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Course Competency Learning Outcomes 

Competency 1: The student will demonstrate an 
understanding of vectors in R2 and R3 by: 

• Numbers / Data  

1. Defining vectors algebraically and geometrically 
in R2 and R3.  
2. Performing vector operations, including dot 
products, and cross products.  
3. Applications of dot products in physics, such as 
angular momentum.  
4. Interpreting and explaining the physical 
meaning of these vector operations.  
5. Interpreting R2 and R3 as vector spaces over R. 

  

Competency 2: The student will demonstrate an 
understanding of the geometric properties of 
vectors in R2 andR3 by: 

• Numbers / Data  

1. Performing matrix operations.  
2. Calculating determinants of square matrices.  
3. Describing the meaning of the determinant.  
4. Identifying eigenvalues and corresponding 
eigenvectors.  
5. Describing linear transformations in terms of 
matrices.  
6. Applying matrices in STEM fields, such as 
encoding and decoding messages. 

  

Competency 3: The student will demonstrate an 

understanding of subspaces in R2 and R3 by:  • Numbers / Data  

1. Defining subspaces in R2 and R3.  
2. Defining linearly independent vectors in R2 and 
R3.  

  

MAP 2402 Applied Math STEM  

Course 

Description:  

This course bridges mathematics and STEM fields by demonstrating applications such as 
angular momentum, vehicle positioning, coding, signals, graphics, sensors, and 
biological processes using software and robotics.  Students will learn topics such as: 
cross products, linear independence, subspaces, affine spaces, matrix operations, and 
eigenvectors in R2 and R3; as well as regression and dimensional analysis. (3-hour 
lecture) 
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3. Determining linear independence or linear 
dependence of a given set of vectors in R2 or R3, 
4. Determining the dimensions of a subspace in 
R2 or R3. 

Course Competency 4: The student will 
demonstrate an understanding of lines, and 
planes in R2 and R3 by: 

• Numbers / Data 

 

1. Determining the vector equation of a line and a 
plane in R2 and R3.  
2. Identifying lines and planes that are not vector 
subspaces of R2 and R3.  
3. Defining Affine Spaces in R2 and R3.  
4. Determining coplanarity in R2 and R3.  
5. Determining the parametric equations of lines 
and planes in R2 and R3. 

 

Course Competency 5: The student will 
demonstrate an understanding of basic concepts 
of matrices by: 

• Numbers / Data 

 

1. Defining an m by n matrix with real entries and 
1 ≤ m ≤ 3, 1 ≤ n ≤ 3.  
2. Performing matrix operations, including 
addition of matrices and multiplication by a 
scalar.  
3. Demonstrating properties of matrix operations 
4. Finding column vectors and row vectors of a 
matrix.  
5. Defining the rank of a matrix.  
6. Determining the rank of a matrix using row or 
column elimination techniques. 

 

Course Competency 6: The student will 
demonstrate an understanding of the geometry 
of matrices by: 

• Numbers / Data 

 

1. Defining and performing multiplication of 
matrices.  
2. Identifying properties of the matrix 
multiplication.  
3. Using matrices to perform rotations, 
reflections, expansions, compressions, and skews, 
4. Defining Linear Transformations from Rm à Rn 
where 1 ≤ m ≤ 3, 1 ≤ n ≤ 3. 
5. Applications of linear transformations, such as 
in statistics and computer graphics.  
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6. Identifying matrices associated with linear 
transformations in the standard basis. 

Course Competency 7: The student will 
demonstrate an understanding of determinants 
by: 

• Numbers / Data 

1. Finding determinants of 2 by 2 and 3 by 3 
matrices.  
2. Identifying the properties of determinants of 2 
by 2 and 3 by 3 matrices.  
3. Demonstrating the geometric interpretation of 
the determinant of the matrix associated with a 
linear transformation. 

 

Course Competency 8: The student will 
demonstrate an understanding of intermediate 
matrix concepts by: 

• Numbers / Data 

 

1. Finding the transpose of an m by n matrix with 
real entries, 1 ≤ m ≤ 3, 1 ≤ n ≤ 3, and identifying 
their properties.  
2. Finding the inverse of a square matrix with 
dimensions between 2 and 3, and identifying their 
properties.  
3. Applications of inverse matrices, such as in 
coding messages.  
4. Defining identify, scalar, and diagonal matrices, 
and identifying their properties.  
5. Defining the algebra of square matrices, 
including powers of matrices and polynomials of 
matrices.  
6. Finding the characteristic polynomial of a 
square matrix with dimensions between 2 and 3, 
7. Utilizing the Cayley-Hamilton Theorem.  
8. Identifying properties of the characteristic 
polynomial. 

 

Course Competency 9: The student will 
demonstrate an understanding of advanced 
matrix concepts by: 

• Numbers / Data 

1. Defining and finding eigenvalues and 
corresponding eigenvectors of 2 by 2 and 3 by 3 
matrices.  
2. Identifying properties of eigenvalues and 
eigenvectors.  
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3. Defining and identifying properties of 
eigenspaces.  
4. Diagonalizing a matrix, and applications such as 
in analytic geometry and control theory.  
5. Identifying and performing geometric 
applications of matrices. 

Course Competency 10: The student will 
demonstrate an understanding of linear models 
by:  

• Numbers / Data 

1. Using a function to predict the behavior of a 
model.  
2. Performing linear regression.  
3. Creating a function to model the best fit for 
experimental data.  
4. Applying mathematical functions to problems 
arising commonly in STEM fields, such as using 
matrices to recognize the linearity of a system. 

 

Course Competency 11: The student will 
demonstrate an understanding dimensional 
analysis by: 

• Numbers / Data 

1. Performing conversions between units of 
measurement within the English system, within 
the SI system, and between the two systems.  
2. Determining the dimensions and English and SI 
units of a physical quantity.  
3. Determining if the equation is dimensionally 
correct or incorrect.  
4. Applying dimensional analysis to problems 
arising commonly in STEM fields, such as to form 
reasonable hypotheses about complex physical 
situations that can be tested by experiment. 

 

 


