Columbus State Community College

Mathematics Department

Course and Number: MATH 2415 – Ordinary and Partial Differential Equations
CREDITS: 4    
CLASS HOURS PER WEEK: 4  
PREREQUISITES:  A C or higher in MATH 2153
Instructor:  Betsy McCall, M.A., M.S.        Office:  DH 448
email:  bmccall2@cscc.edu

Phone:  (614) 287-3848         
Instructor's Office Hours:    3:30-5:00 p.m.
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; homogeneous and nonhomogeneous second order linear equations; series solutions; Fourier Series, Heat Equation and other separable partial differential equations; applications to physical sciences and engineering.  
COURSE GOALS:

To acquaint the students with the basic methods of solving elementary ordinary and partial differential equations with an emphasis on applications.  To further promote and develop students’ abilities to think and reason mathematically and prepare them for further study in engineering.
LEARNING OUTCOMES: 
1.  Understand how differential equations can be used to model various situations.

2.  Understand the relationship between slope fields and solution curves for differential equations.  

3.  Understand the basic terminology of ODEs (Ordinary Differential Equations), PDEs (Partial Differential Equations), and IVPs (Initial Value Problems) and verify that a given function is a solution to an ODE on some interval.  
4.  Solve first-order differential equations that are separable, linear, or exact.  

5.  Solve first-order differential equations by using substitutions, including homogeneous and Bernoulli equations.   

6.  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.  

7.  Understand the existence and uniqueness theorem for first order linear IVPs.
8.  Solve second order homogeneous linear equations with constant coefficients using the characteristic equation--all three cases: distinct roots, repeated roots, complex roots.

9.  Use the method of reduction of order to solve linear second order ODEs. 
10. 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.  
11. Compute the Wronskian and use it to determine whether a set of solutions is a fundamental set of solutions. 
12. Solve second order nonhomogeneous linear equations using the method of undetermined coefficients.  
13. Use linear second-order differential equations to solve application problems involving spring/mass systems and/or three component series circuits.

14. Solve two-point boundary value problems or show that no solution exists. Find the eigenvalues and eigenfunctions of given boundary value problems.

15. 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.  

16. 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.

17. Rewrite higher order ODEs as systems of first order ODEs and understand the existence and uniqueness theorems for general and linear systems.  

18. 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.  

19. 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 eigenvalues.

GENERAL EDUCATION GOALS:

This course addresses the following Columbus State general education goals:

· Critical Thinking

· Quantitative Literacy

EQUIPMENT AND MATERIAL REQUIRED:

Texas Instruments’ TI-83, TI-83PLUS, TI-84, or TI-84 PLUS Graphing Calculator is highly recommended

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS:

Elementary Differential Equations and Boundary Value Problems, Ninth edition, William E. Boyce and Richard C. DiPrima, Wiley and Sons, Inc., 2009

GENERAL INSTRUCTIONAL METHODS:

Lecture, discussion, demonstration, exploration and discovery exercises with the use of visual aids, graphing calculators, and/or computer resources.
ASSESSMENT: 







Columbus State Community College is committed to assessment (measurement) of student achievement of academic outcomes.  This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn.  The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness.  In class you are assessed and graded on your achievement of the outcomes for this course.  You may also be required to participate in broader assessment activities.

STANDARDS AND METHODS FOR EVALUATION:  

Final Exam 25% (250 points)

Exams (x3) 13% each (390 points)
Homework & Handouts 15% (150 points)

Quizzes 21% (210 points)

GRADING SCALE:

Letter grades for the course will be awarded using the following scale:

90-100% - A 
  80-89% - B 
  70-79% - C 
   60-69% - D 
  Below 60% - E

UNITS OF INSTRUCTION

Unit 1
- Unit of Instruction:  Introduction to ODEs
- Student Learning Outcomes:  Upon completion of this unit the student will be able to…
· Create direction fields for ODEs, and use them to predict behavior of solutions.
· Construct mathematical models for some real-life systems.
· Determine if a differential equation is an ODE or a PDE.
· Determine if a given DE is linear or nonlinear & determine its order.
· Verify that a given function is a solution to a DE on a given interval.
· Find solutions to simple ODEs and IVPs
- Assigned Reading:  Sections 1.1-1.3
- Assessment Methods:  Final exam, tests, quizzes, graded HW, individual or group projects, etc.
Unit 2

- Unit of Instruction:  First Order ODEs
- Student Learning Outcomes:  Upon completion of this unit the student will be able to…
· Determine if a given first order ODE is a linear, separable, exact, homogeneous, or Bernoulli equation.
· Solve first order separable ODEs.
· Use integrating factors to solve first order linear ODEs.
· Determine if given linear first order IVP has a unique solution without solving.
· Determine if a given ODE is exact and solve first order exact ODEs.
· Use substitutions to solve homogeneous ODEs.
· Use substitutions to solve Bernoulli ODEs.
· Solve IVPs involving various first order equations.

· Solve application problems related to exponential growth and decay, Newton’s law of cooling, velocity, population dynamics, and/or solution mixtures.

· Describe the end behavior of solutions.

- Assigned Reading:  Sections 2.1-2.6
- Assessment Methods:  Final exam, tests, quizzes, graded HW, individual or group projects, etc.
Unit 3

- Unit of Instruction:  Second Order Linear Equations
- Student Learning Outcomes:  Upon completion of this unit the student will be able to…

· Write the characteristic equation of a homogeneous linear equation with constant coefficients and use it to find the general solution of the equation for all three cases: distinct roots, repeated roots, and complex roots.

· Explain the general theory behind finding the general solutions to second order homogeneous and nonhomogeneous equations.

· Compute the Wronskian and use it to determine if a set of solutions is a fundamental set of solutions to a given homogeneous equation on a given interval.

· Given one solution of a linear second-order differential equation, use reduction of order to find a second solution.

· Verify that a given solution is the general solution to a nonhomogeneous ODE.

· Use the method of undetermined coefficients to solve second order nonhomogeneous ODEs.

· Use linear second-order differential equations to solve application problems involving spring-mass systems and/or three component series circuits.     

- Assigned Reading:  Sections 3.1-3.5, 3.7-3.8
- Assessment Methods:  Final exam, tests, quizzes, graded HW, individual or group projects, etc.

Unit 4

- Unit of Instruction:  Partial Differential Equations and Fourier Series
- Student Learning Outcomes:  Upon completion of this unit the student will be able to…

· 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.  If it is, find its fundamental period.

· Find the Fourier series for a given function.

· Describe how a Fourier series seems to be converging.

· Find the Fourier series for a given function periodically extended outside a given interval.

· Determine whether a given function is even, odd, or neither.

· Given a function on an interval of length L, sketch the graphs of its even and odd extensions of period 2L.

· Find Fourier Sine and Cosine Series.

· Use the method of separation of variables to solve the heat equation for one space variable. 

· Solve heat conduction problems with various boundary conditions.     

- Assigned Reading:  Sections 10.1-10.6
- Assessment Methods:  Final exam, tests, quizzes, graded HW, individual or group projects, etc.

Unit 5

- Unit of Instruction:  Systems of Differential Equations
- Student Learning Outcomes:  Upon completion of this unit the student will be able to…

· Rewrite higher order ODEs as systems of first order ODEs.

· Perform routine matrix calculations (transpose, sum, difference, product, inverse).

· Use matrices to solve systems of algebraic equations.

· Determine whether a set of vectors is linearly dependent or independent.

· Find the eigenvalues and eigenvectors for a given matrix.

· Determine if a set of solutions of a system form a fundamental set of solutions on an interval, and if so, use them to construct the general solution to the system on that interval.

· Draw directions fields for systems of ODEs.

· Solve homogeneous linear systems with constant coefficients.

· Construct real-valued solutions to homogeneous linear systems with constant coefficients when the coefficient matrix has complex eigenvalues. 

- Assigned Reading:  Sections 7.1-7.6
- Assessment Methods:  Final exam, tests, quizzes, graded HW, individual or group projects, etc.
ATTENDANCE POLICY: Quizzes will be given frequently in class, and they may not be made up, so attendance is essential.  Late homework and handouts will be accepted but with a 50% reduction in credit once the answer key is posted.  Missed exams may be rescheduled in advance if necessary with sufficient notice.  Missed exams rescheduled after the exam date will only be counted toward the final grade with sufficient documentation of a reasonable emergency excuse.  The last day to withdraw with a grade of W is Thursday, July 10th.
STUDENT CODE OF CONDUCT:





As an enrolled student at Columbus State Community College, you have agreed to abide by the Student Code of Conduct as outlined in the Student Handbook.  You should familiarize yourself with the student code.  The Columbus State Community College expects you to exhibit high standards of academic integrity, respect and responsibility.  Any confirmed incidence of misconduct, including plagiarism and other forms of cheating, will be treated seriously and in accordance with College Policy and Procedure 7-10.

ADA POLICY:







It is Columbus State policy to provide reasonable accommodations to students with documented disabilities.  If you would like to request such accommodations because of physical, mental or learning disability, please contact the Department of Disability Services, 101 Eibling Hall, 614.287.2570 (V/TTY).  Delaware Campus students may also contact an advisor in the Student Services Center, first floor Moeller Hall, 740.203.8000 – Ask for Delaware Campus advising, or www.cscc.edu/delaware, for assistance.

WEATHER CONDITIONS




In the event of severe weather or other emergencies which could force the college to close or to cancel classes, such information will be broadcast on radio stations and television stations.  Students who reside in areas which fall under a Level III emergency should not attempt to drive to the college even if the college remains open.

Assignments due on a day the college is closed will be due the next scheduled class period.  If an examination is scheduled for a day the campus is closed, the examination will be given on the next class day.  If a laboratory is scheduled on the day the campus is closed, it will be made up at the next scheduled laboratory class.  If necessary, laboratory make-up may be held on a Saturday.  If a clinical is missed because of weather conditions: (insert department policy).
Students who miss a class because of weather-related problems with the class is held as scheduled are responsible for reading and other assignments as indicated in the syllabus.  If a laboratory or examination is missed, contact me as soon as possible to determine how to make up the missed exam or lab.  Remember!  It is the student’s responsibility to keep up with reading and other assignments when a scheduled class does not meet, whatever the reason.

FINANCIAL AID ATTENDANCE REPORTING


Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veteran’s Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, and results in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility.

Course Website

Blackboard: students will be able to access grades-to-date via Blackboard.  Grades for assignments will be posted as graded for all assignments submitted on time.  If an assignment is submitted late, and if it does not appear on Blackboard, send me an email and I will add it.  Blackboard will be able to give you an approximate idea of where you are to-date, but students should not consider the information EXACT.  Students will also be able to access a copy of this syllabus on Blackboard.  Some quizzes may be required to be submitted via Blackboard.  All handouts will be posted on Blackboard, as well as exam keys (after the exams).

Archive: in addition to the Blackboard site, I will be posting archived material on my own server.  This site will archive all assignments given out in class, copies of quizzes and quiz keys, as well as exams and exam keys (once everyone has taken them).  I will also include relevant links to projects, if they are assigned, to supplementary material, or to material from past courses.  This site will be updated periodically.  This is the first place you should look for a homework assignment if you miss class and it’s not posted on Blackboard.  The direct address for the page is http://www.betsymccall.net/prof/courses/summer14/cscc/diffeq.html.   Or you can go to http://www.betsymccall.info and follow the links Summer 2014, Columbus State, and Math 2415.

Learning: Students are expected to take responsibility for their own learning.  If you are stuck, you should seek assistance immediately from the various resources available.  I am here to facilitate your learning and provide expertise and instruction.  I cannot take responsibility for every student’s individual success.  I will be happy to help when I can, but you must take the initiative, sooner rather than later.    Schedules for all labs will be posted outside DH 313.  The tutoring Lab is not a bad place to do homework. You will be required to sign in with your Cougar ID to receive assistance.  Some of the tutors say that can assist with post-calculus courses, but you can see me during my office hours.

Tentative Schedule
	Week
	Day
	Chapter & Section
	Topic
	Comments

	1
	5/26
	No class
	Memorial Day – No class
	

	
	5/28
	1.1

1.2
	Review of Linear Algebra Topics
Review of Hyperbolic Functions & Euler’s Formula for Complex Numbers; Mathematical Models; Direction Fields; Solutions of O.D.E
	

	2
	6/2
	1.3

2.1

2.2
	Classification of Differential Equations 

Linear Equations

Separable Equations
	Quiz #1 (IC)

	
	6/4
	2.2

2.3

2.4
	Homogeneous Equations 

Modeling with First Order Equations

Diff. Between Linear and Nonlinear Equations
	Diff/Int reviews due

Quiz #2 (TH)

	3
	6/9
	2.4

2.5
	Bernoulli Equations 

Population Dynamics
	Homework #1 due

Quiz #3 (IC); Types due

	
	6/11
	2.6
3.1
10.1
	Exact Equations

Homogeneous Lin Eq’ns w/ Constant Coefficients
Boundary Value Problems
	Homogeneous due

Tanks/Concentration due

Quiz #4 (IC)

	4
	6/16
	3.2

3.3
	Sol’ns of Lin. Homogeneous Eq’ns; the Wronskian

Complex Roots of the Characteristic Equation
	Homework #2 due

Direction fields due

Bernoulli due/Quiz #5 (TH)

	
	6/18
	3.4

3.5
	Repeated Roots; Reduction of Order 

Nonhomogeneous Equations; Method of Undetermined 
	Complex #s handout due

Quiz #6 (IC)

	5
	6/23
	Review

Exam #1
	Review for Exam #1

Exam #1 covers 1.1-1.3, 2.1-2.6
	Homework #3 due
Euler’s method due

	
	6/25
	3.6

3.7
	Variation of Parameters

Coefficients, Mechanical and Electrical Vibrations
	Characteristic Eq due

Quiz #7 (TH)

	6
	6/30
	3.8

10.1
	Forced Vibrations

Two-Point Boundary Value Problems
	Reduction of Order due

Quiz #8 (IC)

	
	7/2
	Review

Exam #2
	Review for Exam #2

Exam #2 covers 3.1-3.6, 3.7, 3.8
	Undetermined due

Springs due

College closed 7/4

	7
	7/7
	10.2
	Fourier Series
	Homework #4 due
Quiz #9 (TH)

	
	7/9
	10.3
10.4
	The Fourier Convergence Theorem 

Even and Odd Functions
	Eigenfunctions due

Quiz #10 (IC)

7/10 Last Day to drop

	8
	7/14
	10.5

10.6
	Separation of Variables; Heat Conduction 

Other Heat Conduction Problems 
	Homework #5 due
Quiz #11 (IC)

	
	7/16
	Review

Exam #3
	Review for Exam #3

Exam #3 covers 10.1-10.6
	Sketching Fourier due
Homework #6 due

	9
	7/21
	7.1

7.2
	Introduction to Systems of Equations
Review of Matrices
	Eigenvalues due

Quiz #12 (TH)

	
	7/23
	7.3
7.4
	Systems, sstems,nd., Eigenvlues, Eigenvectors stems of ODEs and IVPs.nvalues and eigenvectors for a given matrix.






















Linear Ind., Eigenvalues, Eigenvectors 

Basic Theory of Systems of 1st order Equations
	Homework #7 due

Quiz #13 (IC)

	10
	7/28
	7.5

7.6
	Homogeneous Linear Systems w/ Constant Coefficients; Complex Eigenvalues
	Quiz #14 (TH)

	
	7/30
	Review for Final
	Final is Comprehensive
	Homework #8 due

Quiz #15

	11
	8/4
	FINAL EXAM
	5:00 p.m. Monday, August 4th, 2014
	Misc. handouts/homeworks due


The Greek alphabet

	Letter name
	Uppercase
	Lowercase
	Letter name
	Uppercase
	Lowercase

	Alpha
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	Nu
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	Beta
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	Gamma
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	Omicron
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	Delta
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	Pi
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	Epsilon
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	Rho
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	Zeta
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	Sigma
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	Eta
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	Kappa
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	Lambda
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	Psi
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	Mu
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