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Course Description:

· This course begins with a review of the basic concepts of functions and function notation.  After introducing the limit and continuity theorems on an intuitive basis, the study of differentiation begins. Typical derivative formulae are applied to polynomial, rational, implicit, exponential and logarithmic functions.  Application topics include extrema, related rates, biochemical reaction, cost-benefit analysis, growth and decay, maximizing revenue, elasticity of demand, inflation, amortization, drug concentration, drug reaction, and continuous probability models.  The basic rules of integration and the substitution method are introduced along with Riemann Sums and the Fundamental Theorem of Calculus.  This course is designed for students considering a major in business, pharmaceutical, social, and life sciences. 

Prerequisite: MAT 123 Pre-Calculus or appropriate score on the CPT.
Instructional Objectives/Student Learning Outcomes:

Upon completion of this course, students should be able to: 

· Apply calculus concepts to areas of business and economics, life sciences, social sciences, physical sciences 

· Solve exponential and logarithmic functions

· Graph exponential and logarithmic functions

· Apply concepts of logarithms and exponentials to solve growth and decay as well as finance problems

· Understand the concept of limits graphically and algebraically

· Apply concepts of continuity to graphical and algebraic situations

· Determine the average and instantaneous rates of change

· Apply the definition of derivative to find slopes of tangent lines

· Graphically interpret the definition of derivative

· Utilize techniques of differentiation

· Apply the quotient and product rule to find derivatives of functions

· Apply the chain rule to determine the derivative of a function

· Determine the derivative of exponential functions

· Determine graphically and algebraically whether a function is increasing or decreasing

· Find the relative extrema of a function

· Apply concepts of higher derivatives to determine concavity

· Utilize techniques of integration to graphically represent a function

· Solve application problems utilizing concepts of absolute extrema 

· Utilize graphical and algebraic concepts of derivatives and curve sketching to solve business application problems

· Use implicit differentiation to solve for the derivative of a function

· Use differentiation to solve related rate problems

· Apply the concepts of differentials to determine linear approximations to functions

· Determine the antiderivative of a function

· Solve for the integral using substitution

· Use the definite integral to determine the area of a function

· Apply the fundamental theorem of calculus

· Determine the area between two curves

· Approximate values of integrals using the trapezoidal rule and Simpson’s rule

· Utilize integration by parts to find the integral of a function

· Determine the volume and average value of a function
Method of Instruction:

· All objectives will be achieved by means of a lecture, individual class work, group activities, projects and/or research papers and practice outside of class.
· Projects and /or research papers are an integral part of this class and will consist of 30% of your grade. 
· Plagiarism Statement:  Plagiarism is a serious offense.  The instructor will assign a zero to the assignment of which the student has plagiarized.  All consequences determined by Quinsigamond Community College plagiarism policy will also be applied

Course Goals:

· The goal of this course is to provide an understanding of mathematical concepts necessary for applications and entry into upper level math, science, business and economic courses.  
Course Topics:

When the course is completed, you will have mastered the introductory basics of differential and integral calculus.  Those topics include:

· Finding limits graphically and numerically                   

· Evaluate limits analytically

· Determining continuity and finding one-sided limits   

· Infinite Limits

· Derivative and Tangent Line Problem


· Basic Differentiation Rules and Rates of Change

· Product and Quotient Rules and Higher-Order Derivatives



· Chain Rule

· Implicit Differentiation


· Related Rates

· Extrema





· Rolle’s Theorem  
· The Mean Value Theorem
· Riemann Sums




· Fundamental Theorem of Calculus

· Integration by Substitution

· Concavity

· Curve Sketching

· Optimization Problems 
· Newton’s Method



· Business, Economic, Physical & Social Science Applications

· Antiderivative 

· Indefinite Integration



· Area

· Numerical Integration 
· Increasing and Decreasing Functions and the First Derivative Test

Basis for Student Grading:

Tests – 45%  


Project and/or Final Exam – 30%


Attendance and Quizzes -10%


Homework-15%
Attendance Policy:  You are expected to attend all classes. Notify me via email or phone prior to class if there are circumstances preventing you from attending class.  
Course Requirements:
· Graphing Calculator
· Use of a computer algebra system (MAPLE 11.0)
· Publisher code which provides access to publisher online website (provided with text or standalone)
Learning Assistance Resources
There are many resources available to you should you need extra assistance.  They are:
· “Help Me Solve This” 

· “View an Example”

· [image: image1.png]


“Ask My Instructor” [image: image2.png]



· Video Tutorial 

· Animations [image: image3.png]



· [image: image4.png]


Textbook Pages

· [image: image5.png]


Power Point

· Math Resource Center in The Harrington Center
·  www.qcc.mass.edu/mathsupport 
Homework Requirements:
· Homework will be given every day.  You are expected to complete the required homework.  
· All homework is on the publisher web site.  

· You must have access to:

· A computer with

· Online access
