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Introduction 

A
s math teachers, we ofien hear these complaints: 

"[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 ccm't help their kids \•,ith math 

homework. In the latter case, parents may unintentionally 

pass on their own fear of maih to their children. 

Alihough 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-firs! century. 

The puzzles in this book will help kids develop skills i n 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 fc1cls 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 ii you cire unsure when you 

v 
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should be multiplying and when you should be dividing. 

Here is a simple everyday-life problem: There are forty-five 

fifth-graders going on a class trip to the Museum of Math 

Puzzles. Parent volunteers with minivans arc driving; each 

van can carry six students. The teachers plan lo 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 toke? U your answer is eight vans 

and 180 cqokies, your field !rip will be a success. 

Math puzzles are both fun and rewarding- we ore confi­

dent that any child will enjoy doing lhe puzzles in this book, 
and knowing tho! you've solved a challenging puzzle is defi­

nitely rewarding. Beyond simple enjoyment and satisfaction, 
puzzles also provide wonderful opportuniiies for learning. 

Challenging puzzles offer children a chance to practice 

skills they already know and also lo srreich their minds and 

extend their knowledge by discovering new ideas. 

vi 



CHAPTER 1 

NUMBER 
NOTIONS 
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"uhn" 

A VERY BRIEF HISTORY OF NUMBERS 

N
o one :-.nows who invented numbers, bu t it's fun 

lo think :hrn some early caveman named Oog 
did it when he said "uhn," "uhn uh:i," ond 

"uuuuuuhhhn," which meant "one." "two," an? "lots." 

The eorl:esl »Willen numl.v.:n; \-;ere most li1'ely 
tallies sm:ple hnes thm each represent one 

Counting Sticks 

object. You nave ;Jw !xwly 
used them yourse'.f 

lalhes were found can ·ed on pieces 
of ilrlirnal bone dboul 50.000 years o ld. 

\'lhat do you think those people 

to keep scnrP. il; a 

game •mih a friend: 

0 
0 

\.vere counting? 

Roman Numerals 

The Rorr.cm numerols. inven:ed by­
yes. you guessed it! the Romans, ser1ed 
many peoplP. over mony cenlur ie», rntd 

have not been forgotten today. Can you 
think oi hov: they m1gh\ be used? 

! w+~-H I 
c{? 

14-erryl 



ROMAN NUMERALS 
number Roman numeral 

I . . ............ I 

6 .............. v 
10 .............. x 

60 .............. l 

IOO ..•.... . ...... C 

600 ....... . ... .. . D 

1,000 .............. M 

5.ooo . ...... . ..... . V 
10.000 . ...... ... . ... x 

The ru les for read!ng the Romrm numeml;; sound difficult 
but ure actually very sir:iple. once you get the hang of it: 

I. V/he:t a symbol is followed by a smaller symbol or 
symbo:s, you add up their ·1oh.es. 

For example: VI = 6: CXXlll = 123; Oil = 602. 

II. Vlhen a symbol or symbols are :olh.•1ed by a larger· 
value syrnbol, you subtraci thei r values: 

For example: IV = 4; CMXL = 940; COii = 402. 

So, the numbers ior I. 2. 3, 4, 5, 6, 7, 8, 9, and l 0 are I. I!, 
ill. lV, '/, VJ, lfll, Vlll, lX, and X. Are you beginrung to catch 
on? [f so, see if you can handle the following puzzles. 

~ f .!-=-"'/;\ "--L.... 

~...;:), It 's 
about Time! 

Torlay, Hom:ln nume1~ls, are 
niost o ften used to show time 

(see if you have a clock 1n your 
house th<it uses Ron1dn nu111erals) 
and ddtes ( try to find Romdn 
numt:rdh on old bu1ld1ngs dnd 

also in movies and videos). 

. 
·11 What do you 

call a person 
who can't stop 
doing sums? · 

An add-ict ! 

l!I lf T T ll'T''I' ' 111111 111 J1 11111 II 111 111 IJ 'I' 'Ill JllT1111p l ll T"!'f "ii 
Chapter 6 7 8 9 Appendix 
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Rgure This Out 

Which face would you see on a 
grandfather clock? 

Grandfather cfocks use Roman numerals 
for each hour. but ·,·.~th a surprise: Four 
o'clock is represented ,.,;th ill! instead of IV! 

See if you C(m find a wcrlch with Romcrn 
numerafs on ils lace and check oui four 
o'clock. 

.. Try This 

Read All about It! 
\Vant 10 practiCP your Rnm~n numer;,.l s' 
How dlxJul count1ny d lhousand squealinq 
pigs? Just qr ab Roman Numerals I ro MM by 
AithurGeiser1 (Houghton Mifnin Com1JdJ1y, 

1996) and letthefun beqin. We'll bet 
you never knew there could be so . V; manypigsinoncpicturc! 

. ·-
l -

When in Rome 

Question: 
What would you use to count organic apples? 

First, lake a look al these Roman nun:erals 
crnd see if you con figure ou t whot numbers they 

represent. 

a b e ' m 

XIV XXIX VIII LXJ CDXI 

~-c_x_.·_~-_1x_·~~_1 n_1~_\_'_1 _n_c_5_c_L_1~~-1_~_1:_>t_·L_x_·1--c_.~~•;x1~ 
No-. .... piece ihe lette1 for eetch Romon nurner al 

uncier the corresponding Arabic number lo find 
ihe onswer to the puzzle . 

Answer: 



Adding and sub'.rociing with Roman nwnerols is 
not e<isy; (ffiC mu!tipliocrtion and division are nearly 
impossible. 

XLlll + XXIV = (!IAX1) 
XCll - XXVI = ________ (IJ\Xl) 

XV x IV = ()CT) 

XVIII + 111 = (JA) 

Arabic Numerals 

To simplify tlungs, people eventually gave up Romon 
numerals in favor o! the Arabic sys:cm, which relics on 
!en digits--0, I, 2, 3. 4. J. 6, ·1, 8, and 9. 

Hidden Numbers 

digit: A number- but also a word for 
'finger: Coincidence? We think not. It's very 
likely th•t the first people tO St~rt counting 
used their fingers-just as little kids continue 
to do today. 

Each of tl-.c follo·,,,~ng scmcnccs has at icas: one hidden Arabic 
number circle as many as you can find! 

1 . I love my computer - when it works! 

2. Beth reeked of smoke after sit ting 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 

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

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

~ 1r 11rrrrr1 'T' I Tri 1111 T I 1'fl Tl I ' 1 '1' I ' 11 1 ' fl r p I ' PTT! I r'Til 111111:riTTTT': '1' 111 rnr 11rrrr 
Cha1:>ter 6 _ 7 81 9 Appa11d1x _ 
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Practice Your Digits ·~ 

Get from START to EN'.) oy moving wour.d 

t!:e square eithe: venically (up or do•:m) or 

:1crizcnla::y (!el: or nqh:), T:1C'."-"lQ tho number 

of S<f..:ores gi'len oy h.e numoer yo:i are on. 

(for cxarr.p'.e:, 1! you ore ll!cmd:ng on 3. yo ' con 
rr.cve thee spaces up, do•:m le!: o r ngh:.) 

! 3 
·-

3 14 12 
4 

3 
!3 

2 1 2 3 4 

3 4 2 3 4 
4 1 1 1 I 2 

I 2 
4 2 4 2 4 3 

2 
2 
~ 

4 

THE IMPORTANCE OF ZERO 

H
ow importnnt i~ "nc t·1ing"? Sornetm1e::;. it's 

very 1mporan:. But we humans didn't ah·;ays 

understand wiK1t 1:1xoclly "nothing" is. 

We need zero for several reasons. for one thing. 

how cnn you ·ell wilol's l!> - I!>? Fmthe1more, we 
need zero as a pbceho!dcr. O thcr.'lise, how 'NOuld 
you tc] the difference be:ween 5 cind 50, 0 1 betwe<:m 
7.5 cmd 20!J? 

"'You're 
Just 

no thong 
without 

mel' 

·vou're 
wor-th ten 
times os 

mu<h when 
y0<ire 

with met· 

4 
3 • 

2 , 

What's 10 + 8 - 3 + 12 - 7 - 5 - 15? ~ 
j6u•4loL. .. o ... )jJ0111\ _ 1 ""104M v0 · 

3 1 4 

1 4 3 
3 2 1 3 2 4 J 

1 1 2 E ' 
2 2 4 2 3 4 .. 
4 1 4 1 2 E 

Counting Sheep 

Numbers ._.,ere 1nven1ed to count 
things. Fo1 example. an early he1dsman 

might have v1anted to kno\·1 hov1 n1any sheep 
h• had. tfhe had no sheep, he wouldn't have 
wasted his time counting them. so he didn't 

need a number for them- that's \•1hy 
peopl• didn't need zero fo r a 

long rimtt! 

0 
0 

i'l"'I"' ,, j'' 1(111 11"1 "'"'I '111"1"'1 "" I "l11 r 1111•11 111l 1TTf"'1'111•11 
Cfi;ip!Hr I 2 3 4 6 



ALL YOU NEED IS 0 AND 1 

W 
hut does moth really fast and c1I-. ... oys 

gets the right answer? No, it's not that 

smart kid at school-i!'s ;he compu:ei. 
Computers don't have any1hing IL~e fingers. 

lnsteaci, early computers had simpie circuits that 
act sort o! like ordinary light S'Nitches-they tum 
on (!) and off (0). So computers do oll their moth 
by iust using zeros and ones. This is kno·.m as a 

binary system. 
How does '.he :Oinary system work? Well, it's oll 

about the number placeme:1t and the powers of 
2. Each place n ir. :he sequence 1hat is "turned 
on" (marked \'ith I) stm1ds for a 2 raised to the 
pov .. ·cr n: 

BINARY SYSTEM 
binar!J number Arabic numeral 

o ...... . .. . .. . 0 

I. ........ . ... 1 

10 ... . .. . .. .. .. 2 

11. ............ 3 
100 . .. . .. . .. . ... 4 

IOI. . .. . .. . ... . . 5 

110 ............ . 6 

111 •• • •••.••••• • 7 

1000 .... .. . .. .. .. 8 
1001. ..... . ...... 9 

1010 .. . .. .. . .. .. 10 

So, a binary number 110 is actually 2' + t + 0, or 4 - 2 = 6. 

On or Off? 

'Nhat time is ii when the math teacher goes to the dentist? Convert the 
binary numbers to find out. 

Number Decoder 
H 6 
I 3 
0 B 
R 
T 7 
y 10 

,.-------~-....__ ___ .,. 
111 1000 1000 111 110 

111 110 11 10 111 1010 

111 r11
1
1 rr1 

1
.,1

1
11 11111

1
11,

1
1 1

1
r11

1 
p1111 l' ' 1l1 1TtT jl'' 'l '11l1 1l '.' 1I ri1

1
11111ri

1
rir 

Chapter 6 7 B 9 Appendix 



A NUMBER WITH A NAME 

N
ow you sec that we just 

can't live v.~thout zeros. But 

there is cmo;her special 

number that is very important il: 
muthe:na:ics. That nurnber ts 7t: 
(pronounced '.he some as "p:e"). 

and it represen ts tile ratio of the 

mothemotic.s: Based on the Greek word man· 
thonein (to learn), mathematics measur"s and 
describes thevtorld v1ith numbers and symbols. 

circurnfereuce ol u circle to its diameter: what you gei if you dMde 
the chs;ance around the circle (circumference) by the distance 
ccross the circ le (diameter). 

How Close Were They? 

In 1957, Pegasus con1putcrc.Jlcu · 
lated 11: to 7,840 decimal places. 
And in 1967, CDC 6600 broke a 
record by giving us 7t to 500,000 
decinlal places. Can you imagine 
ho\v mu(h paper i.Yould be ne<­
essary just to print our this 
nusnUer? 

What's surprising to many people 
is that the answer turns out to be 
the same for any circle. no matter 

how big or small it is. 
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A Slice of 7t 

You can ilpproxin1atc the value of 1t \•1ith some 
string, a ruler or yardstick, and a calculator. Search 
your home for circular objects of different sizes: a 
cup, a l.i\rge jar, a hiryrle tire. for each item, find its 
circumference by wrapping the ~trinq around it 
and then measuring the string. Then find the 
dit1mete1 l.Jy n1easuring across the \•1idcst part. 
Then divide the <i•<umfcrencc by the diomcter. 

Because no one Ci!n rncasurc pcrfe<tly. you 
\•1ill not get the exact same ansv.rer 

->-'\.- each time. Outyouo;houlcffindthat 1t 
~-J;1 is around 3.1 to 3.2 no matter \Vhdl 

size circle you O)easure. 

l 

The European Way 

In the European decinlal notation. 
decio1als and <Offlnlas arc S\•1itchcd. A 

decimal is used tosepa1ategroupsof thou· 
sands and a comma is used betv1een the 
units' place and the tenths' place. For 
exan1ple, the nun'lber 1,234.56 ii \Vrnten 
as 1.234.56. This has confused plenty of 

An1erlcan5 in Paris! 

People knew about 7t for a long time. but they had trouble trying to figure 

out its exact value. Here are a few examples: 

• Ancient Bab\jlonians estimated 7t to equal 3. 

• Ancient Eg\jptians thought it to be 3.1605. 

• An ancient Greek named Archimedes estimated 7t to be 
between 3 l0/71 and 3 1/ 71. 

• In Chine 1,500 \Jeers ego. Tsu Ch'ung Chi measured ii to be 355/113. 

• A greet Arab mathematician, al-Khwarizmi, calculated 7t to be 3. 1416. 

Consequenily, mathematicians continued getiing more precise, until 
humans gol some help from cornpulers. 
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Making Sense of the Irrational 

The value of 7(. has :ascinated people for 

cen:u; ies. Matr.emaiicians and ordinary people 
aiike hove spem yems looking fer fX1llerns in 
the digi:s. Do some d igits appear more fre­
quently 1hon others? Count up how many times 
each digit appears below arid see if you can 
detect a pattern. 

Here me the first 20 I digits of 7t: 

3.1415926535 .... 8979323846 .... 2643383279 

5028841971 ...... 6939937510 ...... 5820974944 

5923078164 ...... 0628620899 .... 8628034825 

3421170679 ...... 8214808651 ... ... 3282306647 

0938446095 .... 5058223172 ...... 5359408128 

4811174502 ........ 8410270193 ...... 8521105569 

6446229489 .... 5493038196 

irrotionol: To many people, irrational n'lc-Jns 
foolish or even crazy. and maybe that's how you 
are feeling about 7t about now! Well. mathe· 
maticians agree, but for a different reason. In 
mathematics, irrational numbers are those th;u 

cannot be represented asa frac tion- rheygoon 
forever and ever \vi-th no repeat1n9 pattern. 

digit tallies 

0 

2 

3 

4 

5 

6 

7 

8 

9 

lot el 

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



DIGIT VALUE 0 I 2 3 4 5 6 7 8 9 

25 
r I 1 

24 

23 
I I 

22 ' 

21 

20 
19 

. -I 
18 

17 
16 I 

r::J) 
15 .... -0 14 -Q 13 

LL. 12 
0 

11 
ct. 
LI.I 10 
al 

9 
~ 
:::i 8 
z 7 

6 

- "' L - I 
' ·-·- ·--I 
I I " 

I 

L_ 
t 

I , __ 
' 

' 

5 

/I 
4 

3 

2 

~=~ ~=~ 

' I -- ,_ 
I 

•• . 
i 

I I 

I I 

111 111T1'1 1· l' 11 '1' 1T1 J' l'l ' 111•11i 11 i' 11 l' 11 l'11,'11 111 l11 ,111 ' l'11i'.11l ' ''J 'i'J'i'j1 l' 
Chapter 6 7 8 9 Appendix 



Let's Get Pack;.,g 
Jn !he space nexi ;o ihc word box (or on a sep:uate sheet of poper) list all the words in the boxes 

\"nth the number 1. Then do the some for the v;ords in the boxes numbered 2, 3, 4, 5, and 6. f'mally, 
v.Ti!e each list o f 'Nords os er sentence lo find out what Kayla and Duslin had to do lo gel ready for 
their hiking !rip. 

Call and 2 bug 1 to S extra 2 block 

Kelly 5 and ! shlight 6 Find 

Buy Pack 6 bird irections 2 spray. 

3 the 4 Fill for 6 and 6 books. 

Short 3 check 2 sun 2 and 

park. make S ocks. 1 State 4 get 

-
3.~~~~~~~~~~~~~~~~~~~~~~~~ 



See Wkaf I Mea.,? 
Ycu usuc11ly C1dd c:-td ~ubl1 act by wrili11\l 11u1:1ben; c;:: a µie;;e oi paper. or '.Js1r-g a calculator. B·.11 

1here ere o:hm •:;rr1s Ir. talf. chou: n~1:n·:::·ers. ?or e:wc1ple. people wl:o ~i:O'-'' American 9ign 

longuoge can use hand S?gi:a:s! St·~cly tl:e :-:l'.od belc·.:. Tl:en w:ite ·he ~m:;wer to each sign lan­
guage equotic:: 1:: r:umber lo=. 9ee if \jOU can sign the answer, too. 

2 4 

6 9 

Divide Add Subt ract Mult iply 
s~·~ep 1-.onds dor.n Br1r19 fm9tl"'fl;:>$ Pull d:>WA"''<lt'CI. Mak(' t'!'i'O V's 

~ "\fr~-
Equals~ 

Vo••• ~.ends •. 
~ ,,_/ 





CHAPTER 2 

PLUS OR 
MINUS A 

PUZZLE 
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ARITHMETIC ACTIVITIES 
WORD ow 

A 
rithmelic is doing calculations v.~lh nu:nbers, 

especiolly addition, sub traction. mu!lipli::ation. 

and di'.~sion. li you already know most o f your 

basic anthmetic fuc ts, you ore rec1dy to try the fol ­

lo-.·:ing actM l ies and puzzles. 

calculate: This term originated from the 
Greek word kolyx- pebble or small stone­
because a long time ago. Greeks use<! small 
stones to do sin1plc cakulations. 

Clock Math 

Aii thme;ic is full of surprises! Don't 

believe it? Try this question on a 
friend: When does to + 4 = 'l? He'll 

probab~y thi n'.< you are crozy. bu: 

you're not. This question has a per­

fectly sensible and impor1ant answer: 

When ii is 4 hours after ten o'clock. 

Adding and subtracting on a clock 
doesn"l always wor.< the some •:.;ay os 

adding and sub1racting reg~ar num­

bers. Use lne clock :c solve the fol­

lowmg problems. Then use tl:e 

decoder and the numbers in the 

shaded boxes lo figure out ;he answer 

to this rtci~c: 

What time did the math 
teacher go to the dentist'? 

D d eco er 

A= 1 0 =7 
C=2 R=8 
H= 3 S =9 
I= 4 T=10 

L= S u = 11 
M=6 Y= 12 

10 + 12 = 

3+4 = 

10 + 9 = 
1 - 3 = 

5 - 2 = 

11 + 4 = 

8 + 3 = 
11 - 3 = 

11 - 1 = 

12 + 12 = 

1111 
I 
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Calendar Math 

Here is another practical arithmetic problem. When does 5 + 3 ::: I? 
Three days afiet the fifth day of the week: from Thursday (5) to 
Sundoy (1). 

II doesn't really make sense lo soy "Thursday + 3 
= Sunday," but if you give each day of the week a 
number. then you can do calendar arithmetic exactly 
as \JOU did clock arithmetic. The Irick is, If uour 
result is over 7, just subtract ii from the total. In 
our example, 3 + 5 = 8; 8 - 7 = I. Now, what 
day i& 12 days after a Wednesday? 4 + 12 = 16; 
16 - 7 = 9; 9 - 7 = 2. This means that 12 days 
afier Wednesday is a Monday-two weeks from then. 

Sunday= 1 
Monday= 2 
Tuesday= 3 

Wednesday = 4 
Thursday= 5 

Friday= 6 
Saturday= 7 

When Numbers Don't Obey 
Whydon"t hours of the day and doys of the week work the 

same w•y ••·normal· numbers? Maybe it l\as to do with limits. 
No1mally, nurnber> go up as far as infinity, so )'OU never have to 

start 0·1cr. With defined teum like the day(which can never rove 
more thJn twenty four hours)or the week (which can never 

have more than seven days). you c.in't goon fore'"' and 
thftt'for@ need to start over. \Vhich nlesses up the caku· 

lauon. ( An you think of any other instJnccs \Yhen 
numbers don•t behave normally' 

0 

1111 111 11 111 11 111 •11 1• 1 •111 11 111) I Ji ii 11 11 11 1[1 I ) I 'Iii 11 •11 '1' 11 1' I" ' 
r::haph:r G I 7 8 9 App"r d x 
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-------------NUMBERS WITH DIRECTION r ,,.,,." 
. . . '11' - _ //'Using a simple number substi · 

Recall that numbers were ongt- ~ / t 1. (A _ 1 B _ n C - 3 . u ion - , - ;L, - , 

nolly used lo count things, like ...- . l
1
L / d ) fi 

1 
th • '-- r__::;:, an so on , 1gure ou e 

/ 
/ 

shcco, and it tcok centuries ooforc d d d b 1 1 1 
th 

· co e wor e ow o ge e 
o S)'Tilbc! was mve:ited :o represent zero. name of a useful math tool !hat 
Are lhere any numbers that are less than zero? 

Today. most people have heard of negative numbers. 

and know t!Krt they ore not at all imaginary and are really 

quite useful. T"nink of where you may have heard of num­

bers like -5 and-10. Did you 1hink o'. a :her-

mometer? Negative numbers represent 

temperotmes below 0 deurees (those 

are the cold days, v;'.'le:her you use a 

Fnhrenheit or Celsius thermometer). 

Fer every "positive" number. there is its 

will help to show you negative 

numbers ond how !hey work. 

f 121 113 1215 ~; 

pq 9114 1 _?_I 

twin "negutive." ond vice venm. These poirs o.re called "opposites": 

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

Adding Signed Numbers 

Why would we want negative numbers? One reascn 

is that mathemnllc1ans don't like problems that have no 
ons-.ver. Everyone knov.;s that •.ve can m.ld any two num­

bers, say 5 - 3. Mosi people also know tnat in addition. 

the order of 1he numbers doesn't matter. The answers 

to 5 1 3 and 3 t- :, aie the same. 

Now lei's :ry subtraction: 5 - 3 is no problem; 

everybody gets 2. But what if we swilch the numbers? 

What is 3 - 5? is it stili 2? inink of what subtraction 

means. r: you have hve pieces of candy and give three 

lo your ht:le brother (very generous o f you!), then you 
hnve two piece:; l<:>lt. But if you hove th1ee pieces of 

I 
I 
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candy <mu g:ve n;:e to your little b!othe: • • I 

:ie;: wo1! a r.ih~ule. you ca:i' I do lnol. And 1 

yol. could, you sure wcukln't have t".'/O pieces 

left! Sc :.i: !east v.~:h candy. 3 - !>doesn't make 

any ~em~: :here 1s :io ons• • .,.er 
Mo1he>rr.alic.a1;:; 1 ec..;y hate lhol. If you con 

I I I I I I I I I I I I I I I I I I I I 
20 -19 ·llH7 ·IG ·15 -14 -13 ·12 11 -10 -9 ·8 .7 -6 -S -4 -3 ·2 -1 0 

Adding 5 + 3 on the number line is easy. 
You sto1 tat lhe 5, and then counl three more 
spaces to the righ: crnd see where you end up 
('.•;tuch is a lways on 8. s:."lcc 5 + 3 ~ 8). No:e 
fool slo1tmg ct the 3 mid coun:ing hve space!! 
to the right gets you to the same place {3 -'- 5 
- 8). Subtracting 1s jus· as e(lsy. To do 5 - 3, 
you start ol ·he 5 and co:.:nt :hree spaces 10 

the .ell. 

Hard 
to Believe! 

Even aftc1 n111thfmarici.ans bcg.:in 
thinking \!bout f\\'!qahvP numbers.. num 

tJ,,r\ that are tc-ss th.sn zerol many of 1hem 
callPd such nunllx:rs ~fictuiou,,· ·1magi­

lld1 y. • or ·ui;.eless • 

do 5 3, you ough: lo i:e able ·o <le 3 - 5. 

So who; :s fae answer? To bno 011:, we use 

a number line. Nol•ce t!:at 1! you pir:k cmy 

mw1be' on tr.a number lir:e, u!I the numbers 
:o ii:; le~ cr.-e less than ii ;-. lnle all tl:e numbers 
:o ils righ: ere g: eater. 

I I I I I I I I I I I I I I I 
2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 

Now. what about 3 - 5? After you pass 0, 
you get tC) - l (one Jess than zero), -2 (two less 
than zero). 3 (lhree less than zero), and so 
on- wa .>~e a neqahvc s:gn in front of the 

number to show numbers :hat arc to the left of 
zero on the number line. If you move live 

spaces to the left of 3. you get to 2. So 3 - 5 
- -?.. No-. ... whal about 2 - 7? If you go; - 5. you 
ore on the righ: :iock! 

111 'I' T l'11i •11 1111 'Il l' 'I' lll'I' 'I IT' ,, I !11 111 I' 'i'.lll' 111• 11 11 • 
Ch 1pler 6 7 8 9 AppP.nrlox 
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But wait-there's mote! You co:1 a;;:i;uly 

a<ld o nd suhtroc: using ncqat1ve narnb:11s o s 
part ::>f tho problcr:i, inste;.id of Jlli;I ·he cms·;:er. 

Try these: 

7 + (-6) = 

-4 - l-7) = 

Did ·1ou f,g ure ou: how to (l:> ii, er dee:; it 

look tololly impossible? Once you knov; the 

ru!e>S. it' :; 1eolly easy. Just ~cop thinking abou: 
tl:c number hr.e. E yot, soo o , you are 

coud.·19 10 ·he righ:. :f you sec a . you :1eeu 

to cour.t to fac le!t. 

Connect the Dots 

Lers do 7 .,. ( 5) first. Tnis i~ 0 1 odditio!! 

p roblcr:i. whtc:t :neum; you need to coun: 

from 7 lo the i ight. HowPvfir, because ti:e 

::;eco1:d number is ncgaltvc, yo u ocludly hove 

to " '·1itd: d irect::ms and count live s1x 1ces to 
tho ldi. That r:iear.s 7 l (--!>) - ?.. 

I I I I I I I • I I I I 0 I I I I I 
·6 -4 ·3 ·2 · I 0 I 2 3 4 S 6 1 8 9 IO II 12 

The sarr.c approod: should ... :erk for 4 

( -7). S:a: l of -4. Sub1rac t:on means rr.oving to 

tho left, but smce the seco nd rn1niber is nego­
·ivtJ, we cio the opposite a nd 111ove 1 ight seven 

spaces, w -4 - (-'l) ; 3. 

1-+--0tl t tl e lllll Ill 
·6 -4 3 ·2 ·I 0 l 2 3 4 s 6 7 8 9 10 " 12 

Solve the following addition ond subtraction problem& using the number line. As you solve 

each problem. connect to the do1 with lhe co rrec t answer. Stan ••.1th the dot lubel<id START + 
and do ctll the oddil!on problems. Then pick uµ tn .. f.lf'nc il o na move lo 1hc other 0 lhul is .cbelerl 
START - and do the subtract ion problems. .s 

~ 1 Additfon ____ Su_ bTMGt1on 

A. -3 • -5 : 3 5 : ---1 
B .4 • 2 : -4 ~ -8 ~ 

rT.r:_.:_: __ -45---~ : 
E. 7 • -2 : 7 • -2 : 

---1 
F. 3 • 3 : -2 - ·2 : 

G. 3 • 4 : -3 - 4 : r H. -2 • -2 : -1 -1 : 

111 't' I' T 
ci.~pt~r 

I ' ' I ' 1 ~ l' 

5TA.U • 
0 
• 

• • 

• 
•• • • . 2 3 

• -~ '! • • • 1·· ~-
1· • • • • 

• • 0 
<;TACIT -

• . .2 

• 
• •. 9 
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MAGIC SQUARES 
Historical 
Squares M 

ogic squcu es have been popular moth puzz!es 
for over 3,000 yems, and once we1e thought to 

hove mystical po-.·1e1 ». Follow these simple 
:ules ~o con.p.ete your own mogic square: 

Over 3.000 years ago, ancient Chinese 
included magic square! on 1heor mystical 

wtilings Magic square. al><> appeared in all 
for instance, Albrecht Ou1er's famou\ 

I. Use each number only once. 
2. !:och row. column, and diogonO: 1'.lusl add 

uµ to the sarr.e onswe:. 

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

-

5 

'--

,. .-
·y,.. 

Try egoln, but this time 
use only the EVEN num­
bers from 2 lo 16 (2, 4, 
6, and &o forth). HINT: 
Each column, row, and 
diagonal adds up to 30. 

-

-

10 

enyr•vrngof Meloncho//o(l 514) includes 
a pic1ure of a magic square. 

Try again, but this time 
use only the ODD num­
bers from 1 to 17 {t, 3, 
5, and so forth). HINT: 
Each column, row, end 
diagonal odds up to 27. 

9 

I l'l'I"' 'I 1· "'T ·1•111 J1j !J1 1•111 111•111•111111 11•11• 1 "I JI •.1r 1 I 'l"'I' •1 11• 
Chnpler 6 7 8 g j Apf>end1x 
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Now, lei's make things 
more difficult. In the 
following magic squere, 
some of the numbers 
are negative-you need 
lo use every number 
from -4 to 4. HINT: 
Each colum11, row, ond 
diogonal adds up to O. 

0 

So, now you think you 
are a magic square 
pro? Not so fas!! Lei's 
make the magic square 
larger and see if you 
con still solve the 
puzzle. For the fol­
lowing square, use the 
numbers from 1 lo IS. 
HINT: Each column, 
row. and diagonal ndds 
up to 34. 

16 
,__ 

4 , 

r 1'"1'' ",I' 111'1' 1'~i 
thnpler " 

Here is another magic 
square. This time. use 
lhe numbers from 3 lo 
5. HINT: Each column, 
row, end diagonal odds 
up lo 3. 

1 

13 1 

1 

How Big Can You Go? 

If you tlunk lr.e 4-by-4 
square 1s hord, you'll really oo 
!lr.prA~~A:i br Be:: FrarLLZt c 
:;cien'.ist. rr.vcmor. s1ah:1smo!l. 

prm:cr. µLiloscpher. music1cm. 
o:rd econom15; (a JCICk ol oil 
trodAsl), famous lot tiying rr 

ki:e <lu1 .i .g r ligh:mr.g stor::i 

In odditior. :o all his oth!:!: job:; 

cr:ici holtl.;:t:1:.. Ben !il:cd to solve 

math p:izzlei::. One c! h15 math 

e111c1ticol ochtcvcments wu~ to 

solve on S·by-8 <:nd 1 G-by-1 G 
muvic square. Th01 s l:urnoic· 

gc:Js. V1s1: www.pc:$les.org1 

f [o1,k1'il,.IHt' .. ~ le :akc a c!csa: 
look a: Ben's magic ~qt.tHe.,. 
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GAME OF 15 

Here is another addictive game you con 

play! All you need is cmother player, a 

piece o! pape:, and a pen. 
Firs1, ·.~Tite down the numbers I through 9 

on a sl:eet of paper, like this: 

2 3 4 5 6 7 8 9 

Then, you on::l onctb.er player take :urns 

sel~ting ::ur.ibcrs. When a nu:noer :s 
selocted, the player who chose it crosses il o ff 
:he list and it c:.in no longer be token. The first 
p:11 :;o:1 to gel any 3 numbers :ha: add up :o 
exactly 15 wins! 

For example: 

Player # 1 picks 5 

Player # 'l. picks 8 
Player #1 picks 6 
Pleyer #2 picks 3 
Player # 1 picks 1 
Player #'1. picks 7 
Player #1 picko 9- and wins 

Pl&\Jer # 1 wins because 

1 + 6 + 9 = 15 

/ - --

/ 
I 

I 
I 
\ 
I 
I 

/ 

I 
I 

I -- --------- / ,/,,,... - - --

1 

1 2 

1 2 

Try Playing Game of 15 Yourself! 

To d istin9 uish who picked which numbers. Player I I can cros. off the numbers 
by marking an X over 11 and Pl•yer n e>n circle the numbt!rs h• or she pkks 

4 5 s 7 8 

4 5 s 7 8 

3 4 5 s 7 8 

9 

9 

9 

111 1' 111 1 '!'1 11 11 1• 11 1111 111 111 1111 111111 q1[ ll'j'll [ll ·1'1 1 [1!1 j11111.1111 111 •ri1•111111 
Chapter fl 7 8 9 Appendix 
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SOLVE A CROSS-NUMBER PUZZLE 

Y 
ou have probably seen crossword puzzles. and it's possible thot you have even 

solved 011e or two yourself. But what about cross-11umber puzzles? Does it sound 

like something you'd like to try? The cross-number puzzle in this chapter is spe­

cial. In order to solve it. you heve lo read the following story for clues. so pny attention! 

The Camping Trip 

here was an o ld lady who lived in<• ~hoe. She had so many clukln:m 
she d1dn'I know what to do. 

Well, one day. she just couldn': stand il anymore. Jamie \'/OS fighting 

with 01'-~lle. Wilbur wonted a snack, Oscar and Ophelia were <lm'" ing 

crayon pictures on lhe walls. and Hortens1:1 wo~ crying becausc Dclph1111a 

had stolen her Moth Puzzles book. And It was ius: seven o·c.tx::( m lhe 

rnorning. 
"Enough already!" shouted !heir mother, "I nccd some peace <.Uld quiet. 

All of you, play outside for the rest of Iha day. Better ye<, canoe over to 
Mystery lslcmd and pkiy there. Even bcttcr. make it a ccunping lripl Yes, 

everybody go campmg on Mystery Island. Don't come back unul 
Christmas." 

Al first this ~ccmed rother iiorsh but then everybody remer:ibered thu: 

Christmas we.is 111.;I two days m-;ay. This gc: the d•jjdre!l. who bcci been 

quiet for just o moment, all excited again. "Out!" yelled the mother. 

The children 1mmedialely begon preparations. With three kids lu u 

cnnoe. they needed a dozen canoe11 uud two poddles for each 

canoe. Each kid grobl:.-eo clean unden•;eor, t·.vo eX!ra pairs ol sock:;, 

exactly fou1 pounds ci foo::l and fifteen pounds of equipment (bowls, 

cups, silverv:are. sleepL'1g lx:gs, Ooshlights, hand.held video games: 
Hortense took along her Math Puzzles book). 

I ~'1!a~~l'rl I'\ I' ''I' ''I' 1' I' ~l' I' J' I' I"' J 1~ I 'IIJ'1' l 111 J '~I ' '' I"' I 'II I'~ I ''' J' IT I' J' II 
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A: eiqht o'c'.ock in fae 1U.>rmnq :hey p:'.eci in~o lr.e canoes anci po:idlµu 
01:- to t.1ysler1 Island. Tm• Ir p took 1us1 tllrcc-quor:ers ot on !:our and v:o~ 
uneventlul until they !:ad O:most rP.<Jchl:!<.l lhe island. Jam:e was leanir.g 

m:t O\e: the edge of her cor.oe when she said. Hey, we're m conce 

numbe1 29." 
"No, you're uot," laughed Ge: Ir ur.le from anclher comX:t. "You're reading i' 

u~:de do•.vn'" 
'" I om'?" asked Jamie, cmd tried to twfat cirounr.l to sc-c it r ight nnd 

promp:ly fell in the lake. "Yeowl'" :;he shnekcd, while sploshmq hurriedly ·o 
:;hore. "tlus ·:;oter is f'REl::ZlNG!" 

Jamie q.llckly got out o! hAr w(J: clothes and crowled into her sleeping 
bag from where she co:.; lo sup<:•: vise the sottir.g up ol t!:e tents. Origmoll}. 
·he .-GOS •::anted 10 sleep :hrcc too ten:, but thei' ci1cin't hCIVe eno;,:gn :cnts 
so 'hl:!y cro-...,dcd m four too lent. Five of thA ten•:; we:e 1usi enough 101 tl:I:! 
boys. :he ofoe,s were for !he girls. Unlortuna:e:y. 
no 0111:! !:ad remcmbertN to bnnq lent pegs, so 
:he rest of the mo:ning was spent scrounaing 

\IP pu~ccs of ·.-:cod unhl there was er.ouuh lor 
twelve pegs !or each tent. Tirn kid8 then ate 

U heur I}' lunch of chocolatA·Ch1p cook:cs. 
·1 he ne:d order of uusiness wa:; to build 

a fire, which .,,;asn"i easy becou~e so much 

o! Inc cr:ailoble wood had be..n u»e<l lor tent 

P'"J~ Th:ngs weren't bok.ny !oo hot unhl Rupert 
brought over c big p:ecc o! o,vood b:oke i; m hail, ar.d fe<l ii to the fire 

Ir.at immcdm:e:y s;ar;t:<l burru::g much ko:ler. All the kids cheer"'! except 
Dom,.1ic who yelled, "Ruf)l'l1 I, yo.i dodo, 1l:a: was Cl ccnoe padd:cl" 

Tl:e c!ternoon was spent explcnng ·hp 1!<land p!aying games. li~ninq 

and tc-<mg about whai ff/6!yo1:e nopcd to gel for Cnrislmas. Jamie stayed 
in her sleep:ng l.x1g all afternoon. plc1y111g ~olitairc and wmting lo: her 
clothes lo dry by the firf:l. She d!dn': mn mnny solitaire games after the 
•mnd blew hAr CC>rds around and the !-i(Jven of Hearts landA<1 in the hrc. 

111 ''I" II I' 'l'''I' II" 11 Ill' I 'I'' 11111111111 ,11.1111111 111·1·~'1 '"I l'l'l'l'll 
Chapter 6 7 8 9 j Appendix 
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Dinr.er was more cookies. tou:1:ed o·:P.r :he ilre :h:s l.:r.f cri'.cr 

:h:r .. fae childran a:J sat arcun<l te!ling gr.ost stories. This ·:"'Is 

greo: !w1 umil Mabe .. with l.>.g eyes, ~aid quietly. "Uh. gu;•:;, 

I frinl: I hca: sc:net: ng croopmg a:ou::ci in the ·::coo~.· 

fnstcrr.tly, everyone wos qinc· or.a oil ears were hsten11.-i lo1 

noises. Aller o lev1 mmutes. thtoy oll heard a dtslmd " .'.'hooo 

OO·CO. lrr.mecifalcly. ev!:11yone ran ior :he :e::ls end dove mto lhei1 

sleeping bags and didn't come out until mo111ing. 

The nex: <lay, 1.ysonder qo1 a Ieng In o: roi:ic 

and ucd knots in ii every seven :f:ltll :o make ti easier 

to hold on 10. I le ended uµ '"~th nine k r.ots. 1m:luding 
or.e al eacr P.nd. The ch:.'.ciren $pent ·he mommg 
moi::ng up dt!feren: tecr.ns anci waq:ng :uy-c'. -wars 

'.'.'Ith Lywm.le: • s rope U."!U: 1: b:oke. I .n:er in :he day. 

~01rn~ c! :hem held c. lishing con:cst. !.fo:xwell ::on by 
ca:ch1.'1g tht:1 most fis!-:. Pone.ope crn.gnt half as :nany ~.::;. ~'f-3 
o,; Moxv:ell, G\:.meo::ere cough: a third as 11.u,iy os • ' ~ ' 
Penelope aid. onci !3ox;er cough: one<j\tarter as ~.._ _ _. ' GO 
mcmy os Guine'.~e:e. !:luxter's fish was so l$J11t1ll lhat ~ I. 0'\) 
he l1:1t it go. No one else caught nny1ning. Thul ' ~ ~ J;J.J?,j1! I 1 
night, they had a fish feast. llW• \;:: :!I --J,i1\. 11I\~\ ,' 

The r~ext momir.g. all the chi:cimn \':ere up wily end M.,,.,,_.,,,,,._ "'11 
' 

eager to qel ~cu:e. B.:t thc/ .,·;ere sher l o:;e conoc paddle oud no or:c 

was sure 'Nhcr. lo do about ti _,n1il Xav:er s1:0;.;.,.st"1(] rhP.y te all :he c..irn,, 

togP.ther end to end w.d mai:e a b:o su~rl·un=.:· 7hc canoes .-.er .... ;.:1rh c1qht 

loo: lor:g a::d -. ... hen 1hP.y were all ueu :oge•r r oo·:; :o ~:er:: :r "'i w;,re h:rci to 

ccmrol. Th& supercanoe was ·;eer.ng le:t ar:a :1qht. Lb> o i-.ugc ~va:er ~1111kA. o .• 

the ;cJds lned to cross tne lake. NeveilhA1P.ss, the ;ctds made i; hmr:e m _,r.e hoi;;, 

arming a· 8 o'clock u: tl:e me: mng. ir.eir rr.o:r;er. we!. •es:eci, .,.:as de'.i(.JI .tld tn 

soo them bock and :hey all cclcbrolcd u gro<it Chnstm::is. (Exc.:i;pt •l:Atr 
nciqhbot reigns, Y.'r.O lllSlS!ed !01 !!lCJny years after that he had seen 0 S'.'0 S•J: • 
pent on rhe loke that Chnstmas mo111111(J.) 

"I '•' ,, I' 111 11 I' l I 'I'" 11'1' ' I p 
4 r, 
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Now you can tty to solve this crossword puzzle using 
the clues you read in the story ... 

' , 

Across 

1. Number of campers on the trip 
3. Date on which they returned 

home 
S. Total length of the supcrcanoe 
6. Total number of canoes plus 

tents 
8. How many minutes it took to 

get home 
9. Total number of hours the trip 

lasted 
1 O. Number of paddles on way 

home 
11. Total number offish caught 

during the comest 
12. Length of Lysander's rope 

(before it broke) 
13. Total weight of food and equip­

ment in each canoe (pounds) 
15. Number of hours from noon to 

midnight 

Down 

1. Watertemperature, according 
to Jamie 

2. Jamie's canoe number 
3. Number of girls on the trip 
4. JAMIE on the telephone 
7. Total number of tent pegs 

needed 
10. Total number of socks on the 

trip 
11. Number of minutes it took to 

get to the island 
13. Nurnberof cards left in Jamie's 

deck 
14. Number of ears that listened 

for ghosts 

A Puzzle of Your Own 
Did you like lhe slory and the cross -number puzzle? 
Maybe you can create one for your friends or family 
lo 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. 

11'. I 11 1111 111 lt lll'l '!' I :11111 
Cnapter 6 7 

11 I' 'Ill 11111 'i'.11 11 11111;111 1111 
9 AppBriclrx 
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Cross 9utns 

You must ligure out what combination of numbers to 

use so that each column or row adds up lo the totals 

shown in the whiic numbers. The white arrows show 
you in which direction you wiJI be adding, and we have 
left you some numbers os hints. Beiter sharpen your 
pencill 

Here aie a ie'.<t simple rules: 

• You are only adding the numbers in any set 

of white boxes that are touching each othe1. 
• Use only the numbers I through 9. Each number 

cun only be used or.ce in each set. 

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

\ 

l, 1, 2 

Fibonacci series: A series or numbers that 
1>c9inwith I. 1. 2. 3. 5, 8, 13, and soon, where 
the t\"o first numbers add up to the third 
(1•1 ~2). the sc<ond and third numbers add 
up to the fourth (1+2=3), and so on. This 
sequence was devised by Leonardo Pisano 
{Fibonacci), d mathematician who lived In 
Pisa, Italy, between 1170and 1250. 



< ftWftf%1{ffKjf'{j Plus or Minus a Puzzle iiii@reeumr~s] 
~o 

~ lf's My favorife/ ~ ·. 
0 0 

Solve each of the follol'Jing problems. Watch the signs carefully! Shade each ans\'Jer on 
the number grid to discover the hidden message. HINT: When there's an equation with 

parentheses ( ) around two numbers, do the parl of the problem inside the parentheses first. 

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35' 36 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

55 56 57 58 59 60 61 62 63 64 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 90 

1 x 1 = 15 + 15 = 29 x 2 = 
2 + 1 = (15 x 2) + 4 = (80 x 2) - 80 = 
2 + 2= (18 + 18) + 1 = 18 + 18 + 18 + 18 = 

12 - 6 = (14 x 3) - 3 = 80 - 10 = 

3 + 3 + 1 = (12 x 4) - 5 = (10 x 7) + 3 = 

5 x 2 = (12 x 4) - I = (10 x 7) + 7 = 

22 - 11 = 25 x 2 = (10 x 8) + 1 = 
22 - 11 + 5 = 52 - 1 = 41 + 41 = 
7+7+7= (25 x 2) + 2 = 41 + 41 + 1 = 
25 - 2 = (17 x 3) + 2 = (84 x 2) - 84 = 
25 x 1 = (17 x 3) + 3 = (10 x 8) + 8 = 
18 + 9 = 5 x 11 = 
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CHAPTER 3 

MULTIPLIED 
AND 

DIVIDED 
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MIGHTY MULTIPLICATION 

M 
ul:iplic:o1ic:i is nothing morn them o shon:ul to addillon. Let's say 

you huve five boskets ·.-nth apples. ond eoch lx1sket contams 

seven app!es. If oil you kno•:; is uddi'.ion. you will have to do the 
foJ;owing problem: 7 - 7 + 7 I 7 7. Or. ii you knov: how to mulllply, you 
can j·1st clo 7 x 5. Eithe: way you will get the s::xme n11rr.be1 of api;~es: 35. 

I 

/ 
I 

Pl ay Five in a Row 
Improve your multiplication skills by 
playing rive In a Row, a game of mul· 

Multiplying on Your Fingers 

Here's o trick you CAil fry with vour friends-show 
them how to multiply by nine on your fingers. Hold 
your hands out in front of you. The11 follow the fol­
lowing example. 

To multipl11 4 x 9, bend down the fourth finger 
from the lefl. The number of fingers lo the left of lhe 
bent finger represent the "lens" digit and the number 
of fingers to lhe right represent the "ones" digit, so 
the answer is 36. This Irick works up to 9 x 9 = 81. 

• To Multipl!:J 9 b!:J An!:J Digit• 

Can \JOU figure out how the finger mul­
liplication trick works? Here is another 
way lo look at it-tr11 to multipl\j 9 x 6: 

The "te11s" digit: 6 - J - 5 
The "ones" digit: 9 - 5 = 4 

1iplica1io11 liC·tac·toe, at http://nu.ll. I z -,d-1 
ruu.nl/wisweb/enlapplets/htmll r r 
00023/Welcomc.html. 

Therefore. 9 x S = 64. Right? 

'I' If I"' I ' I' I' 1 'J' i ' I 'TlT 
5 ... 

/ 

/ 
/ 

-,,. 



· MARK THE -.-. ··';< Russian Peasant 
Multiplication HALVE THIS DOUBLE THIS DOUBLED NUMBERS'< 

COLUMN COLUMN WHERE THE HALVED·. 
NUMBER IS ODD·: 

22 44 

ll 88 + 
5 176 + 

362 

704 + 

Jn Ri;ssia, peasanls used to 1 ;~e on 

inieres:ing tcchr.iquc for mult iplica­
ticn-halving, doubling, and adding 
numbers. \li11en you !:ave two nu:n· 

bcrs 1hm you need to mdt:p1y. keep 
doubling one as you divide the other 
in haiwis (ignore cmy remoinders 01 

lraclicns). If tl:e number m the nalvc<l 
column is odd (including the oriyin:.il Sum = 968 
volue). mor~ :he doubled m.trnber ior 

addi:ion later. At the end, acid all the mm:<ed doubled numbers. Sounds compli­
cc1:ed? ll will :nuke u lot more sense wi:h an example. w:"s :akc 22 x 44. 

In :he '.i:st column, there me :hree odd numbeis: 11. 5. und I. Theil co:re­
spcr:ding doub:es are 88, 176. ar:d 704: 88 - 176 - 704 - 968. So, 22 x 44 - 968. 
If you don't believe 1h is, check by using your cult:wutc: 1 

MARK THE 
HALVE THl9 DOUBLE THl9 DOUBLED NUMBERS 

COLUMN COLUMN · WHERE THE HALVED 
NUMBER 19 ODD 

25 34 

9um = 

-------.... ~ ' ..... 
;' 

" ~ How about t r!:Jing one for !:JOur-
self? Tr!:J using the Russian peasant 

method to multipl\j 25 b!:J 34. 

Practice 
ChisenBop 

Chisen8op is an ancient method of 
doing basic math using your fingers. 
Kids who are good a t ChisenBop (an 
add and subtract as fast as a c.alculator! 
Check out \-vww.klingon.<s.iupui.edu! 
- ahorris/c/1is/chis/html f orpi<tures and 
lessons. 

q1 1T 'I ' 1111111• •1 1111l1 ,11• 11 11T 1i 1T11 11" l '1 i11. 1 1 T111~1l 1r :11T111 111 
Ch~pter 6 7 8 9 Appe11d1x 
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Positive and Negative Numbers 

Ir. Che"1pte1 2. ycu .earned !':ow :o add and s .btrocl µos1!i·1e and 
nc-ga:h<e numbers. Bu: what abou: :nult:p'.ica;ion? Do lhe sume 

ru.es apply? Actually. lney con':. In fu:.:t. lne number lmc rr.elnod 

doesn't work !01 1nU:t1pltcmlcn. Insleao. r migH be help:ut 10 
imagine a v:d09 of o person who is walking bacl:word and for­

worc.I. People can walk bacb-:ord 01:d forward. and lhc •,ideo con 

be p'.ayed !01 -....-ardor rcv:cund: 

Walking forward is a positive acfion. 
Walking backward is a negative action. 
Rim running forward is posiiive. 
Film running backward is negaiive. 

To Make a Long 
Story Short 

lmoqmc lnal yc:.i •~deo:ape your ftie~d wo:kmq !orward. If 
you •::ale~ it on v:deo ployed :or·•:ard, you '.<r.11 !let> your 
'ne:10 wolkmq forward. lnis represe1.ts :nulliplymq lwo posi­

tive numb.er!!: { + J x ( + ) = +. Now, :i you rnwil:d Ille tupe. 

your fiiend will seem to be wc1lki r:g lx::.:kword: { + ) x {- ) = -. 

Theniccthioq i!. th.u thl"\t" fx•ct \afne' 

rules V."Oll for divi)iofl. w yuu nffdn'l 
tearn any more ne .. v rulC'S tn f.lcl. th't!>t: 
four rules ;up u\ut'lly shortened to milkc 
thern ed)!er to rem embf'r; ror multipli· 
cation iJOd division, 11 the ~ 19n§ dre the 

No"'' 1magmo you video'.ope your b end waBc1ng backward 

and :hf!n ploy the v:deo forNard. On fr1A screen. you will sec your 
fr.end walking bacb1ord : (- ) x ( + ) = - . But 

wl-.ot i1 you took tnal sa."Tlc ihlr. and p]rl)·ad it 
ix::::~·:;a:-d? I· wou:d appear t::ct your friend 1s 
cct.1ally :·:::i!.(mg forNard: 

{-) x {-) = +. ~-

Iii IT 1111 I' 1• 1•11 1 
Chuptcr I 

II' 'I 
I " ; 

same. thC' answ~r is po\1t1ve. I( the 
signs are opposite, the ans\•1t!r 

is ne-qdt1ve. 
\\~'< 

Ii£€ 
------ \\£~ 

., 



MulfipliGaf;o., ~o)(es 
Now you arc ready for scme iur. v.~th mullipl:: o '.io:: boxes. A mul'.iplicol:on 

box has six muliiplymg problems: Each row and each column ore separule 
problems: the lirst t•.'lo numbers arc mullipl:ed to get the thirci number. 

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

side and boffom. 

-3 ! 4 -12 < -3x4=-12 I 
Now, complete each of the 

following rnultiplication boxes: 
i 

2 
I 

I -6 
I 

-12 (f x_-6 = -12 -4 5 7 10 
I 

-6 1-24 144 (-6 x -24 = 144 j -9 -11 
r4 --~ 

J-3 -12 
· X I x x 
12 I 

-6 -12 I 
I 

30 -10 
I I = ! -~4 = 

-6 144 i 21 -3 -18 

-5 10 

-6 -21 1008 
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DAUNTING DIVISION 

W
hich uri:h:nel!c opcral!on 1s ·he mos' 

d1fiic..Jt? Musi people :hmk 1:'s dmsion. 

Problems like 42 : 7 = o me no: loo 

uud: you :ust mcmonze them. Ho1'*lully. yuu 
O:rearly hcivt! your dh~s:on facts :ncn:orizfKI or 
mayl::c you are .,,:crking oa '.ht!11: no"l; 1r. sc~ool. 
Problems h.<e 5·12 + 7 om hcrrdP.r. "(ou huve !o 
learn how 10 "C.ve them. 

obclus: The symbol • ~· used to Indicate 
division. The \VOrd comes from th~ Greek J 
word obclos. for spit o r spike. •pointed ~tkk 

\ ~~for cool<lng. The symbol h•s ::-.; used J 
~~divislonsymbolsinct'~ro: ~ 

One of the thinqs :hat makes dt•11sion d iflicull is 1hot unlike 
additton and multiplicc.- iun. even wher. you start v,1th ;wo whole 
numbers, t~e cnswei m no: always a whole number; il •ncty b; a 

Musical Math 

decimal <:o~ exomp:c, <:3 8 ~.37~). 'l his :s ciJEercnt from 
acid::ig or "ll~.!Lplyiny. Whc:: yoi.: acici or m1:;t;plr <::1y two 'l::to!e 

n:.::nocrs. yoi:: ans·.~·er i~ <1h·1uy:s. ar.ol:ter v.·hc:c nur':'\bcr !":o 

P.X<'<"plio1 ~ . Mo:hem::i1lc1ans SJf t?:ct who!P. !'t11nl:e1:0 ore closed 
:er addil!on and m;:iLpl:cn•ion. 

' 
__ _..J._ 

-- -- . ! 

Use division to complete the ten prob­
lems. Then cross off the answers in the box 
below. The remaining letters will spell ou! 

the answer to the following riddle: 

5)95 

7)175 

4/72 

3) 141 

3}87 6)84 

) '6 4 ) 
'J.. 

What comes before a tuba? 

y A u 0 R N y 
31 45 47 16 19 12 21 

R E B R M G A 
44 13 15 33 25 18 22 

M 
29 

w 
14 

x. 

8)168 6)264 

8)264 6)186 

il'l 11 l"'l'"I''' r; 

' \ 

I 



Divisibility Rules 

So, is there cmy way to tell whether Cl dMsion p1oblem is going lo work out lo a whole 

number? Yes, there is. There is o set of rules called Divisiuiliiy Rules ihoi tell whether the answer 

to a cli\1sion problem will be a whole num"oer 'Nithout actually ha\~ng to do the long di'.~sion . 

Dividing by 1: If you divide any 
whole number by l. you alwoys 
gel a whole numbe>. 

Dividing b!J !2: Even numbers 
"evenly" divide into 2. Odd 
munbers divide into 2 with on 
"'odd one out." 

Dividing b!J 3: Add up the digits 
(!\•,ice. ii necessClry); ii the smn 
is d1vis'.ble by 3, then the 

number is loo. Let's soy ynu 
need to dhrjde l 23: l -'- 2 - 3 -

5, wh?ch is divisible by 3, so 123 is di'.isible by 
3. Another example: 678678. Add 6 - 7 - 8 -
6 - 7 + 8 = 42; 4 - 2 = 6, which is divisible by 
3. T'nat means 678678 is divisible by 3. 

Dividing b!J 4: Look at the last 

t·.vo digits. Ii they arc divisible 
by 4, the number is as well. For 

example, the last two digits of 
2357924 me 24, which is divis· 

ible by 4. Therefore. 2357924 is dMsible by 4. 

Dividing by 5: [f the bst digit is 

a 5 or a 0, then the number is 
div:sible by 5. For e>:amp!e, 
23!.> 7925 is divisible by 5, 
bccOllse the last dig:t is a 5. 

Dividing by 6: !l the number is 
divisible oy both 3 rmd 2, ii '.s 

di\~sible by 6 as well. for 
exornple. ?.15797.4 is dMsible 
by 6 bccOllse it is even (di;~s­

ib !e by 2) and the digils odd up to 30, which is 
divisible by 3. 

Dividing by 7: To [i:lo oui if o 
number is di\rjsible by 7. take 
the bst digit. double it, one! 

subtract it from :he rest of ihe 

number \'.'!thou! the lasl digit. II 
you get cm answer divisfole by 7 (including OJ, 
then the origu10l number is dMsible by 7. If 

you don"t know the r:ew nurnber"s di,~sibility, 
you can apply the rule again. For example. 

!61 is divisible by 7 because 2 x I (the lost 
digi:) = 2 and 16 - 2 - 14, "'"luch is di•,isible 
by 7 .. 

I 11 I I ri·11 ' I I ' I 11 II i-11 111 1111( ' I ' 1111 JI I ' ' I ' JI I ' 11 1 J 1 I' II [ ·111111 I 11 1 IJ I I '.JI I ' fl I ' I 'I' ' J 1 t I 
Chapter S 7 8 9 Appendix 
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Dividing by 8: IJ l!le las: thee 
dlq1te c: a r.umbcr are cii•,i~.b.e 

hy 8. :he:! W !S t~e w'.:o!e 
n~rr:ber. He;:; do yot. che::k 1he 

lost :hrefl digit~? If the !irst digi: 
i:; iwen. and the last :wo digH:; ore cii•,is.ble 
by 8, the n:iml.,.,r is Q;~si.Ole by 8. If the :irs· 

:.lgit is cdd. subtract 4 from tile las: t·.vo 
ci1gils; ·he :iumber ·sir be divisiblA by 8 it the 
1esulting last two digits ore. Fo1 exor:iple: 
• 2448: Ct:eck the last throo dig.ts, 448. 

Here. 4 ts e..-:m and 48 is divisible by 8. so 
2448 :s also oi lisib:e by 8. 

• 192: Here. 1 ts c<ld, so you '1f!t:!d to sub· 
tract 4 from the lost lwo chgm;: 92 4 - 88; 

88 ts divisible by B. sc 192 ;.; as well. 

~c­, . . I 
~-' 1 .~ 

J._[' 

( 

Dividing h!J 9 : Add the d:g:ts. lf 
they ore cimsiliio by 9, then lne 

number is as wall. ror e:<omµle: 
52866 1s divisible by 9 because 
5 - 2 - 8 - 6 + G ?.l. and 27 
iS cii'.isibie by 9. 

solidus: Th~ ~!ant~ b.lr • us«l ror lr•ctions ancl 
d iv1iton. Uuun9 the-Roman Enlpirc, the ~ohdus was 
a go!d <01n. On thP 1Pv@1se of the coin \vas d picture 
or~ spe~r b.t•r•r, Wllh thes~argoingfromlowerMt 
to upper right. Tho> Sl>@ar bt><ame the symbol fo1 
fr.tet~sand d r\' iSion. 

'''l' ITI 111 1q11•1111 1111'1'1 1111 
Chapter I 2 

A Problem with 
No Answer 

There 11 onP case In which division is not .ill owed Do you 
know what It Is? Try the lollowinq problem: 7 + O. Since divi· 

s1on 1\ 1he opposite of n1ultip liCiltion. thi; 1; the samP a~asking. 
'"\'/hat num~r times 0 .. ...,ill cquill 2r Any nun1brr multiplied 

byO lS equt'l 10 0. so it's impossibfe to have d numbflr 1h.at 

"""" mulupli~ by 0. \\ill cqu~I 2. Thal"> why 2 • 0 
roally dOf's have no answer. Division l>y O " 

~IOlply not allO\\'Pd 

0 
Dividing by 10: il the 

\ numbe1 ends in 0. it is 
divisible by IO. 

0 

Oividit1g b!J 11 : Keep sub­

trac:ing tr.e lcrs: digit lro:n the 
previous d1q1:s u."'ltil i'OU cnr 
;ell i! the res111-ing number :s 
dh~sible by I I. For example: 

645631 is dw1sib!P. oy 11 oecause 64563 4 -
64559· 6455 9 = 6446; 644 - 6 = 038; 63 - 8 
= 55. and 55 .s <ii>ism!e oy : I. 

,~ ~~ Dividing by 12: Chee'.< for 
j' l ~J. dMsibility by 3 and I\. , ~ v::: /7 
~ ~(_ 

Ii II' It I 'I It' I I I 'l''' I' I 
!j 

0 



Stepping Stones • Your goo! is to cross the river on steppmg stones. Each 

lime you need to toke a step, roll two dice and add the nurnbers. Use the divisibility 
rules to find o stepping sione that hos o number divisible by your dice roll cmd p!c:ce 
your marker on the stone (you and your partner should use different sets o f 

markers-if you use pennies, your partner can use nickels or dimes). 

Take turns rolling the dice and placing o rr.arker. The first person to connect a line 
of markers (including along a diagonal) from one bank of the rivet to the other wins! 

"' ~ 

168 ,)260 280" 440 -729 1440 1500 
~ 

~ ,< 

192 594 441 25~ 462 924 :972 
4 '"' 

t~~l~_!~--~~~--
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PRIME NUMBERS 

L
et's see. Pnmc beef is :he bes: oeel 
so plime numbers mus: be the best 

numl'le' s. right? Well. maybe pnme 
icumbers ore r.ot :he bes· bal they a re 

very imporlonl. 
You con prc:x 1bly !igurc ou: iJ:c firs: 

several pnmc numbers in yolll head. But 
as the number:; get b:ggcr, it gets harder lo 

kr.ow :f they ore prime «:i-ici<. is 91 o pnme 

prime number: A number that is divisible by 1us1 
h-.-o d1ff11rent numbers. 1 and itself. Seven ~ prim@ 
be<dUS<! 11canonlybedivldedby I and 7. Eight" not 
a prime number because besides I and 8, ii is also 
divisibl< by 2 and 4. Th• word prime comes from 
primus. the Latin 't-vord for -first.~ 

number?). fer ·housc1nos o: yea:s, people have been cu1 ious about 
ways to !ind prime nurr.bcrs. The Greek matl1ematicion Eratosthenes 
invented one such way more than two thousand years ago. 

• • 
• • 

• 
• 

Is 1 a Prime Number? 

Most mctlhemalit:ians do not consider 1 to 
bo either a prime or a composite number. It is 
a special number in multiplication because 
you can mulliply any number by I and the 
answer is the same. Because of this properly, 
I is called an identit!J for multiplication. 

• • 
• • -·­• • 

• 
. 
• 

. 
• 

• 
• 

• 
• 

• 
• 

• 
• 

. 
• 

• 
• 

• 
• 

• 
• 

• 
• 

111 1•1T '111 l' 'T 11 11111 11 '' 'lli ' J' T1 'jll 'l' 'T 11 11 ' 1'1 lil 'Jli'l '11l '''l11'1' 1'1' 11 
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• 

• 
• 

. 
• 
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The Sieve of Eratosthenes is a method for finding prime numbers 
on a number grid, ond you can try it yourself by working with a 
number grid. • First. circle the 2. then cross out all the numbers 
lhol ore multiples of?.. • Then, circle lhe nex1 number not 
crossed out. 3. and cross out all numbers that are multiples ol 
that number. • Con\inue lo cnd e the number closest 10 lhe 
beginning m1d cr:'lss cut all its multiples until all the numbers 
are circled or crossed out. • When you cue done. :he ci1cled 
numbers are prime numbers and the crossed-out numbers are 
composite numbers. 

2 3 4 5 

11 12 13 14 15 

21 22 23 24 25 

31 32 33 34 35 
41 42 43 44 45 

51 52 53 54 55 

I 61 62 63 64 65 
71 72 73 74 75 - 81 82 83 84 85 

91 92 93 94 95 

• • • • • • • • • • • 
• • • • • • • • • • • 

6 7 8 
16 17 18 

26 27 28 

36 37 38 

46 47 48 

56 57 58 

66 67 68 

76 77 78 

86 87 88 

96 97 98 

-· . -· . . . . . -. . 

• 
• 

• 
• 

• ...!-
• • 

• 
• 

Who's Th 
& at? 

Jrosrhc:n 

• 
• 

·I· 
I • • 

+ 
born; es(276 . 194 l'b n Cyrene N ·"-CJ was 
' Y•), •ndd1 : orth Africa t 

He \•1as ed Ill Alex.and . noiv 
invesf a \•1e/J~roundeo r1a, f9YPt 

. '9d!ed man scholar " h 
S<•ence N Y areas Of .,, o 
ence of the •5tirnated tho "'• th and 
n11/es Ne Edrth to be •bo <lfcurnfer-

~ ... ~ > '" '"" o m·i now it 's d~ 
' es--Era uc 

remarkob/ tosrhenes 
orh' . Y accurate • 1s r1me. 

·I· 

• 
• 

9 10 

19 20 
-

29 30 

39 40 

49 50 

59 60 

69 70 

79 80 

89 90 

99 100 

. -· . • • • 

,_ 

+ 
·I· 

·I· 

+ 
·I· 
+ 

~ + 
~ 
0 2:3.,. 
r ~+ 

• 
• 

• 
• 

• 
• 
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CHAPTER 4 

RADICAL 
REASONING 
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GROWING BY LEAPS AND BOUNDS 

I 
n the pr811101 1s chapter. you :ea.med 1hat muhplica· 

hon :s SJmp;y repecited addition. But did you kno•.v 

thu: there 1s an opcral:on that substitutes for 
repeated multipbco!ion? 

Herc 1s an example: 3 x 3 x 3 x 3 x 3 = 3G = 243. 

The 3 hl:lr"1 is called the base. the 6 is the exponent, und 
the answer. 243, .s the power. 

The Allowance Scam 

A Calculator Tip 

On many calculdtors, )'OU U'P Pkponft'nt$ 

by p1essiny •key rna1ked x•. Put in th• 
base number first. 3. thcnpri:)\ 
th" x" key. then pie1> th• ~ 
exponent value. S, thl.!n J'.f'-to.. 
p1PSS the - key. You should r '" .... 
seP 24 l as the <"tns,ver. (;\ fe\•1 ".. ~ :• ,.· , 
tdltulators U~P thP \}'O"lbOI f, 

instead of thPX'k•y) 

Yo::. r.lCP/ h:Jve heoro ol>out the fa:ned allowance scam :hal 
r~iu<le a '.ew lucky :nath wiz bds mlo milliom:ilies-ot their parents" 
exper:se. i-iere is l:ow H works: Tell your parents lhol you 01 e willing 10 

accep1 two pennies for your ollowunce. but wilh one catch. Evert 
day, the allowance should be raised to the next power. If 11our 

parenlG ogrce, how much money will 11our allowance be by 
the e!ld oi the month (in thirll:J da1;1s)? 

i-y,Y.XXX>r.}-
;.. -I -1-.J. 

'\: '++ ++ It's Growing -f:.;_ 
~ and Mult iplying! -;,_ 

~ As you m•y have noticed with the '>'-
~ .lllowJncc \!1drnple, exponent~ on ~ 
)( whole numbers con qui<kly lead co x 
)(. somevtrylargtans .... trs. ~1aoythings k:x_ 

~ in both n•1urP And people's lives ><: 
x (though prob•hly not your ~ 
x ollowant~)q1owbyr•pe>1edmulti· .),; 
"1'- plKotion m>t••d of ••r••ted ":' 
~ add tlOn. Such91owthiscalll'd .::; 

-,<- expon•ntlal growth. lt-' 
~ .~ 

+...,. i-;. 't-

~ ..f' x xx)( )i.Y.j.-t 

Da11 1 
Day 2 
Day 3 
Da!J 4 

21 = 2 
22 = 4 
!.23 = 8 
Z' = 16 

If }'OU conhnue recei\rjng your payments for lhirly 
days, how much wil: you be entitled '.o receive on the 

lost day of the month? 

Q30 pennies = 1,073,741,824 pennies or Sl0,737.418.24 
-over ten million dollars ! 

11 If T 1111 I ' 1111 fl l' 111rri r' ' I Ii T 11 11 31 I 'I 'I' 1 'I' p I ' 41T11 111 TI"' f1511 11 111 11111 r 11 111 
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SQUARES AND RADICALS 

9 
quure nur:ibcrs are m.:mbers :hol ore :he 1 esU:t c: • • 
m1:·1:p.yi:-g 1he same nur:Jber !•mcc. Jn c•her words, V 

:hey con oil be written wi:h the exponcnl 2: • • 
\_/ 

12 = I, 22 = 4, 32 = 9. 42 = 16, 52 = 26, 62 = 36, ... 

You can sec what square number:; look like when you look a t floor l ilP.s, 
like ·hp, ones you µrulx:.b:y have on the bathroom floor 

•• 
• • 

• • v 
v 

• • v • • v 

I X I = J'l = I 3 X 3=~ = 9 4 x 4 = 42 = 16 

Complete the table to 
find more square numbers. 

62 

72 

92 

92 

102 

112 

122 

= 

25 132 -
142 = 
152 = 
162 = 
1J2 = 
182 -
192 -
202 -

II ' I T ' I ' I , I "'I ' I'!" ' I ".' I II 111 ' ' I ' I' 111 11 'I " ' i ' ' I " "1 II ' I r (I I 'I ' ] ' .' 'I ' I ' I ' I 'I' I 'I' 11 
Ch<1plcr fi I 8 9 AppentlU< 
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Goo~y Garde.,er 
u~e the decoder tu figu1 fo! out the ar.swcr 10 this rldd lfl: 

Wh~ did the mathematician plant 
his garden in milk cartons? 

EB EB EB EBEB EBEBEB 
A E 0 

EB EB EE EB EBEBEBEBEB 
G Q R 

EB EB EB EB EB EBEBEB 
s T u 
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A Radical Sign 

You kro·:; t!:rr s 1btrcc:ic:: :s l::e oppos:le of add1t:on 

and cb1s:on 1s tl:e opp:;sitc of :n::it.p!:calicr.. Tna opAro· 

1ic:1 cetl!e<l squaring ul::v.; hos un copcs11e. ca::cd 1l:c 

square root. /\ s::parn ro:-i1 of Cl number is wii'1l:lll using a 

radioal sign: ~means "Vihat number m11sl I sq11ore (rnul· 

I ply by its!:lE) loge: 36'?" E you know your mul:lplication 

•• 

('.) facts, you should be obi"' to line.I an answer f01r!y easily it's 

--~ 6. be-cause 6 x 6 = 36. Now lhat you know whet o squo1e 100! 

~ menns, f nish fiL.rig .:1 th!:' :o!lowmg table. 

6-4(),;: ... ····.. ---··· -.... ,.·····--, . ----. ,-····· -.. , ,. 
,,,. ~ ...... _; .. ,,. '.,~' ....... ;· ..... ," 

-;-- . . - ... , 

\'1 
v4 
vs 
,-

'I 

\°25 

-

-

-

1 

2 

4 

The Square Root's Double 

\1 100 

Did you kr.o•:; :ha: 'i36 !las ano:her square roo'. iri adciil.on lo 

6? C.::1 you t:iin.: o: what 1: 1s? Whal ot::er t·,.;o :dcnt!cal nu.'T!OO~s 
can you mul:iply :c gel to 35? Hm· .. ooout -6 x -6? All posit1~·e 

' rl nu:nber:> 1f:'Olly hove two square roo1s that arc oppcsncs of each 
other, one J'X')!li1ive one! fae o:her negohve. 

6 

7 

9 

• • v. 

•• 

II 'i'l'''l I 1111111111 11 111111 1111 "'I 'll 
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On Your Mark! 

Answer each equation wiih a nurnber 
behveen 1 and 10. Then read the phra:;es in 
order (read the number, too!) from leact lo 
most lo find a popular way to count to the 
beginning of 8 race! 

Drawkcab (Backward) Numbers 

Pdlinclro~s arc words that read the same (oi · 
\vard and ~kv1ard "'Ra.c:ecar· is. a palindrome. 
Number> can be palinclromM ii th~ ar<'the sarn<' 
forv1ard Jnd back\'o'ard" like 121. Here·s h0'.'1 to 
make your own patu'\d1ornenun1ber!I-: 

• Start \Vith any nvmbcr: 49 
• Reversf' it: 94 
· Add the two: 49 • 94 = 141 
• Reverse the suni: 341 
• Add again: 14 3 • 341 - 484 

Presto!You've got a palindromP number: 484. 

1191_ to get ready, 

l-3+4l_ f or the money, 

~_to go! 

14 : 2l_ for the show, 

THREE IN A ROW 

T his is a game for two pla\jers. The goal 
of the game is to idenfif\j SQUARE, 
TRIANGULAR (divisible b\j 3), end 

PALINDROME numbers and be the firs t 
pla\jet to get three of \jOUr markers in e row. 
To pln\j. \jOU will need: 

• A paper clip 
• A pencil 
• Two sets of different place markers 

(such as coins, buttons, or smell candies) 

' Use the point of a pencil to hold one end 
of a paper clip at the center of the spinner 
and spin the paper clip. 

IT 11111111 "l 'l'!'I'," 1'1111 '!''' I '' I' '1' 11 111 11 1 11j 11 1111 I 15111 1 l'''I' 'Ill' 
ch~ptl•r 1 2 3 4 



A Never-End ing Jar 

Player 1 
spins the 
paper clip end 
places a marker on a 

Square 

number in the grid that matches the cate­
gory picked (for instance, if the paper clip 
lands on "square," Player 1 can place o 
mark on 4, 9, 16, and so forth). Then, 
Player 2 does the same. Players take 
turns to see who can gel three of their 
markers in a row first. 

HINT: Some of the numbers lit more 
than one category. 

21 99 49 I 1 I 105 I 
~ -1-6--11--...--22--+--2-5-i.-5-5-l 

88 

~o 111 91 77 9 ~ 
64 

101 6 78 66 

141 10 121 242 

4 44-l 

33 I 

_8_1_.._4_5 __ 28_..__131 ~ 

111 'IT 111 i'''l'"P' 11(111 'I' l"T II 111111 It 1111111 ' '1'"111111 f'TIJ' fTI '" 
Chapter s I 7 B 9 App11nd·x 
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I 
' 
~ 

HoW ~our Cat1 You Go? 

F
our is a very powerful nurnber. With exacll\j four fours (4 4 4 4), 
you can make Ioli: of other numbers. Using addition, subtraction, multi ­
plication, division, and square roots, as well as some parentheses (to 

show what to do first), see if you can corne up with the numbers from 1 to 15. 
We've done I as an ·example, but feel free to do ii again-most of these can be 
done rnore than one way. 

1 = EXAMPLE: 4 .;. 4 + 4 - 4 = 1 

2= 

3 = 

4= 

5= 

6= 

7 = 

8= 

9= 

10 = 
11 = 

12 = 

13 = 
14 = 
15 = 

HINT: Stumped? Don't forget thRI v4 = 2! 



·-----------·~---

Your Number's Up 

9 ee how rnany common phrases or familiar objects you can think of that relate to the 
following numbers. Can you fill in all the blanks? We did e few to get you sforled. 

3 LITTLE PIGS 

4 

5 

6 

7 

8 

9 

10 FINGERS OR TOES 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 HOURS IN A OAY 
.,. 

25 

60 

100 

* If you are slumped, you can check the 
onswer key. but don't be surprised if your 
answers ore different than ours! 

11 '1 "I' 1111 j111111 T11 111111 111 '1 11111 11111 1' 1
1 .. I' 1· 1 111 11 1l'.11 j ' 11 l111 1" I" 
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CHAPTER 5 

GEOMETRY 
GAMES 
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AN ANCIENT MATH 

Y
cu :r.ay re::aJ :ron: Chapter! ll!o: nu1:1~1::; 

were invented to ;;oun l'.lings-fc: exomplP., o 

he1d::;:1Kui r.eeded ~c keep tr~ck oi hew many 
sheep hP had. Well, that sarr.c hc:dsman may also 

have been interested m measuring ho»v 11:ud1 .~m<l lus 
sheep had to grozt! on. This one! other prnh:m11s like 1• 

geometry: A study of physic•! •h•pe.. 
Literally, geometry means 
to mcasure theEarth • 

e'folve<l mto or.P. of the earl:cst and most important brunches ol 

mathc:r.a:1cs: qcometry. 
For frto1.sands of years. many people !rem around the world have 

k.'lC0ti:-l thc 1mportom:e of geomehy. The Chii.e.~P ,, 'he ror Cos:, 
:he Greeks m :he l.!C<i:tcrro::ean =a :he lnco 011d }.:or<.: 111 the 
Amencu::; ::;:ud1t!<.l ,;ecp1et'} t'.:ol:sonds c'. years ago. 

Shape Changers 

These ore the ahape- A D G J M p 

change codes for the puzzle B E H K· N ·Q 
you are about to solve. c F I L. 6 R 

T 

Notice !hot eoch letler is found in 
a unique chape. To send a message, 
draw !he outline of the shope each 
letter is in, Including the dof, if there 
is one. For example. here is how to 
send the messogc LOOK AT THAT!: 

Now use the decoder to figure out the 11ns111er lo this 
riddle: WHAT DO GEOMETRY TEACHERS LIKE TO EAT? 

L 0 0 K 

1 nn:::i 
A T 
_J > 

T HAT 

>= _J > 

>croo 
LJ D _J1V 

VO/\_JrO 
I - - -- · 

_J Ll_lA 

li' 'Jll' T ltit,IJI qt lj I' 'It Tl' l t 'J IT I lj It l'I tjT t 'l'l 'I 11111 'Jiii 
Chr,plcr 1 2 3 4 5 



BASIC GEOMETRY 

U 
rder:stundmg gromelry !"1quircs learnit1SJ lots of words thot 

me usf:Kl lo describe geometric :igures ond properties. 

Sc:nc ol ·hem you wi:'. c:tcounter ::ere. Ahhough you won't 
begia your studies :n geometry :mt:! high school, you alroody 

know a lot of s.ieor:tcincal con::epts. You can tell the d!flcrcnce 
betwcc:t c long line and a shc:i Jir.p, 01 bet~vccr. a squo1 e 
and c circ:e. and you c.11¥..idy kr.ow abc;n 7t (Chapter IJ. 

Six-Sided Math 

Here are four big hexagons thot share some 
edges with each other. Use the numbers from I lo 
9 to fill in the emptv spaces. When the puzzle is 
finished, the six numbers around everv big 
hexagon should add up to 30. 

30 30 
30 

polygon: A geometrical figure with three or 
more sides. The term polygon is from the 
Greek roots poli (m~ny) and gonus (knees). 
Greek• 1ho1J9ht of 3 pol}'90n •• a shape of 
many•nqles. whichlookfikebentknttS. 

1•1·1·111 'I 1' 1'1 '1111 'I' ' I !'I' I Tl "'!'I l'l' ,'l i'I Jll'!'l 'l'.' 'l'l'l''Tl'jll• 
Cl'A far 6 7 fl 91 Apperirl1x 
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See if \JOU can find this list of basic geometr\j terms hidden in the letter grid . 
. 

HINT: The words in t he 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, t he patterns will be easier to see. 

Words to 9earch For VWM 0 B v H J K CW F I H F 
Parallel 

A TH G I R 0 p G R U M L 0 c Parallel lines are a~vays the same dis· 
tance apart. They never me<!t or cross NWM v s F J E NH E z EHM over each other. 
Right At1gle G J v I I I v R 0 H N c N F 0 
A 90' angle, like the corner of a book. or 

L F K z E H 0 p c - T F I p L the capital leuer I. 

Petpandioulat E OWM c FWEM .V J 0 L A E 
S11ai9ht up ~nd down; at right angles to c HJ K T 0 V NF R E c E R L the surface (a telephone pole is usually 
perpendicular to the road). s 0 c s J H s D v L E T N A L 
Congl'llcnl 
Exactly equal in shape and area J y K y L y K I 0 G N A I L A 
Line M J A A A Z MC J K 0 H L L R The path made by a moving point, 
sometimes straight. someumes curved. s Y . A R A y s U G R u K E E A 
Ra~s ·o CA A A K J L NH E 0 NL p A group of lines coming from a center. 

Bis col F y J y H y K A 0 H N F I 0 c 
To part into equal halves. 

s 0 F s 0 J s R c T v L M 0 Reclangle 
A figure with four sides that has four v p E R p E N D I c u L A R J 
right •119~ 

"'1"T1•1•. 1•111"'l''T1'i'"!t1•1 "I' 'I "1 '1'1 '' l'"l"'."11t1 1 ll'l'' •1'1' 'I'" 
C:linpter 1 2 3 4 6 



Paper Folding 
Oiigom1 1s the art of folding paper. You can make lots 

of intricate ligW'es ·with origami; in fact. you may have 
seen an ongmni crane--one o f ihe mos: popular origami 
O"limols. 

Tho paper crones arc so well known because of 
Sadako. a Japanese girl w:to •.vas d1~ng of leukemia. 
Sadoko heard an old legend: 11 o sick person folds or:e 
tl:ousand origami ;;1or.es, the gods will gmm he: wish 

Sadako and Her 
Paper Cranes 

Learn how to make paper cranes In 
momoryofSadako.Visitwww.~rsonal. 

umich.•du/-adysarr/orlgamitcrontl 
to learn how to make these paper 
crcaturos. 

and mOJ<e her healthy again. And so, she set oul on ct quest to fold one thousand crones. 

Unfortunately, Sadako died before completing her project. Ever since then. ~ople have been 
ma.'<mg origami crones in r.1emo1y ol t!i.Js bnght gir:. 

Life of the Part!) 

J.!n·ch ead: name :c i:s goorr,e:ric tl:apc, n.;mDt!:mq eac?i shape ns you go. Tr.en. :oke 
l:ie l1,;l:c-r .n earh •·1ur..--e a::d place ii h 'lie ccr:-c-sponding 1X>x lo qct on old :myit g. 

I. Triangle 6. Ellipse 

2. Circle 7. Pentogon 

3. Rectangle 8 . Hexagon 

4. Trapezoid 9 . Octagon 

5. Rhombus 

Without geometry, life would be: 

1 2 3 4 5 6 7 8 9 

1111 T1 111 l"1l11T 'T' 1, l' Pl l"I" 111111 111111r 111 111'1' 'I'. 'I "'l'"lqrl" ' 
Chn[>ler 6 7 8 9 I AppendlX 
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CIRCULAR REASONING 

Y
ou have already learned s:.imethmg abom circlell m Chapter 1. C1rcles 

are certomly mystenous. The center of the•circle is exactly ihe same 

dislc111ce to ony pomt on 1he circle; ihat d1star.ce u; knov-m as the radius. 
Bee cruse circles canno: be measured by c ruler. you ccm'1 really divicie 

360 Circles 
A circle is divided jnto 

360deg"es But did you kn<>w 
thM • 9olf ball""' 360 dimples? 
Comc1d~nce? We thin~ not! 

I'.~~ 

----- HEE "'t 
" 

1he11: in:c i1:cr:es er ieet-m.t we can divide them Imo degrees. 

Going Around 
in Circles 

Find \jOUt way around the circles from cforl lo end. 

'I 111 '1' 1
' "I' 1' 1'1' T11 1111111 l 1

1l1
'
1111 '1"'1 ' 11 111 1"'1 1'11 11 l'i'j 11 1' 11 1' 

11111 
Choplcr I ?. ~{ 4 5 



The Mtibius 9trip 

Who knew thcrt er simple strip of paper 

would be the subject of a puzzle ptoblem, 

and 1hm a man named Mobius would be 
forever remembered for it? Here is ho"" 
a Mobius str.p works. 

1. Toke a long si rip of pciper-you 
con make one by cutting a piece oi 
paper in severer! parts cmd toping them 
together to make one long strip. 

2. Draw a circle on 1he top of the left end and one on top of :he right end. 
3. With one end in each hand, t;·.~st the paper once ond then bring the two 

ends together and tape them together v.~th the circles touching. This special 

loop is called o Mobius strip. 
4. Now, take a black crayon and draw a line down the 

lT'jddJe of the paper strip; keep going until you ge: 
back to where you started. Here is your first sur­
prise: Your pen mark went from the outside to che 
inside and back. If you drove a miniature car 
over your strip, you would rcice over the "top" 
and "boitom" and !ind the start line and the 

finish line me the same ploce. 
5. Now, ta.\e a pair of scissors and cut along the 

line you drew. You might think you would get two 
sepamle rings, just as you would when you cut er 
normal ring o: paper. Here is your second surprise: 

It I s 
Mind - Boggling! 

For an out-of4 thiS·\•1orld e.xperience, 
play tic-tac·toc on the surface of a torus or 

a klein bottle instead of a flat pioce of 
paper at ~V\vv1.norrhne1.orglwetks. The 
maze is also a lot of fun, but the chess 

game is for expert players only. 

You 9et one really big loop •:;ith several r.:,ists in it. Por 
the third surprise, cu: this long loop m half again. ---·IE1 

1t 1
1
11111 111f l111 i11 T' T '1l 111i •i1 i· 1111r1l1J1 l 'T lll 11 1111 1 T '1 1.1111 :1 tT1 11 11 
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TAMPERING WITH TRIANGLES 

i1o l coukl be ~1:npler tl:an a tnang'.e? It's c1 
sl:q.--e '/·'.l!: :lnee ir.terconr.cctcd sidP.s of cmy 
le:ogl:i. But acluall;~ faP.re oro:. ti. !u::ds of :mmglcs. 

':i im.;/es :n~ vary by 1hc length of their sides: 

Triangles with three sides 
of equal length ore equi­
loterol triangles. 

Triangles with two sides 
of equal length are 
isosceles triangles. 

13u: tnnrs not ul!! h.:x::q:es can also be scrte<i by ·heir angles: 

A frlongle is equiangular 
(and, therefore, equilot­
erol) if all ifs angles are 
congruent (same). 

A triangle is o right 
triangle if one of ifs 
angles measures 90 
degrees (and two of 
ifs sides ere per­
pendicular to eooh 
other). 

A triangle is 
obtuse if one of 
ifs angles is larger 
lhon 90 degrees. 

Triangles with three dif­
ferent sides are scalene 
triangles. 

A triangle is acute if 
all three of ifs angles 
ore smeller then 90 
degrees. 

''I ''l'I II 111 '"'I' 1'111 "l'"l ''I' 'l'"I "It I "I"' "I" "'i' l'l'l'ITI' Cli pt.-,r I 2 3 4 5 



Triangle Numbers 

Tnangular null'.ber::; u1e found in the number of dots thot can be used :o 

make an equib:e1a! ll icing le (triangle with three aquol sides). The follo·mng 

illustrations represent 3, 6, 10, and 15. • • Can 1:1ou see a pattern here? 

• •• 
I+ 2 = 3 

• •• ••• 
1+2+3=6 

Draw a picture or odd numbers 
to find the next three triangular 
numbers. 

'9£ pup '8l 'l~ (UP ~JfK1Wnu i:li)Hjl lXilU a41 

• •• ••• • ••• 
1+2 + 3 + 4 = 10 

The Last Straw 

• •• • •• • •••• 
I + 2 + 3 + 4 + 5 = 15 

tf \JOU toke lhree drinking strows, you can easily 
arrange them into one triangle that has three equal 
sides. Now, suppose you have six drinking straws. 
Can you arrange them into FOUR l rism~les, all with 
equal sides? 

HINT: You 
may need 
some lapel 

"' '. 'T 'I ' JllTl'l' i 111'1' '1' 111'1' 'J l'['ll,'t I' 'l''rl"T ''-''I'' l'"llf Ill' 
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Get to the Poi~t! 
Color every triangle in this puzzle to 
find the answer to the following riddle: 

If you have ten cats in a box 
and one jumps out , how 
manlJ are left'? 

- - --
/ 

/ 
/ 

.,.. -

--
1 J 

1 111T11 'I 111 1•1•111 I'"] fll"'l l'I' '111'1111 111 I "l"rprT'' "'l' l'''l'"l'rt 
Cnapter I '2 3 4 5 



Oeomefr\j Gomes §r(<$ --- .-. -, ~~r~Il~ 

Magic Pentagrams 

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

Choose a number found on one 
of tho pomts ol a pentagram. Now, 
point to oil the pentagrams on which 
this number can be lound. Add the 
large number found in the center oi 
those pentagrams. The sum v:ill be 
the number that you chose! 

Share the magic penlc:grom Irick 
with a lriend, or try making your ovm 
pentagram puzzle using different 
numbers. 

Gargantuan 
Geometry 

Did you know that one of the larqest pen 
tagons In the world 1s nght he1e in the United States? 
That's right- the Pentagon building just outside 
Washington, O.C .. which serves as the headquar-
ters of the Dep;u tment of Defense, is so big that 
the National Capitol could fit into any one of its 
five wedge-shaped secuons. To get ~round 
inside, there are 17 .S miles or comdorsl 
Wdnt to know more fascinating facts 
about thi' prominent polygon? Check 
out v1vtv1.forton1erica.com/ obout 
1hc-pcnragon.h1ml. 

i 11 'T1 l's' 111 '1' 11 11 1111 11'!11 
Chapter 

3 2 

SpiroGraphs 
Create your own SplroGraph design at 
www.mo th. uc s d. • dul- d/1111~/jovo/ 
Spir0Graph4html.Th1reare1ugge)tions 
for the diff@rent settings; try thenl all. 
Make t he String of Pea rls fo r somoon• 
spec:i.il. 
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ON A TREASURE HUNT 

T
he nnl-l'O·famous ou:lcr:; Cash Steele hid 
all the money l:e s:o!e somewhere in 01 

near rho town of Nowhere, Nevada. Afrer 
Le died. bs daugr.ter, F\:!r· ny, wen I lookmg for 

:l:c treasure 
She knew her fothe1 very well. M er looking 

( 11 OL11d '.own. she decided I hat th1:11 e were ten 

possible pk:cfo>::i where he could have hidde:: 
Hs :noney: 

I. Under the dirt floor of his cabin. 
2. In the he!;lloft of his barn. 
3 . In the Steele fomil\I cemetery. 
4. High up in the branches of the lone 

Pine Tree. 
6. On top of Wind11 Hill. 
6. In the cave lo the ea&t of Windy Hill. 
7. In the old mine shoff. 
8. Al the fop of the windmill. 
9. In a pile of dinosaur bones. 

10. Down at the bottom of the well. 

Hea1 is what else Penny knew: 

I. Her father was afraid of ghosts and 
wouldn't want his money close lo the 
cemetery. 

2. Cesh Steele did not like smell dark 
places either. 

3. If he buried the money. if would be to 
the north of his cabin. 

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

6. If he didn't hide ii in the well, then he 
didn't hide if in the windmill, either. 

That lealfes one possible hiding place. 
W!:ct i,; it? 

(See li: fo> answer on page 129 !01 on 
AXi)lc.1r1c:tzon.J 
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barn~~ 

Ef well 

~ n windmill 

~ 
~~\ Lone 
-r~ Pine 

0 
cabin~ 

/.:::J::.~, 

(""'~\n cave 

t RJP 
\ ''" ll·f 

cemetery 

di110 
bones 

~ . 

" i 1 Jl r, 11 ' I~, ' ' 11 " I ' 11 i · " I ' I 111 • I ' I 11 I I " ' I ' • I " I 111 . 11 I ' I ' I 'l' I 'I'~ I I ' Jl 11111 1 " I f, 
ChAp!P.t _ 6 1 8 9 Appendix 



( 

[ ss jj]L ~f@t' ss ··I The ~INC,dD~· Math Puzzles Book ~ 

A Square Deal 

Begm at :he wh1tc number 4 tnol i~ i:: 

the dark box. Mcl'lll up, do·:m. or silll'· 
wc:y:s '.ou1 sp..:..:f!s m uny cilrcct1cr.. Add 

1::0 n·~n:bers n~ jOU :JO und reach all 
bur corners, but only one 'ime e<:1ch 

HINT: the pattern formG the outline or A 
letter of the alphabet. 

~ 2 4 3 3 4 2 4 
?. 1 2 4 3 4 2 1 2 
1 2 4 3 2 3 4 2 3 
3 4 3 2 1 2 3 1 1 
432' 0 1212 
3 4 J 2 1 2 3 /, 1 
1 2 4 3 ?. 3 4 2 3 
2 1 2 4 1 4 2 1 ?. 
4 2 4 1 3 1 4 2 4 

The Dornino Effect 

Depth of t he Matter 

Wh•t s the d ifference between a square and 
a cube! lhe number of domen1ions. Squares 
are two-dimensional (thty h3ve leng1hand 
\v1dth>. Cubes are three·dlmenilona1 Uhey 
have length, width, Jnd dep1h). 

three-dimensional 

' ..... _ 

Do you k:1ow ho•.• :o play dominoes? See ii you can figure it out by filling in the rrussing 

squnres. HINT: Each number. from I lo 6, con only be used once. 

• • •• I • • • •• • . ·1 · . • • • • •• •· I • • • • • • ••• 
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• • • • • • • - -

• • I: • • I •• • • • • • • 



' 

I 

Pie.fore This 
look at the patterns below. Try to picture which shapes con be 

folded into a square box that has four sides, a top. and a 
bottom. Circle the correct answers. HINT: Having trouble pic­
turing this in your mind? Use a ruler and a pen to draw the 

shapes onto heavy paper, cul them out, and see which 
shapes will actually fold into a box. 0 

~ 
4 

2 

0 
0 

I 

I 

I 
i 

I 

I 
' 
I 
J 

Box 1 

I Yes 0 
No 0 

Box2 

Yes 0 
No 0 

Box 3 

Yes 0 
No 0 

Box 4 

Yes 0 
No 0 

Box S 

Yes 0 
No 0 

Box6 
Yes 0 
No 0 



• 



CHAPTER 6 

MEASUREMENT 
MY9TERIE9 
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MEASURING UNITS 

M 
cosurement is a very important pcu t of 

everyday life. We measure all sorts of 

things. Herc are just a le\': of them: 

The Guinness Book of 
World Records 

,,._'ould you 11\r:e to ~O\Y the height of the t11lle-st man 
whoever t.vM. the age ohhc oldest person on f ~rth. or 

the longest time spent riding a roller coast\!r? lhe ans\•:ers 
tothescqucst1on!.-and mnnymore can be found 1n Tht 
GuinMss Book of WoTld R•eords' Check out the ' ill:est 

• Size ond disiance: How tall you ore; 
hO'-V far away your school is . 

• Weight: How much do you weigh; how 

heavy Is your backpack. 

records ever set, like the person who caught the 

ppr~on YJho kissed the most cobras ,. ~~ 
(•IPVen ohhem!). J HE£ 

most p.:untbatls in two minutes and~ te ·' 

• Area: How large is your opo.rtmeni. \\H 
• Volume: How much water is in your bathtub. ,, 

• Time: How long docs Ii take you to read this para­

graph; how old you ore. 

0 

• 
00 

Two Different Systems 

There ore lwo main systems of measurement in the 

world to<loy. In A..rnerica. we use the English system, which 

irwo!ves urnts such os inches. :eet, yards, and rniles for 

ncasuring lengths; ounces. po~incis. ond ions !or mea­

sunng weights; and cupij, pints. quarts. ond gctllons for 

measuring liquid volumes 

1,fos1 of the rest d the •.vorld (inchid:ng. more and more, 

F:ngland) uses the meitic system. In tlus system. lengths 

are meosu1 ed m millimeters, centirneters, meters, mid k.ilo· 

meters; we:ghts m grams and kilograms; and liquid vol­

umes in milliliters =d li:ers. The rnetnc sys!em rs based on 

the base of I 0. 



A Metric Mnemonic 

A mnemonic is a memo1y tnck to help you remember 

tncky information. T:rie mel1 ic system is based on lac 

tors o! 10. but the words used to represent each multi· 
plication (or clMsion) by 10 are easy to contuse. Here 
is a mnemoruc device to remember :he order ol tho 

prehxes m the n!e1ric system. 

K:lo H Hec:o +-> Oeko H unit +-> Oeci H Ccmi H Milli 

Each orrow represents a factor of !O. When you 
move to the right, the mewmre gels smaller (dMde by 
I 0) for eoch arrow. When you move lo the left, the meo­

sure gets larger (multiply by I 0). 

~ Here's a story to help you remember 
the order of the names of the prefixes: 

During medieval limes, Kings considered themselves to 
be above all other Jjumans, and Humans considered 
lhemselves to be above the ,Urogons. These ore the 
mighty and all are above the basic unit. Below lhe basic 
unit are Qogs, which considered themselves to be above 
Cots. which considered lhemselves to he above Mice. 

1/,, 

Convenient oR Conf u.s inq? 

metric prefixes: A prefix is a part of t he word 
that il>addedonatthebcginningohheroot Th~ 
following prefoxcsare.lddodto ·meter; •gram· 
and '"liter• toformmcuic measuremenrs· 

Milli- 111,000 
Centi- 11100 
D•ci- 1/10 
Deka- 10 
Hecto- 100 
Kllo-1 ,000 

"Three Blind Mice" 
in Metrics 

You can sing the metric hier· 
archy to the beginning of the 
tune of "Three Blind Mice": 

Kings, Humans, Dragons, 
Dogs, Cats, Mice. 

M.>nypeople believ~that the ~n9h>h system is ncodlcsslyconfuslng be<ause 1t's 
twrd to convert from on~ m"asurement to another, and thitt w~ should S\'Jjtch to 
the metric )ystem. But others believe that bec,ause ,.,.,have Qrown up with the 
Cnghsh system. we should continue using it bf<Aus~ 1t's ea\1et than learning a 
new one. Which group do \JOU agree with? 
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NOT BY A LONG SHOT 

c..-: ;o \'.e measure lcr.g:h ono c.hsta::ce? \".'1:h mches. feet, yards. 
miles .or ·.vitl. mil'.m:ctcrs, cenlime:ers. meter:;, and kilorr.e-

·e: s. Herc 1s '.he co1wersion tabla: 

- ~ 

1 mile = 5,280 feet 1 kilometer = 1,000 meters 
1 yard = 3 feet 1 meter = 100 centimeters 

- -

1 foot = 12 inches 1 centimeter = 10 millimeters 

1 mile = 1.61 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 

'I lllTll • ll"l"'J'' 111111111•fll l'l1 1111111• ri I ''l"'lllljlJll'l 'l IJ j'PllT•jlll 
Cliopler 1 2 3 4 5 
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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? 4. How long is a dollar bill? 

f) 6 feet a) 6 inches 
g) 36 feet b) 60 centimeters 
h) 160 feet c) 6 feet 
i) 6 yards d) 6 millimeters 

2. How long is a twin bed? 5. How long is a marathon? 

h) 6 inches c) 26.2 meters 
i) 6 feet d) 262 centimeters 
j) 60 inches e) 262 kilometers 
k) 60 feet f) 26.2 miles 

3. How long is a football field? 6. How long is a blue whale? 

r) 360 feet c) 10 meters 
s) 360 inches d) 100 inches 
t) 36 miles e) 100 feet 
u) 360 miles f) 10 yards 
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Hink Pinks 

Each silly answer in the following Hink Pinks is made up of two 

words that rhyme. HINT: The first six are one-syllable words: the 

last Hink Pink is mode up of words that are two syllables each. 

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

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 

To st. Ives 
A11 I was going to St. Ives 

I met a man with seven wives. 
Each wife had six sacks. 
Each sack had f'we cats, 
Each cat had four kits. 

Each kit had three mice, 
Each mouse had two pieces of cheese, 

Each cheese had one toothpick. 

How many toothpicks were there? 

Math Online 
Journey across 42 powers of 10 at 
"' ww. wo rdwi i:z . com/pwrso I 10. h tm. 
The~ pictures show one image at the 
submolecular level enlarged to 10 times 
as big,ovcr and over until you are looking 
at the entire known universe.Choose the 
smallest image and then keep clicking on 
the + l button to increase the zoonl by a 
factoroflO. 

11 1
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SfarPower 
Find the perfect center of this starry pattern. 

START 



' 
A WEIGHTY MATTER 

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

frlllt and vegetab:es in pounds. and elephants in tons. Here are the 
conve1 s1on tables for n:eiric and F:nglish '.veight :neasurcmems. 

-oJ:r 

1 ton = 2,000 pounds 
1 pound = 16 ounces 

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

1 kilogram = t,000 grams 
t gram = t,000 milligrams 

1 kilogram = 2.2 pounds 
t gram = 0.035 ounces 

I am the world's largest animal. I can weigh 1n tons-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 
weigh? 

a) 172 ounces 
b) 172 pounds 
c) 172 grams 
d) 172 kilograms 

2. How much did a Tyrannosaurus 
rex weigh? 

j) 60 kilograms 
k) 60 pounds 
I) 6 tons 

m) 60 tons 

co111illued on facing page 

" l'"I '" ,, 1"'1'' '1' '1"111 i1• 11 11•11 1]111111 i1 I n111 1r1111 i 111111 "T 1111• 
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ccntinued iro1n i)rev.ious _rx1ge 

3. How much does an adult polar 
bear weigh'? 

u) 1.400 pounds 
v) 140 pounds 
w) 14 kilograms 
x) 140 tons 

4. How much does this book 
weigh'? 

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

5. How much does a nickel weigh? 

w) 5 grams 
x) 0.05 ounces 
y) 50 ounces 
z) 50 grams 

6. How much does an ant 
weigh'? 

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

7. How much does an apple weigh'? 

a) 160 grams 
b) 160 ounces 
c) 16 pounds 
d) 16 grams 
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.... ,,J,J..J.."'J.. <«_ 
·v <<< vY' Measurittg Your 222s ~~ 

rV' 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: ~ 

I 

0 

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

s T H w 
! l 

2 3 4 

G E 

5 6 

- - - -
2.25 1 ~ 5g 3~ 1.25 4·~- 2.75 H ~ 5 ~ 

22 23 17 5 32 
8~81!' 1l' 

~ 
~ 

~ 
~ 
tj 
N 
f:j 

! 
Aly/Y 

I 111 1 I' II i 1.111 111 TI 1•11 111 111 1 rr I ' I' 'I' jl I II i I\ l' I" f' rir ','I' I 'I' I II' I' 1111 
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STACKING UP ZEROS 

W
hy is the metric system based on 

10? Because our cniirc number 
system is built on multiples of 

!O. Tl"llnk oi il this way: You've got I. 2, 3. 

4, 5. 6. 7, 8, 9, and then you go back to l 
and just add a 0 to it-!O. Add another 0. 
and you get 100. How many zeros can you 
keep on siacking? Take a lock here: 

NUMBER OF ZEROS WHAT YOU GET 

0 •....•. one 

I .. .. .. . ten 

2 .• .. .. . hundred 

3 ••..••. thousand 

4 • • . . •.. ten thousand 

5 . • . . .• . hundred thousand 

6 .. .. .. . million 

7 . . . . ... ten million 

8 . . . . . • . hundred million 

9 . .. .. .. billion 

12 .••..•• trillion 

16 .. •. . .. quadrillion 

100 .. .. . .. googol 

googof . ... . .. googolplex 

Lost Billions 

II looks like there are billions and billions or the 
1Vord BILLIONS in this grid, but it only appears 
correctly spelled one time. It could be left lo 
right, up and down, diagonal, or even backward. 

B I L L I 0 N N S B B I 
B I L S B S N 0 I L I B 
I B S S N B I L L 0 N S 
L S N N B 0 B I L L N 0 
L N I 0 I I I B B 0 B I 
L 0 0 I L B 0 L I B I L 
I I L L 0 B 5 I L 0 B I 
0 L L L 0 N L B 0 I S L 
N L I B I L I 0 B B I I 

B 0 B I L I B S I 
I B 

B L I 
L B B 

0 B B I L 
I L 0 0 N S I 
I 0 0 N 5 0 L 
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Googols of Fun 1 7·15·15·7·15·12 8·1·19 
A googol is a REALLY big 

number. If a ten has one 
zero (10), how many zeros 
do you think a googol hes? 
Using a simple number sub­
smution (A= I, 8=2. C=3, 
etc.). see ;r you can break 
this number code. 

15·14 ·5 8·21·14·4·18·5·4 

26·5·18·15·19 

What'~ Beyond Googolple.x'? 

· · The rul~~ ?f -math s~y that you can ~eep oounting for intlnit~. 
Th~t means, numbers keep going and going, and there is no such 
thing_ all the lest or highest number. ll)f111ity is not· a ni.Jmber.:-it;s · 
a concept that something is never-endin,e. Mathematicians u!le 
oo·to rep.resent infinity iri mathemati.cal calcula~ions. . . 

Counting Forever 

The symbol 00 has been around for more than two 
thousand years. The Romans used it to represent 1,000, 
a BIG number to them. Around the year 1650, an English 
mathematician, John Wallis, proposed that this symbol 
oo be used to represent infinity, and we have been 
doing just that ever since. 

I f • r1 I 'T' 11 111 1 11 11 I ' f 'I' 111 r 111 1 11 11111 1 fl 1111111 11 ii 11111 ] '11 1 ii 11111 11 P J fl 11 11 T 11 J 1 111111 
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~ , , . 
o., Your Toes 

Use ihis fraction code to figure out tho riddle. 

CODE 
TLe w'.ti:e parl of each shape Is err.p:°f. 
Thfl ~haded pa:l oi each shape :s filled. 
Est:rr.ate how rr.uch o! each sr.ope is ft;Jl 
. ising ·he follcwmg rules: 

HOW TO USE THE CODE 

If the shape is almost ernpt11. call it 0. 
If the shRpe is almost full. call it I. 
If the shape is between full and ernpt11. 

coll ii % • 

look at the lracllon or number beb•.'; e<tch blc1nk. Usmg :he shapes connected to each 

·...-ord box, p:ck the shuµe lhot is doses: to tho: fracllor. er !".umber. \'/rile the letter of :hat 
s!iapc er: :he o!x.k. 

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

0 I 
2 1 0 1 1 I 

2 

w 

0 1 .l 
2 

I 
2 1 1 0 





CHAPTER 7 

BRAIN 
BENDERS 



Just Like 
Sherlock Holmes 

The fictional d~te<tive Sherlock 
Holmes is f tln1ous for using logic to 

solve coses based on clues he had 
observed. Logic and reasoning 
allow us to figure things out using 
known facts or clues instead of 
simplyyuessing. All or us use logic 
every day or our lives. although 

some people are better at it 
than others. 

LOGICAL MATH 

M
ost oi us, when we th ink of math, think of numbers. Bui 

not all math Lrivolves numbers. You've already 

explored some geomet~y activities in Chapter 5 1hcn 
involved Imes o:nci shG!:>eS. Another orecr o f moth th~rt does not 
hcrve to in,;olve numbers is logic. 

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 t hat totals 
100? 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 10? 

- - ii' il ' I' 'I'' J''' l'l' l'''I" 111 1''' 11 'I'' J'''l11T"l''' l1 r11 '' 'lq 'lirrf11r1·1·1·111' 11 
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4. If fhere are five apples and you fake away 
fhree, 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? 

B. A clerk in a butcher shop is 6' 2" tell. What 
does he weigh? 
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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 Dall~s. 

* 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 

Mar\J 

i 11rol"'I'' I' 1•111···1 ·11 1111•111·111•111•J11111•111111r111•11 1•11111•1 •ri1• 11pT•111• 
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IN THE ENCHANTED KINGDOM 

T
he logic puzzles on ih:s page :ake place in an er.chanted bigdom. o; a casile 
inl:ob:led by four prir.cesscs Ruby, Sapphire, Jade, and Top:n--0s well as 
their mother, Queen Dicunond, ui1u :heu iour pct dragons. 

Taming Dragons 

These princesses don't need anyone lo rescue them they are dragon 
tamers and have four days to lame their four drogon:;. Every day. each 

one must work with a dillerent dragon. On the second doy. Ruby 
tamed Spillire and Sapphire lamed forklail. On the third 

.;.<::- doy, Jade lamed Blaze and Topaz tamed Smokey. On the 
- 0 ~ ~ fourth day, Sapplure tamed Smokey and Topaz lamed 
, .. ! Forktml. Which dragon did each princess lame on 
1 each day? 

DAY I DAY 2 DAY 3 DAY 4 

Ruby 
Jade 

Sapphire 
Topaz 

The Marriage Proposal ~ 
Pr_, P,7 .,. 0 ·m:e to t:.e er . .::-.=te-:; code :o as.-: br F7:ncess Rt.c;"3 t\ r ~~~ . ~ ..... ~ 

hw.d m r:iarr.:i::ie . .c_t R±y 6~:fl li-:e m I e 0'.l'*'r. d:dr.: ;"J"-l to offend '\., ,,' 
?r nee r•,11.e. ··.Lo ·.vas ::er gucs:. ~o she ·old him t:l gc ·-her g:u<le:: and put one • 
bh-,; a::• .me white !)Cbb.e mb hi;; pw. ~ If H .. l:i· f,.<:,:s a black pebble. :hey will marry. II sl:e 
picb '1 while oi.e. t!:e p:ince v.111 have to go home olor.P.. 

As ·hn p•ln~e wAY:I cul :o the gcuue11. Ruby tollowcd him and saw him put two block pebbles 
ir.to i.P p~m;e. At !irst. she's dismayed but then gfil~ nn idf!{:. How ca11 Ruby trick the prince? 



IN THE LAND OF CONFUSION 

A 
11 lhe people 1~ '.he l~c of Conius1on ::ire e11her 

sages er ;esters. Sages are r.otcd for tl:c1r ho:t­

esty they always tell l:te truth. Jesters, how­

eve1. oie olwoys kidding crroi;nd and never tell the 

truth. Unfortunately, there is no way to tell 

one £1om the o:her just oy locking nt them. 

!ma V~si1or leaves her home m the Enchanted Kingdom crnd 

;ravels to the Loml ol Confusion While there, she meets three 

rr.en: Xmier, Yale, and Zachary. Ima asks, "How :nany of you 

are soges? '' 

Xavier says that he is not o jester. 

Yale says that Xavier is lying. 

Zachar\! adds, ''Yale is lying." 

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

Two Kids in the Land of Confusion 

lma kccos on waLl:mg. Just as she aµ;:)looche::; tl.e emperor"s 

p<1lnce. she finds a boy and a grrl siiling on the steps. and 

::ears three statcr:ie:its: 

I. "I'm a boy." says the child with black hair. 

2. "I'm a girl," &a\jS the child with red hair. 

3 . "Exactly one of us is a sage," says the bo\J. 

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

''I 'T ' I" llj 1111 11 T11111 111111T1T11l"'11111111111 11r11'1T 11I r l'PJ1 T'' 
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A Boast? 

Upon emenng the emperor's pctlm:e. Ima overheard a 

rr.an soy, .. 111 C.'TI a sage, lher. so is my son.· 

What can IJOU t ell about him or his son? 

Meeting the King 

Inside lhe palace, Ima went looking for lhe King, encl rihe met some 
sages. She asked thern il the King i s a sc1ge or a jester. and lhey told 

her tha1 they didn°t know. bu: tho'. accordmg :o the1: laws. he must be u 
ci:ize:1 ol ;he Land al Confusion, either a sage or a je~ter 

)t:st then. a rnan entered the hall ·...-earing a crown and a bec1uti lul 
purple cloak. The sages told Ima that 1l was the King, und that she 
could ask him whether he was a sage or a 1ester. To her question, Ute 
King : espondc<I, "i am o jesler. .. 

Immediate!._,, the sages cried: " Imposter! Arrest that 
man!" WhlJ? 

Einstein's 

You will find the 

answers in the 

Puzzle Answers 

section, page 131. 

Math Troubles Math Online 
'tlo 11ot worry too 1<111clf 
11bo11ryour dtf{rcuftfej 

f111+1trt11e1+14fiCj1 I Clll! 
11Hurc you 1<1/11c 11rc still 
'JYC4fcr.' 

-Iii be rt efltS rem 

For fun math games, check out 
www.mathispower.org. In part ic­
ular, see ff you can sofve the code· 
breaker puzzle. 

1111 T T I I ' ' 'I' I T I 'I' 1 •f 1 111 111 1 I 'J' 111 1 IT I 11 111 I fl I 'I ' 111 1111 'I'~ 111 I T ' 'I ' 111 f JI 
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I 
I 
I 
I 
I 
I 
I 
I 

"" 

Rea<f f '1e ~umbers 
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 al l the time. People who want to write short messages often substi tute 
a single number for a group of letters. For example, "LS" 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. 9ee if you can match 
the following people with their fancy license plates: 

1. Musician who plays a big horn. 

2. A person who is always lucky. 

3. 9omeone who is very polite. 

4. A person who is always happy. 

5. Someone who can predict the 
weather. 

6. A person who is hardly ever on time. 

"J-; Artis+. 

8. Someone who is impatient. 

9. A person with a bad memory. 

10. Someone who likes surprises. 

11. A frequent visitor to a skating rink. 

12. 9omeone who likes a particular 

sport. 

1
" ''I' I" ""1'"! 11 '1' ,. 111 '1' 'I" l'"I" 1111111 l"'l 1"l'"l'l'l 'l'l 11 '1'"f11 
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!Z:CC Al 

CR8TV lDRFL 4ZN8 
7. CR EAT IVE 

4EVRL8 I4GOT lOSNYl I 

H82W8 ZBA W8NC 

4CAST lOQ SK8R 
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Simple Symbols 

F'.ud1 :1;·mbol below eqt:a!s one of the poss:ole 

n:imbcrs in Iha box. Subs:itu!e Llie nu.'!lbors !or lite 

S'r"'l'.bol::; w :ha: the s:lbirac:ior. problems work. 
HINT: All numbe~s ir. the :op row ore grtt<.1te1 than 

or eqi.:a: :o their corresponding p!ace numbers m the 

bottom row. We have also left you lwo zero::; 10 ge: 
yon st cu led. 

~le numbers: 1 2 4 6 j 

~ C al O ~x 

;-, ~® ~a> o 

-- .._ 

•• 
., Q: Where's the 

best place to hide 
if you're scared? 

A: Inside a math 
book- because 

there's safety in 
numbers. 

0 ® 0 ~ 0 __:::*~~__!.~~~~~~~~ 
...,.. ________________ _ 

-. 
.ri:'~':-;: · · ";) 

..... ....... 
.. ,,, ' 

A Card Game / ' 

Two kid> piAy five 9•mesof gin 
rummy. Each kid •vin• the same 

num~of93mcs, but there are no 
tied games. How is this pos"ble7 

jJ.:>410 lf>e~ 

bu1~et<11 ""'""' •P!~ °"\l ,)lfl 

• , 

0 
0 

0 

: 

Buying Numbers 

Tlus conversation doesn't add up. Can you tell 
what's !or sale? 

Cuclomer: How much is l? 

Salesman: 30 cents. 

Cusiomer: '.'d like 11, please. 

Salesmen: TI= ....,,J! be 60 cents. 

Customer: Oops. l really need IM. 

Solesmon: No problem. Thal will bo 90 cenls. 

111 1111 11111 l'IT1t lr11 1•J1 r fJIJ 111• 11111 11111 11111 J' fl JlJIJ'l'J1 iTJ1 l11111 1'J'l'J lll 
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<W,rt,E @ (rt' d Brain Benders Lrwr 2? ':% 

The numbers I, 2 , 3 , 4, ond 5 appear in a row 
only one time in this number grid! The answer 
can be up, down, side to side. or diagonal. Look 
extra carefully-the numbers might also eppeor 
backward! 

1 2 2 1 3 1 2 3 5 
2 2 3 3 1 2 1 4 1 
121252212 
231431Ll25 
123423344 
415212133 
5311121145 5 
1221311512 
3112113321 

1 

" N\a~h 
II ~--· 
I\ pui.i.\es Mr. Math aske<:i :cur of his students to see !:ow 

many math puzzle books they could !ind in the 
public library. How many books did each stu­
dent find? Use the clues to complete the chart . 

I 

St.udent.s 

.Jasmine 

Kat.lvn 
~ 

Josh 

t: than 

TOTAL noW1\•r of 

pu1.1Je book.I fnnnd 

• or bnoS..g fl t h 
s l 1ulr11I found 

I. The four students found a total of 13 math 
puzzle books_ 

2. None of the students found more then 
5 puzzle books. 

3 . None of the children found the same 
number of puzzle books. 

4 . Jasmine found 3 puzzle books. 
6. Ketl1111 found fewer puzzle books than 

Jasmine. 
6. Ethan found ihe most puzzle books. 





CHAPTER 8 

PROBABILITY 
PUZZLES 
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A PROBABLE CAUSE 

Y
ou might be stu p:ised to know 'hot p robability rn 

a relatively new area of math. Probob1hly began 

lo 0e sti:d!ed m lhe mid-16COs. Thai may ~m 
IL<c a !ong lim"' ago. but remember Ihm people hove 
bee:: domg gcome:ry le: :housands of yecrs. 

probability: The chances of some1hin9 
h•pJ't'mng-~crually. the r•110 of rhe 
numbtr of umts 11 could hapP<'n compared 
10 rhe number of poss.blc things lhdl could 
h3ppen. For eumple wllctl you throw dice. 
)OU h.lve 116d\.lnces of 9•11in9 e.xh p.:irtic­
ular number. 

Prob9bility 1s i:".>·oJ-:ed on}· · rne ,.,.e do something 

where Yte cor '1 kno•t1 tr. advance .,.,.nal is gomg :o 
i':op; •n. \'/hen •:;e loss a coin m l!:c a:r, we i<now :t is 
go1r.g :o ccn.e bac:.C do·.vn. I lowever. we don't know if it 
will kmd as hoods or tl•ils. That 1s probability. 

·~_. .... , ~ . 
< • 

..,, ,~ot-

A Coin Toss 
The prob•billty of getting a head or a 
tall In any coin toss Is~ heads and V. 
talls. Do~ iimulated cofn·toss experi­
ment at www.acs.ilmudu/f acultylblliml 
}ava/progsinnotes/CoinToss.htm/. First, 
try 25 tone>. then 1001 ond th•n 500. 
Whtn we tri•d ft, we got 10/15, 50/50, 
and 251/249. 

Probability Scrabble 

Can !JOU guess how mon\j olhet words !JOU 
could make b!J using an\j of the eleven letters 
in the word PROBABILITY? Do yo:i •hmk you 
cci· 1lc 111uk• hhy words, or 1~ 1 • .e number closer lo 
1'.·:cmy? The11-1 is no way :o know excPpl by si!lmg 
cfrr:;n \'.l'li pcper and pen~il unu :11ukinq a !1st. 

for P.<:··· wc:d. y::>u can l3e ""' "1 

~ 
!etler c:s mcuy l::ncs as n OP!~l.!s 

.>·. rn PROBABiLITY for exa.'Tlplc, ycu 
...:: 1 cc .iu spell BABY !·,., lllse there 

.. r,, me two Bs, but you can't 
~.1..1..,,,.~1-..... spell ROOT. ho,.,ou~e :here 

:s only or.e 0. 



<kY@*4ft1ffff 1tWf Probabilit!j Puzzles lmtr&fff1(rty«<t#il]\ 91} 
I • .---1 • • ,. .. .. .. - ... .. ..... ... ..... .. - .... .. ... .. - ·-.... ,.' ...... 

I • • • , ... , ..... ,/' .. . ... 

PLAYING DICE~~~, ', / ' ,t , 

What If You Roll Two Dice? 

W 
hen you roll l:te <lie, you are playir.g with prolXt· 
bility. V/ith each roll, you are just as likely to get Can you figureoutwhatyourprobabilitiesar<> 

of getting a 1, 2, 3, 4, 5, or6if you roll two dice? 
1 as you are 2, 3, 1. 5, or 6. That means that you Willyourchancesincreaseordecrease? 

have one in six chances to get any number. And each lime 
you throw the d ie, the probability of getting a particular 
number remams the same. 

Vt JO 9/( Ol •WiWU/ ii!" · S•}UOlp JnO,\ 

Prisotiers Gatt1e 

This is a game for two players. To play, you will need the following: 

• Five pennies and five nickels (or two sets of other markers) 
• A pair of dice 
• Paper and pencil for keeping score 

Players should each have five markers, which are prisoners. Player I 
pierces his or her live prisoners in each cell of the top row. Player 2 
places prisoners in 1he bottom row. Players take turns rolling the dice 
and subtracting the smaller number from the larger. U the difference 
matches a cell number, the prisoner kepi in that cell goes free (is taken 
o !l lhe board). Whoever frees ell the prisoners first, wins! 

A Variation 
on the 

Prisoners Game 

This time, each player picks 
whe1e to put his or her pris· 
oners. Forexampfe. Pf ayer 1 
could put a prisoner in cells 
1, 2, and 3of thctopr0 ... 1 and 
cells J, 4, and S of the 
bottom row. Each roll of the 
dice frees t .. ·10 prisoners at a 
lime. Af(er playing several 
rounds. v1ho has the best 
strategy? 

111 11'1' 11
1
,, 

1

111
1

111r11
1

111
1

11 1i•11
1
1r1

1
111j 111 i 11 :•11i 11 i11 1

1
11 '1'11 i1!1 I 111

1
1rT •

1
111 
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Who Owns That Car'? 

1\ t':lan l~crrr.e in I) I· t:. n. ·1 ·/l--l!.11.·.e cepa:tmcnt :o 

:1:1qi~l1;'1 h:~ nev: car. He rc:quc::;l"'d n very speciul 
••• , .•. ,. pla:c "'·~:h l::c nu:noors <17 11770 i.'.'11 e 

~t1. nr1 t,..e !X:~~-et'l :.n:~ thµ r.v·~·-·r:'Jtl$ :non :;:r.d 
• 1 ·• · r:~ne ··'1 ;. .•. i ..: .,_:: .:.."E~or.os -.., ::io 0 Whof was fhe man's narne'! 

Lef / er Roll/ 
Un:tke lhe Prisoners Gome. this one c:iers 

eq1:u. c!:a."lces of ;;-_·ming to ail the plnyers, 
and you can hove as :nony as six people p in 
lhe ytune. Here rs what you ·,•,ili ne"d to ploy: 

• Piece or paper and pencil for 
each player 

• Pair or dice 

You O:so :iced :o n:a.<e a 
gmr.e co1d 101 eoch player. 
To do tha;, drm'I o five · 

squares-by-hvc squares grid­
you can use a ru ler to moke 

the tines stra ight, but i: 
doeim' t mailer if 

they· re 9':ob0ly. 

Then, lxive one player read the :ollo·...-:ng 

list o i numbers: 

1, 36. 9, 24, 18, 8, 6 , 16, 30. 25. 10. 24. 
10. e. s. 12. 2. 4. 12. 16. 9 . 12, 10. 9, 12. 
20, 6. 10 

Ai; eoc!! number is called out, each plcrye1 
should 'l:r:te it do':m in a ny o r:e ol 1he squares 
in ti:e g1:d. =I.!! aU t~e S!XJCCS arc filled. 
Somo numbers ·.•ill oppeo.1 tw:ce. 

Once you are done, the game ctln begin. 
Ploye1 s toke turn rollmg the two dice, multi­

plying the two results, and then covering one 
ntoniber on the g rid . The lirct one lo cover live 
squares in e row (in an\! direction} is the 
winner. 

Ill IJ T T 1'' 1J'lll ' Jij• I 1' 1111 11111' lllJ IJI 1111111 111 Jll ' Jli 1j11 '1 lt1j' l 'j' ll l ljl 
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_cd~.e~d~even • odd • oven • odd • oven • cdd• even •_cdd• oven • odd~e:-_._cdd 
• • 

• 

• 
§ 
> 
0 
• :g 

H
ere is a game th:rt uses er principle snn· 
ilar to the Prisone~s Game and Lei'er 
Ro:I. To pby. you will need l,·10 p!aye:s: 

Plaljet E (even) and Pla\jet 0 (odd). plus the 
fo[Jo.,,ing: 

• Piece of paper 
• Pencil 
• Paper clip 

On lhe count of three. bo!h players show 
ecch olher one w live lingers on one hand. 
Multiply the number o f lingers showing on one playe1 's 

Let's see, 2 x 3 ~ 6 
Thot ' s 011 even · 

number, so r winl 

hand by lhe nmnber o f lingers showing on the other player's hand. 
lf the product is even, Plrr'jer E .... 1ns. U lhe product is odd. Player 0 Y.1ns. 
Keep a !ally for twenty rounds. Which pla\jet wins the most rounds? 

You should hcr1e noticed !hal Plctyer E won many more games 
than Player 0 . Will Player E still v.1n if both players use rr spinner 
insleod o f their fingers? Try it. Use a pencil to hold a paper clip 
at the center o: the spinner. Flick the paper clip mound the 

spinner. Keep a tally !or twenty rounds. Now, which pla\jet won 
the most games? 

9pace 
for 
Tallies 

(see the foilov.ring page for possibic expiono1ionsJ 

() 
< 
() 

~ 
0 

~ 
~ 
P­p . 
• 

• 

• 

• 

• 
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What's going on? Why does Player E keep 

winning? There are two possible explanations: 
1. Ii Player r. crlways shows either two or 

!cur linqcrs. :he answer ·m:l ciwuys be even, 
regorcl'ess c: the r:unber c: lingers Player 0 

shows. Player F: ,,.-:;) wir: e•1ery :1r.'le. 
2. II P:ayer E :s tc:olly l:onPllt c'.la shews 

f:ngcrs r\Mciomly. !hen :t is the same as using 
the ~pinner. Player E wili -. .. ~n mosl of the :irne. 

To see why, fill in this multiplioofion table anci 
circle oil the even r.umbcrs. Wow! 

x 1 2 3 4 5 
1 1 2 3 -- 4 r 2 2 
3 3 
4 --
5 

.& When !.JOU look at the results, it's easy to 

see which kind or number i~ more likely to win! 

I I' Tl IJ II 1·1111 ,1 11111JIJIJll1111 11 11111111 11 11 11J'l il l] l 1 1 11111 ~ ,l ll l'l'J'"I''' 
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W 
hrn do yuu knov> about estimating averages? Each blank 

below represents cm overage value. Fill in the follo· ... 'ing 

:;tory with your e~timutes: o · 
I'm just an average ten-year-old who is 0 inches tall. I am in school for 

0 hours per year. After school, I eat a snack. Usually it's popcorn. One 

popped kernel weighs about 0 grams and there are about 0 
popped kernels in one cup. Today, we are out of popcorn, so I eat ice cream. My 

favorite flavor is 0 . I watch a half-hour TV show, but there is an average 

of 0 commercials every 30 minutes, so the show is really only 0 
minutes long. Before I go to bed, I still check under the bed for monsters. After 

all, there is an average of 0 monsters per bed. 

1111- One of the averages above is a mode. Which one is it? ----- --------

111 riT1'l'l'l 111llfl l11'l 11 1I 
Chapter 6 7 

ow 
averages: Therearcthr1?e\•1ays tOcdlculiUe th~illverAge. The mean 
IS what you get If you add up all the values and divide the toral by rhe 
number of values. This is rypicallywhat people mean when they use 
the"ord •verage. The median of a set of values Is the value in the 
mfddle ol the set v1hen the set is V.'Jlttfl'n in t>fdtr The mode of a set 
of valu~ Is the value thatO<Cur> mo>t often Mode ls usually used as 
lht! .aver~fwhrn the values are not nurn~1~. llJ...@f!;-eor hair color. 



Hi<l<let\ Numbers, Efc.. 
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 number ONE through TEN. In the grid, though, the 
spelled-out numbers have been replaced b1:1 the corresponding 

u T T E R H y T F L y T 0 p 7 3 y R 

T H E 2 (r 0 F 1 0 E A T H E R E)W E 9 s H 

B E p u T A p E 9 A c H B A G WH E T 2 M 
WH E N I 8 A N y T R E B MK 9 0 4 v A T 

j 

' 7 0 u R W8 H E A p p L E s p L E A S E 8 
I T I 7 N 0 T 0 D D I F 1 c B 2 B N 3 M 0 
B 0 P N E s 5 9 y s E E I 5 G 0 T MA I L 

MY c A T W HA T I 4 p H 1 R I N G S R I ' 

WH y 7 J I M L p 0 T T E R s R E W5 D u i 
I 

l T T H E p 0 N D I s F I L L E D WI 3 D s 1 
Iv I T A MI 4 T H A 2 u L D B E N I c E K 
IN y T H R T H I s I s A 4 A s T y J I 0 B 

l 6 T H E s H E I s T 0 1 A R T H E E D G E 
' H E H A s A B A R 9 A s T c 0 N C 0 R D H 

B U T I 6 D 0 N 2 R R y B E H A p p y p 

t'O 1 
• '-

[_]l"f11Tjrl q 11 1fl 11 11111 111 1111111 fl Ill JTr l I i-11 1111 if! Ji1 111 \1 11iTfl1111Ifl 11 11 1r11111 11111111 11 
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( C.Otif il\Uecl) 

digits 1 through 10. Circle the sentences as you find them 
and write them out with correct spelling, and don't forget 
the punctuat ion! HINT: The sentences are all horizontal, 

but not every line has a hidden sentence in it. 

~--
~ 

SA MPLE: _ _ I_o_@_,_t=e,..n'--e_a_t _h_er_e_. ___ _____ _ 

l. _ _ __ _ 

2. 

3 ______________ _ ---

4. _ ____ _ __________ ~ 

5. _ _ - ------- ------

6. _______ ~-------
?. _ _ _ ________ _ ___ _ 

8·----------------~ 
9. _ _____________ __ ~ 

ID.-------~ I 
~ 
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Ga.,,e 
Time 

SO WHAT'S LEFT? 

Y
ou muy ahe<:oy know what CJ remoin. der 
is: 1"s who:'s left ever after a di•.~s1o:i 

problem. Fe; examp!e 35 + 8 - I\ with o 
remamder of 3: 8 gees in:o 35 'I times. out smce 
'1 x 8 - 32. there is still 3 left over. 

The puizles in I his chapter arc the remcnnder 
of the book we've crammed il with !u11 uc:tivities 
lhul you didn't ge1 n chance to see 
in any o! the !)ro•,ious chapters. 

Work out each problem with a calculator. When you are through figuring, 
tum the calculator upside down to read the ans•r;er to the clue in parentheses. 

NOTE: Some calculators automatically display a decimal point vlith tvm zeros­
ignore those. because it may make your answer chlhcult to read! 

9,645 I 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) 

206 + 206 + 206 =(the opposite of t iny) 

188,308 + 188,308 = (laugh in a silly way) 

10 + 13 = (not hard) 

926 x 2 x 2 = (an empty space) 

'I l'l'l 'll 'I I' T' 'l' l' l"'l 'l' l"Tl'l'l' l'l' liJ'i'lil'Jll'''l ''l'llJll 'I 'i'j' l'l'JIJll 
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NETWORK PUZZLES 

N 
er:1ork p~zzles requi1e you to make sense ol u 

network that is presented to you. One o! lhe rnosl 

[amous network puzzles is the Seven Bridges 

of Konigsberg problem. 
In Konigsberg. Ge:rnony (now Kaliningmd, Russ;o). 

i:,e:e v1as an island in the middle c: a r:ver that no·::ad 
througr ·he c.ty. Al:e~ :he nver passed arou.-ici the island, 
it separated 1mo ;wo branches. Seven br.dges were bwlt 
so that the people oi the city could move around. 

network: An intc1conne<ted \ tructu.re, 
9roup.orsystcmofpointsandlines. There 
are many types o f ncr.-.orks; computer 
netv. orks, railroad ncl\,O<ks. bridg e net 
v.·ork' lnterntt n,t\.,or~s.. and soon. 

/1 map of the center of Ko1119sbe1g 
ioo.~s like rhis: 

Con you walk around fhe cify and 
only cross each bridge once? 

Try it. Trcce the mop of the city on a 
sheet o: paper and " •..,-clk" around the city 
with a pencil so lhot you trace over each 

bridge once and only once wllhout lifting 

your pencil. 

If the original problem seems hard, 
sometimes Ji helps to solve u simpler version: 

Suppose fhey built six bridges in 
Konigsberg. Could you walk around 
the city and only cross eooh bridge 
once? 

Why ts this question easier? How is it 

dilferen\ lrom the first question? 

Q: What's the matter with the math book? 
A: It has problems. 
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An Approach That Makes Sense 

Here's a method to help you with any number or bridge 
network problems-or any nelwork problems, for !hot 
matter. Firs'., turn the city map mto a diagrum wht:iit:i euch 
circle !Sa p:ece o! land oml t!U<.:h llne is o briogf!. 

7 bridg~ n~twork 6 bridge networ k 

r.ach CO! of land IS COJled a node. 
Ye-.:. start and end a: a m.x . .te (no: always enciing er the p:ace you s:ar.cd) 
011d lmvel along :he ".nes l hm connect thorn (lhe paths). 

Here is the general rule for solving a network. You look <•teach nodf! 
and <.:mmt now mony prnh~ .f!<ld out of that node. An even node has an 
avon number oi paths leading out of it. A11 odd node hos on odd number 
o l ix :tlrn. A ne'.work can be solved (traced •mthout lilti11y u pencil and 
crossing each paih exactly on<.:e) il the number of odd nodes is 0, : . or 2. 

Practice Solving Networks 

For each of :he follm.,1ng network puzzles. 

first figure oui ii it can be solved by counlmg 
the number of odd nooes. lf it can be solved, 
then mark 1t •:tith cu:ows '.O show how to ;race 
oroi:nd it and cress each path exactly once. 

. --·><1 . . _. ·----

It 's Perfect! 

Have you ~vcr hc.lrd of ' perfect" 
numhers? Th Py are v1hole nun1ber~ 

tha t are equdl to the suo1 of their 
proper divisors. for example, 6 is a per· 

feet number because 6- 1 ~ 2 + 3. 01her 
perle<t num~" Include 28, 496, 8128. 
33550336, 8589869056. 137438691328. 
23058430081399>2128, ind 26584559 
91569831744654692615953842176. 
How do you lh1nk they calculated 

lhat one? 

,, ----
Iii 'tt ' I 1 i I J 1 II I If TI 111 i J q ' I' 'I I' I' 'J II I' 11 1'' I' if q I I '11 i • ." J "rl '"I" I' '' 
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Number Patterns 

See if \JOU cen figure out the next number in each of these eight sequences: 

Sequence 1: 4, 6. 8. 10. 12, 0 Sequence 5: 3, B. 12, 24, 48, 0 
Sequence 2: 6, IO, 16, 20, 25, 0 Sequence 6: 1, 3, 9, 27, 81, 0 
Sequence 3: 3, 7, 11, 16, 19, 0 Sequence 7: 1, 1, 2, 3, 5, 8 , 13, 0 
Sequence 4: 4, 9, 16, 26, 36, 0 Sequence 8: 1, 2, B. 24, 120, 0 

HOPSCOTCH MATH 

Bel \jOu'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 I, so don't count it. • As you keep hopping up the 
board, add 2+3+4+5+6+7+ 8+ 9+ 10. • Tum around and hop 
back down the board adding 9+8+7+6+5+4+3+2 for a total 
of 98 points. • On your second tum you would hop on I. hop 
over 2 (so don't count ii), and keep on going. 

QUESTION: 

How many turns 

would it toke to 

get 380 points? 

1 I 'l'I' IJ 'j' ' q1J1 r1111j llJ'll 11111111111 •11 111 111111 1 11111 •1111 J1I T l'llf1 
Chapter 1 2 3 ' 4 5 
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COLOR MY WORLD 

I
n 1893, Francis Guthnc a slauen:. 

·;10ndcrcd whether any map 

could be colored \'.~th four 
colors or fewer-:o illustra1o :ho 

bordors. coun:nes 1hm shu1e u 
border mus: be different co!ors. 

Try lo color tl:e rr.ap of Afrn:a 
using only !our co!ors. Ttus may ~ 

harder lhcin it sounds, but It :sn': 

Impossible! HINT: Choose one color c:nd 
fill in os mony countncs as possible . T'.rien move to the 

second color. the lhi1d. and-finally-the fourth. Countncs 

• l:at shore a border cannot be tl:e sane color. "" 

The Burden of Proof 

This seemingly simple quest ion puplexed mathematicians for 
~ars.. In 1976, two mathemat1C1ans. Ap~I 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. 

qr ''[' I' Jt11111t111 J'll ll 
Chapter 6 7 

Craz1:1 Quilting 

~ This quilting figure isn't o mnp, hut the same 1dco 

is trne you should be able to colo1 oll the seciions 

using on1y lour colors. so thot no :v:o sections that 

touch ore :he same color. HINT: This puzzle is eosier 

1f yc'.l start lror.i tl:e =ddle and work yoi;.r wa1 out. 

111111r1• 1111111 11 I" I' l'I 11'1' 111r1'l'j'l' l1'111 
8 9 Appe11d1x 
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AN UNSOLVED MYSTERY 

T
he p\1zzles m this book hove onswe1:>, bu1 them are some fomous 

ma·hema:icul puzzles :o ;•:hich no one knows the answer yP.t. 
Maybe you w1U so:ve o fa;nous unsc:ved puzzlt1. 

Or:e s11ch puzzle is knovm c1s the Goldbach's Conjecture. Tho 
cun;ecmro is as follows: All even numbers greater than 2 can be 
written as the sum of two prime num);>ers. (Remembe: a prime 

number is one t:lut can oniy be divid~ by ! and itself.) 

No one has proved that tlus is always l1ue or disproved 1t by 
:mciing on exom ple that d cesn'I work (a counter-exc11nple). Hero 

ore examples lhal illustrate Go!dboch"s Co:1jecmre: 

6=3 + 3 
8 = 3 + 6 
10 = 3 + 7 or 5 + 6 (there rnay be more than one answer) 

Con you find two prime numbers that add up lo the 
following even numbers? (You may want lo use the prime 
numbern you found in Chapter 3.) 

12 - + 34 + - -- --- ---
14 - + 46 + 

16 _ _ _ + --- 58 - + _ _ _ 

20= + 60 + - -- --- - -- ---
24 = + ---

Young Math 
Geniuses 

Solving famous puules Is not only for 
mathematicians v11th a lot of educa 
tion. In 1995, two nintl,.graders found 
an oroqmal solution to this proulem: 
Divide ~ny line segment into ~ St?l 

numb..r of equal parts using only a 
comp.o.s and straightedge. Van•toons 
or th" p rob!em date bock to the lime of 
Euclid (300 •.c.). Find out abou t their 
solution at www.gfocodtmy.org/GLoD. 



Arouti<f, ati<f Arooti<f, ati<f Arooti<f We Go 
Tlus tnplc wh!rligig pa;tern, or Ntnskclc, 1$ a very old and po·::erfu: symbol. Si!!ce tne ancient 

Celt!c people of lrcla:'ld though! that tr.a number 3 was both sacred anci magical, they mcry 
have behoved lhat this i;ymbol brought good luck and protection lrom e\rjl, Somcllmcs the orl1s'. 
would add tiny lines or do~~ to make the pattern look like cm animal. a flower, or a hllmon face. 

As you \I/ind your wa11 through 
this m11&terious triskete, llnd 
a bird In n nest, on elf in 
a point11 hat, a fish, two 
snakes looking al 
esch other, and 
o bird with a 
big beak. 
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. · T~af's Jost about Ri~'1f 
Take o wild guess at how many daisies are in this field. Write your wild guess here: _ _ _ _ _ 

Heu,,·s a hanciy trid lhot >:nil 

help you toge: c:osc to tile 
cc:rect n;;mber c; <lais:cs. 

1. Use a ru :e1 and a 
br.gh:Jy colorA<:l ma:ker 
to dMcie the !)ic:urc mto 

<• ·1u:nber ol c~ual s.~ed 

boxes. lne boxes don't 
!iove to be pc!fecliy 
sq;;are. anti i~ doesn': 
m~ttter how many boxes 

you mc:Ke. as long as 
t~ey're tl:e S(nne size. 

2. Coi:nt ·he !!owe: heads 
(nc· the sterns) in 01~e oi 
tl:e boxes. CotL-it !lowers 
tnut are more them hull 
in :he box as one :!o.,;·cr. 

3. Now multiply tl:e numoor 
cl f.ower s i:t one box by 

the total numbei o! 
boxes on the p icture. 

This answer i& based on rensoning and is called an estimate. An estimate is still a guess. but it's an 
educated guess. not just a wild or1e! Write your estimate of the number of !lowers here: _ _ _ _ 

How do your two answers compare? 

It' 'I' 'I" l' il" "I' 'l''2l 1 1111 ,11•1 ·311111'1'11 ' "I 4"'1 fl ·T" l's"I' 1'111'"1111 ci,. p•er 1 



T~e very Last cross-~umber Puzzle 
Viell. you've corr.c to the end of :he book. 

But before you go on your wc.y. here is one last cross·nur:ib-:;r puzz'.c you can en;oy! 

Across 
: _ If "er cut :1crs nine lives," t'.ien how 1:1any 

lives do nine cats h:1ve? 
3. How :nar'.y cards are in a fiJll deck? 
5. The number '.hcrt rn t·No r.umbers ofter 

5, three limes in a row! 

7_ How much is se·;en sevens? 
8. How mcmy cloys ore in c1 ye<:J? 

lO. How many Dalmmians arc m tho: 
c:cr~sic movie? 

l l. How mcrny hours arc in a dcr:r? 
l?.. V.'hol's between 5 and 9? 

15. It ta.1<es eight rows of eight checkers 
lo fill a checkerbourd. How :nany 
checkers is ihm? 

16. Hmo; mony s:otes ore in the United 
States? 

Down 
l. A score :s twenty yeors. How many years 

is ··:our score ar~d seven"? 

2. XVII m Arabic numters. 

3. How would you see "quarter lo six" on <1 
d1g1tal clock? 

4 . . A. i:1onth can hc.ve lbis many days, but not 
often. 

6. V./hars an ear;y bediime? 

I! 11tT111•1 1111 111T1iiit111111•111 
Clioptcr 6 7 

9. This r.uml::er is a palindrome. 
IO. A dozer. dozens is called a "gross"! Ii you 

nave G gross of pe1:c.Js, hO'.'i lllClny pen· 

c:.!s do vou have? 
' 

11. Tnf.e on unlucky number ond douvle il. 
13. :low many !'.)Cnnics equal three quarters? 
t 4. V/hct 's let· of o oollor if you spend a dime 

<:n<l :•:10 nickels? 





APPENDIX A 

Glossary of Math Terms 

Arabic numerals 

A numeral system thot relies on ten digits-0, 
l. 2, 3. 4. 5. 6. 7. 8, o nd 9. The Arabic nurnerals 
me what 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 di'.~de the total by the number of 
values. This is typically what people mean 
when they use the word average. The medion 
of a set of volL1es is the value in the middle of 
the set when the set is written in order. The 
mode of a set o f values is the value then occurs 
most often. Mode is usucrlly used as the 
average when the values are not numbers, like 
eye or hair color. 

Binary system 

A numeral system that uses I ar.d 0, where I 
represe'.'lts "on" and 0 represents "of:." Our 
computers rely on the binary sysiem. 

Calculate 

This 1erm originated from the Greek word 
ka!yx- pebble or small stone because a Jong 
lime ago, Greeb used small siones to do 
simple calculations. 

Centi-

1/100. 

Oeci-

liIO. 

Oeka-

10. 

Digit 

A number but also a \Vord for "linger." 
Coincidence? We think no:. lt's •;ery likely that 
the first people :o start counting used their f'.n 
gers-iust as litile kids continue to do today. 

117 



Glfiltir ""~;rl The ~ING~IC>."' · Math Puzzles Book ~ 

Fibonacci series: A series o[ m:mbcrs thot 
' 

beg:n w1:h I, I. 2. 3. 5. 8. 13. ond ~on. · . ..,::ere 
ihe :we first nun:bers add up lo the third 
U-1 = 2). the second and third r.umbers add 
1:p to the fcur:h (l 1 2-3), and so on. This 
sequence wos de;~sed by Leonardo Pisano 
(f1b.">noccil. a malnP.mmicion wilo lived in 
Pi:m, ltO:y. between I I 70 and 1250. 

Geometry 

A study c: physicol shapes. i.Jterally, geometry 
:r:ecms ":o rneasu:e the Eor!h." 

Hecto­

!00. 

Irrational 

In rnotherr.at:cs. irra!ionol numbP.rs 01e those 
Ihm connct be rep~esentcd as c: frctdion il-.ey 
go on forever emu eve~ •.vitl: r.o repeutmg pa;. 
tern. 

Kilo­

l,000. 

Mathematics 

Based on 'he Greek word ma!'!fhancm (to 
learn). malhemat:::s measures and describes 
tl:e \ •101 Id 'Nith numbers ond symbols. 

Milli-

1!1.0DO. 

Network 

An interconnected struciure, group. or system 
of points cmd lines. There ore many types o! 
ne:works: computer networks. railroad net­
works, br.dge networks. Internet networks, and 
soon. 

Obelus 

The symbol .. _,. " used to indicate di·v;sion. Tho 
word comes f rorn lhe Greek word o.be!os. for 
spit or spike. a pointed slick used for cooking. 
The l'!ymbol has been used as a dMsion 
symbol since around 1650. 

Pi (p) 

This number represents ll-ie ral:o of circumfer­
ence (the dis!ance circund the crrcle) on<.l 
d:omeler (the dis!ance across the circ!el. Tlus 
nu:n.ber 1s !he same lor all cl!c!~. no :n;:ntor 
what their size. 

Polygon 

A geometrical iiguro ;·.~th ihree or more sides. 
The term polygon ;s from l!ie Greek roo:s pol: 
{monyl ar.d gonus (kr.ees). Greeks ;bought ol a 
polygon as a s!:ape of many angles. which 
loo!: like bem knees. 

"'1'1•1 11 I" I' l"T il '"I lll 'l' l' 'T1'l'"I"' '"I Pl'' l' j'''""l 'np 111•P111• 
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Prime number 

A num·oer lhClt is di\~siblA by just two ci'.fieren: 
numbers. I and itsell. Seven is prirr.e because 
~t cetn only be di\~ded by 1 and 7. E:g'.lt is no: a 
pnrr.e number because besides i and 8. it is 
Cllso di•,isible by 2 or.d 4. The 'Nord prime 
comes from primus, :he !..ati:i word for "f'1's:." 

Probabilit11 

The cl:ances of something happening acm 
ally, the ratio of the nur.-iber of iimes it could 

l:appen compared to the number of possible 
ihmgs lhCll cou ld happen. For example. wnen 
you throw dice, yea hove 1/6 chonces or gel· 
:ing eac'.1 particular nur.1ber. 

Roman numerals 

Nume1als I (!). V (5). X ( 10). L (50), C (!00), D 
(5001, M ( 1,000). and so on. 'Nhich were 
invented by 1he Romans and are still used 
:oday on clocks and in a :ew other cases. 

Solar s11stem 

The sun, nir.e planets that revolve around it 
Mercury, Venus, Earth, Mars. JupiifH, Saturn, 
Uranus, Nep:une, ond Plu:o-as well as ctll of 

their rcspc-ctive moor:s, comets. ar:d asteroids. 

Solidus 

The slanted bar "(' used '.or iraciions and di•.~­

s:on. lf.u ing :he Ror:!Cln Empire. the solrdus 
-. ... as a gold coin. On t~e reverse of the coin was 
c picture 0: a spear bearer, \',ith :he spear 
going from lower left to upper r'ght. This speClr 
l::ec·ome :he symbo~ for !racl!ons and cll\~s1on. 

Tallies 

S1n1ple hr:cs that each rcprese:it one object 
ar.d are used for simple counting. 



APPENDIX B 

Read All about It! 

Anno's Mysterious Multiplying Jar 

by Mosoid1i10 o.:tci Mitsumosa Anno (Pnilome! 
Books. ! 983) 

Counling on Frank 

by Rod Clement (Gareth Stevens Publishing, 
1991) explores how you and you:- l."Tlaginahon 
can make counhng ...,ti]d! 

Easy Origami 

by Joh.."! Montro!l {Dover Publicouons. 19921 
shows you how to n:ake basic origami folds 
and how to ma.'<e ush. birds, boots, and 
windmills. 

Grandfather Tang's Story, A Tele Told 
with Tangroms 

by Ann Tompert (Crown Publishers. 1990). 
Changing tangrom ;:>ictures tell the sto1 y 
abou: two !oxes and a dangerous game that 
m:ght get one of the:n b l!ed. 

The Greedy Triangle 

by Mcmlyn Bums (Scho!as:ic, 1994). Whai if a 
dissatisfied triangle •. .,.anteci more sides? In 
this stoiy. u triangle changes into o quadrilat­
eral. then a pentagon. then u hexagon. ond 
keeps growing. Will it ever be happy? Hr.d ou: 
b}' reading The Greedy Tr:angle/ 

How Much Is a Million? 
by DaVld M. Schwartz {Scholastic, 198!>) shows 
a mllhon, a billion and a trJhon in pictures 
of chikire:i, goldfish, and stars. If you can 
imnginP. a million. then how much bigger is 
a billion? 

If You Made a Million 

by DaVld M. Schwoitz (Scholastic, 1989). 
Read this book if you ore curious to explore 
what a million dollars looks like and what it 
CCtild buy! 

12 1 
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Is a Blue Whole the Biggest Thing 
There Is'? 
by Rcr,ert E. Wells (Alber: Vfnltman & 
Company l 993) s:retcl:e::; your mtnd' s idea 

abol.1 how o.g is rec!!y big, f•orn lr.e b.ue 
·:;hull! to :he s:ze of tr.P. univl!J .:1..-. 

Jumanj i 
b1 Chr.s Von Allsburg :t'!ough:cn Milflm 

Compor.7•. 191:ll ). Who: :i a re:: of dice cmd a 
rnova on tl.tt game board 'NCJ:> rttol? Read and 
fig~w ow the probability of thn nnxt move. 
Th:~ I 100k was made in:o c: n:ovie-did you 
SF.ft 11 ·'I 

The King's Chessboard 
oy Du .id Birch {Puff;n Pif!CI Piµo:: : 9B8l. When 
u w1~c :r.::11: osb +eking to double his gift cf 
1 ice e·1ery day, c:on th<:! king really grant ·he 
•.·.~se man's rcqw~st'I !Aar.i how tl:e po•...-nr of 
doui::!mg com~nces l:1e king faat the hi;m:Ole 

·:,:se mnn ho;; u lessc:: ·;:crtny "'ten ol .<mgs. 

Math Curse 

i::y Jen S:- e..;c::a and Lane Smi"li {Vi.""ng. !995) 
1rnagir ·:; ·v!:al 1: ·,,ould he liktJ .. e·;ery:h1r.g 

yo"J. .ook al turns into { I math problem and you 
did:i't J:ke math. l!i this runny story. the clever 

g:d cven:uat:y b1 "10..::s the math curse . 

Origami, Plain and Simple 
by Rcoerl N!"<1!e a::d T'r.ornas l lul! (S:. 
Moit1n::; Press, 1994) is c: g1 eot book fer 

bcgmnors-il even shows you how '.O make 

on t!nl:re chess se; iron: paµe1. 

Roman Numerals I to MM 

by Arhm Geisen !Houqhton M1l:lin Cc:n;xu:y. 
1995) 

Sit Cumference and the First Round Table 

by Cinciy Neuschwande~ (Charleso:icige 
Publlt.hi1~g. 1997). ln this '.un ta:A, King kl~u=-·s 

:.Cnigh1;, lly out a va:1c:y of shope.; for tab!es 

u r · u krug!:t's sor. !ind~ t~e b.!s: ~oh.:cor.. 

What's Smaller Than a P\JS!m\l Shrew'! 
ny lioben E. Wells (Albf!rl Wlmman & 
Cornpany. 1995) can help you imagine how 

!'lmul! rs really small-down lo a parhcle that 
is smaller ;hon a :nolecule. 

• 11 '"I ' 'I I 't 'I' 1 T 1 T 1 • 'p rr1 ' • 1• 111 • 111 11 T 11 11 r J,' 1•11 111 • 1 •"I "• 1 • 11 p 1111 
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page 2 • Roman Numerals 

C + I 
Answer: CLOCK 

+ 

4 -erry 

Answer: WATCH 

page4 • When in Rome 

[149 I 14 2660 922 

lLl8-.! u 
149 922 411 29 

~ 

N u M B 

PUZZLE ANSWERS 

1606 14 '· 61 

R AIL 
8 1606 J 751 

E RIS 

page 5 •Hidden Numbers 

I . I love my computer - when it works! 

2. B~ r~ed of smoke ofter sitting by 
the compfiN!. 

3. My mother likes to ~igh'tomotoes@nillery ,__ __, 
scale in the store. 

4. Annie waf ev~~ early for school lost week! 

5 . We con stu~u~dirty backpacks in your@ J . 

6 . We like the mirrored m~e_ r:_<iom ot the fun park. 

page 6 •Practice Your Digits 
$!>} 1:1 

3 - 3 4- ~ 2 3 

4 1 1 2 2 

2+ -4- -3 ~- -4 . 
2 3 1 4 3 . tt.c J 
4 -,_ 2- --1- --2- · E i 
. .. 
4 2 j 1-.. ·2 3 4 ; 

3 3 14 2 3 ' 4 · 

4 2 j 4 2- ·4-r-3 I 
' 

3 2 1 3 2 4 

2 2 ·4 2 3 4 

4 1 4 1 2 ·~ IE 

page 7 • On or Off? 
T·0 -0 -T-H T-H-1-R-T-Y 
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PUZZLE ANSWERS 

pages 10- 11 •Making Sense of the Irrational 

OIGIT VALUE 

0 1 2 3 4 5 6 7 0 9 

25 ' 
24 \ ,_ 

I \ ' 
I I 

I \ I \ I 

23 

22 

21 

20 
- ?' 

\ I 

\ 

19 
18 
17 

16 
~ I 

• \ 
\ '-

co 15 .... 
i3 14 
0 .... 13 
0 

I "' 12 w 
"' II ::0 

I I 
=> 10 ;z 

9 

0 1--r 

7 

8 ·-
5 

I 

4 

,_ I 
• I 

3 

2 

~-

page 12 • Let's Get Packing 

Call Kelly Short for directions to S tote pork. 

2. Buy sun block and bug sproy. 

3. Check the floshlight bGtteries. 

4. Fill water bot tles. mGke snocks. and get chocolate' 

5. Pock ponchos and extra socks. 

6. find binoculGrs and bird books 

page 13 •See What I Mean? 

r '.J°1 -<? 

!\:,• --:a. ~\1,1 (' '} rd "':!Y ~ ( ;ye· \•' \ ,, ' •, t 
I ' , • ~ 

~.n ·.·. 
"'~-1 -·~w;.,_ 't11 ., ~ ' 

' '•. '. · .. 

page 16 •Clock Math 

10 + 12 = T 
3 + 4 = 0 

10 + 9 = _Q_ 
1 - 3 =I 
5 - 2= H 
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11+4= H 
8 + 3 = u 
11-3= R 
11 - 1 = -r 

12 + 12 = y 
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page 18 •Numbers with Direction 

• 
14 21 ! 13 2 5 18 

N V IM B E R 

12 19 
' 

14 5 I 
L l I N E l 

page 20 •Connect the Dots 
-

Do in 
Addi t ion Subtraction order 

A. -3 + -5 = -8 -3 - -5 = 2 -
B. -4 + 2 = -2 4 - -8 = 2. 

C. -1 + 5 = Lf 5-2 = 3 
D. 4 + -8 = - If - 4 - -2 = -2. 

E. 7 + -2 = 5 7 - -2 = q 

F. -3 + 3 = 0 -2 - -2 = 0 

G. 3+4= 7 -3 - 4 = -7 

H. -2 + -2 = -'-t - 1 -1 = - 1. 
L 

• •• • • , 

125 

page 21 •Magic Squares 
There is more than one way to complete the 
magic squares, but the solutions will be similar. 
Here is one way of solving each magic square. 

Magic Square 5 

8 3 4 
1 5 9 

6 7 2 
Magic Square 9 

15 5 7 

1 9 17 
11 13 3 

Magic Square 1 

4 
-3 

2 

-1 o j 
1 5 

3 -2 

pages 24- 27 • 
Solve a Cross­
Number Puzzle 

' 

Magic Square 10 

16 6 8 

2 10 18 

12 14 4 
Magic Square 0 

- -
3 -2 -1 

-4 0 4 

1 2 -3 
Magic Square 4X4 

16 2 3 13 

5 11 10 8 

9 7 6 12 
. - -

4 14 15 1 
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page 28 • Cross Sums 

page 29 • It's My Favorite 

I LOVE TO ADD 

page 35 •Multiplication Boxes 

-4 5 7 10 

-9 -11 

~ 30 -10 J 

21 -3 -18 

-5 10 - . - "" 
?lr.,..l , -6 ) -21 - 1008 

J 

page 36 •Musica l Math 

'1 s 
5)95 4}72 

1_5 If/ 
7)175 3) 141 

J. If tj. 
8)168 6)264 

33 3 1 
8)264 6)186 

;i_q L 
' 

3}87 6)84 

'• .. J 

" 

N Y/ W 
12 /21 ,L9 
~ A YI 

/a 22 ft4 

What comes before a tuba? 
Answer: A one-ba! 

page 41 •The Sieve of Eratosthenes 
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page 45 •Squares and Radicals page S 1 •Your Number's Up 
S' = 75; 6' - 36; 71 = 49; 8' = 64; 9' = 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 

B1 EB Ehl Etl tH 
__!__ _Q_ ..§_ ..L __!__ 

fE ~EE EE [EE rn 
2_ _g__ ~ ~ ~ _E_ 

~EfJEB~EE 
R _ _Q_ _Q_ _I__ 2_ 

page 47 •A Radical Sign 

,·9 = 3; '.'16=4: ili = 5; 019- 7: '<'64 = 8; 

\'Sl = 9; \' 100 = 10. 

page 48 •On Your Mark! 

l,f9 l..:L to get ready. 

-3+4IJ fo r the money. 

~_!±_ to go! 

1 forthe money, 
2 for the show, 
3 to get ready, 
4 togo! 

14~21 2 for the show, 

page 50 • How Four Can You Go? 

2= (4 X4 +4) + -.'4 9 = 4 .,.4 +(4 +4) 

3=(4 + 4 + 4)+4 

4= \' (4x4x4)-4 

5= (4x4 + 4) + 4 

6- (4 +4 -'-4) + -.'4 
7 - 4+[(4+ -.'4}.;. "41 

8=4X4+4+4 

10-4x4-4-..:4 ,.... ,.... 
11 = 44 + (\: 4 + \' 4) 

12='\'(4X4X4)+4 

13 = (44 : 4) I \'4 
14=4+4+4+ '<'4 

15-(4x4)-(4+4) 
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1 ONE STEP AT A TIME I HOLE IN ONE I A LONELY 
NUMBER 

2 TEA FOR TWO I DICE IN A MONOPOLY GAME 
3 UTILE PIGS /THREE MUSKHEEHS 

4 QUARTERS IN A DOLLAR I 4 PRIVET DRIVE (The 
Dursleys'address in HorryPotce1) 

5 POINTS ON A SlAR / OLYMPIC RINGS/ SCHOOL 
DAYS IN A WEEK 

6 HALF A DOZEN I LEGS ON AN INSECT 
7 DWARVES WITH SNOIVWHITE /DAYS IN A WEEK 
8 ARMS ON AN OCTOPUS I OUNCES IN A CUP I 

FIGURE 8 IN ICE SKATING I EIGHT SIDES ON AS TOI' 
SIGN 

9 CAT LIVES i PLANETS IN OUR SOLAR SYSlEM 
10 FINGERS OR TOES I COMMANDMENTS 
11 PLAYERS ON A FOOTBALL OR SOCCER TEAM I 

APOLLO 11 MISSION ro llfE MOON 
12 MONTHS IN A YEAR / NUMBERS ON A CLOCK FACE 
13 AN UNLUCKY NUMIJEH/ STRIPES ON THE U.S. FLAG 
14 FEBRUARY 14 IS VALENTINE'SbAY 
15 MINU1ES IN A QUARTER OF AN HOUR 
16 OUNCES IN A POUND 
17 TITLE OFA TEEN MAGAZINE/ AMERICAN REVOLU-

TION STARTED IN 1776 
18 HOLES ON A GOLF COURSE I AN AGE WHEN YOU 

AR[ OLD ENOUGH TO VOTE 
19 1984 (title of a book) I BUILDING 19 (a discount 

store) 
20 FINGERS AND TOES (all together) 120 THOUSAND 

LEAGUES UNDER THE SEA (title or a book) 
21 ANOTHER NAME FOR THE GAME OF BLACKJACK / 

THE CENTURY WE ARE IN 
22 FEBRUARY n IS GEORGE WASHINGTON'S 

BIRTHDAY 
23 MICHAEL JORDAN'S NUMBER I CHROMOSOMES 

IN A HUMAN BEING 
24 HOURS IN A DAY /TWO DOZEN 
25 DECEMBER 25 IS CHRISTMAS DAY I A SILVER 

ANNIVERSARY 
50 U.S. ~IAlt~ / STAHSONTt-IF U.S. FLAG 

100 "ONE HUNDRED BOTILES OF BEER ON THE WALL" 
SONG I PERFECT SCORE ON A TEST 
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page 54 •Shape Changers 

T H R E E 5 Q U A R E 
>croo VD/\_Jro 
ME A L 5 
uo_r1v A _J 
page SS • Six-Sided Math 

~ 

DA Y 
LJ_J/\ 

page S6 •Hide in Plain Sight 

VWMOB VHJKCWF [Hf 
ATHG I lt OP(; R UMLO C 
NWMVSFJENHEZfHM 
G J V I I I V II 0 H N C N F 0 
LF~ZEHOPC-~FIPL 
E OWMCFVIEMVJOL AE 
CHJKTOl'NFREGER:t 
SO CSJHS[)V lETNAL 
J Y K Y l Y ( l 0 9 N A I L A 
M J A A A Z M C J K 0 H L L R 
SYA f~ AYSU,llUKfEA 
0 C A A A K J L N H £ 0 N l P 
F Y J Y H Y K A 0 H N F I 0 C 
SOFSOJSR•-Tl'LhlO 
V P E R P E N [) I C U l A R J 

page 57 •Life of the Party 

1 2 3 4 5 6 7 8 9 
p 0 

'--
I N T L E 5 s 

page 61 •The Last Straw 
Tape the lips of three straws together to forn1 a triangle 
that lies flat on the table. Now, take therem<1inin9 three 
straws and tape them so that one stands upright from 
each of the three corners. rinally, lean the three straws 
towctrd the center and tape <111 three tips together so 
that you have an open pyramid. This 1s called a "tetra 
hedron: and it is made up of one triangle lying flat on 
the table plus three more triangles for the up11ght side. 
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pages 64-65 •On a Treasure Hunt 

The Windy Hill 
1. He1 fotherwosofroidofqhostsandwouldn't 

wanr his money c/o~e to the cemete1 y. Cross 

out the cemetery. 
2. Cos/1 Steele did not like small dark places 

either. Cross out mine slMft, well, and cave. 
3 If lie buried the money, If would be co the 

north of his cabin. There are no under· 
9round hiding places left north of the 
cabin, so he must not have buried hrs 
money. Cross our di no bones. 

4. If he hid it aboveground, 11 would be south of 
the cabin. Both the barn and the lone Pine 

<1re north of the cabin, so cross those out. 
5. If he didn't hide it in the well, 1/Je11 hedidn't 

hrde 11111 the windmill, either. He didn't hide it 
in the well (you've dlre.idy crossed it out). so 
you can cross out the windmill as well. Now, 
the only other hiding place left is Windy Hill, 
which is the answer 

page 66 • A Square Deal 

4 2 4 3 1 3 4 2 4 
2 1 2 4 3 4 2 l 2 
1 2 4 1 /. 3 4 2 3 
3 4 3 2 1 2 3 4 1 
'1 3 2 1 D'I 2 l 2 
3 4 3 2 1 2 3 '1 1 
l 2 4 3 2 3 4 2 G 
2 1 2 4 1 4 /. 1 2 
4 2 4 1 3 1 4 2 ~ 

page 66 • The Domino Effect 

]14:·: :::::: .. 
. ....... . . . . . . . . ' 

Dominoes work by matching the open numbers, so 
that a 1 goes next to a 1, a 2 next to a 2, and so on. 
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page 67 •Picture This 

R 
page 75 • 
Star Power 

- ® 

pages 72-73 •Not by a Long Shot 
Giraffe 

page 74 •Hink Pinks 

I. Pile of games that 
weighs 2,000 lbs. 

2. 5,280 foot grin 

3. Two pastries that are 
each 12 inches long 

4. Very difficult 
3feet 

5. Rubber boll that 
weighs 16 ounces 

6. 28. 4 grams that 
jumps quickly 

FUN TON 

MILE SMILE - - -

SWEET FEET 

HARD YARD 

ROUND POUND 

OUNCE POUNCE 

7. Urgent message that KILOGRM~ TELEGRAM 
weighs 2.2 pounds 

pages 76-77 •A Weighty Matter 
Blue whale 

page 78 •Measuring Your ZZZs 

N i-' 0 Es ~ T H ... , 6 £ 

11111I11 1 'i I jl l I 1 lq d111 111' 11 11lfl111 l' l 'Ii II 11 
I l 3 ' 5 6 

r _o_ 
Ji 1.25 

page 79 • 

s E E. 
2.25 li 5l 

H .Q. w 
31 1.25 41 

Skf,£T 
2l 21 1i i 3~ 

B I L L I 0 
B I L s B s 

L 0 IJ 6 
2.75 11 i 5~ 

NN s B B I 
N 0 I L I B 

Lost Billions I B s s N B I L L ON 5 
L s NN B 0 B I L L N 0 
L N I 0 I I I B B 0 B I 
L 0 0 r L B 0 L I B I L 
I I L L 0 B 5 I L 0 B I 
0 L L L 0 NL B 0 I s L 
N L I B I L I 0 B B I I 
s I B L I B 0 0 I L I B 
I B L B B I L 0 0 N s I 
0 B B I L I OON so L 
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page 80 • Googols of Fun 

l 7 · 15 · 15 · 7 ·15·1 2 
A & .Q_ _o & .Q_ ~ 

8 · 1· 19 
HAS 

15 · 14 ·5 
_Q N E 

8 · 21 · 14 ·4· 18·5 · 4 
tl~NDB_ED 

2 6 · 5 ·18 · 15 ·19 
~ER Q 2 

page81 •OnYourToes 

E 

pages 84-85 •Logical Math 
1. The or her ont is a nickel! 
2. 99+(9 -;. 9)= 100 
3. 30: 15=2ond 2+ 10-12. Note:30dividedby 

hillf is not the s;ime as 30clivided111 half. 
4. You have the three apples you rook ilway. 
5. "A pie in thP face." 
6. ·one in a million." 
7. · six of on~. half a dozen of another." 
B. Heweighsmeat! 

page 86 •Moving Arou nd 
Gary is moving toOosron, Harry is moving to Dallas. 
Larry is movrn9 10 Chicago, Mary rs moving to 
Atlanta. 

page 87 •Taming Dragons 

Day 1 Day2 Day3 Da~4 

Ruby Smokey Spitfire. Forktail Blaze 

Jade Forktail Smokey Bia le Spitfire 
. "' • ' Sapphire Blaze Forktail Spitfire Sm?key 
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Topaz Spitfire Blaze Smokey Forkrail 

page 87 •The Marriage Proposal 

Ruby can take out one pebble and ·accidentally• 
drop it into t he river. Then. she'll insist that the 
pebble was white. Since the orher pebble in the 
purse 1s 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 Yale is a 
jester. Hereistheexplanation: Xavier must be a sage 
becau~e if he were a jester, he would lie about it. 
Since Xavier isa sage, Yale is a jester-his claim that 
Xavier is lying is untrue. In turn, that means Zachary 
is telling the truth. so he is a sage. 

Are the boy and girl sages and/or jesters, and 
what color ha ir does each one have? They are 
both 1estcrs; the boy has red hair and the girl has 
black hair. If the third statement is true, t hen either 
the first or the ~~cond statement must be untrue; 
but that's impossible-either they are both true or 
both untrue, since one isa boy and the other is a girl. 
That means the boy is a jester. which means that he 
is the one who Sd id. ·rm a girl." Therefore, the girl is 
also a iestcr. because she S<tid, ·1·m a boy; 
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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. II the statement is true, then they ore either 
both sages or jesters; since t he father is telling the 
truth, they are both sages. 

2. If thestaternentis false and the lather is a jester, 
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 the truth, · 1·m a sage." If the King were a jester, he 
would lie and say, "I'm a sage: Since the King said, · 1·m 
a jester; he is neither a sage nor a jester, and is not a 
citizen of the land of Confusion. 

pages 90-91 • Read the Numbers 

[ CR8TV l [ lDRFL I [ 42N8 l 
/ (..Rf:,-1· .. •g; 'I '.\'Or.IF-!{r u:_ ;.. t--O.~'Tl)l'IJJ..TC 

~ l ~ ~~~; l ll~~:.~'~":! 
( H8ZW8 I [ ZBA l [ W8NC l 
~ .-,1-.-r .. o 'h'".rr ~ . .1 fl. A O "''~ r .~ .\'I> SEE. 

[ 4CAST J [ 10Q ] [ sKsR] 
!:> fcKECA"l 

page 92 •Simple Symbols 

6 2 1 
4 1 1 

2 1 0 

2 1 6 
1 1 2 

1 0 4 

page 92 •Buying Numbers 
Thewstornerwasbuying nurnbersfor her front door. 

page 93 • I Can't Find It! 

1 2 2 1 3 1 2 3 5 
2 2 3 3 1 21. 4 1 
121 25Al2 12 
23111.3/'1'125 
1 2 3 -4~ 3 3 'I 4 
'll j / 212133 
53'1124'155 
12213'1512 
3112'13321 

page 93 • I Found It! 

Sr1hl.-11t~ •.Ji...•-~ ... 
,,~ ... ,_.., 

J•~n'lit't (· 3 I 

lo.ell.rn i I 

JQ~l1 Lj-
j 

I] lion s I 
n .. r u ._,.,, ., 13 ,. ..... ,_., ,_., 

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

x 1 

1 
2 

5 

page 100 • Get Out of Here 

page 10 1 •An Average Day 

5 

One of the averages above is a mode. Which one 
is it? Average ice-cream flc1vor 

pages 102-103 •Hidden Numbers, Etc. 

BVTTERHYTfLYTOP73YQcS 

THE 2 I 0 F 1 0 EAT HERE WE 9 SH 

B E P V T A P E 9 A C H L£Q}IY H E T 7 M 
WH t N l 8 ANY TR ER M K 9 0 4 VAT 
7 0 V R \'1 8 HEAP PL c SP LE AS f 8 
I T I 7 N 0 T 0 D D I r I C 9 Z B N l M 0 
90PNES59YSEEI5GOT IJ AIL 

MYCA T WHAT l ~PH 1 R l NG SR I 

Y/H Y 7 J 1 ML P 0 TT ER SQ c W5 DU 

TT H c P 0 N :>!Sr! LL E !>WI 3 D S 
VI TAMI4THA2VLOBENICEK 
NYTHQTHTSJ.!>A4ASTYJI09 
6THESH [!>TUIARTHEED 
H E H A S A 8 A R 9 A 5 T C 0 N C 0 R I) H 
B V T ! 6 D 0 N 2 R R Y R H A P P Y P Y 

SllMPLE r oflftn'~ot h•'• 
I. Put o pe(i ;n wch baq, _______ _ 

vreigh'(lic opolu pleose 2. --'-"==;...;;.:;.:;,..;;;;,...i: 

3 It ~~not cdd 
"{" . -... ,--------

4. See~ I v~.:9ot ma• _______ _ 

Who! I[ o~pf-6n? rinq,_s_? ___ _ 

6. The pond IS f 1lltd wof.._h _re-"'t'""d"'s'-. -----

Thaf;gpld be nicel 7.-~-=-
8. She 1s tc@nf.nr the edge' 

9 He has a oaril"1n €-Ast Concord. 

lO. C>on@ry be hcpn!._ 

page 106 • Spellulator 

9 ,645 I 3' (smell. medium. or lorge) 

142 x 5 ' (petroleum) 

1,879 X 3' (whet you IMllk on) 

10,000 • 4,662 ' (honey mokers) 

3215, SIZE 

710 Oll 

~ LFGS 

5338, BE.-=E~S __ 

50.029 - 15,023' (bcrnyc·d animal) 3500&, GOOSE 

206 • 206 • 206' (the O??OS•te of Hty) 618 . ~Bc=l.=G __ _ 

188.308 • 188.308. (laugh'" a s•llywcy) 376016. <.IGGU 
10 • 13, (not hard) 23 ,,_ ..:E.:.Z __ _ 

926 x 2 x 2 ' (en vnpty space) l704 , hOl E __ 
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page 107 •Calling Code 
1. IMANUTI S. DREWABOAl 
2 FRANKNSTEIN 
3 TEDE8EAR 

4. TAFFY PULL 

6. SUMMERTIME 
7. SANTACLAUS 

page 109 •Practice Solving Networks 

-· ,.,.,,,.,. .... 
• 

e-r ............ . • 

• • ' 
• • nQ sol. Tier 

l!-. 
i\ /: 
' 

11· 
• • 
ro sc/u~ JOn 

page 110 •Number Patterns 
Sequence 1: ; 2 = 14 
Sequence 2: + S - 30 
Sequence 3: + 4 - 23 
Sequence 4: f S, + 7, ~ 9, + 11. + 13 - 49 
Sequence S: x 2 - 96 
Sequence 6: x 3 - 243 
Sequence 7: l . l, 2, 3, S, 8, 13: l + l = 2; l - 2 = 3; l 

+ 3- S·3 + S =8; 5 -'-8= 13;8 + 13- 21 
Sequence s: 1, 2,6,24, 120:lx2 = 2:2x3-6;6x4 

= 24;24xS=120;1 20x6- 720 

page 110 •Hopscotch Math 
Turn One - 98 poinrs 
Turn Two - 96 points 
Turn Three - 94 polnrs 
Turn four -92 points 
l\dd all fo u r 1u111s togetherto get 380. 
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page 111 • Color My World 

011~ •Se"Jy 
cr-t. of tMl'IV 
~'fft.,.tnT 
~.J1•:~s 

page 111 • Crazy Quilting 

There arc several ways you can color this 
pattern-this is just one way of doing it . 

page 112 •An Unsolved Mystery 

12 = s + 7 34 = 31 + ~ 
14 = 11 +3 
16= 11+5 
20- 13 f 7 
24 = 11 + 13 

46= 23+23 
58 = 53 + 5 
60 -53 + 7 
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page 113 •Around, and Around, and Around We Go 

page 114 • That 's Just about Right 
Answer~ will vary. We chose 10 divide the field of 
daisies into 24 boxes. TllPrP MP about l O daisies in 

every box. Tht>rt!fore. we estimate thatthPre dre 240 
daisies in the frcld picturPd 
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page 115 •The Very Last Cross-Number Puzzle 

0 



THE EVERYTHING® 

, 

SERIES! 

;, 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 9 1/~", 
144 pages, and two-color throughout. 

All this at the incredible price of $6.95! 

The Everything" Kids' Math Puzzles 13ook 
1-58062-77~-0 

THE . 

ING 
,...~ 

~ BOO A 
&a;tvf\i.r.l.o w--. olll•llt1o\I 

ft.' 'I(.~ .. ;J lQl.Wft "~ 

The Everything l<ids' Bugs Book 
1-58062-892-3 



5 

l 

I 

-------· The Everything• Kids' Baseball 13ook. 2nd Ed. 
1-58062-688-2 

The Everything• Kids' Cookbook 

1-58062-658-0 
The Everything Kids' Joke 1:5ook 

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 Everything' Kids· Puzzle 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 



I ride Pi;>Ofb;Q.. S12~~ 
1 5SOtl2 ,,, 3. ~ ~ 

Omrn E\F.NYT/11.Wf> Hoc: .i;s m· Arw.~< Mr.Ill~ CORPO~ATIO'l 

The Everythinge Bedtime Story Book 
by :\lurk Binder 

The £LV!T}th1rlft Bed/Im<! Storr Book b a \\011tler!ully rniginal coll<Y1ion of !IX) ~torics 
that will ciPligh1 1lw e111i"' f.uni ly. Accompanied by channin!l illustrauons. the stories 
included are retold i11 a11 l'M't'Jllionall} ..rn11sing style and arc pcr1cct for rcadtnR aloud. 
From familiar nursery rhymes tu cu11<lc11>t~<l A111eri<:a11 C'lns.~ ics.1his collrr1io11 promises 
10 promore sweet dreams. acli\'c im~1nations, and quality fa111i ly ti11 u• 

0 
The Everything• Mother Goose Book 
by June Rifkin 

Tlw f:1 t>1)thi11g Mo1her Goose Book is a deh!lht!ul collectiun uf 300 mu~Pt} 
rhyme~ 1ha1 will Plllt>11.1in adults and children alike. These wonderful rhymes ar" 
easy fur C\Cll )Ou11g readers 10 Pnjoy- and grca1 !or reading aloud. Each PaJle 
is decorated with capti\'<tling draw ings d 1i .. 1c""" d1.11actcrs. Ideal for any aiie. 
The 1:.·~'C/'\'lh111.1? Mother Goose Booil will i11•pirl' ~""" '!! ,..,ulPis and rnkc par­
ents on an enchanting trip dow n memory lane. 

lHP "-

or'rn/fH/NG The Everything• Fairy Ta tes Book 
b1· rlm1· Peters - , 

{,1 

"r.~ P•ot"""'- S 12 ~~ 
1 )~2 < !1J 1 $.)l PJ?<'S 

FAIRYTJ\IP~ 
~~~ ~QOK ~ 

,,_ ... (\'>) 

.~~J't .. 
\...-.'-

Take ~'011r children 10 magical lands where animals talk. mylhil'<ll 1·""""'"" 
wander freely and goorl nnrl c• ii come in c\'ery imaiimable form fo11'll find 
all this and morP in T/w F.1 er1tl11i1g' f'ain Tales Book. an c.xte051\'e collec­
tion of 100 classic fairy tal"'~ Thb Pnchilnling compilation fe3tures charming. 
original illu.strations that RUaranwe creative im;iginations anrl quillitv lamtl\' llme 
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"The Evetything®Kids' books are fun, challenging, and educational." 
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Who knew that math could be so cool? 
Crammed with games, puzzles, and 
trivia, The Everything'8 Kids' Math 

Puzzles Book puts the fun back into playing 
with numbers! 

If you have any fear of math-or are just 
tired of sitting in a classroom-The Everything® 
Kids' Math Puzzles Book provides hours of 
entertainment. You'll get so caught up in 
the activities, you won't even know you're 
learning! 

Meg Clemens bas a B.A. in mathematics from WeUesley College, an 
M.S, i.n mathematics from Wrighl State University, and an M.S. in teaching 
from SUNY Potsdam CoUege. $ht? is also a Nahonal Board Certified 
Tcach('r. M$.. Clemens has been teaching hig.h school math for the past 
nine years. 
Glenn C1ei:nens has a 6.S. in mathematics from the Massachusetts 
Institute of Technology. an M.S. in operations research from the Air 
Force Institute of Technology, and on M.S. in teaching from SUNY 
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Potsdam College. He has been a high school teach.,. for the past • 
eJcv('n years. 
Sean Clemen' is a high school student who competes 
m the NYS M\'l th Le\'lgue Contest and the Amencan 
Mathematical Competition. The Clemens family lives 
in Canlon, NY. 

Inside, you,11 be able to: 
• Decode hidden messages 

using Roman numerals 
• Connect the dots using 

simple addition and 
subtraction 

• Learn to create magic 
number squares 

• Use division to answer 
musical riddles 

• Match the profession to 
numerical license plates 
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