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This is a sample syllabus. The actual syllabus is updated annually to reflect new ideas and research. Please refer to the Schedule of Classes for the most up‑to‑date information on the instructor, class time, and location.

11:373:211
Applied Mathematical Concepts in Economics

Course Information
3 Credits
Prerequisites: 01:640:112 Precalculus Part II or 01:640:115 Precalculus College Mathematics

Instructor Information
Instructor(s): Dr. Elise Yu
Email: elise.yu@sebs.rutgers.edu

Course, Website Resources and Materials
· Website: Canvas
· Textbook: College Mathematics for Business, Economics, Life Sciences, and Social Sciences,
14th edition, Published by Pearson © 2019, ISBN-13: 9780137553341
MyLab is not required. Earlier editions are generally acceptable. Please note that while the core content is largely the same, there are differences in examples, exercises, and chapter numbering and titles. Students using earlier editions are responsible for identifying and accounting for these differences on their own.

Course Description
Applied Mathematical Concepts in Economics uses quantitative methods to describe business and economic phenomena. This course can help students improve their mathematical skills and apply them to Business, Economics, and Social Sciences. Some course topics include:

Functions
Identifying, solving, and interpreting characteristics of different types of functions, such as linear, exponential, and quadratic.
Mathematics of finance
Help individuals to make financial decisions (buy or rent a car, buy a house or rent a house, how much to save for retirement, etc.), and companies make business decisions and predictions.
Calculus
Analyzing nonlinear functions using differential calculus and understanding differentiation rules for multivariable functions
Optimization
Finding solutions to unconstrained optimization problems by identifying maximums and minimums of functions. Utility maximization, profit maximization, cost minimization, etc.
Economic modeling
Understanding the mathematical tools used in basic and advanced economic modeling

Learning Goals
This course addresses Environmental and Business Economics program learning goals 2 and 7.
Goal 7 Develop students’ quantitative, analytical, and problem-solving skills for the application of economic
principles to agricultural, food, and resource policy issues.

Course Learning Goals
FOUNDATION SKILLS

A. ARITHMETIC 
1. Compute arithmetic expressions having positive and negative numbers, sums, products, differences, quotients, exponents, and parenthetic expressions using the correct order of operations. 
2. Translate between proportions, ratios, fractions, decimals, and percentages. 
3. Convert quantities measured in one unit to another.
4. Translate between unit changes, percentage changes, and percentage point changes.

B. GEOMETRY & GRAPHS 
1. Be able to represent algebraic relationships graphically 
2. Read values off graphs of functions using appropriate units. 
3. Read off and interpret growth rates from graphs of functions.
4. Be able to solve equations using graphs. 
5. Describe the behavior of functions using graphs. 

C. ALGEBRA 
1. Understand how functions work.  
2. Solve equations with simple polynomials, exponentials, and logs. Solutions may be numeric or contain parameters. 
3. Solve systems of up to 3 linear equations with 3 unknowns (use matrix)
4. Write down functional relationships. 
5. Translate word problems/descriptions to functional relationships 
6. Know the definition of the inverse function and apply it to linear functions. 

INTERMEDIATE SKILLS 
C. ALGEBRA 
7. Obtain the inverses of non-linear functions. 
D. CALCULUS 
1. Compute limits of function
2. Approximate the slope of the curve given tabular data 
3. Take a derivative of a function of a single variable.
4. Take a first and second partial derivative of a function of multiple variables. 
5. Describe the behavior of a function, use derivatives to find critical points of a function
(maximizers, minimizers, saddle points). 
6. Integrate linear functions, polynomials, exponentials, and logs 

E. ADVANCED CALCULUS 
1. Solve constrained optimization problems using Lagrangians. 
(a) Set up the Lagrangians given the problem’s objective function and constraints
(b) Solve for the critical points using the First Order Conditions 
(c) Check for the optima using the Second Order Conditions 
(d) Interpret the Lagrange multiplier given the context of the problem

Assignments/Responsibilities, Grading & Assessment
Grading will follow the university standard grading system, with the following weight
contributions:

	Grade Components
	Possible Points
	Percentage Weight

	Exam 1 (Not cumulative)
	100
	15

	Exam 2 (Not cumulative)
	100
	20

	Final exam (Not cumulative)
	100
	25

	3 Online quizzes (graded)
	50 each
	15

	11 Homework (graded)
	20 each
	20

	10 Attendance quizzes
	0.5 each
	5

	Total
	
	100



1. Only 10 homework assignments will be counted toward your final score. The lowest score will be dropped. 
1. Homework assignments will be posted on Canvas and are expected to be submitted by the stated deadlines. Please submit all homework through Canvas. You are allowed one late submission without penalty. Additional late submissions will not be accepted unless prior approval is granted.
1. Late online quizzes are not accepted.
1. Attendance quizzes (AQ) will be given randomly during the lectures throughout the semester. You need to be in the classroom to take it. If you miss an AQ due to stepping out during class, talk to me after class for full points. AQ is not graded for accuracy. If you submit the quiz during class, you will receive 0.5 points for each quiz.
1. Extra points will be awarded for completing optional assignments. These include Math Without Fear, optional homework for Chapter 12, or other assignments by arrangement.

Grades will be determined based on the total points earned, according to the scale below:
1. “A” = 90 and above	
1. “B+” = 85 – 89
1. “B” = 80 - 84	
1. “C+” = 75 - 79	
1. “C” = 70 - 74     
1. “D” = 60 – 69
1. “F” = below 60% and/or if you do not attempt 1 or more exam(s)	


Absence Policy
Please follow the procedures outlined at https://ods.rutgers.edu/students/getting-registered.  Full policies and procedures are at https://ods.rutgers.edu/
Accommodations for Students with disabilities
Please follow the procedures outlined at https://ods.rutgers.edu/students/getting-registered.  Full policies and procedures are at https://ods.rutgers.edu/

Course Schedule
Tentative Schedule: I reserve the right to modify the schedule as necessary during the semester. Please check the Canvas homepage for the most up‑to‑date schedule.

	Lec#
	Topic
	Comments

	1
	Chapter 1: Linear Equations and Graphs        
1.1 Linear Equations and Inequalities        
1.2 Graphs and Lines        
1.3 Linear Regression
	

	2
	
	HW 1

	3
	Chapter 2: Functions and Graphs        
2.1 Functions        
2.2 Elementary Functions: Graphs and Transformations        
2.3 Quadratic Functions        
2.4 Polynomial and Rational Functions        
2.5 Exponential Functions        
2.6 Logarithmic Functions        
	

	4
	
	HW 2

	5
	Chapter 3: Mathematics of Finance
3.1 Simple Interest        
3.2 Compound and Continuous Compound Interest        
3.3 Future Value of an Annuity; Sinking Funds    
3.4 Present Value of an Annuity; Amortization.   
	

	6
	
	HW 3

	7
	Chapter 4: Systems of Linear Equations Matrices
4.1 Review: Systems of Linear Equations in Two Variables        
4.2 Systems of Linear Equations and Augmented Matrices        
4.3 Gauss-Jordan Elimination        
4.4 Matrices: Basic Operations        
4.5 Inverse of a Square Matrix        
4.6 Matrix Equations and Systems of Linear Equations 
4.7 Leontief Input-Output Analysis        
	

	8
	
	HW 4

	9
	
	

	10
	Chapter 5: Linear Inequalities and Linear Programming
5.1 Linear Inequalities in Two Variables        
5.2 Systems of Linear Inequalities in Two Variables        
5.3 Linear Programming in Two Dimensions
	HW 5

	11
	
	Review Session

	12
	Exam 1
	Ch1, 2, 3, 4

	13
	Chapter 6:  Linear Programming: The Simplex Method
6.1 The Table Method
6.2 The Simple Method
	

	14
	
	HW 6

	15
	Chapter 9: Limits and the Derivative
9.1 Introduction to Limits        
9.2 Infinite Limits and Limits at Infinity        
9.3 Continuity        
9.4 The Derivative        
9.5 Basic Differentiation Properties        
9.6 Differentials        
9.7 Marginal Analysis in Business and Economics
	

	16
	
	HW 7

	17
	
	

	18
	Chapter 10: Additional Derivative Topics
10.1 The Constant e and Continuous Compound Interest        
10.2 Derivatives of Logarithmic and Exponential Functions        
10.3 Derivatives of Products and Quotients        
10.4 The Chain Rule        
10.5 Implicit Differentiation        
10.6 Related Rates        
10.7 Elasticity of Demand        
	HW 8

	19
	
	

	20
	
	HW 9 & Review Session

	21
	Exam 2
	Ch5, 6, 9

	22
	Chapter 11: Graphing and Optimization
11.1 First Derivative and Graphs        
11.2 Second Derivative and Graphs        
11.3 L'Hôpital's Rule        
11.4 Curve Sketching Techniques        
11.5 Absolute Maxima and Minima        
11.6 Optimization        
	

	23
	
	HW 10

	24
	Chapter 12: Integration
12.1 Antiderivatives and Indefinite Integrals
12.2 Integration by Substitution
12.4 The Definite Integral
12.5 The Fundamental Theorem of Calculus
	

	25
	
	Optional HW for Ch12

	26
	Chapter 14: Multivariable Calculus
14.1 Functions of Several Variables        
14.2 Partial Derivatives        
14.3 Maxima and Minima        
14.4 Maxima and Minima Using Lagrange Multipliers        
14.5 Method of Least Squares        
	

	27
	
	HW 11

	28
	
	Review Session




Final Exam/Paper Date and Time
Online Final exam Schedule:          
Academic Integrity
The university's policy on Academic Integrity is available at https://academicintegrity.rutgers.edu/sites/default/files/pdfs/current.pdf.  The principles of academic integrity require that a student:
properly acknowledge and cite all use of the ideas, results, or words of others.
properly acknowledge all contributors to a given piece of work.
make sure that all work submitted as his or her own in a course or other academic activity is produced without the aid of impermissible materials or impermissible collaboration.
obtain all data or results by ethical means and report them accurately without suppressing any results inconsistent with his or her interpretation or conclusions.
treat all other students in an ethical manner, respecting their integrity and right to pursue their educational goals without interference. This requires that a student neither facilitate academic dishonesty by others nor obstruct their academic progress.
uphold the canons of the ethical or professional code of the profession for which he or she is preparing.

Adherence to these principles is necessary in order to ensure that
everyone is given proper credit for his or her ideas, words, results, and other scholarly accomplishments.
all student work is fairly evaluated, and no student has an inappropriate advantage over others.
the academic and ethical development of all students is fostered.
the reputation of the University for integrity in its teaching, research, and scholarship is maintained and enhanced.

Failure to uphold these principles of academic integrity threatens both the reputation of the University and the value of the degrees awarded to its students. Every member of the University community therefore bears a responsibility for ensuring that the highest standards of academic integrity are upheld. 


SEBS DEI Statement
It is our intention that students of all backgrounds will be well served by this course. We will work to create an environment of inclusion which respects and affirms the inherent dignity, value, and uniqueness of all individuals, communities and perspectives. We are lucky to have a diverse university. Diverse voices and life experiences enhance the learning process and we welcome students to share their personal experiences. We will not tolerate disrespectful language or behavior against any individual or group. If you feel as though you have been disrespected or treated unfairly by the instructors or any other individual please let us know. You may speak with the instructors in person, over email or report anonymously via the Office of Academic Programs. In addition, you may also report bias to the Rutgers Diversity and Inclusion initiative using this link: http://inclusion.rutgers.edu/report-bias-incident/.


Student Wellness Services

Counseling, ADAP & Psychiatric Services (CAPS)
(848) 932-7884 / 17 Senior Street, New Brunswick, NJ 08901/ www.rhscaps.rutgers.edu/ 
CAPS is a University mental health support service that includes counseling, alcohol and other drug assistance, and psychiatric services staffed by a team of professionals within Rutgers Health services to support students’ efforts to succeed at Rutgers University. CAPS offers a variety of services that include individual therapy, group therapy and workshops, crisis intervention, referral to specialists in the community and consultation and collaboration with campus partners. 

Violence Prevention & Victim Assistance (VPVA)
(848) 932-1181 / 3 Bartlett Street, New Brunswick, NJ 08901 / https://vpva.rutgers.edu/ 
The Office for Violence Prevention and Victim Assistance provides confidential crisis intervention, counseling, and advocacy for victims of sexual and relationship violence and stalking to students, staff, and faculty.  To reach staff during office hours when the university is open or to reach an advocate after hours, call 848-932-1181.

Disability Services
(848) 445-6800 / Lucy Stone Hall, Suite A145, Livingston Campus, 54 Joyce Kilmer Avenue, Piscataway, NJ 08854 /  https://ods.rutgers.edu/ 
Rutgers University welcomes students with disabilities into all of the University's educational programs. In order to receive consideration for reasonable accommodations, a student with a disability must contact the appropriate disability services office at the campus where you are officially enrolled, participate in an intake interview, and provide documentation: https://ods.rutgers.edu/students/documentation-guidelines. If the documentation supports your request for reasonable accommodations, your campus’s disability services office will provide you with a Letter of Accommodation. Please share this letter with your instructors and discuss the accommodations with them as early in your courses as possible. To begin this process, please complete the Registration form on the ODS web site at: https://webapps.rutgers.edu/student-ods/forms/registration. 

DoSomething button through Rutgers Dean of Students office:
http://health.rutgers.edu/do-something-to-help/

Wellness Coaching through Rutgers HOPE:
https://health.rutgers.edu/health-education-and-promotion/health-promotion-peer-education/wellness-coaching

Self-Help Apps found on the Rutgers Student Health website:
https://health.rutgers.edu/health-education-and-promotion/self-help/self-help-apps

NJ Hopeline - (1-855-654-6735) | National Suicide Hotline - (1-800-273-8255)

Basic Needs Resources
Any student who has difficulty affording groceries or accessing sufficient food, or who lacks a safe and stable place to live, is urged to contact the Rutgers Student Food Pantry and/or the Dean of Students (details below). Furthermore, please notify the professor if you are comfortable doing so, as they may be able to provide additional support.
Rutgers Student Food Pantry
848-932-5500 / College Ave Student Center, Room 115 (126 College Ave) / http://ruoffcampus.rutgers.edu/food/
Check their website for hours and additional locations. The Rutgers Student Food Pantry is dedicated to helping all Rutgers students in need of food, no questions asked.  Students will be provided with groceries that typically last about one week.
Dean of Students Office
848-932-2300 / 88 College Avenue, New Brunswick, NJ 08901 / https://deanofstudents.rutgers.edu/ 
Mon-Fri, 8:30am-5:00pm
The Dean of Students Office at Rutgers University-New Brunswick provides solutions, services, and support to help students navigate Rutgers University. The Office serves as a student support network by providing advocacy, problem resolution, and critical incident intervention for those times when additional assistance is needed. Please call to schedule an appointment to meet with a representative from the Dean’s office. 
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