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R Starting with the concept of limit on which calculus is based upon and
gradually develop relevant techniques for differentiations and
integrations. Some applications will also be introduced.
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The objective of the course is to learn the basic techniques and ideas in calculus

#REZBE 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 are strongly recommended
not to take any other courses during this period. Course materials (text
book, lecture notes) are in English (though lecture will be given in Chinese),

adequate English reading is certainly a good thing to have.
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Textbook #(3£Z: Larson-Edwards-Shann Calculus
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Flexible Sections (£ &) p.3,1.2,1.3,1.4,1.5,2.1, See text for
details
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Sections (¥ #)2.2,2.3,2.4,2.5,2.6, 3.1, Course progress
depends on
students’level
Sections (¥ #) 3.2, 3.3, 3.5, 3.6, 3.7, 3.9,
Sections (¥ #1)4.1,4.2,4.3,4.4,4.5,5.1,
Sections (¥ #)5.2,5.3,5.4,5.5,5.6,5.7,
Sections (¥ ) 5.8,7.1,7.2,7.3,7.4,8.1
Sections (E ) 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8
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Contents of Textbook
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Preparation for Calculus



P.1 Graphs and Models
P.2 Linear Models and Rates of Change
P.3 Functions and Their Graphs
P.4 Fitting Models to Data
1  Limits and Their Properties
1.1 A Preview of Calculus
1.2 Finding Limits Graphically and Numerically
1.3 Evaluating Limits Analytically
1.4 Continuity and One-Sided Limits
1.5 Infinite Limits
2  Differentiation
2.1 The Derivative and the Tangent Line Problem
2.2 Basic Differentiation Rules and Rates of Change
2.3 Product and Quotient Rules and Higher-Order Derivatives
2.4 The Chain Rule
2.5 Implicit Differentiation
2.6 Related Rates
3 Applications of Differentiation
3.1 Extrema on an Interval
3.2 Rolle’s Theorem and the Mean Value Theorem
3.3 Increasing and Decreasing Functions and the First Derivative Test
3.4 Concavity and the Second Derivative Test
3.5 Limits at Infinity
3.6 A Summary of Curve Sketching
3.7 Optimization Problems
3.8 Newton’s Method
3.9 Differentials
4  Integration
4.1 Antiderivatives and Indefinite Integration
4.2 Area
4.3 Riemann Sums and Definite Integrals
4.4 The Fundamental Theorem of Calculus
4.5 Integration by Substitution
4.6 Numerical Integration
5  Logarithmic, Exponential, and Other Transcendental Functions
5.1 The Natural Logarithmic Function: Differentiation
5.2 The Natural Logarithmic Function: Integration
5.3 Inverse Functions
5.4 Exponential Functions: Differentiation and Integration
5.5 Bases Other than e and Applications



5.6 Inverse Trigonometric Functions: Differentiation
5.7 Inverse Trigonometric Functions: Integration
5.8 Hyperbolic Functions
6 Differential Equations
6.1 Slope Fields and Euler’s Method
6.2 Differential Equations: Growth and Decay
6.3 Separation of Variables and the Logistic Equation
6.4 First-Order Linear Differential Equations
7  Applications of Integration
7.1 Area of a Region Between Two Curves
7.2 Volume: The Disk Method
7.3 Volume: The Shell Method
7.4 Arc Length and Surfaces of Revolution
7.5 Work
7.6 Moments, Centers of Mass, and Centroids
7.7 Fluid Pressure and Fluid Force
8 Integration Techniques, L'Hopital’s Rule, and Improper Integrals
8.1 Basic Integration Rules
8.2 Integration by Parts
8.3 Trigonometric Integrals
8.4 Trigonometric Substitution
8.5 Partial Fractions
8.6 Integration by Tables and Other Integration Techniques
8.7 Indeterminate Forms and L'Hopital’s Rule
8.8 Improper Integrals



