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�Second Order Determinants and Cramer�s Rule�

Subject:
• Mathematics: Algebra 2

Level:
• Grades 9-12

Abstract:

• In this lesson, the students will use second order determinants and
Cramer�s Rule to solve two equations and two unknowns. One could
easily modify it to demonstrate 3X4 matrix operations.  The students
should have a solid understanding of what second order determinants and
Cramer�s Rule are before beginning this unit.

• The Invitation will introduce the unit.  During this introduction the teacher
will facilitate a whole-class discussion.  This discussion should be used as
a transition from the invitation to the small-group activity.  Key points of
the discussion should include: basic graphing concepts, the building of a
t-chart when graphing multiple functions on a single Cartesian Coordinate
System, drawing accurate graphs, and identifying the solution set
algebraically (Cramer�s Rule) and visually (by inspecting the graph).

• After the invitation the teacher will model the use of Cramer�s Rule and
check the calculated solution set graphically.  The relationship between
the solution set and the point of intersection will be explored.

• If the students do not have a concrete understanding of solving systems
of equations, guided practice should take place before the small-group
activity begins.

• In the second half of this unit, the students will work in small groups.  In
these groups, the students will use Microsoft Excel to solve and graph two
equations and two unknowns.  The emphasis of this project is to solve a
system using Cramer�s Rule and then verify the solution set graphically.
After each group has finished their project, they will present their findings
to the class.
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Invitation:
A warm-up activity will be used as an invitation.  The invitation will be
broken up into two parts.  The first part of the invitation the students
enter the room and receive a copy of the �Second Order Determinants
and Cramer�s Rule � Student�s Version� sheet.  The second part of the
invitation will be a whole-class discussion on the basics of graphing linear
functions.  Explain why there is a T-chart, and a blank Cartesian
Coordinate System and what the students will be working on in the
small-group activity.  Introduce the unit.

Situations:

• Where: The majority of this unit will take place in the classroom using a
variety of teaching strategies and activity settings. When working in the
classroom, emphasis can be placed on individuals, small groups, or the
whole class.  Nightly homework will be assigned.  These assignments
should be completed by the individual and checked daily for
understanding.

• When: This unit is designed to be given after the students have been
introduced to second order determinants and Cramer�s Rule.  It is
understood that they already understand graphing linear functions.  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 Excel and their prior knowledge in
solving systems.

Tasks:
• Task 1: Invitation: Part 1

Pass out the �Second Order Determinants and Cramer�s Rule� handout.

• Task 2: Invitation: Part 2
Discuss its layout and relevance to the small-group project.  Explain why
they will be solving the system algebraically and then by graphing the
two lines.  The teacher should facilitate this discussion and answer any
questions.  Point out that this is one way to check your solution to a
system of equations.

• Task 3: Fill out the �Second Order Determinants and Cramer�s
Rule� sheet
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During this task the teacher may use an overhead of the �Second Order
Determinants and Cramer�s Rule � Teacher�s Version� sheet.  Introduce
the system of equations to the class.  The first equation is y1 = 2x+2 and
the second is y2 = -1/2 x �6.  Clarify why the notation y1 and y2 is being
used.  Model how to rewrite the two equations in the form ax + by = c
and dx + ey = f.  The students will need to know the values of a, b, c, d,
e, and f to use Cramer�s Rule.

• Task 4:  Solve Using Cramer�s Rule
Have the students solve for the solution set using Cramer�s Rule.  See the
�Cramer�s Rule � Attachment #1� sheet for explanation on how to use
Cramer�s Rule.  When the students have completed this task, model the
procedure for them.  Be sure to emphasize writing the answer in solution
set form, S = {(x,y)}.

• Task 5:  Verify the Solution Graphically
Use graphing calculators or direct substitution to build the T-chart.  Many
students will ask why a T-chart is needed when one could use the point
slope form to graph the lines.  Explain that the T-chart will be used in the
project.  Graph the two linear functions.  Identify the point of
intersection.  The coordinates of this point should match the solution set
calculated in Task 4.  Discuss why the point of intersection may be visibly
�off� from the calculated solution set.  Inaccurate graphing usually causes
this.

• Task 6: Independent Practice
Additional systems should be given for independent practice.  Emphasis
should be placed on Cramer�s Rule, proper domains, accurate graphs,
identifying and verifying the solution set, and the layout of their work.

• Task 7:  Correcting the Independent Practice
Task 7 will occur on day two of this unit.  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 8:  Computer Project
After their homework has been corrected and any questions have been
answered, the students will be ready for the small group computer
activity.  This activity will take place on the computers using Microsoft
Excel.  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
Excel, you may want to create a template for them to use.  If they are
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somewhat familiar with Excel have them create a sheet using the �Step
Sheet: Microsoft Excel �Second Order Determinants and Cramer�s Rule�.
Whatever method you use, be sure to emphasize what their sheet must
include.  At a minimum each group�s sheet should contain: the system of
equations, Cramer�s Rule and its solution, a T-chart, a graph, and the
point of intersection identified.  See the �Second Order Determinants and
Cramer�s Rule � Student Project Sample� sheet for an example.  In small
groups have the students create a sheet in Excel similar to the one
modeled and used during this unit.

• Task 9:  Group Presentations
When every group has completed Task 8, the students will begin
presenting their findings.  When presenting, the students� work should be
displayed on the TV, computers, and/or overhead.  See the �Rubric for
Second Order Determinants and Cramer�s Rule� for assessment.

• Task 10:  Turn Everything In
After their presentations have been completed, the students will turn in a
hard copy of everything they have.

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
activities.  The individual should complete all invitation exercises and
nightly homework.

Standards:

• Mathematics: Grades 8-12: Algebra 2
2.0 Students solve systems of linear equations and inequalities (in two or
three variables) by substitution, with graphs, or with matrices.
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Assessment:
• Invitation Assessment:  If �warm-ups�/transition exercises are

normally collected in your class, then you should collect this exercise.
Otherwise, questioning and visual inspection can be used.

• Small-Group Activities:  The papers should be collected for all in-class
small group activities.

• 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 �Second Order Determinants and
Cramer�s Rule� 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 Excel.
• Enough computers to use a small-group activity setting.  These

computers will need to have Microsoft Excel.

Project Tips and Alternatives:
• Tip#1:

To appropriately use the invitations included in this unit, the students
should be familiar with �openers� or �warm-up activities� at the beginning
of class.

• Tip #2:
Use the �Second Order Determinants and Cramer�s Rule � Student�s
Version� sheet for direct instruction, guided practice, and any
independent practice activities you have.  You will need to make enough
copies of this sheet for the desired activities you have.

• Tip #3:
Choose the two equations so the solution is within the desired domain.

• Tip #4:
If you do not have enough computers for every group in the class, have
some sort of alternative assignment available.



6

Attachments:
• "Second Order Determinants and Cramer�s Rule � Teacher�s Version"
• "Second Order Determinants and Cramer�s Rule � Student�s Version"
• "Second Order Determinants and Cramer�s Rule � Student Project Sample

Sheet"
• �Cramer�s Rule�
• "Rubric for Second Order Determinants and Cramer�s Rule"
• �Step Sheet: Second Order Determinants and Cramer�s Rule�

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

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.


