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area (continued)
hexagons, 271-272
Norman windows, 279-281
outside a perimeter, 273-275
posters, 275-279
problems, 31, 33-34
rectangles
into circles, 281-285
fencing, 265-268
Norman window, 279-281
poster, 275-279
swimming pool, 273-274
trapezoid, 128
squares, 270-271
swimming pool, 273-275
trapezoids, 128
triangles, 269-270
units of measure, 33-34
arithmetic sequences, 166. See also
sequences
arrangements of letters, 108-109
author’s contact information, 123

ol e

balance scale, 313

bar of gold, 36

a barrel half full, 60

batting averages, 111

bee flying, 216-217

birthdays problem, 113

black cat problem, 18

blood type, probability, 110-111

Bonaparte, Napoleon, 316

bouncing ball, height of, 139-140

boxes, volume, 287-289, 294-295

brainteasers. See puzzles

break-even point, calculating,
234-236

bridge crossing, 138

bushels, 37-38

oo

canceling proportions, 89
candy mixture, 195-196
car counting, 45

cards, probability of drawing, 112-113
carnival game, 153
Carroll, Lewis, 317
catching up in age, 205
Celsius/Farenheit conversion, 142-144
centi prefix, 38-39
charts, 18-19, 44-45. See also pictures;
tables
checking answers, 26-28, 43, 181-185
children
age distribution, 202
gender distribution, 105
smallest number, 203
circles
area
fencing, 272
Norman window, 279-281
swimming pool, 274-275
circumference, 11, 272
coordinate axes, 283-285
finding points on, 245-247
lengths of segments, 283-285
perimeter
fencing, 272
Norman windows, 279-281
swimming pool, 274-275
rectangles into, 281-285
unit, 245
circumference, 11, 272
coefficients, 230
coin problems
ancient coin, 119
converting from foreign currency,
125-126
counting, 117-120
denominations, 120-124, 193-195, 196-198
equivalent to bills, 123-124
flipping, 106-107, 111-112
foreign coins, 124-126
making change, 121-123, 124-125
pushing coin through paper, 125
relative amounts, 118
strange coins, 121
systems of equations, 231-232
total count, 117-120
two equal 30 cents, 193
with two equations, 231-232
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commission sales, 25
commutative property
addition, 178
multiplication, 89
subtraction, 179
composite numbers, 10
compound interest formulas, 13-14
concentrations (of mixtures)
antifreeze, 188-190
candy mix, 195-196
currency denominations, 193-195, 196-198
definition, 188-189
insecticide, 191-192
investments, 198-200
wine, 191
concession stand problem, 196-198
cones, volume, 302-303
consecutive integers
cubes of, 165-166
example, 159
larger multiples, 163-164
quadratic equations, 164-165
reconstructing a list, 161
sample applications, 169-171
squares of, 165-166
summing, 161-162, 168-169
writing algebraically, 160
consecutive multiples, 162-164
corn, fox, goose, 313-314
cost functions, 178
cost of a bouquet, 239-240
counting (natural) numbers, 10
counting tricks, 55
cow-counting, 22
cows and hens, 239
credit purchases, interest, 86
cubes of consecutive integers, 165-166
cubic feet, 33-34
cubic yards, 33-34
cups, 40
currency denominations, 120-123, 193-195,
196-198
cylinders, volume, 299-301

o e

da Vinci, Leonardo, 320
day-of-the-week problem, 14

deca prefix, 38-39
decimal numbers, converting to
percentages, 70-73
decimal remainders, 62-63
denominations of currency, 120-123,
193-195, 196-198
Descarte, René, 316
difference
consecutive integers, finding, 167
definition, 14. See also subtraction
implied operation, 56
Diophantus, 93
discounts, 78, 82-83
distance
between
moving objects, 255-256, 263-264
stationary objects, 261-263
conserving, 257-258
English measures, 35-36
English/metric conversion, 39-40
formulas
height of a bouncing ball, 139-140
from rate and time, 136-137
solving for rate or time, 140-142
time, 136-137
traveled, 137-138
between two points, 136-139
metric measures, 38-39
problems
bee flying, 216-217
catching up, 218-220
equating distances, 217-223
formulas for, 137-140
head starts, 222-223
height of a bouncing ball, 139-140
horse race, 35
meeting in the middle, 214-216
rate or time, 140-142
speed of sound, 35-36
total distance, 137-138, 214-216, 221
between two points, 138-139
distributing things efficiently, 261-263
division
$17 problem, 90
algebraic expressions, 180-181
decimal remainders, 62-63
equitable portions, 90-93
fractional remainders, 62-63
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division (continued)
inheritance problem, 85
order of operations, 65
quotient, definition, 15
remainders, 62-64
reporting remainders, 62
results of, 15
rounding remainders, 63-64
versus subtraction, 61-62
truncating remainders, 64

division sign (=), 16

Dodgson, Charles, 317

double, definition, 15

draining pools and tanks, 226-228

drawing money from a bag, 243

oF o

eaves trough, volume, 292
efficient distribution, 261-263
elevator puzzle, 310-311
elimination. See substitution
embezzling remainders, 64
empirical probability, 109-111
endowment funds, 200
English/metric conversions, 39-40
equal sign (=), 15
equations. See also quadratic equations;
systems of equations
absolute value linear, 182, 184
addition, 178
algebraic expressions, 182-185
assigning the variable, 174-177
checking answers, 181-185
cost functions, 178
division, 180-181
factoring, 47-48
inequalities, 182, 184-185
linear inequalities, 182, 184-185
multiplication, 179
for number problems, 147-148
piecewise functions, 178
rational, 182, 183
sentence structure, 177-181
solving, 47-48
subtraction, 179

systems of linear, 182

writing operators, 177-181
equitable division, 90-93
Escher, M. C., 318
estimating answers, 26-28, 43, 181-185
even numbers, 10, 162-163
extraneous roots, 27-28

ofFe

factoring equations, 47-48
fair shares, 90-93
falling golf balls, 75
Farenheit/Celsius conversion, 142-144
fast food purchase, 232-234
fathoms, 35-36
feet, 32
feet per minute/second, 35-36
fewer, implied operation, 15
fickle friend, 184
filling
a pitcher, 192
pools and tanks, 226-228
financial problems. See interest; investing;
money problems
fish pond, 275
flexagon, 320
flipping
coins, 106-107, 111-112
proportions, 88
flowers, cost of, 239-240
fly in coffee, 190
food purchase, 232-234
foreign currency, converting U.S. dollars,
125-126
formulas
area
rectangle, 128, 133
square, 133
trapezoid, 128-129
triangle, 131-132, 134-136
distance
height of a bouncing ball, 139-140
rate, 137
from rate, 136
from rate and time, 137
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solving for, 137-140
solving for rate or time, 140-142
time, 137
traveled, 137-138
between two points, 136-139
Farenheit/Celsius conversions, 142-144
financial. See also interest; investing
compound interest, 13-14
revenue, 13
simple interest, 13, 83
Heron’s, 131
inputs, 132-136
order of operations, 130-132
perimeter, 128-129, 133
probability, 102
Pythagorean theorem, 251-252
quadratic, 132
simplifying, 130-132
temperature conversions, 142-144
four 4s problem, 57
fox, goose, corn, 313-314
fractals, 320
fractional remainders, 62-63
fraction/decimal equivalents, 72-73
fractions, converting to/from percentages,
70-73
furlongs, 35-36

oG o

gallons, 37-38
gallons-of-gasoline problem, 237-239
Gardner, Martin, 320-321
Garfield, James A., 317
gasoline concentrations, 237-239
geometric figures. See specific figures
girth, 296
goat counting, 150
gold nuggets, 311-312
golf balls in a barrel, 75
goose, fox, corn, 313-314
guessing
answers, 26-28, 43
money in a box, 157
a number, 66

o/ o

half, definition, 15

hands, 35-36

hardware store purchase, 177
head starts, 222-223

hecto prefix, 38-39

height of an object, calculating, 252-254
Heron'’s formula, 131

Hex (game), 320

hexagons, 271-272
hexahexaflexagon, 320

horse eating hay, 130

horse race, 35

o]e

identical job applicants, 210
identifying the question, 21-22
inches versus miles, 30-31
inequalities, 182, 184-185
insecticide mixture, 191-192
integers
consecutive
cubes of, 165-166
definition, 11
example, 159
larger multiples, 163-164
quadratic equations, 164-165
reconstructing a list, 161
sample applications, 169-171
squares of, 165-166
summing, 161-162, 168-169
writing algebraically, 160
consecutive multiples
evens and odds, 162-163
larger multiples, 163-164
definition, 10
sequences of
difference, finding, 167
nth term, finding, 167
summing, 167-168
interest. See also investing
compound, 13-14
credit purchases, 86
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interest (continued)
earned, calculating, 83-84
earned, predicting, 84-85
future growth, 85-86
simple
formula, 13, 83
interest earned, calculating, 83-84
investment target, calculating,
83-85, 198-200
investing. See also interest
endowment funds, 200
target amount, 84-86, 198-200
irrational numbers, 315
is, implied operation, 15

o o

kilo prefix, 38-39
kilograms, 39
kilometers, 39

o/ o

ladder rungs, 277

landing a boat, 256-257

large numbers, multiplying, 59-61
leagues, 35-36

Leibniz, Gottfried, 318-319
lengths of segments, 283-285

less, implied operation, 15

letter arithmetic, 308

liar puzzle, 311

lightning, probability of being struck by, 110
linear inequalities, 182, 184-185
linear measures, 32

liters, 39

livestock count, 22

lottery, probability of winning, 112
lower, implied operation, 56

ol o

magic square, 310

mailing containers, volume, 293-294,
296-299

marbles in a jar, 102-103

matching socks, 77
mathematical topology, 320-321
mathematicians
Bonaparte, Napoleon, 316
Carroll, Lewis, 317
da Vinci, Leonardo, 320
Descarte, René, 316
Dodgson, Charles, 317
Escher, M. C,, 318
Gardner, Martin, 320-321
Garfield, James A., 317
Leibniz, Gottfried, 318-319
Newton, Sir Isaac, 318-319
Pythagoras, 315
vos Savant, Marilyn, 319
medicinal doses, proportions, 98-99
meters, 39
metric measures, 38-39
metric/English conversions, 39-40
miles
in feet, 32
versus inches, 30-31
per hour, 35-36
million dollars, weight of, 234
minus, implied operation, 56
minus sign (-), 15
missing dollar, 312
Mississippi River, 141
mixture problems
amounts, 188-189
concentrations
antifreeze, 188-190
candy mix, 195-196
currency denominations, 193-195,
196-198
definition, 188-189
gasoline, 237-239
insecticide, 191-192
investments, 198-200
wine, 191
systems of equations, 237-239
money from a bag, 243
money problems. See also interest;
investing
bar of gold, 36
commission sales, 25
compound interest formulas, 13-14
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counting coins, 117-120
currency denominations, 120-124
financial formulas, 13-14
foreign currency, 124-126
interest earned, 27, 83-84
interest formulas, 13, 83
interest growth prediction, 84-86
making change, 121-126
revenue formulas, 13
simple interest formulas, 13
Monty Hall puzzle, 319
Mother Hubbard problem, 55
multiple numbers, 11
multiplication
algebraic expressions, 179
commutative property, 89
large numbers, 59-61
order of operations, 65
product, definition, 15
versus repeated addition, 57-59
results of, 15
small numbers, 60
multiplying proportions, 88

o\ o

naming the child, 207
natural (counting) numbers, 10
negative numbers, subtracting, 56
Newton, Sir Isaac, 318-319
Newton’s Law of Cooling, 143-144
nonanswers, 157-158
nth term, finding, 167
number problems
comparisons, 150-152
nonanswers, 157-158
number sequences, 152
one number, 148-149
quadratic equations, 154-155
systems of equations, 243-245
two numbers, 150-152
with two solutions, 155-156
variation, 152-154
varying directly, 152-153
varying inversely, 152, 153-154
word cues to math expressions, 148
writing equations, 147-148

number sequences, 152
numbers

composite, 10

in concrete problem, 46
consecutive, 11

even, 10

integer, 10

irrational, 315
multiples, 11

natural (counting), 10
odd, 10

prime, 10

radicals, 315

rational, 10, 315
types of, 10

whole, 10

o () o

odd numbers, 10, 162-163
odds, 114. See also probability
of, implied operation, 16
operations
algebraic expressions, 177-181
choosing, 66-68
mixing, 64-68
order of
addition, 65
description, 65-66
determining, 24-26, 46, 66-68
division, 65
multiplication, 65
powers, 65
roots, 65
subtraction, 65
types of, 14. See also specific operations
order of operations
addition, 65
description, 65-66
determining, 24-26, 46, 66-68
division, 65
formulas, 130-132
multiplication, 65
powers, 65
roots, 65
subtraction, 65
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painting the number 9, 154
parallelograms, 129
pecks, 37
pennies puzzle, 123
penrose tiling, 320
percent sign (%), 70
percentages
% (percent sign), 70
calculating a tip, 80-82
decimals, converting from, 70-73
decreasing by, 76-77
discounts, 78, 82-83
fraction/decimal equivalents, 72-73
fractions, converting to/from, 70-73
increasing by, 78-80
percent amount, finding, 74
probability expressed as, 101
repeating decimal values, 71-72
rounding decimals, 72
terminating decimal values, 70-71
whole, finding from percent, 74-75
perimeter
area outside, 273-275
circles
fencing, 272
Norman windows, 279-281
rectangles into, 281-285
swimming pool, 274-275
coordinate axes, 283-285
definition, 11
fencing
circular, 272
hexagonal, 271-272
by length of fence, 265-267
maximizing area, 269-272
by needed area, 267-268
rectangular, 265-268
square, 270-271
triangular, 269-270
formula for, 128-129, 133
hexagons, 271-272
Norman windows, 279-281
parallelograms, 129
posters, 275-279

rectangles
into circles, 281-285
fencing, 265-268
Norman windows, 279-281
posters, 275-279
swimming pool, 273-274

squares, 270-271

swimming pool, 273-275

trapezoids, 129

triangles, 269-270

picas, 35-36

pictures of problems. See also charts; tables

drawing, 44-45
labeling the parts, 16-17
visualizing the problem, 16-17
piecewise functions, 178
pills, proportions, 98-99
playing card problem, 112-113
plus sign (+), 15
polyomino, 320. See also soma cubes
pools, filling and draining, 226-228
positive numbers, subtracting, 56
pounds, 37-38, 40
pouring 4 quarts, 309
powers, order of operations, 65
predicting outcomes. See probability
prime numbers, 10
prisms, volume. See volume, of prisms
probability
anagrams, 108-109
arrangements of letters, 108-109
batting averages, 111
being struck by lightning, 110
blood type, 110-111
computing from odds, 114
counting parts of things, 102-105
definition, 101
drawing a particular card, 112-113
empirical, 109-111
flipping coins, 106-107, 111-112
formula, 102
of number of occurrences, 105-108
odds, 114
as a percent, 101
predicting outcomes, 110-113
rain, 110
rolling dice, 106-109
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sibling gender, 105

of sums, 105-108

theoretical, 109, 111-113

winning the lottery, 112
problems. See also puzzles; solving

problems; specific kinds of problems

addition, 54-55
algebraic language
absolute value, 184
addition, 178
assigning the variable, 174-175
checking answers, 185
division, 180-181
linear equations, 182
linear inequalities, 184
multiplication, 179
quadratic equations, 182-183
rational equations, 183
subtraction, 179
area formulas, 128-129
consecutive integers
adding building blocks, 169-170
brick laying, 171
consecutive multiples, 162-164
cubes of, 165-166
difference, finding, 167
nth term, finding, 167
quadratic equations, 164-165
squares of, 165-166
summing, 161-162, 166-169
theater seating, 170-171
counting cars, 45
cows, counting, 22
day of the week, 14
distance formulas, 136-142
division, 61-64
embezzling remainders, 64
English/metric conversions, 39-40
formula inputs, 133-136
goat counting, 150
livestock count, 22
mixed operations, 67-68
multiplication, 58, 59
order of operations, 65-68, 130-132
percentages
decreasing by percents, 76-77
discounts, 78, 82-83

increasing by percents, 78-80

percent, finding, 74

sales tax, 79-80

tipping, 81-82

whole, finding from percent, 74-75
perimeter formulas, 128-129
probability

airline seating, 103-104

anagrams, 108-109

arrangements of letters, 108-109

batting averages, 111

being struck by lightning, 110

blood type, 110-111

counting parts of things, 102-105

drawing a particular card, 112-113

flipping coins, 106-107, 112

gender of siblings, 105

marbles in a jar, 102-103

numbers, 105-109

odds, 114-115

predicting outcomes, 110-113

rain, 110

rolling dice, 106-108

shared birthdays, 113

sums, 105-109

winning the lottery, 112
proportions

among dissimilar objects, 94

equitable division, 90-93

fair shares, 90-93

medicinal doses, 98-99

recipes, 94-95

weighted averages, 96-97
simplifying formulas, 130-132
speed of sound, 35-36
subtraction, 57
truncating remainders, 64
units of measure

area, 31, 33-34

converting, 34-40

distance, 34-36, 39-40

linear measures, 32

metric measures, 38-39

speed, 34-36

square feet versus square yards, 31

volume, 33-34, 37-38
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product, definition, 15. See also
multiplication
profit, calculating, 236, 238
proportions
among dissimilar objects, 94
canceling, 89
definition, 87
equitable division, 90-93
fair shares, 90-93
flipping, 88
medicinal doses, 98-99
multiplying, 88
pills, 98-99
in recipes, 94-95
reducing fractions, 88-89
solving, 88
weighted averages, 96-97
puzzles. See also problems
Abbott and Costello, 205
airplane crash survivors, 141
amoeba reproduction, 79
ancient coin, 119
a barrel half full, 60
black cat, 18
carnival game, 153
catching up in age, 205
counting cars, 45
cows and hens, 239
crossing a bridge, 138
dividing $17, 90
dividing an inheritance, 85
drawing money from a bag, 243
falling golf balls, 75
Farenheit/Celsius conversion, 142-143
fickle friend, 184
filling a pitcher, 192
fish pond, 275
fly in coffee, 190
guessing a number, 66
guessing money in a box, 157
hardware store purchase, 177
horse eating hay, 130
identical job applicants, 210
ladder rungs, 277
letter arithmetic, 308

liar, liar, 311
magic square, 310
matching socks, 77
missing dollar, 312
Mississippi River, 141
Monty Hall, 319
naming the child, 207
Newton’s Law of Cooling, 143-144
painting the number 9, 154
pouring 4 quarts, 309
pushing a coin through paper, 125
riding the elevator, 310-311
sliding pennies, 123
smallest number of children, 203
strange book organization, 169
strange coins, 121
taxi driver, 216
temperature conversions, 142-143
three pirates on an island, 307-308
trains in a tunnel, 219
transporting fox, goose, corn, 313-314
truck on a bridge, 96
two coins equal 30 cents, 193
weighing a million dollars, 234
weighing gold nuggets, 311-312
weight guessing game, 153
weights for balance scale, 313
world’s smallest computer, 61
pyramids, volume, 289-290
Pythagoras, 315
Pythagorean theorem
conserving distance, 257-258
distance between
moving objects, 255-256, 263-264
stationary objects, 261-263
efficient distribution, 261-263
formula, 251-252
height of an object, 252-254
landing a boat, 256-257
rate and time factors, 258-260
right triangle, length of shorter sides,
135-136
tethering a boat, 263-264
wind effects, 256
Pythagorean triple, 136















