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A

absolute value, 21, 355
equations, 258-260
inequalities, 258-261
addition, 110
fraction, 44-45
inequalities, 247-248
variable, 82-83
additive inverses, 10
algebra, 1,7
checking your answers
plugging, 78-79
sense, 77-78
distributions
adding first, 110
binomial, 115-116
definition, 105
distributing first, 109-110
negative sign numbers, 106-107
numbers and variables, 111-115
polynomial, 117
positive sign numbers, 106
reverse the order, 107-108
special rule, 117-122
trinomials, 116
equation, 171
balancing with binary operations, 173-175
car mechanic when checking your work, 181
opposite operations, 177
reality check, 179-181
reciprocals, 177-179
square root of both sides, 176
squaring, 175
types, 172

expressions
absolute value, 355
compound expressions, 357
factorial operation, 356
greatest integer function, 356

multiplication and division problems,
351-352

power or exponent, 352-353

powers and roots of products and
quotients, 354-355

powers of sums and differences, 355
powers with operations, 353
root, 354

graphing lines (see graphing lines)

inequalities, 243-244
absolute-value inequalities, 258-261

adding and subtracting inequalities,
247-248

differences with interval notation, 244-245
grappling with graphing inequalities, 246-247
inequality expressions, 251-252

linear inequalities, 249-250

multiplying and dividing inequalities, 248-249

quadratic and rational inequalities,
252-258

numbers, 8
composite, 11
counting number, 9
imaginary numbers, 9
integers, 10
irrational numbers, 11
natural numbers, 9
prime number, 11
rational numbers, 10-11
real numbers, 9
whole numbers, 10
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algebra (continued) operations, 81

operations representing numbers with letters, 78-80
algebraic tasks, 15-16 annual depreciation, 332
associative property, 29, 31-32 area formulas
binary operation, 20 circle, 276
commutative property, 29-30 rectangles and squares, 273-274
grouping symbols, 14-15 triangle, 274-276
non-binary operation, 20-22 area problem, 297-299
relationships, 15 associating expressions, 31-32
symbols, 13-14 associative property, 29, 31-32

order of operations, 72-74, 86-88 axes, 313-316
definition, 71
grouping symbols, 74-77 B

signed numbers, 17-18 b o3
add numbers with different signs, 24-25 ase,

. . s . binary operations, 20
comparison with positive and negatives . .
numbers, 19-20 balancing with, 173-175

multiplication and division, 27-28 binomials, 115-116, 138-147, 149-152, 155-156,
224, 225,237, 238

factoring problems, 163-164
multiple factoring methods
ending with, 162-163
starting with, 161-162
perfect cubes, 158-160
perfect square, 156-157

negative numbers, 18-19
positive numbers, 18
same-signed numbers, 23-24
subtracting signed numbers, 25-26
zero numbers, 20, 29

symbols, 11-12

tasks, 15-16 .
ten ways to avoid pitfalls, 345 remainder theorem, 164-165
breaking up fractions, 346-347 dﬁ:gﬁ n1u6n61_b1e6r; for synthetic
fractional exponent, 348 synthesizing with synthetic division, 165-166
multiplying numbers with exponents, 348 biome. 20
negative exponents, 349 bisect. 20
negative sign distribution, 346 Bix Peanut Butter. 40
order of operations, 347 boxes. 277-278
power to power, 348-349 box method, 148-151

radical expression, 347

reducing fractions, 349

squared binomial, 346
variables

braces, graphing calculators, 74
brackets, graphing calculators, 74

adding and subtracting variables, 82-83 c

adding and subtracting with powers, 83-84 car mechanic, when checking your work, 181
dividing variable, 85-86 circles

factors and coefficients, 80-81 area formulas, 276

multiplying variable, 84-85 with circular graph, 317-318
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Jupiter, 301-302
perimeter formulas, 271-273
circular graph, circles with, 317-318
circular shape, 308-310
circumference of circle, 271-272
coefficients variables, 80-81, 124
combinations, 288-290
common denominators, 41-42
commutative property, 29-30
composite numbers, 11, 93-94, 129
compound expressions, 357
compound interest, 304
formulas, 285-286
simple interest, 284-285
cone shape, 279
constant value, linear equations, 189-190
coordinating coordinates, 314-315
counterfeit coin, 175-176
counting, 287-288
combinations, 288-290
factorial operation, 288
number, 9
permutations, 290-291
critical numbers, 255-257
cubes, difference and sum of two, 121-122
cubic equations, 223-224
greatest common factor (GCF)
first-degree variable, 226-227
second-degree variables, 227-228
grouping cubes, 228
solving, 224-225
with integers, 228-230
square-root rule, 225-226
cylinders, 278

D

decimal-point, 50

decimals
changing decimals to fractions, 51-52
changing fractions to, 49-51

denominator, 34-36, 38, 39, 43-49, 51, 52
common, 41-42

Diophantus, 128
distance formula, 282-283
distance problems, 306
figuring, 307
and fuel, 308
distributions
adding first, 110
binomial, 115-116
definition, 105
distributing first, 109-110
negative sign numbers, 106-107
numbers and variables, 111-115
polynomial, 117
positive sign numbers, 106
reverse the order, 107-108
special rule, 117-122
trinomials, 116
dividing distribution, 194-196
dividing exponential expressions, 63
dividing fraction, 48-49
dividing inequalities, 248-249
dividing signed numbers, 27-28
dividing variable, 85-86
division method, 124-125, 185-186
division problem, 351-352
changing factoring in, 130

E

equality, 243
equation, 171
balancing with binary operations, 173-175
car mechanic when checking your work, 181
opposite operations, 177
reality check, 179-181
reciprocals, 177-179
square root of both sides, 176
squaring, 175
types, 172
equilateral triangle, 278
equivalent fractions, 38-39
exponential expressions, 57-62
exponential notation, 54-55
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exponents, 352-353
comparison with, 55-56
definition, 53
dividing exponential expressions, 63
exponential expressions, 57-62
exponential notation, 54-55
multiplying exponents, 62-63
multiplying numbers with, 348
negative exponents, 65-66
power to power, 64-65
scientific notation, 56-57
zero power test, 64

F

factorial operation, 21-22, 288, 356
factoring methods
definition, 123
Diophantus, 128
greatest common factor (GCF), 210-211
grouping, 131-134
multiplication property of zero (MPZ), 209-211
number
division, 124-125
method, 125-126
problems, 163-164, 255-256
quadratic equation, 208-211
rules, 124
variables, 126-127
combining numbers, 127-130
division problem, 130
factoring techniques
unFOIL process, 143-151
combination, 151-153
same package, 153-154
first-degree variable GCF, 226-227
Flimsy Flip-Flops, 218
FOIL, 138-143
formulas
area formulas
circle, 276
rectangles and squares, 273-274
triangle, 274-276
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measurements, 265
perimeter formulas, 269-273
Pythagorean theorem, 267-269
units of length, 266-267
variables in, 199-201
volume formulas
cone shape, 279
cylinders, 278
prisms and boxes, 277-278
pyramid, 278-279
sphere, 279-280
fractional exponent, 348
fractional inequalities, 256-258
fractional powers, working with, 113-115
fractions
breaking up, 346-347
decimals
changing decimals to fractions, 51-52
changing fractions to, 49-51
definition, 33
improper fractions, 35
interactions
common denominators, 41-42
working with improper fractions, 43
lowest terms, 36
equivalent fractions, 38-39
multiplying and dividing by one, 37
smaller/fewer numbers, 39-40
mixed number, 36
numerator and denominator, 34-36, 38, 39
proper fractions, 34-35
proportions, 196-199
reducing, 349
task
adding and subtracting fractions, 44-45
dividing fractions, 48-49
multiplying fractions, 45-48

G

GCF. See greatest common factor (GCF)
graphing inequalities, 246-247
graphing lines, 325-327



equation, 327-330
intersection, 339-340
substitution, 340-341
slope-intercept form, 336-337
graphs, 312-313
formulas and equations
circles with circular graph, 317-318
linear equation, 316-317
throwing object into air, 318-320
grappling with, 312-313

ordered pair/coordinating
coordinates, 314-315

point, 314

greatest common factor (GCF), 85, 101-103,
125-133,137-138, 151-153, 210-211

first-degree variable, 226-227
second-degree variables, 227-228
greatest integer function, 22, 356
Great Internet Mersenne Prime Search, 93
Great Pyramid of Cheops, 300
grouping, 153-154
cubes, 228
factoring, 131-134
symbols, 14-15, 74-77

H

Heron's formula, 275-276

imaginary numbers, 9, 208, 221-222
improper fractions, 35
changing from
improper fraction to mixed number, 43
mixed number to improper fraction, 43
inequalities, 243-244
absolute-value inequalities, 258-261
adding and subtracting inequalities, 247-248
differences with interval notation, 244-245
expressions, 251-252
grappling with graphing inequalities, 246-247

inequality expressions, 251-252
linear inequalities, 249-250
multiplying and dividing inequalities, 248-249

quadratic and rational inequalities,
252-258

infinite geometric sequence, 61
integers, 10
solving cubics with, 228-230
intercepts, 331
combining with slope and, 335
interest
compound interest
formulas, 285-286
simple interest, 284-285
mixture problems, 304-305
intersection lines
graphing with, 339-340
substitution, 340-341
interval notation, differences with, 244-245
investment, 304-305
irrational numbers, 11

L

letters, representing numbers with, 78-80
light year, 56
linear equations, 183, 316-317, 325, 327
constant value, 189-190
distribution
definition, 192
first, 192-194

multiplying or dividing distribution,
194-196
solving, 184-185
division method, 185-186
multiplication method, 186-188
reciprocal method, 188-189
variable, 190-191
lowest terms, 36
equivalent fractions, 38-39
multiplying and dividing by one, 37
smaller/fewer numbers, 39-40
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M

marginal cost, 332
measurements
formula, 265
perimeter formulas, 269-273
Pythagorean theorem, 267-269
units of length, 266-267
Mersenne prime, 93
mixed number, 36
changing from improper fractions to, 43
to improper fraction, changing from, 43
mixture problems, 302-303
investment and interest, 304-305
money, 305-306
solid mixtures, 303-304
solutions-type problem, 303
money, 305-306
MPZ. See multiplication property of zero (MPZ)
multiple factoring methods
ending with, 162-163
starting with, 161-162
multiplication method, 186-188
multiplication problem, 351-352

multiplication property of zero (MPZ), 209-216,
218, 220, 224-228, 230-234, 241, 298

multiplying and dividing by one, 37
multiplying distribution, 194-196
multiplying exponents, 62-63

multiplying fraction, 45-48

multiplying inequalities, 248-249
multiplying numbers, with exponents, 348
multiplying signed numbers, 27-28
multiplying variable, 84-85

N

natural numbers, 9
negative exponents, 65-66, 112-113, 349
negative numbers, 18-19

comparison with positive numbers and, 19-20
negative sign distribution, 346
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negative sign numbers, 106-107
nested expressions, 192
non-binary operation, 20

absolute value, 21

factorial operation, 21-22

greatest integer function, 22
non-fractional equations, 198
numbers, 8

composite number, 11, 93-94

counting number, 9

distributions, 111-115

imaginary numbers, 9

integers, 10

irrational numbers, 11

natural numbers, 9

prime factorization, 94-98

in account, 98-101
greatest common factor (GCF), 101-103

prime numbers, 11, 91-93

rational numbers, 10-11

real numbers, 9

whole numbers, 10
numerator, 34-36, 38, 39, 43-49, 51, 52

o)

operations
algebra

algebraic tasks, 15-16
associative property, 29, 31-32
binary operation, 20
commutative property, 29-30
grouping symbols, 14-15
non-binary operation, 20-22
relationships, 15
symbols, 13-14

ordered pair, 314-315

order of operations, 72-74, 86-88, 184,
192, 347

definition, 71
grouping symbols, 74-77



P

parabola, 218, 320-321
galore, 324
sliding and multiplying, 322-324
spooning, 322
steeper and flatter, 321
vertex on an axis, 321-322
parallel line, 337-339
percentages, taxes and discounts, 286-287
perfect cubes, 158-160
perfect square, 156-157
perimeter formulas, 269-273
circle, 271-273
polygon, 271
square or rectangle, 270-271
triangle, 269-270
perimeter problem, 296-297
permutations, 290-291
perpendicular lines, 337-339
point of intersection, 314, 339
polygon, perimeter formulas, 271
polynomial, 117
positive numbers, 18
comparison with negatives number and, 19-20
positive sign numbers, 106
power, 352-353
adding and subtracting with, 83-84
with operations, 353
to power, 64-65, 348-349
products and quotients, 354-355
sums and differences, 355
of the value, 12
prime factorization, 94-98
in account, 98-101
definition, 93
greatest common factor (GCF), 101-103
root system with tree method, 95-96
rules of divisibility, 96-98
upside-down division, 94-95

prime numbers, 11, 91-93
principal square root, 207

prisms, 277-278

proper fractions, 34-35

pyramid shape, 278-279, 300-301
Pythagorean theorem, 267-269

Q

quadrants, 313-316

quadratic equation, 203-206, 223, 230-234,
237,241

applications, 217-218
factoring methods, 208-211
greatest common factor (GCF), 210-211
multiplication property of zero (MPZ), 209
formula, 219-221
imaginary number, 221-222
solving, 211-217
square root, 206-208
quadratic expressions, 135
FOIL, 138-143
greatest common factor (GCF), 137-138
standard quadratic expression, 136-137
unFOIL process, 143-151
combination, 151-153
same package, 153-154
quadratic inequality, 252-258
quadratic second-degree, 210

R

radical equations, 234-235
powering up both sides, 235-237
square terms twice, 237-239

radical expressions, 67-69, 347

ratio, definition of, 61

rational inequality, 252-258

rational numbers, 10-11

reality check, 179-181

real numbers, 9, 54
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reciprocal fraction, 48 slope, 332-333

reciprocal method, 188-189 combining with intercept, 335
reciprocals, 177-179 formulating, 333-335
rectangles parallel and perpendicular lines, 337-339

area formulas, 273-274 slope-intercept form, 335-336

perimeter formulas, 270-271 graphing lines, 336-337
regular pentagon, 278 slope-intercept form, 335-336
regular polygon, 271 graphing lines, 336-337
relative prime numbers, 99 smaller/fewer numbers, 39-40
remainder theorem, 164-165 solid mixtures, 303-304

choosing numbers for synthetic solutions-type problem, 303

division, 166-167 special rule, 117-122

synthesizing with synthetic division, 165-166 difference and sum of two cubes, 121-122
reordering operations, 30 squared binomial, 118-119
repeating decimal, 52 sum and difference of same two terms, 119-120
reverse the order, 107-108 sphere, 279-280
Rhind Mathematical Papyrus, 9 squared binomial, 118-119, 346
right triangle, 267, 268, 270 square-root rule, 225-226
root system, 354 square roots, 67-69, 206-208

products and quotients, 354-355 of both sides, 176

with tree method, 95-96 squares
rules of diViSibi“ty, 96-98 area formulas, 273-274

equation, 175

S perimeter formulas, 270-271

standard quadratic expression, 136-137
Sterling low-fraction diet, 36-40
story problems, 293-294

same-signed numbers, 23-24
scientific notation, 56-57
second-degree expressions, 135-137
second-degree variables GCF, 227-228 area problem, 297-299
signed numbers, 17-18, 29 perimeter problem, 296-297
add numbers with different signs, 24-25 solving, 294-295
comparison with positive and negatives volume problem, 299-302

numbers, 19-20 substitution technique, 340-341
multiplication and division, 27-28 subtracting fraction, 44-45
negative numbers, 18-19 subtracting inequalities, 247-248
positive numbers, 18 subtracting signed numbers, 25-26
same-signed numbers, 23-24 subtracting variable, 82-83
subtracting signed numbers, 25-26 symbols, 13-14
zero numbers, 20, 29 synthetic division, 155, 239-242

simple interest, 284-285, 304 choosing numbers for, 166-167

synthesizing with, 165-166
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T

terminating decimal, 51-52
tree method, root system with, 95-96
triangle

area formulas, 274-276

perimeter formulas, 269-270
trinomials, 116, 224, 227, 232, 241, 242

U

unFOIL process, 143-151
combination, 151-153
same package, 153-154
units of length, 266-267
upside-down division, 94-95
U-shaped parabolas, 320-321
sliding and multiplying, 322-324
vertex on an axis, 321-322

\'

variables, 126-127
adding and subtracting variables, 82-83
adding and subtracting with powers, 83-84
combining numbers, 127-130
distributions, 111-115
dividing variable, 85-86
division problem, 130
factors and coefficients, 80-81

in formulas, 199-201
multiplying variable, 84-85
operations, 81

representing numbers with letters,
78-80

vinculum, 14, 75
volume formulas
cone shape, 279
cylinders, 278
prisms and boxes, 277-278
pyramid, 278-279
sphere, 279-280
volume problem, 299-302

W

whole numbers, 10

X

x-intercept, 331

Y

y-intercept, 331, 335-337

Z

zero numbers, 20, 255
zero power test, 64
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