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30°-60°- 90° triangle, 70
45°- 45°- 90° triangle, 70

o/ o

AAS (Angle-Angle-Side)

proving triangles congruent, 96-97

proving triangles similar, 168-169
acute angles, 52
adding angles and segments, 30
alternate exterior angles, 115
alternate interior angles, 115
altitude

Altitude-on-Hypotenuse Theorem, 175-176

defined, 55

intersecting, 59

and orthocenter, 60
Altitude-on-Hypoteneuse Theorem, 175-176
Angle-Angle-Side (AAS)

proving triangles congruent, 96-97

proving triangles similar, 168-169
angle-arc theorems, 214-216, 292-293
Angle-Bisector Theorem, 178
Angle-Side-Angle (ASA) triangle theorem,

84-86

angles

acute, 52

adding, 30

bisection, 22, 59, 60

central, 199

on circles, 214, 292

complementary, 26-27

congruent, 33-35, 37

defined, 20

dividing, 33-35

inscribed, 214

inside circles, 214-215, 292

interior vs. exterior, 157-158

multiplying, 33-35

obtuse, 52

outside circles, 215, 293

right, 24, 52, 96-97

subtracting, 30

sum, 292
supplementary, 26-27
transversals and parallel lines,
formed by, 115
trisection, 22
using theorems in proofs, 289
vertical, 37
apothem, 155
Arc-Length Theorem, 211-212
arcs
and central angles, 199
and chords, 199
defined, 199
intercepted, 214-215
length, 211-212
theorems, 199
area formulas
circles, 292
equilateral triangles, 56
kites, 292
parallelograms, 151, 292
polygons, 151
rectangles, 292
rhombuses, 292
squares, 292
trapezoids, 151, 292
triangles, 55-56, 292
ASA (Angle-Side-Angle) triangle theorem,
84-86
assumptions about figures, 9-10

ol e

bisectors. See angles, bisection; perpendicular
bisectors

oo

center of rotation, 277
centers, triangle
centroids as, 58, 60
circumcenter point, 59-61
incenter point, 59-61
orthocenter point, 59-61
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central angles

and arcs, 199

and chords, 199

defined, 199

theorems, 199
centroids, triangle, 58, 60
chord-chord angle, 214-215
Chord-Chord Power Theorem, 217, 293
chords

and arcs, 199

central angles, 199

congruent, 195

defined, 195

theorems, 199
circles

angle-arc theorems, 214-216, 292-293

angles inside, 214-215, 292

angles on, 214, 292

angles outside, 215, 293

arc length, 211-212

area formula, 292

circumference, 292

completing proofs, 196

congruent, 199

defined, 261

diameter, 195

inscribed angles, 214

measuring angle segment length, 217-218

measuring angle size, 214-215

properties, 195-196

radius, 195

sector area, 211-212

and tangent line, 202-203

theorems, 195, 199
circumcenter point, 59-61
circumference, 292
common-tangent problems, 203
complementary angles, 26-27
cones

computing surface area, 246, 294

computing volume, 246, 294
corresponding angles, 115
Corresponding Parts of Congruent Triangles

are Congruent (CPCTC), 89-90
Corresponding Sides of Similar Triangles are
Proportional (CSSTP), 172-173

cross-angles, 37

cylinders
computing surface area, 243, 294
computing volume, 243, 294

o) e

denominator, rationalizing, 72
diagonals, number of, 158

diameter, 195

distance formula, 258, 293

dividing angles and segments, 33-35
Dunce Cap Theorem, 203

oF o

equidistance theorems, 99-101
equilateral triangles

altitude, 55

area formula, 56

defined, 51
exterior angles, 157-158, 292

ofF e

45°-45°- 90° triangle, 70

oG o

geometry overview, 9-11
givens, using, 31, 33, 89-90, 287, 288
glide reflections, 278-279

o/ o

Hero’s formula, 55
HLR (Hypotenuse-Leg-Right angle), 96-97
horizontal lines, 257, 261
hypotenuse
Altitude-on-Hypotenuse Theorem,
175-176
and distance formula, 258
HLR (Hypotenuse-Leg-Right angle), 96-97
in Pythagorean Theorem, 64, 70-72



o]e
if-then logic
checking logic, 288-289
overview, 12-13
in two-column proof format, 14-16
incenter point, 59-61
interior angles, 157-158, 292
intersections, 20
isometries, 271-272
isosceles trapezoids
area formula, 152
congruent diagonals in, 260
defined, 120
illustrated, 120
properties, 131
as type of quadrilateral, 120
isosceles triangles
altitude, 55
defined, 51
if angles, then sides theorem, 93-94
if sides, then angles theorem, 93-94
role in doing proofs, 287

oK o

kites
area formula, 151, 292
defined, 120
illustrated, 120
properties, 123-125
proving quadrilaterals as, 133, 134
as type of quadrilateral, 120

o/ o

Like Divisions Theorem, 33, 35
Like Multiples Theorem, 33, 34
line segments. See segments
lines

defined, 19

foot of, 233

forms for equations, 261

horizontal, 257, 261

midpoint, 22, 258, 293

parallelism, 178, 233-235, 257, 288

perpendicular, 24, 229-230, 258

and planes, 233

point-slope form, 261

and slope, 257-258
slope-intercept form, 261
tangents to circles, 202-203
transversals, 115-117, 178
vertical, 257, 262

ol o

medians, triangle, 58, 60
midpoint formula, 22, 258, 293
multiplying angles and segments, 33-35

o () o

obtuse angles, 52
obtuse triangles
altitude, 55
defined, 52
orientation, 272
orthocenter point, 59-61

opPoe

parallelism in lines

intersecting, 178

and planes, properties of, 233-235

role in doing proofs, 288

slope, 257

transversals, 115-117, 178
parallelograms

area formula, 151, 292

defined, 120

illustrated, 120

properties, 123-125

proving quadrilaterals as, 133-134

as type of quadrilateral, 120
perpendicular, defined, 13
perpendicular bisectors

and circumcenter, 60

defined, 59

and equidistance theorems, 99-101

finding center of rotation, 277
perpendicular lines, 24, 229-230, 258

Index 29 7
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perpendicularity Y 0 Y
multiple, 233-235 -
overview, 24 quadratic formula, 52-53
properties, 233 quadrilaterals. See also isosceles trapezoids;
and tangent lines, 202-203 kites; parallelograms; rectangles;
planes rhombuses; squares; trapezoids
coordinate geometry formulas, 293 area formulas, 151-152
defined, 229 defined, 120
determining, 233 illustrated, 120
intersecting, 233 proving type, 132-134
parallel, 233 types, 120

points, defined, 19
points of tangency, 202-203

point-slope form, 261 P R Y

polygons
area formula, 151 radii
diagonals, 158 bicycle spokes as, 202-203
exterior angles, 157-158, 292 role in doing proofs, 288
interior angles, 157-158, 292 radius, 195
interior vs. exterior angles, 157-158 rays, defined, 20
minimum number of sides, 51 rectangles
perimeter ratio, 166 area formula, 152, 292
similar, 165-166 defined, 120
triangles as, 51 illustrated, 120

postulates, 12 properties, 127, 128

prisms proving quadrilaterals as, 136
computing surface area, 243, 294 similar, 165-166
computing volume, 243, 294 as type of quadrilateral, 120

proofs reflecting lines, 271, 272, 278, 279
how to approach writing, 27 reflections
how to think about theorems, 30 glide, 278-279
making game plans, 288 and orientation, 272
postulates in, 12 overview, 271-272
theorems in, 12-13 Reflexive property, 84
tips for finishing, 290 rhombuses
two-column format, 14-16, 287-290 area formula, 152, 292
using all givens in, 31, 288 defined, 120
working backwards in, 31, 289 illustrated, 120

proportions properties, 127, 128
Angle-Bisector Theorem, 178 proving quadrilaterals as, 136, 137
parallel lines and transversals, 178 as type of quadrilateral, 120
Side-Splitter Theorem, 178 right angles
similar polygons, 165-166, 172 congruent, 24

pyramids formed by perpendicular elements, 24
computing surface area, 246 in right triangles, 52
computing volume, 246 theorems, 96-97

Pythagorean Theorem, 64, 258, 291 right triangles

Pythagorean triple, 67-68, 291-292 defined, 52

as half a square, 70, 291



as half an equilateral triangle, 70, 291

and Pythagorean Theorem, 64

and Pythagorean triples, 67-68, 291-292
rotations, 276-277

oS e

same-side exterior angles, 115
same-side interior angles, 115
SAS (Side-Angle-Side) triangle theorem
proving triangles congruent, 83-86
proving triangles similar, 168-169
scalene triangles
altitude, 55
defined, 51
secant-secant angles, 215
Secant-Secant Power Theorem, 218, 293
secant-tangent angles, 215
Secant-Tangent Power Theorem, 218, 293
Sector-Area Theorem, 211-212
sectors, 211
segments
adding, 30
bisection, 22
in circles, 212
congruent, 33-35
defined, 19
dividing, 33-35
midpoint, 22
multiplying, 33-35
perpendicular, 24
subtracting, 30
tip for using in proofs, 289
trisection, 22
semiperimeter, 55
Side-Angle-Side (SAS) triangle theorem
proving triangles congruent, 83-86
proving triangles similar, 168-169
Side-Side-Angle (SSA) triangle theorem. See
HLR (Hypotenuse-Leg-Right angle)
Side-Side-Side (SSS) triangle theorem
proving triangles congruent, 83-86
proving triangles similar, 168-169
Side-Splitter Theorem, 178, 179
similarity, 165-166
slant height, 246
slope
formula, 257, 293
horizontal lines, 257

parallel lines, 257
perpendicular lines, 258
vertical lines, 257
slope-intercept form, 261
spheres
computing surface area, 249, 294
computing volume, 249, 294
squares
area formula, 151, 292
defined, 120
illustrated, 120
properties, 128
proving quadrilaterals as, 136
as type of quadrilateral, 120
SSA (Side-Side-Angle) triangle theorem. See
HLR (Hypotenuse-Leg-Right angle)
SSS (Side-Side-Side) triangle theorem
proving triangles congruent, 83-86
proving triangles similar, 168-169
Substitution property, 39-40
subtractintg angles and segments, 30
supplementary angles, 26-27
surface area
cones and pyramids, 246
cylinders and prisms, 243
flat-top solids, 243-244, 294
pointy-top solids, 246-247, 294
spheres, 294

oJ o

tangent lines, 202, 203
tangent-chord angle, 214
Tangent-Secant Power Theorem, 218, 293
tangent-tangent angle, 215
tangents, 202-203
30°- 60°- 90° triangle, 70
transformations
overview, 271
reflections, 271-272
rotations, 276-277
translations, 274-275
Transitive property, 39-40
transitivity, 39-40
translations, 274-275
transversals, 115-117, 178
trapezoids. See also isosceles trapezoids
area formula, 151, 292
defined, 120
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trapezoids (continued) special right, 70
illustrated, 120 sum of angles, 52
median, 151 trisectors, 22

properties, 130-131
as type of quadrilateral, 120

triangles ® Y
altitude, 55 u
area formula, 55-56 unions, defined, 20

centers, 59-61
centroids as true center, 58, 60

circumcenter point, 59-61 ® U Y

and CPCTC, 89-90

and CSSTP, 172-173 vertex, defined, 58
equilateral, 51, 55, 56 vertical angles, 37

height, 55 vertical lines, 257, 262
incenter point, 59-61 volume

isosceles, 51, 55, 93-94, 287 cones and pyramids, 246
orthocenter point, 59-61 cylinders and prisms, 243
overview, 51-53 flat-top solids, 243-244, 294
as polygons, 51 pointy-top solids, 246-247, 294
proving congruent, 83-86 spheres, 294

proving similar, 168-169

Pythagorean triples, 67-68, 291-292

role in doing proofs, 287 ® X Y
role of medians, 58, 60

scalene, 51, 55 x-angles, 37









