教学大纲
Syllabus for Calculus
Course Name: Calculus
Course Number: 

Credit: 1 (48)

Faculty Member:Xiong Bo
               Zhu Xiaowu
               Hu Kun
School: School of statistics and mathematics
Prerequisite: none
Calculus
Course objectives

This course provides a modern elementary introduction to Calculus. Calculus is a subject of crucial importance to students majoring in engineering, economics and management. The objects of  Calculus include  Limit, derivatives and integrals.Through the study of this course, students will be able to master the basic concepts, basic theories and basic methods as well, which will lay a good foundation for further study. Other purposes of this course is to further improve the basic arithmetic, logical reasoning and innovation ability, the ability to strengthen mathematical literacy and using linear algebra knowledge to solve problems.

Learning goals

The main goal of this course is to help students master the basic concepts and skills they will use later in their careers, foster the students’ ability of abstraction thinking and logical thinking, to improve the students’ ability to solve practical problems.

Course requirements and student evaluation

Expectations

1. Extracurricular exercise: students are required to finish appropriate exercises after every class.
2. Extracurricular reading: students are required to read recommended reference books and reference materials.
Testing and evaluation system

The final examination (held during final exam period) is comprehensive. All assigned readings are examinable. 

DateWeight
Attendance20%

Final exam        80%

Total                               100 %

Required readings     The Calculus Bible
Schedule of Class Sessions

Sessions         TopicBook chapter

Part 1 Function
1                                      Four Ways to Represent a Function
2               Inverse Functions
Part 2Limits and Continuity
1                                      The Limit of a Function
2               Calculating Limits Using the Limit Laws

3                                       Continuity

4                                       Limits at Infinity

Part 3Derivative
1                                  TangentsVelocitiesand Other Rates of Change
2               Derivatives

3                                       The Derivative as a Function

4                                       Differentiation Rules

5                                  The Chain Rule

6                                       Implicit Differentiation

7                                  Higher Derivatives

Part 4Application of differentiation
1                                  Maximum and Minimum Values
2           The Mean Value Theorem
3                                    How Derivatives Affect the Shape of a Graph

4                                       L’Hospital’s Rule
Part 5Integrals 
1                                  Areas and Distances
2           The Definite Integral
3                                  The Fundamental Theorem of Calculus
4                                       Indefinite Integrals

5                                  The Substitution Rule

6                                  Applications of Integration
Chapter 1  Functions

The fundamental objects that we deal with in calculus are functions. This chapter prepares the way for calculus by discussing the basic ideas concerning functions, their graphs, and ways of transforming and combining them.We stress that a function can be represented in different ways: by an equation, in a table, by a graph, or in words. We look at the main types of functions that occur in calculus and describe the process of using these functions as mathematical models of real-world phenomena. We also discuss the use of graphing calculators and graphing software for computers.
Section1 Four Ways to Represent a Function

Section2  Inverse Functions 

Chapter 2 Limits and Continuity
In this chapter we see how limits arise when we attempt to find the tangent to acurve orthe velocity of an object.
Section1 The Limit of a Function

Section2 Calculating Limits Using the Limit Laws

We used calculators and graphs to guess the values of limits, but we saw thatsuch methods don’t always lead to the correct answer. In this section we use the following properties of limits, called the Limit Laws, to calculate limits.

 Section 3 Continuity

The limit of a function as approaches can often be foundsimply by calculating the value of the function at . Functions with this property are calledcontinuous at a. We will see that the mathematical definition of continuity correspondsclosely with the meaning of the word continuity in everyday language. (A continuousprocess is one that takes place gradually, without interruption or abrupt change.)

Section 4 Limits at Infinity

In this section we let become arbitrarily large (positive or negative)and see what happens to y .

Chapter 3 Derivative
Now that we have defined limits and have learned techniques forcomputing them, we return to the tangent and velocity problems with the ability to calculateslopes of tangents, velocities, and other rates of change.

Section 1 TangentsVelocitiesand Other Rates of Change

Section2 Derivatives

In fact, limits of the form
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arise whenever we calculate a rate of change in any of the sciences or engineering, such asa rate of reaction in chemistry or a marginal cost in economics. Since this type of limitoccurs so widely, it is given a special name and notation.

Section3 The Derivative as a Function

The function is called the derivative of
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 because it has been “derived” from
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 bythe limiting operation in
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Section4 Differentiation Rules

In this section we learn how to differentiate constant functions, power functions, polynomials,and exponential functions etc.When new functions are formed from old functions by addition, subtraction, or multiplicationby a constant, their derivatives can be calculated in terms of derivatives of the oldfunctions. 

Section 5 The Chain Rule

The derivative of the composite function 
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. This fact is one of the most important of the differentiation rules and iscalled the Chain Rule.

Section6 Implicit Differentiation

Section 7 Higher Derivatives

If 
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is a differentiable function, then its derivative 
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[image: image15.wmf]f

.
Chapter 4Applications of Differentiation

We have already investigated some of the applications of derivatives, but now that we know the differentiation ruleswe are in a better position to pursue the applications of differentiationin greater depth. Here we learn how derivativesaffect the shape of a graph of a function and, in particular,how they help us locate maximum and minimum values of functions. Many practicalproblems require us to minimize a cost or maximize an area or somehow findthe best possible outcome of a situation. In particular, we will be able to investigatethe optimal shape of a can and to explain the location of rainbows in the sky.

Section 1 Maximum and Minimum Values

Section 2 The Mean Value Theorem

In this section we will see that many of the results of this chapter depend on one central fact, which iscalled the Mean Value Theorem.

Section3 How Derivatives Affect the Shape of a Graph

Many of the applications of calculus depend on our ability to deduce facts about a functionf from information concerning its derivatives. Because 
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, it tells us the direction in which the curve proceedsat each point. So it is reasonable to expect that information about
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Section 4  L’Hospital’s Rule

Chapter 5 Integrals

In Chapter 3 we used the tangent and velocity problems tointroduce the derivative, which is the central idea in differentialcalculus. In much the same way, this chapter startswith the area and distance problems and uses them to formulatethe idea of a definite integral, which is the basicconcept of integral calculus. 

Section 1 Areas and Distances

In this section we discover that in trying to find the area under a curve or the distancetraveled by a car, we end up with the same special type of limit.

Section 2 The Definite Integral

Section3 The Fundamental Theorem of Calculus

The Fundamental Theorem of Calculus is appropriately named because it establishes aconnection between the two branches of calculus: differential calculus and integral calculus.Differential calculus arose from the tangent problem, whereas integral calculus arosefrom a seemingly unrelated problem, the area problem. Newton’s teacher at Cambridge,Isaac Barrow (1630–1677), discovered that these two problems are actually closelyrelated. In fact, he realized that differentiation and integration are inverse processes. TheFundamental Theorem of Calculus gives the precise inverse relationship between thederivative and the integral. It was Newton and Leibniz who exploited this relationship andused it to develop calculus into a systematic mathematical method. In particular, they sawthat the Fundamental Theorem enabled them to compute areas and integrals very easilywithout having to compute them as limits of sums.

Section 4 Indefinite Integrals

In this section we introduce a notationfor antiderivatives, review the formulas for antiderivatives, and use them to evaluate definiteintegrals. 

Section 5 The Substitution Rule

Section 6  Applications of Integration

In this section we explore some of the applications of thedefinite integral by using it to compute areas betweencurves. The common theme is the following general method,which is similar to the one we used to find areas undercurves. Finally we evaluate the integral using the Fundamental Theorem of Calculus or theMidpoint Rule.
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