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Plans by which Numbers Grow

TWO CLOSELY RELATED

Please complete the sketches below. FAMILIES . . . odd and even
L ] l [ ] E L ] EI L ] +*~ L] L] H L ] [
L2 4 6 g /8
L] —M [ ] -"_ LI [ ] — [ ] L
/2 /% /6
Please list the above numbers and extend the list.
O 2 4 6 8 /Jo /R /Y /6 /8 20 22 2 26 .
] ] ] b ? ¥ 1 1 1 7 ? 1 ? St i
These numbers are called EVEN numbe;s
Please complete the sketches below.
L) £ o a—'{ y © ?I a T s @
g 1 - " ] o @
3 5 7 K 7
}' L ‘} ] | 0 A s
/3 /5 /7
— ——— ——— —— N
Please list the above numbers and extend the list.
| S 5 7 9 w /3 /5 /7 (9 21 23 25 27 etc
1 1 1 ) 1 H 1 ] ] ? ] ¥ ¥ '
These numbers are called ODD numbers.
17



Please color in all of the
IBVEN numbers in this chart, —»

Do you believe that . . .

Pl ) H
I:qff : r?l“ 3 /d I}I 5 /19: 7 -..//.!9 q
) -

’I:O? Il ,1 N 13 7 14Y 15 164 17 ag 19
7 i ’ 7’
20¢] 21 g233] 23 P27 2o pesg 27 f2e7) 20

’ "’ /I’f:
;91" 3! ;)2; 33 rli( 35 f%-sé 37 2%5/; 39
Il’ /
¢ 907l A1 924 a3 1 a5 paesl a7 £a87 a9
(A
21997 101 J921 103 105 10&| 107 £108] 109

115 #1164 117 E1187 119

123 )3}3 195 )ﬁﬁ,: 197

A g
203 204 205 £ 2064 207

213 z2|usl 215 F2164 217

LAl LY

991 9927 293 £agy| 995 ager aa7 k

+ - =
X = =
+ = =

18
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2
W X 3-2’
I AHAH! You can.
e 5=
X = b 4 =
'+ 3 +575 =9
3+ 9 +75 -27 ) AHAH!
You can.
s + =




Adding EVEN numbers and ODD numbers.

6| 2 |so|ry
‘R%I'— 2|41 &
Wyl ¢| 7|2

Allsumsare &E¢&n/

All sums are_ £ cen

—— e ——

Please make up your own examples.

OoDD EVEN

79| 2/
a5\127
7\ 75177

—_—— - — -

[}
o
o
{EVEN or QDD)
All sums are __ 224 _ All sums are _£2</V. Allsums are_ _ ____.
Multiplying EVEN numbers and ODD numbers.
X X
olo ¥5| 2|27 ’ 4| 6|0
g |l¥% gl 319 28| 92| 70
0 |2 ) 35| 7|2/ 20| 30| Sa
All products are _ce£n/ All products are_2 22 All products are £ V&N
Please make up your own examples.
obD EVEN oDD
! X[| & |

PaIx

<

EVEN
EVEN

Allproducts are £«

j L) ,!X

0DD

All products are_229_
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Arrangement PUZZLES with Small Numbers

In each example, please
urge children to use
different numbers.

Actually each example
can be completed |
ﬁ’ with consecutive

numbers, such as
5, 6, 7, 8, and 9
in first 2 examples.

To avoid lots of erasing some students may find

cut-outs may these cut-outs a valuable aid,
helpfindthe | 0 1| | (|2 ]| 3]||u||5|[6]|7][8]a]llO
solution




The children will need real fruit \
to complete this page.
There are sides ona bomna

How long is my banana ?
Do all bananas have the same number o¥.s|des ?

seeds in an apple .
seeds in 1% aPPle,s

There are
There are

How many twists 1o Jake off the apple’ stem? ___

0 |

- How many bifes 1o edl half of an apple ?

Please measure cther Thlr')qs you edl .

Whal are your discoveries

21



I make up examples so | can do them al-
most without thinking. | take a little fact
such as 8 + 4 =12 and write a whole

string of examples that don't require any
more memory. Here are some strings |
made up.”

| 8 28 38 48 58 68 78
+ 4 +4 ° + 4 + 4 + 4 + 4 +1 4
ZZ F2 ¥2 J2 (4 7z 72
22 32 42 42 52 62 82
- 4 -4 - 4 -4 -14 -24 -34
/¥ 27 78 L8 J8 I8 48
16 26 26 36 46 56 66
+ 7 + 7 +H 7 + 7 + 7 7 17
23 337 ¥3 ¥3 53 67 23

“Doubles are easiest. | pick 3 doubles and
make 9 examples from those doubles. |

?‘ﬂﬂ'&' s

o
]

3
+ 3
6

can write down answers as fast as | can
write. I'll show you what | mean. It's fun.”




The children will likely wani 1o make a tally sheet for gathering
information prioer 1o making araphs. This dctlvlty usually suggests

many other similar ones that children will enjov. See p. 85 for another

class activity. EYE m lN MY CLASS

L]

8

= S

3

=

w

=

—
o

—
S

—
—_—

— MV NN RN DG

Brown Blue Hozel Other
eye color

Whal eye color is mosl common in your class ?
whal other information aboul your class
can you gother and graph ?

23
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How many blocks are missing?

/0

| | [ EET
2 3 4 5 3
1
4 6 2 /0
‘ Y :
6 ? /2 | ‘5
A || m ;
g /2 /6 20
N 9
/0 7S 20 25
7
—
: /R /8 2y Jo
T (3

24
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What is Your Name Worth!

‘or children most interested in this dCt4UJty here is o harder
quoa!‘;n that requires more computation and is still fun: TFind

« name or word with exactly 37 (or any other value), Writing

the vowels and their value separately is the beginning of a system,

LET A=1, B=2, C=3, ETC.

=
ol
ADD UP THE VALUE OF THE LETTERS IN YOUR NAME. O=15
R=18
F=1+6
HOW MUCH IS IT WORTH? _L{.—g |
| S ™

WHO HAS THE MOST VALUABLE FIRST NAME IN THE ROOM?

WHO HAS THE MOST VALUABLE LAST NAME IN THE ROOM?

THINK OF A NAME THAT HAS THE' LEAST VALUE POSSIBLE.

THINK OF A NAME THAT HAS THE GREATEST VALUE POSSIBLE.

25




The Family of SQUARE NUMBERS

What's My Rule?

Please complete the sketches below.

@ ® e o @ o ® ® @ O O @& o e o @ e
¢ = e & ®» ° e @& © 6 © © O ©° o @® .
2 e ° o
L L] L]
e o ° °
[ I ° )
/6 25
e e e & o @ ———————a .
. e - © p o * e 8 o o o ¢ o
4 @ e o 4 o § o & © o @ o @ p o
[ I e o H @ e o o o o o o °
e e e o L [ e & ® e © o o b o
e o e ¢ 4 o b a o o o o o a § o
e e & & 4 o & » @ e @ ©° @ ® $ @
® o e ¢ 9§ = i e o & o o o 4§ o
" e e ° —— )
26 22 %4

Please list the above numbers and extend the list.
Then, on the line below, show the differences (diff.) between neighbors.

O, 1, 4 9 6 25 36 49 &y, %/ too sas .
NN NI N
diff. i .2 5 7§ /0 /3 /5 I7 1% 2

L=_l_ | +3+5+7=_/6 1+3+5+47+Q+[|+13= ¥ §
1+3 =_H |+3+5+47+9=_25 | +3+45+7+Q+11+1345=_ 6 ¥
1+3+45 = @ | +3+5+7+9+11=_36 | 1+3+5+7+q+|[+I3+I5+17=_8/

26 .




Perhaps you can see if larger v v v
“'square numbers’ follow the same pattern. [ +3+T+T7+7 =25

On the top line below, write all the SQUARE numbers that are EVEN.
On the bottom line below, write all the SQUARE numbers that are ODD.

Please list them in order with the smallest on the left.
EVEN = /6 36 6% /00 It
oDD / 7 25 &9 g/ /27 159

|nxL1l or nxl++I|

Helen said: "'l notice something about
the sketches showing SQUARE num- o
bers——4 or more—that are EVEN. | .o "5, [0S
cdn’ dlivida'them info/grobpeetieat. groups of four?
o
o= | xy =
/og =25 x 4
o= 4 xy
- |
6Y =/6 x 4
What do you notice about
the numbers you wrote in
—'—j the shaded boxes?
369 x u /vy =36x u

27



m

o

ﬁ e L
A =(2xu)+] LAz (2x)s |
25=(6 x Y)+I
8| =(20x4)+|
121 =(30x4) + | 169 =(42x 4 ) + |
A Side-Trip
313
mz:z mi
o 08
Bl o /A a5 z¢ 49 éy 2/ /00
Please fill in the blanks below from the list of "'square numbers.”
¥ -7 =3 2=t =8 /6 -+ =15 49 -25 =24
9 -4 =5 /6 -4 =I2 25 -4 =2l 36 -4 =32
/6 -9 = 25 -9 =16 Jjé -9 =27 ¥9 - 2 =40
25-/6 =9 76 -/6 =20 49 -/6 =33 é¥ -/6 =48
Jé -25 =|| 25 -/ =24 64 -25 =39 g/ -25 =56




Please complete the pattern A SURPRISE
and find out how many
triangles like this A are in each.

(Square numbers again)

SURPRISED? You don't need to count the
sketches below unless you want to.

49 6y g/

Why is it the “square numbers’” again?
If you count each row in the sketches below and then -
add the results, it may be a good clue,

Here are sketches of bricks stacked in a special way.
Can you tell how many there are without counting?

/I +3+5 +7 =/6

3



Please list the "'square numbers.” RATE OF GROWTH
The "difference between neighbors”™ may help.

Square Numbers D, | Ll g /6 25 36 49 &4
" Rate of Growth : -
(differences) LS S _'!:_ 7 = --9 Lol 3 43

Problem: Which numbers can be shown as the sum of 2 "'square numbers"'?

Please fill in the blanks below with only “square numbers”
from the list above. (Numbers can be repeated.) If there are

some you can't do, please loop 6 them.

O+ (})- +

. ®= + @: +

2=z | + ! 9: + @: + 32= /6 +/6

3 can',be done 3= 9 + # + = +

Y= O+ i @= + %= + %=M
as

5 = ,yl_,_/ @: + 25= /6 * 9§ asvo @= A

(6 _credre 6= 0 +/6  26= 25t/  36= 36 +0

OEE 7= /6 +/ (Gh:=__+  37=36+¢

8= L+ # B=_9 +9 @ @= +

9= O+ ¢ @ + = 25+ 4 @: +

0= 9 +/  20=: /6 +4 @: + 40= 36 +#

We couldn't do 20 of the examples  ......... with a pair

of "'square numbers." Let's see how many of those we can
do with 3 "square numbers."

3= |+ i+ | 9= ¢ +9 +/ 30=25 +4 +7
6= i+ |+ L 2l = /6 +4 +/ @r- + %
O= + o+ 22= 9 +9 +4 33 =25 +4 +¥4
= @ +7 +7 (@D=__+ « 35 :=254+9 +/
2= 4 be 4 U 2U= /6 +4 + 4 38=36 +/ +/
Y= @ +4 +/ 27 = 25 +1 +/ @= + o+

@= + 4+ @= + o+ Ul = 36 +% +/




=y

We still couldn’t write 6 of the numbers 40 or less as the sum of 3 "'square numbers."
Let's see if we can do them with 4 * square numbers."

7= [+ 1+ 7+ 4 23= @ + P+ ¥+ = 25+ 4+ 71+ ¢ |
5= 9+ &+ /47 28= 25+ 7+ 1+ 7 3Q= 36+ /2 + 1 + ¢

They can all be shown as the sum of 4 “'square numbers."

Let's go a little beyond 41. Maybe you would like to go further . . . on your own.

- -

H2 = D% |+ 1525
Ul = /+ 7 +/76+25
Yy= 255+ 9+ 9+ ¢

Us= 76+ ¥+ /6+ 9
H6=25+7/76+ 4+ /
=36+ 9+ 1+ 1/

Ug= 36+ ¥+ ¥+ &

4= O+ O+ DO+UA9

50= /6+ 9+/6+ 9

(Mathematicians claim you will never need more than 4 for any number.
Of course you need a long list of “square numbers.” Do you believe it?)

n=__+ _+ + _in more than one way

0 | 2 3 U 5 6 7 8 9 10 [
x0 x| x2 x3 x4 5 x6 x7 x8 x99 «xI0 «xll
o b % e s ar 36 49 67 RS UES

We found we could write all numbers O through 50 as the sum of four or less "'square

numbers''—0, 1, 4, 9, etc. Some can be written in this form + + + in more

than one way—with different combinations. Let's try it:

U= 76+ ¥+ 272+7
U2 = 254764 7 4+ 0.

0= Q+0+1+49 29: /6+ @+ y+0
0= {4+ | 4+tH4+ ¥ 29:= 25+ 4+0 +0

25+ 5+ ¢+ 7
94+ 9+ P+

13= 4% +4+ & 3l
3: 9+4+0+0 3l

Y3= 25+9 +9 +0
U3 = 25%/76+/ +/

9= /6+ 1 +7+ 7

9= gt stet P

20= /6+ ¥ +0+ 0

0= 9+9+/ + 7

= s6+l6+ 7 +7

34 = RS

38= 9+F+/6+ &

38= AT+ 9+ 4+ 0

U5 = J6+9 +0 ka
U5 = 26476+ 5+ 0

=49+ s/+oto
50:= 26+ 9+ ¥+ 7
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Geome-t'ry for Fun

This
page is in-
ended to pro-
ide children with
3 structure for using
geometry to make pleas-
ing designs., The sym-
metry 1s best achiev-
ed by turning the
page % tuikn

and adding

each 1in

in

SIS\

order,
ubtracted from
tice in reconstructina the

Lines
the original desian
original design, More
grids are printed
inside the back
coever,
also last
) section
of Drill &

ave been
to give children prac-
Practice.

32




the case of the
troublesome triangle

“Hey you guys, | have a problem for you,”
said Tony to Lily and Ross.
“This is my ‘troublesome triangle’.”

rouble disappears on

Ea ae 40)

“Two 9's, three 7's, four 5s and five 1’s. See if you can throw darts at
five of those numbers so they'll add up to exactly 20—or find numbers from
the troublesome triangle to make this a true statement.”

( + + + + )=20
(1 (2) (3) (4) (5)




“That looks easy enough,” said Ross. “All | have to do
is work slowly and carefully. I'll start with both 9's, then
| just have to finish the problem with three more numbers
from the troublesome triangle.”

“No way! So I'll use only one 9. | have
to try and complete this as true’’:




=
2

N=

A

“First I'll use a 7:

9 + 7 + + +

or
7 + + +

or

“No way! So I'll try a 5:

9+ 5 + - -

|4 + + kS
Then Ross wrote:

5 + | +

|+ | +

o~




“You see that | can’t make 6 with three of those
numbers. So I'll just get rid of the 9's and forget
about them.

I“ll try to use the 7’s next:

7T + 7 « 7 + +___ =20

(can't be)

7+ @ e_+__+___ =20

14 + o + =20




“I'm stuck with that 6 again and |
know that | can’t get it. So, two 7's is
a bad start. Maybe one 7 will do the

job.”




“First I'll try two 5's with the 7.”

f“fr?.'_"-o- 5 + 5+ +__ =20
or

|7 + + = 20
or

5 B

“No way!
Maybe a 7 and a 5 will work.”

@& = 20

or

+

20

o
+
+
-
"

or




Ross went to work trying to get 8.

5+ 5 + |
5+ | + |

I
il

n

“I can’t use three numbers in the list that will add up
to 8. So one 7 and one 5 won't work either. That means
that we're done with 7’s. The 5's should be easy.”

£
(P57 D)

g
<

“Hey, Tony, | think that I've just proved it
can’t be done. There’s no way to find five
numbers in your troublesome triangle that
add up to exactly 20. And I'm worn out
just like your problem.” “Good work,
Ross, but Lily found the answer in less
than a minute and | knew it already,”
Tony said.

“Less than a minute? That's hard to be-
lieve. Show me!”
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“Well, if you notice that all the numbers in
Tony’s troublesome triangle are odd
numbers,” Lily explained, “the rest is very
easy.” "It isnt very hard to see that if you
add up four odd numbers, you'll get an
even number.”

3 +5 =8 9 + 7 =16

7+ 7 =14 7 +5 =12
or odd + odd = even

3 +5+7 +9 = 8+16=24
odd + odd + odd + odd = even
4 odds = even

“Your last choice from the triangle has to
be 1, 5, 7 or 9—and they are all odd
numbers, and”

4 odd + odd
even + odd

1]
Q

=
o

“no matter what five numbers you pick
from the triangle, the sum of the first four
will be even; and when you add an odd
number to the even number that you had
added together, you’ll end up with
another odd number.”

5 odds = odd

“But 20 is an even number, so you can’t
possibly get the sum of five of Tony’s odd
numbers in the troublesome triangle to
work.”

“You mean | did all that work for nothing?
What a waste,” Ross said.




“Look, Ross, | made twin triangles just like Tony's troublesome triangle.
Under each triangle there are some open sentences you can fill in so you'll
be sure I'm right.

“You can only use numbers from one triangle to fill in the sentences under
that triangle to make true statements. In which cases can you get a true
statement and in which cases is it impossible?” Lily asked.

41




Ross looked over the examples. “It's a
case of 2 and 1,” he answered quickly.

A —

Tony and Lily looked at each other.
“What does Ross mean?” Tony asked.

“| don’t know yet,” Lily said. “A case of 2
and 1! Really, that Ross is impossible!”




An approach that seems to work
well is to put dots where lines
cross dotted grid lines, These
dots can then be caonnected to
transfer the drawinag.
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Obviously, the chance of heads or tails on each toss is 50/50. But
results from the small samplings on this page may actually be farther
off than our samplﬁfgu records, To get better results, groups

fé*égj of children might combine their results.
o

FLIPPING COINS

When the records of the entire class are compiled it might be in-
teresting to then talk about the reliability of probability samples.

Flip a penny 10 times and record
the time it comes up heads or Tails .

record

1 heads ©_tails

Now tiry it with 2 pennies
A— TITIH|H]HIRITI H] H] H
record ’r T, T H H H H T H T_
X heads 8 __tils
What do you see ?
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AS*UdVQ‘F IFFERENCES
... the “"DIFFY" game

Start with a number in each cor-
ner and work toward the center.

12-5






6.
+ 6
2

al




48

\]

Yy
/\\,/ ,

The children will need to work with a partner, using a stopwatch

or a watch with a second hand.
How many times can you bounce
a ball in 30 seconds °

.. in 1 minufe ?

'l‘rY bounc'mg the ball as few
+imes qs bebfbleo in 30 seconds.

What s The difference between
your Two scores




Hidden Numbers

S S

- LSS

Ih

.
=4
s

=
s
o
=)

Found numbers may be o



In the chart below, please color;in all multiples of 2 larger than 2, multiples of
3 larger than 3, multiples of 5 larger than 5, and multiples of 7 larger than 7.
Then circle all numbers not colored in.

Multiples of

@ 4 & 8 10 12 /4 /6 /%8 20 22
? ? ? ’ ¥ L] ? L) 1 ma)0%
@ 6 9 2 /9 78 2 29 27 30 33

' 1 1 ? 7 ? ? ? ’
®,i0 5 20 25 38 35 #0 ¥5 Jo 53

@, 14 21 28 35 42 49 56 63 74 77

%? %.gg{ f.,./ &
%ﬁl%ﬁ%ﬁ%@ﬁ

Please list all numbers not colored in . . . from smallest to largest.
o '3 B U E NS OSRRNe. 23 X9 97 F7. Vi
? 7 ? 1 ) ? ¥ L ? ? 1 ? )

¥3 47 53 59 6/ 67 7/ 73 79 33 %9 97
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Please circle those numbers below that can be expressed

™. - as the product of pairs of factors in only 2 different ways.
ol ~ - i,
A 0 . EA® A
{ < 0 {
3
| x| | x2 2 x| 3 x/ / x3
less than 2 ways exactly 2 ways exactly 2 ways

f5“,_51__ &

¥l A (5) Bk =
2
(T '{EEEEEI O X
R /x6 3{
| x 4 2{ /X5 Z X3
éx / more than

more than I34
2 x 2 2 ways exactly 2 ways

Ixz 2 ways

@ EENEREE Q OO

@

LIIITITT]

LLITITTTT)

/X 8
7X 7/ X7 9x /
/ X 7 <X Y /X9
4x 2 Ixd
|0 HIHIH @ OIIIIIro 12 LR 4s
mmmuw % O /2% /
= 21 6
/% /0 /X 2/ C éx 2
ox / X/ n HHH I x ¥
2X 5 % T JlE ) 5 v x 3
Please list the numbers circled: _ 2. ; 3 . 5 , 7 4
These numbers are called "Prime Numbers'' . . . and there are many more that

can be expressed as the product of pairs of factors in only 2 different ways.




Please continue the search. When in doubt, make your own sketches.
If you find more than 2 pairs of factors then the number is not “'prime."

@= | xI13 = I3 x | = X 22 = / Xx22=22x/ = 2 x//
4 = I xl4=14x] =2x7 GD= s x23=23x/ = x

15 = £xfS =/8%x7¢ =3 x3J 2U = / x2%=2Yx/ = 6x ¥
6 = / x/6=/x/ = x & 25 = 28x/ =/ x25= FTx &
@a/xi‘?:/?xl = X 26 = / x2é6 = 26x/ = 22X /3
I8 =/78x / = / x/8 = 2 x% 27 = 27x /. = / x27 = Z x9
(© /P w 2 2 A = 28 = 28x/ = /x28 = ¥Xx 7
20 = Zx/0 = / x20 = ¥ x5 =29x/ = /x29 = X

2l = / x2 =2Ix/ = I x7 30 = 30x 7/ = /x30 = Fx/0

Please list the “"prime numbers'"” you have found on these pages
. . . from smallest to largest:

A P o - ORSe S S T 72 /R 28T 29

Please complete the following as true statements

.. . using only numbers "‘from the list" . . . “prime numbers."
2+3 = § + = + =
-3 =2 - = =
54+2 = 7 - = + =
/I34+3 = 5 +// + = 4+ + = &
5=3 = 7 -5 - = = e _
543 /9 -1/ = & ¥ H = =
$ . S Can you find

even one example? #0




RUNNING AROUND

FIND A BASEBALL DIAMOND ¢

HOME PLATE
T fakes leaps o reach 1st base .
Tt takes leaps 1o make. & homerun .
Runn'mq backwards ;. slepe to make a homerun.
It s feet fronn home pldfe o The Fﬂ'cher’s mound.

whal” other discoveries can you malke ?
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Changing Shapes




Refer to pp. 50-52 where prime numbers were introduced

In the chart below, please circle and color in all the "“Prime Numbers."

(Colorin 2, 3,5,7,11, 13, etc.)

Gnli21dal u]15] 16 7| 18 A% 20

e R Z A
7

2| 22 3% 2u |25 |26 |27 | 28 30
7 7 P72,

3¢/32|33|34(35|36 3/’38' 39 |40

42 M3lun |us |ue 7 us 49 | 50

51 |52 (53754 |55 |56 |57 |58 60
7 4 7 -

61j) 62 763 64 | 65 |66 67 68 ;q 70

,/72@74 75 |76 | 77 78,/ |80
A

81 |82 K83 84 |85 |86 |87 | 88 B 90
N Z k %

9112 |a3|au|a5|96 {371 a8|aa (100

Whole numbers larger than 1 that are “'not prime numbers" are called
COMPOSITE numbers. Each composite number can be written as the product
of 2 or more primes. Please fill in the blanks below with “primes’ only.

Y: 2x2
6=_2x3
8=_2x2x2
A= 9x/
0=2x8

2= _2x2x 3

4= 2x7
I5= 3 x5

6= 2x2x2Zx.2

8= 2x3x3

20= 2 x2x 5

21 = 3 x7
2= 2Zx 1/

24= Zx2x2xJ3

25= 5 x &
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s ® @G @ DB OO G S

Composites: (4 | (6| |8 (9| [IO| (12| 4| (IS]| [I6] |IB|efc.

What's My Rule?

Qp QP @0 @p ap

@?‘9 Qf?@ @2@; %Q\@
%@@ @@5) %@@ @i"

| 220 @Peo @pac
N/ 5

10

16
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Arrangement PUZZLES with Small Numbers

different numbers in each
mnph s0 each line of 3 numbers adds
to the numbers given in the hexagon.

cut-outs may

helpfindthe | A 11 11211 3l{ull5]|lel|7]8!llallio

solution




MACHINE
ARITHMETIC

o -
: \\ = 1 W
%\F o) 5| AP

7% 244

% ? VENDING

Wiy
i
ML
" Nofice that the change ..
machine is out of orders

3

VW VU LG _ B
s WL § e

Given a combination of coins,
how many different purchases
can you make ?

Use the following pages to
explore this question.




Some children might want to use play money or real coins

| _0§ SOQQ /0 ¢
DEN(D ., . DO@_. .
: _5‘_¢ 7.@. /5 ¢

‘DO . POG® -

__4 _different combinations

©os
@6 _ .
09O - .

iy .\'-‘.’ C

8... s

__& _ different combinations __2 _different combinations
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‘OJ.. 26 ¢

A 3/ ¢

12 ) {
: 3 .._ﬁc
number of numberl of

different combinations _ /2

different combinations =/lf=_

There are other possible combinations 63



Arrangement PUZZLES with Small Numbers

lease arrange different numbers in each
_example so each line of 3 numbers adds

==

cut-outs may
help find the
solution
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Cha_ngins Shapes




4 5 6
+4 +5 +6

8 10 |2




Drawing from

Meel Mr. Numberface. Can
you find the number from
which he was drawn ?

The answer may be found
In one of the numbers below.

You can make dmmings 7

From the ather numbers. 8
§
, T
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Time In Other Places

[(3so] g
Chicacjo, Lilinois New York , New York Los Angeles , California

765 -
PM Am
Denver, Colorado Honolulu , Howaii

If itis 8:00em in New York if (s:
1 200;ujn New Orleans , Louisiana.

3 .00emn Fairbanks, Alaska

When i i noon in Honolulu , what wouwld you be
doing af home s |

An atlas or almanac with time zones will be neccessary,




A Problem from Mrs. Burg — who calls herself

“Tanya the Tile Setter”

1 tile long:

——

7. _ different _.4  different

' ways ways
Please summarize your
results in this table: l —

N :
Length of row ' ! %
Different ways s 13| 5| ¥ |73 —_
icti i ? — 8 different
Have you a prediction about 5 in a row? £ _ different ways
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U.S. DEPARTMENT OF COMMERCE
National Bureau of Standards
Washington, D.C. 20234

All You Will Need to Know About Metric

(For Your Everyday Life) A TR

Letter Circular 1052
February 1974

Metric is based on Decimal system

The metric system is simple to learn. For use in your everyday life you
will need to learn only ten new units. You will also need to get used to a
few new temperatures. There are even some metric units with which
you are already familiar; those for time and electricity are the same as
yOu use now.

The children might like to check lined items with
the paper clips used in vour classroom,

BRASIC UNITS

METER: a little longer than a yard (about 1.1 yards)
LITER:  alittle larger than a quart (about 1,06 quarts)
GRAM:  alittle more than the weight of a paper clip

COMMON PREFIXES
(to be used with basic units)

milli:  one-thousandth (0.007) 1 LITER
centi: one-hundredth (0.01)
kilo:  one-thousand times (1000)

For example:

1000 millimeters = 1 meter
100 centimeters= 1 meter
1000 meters =1 kilometer

OTHER COMMONLY USED UNITS

millimeter:  0.001 meter diameter of paper clip wire
centimeter:  0.01 meter  alittle more than the widih of a paper clip (about 0.4 inch)
kilometer: 1000 meters somewhat further than Va2 mile (2bout 0.6 mile)

fogram: 1000 grams  a little more than 2 pounds (about 2.2 pounds)
milliliter: 0.001 liter  five of them make a teaspoon
OTHER USEFUL UNITS

hectare: about 2V: acres
tonne: about one ton

TEMPERATURE
) degrees Celsius are used
c —40 20 0 20 37 60 B0 100
| i | L L1 i 1 A
- f 7 T T ! T Y ! 1 KILOGRAM 1 POUND
—40 0 32 80 98.6 160 212
water freezes body temperature water boils
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The children will need a metric tape measure.

METRIC ME

~ oy
2% [
ZD Read abeut zx)
G metricthere U
A S
a o
For each lenath
listed the mgﬁ
children measure
both their left MY LEFT cm ‘ MY RIGHT cm
and their right | . _
(arm, thumb, hq"ldﬂﬂ'l\
etc, ), and =
can_ then wound arm
see ii the . —

2 sides of
their hody
match.

llﬂlllil‘llll‘llﬂ
“m l 2

Hll’l?ﬂ

3

IlII]lIH
4

Hlllllll

|

IWI]HH

6

|

IIII]HH
7

mmm

8

IIH]]HI

9

|I|l il

11

IH!}IIII

15
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Arrangement PUZZLES with Small Numbers

Please arrange
different numbers
so each line of 3

\\\\ ‘,’:// ‘ numbers adds to ;_(_,5 "\\\\_‘ ;_.'1:'
e r the number in the - —
é 7 hexagon. 2 Y
Y % A & @
‘{‘ 'i' \“\3_ . \‘_\ - ,‘EI. f’ ‘i 4 "\'i \.\‘ )
______ I — kﬁ% — — | (oo
y 5 s i) d==Ea= 1{1@
JET 2 6 P 9 s s/ I M o
i i s -
b o | ;_{ . e
A Lrom D
g »\20’) 5 é \ I 9’ /2
= - ——
/2 s 0 (g 7 6l 2 t@i 4 lg 7
/ poE 6 3 & S e 3 me 7
a i i
5 boms /] 8 6

r= e

e

e o - —

=

o=
-

¥y
=

72

cut-outs
may help



You will need a stopwatch or a watch with a second hand,

Time Yourselt!

Mark off 100 fesl on The Playsround.
Pick o partner 1o Time you.

\@ RUN as fast as you.mn [

Now Trry walking 100 feel as fast as you can.
Please ncte: Walking means one fod onthe ground af all times.

1ol Try seconds
2ﬂd oo "

3rd N 7]

The imporfanf thing is nof who is fasleel
buf how much you. improve .
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Some real eaa cartons and yarn or string
All about a dozen eggs. to divide the cartons will be helpfual,
3 #—Then color in this many parts.
Please divide each dozen in this many pc:n‘s-»F
This panc will be userul for reference in doing the nexl pages,

@000
OG0

%"JMZ s
QOD OO0

L ,
“ﬂ%é_
[]

000
OO0

i jeRcle s etk
W g —t 7

1888833+ BaEea

QDD 3

p QDD DY) 2

| =3 3y
| \-f\-—’

R FTN Ty PP '\.r-\
Il o 1\’ T !
TN

—-'.-—-——————-'—.__-———-

'W/‘W@‘I\ "\:"
l@%@y Vv \l

_______ o | WV

There are

eggs in one-half of a dozen eggs.

There are 73 eggs in five-fourths of a dozen eggs

Please complete this summary:

There are _& eggs in two-thirds of a dozen eggs.

Q@ OC
C

@7& @@I‘._/\ >i
Vﬂ@m’

TN T
\a\ u

...or 1 and Y dozen.

:

o

There are /2 eggs in one dozen eggs. ( V1 dozen can be read as “"one dozen').

o TI1I1T1TTTTI?!
dozen(s) 11l b2 A3l s L _5_ WA RRI |
of eggs 2 3 3 Uiy 6 6 [(121[12|]12]]]
74
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Please complete the list and use it to do the examples below:

eggs | 2 3 5 6 7 8, 9 IO
L1 ]| adlsill2]ll2]llz]] s
doz. |95 '_—,;{'zz'y"zﬂ Zila _-72'!!3‘ G
All about eggs and dozens of eggs:
3 % 3 = ® b+ = 8 3
] 7 1
__:_..I -+ -..l.._l = ....j.._ _l._ _L — ...3.. ._I_
O N |31*13 2 4
S + 2 = 7 g + | = 9 U
Slalii-|z 2f.]le].]2 L
‘2| " b /2 EIRRZIN2 3
Please watch the signs!
6 -3 = 3 9 - 3 = ¢ 8
Aot 2] li{_|_L.|=|-"- 2
2| |Uu A 4| 4 |z 3
7 -+ = 6 0 - 3 = 7 12
_7_‘__'_=./_ =[],z |
2] [12] |2 Le] LS 2]
All about dozens of eggs:
| | I 1 I T
LN I S iy - -3 PN T 7 4 i
2] (W] T (% izt et E E
o] < £ el Tal.le 5
.__.II L._2_J ._-2_‘ 31 L 3 3 6




Please complete the list.

eg9s_ [ 5 i6 17 [i8 19 |20 2 (22| 23 24 25 26
VT B - 20 | o | |nl
doz. =l /f 5 s /;; /§ T8 2 < 26
All about eggs and dozens of eggs:
i x 2 = 8 9 x 2 =ly8 £ X 2 = g0
| 2 | 3 L 5 5'-
Il X 2 =% o 2 =|/2 1zl % 2 =&
b ("multiplied by 2"
2 x 3 = 6§ A = /2 ¥ x 4 = /6
aa = | £ i - S &
6 x 3 2 3 / 3 x 4 /f
Please watch the signs!
+ 2 = i3 g2 -9 o -2 5
= | | 2 " S| .| =
I e ¥ 3 3 6| < 72
! ("divided by 2") -
/8- 3 -6 8 -4 -2 24+ 3 - 7
I | Bais 2 o P E 21 . | 2
l? - 3 il g ?’ LI' “ | 8 7 - = -5,—
All about dozens of eggs:
| 2 P | |
[ X 2 - |£ = 2 =|/3 S|x 3 = 3
LN i = |2 ) _ [ e |2
|3. 2 = 5 3 =|% |+ 4 =|%
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Please complete the list and use it to do the examples below:

eggs 0 2 6 # 8 3 9 =2
L) 2|3

doz. of eggs | | 5 3 31 || 3
All about eggs and dozens of eggs:

3. +6; - ¥ 5 + | = &
M3 PP . Sle|Ll=|84
u |t '2‘ 7z T |7z| 7 |72]°2
Q-6 = 3 6 - 3= 3
S AN a2 L|_l&l:|t

4 2 4 2 & el

3 x 2 =38 5 x 2 = /0
= L N 5
vix 2 =|ZT |[Z|x 2 =%

{"multiplied by 2"}

6 -+ 2 =3 IO - 2 = &
e | 5 70 | - |

z |72 * 15 /2 2 =7

("divided by 2")

All about dozens of eggs:

_I.. + .L. = —?- _g_ — L = —3“' :-‘
2 y!| |4 3 6 é |2
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Rule : Complete the figures withouf
(1fting pencil, refracing or crossing any ine.
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Arrangement PUZZLES with Small Numbers

Please arrange different
numbers so each line of
3 numbers adds to

the number in the
hexagon.




Please divide each pie info this many parts—= 3

All About Pies Cut with
a 6-Piece Cutter.

Cardboard fraction disks divided
into sixths will be helpful in
doing these three pages.

2 =—Then color in this many parts.

K

- -

i
(8

=—Number of pieces of pie colored in.

-
_ | one half | one third 2 two thirds | onesixth
'_é— of a pie '5' of a pie _3_' of a pie _6— of a pie
3 pieces 2 | pieces Lt pieces /| piece
—EL five sixths -—'—- or | onepie i or |-I— :ar;;ef;‘fg:.: gt\c?
of a pie ' :
6 | 2 one half pies
5| pieces 6 & | pieces g & | pieces
Please complete the chart. It may help with the 3 examples that follow:
: | | 2 | 5 | | 2 I ]
rts of a pie(s) =8 e = = S e e &
parts of a plef 2 3 = e e "L kg '3 1§ Ig 6
pieces 3 2 & / 5 6 72 g | e 7 ¥
2 | 5 5 [ 22 I 24
+ = = = = - — = = : — -
% 3 p 6 2 6 3 s X2 N 7
L+ = LD 5|-13]=|2 fdx 2 =lz




% 4 | i =
\/\/ L 3

///7//‘ i 7 07

A i k&
=/ -




" «Then color in this many parts.
Please divide each pie into this many parts—e -

-—Number of pieces of pie colored in.

0.@@60@%
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x
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Changing Shapes

On this page the children
can draw in their nwn
shape and transfer it

to the different grids,
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SECRET CODE

ABC |DEF | GHI

J KL | MNO | PGR
STW |VWX|YZ.

Instead of leffers in the boxes, use numbers in boxes.

A= _L| v=[T11 P=[_ 5=-Tl
B=_2] w=[21 Q= [2_ T="2]
c=2] x=F1 R=EF w=-3]

WHAT DOES THIS SAY ? 3

AB 2T BlE AT E

L O T 5 O F L UWUCcC K

Write. a. secret message here °




children in class

L e
o ¢ N @

—
FC TS

—
o -

—_ N W - & 3 = 0

LUCKY
NUMBERS

Take a survey in your class of
everyones favorife number between 1 and 10.

300600

What number (s Tthe favorite of your class ?
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Carla’s “Quickies”

3 |13 | 8 23 | 3 33 23 73
+ 8 + 8 + 3 + 8 +18 + 8 +| 8 + 8
I ] 2/ 27/ 3/ 3/ &y 57 b ¥
|4 24 34 44 64 64 64 74
- 9 - 9 - 9 -9 -9 -1 9 -39 -39
5 /5 25 35 55 Vs 25 F5
6 | 6 26 46 76 76 66 46
+ 6 + 6 + 6 + 6 + 6 +16 +1 6 +26
| 2 22 Ja 52 g2 ?2 2 72
7 | 7 27 27 47 87 77 67
- 5 -5 -5 -15 -35 -5 -25 -45
2 /2 22 /2 ‘2 s 52 22
Nat's *9 examples out of 3 doubles”
2 3 6 | 4 9
starters +2 +3 +6 starters +| +4 +9
4 6 |12 2 8 I8
23 33 32 4 | || | 4
+23 +33 + 32 + 4| + | | + |1 4
&6 éé ‘X4 82 22 <%
26 36 62 44 [ 9 9|
. +26 +36 +62 +44 +19 +9|
52 72 ’f2AY s 78 /%2
63 22 66 49 99 94
+63 +22 +66 +49 +99 +94
/26 gy /732 9% /9% /8%
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allowance arithmetic

Angie and Lenny had been talking for a
long time one afternoon in August. Just
before dinner, they came in the house
with wide smiles that spelled trouble for
their parents.
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After dinner, Angie said, “Can we talk
about our allowances for the next school
year?”

-

“Okay,” said Dad as he folded his news-
paper.

"Well,” Lenny began, “we’ve saved some
money over the summer, so we won't
need much in the beginning of the school
year.”

1"

“So our idea is this,” interrupted Angie.
“On the 1st Monday in September you
pay us only 2¢. That's 1¢ for Lenny and 1¢
for me. That's all.”

“Then, on the next Monday, you pay us
twice as much-—4%. So that's 2¢ for each
of us. Then twice as much the next
Monday—8%; that's 4¢ for each of us. On
the fourth Monday you pay us twice as
much again—16%; or 8% for each of us.”




Lenny broke in. “And that's all we would

get during the whole month of Septem-
ber.”

2% the first week

4* the second week
8% the third week
16% the fourth week

30¢ for the whole month

"Of course we'll need more than that,”
Angie added, “But we'll use some of the
money we saved doing odd jobs this
summer,” ‘

Mom smiled. “It sounds like you're really
trying to help us,” Mom began, “but you
don’t really have to give up so much just
because you've saved something.”

Dad wasn’t quite sure. “Do you mean you
wouldnt ask for anything else—not for
lunches or parties or movies or candy or
presents or holidays?”

“Not only that Dad,” Lenny said, “we’d
even like to start buying some of our own
clothes.”

Mom and Dad looked at each other and
smiled.

Dad was pleased, but he felt that maybe
Angie and Lenny didn't realize how fast
their savings would be used,up. “We can
try it,’ he agreed, “but if you begin
finding that you don’t have enough money
come to us and we'll talk about it again.”

“Is it a deal?” Lenny asked.

“It's a deal,” said Dad and they shook
hands. Mom and Dad left the room.
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Angie and Lenny smiled at each other
. . . but Lenny’s smile turned into a bit of
a frown.

“Are you sure we were right when we
figured it out this afternoon, Angie?”

“| think so,” Angie said, but she didn’t
look too sure.

Lenny and Angie went over the figuring
that they did before dinner: “Only 15* for
the whole month of September. That
won’t even buy a single lunch.”

“Well,” Angie said, "let's figure October
out again.”

(Please do the arithmetic for the month of
October. Everyone can get together and
keep a record.)

Ist week— _16%* each
2nd week— 2% eqch
3rd week—_-;..é_‘”each
4th week— /A% each

Total $2.40 each

“Not bad,” said Lenny. “Let's go on with
November, just to be sure; there are 5
Mondays in November."”

1st week—$ 2.56 each
2nd week— 5.12 each
3rd week— 10.24 each
4th week— 20.48 each
5th week— 40.96 each

$79.36 each

Total




“Wow!" Angie exclaimed, “We would
each get almost $80.00 in November.”

Lenny was excited. “Let’s feedthe infor-
mation to Howie so we can hurry up and
see what we'll get in December.”
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1st week—$ 81.92 each
2nd week— 163.84 each
3rd week— 327.68 each
4th week— 655.36 each

Total $1228.80 each

“Double wow ... we'll each get over
$1000 in December.” Angie’s doubts had
flown away.

“Boy, what a deal,” Lenny added with a
dreamy smile on his face.

“Do you want to see what we’ll get in
January?” osked Angie. “Or are you
happy now?"

Lenny didn’t answer—he was already
dreaming about how he would spend his
allowance for December.




How would you end this story?

How long do you think it will take for Dad
and Mom to realize they had been tricked
all the way from 15% @ month to $1000 a
month in only four months?

One happy ending might find Angie and
Lenny's family working together to see just
what could happen the next year if they
were millionaires, which of course they
weren't.

January

1st week—$1,310.72 each
2nd week— 2,621.44 each
3rd week— 5,242.88 each
4th week— 10,485.76 each

Total $19,660.80 each

Febrqury

1st week—$ 20,971.52 each
2nd week—  41,943.04 each
3rd week— 83,886.08 each
4th week— 167,772.16 each

Total $314,572.80 each

That's about $300,000 for both Angie and
Lenny and that is only for the 1st &
months, V2 year. To make the arithmetic
for March—another 5 Monday month—
easier, let’s use double that “rounded off”
amount for the 1st week:

March h

1st week—$ 320,000 each
2nd week— 640,000 each
3rd week— 1,280,000 each
4th week— 2,560,000 each
5th week— 5,120,000 each

Total

$9,920,000 each
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The last week of March they would re-
ceive about 5 million dollars each. So
“\ Angie and Lenny would begin April with
10 million dollars each:

A

1st week $ 10,000,000 ea.
2nd week 20,000,000

3rd week 40,000,000 April
4th week 80,000,000
g‘ total $150,000,000 ea.
6 \9 1st week $160,000,000 ea.
2nd week 320,000,000
3rd week 640,000,000 May
4th week 1,280,000,000
Total $2,400,000,000 ea.
. st week $ 2,560,000,000 ea.
' 2nd week 5,120,000,000
¢ 3rd week 10,240,000,000 June
. 4th week 20,480,000,000
Total $38,400,000,000 ea.
& 165 0,000 7
* g week 427 '680-%000‘000 | July
. At Wee\; 655,360 ™
. Wee QU G )
. 269,76 00 0° & Y
. Totol \0320'0 00.0%° | August
\IB A&Oro 000 . g
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.15 September
2.40 October

96 November
|,228.80 December

1 9,660.80 | January
314,572.80 February

9,920,000.00 % March
|1 50,000,000.00 April
2,400,000,000.00 % May
38,400,000,000.00 % June
1,269,760,000,000.00 % July
1 9,660,800,000,000.00 % August

$20,971,520,255,544.31 Approximated Total
v for | year
Almost 21 trillion dollars for Angie and 21
trillion dollars for Lenny . . . and all this
from 1* the first week and twice as much

each week after that for a year—52
weeks.

Do you think there is that much money in
the world?
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long do you think it would take you to
count it at one $ 10.00 bill per second?
(about 75,000 years)

i‘ If all that money were in $10.00 bills, how

75,000 years in $10.00 bills
7,500 years in $100.00 bills
750 years in $1000.00 bills
75 years in $10,000.00 bills
712 years in $100,000.00 bills
%4 year in $1,000,000.00 bills

(R

|/
4

96
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If you counted for only 12 hours a day,
using million dollar bills it would take you
about 1V2 years to count out the allo-
wance for Angie and Lenny, unless of
course, you had Howie to help you.
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