
A
acute angles, 13, 26
algebra, 100, 101
alternate angles, 20–21, 40
angles

acute, 13, 26
alternate, 18–21, 40
alternate exterior, 20–21
alternate interior, 20, 40
complements of, 14–17
congruent, 23
corresponding, 17–19
defined, 10
degrees in, 12–13
expressions for, 16
exterior, 20–21, 40
interior, 19, 20, 40, 114, 159
measures for, 12–13, 29–30
measuring with protractor, 26–28
naming, 24–25
obtuse, 13, 26–27
reflex, 13, 27–28
right, 13, 14
straight, 40, 41
sum in triangles, 39–41
supplements of, 14–17
vertical, 22–24

Archimedean polyhedra, 108–109
Archimedean solids, 116
area

base and, 78
of circles, 89, 95, 96–99
of cylinders, 128–129

defined, 49–52
factors and, 64–66
height and width and, 53, 62–64, 78
measurement units for, 51–52, 67–72
of parallelograms, 73–76, 82
of rectangles, 52–53, 54, 55–57, 59–61,

63–64, 66–67
reducing, 61
relationship to perimeter, 53–57,

59–61
resources on the Web, 84–85
of squares, 55, 61
of trapezoids, 73, 78, 79–84
of triangles, 66–67, 81

B
base 

of parallelograms and trapezoids,
76, 78, 82

of polyhedra, 109–110
of triangles, 32, 76

bilateral symmetry, 146
binary number system, 103
Buffon’s needle experiment, 103

C
Cartesian geometry, 3
chords, 88
circles

area of, 89, 95, 96–99
chord of, 88
circumference of, 89–93, 95–96, 120
defined, 87, 93–94
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circles (continued)
degrees in, 12, 29, 30
diameter of, 88–93
lines of symmetry in, 153–154
measuring, 29–30, 89
perimeter and, 88–89, 95–96
pi and, 92–93, 95, 96, 98–103
radius of, 88, 90, 91, 93, 95, 97
resources on the Web, 104
sectors of, 97
triangles in, 97, 99

circumference, 89–93, 95–96, 120
complements, 14–17
congruent angles, 23
congruent sides, of kites, 44, 45
congruent triangles, 41
coordinate plane geometry, 3
coordinates of points, 6
corresponding angles, 17–19
counterexamples, 60
cubes, 107–112, 114, 118–119, 130
cubic inches, 124, 125–127
cylinders, 119–121, 128–129

D
definitions, finding, 22
degrees

of angles, 12–13
of angles in triangles, 39–41
in circles, 12, 29, 30

diameter, 88–93
dimension in geometric figures, 4
dimensionless geometric figures, 4
dodecahedra, 107, 108, 112, 114, 131

E
edges, of solids, 107, 109–111, 113–114,

118
equiangular quadrilaterals, 43
equilateral quadrilaterals, 43
equilateral triangles, 32, 38

Euclidean plane, 159
Euler’s formula, 109
exponents, 69
expressions for angles, 16, 17
exterior angles, 19, 20–21

F
faces, of solids, 106–110, 111, 113–114,

118
factors, 64–66
Fuller, Buckminster, 117

G
glide reflection, 138, 142–143, 144,

160–161
glide reflectional symmetry, 144, 147,

157, 160–161
gradients, 29, 30

H
height

area and perimeter and, 53, 62–64,
76, 78

of parallelograms, 74, 76, 77–78, 82
of rectangular prisms, 119
of trapezoids, 76, 77–78, 79, 82–84
of triangles, 76

hexagonal pyramid, net of, 132
hexagons, 114, 132
hexahedra, 107, 108
History of Pi, A (Beckman), 103
horizontal symmetry, 148, 149–150
hypotenuse, 35, 38

I
icosahedra, 107, 108, 112, 114, 131
incommensurable line segments, 

102
interior angles, 19, 20, 114, 159
irrational numbers, 92, 99–102, 103
isosceles trapezoids, 44, 46, 80–81
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isosceles triangles, 31, 32, 38
isometries, 138

K
Kepler, Johannes, 116
kites, 43, 44, 45, 46

L
“lateral,” defined, 32, 42
legs, of isosceles triangles, 32
length

measurement units, 70, 101
of parallelograms, 74, 78
of rectangles, 58, 64, 75, 76, 119
of trapezoids, 78, 79

linear units, 51–52, 89
lines

described, 8–9
as one-dimensional, 4
parallel, 18, 21, 79, 80
perimeter of, 58
perpendicular, 74, 77
of symmetry, 148, 151–156
symmetry in, 146
as undefined term, 4, 5
zero thickness of, 8, 58

line segments
described, 8–9
incommensurable, 102
notation for, 10
and perpendicular lines, 77
parallel, 80
and trapezoids, 79–80

locations, points and, 6–7

M
measurements

accuracy in, 1, 99–102
of angles with protractor, 25–28
irrational numbers and, 99–102
of pi, 92–93

measurement units
for area, 51–52, 67–72, 127
for circles, 89
converting, 69–72
cubic, 124, 125–127
for length, 69–71
linear, 51–52, 89
for perimeter, 51–52
square, 52, 54, 61, 68–72, 89
for surface area, 123
two-dimensional, 52
for volume, 123, 125–127

meters squared, 68–69
minutes, 29
mirror symmetry, 146, 148

N
nets of solids, 129–133
nonregular polyhedra, 108–109
notations

for angles, 24–25
for lines and segments, 10, 25
for meters squared and square

meters, 68–69
for squared numbers and square

roots, 34

O
obtuse angles, 13, 26–27
octagons, tessellation with, 158
octahedra, 107, 108, 112, 114, 131
one-dimensional geometric figures, 4.

See also lines
order of operations for expressions, 17
origin, 3

P
parallel lines, 18, 21, 80
parallelograms

area and perimeter of, 73–76, 82
base of, 76, 82
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parallelograms (continued)
defined,  44
height of, 74, 76, 77–78, 82
length of, 74
in quadrilateral Venn diagram, 46

pentagons, 114
perimeter 

circumference versus, 95–96
defined, 49–52
height and width and, 53, 62–64
of lines, 58
measurement units for, 51–52
of parallelograms, 73–76
of rectangles, 51, 52–54, 55–57, 59–61,

64
relationship to area, 53–57, 59–61
resources on the Web, 84–85
of squares, 55, 61
of trapezoids, 73

perpendicular lines, 74, 77
pi, 92–93, 95, 96, 98–103, 120
planar geometry, 3–4
planes

Euclidean, 159
symmetries in, 143–147
tessellation of, 157–161
as undefined term, 4, 5

Plato, 112, 115–116
Platonic solids, 112–114, 115–117
points

coordinates of, 6
described, 6–7
symmetry in, 145
as undefined term, 4, 5

polygons, 42, 87, 113, 114, 159
polyhedra. See also specific types

Archimedean, 108–109, 116
bases of, 109–110
classification of, 107–109
defined, 106–107
edges of, 107, 109, 110–111

Euler’s formula for, 109
faces of, 106, 107, 108, 109–110, 111
nets of, 130–131
nonregular, 108–109
Platonic solids, 112–114, 115–117
regular, 107, 108
semiregular, 107, 108–109
truncating, 115–117
vertices of, 107, 108, 109, 111

polyhedral molecules, 117
prisms, 107, 110, 124–125, 127–128, 

132
protractors, 26–28
pyramids, 110, 132
Pythagorean theorem, 34–36, 38

Q
quadrilaterals. See also specific

quadrilaterals
defined, 42
equiangular, 43
equilateral, 43
relationships among, 45–46
types of, 43–46
Venn diagram of, 46

R
radians, 29, 30
radicals, 34
radius, 88, 90, 91, 93, 95, 120
rays, described, 8, 9
rectangles

area of, 52–53, 54, 55–57, 59–61, 63–64
defined, 43, 44, 45
factors and, 64–66
height of, 120
length of, 58, 64, 75, 76, 120
perimeter of, 51, 52–54, 55–57, 59–61,

64
in quadrilateral Venn diagram, 46
width of, 75, 76
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rectangular prisms, 119, 124–125,
127–128, 132

reflection, 138, 139–141, 144, 152, 153,
160–161

reflectional symmetry, 144, 146, 148,
154

reflex angles, 13, 27–28
regular figures, 32
regular polyhedra, 107, 108
rhombuses, 43, 44, 46
right angles, 13, 14
right triangles, 34–39, 66–67, 81
rigid motions, 138–144, 146, 147, 155,

156. See also glide reflection;
reflection; rotation; translation 

rigid transformations, 138
rotation, 138, 139–141, 144, 154, 155–156,

160–161
rotational symmetry, 144,–145

S
scalene quadrilaterals, 43, 44, 46
scalene triangles, 31, 32–33
sectors of circles, 97
segments, line. See line segments
semiregular polyhedra, 107, 108–109
solids. See also polyhedra; other 

specific solids
Archimedean, 116
bases of, 109–110
edges of, 107, 109–111, 113–114, 118
faces of, 106–110, 111, 113–114, 118
nets of, 129–133
Platonic, 112–114, 115–117
surface area of, 117–122, 123
as three-dimensional figures, 105
volume of, 122–129

special right triangles, 37–39
square roots, 34
squares

area and perimeter of, 55, 61

cubes and, 118
defined, 43–44
lines of symmetry in, 151, 154–155
in quadrilateral Venn diagram, 

46, 
tessellation with, 158

square units
in circles, 89
converting, 69–72
feet, 52, 54, 61
kilometers, 69–71
meters, 68–69
miles, 69–71
in two dimensions, 52

squaring numbers, 34
straight angles, 40, 41
supplements, 14–17
surface areas

of cubes, 118–119
of cylinders, 119–121, 128–129
defined, 117, 123
finding, 118–120
measurement units for, 123
practical applications for, 121–122
of rectangular prisms, 119, 125,

127–128
volume and, 123, 127–129

symmetry
combinations of, 161
defined, 137–138, 143
glide reflectional, 142, 147, 157, 160
horizontal, 148, 149–150
lines of, 148, 151–154, 155
plane, 143–147
point, 145
reflectional, 144, 146, 148, 154
resources on the Web, 161–163   
rigid motions, 138–144, 146, 147, 155,

156
rotational, 144, 145
tessellation and, 160–161
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symmetry (continued)
translational, 144, 146–147, 157
vertical, 148–149

T
tessellation, 157–161
tetrahedra, 107, 108, 112, 114, 130
three-dimensional figures. See also

polyhedra; solids; specific figures
introduction to, 105–106
resources on the Web, 133–135

tiling, 157–161
Timaeus (Plato), 112
translation, 138, 142, 143, 144, 146,

160–161
translational symmetry, 144, 146–147,

157
transversals, 18, 19, 20, 21, 40
trapezoids

area of, 73, 78, 79–84
base of, 76, 78
defined, 44, 46
height and length of, 76, 77–78, 79,

82–84
isosceles, 44, 46, 80–81
in quadrilateral Venn diagram, 46

triangles
area of, 66–67, 81
base of, 32, 76
in circles, 97
congruent, 41
equilateral, 32, 38
height of, 76
isosceles, 31, 32, 38
legs of, 32
lines of symmetry in, 151
180 degrees in angles in, 39–40
right, 34–39, 66–67, 81
scalene, 31, 32–33
special right, 37–39
vertices in, 12

truncation, 115–117
two-dimensional geometric figures.

See also specific figures
areas and perimeters of, 49–52
introduction to, 4–10
measuring, 52
resources on the Web, 47–48

U
undefined terms of geometry, 4–6
units of measurement. See measure-

ment units

V
variables, 16
Venn diagram of quadrilaterals, 46
vertical angles, 22–24
vertical symmetry, 148–149
vertices, 11–12, 107, 108, 109, 111,

113–114
volume

of cylinders, 128–129
defined, 122, 123
measurement units for, 123, 125–127
of rectangular prism, 124, 127–128
surface area and, 123, 127–129

W
Web Sites

area and perimeter, 84–85
circles and pi, 104
symmetry, 161–163
three-dimensional figures, 133–135
two-dimensional figures, 47–48

width, 53, 62–64, 75, 76

X
x-axis, 3, 7

Y
y-axis, 3, 7

182 Index

bindex.qxd  7/1/04  10:20 AM  Page 182


