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I. MISSION STATEMENTS:  

The Objectives and Learning Outcomes of this course directly support the Missions of the University, College and Division :  

University Mission (http://kysu.edu/about-ksu/mission-vision-core-values/), College Arts & Sciences Mission 

(http://kysu.edu/academics/college-of-arts-and-sciences/) and Division Division of Math & Sciences Mission 

(http://kysu.edu/academics/college-of-arts-and-sciences/mathematics-and-sciences/). 

 

 

II. NOTICE TO STUDENTS WITH DISABILITIES:  
Any student who requires an accommodation due to a documented disability may contact the Disability Resource Center (DRC) 

at (502) 597-5076, or visit Administrative Services Building (ASB), Suite 241, to arrange for reasonable accommodations. The 

student is required to obtain verification from the DRC and deliver the signed DRC document to the instructor specifying the 

accommodations. The student is encouraged to complete this process at the beginning of the semester since an approval for 

accommodations is not retroactive. The accommodations become effective upon receipt of the DRC approval by the faculty 

member from the student.  Additional information concerning the DRC and accommodations can be found here:  DRC 

http://kysu.edu/administration-governance/finance-business/human-resources/disability-resources/  

 

 

III. COURSE DESCRIPTION – COURSE RATIONALE:  

 

Prerequisite: ‘C’ or better in MAT 132 (Calculus II).  

The material in this course is an important component of the knowledge all mathematics, engineering, and many science majors 

must master, and is important as well in many applications of economics, marketing, and actuarial science. MAT 231 is a course 

required of all KSU mathematics majors and minors.  

 

The course comprises Calculus I and II review and selected material from the text’s Sections 11.1 through 11.5, and 12.1 through 

16.8. 

 

The course begins with a brisk review of limits, differentiation, and integration, for real-valued functions of one variable. It moves 

then to Chapter 11, applications of basic calculus applied to parametric equations and to equations defined in polar coordinates.  So 

far the course has remained in two dimensions. But then on we move to Chapter 12, where vectors are formally introduced and 

studied, and are then used to describe curves and surfaces in three dimensional space. In Chapter 13, the parametrically defined 

equations of Chapter 11 are recognized as special cases of vector-valued functions of one variable (the parameter), and 

differentiation and integration are defined for such functions in general. Thus far the course has dealt with functions of a single 

variable. In Chapter 14, real-valued functions of several variables are introduced, and the notions of limit and continuity are defined 

for them. Differentiation must be defined delicately for these vector functions, as the concepts of partial differentiation and 

directional derivatives makes clear in this chapter. It is delicately defined, and the course moves on to Chapter 15, which defines 

integration for real-valued functions of two and three variables. This is first done in rectangular coordinates. But then for functions 

of two variables, we see how to handle integration when polar coordinates are used. For functions of three variables, rectangular, 

cylindrical, and spherical coordinate systems are all useful, and integration is explained for each of these systems. In Chapter 16 the 

course culminates in the study of vector fields, which we define as vector functions of points in three dimensional space (and thus 

can be viewed as special cases of vector-valued functions of vectors.)  Line integration is defined and investigated. The course 

culminate in four great theorems:  Green’s Theorem, Stokes’ Theorem, the Divergence Theorem, and Gauss’s Theorem. 

 
 

 

IV. COURSE OBJECTIVES: 

Multivariate Calculus teaches students how to apply mathematics in different contexts, to analyze quantitatively and qualitatively 

through the understanding and use of limits, derivatives and integrals. Application and understanding will be enhanced, when 

appropriate, by technology such as the graphing calculator and computer.  The successful Multivariate Calculus student should: 
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 Be able to work and learn cooperatively as well as individually 

 Be able to communicate solutions in writing, using both proper English and mathematical symbolism/terminology (the 

language of calculus)   

 

 * Upon completion of Chapter 11, the student should be able to: 

  

  1.  Understand parametric equations for plane curves. 

  2.  Use polar coordinates to describe and solve problems involving plane curves. 

  3.  Find volumes and  surface areas generated by rotating plane curves, when those curves are defined  

                    in polar coordinates or parametrically. 

 

 * Upon completion of Chapter 12, the student should be able to: 

  

  1.  Use the algebra and calculus of vectors in two and three dimensions. 

  2.  Describe lines and planes in space by using the concepts of parallel and orthogonal vectors. 

 

 * Upon completion of Chapter 13, the student should be able to: 

  

  1.  Understand vector-valued functions and space curves. 

  2.  Understand limits, derivatives, and integrals of vector-valued functions. 

  3.  Apply the concept of vector-valued functions to describe velocity, speed, acceleration,  

                    and curvature. 

 

 * Upon completion of Chapter 14, the student should be able to: 

  

  1.  Understand the concept of a function of several-variables. 

  2.  Accurately find and use partial derivatives. 

  3.  Accurately find and use directional derivatives. 

  4.  Accurately find tangent planes, normal lines, and extrema of functions of several variables. 

 

 * Upon completion of Chapter 15, the student should be able to: 

 

  1.  Accurately solve and use multiple integrals. 

  2.  Demonstrate knowledge of  the basics of calculus applied to spherical and cylindrical coordinate systems 

 

 * Upon completion of Chapter 16, the student should be able to: 

  

  1.  Accurately solve and use line integrals. 

    2.  Understand the concept of a vector field. 

  3.  Define and compute the divergence and curl of a vector field.  

  4.  State, prove, and use Green’s theorem, Stokes’s Theorem, Gauss’s Theorem, and the Divergence Theorem. 

 

 

 

V. STUDENT LEARNING OBJECTIVES/OUTCOMES: 

 

 Students will use the derivatives or integrals of vector-valued functions to describe position, velocity, speed, 

acceleration, or curvature. 

 Given a function of two or more variables, students will find tangent planes, normal lines, or extrema of the function 

using partial and/or directional derivatives. 

 Students will use the line integral along a curve, or the double or triple integral over a region to find work done, surface 

area, volume, mass, center of mass, moments of inertia or electric charge. 

 

This course specifically introduces concepts and skills included in Kentucky State University Liberal Studies Learning Outcomes 

and Kentucky General Education Student Learning Outcomes that state students will be expected to demonstrate the ability: 

 

Kentucky State University Liberal Studies Learning Outcomes: 

 To communicate accurately and effectively in writing and speech. (Liberal Studies Outcome #1)  

 To think critically and analytically. (Liberal Studies Outcome #2)  

 To use the methods of mathematical and scientific inquiry. (Liberal Studies Outcome #4)  

 



 

Kentucky General Education Student Learning Outcomes 

 interpret information presented in mathematical and/or statistical forms;  

 illustrate and communicate mathematical and/or statistical information symbolically, visually and/or numerically;  

 determine when computations are needed and to execute the appropriate computations;  

  apply an appropriate model to the problem to be solved; 

 make inferences, evaluate assumptions, and assess limitations in estimation modeling and/or statistical analysis. 

 

 

VI. TEXT: The required text is Thomas’ Calculus, Early Transcendentals, (13th Edition) by George B. Thomas Jr.  

The eTextbook is available through Blackboard.  

It is a requirement of the course that each student must enroll in the online homework at www.mymathlab.com 

 

 

VII. BLACKBOARD: Announcements, course information, links, and course material will be posted on Blackboard.  The link 

for Blackboard can be found on KSU website (kysu.edu) 

 

Students are expected to check Blackboard several times per week.  I will show students how to access Blackboard during the 

first week of classes. 

 

 

VIII. COURSE SPECIFIC REQUIREMENTS, EXPECTATIONS, POLICIES: 

 

        Student responsibilities:  

Materials: Bring all pertinent materials such as paper, pencil, textbook, calculator, etc., to class.  

Study Time: Students are expected to study mathematics (including doing homework) at least 2 hours outside of class for every 

hour of class meeting.  Therefore, you should spend a minimum of 6 hours each week outside of class working MAT 231. 

Academic Honesty: Please see the section on “Academic Honesty” in the 2016-2017 KSU catalogue or student handbook.  Any 

violation of academic honesty will not be tolerated.  

Cell Phone Policy: Cell phones, PDAs and beepers must be off and put away at all times. Texting is not allowed during class.  If 

you have a very special circumstance requiring an exception to this rule, you must let the instructor know in advance. Computers 

may not be used during class unless the instructor has made a specific exception in advance. Headphones, earbuds, and music 

playing devices may NOT be worn or used during class.  

Calculator:  A scientific calculator is required. Graphing calculators such as the TI-84+ are strongly encouraged. Be leery of 

using your calculator as an easy way to (mostly) correct answers. By analogy, a forklift might help you easily pump iron, but  will 

not strengthen your muscles as well.  

 

 Homework:  There will be homework assignments, most will be assigned on MyMathLab (www.mymathlab.com). You 

will be given an access code and course id for the class on MyMathLab. Other assignments and deadlines may be given 

during class periods and they may also be posted on Blackboard. All of the assignments will count equally but the lowest 

20% of the homework assignment scores will be dropped. 

  

 Quizzes:  There will be at least 8 quizzes during the term, and some of them may be unannounced beforehand. These 

may consist of short problems and some may be given during the first 5-10 minutes of class. Anyone that is late will not 

be given additional time for the quiz, so do not be late to class.  Bring your calculator to class each day. You may not 

borrow one during a quiz. Any communication (verbal or otherwise) with another student during a quiz will result in a 

zero on that quiz. NO CELL PHONE (nor iPhone, nor iPod nor PDA) USAGE OF ANY KIND IS PERMITTED 

DURING A QUIZ. No makeup quizzes will be given. The lowest 20% of the quiz scores will be dropped. 

. 

 Hour Exams:  There will be three 50-minute (one class-hour) exams, tentatively scheduled for September 22, October 

27, and December 1 (all Fridays). What will be covered by each exam will be announced at least two classes in advance 

(Monday before Friday exam). You are responsible for having a working calculator with you during the exams. You may 

not borrow a calculator during an exam.  Any communication (verbal or otherwise) with another student during an exam 

will result in a zero on that exam.  NO CELL PHONE (nor Smart Phone, nor Smart Pad nor …) USAGE OF ANY 

KIND IS PERMITTED DURING AN EXAM. 

 

 

                                                                                     MAKE-UP EXAMS:   

 In the case where a good excuse is given (and documented, if I require it), a makeup may be arranged. Excuses must reach 

me in a timely manner, and should be in writing (e-mail is fine). No makeup exam will be given if the reason for missing 

should have been known in advance, unless I am notified in advance (this includes any University Excused Absence). 

In such a case I reserve the option of having you take the exam up to 2 days before the class takes its exam. Makeup 

exams may differ in format and complexity from those given at the normal hour. 

http://www.mymathlab.com/


 

 

 

 Final Exam:  There will be a Final Exam, which will be comprehensive, and part of which will cover material presented 

since the third in-class exam.  The Final Exam is scheduled for Thursday, December 14, 10:00am – 11:50am. NO CELL 

PHONE USAGE OF ANY KIND IS PERMITTED DURING ANY EXAM. You must take the Final Exam to pass 

the course. 

 

 Attendance/Participation:   Attendance will be taken daily. You are permitted 3 absences without penalty. The fraction 

of the remaining class days you are recorded as being present will be the fraction of the Attendance points you earn. 

 

 

IX. EVALUATION PROCEDURES: 

 

 Grading Policy :    

                               Homework:             15% 

                                    Hour Exams:          45% (15% each) 

                                    Quizzes:                 20%  

                                    Final Exam:           15%   

                                    Attendance/Participation: ___   5%       

                                         Total                           100% 

 

Grading scale:  A: 90 – 100%    B: 80 – 89%   C: 70 – 79%    D:  60 – 69%    F: below 60% 

 

 

 

X. COURSE CALENDAR/SCHEDULE: 

 

Chapters 3,6,8 Review of Differentiation and Integration for Real-valued Functions of one variable 1 week 

Chapter 11: Parametric Equations and Polar Coordinates 2 weeks 

Chapter 12:  Vectors and the Geometry of Space 2 weeks 

Chapter 13: Vector-valued  Functions and Motion in Space 2 weeks 

Chapter 14:  

Chapter 15: 

Chapter 16: 

 

Final exam 

Partial Derivatives 

Multiple Integrals 

Integrals and Vector Fields 

 

Thursday, December 14, 2017 at 10:00-11:50am 

3 weeks 

3 weeks 

2 weeks 

 

Important dates:  
August 19, Saturday — Classes begin at Kentucky State University 

August 25, Friday — Last day to add/change registration for refund 

September 4, Monday — Academic holiday (Labor Day) 

October 9 –10, KSU Fall Break 

October 11, Wednesday — Midterms Grades Due 

October 27, Friday — Last day to drop classes or withdraw from the University with a “W” 

November 22 – 25, Wednesday-Saturday — Thanksgiving Break 

December 8, Friday — Last Day of Classes at Kentucky State University 

December 9 – 15, KSU Final examination week 
 

 

*This syllabus is subject to change with any changes/revisions being announced to students. 

 

 

 
 

 

 

 

 



 

 

 

Student Acknowledgment of Receipt of Course Information 

My signature below indicates that I have received a course syllabus for the following course, MAT 231-01, and I have been 

notified that the “Common Policies for all Courses at KSU” can be found throughout the University Catalogue at:  

http://kysu.edu/wp-content/uploads/2016/08/KSU-Catalogue_201617_FINAL.pdf  

 

I agree to read these documents, and I agree to sign and deliver this copy of the “Student Acknowledgment” form within two (2) 

weeks of the start of the semester. I understand that the policies contained within these documents apply directly to me and to all 

students in the class.  I agree to abide by these policies, and recognize that not abiding by these policies could result in dismissal 

from this class and/or affect my standing as a student at KSU as per Section 2.C. of the Student Handbook and Section XIX.G.1. 

of the University Catalogue. 

Name (please print): __________________________________________________ 

CWID:_____________________________________________________________ 

Signature:___________________________________________________________ 

Date: ______________________________________________________________ 

 

Contact information (please PRINT clearly): 

Local Address:  ____________________________________________________ 

Local Phone: ________________________________________________________ 

E-Mail: ____________________________________________________________ 
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