
Index

Absolute value
equations, 259
inequalities, 259

Activity, See Group Activities
Acute angle, 28, 61
Acute triangle, 194, 252
Addition

of positive and negative numbers,
785

properties of, 96–101
of vectors, 575, 576, 579, 584

Adjacent angles, 28
complementary, 46
supplementary, 46

Adjacent arcs, 604
Adjacent sides, 195
Algebraic expression, 656–657
Algebraic properties, 96–97, 119
Algebra Review, 124–125, 258–259,

390–391, 522–523, 656–657,
See also Using algebra

Algorithm
for bisecting an angle, 36
for bisecting a segment, 34
for constructing a golden rectangle,

496
for constructing a parallelogram,

329
for constructing a perpendicular to

a line, 130
for creating a one-point perspective

drawing, 512
for creating a tessellation, 452
for dividing a segment into equal

parts, 500
for drawing a dilation, 507
for finding the center of a circle,

605
for finding a locus, 642
for rotating a figure, 413
for solving a problem, 53, 783

Alternate exterior angles, 131–134,
143, 148, 150, 155, 180

Alternate exterior angles theorem,
143, 148

converse, 150, 155
Alternate interior angles, 131–134,

143–144, 150–151, 180

Alternate interior angles theorem,
143–144

converse, 150–151
Altitude(s)

of a cone, 737
of a cylinder, 730
of a prism, 728
of a pyramid, 735
of a triangle, 281–284, 311

right, 527–534
Angle addition postulate, 27, 61
Angle-angle (AA) similarity

postulate, 481
Angle-angle-side (AAS)

congruence, 220–227
theorem, 220

Angle bisector(s), 33, 36–41, 62,
266–270, 310

of a triangle, 274–278, 310, 499
concurrency of, 274, 277
construction, 36, 234, 286

Angle bisector theorem, 266
converse of, 266, 270

Angle congruence, 109–115
Angle(s)

acute, 28, 61
adjacent, 28, 46
alternate exterior, 131–134, 143,

148, 150, 155, 180
alternate interior, 131–134,

143–144, 150–151, 180
bisector, 33, 36–41, 62, 266–270

construction, 36, 234
central, 603

of a regular polygon, 671
classifying, 28, 30, 61
complementary, 46–50, 62,

111–115
congruent, 26, 109–115
consecutive interior, 131–134, 143,

147, 150, 151, 180
copying, 159, 231
corresponding, 131–134, 143–148,

150, 151, 180
definition of, 26
of depression, 563
direction of a vector, 574, 

576–579

drawing, 26
of elevation, 553, 561, 563, 564,

566
exterior

alternate, 131–134, 143, 148,
150, 155

of a polygon, 661–668, 708
of a triangle, 193, 196–201, 

296, 312
exterior of, 27
identifying, 44, 46, 47, 48
included, 213
inscribed, 612–620, 651
intercepted arcs of, 613
interior

alternate, 131–134, 143–144,
150–151

consecutive, 131–134, 143, 147,
150, 151

of a polygon, 661–668, 708
of a quadrilateral, 324
of a triangle, 193, 196–201

interior of, 27
of a kite, 358
linear pair, 44, 62, 111–112
measure of, 26–27, 37, 61

dividing in half, 37
doubling, 37
preserving, 397

naming, 26
nonadjacent (remote) interior, 193,

197, 296
obtuse, 28
of a polygon, 202, 473, 661–668,

708
properties of equality and, 98
proving statements about,

109–112, 120
right, 28
of rotation, 412
of rotational symmetry, 415
same side interior, 131–134
straight, 28
supplementary, 46–50, 62,

110–115
transversals and, 131–134, 143,

148, 181, 499–505
of a triangle, 193–201, 252, 542,

A
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544, 548, 550–556
vertex of, 26
vertical, 44–45, 47–50, 62, 112
viewing, 614

Angle-side-angle (ASA)
congruence, 220–227

postulate, 220
Apollonius, 602
Apothem, 670
Appendices

Estimation and Measurement, 
871–875

Matrices and Transformations, 
864–870

Networks, 858–863
Applications, See also Connections;

Math and History;
Multicultural connections

advertising, 77
amusement park rides, 495, 579
animals, 93, 647, 653, 740, 756
aquariums, 571, 748
archaeology, 154, 442
architecture, 210, 214, 240, 393,

398, 435, 439, 442, 555, 564,
733, 764, 771

art, 208, 209, 241, 289, 378, 401,
406, 409, 418, 435, 440, 441,
442, 455, 460, 474, 496, 539,
740

astronomy, 116, 222, 478, 763
automobiles, 639, 688, 754
auto racing, 98, 100
aviation, 1, 32, 269, 547, 575, 

589
ball bearings, 761, 764
baseball/softball, 40, 49, 463, 469,

539, 664, 760, 762
bearings, 1, 32, 225
bicycles and bicycling, 57, 343,

688
biology, 8, 83, 360, 516
botany, 144, 277, 327, 390, 407
business, 273, 503
calendars, 5
chemistry, 8, 409, 722, 762
communication, 639
computers, 174, 427
construction, 54, 55, 56, 58, 106,

115, 121, 141, 155, 158, 162,
164, 187, 191, 200, 227, 232,
234, 267, 292, 300, 336, 350,
377, 378, 385, 387, 398, 401,
427, 439, 470, 501, 525, 545,

555, 571, 619, 633, 666, 674,
678, 697, 745, 748, 756, 777

consumer economics, 678, 679,
680, 682

containers, 339, 540, 742, 748
crop circles, 207
currency exchange, 469
design, 37, 54, 299, 313, 406, 415,

427, 470, 474, 495, 532, 545,
564, 589, 614, 633, 666, 697,
733, 740, 772

earth science, 57, 478, 623, 644,
646, 688, 757

electronics, 140
employment, 100, 408, 701
engineering, 170
entertainment, 133, 477, 508, 563,

637
escalators, 561, 562
fireworks, 593, 625
fitness, 97
food and food preparation, 335,

357, 361, 390, 695, 724, 733,
764, 771

football, 162
fractals, 291
furniture, 781
games, 31, 40, 95, 432, 435, 577,

700, 702, 703, 704, 705, 781
geography, 31
geology, 481, 659, 725
golf, 600
hiking, 308, 571
history, 25, 145, 169, 486, 547,

697, 756
horticulture, 50, 57, 72
hot-air balloon, 566
ice hockey, 270, 486
jewelry, 555, 589
language arts, 77
manufacturing, 156, 521
map reading, 18, 20, 23, 290, 299,

504, 547, 601
mechanics, 170
medicine, 283
miniature golf, 25
music, 84, 444, 733
navigation, 424, 427, 574, 577,

634, 696
needlepoint, 176
optical illusion, 106, 163
orienteering, 225
packaging, 121, 733, 777
paper sizes, 466

parades, 565
pendulums, 671
photography, 187, 511, 513, 589,

678, 679
physics, 178, 241
planetariums, 717
polar coordinates, 611
population, 280, 516
quilting, 226
railroads, 22, 165
road signs, 326, 672
robotics, 69, 77, 93
rock climbing, 491, 532
rowing, 157
safety, 539
sailing, 127, 152, 754
scale drawing/scale model, 455,

467, 469, 490, 516, 770
science, 148, 174
scissors lift, 319, 336
sculpture, 177, 208
sewing, 363, 401, 435
ships, 697, 703, 754
skiing, 563, 609
skydiving, 578
soccer, 53, 261, 390, 648, 722
social studies, 149
space science, 123, 462, 569
structural support, 215, 354, 389,

537, 538
structures, 49, 56, 92, 133, 169,

200, 249, 344, 367, 385, 387,
486, 494, 525, 540, 553, 571,
631, 632, 635, 673, 680, 696,
722, 740, 758, 768, 781

surveying, 225, 254, 298, 405, 563
telescopes, 674
temperature, 99
time, 700, 703, 711
time zones, 609
tools, 606, 619
toys, 57, 694
track and field, 187, 223, 685
transportation, 530, 700, 703
travel, 304, 547, 589, 685
United States flag, 468
vision, 27, 487
water skiing, 711
weather, 84, 768
weaving, 195
woodworking, 693

Approximation See Estimation;
Prediction

Arc addition postulate, 604
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Archimedes, 682
Arc length corollary, 683
Arc(s)

adjacent, 604
of a circle, 603–611, 650
congruent, 604, 605
intercepted, 613
length of, 683–689, 709
major, 603
measures of, 603–611, 621–627
midpoint of, 605
minor, 603
naming, 603
semicircle, 603, 684

Area, See also Formulas; Lateral
area; Surface area

of a circle, 51, 52, 55, 56, 57, 62,
691–698, 710

estimating, 871–875
formulas, 51
history of finding, 346
of an irregular figure, 54–57,

693–698, 871, 874–875
of a kite, 374–380, 384
lateral, 735
of a parallelogram, 371–373,

375–380, 384
perimeter and, 677–681
probability and, 699–706, 710
of a quadrilateral, 371–380
of a rectangle, 51, 53, 55–57
of a regular polygon, 669–675, 708
of a rhombus, 374–380
of a sector, 692–698, 710
of similar figures, 676–682, 709
of a square, 51, 54–57, 372,

376–379
of a trapezoid, 371, 374–380, 384
of a triangle, 51, 52, 54, 57,

371–373, 376, 378, 380, 537,
539, 669

Area addition postulate, 372
Area of a circle theorem, 691
Area congruence postulate, 372
Area of an equilateral triangle

theorem, 669
Area of a kite theorem, 374
Area of a parallelogram theorem,

372
Area of a rectangle theorem, 372
Area of a regular polygon theorem,

670
Area of a rhombus theorem, 374
Area of a sector theorem, 692

Area of a square postulate, 372
Areas of similar polygons theorem,

677
Area of a trapezoid theorem, 374,

379
Area of a triangle theorem, 372
Argument, logical, 89–94
Armstrong, Neil, 462
Aspect ratio, 477
Assessment, See also Projects;

Reviews
Chapter Standardized Test, 64–65,

122–123, 184–185, 256–257,
314–315, 386–387, 450–451,
520–521, 586–587, 654–655,
712–713, 778–779

Chapter Test, 63, 121, 183, 255,
313, 385, 449, 519, 585, 653,
711, 777

Quiz, 25, 42, 58, 95, 116, 149, 164,
178, 210, 227, 250, 285, 308,
346, 363, 380, 420, 444, 479,
496, 513, 549, 566, 580, 620,
635, 648, 682, 705, 742, 758,
772

Auxiliary line, 196
Axiom, definition of, 17, See also

Postulate(s)

Balancing point, 316–317
Base angles

of an isosceles triangle, 236
of a trapezoid, 356

Base angles theorem, 236–237
converse of, 236, 240
corollary to, 237, 240

Base edge, of a pyramid, 735
Base(s)

of a cone, 737
of a cylinder, 730
of an exponential expression, 797
of a prism, 728
of a pyramid, 735
of a trapezoid, 356
of a triangle, 195, 236

Bearing(s), 32, 225
definition, 1

Between, 11, 18, 67
Bhaskara, 557
Biconditional statement, 80–85, 118

symbolic notation and, 87–94
Binomial(s)

multiplying, 798

squaring, 798
Bisector

angle, 33, 36–41, 62, 266–270, 
310

construction, 36, 234, 286
of a triangle, 274–278, 286, 310,

499
perpendicular, 263–265,

268–271, 310
of a chord, 605
construction, 264
of a triangle, 272–273, 

275–278, 310
segment, 33–35, 38–41, 62

Bolyai, János, 715
Border pattern, 437–443
Brisson, Harriet, 208

Calatrava, Santiago, 49
Calculator, See also Geometry

Software Activities; Graphing
calculator; Student Help

for approximating pi, 684
for approximating trigonometric

ratios, 560
exercises, 7, 562, 570
finding angles of right triangles

with, 567, 568
finding cube root with, 745
finding the direction of a vector,

574
Careers

advertising copywriter, 77
aerial photographer, 482
air traffic controller, 304
architect, 733
architectural historian, 435
architectural renderer, 512
astronaut, 569
astronomer, 220, 674
botanist, 144
cake designer, 361
cardiology technician, 283
carpenter, 106
chemist, 409
civil engineer, 170
construction manager, 234
emergency medical technician

(EMT), 609
employment counselor, 701
engineering technician, 267
forester, 561
furniture designer, 333

C

B
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gemologist, 369
geoscientist, 644
graphic artist, 174
hydrologist, 200
laboratory technologist, 8
logo designer, 415
mechanical engineer, 540
meteorologist, 768
mineralogist, 725
real estate salesperson, 503
ship salvager, 703
surveyor, 30
volcanologist, 757
zoologist, 90

Carroll, Lewis, 95
Cavalieri, Bonaventura, 744
Cavalieri’s Principle, 744
Center

of a circle, 595
locating, 605

of a polygon, 670
of a sphere, 759
of rotation, 412

Central angle, 603
of a regular polygon, 671

Centroid, of a triangle, 279–280,
282–284, 311

Challenge, 9, 16, 24, 32, 41, 50, 57,
78, 85, 94, 101, 107, 115, 134,
141, 148, 156, 163, 171, 177,
201, 209, 219, 226, 235, 242,
249, 271, 278, 284, 293, 301,
307, 328, 337, 345, 355, 362,
370, 379, 402, 410, 419, 428,
436, 443, 464, 471, 478, 487,
495, 505, 512, 534, 541, 548,
556, 565, 572, 579, 602, 611,
619, 627, 634, 640, 647, 668,
675, 681, 689, 698, 704, 726,
734, 741, 749, 757, 765, 771

Changes in dimensions,
effect on area, 676–682, 709
effect on perimeter, 677–682, 709
effect on volume, 766–772

Chapter Review See Reviews
Chapter Summary See Reviews
Chapter Test See Assessment
Checking solutions

using an alternate method, 783
using drawings, 35, 424
using estimation, 375
using substitution, 37, 767, 789,

790, 791, 801

Choosing a method, 534, 546, 675,
783–784

Chord(s), 595, 605–606, 608–611,
650

angle relationships and, 621–627
lengths of segments of, 629–635
properties of, 606–611
of a sphere, 759
tangents and, 621–627
theorems about, 605, 606, 610,

621, 622, 626, 629
Circle(s)

of Apollonius, 602
arc length and, 683–689, 709
arcs of, 603–611, 650
area of, 51, 52, 55–57, 62,

691–698
center of, 595, 605
central angle of, 603
chords of, 595, 605–606, 608–611,

650
circumference of, 51, 52, 55–57,

62, 683–689, 709
circumscribed, 273, 615–619
concentric, 596
congruent, 595
in coordinate geometry, 596, 600,

636–640, 
definition of, 595
diameter of, 595
equation of, 636–640, 652

standard, 636, 652
exterior of, 596, 622
graphing, 637–640
great, 760
inscribed, 274
inscribed angle of, 612–619, 651
intercepted arcs of, 613
interior of, 596, 622
intersecting lines and, 622
locus and, 642–647
major arc of, 603
minor arc of, 603
radius of, 595
relationships of angles and chords,

621–627
secant of, 595
sector of, 692–698, 710
segment of, 628–635, 652
semicircle, 603, 684
symbol for, 595
tangent, 595
tangents to, 596–602, 650
taxicab, 67

Circular cone, 737, See also Cone
Circumcenter, 273
Circumference, 51, 52, 55–57, 62,

683–689, 709
arc length and, 683–689, 709
formula, 51, 62

Circumference of a circle theorem,
683

Circumscribed circle, 273, 615–619
area of a polygon and, 670

Circumscribed polygon, 274
Classification

of angles, 28–30, 61
of frieze patterns, 438, 440–443
of polyhedra, 720, 723
of quadrilaterals, 347–355, 545, 546
of shapes, 321
of triangles, 194–195, 198–199,

252, 544, 545, 546
Clockwise rotation, 412
Collinear points, 10, 60, 79
Collinear rays, 11
Collinear segments, 11
Columbus, Christopher, 164
Common external tangent, 596
Common internal tangent, 596
Communication

discussion, 1, 33, 69, 86, 127, 135,
191, 211, 261, 263, 272, 319,
321, 338, 371, 393, 395, 403,
429, 455, 472, 525, 527, 550,
593, 612, 659, 676, 717, 727,
751

presenting, 67, 189, 317, 453, 591,
715

writing, 32, 41, 50, 76, 77, 84, 93,
94, 101, 115, 134, 148, 155,
160, 177, 178, 183, 185, 209,
218, 226, 257, 271, 277, 284,
307, 328, 335, 336, 337, 355,
370, 379, 401, 419, 434, 442,
443, 470, 487, 505, 512, 521,
534, 541, 564, 571, 572, 579,
611, 626, 634, 655, 666, 673,
681, 697, 704, 713, 734, 757,
763, 779, See also Critical
Thinking; Logical Reasoning

Comparing
measurements of a triangle,

295–301
measures of inscribed angles,

613–619
similar polygons, 473–474, 479
similar solids, 766–772, 776
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types of proof, 136
Compass, 25, 34, See also

Construction
Complementary angles, 46–50, 62

properties of, 111–115
Component form, of a vector, 423
Composite solids, 739, 748, 756, 763
Composition(s), 431–436, 448

order of, 431
Composition theorem, 431
Compound locus, 643–647
Computer drawing programs See

Geometry Software Activities
Computer spreadsheet See

Spreadsheet; Spreadsheet
Activities

Concave polygon, 323, 326, 327
Concave polyhedron, 720
Concentric circles, 596
Concentric polygons, 360
Concept map, 660
Concept Summary

Classification of Frieze Patterns,
438

Distance Formula and Pythagorean
Theorem, 20

Finding a Locus, 642
Guidelines for Writing an Indirect

Proof, 302
Properties of Equality, 98
Proving Quadrilaterals are

Parallelograms, 340
Proving Quadrilaterals are

Rhombuses, 365
Types of Proofs, 138
Types of Solids, 719

Conclusion, 71
negation of, 302–307

Concurrence, properties of, 286
Concurrency

point of, 272
centroid of a triangle, 279
circumcenter of a triangle, 273
incenter of a triangle, 274
orthocenter of a triangle, 281

Concurrency of altitudes of a
triangle theorem, 281

Concurrency of angle bisectors of a
triangle theorem, 274, 277

Concurrency of medians of a
triangle theorem, 279

Concurrency of perpendicular
bisectors of a triangle
theorem, 273

Concurrent lines, 272
Conditional statement

contrapositive of, 72, 74–78, 118
converse of, 72, 74–78, 118
examples, 349
if-then form, 71–78, 118
inverse of, 72, 74–78, 118
only-if form, 80–85
symbolic notation and, 87–94

Cone
base of, 737
frustum of, 757
height of, 737
lateral surface area of, 737
lateral surface of, 737
pyramid inscribed in, 741
right, 737, 739, 752–758, 776
slant height of, 737, 739
surface area of, 737–741, 775
vertex of, 737
volume of, 752–758, 776

Congruence
definition of, 202, 205, 253
motion and, 395
notation, 202, 253

Congruence arcs, 36
Congruent angles, 26, 109–115

construction, 159, 231
vertical, 44–45, 47–50, 112

Congruent arcs, 604, 605
Congruent circles, 595
Congruent complements theorem,

111, 113
Congruent figures, 202–203
Congruent segments, 19, 102–107

chords, 606, 610
construction, 104

Congruent supplements theorem,
111

Congruent triangles, 202–235,
238–241

angle-angle-side congruence,
220–227

theorem, 220
angle-side-angle congruence,

220–227
postulate, 220

corresponding parts of, 202
hypotenuse-leg congruence

theorem, 238
proofs with, 229–235
properties of, 205
proving, 204–209, 212–235,

238–241, 253–254

side-angle-side congruence, 211,
213–219, 253

postulate, 213
side-side-side congruence,

211–219, 253
postulate, 212

third angles theorem and, 203
Conjecture, 4–9

examples, 4–5
exercises, 6–9, 43, 78, 108, 155,

193, 294, 329, 395, 403, 411,
429, 472, 497, 514, 542, 550,
612, 628, 641, 676, 706, 727,
750

Goldbach’s, 5
Connections, See also Applications;

Math and History;
Multicultural connections

chemistry, 8, 409, 722, 762
history, 25, 145, 470, 547
language, 77, 327
science, 8, 163, 219, 277, 462, 564,

725, 756
Consecutive interior angles,

131–134, 143, 147, 180
Consecutive interior angles

converse theorem, 150, 151
Consecutive interior angles

theorem, 143, 147
Consecutive vertices, 324
Constant terms, 787
Construction, See also Drawing

diagrams; Geometry Software
Activities

angle bisector, 36, 234
of a triangle, 286

congruent segment, 104
copying an angle, 159, 231
copying a triangle, 213
definition of, 34
dilation, 507
dividing a segment into equal parts,

500
of Euclid, 25
exercises, 38, 39, 105, 134, 161,

218, 268, 275, 283, 290, 344,
353, 369, 505, 510, 610, 618,
639, 673, 674

golden rectangle, 496
inscribed angle, 612
medians of a triangle, 286
parallel line through a point, 159
parallelogram, 329
perpendicular bisector, 34, 264
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perpendicular to a line, 130, 264
proving, 231, 234, 235
regular polygons, 673–674
rotation, 413
segment bisector, 34
tangent to a circle from a point

outside the circle, 618
Construction Activities

Angle Bisector, 36
A Perpendicular to a Line, 130
Copying an Angle, 159
Copying a Triangle, 213
Copy a Segment, 104
Dividing a Segment into Equal

Parts, 500
Drawing a Dilation, 507
Parallel Lines, 159
Perpendicular Through a Point on a

Line, 264
Rotating a Figure, 413
Segment Bisector and Midpoint, 34

Contradiction, proof by, 302–307
Contrapositive, 72, 74–78, 118

symbolic notation for, 88–94
Converse

of the angle bisector theorem, 266,
270

of the base angles theorem, 236,
240

corollary, 237, 240
of a conditional statement, 72,

74–78, 118
symbolic notation for, 87–94

of the hinge theorem, 303
of the perpendicular bisector

theorem, 265, 269
of the Pythagorean Theorem,

543–548
theorems, 150–156, 349
triangle proportionality, 498

Convex polygon, 323, 325–328
exterior angles of, 663–668, 708
interior angles of, 661–662,

664–668, 708
Convex polyhedron, 720
Cooperative learning See

Communication; Group
Activities

Coordinate geometry
circles in, 596, 600, 636–640
exercises, 343, 360, 380, 427, 470,

646
locus, 644, 646, 647
parallelograms and, 341, 343, 344

Coordinate notation, for
translations in the
coordinate plane, 422

Coordinate plane
angle classification in, 28
dilations in, 507, 509, 510
equations of circles in, 636–640
glide reflections in, 430–436
lattice points and, 172
origin, 792
parallel lines on, 165–171, 182
parallelograms on, 337, 341, 343,

344 
perpendicular lines on, 172–177,

182
plotting points on, 792
proof and, 243–249 See also

Coordinate proof
quadrilaterals on, 363, 368
reflection in, 404, 407, 408
rotating a figure in, 414, 416, 417
translations in, 422–428
vectors on, 573–579

Coordinate proof, 243–249, 254,
288, 355, 365

Coordinate(s)
of dilations with origin as center,

507, 864–865
of the endpoint of a segment, 35
of the midpoint of a segment, 35
of a point, 17
polar, 611
of reflected images, 404, 867
of rotated images, 414, 868
of translated images, 422, 866
variables as, 245, 248

Coplanar lines, 11
Coplanar points, 10, 60
Coplanar rays, 11
Coplanar segments, 11
Corollary (Corollaries)

arc length, 683
converse of the base angles

theorem, 237
definition of, 197
rectangle, 348
rhombus, 348
square, 348
to base angles theorem, 237
to the polygon exterior angles

theorem, 663, 667
to the polygon interior angles

theorem, 662, 666
to the triangle sum theorem, 197

Corresponding angles, 131–134,
143–148, 150, 151, 180, 202

of similar polygons, 472–478
Corresponding angles converse

postulate, 150, 152
Corresponding angles postulate,

143
Corresponding sides, 202

of similar polygons, 472–478
Cosine ratio, 558–572
Counterclockwise rotation, 412
Counterexample, 4, 8, 71
Critical Thinking, 33, 86, 93, 107,

135, 142, 193, 206, 211, 228,
263, 286, 294, 321, 329, 360,
408, 429, 435, 436, 442, 470,
472, 497, 503, 514, 554, 564,
612, 628, 640, 641, 646, 647,
676, 690, 703, 706, 724, 727,
733, 740, 755, 764, 771, See
also Logical reasoning

Cross-curriculum connections See
Connections; Math and
History; Multicultural
connections

Cross product property, 459
Cross section(s), 720, 724
Cube, volume of, 743
Cubic unit, 743
Cumulative Review See Reviews
Cylinder, 730

altitude of, 730
base of, 730
lateral area of, 730
minimum surface area for a 

given volume, 750
oblique, 747
radius of, 730
right, 730
surface area of, 730–734, 

774–775
volume of, 744–749, 775

Data collection, 427, 441, 740, 
763

Decagon, 322, 327
area of, 671

Decision making See Choosing a
method, Critical Thinking;
Logical reasoning

Deductive reasoning, 86–94, 119
Law of Detachment, 89, 92–94

D
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Law of Syllogism, 90, 92–94
logic puzzles and, 86

Definitions, and logical reasoning,
10, 79

Degree(s), of an angle, 26
Depression, angle of, 563
Detachment, Law of, 89, 92–94
Diagonal(s)

of a kite, 358, 362
of a parallelogram, 330, 338

vector sums and, 575
of a polygon, 324, 661
of special parallelograms, 349

Diameter
of a circle, 595
of a sphere, 759

Dilation, 506–514, 518
in a coordinate plane, 507, 509,

510, 864–865, 869
matrices and, 864–865, 869
percent increase, 508
properties of, 506, 514

Dimensions
effect of changing on area and

perimeter, 676–682, 709
effect of changing on volume,

766–772
Direction, of a vector, 574, 576–579,

584
Discrete mathematics, See also

Algorithm; Logical reasoning
inductive reasoning, 4–9
networks, 858–863
Platonic solids, 721–723, 725
probability, 699–704, 706, 710
tiling, 452–453
tree diagram, 443

Distance
between two points, 17–24, 61
equidistance, 264–266
Euclidean geometry and, 66–67
from a point to a line, 266
minimum, 405, 408
taxicab geometry and, 66–67
three-dimensional, 24

Distance formula, 19–24, 61,
244–247, 258, 284, 426

centroid of a triangle and, 280
equation of a circle and, 636
magnitude of a vector and, 573
midsegments and, 287
perimeter and, 52
three-dimensional, 24

Distributive property, 96–97, 391,
787

for finding the square of a
binomial, 798

multiplying binomials with, 798
Division, of positive and negative

numbers, 785
Division property of equality,

96–97, 99–101
Dodecacon, 322
Dodecahedron, 721
Dolittle, Beverly, 460
Drawing diagrams, See also

Construction; Geometry
software

examples, 11, 12, 28, 54, 74, 197,
243–244, 281, 297, 304, 366,
405, 422, 423, 430, 431, 439,
458, 528, 605, 642, 652, 692,
728

exercises, 8, 14, 15, 16, 39, 42, 47,
57, 75, 76, 276, 283, 284, 299,
308, 326, 343, 407, 408, 426,
441–443, 446, 447, 511, 539,
548, 566, 571, 578, 579, 599,
600, 602, 608, 611, 632, 634,
635, 655, 725, 726, 777

graphing circles, 637–640
investigations, 43, 243, 403, 411,

429, 527, 567, 661, 676
isometric drawing, 188–189
locus, 642–648, 652
orthographic projection, 188–189
perspective drawing, 15, 512
problem-solving strategy, 54, 664,

694
scale drawing, 490
solids, 720, 728
technical drawing, 188–189
to solve logic puzzles, 86

Drawing program See Geometry
software

Edge(s)
Euler’s Theorem and, 721–723,

725, 774
lateral, 728, 735
of a polyhedron, 719
of a prism, 728
of a pyramid, 735

Einthoven’s Triangle, 283
Elevation, angle of, 553, 561, 563,

564, 566

Elliot, William, 100
Endpoint(s)

of a line segment, 11
of a ray, 11

English-to-Spanish Glossary,
888–900

Enlargement, 506–514
Enrichment See Challenge;

Extension
Equality, properties of, 96–97
Equal vectors, 574
Equation(s), See also Formulas

absolute value, 259
of a circle, 636–640, 652

standard, 636, 652
equivalent, 789
in function form, 793
of a line, 125, 167, 795
linear, 789–790

slope-intercept form of, 167, 794
systems of, 796
writing, 125, 167, 795

literal, 656
of parallel lines, 167–171
of perpendicular lines, 174,

176–177
quadratic, 523, 800–801
with variables on both sides, 258

Equiangular polygon, 323
Equiangular triangle, 194, 237, 252
Equidistance, 264–266
Equilateral polygon, 323
Equilateral triangle, 194, 252

area of, 669
properties of, 237, 239–242, 254,

284
Equivalent statements, 72
Eratosthenes, 145, 164
Error analysis, 82, 104, 138, 162,

205, 216, 276, 360, 425, 440,
461, 509, 562, 564, 762

Escher, M.C., 418
Estimation

angle measure, 31, 261
using area, 378, 871–875
using the distance formula, 20, 22
of Earth’s circumference, 145, 164
using geometric probability,

700–704
using indirect measurement, 491,

494, 530, 532
of minimum distance, 408
using properties of parallel lines,

145

E
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using proportion, 460, 462, 463,
470, 472

using the Pythagorean Theorem,
540

using right triangles, 553
using the segment addition

postulate, 18
using segments of secants and

tangents, 631, 632
using similar triangles, 486
using surface area, 760, 762–764,

871–875
to check solutions, 375, 872
using trigonometric ratios,

561–565, 568–571
using volume, 761, 763, 764, 771,

871–875
Euclid, 25
Euclidean geometry, 66–67, 714
Euclid’s postulates, 714
Euler, Leonhard, 315, 721
Euler line, 315
Euler’s Theorem, 721–723, 725, 774
Evaluating expressions, 786
Experimental probability, 706
Exponent(s), 797

properties of, 797
Expression(s)

algebraic, 656–657
evaluating, 786
exponential, 797
radical, 522, 523, 799
rational, 657
simplifying, 522, 523, 657, 787
terms of, 787
variable, 786

Extended ratios, 458, 462, 464
Extension

activity, 33, 43, 86, 108, 135, 142,
193, 211, 228, 263, 286, 294,
321, 329, 371, 395, 403, 411,
429, 472, 497, 514, 542, 550,
612, 628, 641, 676, 690, 706,
727, 750, 751

project, 67, 189, 317, 453, 591, 715
Exterior

of an angle, 27
of a circle, 596, 622

Exterior angle inequality theorem,
296

Exterior angle(s)
alternate, 131–134, 143, 148, 150,

155

of a polygon, 661–668, 708
theorems about, 663, 667

of a triangle, 193, 196–201, 296,
312

Exterior angle theorem, 197, 200
External secant segment, 630–634
Extremes, of a proportion, 459

Face(s)
Euler’s Theorem and, 721–723,

725, 774
of a polyhedron, 719
of a prism, 728
of a pyramid, 735

Ferguson, Helaman, 177
Flow proof, 135–140
Focus on

applications, 5, 56, 57, 72, 83, 84,
98, 115, 140, 154, 195, 204,
222, 225, 277, 280, 289, 291,
299, 326, 327, 339, 343, 350,
360, 367, 377, 398, 401, 427,
439, 442, 462, 477, 490, 491,
508, 530, 547, 563, 564, 571,
574, 577, 578, 593, 614, 631,
634, 639, 646, 666, 671, 678,
680, 694, 696, 697, 703, 722,
740, 745, 754, 763, 771

careers, 8, 30, 77, 90, 106, 144,
170, 174, 200, 234, 267, 283,
304, 333, 361, 369, 409, 415,
435, 482, 503, 512, 540, 561,
569, 609, 644, 674, 701, 725,
733, 757, 768

people, 37, 49, 100, 133, 169, 177,
208, 241, 269, 378, 406, 418,
469, 470, 537, 600, 664, 685,
761

Formula(s), See also Distance
formula

area
of a circle, 51, 691
of an equilateral triangle, 669
of a kite, 374
of a parallelogram, 372
of a rectangle, 51, 372
of a rhombus, 374
of a square, 51
of a trapezoid, 374
of a triangle, 51, 372, 669

circumference, 51, 683
definition of, 802
height of a triangle, 373

lateral area, of a cylinder, 730
midpoint, 35
perimeter

of a rectangle, 51
of a regular polygon, 670, 690
of a rhombus, 541
of a square, 51
of a triangle, 51

quadratic, 801
solving, 802
surface area

of a regular pyramid, 736
of a right cone, 737
of a right cylinder, 730
of a right prism, 729
of a sphere, 759

table of, 842–843
target heart rate, 97
three-dimensional distance, 24
volume

of a cone, 752
of a cube, 743
of a cylinder, 744
of a prism, 744
of a pyramid, 752
of a sphere, 761

45°-45°-90° right triangles,
550–556, 583

trigonometric ratios for, 559
Fractal, 291, 590–591
Frieze pattern(s), 437–443, 448

classification of, 438, 440
Frustum, of a cone, 757
Function form, of a linear equation,

793

Garfield, James Abram, 540, 557
Gauss, Carl Friedrich, 25, 715
Geometric mean, 466, 468

altitude of a right triangle and,
529–534

Geometric mean theorems, 529, 533
Geometric probability, 699–706,

710
Geometry, See also Coordinate

geometry
definition of, 707
Euclidean, 66–67
non-Euclidean, 714–715
solid, 719–779
spherical, 759–765, 776
taxicab, 66–67

G
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Geometry Software Activities
Angles and Intersecting Lines, 43
Exploring Dilations, 514
Investigating Concurrence, 286
Investigating Double Reflections,

411
Investigating Parallel Lines and

Angles, 142
Investigating Parallelograms, 329
Investigating Points Equidistant

from a Point and a Line, 641
Investigating Proportional

Segments, 497
Investigating Segment Lengths,

628
Investigating Sides and Angles of

Triangles, 542
Investigating Supplementary

Angles, 110
Investigating Triangles and

Congruence, 228
Side Lengths and Angle Measures,

294
Geometry software exercises, 39,

77, 84, 115, 155, 218, 286,
294, 327, 354, 361, 409, 434,
441, 486, 533, 547, 564, 618,
626, 647, 667

Glide reflection, 430–436, 448
Glossary, 876–887, See also

English-to-Spanish Glossary
Goldbach’s Conjecture, 5, 8
Golden ratio, 471, 496
Golden rectangle, 471, 496
Graphing calculator, See also

Calculator; Geometry
Software Activities

exercises, 171, 763
fractals, 590
program, 706

Graphing Calculator Activity,
Investigating Experimental
Probability, 706

Graph(s), See also Coordinate plane;
Transformations

of a circle, 637–640
of a horizontal line, 794
linear, 793, 794
of a vertical line, 794

Great circle, 760, 762
in non-Euclidean geometry,

714–715

Group Activities
Area Relationships in Similar

Figures, 676
Areas of Quadrilaterals, 371
Classifying Shapes, 321
Finding Angles in Right Triangles,

567
Folding Bisectors, 33
Forming a Flow Proof, 135
Investigating Angles of Triangles,

193
Investigating the Area of a Regular

Hexagon, 670
Investigating Complementary

Angles, 108
Investigating Congruent Triangles,

211
Investigating Inscribed Angles, 612
Investigating Isosceles Triangles,

236
Investigating Perpendicular

Bisectors, 263
Investigating Properties of

Parallelograms, 338
Investigating Ratios, 457
Investigating Similar Right

Triangles, 527
Investigating Similar Triangles,

480
Investigating Slopes of

Perpendicular Lines, 172
Investigating Special Right

Triangles, 550
Investigating the Sum of Polygon

Angle Measures, 661
Investigating Surface Area, 727
Investigating Volume, 751
Logic Puzzle, 86
Making Conjectures about

Similarity, 472
Modeling Intersections, 12
Motion in the Plane, 395
Multiple Transformations, 429
Perpendicular Bisectors of a

Triangle, 272
Placing Figures in a Coordinate

Plane, 243
Reflections in the Plane, 403
Segment Bisector and Midpoint, 

34

Hales, Thomas, 285

Height
of a cone, 737
of a cylinder, 730
of a parallelogram, 372
of a prism, 728
of a pyramid, 735
of a rectangle, 372
slant, 728, 736, 737, 739
of a trapezoid, 374
of a triangle, 372

Hemisphere(s), 760
Heptagon, 322
Hexagon, 322, 382

area of, 670
regular, 242

Hilbert, David, 715
Hinge theorem, 303, 307, 312

converse of, 303, 312
using, 303–308, 312

History See Applications;
Connections; Math and
History

Horizontal line, graph of, 794
Hypotenuse-leg (HL) congruence

theorem, 238, 833–834
Hypotenuse of a triangle, 195
Hypothesis, 71

Icosahedron, 721
If-then statements, 71–78, 118
Image, 396–397

of a composition, 431
of a glide reflection, 430
reflection coordinates, 404
rotation coordinates, 414
translation coordinates, 422

Incenter, of a triangle, 274
Included angle, 213
Indirect measurement

using right triangles, 525, 530, 532,
534, 537, 538, 540

using similar triangles, 486, 491,
494

using trigonometric ratios,
561–566

Indirect proof, 302–307, 312
Inductive reasoning, 4–9
Inequality (Inequalities)

absolute value, 259
exterior angle, 296, 312
linear, 791
in one triangle, 295–297, 312
solving, 259

I
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triangle, 295–301, 312
in two triangles, 303, 312

Infinite series, 41
Initial point

of a ray, 11
of a vector, 423

Inscribed angle(s), 612–620, 651
definition of, 612, 613
theorems about, 613–615

Inscribed circle, 274
Inscribed polygon(s), 615–619, 

691, 697, 840
Inscribed pyramid, 741
Intercepted arc, 613
Intercept(s), of a linear graph, 

793
Interior

of an angle, 27
of a circle, 596, 622

Interior angle(s)
alternate, 131–134, 143–144,

150–151
consecutive, 131–134, 143, 147,

150, 151
nonadjacent (remote), 193, 197,

296
of a polygon, 661–668, 708
of a quadrilateral, 324
of a triangle, 193, 196–201

Interior angles of a quadrilateral
theorem, 324

Internet Connections
Application Links, 1, 25, 49, 56,

69, 84, 95, 127, 130, 145, 154,
163, 164, 191, 210, 241, 261,
285, 291, 319, 346, 377, 393,
406, 418, 420, 455, 462, 469,
496, 525, 557, 593, 625, 631,
634, 639, 648, 659, 671, 678,
682, 697, 717, 722, 742, 763

Career Link, 8, 30, 77, 90, 106,
144, 170, 174, 200, 234, 267,
283, 304, 333, 361, 369, 409,
415, 435, 482, 503, 512, 540,
561, 569, 609, 644, 674, 701,
725, 733, 757, 768

Extra Challenge, 9, 16, 24, 32, 41,
78, 85, 94, 101, 107, 134, 141,
148, 156, 177, 201, 209, 219,
226, 235, 242, 249, 271, 278,
284, 293, 301, 307, 328, 337,
345, 355, 362, 379, 402, 410,
419, 428,  436, 471, 478, 487, 

495, 534, 541, 548, 556, 565,
572, 579, 602, 611, 619, 627,
634, 640, 675, 681, 689, 698,
704, 726, 734, 741, 749, 765,
771

Software Help, 39, 43, 142, 155,
218, 228, 286, 294, 327, 329,
354, 361, 411, 486, 497, 514,
542, 618, 626, 628, 641, 690,
750

Student Help, 7, 12, 22, 28, 40, 45,
56, 72, 76, 88, 93, 97, 114,
131, 140, 147, 152, 161, 167,
176, 199, 203, 217, 230, 237,
243, 245, 273, 280, 291, 300,
306, 335, 341, 344, 349, 357,
369, 400, 408, 414, 424, 426,
434, 443, 463, 466, 477, 482,
485, 491, 504, 511, 532, 540,
547, 552, 559, 569, 596, 610,
622, 633, 662, 674, 680, 684,
692, 700, 706, 725, 730, 739,
747, 756, 760, 764

Intersecting lines, 12, 13–16, 622
Intersection, modeling, 12
Inverse, 72, 74–78, 118

symbolic notation for, 88–91, 94
Isometric drawing, 188–189
Isometric lines, 188
Isometry (Isometries), 397–402, 446

composition, 431–436, 448
reflection, 403–411, 446
rotation, 412–419, 447
translation, 421–429, 447

Isosceles trapezoid
properties of, 356–357, 359–363,

383
theorems about, 356, 361, 362, 363

Isosceles triangle, 194, 252
properties of, 236–242, 254, 284
theorems about, 236

Iteration, 590

Jones, Brian, 427
Joyce, Joan, 664

Kepler, Johannes, 285
Kite(s)

area of, 374–380, 384
properties of, 358, 360–362, 383
theorems about, 358, 362, 374

Klein, Felix, 715

Knight, Margaret, 742
Koch curve, 590–591
Koch snowflake, 591

Lateral area
of a cone, 737
of a cylinder, 730
of a polyhedron, 728
of a prism, 729
of a pyramid, 735–736

Lateral edge(s)
of a prism, 728
of a pyramid, 735

Lateral face(s)
of a prism, 728
of a pyramid, 735

area of, 735–736
Lateral surface, 737
Lattice point(s), 172
Law of Detachment, 89, 92–94
Law of reflection, 241
Law of Syllogism, 90, 92–94, 119
Leg(s)

of a triangle, 195
of a trapezoid, 356

isosceles, 364
Length

arc, 683–689
definition of, 17
of a line segment, 17–24
preserving, 397
probability and, 699–704
of a semicircle, 684

Like terms, 258, 787
Linear combination(s), solving

linear systems with, 796
Linear equation(s)

graphs of, 793
multi-step, 790
single-step, 789
slope-intercept form of, 794
solution of, 793
systems of, 796
writing, 125, 167, 795

Linear inequality, 791
Linear pair, 44, 62, 111–112
Linear pair postulate, 111
Linear systems of equations, 796
Line(s)

auxiliary, 196
concurrent, 272
definition of, 10

L
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determining whether a point is on,
124

drawing, 11
equations of, 125, 167, 795
horizontal, 794
intersecting, 12, 13–16

circles and, 622
isometric, 188
parallel, 129–130, 132–134,

143–148, 150–164, 181
construction, 159
in the coordinate plane,

165–171, 182
writing equations of, 167–171

perpendicular, 79, 129–130,
132–134, 137–141

construction, 130
in the coordinate plane,

172–177, 182
through a point on a line, 264
to a plane, 79

postulates for, 73
of reflection, 404
secant, 595
skew, 129, 132–134
slope of, 124, 165–171, 481
symbol for, 11
of symmetry, 406
tangent, 595

common external, 596
common internal, 596

transversal, 131–134
vertical, 794

Line segment See Segment(s)
Line symmetry, 406–410
Literal equation, 656
Lobachevsky, Nicholay, 715
Locus (Loci), 642–648, 652

compound, 643–647
of a sphere, 759

Logical argument, 89–94
Logical reasoning, See also Critical

Thinking
biconditional statement, 80–85, 118
conclusion, 71
conditional statement

if-then form, 71–78, 118
only-if form, 80–85, 118

conjecture, 4–9
unproven, 5

contrapositive, 72, 74–78, 118
converse, 72, 74–78, 118
counterexample, 4, 8, 71
deductive reasoning, 86–94, 119

using definitions, 79
equivalent statements, 72
examples, 27, 45, 73, 74, 81, 90,

98, 158, 173, 214, 221, 265,
274, 281, 348, 458, 489, 604,
643, 700

exercises, 21, 30, 57, 85, 92, 93,
95, 100, 134, 139, 153, 154,
155, 160, 199, 207, 208, 216,
223, 239, 242, 268, 275, 276,
278, 282, 284, 290, 300, 306,
326, 342, 352, 353, 369, 378,
418, 426, 433, 434, 442, 468,
477, 483, 486, 493, 502, 512,
541, 555, 579, 602, 608, 609,
617, 645, 646, 667, 673, 679,
696, 697, 702, 724, 733, 748,
770

flow proof, 135–140
formal logic, 95
Goldbach’s Conjecture, 5, 8
hypothesis, 71
if-then statements, 71–78, 118
inductive reasoning, 4–9
inverse, 72, 74–78, 118
Law of Detachment, 89, 92–94
using the laws of logic, 89–94
Law of Syllogism, 90, 92–94, 119
logical argument, 89–94
optimization, 285
paragraph proof, 102, 136, 138,

139
using postulates, 73–78
problem-solving plan and, 53
process of elimination, 438
using properties from algebra,

96–101, 119
proving statements, 102–107,

109–115
puzzle history, 95
symbolic notation and, 87–94
tree diagram, 364, 443
two-column proof, 102–107,

109–115, 136, 138, 140
unproven conjecture, 5
using Venn diagrams, 347

Logic puzzle, 86
history of, 95

Magnitude of a vector, 573,
576–579, 584

Major arc, 603
Mandelbrot Set, 591

Manipulatives
balloons, 714
cardboard, 316, 452
colored markers, 714
colored pencils, 66, 188, 452
compass, 34, 104, 130, 159, 213,

413, 429, 507, 550, 612
dried beans, 751
graphing calculator, 590, 706
hole punch, 316
index cards, 371, 527
paper clips, 316
protractor, 211, 263, 403, 413, 429,

472, 480, 567, 590, 612, 670,
714

ruler, 66, 188, 193, 211, 263, 371,
403, 429, 472, 480, 550, 567,
590, 670, 676

scissors, 193, 316, 371, 452
straightedge, 104, 130, 159, 316,

371, 507, 612
tape measure, 457
uncooked rice, 751
unpopped popcorn, 751

Mapping
dilation and, 506
frieze patterns, 437
glide reflection and, 430
line symmetry and, 406
reflection and, 404
rotational symmetry and, 415
rotation and, 412
transformation and, 396, 397
translation and, 421

Mathematical model See Modeling
Math and History

Approximating Pi, 682
Containers, 742
Decorative Patterns, 420
Geometric Constructions, 25
The Golden Rectangle, 496
History of Finding Area, 346
History of Recreational Logic

Puzzles, 95
The History of Timekeeping, 648
Measuring Earth’s Circumference,

164
Optimization, 285
Pythagorean Theorem Proofs, 557
Triangles in Architecture, 210

Matrix (Matrices), 864–870
adding and subtracting, 865
column of, 864
dimensions of, 864

M
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entry of, 864
multiplying, 866–870

by a scalar, 864–865
point matrix, 864
polygon matrix, 864
row of, 864
transformations and, 864–870

McGwire, Mark, 469
Mean, geometric, 466, 468
Means of a proportion, 459
Measure of an inscribed angle

theorem, 613
Measurement

accuracy in, 222, 871–875
angle, 26–27
greatest possible error in, 872–875
indirect, 486, 491, 494, 525, 530,

532, 534, 537, 538, 540,
561–566

precision in, 871–875
relative error in, 873–875
of time, 648
unit of measure and, 872–875

Measures, See also Area; Perimeter;
Surface area; Volume

angle
estimating, 31, 261
of the exterior angle of a triangle,

197
of a kite, 358–361
in polygons, 661–668, 708
preserving, 397

of angles formed by intersecting
lines, 622–627

of angles formed by tangents and
chords, 621–627

of angles of rotation, 412, 413, 415
arc length, 683–689
of arcs, 603–611, 621–627
of complements and supplements,

46–50
of inscribed angles, 612–620
of the interior angles of a

quadrilateral, 324
of the interior angles of a triangle,

193, 196, 199–201
of parallelogram sides and angles,

329–337
of segment lengths in circles,

628–635
of segments, 17–24, 61
of triangle sides and angles,

295–301

of vertical angles, 43–45, 47–50
Median(s)

of a triangle, 279–280, 282–284,
311

construction, 286
Midpoint formula, 35, 41, 244, 247

midsegments and, 288
Midpoint(s)

of an arc, 605
of a line segment, 34–35, 62
midsegments and, 289, 311
of sides of quadrilaterals, 364

Midsegment(s)
of a trapezoid, 357, 359–362
of a triangle, 287–293, 311

Midsegment theorem, 288
quadrilaterals and, 364
for trapezoids, 357, 839

Minimum distance, 405, 408
Minor arc, 603
Mixed Problem Solving, 846–857
Modeling, See also Drawing

diagrams; Geometry Software
Activities; Group Activities;
Problem solving

using congruence postulates, 214
intersections, 12
using a number line, 785
probability, 699–704
using unit analysis, 53
using a verbal model, 53, 54, 460,

467, 664, 694
Multicultural connections, 5, 49, 56,

95, 133, 145, 149, 164, 210,
217, 234, 285, 298, 346, 397,
418, 420, 442, 453, 466, 470,
496, 547, 557, 601, 609, 614,
631, 642, 682, 721, 742, 756

Multiple choice exercises, 9, 16, 24,
50, 64, 78, 85, 107, 122–123,
134, 141, 156, 171, 184–185,
201, 219, 235, 249, 256–257,
278, 314–315, 337, 355, 362,
379, 386–387, 402, 410, 450–
451,  464, 471, 512, 520–521,
534, 556, 565, 586–587, 619,
627, 640, 647, 654, 689, 726,
749, 771, 778–779

Multiple representations, 53, 54,
341, 460, 467, 469, 534, 540,
546, 675, 694, See also
Manipulatives; Modeling

Multiple transformations, 429

Multiplication, of positive and
negative numbers, 785

Multiplication property of equality,
96–101

Multi-step problem, 31, 41, 57, 65,
94, 101, 123, 148, 163, 177,
185, 209, 226, 257, 271, 284,
292, 307, 315, 328, 345, 370,
387, 419, 436, 443, 451, 478,
487, 505, 521, 541, 572, 579,
587, 602, 611, 634, 655, 681,
704, 713, 734, 757, 765, 779

Negation of a conclusion, 302–307
Negative numbers, 785
Net, 727, 729, 732, 733, 757

for a cone, 737, 739
for a pyramid, 736, 739

Network(s), 858–863
circuit, 859
edge of, 858
path, 858
traceability of, 859
tree, 860

spanning tree, 860
minimal spanning tree, 860

vertex of, 858
degree of, 859

Newton, Isaac, 241
n-gon, 322

exterior angles, 663–668
theorems about, 663

interior angles, 661–662, 664–668
theorems about, 662

perimeter of, 670
regular, 663

area of, 670–675
sum of the measures of interior

angles of, 661–662
Noguchi, Isamu, 15
Nonadjacent (remote) interior

angles, 193, 197, 296
Nonagon, 322
Nonconsecutive vertices, 324
Nonconvex polygon, 323
Non-Euclidean geometry, 714–715
Nonrigid transformation, 506–514
Number(s)

negative, 785
positive, 785

Numerical expressions, evaluating,
786

N
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Oblique solid(s), 728
volume of, 744, 747, 753

Obtuse angle, 28, 61
Obtuse triangle, 194, 252
Octagon, 322
Octahedron, 721
Olson, Brennan, 761
Olson, Scott, 761
Only-if form, 80–85, 118
Opposite angle(s), 330, 338, 340,

382
Opposite rays, 11, 60
Opposite side(s), 330, 338, 340, 382
Optimization, 285
Ordered pair, 792

as the solution of a linear equation,
124, 793

vectors and, 423–424, 573, 575
Ordering, triangle measures, 295,

299
Order of operations, 786
Origin, in a coordinate plane, 792
Orthocenter, 281–284, 311
Orthographic projection, 188–189

Pantograph, 490
Paper cutting

examples, 663
exercises, 639
investigations, 243, 371, 527, 670

Paper folding
examples, 287
exercises, 31, 282, 409
investigations, 33, 36, 108, 263,

272, 403, 670
Paragraph proof, 102, 136, 138, 139
Parallel lines, 129–130, 132–134,

181
construction, 159
in the coordinate plane, 165–171,

182
postulates about, 130, 143, 166
properties of, 142–148, 157–163,

181
proportionality and, 498–505
proving lines are parallel, 150–156,

157–158, 181
slope and, 165–171
theorems about, 143, 157,

338–340, 344, 499

transversals and, 132–134, 181
writing equations of, 167–171

Parallelogram rule for adding
vectors, 575

Parallelogram(s)
area of, 371–373, 375–379, 384
on the coordinate plane, 341,

343–344
definition of, 329, 330
diagonals of, 330, 338

special, 349–355
properties of, 329–337, 364–370,

382, 384
proving quadrilaterals are,

338–345, 383
theorems about, 330, 332, 334,

338–340, 344, 349, 353–355,
372

Parallel planes, 129, 132–134
Parallel postulate, 130, 714
Parallel vectors, 574
Pattern(s), See also Transformations

border, 437–443
computer generated, 420
in coordinates of rotated figures,

414
fractal, 590–591
frieze, 437–443
historical, 420
iteration and, 590–591
number, 3–9, 60
for the square of a binomial, 798
sum of polygon angle measures,

661–662
tessellation, 452–453
triangle side length, 542, 550
visual, 3, 5–9, 60, 556

Pelli, Cesar, 537
Pentagon, 322
Pentominoes, 432, 435
Percent, of a number, 657
Perimeter 

area and, 677–681
estimating, 871–875
formulas, 51
of a midsegment triangle, 289, 291
of a polygon, 677
of a rectangle, 51, 55–57
of a regular polygon, 670, 690
of similar figures, 677–682, 709
of a square, 51, 55–57
of a triangle, 51, 52, 55–57

Perpendicular bisector(s), 263–265,
269–271, 310

of a chord, 605
construction, 264
line of reflection and, 404
of a triangle, 272–273, 275–278

concurrency of, 273
Perpendicular bisector theorem,

265, 269
converse of, 265, 269

Perpendicular lines, 129–130,
132–134, 180

construction, 130
in a coordinate plane, 172–177,

182
definition of, 79, 116
postulates about, 130, 172
slope of, 172
theorems about, 137–141, 143,

148, 157, 162
Perpendicular postulate, 130
Perpendicular transversal theorem,

143, 148
Perspective drawing

one-point perspective, 512
two-point perspective, 15

Petit, Philippe, 133
Pi, 51, 683

approximation for, 52, 682, 684
Piccard, Bertrand, 427
Plane(s), See also Coordinate plane

definition of, 10
intersecting a sphere, 760
intersection of, 12
locus in a, 642–648
parallel, 129, 132–134
postulates for, 73

Platonic solid(s), 721
Euler’s Theorem and, 721–723,

725
Plotting points, on a coordinate

plane, 792
Point of concurrency, 272

theorems about, 273–274, 279, 281
Point(s)

collinear, 10, 60, 79
coordinates of, 17
coplanar, 10, 60
definition of, 10
distance between two, 17–24
equation of a line through two, 125
equidistant from a point and a line,

641
equidistant from two points, 264

P

O
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locus of, 642–648, 652
plotting on a coordinate plane, 792
postulates for, 73
as the solution of an equation, 124
of tangency, 597
terminal, 423
vanishing, 15, 512

Polar coordinate system, 611
Polygon exterior angles theorem,

663, 667
Polygon interior angles theorem,

662, 666
Polygon(s), 321–328, 382, See also

Area; Perimeter;
Quadrilateral(s); specific
polygons

angle measures in, 661–668, 708
apothem of, 670
center of, 670
concave, 323
concentric, 360
convex, 323
definition of, 321, 322
diagonal of, 324, 661
equiangular, 323
equilateral, 323
exterior angles of, 663–668, 708

theorems about, 663, 667
identifying, 322–323, 325–328
inscribed, 615–619, 691, 697, 840
interior angles of, 661–662,

664–668, 708
theorems about, 662, 666

naming, 322
nonconvex, 323
perimeter of, 677
radius of, 670
regular, 323

angle measures of, 661–668,
708

area of, 669–675, 708
perimeter of, 670, 690

Reuleaux, 639
similar, 473–478, 517

Polyhedron (Polyhedra)
classifying, 720, 723
concave, 720
convex, 720
cross section of, 720, 724
Euler’s Theorem and, 721–723,

725
properties of, 719–726
regular, 720
surface area of, 727–741, 774–775

Positive numbers, 785
Postulate(s)

angle, 27
angle-angle (AA) similarity, 481
angle-side-angle (ASA)

congruence, 220
arc addition, 604
area addition, 372
area congruence, 372
area of a square, 372
corresponding angles, 143
corresponding angles converse,

150, 152
definition of, 17
linear pair, 111
list of, 827
parallel, 130, 714
perpendicular, 130
point, line, and plane, 73–78
rewriting, 74
segment, 17–24
side-angle-side (SAS) congruence,

213
side-side-side (SSS) congruence,

212
slopes of parallel lines, 166
slopes of perpendicular lines, 172
volume, 743
written as a biconditional, 81

Power, 797
Power of power property, 797
Power of a product property, 797
Power of a quotient property, 797
Practice See Reviews
Prediction, See also Estimation

using patterns, 3–9
Preimage, 396–397
Prism

base of, 728
definition of, 728
edge of, 728
height of, 728
lateral faces of, 728
oblique, 728
right, 728
slant height of, 728
surface area of, 727–734, 774–775
volume of, 743–749, 775

relationship to pyramid, 751
Probability, 699

experimental, 706
geometric, 699–706, 710
theoretical, 699–704, 706

Problem solving
Mixed Problem Solving, 846–857
using addition of vectors, 575, 578,

579
using angle measures, 664
using areas

of circles and regions, 693–694,
696, 697

of polygons, 53, 54, 56, 57, 671,
674, 678, 680

using bisectors of a triangle, 273,
276, 277

using circumference and arc length,
685, 688

using the converse of the
Pythagorean Theorem, 545,
547, 549

using dilation, 508, 511
using the distance formula, 19, 20,

22, 23
using Euler’s Theorem, 722, 725
using geometric mean, 529–534
using geometric probability,

700–704
using the Hinge theorem, 304, 307
using indirect measurement, 491,

494
using inductive reasoning, 5, 8
using locus, 644, 646
using measures of inscribed angles,

614, 619
using perimeters and areas of

similar polygons, 678, 680
using perpendicular and parallel

lines, 152, 154, 155, 156
using properties of arcs and chords,

606, 609
using properties of quadrilaterals,

350–355, 356–363
using a proportion, 460, 462–463,

467, 469–470, 516
using proportionality theorems,

501, 503, 504
using the Pythagorean Theorem,

536–541
using segment addition, 18
using segments of secants and

tangents, 631, 632–635
using similar polygons, 474,

477–478
using similar solids, 768, 771, 772
using similar triangles, 482,

486–487
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using special right triangles, 553,
555

using transformations, 398, 401,
405, 408

using trigonometric ratios,
561–566, 569, 571, 572

using vectors, 424, 427
using volume, 745, 748, 754, 756,

757
Problem solving plan, 53, 783
Problem-solving strategies, 783–784

draw a sketch, 54, 664, 694
list of, 784
use a verbal model, 53, 54, 460,

467, 664, 694
Process of elimination, 438
Product of powers property, 797
Projections, 188–189
Projects

Balancing Shapes, 316–317
Geometry on a Sphere, 714–715
Investigating Fractals, 590–591
Investigating Tessellations,

452–453
Taxicab Geometry, 66–67
Technical Drawing, 188–189

Proof
by contradiction, 302–307
coordinate, 243–250, 254, 288

quadrilaterals and, 335, 344, 350,
354, 355, 357, 365

examples, 103, 110, 111, 137, 144,
151, 157, 158, 180, 196, 204,
214, 221, 229–231, 237, 238,
246, 265, 266, 288, 296, 302,
303, 332, 339, 340, 349, 350,
366, 405, 413, 421, 481, 528,
535, 598, 629, 669

exercises, 105, 106, 113, 114, 116,
121, 139, 140, 147, 148, 149,
154, 155, 162, 200, 201, 208,
217, 218, 224, 226, 227, 233,
234, 240, 241, 246, 248, 249,
250, 255, 269, 270, 277, 284,
292, 300, 301, 306, 307, 313,
334, 335, 336, 343, 344, 353,
354, 355, 361, 362, 363, 368,
369, 370, 379, 402, 408, 417,
419, 426, 470, 478, 485, 486,
494, 504, 533, 540, 547, 548,
556, 557, 565, 572, 580, 601,
610, 618, 619, 626, 627, 634,
666, 667, 680

flow, 135–140

indirect, 302–307
paragraph, 102, 136, 138, 139
two-column, 102–106, 109–115,

136, 138, 140
Properties

algebraic, of equality, 96–97
of angle bisectors, 266–271

of a triangle, 274–278
of angle congruence, 109–115
of chords, 606–611
of congruent triangles, 205
cross product, 459
of dilations, 506, 514
distributive, 787
of exponents, 797
of isosceles, equilateral, and right

triangles, 236–242, 254
of kites, 358, 360–362, 383
of length and measure, 98–101
of midsegments, 289–293
of parallel lines, 143–163, 181
of parallelograms, 329–337, 382

special, 347–355, 383
of perpendicular bisectors,

264–266, 268–271
of a triangle, 272–273, 275–278

of polyhedra, 719–726
of proportions, 459, 465–471
reciprocal, 459
of reflections in the coordinate

plane, 404
of segment congruence, 102–107
of special quadrilaterals, 364–370
of tangents, 597–602
of translations, 421
of trapezoids, 356–357, 359–363,

383
Proportionality

segment, 497–505
statement of, 480
theorems, 498–499, 504

Proportion(s), 459–464, 516
dilation and, 506–514
extremes of, 459
golden rectangle, 471, 496
means of, 459
properties of, 459, 465–471
in similar polygons, 473–478, 517
in similar triangles, 480–505,

517–518, 527–534
solving, 391

Protractor
drawing adjacent angles with, 28
measuring an angle with, 26

Protractor postulate, 27
Pyramid

base edges of, 735
base of, 735
definition of, 735
edges of, 735
face of, 735
height of, 735
inscribed, 741
lateral area of, 735–736
lateral edges of, 735
lateral faces of, 735
regular, 735–736, 738–741
slant height of, 735
surface area of, 735–736, 738–741,

775
vertex of, 735
volume of, 752–757, 776

relationship to prism, 751
Pythagoras, 557
Pythagorean Theorem, 535–541,

557, 582
converse of, 543–548, 583
distance formula and, 20
examples, 458, 568, 597
exercises, 477, 487, 513, 566
proof of, 535, 540, 557

Pythagorean triple, 536, 539, 547,
582

Quadratic equation(s), 523,
800–801

Quadratic formula, 801
Quadrilateral(s), 322 

area of, 371–380, 384
classifying, 347–355, 364–370,

545, 546
coordinate proof, 335, 341, 343,

344, 350, 354, 355, 357, 365
diagonals of, 324
inscribed in a circle, 615
interior angle measure, 324
kite, 358, 360–362, 383
parallelogram, 329–337, 382

proof of, 338–346, 383
properties of, 364–370, 384
rectangle, 347–355, 383
rhombus, 347–355, 383

proof of, 365
square, 347–355, 383
trapezoid, 356–357, 359–363, 383

Quantitative comparison exercises,
65, 115, 242, 301, 315, 428, 

Q
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495, 521, 548, 654, 668, 675,
741, 778

Quotient of powers property, 797

Radical expression(s), 799
simplifying, 522, 523

Radical(s), simplifying, 522, 523
Radius

of a circle, 595
of a cylinder, 730
of a polygon, 670
of a sphere, 759

Rational expression(s), simplifying,
657

Ratio(s), 457–458, 461–464, 516,
788, See also Scale factor

arc length, 683
area of a sector and area of a circle,

692
aspect, 477
extended, 458, 462, 464
geometric probability, 699–705
golden, 471, 496
of perimeters and areas of similar

figures, 676–682, 709
probability, 699
reciprocals, 788
of side lengths of special right

triangles, 550–556
of similar solids, 766–772, 776
simplifying, 390, 457, 788
trigonometric, 558–572, 583–584
writing, 390

Ray(s)
collinear, 11
drawing, 11
opposite, 11, 60
as sides of angles, 26

Reasoning See Critical Thinking;
Logical Reasoning

Reciprocal property, 459
Reciprocal(s), 788
Rectangle

area of, 51, 53, 55–57
diagonals of, 349–355
golden, 471, 496
perimeter of, 51, 55–57
placing in a coordinate plane, 243
properties of, 347–355, 364–370,

383
theorems about, 349, 354, 372

Rectangle corollary, 348
Reduction, 506–512, 514

Reflection, 395–411, 446
compositions and, 429–436
in a coordinate plane, 404, 408,

867–870
double, 411
frieze patterns and, 437–443
glide, 430–436
image coordinates, 404
law of, 241
line of, 404
line symmetry and, 406–410
matrices and, 867–870
theorems about, 404–405, 408,

414, 419, 421
Reflection theorem, 404–405, 408
Reflexive property

of angle congruence, 109, 113
of congruent triangles, 205
of segment congruence, 102, 105
used in algebra, 96–97
used in geometry, 98

Regular hexagon, 242
Regular n-gon, 661–668

angle measures of, 662–668, 708
area of, 669–675, 708
perimeter of, 670

Regular polygon(s), 323
angle measures of, 662–668, 708
area of, 669–675, 708
central angle of, 671
perimeter of, 670, 690

Regular polyhedron, 720
Euler’s Theorem and, 721–723,

725
Regular pyramid, 735–736,

738–741
Remote angle, See Nonadjacent

interior angles
Reuleaux polygon, 639
Reviews, See also Assessment;

Projects
Algebra Review, 124–125,

258–259, 390–391, 522–523,
656–657

Chapter Review, 60–62, 118–120,
180–182, 252–254, 310–312,
382–384, 446–448, 516–518,
582–584, 650–652, 708–710,
774–776

Chapter Summary, 59, 117, 179,
251, 309, 381, 445, 515, 581,
649, 707, 773

Cumulative Practice, 186–187,
388–389, 588–589, 780–781

Mixed Review, 9, 16, 24, 32, 42,
50, 58, 78, 85, 94, 101, 107,
116, 134, 141, 149, 156, 163,
171, 178, 201, 209, 219, 227,
235, 242, 250, 271, 278, 284,
293, 301, 308, 328, 337, 345,
355, 363, 370, 380, 402, 410,
419, 428, 436, 444, 464, 471,
479, 487, 495, 505, 513, 534,
541, 549, 557, 566, 572, 580,
602, 611, 620, 627, 635, 640,
647, 668, 675, 681, 689, 698,
705, 726, 734, 741, 749, 758,
765, 772

Skills Review, 2, 70, 128, 192, 262,
320, 394, 456, 526, 594, 660,
718

Skills Review Handbook
The Distributive Property, 787
Evaluating Expressions, 786
Linear Equations and Their

Graphs, 793
Multiplying Binomials, 798
Plotting Points, 792
Positive and Negative Numbers,

785
Problem Solving, 783–784
Properties of Exponents, 797
Radical Expressions, 799
Ratios, 788
Reciprocals, 788
Slope-Intercept Form, 794
Solving ax2 + bx + c = 0, 801
Solving ax2 + c = 0, 800
Solving Formulas, 802
Solving Inequalities, 791
Solving Linear Equations,

789–790
Solving Systems of Equations,

796
Squaring Binomials, 798
Writing Linear Equations, 795

Study Guide, 2, 70, 128, 192, 262,
320, 394, 456, 526, 594, 660,
718

Rhombus
area of, 374–379
definition of, 347
diagonals of, 349–355
properties of, 347–355, 364–370,

383
proving a quadrilateral is a, 365
theorems about, 349, 353

Riemann, Georg, 715

R
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Right angle, 28, 61
Right angle congruence theorem,

110
Right cone

slant height of, 737, 739
surface area of, 737–741
vertex of, 737
volume of, 752–757

Right cylinder, 730
surface area of, 730–734

Right prism, 728
Right triangle(s), 194, 254

altitude, 527–534
area of, 537, 539
converse of the Pythagorean

Theorem and, 543–548
45°-45°-90°, 550–556, 583
geometric mean and, 529–534
indirect measurement with, 525,

530, 532, 534, 537, 538, 540
inscribed in a circle, 615
properties of, 238–242, 254
proving congruence, 238–242
Pythagorean Theorem and,

535–541
Pythagorean triples, 536, 539
similar, 527–534, 582
solving, 567–572, 584
special, 550–556, 583
theorems about, 238, 527–528,

529, 533, 543, 551, 556
30°-60°-90°, 550–556, 583
trigonometric ratios and, 558–572
verifying, 543–548

Rigid transformation(s), 396–402,
446

composition, 431–436
glide reflection, 430–436, 448
reflection, 395–411, 446, 867
rotation, 412–419, 447, 868
translation, 421–429, 447, 866

Rioux, Bob, 406
Rioux, Sue, 406
Roman numerals, 133
Rotation, 395–402, 412–419, 447

angle of, 412
compositions and, 429–436
in the coordinate plane, 414, 416,

417, 868–870
frieze patterns and, 437–443
image construction, 413
image coordinates, 414
matrices and, 868–870

rotational symmetry and, 415–419
theorems about, 414, 419

Rotational symmetry, 415–419
Rotation theorem, 412–413
Ruler postulate, 17

Sacagawea, 470
Saínz, José, 37
Same side interior angles, 131–134
Scale drawing, 490
Scale factor, 474–478

dilation and, 506–514, 518,
864–865

similar figures and, 676–682
similar solids and, 766–772, 776
similar triangles and, 482

Scalene triangle, 194, 252
Science See Applications;

Connections
Secant, 595
Secant segment, 630–635
Sector of a circle

area of, 692–698, 710
definition of, 692

Segment addition postulate, 18
Segment congruence, 19, 102–107
Segment postulates, 17–18, 21–24
Segment(s)

bisector, 33–35, 38–41, 62
construction of, 34

chord, 595, 605–606, 608–611
of a chord, 629–635
collinear, 11
common tangent, 596
congruent, 19, 102–107

construction, 104
diameter, 595, 759
drawing, 11
endpoints of, 11
lengths in circles, 628–635, 652
measures of, 17–24, 61
midpoint of, 34–35, 62
midsegment, 287–293, 357,

359–362
properties of equality and, 98
proportional, 497–505
proving statements about,

102–107, 120
radius, 595, 670, 759
secant, 630–635

external, 630–635
symbol for, 11
tangent, 630–635

Self-similarity, 590
Semicircle, 603

length of, 684
Series, infinite, 41
Side-angle-side (SAS) congruence,

211, 213–219, 253
postulate, 213

Side-angle-side (SAS) similarity
theorem, 488, 489, 494

Side opposite a vertex, 195
Side(s)

adjacent, 195
of an angle, 26
corresponding, 202
opposite, 330, 338, 340
of a polygon, 322
of special quadrilaterals, 364

Side-side-side (SSS) congruence,
211–219, 253

postulate, 212
Side-side-side (SSS) similarity

theorem, 488–489
Similar figures, area of, 676–682,

709
Similarity, 472–518

corresponding parts and, 472
self, 590
statement, 473–478

Similarity theorems, 488–489, 494
Similar polygons, 473–478, 517, See

also Similar triangles
definition, 456, 473
theorems about, 475, 478

Similar solids, 766–772, 776
Similar solids theorem, 767
Similar triangles, 480–505, 517–518

postulates about, 481
proof of, 481, 483, 485, 486,

488–494
proportions and, 497–505
right triangles, 527–534, 582
scale factor and, 482
theorems about, 488–489, 494,

498–500, 504
Simplified expression, 787
Sine ratio, 558–572
Skew lines, 129, 132–134
Slant height

of a prism, 728
of a regular pyramid, 735
of a right cone, 737, 739

Slope
calculating, 124
of a line, 165

S
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of parallel lines, 165–171
of perpendicular lines, 172–177
similar triangles and, 481

Slope-intercept form, 167, 794
Slopes of parallel lines postulate,

166
Slopes of perpendicular lines

postulate, 172
Slope triangle, 794
Solid(s)

composite, 739, 748, 756, 763
cone, 737–741, 752–758
cross section of, 720, 724
cube, 743
cylinder, 730–734, 744–749
Euler’s Theorem and, 721–723,

725, 774
minimum surface area for a given

volume, 750
oblique, 728, 744, 747, 753
perspective drawing of, 15, 512
Platonic, 721
polyhedra, 719–726
prism, 727–734, 743–749,

774–775
pyramid, 735–736, 738–741,

752–757, 775–776
similar, 766–772, 776
sphere, 759–765, 776
surface area of, 727–742, 750,

759–760, 762–765, 774–776
types of, 719
volume of, 743–749, 751–757,

761–765, 775–776
Solution

of an equation, 789
linear, 793

of an inequality, 259, 791
Special right triangles, See Right

triangles
Sphere

center of, 759
chord of, 759
definition of, 759
diameter of, 759
great circle of, 760
hemispheres of, 760
radius of, 759
surface area of, 759–760, 762–765,

776
volume of, 761–765, 776

Spreadsheet
area of an n-gon inscribed in a

circle, 697

area and perimeter of a rectangle,
56

Spreadsheet Activities
Minimizing Surface Area, 750
Perimeters of Regular Polygons,

690
Square

area of, 51, 54–57, 372, 376–379
perimeter of, 51, 55–57
properties of, 347–355, 364–370,

383
Square corollary, 348
Square root, 799
Squaring binomials, 798
Standard equation of a circle, 636,

652
Standard form of a quadratic

equation, 800
Standardized tests, See Test

Preparation
Straight angle, 28
Straightedge, 25, 34
Student Help, See also Reviews;

Test-Taking Strategies
Extra Practice, 803–826
Keystroke Help, 560, 706, 745
Look Back, 108, 124, 129, 215,

231, 234, 264, 269, 274, 283,
348, 365, 374, 379, 413, 458,
506, 529, 533, 537, 539, 544,
545, 573, 606, 623, 662, 671,
697, 729, 736, 757, 767, 865

Skills Review, 197, 292, 297, 597,
616

Study Tips, 2, 19, 20, 27, 28, 35,
46, 52, 70, 73, 74, 81, 88, 102,
103, 112, 137, 166, 174, 196,
202, 213, 224, 288, 303, 320,
322, 324, 341, 368, 373, 375,
378, 394, 397, 405, 422, 423,
431, 432, 438, 456, 473, 489,
528, 530, 568, 575, 597, 637,
669, 670, 677, 684, 699, 718,
720, 721, 728, 729, 735, 736,
753, 761, 768, 858, 859, 860,
872

Study Strategies
Answer Your Questions, 594, 649
Check Your Memory, 262, 309
Connect to the Real World, 456,

515
Draw a Concept Map, 660, 707
Form a Study Group, 320, 381
Generalizing Formulas, 718, 773

Learning Vocabulary, 2, 59
List What You Know and What You

Expect to Learn, 526, 581
Making Sample Exercises, 394,

445
Previewing Lessons, 70, 117
Remembering Theorems, 192, 251
Write Sample Questions, 128, 179

Subscript, 19
Substitution, solving equations

with, 796
Substitution property, 96–101
Subtraction, of positive and

negative numbers, 785
Subtraction property of equality,

96–101
Supplementary angles, 46–50, 62

properties of, 110–115
Surface area

of a cone, 737–741, 775
of a cylinder, 730–734, 774–775
estimating, 871–875
minimum for a given volume, 750
nets and, 727
of a prism, 727–734, 774–775
of a pyramid, 735–736, 738–741,

775
of similar solids, 766–772, 776
of a sphere, 759–760, 762–765,

776
Surface area of a regular pyramid

theorem, 736
Surface area of a right cone

theorem, 737
Surface area of a right cylinder

theorem, 730
Surface area of a right prism

theorem, 729
Surface area of a sphere theorem,

759
Syllogism, Law of, 90, 92–94
Symbolic notation, for representing

logical statements, 87–94
Symbol(s)

angle, 26
arc, 603
circle, 595
congruence, 19, 202
congruence arcs, 36
grouping, 786
implies, 87
inverse, 567
line, 11
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line segment, 11
length of, 17

magnitude of a vector, 573
mapped onto, 397
negation, 88
parallel, 129
parallelogram, 330
perpendicular, 79
ratio, 457
ray, 11
right angle, 20, 28
similarity, 473
table of, 841
triangle, 194
vector, 423, 575

component form of, 423
Symmetric property

of angle congruence, 109, 113
of congruent triangles, 205
of segment congruence, 102
used in algebra, 96–97
used in geometry, 98

Symmetry
line, 406–411
rotational, 415–419

Systems of linear equations, 796

b
Tangent circles, 596
Tangent ratio, 558–572
Tangent(s), 595–602, 650

angle relationships and, 621–627
chords and, 621–627
common external, 596
common internal, 596
point of tangency, 597
properties of, 597–602
theorems about, 597, 598
to a circle, 595

Tangent segment, 630–635
Taxicab geometry, 66–67
Technical drawing, 188–189
Technology See Geometry Software

Activities;  Geometry software
exercises; Graphing calculator;
Spreadsheet; Spreadsheet
Activities

Terminal point of a vector, 423
Term(s)

of a binomial expression, 798
constant, 787
of an expression, 787
like, 258, 787

Tessellations, 452–453

Test Preparation
Multiple choice exercises, 9, 16,

24, 50, 64, 78, 85, 107,
122–123, 134, 141, 156, 171,
184–185, 201, 219, 235, 249,
256–257, 278, 314–315, 337,
355, 362, 379, 386–387, 402,
410, 450–451, 464, 471, 512,
520–521, 534, 556, 565,
586–587, 619, 627, 640, 647,
654, 689, 726, 749, 771,
778–779

Multi-step problem, 31, 41, 57, 65,
94, 101, 123, 148, 163, 177,
185, 209, 226, 257, 271, 284,
292, 307, 315, 328, 345, 370,
387, 419, 436, 443, 451, 478,
487, 505, 521, 541, 572, 579,
587, 602, 611, 634, 655, 681,
704, 713, 734, 757, 765, 779

Quantitative comparison exercises,
65, 115, 242, 301, 315, 428,
495, 521, 548, 654, 668, 675,
741, 778

Test-Taking Strategies, 64, 122, 184,
256, 314, 386, 450, 520, 586,
654, 712, 778

Tetrahedron, 721
Thales, 486, 490
Thales’ shadow method, 486, 490
Theorem(s), 828–832

alternate exterior angles, 143, 148
alternate exterior angles converse,

150, 155
alternate interior angles, 143–144
alternate interior angles converse,

150–151
angle-angle-side (AAS)

congruence, 220
angle bisector, 266

converse of, 266, 270
area of a circle, 691
area of an equilateral triangle, 669
area of a kite, 374, 375
area of a parallelogram, 372
area of a rectangle, 372
area of a regular polygon, 670
area of a rhombus, 374, 375
area of a sector, 692
areas of similar polygons, 677, 680
area of a trapezoid, 374, 379
area of a triangle, 372
base angle, 236, 237

converse of, 236, 240

Cavalieri’s Principle, 744
about chords in circles, 605, 606,

610, 621, 622, 626, 629
circumference of a circle, 683
for classifying triangles, 544, 548
for comparing measurements of a

triangle, 295, 296, 306
composition, 431
concurrency of altitudes of a

triangle, 281, 838
concurrency of angle bisectors of a

triangle, 274, 277
concurrency of medians of a

triangle, 279, 836–837
concurrency of perpendicular

bisectors of a triangle, 273,
835

congruent complements, 111, 113
congruent supplements, 111
consecutive interior angles, 143,

147
converse of, 150, 151

definition of, 17, 102
about diagonals of special

parallelograms, 349, 350, 353,
354, 355

Euler’s, 721
exterior angle, 197, 200
exterior angle inequality, 296
about exterior angles, 663, 667
geometric mean, 529, 533
hinge, 303, 307, 312

converse of, 303, 312
hypotenuse-leg (HL) congruence,

238, 833–834
about inscribed angles, 613, 614,

615, 618, 619, 840
about interior angles of a polygon,

662, 666
interior angles of a quadrilateral,

324
about kites, 358, 362, 374
list of, 828–832
measure of an inscribed angle, 613
midsegment, 288

for trapezoids, 357, 839
about parallel and perpendicular

lines, 157, 162, 499
about parallelograms, 330, 332,

334, 335, 338–340, 344
perpendicular bisector, 265, 269

converse of, 265, 269
perpendicular line, 137–141
perpendicular transversal, 143, 148

T
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polygon interior angles, 662, 666
properties of angle congruence,

109, 113
properties of congruent triangles,

205
properties of segment congruence,

102
proportionality, 498–499, 504
Pythagorean, 535, 540, 557

converse of, 543, 548
reflection, 404–405, 408
right angle congruence theorem,

110
about right triangles, 238, 527–

529, 533, 551
rotation, 412–414, 417, 419
about segments of tangents and

secants, 630, 634
side-angle-side (SAS) similarity,

488, 494
side-side-side (SSS) similarity, 488
about similar polygons, 475, 478
about similar solids, 767
about special right triangles, 551,

556
surface area of a regular pyramid,

736
surface area of a right cone, 737
surface area of a right cylinder, 730
surface area of a right prism, 729
surface area of a sphere, 759
about tangents, 597, 598, 601, 621,

630, 634
third angle, 203, 208
translation, 421, 426
about trapezoids, 356, 357,

361–363
triangle inequality, 297, 300
triangle proportionality, 498, 504

converse of, 498, 505
triangle sum, 196
vertical angles, 112
volume, 744, 752, 761

Theoretical probability, 699–704,
706

Third angle theorem, 203, 208
30°-60°-90° right triangles,

550–556, 583
trigonometric ratios for, 560

Three-dimensional distance, 24
Tiling, 452–453
Time, 648

Transformation(s), 394–450,
864–870

border patterns, 437–443
compositions, 431–436, 448
dilation, 506–514, 864–865
double reflection, 411
frieze patterns, 437–443, 448
glide reflection, 430–436, 448
isometries, 397–402, 446
matrices and, 864–870
multiple, 429
nonrigid, 506–514
order and, 429, 430–431
reflection, 395–411, 446, 867
rigid, 396–402, 446
rotation, 395–402, 412–419, 447,

868
translation, 395–402, 421–429,

447, 866
in space, 398, 409, 427, 432, 435,

749
Transitive property

of angle congruence, 109–115
of congruent triangles, 205
of segment congruence, 102, 105
used in algebra, 96–97
used in geometry, 98

Translation, 395–402, 421–429, 447,
866

compositions and, 429–436
coordinate notation for, 422
in the coordinate plane, 422–428,

866
frieze patterns and, 437–443
matrices and, 866
theorems about, 421, 426
using vectors, 423–428, 447

Translation theorem, 421
Transversal(s), 131–134, 181

perpendicular, 143, 148
proportionality and, 499–505
theorems about, 150, 499

Trapezoid
area of, 371, 374–379, 384
isosceles, 356–357, 359–363
midsegment of, 357, 359–362
properties of, 356–357, 359–363,

383
theorems about, 356, 357, 361,

362, 363
Tree diagram, 364, 443
Triangle inequality, 295–301
Triangle inequality theorem, 297,

300

Triangle proportionality converse,
498

Triangle proportionality theorem,
498, 504

Triangle(s), See also Right triangle
acute, 194, 252
altitudes of, 281–284, 311

right, 527–534
angle bisectors of, 274–278, 310

construction, 286
angles of, 193–201, 295–301
area of, 51, 52, 54, 55–57,

371–373, 376, 378, 384, 537,
539, 669

balancing point of, 316–317
centroid of, 279–280, 282–283,

311
circumcenter of, 273
classifying, 194–195, 198–199,

252, 544, 545, 546
comparing measurements of,

295–301
congruent, 202–235, 238–241,

253–254
coordinate proof and, 243–250,

254
definition of, 194
equiangular, 194, 237, 252
equilateral, 194, 237, 239–242,

252, 254, 284
area of, 669, 708

exterior angles of, 193, 196–201,
296, 312

interior angles of, 193, 196–201
legs of, 195
medians of, 279–280, 282–284,

311
construction, 286

midsegments of, 287–293
in non-Euclidean geometry, 715
obtuse, 194, 252
orthocenters of, 281–284, 311
perimeter of, 51, 52, 55–57
perpendicular bisectors of,

272–273, 275–278, 310
properties of isosceles, equilateral,

and right, 236–242
proportionality and, 497–505
scalene, 194, 252
similar, 480–505, 517–518

right, 527–534
slope, 794
sum of the measures of the angles

of, 193
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theorems about, 196–197, 203,
205, 220, 236, 295, 296, 297,
372, 498–499, 504, 544, 548

vertices of, 195
Triangle sum theorem, 196, 201

corollary to, 197, 200
Trigonometric functions, See

Trigonometric ratio(s)
Trigonometric identity, 560
Trigonometric ratio(s), 558–572,

583–584
angle of elevation and, 553, 561,

563, 564, 566
for 45°- 45°- 90° right triangles,

559
for indirect measurement, 561–566
for solving right triangles, 567–572
for 30°- 60°- 90° right triangles,

560
vectors and, 574, 577–579

Trigonometry, 558
Tubman, Harriet, 169
Two-column proof, 102–107,

109–115, 136, 138, 140

Undefined terms, 10
Unit analysis, 53
Unit cube, 743
Unproven conjecture, 5
Using algebra

examples, 19, 35, 37, 45, 46, 80,
96, 145, 151, 166, 167, 173,
197, 203, 215, 237, 244, 289,
324, 331, 358, 373, 458, 459,
466, 475, 481, 500, 598, 605,
615, 630, 631, 662, 663, 745

exercises, 8, 22, 30, 32, 39, 40, 48,
49, 50, 58, 77, 83, 92, 105,
114, 116, 139, 147, 153, 161,
170, 171, 176, 199, 200, 201,
207, 218, 225, 239, 240, 250,
271, 278, 283, 284, 290, 291,
293, 298, 299, 301, 306, 308,
327, 328, 334, 337, 343, 345,
352, 360, 370, 377, 380, 400,
409, 418, 428, 436, 464, 477,
484, 485, 503, 532, 541, 546,
549, 554, 555, 580, 601, 608,
617, 624, 625, 627, 633, 640,
646, 667, 687, 688, 689, 696,
703, 704, 733, 740, 747, 756,
764, 777

Vanishing point, in perspective
drawing, 15, 512

Variable expression, 786
Variable(s)

on both sides of an equation, 258
as coordinates, 245, 248

Vector components, 423
Vector(s)

adding, 575, 576, 578, 579, 584
component form of, 423
direction of, 574, 576–579, 584
equal, 574
initial point of, 423
magnitude of, 573, 576–579, 584
parallel, 574
parallelogram rule and, 575
terminal point of, 423
translation using, 423–428, 447
velocity, 574, 577, 578, 579

Velocity vector, 574, 577, 578, 579
Venn diagram, 347
Vertex (Vertices)

of an angle, 26, 756, 763
of a cone, 737
consecutive, 324
Euler’s Theorem and, 721–723,

725, 774
of a network, 858
nonconsecutive, 324
of a polygon, 322
of a polyhedron, 719
of a pyramid, 735
of a triangle, 195

Vertex-edge graph, See Network(s)
Vertical angles, 44–45, 47–50, 62,

112–115
Vertical angles theorem, 112
Vertical drop, 563
Vertical line, graph of, 794
Viewing angle, 614
Visual pattern(s), 3, 5–9, 60, 556
Visual Reasoning, 343
Visual Thinking, 343, 345, 556, 725,

732, 739, 747, 764, See also
Graphs; Manipulatives;
Modeling; Multiple
representations

Volume, See also Formulas
Cavalieri’s Principle and, 744
of composite solids, 748, 756, 763
of a cone, 752–758, 776
of a cube, 743

of a cylinder, 744–748, 775
estimating, 871–875
minimum surface area for,

750
of oblique solids, 744, 747,

753
postulates, 743
of a prism, 743–749, 775
of a pyramid, 752–758, 776
relationships, 751
of similar solids, 766–772
of a sphere, 761–765, 776
theorems, 744, 752, 761
units of, 743

Volume addition postulate, 743
Volume of a cone theorem, 752
Volume congruence postulate, 743
Volume of a cube postulate, 743
Volume of a cylinder theorem,

744
Volume of a prism theorem, 744
Volume of a pyramid theorem,

752
Volume of a sphere theorem, 

761

Woods, Tiger, 600
Wright, Frank Lloyd, 677, 745
Wright, Orville, 269
Wright, Wilbur, 269

x-axis, 792
x-coordinate, 792
x-intercept, 793

y-axis, 792
y-coordinate, 792
y-intercept, 793

Y

X

W

V

U
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