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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?

10




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

Y
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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.
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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.)
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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?
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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.
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FOR 3 FLAVOURS THERE ARE 6 COMBINATIONS .......

- .. ®e
T rumrasin | e . .° veo

i | ) “l *o
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..... AND QFW, UTATIONS
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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
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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

19



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?
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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
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