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The Mathematics Department believes its students must learn the importance of mathematics, the integration of different branches of mathematics, 

the application of math to real-life problems, and the connections between mathematics and other disciplines. This course is concerned with 

developing the students’ elementary understanding of the concepts found in an introductory course in linear algebra and providing experience with its 

methods and applications in order to prepare students for study of higher mathematics. 

 

 

In this unit, the definition of a linear function is examined and solving systems of linear are reviewed with an emphasis being placed on identifying 

consistent and inconsistent systems.  Advanced techniques, Gaussian and Guass-Jordan elimination, involving row-reduction rules are utilized in 

solving systems.  Applications of systems to networks and polynomial equation fitting are addressed. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Systems of Linear Equations 
Time Frame:   2 weeks    
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSA.CDA   Creating Equations 
HSN.VM     Vector and Matrix Quantities 
 

Enduring 
Understanding 

A matrix in reduced row-echelon form is unique. 
Systems of equations are either consistent or inconsistent. 
Homogenous systems are always consistent because they contain the trivial solution. 
 

Essential 
Questions 

What methods can be used to solve systems of equations? 
How can it be determined whether a system is consistent or inconsistent? 
What real-world situations can be modeled using systems of equations? 
 

Priority 
Standards 

HSA.REI.6   Solve systems of linear equations exactly and approximately, focusing on pairs of linear equations in two variables. 
HSA.REI.8   Represent a system of linear equations as a single matrix equation in a vector variable. 
HSN.VM.6   Use matrices to represent and manipulate data. 
 

Performance 
Expectations 
 

At the completion of this unit, students will be able to: 
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   Recognize, graph, and solve a system of linear equations in n variables. 

 Use back-substitution to solve a system of linear equations. 

 Determine whether a system of linear equations is consistent or inconsistent. 

 Determine if a matrix is in row-echelon form or reduced row-echelon form. 

 Use elementary row operations with back-substitution to solve a system in row-echelon form. 

 Use elimination to rewrite a system in row-echelon form. 

 Write an augmented or coefficient matrix from a system of linear equations 

 Translate a matrix into a system of linear equations. 

 Solve a system of linear equations using Gaussian elimination and Gaussian elimination with back-substitution. 

 Solve a homogeneous system of linear equations. 

 Set up and solve a system of equations to fit a polynomial function to a set of data points. 

 Set up and solve a system of equations to represent a network. 
 

Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

 

Materials/Resources (examples) 
 

 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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In this unit, matrix theory is examined with the focus of how their properties and operations can be used in solving equations and systems. The 

concept of a matrix’s singularity is examined as well as other special types of matrices.  Real-world situations involving the use of matrices such as 

cryptography and least squares regression are also studied. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Matrix Theory 
Time Frame:   3 weeks        
    

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 

Enduring 
Understanding 

Operations on matrices may be dependent upon their dimensions. 
The inverse of a given matrix, if it exists, is unique. 
Matrices can be used to solve problems in a wide variety of contexts. 
 

Essential 
Questions 

What are matrices and how are they used to represent data? 
How are inverses of matrices used in solving systems of equations? 
 

Priority 
Standards 

HSN.VM.6   Use matrices to represent and manipulate data. 
HSN.VM.7   Multiply matrices by scalars to produce new matrices. 
HSN.VM.8   Add, subtract, and multiply matrices of appropriate dimensions. 
HSA.REI.9   Find the inverse of a matrix if it exists, and use it to solve systems of linear equations. 
 

Performance 
Expectations 
 
 

At the completion of this unit, students will be able to: 
 

 Write a system of linear equations represented by a matrix. 

 Write the matrix form of a system of linear equations. 

 Write and solve a system of equations in the form Ax = b. 

 Use properties of matrix operations to solve matrix equations. 

 Find the transpose of a matrix, the inverse of a matrix, and the inverse of a matrix product (if they exist). 

 Use a stochastic matrix to measure consumer preference. 

 Use matrix multiplication to encode and decode messages. 

 Analyze Leontief input-output models of economic systems using matrix algebra. 

 Find the least squares regression line for a set of data using the method of least squares. 
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Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 
 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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This unit examines the concept of determinants, their properties and how they are found.  Determinants capture in one number the essential features 

of a matrix and can be used to give explicit formulas of a system of ‘n’ equations in ‘n’ unknowns, and for the inverse of an invertible matrix.  

Cramer’s Rule, a method involving the use of determinants in solving a system of equations, is examined and applied to a variety of real-world 

applications. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Determinants 
Time Frame:   2 weeks           
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 
 

Enduring 
Understanding 

A determinant is a scalar that describes a matrix. 
Determinants indicate whether a given matrix is singular. 
Cramer’s Rule can be used to solve a system of equations as long as the coefficient matrix is singular. 
 

Essential 
Questions 

What is a determinant? 
How is it found and what does it represent? 
How can determinants be used to solve systems of equations? 
 

Priority 
Standards 

HSN.VM.10   The determinant of a square matrix is nonzero if and only if the matrix has a multiplicative inverse. 
 

Performance 
Expectations 
 
  

At the completion of this unit, students will be able to: 
 

 Find the determinants of 2 x 2 and 3 x 3 matrices. 

 Find the determinants of triangular matrices. 

 Use expansion by cofactors to find the determinant of a matrix. 

 Use elementary row or column operations to evaluate the determinant of a matrix. 

 Recognize conditions that yield zero determinants. 

 Use the determinant and properties of the determinant to decide whether a matrix is singular or nonsingular. 

 Find and use the adjoint of a matrix to find its inverse. 

 Use Cramer’s Rule to solve a system of linear equations. 

 Use determinants to find the area of a triangle defined by three distinct points. 
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 Find an equation of a line passing through two distinct points using determinants. 

 Find the volume of a tetrahedron defined by four distinct points using determinants. 

 Use determinants to find the equation of a plane passing through three distinct points. 
 

Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 
 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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Vectors are the focus of this unit, from their algebraic representations to how they are viewed graphically.  Operations applicable to vectors are 

studied as well as the three ‘products’ – cross, inner, and dot.  These ‘products’ are used to find the magnitude, unit vectors, and the angle that is 

formed between two vectors.  The property of orthogonality is examined and used to find projections of one vector onto another vector.  Vectors and 

cross products can also be used to find the areas of parallelograms and tetrahedra. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Vectors 
Time Frame:   3 weeks           
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 
 

Enduring 
Understanding 

Vectors can be represented by matrices that have the valid properties of scalar multiplication and addition. 
Inner, cross, and dot products can be used to find the magnitude of a vector and angle between two vectors. 
Orthogonal vectors are perpendicular to each other. 
 

Essential 
Questions 

What are vectors? 
How are they represented algebraically and graphically? 
What are the three types of ‘inner’ products and how are they related? 
 

Priority 
Standards 

HSN.VM.1   Recognize vector quantities as having both magnitude and direction.  Represent vector quantities by directed line 
segments, and use appropriate symbols for vectors and their magnitudes. 
HSN.VM.3   Solve problems involving velocity and other quantities that can be represented by vectors. 
HSN.VM.4   Add and subtract vectors. 
HSN.VM.5   Multiply a vector by a scalar. 
 

Performance 
Expectations 
 
  

At the completion of this unit, students will be able to: 
 

 Perform, recognize, and utilize vector operations on vectors in R^n. 

 Graphically represent vectors in the plane. 

 Find the length of v, a vector u with the same length as v, and a unit vector in the same or opposite direction of v. 

 Find the distance between to vectors, the dot product, and the angle between u and v. 

 Determine whether two vectors are parallel, orthogonal, or neither. 
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 Verify the Cauchy-Schwarz Inequality, the Triangle Inequality, and the Pythagorean Theorem. 

 Determine whether a function defines and inner product on R^n. 

 Find the inner product as defined for two vectors, u and v, in R^n. 

 Find the projection of a vector onto a vector. 

 Find the least-squares solution of a system Ax = b. 

 Find the cross product of two vectors u and v. 

 Use the cross product to find a vector that is orthogonal to two given vectors. 

 Find the area of a parallelogram when given two vectors as the adjacent sides. 
 

Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 
 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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The meaning and importance of vector spaces and corresponding subspaces is the focus of this unit.  Vector spaces of the real numbers, polynomials, 

and matrices are examined and verified.  Subspaces are investigated and some of the important properties and characteristics (such as basis, 

dimension, and rank) are discussed and investigated as well as spanning sets and linear independence.  How these properties relate to conic sections 

are also addressed. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Vector Spaces 
Time Frame:   3 weeks           
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 
 

Enduring 
Understanding 

A basis of a subspace contains vectors that both span and are linearly independent. 
Subspaces meet certain requirements of those of the vector space. 
The dimension of a subspace is the number of vectors in any basis of the subspace. 
 

Essential 
Questions 

What are vector spaces? 
How do subspaces relate to vector spaces? 
How are homogeneous systems and subspaces related? 
 

Priority 
Standards 

HSA.REI.8   Represent a system of linear equations as a single matrix equation in a vector variable. 
HSN.VM.6   Use matrices to represent and manipulate data. 
HSN.VM.8   Add, subtract, and multiply matrices of appropriate dimensions. 
 

Performance 
Expectations 
 
  

At the completion of this unit, students will be able to: 
 

 Determine whether a set of vectors with two operations is a vector space. 

 Recognize standard examples of vector spaces, for example R^n and P_n. 

 Determine whether a subset W of a vector space V is a subspace. 

 Write a linear combination of a finite set of vectors in V. 

 Determine whether a set S of vectors in a vector space V is a spanning set of V. 

 Determine whether a finite set of vectors in a vector space V is linearly independent. 

 Recognize standard bases in the vector spaces R^n, P_n, and M_(m,n). 



Seymour Public Schools Curriculum 

 

 

Linear Algebra Grade 11-12   June 2020 

 Determine if a vector space is finite dimensional or infinite dimensional. 

 Find the dimension of a subspace. 

 Find the basis and dimension for the column or row space and a basis for the null space of a matrix. 

 Find a general solution of a consistent system Ax = b in the form x_p + x_h. 

 Find the transition matrix from the basis B to the basis B’ in R^n. 

 Find the Wronskian for a set of functions. 

 Use the Wronskian to test as set of solutions for linear independence. 

 Identify and sketch the graph of a conic or degenerate conic section and perform a rotation of axes. 
 

Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 
 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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A linear mapping, or linear transformation, between two vector spaces is covered in this unit.  Linear transformations are described using matrices 

and preserves the operations of addition and scalar multiplication.  Linear transformations can be represented by different matrices, depending on the 

underlying basis of the vector space, with the standard matrix being emphasized.  The characteristics of kernel and range are examined, as well as the 

possibility of linear isomorphism and the inverse of a linear transformation. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Linear Transformations 
Time Frame:   2 weeks          
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 
 

Enduring 
Understanding 

A linear transformation is a projection of vectors onto a subspace. 
The matrix representing a linear transformation is dependent upon the basis of the vector space. 
 

Essential 
Questions 

What is linear isomorphism? 
How are matrices used to describe linear transformations? 
 

Priority 
Standards 

HSN.VM.11   Multiply a vector by a matrix of suitable dimensions to produce another vector.  Work with matrices as transformations of 
vectors. 
HSN.VM.12   Work with 2 x 2 matrices as transformations of the plane. 
 

Performance 
Expectations 
 
  

At the completion of this unit, students will be able to: 
 

 Find the image and preimage of a function. 

 Determine whether a function from one vector space to another is a linear transformation. 

 Find the kernel, range, and the bases of the kernel and the range of a linear transformation. 

 Determine the nullity and rank of a linear transformation, T. 

 Determine whether a linear transformation is onto or one-to-one. 

 Verify that a matrix defines a linear function that is one-to-one and onto. 

 Determine whether two vector spaces are isomorphic. 

 Find the standard matrix for a linear transformation and use this matrix to find the image of a vector and sketch the graph of the 
vector and its image. 
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 Find the standard matrix of the composition of a linear transformation. 

 Determine whether a linear transformation is invertible and find its inverse, if it exists. 

 Find the matrix of a linear transformation relative to a nonstandard basis. 

 Know and use the definition and properties of similar matrices. 

 Identify linear transformations defined by reflections, expansions, contractions, shears, and rotations. 
 

Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 
 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
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This unit introduces the concepts of eigenvalues and eigenvectors, which are found from the characteristic equation produced by a given matrix.  

These values and vectors form a linear combination of the given vector and figure prominently in the analysis of linear transformations.  One of the 

numerous applications of eigenvalues and eigenvectors that is examined is matrix diagonalization. 

 
 Course:   Linear Algebra  

Grade:   11-12 
 
Unit:   Eigenvalues and Eigenvectors 
Time Frame:   2 weeks           
 

CCSS 
Overarching 
Standards 

HSA.REI   Reasoning with Equations and Inequalities 
HSN.VM    Vector and Matrix Quantities 
 
 

Enduring 
Understanding 

Eigenvalues and eigenvectors are used to express a given vector as a linear combination. 
A characteristic equation finds the eigenvalues of a matrix. 
 

Essential 
Questions 

What are eigenvalues and eigenvectors? 
How are eigenvalues used to diagonalize matrices? 
 

Priority 
Standards 

HSA.REI.4   Solve quadratic equations in one variable. 
HSA.REI.9   Find the inverse of a matrix if it exists, and use it to solve systems of linear equations. 
HSN.VM.8   Add, subtract, and multiply matrices of appropriate dimensions. 
 

Performance 
Expectations 
 
 

At the completion of this unit, students will be able to: 
 

 Find the eigenvalues and corresponding eigenvectors of a linear transformation. 

 Determine the characteristic equation and the eigenvalues and corresponding eigenvectors of a matrix A. 

 Demonstrate the Cayley-Hamilton Theorem for a matrix A. 

 Find the eigenvalues of both an idempotent matrix and a nilpotent matrix. 

 Determine whether a matrix is triangular, diagonalizable, symmetric, or orthogonal. 

 Find (if possible) a nonsingular matrix P for a matrix A such that P^(-1)AP is diagonal. 
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Strategies (examples) 
 

 Guided practice 

 Worksheets 

 Homework assignments 

 Cooperative group work 

 Better Lesson strategies (ex. Fill-the-
Gap) 

 Quizzes 

 Tests 

 Projects 

 Computer activities 
 

Materials/Resources (examples) 
 

 
Elementary Linear Algebra (Bruce Larson) 
 
Linear Algebra and Its Applications (David Lay) 
 
Math Lab 
 
Online linear algebra calculators/graphing tools 
 
YouTube videos/Khan Academy 
 
 

 

Assessments (examples) 
 
Summative Assessments 
 
Unit Tests 
Projects 
Portfolio 
Cumulative reviews 
Final Exam 
 
 
Formative Assessments 
 
Homework assignments 
Quizzes 
Exit slips 
Student discussion 
 

 


