INSTRUCTOR’S SOLUTIONS MANUAL
SINGLE VARIABLE

ELKA BLOCK FRANK PURCELL

THOMAS’ CALCULUS

EARLY TRANSCENDENTALS
THIRTEENTH EDITION

Based on the original work by

George B. Thomas, Jr

Massachusetts Institute of Technology

as revised by

Maurice D. Weir

Naval Postgraduate School

Joel Hass

University of California, Davis

with the assistance of

Christopher Heil

Georgia Institute of Technology

PEARSON

Boston Columbus Indianapolis New York San Francisco Upper Saddle River
Amsterdam Cape Town Dubai London Madrid Milan Munich Paris Montreal Toronto

Delhi Mexico City Siao Paulo Sydney Hong Kong Seoul Singapore Taipei Tokyo




This work is protected by United States copyright laws and is provided solely
for the use of instructors in teaching their courses and assessing student
learning. Dissemination or sale of any part of this work (including on the
World Wide Web) will destroy the integrity of the work and is not permit-
ted. The work and materials from it should never be made available to

students except by instructors using the accompanying text in their

classes. All recipients of this work are expected to abide by these

restrictions and to honor the intended pedagogical purposes and the needs of
other instructors who rely on these materials.

The author and publisher of this book have used their best efforts in preparing this book. These efforts include the
development, research, and testing of the theories and programs to determine their effectiveness. The author and
publisher make no warranty of any kind, expressed or implied, with regard to these programs or the documentation
contained in this book. The author and publisher shall not be liable in any event for incidental or consequential
damages in connection with, or arising out of, the furnishing, performance, or use of these programs.

Reproduced by Pearson from electronic files supplied by the author.

Copyright © 2014, 2010, 2008 Pearson Education, Inc.
Publishing as Pearson, 75 Arlington Street, Boston, MA 02116.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior written

permission of the publisher. Printed in the United States of America.

ISBN-13: 978-0-321-88408-4
ISBN-10: 0-321-88408-6

123456771716151413

www .pearsonhighered.com

PEARSON



TABLE OF CONTENTS

1 Functions 1

1.1 Functions and Their Graphs 1
1.2 Combining Functions; Shifting and Scaling Graphs 8
1.3 Trigonometric Functions 18
1.4 Graphing with Software 26
1.5 Exponential Functions 31
1.6 Inverse Functions and Logarithms 34
Practice Exercises 43
Additional and Advanced Exercises 52

2 Limits and Continuity 59

2.1 Rates of Change and Tangents to Curves 59

2.2 Limit of a Function and Limit Laws 62

2.3 The Precise Definition of a Limit 73

2.4 One-Sided Limits 81

2.5 Continuity 86

2.6 Limits Involving Infinity; Asymptotes of Graphs 92
Practice Exercises 102
Additional and Advanced Exercises 108

3 Differentiation 115

3.1 Tangents and the Derivative at a Point 115
3.2 The Derivative as a Function 121
3.3 Differentiation Rules 131
3.4 The Derivative as a Rate of Change 138
3.5 Derivatives of Trigonometric Functions 144
3.6 The Chain Rule 152
3.7 Implicit Differentiation 162
3.8 Derivatives of Inverse Functions and Logarithms 170
3.9 Inverse Trigonometric Functions 180
3.10 Related Rates 186
3.11 Linearization and Differentials 192
Practice Exercises 199
Additional and Advanced Exercises 214



4 Applications of Derivatives 219

4.1 Extreme Values of Functions 219
4.2 The Mean Value Theorem 233
4.3 Monotonic Functions and the First Derivative Test 239
4.4 Concavity and Curve Sketching 253
4.5 Indeterminate Forms and L’Hopital’s Rule 280
4.6 Applied Optimization 290
4.7 Newton's Method 304
4.8 Antiderivatives 309
Practice Exercises 318
Additional and Advanced Exercises 336

5 Integration 343

5.1 Area and Estimating with Finite Sums 343
5.2 Sigma Notation and Limits of Finite Sums 348
5.3 The Definite Integral 354
5.4 The Fundamental Theorem of Calculus 369
5.5 Indefinite Integrals and the Substitution Method 379
5.6 Substitution and Area Between Curves 387
Practice Exercises 407
Additional and Advanced Exercises 422

6 Applications of Definite Integrals 431

6.1 Volumes Using Cross-Sections 431
6.2 Volumes Using Cylindrical Shells 443
6.3 Arc Length 454
6.4 Areas of Surfaces of Revolution 462
6.5 Work and Fluid Forces 468
6.6 Moments and Centers of Mass 479
Practice Exercises 492
Additional and Advanced Exercises 501

7 Integrals and Transcendental Functions 507

7.1 The Logarithm Defined as an Integral 507
7.2 Exponential Change and Separable Differential Equations 515
7.3 Hyperbolic Functions 521
7.4 Relative Rates of Growth 529
Practice Exercises 535
Additional and Advanced Exercises 540

8 Techniques of Integration 543

8.1 Using Basic Integration Formulas 543
8.2 Integration by Parts 555



8.3 Trigonometric Integrals 569
8.4 Trigonometric Substitutions 577
8.5 Integration of Rational Functions by Partial Fractions 585
8.6 Integral Tables and Computer Algebra Systems 594
8.7 Numerical Integration 607
8.8 Improper Integrals 617
8.9 Probability 629
Practice Exercises 637
Additional and Advanced Exercises 650

9 First-Order Differential Equations 661

9.1 Solutions, Slope Fields, and Euler's Method 661
9.2 First-Order Linear Equations 670
9.3 Applications 674
9.4 Graphical Solutions of Autonomous Equations 678
9.5 Systems of Equations and Phase Planes 986
Practice Exercises 692
Additional and Advanced Exercises 698

10 Infinite Sequences and Series 701

10.1 Sequences 701
10.2 Infinite Series 712
10.3 The Integral Test 720
10.4 Comparison Tests 728
10.5 Absolute Convergence; The Ratio and Root Tests 738
10.6 Alternating Series and Conditional Convergence 744
10.7 Power Series 752
10.8 Taylor and Maclaurin Series 764
10.9 Convergence of Taylor Series 769
10.10 The Binomial Series and Applications of Taylor Series 777
Practice Exercises 786
Additional and Advanced Exercises 795

11 Parametric Equations and Polar Coordinates 801

11.1 Parametrizations of Plane Curves 801
11.2 Calculus with Parametric Curves 809
11.3 Polar Coordinates 819
11.4 Graphing Polar Coordinate Equations 825
11.5 Areas and Lengths in Polar Coordinates 832
11.6 Conic Sections 838
11.7 Conics in Polar Coordinates 849
Practice Exercises 860
Additional and Advanced Exercises 871






