MAT 2150 - 001   Calculus with Applications



      Summer 2008 
Instructor
        
Guo Wei
Time                     
MTWRF 10:00-11:50am   and   TR 12:30-2:20pm
Classroom           
SCI 1256
Office Information       
SCI 1215,  (910) 521 - 6582,  guo.wei@uncp.edu
Office Hours        
MWF 1:00-2:30, TR 2:30-4:00, or by appointment
Textbook              
Lial et. al: Calculus & Its Applications, 9th ed.
Prerequisite         
MAT 1070 (College Algebra) 

or MAT 1090 (Precalculus: College Algebra & Trigonometry) or equivalent

Course Links      
1.   
http://www.uncp.edu/home/wei 
                              
2.   
http://www.sosmath.com/calculus/calculus.html
                              
3.   
http://www.uncp.edu/handbook (Academic Honor Code) 

Description 
This course includes the study of functions of one variable: derivatives, integrals, and their applications in other fields such as biology and business. Special attention will be given to exponential functions with respect to growth and decay applications. Some selected topics on multivariable functions will be covered in the course. 
        Mathematical Analysis (Calculus is the basic part), Topology (i.e., geometry of sets of points, developed from geometric shapes of objects), and Abstract Algebra (Linear Algebra is part of, other parts include various algebraic structures such as Group, Ring, Field etc) are three foundations of modern Mathematics. On the other hand, these 
three branches of Mathematics are closely related and deeply interacted, and you will really realize this at the time when you model and solve an application problem using Mathematics. Certain basic knowledge of Geometry is necessary for better learning of Calculus (especially for multivariable functions), and basic methods and results 
of Algebra become necessary tools for using Calculus solving application problems. These basic facts from Geometry and Algebra are also fundamental at their own rights/roles in Mathematics.

Goal 
Introduce the concepts differentiation and integration as well as their computational methods in such a way that is intuitive for students: an example – a theorem – an application. Guide students to read and review selected materials of textbook. By completing all the homework assignments, students can better understand Calculus and improve significantly their ability to solve applied problems using Calculus. All students need: read textbook materials for each class prior to the class, attend every class on time and focus on the lecture throughout the class,  review the class notes immediately after the class, re-read the textbook and compare with the class notes, and finally complete all the assignments timely and independently. 

Objectives 
After the completion of this course, in addition to computational methods, students will 
also understand the following: 

        Unlike Elementary Mathematics, in Calculus we study the relationship between variables, and the approach is the consideration of various kinds of limits. Differentiation and Integration, two most fundamental concepts/operations, originated in calculating the instantaneous velocity v(t) of a moving object given the position function s(t) (or calculating the slope of the tangent line at a point of the graph of a function) and computing the position s(t) given the velocity v(t) (or computing the area of a region in plane or the volume of a solid in space), 
respectively. These two fundamental operations are inverses each other, and the internal connection between these operations is characterized by the so-called Fundamental Theorem of Calculus. 

        Calculus includes two parts: Differential Calculus and Integral Calculus. Both have many wonderful and successful applications in the modern sciences and technologies. For instance, the well-known Newton's Three Laws can be described in the differential forms, and the famous Maxwell's Equations that represent one of the most elegant and concise ways to state the fundamentals of electricity and magnetism are given in the differential and integral forms.

General Education Objectives 
The rationales of the course are described as follows: 
To help students read analytically and think critically 
To help students communicate effectively in writing and in speaking 
To develop students’ quantitative and scientific skills 
To develop the ability to analyze, weigh evidence, and make statistical inferences 
To demonstrate knowledge of the purpose, methods and principles of scientific inquiry 
To demonstrate knowledge of effects of technology upon physical/human environment 
To develop students’ abilities in the statistical problem description; data collection, organization and analysis; problem modeling; and problem solving 

Remind 
If you miss without making-up even one class, you may find it extremely hard to catch up. The study of this course requires continuous efforts throughout. 
Content 
        Chapter        R:  Algebra References 







        Chapter 
1:   Linear Functions



Slopes and equations of lines, Linear functions, Least squares line
Exam 1 (chap 0-1)
        Chapter 
2:   Nonlinear Functions



Translation and Reflections of quadratic functions, Polynomial and rational functions,



Exponential and logarithmic functions, Growth and decay 
        Chapter 
3:   The Derivatives 



Limits, Continuity, Rates of change, Derivative, Differential 

        
        Chapter 
4:   Calculating the Derivative



Techniques for finding derivatives, Product and quotient rules, Chain rule, 

Derivatives of Exponential and logarithmic functions


Exam 2 (chap 3-5)
        Chapter 
5:   Graphs and the Derivative



Monotone functions, extrema, Higher derivatives, Concavity, Second derivative test, 


Curve sketching

        Chapter 
6:   Applications of the Derivative



Absolute extrema and applications, Business applications, Implicit differentiation, 


Related rates, Linear approximation

        Chapter 
7:   Integration






Exam 2 (chap 6-7)


Antiderivatives, substitute method, Area and definite integral, Fundamental theorem, 


Area between two curves, numerical approximation

        *Chapter 
8:   Further Techniques and Applications of Integration
        *Chapter
9:   Multivariable Calculus
Homework 
There will be approximately 8 homework assignments. Before you work on any assignment, you should spend enough time to read the textbook, review class notes, and visit course web sites. Everyone must work out every assignment independently unless it is a group assignment or, when indicated, it allows discussions. Homework and Lab assignments are critically important for a successful study of the course and must be completed independently, on time and at your best efforts. You are required to check the course web site frequently and regularly to get the assignments as soon as they are posted.

Exams
        3 in-class exams (being noticed 3 days in advance) and the comprehensive final exam (Thursday, June 26, 10:00-12:00, SCI 1256).

Grading
        HWs/Labs - 30%; In-class exams - 45% (15% each); Final exam - 25%;
        Total score (= HWs/Labs + In-class exams + Final) = 100.

Attendance
        Class attendance is mandatory and will be checked from time to time. Good attendance can earn up to 5%. Example: if your Total score is 85 (which is a B) and your attendance is perfect (so you get 5 additional pts), your overall course score will be 90 (which is an A-).
Course letter grade 

	A
	A-
	B+
	B
	B-
	C+
	C
	C-
	D+
	D
	D-
	F

	>=92
	>=89
	>=87
	>=83
	>=79
	>=77
	>=73
	>=69
	>=67
	>=63
	>=59
	<59


The last day to drop with a “W” grade is Friday, June 13. 

Note: Any student with a documented disability needing academic adjustments is requested to speak directly to Disability Support Services and the instructor, as early in the semester (preferably within the first week) as possible. All discussions will remain confidential. This publication is available in alternative formats upon request. Please contact the Disability Support Services, DF Lowry building, (910) 521-6695. This publication is available in alternative formats upon request.  

University’s Emergency Information Hotline: Phone (910) 521-6888 and Web site http://www.uncp.edu/relations/eih.htm. 

