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Starting Out Right

Some of the nicest people hate mathematics.
Especially kids who think mathematics = arithmetic.
Here are some of the things they say:

“I hate mathematics so much it makes me sick!”’
“Mathematics is for sissies.”
“Mathematics is impossible!”’
“People who like mathematics are really gross.”
“Mathematicians have little pig eyes.”
“What good is it anyway?”’

Now go and write down your own favourite anti-mathematics slogan.
Make it good!




This book is about how to change from a mathematical
weakling into a mathematical heavyweight.

Before

You can impress your teachers
reassure your family
earn new respect from your friends
dazzle yourself.

Because nobody likes to hate mathematics.



How will this miracle be accomplished, you ask?

How will this
miracle. be
accomplished

Will we use tricks? Or fancy talk?
Or threats? Or fun and games?

YES!
(but there is a secret to it) and here it is:

It’s not hard and it isn’t boring.

It just takes a bit of reorganization of what is already in your head

(you don’t even always need a pencil).

YOU ARE A MATHEMATICAL GENIUS IN DISGUISE!

Here is how to prove it in 1 easy step:
read the rest of this book.

P.S. The password of mathematics is pattern.



Street Maths

What to do when:

There’s no school,
your mother made you go
out of the house for the day because she wanted to clean,
and even gave you a sandwich for lunch,
your friend has gone away for the weekend,
your best ball has just exploded,
it’s too hot to run around,
you already ate the sandwich and it’s only 10 o’clock,
you definitely feel ready to try something new.

Here dare some ways-to take a mathematical look
at your neighbourhood:
Experiments with whatever passes through.
Investigations of what’s always been there.
Suggestions for mathematical conversations
with passers-by, wise guys and sceptics.

You might want to try some
even if your friend doesn’t go away for the weekend.
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FINDA PAVEMENT AND THEN A SQUARE OR A RECTAMGLE.

7.
A FPARE 154 RECTANBLE.
15A FECIANELE A SQUARE 7
rFr =

DON T ASH YourR MUM.
SHELL JUST GET MAD.

<, CUTTING SLABS

NOW GET A FIECE OF CHALK AND SIART THINKING HARED LOOK AT
YOUR FAVING SLAB AND IMAGINE HOW YoU MIGHT™ CUT 17 IVTD
FIECES WITH JUST 1 STRAIGHT LINE. Wil YDUALWAYS GET 2.
AECES NO MATTER. HIW
VOU DRAWTHE LINE ?

\

SUFFDSE YOU ADD ANOTHER
STRAIGHT LINE . HOW MANY FIECEST

TRY TOFIND ANOTHER WAY 70 2O
THIS. CAN YOU MAKE A DIFFER-
ENT NIMBER OF FIECES 7

HOW ABOUT™ 3 LIVES T

MAFTA. EACH REGION WHEN YO CON.
THEM. TRAT WILL HELP YOU KEEF
TRACK. HOW MANY HAYS CAN
YOU DIVIDE THE SQUARE w74
B LNES T




NOW YOU RE BEADY FORTHE BIs TIME
FOUR. LINES ! (GOT™ YOUR. CHALKT)

yer mother s
back.




WHAT 15 THE SMALLEST NUMBER. OF HOW ABOUT TRYING TO CUT A FAVING
REE/IONS YoU cAN MAKE T SLAB WiTH 5 LINES7 BLINEST

WHAT 15 THE LARGES MUMBERT HOW ABOUT” A HOLDING ACONTEST
70 FIND THE MOST REF/ONS FOR,

CAN YOU DO ALL THE OVES IN BETWEEN 7 | 10 LIVES T

HOW MANY WAYS CAN YoU FIND TD WHRT WOLLD HAFFEN IF YOU
MAKE &~ REFONS 7 @ COULD ZLRVE THE LINES 7
Remember, ho lines Iike this?
ﬂ CUTTING YOUR CAKE
A LINE IS FOREVER (AND EATING YOUR BROTHER'S PIECE T00)
To a mathematician, a line has no begin- Partitioning (cutting up things with line *
ning and no end. It goes on forever. segments) has interested lots of mathe-

maticians. Maybe it will interest your
brother too. Next time your mother
makes a kind of cake you like a lot, bet
your brother his piece that you can get
11 pieces from only 4 straight cuts across
the cake. Then eat and run!
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What we draw are line segments. They
start somewhere and end somewhere.
Even mathematicians can only draw line
segments. What about road markings?
Are they lines or line segments?
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THINGS TO DO
INA
PHONE BOX

(while you’re waiting for
abus and it’s raining)

\(

Back in the olden days, people used to
think it was fun to squash a whole lot of
folks into a phone box and have their
pictures taken. (In the olden days people
had weird ideas.) How many kids your
size would fit into a phone box?

If you think that might cause trouble, try
this variation. Some evening when you
have fruit salad for dinner, see how many
grapes you can fit into your mouth at
once.

1) oG TARA
Or, how many circus clowns can fit into a ne Y 3
taxiif they are late and in a big hurry? =3 4 q:} 7
What is the smallest size cube you could Q
squeeze yourself into? One with sides of
50 cm? 75 cm? 100 em? /)

(What’s another name for the last cube?)

ALL THESE QUESTIONS ARE ABOUT
ATTTA, VOLUME. THATS MATHEMAT|CS FOR
HOW MUCH SPACE SOMETHING TAKES UP

Meanwhile, back in the phone box . . .

How many names are in the phone book?

A thousand? A million? Make a guess. How many telephone numbers can there be

Then check to see. Do you have to count that start with the same first 3 numbers as

every one? yours? Is this one of those trick questions?
e
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GETTING CLOSE TO PIGEONS

]

—

_—

HOW CLOSE WILL FIGEONS LET YOU GET 7 ARE SOME FIGEONS SHYER THAN
OTHERS 7 CAN YOU MAHE A FREDICTION ABOLT HOW CLOSE. FIEEONS WL,
LSUALLY LET YOU GET BEFORE THEY ALY AMAY OFT MOVE TTRY THLS EXFEF/MENT -

1. Pick a pigeon.

2. Walk slowly towards it. Try not to make
any sudden movements or loud noises. Try
to look inconspicuous.

3. When it flies away or moves, drop a key
ring.*

4. Keep your eye on the spot where the
pigeon was. Measure the distance from
there to the key ring.

F KEY RINGS MAKE 600D MARKERS BE-cAUSE THEY DoN'T
BoUACE OR RoLL AVWAY WHEN ybu DROP THEM . BUT
You CAN VSE ANYTHING THAT WORKS THE SAME WAY,

5. Do this at least 10 times.

6. Is there a pattern? What is the average
fright distance of pigeons in your
neighbourhood?

If you don’t know any pigeons personally,
try seagulls. Or robins.

If you don’t know any birds personally,

try people. See the next page.

Do bread crumbs or sunflower seeds change
the results you get (with birds)?

What does all this have to do with

mathematics? @3
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SUGGESTION NUMBER 1. :

SUGQEsT!ON NUMBEF\ 2:

GETTING CLOSE TO PEOPLE

Pl R TP
Mow g

You’ll probably find it’s easier to get close
to pigeons. But after you’ve had a little
experience with birds (or if you can’t find
any birds), you might do the same experi-
ment with people.

The trick is what to do while you're inch-
ing up on them. With birds you don’t have
to do anything but look nonchalant. That
might not work with people. Here are 2
suggestions:

1.

Don’t tell them what you're doing. Instead,
start talking _about something that will give
you time to move very slowly toward them.
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Make it convincing. When your subject
begins to look uncomfortable, or backs off,
then tell them, and take a measurement.

2.

Or you could tell them what your experi-
ment is first. And ask them to tell you
when they begin to feel like you’'re too
close. Then measure.

Are people shyer than birds?

Are men shyer than women?

Are grownups shyer than kids?

13




STREET CRACKERY

Do you ever walk down the street and try not to step on any cracks?
Or try to step on every crack? Which takes more steps? What happens
if you just walk normally? Make a prediction about what you think

would happen. This is called a hypothesis.

Here’s an experiment to do to test your prediction. You’ll need enough
spare time to walk up and down the street 4 times.

Pick a street with a fairly regular
pavement pattern.

&

Walk along the street normally and count
how many steps it takes. Write it down.

—e B

&

Now walk back normally again and count
how many cracks you step on.
Write this down.

//lﬁ\\\\\
EX

Now walk back again, making sure to
step on every crack. Count your steps
and write the total down.

Y

////I(Ni?\\\\
i

R R

Once more now, walk, avoiding every
crack. Walk as normally as possible.
Change the length of your pace only
to avoid cracks. Count your steps again
and record.

//@\\\\\



What conclusion can you draw? If anyone
looks at you funny or makes any kind of
smart remark, like:

o [ —

d
GOING SOMEWHERE

SPECIAL T -
~— o

Just say:

OH, YEAH | WELL | SUST >
TESTED A MATHEMATICAL -
HYPOTHESIS IN THIS W

STREET. P =

J—

Never miss a chance to mathematically
dazzle wise guys.

Z‘glub‘zg 7‘2'
N 14
r:A ne,

ADND:
HOW MANY PIECES OF
PORCORN IWOULD FILL
\APOSTBOKT | (3%,
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WHY NOT
SHOELACES?

Ever find yourself thinking about shoe-
laces? You might be minding your own
business, doing nothing in particular, and
all of a sudden you start thinking about
shoelaces. Then you start noticing shoe-
laces. Strings tied to people’s feet! And
the longer you look, the funnier it seems.

That’s when to do a shoelace survey. How

many shoes have laces? Half? More than
half? Less than half? First, make a predic-
tion.

i ‘K §\¥ o‘
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Then find a pencil and paper and a place to
sit where you can concentrate on feet.

Make a chart that looks like this:

__SHOELACES |

/4

| INO SHOELACES

VS

If you have picked a busy corner or you
try this at rush hour at the subway exit,
you may have to get a friend to help.
(One looks, the other tallies.)

16




Stick with it. The bigger your sample, the
more accurate your survey.

Do it until you think you have enough.

Or until it’s too dark and you have to go
home.

Or until you get so hungry you can’t stand
it another minute.

‘u l.r‘; \ \\\\\\

Was your prediction right?

Would it be the same if you only counted /
men’s shoes? Or just women’s? Would it g
be different at some other time of year? (= s
(Do wellingtons have laces?)

SN
So you don’t think shoelaces are so terri-
fic? Try hats. Or neckties. .~

o /5 o % (<)
Make a guess: how many people will have i
to walk by until you see a woman pushing
a pram and wearing a red sweater?

o T 7/ s

@K?Ef/ e
DON, o > 75
//gﬁ/%’l'/f/ﬂ&@ % / z
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And if someone says:

“Hey, kid! What're you doing down there? If they don’t answer, they probabiy

Lose your money down the drain?” wouldn’t know a statistic if it walked up
and said, “Hello!” A statistic is what you

Just say: have when you say something like:

“I'm taking a mathematical shoelace “Just 43 per cent of the people on High St.

sample. What percentage of shoes do today were wearing shoes with laces.”

you think have laces?”’
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But if you think that a double scoop ice
cream cone with jamoca almond fudge on
top and strawberry on the bottom is not
the same as strawberry on the top and
Jamoca almond fudge on the bottom, then
you’re talking about permutations.

Mathematicians eat ice cream just like
everyone else. But sometimes they don’t
wail in line like everyone else. See the
mathematician in this picture? She's the
one holding up the line. That’s because she
is thinking. About ice cream. Actually,
about double scoup ice cream cones. She’s
trying to figure out how many possible rL
double scoop cones there are if there are
31 famous flavours to choose from.

Now that’s a real problem!

W has to do with things called “permuta-
tions™ and “combinations.” If yvou think

it doesn’t matter which flavour is on top here is a big difference.
and which is on the bottom, then you're
talking about combinations. It’s easier to start with a smailer number.

What are your 3 most favourite flavours?
Pistachio, chocolate mint, and rum raisin?
Okay. How many different combinations
are there? How about permutations?
Hint: until you’ve done this a little, it may
help to draw a picture.

18




FOR 3 FLAVOURS THERE ARE 6 COMBINATIONS .......

- .. ®e
T rumrasin | e . .° veo

i | ) “l *o
Nﬁhlh / il

..... AND QFW, UTATIONS

/«/,//5 “\ WMJ‘ \/////I//////‘

Tan. 2N

Now do a little research at the nearest ice
cream shop. Figure out how many different
possibilities there are for the flavours they
sell. (Stick with combinations.) After
you've figured it out, see if you can win NHAT KIND
OF BORING
PERSDN GETZ

VANILLA TOVBLE

yourself a free cone by betting the ice
cream man he can’t guess how many

combinations there are. If he tells you to
get lost, try it with one of your friends. Or
your big brother.

////Bo#ou
MAKE

THICK
MILK
SRAKES?

A

< l

ARE YOU A WHAT BAPPENS T Q
COMBINATION IF YOL HAVE T0 5
CONE-EATER OR. | Croose BETWEEN| FLAKE < | ’
i ARGHHH
A FERMUTATION | A CONE AND W
CONE-EATER7 | A SUNDAE? \

! i W
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HOW MANY
HANDSHAKES?

“HOW
ARE

Suppose you walk down to the corner
some afternoon and there are 6 of your
friends standing around. How many hand-
shakes would there be? Zero handshakes
because normal kids don’t shake hands?
Okay, but just suppose you did. You
each shake hands with everyone once.
How many?

r/ﬁ\
SLIPME
SOME

S

=

7.
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Try it. Do it sometime when you’re at the
corner anyway, waiting for the bus, and
there 1sn’t anything special to do and you
want to take your mind off the fact that
this morning your mum said she was
cooking liver for dinner and don't be late.
How many handshakes?

There is a mathematical pattern even in
handshakes! And here is how a mathe-
matician would look for it. e would

54y

wonder what

[came to the

Homm 1

¢ would hoppenif

{ Ahal

-~
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Aha!
There woul
e 1

Hmmm . What
would happen if
[come o the

could be written out in shorthand like this:

g\ This mathematician’s Hmmm-Aha! method
./

Hmmm.‘ Aha!
(Pople) | (Handshakes)
1 | O
2 I
b,
y

5

Continue the pattern and see if it helps you
to predict what would happen at the corner
if there were 10 friends there.

MORE LOGICAL THINKING
(or.there is eqq on your face!)

HERE 5 ANOTHER ONE OF THOSE QUESTIONS THAT S0UNDS
LIRE A TRICKS UNTILYOU FREALIZE /TS5 AREALLY FRACTICE /N
SIRAIGHT THINFING.

P
" IF YOURE STANDING ON THE
PAVEMEN T HOW COULD YOL DROP

A RAW EGG 1L METRE WITHOUT™ BREAK-
ING THE SHELL. AND WITHOUT USING-

ANYTHING TO CUSHION THE FALL™

[A HEIGHT OF 15 METRE

DROP 1T ERom
5)

ITWILL DRop |
METKE WITHoU T




A TOPOLOGICAI
| GARDIN
G ey

A topological garden is not one of those
places where they grow weird plants that
have long names you can’t pronounce. A
topological garden can be any place at all,
because topology is a part of mathematics.
Topology is the study of surfaces.

If you can peel an orange and keep the skin
in I piece you have solved a topological
problem.

Here is another one. This has to do with
lines connecting points. Pick 1 place you
walk to all the time. Like the playground.
Or a friend’s house. Chances are you go
the same way each time, right? But here
is what a topologist who is interested in
lines connecting points might say:

AN
2

And here’s what else such a mathematician
might say:

ST

( TUSUALY HAVETO CROSS AT B

| CORNERS TO GET THERE . | WONDER
IF | CAN GET THERE BY CROS3ING 4

STREETS OR 5,0R (0 WITHOUT CROSS-
[ NG INTHE SAME Pmcglw/ncsf
TN

'*’M e *\/"\/27;

@
3

2

At

e s’{iﬂw
N

N

m\/ '
NO MORE WALKING
THE SAME OLD WAY

7

Z)_(wa\/w w

TOPOLOGIST INTERESTED IN LINES CONNECTING POINTS.

//,/’wV/WM TN
= | WONDER HOW MANY
S DIFFERENT PATHS THERE ARE
‘ [FICRO% AT EXACTLY 5
. CORNERS ?
S AN
N




Actually, there is no telling what else such
a mathematician might say.

Try it yourself.
Choose a place to walk to.

Count how many streets you cross the
way you usually go.

Can you get there by crossing fewer streets?

Try it crossing twice as many.

But don’t cross any twice.

]

L
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And when some big kid asks what you’re
doing in his neighbourhood, just tell him
you're a topologist doing an investigation
In network theory. Stand tall. And walk
briskly.

Can you walk through all the doors in your
house once before walking through any a
second time? P.S. Can you do it without
getting in trouble?

23

Put a point somewhere near the middle of
this drawing. Is it on the inside or the out-
side? Topologists would find out by draw-
ing a line from the point to the outside,
and then counting the times the line crosses
the drawing. If it crosses an odd number,
the point is inside. Do you know why?



HOW TO
DRAWA
CROWD
WITHOUT
STARTING
AFIGHT

(ORGETTING INTO
TROUBLE OF ANY KIND)

N

Can you draw this shape without lifting
your pencil from the paper? And without
retracing any line? When you’ve figured
it out, get some chalk and find a
playground.

Ask a friend to try it.

Then have a contest to see who can invent
the most shapes that can be drawn without
retracing any line and without lifting the
chalk. Keep score. Winner gets a
milkshake. Everyone else has to clean up
the chalk.

//)\ RN e
- o 5
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This game is topological. (Remember topo-

logy?) And there is more to it. You can
predict just by locking at a chalk shape
(or any other for that matter) whether it
can be drawn without lifting the chalk or }
| |

retracing a line. Topologists tell by look-

ing at the places where lines meet (vertices), s '
and seeing how many of them have an odd ODD VERTICES EVEN VERTICES
oD CAN T

number of lines meeting there (odd verti- SHAPE VERTICES BE DONE ?

ces). Study this chart. The topologists’

secret method is lurking here somewhere.
YES NO R —

You can do the same thing with letters of
the alphabet. Try it.

Ca]l you te“ llOW tlle& d() 1t7? If yOu re ]l()t
O Y
\‘@»

sure, draw some other figures.
4 >—e
THE RUBBER BALL RIDDLE

ovr
AN EXERCISE IN LOGICAL THINKING

The best time to try this riddle is when Can you throw a ball with all your might
you’re outdoors with a tennis ball and and make it stop and come straight back to
plenty of space. It’s especially good if you without hitting a wall, or the ground,
your victim is a smart aleck. or any other obstruction, and without

having anything attached to it?

Moral: The bigger they are, the harder they fall.

25




WHEN IS THELETTERO
THE SAMEAS THE LETTER D?

TOPOLOGICALLY
SPEAKING,

LOTHAR, WERE
IDENTICAL
TWINS.

When they are being looked at by a topo-
logist. Any figures that can be twisted or
stretched or squished to make the same
shape are topologically the same.

e |

€ &
9' Y, SHMTLE |

You’ll need someone’s grandfather for this.
It is topologically possible to remove the
waistcoat without taking off the jacket.

(But be careful, grandfathers are brittle!)

)

TOPOLOGICAL
AMAZEMENTS

Mazes are another preoccupation of topo-
logists. Butl they are interested not just in
getting out of the maze, but also telling
whether or not it’s possible to get out.
Sometimes it isn’t. Is it possible to get
out of both these mazes?

~
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Maybe Grownups
Aren’t As Smart
As You Think

If you don’t learn anything else from this book,
it won’t matter too much — if you remember
that grownups don’t always know as much as you think they know.
Especially about mathematics.

Here are some ideas that might help you with
grownups who don’t really listen,
or grownups who make you feel
like a dummy.

They’ll also be fun to try with grownups
who like to learn new things.

This time, vou be the teacher,




SR,

Here is how to get rich in 30 days:

Make an offer to do the dishes (or some other crummy job that grown-
ups don’t like). Tell them you’ll charge 1p the first day, and each day you’ll
charge twice as much as the day before.

o4°?

Sounds like a terrible deal, huh? Well, fig- You probably won’t get away with this for
ure out how much you’d earn in 2 weeks. very long. But it is a very good way to
And then in a month. If the grownup that make a point about something called expo-
hires you can still afford you by then, you nential growth. And you can bet the next
can hire your own dishwasher and take us time you make an offer, they’ll listen hard!

all on holiday for 2 weeks.

28




fathead

FIRST GET A LENGTH OF STRING THAT,
ABOUT 2. METRES LONG. THEN FIND YOUR?ELF A GROANNUP ASK IT:
i [ Hey You'! How rmany

Limes do qou Hink tis

string would Nave toqo
groundpgjour head

as your bgg

M

YOU MAY HAVE TD ASK. THE GUESTION A
'OUFLE OF TIMES, BE FAT ENF.)

i SIS BT 100A DOUBHNUT v vy e
coe N\ TSNP par oss aut s v
DB ing »az WRONG. 7D T WITH MATHEMATICS T
U ) MATIER OF WELL, 17 HAS 7000 JITH RATIC,
Yy FACT YOU ~ WHICH 15 A WAY OF LOCKING AT

MIG HT BET
THE GROW NUP AQ DIFEERENT ASPECTS OF THE

g POUGHNUT. 1T 'S5 A SAME OBTECT .
IR SURE POLGHNUT. I
T e

1S THE RATIO OF YOUR HEAD TO HEIGHT
THE SAME A5 A GROWNUPS T MEASURE
AND SEE. GUESSING ABROUT HOW ONE
THING COMFARES WITH ANOTHER 15
SOMETHING WE ALL DO EVERY DAY. BUT
WE'RE NOT 30 USEDP TO COMFARING
CIRCLES WITH STRAIGHT LINES. 5O
OON'T BE 100 HARD ON THE GROWNUF.

e }
'
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CUT A PIECE OF STRING f
AS LONG AS YOU ARE /
TALL. COMPARE THE f
LENGTH WITH YOUR /

REACH. ARE YOU A & =
SQUARE ? OR A -
w RECTANGLE?
‘ ! USE THE STRING TO
=4 FIND OTHER RATIOS.

IS TWICE AROUND
YOUR WRIST THE
SAME AS ONCE
AROUND YOUR NECK?
IS YOUR FOOT AS
LONG AS ONCE

\ AROUND YOUR WRIST 7

<~},j 'Z:;,é

THE POPCORN KID ASI(S -

IF YOU LINED UP A MILLION PIECES OF POPCORN HOW FAR
WOULD ITREACH ?

WOULD T REACH TO THE CORNERT™
WOULD IT REACH ANYWHERE © ~

30



FORERIEAD
IKNOCKER

This is called “Forehead Knocker’ because Say:
that’s what your grownup will do (knock
their forehead) after they have tried this
and failed. And they will, unless you

happen to have chosen a very clever adult,

“See this drawing? 1t is a 10x10 grid. Can
you figure out, without counting, what
number would land in the square with the

or a mathematician.

star if 1 continued the numbers around?”’

U IS I R I IR B After the grownup guesses, count it oul.
| i { k!
/ 2 | 5ZZT€A}5‘L6 ‘ 71 The number is 36 and very few people
* L ‘ 1 i i ‘i guess that., Usually the adult will slap its
- \ T f‘"_f“ T forehead when you tell it. Give it another
AT T % I l N chance. Say:
R TR A B e
1 l ! . ] ’ “Where would 50 land? How about 100?”
| }477‘77 .757 .
T ‘ ;I ] T Count them out. Say:
{_‘_ Ti ,5.“»__A ]‘L _ {r,, ]‘f . T
A A B ‘!L “‘I ”L ‘T e “Does the square where 50 lands look like
! L IR i - halfway? Isn’t that interesting?”’
T J'" O S (And don’t look smug. You might not
‘LJ, . 'J* have done any better without this book.)

Copy this drawing. Be sure yvours has the
same number of squares on each side.

Make it 10x10.
grownup.

Then sidle up to your




MORE RATIO STUFF

Check the wastebaskets.

What you need is the paper tube from in-
side a roll of toilet paper. When you find
it, mark it like this:

&~

Then get some string. A piece about 30
centimetres or so will do.

C —

Measure around the tube and cut a piece
of string that length. Now guess. If you
stretch the string out along the tube, which
line is closest to where you think the string
will reach? How about that?

Estimating circular distances is something
we're not very used to. The distance
around a circular shape (circumference)

is equal to about 3 times its distance across
(diameter). Now that you know that, does
it help?

Try it again with some other shapes.

Bet you a grownup doesn’t get it either!




WHATSNEXT?

Ask a grownup to help you with this num-
ber experiment. Be real polite.

HEY MISTER
CouLp You HELF
e poE CoULP
’ﬁ;» 700uLP Y

MISTER.

Come prepared with a piece of paper and a
pencil. If your grownup hesitates, explain
«hat it won’t take long. The experiment
only involves writing 7 numbers. No add-
ing, subtracting — none of that kind of
stuff.

Here are the directions:

You read these numbers and the grownup
writes the next larger one each time.
That’s all there is to it. If you say 14, the
grownup writes 15.

Try it. Make sure you read the numbers
like this:

““One hundred sixty-three; one thousand,
one hundred ninety-four; four hundred
thirty-eight; three thousand ninety-

nine . ..”

When it’s done, look at the last number the
grownup wrote on the paper. If it’s 4000,
show the adult what you read.

ﬁcommo@u say.
| R— T
7 3 2

Ifit’s 3100, then the grownup is no mathe-
matical dummy and you had better remem-
ber that person the next time you need
help with your maths homework.

PLACE VALUE [5 THE FOUNCATION
OF OUR NUMBER SYSTEM. ANE
ZEFD /5 A TFICHY NUMBER.
SOMETIMES /775 OVE THNG,
SOMETIMES ANOTHER  TAKE
A FOLL  TRY THE SAME
EXPERIMENT ON 10 DIFFERENT
CROWNUPS. WHAT FERCENT -
AGE GOT 1T FIGHT T

£
‘c:;':.'.
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ONE MINUTE TO GET ACROSS

FIRET TRTY THIS YOUR - TAHE A MINUTE
SELF (/T WILLHELF 70 FIGURE /T
KEEP YOU HUMBLE,) Ol YO DONT
LOOK AT THIS pyry
AN 1] CALCULATIONS
[STHE DIAMETER -
OF THE CIACLE™ TUST LOOA.

WHEN YOU'VE SHOWN THIS TO YOUR GROUWNUE AND THEY HAVE GIVEN 74
F)(PZA//V 70 THENM -

YSNT THE DIAGONAL. A B THE SAME /F | DRAW 1T AROM XY 77
CTHE ANSWER TD THAT 15 YES )

VIBNTXY A BADIS ° " PISTANCE FROM THE cf/vm’E 70 THE CIRCLE)
(YESZ) — "NOW CAN YO FIND THE DIAMETET

AND DONT §/M(//€K YoU 6/D/V GET ITENTHER.
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The Rabbit and the Mathemqtlcmns

Once upon a time there was a rabbit and 2
mathematicians. They all knew a problem

when they saw one. The

rabbit was in a

hole. He had the problem. One of the
mathematicians sat under a tree and said:

n\ - ' " \\
i ¢ \
‘\\\\\\ ’\\/

il

; :-

=

%?

The other mathematician

edge of the hole and peeked over the side.

He said:

“Hmmm. Even though theoretically speak-
ing the rabbit only goes halfway each time,
when it gets close enough to the top, it will
just scramble over the edge and be out!”

|

crawled to the

’////

.f '%/ )

// ‘7’/ ‘ / g 7,
' ‘l"f’/ﬁ.é' ]

:‘\\ X

-

2\
L,\\QJ

et lluml.ﬂ”n' o

“If the rabbit can jump halfway to the top
of the hole each time it takes a leap, it will
never get to the top because no matter how
close it gets, it will only get halfway.”

Neither of
" them Knows
obout {

L robbvts

WICL.';H.E'F\.AB.B.V;'.G.E.'}'-OUT: OF THE HOLE? *
: WHICH MATHEMATICIAN 1S CORRECT? |

P.S. Mathematicians who sit under trees and
think about things and don’t worry too
much about solutions are called theoretical
mathematicians. The kind that crawl to the
edges of holes and think about ideas that
can be put to use are called applied mathe-
maticians. Which kind are you?
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rollups

To do this experiment you’ll have to get
hold of a piece of thick paper (cartridge
paper works fine) about 20 cm X 30 em.
Also a pair of scissors, some sticky tape,
and a container with rice, lentils, or
something dry like that in it. (Borrow it
from the kitchen because you can bring it
back when you're done.)

Now you have to hook your grownup.
Say:

“I’ve been thinking about volume.”
(Remember volume? That’s the word for
how much space something takes up.)

Then cut the paper in half. Be sure you
cut in the middle.

T

| i

il

“These 2 pieces have the same areaq,
right? (That’s the word for how much
space a flat surface covers.)

Now roll each paper into a tube. One the
long way, the other the short way. Tape

the ends.
<IN
|

“Does each tube hold the same amount?”

(What do you think the answer is? Try it
first and find out.)

This experiment relates volume to area.
Volume is a 3-dimensional measure. Area
is a 2-dimensional measure. What differ-
ence does that make?
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" RIDDLES

You cant fool all of
them all of the time

But you can try.

These_riddles git have some-
thing o do with mathe -
matics. Sortof. They've
been around 3 longtime. |
Bub even if your grownvp i
remembers hearing
them before, thances
are, thet wen't rememper
the answer.

when Lo ask. & riddie
you might get anspers

\ o
What do yov want to
Krow for ©”

N\ O/'T 7.
Go sk your” mother””

or:

“Why, con't you qo out-

Up, il the. answer’

P

L::T;‘" T T T
e
What does thal have. J
to do with mathe-

. ’ P s | ‘ l'
| 0PI T ey

naskit

wo kidswere plating |
draughts. They plaged > ’
games and each kig won
the same numberof .
ogmes 4nd N
there were O

e

T B
R

1 eac
.

|
|
1
|

Arithmetic iseniya
part- of mathemahes.

L_oo¢cai thinking is
just asim

| - Iioox 7/
noties. How &~
canthis be?ﬂ;w i

e e T

|
And prace uoorself |
forthe grawnups
nexy gueshon : |

i
|
|
|

‘\

!

Now you deeide
wheter you should
3k s grownup |
Mmore. riddles or move
oo another” |

|
|
S !




MORE RIDDLES

Here are some more riddles. We’ve put the answers upside down. So
try them first yourself. (Maybe this book is doing you some good

after all.) Then peek at the answer.

/ RIODLE
If you went to bed at 8 p.m. and
set the alarm for 9 in the morn-
ing, how many hours of sleep
would you get? J’J‘

‘6 18 130
03 p[nom uwiiee

f

What does this have to do
with mathematics?
Subtraction, of course: 9—8=1.

oYy -anoy T

T

How many birthdays does the
average person have?

00Q00000

‘uosiad Y310
Aue a1y gsnl *1

What does this have to do

with mathematics?

Statistics are sometimes startling.
LCOAVVOOCIVC VOO0

OO0

Q
N}
<
Q
C

Z\E:BN\SN\/ A

[

(oo )

Some months have 30 days:

‘wayy Jo My

EEN \QN'\V/ ‘:

RIDDLE ¢

{ If it takes 10 people 10 days to
dig a hole, how long will it take
5 people to dig Y2 a hole?

What does this have to do 3
with mathematics?
Logical thinking, again.

ALAA AN

What does this have to do
There’s that ratio stuff again.

with mathematics?




I NV

6 DDLE®

A farmer had 17 sheep. All but
9 died. How many does the
farmer have left?

What does this have to do
with mathematics?

Subtraction isn’t always the best
way to get the right answer.

-«

MIDLE: - \

Take 2 apples from 3 apples
and what do you have?

FIPDLE =

How much dirt may be removed
from a hole that is 1-5 m deep,
1 m wide, and 4 m long?

e

Pacaidd SN e

3 ( , ’ ’
w S \! \\\
Ny //c 7 ) \, @% // ‘”(‘\‘\3 What does this have to do
‘ ’ V"\/v X ‘\“‘\\ with mathematics?
A8\ This doesn’t have much to do
with maths, but you could have

fooled me!

ijsordde

\-—

/

Al

w»

/ ~
\'/\ ‘\\—
\ \i

L\ V// u Divide 30 by % and add 10.
|)M Y
\\

What’s the answer?

£
B o>
Wos %% |
s =72 [\/W\
N /// v T 5
- \ g % E g 0L=0T+09 } What does this have to do
\\/§ = E25 09=T1/2%0¢ with mathematics?
/ 7 \\/ £ E S8 Good old arithmetic stumps all.
® WO} JaIp ///> / g 262 =408 o
/ = & .0
aye) 9,ued no g PN 8RS 0L A
! S E g £ ) M/N/\/
£53¢8% “HIVENY
oA

39



HIDDLE:

If your bedroom were pitch

dark and you needed a pair of
matching socks, how many socks
would you need to take out of the
drawer if there are 10 white
socks and 10 blue ones?

What does this have to do
with mathematics?

in handy here.

€

MIMNY

RIDDLE:

I've got 2 coins that total
55 pence. One of the coins is
not a 5p. What are the 2 coins?

‘staayjo ay) (dg e
jouseu( dge
pue urod dog vy

MIVENY

What does this have to do
with mathematics?
Logic wins again.

RIDDLE®

If the doctor gave you 3 pills
and said to take 1 every % hour,
how long would they last?

S

anoy

MAMONY

i )

VW W
What does this have to do

E with mathematics?

Measurement is an important
AN

part of maths. Time is one

RIDDLE®

There are twelve 1p stamps
in a dozen, but how many 2p
stamps are there in a dozen?

What does this have to do
with mathematics?
A dozen is a dozen is a dozen.

i

40
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area of measurement.
What’s the smallest number of
birds that could fly in this
formation: 2 -birds in front of

a bird, 2 birds behind a bird,
and a bird between 2 birds?

_ 2
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i o =

.8 =

9 ©
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Things to Do
When You Have
the Flu

You're in bed because the doctor said you have to rest.
There is no more sleep anywhere in your body.
You're sick of reading.

Your mother won'’t play draughts and no one else is home.

There is nothing to watch on TV.
And you think you might start to whine any time now.

Try a little mathematical medicine.
Bleh, you say?
It can be taken in bed and doesn’t require much equipment.
Pencil, scissors, stuff like that.

It’ll make you (mathematically) strong.

50
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First find 24 toothpicks. Arrange them
like this:

Ready?

How many squares do these toothpicks
make? (And don’t say 9. Keep looking
until you find all 14.)

Take away just 8 toothpicks, so you will

have just 2 squares left. (Now this is not
your run-of-the-mill subtraction problem.
In fact it has more to do with geometry.)

il

\

?’ilill\\llmmn

tl

\
))

A

" u)

=1 (Listen toothpichS
could \/\QCE k,{OU
mathematically Dusy
through o cose of
pronchial pnevmonial)

HHPIKNG

e ——

R —— |

3 etRRE—— 4
What’s the least number of toothpicks you
need to build 1 square? Four!

1

What about 2 squares? Seven?

Three squares?

And so on. Can you find a pattern?

TOOTHPICKS | SQUARES

4
7

|
Z
Use 12 toothpicks. Place them any way

you wish. How many different numbers
of squares can you make?
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Tired of squares? Try triangles.

X

(D

\

Want to build bigger shapes? Use some
little balls of modeling clay or some whole
dried peas that have soaked until they’re
soft. You can build magnificent mathema-

tical structures. Cubes.
Tetrahedrons. f !

\
\!‘ A\

K<
A\
AV
[N
&Y

A

\/

%
AN

bk
X
[ /]

ny;

V;
!

D

AP

L 3 4|

oy
2

One last toothpick tickler. Can you ar-

GEODESICS. range 6 toothpicks so that each one
touches all the others? (It can be done!)

- Sl N

The POPCORN HID ashs:

WHAT WOULD YOU _
RATHER HAVE -+ - HOw many pieces of pop-
YOUR HEIGHT IN corn would fill your
STACHED 5pCOINS sock drower?

R
IN 20, COINS
LAIDENDTOEND?




SQUARING O
UP ﬁ@/

Copy this shape onto a piece of paper.

Then cut it out.

Now, if you copied it carefully, you should
be able to make 1 cut somewhere on the
shape, then put the 2 pieces together to
make a square!

Try it.

If that was too easy, then try these,
smarty! One more cut tc make a square!
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, THE D)

... LANGUAGE
RS Y % -~ A

vyt 4 1/4//5 g\

Y
w7 Bk 07 £ ';' A
M—H\{- &(\ < . | w7 ,,)m

1o
/

In case you hadn’t noticed already, mathe- First, don’t worry about it too much.
maticians have a language all their own. Second, don’t expect the word to make
Fancy words like topology and square root any sense at all (or try to remember it),
and dodecahedron are all words they have until you've become familiar with whatever
made up to stand for their tools, or other the word is about.
things they work with. Even rounders
players have special words, it’s just that And remember, mathematical language is
we're more used to them. sort of like a code. It’s a short way of

writing down a mathematical idea. Here
Suppose you had never played rounders are some examples:
before and it’s your turn to be in, only you

aren’t sure what to do and someone yells, Engl |5h

“Where’s the batter?” and all you can think

of is raw pancakes. Well, that’s how it is qu h’ ﬁ‘f)h\' N >

with mathematics only most of the words q Ot Nno bal t

don’t sound like anything you know about. . . .

What should you do? e\ htttl megh% X
~Eel

. f ?) ? Mathematics
L\iwr the result of
multiplyingthe
Tactors ©6andd
s the product

43 .

Code.
EOxB=48
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I'M A PALINDROME. A REGULAR KIND OF ﬁ

NUMBER . IT DOESN'T MAITER HOW YOU APPROACH
ME. FRONTWARDS OR BACKWARDS | LOOK THE
DOAME. [ CAN BE ANY S17E YOU UIKE. | CAN TURN
UP ANYWHERE - ~IN YOUR HOUSE NUMBERS CAR
NUMBER FLATES TELEPHONE NUMBERS. j
ﬁ/Y;;ZAN GET TO ME WITH A BJT\
OF ADDITION .

TAKE 137 FOR INSTANCE

[ TS5 NOT APALINDROME,

BUT REVERSE IT 137

AND DD 57 ! I3l
A PALINDAOME




|/ SOMETIMES IT TAKES A LITLE
LONGERTO GET ME. LIKE 68,

FOR EXAMPLE ... 68
| +86
154
THERE, YOU
+451
SEE /- 505

’\*50@
Iy

AND SOME NUMBERS TAKE MUCH LONGER TO
REACH ME. TRY &9 ......BUT BE SURE YOU HAVE
A LOT OF PAPER . -

THERE ARE WORD FALINDROMES TOO. LIKE WOW?W

Bﬁg RADAR '/ AND SENTENCE PALINDROMES

. TOO HOT TO HOOT. [

NO LEMONS NOMELON ,L—'“ ’

( / ‘
1 "c, .
\ N
///‘/ N

TEN ANIN\ALS l SLAM IN A NET.
VI /Ay

/ : yz whatt
W a8 \ae . =/ /will be the
GPNCSSRatS % /I next YEAR
a8 Seas that 55 also
N N PALINDROM
i :
& =
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MAKING BOXES

WITHOUT TOPSES

You need some thick paper. (Or thin card.)
And scissors.

Cut 5 squares like this one from thick paper.

Arrange them in different ways. Their
edges must be touching. And their corners
must be lined up.

This is okay.

This is not okay.

l

You think there are lots of ways to do
that? There are 12. Can you find all 12?
Draw them as you do. A rule to follow as
you search: if a shape could be cut out
and fit exactly over another shape, it
doesn’t count as different.

examples - -

/1:kf1¢asu‘!r<=,1’r\e_same> 56 are these

e

You have been looking for pentominoes.

R S e ' A R R A A g 2 W
(4 THOUGHT PENTOMINOES 16 WHAT THEY
PECORME POTRID SALAD WITH )

iy

Look at these 2 pentominoes. This one
would fold up into a box. X marks the
bottom of the box.

X

This one wouldn’t fold up into a box.

Now look at the pentominoes you drew.
If you drew all 12, 8 of them should fold
up into boxes. Find them and mark the
bottoms. Then cut them out and fold
them to see if you are right.

Now you’re ready for
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THE FACTORY
BOX PROBLEM

A factory needs topless boxes. Like this.

4"’

!

Someone in the ordering department
bought a whole lot of cardboard, like this.

<
DY
LElt

§§\Q\ \\" N

\\\\\} §‘ 3

iy

Each box will take 5 squares.

Since there are 20 squares on the sheet,
they should be able to get 4 topless boxes
out of each big sheet.

Will they?

How would you cut the cardboard?

RS,
A BOX MUST BE FOLDED FROM
ONLY 1 PIECE.

NOT MORE
BOXES!?

Yes!

If you had a piece of paper like this,?

||

——
g—_‘ —

] |
HERENE

mg

and you cut a square the same size from
each corner like this,

you could fold up what’s left to make a
box. Right?

What size square would you cut out of
each corner to make the box that would
hold the most?

This is an experiment that connects the
volume of a box with its surface area
(how much space its outside would cover).
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prime

'm PRIME / [ belongto a class

of numbers that has a special
characteristic .
-Pich @ number, like. 12.

¥ you had 12 squares of paper and
Jou were, qomggo arrange them in
a rectanqle, youd have. ‘several
choices.

{ |

100 many choices.
12 is not prime.

what if you picked a number like 7
Hyov had Tsquares, theres
og{)q L shape. tectangle. you
could make.. Only | shape;

7 15 PRIME /

A number eitheris or

is not prime..

Try O©. #

Nope..
TyS. | i
Yes, prime.

50
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MathematIClans Try to ﬁnd patterns to pt’édld" when
We prime numbers Will appear: They have a tarcy

way tfo describe vs:
A FAME NUMBER FA5 ONLY 2 FACTORS

[TALFAND 1

i/cﬁ /Means there are on /%Z /zumbem
CAaIvIge irifo 8 prime number exactly)

%Uf We primes are not verly obviovs. Here are the first
phme numbers = 2,355,711, 1317, .

A Q
j IW’ re '),
ﬁ“ //I wa

,v//,'l 2
7 o
'u;. Sl
lum 13 I*.;_= 7'/1I-H{ "1 J\llllmillll D &g
[ ]
’8 4 /na/. /rl(mw

[t you're inferested, colour in fhe pr:mes on a chart Jrha
His. — its the. closesr fo a paﬁem you cantind.

70U may
have wondered
why L isnt prime.
Well, it just isnf Those.
mathematicions get
awfully picky
@Ok oometimes,

A DA
/
Goldbach wasa mathemati- No one has ever proved [+,
cian who made 4 CONJECTURE. Byt No oNE has ever dis
He said that every even roved itejther
numoer fan he writtenas Eha’rs why it's called a

som of rirme numbpers.
Lﬁf&e l[+5 2. l7+\3 5 CONISECTURE .

)
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WHO NEED6,;\ CEILING 7

You could count all those dots in the
ceiling tiles. But that only works if you
have that kind of ceiling in your room.
And besides, it really isn’t much better
than nothing.

TRY THIS:

How many dots in the square? Don’t try

to count them all. Make a guess first. PR
Then see ** you can estimate the number. == FHOW Q1D ALL THOSE DOTS GET (N THAT SQUARE ©

i DID SOME POOR MISERABLE. CREATURE
Is an estimate the same as a guess? HAVE TDMD/QAW’THEM ALLT
AN A A AN

/Vk_)-'\M
® ® O 0 6 6 0 0 05 00 0000800 00> . .
P O O 0 0 & 6 0 0 0 0 00 005 000 6o 6 O P
0%0%0%0%6%¢%6 %0 " e e "¢ 0% 0% % e "o How many more dots like that would it
%0000 %00 0% %0 %% % 0% e e % e %% %% % take to make a million? How big would
..0.0...........0.0....‘0...................... € : w g
000%0%% % %% %% 0% 0% e % % %% % % s thesquare have to be? Care to estimate?
LI K D IR I D D D D R K R L N K
® ® O 6 O & 6 00 0 0O & 06O 0O OO S O
® & O © © 6 06 & 6 0O O 006 00 O 0 0 ° 00
[ D R R R R D D N R D L O D O O N
LI K DR R K D R DK B D DK R DR N N D R R J
LIC R I I I DR I L K R D O D D O R R b
® O & 0 O 0 0 O 600060 00 609 09 8
LI K I DI D B R R D R D R R D D N N
LI R BN I K N N O D L O D R
LI DL R IR K B D I R R R O R D R R
LI LI I B K S B R DR B R N 2R K N K K N J
LI IR L I D R R R R B O R R R
LD K N N R R R R L K B D D L R N )
LI I D I I D DR D K R R D D O
LI T I R D R R D O D R

* L ]

LI I R R N R N R N R N R N
® O & 0 0 0006 0. 006000 06008 s 00 00
® © 0 ¢ 06 0.6 60 0060060060 000000
LI R IR R UK R D R R N D N B R R N N K N
® ® & 0 0 0 0 © O 000 O O O O OO " 6O D>
® ® O O 0 0 & 060 0 0006 000 000 P
® & & & & ¢ 0 6 0 0 0 0 6 0 66 0 0 0 60 0 s 00

® ® ® ¢ 6 & & 0 0 6 00 6 0O O O OO OO O S0

® & O 0. 0 0. 0 0 0.9 06 >0 0000 00 s oo

® ® & 0 00 0 0.0 6 0 0 5 00 O 900 60 0 00

® ® & & 0 0. 06 0 & 0 0 6 060 0 00 00 0 00

® O O 0 0 06 & 00 0 0 006 0 06 0 6 000 0 00
....'...‘...............Q.....O...O‘..Q.....O.. 7

0%0%0%0%0%0%6%0%0%¢%6%0%0%%0 %% %% %" Here is another square. How many dots do
......................C......'................. th k ld . h

® 0 & 0 0.0 6 0 0 000 0 0050 0" 6O 00 you n yOu cou put' In a Squre t 1s

80 00 0 0000000000000 eeeeee sizeifyouwerewillingtomake dotsuntil

s eses00e006000000000OBLOLEOES it was full?

On the rext page. are. some dot-pictures. If the dots were
all very tiny, the pictures would look Just like-ina
newspaper Put the book at the end of your bed
and squint at it. That's how photegraphs get

printed. How many dots inthe banana® In the pie?
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Enough dots?
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A
Mathe-magic
Show

Some people think that everything mathematical is magic.

(What they don’t know won’t hurt them.)
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THE
EMBRACING
PAPERCLIPS

<TAKE A COMMON STRIF OF WRITING
PAPER.

«CURVE 1150 (T MATCHES THIS

PRAWING —

CUP THE FAPER CLIPSTO IT S50

NOW HAVE YOUR AS515TANT HOLD
THE ENDS OF THE ,
PAFER THUS: <= —=>

THEN YOU SAY THE MAGIC. WORPS -

FNL PN e NN

AND WHEN YOUR AsSISTANT PVLLS
THE ENDS OF THE PAFER HAAL,

THOSE HUMPRUM , COMMON FAFER
CLIPS WILL FLN OFF THE PAPER,

AND LEAP INTO EACH
OTHERS ARMS |




(ZOUNDS 1)
CAN YOU BELIEVE T 2!l

believe it !

METHEMATICALLY. THIS FEAT HIAS SOMETHING TD DO WITH THE
CURVE IN THE FAPER GETTING TRANSFERRED 70 THE (LIP5—
ONE OF THOSE FPHENOMIENA TOPOLOGISTS LOOKH AT
(REMEMBER TOFOLOGY 7)

IT WILL ALS0O WORK WITH A
£5 NOTE. BORROW ONE
FROM SOMEONE IN YOUR
AUDIENCE .(MAYBE THEY WILL
BE 50 STUNNED BY YOUR PRIL-
LIANCE THEY WILL FORGET TO
ASK FOR IT BACK.)

IT MAY HELF TO PULL THE
ENDS REAL SLOWLY TO
SEE WHAT HAPPENS TO
THE PAPER CLIFS. BUT
THE TRICH WON'T
ALWAYS WORK THAT WAY .
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i Y First you need to make 5 smart cards like

A these. Number them exactly as they are
_ < W/ here. Make them big enough so your audi-
77, ] ence can see the numbers clearly.

2}67
01 K4 2B K5
18192223 ) 20242223
%22%331 2829 3031

-'l l -’ 7 ’\\(/ __/// //
i,\ ’.lﬁ‘ Ay ey
AWy ,\‘1“‘“ ‘\

%)

8 9 1010 & 16 17 18
22 13 14 1 » ‘2021 22 2375
242526277 2425 2,62.7 ,
2293031, 2829 3%1

7 ,)/9”’ \m, y X

flr ¢ //////

7 =

s II .'u ALK '

n ,//mfﬂ'tj ey pand o)
4\\\\\\\__,5 { l/ ; ‘. /QW !‘«':’.:

/

o
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Ask someone to pick any number between
1 and 31. Then they need to point to eack
card in which their number appears.

Then you will tell them what number they
picked. How will you know? Try it your-
self. Choose a number. Find it in the
cards shown here.

Now add up the first number of each card
that your number appears in. The total is
the number you picked. Right?
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If it didn’t work, try it again. The magic in
this trick is because of something called the M /@W %{W
binary system which is also what all com- /L// /M/w /
puters are based on. If it didn’t work, ei-

ther you’re wrong, or all the computers in
the world are wrong. So try again.

/I’wa\w roupAT A BINARYY

= wgs WHERE THEN PUT § 7
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Tell a person from the audience to put a 10p
coin in one hand and a penny in the other.
The person should be able to add or multiply
without resorting to a piece of paper and
pencil. So try it on some smart adult. In this
trick you can figure out which coin is in
which hand.

You say:

“Put one coin in your left hand, and the
other in your right. You can show the
audience, but don’t tell me.”

“Now, multiply what’s in your right hand
by 4, 6, or 8. (Give them a little time.)
Got it? Don’t give me the number.”

“Now multiply what’s in your left hand
by 3, 5, or 7. Okay?”’

“Now add those answers up. And give
me the total.”

Now you tell which hand is holding which
coin. If the total is even, the penny is in
the right hand. If the total is odd, the
penny is in the left hand.

Thanks to something mathematicians refer
to as pluce value, this trick will never fail,
unless, of course, your smart adult turns
out to be a dummy. Place value has to do
with 1’s and 10’s (and where you put
decimal points). The number in the 1’s
place tells us whether a number is even or
odd. See if you can tell how this trick
works.
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If, by some chance, no one in your audi-
ence has a 10p coin, and you're stuck with a
5p and a penny, here is a sneaky way to go
ahead and do the trick anyway without
damaging your reputation as a magician.
When you get to the part where they
multiply, just say:

“Multiply what’s in your right hand by 14.
Okay? Now multiply what’s in your left
hand by 14. Gotit? Add them together
and tell me the total.”

Now multiplying a penny by 14 is simple.
Right? But multiplying 5p by 14 will set
most people looking for paper and pencil.
Watch their face. You’ll know which hand
the 5pisin!

(The adding part is just to throw them off.)

Sneaky, huh?

You've got to try this! The cbject is to move
the 5p coin without touching it.

Put the penny in between the 2p and the 5p.
You may move only one coin, and it can’t be
the 5p.

Ready?
Put your right index finger on the 2p.

Slide it to the right and then slide it back
quickly so it hits the penny — hard.

‘\\ // ’;//17/”,/{. T
v

[
’-r P 5!"
You didn’t move the 5p, did you? Magic did!

A blend of logical argument and Newton’s
second law of motion explains this one.

How far can you make the 5p slide using this
method? Experiment and see. Would the 5p
slide farther if you used a 10p coin instead of
a 2p? What if all three were 5p coins? Can
you find the maximum distance a coin can be
moved like this?
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This is an incredible trick that will leave
your audience breathless and amazed. If
they knew how you did it, it would leave
them mean and angry because it is really a
huge put-on! But it is based on very clear
and logical thinking — something most peo-
ple forget about when they think they are
watching magic!

Someone will pick a card. You will find it
in the deck behind your back without look-
ing. You can’t believe it? Just wait!

You need 1 deck of playing cards. Shuf-
fle them and do all those things people do
with cards so you don’t look suspicious to
the audience. Actually, none of that mat-
ters. While you are shuffling, glance at the
bottom card. Then put the deck face
down. It won’t be touched again until the

very end of the trick.

Now. What is going to happen is that dur-
ing the course of this trick, your audience
will choose a card. And it will be the card
on the bottom of the deck. So there will

be no problem finding it!

Remember the bottom card.
Everything depends on it.

Suppose the bottom card is the 5 of clubs.
You have to get them to pick that card.
This is how you do it. Start with the clubs
part. Here’s what to say:

1. Name the 4 suits. (Listen, if you've
got a card-ignorant audience, you might as
well forget the trick. They won’t be
impressed anyway.)

¥ #

2. Pick 2 of them. (Suppose they say,
“Hearts and diamonds?” Gulp, you think.
Don’t worry. What’s the title of this trick?
“What’s Left.”” That’s the secret. You don’t
like what they pick, you just say, “What’s

el

3.  What's left? (“‘Clubs and spades,”

they say.)

4. Now pick 1 of them. (If they pick
spades just ask, “What’s left?”’ If they
pick clubs, just say:)
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5. Good! Let’s remember clubs. (Don’t
sound too relieved or they might catch on!)

That takes care of the clubs part. @

6. Now, what are the numbers and face
cards in each suit, starting with ace?

Sy s EE

7. Pick 4 of them. Name them in order.
(Suppose they say, “Ten, jack, queen, king.
That won’t do at all. So just ask:)

73

8. What’s left? (They’ll probably look
at you in horror, but if they picked 4 in
order like you suggested, it won’t be too
bad. Be patient with them.}

Now keep doing this until they pick 4 cards
that include the 5, like 3, 4, 5, 6. Then say:

12. Okay. Five. And what suit did yocu
pick? (Clubs.)

Now for the finale . .. Pick up the deck and
hold it behind your back. Do not even
glance at it. Say:

/(/\\/W

HOW MANY CHANCES WILL.
YOU GIVE ME TO FIND THE 5~
OF CLUBS [N TRIS DECK
BEHIND MY BACIK T

gt

1t really doesn’t matter, does it? Take
your time. Pretend to concentrate very
hard. If they give you 3 chances (usually
they will give you more than 1), you
might miss the first one.

Take your time.
They don’t believe you can do it anyway.

Little do they know!
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THE FAMOUS
ANSWER-BEFORE-THE-QUESTION
TRICK

N =7
' This is not a trick for the faint-hearted. & /
If there are any in your audience who can’t Y, ‘

\ tolerate the shock of a truly astounding
experience, you had better ask them to
leave the room now.
For in this trick you will

GIVE THE ANSWER BEFORE THE QUESTION!

(And it will be the right answer.)

] .
Concentrate veryhard. | Showittolperson then | Sayinaqrand voice:
Write the number ask them to keepit,bub
| 089 on a piece of not to reveal what
the answey is.

There sihe.
answer. Now |

I
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L Choose someone else | Ask them rogive Youo | Neyt sk Hhem 1o ]

-, from the audience. Zﬁfﬁ&ﬁ‘fﬂ?ﬁ‘i‘ﬁfgnf reverse Hhe diaits
2 t‘r%t e first andd anird | and subfroek 1
diqws havwe g difterence 3“@1Ql{’ numpet trom
of 'more o ore . 182 A{rhf_ O‘HWel/.




| Reversethat answerand | The fotal will alwaysbe | Askyour 2subjecte B

add it to the first 108A !( Ityou subtraet | 1o compare. ariswers
. answet”. and then fel| the

avdience ...... ...

itk €70

1
/] /
Ll I/ 7

o

. BUTDONT TELL HOW YOU DIDTHE TRICK . [F YAUR. AUDIENCE
15 STUMPED AND YOU HAVE. 0 DO IT AGAIN THERE'S A
GOOD CHANCE 7HEY WILL BEGIN TD SEE THE PATTERN.
SO ONLY DO THAT TRICK ONCE !

BE SURE TO PICK. PEOPLE WHO CAN ADD AND SUBTRACT !
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THE RUBBER BAND
THAT LISTENS

(It’s really a plain old rubber band, but you will make it appear to do exactly what you want.)

Hold up the rubber band. Say:

THIZ MAY LOOK LIKE AN ORDINARY
RUBBER PAND, BUT IT Is NO]. BE -
FORE YOUR VERY EYES | W/LL MARE
THI5 RVBBER BAND MOVE AT MY

COMMANL.

Then you should have some hocus-pocus
build-up and at the right moment tell the
rubber band to jump from your first 2
fingers to your last 2.

What the audience sees:

The rubber band moves from

It takes a little practice to do it smoothly.
Here’s how it works:

Put the band around your 3rd and 4th
fingers.

Pull it out so everyone can see.

Turn your palm out and pull it again so , -
they can see the other side.

Then turn your hand back palm down,
BUT as you do it, make a loose fist and
stick your other 2 fingers under the
band like this. This is the part that
needs practice.

Nl

When you straighten out your fingers, the
rubber band will leap to your other 2
fingers!

When you do this trick, you are demon-
strating a topological principal involving
insides and outsides. (Remember topolo-
gy?) Watch the rubber band closely as you
do the trick.

J
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Save this trick for the last. It is almost
T“[ GEE AT pure topology and very little magic. But
it will confound your audience and secure
: your place among the all-time magic greats
loop AND in their minds.
Have your assistant face the audience. She
should have on a jacket, with plenty of
AS515TANT  room init, and a 2 metre long piece of thick
‘ / yarn tied into a loop over one arm, as shown.

That hand should be in her pocket.
HAND

Without permitting your assistant to re-
JACKET move her hand from her pocket, you will
now remove the string loop from her arm
without untying it. Tell your audience
that.

“Impossible,” they will say. You may get
sneers or sniggers. Let them carry on while
you do this:

AND POSH 1T POWN THE OTHER.
SLEEVE AND OUT THE CUFF

PUSH THE LDOP OF YARN UF
INSIDE HER SLEEVE ...

¥

NOW, LOOP THE YARN OVER, HER IF YOU DID IT RIGHT, THE LoOF 10 THE FLDOR WHILE YDLRR
HAND AND PYSH IT BACK UPTHE | SHDULD NOW BE ARDUND HER | ASiSTRMT STEPS OUT OF 1T
4L EEVE AGAIN. NOW IT'S ON CHEST UNDER HER ABMPITS | WiTh HER AAMD STIL IM HET
THE UNDERSIDE OF HERARM. | "\ \ oYU CAN-NOW PULL 1T, | PDCEET - WHILE YOU LISTEN
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"he SHRINKine 100 coin

- ) First, trace around a 5p coin on a piece of
paper about this size. Cut out the circle you
traced.

Then say to your audience:

“Which of you can push a 10p through
this hole without tearing the paper?”

Unless 1 of them has already seen this
trick, or is another mathematician in dis-
guise, they won’t be able to do it.

But you will.

S \
Smile at them comfortingly and fold the
paper in half, like this. ———-}

Place the 10p coin in the fold so it’s sticking
through a little, like this. —

Hold the corners of the paper and raise
them a little, like this.

The hole will open up and the coin will
fall through!

And there you have it, ladies and gentle-
men, the 10p that shrinks to the size of a 5p!

(Diameters aren’t atways what you think
they are.)




How to Always
Be a Winner

It’s not whether you win or lose that’s important.
It’s how you play the game.

You’ve heard that one before.
Probably someone who always wins made it up.

Mathematical games are different from most.
It is usually possible to figure out how to win them every time.
Then you can decide for yourself
whether what’s important about the game is to win.

Here are some strategy games that can all be figured out.
Play with a friend.
Then it’s easier to figure out how to win.

Another good thing about mathematical games.
If you get tired of the rules, you can change them.

From now on, if you aren’t a winner,
there is no one to blame but yourself.
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POISON - ATRIENDLY GAME

You need:

A friend,

12 things that are the same — like beans,
or nails, or bottlecaps and

one more thing that is different —
the poison.

Say to your friend:

“How about a friendly game of poison?”

Take turns.

When your turn comes you must take
away 1 thing, or 2 things, until only the
poison is left.

—

Whoever takes away the poison, dies.

How can you always avoid the poison?

You’ll have to figure that out. (We can’t
tell you everything! But it’s possible.)

Some hints. (Well, questions, really.)
Is it better to go 1st or 2nd?

What would happen if there were a different
number of things?

How would it be if you could take away 1
or 2 or 3 things?

If you play enough, you’ll figure it out.

THIS GAME 15 | OF AVARIETY CALLED
NIM-=TYPE CAMES. HERE 15

ANOTHER VERSION [ 111 (D)
YOU CAN FLAY L ()
WITH TOOTHFICHS, 3
YOU'1L NEED 1, < W11 S
ARRANGED 1kt 15+ U

ON YOUR TURM, TAKE AS MANY A5
YoU WANT, BUI ONLY FROM [
ROW WHOEVER TAKES THE LAST
ONE [OSES,
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Do you know how it feels when you're
squashed in the back seat of the car with
your brother and sister and the 3 of you
have been real noisy and you’re about to
get in trouble? And you’re not even half-
way to where you’re going?

Try this game. Any number can play, but
it’s best for 2 people. Because then you
can figure out how to always be a winner.

It goes like this:

It’s a counting game.
Whoever gets 20 wins.

You take turns.

When it’s your turn, you may count 1
or 2 numbers.

RACE FOR 20

So the first person says, “1”" or “1, 2.”
And the second continues with 1 or 2
more numbers.

Try it. If there are more than 2 of you,
take turns and play the winners. Keep
track of how many games each wins.

2 WY MOH "~ "Uo pue| O3
SAqUINU poobD 24P 4| pUB || B
ulm shempe ued

lgl.Z loglv
16014 $20D J3M30UM T UIm
hem[e tied /| Uo Spug| Janaoym

The POPCORN K|Dasks:- How
many p{{eces of popCcoOrm
would fill o &

v
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11[. A

JVE ALWAYS FELTA 2" | 5 1l THE Oy
JITTLE FECULIAR. “ 23

S NUMBER
I AFPEAR AT THE LGNS THAT SHOW'S
STRANGES] s 174 w2 LIRE THIS.
TIMES ANDNO /] “ w HERE'S HOW
ONE FVON5 ) ad YOU CAN MAKE
WHY. . i M HAPPEN
”W'," :‘ l‘l "!:"'1%,“{//‘:';( l‘x
i “,‘..‘ ,“ y
- o :
> PICK 4 DIFFERENT NUMBERS FROM OTO 9 -+ - @@\
" ARRANGE THEM TO MAKE THE LARGEST
NUMBER POSSIBLE. o BT32-
* NOW ARRANGE THEM TO MAKE THE
SMALLEST NOMBER. POSSIBLE -+ 27378
» SUBTRACT THE SMALL NUMEER FROM THE %gg 2
LARGE ONE .~ v vre oo e -

] ADY | THINK (o > Sl+
o GOOD : 59\\4‘?;1%'5 PECULIAR m

o NOW TAKE THE ANSWER AND ARRANGE THOSE
NUMBERS TD MAKE. THE LARGEST NUM‘BER PossrsLE. o543

- AND THE 5MALLESF —3456
e SUBTRACT -- 3087
AND THERE |AM | —— 858
TRY IT. J'lL ALWAYS TV/?/\/U/’ 85572:
EVENTUALLY | MAY BE FECULIAR, 5522
BUT 1M DEPENDABLE . o=
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® ®

Here is the plaqi;\amd. Start with4 dots in
each direction. (Later you can add more)

Draw it on any piece of paper.
You'll also need a triend.

LINKING

Take turns.

Link any Z dobs that are. next
to each other, side-by-side
(above or below).

A dot may be linked to only
1 other dot. '

The winner is whoever makes =7
the a3t [inkk.
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UP RIGHT

Take turns.

Start at the dot in the lower
left corner.

You can draw a line ( between
dots) upor to the right,
for a5 many dots a5 you
like. Bub you cant change
direction during 1 tum.
The winner 1s whoever
lands on the dot in the
upper right corner:

-

Take turns. c R E E P

Yov may draw 3 line. any
length across, up, down, or

diagenally.
\ou may not. ¢ross another

line. or close the shape or
turn a corneronl turn.

You have o draw your
line from either end of
what is alreddy there.
(Straighy linesonly.)

Winney is Whoeyey Araws
e las possible line. .
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SQUARE WINS

Take turns.

Mark anydot on your turm.
One player uses X’s, the

other vses O's. Whoever
marks 4 dots that would
make a sguare, (F connec-
ted, wins.

(Make sure to connect the.
dots to convince the '
loser)

vogee gz L u st 4 ate i .
#LATRGLY A
[ RS L DU WL S SRR Y VIO P

All of these games involve. strateqy. If youknow the. strateqy you can
aays win. One way 1o geb 8 good |ook at the strateqy is 10 see
what happens when there are. fewet clobs.

Like- in the-qame."Linking,”if there were 4dots in sfead ot 1o
it would be dsure. win it you wenk second. e e

What it there were © dofs?
Thenupud win only if yov went tirsk.

® o 9

wWhat abour & dots® e o v W
See that pattern? IR

Work your way vp fo 1.
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‘SPROUTS

A topological network game. Or, in
plain English, a game drawing points
and lines.

Start with Z points, and take turns draw-
ing lines by these rules:

A line must start and end at a point.
(Curved lines are okay, and you can draw

a loop and end at the same point you
started at.)

After you draw a line, you must mark a
new point somewhere on it.

No line can cross itself or another line,
or pass through any point.

No point can have more than 3 lines
ending there.

The winner is the last person able to play.

This game was invented by 2 British
mathematicians. You might have
known, huh?

How long could a game centinue?

What would happen if you started with
3 or 4 points?
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WHY IS MATHEMATICS
LIKE PING-PONG?

WHY DO YOU FLAY PING-PONG T BECAUSE YOU WERE INVITED 1O
SOMEONE'S HOUSE AND THERE WAS THE TABLE AND THEY
SAID,"HOW ABOUT A GAME OF PING-PONG 2" BECAUSE 1TSS
NICE TO BE GOOD AT SOMETHING YOU LIKE TO DO BECAUSE
MAYBE SOMEDAY SOMEONE YOU DONT LIKE VERY MUCH WILL
SAY, "HOW ABOUT™ SOME PING-PONG, DUMMY 7 AND YOU CAN
PEAT THEM Z1-3.
WHAT GOOD 15 PING-FPONG 7
YOU CANT RIDE IT 10 SCHOOL .
YOU CAN'T EAT T
TS JUST FUN.
FPEOFPLE THINIK ABOUT MATHEMATICS FOR AS MANY DIFFERENT
REASONS AS THERE ARE FOR PLAYING PINGTFONG. il




How Many Sides

Does a Banana Have?

Bananas in a mathematics book?
Why not?
Mathematics lurks everywhere.
Even in bananas.

Also in apples, cabbages, onions,
tin cans, jars, glasses.

All over the place.

It’s enough to make you sick.
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HOW MANY SIDES

DOES 4 BANANA,

Before you go rummaging around in the
kitchen, think about that question. Can
you picture how many sides a banana has?
If the shops are closed and there isn’t a
banana in the kitchen, you’ll have to use

your memory anyway. B »_: TS
You could call your best friend and see if - ¥ : ; :.
there is a banana at their house. B Y 2
e
Do all bananas have the same number of : _ 5 :
sides? Do bananas even have sides? Is s IS
there a constant banana pattern? AT %
L
\\\\\\\ j .
=2 -
HAVE You EVER, o G b
EVER, EVER (EVER, WY 7 ?
EVER 5EEI\/ A y 5 ) ) é{ 9”—9..
STRAIGHT /I e 1
BANANA? / 7 J
/‘-’\M//\«‘—/—L&%

But don’t stop at the banana. You're just
getting started. There are patterns in lots
of foods. Don’t ignore them. There are
amazing examples of symmetry in the
kitchen. Enough to boggle the mind.

Take an apple. You know what it looks
like if you cut it like this.

HAVE?

Y0

But what if you cut it like this? Can you
predict what it will look like inside? What
other foods make patterns like the apple?

Start hanging around the kitchen. When
someone is preparing dinner, ask to cut

the vegetables. Try cutting onions both
ways. Or cabbages, cucumbers or tomatoes.
Try fruit. You won’t believe the symmetry.

]
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MORE THAN ONE WAY

(to slice a banana)

make the fruit salad.

Look at the drawing. You can slice a
banana with its skin on —

=

Which shapes go with which slices?

In the event someone comes along and
demands to know why you are cutting up
a perfectly good banana in such a crazy
way, you can tell them about your investi-
gation.

You thought we were through with bananas, didn’t you? Here’s another
banana experiment for you to try the next time you are asked to help

You can also remark casually that this
experiment was first conducted by a Greek
mathematician of the third century B.C.,
named Apollonius, who wrote a book
called The Conics, which was all about
slicing cones. (Apollonius might have used
bananas, but . . .)

\o
&,l

K\\\‘\

e

not?
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OOO"

80




Apollonius found that if you slice a cone
like this, the shape you get is a circle.

7O

But if you slice it like this, the shape you
get is an ellipse.

4=

He sliced cones in other ways too. He got
other curves called hyperbolas and parabolas.

PoHAW | EVERYONE 1

ANOWS A FREABOLA 13 SOME-

THIN (- THEY FUSHARDUND D,
WTH THE 54%

HYPERBOLA CAN DO/

NOISE. !

IF YOU'VE EVER HEARD A SONIC BOGM YOU KNOW UHAT A
SONIC. BOOMS ARE SHOCH
MWAVES PRODUCED BY JET AIRCRAFT. THEY HAVE THE
SHAFPE OF A CONE AND WHERE THEY INTERSECT 7THE
GROUND, THEY M/VTE AFIYPERBOLA, AND A TERAIFIC

S0 WHO KNOWS WWHERE SLICING A BANANA CAN LEAD?
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More Than You Probably Want To
Know About Symmetry

Mathematicians invented lots of stuff to fool around with. But
they didn't invent symmetry. t's al| over the place. They
just stumbled on it. Chances are, if the mathematicians
?\adn‘t noticed all the symmetry around, someone else
would hawe . Maybe. dentists. Symmetry is pretly hard
#ot to notice . You might try zof noticing symmetty
for a while. Dont look at aeroplanes. Dont 6ok af”
molorcars.\ Try net 1o notice any doqs orcats. Infact
you could #of looh at just” about anything and prob-
ably miss alot of symmetry.

The mathematicians didn’t invent sym-
metry. But it was just like them to give a
fancy name to something that was there
from the beginning.

Some shapes have mirror symmetry, they
say. Such shapes have at least 1 line of
symmetry, like the butterfly . . .
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Or 2 lines of symmetry, like the letter H.

.
ooooooooooooooo

B3

Some shapes have rotational symmetry and

right side up.

have a point of symmetry, which means
you can turn the shape less than 1 full turn
and it will look the same as when it was
\

Some shapes have both kinds of symmetry.

-----

HOW ABOUTA SIMME TR
RACE? SEE WHO (AN FIND
THE MOST SYMMETRICAL
SHAPES INIIO MINUTES

MAKE (T TOUGH
TRY LOOKING FOR
| ROTATIONAL SYMMETRY ONLY|

(WILL YOU EVER LOOK AT Ay APPLE THE /
SAME WAY AGAIN ?

=/
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5 TN WHERE.
. DOES 10 PLUS
43 EQUAL 17

15 THERE A CLOCKIN YOUR
AITCHEN? IF YOU ADD 3
HOURS ON TO 10 OCLOCK,
WHERE DO YOULAND?

P e
L & a S VF v aApp 3 ROURSH oN'\?
Ny TO 1O OCLOCK, | LAND
IN LOTSH OR TROUBLE B~
WHEN | GET HOME! B!

S0 10+3 -1 INTHE KITCHEN. &
50 DOES | 142 AND Q+4-

(Thiscloch arithmetic 15 not Just silly stuff: Some mathe -]
maticians like it-alot. They coll/it moedulo arithmetic
and 1 advantage is that you don't have to covrit higher
thon 12! (One disadvantage is that you get the wrong
Lanﬁwer/‘fz/ou ao your reqular arithmetic. this way.) )

SUPPOSE THE CLOCH LOOK
ED LIKE THIS. (THISCLOCK -
HAS O NUMBERS ON IT. / O

ITS AMODULAR & [ 5
SYSTEM) (’ &
THEN 4+2-0 AND 4 )

3t5=2.TUST COUNT
AROUND THE CLOCK TO 6
GET THE ANSWERS.

IT'S TUST A DIFFEREM™
WAY TO AFPROACH
MATHS —— WITH A
DIFFERENT SETOF
RULES.
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%58 | QUESTION: WWIHERN
5 NOTEQUAL 4?7

DOES 3 PLUS 1

e

in the hitchen oqain. 2 Three tablespoons of

of salt donot equal 4
LOb\ESPODh5 of Salt

water,, % ﬁ\@@

water plus1tablespoon

A
\F .
F Py
i
5
.’

!

THE POPCORN £5E5% | i
KD ADHS: p 3/ QA

HOW MANY 2
PECES OF /£ bl 45
FOPCORN e | KBS B
WOULDFILL ¥ Sy
THEREFRG £ £ (&

ERATORT
£
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If you have tried the “Great Dishes
Scheme” on page 35 and it didn’t work,
but you'’re still doing those dishes, here

is a mathematical escape that will probably
work at least once. (You may not get away
with it more times than that, so use it when
you really need it.)

DRYING
DISHES

Take a look at the glasses. If you have read
the first part of this book, you already
know something about those glasses besides
that they need a lot of wiping. Answer this
question:

Which measures more, the height of the
glass, or arouid the top?

If you're not sure, use the tea towel to
measure it. Try different glasses. You
probably won’t find any that are taller
than they are around. You also won’t find
very many people who can tell that just by
looking. Get the idea?

Now line up 4 glasses. Then choose
your victim. Ask them to choose which
one they think is taller than it is around.
Bet them your turn at drying they can’t
find one.

T (T

Then hand over the towel.
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INFINITY ISNOT A PLACE

Infinity is not a town. Or any other place. Here is another thing infinity
isn’t. It isn’t the biggest number ever, or the biggest anything else. In
fact, infinity isn’t any thing at all — it’s an idea. Something that is
infinite goes on forever. It has no edges, and no stopping place.

JUST 50 YOU'LL REMEMBER, HERE ARE SOME THINGS INFINTTY IS NOT.

INFINITY 15 NOT YOUR
SISTER'S SHOE SIZE .

C’———“——;_—‘——]
INFINITY 15 NOT THE LENGTH
OIE \IOTL;/K LAST MATHS TEST. Ui

L

FINITY 15 NOT HOW
MAD SOME PEOPLE GET.

Here is something infinity is: infinity is And maybe if you let the idea roll around
probably the hardest idea in this book. in your head for a while, and every once in
That’s because you can’t see it or feel it a while give it a turn or 2, you’ll begin

or draw a picture of it. And it isn’t like to get a sense of what infinity is.

anything else.

It does have a symbol, which looks like this:

0o
“

: : And then you can be pretty proud of

yourself. Because the best mathematician
in the world can’t do any better than that.
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I'm a fast -talking, quick-
Hi,I'mpi / stepping number found

) everywhere. there [s any -
\ V“ thing rovnd. ... SN

wsd® BUL you can
never find all of me. |
e ) 7 S2ld [ WasquicK-step-
B ping, didnt’l © You can
aer clpse. You can e
even findmeina drum.

/ Measvre dround
the edge and then
across Hhe top.
Divide the two
numbers and dont ,
ever stop,

/7ate. /0/74;
awision .

It will take. a while.
Mathematicians call this

fiquring finding pi ( the. ratio of the circum-
ference and cliameter of any circle).

A\ They write me like this - ¢
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Most people
Gallme 3.14,
whichis a
decimal
number. . ..

'malittle ) ¢
it larger )\
than 3,

... But actually lqo on and on
and [ hever end — and I never
vepeat. | am alsp infinite .

[ Low_ e
[ Heve's just a part of me : 1
3141592653558397932 324626433 52
79502884197 A399375105820974
44592 3078164062 620899 B6230
| OB25342017067 et ete. ete j

/ Decimal T
nuMbers which Qo =
forever and never

repeat are called
irrational numbers.
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The Art of Probably

By now you should be getting a few mathematical muscles.
Here is where you can put them to use.

Do you think there is a chance
that there will be an earthquake in 1 minute?
If the answer is yes,
then you’ve got no business sitting around looking at this book.
If the answer is no,
then you’ve got your own theory of chance.

What’s that?
It’s the thing that keeps you from taking a raincoat
on a sunny day.
It keeps you from worrying that your mum
has joined a rock group and has gone off on a world tour
instead of getting supper.
You use it all the time in ways you don’t even think about.

Mathematicians have their own ideas
about what might or might not happen.
They call them mathematical theories of probability.

But, you can just call it the art of making good guesses.
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GUESSING RIGHT

A\ (O the Bpef probability )

oy

TGl mw LIl

*un-—-w-

Toss a penny. The mathematical theory of
probability for tossing pennies says that the
chance of getting heads is 50-50, or 1 in 2,
or 2. You already knew that, huh?

But a penny doesn’t always come up heads
exactly 2 the time you toss it. And that
fact is what makes games of chance fun to
play and some people into gamblers. (If it
did come up heads exactly 2 the time,

you wouldn’t be interested in tossing it in
the first place.)

Try this. Toss a penny and a 2p. Whatis

the chance you will toss 2 heads? Here are
the possibilities:

o OO Q@
wy O @O QO @

There are 4 ways for the coins to turn up.
And 2 heads comes up in only 1 of those

4 ways. The mathematical theory of prob-
ability for tossing pennies and 2p coins says
that if both coins are tossed, the chance
that heads will come up on both is 1 out of
4, or .

Keep track of your tosses on a chart like
this. How close to the theory do your
tosses come?

[OD][00]00660]

|
|
| |
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WHATS THE CHANCE

Not had, if you know at least 30 people
who have birthday parties every year. Like
your class at school. In any group of 30
people, there 1s a better than 2 to 1 chance
that 2 people will have the same birthday.

Mathematicians who study probability
theory (and like birthday parties) have
proven this to be true.

Try it yourself. Take a poll. Ask people
when their birthdays are and stop when
you find 2 with the same one. Sometimes
it happens right away.

of being invited to
2 Birthday Parties in 1 Day?

Sometimes it takes a long time.

But if you take the poll enough times, the
average number of people you have to ask
will get very close te 30. If you get sick of
asking people when their birthdays are be-
fore you get an average of 30, vou’ll just
have to take our word for it.

Are there more hirthdays in some months
than others? Are the chances that 2 people
will have the same birthday better in June
than in December?




THE BIRTHDAY
INSURANCE
COMPANY

How would you like to start an insurance
business?

Suppose you sold insurance to people who
wanted to insure that it wouldn’t rain on
their birthdays.

And if it did they'd collect £5.

Most adults have 1 form of insurance or
another. Car insurance. House insurance.
Health insurance. Life insurance.

Insurance companies rely on probability
theory to decide how much to charge.
They use lots and lots of statistics.

/B

HEYHID!
I > D2 WANT To
y 4% — HAVE A

AT

BIRTHDAY"

What you need to know to insure un-rainy
birthdays is:

How many days does it rain in a year?
When are those days likely to be?

Maybe people with birthdays in February
would pay more than those with birthdays
in June?

Check an almanac for weather information.

How much would you charge?

How many people would you need to buy
the insurance so you wouldn’t lose money?

IS THIS BUSINESS POSSIBLE?

i . P! 1"‘
A 3111J<¥‘/%M
. ; q
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# PIG (7

Here is a good game. It depends on know-
ing a little something about probability as
well as not being too much of a pig.

You need 2 dice, a friend, and a paper and
pencil (unless you are terrific at adding
numbers in your head).

You roll the dice and add up what they
say. The idea is to get to 100. Youdon’t
have to take turns. You keep rolling as
long as you want. BUT:

If a 1 comes up on 1 of the dice, you
lose your count for that turn.

If a 1 comes up on both dice, your total
goes back to 0. (Even if you were at
98!) And anytime you throw a 1, you
lose your turn.

It helps a lot to know how to add. But it
helps even more if you can predict how
often 1’s will come up. What is the proba-
bility of throwing one 1? What is the prob-
ability of throwing snake eyes (two 1’s)?

What is a lucky streak? Do you know one
when you have it?




ALPHABETICAL PROBABILITY

There is even an alphabetical theory of probability. Want to know
what it says? That’s good, because here it comes:

The letter of the alphabet that occurs most often in written English is
the letter E. T, A, O, and N are the next most frequent. Letters that
are used the least are Q, Z, K, X, and J.

-

Try it out for yourself. Make up a chart
which has a column for each letter. Then
pick a page in this book and tally each
time a letter appears.

A ac DET G Hf)
s T LN N, /
R /coDE ;

il

S \\\rx

j W

When you find out how often each letter
occurs, you are making a frequency distri-
bution. Mathematicians have used frequen-
cy distributions to help crack codes. You
can do the same thing with cryptograms.
They’re a kind of puzzle in which each
letter stands for another letter (a stands
for b, b stands for ¢, and so forth). It’s
like a code.

Ask a friend to write you a message using
a cryptogram. Then see if you can figure
out the code by using your frequency
distribution.

THIS15 0DD DO YOU KNOW
WHY? TRY AND THINK OF
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The sentence at the bottom of this page
is true.

WHEN IS AN ANSWER
NO FUN AT ALL?

Look at it this way. Once you’ve got the
answer to a mathematical problem, you
don’t have the problem anymore. If you're
trying to get through 100 problems in your
maths book, that might sound just fine.

But to a mathematician, it’s a little like
taking the last good suck on a straw full of

chocolate milkshake. (The one just before
it starts making that gurgling sound.) It’s
too bad there isn’t any more.

Which is very close to where you are in
this book. Almost finished.

Do you feel a {ittle less like a mathematical
weakling? If you’re sorry it’s almost over,
then you are certainly no mathematical
weakling and you should cheer up. The
world is full of mathematical problems and
puzzles to solve, remember?

The sentence at the top of this page
is false.

96

G



OFFBEAT BOOKS
_—_

About this book

This book is for nonbelievers of all ages. It was written

especially for children who have been convinced by the

attitudes of adults that mathematics is (1) impossible (2) only for
bright kids (3) no fun at all anyway. This book says that maths is
nothing more than a way of looking at the world and that it can
ve relevent to everyday life (Street Maths) and fun (How many
sides does a banana have?). Hundred of mathematical events,
Jokes, riddles, puzzles, investigations and experiments prove it!

About this series

Offbeat Books are a series of small books about big ideas,
written and designed for children and adults together. They
come from a group of Californian teachers, writers and artists
who get together to work on producing stimulating material of a
slightly offbeat nature for children. They believe learning only
happens when it is wanted; that it can happen anywhere and
doesn’t require fancy tools. This book and others in the series are
dedicated to anyone who thinks so too. If you enjoy this book you
might also like:

Word Works

Blood and Guts
Beastly Neighbours
Thinking Science
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