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Introduction

s math teachers, we ofien hear these complaints:

T just can't do math” or "Math was never my thing.”

Sometimes it's students who are frustrated in class;
other times it's parents who can't help their kids with math
homework. In the latter case, parents may unintentionally
pass on their own fear of math to their children.

Although we certainly understand that math comes more
easily to some than to others, we believe anyone can "get it"
and should get it. It's very important that all kids learn math
because it will be an essential skill in the twenty-first century.
The puzzles in this book will help kids develop skills in arith-
metic, geometry, number sense, logical thinking, and
problem solving, which form the foundation of mathematical
understanding.

Math is more than just a collection of math facts and
vocabulary (although those are important). Math should also
be a way of thinking about and solving real problems. You
can be an absolute whiz at the multiplication tables, but you
won't find them very useful if you are unsure when you

v



should be multiplying and when you should be dividing.
Here is a simple everyday-life problem: There are forty-five
fitth-graders going on a class trip to the Museum of Math
Puzzles. Parent volunteers with minivans are driving; each
van can carry six students. The teachers plan to have
enough cookies on the trip for each student to get four. How
many cookies do the parents need to prepare and how
many vans should they take? If your answer is eight vans
and 180 cookies, your field trip will be a success.

Math puzzles are both fun and rewarding—we are confi-
dent that any child will enjoy doing the puzzles in this book,
and knowing that you've solved a challenging puzzle is defi-
nitely rewarding. Beyond simple enjoyment and satistaction,
puzzles also provide wondertul opportunities tor learning.
Challenging puzzles offer children a chance to practice
skills they already know and also to stretch their minds and

extend their knowledge by discovering new ideas.

vi
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lallies were found carved on piscas

of animal bone

What do youthink those people
were counting?
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Counting Sticks

# to think that some early cavernan named Qog
@ did it when he said “ubn,” “uhn uhn,” and

"nuuuuuhhhn,” which meant “one,” “two,” and "lats.”

Tallying

The earliest written numbers were most likely
tallies — simple lines that each represent ene

coject. You have probably

used them vourself
to keep score in

game with a friend:

about 50,000 years old.

Friend:

You: / /[ //

[T

Roman Numerals

The Romom numerals, invented by—
yes, you guessed it!-—the Romans, served W o

many people over many centuries, and

have not been forgetten teday. Can you
think of how they might be used?

e

I ||'|I||'l|||

=

iTh] .|'|||I-||| ||!1|| ||| |i|||§ ERER |1
IT | |f}‘ | |'_'._-| : |¢:_.




Number Notions

: ROMAN NUMERALS

number Roman numeral
T Ty |
B oo vossesnews v
|1 P N X
B Fosrgaamn TesTE L
OO Jemsmsptgea sete [ b
SO0 sovaey St R D
| R i B e e S R M
BB00 . s s v
000 . s v x

The rules for reading the Romen numerals scund difficult

put are actually very simple, once you get the hang of it:

|. When a symbol is followed by a smaller symbol or

For example: VI = 6; CXXIIl = 123; DIl = 502.

Il. When a symbol or symbols are followed by a larger-
value symbol, you subtract their values:

For example: IV = 4; CMXL = 940; CDIl = 402.
5o, thenumbersfor 1, 2,3, 4. 5.6, 7,8, 9, amd 10 are [, I,

1L IV ¥ V1L VI VI I, and X. Are you beginning to catch
on? If se, see if you can handle the following puzzles.

111 I|||| ||'- ‘|1|||I|: RN
Chapter ~ 61 ' 57
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about Time!

Taday, Roman numerals are
mast often used to show time
(see if you have a clock in your
house that uses Roman numerals)
and dates {try to find Roman
numerals on old buildings and
also inmovies and videos),

e,
pe—

WA
‘ What do you
call a person
who can’t stop
doing sums?

An add-ict !
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The WERYTHINGKID-* Math Puzzles Book S

Figure This Out When in Rome
Which face would you see on a Question:
prandfather clock? What would you use to count organic apples?

First, take a lcok at these Roman numerals
and see if you can figure cut what numbers they

represent.
a b e I e ﬁ1—
XIV' | XXIX | VI LXI | CDXI
Grandiather clocks use Roman numerals I _
for each hour, but with a surprise: Four | & | ] s T u
o'clock is reprESEﬂted with Il instead of IV! CXLIX MDCVI DCCLI|MMDCLX| CMXXII
See if you can find a watch with Roman

numerals on its face and check out four
o'clock. Now, place the letter for each Roman numeral
under the corresponding Arabic number to find
the answer to the puzzle.

P Try This Answer:
Read All about It!

Want to practice your Roman numerals? : e
How about counting a thousand squealing = mg -[ 14 { 2660
pigs? Just grab Roman Numerals | to MM by ;
Arthur Geisert (Houghton Mifflin Company,

1998) and let the fun begin, We'll bet
. youngver knew there could beso
many pigsinone picturs!

. .

(149 | 922 |41
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Number Notione i =

Adding and subtracting with Homan numerals is

not easy; and multiplication and division are nearly

impossicle

digit: A numher—hbut also a waord for

*finger.” Coincidence? We think not. It'svery
XL + XXV = (IMAXT) likely that the first people to start counting
XOl = X%Vl = used their fingers—just aslittle kids continue
. 1A to do today.
XVxIV= o7
XVIIL = 11l = (1

Arabic Numerals

To simplify things, people eventually gave up Roman
numerals in favor of the Arabic system, which relies on

tendigits—0, 1.2, 3,4, 5,6, 7, 8, and 9.

@ F_M-E Hidden Numbers

Each of the following seniences has at lzast one hidden Arabic
number —circle as many as you can find!

L__,..—n--'l
/ . I love my computer —when it works!

. Beth reeked of smoke after sitting by
the campfire.

3. My mother likes to weigh tomatoes on every
scale in the store.
\ 4. Annie was even early for school last weekl
’—J 5. We can stuff our dirty backpacks in your tent.
11 - 6. We like the mirrored maze room at the fun park.

]
i
e
———
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Practice Your Digits

The E\MHWG\HDQ’?' Math Puzzles Book : S O

Mo

—

A

T
Get from START to END by moving around _?_-h 3

the sguare either vertically (up or down) or 41

norizonlally (left or right), moving the number 214

of squares given by the number you are on.

(For example, if you are standing on 3, you can _2_. | 3

move three spaces up, down, left, or right.) 4 2

L I A
mid »lw|s s

N H=iN

rngr..u +

BN WS W A
NN W N

THE IMPORTANCE OF ZERO

aw important is "nothing”? Sometimes, it's
very important. But we humans didn't always
understand what exactly "nothing” is.

We need zero for several reasons. For one thing,
hew can you tell whal's 15 - 15? Furthermore, we
need zero as a placeholder. Otherwise, how would
you tell the difference between 5 and 50, or between
23 and 2057

“You're
Just
nothing

without
mel”

What'510+8-3+12-7-5-15?B

iBuiyzou uoj yaom J0 30| ajoym y -

I Illl-iil' lllTll il[l[l HLII ||1r|||I Illlf;!tlli LY

r."'l.';lf.-"r"

btabs e

NI SN .

Counting Sheep

MNumbers were invented to count
things. For example, an early herdsman

might have wanted to know how many sheep

he had. If he had no sheep, he wouldn't have

wasted his time counting them, so hedidn't

need a number for them—that's why

peapls didn't need zera for a
lang time!

255

P

e
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Number Notions

ALL YOU NEED IS O AND 1 BINARY SYSTEM

binary number Arabic numeral
hat does math really fast and always B 0
W gels the right answer? Ne, it's not that | ]
smart kid at school—it's the computer, | 777777770
Cr iters don't have anything like fingers. I8e e e £
SINPL y 0 0
Instead, early computers had simple circuits that L 3
act sort of like ordinary light switches—they turn 100.....ovnnnn .
on (1) and off (D). So computers do all their math 0L ....onvennn. 5
by just using zeros and ones. This is knownas a WD i waehameds B
binary system. || | R e s T
How does the binary system work? Well, it's all W0 e i 8
about the number placement and the powers of Vit N, 9
2. Each place n in the sequence that 15 "turned 010 . oo 10
on’ {morked with 1) stands for a 2 raised to the
pOWer n:
1{29 2 (29 4 (2% 8 (29 16 (2%) 32 (2°) 64 (25 128 (27) . ..

So, a binary number 110is actually 2 + 2' + 0, 0r4 = 2 = 6.

On or Off7?

What time is it when the math teacher goes to the dentist? Convert the
binary numbers to find out.

o T e

Number Decoder

M8 - Im 1000 1000 M MO -

I 3 : -

0 8 :

R 2 m nuo 1m 10 m 1010

Wi g |

) SRR - i )
FETTT ||| ||

|||||]||||

II'|'I | |'|'I
ﬂrapﬁ*.dw

l'lll ‘I"'II '||.|‘| |!'

| L |I |‘ 1| FUILIL || ‘
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A NUMBER WITH A NAME

ow you sec that we just

can't live without zeros. But
there is another special

mathematics: Basedonthe Greekword man-
number that is very important in

thanein (to learn), mathematics measures and
mothematics. That numberis T describes the world with numbers and symbols.
{pronounced the same as "pie"),
and it represents the ratio of the
circumterence of a circle to its diameter: what you get if you divide
the distance arcund the cirele (circumference) by the distance
coross the circle (diameter).

What's surprising to many people

How Close Were They? is that the answer turns out to be
1957 Petsi SO sl the same for any circle, no matter
lated TL 1o 7,840 decimal places, how blg or small it is.

And in 1967, CDC 6600 broke a
record by giving us T to 500,000

decimal places. Can you imagine
‘ef ehCe

how much paper wauld be nec-

essary just to print out this é(‘

number?

|

'
n
| iy

R I U D GO SO T
|35"'4'|5"||
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cup, alarge jar, a bicycle tire. Far each item, find its
circumference by wrapping the string around it
and then measuring the string. Then find the
diameter by measuring across the widest part.
Then divide the circumference by the diameter.
Because no one can measure perfectly, you
will not get the exact same answer
= eachtime. Butyoushouldfindthat TU

S e
C Ay S is around 3.1 to 3.2 no matter what
| RN size circle you measure.

=
/
-3

The European Way

In the European decimal notation,
decimals and commas are switched. A
decimalis used toseparate groups of thou-
sands and a comma is used batween the
units’ place and the tenths place. For
example, the number 1,234.55 is written
as 1.224,56. This has confused plenty of
Americans in Paris!

ASliceof TT
You can approximate the value of JT with some
string, a ruler or yardstick, and a calculator. Search
your home far circular chjects of different sizes:a

Peaple knew about TU for a long time, but they had trouble trying to figure
out its exact value. Here are a few examples:

* Ancient Babylonians estimated TU o equal 3.

Ancient Egyptians thought it o be 3.1605.

An ancient Greek named Archimedes estimated TU to bhe
between 3'%7 and 31/71.

In China 1,500 years ago, Tsu Ch'ung Chi measured it fo be 355/u3.

A great Arab mathematician, al-Khwarizmi, calculated TU to be 3.1418.

Consequently, mathematicians continued getting rmore precise, until
humans got some help from computers.

|||.|i||l I!I *1|||||||||-||||‘|.|'|r:|| ||||'|‘ |||
: 8

'|".||'I'
| Chapter 6 7 '
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Making Sense of the Irrational

The value of TU has fascinated people for
centuries. Mathematicians and ordinary people
alike hove spent years looking for palterns in
the digits. Do some digits appear more fre-
gquently than others? Count up how many times
each digit appears below and see if you can
detect a pattern.

Here are the first 20] digits of TL:

3.1415926535....8979323848 ....26843383279
5028841971 ......6939937510......5820974944
5523078164...... 0628620899 ....8628034825
3421170679 ......8214808651 ......3282306647
0938446095 ....5058223172......5359408128
4811174502........8410270193 ...... 85211065669
64468220489 ....5493038196

TNUUUDUE SUTITN
”lp’l‘: | T | | 2

* Math Puzzles Book

R
e “‘p-

B i e R

‘-‘,-"

/" WorDS Know \

|
i
foolish or even crazy. and maybe that’s how you
are fesling about TU about now! Well, mathe-
maticians agree, hut for a different reason In
' mathematics, irrational numbers ara thosa that ‘f
1‘". cannotberepresentedasafraction—theygoon
"-\fc rever and ever with no repeating pattern. /

irrational: To many people, irrational means X
!
i

e ————

L

R e L e

digit tallies fotal

0

e WL o4 ™ oon A LW

Now, you can graph the results on the
facing page to see if a pattern emerges,

TP '”5 | I|'|I|'| UULRY I|'|I'I| I'I' L L
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Number Notions

DIGITVALUE o 1 23456867 809

E T {'_|" )
= |
] ] ] ]
- N |
23 T ' 1
22. 1
o1
20
19 _,:_.__.. i =
18 . :
17 |
6 — '
.°_° 15 — '
o 1 i
e 13—
L. 12—
O n
Y.
Cﬁ Qi—— |
=
e 2 S -
= 7
B -
5. —

s g i BBl 'S '
_.ﬁﬁf 2 | S s T e
F-—4 . ' _

S &= 1 | - _— |
T | ‘

o ||||| [
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[Emih S The WERYTHINGKID: * Math Puzzles Book oy
Let’s Get Packing

In the space next to the word box (or on a separate sheet of paper) list all the words in the boxes

with the number 1. Then do the same lor the words in the boxes numbered 2, 3, 4, 5, and 6. Finally,
write eacn list of words as a sentence to find out what Kayla and Dustin had to do to get ready for
their hiking trip.

Call ~_and bug to ::'5;‘-_:.:‘i_:ex1'rﬂ block

Ea

Cbottles, | | kelly | 5 and | Flashlight | /5 Find | /snacks,

e

& spray.

Buy : , Pack f;\--ii.-:;}_: bird | 4 water '&iracfions

_“. the &3, Fill . for _a_;"i:i';_‘_n and J'-'“;;::unchas :l:'f;:..:‘-:;i-j:bﬂﬂks.

~ Short -:*bti_lnnculur*s '.':;_Check sun :Hﬁtfarfes. .z and

ichocolate! | | park. | /' make | “ssocks. | | State | £/l get

LS
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See What [ Mean?

Yeu usually add and subtract by writing numbers on o piece of paper, or using a calculator. But
there are other ways te talk about numbers. For example, people who know American Sign
Language can use hand signeds! Study the chart belew. Then write the answer to each sign lan-
guage eguation in __I_unL.—?z form. See if you can sign the answer, too.

@ %@kwﬁ
8 9 0 o

Divide Add Subtract Multiply Equals

Swaep kands dann Bring fingertips Eull dowrsid. Lok twa U é
tagether, and cross them
in front of yeu Open hends..
P s «— =
—,

’ -
? rrrrrrrr _mmm'"' m{?/ {é *qw"mu‘me'““""”““;\__%m.m
gk ﬁ @)? }%: ANSWER | ﬁﬁ}‘[{ ‘%\H %I % ANSWER

Wse o2 LIz o2

b e — e - - N







CHAPTER 2

PLUS OR
MINUS A
PUZZLE




ARITHMETIC ACTIVITIES

rithmetic is doing calculalions with numbers,
especially addition, subtraction, multiplication,
and division. If you already know most of your

asic anthmetic facts, you are ready to try the fol-
lowing activities and puzzles.

caleulate: This term enginated from the
Greek word kalyx—pebble or small stone—
because a long time ago, Greeks used small
stones to do simple calculations.

Clock Math

Arithmetic is full of surprises! Den't
believe it? Try this question cn a
friend: When does 10 + 4 = 27 He'll
prabably think you are crazy, but
you're not. This guestion has a per-
fectly sensible and important answer:
When it is 4 hours after ten o'clock.

Adding and subtracting on a clock
doesn't always worx the sume way as
adding and subtracting regular num-
bars. Use the cleck to solve the fol-
lowing problems. Then use the 10+12=—+ 11+4=-5
decoder and the numbers in the

3+4-= 8+ 3=

shaded boxes to figure out the answer —— == .
to this riddle: 10+9= 11 -3 = |

What time did the math . 1-3=22 N-1=222
teacher go to the dentist? | 5o 12 +12 =

SURL UL UL U R U ) i |I|!;I Py
.Ch!api]:'r'I‘ | |2T | |3‘ | |a 1 '5‘ I



| Plus or Minus a Puzzle L—J]M

Calendar Math

Here is another practical arithmetic problem. When does 5 + 3 = 12
Three days after the fifth day of the week: from Thursday (5) to
Sunday (1).

It doesn’t really make sense to say "Thureday + 3 =

= Bunday," but if you give each day of the week a Sunday B 1
number, then you can do calendar arithmetic exactly Mundny =2
as you did clock arithmetic. The trick is, if your Tuesday = 3
result is over 7, just subtract it from the total. In Wednesday = 4
our example, 3 + 5 = 8; 8 - 7 = 1. Now, what Thursday = 5
day is 12 days after a Wednesday? 4 + 12 = 16; Friday = 6

16 -7 = 9; 9 -7 = 2. This means that 12 days Saturday = 7

after Wednesday is a Monday—iwo weeks from then.

"The different
branches of
Arithmetic—

Am b itlﬂ n,
Distraction,

When Numbers Don’t Obey

Why don't hours of the day and days of the week work the
same way as “normal” numbers? Maybe it has to dowith limits.
Narmally, numbers go up as far as infinity, so you never have to
start over. With defined terms like the day (which can never have
more than twenty-four hours) or the week (which can never
have more than seven days), you can't go on forever and
therefore need 1o start over, which messes up the calcu-
lation. Can you think of any other instances when
numbers don't behave normally?

Uglification,
and Derision.”

— Lewis Carroll,

Through the
kin |

1 _||| imn i1|||1|||'| LI ||| | -||I || ||||.I I | TEIL | UL R Lt
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NUMBERS WITH DIRECTION

ecall that numbers were origi-
nally used to count things, like

_fj +"Using a simple number substi-
tution(A=1,B=2,C = 3,
and so on), figure out the

shecp, and it tcok centuries before
N = _ coded word below to get the
v a symbol was mvented to represent zero.
\ name of a useful math tool that
\ Are there any numbers that are less than zero? : X
will help to show you negative

.I Today, most pzople have ht:ﬂfﬁ of ch-:rti'-:c ;fjrrL’::-crs. imbare and how fhis work.
| and know that they are not at all imaginary and are really
; quite useful. Think of where you may have heard of num- [
I bers like -5 and -10. Did you think of a ther- [
mometer? Negative numbers represent
temperatures below [ degrees (those 12 9|14 %5
are the cold days, whether you use a — ~
Fuhrenheit or Celsius thermometer). ' '
f For every po itive" numkbker, there is its
B twin “negative,” and vice versa. These pairs are called "opposites™

3 and -3; ~12 and 12; 135,000,789 and - 135,000,789.

Adding Signed Numbers

Q: How many t""e; Why would we want negative numbers? One reason
Fl;‘-ﬂﬂ };‘gl sul:itrahl:t I is that mathematicians don't ke problems that have no
r‘ﬂlﬂ';lt ;"ta“ w da: = answer, Everyone knows that we can add any two num-
b i Lo L bers, say 5 + 3. Most people also know that in addition,
the order of the numbers doesn't matier. The answers
A: | can subtract it . .
e maaUtmGe oo 4+ Jana 3 + 5 are the same.
W ﬂ:t—it leaves Nowr let's try subtraction: § - 3 is no problem;
76 every timel everybﬂd" gets 2. But what if we switch the numbers?
What is 3 - 57 Is it still 27 Think of what subtraction
means. [f you hove live pieces of candy and give three
to your little brother {very generous of youl), then you
have two pieces lelt. But if you have thres pieces of

I ||||| || ';r|||1|||L|I;L|QTI ||| ||| I1I'I
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candy and give five to your little brother . . .
ney. wait a minute, you can't do that! And if

vou could, you sure weouldn't have two pieces
itl So at least with candy, 3 -
y sense; there is no answaer,
Mathematicians really hate that. i you can

5 doesn't make

do 5 -3 yououghttobeableto de 3 - 5.

So what is the answer? To find out, we use

a number line. Notice that if you pick any
number on the number line, all the numbers
to ite left are less than it while all the numbers
to its right are greater.

e — e — ]

20 -19-189716-15-14-1392-1-10-9 8.7 654 -3 -2 .

Adding 5 + 2 on the number line is easy.
You start at the 5, and then count three more
spaces to the right and see where you end up
{which is always on 8, since 5 + 3 = 8). Note
that starting at the 3 and counting five spaces
to the right gets you to the same place (3 + 5
= 8). Sublracting is just as easy. Todo 5 - 3,
you start at the 5 and count three spaces to
the lelt,

ard
to Believe)

Even after mathematicians began
thinking aboul negative numbas, num
bers that are less than zero, many of them
called such numbers *fictitious,” "imagi-
nary,” or “uselpgs”

Chapter

POPRPEP gy |l!
gl : 71

8

0

il

1 234568 7 8091001213 WI515I12I18192

Now, what about 3 - 57 After you pass 0,
you get to -1 {one less than zero), -2 (two less
than zero), -3 (three less than zero), and so
on—we use ua negative sign in front of the
number to show numbers that are to the left of
zero on the number line. If you move five
spaces to the left of 3, yougetto 2. 503-5
= -2. Now. what about 2 — 7? If you got -5, you
are on the right track!

The Bottom Line

Can you come up with the rules for adding
and subtracting positive and negative
numbers? Here is a summary:

Add a positive number by moving right.
Add a negative number by moving left.
Subtract a positive number by

moving left.

Subtractanegative number by

moving right.

i |; 1|1|| g
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But wait—there's more! You can aciualy
add and subtract using negative numbers as
part of the problem, instead of just the emswer.
Try these:

7+ (-5)= __
-4 - (-7) =

Did you figure out how to do it, er does it
look totally impassible? Once you know the
rules, it's really easy. Just keep thinking about
the numkber line. I you see u
counting to the right. If you see a
to count to the left.

< yOu are

. you need

Connect the Dots

Let'sdo 7 + (-5) firsl. Thiz is an addition
problem, which means you need to count
from 7 to the right. However, because the
second number is negative, you actually have
to swilch directions and count tive spaces {o
the left. That means 7 + (-5) = 2.
bttt e O ———{

6-4-32101234667891001

The same approach should work for -4
{-7). Starl at 4. Subtraction means moving {o
the left, but since the gecond number is nega-
tive, we do the opposite and move right seven
spaces, so -4 - (-7) =

e G A e e N e i e S ca SR N e W Th e em
$432-10123456789100n1R

Solve the following addition and subtraction problems uging the number line. As you solve
each problem, connect to the dot with the correct answer. Start with the dot labeled START +
and do all the addition problems. Then, pick up the j_:idT‘][ il and mave to the other 0 that is lakeled

8TART - and do the subtraction problems.

_____ 5 | Addition Stroction | 0
A | -3+5: | 3-.5: %
| B | -4e2= } $a% |
C. | 1+8: | s-2: |
n.[ 4+.8- 422 | ®
E. | 7+-2= | 7--2= .
B | -3+3= ‘ 2-2x
6. | 3+a- 3-4-=
[ ]2e2= T -14-
|'|| tlllll

13 l|l[| |“
C “'I'h I|

.. > : =

START =
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MAGIC SQUARES

agic squares have been popular math puzzles
for over 3,000 years, and once were thought to
have mystical powers. Follow these simple

rules ‘o complete your own magic square:

1. Use each numker only once.
2. Each row, column, and diagen

up to the same answer.

For this first magic
square, use the num-
bers from 1 o 9. HINT:
Each column, row, and
diagonal adds up to 16.

i H|||l.|l L !Iliil I”;‘ |'.!!|I‘|I'III!:;;;;=|1| |"1i I]:

fﬁhl:lr;'r’fﬁr G

al must add

1l

Try again, but thie time
use only the EVEN num-
bers from 2 to 16 (2, 4,
8, and so forth). HINT:
Each column, row, and
diagonal adds up to 30.

10

Over 3,000 years ago, ancient Chinese
inciuded magic squares in their mystical
writings. Magic squares also appeared in arnt
For instance, Albrecht Durers famous
engraving of Melancholla(1514)includes

a picture of a magic square.

Uyl
o

Historical
Squares

Try again, but this time
use only the ODD num-
bers from 1 10 17 (I, 3,
5, and so forth). HINT:
Each column, row, and
diagonal adds up to 27.

I ||q‘| 1!|l1| e
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Now, let's make things
more difficult. In the
following magic squsre,
some of the numbers
are negative—you need
fo use every number
from -4 to 4. HINT:
Each column, row, and

diagonal adds up o 0.

80, now you think you
are a magic square
pro? Not so fast! Let's
make the magic square
larger and see if you
can still solve the
puzzle. For the fol-
lowing square, use the
numbers from 1 1o 16.
HINT: Each column,
row, and diagonal adds
up fo 34.

NN ulll '

i - -
LNAEDer

Here is another magic

square. This fime, use

the numbers from 3 1o
S. HINT: Each column,
row, and diagonal adds
up to 3.

16

.

j1||T
2

uuna |.||_|!.||| jiing |
L |
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How Big Can You Go?

If you think the 4-by-4
square 18 hard, you'll really be
impressed by Ben Franklin, ¢
scientist, inventor, stalesman,
printer, philoscpher, musician,
and economist {a jack of all
tradesl), famous for flying a
kite during a lightning storm.
In additicn o all his other jobs
and hobbies, Ben liked to solve
math puzzles. One ¢f his math
ematical achievements was (o
solve an B-by-8 and 16-by-16
magic square. That's humon-
geus! Visit www.pcsles.org/
Franklin himi tc take a close:

lcok ot Ben's magic squares.

uuaey
i
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GAME OF 15

ere 1s another addictive game you can
play! All you need is another player, a
piece of paper, and a pen.

First, write down the numbers | through 9
on u sheet of paper, like this:

1 23 45 8 7 89

Then, you and ancther player take turns
selecting numbers. When a number s
selecled, the player who chose it crosses it off
the list and it can no longer ke taken. The first
person to gel any 3 numbers that add up tc
exactly 15 wins!

' -I Plus or Minus a Puzzlel-'--

For example:

Player #1 picks 5
Player #2 picks 8
Player #1 picks 6
Player #2 picks 3
Player #1 picks 1
Player #2 picks 7
Player #1 picke 9—and

Player #1 wins because
1+6+9=15

—

-
=
o

wing

3 4
3 4
3 4

Try Playing Game of 15 Yourself!

5 6 7
5 6 7
S 6 7

Ta distinguish who picked which numbers, Player #1 can cross off the numbers
by marking an X aver it and Player #2 can circle the numbers he or she picks,

8 9
8 9
8 9

e 'Illlll'l,_}i[“|lllllllitl |g-l|||;|‘l]|]|h:;
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SOLVE A CROSS-NUMBER PUZZLE

solved one or two yoursell, But what about cross-number puzzles? Does it sound
like something you'd like to #ry? The cross-number puzzle in this chapter is spe-
cial. In order to solve i, you have o read the following story for clues, so pay atiention!

Y ou have probably seen crossword puzzles, and it's possible that you have even

The Camping Trip

here was an old lady who lived in a shoe. She had so many children
= she didn’t know what to do.

Well, one day, she just couldn’t stand it anymore. Jamie was fighting
with Orville, Wilbur wanted a snack, Oscar and Ophelia were drawing
crayon pictures on the walls. and Horlense was crying because Delphinia
had stolen her Math Puzzles book. And it was just seven o'clock in the
morning.

"Enough already!” shouted their mather, "l need some peace and quist,
All of you, play outside for the rest of the day. Better yet, canoe over to
Mystery Island and play there. Even better, make it a camping tripl Yes,
everybody go camping on Mystery Island. Don't come back until
Christrmas.”

At first this seemed rather harsh but then everybody remembered that
Christmas was jusl two days away. This got the children, who had been
guiet for just @ moment, all excited again. "Out!” yelled the mother.

The children immediately began preparations. With three kids to a

cance, they needed a dozen canoces and two paddles for each
cance. Each kid grabbed clean underwear, two extra pairs of socks,
exactly four pounds of focd and fifteen pounds of equipment (bowls,
cups, silverware, sleeping bags, flashlights, handheld video games;
Hortense took along her Math Puzzles book).

|é|IL.I;:'L!r|I|rE1[!|1It;i[t1lllgT|||]¢|nl:|[t||g.]:||1.}:I1|,:|1.n!i-1rl.1;r||||r:::‘ r|||r[tIi;L[t||
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At eight o'clock in the morning, they piled into the cances and paddled
out to Mystery Island. The trip took just three-quarters of an hour and was
uneventful until they had almost reached the island. Jamie was leaning
out over the edge of her canoe when she said, “Hey, we're in cance
nurnber 29."

“Ne, you're not,” laughed Gertrude from ancther cance. "You're reading it
upside downl”

"l am?” asked Jamie, and tried to twist arcund to see it right and
promptly fell in the lake. "Yeow!” she shricked, while splashing hurriedly to
shore, “this water is FREEZING!”

Jamie quickly got cut of her wet clothes and crawled into her sleeping
bag from where she could supe:vise the setting up of the tents. Originally,
the kids wanted to sleep three to a tent, but they didn’t have enough tents
so they crowded in four to a tent. Five of the tents were just encugh for the
boys. the others were for the girls. Unlortunately,
no one had remembered tc bring tent pegs, so
the rest of the morning was spent scrounging
up pieces of wood until there was enough lor
twelve pegs for each tent. The kids then ate
a hearty lunch of chocolate-chip cookies.

The next order of busginess was to build
a fire, which wasn't easy because so much
¢! the available wood had been used for tent
pegs. Things weren't locking too hot until Rupert
brought over a big piece of woad, broke it in half, and fed it to the fire
that immediately started burning much better. All the kids cheered except
Deminic who yelled, "Rupert, you dodo, that was a canoe paddiel”

The afternoon was spent exploring the island, playing games, lishing,
and talking about what everyone hoped to get for Christmas. Jamie stayed
in her sleeping bag all aftemcon, playing sclitaire and waiting lor her
clothes to dry by the fire. She didn't win many solitaire games after the
wind blew her cards around and the Seven of Hearts landed in the fire,

PR e O TR R R e e
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Chapier

Dinner was more cookies, toasted over the fire this Ume; after
that, the children all sat arcund telling ghost stories. This was
great fun until Mabel, with big eyes, said quietly, "Uh, guys,
I think I hear somelhing creeping around in the woods!”
Instemtly. everyone was quiet and all ears were listening lor
noises. After a few minutes, they all heard a distincl "whooo
oo-co.” Immediately, everyone ran ior the tents and dove into their
sleaping bags and didn't come out until morning.
The next day, Lysander got a length of repe
and tied knols in it every seven {eel to make it easier
to hold on to. He ended up with nine knots, including
one at each end. The children spent the morning
making up different teams and waging tug-cf-wars
with Lysander's repe until it broke. Later in the day.
gome of them held « lishing contest, Maxwell won by
caiching the most fish. Penelope caught half as many
as Maxwell, Guineviere caught a third as many as
Penelope did, and Baxter caught one-quarler as
many as Guineviere. Baxter's fish wae so gmall that
he let it go. No one else caught anything. That
night, they had a fish feast.
The next moming. all the children were up early and
eager to get home, But they were short one canoe paddle and no ane
was sure what to do about it until Xervier suggested they te dll the canoes
together end to end and make a big “supercancs.” The canoes were each clght
feet long and when they were all tied together bow to stern they were hard to
control. The supercanocs was veering left and right, like a huge water snake, as
the kids tried to cross the lake. Neve:rtheless, the kids made it home in one hour,
arriving at 8 o'clock in the morning. Their mother, well rested, was delighted 1o
sea them back and they all celebrated a greal Christmas. (Except their
neighbor Fergus, who insisted lor many years after that he had seen a sea ser-
pent on the luke that Christmas morming.)
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Now you can try to solve this crossword puzzle using
the clues you read in the story . . .

i P

- — - e - - P

Across Down
1. Mumberaofcampers onthe trip 1. Water temperature, according
3. Date onwhich they returned to Jamie
home 2. Jamie's canoe number
5. Totallength ofthe supercance 3. Numberof girls on the trip
6. Total number of canges plus 4. JAMIE on the telephone
tents 7. Total number of tent peas
8. How many minutes it took to needed
gethome 10. Total number of socks onthe
9. Total number of hours the trip trip
lasted 11. Number of minutes it took to
10. Mumberof paddles on way get to theisland
home . 13. Number of cards left in Jamie's
11. Total number of fish.caught deck
during the contest 14, Numberof ears that listened
12. Length of Lysander’s rope for ghosts

(before it broke)
13. Totalweight of food and equip-
mentin each canoe (pounds)
15. Mumber of hours from noon to
midnight

A Puzzle of Your Own

Did you like the story and the cross-number puzzle?
Maybe you can create one for your friends or family
to solve. You can be as inventive as you like—to pro-
vide clues, make up a story, provide word problems,
or simply give clues that the puzzle solver is likely
to know.
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Cross Sums

You must ligure out what combination of numbers to
use so that each column or row adds up to the totals

shiown m the white numbers. The white arrcws show
you in which direction you will be adding, and we have
left you some numbers as hints. Better sharpen your
pencill

Here are a few simple rules:

* You are only adding the numbers in any set
of white boxes that are touching each other.

* Use only the numbers 1 through 9. Each number
can only be used once in each set.

Remember, you need to think ahead a little bit.
Each number has to be correct both across and down!

:l-'.|!| eyt :||I|I .|
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WoRDS Know

Fibonacci series: A series of numhbers that
beginwith 1, 1.2, 3,5, 8, 13, and soon, whera
the two first numbers add up to the third
(1+1=2}, the second and third numbers add
up to the fourth {1+2=3), and so on. This
sequence was devised by Leonardo Pizano
[Fibonacci), a mathematician who lived in
Pisa, Italy, between 1170and 1250.
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Solve each of the following problems. Watch the signs carefully! Shade each answer on
the number grid to discover the hidden message. HINT: When there's an equation with
parentheses ( ) around two numbers, do the part of the problem inside the parentheses first.

HIDDEN MESSAGE:

Professor Proof's bumper sticker tells about his favorite kind of calculation.

]

11213145167 |89 (10|11]12]13|14|15|16|17 |18 |
e e e = —

=l o] b =i i (e e 2 il il o ¥ 4 aalaalacd az |
121201212223 |124125|26|27|28|29[30|31|32]33|34(3536|
37138394041 {42 I43 44 |45 |46 (47 |48 (49|20 |21 |22 | D3| D4 |

bb | b6 | 57|58|59|60| 6162|6364

7 65|66 |67 |68|69|70|71|72|
73|74|75|76|77|78|79|80|81|82|83|84(85|86(87|88|89 :
Ix1 = 15+ 15 = 29 x 2 =
2+1= (15x2) + 4= (60 x 2) - 60 =
2+2= (18 +18) +1= B+16+186+16=__
12-6 = (14x3) -3 = 80 -10 =
3+8+1= (12x4)-5 = (I0x7) + 3 =
5x2= (12x4)-1= (I0x7) +7=
22 -1 = 25x2 = (lI0x8) +1=
22-NM+5 = 52 -1 = 41 + 41 =
THTH#IT= (25 x2) + 2 = 41 + 41 + 1=
25 -2 = (7x3) + 2= (B4 x2) -84 =
25x1 = (I7x3) + 3 = (I0x8) + 8 =

18 + 9 = S5x1l =
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CHAPTER 3

MULTIPLIED
AND
DIVIDED
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MIGHTY MULTIPLICATION

ultiplication is nothing more than « shorteut to addition. Let's say
you have five baskets with apples, and each basket contains
seven apples. If all you know is addition, you will have to do the
following problem: 7 <+ 74 7 4 7 - 7. O, if you know how to multinly, you
) LIV, ¥

can just do 7 x 5. Either way, you will get the same number of apples: 35.

7 8

2 A s
3 , 10 Multiplying on Your Fingers
5 6
Here's a trick you can try with your friends—show
them how to multiply by nine on your fingers. Hold
3
1

your hands out in front of you. Then follow the fol-
lowing example.
3 4 To multiply 4 x 9, bend down the fourth finger
from the left. The number of fingers to the left of the
” bent finger represent the "tens" digit and the number
of fingers {o the right represent the “ones" digit, so
the answer is 36. This frick works up 10 9 x 9 = 8I.

4
|

* To Multiply 9 by Any Digit e

Can you figure out how the finger mul-
fiplication trick works? Here is another
way fo look at it—try fo multiply 9 x B:

Play Five in a Row
The "tens" digit: 6-1=5
The "ones" digit: 9-5 = 4

Imprave your multiplication skills by
playing Five in a Row, a game of mul-
tiplication tic-tac-toe, at hrtpinu. i
ruu.nl/wisweblenfapplets/html/

preslililsleiet Therefore, 9 x 6 = 64. Right?
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Multiplied and Divided

Russian Peasant MARK THE
MUH’iPIiEHHDI"I HALVE THIS DOUBLE THIg DOUBLED NUMBERS
COLUMN COLUMN WHERE THE HALVED
In Russia, peasants used to use an NUMBER I8 ODD
interesting technique for multiplica- 22 a4
11@:1—ha|v!n§. doubling, and adding I 88 7
numhers. When you howve bwo nume-
bers that you need to multiply, keep " 5 176 +
doubling one as you divide the other o 250
in halves (ignore any remaindears o
1 704 +

Iractions). I the number in the halved ______ - D o N | M
column is odd (including the original Qum = 968

virlue), mark the doubled nurber for

addition later. /it the end, aad all the marked doubled numbers. Sounds compli-
cated? It will make a lot more sense with an example. Let's iake 22 x 44.

Ini the first column, there are three add numbers: 11, 5, and 1. Their corre-
sponding doubles are 88, 176, and 704; 88 - 176 — 704 = 968. So, 22 % 44 = 988,

e S S R s e L e e ——men
If you don't believe this, check E._r LISINg your calculator! - - s “E;-,_:_) CJ.,LZ:.»

“ <« How about trying one for your-

MARK THE self? Try using the Russian peasant
HALVE THI2 DOLBLE THI2 DOUBLED NUMBERS method o multiply 25 by 34.
COLUMN COLUMN WHERE THE HALVED
NUMBER I8 ODD
Practice
ChisenBop

ChisenBop is an ancient method of
doing basic math using your fingers.
Kids who ara good at ChisenBop can
add and subtract as fast as a calculator!
Check out www.klingon.cs.ivpui.edu/
~aharrisfchis/chisfhtmifor pictures and
lessons.

Qum =
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Positive and Negative Numbers

In Chapter 2, you learned how to add and subtract positive and
negative numbers. But what about multiplication? Do the same
rues apply? Actudlly, they don't. In fact, the number line methed
deesn’t work for multiplication. Instead, it might be helpiul to
imagine a video of a person who is walking backward and for-
ward, People can walk backward and lorward, and the videe can
be played forward or rewcund:

Walking forward is a positive action.
Walking backward is a negative action.
Film running forward is positive.

Film running backward is negative.

To Make a Long
Story Short

Thenice thing is that these exact same
rules work for division, 50 you needn’t
learn any more new rules. In fact, these
four rules are usually shortened to make
them easier to remember: Far multipli-

cation and division, if the signs are the
same, the answer is positive. If the
signs are opposite, the answer
15 negative,

Imagine that you videotape your friend walking forward. If

you watch it on video played forward, you will see your
‘nend walking forward. This represents multiplying two posi-
tive numbers: (+) X (+) = +. Now, i you rewind the tape,
your friend will seem te be walking buckward: (+) X (=) = -
Now imagine you videotape your friend walking backward
and then play the video forward. On the screen, you will see your
inend walking backward: (=) x (+) = -, But
what if you took that same film and played it
pacxward? It would appear that vour friend is
actually walking forward:

() % () = +.
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Multiplication Boxes

Now you are ready for some fun with multiplication boxes. A multiplication

box has six multiplying problems: Each row and each column are separate
problems; the first two numbers are multiplied to get the third numbar.

The following multiplication box is filled
out for you, with explanations on the

| side and bottom. Now: Dﬂmplefe stk otdie
3 4 |-12| Gra=12 following multiplication boxes:

2 | -6|-12| @G | .4 5 7 | 10
-6 -24|144| xww) | g 11

‘i 30 i
2 6 |2
8 7] |1 211 |3 -18

-6 21 1008

=
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WORDQ(NOW

obelus: The symbaol “+* used to indicate
division. The word comes from the Greek
word obelos, for spit or spike, a pointed stick
used for cooking. The symbol has been used
as a division symbol since around 1650,

DAUNTING DIVISION

hich arithmetic operation is the most
W difficult? Most people think it's division.

Problems like 42 + 7 = b are not too
bad: you just memorize them. Hopelully, you
aiready have your division facts memorized or
mayke you are working on them now in school.
Problems likxe $42 = 7 are harder. You have to
learn how to sclve them.

One of the things that makes division difficult is that unlike
@ addition and multiplication, even when you start with two whole
numbers, the answer is not always a whole number; it may be a
<L 0o ) .F) decimal {icr example, 43 + 8 = 5.375). This is different from
e A adading or multiplying. When you add or multiply any two whole

% O ?{,\2 numbers, your answer is always another whele number—no

excaplions. Mathematicians say that whole numbers are closed
{or addition and multiplication.

Musical Math

Use division o complete the ten prob- 5)95 4)72 3)87 6)84
lems. Then cross off the answers in the box ;

below. The remaining letters will spell out
the answer to the following riddle: 7)175 3)141

What comes before a tuba?

8)168 6)264
Y9I ATULTOIRINLY 1M
31 |45 |47 | 16|19 | 12|21 | 29

RIE|[B IR M |G|A|W
44 | 13 |15 {33 |25 |18 |22 | 14 8264 6)186
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Divisibility Rules

So, is there any way to tell whether a division problem is going to work out to a whole

Mulﬁplied and Divided 77—~ " ::-_---'.-:'3.'I:'

number? Yes, there 15. There is a set of rules called Divisibility Rules that tell whether the answer
to a division preblem will be a whole number without actually having to do the long division.

@ Dividing by 1: I you divide any
1 whele number by 1, you always

j get a whole number.

A

C_\ Y Dividing by 2: Even numbers
@71 “evenly" divide into 2. Odd

=% numbers divide into 2 with an
s "odd oneout.”

Dividing by 3: Add up the digits

(twice, i necessary); if the sum

: is divisible by 3, then the

\__I _, number is too. Let's say you
need todivide 123: 1 +2 + 3 =

which is divisible by 3, so 123 is aivisible by

. Anocther example: 678678. Add 6 +7 - 8 +

-7 +8=42:4 + 2 = B, whichis divisible by
3. That means 678678 is divisible by 3.

[

o3

Dividing by 4: Lock at the last
two digits. If they are divisible
by 4, the number is as well. For
example, the last two digits of
2357924 are 24, which iz divis-
ible by 4. Therefore, 2357324 is divisible by 4.

ay |||'||_||||
'E}IIFJ.T]fEI" 6

7

1|||’||1;|||||||‘||||||||-||||||
|

||| |||:'|| ||
a| I lg

Dividing by 5: Ii the lust digit is
a 5 ora(, then the number is
divisible by 5. For example,
2357925 is divisible by 5,
because the last digitisa 5.

Dividing by 6: Ii the number is
divizible by both 3and 2, it is
divisible by 6 as well. For
example, 2157924 is divisible
by 6 because it is even (divis-
ible by 2) and the digits add up to 30, which is

divisible by 3.

;—-“":W Dividing by 7: To fina out if o
“==7*/  number is divisible by 7. take
H;—'{ é the last digit, double it, and

i ’,u subtract it irom the rest of the
number without the last digit. If

you get an answer divisible by 7 (including 0),
then the original number is divisible by 7. If
you don't know the new number’s divisibility,
you can apply the rule again. For example,
161 is divisible by 7 because 2 x | (the last
digit) = 2 and 16 - 2 = 14, which is divisible
by 7.

|i||I]I|I |||||
Appendix
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~~2\  Duwiding by 8: i the las: three
=% digits cf a number are divisible
;‘f.),_-“x '\ by 8, then =0 1s the whole
_}\_:/'i number. How do you check the
last three digits? If the first digit
is even, and the last two digits are civisiole
by 8, the number is divisible by B. If the first
digil is cdd, subtract 4 from the last two
digits; he number will be divisible by 8 if the
resulling last two digits are. For example:
* 2448: Check the last three digits, 448, o
Here, 4 is even and 48 is divisible by 8, so O
2448 :s also divisible by 8. ©)
* 192; Here, | is cdd, so you need to sub- Dividing by 10: If the
tract 4 from the last two digits: 92 - 4 = B8; :-,r number ends in 0, i is
88 is divisible by 8, sc 192 is as well. - ;:/'z divisible by 10.

/ ) Dividing by 9: Add the digits. If
\Mf they are divisible by 9, then the
"i, numper is as weall. Far example:
U 52866 is divisible by @ because
5+2-8+6+6=27 and 27
is divisible by 9.

WORDQ(NOW

solidus: The slanted bar /" used for lractions and
division. During the Roman Empire, the solidus was
3 gold comn. On the reverse of the coin was a picture
of aspearbearer, withthaspeargoing fromlower left
1o upper right. This spear became the symbol for
fractions and division.

A Problem with
No Answer

There is one case in which division is not allowed. Do you
know what it 1s? Try the following problem: 2 + 0. Since divi-
sion is the appasite of multiplication, thisis the same as asking,
“What number times 0 will equal 21" Any number multiplied

by 0 is equal to 0, soit’s impossible to have a number that,
when mutliiplied by 0. will equal 2. Thats why 2+ 0
really does have no answer. Division by 0 is
simply not allowed.

Dividing by 11: Keep sub-
tracting the last digit rom the
previous digits until you can
tell if the resulting number is
divisible by 11. For example:
645634 is divisible by || because 64563 4 =
64559; 6455 - 9 = 6446; 644 -6 =638: 63 -8
= 55, and 55 is divisible by 11.

€ &

Dividing by 12: Check for
divisibility by 3 and 4.

I|I]I LU ||| \ 1I||]1II ||It||l| 1||I I||||3T|| 1I|I|I|I|I|||i'|||lll|||l||[|l||I l|I|I|I|I]
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g‘fﬂppihg Btones + Your goal is to cross the river on stepping stones. Each
time you need to tuke a step, roll two dice and add the numbers. Use the divisibility
rules to find a stepping stone that has a number divisible by your dice roll and place
your marker on the stone (you and your partner should use different sets of

markers—if you use pennies, your pariner can use nickels or dimes).
Take turns rolling the dice and placing a marker. The first person to connect a line
of markers (including along a diagonal) from one bank of the river to the other wing!

EEEREL R R T TIEE
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" PRIME NUMBERS

et's see, Prime beef is the best beel,
. $0 prime numbers must be the best
numbers, right? Well, maybe prime

WoRrD$/Know \\

prime number: A number that is divisible by just ‘
two different numbers, 1 and itself. Seven is prime
becauseil canonly bedivided by 1and 7. Eightis not

a prime number because besides 1 and 8, it is also
divisible by 2 and 4. The word prime comes from
primus, the Latin word for “first.”

I
}
|
| numbers are nol the best, bul they are
1. very importani.
You can prebably ligure out the first
! several pnme numbers in your head. But
I. as the numbers get bigger, it gets harder to
know if they are prime (quick, is 91 a prime

l number?). For thousands of years, people have been curious about
|+ ways to lind prime numbers. The Greek mathematician Eralosthenes
l invented one such way more than two thousand years ago.
l

|

l

I

|

|

|

[

|

I

|

Is 1 a Prime Number?

Most mathematicians do not consider 1 to
be either a prime or a composite number. It is
a special number in multiplication because
you can mulliply any number by | and the
cnswer is the same. Because of this property,
| iz called an identity for multiplication.
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The Sieve of Eratosthenes is a method for finding prime numbers
on a number grid, and you can try it yourself by working with a
number grid. ® First, circle the 2, then cross out all the numbers
thal are multiples of 2. ® Then, circle the next number not
crossed out, 3, and cross out all numbers that are multiples of
that number. ® Continue to circle the number closest to the
beginning and cross cut all its multiples until all the numbers
are circled or crossed out. ® When you are done, the circled
numbers are prime numbpers and the crossed-out numbers are
composite numbers.

2 |3 | 4[5 |8 7T B
11 |12 |13 |14 | 15 [ 16 | 17 | 18
21 |22 23| 24|25 | 26 | 27 | 28
31[32[33[34|35|36[37] 38
41 |42 |43 | 44| 45 | 46 | 47 | 48
51 |52 |53 |54|55|56 |57 58

61 | 62 | 63 | 64| 65 | 66 | 67 | 68
72 |73 |74 |75 | 76 | 77 | 78
81 | 82|83/ 84|85 |86 |87 88

' 91 | 92 93 | 94 | 95 | 96 | 97 | 98

. s e e e S e e e s e e e e — — m— e S o mm— —
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CHAPTER 4

RADICAL
REASONING




GROWING BY LEAPS AND BOUNDS :
A Calculator Tip

n the previous chapter, you learned that mubiplica- s .

_ : : __ . + On many calculators, you use exponents

tion is simply repeated addition. But did you know by pressing a key marked x*. Put in the
base numberfirst, 3, thenpress

thut there is an cperation that substitutes for
the x¥ key, then press the

H "y 7
repeated II]LI].IpiJLLL{D."".." exponent value, 5, then
Hereisanexample: 83x83x3x 3x 3 = 35 = 243, press the = key. You should
see 243 asthe answer. (Afew

The @ here e called the bage, the B is the exponent, und

calculators use the symbal A
the answer, 2483, s the power. instead of the s key)
% The Allowance Scam

\: ‘)\ You may have heard aboul the famed allowance scam that
\ B4 made a few lucky math-wiz kids into millionaires—at their parents’

L | expense. Here is how it works: Tell your parents that you are willing to
. accept two pennies for your allowance, but with one catch. Every
yhEES XXX 41 day, the allowance should be raised to the next power. If your
RS, L& parents agree, how much money will your allowance be by
A It's Growing 7, the end of the month (in thirty days)?
= &
A and Multiplying! -
B¢ Asyoumayhave noticedwiththe 7 DEHI EI =i
:: allowance example, exponents on :, Dag o 22 — 4
s, wWhole numbers can quickly lead to e =
X someverylargeanswers. Manythings =< Dﬂu 3 23 =8
*< in both nature and people’s lives > D‘Bu 4 24 =18
; (though probably not your :
o allowancel grow by repeated multi- - = - : oy : .
% glication instend of repeated ¢ If you continue receiving your payments for thirly
“. 2ddition. Suchgrowthiscalled ¢ days, how much will you be entitled to receive on the
75, exponentialgrowth o last day of the month?
- i
g 4T =
"+ s U 239 pennies = 1,073,741,824 pennies or $10,737,418.24
TARXK AP —over fen million dollars!
ul I[llrlll'; ‘1|rr||= 1||u1||"| ||ua||||[1!I‘mtuulu-|I:|TrL.|1[iJr-'|;||:| 11|,t|||1,|||t|-
] | | | !
| 2 3 4 51
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Radical Reasoning 72—~~~

SQUARES AND RADICALS

quare numbers are numbers thal are the result cf » .
1 1 5 i " ] o
multiplying the same number twice. In other words, L/

they can all be written with the exponent 2;

. [N ]
12=1,22=4,32=9,42=16,6%= 265, 62= 35, ... B ¥
You can see what square numbers look like when you look at fleor tiles,

like the ones you probably have on the bathreaem floor
1 X T=¥ =) 2x2=01=4 3x83=32=9 4x4=42=18
L1

Complete the table to

find more square numbers.
52 = 25 132 =
62 = 142 =
F i = 152 =
8? = 162 =
9? = 172 =
102 = 182 =
12 = 192 =
124 = 20 =

r|;-|i|!|r| I ||=1|1 UL Gy
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Gooky Gardeney

Use the decoder to ligure out the answer fo this riddle:

Why did the mathematician plant
his garden in milk cartons?

L e G
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A Radical Sign

You krow that sublraciion is the opposile of addition
and division is the opposite -::-E multiplication. The opera-
ticn called squaring alsc has an copesite, called the
square rool. A square root of a number is written using a
radical sign: V36 means "What number must | square (mul- .

liply by itself) to get 367" If you know your muliplication }
facts, you should ke able to lind an answer fairly easily —it's
— 2? B, becausc 8 x 6 = 36. Now that you know what a square root

Vi et ERE
id means, finish filing in the ollowing table.

~ 8
il

VT = 1 36 =
V@ = 2 v = 7
Vo = \Cr =
Vo B o v = 9
\26 = V100 =

The Square Root's Double

Did you know that 36 has another square root in addition fo
67 Can you think of what it is? What other two identical numbers
can you multiply te get to 36? How aboul -6 x -67 All positive ©
numbers really have two square roots that are opposites of each
other, one positive and the other negalive. ;

¥ .|1| L |.I.|r||. I[I:|=I| uot I[I-l | If 1|1 (1 |||t “tll'illl rt!
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On Your Mark!

Answer each equation with 8 number

order (read the number, tool) from least fo

" Math Puzzles Book

__to get ready,

bid
between 1 and 10. Then read the phrases in 1’3 +4| for the money,
22

most to find @ popular way to count to the

beginning of & racel

FUN FACT

___to go!

4+2 _ for the show,

Drawkcab (Backward) Numbers /

Palindromes are words that read the same for-
ward and backward. "Racecar” is a palindrome.
Numbers can be palindromesif they are the same
forward and backward, like 121. Heras how to
make your own palindrome numbers:

+ Start with any number: 49
+ Heverse it: 94

+ Add the two: 49+ 94 = 143
+ Reverse the sum: 341

* Addagain: 143 4+ 341 = 484

Prestol You've got a palindrome numbsr: 484,

THREE IN A ROW

his is a game for two players. The goal
of the game is to identify SQUARE,

TRIANGULAR (divisible by 3), and
PALINDROME numbers and be the first
player to get three of your markers in a row.
To play, you will need:

* A paper clip
* A pencil
* Two sets of different place markers
(such as coins, buttons, or small candies)

\Usa the point of a pencil to hold one end

of a paper clip at the center of the spinner
and spin the paper clip.

EERYpvoyngvg Hprpeegag I|[| FPRREp ey ey g ||T|;. UG UHRNLauUL
f_ﬂ'!:iiﬂ!'" i‘ ' ‘I‘ | Ig‘ t |4 | lel | |
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_ Radical Reasoning

A Never-Ending Jar

An ancient Chinese parcelain jar has a sea, an island,
twocountries eachwith three mountains, andsoon

in Anno’s Mysterious Multiplying Jar by
Masaichire and Mitsumasa Anno (Philomel

Books, 1983). See how factorials can repre-

sent the total number of mountains and

.r"_‘_ T

i

,
‘e

much larger numbers!

Q: When is a
number not real?

A: Whe

nitis

imaginary.

1 105‘99|49i21!88

' 25 | 55

3 |16 11|22
Player 1 | |
sping the
paper clip and LIOO | 111 | 91 | b i | 9 ‘ 15
places a marker on a - i S
number in the grid that matches the cate- 4 \ 101178 ' 66 | 6 | 44
gory picked (for instance, if the paper clip | ‘
lands on “square," Player 1 can place a B | '
mark on 4, 9, 16, and so forth). Then, 64 | 10 242 ‘ 4% 1 121 | 33
Player 2 does the same. Players take He— :
t i wh t three of thei
e tamiia . ™ o | e | | 36 | 144
HINT: Some of the numbers fit more : L

than one category.

ft| JUHLULL i|ti||l.|tlltl| 111 rlll: ||.|I-| L II | '!|~||I ] lllllt:llll
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How Your can You Go¢

our ig a very powerful number. With exactly four fours (4 4 4 4),
F you ean make lote of other numbers. Using addition, subtraction, multi- J\ J(
_ plication, division, and square roots, as well as some parentheses (to Sy S
' show what to do first), see if you can come up with the numbers from 1 o 15,
. We've done | as an example, but feel free to do it again—most of these can be
done more than one way. :

1= EXAMPLE: 4 +4 +4-4=1

—
=
I

12 =
13 =
14 =
15 =

HINT: Stumped? Don't forget that Va = o1

i L R G

'] B i
Chaple 2 3 Fa
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Your Number’s Up

e
J%:ﬂ ee how many common phrases or familiar objects you ean think of that relate to the
.+ following numbers. Can you fill in all the blanks? We did a few to get you started.

1 16

2 17

3  LITTLE PIGS 18

4 19

5 20

6 21

7 22

8 23

9 24  HOURS IN A DAY

10  FINGERS OR TOES 25

1 50

12 100

13

* If you are stumped, you can check the
14 answer key, but don't be surprised if your

answers are different than ours!
15
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CHAPTER 5

GEOMETRY




AN ANCIENT MATH

cu may recall from Chapter | that numbers
were invented 1o count things—{cr example, a

herdsman needed tc keep track of how many
sheep he had. Well, that same herdsman may also

have been interested in measuring how much land his
sheep had to graze on. This and other prablems like it
evolved into one of the earliest and most important branches of

mathematics: geometry.

For thousands of years, many people from around the world have
known the importance of geometry. The Chinese in the Far East,
the Greeks in the Mediterranean, and the Inca and Maya in the

Americus studied geomelry thousands cf years ago.

Shape Changers

These are the shape-

AlD

 woro&know

geometry: A study of physical shapes.

Literally, geometry means

change codes for the puzzle B

m

I|o®
<

you are about to golve.
C|F

Notice that each letter is found in
a unique shape. To send 8 message,
draw the outline of the shape each
letter is in, including the dot, if there
is one, For example, here is how fo
send the message LOOK AT THAT!:

i

LOOK AT THAT.I
ik O SIS [l S e

1 ||1||,||| ]l|||||l :|' i1-‘| ||I ll:lil |‘ {||| k]
1 ' 7 ' 3

rl!;'-.pi ©r

Now use the decoder to figure out the answer to this
riddle: WHAT DO GEOMETRY TEACHERS LIKE TO EAT?

— — — — —

— e e— m—— —

“tomeasuretheEarth.”
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BASIC GEOMETRY

nderstanding geometry requires leaming lots of words that

are used to describe geomelric figures and properties.

Scme of them you will encounter here. Although you won't
begin your studies in geometry until high school, you already
knew a lot of geometrical concepts. You can tell the difference
between a long line and a shert line or between a square
and a circle, and you clready know about JU (Chapter 1).

Qix-8ided Math

Here are four big hexagons that share some /

Wonn@mow
edges with each other. Use the numbers from 1 to ;f

. - |  polygon: Ageometricalfigure withthreeor
9 to fill in the empty spaces. When the puzzle is \ S T THE tra oEbadin i s

finished, the six numbers around every h|g Greek roots poli (many) and gonus (knees),
hexagon should add up to 30.

Greeks thought of 2 polygon as a shape of

\\mﬂﬂ}' angles, which look like bent knees.

Q: Why did the cube
cross from the
second to the third
dimension?

A: The second
dimension was
too square.

1||l||'lil|lil|

f
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Hide in Plain Sign}

8ee if you can find thig list of basic geometry terms hidden in the letter grid.

HINT: The words in the grid will be"acting out” their meaning. For example, if you were searching
for the word CIRCLE, expect to find the letters in a circular pattern, not a straight line! This means
that some of the words will appear more than once in the puzzle, even if they only appear once in
the list!

EXTRA CREDIT: Use bright-colored markers to run a line through each word you find. If you use a
different color for each word, the patterns will be easier to see,

Words to Search For

it VWMOBVHIKCWFTIHTF
Pa::ﬁel lines are always the same dis- ATHGEIROPGERUMLOC
s b Ny oo eamoronss. YW VS EJENHEZEHM
Right Angle IV /// VROHNCNFO
S, sk ) FRKZEHOBC=TFIPL
ftt:;?ﬂl::diﬂt:a;d " — EOWMC FWEMV JIOLAE
thos?arfacgialelephc;ne p%leisl?sually CHI ETOVMPREECERL
Eeﬂr:;:ﬂ;:;larmthermdj. 5 O C 5 J H 5 D v L E T N A L
Exactly equal in shape and area J Y K ? |.. \f K I O 6 N A I L Pl
Li
Tll:: path made by a moving point, M J AAAZMC J K O H l" L R
;amerimesstraightsnmeumes:uWHI SYARAY S UGRUIKETEA
A:lf:upuflinesmmingfrnn‘lacf."nmr. OCAAAKJILNH E ONLYP
Bisect FYTJTYHYKAOHNFIOC
To part into equal halves.
<A SOFSOJSRC—-—TVLMO
.:gf":?::::q:rzh four sides that has four VPERPENDTICU L AR J
U U UL U L U R ey HunununuLL Py
f,"h!ﬂIler |‘ ' "2| | [:-: | |ss‘ o ET I




. Geometry Games |__

Sadako and Her
Paper Cranes

Paper Folding

Qrigami is the art of folding paper. You can make lots
of intricate figures with arigami; in fact, you may have

seen an origemi crane—one of the most popular origami umich.edu/~adysart/origami/crane/
cmimals. to learn how to make lhise paper
l:realurh '

Learn how to make paper cranes in
memary of Sadako.Visitwww.personal,

The paper cranes are so well known because of
Sadako, a Japanese girl who was dying of leukemia.
Sadako heard an old legend: If a sick person folds one

thousand origami cranes, the gods will grant her wish
and make her healthy again. And so, she set out on a quest to fold ane thousand cranes.
Unfortunately, Sadako died before completing her project. Ever since then, people have been
making origami cranes in memory of this bright girl.

Life of the Party

Match each name e its geometric shape, numbering each "":h;.'j{.t:: as you go. Then, iake
the letter in each shape and place il in the corresponding box to get an old saying.
1. Triangle 6. Ellipse

2. Circle 7. Pentagon
3. Rectangle 8. Hexagon
4. Trapezoid 9. Octagon
5. Rhombus

Without geometry, life would be:
[1]2[3]4[56|7|8|2

L
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CIRCULAR REASONING

ou have already learned something about circles in Chapter 1. Circles

are certainly mysterious. The center of the circle is exactly the same

distance o any point on the circle; that distance i1s known as the radius.
Because circles cannot be measured by a ruler, you can't really divide
them intc inches or feet—but we can divide them into degrees.

A circle by
any other name

is just as round! Going Around

in Circles

Compasses travel Find your way around the circles from start to end.
in the best

circles!

it STy,

360 Circles

A circle is divided into
360 degrees. But did fnu know
that a golf ball has 360 dimples?
Coincidence? We think not!

e
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The Mébius Strip

Who knew that a simple strip of paper T - et
would be the subject of a puzzle problem, . \~<"'f
and that a man named Mobius would be =B H‘——-‘b& == /
forever remembered lor #Y Hers is how >/
a Mabius stnip works. ~— _
1. Take a long sirip of paper—you et -—-—"’t
can make one by cutting a piece of i DS = o

paper in several parts and taping them
together to make one long sirip.

2. Draw a circle on the top of the left end and one on top of the right end.

3. With one end in each hand, twist the paper once and then bring the two
ends tegether and tape them together with the circles touching. This special
loop is called a Mébius strip.

4. Now, take a black crayon and drenw o line down the
middle of the paper strip; keep going untll you get
baok to where you started. Here ie your first sur-

kLt 1S
Mind-Boggling!

prise: Your pen mark went from the outside to the
inside and back. If you drove a miniature car
over your strip, you would race over the "top”
and “bottom” and find the start line and the
finish line are the same place.

5. Now take a pair of scissors and cut along the
line you drew. You might think you would get two

Far an out-of-this-world experience,
play tic-tac-toe on the surface of atorus or
a klein bottle instead of a flat piece of
paper at wwwinorthnerorg/weexs. The
marzeisalso a lot of fun, but the chess
game is for expert players only.

separate rings, just as you would when you cut o
normal ring of paper. Here is your second surprise:
You get one really big loop with several twists in it. For
the third surprise, cut this long loop in half again.
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TAMPERING WITH TRIANGLES

] nat could be simpler than a triangle? t's o
w shape with three interconnected sides of any
length. Bul actually, there are all kinds of triangles.

Tangles may vary by the length of their sides:

Triangles with three sides Triangles with two sides Triangles with three dif-
of equal length are equi- of equal length are ferent sides are scalene
lateral triangles. isosceles triangles. triangles.

A A

But that's not all! Tnangles can also be sorted by their angles:

A triangle is equiangular A triangle is a right A triangle is A triangle is acule if
(and, therefore, equilat-  triangle if one of its  obluse if one of all three of its angles
eral) if all its angles are angles measures 890  its angles is larger are smaller than 90
congruent (same). degrees (and two of  than 90 degrees. degrees.

its sides are per-

pendicular fo each
other).

::'l-',t_iil '|1l|. |I'|L 'l|-?l| R I,_IEIHF ALY II\::: [ | 'IFTP 'I|Ll|;|l;,|
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Triangle Numbers

Triangular numbers are lound in the number of dots that can be used o
make an equilateral riangle (tricngle with three equal sides). The following
illustrations represent 3, 6, 10, and 15.

Can you see a pattern here?
& e ..
® 606 066e ..
®® 000 900060 60

1+2=3 1+2+83=6 1+2+3+4=10 1+2+83+4+565=15
Draw a picture or add numbers
to find the next three triangular The Last Straw
numbers.

If you take three drinking straws, you can easily
‘9 PUP ‘BT 1T 218 SIBQUINL 31 1XaU 3y arrange them into one tfriangle that has three equal
sides. Now, suppose you have six drinking straws.
Can you arrange them into FOUR triangles, all with
equal sides?

The only angle
from which to HINT: You
approach a

may need
problem is the
try-angle! i e
[ ,lIl HULUBUUL LFI:[|Itl ULULUL |i[||||!|ll UL
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Get to the Point!

Color every triangle in this puzzle to
find the answer to the following riddle:

If you have ten cats in a box
ang one jumps out, how
many are left?

PPV i s PR e e e e gt l|1'.||!llt;l|ll i'“"”“.
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Magic Pentagrams

This puzzle is just for fun—
there's no right or wrong answer!

Choose a number found on cne
of the points of a pentagram. Now,
point to all the pentagrams on which

this number can be found. Add the
large number found in the center of
those pentagrams. The sum will be
the number that you chose!

Share the magic pentagram trick
with a friend, or try making your own
pentagram puzzle using different

numbers.
A
B x""a..\&
> s

Gargantuan :
Geometry \\\

g

Did you know that one of the largest pen b
tagons in the world is right here in the United States?
That’s right—the Pentagon building just outside
Washington, D.C.. which serves as the headquar-
ters of the Department of Defense, is 50 big that

the National Capitol could fitinto any one of its
five wedge-shaped sections. To get around

inside, there are 17.5 miles of corridors!
Want to know more fascinating facts
about this prominent polygon? Check /
out www.fortamerica.com/about

the-pentagon.html. /

SpiroGraphs

Create your own SpiroGraph design at
www.math.ucsd.edu/~dlittle/java/
SpiraGraph.html.Therearesuggestions
for the different settings; try them all.
Make the String of Pearls for someone
special.
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ON A TREASURE HUNT

he not-so-famous outlaw Cash Steele hid
all the money he stole somewhere in or

near the town of Nowhere, Nevada. After

he died, his daughter, Penny, went looking for

the treasure

She knew her father very well, After looking
arcund town, she decided that there were ten
possible places where he could have hidden

his money:

- Under the dirt floor of his cabin.

. In the hayloft of his barn.

. In the Steele family cemetery.

. High up in the branches of the Lone
Pine Tree.

BN -
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Here is what else Penny knew:

1. Her father was afraid of ghosts and

5. On top of Windy Hill. wouldn't want his money close to the
6. In the cave to the east of Windy Hill. cemetery.

7. In the old mine shafi. 2. Cash Steele did not like small dark

8. At the top of the windmill. places either.

9. In a pile of dinosaur bones. 3. If he buried the money, it would be to
10. Down at the bottom of the well. the north of his cabin.

M R LR UL -ml‘ gung
,r:.: ipie ]! 2 ;

4. If he hid it aboveground, it would be
south of the cabin.

5. If he didn't hide it in the well, then he
didn't hide it in the windmill, either.

That leaves one possible hiding place.

SR
What is it?

(See the answer on page 129 for an
explanation.)

Ilt | ||1i-i|-||_ UUURUEULL L UL
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mine

shaft/)ﬁ{k
barn Eﬂg M

T‘E :Jf‘ irnf‘

b cemetery
b

windmill 3

Windy Hill
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A Square Deal
Depth of the Matter

What's the differance batween a square and
acube? The numberof dimensions. Squaras
yays four spaces in any direction. Add are two-dimensionalithey have lengthand
width), Cubes are three-dimensional (they
have length, wadth, and depth).

Begin at the white number 4 that is in

the dark box. Mave up, dowm, or side-

the numbers as you go and reach all
four corners, but only one time each

HINT: the pattern forms the outline of a

letter of the alphabet. wm-l:lin}ansiunal

/

424313424 o

2124 34212

1 2 4 3 2 3 il _'_':: 3 three-dimensional

54 321 2 348 )

4$3211 2312

243212341

124323423

21 24142 1 2

4 24 1314724

The Domino Effect

Do you know how to play dominoes? See if you can figure it out by filling in the missing
squares, HINT: Each number, from | to 6, can only be used once.

oo | oe ..- e e T
s e |oow o e ° soesfoce.?,
°
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2 * Box 1
Picture This Yes ™
Look at the patterns below. Try to picture which shapes can be No [ |
folded into a square box that has four sides, a top, and a
bottom. Circle the correct answers. HINT: Having trouble pic- e
turing this in your mind? Use a ruler and a pen to draw the Box 2
shapes onto heavy paper, cut them out, and see which Yes [ |

shapes will actually fold into a box.

Box 6

o = N\ Z Yes
(4) (5) 6/ No [T
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MEASURING UNITS

easurement is a very important part of
everyday life. We measure all soris of
thinge. Here are just a few of them:

The Guinness Book of
World Records

Would yau like ta know the height of the tallest man
who ever lived, the age of the oldest person on Earth, or
the longest time spent riding a rollercoaster? The answers
10 these questions—and many more— can be found in The
Guinness Book of World Records! Check out the silliest

records ever set, ke the person who caught the

most paintballs in two minutes and the E
persan who kissed the most cobras .

(eleven of them!),

* 8ize and distance: How tall you are;
how far away your school is.

» Weight: How much do you weigh; how
heavy is your backpack.

 Area: How large is your apartment.

* Volume: How much water is in your bathtub.

* Time: How long does it take you to read this para-
graph; how cld you are.

Two Different Systems

There are two main systems of measurement in the
world teday. In America, we use the English system, which
involves unils such as inches, feet, yards, and rmiles for
measuring lengths; ounces, pounds, and tons for mea-
suring weights; and cups, pints, quarts, and gallons for
measuring liguid volumes.

Most of the rest of the world (including. more and more,
England) uses the metric system. In this system, lengths
are measured in millimeters, centimeters, meters, and kilo-
meters; weights in grams and kilograms; and liquid vol-
umes in milliliters and liters. The melnc sysiem is based on
the base of 10.

AU UL U S R U U U U U U D UL R U R UL U
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| Measurement Mysteries ———

A Metric Mnemonic

A mnemonie is a memory trick to help you remember

tricky information. The metric system is based on fac-
tors of 10, but the words used to represent each multi-
plication {or divisien} by 10 are easy to conluse, Here

metric prefixes: A prefixis a part of the word
thatisadded enatthe beginningoftheroot. The
following prefixes are added to “meter.” "gram,”

™
S
v
o
O
=

I
)
i
f
is o mnemonic device to remember the order of the E
prefixes in the metric syslem { and “liter” to form metric measuremants
- . . s e R = . Gt y " _— E
i Milli- 171,000
ilo & Hecto & Deka & unit & Deci > Centi & Milli \ Centi=1/100
Deci-1/10
Each arrow represents a factor of 10. When you \ Deka- 10 /
move to the right, the meusure gets smaller (divide by \ Hecto- 100 /
10) for each arrow. When you move to the left, the mea- S0 of
sure gets larger (mulliply by 10). ~ ~
Here's a story to help you remember “Three Blind Mice”
the order of the names of the prefixes: in Metrics
During medieval times, Kings considered themselves to You can sing the metric hier-
archy to the beginning of the

tune of “Three Blind Mice™:
Kings, Humans, Dragons,
Dogs, Cats, Mice.

be above all other Humans, and Humans considered
themselves to be above the Dragons. These are the
mighty and all are above the basic unit. Below the basic
unit are Dogs, which considered themselves to be above

Cats, which considered themselves to be above Mice.

Convenient or Confusing?

Many people belisve that the English systemis necdlessly confusing becauseit's

hard to convert from one measurement to another, and that we should switch to
the metric system. Bul others belisve that because we have grown up with the
English system, we should continue using it because it's easier than learning a

new one. Which group do you agree with?

c
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NOT BY A LONG SHOT
H ow do we measure length and distance? With inches, feet, yards,

miles—or with millimeters, cenlimeters, melers, and kilome-
ters. Here is the conversion table:

i

]r 1 mile = 5,280 feet 1 kilometer = 1,000 meters

- lyard = 3 feet 1 meter = 100 centimeters

| 1 foot = 12 inches I centimeter = 10 millimeters
I mile = 1.81 kilometers 1 kilometer = 0.6214 miles
1 foot = 0.3048 meters 1 meter = 39.37 inches
1 inch = 2.54 centimeters 1 millimeter = 0.0394 inches

Q: Why did the
metric chicken

cross the road?

A: To see how
I""lﬂl"ly meters
wide it was.

l-,'I[l-}I.-IEHI:I|.":||,IL|IEEH1|I USRI RS R RLd I|:|-.;'|||1p||| auuL
it ) 3l 1 i i B el Bt b



| Measurement Mysteries _____

e |

Answer the following questions and then fill in the answer key to find out which
animal's tongue can grow up to 21 inches long—about as long as your arm. Slurp!

1. How long is a school bus?

f) 6 feet

g) 36 feet
h) 160 feet
i) 6 yards

4. How long is a dollar bill?

a) 6 inches

b) 60 centimeters
c) 6 feet

d) 6 millimeters

2. How long ig a twin bed?

h) 8 inches
i) 6 feet

j) 80 inches
k) 60 feet

5. How long is a marathon?

c) 26.2 meters

d) 262 centimeters
e) 262 kilometers
f) 26.2 miles

3. How long is a football field?

r) 360 feet
s) 360 inches
t) 36 miles
u) 380 miles

6. How long is a blue whale?

c) 10 meters
d) 100 inches
e) 100 feet
f) 10 yards

1 2 3 4 5 5 6
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Hink Pinks

Each silly answer in the following Hink Pinks is made up of two
) words that thyme. HINT: The first six are one-syllable words; the
5~ last Hink Pink is made up of words that are two syllables each.

1. Pile of games that
weighs 2,000 Ibs.

2. 5,280 foot grin

3. Two pastries that are
each 12 inches long

4. Very difficult
3 feet

5. Rubber ball that
weighs 16 ounces

6. 28.4 grams that
Jumps quickly

7. Urgent message that
weighs 2.2 pounds

ing to St. I::s Math Online
seven wives.

sacks, Journey across 42 powers of 10 at

As | was goin
1 met a man Wlth

Each wife had six
Each sack had five cats,

Each cat had four kits;

Each kit had three mice,

use had two p .
Eac;;::: cheese had one toothpick.

How many toothpicks were there?

:|||L.4|||-|||I\rz||r|||| l“;‘ll!]l“'Illllg;lilllllllllil

Chapter

www.wordwizz.com/pwrsoefl10.htm.
These pictures show one image at the
submolecular level enlarged to 10 times
ashig,overandoveruntilyouarelooking
atthe entire known universe,Choose the
smallestimageandthenkeepelickingon
the +1 button to increase the zoom by a
factorof 10.
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Star Power

Find the perfect center of this starry pattern.

FINISH




A WEIGHTY MATTER

I t helps to know how much things weigh. We measure candy in ounces,

fruit and vegetables in pounds, and elephants in tons. Here are the
conversion tables for metric and English weight measurements.

- —— e e e g

1 ton = 2,000 pounds 1 kilogram = 1,000 grams
1 pound = 16 ounces 1 gram = 1,000 milligrams

iy

1 ton = 1,016.05 kilograms
1 pound = 0.45 kilograms
| ounce = 28.4 grams

1 kilogram = 2.2 pounds
1 gram = 0.035 ounces

I am the world's largest animal. | can weigh 177 fons—that's 354,000 pounds. It
would take more than 4,400 children averaging 80 pounds each to balance with me!

1. How much does an average man 2. How much did a Tyrannosaurus
weigh? rex weigh?
a) 172 ounces j) 80 kilograms
b) 172 pounds k) 60 pounds
c) 172 grams I) 6 fons
d) 172 kilograms ' m) 60 tons

continued on facing page
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continued from previous page

3. How much does an adult polar
bear weigh?

u) 1,400 pounds
v) 140 pounds
w) 14 kilograms
x) 140 tons

6. How much does an ant

weigh?

h) 4 milligrams
i) 4 kilograms
j) 4 ounces
k) 4 pounds

. How much does this book
weigh?

c) 11 grams
d) 11 milligrams
e) 11 ounces
f) 11 pounds

. How much does an apple weigh?

a) 160 grams
b) 160 ounces
c) 18 pounds
d) 16 grams

5. How much does a nickel weigh?

w) 5 grams

x) 0.05 ounces
y) 50 ounces
z) 50 grams

IO AU G
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Write each letter in the space above the measurement

that matches its place on the ruler. When you're finished,
you will have the answer to the following riddle:

Why did the math teacher
take a nap with a ruler?

Measuring Your 222s

[ | | | 1 1 | !
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STACKING UP ZEROS

hy is the metric system based on
¥ Yy
10?7 Because our entire number
system 15 built on muliiples of

10. Think of it this way: You've got 1, 2, 3,
4,5,6,7 8, 89, and then you go back to |
and just add a 0 to it—10. Add another 0,
and you get 100. How many zeros can you
keep on stacking? Take a look here:

NUMBER OF ZEROS  WHAT YOU GET
0 cniivaive one
| BRI ten
41 (R WIS hundred
¢ Qe thousand
g ten thousand
B sy hundred thousand
Bl million
R e ol ten million
Bl o e hundred million
ey e billion
Wl trillion
s At Ul quadrillion
8 0 C LR googol
googol ....... googolplex

é.:i.-::. s

] Measurement Mysteries{ -~~~

0

00 0 0

Lost Billions

It looks like there are billions and billions of the
word BILLIONS in this grid, but it only appears
correctly spelled one time. It could be left o
ripht, up and down, diagonal, or even backward.

Qg Z O M- § oo X

e H T CFrHQOZ 0o HE

LLIONNSEEBI
LSBSNOTL LTS
SSNBILLONS
NNBOBRILLNO
101 T 1B OUBI1
QI L 80 LEBILL
LEQes I EtoBl
LEONLBOILISIL
IBI LIOBBI I
gL I BO0&sE 1L 108
L- 8-8-F L O ONS I
B I L1IO0GNSOL
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Googols of Fun 1 7+15+15+7+15-+12 8119

A googol is a REALLY big
number. If a ten has one
zero (10), how many zeros 15145 8:21-14-4-18-5-4
do you think a googol has?
Using a simple number sub-
stifution (A=1, B=2, C=3,

etc.), see if you can break 2cb*D*18+1H+19

thiz number code.

~ What's Beyond Googolplex?

" * The rulés of math say that you can keep oounting for infinity. i
That means, numbers keep going and going. and there is no such

* thing_as the last or highest number. Infinity is not-a number—if's
a concept that something is never-ending. Mathematicians use
co-to represent infinity in mathematical calculations.

L]

Counting Forever

The symbol ©Q has been around for more than two
thousand years. The Romans used ittorepresent 1,000,
aBlGnumbertothem. Aroundtheyear 1650, anEnglish
mathematician, JohnWallis, proposed that this symbol
©O be used to represent infinity, and we have been
doing just that ever since.
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on Youy Toes

Use this fraction code to figure out the riddle.

CODE

The white part of each shape is empty. If the shape is almost empty, call it 0.
The shaded part of each shape s filled. If the shape is almost full, call it 1.
Estimate how much of each shape is full If the shape is between full and empty,
using the following rules: call it Yz

HOW TO USE THE CODE

Look at the fraction or number below ecach blank. Using the shapes connected to each
word box, pick the shape that is closest to that fraction or number. Write the letter of that
shape on the blank.

RIDDLE: How does a math student make her shoes longer?
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BRAIN
BENDERS




Just Like
Sherlock Holmes

The fictional detective Sherlock
Holmesisfamousforusinglogicto
solve cases based on clues he had
observed. Logic and reasoning
allow us 1o figure things out using
known facts or clues instead of
simply guessing. All of us use logic
every day of our lives, although
some people are better at it
than others.

P TTIv T
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LOGICAL MATH

g ost of us, when we think of math, think of numbpers. But
f Bl not all math involves numbers. You've already

i explored some geometry activities in Chapter 5 that
involved lines and shapes, Ancther area of math that dees not
have to invelve numbers is legic.

Go Figure!

1. You have two coins. Added together, they
equal 15 cents—but one is not a nickel. How is
that possible?

2. Can you take four nines (9, 9, 9, 9) and
arrange them to make an equation that totals
1007 You can use any math function, but you
can only use each nine once.

3. What do you get if you divide 30 by half and
add 107

3l 4|
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Brain Benders [

4. If there are five apples and you take away
three, how many apples do you have?

5. What is the meaning of FanCE?

6. What is the meaning of MILONELION?

7. What is the meaning of this phrase: ONE, ONE,
ONE, ONE, ONE, ONE, ANOTHER, ANOTHER,
ANOTHER, ANOTHER, ANOTHER, ANOTHER?

8. A clerk in a butcher shop is 6' 2" tall. What
does he weigh?
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Moving Around

See if you can use logic to solve the puzzle about four fast friends: Gary, Harry,
Larry, and Mary who lived in Los Angeles. One day, the four friends got news
that they would be moving to four different cities: Atlanta, Boston, Chicago,
and Dallas. By listening to their parents talk, the friends learned the
following:

* Gary's family was moving to either Boston or Dallas.

* Harry's family was not moving to either Boston or Chicago.

% Either Harry or Mary was moving to Atlanta.

* If Harry moves to Atlanta, then Gary moves to Chicago.

% If Larry moves to Chicago, then Gary does not move to Dallas.

Who is moving where? Use the table to figure out the answer,

ATLANTA BOSTON CHICAGO DALLAS
Gary

Harry

Larry

b e e o - — i ——
e e ] — = e =
b e i o e e —— ——

Mary
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Brain Benders

IN THE ENCHANTED KINGDOM

he logic puzzles on this page take place in an enchanled kingdom, at a castle
inhabited by four princesses—Ruby, Sapphire, Jade, and Topaz—as well as
their mother, Queen Diamond, and their four pet dragons.

Taming Dragons

These princesses don't need anyone to rescue them  they are dragon
tamers and have four days to tame their four dragons. Every day, each

one must work with a different dragon. On the second day, Ruby
\ tamed Spitfire and Sapphire tamed Forklail. On the third

day, Jade tamed Blaze and Topaz tamed Smokey. On the
- :_,-;;_-E: fourth day, Sapphire tamed Smokey and Topaz tamed

"\-‘E' Forktanl. Which dragon did each princess tame on
- each day?
DAY 1 DAY 2 DAY 3 DAY 4
Ruby
Jade
Sapphire
Topaz
=,
The Marriage Proposal / —';-m/ .
. - = = N\ :F, o {';1:3';
! 4 = = [< = ene 0 0: FIimcess It ¥ 3 '1\\.- 511 1'\.-,"
hand in marniage, but Ruby didn't like him. The Queen didn’t want to offend — S
Prince Pyrite, wi 15 ner guest, so she told him to ge to her garden and put one

~k and one white pebble into his purse. If Ruby picks a black pebble, they will marry. If she
picks a white one, the prince will have to go home alone

As the prince went oul to the garden, Ruby followed 111“‘1 and saw him put two black pebbles
into the purse, At first, she's dismayed but then gets an idec. How can Ruby trick the prince?
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IN THE LAND OF CONFUSION

Il the people in the Land of Confusion are either
sages cr jesters. Sages are noted for their hon-

esty—they always tell the truth. Jesters, how-
ever, are always kidding eround and never tell the
truth, Uniertunately. there 1s no way to tell
one from the cther just by locking at them.
Ima Visitor leaves her home in the Enchanted Kingdom and
travels to the Land of Confusion. While there, she meets three

men: Xavier, Yale, and Zachary. Ima asks, "How many of you

are sages?’

Xavier says that he is not a jester.
Yale says that Xavier is lying.
Zachary adds, "Yale is lying."”

Can you figure out who is a sage and who is a jester?

Two Kids in the Land of Confusion

Ima keeps on walking. Just as she approaches the emperor's
palace, she finds a boy and a girl sitting on the steps, and
hears three statements:

1. "I'm a boy," says the child with black hair.
2. "I'm a girl," says the child with red hair.
3. "Exactly one of us is a sage,” says the boy.

Are the boy and gitl sages and/or jesters, and what
color hair does each one have?

TR ALY ERIRAL CRUEO PR e ey ey ey |
43 4l R
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Brain Benders

A Boast?

Upocn entering the empearor's paluce, Ima overheard a You will ﬁnd 'H'IE
mam say, “If | am a sage, then so is my son.” .
m 1y, "l l am a sage, th is my answers in ﬂ'l'E
What can you tell about him or his son? Puzzle Answers

section, page 131.
Meeting the King

Inside the palace, Ima went looking for the King, and she met some
sages. She asked them i the King is a H:gw or a jester, and they told
her that they didn’t know. but that according to their laws, he must be a
citizen of the Land of Confusion, either a sage or a jester

Just then, a man entered the hc:l] wearing a crown and a beautiful
purple cloak, The sages told Ima that it was the King, and that she
could ask him whether he was a sage or a jester. To her question, the
King responded, “T am « jester.”

Immediately, the sages cried: "Imposter! Arrest that
man!" Why?

5 . (p.29) % Einstein's
+B= & i Math Troubles .
im (b Math Online
: =" | Do metworry too wuch
€13 ( } - n’y < For fun math games, check out
( -5) @ £ MC about your dif ficulties www.mathispower.org. In partie-
> o : e/ S in mathematics, | Can ular, see if you can solve the code-
assure you mine are still Breakerpuzale.
greater.”
—~Albert Einstein
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Read the Numbers

Numbers are used for counting, but did you know they can also be
used for spelling? Numbers like 4, 8, and 2 sound the same as familiar
words we use all the time. People who want to write short messages often substitute
a single number for a group of letters. For example, “L8" spells “late” but uses only
two characters instead of four. This kind of number spelling is often used on license
plates, where there is room for only six or seven characters. See if you can match
the following people with their fancy license plates:

1. Musician who plays a big horn. 6. Someone who can predict the

2. A person who is always lucky. weather.

6. A person who is hardly ever on time.
7 Artist:

8. Someone who is impatient.

3. Someone who is very polite.

4. A person who is always happy.

9. A person with a bad memory.

10. Someone who likes surprises,

1. A frequent visitor fo a skating rink.

12. Someone who likes a particular
sport.

HERARAREL 'Elf !"|I"||II.I'I| II 'lilrl iII" |'|'|l '!:j tl
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4EVRLS| | T4GOT | |10SNY1]

HB2W8 | | 2BA | | W8NC |

4CAST| | 10Q | | SK8R |
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Bimpla Sumbnls
Each symbol below equals one of the possible
numbers in the box. Substitute the numbers for the !
symbols so that the subtraction preblems work. i Q: Where'’s the
HINT: All numbers in the top row are greater than | best place to hide
or equal to their corresponding place numbers in the | if you’re scared?
poltom row. We have alse left you two zeros to get :
you started. A: Inside a math
book—because
FPasmble numbers: 1 2 4 6 ' there’s safety in
= I 3 numbers.
< O & S 8 <
- & & - 8 & ©
S £ 0 g 0 <%
=
; Buying Numbers
This conversation deesn't add up, Can you tell
what's for sale?
A Card Game
Customer: How much is 1?7
Twa kids play five games of gin
rummiy. Each kid wins the sama Balesman: 30 cents.
number of games, but there are no
tied games. How is this possible? Customer: I'd like 14 PIC*GSE‘
poyIo e Salesman: That will be 60 cents.
Buideyd 1uauam spryomaayl
Customer: Cops, | really need 114.
O Balesman: No problem. That will be 90 cents.
O - :
O
e |||.||| UMD OuL FEREETNL FRELILEE |r||‘||||l[ll:l|||l
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Brain Benders

1
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—
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[ can't Yind 4/

The numbers 1, 2, 3, 4, and 5 appear in a row
only one time in this number grid! The answer
can be up, down, side fo side, or diagonal. Look
exira carefully—the numbers might also appear
backward!

NN WRNWNNN
NSO WRNWN
N bt e N S N W
TWN~NUWOH~W
WA RN W NN
W W NN
N b Uy s N e e
N G 0 4 LN e

Math S === (Found I/

PU‘Z‘Z\EQ Mr. Math asked four of his students to see how
many math puzzle books they could find in the
public library. How many baoks did each stu-

Students -‘ ;::db::;h:“z:-: dent find? Use the clues to complete the chart.
Ydmine 1. The four students found a total of 13 math
. ' puzzle books.
2. None of the studenis found more than
Katlyn 6 puzzle books.
3. None of the children found the same
Josh number of puzzle books.
4. Jasmine found 3 puzzle books.
Ethan 6. Katlyn found fewer puzzle books than
Jasmine.
v Atwaaterol 6. Ethan found the most puzzle books.
puzzle books foond
|+t t[i|||r|| t||t|I| |[I|IT|I|1|| ||I||| |[|||r||||| [1] |I||ti|| |I|I|I|l| [:|| LL;I
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CHAPTER 8

PROBABILITY
PUZZLES
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A PROBABLE CAUSE

ou might be surprised to know that probability is

a relatively new area of math. Probability began

lo e studied in the mid-1600s. That may seem
like a long time ago, but remember that people have
been doing geomstry for thousands of years.

Probability is involved any time we do something

where we can't know in advance whal is going to
happen. When we toss a coin in the air, we know it is
going to come back dewn. However, we don't know if it
will land as heads or tails. That is probability.

e WERYTHINGKID=" Math Puzzles Book

A qun Toss

The probability of getting a head or a
tail in any coin toss is ¥ heads and %
tails, Do a simulated coln-toss experi-
ment at www, nuim:du#ncuhrm:hf
java/progsinnotes/CoinToss.html. First,
try 25 tosses, then 100, and then 500.
When we tried it, we got 10/15, 50/50,
and 251/249.

WoRrD§/Know

probability: The chances of something
happening—actually. the ratio of the
number of times it could happen compared
to the number of postible things that could
happen. For example, when you throw dice,
you have 1/6 chances of getting each partic-
ular number.

Probability Scrabble

Can you guess how many other words you
could make by using any of the eleven letters
in the word PROBABILITY? Do you think you

ild make lifty words, or is the number closer to
ty? There is no way to know except by sitting
down with paper and pencil and making a list.

or each word, you can use each

lefter as many times as it appears

in FROBABILITY. For example, you

ccould spell BABY because there

are two Bs, but you can't
spell ROOT, because there
is only one O,

iy ||||| || 11||| It I L 14|' I |||| ||u|| I Illlllli”'II:; I|i'i|'!{l}ll-l|llI|i!|[l1rljlll|'l'E'
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mﬂ;, <33
PLAYING DICE =35/

What If You Roll Two Dice?

hen you roll the die, you are playing with proba-

bility. With each roll, you are just as likely to get Can you figure out what your prabahilities are

pg ofgettinga 1, 2, 3, 4, 5, or6ifyouroll two dice?
you g X I Qs il W i
| as youare 2.3, 4, 5, or 6. That means that you Will your chances increase or decrease?

have one in six chances to get any number. And each time
you throw the die, the probability of getting a particular
number remains the same.

“§/1 40 5/ O FSOIIUL {1 SIIVOYD NG

Prisoners Game

e -:r};-n.*?r- R b By f,("". PRGN Lo TR £ B Mieas Bes Moo D i)
: y 7 £ 1 m;"‘“* ey

i

A Variation
on the
Prisoners Game

*
| 2 : i‘ B This time, each player picks
B R S A S R | e b orhers
: R E i aners, Farexample, Player 1
could put a prisoner in cells

This is a game for two players. To play, you will need the following: 1.2,and 3ofthetoprow and
W an
. = cells 3, 4,
* Five pennies and five nickels (or two sets of other markers) il i::cdh rﬁu;rft:e
. ﬂ T E
* A pair of dice dice frees two prisoners at 5

time, After playing several

* Paper and pencil for keeping score
n::-unds. who has tho bast

Players should each have five markers, which are prisoners. Player 1 strategy?
places his or her five prisoners in each cell of the top row. Player Z
places prisoners in the bottom row. Players take turns rolling the dice .
and subtracting the smaller number from the larger. If the difference
matches a cell number, the prisoner kept in that cell goes free (is taken Al it s S n g |

oif the board). Whoever frees all the prisoners first, wins!

|||||1|u||||||.‘|?‘ I||!|||.||||||Tu||l |||n||l |I‘ltl .|| |||1|r[|.|.|{||| |||||
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Who Owns That Car?

A man came in to the motor vehicle ¢

regisler his new car. He requested o very special

ange plate with the numbers 3
signing the pacerwork, the mystes

Now everyone will know that thi
What was the man's name?

Let et Roll

Unlike the Priscners Game, this one oifers
equal chances of winning to all the players,
and you can hove as many as six people join
the gume. Here 1s what you will need to play:

* Piece of paper and pencil for
each player
* Pair of dice

You aiso need tomaze a
game card lor each player.
To do thet, draw a five-
squares-py-five-squares grid—
you can usa a ruler to make
the lines straight, but it
doesn’t muoiler if
they're wobbly.

|j1-:|1]4 |||||{|411|1r|||li|;I1 I11| |J-Ill;jl

Chapter

Then, have one player read the following
list of numbers:

1, 36, 9, 24, 18, 8, 6, 15, 30, 25, 10, 24,
18,6,3,12,2,4,12,16, 9, 12, 16, 9, 12,
20, 6, 10

As each number is called out, each player
should write it dowm in any one of the squares
in the grid, until oll the spaces are filled.
Some numbers will appear twice.

Once you are done, the game can begin.
Players take turn rolling the two dice, multi-
plving the two results, and then covering cne
number on the grid. The first one to cover five
squares in a row (in any direction) is the
winner.

'”1"‘1"'|‘4‘”'|”'i1"i”"”'|’“]”-1”1
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__ Probability Puzzles T 99]

cdd* ever * odde even * odde even * cdde even ® cdde even * odd= even » odd= even = add

EVen and 0dd

ere is a game that uses a principle sim- Let's see, 2 x 3 = 6

ilar to the Prisoners Game and Let'er That's an even

Rell. To play, you will need two players: number, so T win!
Player E (even) and Player O {cdd), plus the
tollowing:

D00 s UOAD »

* Piece of paper
* Pencil
* Paper clip

Cn the count of three, both players show
eqach other one to live lingers on one hand.
Multiply the number of fingers showing on one player's
hand by the number of fingers showing on the other player's hand.

If the product is even, Player E wins. If the product is odd, Player O wins.
Keep a tally for twenty rounds. Which player wins the most rounds?

odd* even * odd* even = cdd= even = odd= ¢ven =

TS s PO« TOAT «PR0 e UOAD SRPO s UDAD

You should have neticed that Player E won many more games
than Player Q. Will Player E still win if both players use a spinner
instead of their fingers? Try it. Use a pencil to hold a paper clip
at the center of the spinner. Flick the paper clip around the
spinner. Keep a tally for twenty rounds. Now, which player won
the most games?

Space
for
Tallies

{see the fc”cwing page for possibie explanations)
1
Ny » LdAe ,..'_:-E,-l._: A= .E_‘II_.-‘_: R 2 TEs .[ Ad o U253 .""_-(_"' s AN -EF"T- jtz s ..'-CF-':- s LITAD .Flp': o
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Even and 0dd—Explained | > "3 415
|23
4 |

What's going on? Why does Player E keep
winnir:-g’? There are two possible explanalions:
l F‘lcmrrql ':].1-1";_-]:'!.-"-irl'1t o or

L

1
1 1
2
3

tour lingers, the amswer will cfways be even B i
r-..g_x.::.!-a.'e_mu "_tr"E':-rr“ fingers Player O e STACSS, CESYERETE M
shows. Player E will win every time. 4 |

2. I Player E is totally honest and shows e |
fingers ramcomly, then 1t is the same as using 5 1 ‘ | | |
the spinner. Player E will win mast of the time. .
To see why, fill in this multiplication table cma A When you look at the results, il's easy to
circle all the even numbers. Wowl see which kind of number is more likely to win!

AT oeE I

Gef ouf of Here

Make your way Irom START
to END by following a number
path that goes even, odd
even, odd, slc.

How many
different paths
do you think you
might start before
you find the
correct one?

.|"I|'| SR I|||| |||| HHUL
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__ Probability Puzzles [

An Average Day

hat do you know about estimeating averages? Each blank
below represents an average value. Fill in the following

story with your estimates:

I'm jusi an average ten-year-old who is (\ ) inches tall. I am in school for
{:‘ ) hours per year. After suhuul | eat a snack. Usually it's popcorn. One

pnpped kernel weighs about ( / grams and there are about < j

popped kernels in one cup. Tuday. we are out of popcorn, so | eat ice cream. My

"‘.\
favunie flavor is \“ . | watch a half-hour TV show, but there is an average

Vi \ 7 \‘

of ( ) nmnmermals every 30 minutes, so the show is really only L

minutes long. Before | go to bed, | sfill check under the bed for monsters. After

L

all, there is an average of (; ‘\} monsters per bed.

P One of the averages above is @ mode. Which one is it?

i i WORDQQJOW e \

average PiE? II

averages: Therearcthreewaystocaloulatetheaverage. Themean
. iswhatyou getifyouaddupallthe values and divide the total by the
A: Piﬂ‘ a 4 ] number of values, This is typically what people mean when they use /

—

the word average. The median of a set of values is the value in the
middila of the st when the set is written in order. The mode of a set

of value< is the value that occurs most often. Mode is usually used as
the average when the values are not numbsers, like eye ar hair color
\h“\,__.__.. i == A T
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Hidden Numbers, E{¢.

There are ten sentences hidden in this grid, and only one sentence
per line, but here's the trick: Within each sentence are letters that
spell out a humber ONE through TEN. In the grid, though, the
spelled-out numbers have been replaced by the corresponding

'\.‘

L

ﬁ
.-

s

feise - A = B>
BUTTERHYTFLYTOP73YRES]
THE2( OF1 0OEATHEREIWE 9 SH,
BEPUTAPEO9ACHRBAGWHETZ2 M,
WHENIBANYTREBMKY9 04V AT,
7 OURWSB HE APPLESPLEASES8,
I TI7NOTODDTIFI1CB2BNS3MO|
BOPNESDH59YSEEIBSEOTMATIL,]
MY CATWHATTI 4P H1 RINGSRTI |
WHY 7 JIMLPOTTERSREWSDU.
ITTHE POGNDIESFT LLEDWT 30 5|
VI TAMI 4THA2ULDBENTITCTEHK,
NY THRTHISI SA4ASTYJIIOB,
6 THESHETISTO!1 ARTHETEDGE
HEHASABARO9ASTCONCORDH,
1B UTI6DON2RRYBEHAPPYPY,
( | {

|
/,.-—-'-
7
{
[P
T
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(confinved)

digits 1 through 10. Circle the sentences as you find them
and write them out with correct spelling, and don't forget
the punctuation! HINT: The sentences are all horizontal,
but not every line has a hidden sentence in it.

’I-i

.ﬁppumflx

SAMPLE: 1 n@fgm here. -
1.
2.
3. ) o
4,
5.
6.
7.
8.
9.
_ 0. :
_N Smae e = \ﬁﬁ,
~ ;) \//






CHAPTER 9

RANDOM
REMAINDERS




S0 WHAT'S LEFT?

ou may alrecdy know what a remainder
is: it's what's left over after a division
problem. For example 35+ 8 = 4 witha

remainder of 3: 8 gces into 35 4 times, but since
4% 8 = 32, there is still 3 lelt over.

The puzzles in this chapter are the remainder
of the book —we've crammed it with fun activities
that you didn't get o chance to see

in any of the previcus chapters.

== —lr [ [* f

SlpEl L)) Al o) 8]

Work out each problem with a calculater. When you are through figuring,
turn the calculator upside down to read the answer to the clue in parentheses.

NOTE: Some calculators automatically display a decimal point with two zeros-
ignore those, because it may make your answer difficult to read!

9,645 / 3 = (small, medium, or large)
142 x 5 = (petroleum)

1,879 x 3 = (what you walk on)
10,000 - 4,662 = (honey makers)
50,029 - 15,023 = (barnyard animal) ....occiiiiiiiiiiiinsnecsoiieniraonsaes
206 + 206 + 206 = (the opposite of tiny) ...,
188,308 + 188,308 = flough in o 3Hhr Way) oo sosiiorsabiiisstunnadisiiniings
1013 ={nothard) & 0 1 Gl it e
G262 X 2. 2{an eMPIY SPACEY 3z - Gsinihrasatiaa e i aa s

----------------------------------

.......................................

.......................................

.......................................
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Random Remainders

& S S o 8 N B S S R ey

(@ &
= calling code
i )
+, Sam is calling his friends to invite them to a party. B
E’l Using the phone keypad as a decoder, figure out r)
i3 the names of the people invited. Each phone button t)
¢+ bas several leters on it, so be sure to look for the c)
(1 number after the slash. It tells you if the letter is 52
7 in the second or third space. For example, 2/2 = %
2 B. A number with no slash after it means the letter =
7 is in the first space. =
(4 Bkl N &
G l. 4/3-6-2  6/2-8/2-8-8 )
= | 2. 3/3-7/2-2-6/2-5/2 £}
a1 | | &
G| 6/2  7/3-8-3/2-4/3-6/2 9
(a | | 8.8-8323 32 27282272
(3 | =
a 4. 8-2-3/3-3/3-9/3  7-8/2-5/3-5/3 :j
{4 : ¥ )
v f | f"j
{i.‘ - 5.83-7/2-8/2-9 2 2/2-6/3-2-8 :}
q | : .

r
E B __ | 6.7/3-8/2-6-6-3/2-7/2 8-4/3-68-3/2
| 07 # o)
R St APt/ 7.7/3-2:6/28-2  2/3-5/3-2-8/2-7/3 :
r.j ! T — i ‘:_:l;
Uopppooonoooornonssosesoononoon

PER Y pvgv e EPAp e u g epopegupnyegupegngrpigeyi S L N U L LA
.r_-:,-:|.4_.|,_= |G‘ | ?‘ | | |H‘ } |QI |:'ﬁ]=|_::|---|n'rn--‘ | |



NETWORK PUZZLES

N etwork puzzles require you to make sense of a
network that is presented to you. One of the most QN
farmous network puzzles is the Seven Bridges WORD ow

0; Kﬁnlgabarg F'ﬂblmn network: An interconnected structure,

In Kénigsberg, Germany (now Kaliningrad, Russia), group, orsystemof pointsandlines. There
there was an island in the middle of a river that flowed are many types of networks: computer
. ' - networks, railroad networks, bridge net
through the city. Alter the river passed around the island, = - =z i

- P - warks, Internst netwarks, and soon.
it geparated into two branches. Seven bridges were built J/f
so that the people ci the city could move around.
A map of the center of Kénigsberg If the onginal problem seems hard,
locks like this: sometimes it helps to solve a simpler version:

Can you walk around the city and Suppose they built six bridges in
only cross each bridge once? Konigsberg. Could you walk around

Try it. Trace the map of the city ona the city and only cross each bridge
sheel of paper and "walk" around the city once?
with a pencil so that you Irace over each Why is this question easier? How is it
bridge once and only once without lifting different from the first question?
your pencil.
r”l

;_[ Q: What’s the matter with the math book?

A: It has problems.

S N U R U U LU R U TR e e v ;||||
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Random Remainders

An Approach That Makes Sense 7 bridge network 6 bridge network

Here's a method to help you with any number of bridge
network prﬁblems—nr any nelwork problems, for that
matter. First, turn the city map into a diagram, where each
circle is a piece of land and each line is a bricge.

Fach dot of land is called a node.
(.\ You start and end at @ node (not always ending at the place you started)
u/ and travel along the lines that connect them (the paths).
- Node Here is the general rule for solving a network. You look at sach node

and count how many paths lead cut of that node. An even node has an
_ —Fath even number of paths leading out of it. An cdd node has an odd number

of paths. A network can ke solved (traced without lilting « pencil and

crossing each path exactly once) if the number of odd nedes is 0, 1, or 2.

Practice Solving Networks

For each of the {ollowing network puzzles,
first figure out if it can be solved by counting
the number of odd nodes. If it com be solved,
then mark it with arrows to show how to trace
around it and cross each path exacily once.

It's Perfect!

Haveyou ever heard of “perfect”
numbers? They are whale numbers
that are equal to the sum of their
proper divisors. For example, 6 is a per-
fect number because 6= 1 4 2 + 3. Other
perfect numbers include 28, 496, B128,
33550336, 856898469056, 137438691328,
2305843008139952128, and 26584559
21569631 7440654602615953842176.
How do you think they calculated
thatone?

. —

o8 e =

|

[ ‘H‘“-.-—I
%
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Number Patterns

See if you can figure out the next number in each of these eight sequences:

Sequence 1: 4, 6, 8,10,12, D Sequence 5: 3, 6, 12, 24, 48, D
Sequence 2: 5, 10, 15, 20, 25, D Sequence 6: 1, 8,9, 27, 81, D
8equence 3: 3,7, 1,15, 19, D Sequence 7: ,1,2 4,656,813, D
Sequence 4: 4, 9,16, 25, 36. [_] Sequence 8: 1,2, 6, 24, 120, [_]

HOPSCOTCH MATH

Bet you've never played hopscotch this way! Use the num-
bered hopscotch board here and for each "turn" add up the
numbers in the spaces on which you hop.

¢ For example, on your first tum you would “hop” over
number 1, so don't count it. ® As you keep hopping up the
board, add 2+3+44546+7+8+9+10. * Turn around and hop
back down the board adding 9+8+7+6+5+4+342 for a total
of 98 points, ® On your second turn you would hop on 1, hop
over 2 (so don't count it), and keep on going.

QUESTION:

How many turns
would it take to
get 380 points?
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COLOR MY WORLD

wondered whether any map

could ke colored with four
colors or fewer—to fllustrete the
borders, countnies that share a
border must be different colors.

Try to color the map of Africa
using only four colors, This may be
harder than it scunds, but it isn't
impassible! HINT: Choose one color and
fill in as many countries as possible. Then move 1o the
second color, the third, and—finally—the fourth. Countries
that share a border cannct be the same color. P

I n 1893, Francis Guthrie, a student,

The Burden of Proof

This seemingly simple question perplexed mathematicians for
years. In 1976, two mathematicians, Appel and Haken, wrote a
computer program to determine if any map could be colored
with four colors. The program took over 1,200 hours to run, but
finally verified that only four colors are needed to color any map.

N

e | Crazy Quilting
E i < This quilting ligure isn't a map, but the same idea

is true—you should be able to color all the sections

using only four colors, so that no two sections that
touch are the same color. HINT: This puzzle is easier
*: if you start from the middle and work your way out.

TR I I I e e gy
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AN UNSOLVED MYSTERY

he puzzles in this bock have answers, but there are some famous
mathematical puzzles 1o which no one knows the answer yet.
Maybe you will solve a famous unsclved puzzle.

One such puzzle is known as the Goldbach's Conjecture. The
comecture is as follows: All even numbers greater than 2 can be
written as the sum of two prime numbers. (Hemember, a prime
number is one thal can only be divided by | and itself.)

No one has proved that this is always true or disproved it by
finding an example that deesn’t work (a counter-example). Here
are examples that illustrate Goldbach's Conjecture:

6=3+3
8=3+6 Young Math
10 =3 + 7or 5 + 6 (there may be more than one answer) Geniuses
Solving famous puzzles is not only for
mathematicians with a lot of educa
Can you find two prime numbers that add up to the tion. In 1995, two ninth-graders found
following even numbers? (You may want to use the prime S et -JOETION- 50 Finc =t

Divide any line segment into a set
number of equal parts using only a
compass and straightedge. Vanations

numbers you found in Chapter 3.)

12 = + 34 = = ofthis prohlemdate backtothe time of
| Euclid (300 &.c.). Find out about thelr
! solution at www.gfacodemy.org/GlaD.

14 = + 46 = ~

16 = -+ i B8 = +

20 = + 80 = -

24 = + |
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Random Remainders

Around, and Around, and Around We Go

This triple whirligig pattern, or “triskele,” is a very old and powerful symbol. Since the ancient
Celtic people of Ireland thought that the number 3 was both sacred and magical, they may
have believed that this symbol brought good luck and protection from evil. Sometimes the artist
would add tiny lines or dots to make the pattern look like an animal, a flower, or a human face.

As you wind your way through
this mysterious triskele, find
a bird in a nest, an elf in

a pointy hat, a fish, two
snakes looking at
each other, and
a bird with a
big beak.




© Tat's dust aboot Right
Take a wild guess at how many daisies are in this field. Write your wild guess here:

Here's a handy trick that will
nelp you to get close to the
correct number ci daisies.

l. Use arulerand a
brightly colered marker
to divide the picture into
a number of equal sized
boxes. The boxes don't
have to be perfectly
square, and it doesn:
malter how many boxes
you make, as long as
they're the same size.

2. Count the flower heads
{nct the stems) in one ol
the boxes. Count flowers
that are more than halt
in the box as one flower.

8. Now multiply the number
of flowers in one box by
the total number of
boxes on the picture.

This answer is based on reasoning and is called an estimate. An estimate is still a guess, but it's an
educated guess, not just a wild onel Write your estimate of the number of flowers here:

How do your two answers compare?
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The Very Last cross-Number Puzzle

Well, you've come to the end of the beok.
But before you go on your way, here is one last cross-number puzzle you can enjoyl

Acrnsa
L. i “a cat has nine lives,” then how many
lives do nine cats have?

. How many cards are in a full deck?

. The number that is two numbers after

S0 e

3, three times in a row!

7. How much is seven sevens?

8. How many days are in a year?

10. How many Dalmatians are in that
classic movie?

1. How many hours are in a day?

12. What's between S and 97

15. It takes eight roews of eight checkers

to fill a checkerboard. How many
checkers is that?
16. How many states are in the United

States?
Down
I. A score s twenty years. How many years 9. This numker is a palindrome.
is "four score and seven”? 10. & dozen dozens is called a "gross™! I you
2. XV1l in Arabic numbkers. nave a gross of pencils, how many pen-
3. How would you see "quarter to six” on @ cils do you have?
digntal clock? 11. Take an unlucky number and double it.
4. A month can have this many days, but not 3. How many pennies equal three quarters?
often. 14, What's left of a dollar if you spend a dime
8. What's an early bedtime? and two nickels?

&
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APPENDIX A

Glossary of Math Terms

Arabic nhumerals

A numeral system thet relies on ten digits—0,
1,2, 3. 4,5 6,7, 8, and 9. The Arabic numerals
are whal we use today.

Averages

There are three ways to calculate the average.
The mean is what you get if you add up all the
values and divide the total by the number of
values. This is typically what people mean
when they use the word average. The median
of a set of values is the value in the middle of
the set when the set i wrilten in order. The
mode of a set of values is the value that cccurs
most often. Mede is usually used as the
average when the values are not numbers, hke
eye or hair color.

Binary system

A numeral system that uses | and 0, where 1
represents “on” and 0 represents “off.” Cur
computers rely on the binary system.

IE‘:

Caleulate

This term originated from the Greek word
kalyx—pebble or small stone -because along
time ago, Greeks used small sitones to do
simple calculations.

Centi-
17100,

Deci-

1/10.

Deka-

10

Digit
A number—but also a word for “finger.”
Coincidence? We think not. It's very likely that
the first people to start counting used their fin
gers—just as little kids continue io do today.

1132



Fibonacei series: A series of numbers that
begin with 1, 1, 2, 3, 5. 8, 13, and so on, where
the two first numbers add up to the third
{1+1=2}, the second and third numbers add
up to the feurth {14+2=3), emd so cn. This
seguence was devised by Leonarde Pisamo
{Fibanaccil, a mathematician who lived in
Pisa, ltaly, between 1170 and 1250.

Geometry

A study of physical shapes. Literally, geometry
means "to measure the Earth.”

Hecto-

100.

Irrational

In mathematics, irralional numbers are those
that cannct be represented as a fraction- they
go on forever and ever with no repeating pat-
termn,

Kilo—
1,000,

Mathematics

Based on the Greek word manihanein (to
learn), mathematics measures and describes
the world with numbers and symbols.

Fil'-;i|||'lll| ]
Chapter | 3

The WEWH'HMKID 3

Math Puzzles Book

Milli-
171,000,

Network

An interconnected structure, group. or system
of points and lines. There are many types ol
networks: computer nelworks, railroad net-
wiorks, bridage networks, Internet networks, and
SO on.

Obelus

The symbol "+ " used lo indicate division. The
word comes from the Greek word obelos, for
spit or spike, a pointed stick used for cooking.
The symbol has been used as a division
symbol since around 1850.

Pi (p)

This number represents the ralio of circumfer-
ence (the distance arcund the circle) and
diameter (the distance across the circle). This
nurnber is the same lor all circles, ne matter
what their size.

Polygon

A geometrical figure with three or more sides.
The term polygon is from the Greek roots poli
{muany) and gonus (knees). Greeks thought ol a
polygon as a shape of many angles, which
lcok like bent knees.

(R e e e e v e rpegeg eyl I|lil|11l'.“l:|'| ifrpgm—
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Prime number

A numbper that is divisible by just two aifferent
numbers, | and itsell. Seven 1= prime because
tcanonly be divided by 1 and 7. Exght s not a
prime number because besides 1 and §, it is
also divisible by 2 and 4. The word prime
comes from primus, the Latin word for "hrst.”

Probability

The chances of something happening actu
ally, the ratio of the number of times it could
happen compared to the number of possible
things that could happen. For example, when
you throw dice, you have 1/6 chances of get-
ling each particular number.

Roman numerals

Numerals I (1), V (5}, X {10), L (30}, C (100}, D
(300}, M (1.000), and so on, which we
invented by the Romans and are still used
ioday on clocks and in a few other cases.

Qolar system

The sun, nine planets that revolve around it

Mercury, Venus, Earth, Mars, Jupiter, Scturn,
Uranus, Neptune, and Fluio—as well as all of
their respective moons, comets, and asteroids.

||||l|| i)
t“hapinr 6
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Qolidus

The slanted bar “/* used for fractions and divi-
gion, During the Roman Empire, the solidus
was a gold coin. On the reverse of the coin was
a picture of a spear bearer, with the spear
going from lower left to upper rignt. This spear
became the symbol lor fractions and division.

Tallies

Simple lines that each represent one object
and are used for simple counting.

Il'll||||||||t|‘ ||u||||||||||‘||ri ||| ] |I‘Itl| i ||||1|rT ,||||||| e

Appendix



APPENDIX B

Read All about 1!

Anno's Mysterious Multiplying lar

by Masaichiro and Mitsumasa Anno (Philomel

Books, 1983)

Counting on Frank

by Rod Clement (Gareth Stevens Publishing,
1991) explores how you and your imagination
can make counting wild!

Easy Origami

by John Montroll (Dover Publications, 1992)
shows you how to make basic origami folds
and how to make fish, birds, boats, and
windmills.

Grandfather Tang's Story, A Tale Told
with Tangrams

by Ann Tompert (Crown Publishers, 1980),
Changing tangram pictures tell the story
about two foxes and a dangerous game that
might get one of them killed.

The Greedy Triangle

by Marilyn Burns (Scholastic, 1994). What if a
dissalisfied triangle wanted more sides? In
this story, a triangle changes into a quadrilat-
eral, then a pentagon, then a hexagon, and
keeps growing. Will it ever be happy? Find out
by reading The Greedy Triangle!

How Much ls a Million?

by David M. Schwartz (Scholastic, 1985) shows
a million, a killion, and a trillion in pictures
of children, goldfish, and stars. If you can

imagine a million, then how much bigger is
a billion?

If You Made a Million

by Dawvid M. Schwartz (Scholastic, 1989).
Read this book if you are curious to explore
what a million dollars looks like and what it
cculd buy!
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Is a Blue Whale the Biggest Thing

There Is?

by Robert E. Wells (Albert Whitman &
Company, 1993) strelches your mind's idea
about how big is reaily big, from the blue
whale to the size of the universe,

Jumanji

by Chnis Van Allsburg {(Houghten Mifflin
Company, 1981). What if arcll of dice and a
move on the game beard was real? Read and
figure out the probability of the next move.
This book was made inte a movie—did you
see it?

The King's Chessboard

by David Birch (Puffin Pied Piper, 1988). When
a wise man asks the king to double his gift of
rice every day, can the king really grant the
wise man's request? Laam how the power of
doubling convinces the king that the humble
wise man has a lesscn werthy even ol kings.

Math Curse

oy Jon Scieszka and Lane Smith (Viking, 1995)
imagines what it would be like i everything
you look at turns into a math problem and you
didn't Lke math. In this funny story, the clever
yirl eventually brecks the math curse.

'lI I |j
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The WERYTHINGRID

Math Puzzles Book

Origami, Plain and Simple

by Rebert Neale and Thomas Hull (St.
Marlin's Press, 1994) is a great book fer
beginners—it even shows you how to make
an entire chess st from paper.

Roman Numerals | o MM

by Arthur Geisert (Houghton Mifflin Company,
19495).

8ir Cumference and the First Round Table
by Cindy Neuschwander (Charlesbridge
Publishing, 1997). In this fun tale, King Arthur’s
knights try out a variety of shapes for tables
until a knight's son finds the best solution.

What's Smaller Than a Pygmy Shrew?

&y Robert E. Wells (Aloert Whitman &
Company, 1995) can help you imagine how
small is really small—down lo a particle that
is smaller than a molecule.
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page 2 = Roman Numerals

PUZZLE ANSWERS

0

Answer: CLOCK

W —

—

-H

+

4-9 rry

Answer: WATCH

page 4 « When in Rome

(149 142660 | 922 | 1606 | 14 | 61 |
NAIT ]V |RIAL
149 | 922 [411[29|8 1606 751 |

N U MB

page 5« Hidden Numbers

1. I love my computer — when it works!

2. Beth reeked of smoke after sitting by
the campfire.

3. My mother likes to weigh tomatoes(on every
scale in the store. -

4. Annie was even early for school last week!

5. We can stuff our:dirty backpacks in your tent.

6. We like the mirrored maze room at the fun park.

page 6 = Practice Your Digits

31314123
411(1]2]2
2--413 1174
213/1(4]|3
il2l1]2 /€
4]2/112/3 4
3/3/4]2]3/4
4l2i4|2}4-3
3/211|3(2/|4]
2]21al2]3]4
4/1/4|1|2|E
page 7 = On or Off?

TOOTH T-HIRTY
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pages 10-11 » Making Sense of the Irrational

NUMBER OF DIGITS

PUZZLE ANSWERS

DIGIT VALUE

2 3456 7889
|

I\_

]

|

|

I

\.

!
!

\

— K W &s 1 D o @

page 12 = Let’s Get Packing

1

Call Kelly Short for directions 1o State park,

Buy sun block and bug spray.

Check the flashlight batteries.

Fill water bottles, make snacks, and get chacolate!

Pack ponchos and extra socks,

Find binoculars and bird boaks

page 13« See What | Mean?

[ . ¢
i
Gl

s
v,

o it
gAY

B % 0 W B & %elo]

. 1 . - :
& il 10 ﬂ == ?}."I'.? -3 il

page 16 » Clock Math

10+12=2F 11+4-H

3+4:£ 8+ 3=

10+9:=56F 11-3=

124
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PUZZLE ANSWERS

page 18 « Numbers with Direction

page 21 « Magic Squares

There is mare than one way to complete the
magic squares, but the solutions will e similar.
Here is one way of solving each magic square.

14 |21 13 |2 |5 |18
NIU M[BE R
2 9 14 45
LI TIN[E]
page 20 = Connect the Dots
i Addi'r-ic_m Subtraction
| A | 3+58=-8| 3-5:2
B. | #4uz2s 2| a--8=2
¢. | 1%5= 4 5-2= 3
D. | 4+8=-4| -4--2=-2
| & | 7+2=5 | 7--2=9
| F. | -3+3=0 | -2--2=0
| 6. | 3+4=7 | 3-4-7
| H [ 2+2:=4] -1-1:-2

Magic Square 5

Magic Square 10

8/3 4/ 16/6/|8
15 9| 2[10/18
67 2 12/14/4
MagicSquare9  MagicSquare0
155 7 3 2|
'1.9/17 404
113(3| |1/2)-3
Magic Square 1 Magic Square 4X4
4 1]|o| [16/ 2313
3(1|5| |5/nl10|8]
2 3|2 (9 7 6|12
4 14 15

125
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Number Puzzle




PUZZLE ANSWERS

page 28 » Cross Sums

T
S

o

27
3

5
9
8
4

I

UNjo|Ww|o~|—
G\-

8
S

page 29 « [t's My Favorite

I LOVE TO ADD

page 35 » Multiplication Boxes

4|5 71000
9 |11
46 | 30 : -10

21| [-3]¢ [-8]
5]-2 [ 10
2 & |2 21|+ |1008

page 36 « Musical Math
15 i 8 219 14
5}95 4]72 6) 84

3J87
7J75 3141

L4y

8]168 6)264

i3 31
8)264 6)186

}/A/}VD N

1. 145 7|16 A9 | 12
E|B A

pARE 4740 40

What comes before a tuba?
Answer: A one-bal

page 41 « The Sieve of Eratosthenes

_®}@!x@“‘x|% 5| |
OO x| < |Ese
A\ 24| 25| p6 27| 26| @9) 30 |
| 33 30|35 | a6 QD) 36 | 3| 40’
_ﬁf ﬁlf‘?’.;’f’ G| A€ Cﬁgg

L2 |QOD1 5T |95 LA6 | 37 |88 A%
Cﬂhﬁﬁfyﬁ*!ﬁﬁiiﬁi:ﬁf|ﬂﬁiJﬂf,ﬁf.?ﬁ
) 2 |(73) 24 75 78 | 77 78 (7D 2T
ij’se’ 83 ,34'__,56’,&?' ’ﬁg| '963
| r] 57 95 9| 35 ilﬁ.ﬁ‘m

5, 7.11, 1317 19, 23 29, 31, 37,
41, 43,47,53,59, 61, 67,71, 73,79, B3, BY, 97
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PUZZLE ANSWERS

page 45 « Squares and Radicals

5°=25;6°=36; 7' =49; B =64; ¥ =81; 10°=100;
11¥=121; 12'=144; 13 =169; 14°=196; 15 =225;
16°=256; 17°=289; 18 =324; 19'=361; 20'=400

page 46 » Goofy Gardener

Be ] 11 “
= | i - 2
= & H:@a %

- — T

At
1 o]
@

o

Zl= = =
Blan |
5. Q u E
B
R - R < SN N

page 47 « A Radical Sign

V9 =3;V16=4; V25="5; V49 =7; V64 = §;
V81=9; V100 =10.

page 48 « On Your Mark!
E_@_ to get ready,
-3+4| | for the money,
21 5 to gol

4+2|Z for the show,

2 for the show,
3togetready,
4togo!

page 50« How Four Can You Go?
2=(4x4+4)=4 9=4+44+(4=4)

3=(4+4+4):4 10=4x4-4-V4
4=v\(dx4x4)-4 11 =44 + (V4 +14)
S=[4dxd4+4)+4 12=v{dxd4x4)+4

13=(44 = 4) + V4
14=4+4+4+\4
15=(4x4)-(4+4)

6=(4+4+4)=4
7=4+[(4+vV4)+va)
S=4xd-4+4

1 for the money,

page 51 = Your Number's Up

1 OMNESTEP AT ATIME / HOLE IN ONE / & LONELY
NUMBER
2 TEAFORTWO/DICEIN A MOMNOPOLY GAME
LITTLEPIGS / THREE MUSKETEERS
4 QUARTERSIN ADOLLAR /4 PRIVET DRIVE (The
Dursleys'address in Harry Polter)
5 POINTSONASTAR/ QLYMPIC RINGS / SCHOOL
DAYS IN AWEEK !
& HALF ADOZEM fLEGS ON AN INSECT
7 DWARVES WITH SNOWWHITE / DAYS IN A WEEK
8 ARMSOMNANOCTOPUS /OUNCESINACUP/
FIGUREBIN ICE SKATING / EIGHT SIDES ON A STOP
SIGN
9 CATLIVES/ PLANETS INOQURSOLARSYSTEM
10 FINGERS ORTOQES/ COMMANDMENTS
17 PLAYERSONAFOOTBALLORSOCCERTEAM /
APDLLO 1T MISSION TO THE MOON
12 MONTHS INAYEAR/NUMBERS ON A CLOCK FACE
13 AN UNLUCKY MUMBER / STRIPES QN THE US. FLAG
14 FEBRUARY 14 ISVALENTINE'S DAY
15 MINUTESIN A QUARTER OF AN HOUR
16 OQUNCESIN APOUND
17 TITLEQF ATEEN MAGAZINE / AMERICAN REVOLU-
TION STARTED IN 1778
16 HOLES OMN A GOLF COURSE / AN AGE WHENYOU
ARE OLD ENOUGH TOVOTE
19 1954 (title of a book) / BUILDING 19 (a discount
stors)
20 FINGERS AMDTOES (all together) / 20 THOUSAND
LEAGUES UNDER THE SEA (title of a book)
21 AMOTHER NAMEFORTHE GAME OF BLACKJACK /
THE CENTURY WE AREIN
22 FEBRUARY 2215 GEQRGE WASHINGTON'S
BIRTHDAY
23 MICHAEL IORDAN'S NUMBER / CHROMODSOMES
I A HUMAN BEING
24 HOURSIN A DAY /TWO DOZEN
25 DECEMBER 2515 CHRISTMAS DAY / A SILVER
AMNNIVERSARY
50 U5 STATES /S STARS ONTHE LS. FLAG
100 "ONEHUMDRED BOTTLES OF BEER ONTHE WALL™
SONG/PERFECTSCOREOMNATEST

e’
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page 54 » Shape Changers
S Q

THREE

2L L] VBAJFD

MEALS

OV 1 LA

page 55 » Six-Sided Math
g i

A

page 56 « Hide in Plain Sight
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PUZZLE ANSWERS

AR E

DAY

HOn mREarTmETE O T ™M

page 57 = Life of the Party
1/213{4(516/7/8]9
PIOIINITILIE|S|S

page 58 « Going Around in Circles

page 61 « The Last Straw

Tape the tips of three straws together to form a triangle
thatliesflatonthetable. Now, take the remaining three
straws and tape them so that one stands upright from
each of the three carners. Finally, lean the three straws
toward the center and tape all three tips together so
that you have an open pyramid. This is called a "tetra-
hedron,” and it is made up of ane triangle lying flat on
the table plus three more triangles for the upright side.




PUZZLE ANSWERS

page 62+ Getto thu Point!

Answer: None — they were all copy cats!
pages 64-65+ OnaTreasure Hunt

The Windy Hill page 66 = A Square Deal

1. Her father was afraid of ghosts and wouldn't 42431342})
want his money close to the cemetery. Cross 12434218
out the cemetery, 12833487 B

2. Cash Steele did not like small dark places %
either. Cross out mine shaft, well, and cave. 331_4_.3. __,_2_: 1234 1

3. Ifhe buried the money, it would be to the "1 e .;En_. o -2
north of his cabin. There are no under- 14 321234 1
ground hiding places left north of the 82432342 5
cabin, so he must not have buried his 2 1241421 2

money. Cross out dino bones.

4. ifhe hid it aboveground, it would be south of
the cabin. Both the barn and the Lone Pine
are north of the cabin, so cross those out.

§2413142%

page 66 « The Domino Effect

5. Ifhedidn't hide itin the well, then he didn't BESE o[« BEES
hide it in the windmill, either. He didn't hide it Bk . I P o
in the well (you've already crossed it out), so et 1 -

you can cross out the windmill as well. Now,

the only other hiding place left is Windy Hill, Dominoes work by matching the open numbers, so

which is the answer, thata 1 goesnexttoal,a2nexttoa2, andsoon.
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PUZZLE ANSWERS

page 67 » Picture This

pages 72-73« NotbyalLong Shot
Giraffe

page 74 « Hink Pinks

1. Pile of games that
weighs 2000 Ibs.
2.5,280 foot grin
3. Two pastries that are
each 12 inches long
4 Very difficult
Ifeet HARD YARD

5. Rubber ball that
weighs 16 ounces

6. 28 4 grams that
Jumps quickly

7. Urgent message that
weighs 2.2 pounds

FUN TON
_ MILE SMILE

SWEET FEET

ROUND POUND

QUMNCE POUNCE

KILOGRAM TELEGRAM

. 0

page75e
Star Power

Blue whale

page 78 » Measuring Your ZZZs

pages 76-77 » A Weighty Matter

ReE o E s T H W & E
¥R i I
.|I[|-.|T]H.|II|i|'||'|||| I||I'I||If|
1 F 3 & J
TO SEE How LONG
38 125 2251¢ 55 3i1254f 2751 { 5i
SHE SLEPT
2} 3 L 2i 24 1§ 1 3%
BILLIOCKNNSGBBTI
page /9. BETLS58BS5NOILTIEB
Lost Billions I BESSNEBILLONS
LEMNMMNBOEBILLMKNO
LNIOITIIEBBOBTI
L@OTI LBl IeTIL
IZBLLOBSILOBI
OCORBLLONMLBOISL
MEIBILIOBRETTI
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PUZZLE ANSWERS

page B0 « Googols of Fun
1 7-15-15-7-15+12 8-1-19
A GO OGOL HAS
15:14+5 8:21-14-4-18-5-4
ONE BUNDRED
26:5+18-15+19
ZEROS
page 81 » On Your Toes
E
' =~ w £
5 — e
e W ¢S Ng
Fb €, br,f'r_ i N 31}‘
@MY 1Sy @
SHE| |ADDS! Two [FEET
’_n:: _11% iDt—_'I'-}llﬁﬁ

pages 84-85 « Logical Math
1. The other aneis a nickel!
2.99+(9=9)=100
3.30:15=2and 2+ 10=12, Note: 30 divided by
half is not the same as 30 divided in half.
4. You have the three apples you took away.
5. "Apieinthe face.”
6. “Oneinamillion.”
7. "Six of ane, half a dozen of another.”
8. He weighs meat!

page 86 « Moving Around

Garyis moving to Boston, Harry is moving to Dallas,
Larry is moving to Chicago, Mary is moving to
Atlanta,
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page 87 « Taming Dragons

e Day 1 Day2 Day3 Day4

Ruby Smokey Spitfire Forktail Blaze

Jade Forktail Smokey Blaze  Spitfire
‘ Sapphire Blaze Forktail Spitfire Smokey

Topaz Spitfire  Blaze Smokey Forktail

page 87 « The Marriage Proposal

Ruby can take out one pebble and “accidentally”
drop it into the river. Then, she'll insist that the
pebble was white, Since the other pebble in the
purse is black, everyone has to assume that she
dropped the white pebble—and she won't have to
marry the sneaky prince!

pages 88-89 « In the Land of Confusion

Can you figure out who is a sage and who is a
jester? Xavier and Zachary are sages, and Yaleis a
jester. Hereistheexplanation: Xaviermustbeasage
because if he were a jester, he would lie about it.
Since Xavierisasage, Yaleis a jester—his claim that
Xavierislyingisuntrue. Inturn, thatmeans Zachary
is telling the truth, so heis a sage.

Are the boy and girl sages and/or jesters, and
what color hair does each one have? They are
both jesters; the boy has red hair and the girl has
black hair. If the third statement is true, then either
the first or the second statement must be untrue;
but that's impossible—either they are both true or
bothuntrue, sinceoneisaboyandtheotherisagirl.
Thatmeans the boyis ajester, whichmeans thathe
is the one who said, “I'ma girl."” Therefore, the girlis
also a jester, because she said, “I'm a boy.”



PUZZLE ANSWERS

pages 88-89 ¢ In the Land of Confusion, continued

What can you tell about him or his son? They are
both sages. Let's look at it this way:

1. If the statement is true, then they are either
both sages or jesters; since the father is telling the
truth, they are both sages.

2. Ifthestatementisfalseandthefatherisajester,
his son must be a sage, in which case the statement
is not a lie, which means that the father cannot be a
jester.

That means the only possible outcome is that
they are both sages.

Immediately, the sages cried: “Imposter! Arrest
that man!”Why? If the King were a sage, he would
say thetruth, "I'masage.” If the King were a jester, he
wouldlieandsay, “I'masage.” SincetheKing said,“I'm
a jester,” heis neither a sage nor a jester, andisnot a
citizen of the Land of Confusion.

pages 90-91 = Read the Numbers

| CR8TV [1dRFL“ - 42N8
.
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page 92 « Simple Symbols
6 2 1
4 11

2 1
= 1 1
g 1 U 10

BN O

page 92 » Buying Numbers
Thecustamerwas buying numbersfarherfrontdoor.

page 93 « | Can't Find It!

T22131235%
2233127341
1212587212
231431425
123423344
415212133
534124455
122138512
311243321

page 93 « | Found It!

Tl brakp rash

Students $lirbenl Tnmmd
- '
Jazmine .-))
hatlyn L
_||'I$|| ﬂ'l—g-
Elhan | D |
1I"I||l|4'l|lr-f |‘3

parils il lnad

page 98 » Who Owns That Car?
Look at the license plate upside down, and you'll see
that the numbers spell out OLLIELEE.
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page 99 « Even and Odd

PUZZLE ANSWERS

2 L3 14

OHONOY
®
®

3
X
5 3
page 100 » Get Out of Here
(OTART & %
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page 101 « An Average Day

One of the averages above is a mode, Which one

isit? Average ice-cream flavor
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pages 102-103 « Hidden Numbers, Etc.

BUTTERHY TFLYTOPTIYRES
THE2(I OF1 0EATHERE)WE 9 SH
BEF UT AP ES ACHB AGIWHE T 2 M
WHEMNIGSE ANY TRERME?O 4V AT
7OuRrR(we HE APPLESPLEGASE)S
QTI7NOTODD)I FI1CBZ2ZBNIMNMO
BOF uEaﬁg?@EEzssoTuarg
MY CATWHATI 4P HI RINGSRI
WHY TJIMLPOTTERSEBEEWSDU
T@MHEPONDISFTILLEDWI3DS)
VI TAMI 4(THAZULDBEMNTICE)X
NY THRTHI ST SA4ASTYIIOBR
¢ THEGHET sTO1 ARTHEE b & E)
(HEHAS ABARY ASTCOMNCORDMH
BUTIMONZRRY BEMHAPP YIP VY

SAMPLE

Iofferjeat here.
;. _ Put a peh in goch bog

2 \'@Ei}m apples. please

3. It & even) not odd

4 See & I'Jé::gur minil

5 What -{_.L@;pr@ neE rings?

6. The pond is filled wifh reeds.

7 Thaf wolild be nicel

g Sheis tad nenr the adge!

g Hehosa bcl'.-"lzr.i Enst Concord.

10, Don't wirry. be hoppyl

page 106 = Spellulator

9,645 / 3 = (small, madium, or large)
142 » § = (petroleumn)

1879 x 3 = (what you walk en)
10,000 - 4 662 = (honey makers)
50,029 - 15,023 = (barnyard animal)

206 « 206 « 206 = (the opposite of timy)

3215, SIZE
710, OIL
5637, LEGS
5338, BEES
35006, GOOSE
618, BIG

188 308 - 188308 = (lough in a silly wey) 376616, GIGGLE

10 = 13 = (not hard)
926 x 2 x 2 = (an empty space)
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PUZZLE ANSWERS

page 107 « Calling Code
1. IMANUTT 5. DREW A BOAI
2. FRANK N STEIN 6. SUMMERTIME
3. TED E BEAR 7. SANTA CLAUS

4. TAFFY PULL

page 109 « Practice Solving Networks
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page 110 « Number Patterns

Sequence1: +2=14

Sequence2: +5-=30

Sequence3: +4=23

Sequenced: +5 +7.+9.+11,+13=49

Sequence5: x2=96

Sequence6: x3=243

Sequence?; 1,1,2,3,58,13:1+1=2:1+2=3;2
+3=53+5=8:5+8=13;8+13=21

SequenceB: 1,2,6,24, 120:1%x2=2:2x3=6:6x4
=24;24x5=120;120x6=720

page 110 = Hopscotch Math

Turn One = 98 paints

Turn Two = 96 points

Turn Three = 94 points

Turn Four = 92 points

Add all four turns together to get 280.
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page 111 = Color My World

ere af rmary
different
whligtiansg

page 111 = Crazy Quilting
There are several ways you can color this
pattern—this is just one way of doing it.

page 112+ An Unsolved Mystery
12=5+7 34=31+13
14=11+3 46=23+23
16=11+5 58=53+5
20=13+7 E0=53+7
24=11+13



PUZZLE ANSWERS

page 113« Around, and Around, and Around We Go page 115 » The Very Last Cross-Number Puzzle

page 114 « That's Just about Right

Answers will vary. We chose to divide the field of
daisies into 24 boxes. There are about 10 daisies in
every box. Therelore, we estimate that there are 240
daisies in the field pictured
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THE EVERYTHING

Packed with tons of information, activities, and puzzles,
the Everything” Kids’ books are perennial bestsellers that
keep kids active and engaged. Each book is 8" x 94",
144 pages, and two-color throughout.

All this at the incredible price of $6.95!
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The Everything' 'Kids' Math Puzzles Book The Everythmg ) Kj-rls'-ﬁﬁ.g‘snl‘;mk
1-58062-773-0 1-58062-892-3




The Everything® Kids' Baseball Book. 2nd Ed.
1-58062-688-2

The Everything” Kids' Cookbook
1-58062-658-0

The Evervthing” Kids' Joke Book
1-58062-686-6

The Everything® Kids' Monsters Book
1-58062-657-2

The Everything” Kids' Mazes Book
1-58062-558-4

The Everything” Kids' Money Book
1-58062-685-8

The Everything” Kids' Nature Book
1-58062-684-X

The Evervthing” Kids' Puzze Book
1-58062-687-4

The Everything® Kids' Science Experiments Book
1-58062-557-6

The Everything” Kids' Soccer Book
1-58062-642-4

The Everything” Kids' Travel Activity Book
1-58062-641-6




s : ' o/
Omnier Evarming® Books mv Anavs Menta CoRPORATION R

The Everything® Bedtime Story Book
by Mark Binder

The Evenvthing' Bedtime Story Book is a wonderfully original collection of 100 stories
that will delight the entive family. Accompanied by charming illustrations, the stories
included are retold in an exceptionally amusing stvle and are perfect for reading aloud.

ol omhant the Wb Farms

Mark Birad: Bl From familiar nursery rhymes to condensed American classics, this collection promises
¥ ﬂ‘ T " b ¥ - = .
; - to promote sweet dreams, active imaginations, and quality family time,

Trade wa-ﬂ'-. LREL
1EB062- 1473, 304 pagts

208 D O8 & 8 L o» o

The Everything® Mother Goose Book
by June Rifkin

The Evernvthing Mother Goose Book is a delightful collection of 300 mursery

rhymes that “-.?II entertain adults and children ali!:ie. These wonderful rhvines are uﬂ'l}ﬁ‘ {Lﬂ"h}\E
easy for even young readers to enjoy—and great for reading aloud. Each page 9: B‘- mh ""t’
is decorated with captivating drawings of beloved characters, ldeal for any age, © o

The Evenvthing” Mother Goose Book will inspire vouny readers and take par- | "’- 1,:;-_-; " " ﬂ'
ents on an enchanting trip down memory lane, .

Trace Papasack, 51255
158062 45801, 304 pages

leram

P
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2 The Everything® Fairy Tales Book

rHMJ{G by Amy Peters
FAI Y M Take vour children to magical lands where animals talk. mythical creatures

wander freelv. and good and ovil come in every imaginable form. You'll find

‘Ef‘. BLQQI*(“ i all this and more in The Evervthing Fairv Tales Book, an extensive collec-
ﬁ{‘ o] tion of 100 classic fairy tales. This enchanting compilation features charming,
- I:"':: ! aridinal illustrations that guarantee creative imaginations and quality family time,

)

Trade Paperbac, §12.95
1-58082-546-0, 304 poges

Available wherever books are sold!
To order, call 800-872-5627, or visit us at everything.com

Everything” i a rogistered trademark of Adams Media Corporation
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