
Calculus
E a r l y  T r a n s c e n d e n t a l s

A01_BRIG2310_02_SE_FM.indd   1 26/06/14   12:11 PM



1	 Functions	 21
1.1	R eview of Functions  21

1.2	R epresenting Functions  32

1.3	I nverse, Exponential, and Logarithmic Functions  46

1.4	 Trigonometric Functions and Their Inverses  58

Review Exercises  71

2	 Limits	 74
2.1	 The Idea of Limits  74

2.2	D efinitions of Limits  81

2.3	 Techniques for Computing Limits  89

2.4	I nfinite Limits  99

2.5	L imits at Infinity  108

2.6	C ontinuity  118

2.7	 Precise Definitions of Limits  132

Review Exercises  143

3	 Derivatives	 146
3.1	I ntroducing the Derivative  146

3.2	 Working with Derivatives  156

3.3	R ules of Differentiation  164

3.4	 The Product and Quotient Rules  173

3.5	D erivatives of Trigonometric Functions  183

3.6	D erivatives as Rates of Change  191

3.7	 The Chain Rule  205

Contents

Preface  12

Credits  19

7

A01_BRIG2310_02_SE_FM.indd   7 26/06/14   12:11 PM



8	 Contents

3.8	I mplicit Differentiation  215

3.9	D erivatives of Logarithmic and Exponential Functions  223

3.10	D erivatives of Inverse Trigonometric Functions  234

3.11	R elated Rates  244

Review Exercises  252

4	 Applications of the Derivative	 256
4.1	M axima and Minima  256

4.2	 What Derivatives Tell Us  265

4.3	 Graphing Functions  280

4.4	O ptimization Problems  290

4.5	L inear Approximation and Differentials  301

4.6	M ean Value Theorem  310

4.7	L ’Hôpital’s Rule  317

4.8	N ewton’s Method  330

4.9	A ntiderivatives  338

Review Exercises  350

5	 Integration	 353
5.1	A pproximating Areas under Curves  353

5.2	D efinite Integrals  368

5.3	 Fundamental Theorem of Calculus  382

5.4	 Working with Integrals  397

5.5	S ubstitution Rule  404

Review Exercises  414

6	 Applications of Integration	 418
6.1	 Velocity and Net Change  418

6.2	R egions Between Curves  432

6.3	 Volume by Slicing  440

6.4	 Volume by Shells  454

6.5	L ength of Curves  465

6.6	S urface Area  471

6.7	 Physical Applications  479

6.8	L ogarithmic and Exponential Functions Revisited  491

6.9	 Exponential Models  502

6.10	H yperbolic Functions  511

Review Exercises  527

A01_BRIG2310_02_SE_FM.indd   8 26/06/14   12:11 PM



	 Contents	  9

7	 Integration Techniques	 531
7.1	B asic Approaches  531

7.2	I ntegration by Parts  536

7.3	 Trigonometric Integrals  543

7.4	 Trigonometric Substitutions  551

7.5	 Partial Fractions  561

7.6	O ther Integration Strategies  571

7.7	N umerical Integration  577

7.8	I mproper Integrals  590

7.9	I ntroduction to Differential Equations  601

Review Exercises  613

8	 Sequences and Infinite Series	 616
8.1	A n Overview  616

8.2	S equences  627

8.3	I nfinite Series  639

8.4	 The Divergence and Integral Tests  647

8.5	 The Ratio, Root, and Comparison Tests  661

8.6	A lternating Series  669

Review Exercises  678

9	 Power Series	 681
9.1	A pproximating Functions with Polynomials  681

9.2	 Properties of Power Series  695

9.3	 Taylor Series  704

9.4	 Working with Taylor Series  716

Review Exercises  725

10	 Parametric and Polar Curves	 727
10.1	 Parametric Equations  727

10.2	 Polar Coordinates  739

10.3	C alculus in Polar Coordinates  752

10.4	C onic Sections  761

Review Exercises  774

A01_BRIG2310_02_SE_FM.indd   9 26/06/14   12:11 PM



10	 Contents

11	 Vectors and Vector-Valued Functions	 777
11.1	 Vectors in the Plane  777

11.2	 Vectors in Three Dimensions  790

11.3	D ot Products  801

11.4	C ross Products  812

11.5	L ines and Curves in Space  819

11.6	C alculus of Vector-Valued Functions  828

11.7	M otion in Space  837

11.8	L ength of Curves  850

11.9	C urvature and Normal Vectors  861

Review Exercises  874

12	 Functions of Several Variables	 878
12.1	 Planes and Surfaces  878

12.2	 Graphs and Level Curves  893

12.3	L imits and Continuity  905

12.4	 Partial Derivatives  914

12.5	 The Chain Rule  927

12.6	D irectional Derivatives and the Gradient  936

12.7	 Tangent Planes and Linear Approximation  948

12.8	M aximum/Minimum Problems  959

12.9	L agrange Multipliers  971

Review Exercises  979

13	 Multiple Integration	 983
13.1	D ouble Integrals over Rectangular Regions  983

13.2	D ouble Integrals over General Regions  993

13.3	D ouble Integrals in Polar Coordinates  1004

13.4	 Triple Integrals  1014

13.5	 Triple Integrals in Cylindrical and Spherical Coordinates  1027

13.6	I ntegrals for Mass Calculations  1043

13.7	C hange of Variables in Multiple Integrals  1054

Review Exercises  1066

14	 Vector Calculus	 1070
14.1	 Vector Fields  1070

14.2	L ine Integrals  1080

14.3	C onservative Vector Fields  1098

14.4	 Green’s Theorem  1107

A01_BRIG2310_02_SE_FM.indd   10 26/06/14   12:11 PM



	 Contents	  11

14.5	D ivergence and Curl  1120

14.6	S urface Integrals  1131

14.7	S tokes’ Theorem  1146

14.8	D ivergence Theorem  1155

Review Exercises  1167

Appendix A A lgebra Review  1171

Appendix B  Proofs of Selected Theorems  1179

Answers  1189

Index  1285

Table of Integrals 

A01_BRIG2310_02_SE_FM.indd   11 26/06/14   12:11 PM




