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Preface for the Student 

This book focuses on the application of one-variable calculus to problems 
connected with physics, engineering, business, economics, biology, and 
chemistry. It is intended for the student who wants to "learn by doing." 

In the application of mathematics it is most important to represent and 
interpret visually the essentials of a given problem. Chapters I and II are 
concerned with problems in graphing and geometry. 

Chapters III, IV, V, and VI, respectively, deal with problems pertaining 
to physics and engineering, business and economics, biology and chemistry, 
and numerical methods. 

Chapters VII and VIII contain problems on the theory and techniques of 
calculus. 

Each of the first six chapters begins with a discussion of background 
material necessary for doing the corresponding problems. Each chapter has 
a section of Solved Problems worked out in detail, often with alternative 
methods of solution, and a section of Supplementary Problems for which 
answers and occasional comments are given in Chapter IX. 

In each chapter the order of problems approximates the order in which 
topics are encountered in most calculus courses. There are standard and 
difficult problems, the latter indicated by an asterisk (*). The student who 
masters the standard problems should have no trouble passing. The difficult 
problems offer a substantial challenge to the best of students. 

Each chapter may be studied independently of the others. However, a 
student should work on Chapters I and II before proceeding to Chapters 
III, IV, and V. 

An easy-to-use Index has each entry referenced to specific Solved and 
Supplementary Problems. 
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Preface for the Instructor 

For a course in one-variable calculus this book can be used as 

(1) the textbook for a course emphasizing problem-solving; 
(2) a resource book for stimulating problems; 
(3) a supplement to your textbook. 

The book contains about 1000 problems, including over 300 problems 
solved in great detail. There are approximately 350 diagrams. In comparison 
with other calculus books the emphasis is more on applied problems. 
Moreover, they are collected together according to the field of application. 
Some of the challenging problems are open-ended and use actual data (e.g., 
extrapolation of population data, or the speed limit for optimizing traffic 
flow on a bridge). The applied problems stress the concepts of calculus and 
require few techniques. 

Many of the problems have been drawn from homework exercises and 
recent examination papers of various Canadian universities. 

A detailed index is included. 

ix 



Acknowledgments 

I am indebted to the goodwill of many Canadian universities in providing 
me with valuable problems. The Canadian Mathematical Society helped 
with the collection of the problems. 

I want to thank my able student assistants Chun Lee, Christopher Lin, 
Marjorie Sayer, and, above all, Edmond Chow. (The University Youth 
Employment Program of the Province of British Columbia provided them 
with financial support). 

I am grateful to the many colleagues and friends who offered encourage
ment and advice during the preparation of the manuscript. In particular I 
thank Professors Ed Barbeau, University of Toronto; David Parker and 
Tony Rayner, University of Nottingham; Robert Israel, Charles McDowell, 
Hugh Thurston, and, posthumously, Ron Riddell, University of British 
Columbia. 

My wife, Cynthia, deserves special thanks for her patience through many 
trying moments. 

I thank Miss Kelly McLaughlin and Mrs. Joyce Davis for their typing; 
Landy Lee for the final illustrations; and Philip Loewen for a reading of the 
proofs. 

I also wish to thank Springer-Verlag New York for their cooperation in 
the final preparation and production of the manuscript. P. R. Halmos, the 
Editor of this series, provided some valuable suggestions for improvements. 

xi 



Contents 

Chapter I. Graphing 1 
Solved Problems 2 
Supplementary Problems 29 

Chapter II. Geometry 34 
Solved Problems 36 
Supplementary Problems 81 

Chapter III. Physics and Engineering 95 
Solved Problems 101 
Supplementary Problems 132 

Chapter IV. Business and Economics 143 
Solved Problems 147 
Supplementary Problems 163 

Chapter V. Biology and Chemistry 171 
Solved Problems 174 
Supplementary Problems 188 

Chapter VI. Numerical Methods 194 
Solved Problems 198 
Supplementary Problems 212 

Chapter VII. Theory 219 
Solved Problems 219 
Supplementary Problems 229 

xiii 



Chapter VIII. Techniques 235 
Solved Problems 
1. Precalculus (absolute value, inequalities, analytic geometry, 

trigonometry, logarithms, functions, inverse functions) 235 
2. Differentiation (chain rule, implicit differentiation, 

differentiation of integrals) 240 
3. Applications of Differentiation (tangent lines, normal lines, 

maxima and minima) 243 
4. Methods of integration (indefinite integrals) 248 
5. Methods of integration (definite integrals) 254 
6. Improper integrals 258 
7. Applications of definite integrals (area, volumes, arc length, 

area of a surface of revolution) 260 
8. Parametric curves 271 
9. Polar coordinates 277 

10. Sequences and infinite series, Taylor's formula, Taylor series 282 
11. Indeterminate forms 291 
12. Differential equations 296 

Supplementary Problems 
1. Precalculus 300 
2. Differentiation 301 
3. Applications of differentiation 303 
4. Indefinite integrals 305 
5. Definite integrals 307 
6. Improper integrals 308 
7. Applications of definite integrals 309 
8. Parametric curves 314 
9. Polar coordinates 316 

10. Sequences and infinite series, Taylor's formula, Taylor series 317 
11. Indeterminate forms 320 
12. Differential equations 323 
13. Miscellaneous 323 

Chapter IX. Answers to Supplementary Problems 326 
I. Graphing 326 

II. Geometry 338 
III. Physics and Engineering 342 
IV. Business and Economics 345 
V. Biology and Chemistry 348 

VI. Numerical Methods 350 
VII. Theory 353 

VIII. Techniques 355 



Contents 

Problem Sources 

Index 

Index of Symbols 

xv 

371 

375 

385 




