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COURSE NUMBER: MATH 1131		COURSE TITLE:  Calculus for Business

CREDITS:  6	CLASS/CONTACT HOURS PER WEEK:  6	

PREREQUISITES: MATH 1130, MATH 1146, MATH 1148, MATH 1149 or MATH 1150 with a grade of  “C” or better.

DESCRIPTION OF COURSE: An introduction to calculus: limits, continuity, derivatives, rules of differentiation, derivatives of logarithmic and exponential functions, derivative as a limit, slope, and rate of change, increasing and decreasing, extrema, concavity, points of inflection, antiderivatives, definite integrals, area, fundamental theorem of calculus, techniques of integration, differential equations, functions of several variables, partial derivatives. Business applications throughout.

COURSE STUDENT LEARNING OUTCOMES: To help students develop the critical thinking ability and the mathematical knowledge and competence that will allow them to be successful in business or business related courses that use Calculus

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING:

Columbus State Community College's Institutional Learning Goals are an integral part of the curriculum and central to the mission of the college. For this course (MATH 1131), students are expected to demonstrate the skills associated with the Institutional Learning Goals identified below:
· #1 Critical Thinking 
· #3 Quantitative Skills

In class students are assessed on your 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.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS:

· A customized textbook containing: College Mathematics for Business, Economics, Life Sciences, and Social Sciences, 14th Ed., by Barnett, Ziegler, Byleen, and Stocker  and certain sections of Algebra & Trigonometry Enhance with Graphing Utilities, 7th Ed., by Sullivan and Sullivan will be given as an etext for this course.  Students do not need to purchase the textbook or MyMathLab access. They will have instant access to this textbook via Blackboard through RedShelf.  Please refer to the Math 1131 Welcome Memo for information on how to have the etext included into your Blackboard course. 

· This course has a MyMathLab (MML) homework system shell. Goto the MyMathLab website: https://mlm.pearson.com/northamerica/mymathlab/ . Register as an educator if you do not have an account or sign in. Create your MML course shell by copying the shell having Course ID XXXXXXXX
· A Texas Instruments’ TI-83, TI-83PLUS, TI-84, or TI-84 PLUS Graphing Calculator is REQUIRED. The Columbus State Bookstore has calculators for sale at very competitive prices. Note: Graphing calculators such as the TI-89 and TI-92 that perform symbolic manipulations are not allowed. 

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

STANDARDS AND METHODS FOR EVALUATION:

Emphasize application problems throughout the course.  A 90% - 80% - 70% - 60% grading scale should be used. There should be a midterm exam covering the first half of the course before integration is introduced. The final exam should cover the second half of the course starting from integration and account for 30%  of the final grade.  The remaining 70% of the course grade is up to the instructor, subject to departmental policies, as follows:

Required Midterm Exam, must = 20% - 25% of course grade
Final Exam, must = 20% - 25% of course grade and must be same percentage as the Required Midterm Exam
Recommended: Test 1(before Required Midterm Exam) = 15% of course grade    
Recommended: Test 2(after Required Midterm Exam, but before Final Exam) = 15% of course grade 
The remainder of the grade, to be determined by the instructor, is subject to the following departmental policies:
· Award NO CREDIT for attendance and/or class participation.
· Award NO CREDIT for assignments that are checked for completion, but not graded for accuracy.  (i.e. giving points for doing homework, but not grading the problems for correct answers.)
· At least 70% of the course grade must be determined using closed-book, proctored, individual assessments (standard tests and quizzes).  Eliminate extra credit assignments, or limit them to no more than 2% of the overall grade for the course.
· The up to 30% of non-proctored work is to encourage creativity and deeper understanding. It is the sequence committee’s responsibility and the lead instructor’s duty to keep a repository of such assessments. So homework could still be part of this, but not all. If you decide to use such alternative assessment, please let the lead instructor know. 

GRADING SCALE:

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

> 90% - A 	80-89% - B 	70-79% - C 	60-69% - D 	< 60% - E

Course grades are NOT to be curved, skewed, or otherwise inflated.

SPECIAL COURSE REQUIREMENTS: None

ATTENDANCE POLICY:  To be determined by the 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: 
In the event of severe weather or other emergencies which could force the college to close or to cancel classes, please refer to the college’s severe weather policy, which is posted at http://www.cscc.edu/docs/contact/weather.htm.

UNITS OF INSTRUCTION:

All sections stated below represents sections from the College Mathematics for Business, Economics, Life Sciences, and Social Sciences, 14th Ed., by Barnett, Ziegler, Byleen, and Stocker portion of the customized textbook.

Assessment Methods for all Units:  tests, midterm, final, quizzes, graded HW, individual or group projects, etc.

Unit 1
- Unit of Instruction:  Limits and Continuity
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Understand the concept of limit of a function.
· Find limits of functions numerically, graphically, and analytically.
· Find one-sided limits, infinite limits and limits at infinity.
· Determine if a function is continuous at a point.
· Determine on what intervals a function is continuous.
· Determine and classify a discontinuity of a function.
· Solve polynomial and rational inequalities using a sign chart.
- Assigned Reading: Sec. 9.1, 9.2, 9.3
- Assessment Methods: tests, midterm, quizzes, graded HW, individual or group projects, etc.

Unit 2
- Unit of Instruction:  Differentiation
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Determine the derivative of a function by using the limit definition of derivative.
· Understand the concept of the derivative of a function to be the slope of the tangent line and instantaneous rate of change of the function.
· Understand the relationship of continuity to differentiability.
· Find the derivative of a function by using rules for differentiation.
· Solve application problems using the fact that a derivative is an instantaneous rate of change.
· Solve Marginal Analysis Problems: Marginal Cost, Marginal Revenue problems.
· Find the derivative of a function by using the Product Rule and Quotient Rule.
· Find the derivative of a function by using the Chain Rule.
- Assigned Reading: Sec. 9.4, 9.5, 9.7
- Assessment Methods: tests, midterm, quizzes, graded HW, individual or group projects, etc.

Unit 3
- Unit of Instruction:  Additional Differentiation Topics
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Solve continuously compounded interest problems.
· Find the derivative of functions involving logarithmic functions.
· Find the derivative of functions involving exponential functions.
· Find the derivative of a function by using the Product Rule and Quotient Rule.
· Find the derivative of a function by using the Chain Rule.
· Find derivatives implicitly by using implicit differentiation.
· Find higher-order derivatives.
- Assigned Reading: Sec. 10.1, 10.2, 10.3, 10.4, 10.5
- Assessment Methods: tests, midterm, quizzes, graded HW, individual or group projects, etc.

Unit 4
- Unit of Instruction: Extremas of Functions
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Use the derivative to find the intervals on which a function is increasing or decreasing.
· Find the critical points of a function.
· Use the first derivative test to find and classify relative extrema.
· Find absolute extrema on a closed bounded interval.
· Find the intervals on which a function is concave up or concave down.
· Find the points of inflection.
· Use the second derivative test to find and classify relative extrema.
· Solve applied maxima and minima problems.
- Assigned Reading: Sec. 11.1, 11.2, 11.5, 11.6
- Assessment Methods: tests, midterm, quizzes, graded HW, individual or group projects, etc.

Unit 5
- Unit of Instruction: Integration.
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Find the differential of a function.
· Find indefinite integrals analytically.
· Find indefinite integrals using integration formulas.
· Find the integral constant.
· Solve some basic separable differential equations.
· Find indefinite integrals using the method of substitution.
· Find more difficult integrals, including those involving long division.
· Understand sigma notation and how to use it.
· Understand the definition of a definite integral.
· Apply the definition of a definite integral using sigma notation.
· Understand and apply the Fundamental Theorem of Calculus to evaluate definite integrals.
· Find the average value of a function.
· Understand and apply the properties of the definite integral.
· Use the definite integral to calculate the area of the region under a curve and the area of the region between two curves.
· Find integrals by using integration by parts.
· Find and interpret Total Income and Future Value of a continuous income stream
· Find and interpret the consumers’ and producers’ surplus.
- Assigned Reading: Sec. 9.6, 12.1, 12.2, B.1, 12.3, 12.4, 12.5, 13.1, 13.2, 13.3
- Assessment Methods: tests, final exam, quizzes, graded HW, individual or group projects, etc.


Unit 6
- Unit of Instruction: Multivariable Calculus
- Student Learning Outcomes:  Upon successful completion of this unit students will be able to:
· Evaluate functions of several variables.
· Graph 3-dim surfaces.
· Interpret and sketch level curves of a 3-dim surface.
· Find partial derivatives.
· Solve application problems using partial derivatives.
· Find higher-order partial derivatives.
· Find critical points for functions of two independent variables.
· Use the second derivative test for functions of two variables to determine relative extremas.
· Use the method of Lagrange multipliers to determine extreme values of functions of two variables subject to constraints.
- Assigned Reading: 14.1, 14.2, 14.3, 14.4
- Assessment Methods: tests, final exam, quizzes, graded HW, individual or group projects, etc.


Math 1131 – Calculus for Business 
2-day Schedule

Represents sections of the book College Mathematics for Business, Economics, Life Sciences, and Social Sciences, 14th Ed., by Barnett, Ziegler, Byleen, and Stocker,


	Week
	Day
	Section
	Notes

	1
	1
	Introduction to course.
Sec. 9.1: Introduction to Limits
	Cover all objectives in Sec. 9.1.

	
	2
	Sec. 9.1: Introduction to Limits ( Continued )
Sec. 9.2: Infinite Limits and Limits at Infinity
	
Cover all objectives in Sec. 9.2.

	2
	1
	Sec. 9.3: Continuity
Sec. 9.4: The Derivative
	Cover all objectives in Sec. 9.3. The sign chart technique for solving inequalities was covered in our Math 1130. Might be a good idea to review this technique.
Cover all objectives in Sec. 9.4.

	
	2
	Sec. 9.4: The Derivative ( Continued )
Sec. 9.5: Basic Differentiation Properties
	
Cover all objectives in Sec. 9.5.

	3
	1
	Sec. 9.7: Marginal Analysis in Business and Economics
Sec. 10.1: The constant e and Continuous Compound Interest
	Cover all objectives in Sec. 9.7.

Cover all objectives in Sec. 10.1.

	
	2
	Sec. 10.2: Derivatives of Exponential and Logarithmic Functions
Sec. 10.3: Derivatives of Products and Quotients
	Cover all objectives in Sec. 10.2.

Cover all objectives in Sec. 10.3.

	4
	1
	Sec. 10.3: Derivatives of Products and Quotients ( Continued )
Sec. 10.4: The Chain Rule
	

Cover all objectives in Sec. 10.4.

	
	2
	Sec. 10.4: The Chain Rule ( Continued )
Review for Test #1
	

	5
	1
	Test #1
	

	
	2
	Sec. 10.5: Implicit Differentiation
Sec. 11.1: First Derivatives and Graphs
	Cover all objectives in Sec. 10.5.
Cover all objectives in Sec. 11.1.

	6
	1
	Sec. 11.1: First Derivatives and Graphs 
( Continued )
Sec. 11.2: Second Derivatives and Graphs
	

Cover all objectives in Sec. 11.2 including the point of diminishing returns.

	
	2
	Sec. 11.2: Second Derivatives and Graphs 
( Continued )
Sec. 11.5: Absolute Maxima and Minima
	

Cover all objectives of Sec. 11.5.


	7
	1
	Sec. 11.5: Absolute Maxima and Minima 
( Continued )
Sec. 11.6: Optimization
	

Cover all objectives in Sec. 11.6.

	
	2
	Sec. 11.6: Optimization ( Continued )
Sec. 9.6: Differentials
	
In Section 9.6, cover only Increments and Differentials.

	8
	1
	Sec. 12.1: Antiderivatives and  Indefinite Integrals
	Cover all objectives in Sec. 12.1.

	
	2
	Sec. 12.2: Integration by Substitution
Review for Differential Calculus Midterm
	Cover all objectives in Sec. 12.2.

	9
	1
	Differential Calculus Midterm
	

	
	2
	Sec. 12.2: Integration by Substitution 
( Continued )
Sec. 12.3: Differential Equations: Growth and Decay
	

Cover all objectives in Sec. 12.3. However, you can omit slope fields if you wish.

	10
	1
	Appendix B.1: Sequences, Series, and Summation Notation
Sec. 12.4: The Definite Integral
	Appendix B.1 is only available in the e-text version of the book! Only cover the “Series and Summation Notation” objective.
Cover all objectives in Sec. 12.4.

	
	2
	Sec. 12.4: The Definite Integral ( Continued )
Sec. 12.5: The Fundamental Theorem of Calculus
	
Cover all objectives in Sec. 12.5.

	

11
	1
	Sec. 12.5: The Fundamental Theorem of Calculus ( Continued )
Sec. 13.1: Area Between Curves
	

	
	2
	Sec. 13.1: Area Between Curves 
( Continued )
Sec. 13.2: Applications in Business and Economics
	Cover all objectives in Sec. 13.1. This includes the Lorenz Curve and the Gini Index.
Cover all objectives in Sec. 13.2. Be sure to cover probability density functions,  continuous income stream, future value of a continuous income stream, and Consumers’ and Producers’ Surplus

	

12
	1
	Sec. 13.3: Integration by Parts
Review for Test #3
	Cover all objectives in Sec. 13.3.

	
	2
	Test #3
	

	

13
	1
	Sec. 14.1: Functions of Several Variables
	Cover all objectives in Sec. 14.1.

	
	2
	Sec. 14.2: Partial Derivatives
	Cover all objectives in Sec. 14.2.
Be sure to do applications involving the Cobb – Douglas production function. Be sure to cover the competitive and complementary products problems located at problems #91 - #94 in the HW.

	

14
	1
	Sec. 14.2: Partial Derivatives ( Cover Competitive and Complementary Products: pp. 820 – 821: Problems 91 – 94 )
Sec. 14.3: Maxima and Minima
	


Cover all objectives in Sec. 14.3.

	
	2
	Sec. 14.3: Maxima and Minima ( Continued )
Sec. 14.4: Maxima and Minima Using Lagrange Multipliers
	
Cover all objectives in Sec. 14.4.

	

15
	1
	Sec. 14.4: Maxima and Minima Using Lagrange Multipliers ( Continued )
	

	
	2
	Review for Integration and Multivariable Calculus Final Exam
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