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                                                        Date: 1.11.16
Calculus 1: 88731
Type of course: lecture/recitation
Year of Studies:       תשעח             Semester:       A          Hours/credits: 4.0








     (3+1 lecture/recitation)
Courses web site: tba
Prequisites: Precalculus—including a high degree of technical proficiency with algebra and trigonometry; facility with various types of functions (polynomials, rational, root, trigonometric, logarithmic, exponential); and familiarity with the concepts of limits and continuity.

Previous exposure to the concept of the derivative is recommended but not required.  Please note that Chapters 1-3.5 will be covered briefly in first three weeks of the course (see table). 
Course objectives:
· Understanding the main ideas of differential calculus including limits, continuity and derivatives
· Developing computational proficiency with derivatives
· Using the derivative to understand and model functions, including approximation using the tangent line and the behavior of functions

· Applying differential calculus as a tool for modeling and solving problems. 
· Understanding the main elements of integral calculus: antiderivatives, indefinite integrals and definite integrals
Course Description: This course begins with a review of functions, limits and continuity.  It continues with a brief treatment of the formal definition of the derivative via limits and basic properties of the derivative.  Theorems on the derivative, derivatives as a tool for understanding and approximating functions and applications of the derivative will be covered comprehensively.  The course concludes with the basic concepts of integral calculus: antiderivatives, indefinite integrals and definite integrals
The Process of the Course: 

The course consists of three hours of lecture, integrating symbolic manipulation software as needed, and a one-hour question/answer recitation.
 Detailed Schedule:
	Comment
	Required Reading
	Week
	Topic

	
	Hughes-Hallet: 1.1-1.6, 1.8
	1


	Review of pre-calculus

· definition of a function

· library of functions (polynomials, rational functions, root functions, trigonometric functions, logarithmic and exponential functions
Limits
· informal definition and theorems

· computational techniques

· limits of trigonometric functions 

	
	HH: 1.7, 2.1, 2.2, 2.4, 2.5
	2
	Continuity

Rate of change—via physics
Derivatives
· definition

· the derivative at a point
· the derivative function

· Leibniz notation

· the second derivative

	
	HH: 3.1, 3.2, 3.3, 3.5
	3
	Basic derivatives

· powers and polynomials

· exponential functions

· trigonometric functions
Derivative Theorems

· product rule

· quotient rule

	
	HH: 3.4
	4
	Derivative Theorems

· chain rule

	
	HH:  3.7, 3.9
	5
	Linear approximation
· tangent line

· differential

Implicit functions and their derivatives

	
	HH: 4.1, 4.2
	6
	Using the first and second derivatives to understand functions
· increasing and decreasing behavior of a function

· concavity
· local extrema and inflection points

	
	HH: 4.3, 4.5, 2.7
	7-8
	Optimization and modeling

L’Hopital’s rule, growth and dominance

	
	Hughes-Hallet: 5.1, 5.2
	9
	The definite integral

· introduction via physics

· area under the curve

· Riemann sums

· definition via Riemann sums

	
	HH: 5.3, 5.4
	10
	The definite integral

· The Fundamental Theorem of Calculus
 Part 1

· properties of definite integrals
 

	
	HH: 6.1, 6.2 
	11
	The antiderivative and the indefinite integral
· introduction

· properties

· computing basic anti-derivatives

	
	
	12
	Review


Course structure:
Requirements:
· Weekly homework assignments.
· Weekly quizzes:  There is a quiz every Monday at 16:30. There are no make-up quizzes.  Quizzes missed due to excused absences will be dropped from your average.
· Final Exam
Grade Components:

· Participation*-10%

· Homework/Quizzes**-30% 

· Final Exam-60%

*You may miss up to four classes without penalty.  For every additional (unexcused) absence, your participation grade will decrease by 1 out of 20 points

**Homework will be assigned every week.  There will be weekly quizzes.  The two lowest quiz grades will be dropped.  
Bibliography: 
     Required Textbook:

· Hughes-Hallett, Deborah, et al. Calculus: Single Variable, 6th Edition.  Wiley, 2013
Optional:

· Larson, Ron, and Bruce H. Edwards. Calculus (10th Edition). Cengage Learning, 2013.
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