and can recognize whether the graph of the equation is a
circle, ellipse, parabola, or hyperbola.  Students can then graph the
equation.

Assessment:
• Invitation Assessment:  The invitation is really just an introduction to

the Unit.  Students should be graded on paying attention and being on-
task.

• Small Group Computer Work:  Each group member should have a
specific task when using the computer(s).  Each member should be
graded on effort, on-task performance, and their individual
understanding.

• Group Presentation Rubric:  Use the �Group Presentation Rubric� to
assess the small group presentations.  This rubric can be modified to
suite what you are emphasizing for this project.

Tools:
• Overhead/computer projector or a TV connected to a computer.  This will

be used to display the invitation exercises, solutions to the nightly
homeworks, and group projects.

• A teacher workstation equipped with Microsoft PowerPoint.
• Enough computers to use a small-group activity setting.  These

computers will need to have Microsoft PowerPoint. 

Project Tips and Alternatives:
• Tip#1:

Use this unit as a project based assessment on the students
understanding in conic sections.  Chapter exams and/or quizzes should
also be used.
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• Tip #2:
If a particular group is struggling with the covered concepts, assign a
circle to that group.  Fewer properties are associated with circles, so have
this group create more example slides. 

• Tip #3:
If you do not have enough computers for every group in the class, have
some sort of alternative assignment available.

• Tip #4:
When the groups are presenting, have each student take notes on the
presentation.  Collect these papers and check off for participation.  This
will deter students from not paying attention.

Attachments:
• "Conic Sections PowerPoint Project"
• "Group Presentation Rubric"
• "Step Sheet: Conic Sections"
• "Conic Sections � How to Identify and Graph Them"
• "Conic Sections � Circles"
• "Step Sheet: Creating a PowerPoint Presentation" 
• "Step Sheet: Using a Projection Device" 
• "Step Sheet: Gathering and Inserting Electronic Images" 
• "Step Sheet: Inserting Text and Clip Art or Graphics" 
• "Step Sheet: Putting the Slideshow Together" 

Web Resources � PowerPoint:
• A list of linked web resources for PowerPoint can be found on the

PowerPoint Resources page.

Assistive Technology:
• Please refer to the Assistive Technology section for information on

methods and devices to help ensure that all students have access to the
curricula in the least restrictive environment.
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