
Contents
 

Preface ix• 
Introduction. Reference formulas and curves 

Vadables, Functions, and limits 13 

1. Constants and Variables. 2. Functions. 3. Functional 
Notation. 4. Limit of a Variable. 5. Theorems on Limits. 
6. Limit of a Function. 7. Infinity. 8. Continuity. 

2 Differentiation and Applications 19 

9. Increments. 10. D"erivative. 11. Derivatives of Powers 
of x. 12. Slope of a Curve. 13. Velocity and Acceleration. 
!,i. Maxima and Minima; Critical Points. 15. Higher De­
rivatives. 16. Points of Inflection; Concavity. 17. Applica­
tions of Maxima and Minima. 18. Differentials. 19. Ap­
proximations and Errors. 

3 Integration of Powers 44 

20. Integration. 21. Integration of Powers. 22. Constant 
of Integration. 23. Differential of Area. 24. Definite In­
tegrals. 25. Calculation of Areas. 26. Fundamental 
Theorem. 27. Plane Areas in Rectangular Coordinates. 
28. Volumes of Solids of Revolution. 

4 Applications of Integration 61 

29. Moment of Mass; Centroids. 30. Centroid of a Plane 
Area. 31. Centroid of a Solid of Revolution. 32. Moment 
of Inertia; Radius of Gyration. 33. Mo.nt of Inertia of an 
Area. 34. Moment of Inertia of a Solid of Revolution. 
35. Fluid Pressure. 36. Work. 

v 5 Differentiation of Algebraic Functions 80 

37. Introduction. 38. Formulas for Differentiation. 39. 
Formulas for Differentiation (continued). 40. Different!a­
tion of Implicit Function~. 41. Summary of Formulas. 

/6 Differentiation of Transcendente:tl :Fuh:ctions 92 

42. Transcendental Fh~~tions.·., 43.' Pr~perties of Trig­
onometric Functions. 44. Limit of sin 8/8. 45. Derivatives 
of Trigonometric Furic~io~s. 46. Properties of Inverse 

" ;. 

Administrator
Text Box
517 PET



Contents 

Functions. 47. Derivatives of Inverse 
Trigonometric Functions. 48. Exponential and Logarith­
mic Functions. 49. Derivatives of Logarithmic Functions. 
50. Derivatives of Exponential Functions. 51. Summary 
and Applications. 

7 Parametric Equations, Curvature, and Roots 114 
52. Parametric Representations. 53. Derivatives in Para­
metric Form. 54. Differential of Arc Length. 55. Curva­
ture. 56. Circle of t!trvature. 57. Center of Curvature. 
58. Evolutes. 59. Newton's Method. 

8 Differentiation with Respect to Time. 127 
60. Time-Rates. 61. Curvilinear Motion. 62. Tangential 
and Normal Components of Acceleration. 63. Angular 
Velocity and Acceleration. 

9 Polar Coordinates 139 
64. Polar Coordinates. 65. Angle between the Radius 
Vector and Tangent. 66. Differential of Arc. 67. Curva­
ture. 68. Radial and Transverse Components of Velocity 
and Acceleration. 

10 Indeterminate Forms 149 
69. Rolle's Theorem. 70. Law of the Mean. 71. The 
Indeterminate Form 0/0. 72. The Indeterminate Form 
ro / ro. 73. The Indeterminate Form o· ro. 74. The In­
determinate Form ro - ro. 75. The Indeterminate Forms 
()O, roo, 1"'. 

11 Curve Tracing 157 
76. Graphs of Curves in Rectangular Coordinates. 77. 
Oblique Asymptotes Determined by Inspection. 78. As~. 

ymptotes to an Algebraic Curve. 79. Singular Points of 
Algebraic Curves. 80. Summary of Curve Tracing. 

12 Integration Formulas 168 
81. Introduction. 82. Formulas of Integration. 83. Inte­
gration of Powers. 84. Integration of EXJ2Q!1en-tial Func­
tions. 85. Integration of Trigonometric Functions. 86. 
Transformations of Trigonometric Integrals. 87. Integrals 
Giving Inverse Trigonometric Functions. 88. Additional 
Formulas of Integration. 89. Ilhproper Integrals. 

13 Integration Procedures 187 
90. Introduction. 91. Integration by Parts. 92. Algebraic 
Substitutions. 93. Trigonometric Substitutions. 94. Inte­
gration of Rational Fractions. 95. Miscellaneous Substitu­
tions. 96. Use of Integration Tables. 97. Approximate 
Integration. Trapezoidal Rule. 98. Simpson's Rule. 

c:A' 



Contents 

14 Additional Applications of Integration 217 
99. Area in Polar Coordinates. 100. Length of a Plane 
Curve. 101. Centroid and Moment of Inertia of Arc. 102. 
Surface of Revolution. 103. Volumes of Solids with Known 
Cross Sections. 104. Average Value. 

15 Infinite Series 231 
105. Sequences and Series. 106. Convergent and Divergent 
Series. 107. Theorems on Convergence. 108. The Integral 
Test. 109. Comparison Tests. 110. Ratio Test. 111. Al­
ternating Series. 112. Absolute and Conditional Con­
vergence. 113. Power Series. 

.~ Expal'lsion of Functions 247 

114. Introduction. 115. Maclaurin's Series. 116. Algebraic 
Operations with Power Series. 117. Differentiation' and 
Integration of Power Series. 118. ApproxiII?-ation Formulas 
Derived from Power Series. 119. Taylor's Series. 120. 
Taylor's Theorem. 

17 Hyperbolic Functions 261 
121. Definitions of the Hyperbolic Functions. 122. Identi­
ties Involving Hyperbolic Functions. 123. Derivatives and 
Integrals of Hyperbolic Functions. 124. The Inverse 
Hyperbolic Functions. 125. Derivatives of the Inverse 
Hyperbolic Functions. 126. Integrals Leading to Inverse 
Hyperbolic Functions. 127. Relations Between· Trig­
onometric and Hyperbolic Functions. 128. Geometric 
Interpretation of Hyperbolic Functions. 

@ Partial Differentiation 272 
"... ' 129. Functions of Two or More Variables; Continuity. 130.
 

'Partial Derivatives. 131. Geometric Interpretation of Par­

tial Derivatives. 132. Partial Derivatives of Higher Order.
 
133. Increment and Total Differential of a Function. 
134. ApprCJ![imatiOns and Errors. 135. Total Derivatives. 
136: Differentiation of Implicit Functions.' 137. Tangent 
Line and Normal Plane to a Curve. 138. Normal Line and 
Tangent Plane to a Surface. 139. Maxima and Minima. 
140. 'taylor's Formula. for Functions of Two Variables. 
141. Sufficient Condition for a Maximum or Minimum. 

.!2... Multiple Integrals 298 
142. Double Integrals. 143. Plane Areas by Double Inte­
gratib"n. 144. Centroid and Moment of Inertia of a Plane 
Area. 145. Plane Areas in Polar Coordinates. 146. Volumes 
by Double Integration. 147. Volumes in Cylindrical Co­
ordinates. 148. Areas of Curved Surfaces. 149. Triple 



Contents 

\ntegrals. 150. Volumes by Triple Integration. 151. Center 
of Gravity and Moment of Inertia of a Solid. 152. Triple 
Integrals in Cylindrical Coordinates. 153. Triple Integrals 
in Spherical Coordinates. 

-{( 2~QLfferential Eguations _ 327 
154. Definitions. 155. Solutions of Differential Equ.ations. 
156. Differential Equations of First Order and First Degree. 
157. Linear Equations of the First Order. 158. Equations 
Reducible to Linear Equations. 159. Second Order Equa­
tions Reducible to First Order. 160. Linear Differential 
Equations of Order n. 161. Homogeneous Equations with 
Constant Coefficients. 162. Non-Homogeneous Equations 
with Constant Coefficients. 

Table of Integrals 347 

Numerical Tables 354 
I. Powers, Roots, Reciprocals. II. Natural. Logarithms. 
III. Exponential and Hyperbolic Functions. IV. Trigo­
nometric Functions. V. Common Logarithms. 

Index 363 




