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COURSE NUMBER: MATH 2415			COURSE TITLE: Ordinary and Partial Differential Equations	

INSTRUCTOR:				CONTACT:

CREDITS: 4		CLASS/CONTACT HOURS PER WEEK: 4 		PREREQUISITES: C or higher in MATH2153

DESCRIPTION OF COURSE (as it appears in the college catalog)
A study of the basic concepts and methods of solving ordinary and partial differential equations; slope fields; separable, linear, exact, Bernoulli, and homogeneous first order equations; systems of first order differential equations, homogeneous and nonhomogeneous second order linear equations; Fourier Series, Heat Equation, Wave Equation, and other separable partial differential equations; applications to physical sciences and engineering.

COURSE STUDENT LEARNING OUTCOMES (covered in this course)
Unit 1: Introduction to ODEs
· Understand how differential equations can be used to model various situations. 
· Understand the relationship between slope fields and solution curves for differential equations. 
· Understand the basic terminology of ODEs (Ordinary Differential Equations), PDEs (Partial Differential Equations), and IVPs (Initial Value Problems). 
· Verify that a given function is a solution to an ODE on some interval. Solve some basic 1st order ODEs.

Unit 2: First Order ODEs
Student Learning Outcomes:
· Solve first-order differential equations that are separable, linear, or exact. 
· Solve first-order differential equations by using substitutions, including homogeneous and Bernoulli equations. 
· Solve IVPs involving first order ODEs. 
· Use linear and nonlinear first-order differential equations to solve application problems related to exponential growth and decay, Newton’s law of cooling, velocity, population dynamics, and/or solution mixtures. 
· Understand the existence and uniqueness theorem for first order linear IVPs.

Unit 3: Second Order Linear Equations
Student Learning Outcomes:
· Solve second order homogeneous linear equations with constant coefficients using the characteristic equation--all three cases: distinct roots, repeated roots, complex roots. 
· Use the method of reduction of order to solve linear second order ODEs. 
· Understand the existence and uniqueness theorem for linear second order IVPs, the superposition principle for linear homogeneous second order ODEs, Abel's theorem, and the meaning of a fundamental set of solutions & general solution to an ODE. 
· Compute the Wronskian and use it to determine whether a set of solutions is a fundamental set of solutions. 
· Solve second order nonhomogeneous linear equations using the method of undetermined coefficients. 
· Use linear second order differential equations to solve application problems involving spring-mass systems and/or three component series circuits.

Unit 4: Partial Differential Equations and Fourier Series
Student Learning Outcomes:
· Solve two-point boundary value problems or show that no solution exists. 
· Find the eigenvalues and eigenfunctions of given boundary value problems. 
· Determine if a given function is periodic and, if so, find its fundamental period. 
· Find Fourier series and understand the Fourier Convergence Theorem. 
· Understand the definitions and basic properties of even and odd functions and find Fourier cosine and sine series. 
· Use the method of separation of variables to solve the heat equation for one space variable and solve heat conduction problems with various boundary conditions.

Unit 5: Systems of Differential Equations
Student Learning Outcomes:
· Rewrite higher order ODEs as systems of first order ODEs and understand the existence 
and uniqueness theorems for general and linear systems. 
· Understand the basic definitions and properties of matrices and perform basic matrix calculations. 
· Understand the definitions of linear dependence and independence and determine if a given set of vectors is linearly independent. 
· Solve a system of equations using an augmented matrix and find the eigenvalues and eigenvectors for a given matrix. 
· Understand the basic theory of systems of first order linear equations. 
· Find direction fields for and solve systems of ODEs, solve IVPs, and be able to express general solutions in terms of real-valued functions when the coefficient matrix has complex eignvalues.

PROGRAM OUTCOMES (covered in this course)
(Career & Technical courses align to the program outcomes. Arts & Sciences courses align to the General Education outcomes)
1. Critical Thinking:
a. Recognize, define, & analyze a problem.
b. Examine issues by identifying and challenging assumptions and biases, including one's own, and by distinguishing substantiated fact from opinion or misinformation.
c. Apply learned concepts and knowledge to make decisions relevant to problem solving.
d. Develop problem-solving strategies and evaluate their practical and/or ethical implications.
e. Draw logical, well-supported conclusions by testing them against relevant criteria and standards.
f. Adjust conclusions and viewpoints if new information becomes available.
3. Quantitative Skills:
a. Perform mathematical computations using appropriate methods to arrive at accurate results.
b. Analyze, interpret, and/or formulate inferences from data such as graphs, charts, tables, or other quantified data.

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING (Include only those ILGs covered in this course)

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
[1. Critical Thinking ] 
[3. Quantitative Reasoning ]

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED: None, but a graphing calculator is recommended.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Elementary Differential Equations and Boundary-Value Problems, 12th ed., Boyce/DiPrima, Wiley, 2022

GENERAL INSTRUCTIONAL METHODS: Instructional methods may include face-to-face or video lectures or demonstration, face-to-face or virtual discussion, individual or group activities including the use of visual aids, graphing calculators, computers and/or other technologies.  Students may be expected to participate in these activities during class and/or outside of class.  Instructors may require class participation, collaborative learning, and peer review.

STANDARDS AND METHODS FOR EVALUATION: 
Varies by instructor, but below is one possible scheme.
· Sample Grading Scheme:
· 15% 	Written Assignments
· 10% 	Quizzes
· 10%	WebAssign Assignments
· 65%	Tests (including comprehensive final exam)

GRADING SCALE
Letter grades for the course will be awarded using a 90% - 80% - 70% - 60% scale.

SPECIAL COURSE REQUIREMENTS: None

ATTENDANCE POLICY: to be determined by the individual instructor

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

WEATHER RELATED DEPARTMENT SPECIFIC POLICY (If necessary)
If not covered by College Policy, relative to clinical, practicum, of other missed time due to weather related college closings.

UNITS OF INSTRUCTION (Must be included using one of the following examples, Sample A or Sample B)

(Sample B) (Please provide a weekly course schedule indicating the units of instruction, learning objectives/goals, assigned readings, assignments, and assessment methods.)
Week 1
· Unit of Instruction: Introduction to ODEs
· Learning Objectives/Goals:
· Understand how differential equations can be used to model various situations. 
· Understand the relationship between slope fields and solution curves for differential equations. 
· Understand the basic terminology of ODEs (Ordinary Differential Equations), PDEs (Partial Differential Equations), and IVPs (Initial Value Problems). 
· Verify that a given function is a solution to an ODE on some interval. Solve some basic 1st order ODEs.
· Assignment: Sections 1.1 – 1.3
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 2
· Unit of Instruction: First Order ODEs
· Learning Objectives/Goals:
· Solve first-order differential equations that are separable, linear, or exact. 
· Solve first-order differential equations by using substitutions, including homogeneous and Bernoulli equations. 
· Solve IVPs involving first order ODEs. 
· Assignment: Sections 2.1 – 2.2
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 3
· Unit of Instruction: First Order ODEs
· Learning Objectives/Goals:
· Use linear and nonlinear first-order differential equations to solve application problems related to exponential growth and decay, Newton’s law of cooling, velocity, population dynamics, and/or solution mixtures.
· Understand the existence and uniqueness theorem for first order linear IVPs.
· Assignment: Sections 2.3 – 2.4
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 4
· Unit of Instruction: First Order ODEs 
· Learning Objectives/Goals:
· Solve first-order differential equations that are separable, linear, or exact. 
· Solve first-order differential equations by using substitutions, including homogeneous and Bernoulli equations. 
· Solve IVPs involving first order ODEs. 
· Use linear and nonlinear first-order differential equations to solve application problems related to exponential growth and decay, Newton’s law of cooling, velocity, population dynamics, and/or solution mixtures.
· Assignment: Sections 2.5 – 2.6
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 5
· Unit of Instruction: Second Order Linear Equations
· Learning Objectives/Goals:
· Solve second order homogeneous linear equations with constant coefficients using the characteristic equation--all three cases: distinct roots, repeated roots, complex roots.
· Understand the existence and uniqueness theorem for linear second order IVPs, the superposition principle for linear homogeneous second order ODEs, Abel's theorem, and the meaning of a fundamental set of solutions & general solution to an ODE. 
· Compute the Wronskian and use it to determine whether a set of solutions is a fundamental set of solutions.
· Assignment: Sections 3.1 – 3.2
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.  Test 1 is typically given this week.
Week 6
· Unit of Instruction: Second Order Linear Equations
· Learning Objectives/Goals:
· Solve second order homogeneous linear equations with constant coefficients using the characteristic equation--all three cases: distinct roots, repeated roots, complex roots. 
· Use the method of reduction of order to solve linear second order ODEs. 
· Assignment: Sections 3.3 – 3.4
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 7
· Unit of Instruction: Second Order Linear Equations
· Learning Objectives/Goals:
· Solve second order nonhomogeneous linear equations using the method of undetermined coefficients. 
· Use linear second order differential equations to solve application problems involving spring-mass systems and/or three component series circuits.
· Assignment: Sections 3.5 and 3.7
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 8
· Unit of Instruction: Second Order Linear Equations & Partial Differential Equations and Fourier Series
· Learning Objectives/Goals:
· Use linear second order differential equations to solve application problems involving spring-mass systems and/or three component series circuits.
· Solve two-point boundary value problems or show that no solution exists. 
· Find the eigenvalues and eigenfunctions of given boundary value problems.
· Assignment: Sections 3.8 and 10.1
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 9
· Unit of Instruction: Partial Differential Equations and Fourier Series
· Learning Objectives/Goals:
· Determine if a given function is periodic and, if so, find its fundamental period. 
· Find Fourier series and understand the Fourier Convergence Theorem.
· Assignment: Section 10.2
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.  Test 2 is typically given this week.

Week 10
· Unit of Instruction: Partial Differential Equations and Fourier Series
· Learning Objectives/Goals:
· Understand the definitions and basic properties of even and odd functions and find Fourier cosine and sine series.
· Assignment: Sections 10.3 – 10.4
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 11
· Unit of Instruction: Partial Differential Equations and Fourier Series 
· Learning Objectives/Goals:
· Use the method of separation of variables to solve the heat equation for one space variable and solve heat conduction problems with various boundary conditions.
· Assignment: Sections 10.5 – 10.6
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 12
· Unit of Instruction: Systems of Differential Equations
· Learning Objectives/Goals:
· Rewrite higher order ODEs as systems of first order ODEs and understand the existence and uniqueness theorems for general and linear systems. 
· Understand the basic definitions and properties of matrices and perform basic matrix calculations.
· Assignment: Sections 7.1 – 7.2
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
Week 13
· Unit of Instruction: Systems of Differential Equations
· Learning Objectives/Goals:
· Understand the definitions of linear dependence and independence and determine if a given set of vectors is linearly independent. 
· Solve a system of equations using an augmented matrix and find the eigenvalues and eigenvectors for a given matrix.
· Understand the basic theory of systems of first order linear equations.
· Assignment: Sections 7.3 – 7.4
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.

Week 14
· Unit of Instruction: Systems of Differential Equations
· Learning Objectives/Goals:
· Find direction fields for and solve systems of ODEs, solve IVPs, and be able to express general solutions in terms of real-valued functions when the coefficient matrix has complex eignvalues.
· Assignment: Section 7.5
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.  Test 3 is typically given this week.

Week 15
· Unit of Instruction: Systems of Differential Equations
· Learning Objectives/Goals:
· Find direction fields for and solve systems of ODEs, solve IVPs, and be able to express general solutions in terms of real-valued functions when the coefficient matrix has complex eignvalues.
· Assignment: Section 7.6
· Assessment Methods: Daily questioning and discussion, graded homework assignments, quizzes and in-class tests as well as out of class assignments allowing for greater computational and conceptual complexity.
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