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We will start with basic concepts and applications of Calculus for polynomial functions. Then extend the knowledge and skills to
cover algebraic functions, exponential and logarithmic functions, and trigonometric functions. The overall content will be equivalent
to that of the first semester United Courses of Calculus for the Engineering/Science colleges in NCU.
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The objective of the course is to learn the basic techniques and ideas in calculus such as limits, differentiation and integration and
apply these techniques in formulating and solving problems. The theoretical aspect of calculus is also emphasized.
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Since the course is held on a tight schedule, and the learning of mathematics requires time to digest, students taking this class have to
be highly focused. Course materials, including textbook, lecture notes, quiz and exam items, are in English (though lectures will be

given in Chinese). Students should prepare themselves for reading English materials.For a quick start, students shall have the
textbook ready before the first lecture.

Students are expected to devote approximately 12 hours per week to study for this course. Meeting hours excluded.
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Thomas' Calculus 14/¢ in SI Units, Thomas.
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1 7/11-7/15 Chapters 1 and 2.

2 7/18-7/22 Chapters 3 and 4. ood
3 7/25-7/29 Chapter 5.

4 8/1-8/5 Chapter 6. ood
5 8/8-8/12 Chapter 7.

6 8/15-8/19 Chapter 8. ood

In this course, we will study the following topics:

1. Functions and Models.

2. Limits: definition of a limit, continuity.

3. Derivatives: differentiation rules, derivatives of trigonometric functions, chain rule, implicit differentiation, etc.

4. Applications of Differentiation: extreme values, mean-value theorem, monotonic functions, concavity, optimization problems,
Newton method, antiderivatives, etc.

5. Integrals: definite integral, fundamental theorem of calculus, indefinite integrals, substitution rule, etc.

6. Applications of Integration: areas, volumes, arc length, area of a surface of revolution, work, etc.

7. Inverse Functions: natural logarithms, exponential functions, inverse trigonometric functions, hyperbolic functions, etc.

8. Techniques of Integration: integration by parts, partial fractions, trigonometric integrals, trigonometric substitutions, improper
integrals, etc.

Contents of Textbook




1 Functions

1.1 Functions and Their Graphs

1.2 Combining Functions; Shifting and Scaling Graphs
1.3 Trigonometric Functions

1.4 Graphing with Software

2 Limits and Continuity

2.1 Rates of Change and Tangents to Curves
2.2 Limit of a Function and Limit Laws

2.3 The Precise Definition of a Limit

2.4 One-Sided Limits

2.5 Continuity

2.6 Limits Involving Infinity; Asymptotes of Graphs
3 Derivatives

3.1 Tangents and the Derivative at a Point
3.2 The Derivative as a Function

3.3 Differentiation Rules

3.4 The Derivative as a Rate of Change

3.5 Derivatives of Trigonometric Functions
3.6 The Chain Rule

3.7 Implicit Differentiation

3.8 Related Rates

3.9 Linearization and Differentials

4 Applications of Derivatives

4.1 Extreme Values of Functions
4.2 The Mean Value Theorem
4.3 Monotonic Functions and the First Derivative Test

4.4 Concavity and Curve Sketching



4.5 Applied Optimization

4.6 Newton’ s Method

4.7 Antiderivatives

5 Integrals

5.1 Area and Estimating with Finite Sums

5.2 Sigma Notation and Limits of Finite Sums

5.3 The Definite Integral

5.4 The Fundamental Theorem of Calculus

5.5 Indefinite Integrals and the Substitution Method

5.6 Definite Integral Substitutions and the Area Between Curves

6 Applications of Definite Integrals

6.1 Volumes Using Cross-Sections
6.2 Volumes Using Cylindrical Shells
6.3 Arc Length

6.4 Areas of Surfaces of Revolution
6.5 Work and Fluid Forces

6.6 Moments and Centers of Mass

7 Transcendental Functions

7.1 Inverse Functions and Their Derivatives

7.2 Natural Logarithms

7.3 Exponential Functions

7.4 Exponential Change and Separable Differential Equations
7.5 Indeterminate Forms and L’ Hopital’ s Rule

7.6 Inverse Trigonometric Functions

7.7 Hyperbolic Functions

7.8 Relative Rates of Growth

8 Techniques of Integration




8.1 Using Basic Integration Formulas

8.2 Integration by Parts

8.3 Trigonometric Integrals

8.4 Trigonometric Substitutions

8.5 Integration of Rational Functions by Partial Fractions
8.6 Integral Tables and Computer Algebra Systems

8.7 Numerical Integration

8.8 Improper Integrals
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https://pdc.adm.ncu.edu.tw/Course/fresh/fresh_i.asp
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