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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
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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.

Learning resources include on-line lecture videos, computer algebra system (with public domain license), and an on-line
exercise platform. Although there are public machines available on campus, a personal device will be helpful. Any basic web-
compatible computer will do the job.

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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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.
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