Calculus

 (Abbott-Neill Text Book)


(I) Functions:

1.1 Equations of Functions
1.2 General Notation for Functions

1.3 Notation for Increases of Functions

1.4 Graphs of Functions

1.5 Inverse Functions

1.6 Implicit Functions

1.7 Functions of more than one Variable
(II) Variations in Functions - Limits:
2.1. Variations in Functions
2.2. Limits

2.3. Limit of a Function of the form 0/0

2.4. The Trigonometric Limit, Lim (Sin θ)/θ
Θ>0
2.5. Theorems on Limits

(III) Gradients:

3.1 Gradients of the Line joining two Points
3.2 Equation of a Straight Line

3.3 Approximating to Gradients of Curves

3.4 Definition of the Gradient of a Curve

3.5 Negative Gradient
(IV) Rate of Change:
4.1 The Average Change of a Function Over an Interval
4.2 The Average Rate of Change of a Non-Linear Function

4.3 Motion of a Body with Non-Constant Velocity

4.4 Graphical Interpretation

4.5 A Definition of Rate of Change

(V) Differentiation:

5.1 Algebraic Approach to the Rate of Change of a Function
5.2 The Derived Function

5.3 Notation for the Derivative

5.4 Differentials

5.5 Sign of the Derivative
(VI) Some Rules of Differentiation:

6.1 Differentiating a Sum
6.2 Differentiating a Product

6.3 Differentiating a Quotient
6.4 Function of a Function
6.5 Differentiating Implicit Functions

6.6 Successive Differentiation

6.7 Alternative Notation for Derivatives

6.8 Graphs of Derivatives
(VII) Maxima, Minima and Points of Inflexion:

7.1 Sign of The Derivative
7.2 Stationary Values

7.3 Turning Points

7.4 Maximum and Minimum Values

7.5 Which are Maxima and which are Minima?

7.6 A Graphical Illustration

7.7 Some Worked Examples

7.8 Points of Inflexion
(VIII) Differentiating the Trigonometric Functions:

8.1 Using Radians
8.2 Differentiating sin x

8.3 Differentiating cos x

8.4 Differentiating tan x

8.5 Differentiating sec x, cosec x, cot x

8.6 Successive Derivatives

8.7 Graphs of the Trigonometric Functions

8.8 Inverse Trigonometric Functions

8.9 Inverse Trigonometric Functions

8.10 Differentiating sin-1x and cos-1x

8.11 Differentiating tan-1x and cot-1x

8.12 Differentiating sec-1x and cosec-1x

(IX) Exponential and Logarithmic Functions:

9.11 Compound Interest Law of Growth
9.12 The Value of Lim (1 + 1/n)n
Θ>∞

9.13 The Compound Interest Law

9.14 Differentiating ex
9.15 The Exponential Curve

9.16 Natural Logarithms

9.17 Differentiating ln x

9.18 Differentiating General Exponential Functions

(X) Hyperbolic Functions:

10.1 Definitions of Hyperbolic Functions

10.2 Formulae Connected with Hyperbolic Functions

10.3 Derivatives of the Hyperbolic Functions
10.4 Graphs of the Hyperbolic Functions

10.5 Differentiating the Inverse Hyperbolic Functions

10.6 Summary of Inverse Functions Formulae

(XI) Integration - Standard Integrals:

11.1 Meaning of Integration

11.2 The Constant of Integration

11.3 The Symbol for Integration

11.4 Integrating a Constant Factor

11.5 Integrating xn
11.6 Integrating a Sum

11.7 Integrating 1/x

11.8 Integrals of Standard Forms

11.9 Additional Standard Integrals

(XII) Methods of Integration:

12.1 Introduction

12.2 Trigonometric Functions

12.3 Integration by Substitution

12.4 Some Trigonometrical Substitutions

12.5 The Substitution t = tan x/2

12.6 Worked Examples

12.7 Algebraic Substitutions

12.8 Integration by Parts
(XIII) Integration of Algebraic Fractions:

13.1 Rational Fractions

13.2 Denominators of the Form ax2 + bx + c

13.3 Denominator a Perfect Square

13.4 Denominator a Difference of Squares

13.5 Denominator a Sum of Squares

13.6 Denominators of Higher Degree
13.7 Denominators with Square Roots
(XIV) Area and Definite Integrals:

14.1 Areas by Integration

14.2 Definite Integrals

14.3 Characteristics of a Definite Integral

14.4 Some Properties of Definite Integrals
14.5 Infinite Limits and Infinite Integrals

14.6 Infinite Limits

14.7 Functions with Infinite Values

(XV) The Integral as a Sum - Areas:

15.1 Approximation to Area by Division into Small Elements

15.2 The Definite Integral as the Limit of a Sum

15.3 Examples of Areas

15.4 Sign of an Area

15.5 Polar Coordinates

15.6 Plotting Curves from their Equations in Polar Coordinates

15.7 Areas in Polar Coordinates

15.8 Mean Value

(XVI) Approximate Integration:

16.1 The Need for Approximate Integration

16.2 The Trapezoidal Rule

16.3 Simpson's Rule for Area

17.1 Volumes of Revolution:

17.2 Solids of Revolution

17.3 Volume of a Cone

17.4 General Formula for Volumes of Solids of Revolution

17.5 Volume of a Sphere
(XVII) Lengths of Curves:

18.1 Lengths of Arcs of Curves

18.2 Length in Polar Coordinates

(XVIII) Taylor's and Maclaurin's Series:

19.1 Infinite Series

19.2 Convergent and Divergent Series

19.3 Taylor's Expansion

19.4 Maclaurin's Series

19.5 Expansion by Differentiation & Integration of known Series

(XIX) Differential Equations:

20.1 Introduction and Definitions
20.2 Type I: One Variable Absent

20.3 Type II: Variables Separable

20.4 Type III: Linear Equations

20.5 Type IV: Linear Differential Equations with Constant Coefficients

20.6 Type V: Homogeneous Equations

(XX) Applications of Differential Equations:

21.1 Introduction

21.2 Problems Involving Rates

21.3 Problems Involving Elements
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