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If the results are not SUrprising.

then one of us goofed.: - ----Signed. GOOOOQFY."
42
78 74 197 198 |37 6
78 74 85 76 (48 78
+ 78 + 74 + 60 + B0 +159 + 9
234 222 J4Z 324 444 /35
A B. c. D. E. F
See: D 207=215
14 37 74 27 2500
25 x 21 x |2 x 37 1597
36 1597
7 I1597
+ 8 + 1597
90 ~ 88838
G 177 n g88 1 999 a. B.
Peculiar Pairs
46 86 253 52 48
x 32 x 34 x 4 63 X 6
+m74 233
B. D.
I3 %
%7 . 292 _ 1e/92 ¢ X
$72. ¢ Q24 E v &5 535
]89
64 68 352 H H
x 23 x 43 X 46
A, B C D.
E. 444 8888 I 16192
El 337 | 222 | 1472 | 135
6| 999 30 | 342 | 2924
H 234 | 189 | 777 | 288
1472 ¢ 2924 ¢ lel92 »p. 1| 1234 | 888 | 555 | 324




Pairs of Single-Digit Whole Number Factors

Rule: if not alike, please write the larger factor above the
smaller factor.

A 4 a B. 5 ¢ b o 4 ¢ 7 ¢ 5 A 8 5 ¥ .
X 2 X = X 3 x2 X 2 X 3 X2 xJ x 2 x &4
6 8 9 1O 2 12 |4 15 16 16
9 [ £ 7 8 b6 . 5 9 7 b
X o Yo% B i x4 P 48 x X 4 x5 xJ x4 & =
18 18 20 2| 24 24 25 27 28 30
8 7 6 8 7 E 9 g . 7 p 9 8 .
x 4 X < x x5 x& x5 xé x 7 x 6 x 7
32 36 36 40 42 45 48 49 54 56
Taming frightfully big numbers . . . See: D&P 181-182
| x| = E 3x5 = i 6x5 = 20
O x| = i) 30x5 = /50 60x5 = 300 ¢
| x 10 = i) 3x50 = 150 6x50 = J00
[IOx 10 = 100 s 3x500= /500 o 6x500= JF000 ¢
I00x |0 = 1000 300 x5 = /1500 600x5 = 3000 g
I0x|00= 000 , 30*50 = /500 , 60x50 = Jo00
Factor Trees (excluding 1 as a factor)
Sx 2 x2 R S5 B 2%2 13 3 2x2x2x21x2
A B. :
oM CINCNOERONC
oCINC :
Prime factors can be in different orders, thus different solutions
are passible,
20 A B c D E F
Gl 2233 2,8 6,8 2,7 34 3000
Hl 35 [22222] 25 29 | 5,6 | 45
10 1| 28 [2223] 44 | 1s00| 36 2,7
& 8. Jl 225 | 33 | 1000 | 26 6,7 | 7,8
21215 2¥2%Z%x3| [ 50 | 100 | 46 | 7,7 | 300 | 56




. (suggested by a 1 foot ruler)
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From Easier
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See: D&FP 77A-80F
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+, —, X, + Measurements: 7 days = 1 week

12 eggs = 1 dozen

wk. da. doz.eqggs $10 $I
= el -+ T+t
| 3 | 5 da 2 3 | 27 eqggs |7 '$17
— |- — | == — | T ---
+ 1 4 | !} da + 1 101 22 e + 17 ls27
= ———— N == == :&::::::
7 U P y !
S 21 da. t 49 e 3 4 | $ ¥
—_ h o i I W S . R,
WORK CHECK WORK CHECK WORK (cvzcx
TH,
wk. da. doz. eqgs /
2—0—-?| .,——"—g-gal & ’ m : SAME )
[ |
8,8 .2/ da 1. 49 e %, 8 40 ¢
- | - I - l
=—_—I—_t4= | =,===d0. =|._—I——_..O_.. |=£§=e =It__—8_— || =l=8-—_=¢
| |
_’__+3T ) _10_ _da _i_,_‘ac_. | 27 e _2_{;2_ 22 ¢
1 decimeter = 10 centimeters
wk. da. doz.eggs dm.cm.
- — -
I | |
1,4 )t da 0,8 ! B e 1,5 |15 em
_x2 1 x2_ 3 | x3 2 ! x2
_—'____ === === =
3,1 122 d 2,0 |24 2,0 130 e
wk. da doz. eggs I0's I's
14: 20: 2 I :3 |
3,% £4 da “. 8 |_2_Q_e '3 0 |~___(Is)
___*4 | F4. ___ 5 .55 __ 2 .2
] | 1 1
.6} 6 44 1,5 1159
(LEFT To RIGNT ) (LEFT TO RIGNT)
wr. da. | doz.eggs| A B C D E
2 : /2 da R 8 ! e FI L 20|23 |33 |44
— = —— | ==
+ 1 6 | J3 da -1 T 9 e G|3a | 1530|153
==::=:: . =t=|::::
! 04 | 13|44 |22 |06
_L_‘g_ 32 _do _/_4% AT _& " 4 ?



Estimation

. . with easier arithmetic.

. or “coming close’ .

Getting an
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amount shown

_min.,isec.
2 minute longer 14 ounces less half as fast
I _min, 15 sec /b, /% oz /122 mph

@ @ A, B C D E
25 [1,30] 1,6 [1.50] 2,12
11:35| 0,15 | 3,3 | 42

0,45| 85 | 1:05 | 1,14 | 4.50
2,2 2,3 , |
2’5 | 33 | 29 |10:20] 127
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On Your Own (l)

37

37

37 100
+ 37 - 37
/48 63

Please circle the letter after the line
you think will be the best “estimate.”

12 x 12 |74
10 x 10 - a =100
10 x 15 @=15°
0 x 20 ¢ =29
2 x 5 = /0
1O0x S = 50
5x 20= /00
IO x 20 = 200
10 x 50 = 500
20 x 50 = 4000
2 x500 = 4000
10 x500 = 5000
1 doz. = 12 eggs
doz.leggsI
214 28
L1l 23 e
AN
8

37 23
l Y3 |
KX 70858 7Y
BN
a -3d = d
- 3 = L
15 x 15 | =225 S S
10 x 10 p =100 b + d = 3¢
10 x 20 €)= 200 z* "945: r3
- 400
20 x 20 F 5¢c - e = 3eorb
3% %erd
21315 31313
(¢) ?
oo @
I00% , 50% 25% 10 % 5%
60 30 15 6 3
100 50 25 /0 5
50 25 /2.8 5 2.5
doz.leggs
|
3 | 3 :_.i?_g
- 1O e.
/ | 5 BRAAR: How do you feel?



If the results aren’t interesting,

signed "GOOOOQOFY”

32/ 222 57 ek
4| 1284 7‘|554 6’342 41776
A. B. A.
24 /13 3 1]
15360 I3| 169 12| 408 23’2553
B. C. B.
See: D&FP 216-221
/123 874 J45
2599 I2| 1476 874 124140
2589 474
+ 2589 474
T ag99 874
7777 . 874
44 4L
C. A. C.
2/ 3¢
789 43 l 903 52' | 768
889
889 A. B. C.
+ 889 444 2l 57
J#56 34 | 222 345
3456 ] 13
123 24 34
A. B. 321 (4444|7777




Pairs of Single-Digit Whole Number Factors.

Rule: if not alike, please write the larger factor above the smaller

factor.
| _ 8o ¢ S« X3 7u 8
ng x}‘“?B xzc x 2 oxZ XJF x3 o ox3"t oxzt xgd'
|0 12 14 16 18 15 18 2l 24 27
5« b 7 s 7 8
xll-K X 4 X 4 xfg xq.q X & X § X & X & x5:,
20 24 28 32 36 25 30 35 40 45
b 7 &A. 9 o 7 g e 94 81 9.. 9 «
X X b X X 6 X 7 B X 7 X 8 x 8 X ¢
36 42 4 5 49 56 63 64 72 8l
Taming frightfully big numbers . . See: D&P 181-1¢
2x5 - 10 8x9 = 72 2xle = 24
2x50 = 100 8x90 - 7220 « 20x12 =  24p ¢
20x5 = 100 80x9 = 720 o 2x120 =  24p 1
2x500 = /1000 80x90 = 2200 k. 20x120 = 2400 =
20x500= 0000 8x900 = 2200 o 2x1200= 2400
200 x 500 = _LQ_Q'.DQDF- 800«x9 = zzaa E. 200«x|2 = 2—1‘00 A
Factor Trees (excluding 1 as a factor) S D&P 177-180
27 @ 56 72
9 o 4 14 ' /8
A, B. c. A
J| 3|3 2317 2| 2|27 212, 2|3|3
A B. C. D. E. F
G| 2400 | 337 | 27 36 78 [100000
H| 333 | 26 79 3,7 2,9 77
1| 25 88 | 2227 | 69 38 240
o C. J| 68 | 237 | 39 28 | 7200 | 89
3| 3|7 2|3 5|3 k[22233] 99 |[3333| 720 | 45 | 35

10




What Can You See? .

I Ib.
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. .( suggested by a pound of butter or 1 inch)

A straight-edge helps show

that c=2d=4e

|
2 Ib.
| e
Zlb
L
|
%Ib
c v+ ¢ = D
¢+ “r e
3d + 26 - b
S . e - 4
b - d - 34
! _ 1/ =
A 2 ] “gi
3c - b = &
I { =
o 3 %
C X 2 = ib
!/ =
F % x 2 .’L.
3C - 3 = c
3 . = £
o ¥ * 3 ¥

b + b - a
i l ]
o+ Z A=
L.
b - ¢ = e
E. 3{ B ;{' F - ;f C.
d - e = &
£ - L = 4L
A B8 /& C. /6
7d - ¢ - 54
c Z - 7/,' £ S E
3e x 3 - 9e
3 =
F 76 x 3 % B
2c - 4 - o
X .54 - U
4 g

inch

inch
| .

Z inch
| .

— h

5 inc
| .

i inch
a - 30 = c
) 7

% =F
2d - e - 20
2 - L - 3
c + 3e = 72;
L + 2 = 7
) f 76 A. /6
5d + ¢ - 7d
5 +1 = 2
. 8 f C. E?
A. B C. D.
1 S 1 1
8 8 [S) 2
3 S 1 3
16 16 4q 8
1N 2 14 3
2 8 8 4

11



From Easier

} to

more Difficult

From Easier E). more Difficult

(o] ] 0, (o) o [+] _I_O
100 % + 50% | 25% | 75% , 10% | 5% | 25%
! | I |
$ 10,00 [$ 500 1$ 250 s 750 15 10O 1§ 50 Es 25
| | | ]
$ 5000 |§ 2500 18 1260 18 3150Als 5008 2.50 )% i
N .

[ ! | I
$100.00 |¢ 50.00,|% 26.00,% 75,00 8 s0.00 ¥ s5.00,% 2.50,
| | 1
$150.00 |8 7500 18 37.50 is /2.50 % 15.00 Es 7.50 18 375
100 % 50% 50%  25%  125%  200%  250%
1 | | L il

! I I | !
$ l,QO'OO $ SO00 :$5fi(),(.‘.-'(_‘) :$ 25.00 A.:$ /zs.aoH.:$200,°° C.:$250,oo o

- g ! ! | ! !
$ 25.00 |$ 1280 18 375p 1% 4,25 1% 5,55 195000 % 45 sp

$ 75.00

¥

] | | | !
3250 ,\* n2.s0 )% 18.75 |* 93.75 ¥ 150.00 /8].50,

i ] 1 | t
$ 175.00 8750 '$262.50% 43.75.% 2/8.75 |% 350.00'% 43750,

L4

Short CHAIN REACTIONS

7 (+8 ) 15 ( +5 ) 20 2 (x3 ) 4 (x4 ) 2¢
F G.

20 (-8 ) s2(-5 ) 7 24 (3 ) 8 (4 ) 2
L H.

7 (+5 ) /2 ( +8 )20 A B C. D E
E G F| 18750 | 625 250 15 4375

G.| 37.50 20 31.25 [ 25000 | 7500

H| 25.00 | 5.00 10.00 7 12500

1.| 43750 | 11250 | 20000 | 5000 12

12



+, —, X, = Measurements
ft. in.
! ,' |
|1l :_ngn
+ O 9 :____m
2 8 | 32 in
T TTeT
WORK CNECK
ft. in.
_'.—|
23 w” in
_p_l_'j.b__'
-1 8 I 20 in
———e——— | = ===
I 4 . 16 in
D.
ft. In
_‘—, |
1,8 ! g in
x2 | x2
|===::
3,0 1 36
ft. in.
36 !
|
_§_+£g_.|J1§.Jn
e S
—%:_?__in
(LEFT To RigAT )
ft. in.
————
2 1 :3 in
_'_l____
+ 2 1l | 35 in
—=.=I===:'
§.,100 0™
F

2 6 |

X

- & 1V ¢

| ====
|

_./__;_gl_l_?__¢

1 foot = 12 inches

1 nickel = 5 pennies

_’Q__.I
[
6.8 1548
+ 2 9 ls2
=t:|::::
7 s 97
& C T
WORK CHELK
| (THE
sane!)
b "1 g
S 1 s
-3 8 | 38¢
—_————— | E===
3 3 ,33¢
-_—_’T ————
1 decimeter = 10 centimeters
dm. cm.
¢ I )
[
_kf__ | _Lq _Cm'
__*5 x5
|
___?__‘._5;_'_ | _c?_“j_’_cm'
See: D&P 156-165
10's I's
——
3 | [}
-l I_5[_(Is)
. r3 0 %
] i
/ v 177 (s)
I RN .
A B C D E.
F| 60|02 | 97 | 33 5,0
G. |20 1,4 | 30|14 | I7
H| 95|40 ]| 1,2 |62 3]




Estimation . . . or “coming close” . . . with easier arithmetic.

Getting an
384 - |6 = 24 (::S\Z?) exact result
: —84: +4 :——) -
| : : 800 T20 = 5 (- IG[?%%D.
! +16 ! +4 :——) Lop + 20 - 20 (-4 )s
1 +661 1 1> ysp * s . 30 (48 )
676 « 13 = Lz
761-3 1—> 600 :10 . 4o (.8)  3lecs
gslez 1> 800 : 15 4y (),
E -7¢E—; E———) 600 = 12 _  4p (-2 )c
342 - 19 = (@
)
. T j - ()
Taming frightfully big numbers . . .
Ix7 = 7 2x5 = 10 10x80 = £00 ¢
I0x7 = 90 a 20x5 = Jo0 b 40x50 = 2000 p
7x10 = 70 ¢ 5x20 = 00 E. N . . .
|IOX70 = 700 ¢ 20x50 =_ 000 c  E| 70 | -12 | 700 | 100
70x10 = 700 E S50x20 =__ /000 H F| -9 | 800 | -2 | 24
700x | = 700 c. 500x2 = o000 c G| +7 |2000| +6 i8
|x700= 700 g 2x500=  yopo w M *8 | -4 |l000] 32

14



Lengths of lines shown

‘ Sums of lengths

Differences of lengths

A | _cm. H. _15;5_ch. A and B: _6_5_C cm. AandB: 4.5 cm.
B: £.8§ cm . 17 _cm. CandD: _/0 - cm. CandD: __7 5 cm.
c. . . .
C. 85 m J: .3 _cm. EandF: _% cm. Eand F: _‘.LSF cm.
D: _LLS_C cm. K: ‘LI.Cm' G and H: _&E cm. G and N: _9._5'T cm.
E: __7_0 cm. L. __.f_H cm. | and B: _2_2__-"'F cm. Hand I: __LLJ cm.
F. _3‘5_E.cm. M: _Z_A.cm. Cand H:_Z_’Le.cm, | and C: _&%lcm.
G. .9 cm. N:_U?_B cm. G and N:_Lﬂ._Schm. D and N:j.f_acm.
Taming frightfully big numbers .
I0Ox 10 = H 1000+ 2= &pp A
20x 10=_ 2pp I000 = 4= 24p A. B. C. D. E. F
20x 50 = 000 - 8= 25 o ©500| 24| 17| 7| 16 | 155
—_——lm_ . _ £ P H.| 100 5 55 3 10.5 Il
200x 20 = #ppp ¢ 1000-20= 50 8 {7 |5 la000| 9|95 | 4
200x 50 = 0,000 1000 -40=_ 25 J. 100,000 50 1.5| 125 | 8 | 225
200x500 = ;o pop s 1000 = 80= 124 ¢ k| 2|85 | 65| 125]35 | 12%

15



On Your Own (l1)

43 45
85 51215 23| 1035 —
192 T T ]

+ 185 3 x$l.50=w
5 55 I/e Ak I l I I 1 l —I
Ve [TTTTTTITTTIITT]

Please circle the letter after the line
you think will be the best “estimate.”

C +2d = b
96 - 23 |-4.1  [234 -18]-13 S
90 - 30 A :% 2\40 20 (D) =12 3¢ + 3¢ = _3d
00 : 20 B. =5 300 - 15 E 520 7}’ ,% - .81
IO0 + 25 ) = - =
O -4 200 20 F = |0 = .
/! - 3 = &
8x 10=__go0 3 8
8 10 =
80x 10=_800 2|57 s 2| 7 7 3| 3
8 x100= 8O
x50~ il (39 (L (9
80 x 50 = 4000 @ 42 @
5 x800 = 40
o <800 o 00% 50% 150% 25% 200%
O =
20 xS0 = _40000 $ 400 |s 200 |s 800 |s s00 |$ oo
80 x500 = ﬁeaog $ 300 |s /50 |$ 450 |$ 75 |$ 4p0
$ 50 |$ 25 (8 75 |$ 12.50|% s00
1 week = 7 days
wk. [ da. wk. | da.
| |
1| 6 | y3da 310 | g do
+ 2{4 "=/£=d9 1o :;&fi
3,10 | 3 da /12 | _g do Howdoyouieel

16



If the results aren’t interesting

signed “"GOOOOOFY."

See: D&P 207-221
37 148 37 148 74 185
X 6 x 3 x 9 X 6 x 3 x 3
222 2L 333 888 222 555
A B. C. D. A G.
74 185 259 74 | | 585 37
x 9 x 6 x 3 X 6 x 2 x 3
YY) /110 777 Y44 110 17]
B. F. C. D. F. D.
12 37 18 296 | | 555
x 37 x |5 x 37 x 3 x 8
g8 44%0
D. C.
37 37
8
ey 555 , 866 & x 27 x4
|2 24 |85
X 74 x 37 x 24
299 A 7776 C.
74 148
x 24 x |2
888 o 88 r Y440 c.
370 37 74
x |2 x 24 x 60 /1776 . /1776 cC.
A. B. C. D.
El 2220 666 333 I
F. 222 110 4440 888
G| 555 | 444 | 777 | 444
Y4440 £ 888 . #4440 . H| 999 | 3330 | 1776 |5550

17




Factor Trees (excluding 1 as a factor)

O)NONC
A

2 |2 (2 2 l& |2 |&

m

g © () O

A B C D E
60 2227 | 2225|6556 | 2233 | 777

222 3333 | 22 | 375 | 222

p 5 e a 22,2 222
N 5 2235 | 2255|2223 2'32,32 2,23
22 |7 |85 2z |2 |85 |§ 233 |22,.2,2 2?53 333 |2,333




What Can You See? . .

. (suggested by a clock)

30 min.

edge ‘help see that | ,
5f (alsp 235e) 3 20 min.
L | 15 min.
4
| .
5 |2 min.
| .
%) 6 min
\1s0 Set D 222-230
e A a -2¢c = C b + d = 3d
! E - i ! :.:_, = -{- _’ + £ = _.3,
T T Y s B2 ¥ ¢ %=°t
2e f = b 3 - f = b b + e = 7}‘.
- v A = L 2 -.L = 4L L o+ L = 7
E. -5- 10 2 B. < /0 2 G B. 2 5 D. ,'-a'- E.
¥ ! L = L - L = L 7 s =
B2 ¥ T c % z ¥ - e T3 e ;%F.
3f 2 - 3¢ c x 3 - a.
= 3 F J = A B C D E
o 7o ¥ 2 B 1 g3 [ e N N
gl L 2 1 1 L
I0 10 4 6 10
3e 2 - 3f a = 10 - £ 31| 3|12
T - 2 =3 J = 10 = L a2 |ib|5|5
C. 5‘ 0 G. ,o F
WLl L]3]23],
1T 3 8 5 Z

19



From Eosierﬁ;. more Difficult

Encourage the students to look at the
relationship among the consecutive
lines in the work below,

From Easier

Jto

more Difficult

100 % % 2% 3% | 4% 5% | 6%
|
$ 1.00 .0l is .02 is .03 Es 0¥ A8 .05 Bis Db
$ .50 00f 1 .0/ is Oly is .02 is 024 is .03
|
1 | | L | | '! |
$ 1.50 Olg s .03 s .04z s .06 s .07x s .09
| |
$ 3.00 .03 :s .06 1 09 s /2 '$ AS s /8
D. Cl El | I
100 % 101% | 102% 103% 104 % 105% | 106%
#
| | |
$ 1.00 1.0l is 02 1 103 s Lod 1s 1.05 s 106
| [
$ .50 50% is 51 is 514 Es 52 o8 .525' ' .53
|
$ 1.50 1514 15 .53 Dis /.5¢%is .56 '$ .57 is /.59
| l ; .
$3.00 3.03 is 3.0b6 Ais J.08 is 3./2 BJ:s 3./5 Es 2./8
9 (x3 )27 ( x2 ) 5¥ 42 ( -8 ) 34 (-14 )20
9 (x2 ) 18 ( x3 ) 5¢ 42 (-14 ) 28 (-8 )20
F .04 ISZE .06 1.56 103
G| .04 312 53 03 318
/00 ( -75 ) 25 (+25 ) 50 l
H| 306 05 L54§- |.5S .09
1| 045 | 106 | 52 | 153 | 18

20




+, —, X and + Measurements
hr. min.
*
/ )
30 min
___+— A A

1 hour = 60 minutes

1 gallon = 8 pints
$10 %1
| 6
+ 3 5
s ./

|

N
|

|

:

14 11 |

(™
|

|

2

:

ﬂ~

b
(< 1Y

|

i‘% | 39 cm
10's, I's
|
5 4 ! &4 (%)

AL B C D E
Flaas |33 |51 |23 |18
6|39]53|50] 16 |2
H.| 115 |05 4,1 | 140| 7,0




Estimation . . . or “coming close” . . . with easier arithmetic.

(How Getting an

2 x 18 = 2/6 close?) exact result
2 21— 10X 16 sp (5) 8
] | ] . x12
yt2 gy e > M X200 . 280, (+e4) 276
I | ]
: -2 : +2 :H IO X 20 - zaoc(_le )?

i "closest"

9 x |4 = (26 |
) ) 4
: +4 ; -4 i—) 13 x /O - /JoD(+4 )x x9
I | | - /2‘
:+I :+| :—) 10 x /5 - /J'oE(+24)
el ox /8 /30 ;(+4 )

8 x 23 = ¥¥4
| I | 23
: +2 : +2 :H 20 X 25 - ’-oo ("6) x|8
: . . A r7Y
: +2 ! -2 :—-—) 20 x 2| - 420 (#6 g
E +2 E -3 :——) Z40 x 20 7Y, (_,4‘)0

17 x 32 = Skk
(13 5 o0 i 20X 31 . 420 ,(sm)
3 13 T _20% 29 - 580 o(#36) , . .
E *3 E -5 > 20*27 - 540 (4 )y £|+86 | -2 |200 | 150
| +4 ) -2 E > 21 *30 . 430 @86 ) F| 160 |+6 |540|+26
E +2 E -2 E—) /9 *30 _ &30 (426 ) ©| 620|580 -4 | 130
E + | E -2 E—) /8 x 30 - 8Yo F.( -4 )E.H +36 | 280 [+66 |+ 70
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Please indicate the largest amount with an A in the tinted block;
the next largest with a B, the next with a C, and the smallest with a D.

Month of January .......7.0 ...

Three weeks .............5 .~ ...

Two weeks and 5 days

Piease find the difference
in days between:

A and B: /0 da. A and C: 14 da.
A and D: Bda. B and C: Eda.
B and D:_Cdo. CandD: Fda.

100 nickels ... ...
Three dollars and 20 cents

T4 quarters ...

280 pennies

Please find the difference
in dimes between:

. dimes A and C:LD dimes

a.dimes B and C:3_E.dimes

A cmd B: ,5

Aand D: zz

B and D:7_C dimes CandD: ¥

dimes
F.

There are 3 feet in 1 yard

One yard ... Bb
Four feet ....................... 1{-8
Ahalfayard &

47

Three fourth of a yard

Please find the difference
in inches between:

Half a day

Forty-eight hours

1Y+ days

One day and 17 hours

Please find the difference
in hours between:

A and B: /2 Din. A and C: 21 Cin. A and B: .376 Ahr. A and C:iAhr.
30 . R ' /T

A and D: in. B and C: in. A and D: hr. BandC: hr.
18 . g 27 ® /8 ¢

B and D: Lin. CandD: Jin. B and D: < hr. C and D: Ihr.

D.
E AL B C D E.
F. 1195 22| I |

D. 6. 10l 30| 7|40| 2

STUDENT . w| 1s] 13[21 ] 18] 55

15¢ I.| 18] 36| 3|1.10| 3

F. J| 7| 9(29]| 112|165

23



On Your Own (ill)

175 37 37 101
+ 392 X S x |2 X 63
5¢7 223 74 30%
31 ol
750 148
- 195 x 6 444 36>
555 888

Please circle the letter after the line

you think will be the best “estimate.” - 24
18 x 21 |=313 25 x 25 | = 615 F Ve = s

20 x 23 a=%0 20 x 30 (Q)= @00 2d + e = b

20 x 20 @=400 _20 x 25 E =500 45 ho = by
15 x 20 ¢=3090 30 x 30 f = Foo 36+ & = 24

26 "ho Ys

|5 0r @
o e or b @ i, 2er @
2 OREONNO) e

il

5

3

218|5 2717 < 2
@ 5 3% 35 2.1 2.: %4 3,3 71
100 % 2% 5%  102% . 105%

s 1.00]|s.02 |s .05 [3 \.o2|s |.05
$ 100 $ 2. |s 5. |y loz2.[s \oOs.

AR AR ¥ $ 50 s |- $ 2.5 |3 S\. | S1.§
1 pound (Ib.) = 16 ounces (oz.)
Ib. | oz. Ib. | oz.
= 1 3 —,L—z-. 2

B 0 A% 2|5 '3

- Ll 13 1 29 oz x 4 | x 4
] | === = == ==
How do you feel? | | E I _‘?_ _O.'_!_ q l q‘_ : l__&_oz_

24



If the results aren’t interesting, then one of us goofed! . . . . . signed “"GOOOOOFY”
See: D&P 200A-206C
LY 2 =3 3
26 8l 54 36 54
x 9 x 3 X b x 9 x 8
234 243 324 324 432
| b = i
72 8l 47 57 38
x 6 x 4 x 9 X © x 9
432 27 4 423 342 347
l 3 \ ! \
117 108 | 71 162 | 14
x 2 x 4 x 2 X 2 x 3
L34 U3 Bl 3214 342
! 4 t 5
144 141 216 I&B 39
x 3 x 3 x 2 x 3 X 6
L»2 42 L2 2724 284
T
e 19 37 te 36
x 13 x |8 x |2 x I8 X |2
|54 IS 4 e 7Z
18 14 ol |8 36
234 2472 D4 224 432

25



Pairs of Single-Digit Whole Number Factors.

Rule: if not alike, please write the larger factor above the smaller

factor.
° 59:\; T8 Te 8o Qe G 9 H. 8, 8.
X 5 X L x U X 7 X 2 X & X L4 x 8 X L X &
25 |4 28 56 I8 36 36 32 o4
¢ 71; L Te Aa e &o. e Un.
x S X 7 x 3 X & X 7 x & X X & X 9 X &
30 49 2l 42 63 24 24 8l 72
Tk a, 9 1. 9 F 8 b 8 8, 8 J
x & x § x 3 x & x 9 x 5 x 4 X 2 x @ x 8
35 45 27 54 8l 40 16 16 48 64
Taming frightfully big numbers . . .
9x9 = 8| 5x6 = 30 4x25 = 100
90x9 = 8\e A 5x60 = 300 ¢ 8x25 - 200 ¢
93x90 = B8lo 5x600= 3,000 ¢ 4x250 = |ooO )
9x900 = Bleo 5 500x6 = 3000, 8x250 = 2,000¢
90x90 = g0 « 50x60 = 3,000, 40x25 = 1,600,
900x9 = ®8\o0o 4 60x50 - 3,000, 80x25 = 2.0e60;
Factor Trees (excluding 1 as a factor) Prime ractor s may be
arranged in different
orders,
D @ (@ :
W @\ @ G L
A. B. C.
2|1 2| 3 3 2| 5 25| 2| 2 2| 21| 2| 2
A B C. D. E. F
@ 36 9 | 810 | 235 | 9,6 | 87 7,6 | 77
H[22222| 7,2 | 200 | 88 9,8 | 3000
6 & 1| 55 337 | 2233 | 8,4 |2000| 68
= ' o 97 [ 88 | 74 | 95| 300 | 7.5
31 3| 7 31 2| 3] 2| «| 333 | 800 |2225 | 1000 | 9,2 [ 99
2 2 3% %
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What Can You See? . . . (suggested by U. S. coins)

0O 5 10 I5 2Io 2|5 3lo 315 4Io 415 5|O 55 60 6I5 7|o 75 80 85 910 9|5 100

$1
1
32
1| el
s | %z
111 dime
10
| .
50 | nickel
What else separates into fractional parts like
MONey..sssall metric measurements
2d + n - 9 h - ¢ = 9 q 5n -
g + 4L - 4 L - 1L _= 4 Ll + 858 = L
» 20 ¢ F 2 £ - % ¢ ¥ 20 z &
w - 2d = 8d q t+ n = 3d 3n + In = A
— > Lo+ L = 2 32 + X = 4
h - 3d = 24 7d - qd = ?n 3q - 4d = 7/}
L - - 2 X - ik = 3 - 4 = 7
E. 'i ;% D ‘;;' B G. 70 " E -zzb A B. Ty ;5' G. 2-0 C.
4d + Tn - Jg 9n - 4n = g 19n - 29 = 9n
4 +1 - 2 -2 7. A -2 =49
" % 20 °“ ¥ ° A20 20 i 20 4 20
3n x 6 = 9d 2d x 5 = w A__B__C D E
= Z = 112 1]98 |1
5 6 ‘;% f 278 * O H Fleo| o | 3| o] 2
S = = A A
h + 5 = 4 h = 10 = 4 o |0 | 20| i0 | 0
+ 5 = A & - 10 - AL
F o E E 2 F 9 | 3 | 1| 3
i : - Hi 2o 2 | 16|10 | !
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to
From Easier —» more Difficult

From Easier

4 to

more Difficult

100 % 50 % : 25% 5%  10% = 85% l 95 %
i | | | ) o
$1000,00 |s 500 '$ 250 '$ 750 |$ Joo |$ 850 !'$ 950 3
| | 1 1 |
$ 500.00 |$ 250 :$ 125 :$ 315 :$ so :$ ys :$ 41s
| i ! | !
$ 250,00 |$ 125 :$ 61.50£:$ 18750 :$ 26 :szu_so A-:$231'Sgl;
I | 1 I |
$ 125.00 |$ ¢2.50,1% 3125 1#43.15 1% 12,50 % (o025t W S,
100 % 10 % | 20% 30% | 110% 120 % 130 %
. *
I I ! ! |
$ 575,00 $ 57.50 :$ | IS.co :$ 172.50 :$ ‘32-§0D_:$ qulocé:s—’q'-]soﬂ\
| ! | | |
s 1740 s 1A 1% s us * 52241 1914 5)° 2088 ¢ 22.62,
|
|

@

64.00 $ 640

| | 1 !
$12.80 ! [q.20,/® 10.40 | 7¢.80!$83.20

R4

| | | | !
850.00 |$ 8c ,!'* 170 !% 265 % 935 % le2e !$llos

% (-1 )19 (+9)28

30 (+9) 39 (-1 ) 28

IS (+17 ) 32 ( +8 ) 4o

Is (+8 ) 23 (+17 ) Yo

28

2l (<3 ) 7 (x 2) 14

21 (x 2) 42 (+3 ) I&

A. B. C. D. E.
F| 21250 | 19.20 3248 9375 6250
G| 522 95000 | 10625 | 2262 (69000
H| 8500 | 23750 | 2088 632.50 1105
I.| 74750 9.14 11500 118.75 935




+, —, X and + Measurements 1 yard = 3 feet, 1 foot = 12 in.

1 galion = 4 quarts, 1 quart = 4 half-pints

i L
yd. ft. in. | G Q3P | $ 100 $10 $1 |
: |
Q190 sy 0,231 1L 4P 2,49 15249
in. + | I
+=t—_|—.é:=:l:5=:|n _Oii‘pl_lzzqzzzp . |$3:7 |i:l}_-1
I ] 1 |
20,01 720 A e 205 3,8,6 .8 30
- 1
:/d.ft. |n.' G Q 2P| | | %+
23% " g2 283 5 3P 3,00 Foc
- ! - | | - !
‘2;IO |=;L:t=|n =IL_—I_&—-|_— I=2_—'|= :ZP I 52 + 8 |"_"::z::8_—.¢
| |
1,02, 38 1,3,2,_30 P A 7.2, T2
yd. ft. in G. Q 4P M dm cm
, — | _—
1 |
1,25 gin 1,231 274 1,23 23cm
x 2! x2 x 3 : x3 x 4 1 x4
| ==== —_—,— —F—— 5 — _——————— | = == =
! 1 |
3,101 13en 5,0, 11 _812° R Rfkem
yd. ft. in. G. Q. 4P 100s 105 I's
|'|3: in 40|: ip 728:7?.3“')
LML ) 40,1 65 | e
+ 3, %3 * 5 1 =5 F 40 24
I==== |==== — = o -
| | lp [ ]
o, 15 1" o3 1. 1%z 1,82, 182(s)
yd ft. in. G. Q. 3P | A B C D
! | E.| 492 | 432|386 |32
| 1
—LLLE i 4 Ml—ﬁs—fp F 234 110 | 132 | 102
+ 1 :==5__'” — | l,;' :==l=§P' G| 200|0J5 30182
1 (1o |30 M L. 2 3: 7 3P H 30,10 | 50, |03, | 1,23
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Esti

mation

. or “coming close” . . .

with easier arithmetic.

30

423 = 9 = q-, (How Getting an
' | | close?) exact result
t2 el /> 4507 10 = 4SS  (-2), 7
! ] [} ,
23 > yoo*lo = 4o (=-1)s 2 ‘}5%3
! ) |
e > 440+ 11 . 4o (1) L3
684 : I8 = 38 -
76 {12 {—> 400' 20 - 35 (-3), 8584
' ] ! : U
=9 82 | > 802 0 | sk (k] L&
| _ | 3 | . l““
} 84173 17> oo’ IS = 4o (+2)s
1265 -+ 55 = 273
| 651 -5 | —> : 236,
B E— (200" 56 - 24 (+\ )k s55/i265
\ =651 +5 | —> s o
: E : 200 © o - 20 (_-13), =T
\ -3 ! -9 : > 12607 50 - 26 % (+2y5) 165
Factor Trees
5|13 |3 212|133 2132 |5 (excluding 1
as a factor)-
(2, YENOLO®
@ @ AL B C D
B. : .
24 %o )C 32 ° -55 | 45 | 41 2223
fl | -7 | 36 | -3
4
D. " . G s L I el 2?:}?2
Sl el 2 2| 2| 2| 2 2 | 23| 38 | 60




Lengths of lines shown

A: ‘G in. H:_y‘L in.

B: l."‘. in. l: G in.

C: I}f* in. J: 374”1.

p. L 74, Ki_ % in,

E. Y in. LYy in.
a. }C'

F 3 in. M. %72
c.

G: 2""!1 in. N 3 in

Sums of lengths

A and B: ZJ"--in.

C and D: 3d in.
Eand F- q in.
G and M: q"'in.

Fand G: _lz_;m
H and I:&in.
Kand L:_Myd_in.
M and N: ’ka'- 'in.
Fand J:_ﬁin.

Q.

temperature shown

- — — — — — — ]




On.Your Own (1V)

2 82 1
2468 4728 18[666
2468 5
2468 123 i 4
+2468 x 4 3 :17-_0
9872 492 8 e
| —3
Please circle the letter after the line
you think will be the best “estimate.”
| a -3 = ¢
329 : 17 | 12.35 [275 - 28 |-9 82 | " ¥ Y
300+ 15 @&yzo 300 < 25 D=2 3d +2d = |
300:20 B.*5 240 - 30 = 8 Ho " Yo~ yz
350 =+ 15 c:=29. 250 + 25 .
Nl ©-~o 7d +3d = _a
2, * 3 =
4x b= 20O | -/“ fro |
2 3 1 a3 2 g
= [# =
4 x 50 313|3 3213%| 7 S|8 52—‘
40 x 50 = 2@e900
10
4 x 25 = | oo 9 Jozs
40 x 25 = \poo 27 @ 50

4 x250 = looo
40 x500 = 20,000

100 % 50% 125 % 10 % 150 %

$ 500 $ 250 [$ 625 |$ S0 [$ 7Se
40 x250 = |0, cc0 $ 10 $ S $ 12508 | $ 1S
$400 $ 200 |$§ Soco |$§ Lo $ Geoo

1 yard = 3 feet
1 foot = 12 inches
d.| ft | in. '
y in | yd.|f.f. In. |
I i .
I| I |IO I__g_?n_ |1 |7 :_5_45_@
+ by 89 in x 2 | x 2
T T ‘ i —‘— I = = =‘=
3,09 nqin How do you feel? 21%3,2 | lloin

o 2 2 21 oy 2 2 14



If the results aren’t interesting

signed “GOOOOOFY”

|68 378 693 728 48 |08
X 2 X 2 X 2 X 2 x 7 X 7
336 156 280 5
A. B. ! C. 145¢ D. 336 A. 15¢ B.
e 252 462 364 198 208
x 3 x 3 x 3 x 4 X 7 X 7
2% C. 156 D. 1386 , 456 B. 1386 C. 456
84 126 154 182 42 84
x 4 X 6 x 9 x 8 x 8 x 9
336 , 1s¢ o 138¢C I45¢ 3% , 7156 5
231 56 364 21 42
X 6 X 6 X 4 x |16 x |8
45 |26 3%
\38C C. 33¢ D 56 A. 21 k2
N6 156
63 | 2 54
x |2 x 28 x 14 B. C.
(2¢ b (# 21
3 24 54" 28 112
156 3% 756 * e k12
11¢ 33,
A. B. 26 I 2
156 [4SCe
| 4 36 |04
x 24 x 21 x 14 c .
56 f 8 Hle A, B. C. D
L8 12 | oY E| 336 | 756 | 1386 | 1456
336 75¢ 4 SG F| 1386 | 1456 | 336 | 756
G| 1456 | 336 | 756 | 1386
B. C. M| 756 | 1386 | 1456 | 336




Factor Trees (excluding 1 as a factor) . . . you may need

scratch paper

@ ® @
o » G® @
A . C. D.

Z 7 3 S 3| | S 2| S| S| §

q

A B. C. 0. 3
22
227 | 3355 | 23511 | ,%5 | 335
2257 | 222, | 2365 | 23,1 | 5555
225112335 | 22 | 2585 |22213
b il A J ™ 2’2,5 ™~ 114
22 222
337 | 2337 | J5, | 2585 | 555




What Can You See?

b + d - A0
- ) ."
3d - f - s
F“!l-}z' B:|J’3c
34 - 3% - b
F. l”z—yg,sz S
c x 3 - &
My 3 T 2
3d - 3 - 2
F.i'/.,_+3 - yZ-G'

c c = 20
A /3 +17{3 H - ‘y3 C
d e = ;
G. yz_ }é A - yc' G
a 3d - 4
E. 2 l% F. - }’2_(_;
Se 2 = S F
6. |7;’.5 2 - 5/(' c
d x 5 . 54
E. ‘/.’_ 5 - 2}2 D.

a - e = 5C
z - [/3 A |1/5A
2C + f = 3&
c [kar}E. G - lyZF.
4e - 3f = Sr
c.ly‘ﬁ—}/(,sz %’6!
A. B. C. D. E F
21 Lia 8L},
131 6|3 3 2
NEBEE
| 315 | 3
13|a|6sl%2|°%]|2
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Equal Chain Reactions

M| 2o ] N
R .
< (o]

I

N G

>

~ | T

> x

o

© o

QG ONOOIONCECC

3

DG DO

D
5
9
4

|

C
2
6
8

(8| 36

B.

30| 13
7

H | 33| 32
0

©0 Fla| N
» b4 »

(0)]
-1-

(s o
OF
(22



+, —, X and = Measurements

$100 $10 8l
—_—
|
3,45 1s 3945
+r 4,56 s 456
8 o [ 's Bo)
~—‘!‘!: %2
4,32 | Kiu
2341 2%
|
1,9, 8] 198
M. dmcm.
|
|
3,4,5 ! 3M4Scm
x 3 1 x3
_— | = == =
lo, 3 s (03%m
A.
100's,10's, I's |
3.4.5 :___Sls)
- S _i3_
| 5:_L_ya
A B__C__ D
£ 30 1122122223
F 345|198 |80/ 500
G| 543|804 | 102 2,o,4j
H 11035300 | 5.2, |,|,5\




Estimation

. or “coming close’ . . . with easier arithmetic.
(How Getting an
. 23 >|( 27 |= 62! close?) e:ac'r?e:ulf
t-3 1 -7 1 —> 20 % 20 . Yeo (_22(), a7
: ' , ' x23
1 -3 1 +3 |—> 206 * 30 - Leo (-2 )s. 81
' | , Sk
12 1 +3 1—> 28 % 36 - 156 (129 )c. bz ©
48 x 94 = 45IL 84
' - , x48
| *2 16 1—> 69 X /o0 - 5000 +488), 752
1 |_ ) - ('
12 -4 1—> 50 % 90 - 4S6o (-j2)s O
! I |
1-8 1 -4 1—> 40 X 90 _ 3400 (-912)c 4s (2
On Your Own

35 x 44 = |540 44
ol—l x35
4§ =4 ' Y40 X 40 - |eoo (+Go) 20
-5 1te |=> %0 *50 - i15c0 (-40) -
-5 i-4 |=> 30 *Ho . |200 (-3q [S4o0”

Taming frightfully big numbers . . .

10x17 = |Toe , 8x9 = 12 .. 100X 10 = fooe
17X10 = 176 u 80x9 = 720 100%x100 = /9008 ¢
100x17 = 1760 B 8x90 = T%lo " .

10x170= 1700 ¢ 80x90 =_ 7200 [T +,Zg 3&200
100x34 = 34oo 80x900=_T72000  F|-221 | -12 | 1000| 62l

34x100= B4oe 90x800=- 72pce Gl+488 | 1700 | -912 | 1540
100X49 = 49060 A 90Xx400= 36c00p H| 170 | -21 {I0,000| 4,512

38



Please extend the lines to the right so they are as long as the chart below indicates.

T Q 4
M
K L
1 J
o, =t s 6 1, N
A 8 c
i
1 ¥ i} i 1 + iT 3 2 1 LS 1 s |
4 5 6 7é

|-

|
A._ L _in B. in. C. 3 in. D:_ 2 _in. E: 9 in
3 3 N n 1
F.__ 4 in G._I19_ in H. ¥ in. [. 39 in J. 27 in
| | | |
K:_ 2 in L 39 in. M. 9% in. N:_ 29 in O. 32 in

8: 2oam MAREH 20 19 72
|90 minutes ater || |1 week before March ¢, 1972
9 : 50 am FEA_ 27 1972

| 5 hr. and 10 min. lafer_| |30 days after March 6, 1972
1l 30 em APRIL 5,19 72

10 hours earlier 4 weeks after March 6, 19 1%
/0: 20 em| | _AlRIL 3, 1972




On Your Own'(V)

357 12
+ 246 - x 13
603 182 3¢
935 8 Lo
- 468 14Sc |45,

Please circle the letter after the line
you think will be the best “estimate.”

b + d = &4
i =

35 x 75 |F2L2S [ 27 x 54 | = |usg '+ " g

30 x 80 @r24e0 _25 x 55 02 (375 4e - d = J

40 x 80 B=37200_25 X 50 E =(25¢ q'/(,"J“) i J’.’.)

30 x 70 =7l00 30 x 50 @-"500 b3 - al

l+3 ° %

Equal Chain Reactions 3 3

+7

5 & 4

N
N
>

W
=
W\
W
7

o

x4l al 3

o
o
&)
[
°
W
()
I
N
|
D

X510k 3

: { a4 | : &
3114 ) 3¢ 5100 | g
+ 1,0,2 1 |2¢ —e 1 3 28¢
E',ré |=S=== -=—___‘=‘=I====
x> 1© 1\ 2l ¢ 20,2 1 2L How do you feel?



If the results aren’t interesting

then one of us goofed! . . .

signed “"GOOOOOFY”

432 648 727 1059 576
x 8 x 7 x 9 X 6 x 6
%56 45%¢ ¢s 4 6354 3456
288 96 192 297 |65
x |2 x 36 x |8 x 19 x 21
Kse 3456 | | 3456 S L 43 3465
64 143 149 72 99
x 54 x 45 x 36 x 63 x 65
56 C43s | | s3eq | | 4sae | | “13S
Can you find other examples that belong to this family?
144 9 288 4q 0%
x &% x 35 x |2 X T2 x | 8§
3456 3465 WS¢ USC 20 S4

4]



Pairs of Single-Digit Whole Number Factors.

Rule: if not alike, please write the larger factor above the smaller

fagtor.
B . 8. 8., 9. 8 7. 9,
X 5A x1 x; i X7 Y oxC T ng XS5 x5 © x9 °
30 49 35 63 48 32 72 40 35 8l
2 p 8 v/ ¢ 7 7 & 3
xG x8 > x$ cd- % & x 7 et %7 x; > X & =
54 64 40 36 36 49 42 56 63 48
2~ 7, 9 ¢ 758 . 9. Y, 8 ¢ B o
x&A x6 ’ )(5F xg x7 xS xS xé x‘}F x8
72 42 45 56 8l 30 45 54 32 64
10x1 = 0 8x7 = Sk 5«8 = 4o
10x10 = (oo 80x7 - Sko 5x80 - 4oo |
10x100= /0ee 80x70 = 5% 50x8 = Hoe
100 [00= 79,000 8x700= 5% . 50x80 = 4 000
100 x [000=/9¢,200 80x700 = Sk, 000 , 50x800 = 490,000

I000x [00= /00,202 | 800x700=560,000, 500x800 = 460,000

313 |7 (a2) 333 [3
0@ N QB ¢ B

F
Sy |2 |77 Q 3 (2222
45 ‘; '3 3 Z A B C D E. F
100 99 [560000| 56 68 66

56 [400000| 64 [I00,000( 5600 | 48
560 | 77 | 400 | 88 |2333| 59
156000 337 | 57 67 | 49 |3333
8,9 | 1,000 10000 | 7,9 200 (32222

9
X « = I @

42



What Can You See?

0

5 10

5 20 25 30 35 40 45 DO 55 60 65

70 75 80 8 90 95 100

3h - 3q = g
3 3 =
) 3/%- A.
3:d + 8d = |ld
i o Moo
3q - Id = \3“
A.%’L‘__I/IOF— %A.
7d x 3 - zld
6. 7A0 x 3 - Z%o H.
2w * 8 = 8
E. 7 I 8 - ,/11- D.
3h - 15 = d
L 3/1 - |5 - le F.

2ln - h = (I
i = 1

c % - -f_:- lzo B.
3h + 3h = Sw

. T ST
3n + 3h = “43n

2I2 1% 17 2%or
3q x 4 = 3w
3y x 4 =

A. /|+ 3 G.
9d + 6 = 32n
a =+ 6 =

¢ Ao 3/20E
3g + 5 = 3n

A 3/'+ = 5 = 3/10 I

.00

$ .50

$ .25

.10

—|$ .05

5q - 7n = Qd.

- =y =

M~ o " Yoo
IId + 2In = 43np
Q’*O+'Z0 A 2320"7
2w - 9d = “d-
e & T c%oc— [ Ko .
3h x 4 = éuJ
1.3/2_x 4 } 6 <
A. B. C. D E FE
{2 | 7
6l261 20|26 |4 | 3 | 1o
3

H 3 25| 6 |15 ] 2 |25
33 2|2l
20l 2 |10|'2|20] 10




. and Shortcuts

Chain Reactions . .

X2 x3
E

v

C

37

1%)

+9
b

37

&

-2
B

x3 |+

|12
12

+2
-

44

49 Y-7(+9 @
E.

o)

0
B

+26+34
Q +71(+13 a

3
&

=g

5

24
c

- 35|+

41
41

12)

H.

(20

BE
D.

x5
x|

-
2

[00 )58
Y

100 X-27|-3! @
E.

2

10
42

7

3|70 5I

38
24

6 | 46| 20

2

65
G.|-58 | 60

14|52

1/108

H.




+, —, X and +— Measurements

ZG0)

| 23:_3_8__¢

11,2338 ¢

201\ ' ¢
A -T =

]
' {00
4 00 ¢

Q N P
2. 2 2

1 O
N

'a ||e lg

I~ 11

1 yard = 3 feet
1 foot = 12 inches
yd. ft. in. | $100 $10 $1 |
| 2 8 1 6B in. 5 6 7 '$ 567
—_—— - ——— | ==
+2 | 3 1 87 in +3.4.5 s P45
| === = t } = S=5
4 © 1) ']S55 in QA Z!s 9w
— g - - — - -
yd. ft. in. oy (31) (09(1e) |
I i !
2,22 ! 98 in 5,43 ! 543¢
-1 00! Gein - 3,45 ! 34Se
| .4 SZin [ 9 8 | 198
- g -
yd. ft in. | M. dm[cm.|
7 :_‘S_E_m. 2 3 4 l__'i'_"tcm.
x 4 : x4 x 4 ! x4
==== _— === =
G © L: :}?_f)__in. 1.3 ?l' 19 3gcm
yd. ft. in. I00's 10's I's
— —
, ] . 1
3,00 /08 in 2,2,2 1222
+ 4 ' =4 - 3 ¢
| ==== == ==
| I 1
02.'}0.' ' 27 in o '7‘; 14 (Is)
o ! E 45Aé ||B4 2(c:>'| 480
4 O O | 44 n . ™ Wy ™) ™y
——— g F |30, (022 1,98 | 22,2
il B | =2’=='"' G| 936 |40/l | 023|424
2o, 7%in H|604 | 1,23] 90,2 | 074
_-’_’T —_— e ——



Estimation

. or “coming close” . . . with easier arithmetic.
- - (How Getting an
h 282 2 I QS close?) exact result
: +15 : -3 :—9 600 + 10 - 60O (‘("(5_ )A. 45‘0
, ' | =+ |3|585
! +15 ! +2 :-—) 600 -+ 15 - 4p (-5 )g "y
1 i I
_ - + (A~
459 + 27 = (7 :
' ' I ) I D.
1 -9 13 1—> 45030 . |§ (-2z), 27[459
L4l 1 +3 | —> - 5 L
' | ] S0~ 3o - “’"Z/,, (_' j"} )B. |89
| -9 -2 1—> 450+ 25 189
| B9 P ' = (8 (+1) —
2025+ 45 = 4% 45
i 1 | . D.
17251 -5 1—> 2000 *4o . S6 @S ) 45'%825
I I I ' o
1 =251 +5 I|—> 2ooe*t Sa . 4Ho (=8 )a. 225
L5 1 :5 1—> 408 ¢ 9 4s 25
. : . = (e o
2| 3|7 212155 Factor Trees
@ ° e (excluding 1 as a factor)
@ D A B _C D
27 @ E| 6 |-% |45 | 100
NNOXOCROME T
G ' 8 G| o | -5 [333(3333
3| 3|3 2|5 |s| 3|H -2 25:2 42 | 45
or 3 [



Please indicate the largest amount with an A in the tinted block;
the next largest amount with a B, the next with a C, and the smallest with a D.

An hour and a half ?0 .......
Three quarters of an hour 45 .....
Seventy minutes ... '70 ......
An hour and a quarter ...... 75 ..... 3

Please find the difference
in minutes between:

A and B: IS min.
Q.
A and D: 4§ min.

<o

AandC:_== min.
s:d
Band C: min.

Two pounds, 10 ounces ....... 41 B
Two and a half pounds ... “l‘ O c
Two and % pounds ... .. . ‘!“f A
TWO OUNCES .....oooovviiiiii 1‘ b

Please find the difference
in ounces between:

A and B: zb oz.
A and D: 4'7' ‘ oz.

A and C. qe oz.
B and C:i oz.

B and D: 30 :min. CandD. &% :: min.| Band D:_i%oz. Cand D Stf oz
Twenty inches ... .. Lo .......... Seventeen dimes ... ‘?o ...... t
Two feet . ... ... .. ?' q‘ ........ Twenty-five nickels ......... lz-S ...... b
One foot,7 inches lﬂ .......... . Two and a half dollars ... 5 c h
Three fourth of a foot ... .. 1 .......... Two hundred pennies ... zoo ..... 6

Please find the difference
in inches between:

Please find the difference
in cents between:

A and B: “' in. A and C: s in. AondB:_Sc’_q: A and C: 8‘:¢
€. e . .
A and D: S in. BandC l in. AandD:E¢ Band C: 30 ¢
a. X ;
B and D: ! bin CandD lo cin. BomdD:ﬁg CandD:LSE¢
1z ¢__c1. . a b c d e

¢ f| 25] 36 |75 | i8
36t gl 15| 11 ]10]2 |12
24 ¢ . h|72]i25 30| | | 4

‘8 ¢ i | 50| 45 | 24 | 80

d i138| 2 |4a2]40
2 ¢, k| 14] 1 ]27]30]17

47



On Your Own (VI)

7%
zZL 148
727 :28 185 |
X 9 x 24 e
— 148 2 |
543 148 T40 .
ria8 310 "E —
958 Luuo LI LTI
Please circle the letter after the line ’éo ININENERERERRINAEE
you think will be the best “estimate.”
3h -3q =29
575: 35 P 6.4  |2511: 55 |=4s (g Y2 Y 3{(&
or 3
500:40 a=tZ.5 3000:50 bpD=go 2w - 7d = 13}
600+ 40 (B)=(s 2000 :50 (€) = 4 2 ¥,
60030 c-2po 2000 =60 F=33 = 3 - |5 - A
(% =15 =
o

Chain Reactions . . . and Shortcuts

46 +27+32 9 Xx2 x5 I8 X¥x4 +8
46 +5‘} 9 xfo 18 +2.

-38+58 210 Y+ 3 +7 30 ¥+ 3 x9
+Lo 210 +21 30 x3

3 'y '5s | |
AID|B | 190 ¢ 21314 ' 67
ARE PN | —— - <
-1,4,2 1 %7 ¢ X 3 1+ x3
T 1 I——__ - -
How do you feel? Z_I_l__o 2 1 _5_3_¢_ _|__[_8 | | & : 207¢

48



If the results aren’t interesting

signed “"GOOOOOFY”

7 195 63 378 108 154
x 3 X 2 X 2 X 4 X 9 x 8
9
21 X 390 N 126 | | 1512 972 o (1232
|05 130 42 243 308 216
x 2 x 3 X 3 x 4 X 4 X 7
210 , 39 | | 12 | | 972 .| |1232 1512
42 65 |8 |76 |68 62
x 5 x 6 x 7 X 7 x 9 x 6
210 E 3290 A 126 A IL32 IS\Z , Q72 .
35 78 | 4 54 42
X 6 x 5 x 9 x 28 x 36
432 252
210 | | 390 | 126 - ek
15122 IS
15 325 36
x 14 x |2 x 35 G. D.
6o bSO |80
o 325 |10% 3? },3
210 3900 T260 X X
252 72
B T2 90
| q72 Q72
75 156 225
x 28 x 25 x 56 E. D.
boo 180 I 350
150 32 1125 A B. c. _o©
2100 3900 12600 E] 390 | 210 | 6300 972
21 | 1260 [12600 | 135
C. G| 126 |3900 | 2100 ]| 1512

49




Pairs of Single-Digit Whole Number Factors

Rule: if not alike, please write the larger factor above the smaller

tactor.

b« 9 A Tr 9s gr 9c 9 9o 5 g E
X & X q X2 x 8 X X ¥ X ¢ X h X o X ko
12 8l 14 72 16 63 18 54 20 48
8 7r 5 6. 9 g . b ! 7 ‘?J. b
X = X & X S X © - X 4 X & x o X <t X <t

Toming frightfully big numbers .

;x100 = 50 a 2x50 = |00 1x100= | oo

$*400 = 200 2x60 = 120 10x100= 1 mmo o
$x4000 = 2000 2x500 = yo00O0 100x 100 = 0,000
3x2000 = | oo0o) 2x600 = 1200 |0x 1000= jo,000
:x 1000 =  SoocE 8x500 =_#oose 100 x 1000= 100,000
3*500 = 250« 8x600 =

4800  1000x1000= 1,000,000

Factor Trees (excluding 1 as a factor)

50



What Can You See?

- day
2 hours
|
yy 6 hours
I
3 4 hours
4
8 3 hours
1
i 2 hours
1 | hour
24
a - b - b b - d - d- cC - e = @
] ] = u - | = 3 - =
Tk TR W KT % o % tan f
e - f

)
Q

i
Q

n i
7]

. 1=
o)

1

(@]
1t
o
[i

|
a -2 - b a x5 - b cC x 73 = e
= [ = | =
wig v 2 ly a c Yz" 3 yql 6. y,ﬂx 3 Z‘.LD-
Gx% T . Gx% = 2e
) | = 2 = A B C D E _F
¢ AX 3 y“'G " y‘tx 3 ySE 3| Il [33]|5
/8|5 |6 |7 |3 |24
|
b x g = 4§ b « § - sp Tt
1l = L 5 = ' 3|6
k" E by 2 T %'1 L slila]a ]z
UWg|12|24|3 |24 |02




Two-Step and Four Step CHAIN REACTIONS (note: *indicates

several solutions)

81 X=9 x4 ®x3 =9 @xl’) +L,®
A . C.
DEn ORI ORGS0
C D. E. A B
72 ¥+9 xq@ 5 +5xq@ @:—7 x|
C. B C. A. D
* C. »x B.
64 Yo 24 2Y2430)  (25Y24 30 6 Y= 40
-8 3 =7 I iﬁ 720
x D * A
x3 x2 x 10 x7
12 4 15 5 27 30 4 7
9 £6 N\ -9 -4
C. C
B x B

27 | . 25

x9 12X | |5 [*5 [x7
. — A

S
® O O @

6 - 1S
3 )-X|x8| g |-8 [x7
E ) ) A (If there is more
than one solution,
only the simplest A B C D, E
* * is given.) 7 il 4q 2| 42
6 X3 |x§| 0 |2 XT 30| 5| 6| 8|24
E B D. A 36 8 91|10 3
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+, —, X and — Measurements

1 gross = 12 dozen

1 dollar = 2 half dollars
gr. doz.eggs
22

I 7 3
—t—

—— ——— —

20008

G D E.

NG d*
- 6.2

0.5 10

E.

-3

G. D E
—_———

6

O 5 5
—

0] Ny

[P ||
I-D [P

LE i
I

|
|
|

+0 6 8 1 O e
|
I
|

'@

"o

Il.m

1 dozen = 12 eggs

1 half dollar = 2 quarters

$100 $10 $I |

X 4
9,56 95k
100's 10's I's
—_— l
1,44 qyq s
- 6 I8
0, 2.4 ,_29 (s
D.

E.|956 | 2]0|0510|22.2
F| 340 (24,01 | 16,1 50,5
G| 10 | 00 | 958 | 0,24
H| 1,00 | 183 | 345 O],

53



Estimation

. or “‘coming close” . . . with easier arithmetic.
38 x 74 = 28'1 ' (How Getting an
" N | close?) exact result
12 17417 _40* 10 - 2800 (-12)s 38
' ! 1
2 1 17> 40* 15 - 3000 (+199)s L
I i ) 26k
! +t4 | -4 4 —>
[} [}

42 70 - 2940 (4172%) AgiL D

]l > 58 X 84 - 4200 (+133), x83
1 ! ! ' lq'f
Pl 2 > 43 % g1 - 388% (-179) sq2
| 1 ] —_—
275 x 45 = 121,315

' | I 275
{+25 1+ 5 ! > B0o* S0 - I15,000(+262§, x 45
! ] 1 - 1375
"2+ 5 > a2se* So - 12,500(+128)g 1too

1 ] I

: +25 : -5 :‘H 300 X 46 - ln'm(_-s"s‘)c' LS 150

Taming frightfully big numbers . .
2x75 - SO A 60000+:2 - Jp,004 I0O0x 100 - |O,00q
4x75 2086 60000+3

40x 75 200 60000+ 4 1§ ,000
_—IJ- A B C D
4x750 - Rpoo 60,000=5
Asdode

20,000 200x500 - |00,00q9

| , Q00

E| -12 | +125 [10,000/i2,375

40x750 - =g, 000 600006
20x750 - 15 oo ©0000+10

10,0606 | 150 | +188 [-375 | 2812

L,Oo®20 G| +133 [30000| -67 (')8%

IO x750 - TJ s-.Q—O 60,000_ IOO: Boo Hl+ 2625 —|7 +128 [ 4067
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weight shown temperature shown
A T o
2215 A b3S A
twice as much up 15°
| e 41 ) F-=== - - -
5b 80.°
3 Ib. more down 65°
_______________________ -
i o)
3%41b e -~ E.
i 3% lb. less L‘rhree times as much down 17°
3 ' o
L& | _Thib i §
time shown amount shown
Hismopimy, 28 ¢
6 hours earlier half as much
_lo s S0 amg My ¢
1Y hr. later 45 min. earlier Vs as much
_b.0S Pm.| —_ 4 + OF pwy T ¢ 5
. . :
| S0min.earlier | = ¥s hour later | | A9¢more
_ 4 .00 Pyl — S 10 P T ¢ E
12 hours later 24 hours later 2 dollar more
__‘_‘l_:_ sg_a.""‘ﬂ_ _._‘.i __:_5_0_ P"‘"A _'Lg_d: F
A. B C D. E. F.
@ 270 30 6:05(4:05| 1V, | 82 | 19 | 39
¥ as 2 llosol 28| 7| o | 7%
20 ' 27 450 80| I | 13| 56 | 84
65 5 9l 14 | 77 | 48
2/2|8|2(5 2. §5I3I3|D 5.10{400{ 40| 7 [3l4] 78
3 2 5 3
222 §§ 3 55



On Your Own (VII)

- 296

1 ]

148,296 ’:425
1000 148,296 4]

- 392 +148,296 2072
bO¥ yy4,888 222 06

Please circle the letter after the line you think will be the

best “estimate”. b - ¢ = e
64 x 66 | 4224 [349x 25| 7298 -l N
60 x 60 A.'!.’boo 350 x 30 . lo,So0 a -2d =
70 x 70 B 4900 _300x 20 e b,000 Voo T W
70 x 60 @q'zoo 400x 20 () §,000 b x Y = &
* % = Yy
6,5 189 36 ‘ x3 x5 | 20(x §
.2 or . X
" 32 —K 12 36 |- 25
|° |8 -8 -9 I-q
s|21|9 -
35 2,/ 56 66 >.(3 4 0 >.(3 15 |xX 5
Tq =2 ':'5
5° ““’
X x8 X
” 27 '5 5 21 Y2452 16
Tq .—7 '.'3
lgross— 12 doz.
1 dozen = 12 eggs
gr.|dozleggs g|d|e
2 | — |
11719 |237¢ 7110/0 'nage
+ 3,82 Igxge =3 =
ulls ” :__‘e—' ‘====
| - How do you feel? 4 | 7|f| |17__L_e__



If the results aren’t interesting

79 63 37 4 40| 74
+ 32 + 42 X 3 x 3 -179 x 3
11 108§ i1 12 222 222
B. D. H.
123 37 76 7 143
33 ) 56 1001
C. A. B. D. A. B.
185 432] S 74 1738
X 6 - 3087 6342 X 9 X 4
IH10 1234 (NN L9952
A B. C. D. A.
Peculiar Pairs
918 504
42 39 42 - 279 - 178
x |2 X 3| x 36 ds =206
34 39 252 c. D
1 L (56 1026 1503
504 209 1512 - 437 - 624
S39 879
B. C. D. A C
24 93 24
x 2| x |3 x 63
219 72
24 93 144 A B. c D
4% T e[ 6952 13 | 643 | 1512
304 1209 1512 F| s89 | 105 | 1209 | 56
G. 333 504 57 326
Hl 100l 1234 [23 222
G. F. E. I 1110 85 879 666
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Factor Trees (excluding 1 as a factor) . . . You will need
scratch paper.

84 156

@ 75 189 120
@ 25 9 21 4 30
E. A B. C.

W
n
7

LA
)
<
3
ta
-
W
W
(7]
s |
N
™~
N
W
W

T]7]7] [2]2]2)17] [3]3]2[n] [3[3][3]s
243 216
9 27 3 27
0. E
o e -l e R 2 \2|2(3(3
A B. C. D. E
484 625 557 | 5555 | 54y |22303| 7,3
2,2 2,2 55
0 @ @ it [ %%3%° | 235 | 555 | ¥
a 555 | 3337 | 22,37 33:,)’33 2257
22 0u S|5|5|5 2330 | 2220 | 7777 | 177 | 555
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What Can You See?

z - _e
'é' Voa Xl B.
Z xc - @
% '/4 I - y".H.
% 3¢ = ﬁ
% ?1 B - B&A.
2 b - _3d
% y’_ A 3/31'
3

q ¢ 5 2e
T N Fe
ZI 3¢ = 3£

| =

.y 3!13 3/1‘1:0

;T x C i CA._
2 X yq B. & C.
% X b = d_

—A- X yz_ H B ys G.
% x 3dd = 3e
lz X ’/‘ A XLC.
% x b = _de
g " Yau® Vs
l? « 7= _Te

z Ty /%
% x 3¢ = qe
33- X .’/4 B. - q/le

o|—

|
16

[

Z d - e

I i =

2 /’ C an
|

3 b - e
| =

5 AT e
% x 5d = Se_
b x =

2 % . %.G
5 -
8 X b = Se
5 =

8 Yo v 5"5.
A. B C D E. FE
T I I -1 R T
315 8 8 6 | 13
11313 |L |B|Z

1214 |16 |16]16 |16
- T = A Y A
18| 4 |l6]l0o| 8 |16




Chain Reactions . . .

60

20

and Shortcuts

A.
-4 (x3|6 |-3|xL
c
x5
8 }—( 12
-z
B. D E. C
2 x5 z0|:10[x3
C. G.
I?_ X3 q
-4
F
F. c. D
M IxD |15 |3 |x5
5 |7
20 25
-4
F
D B B C
5 (x8 | 8 |-8 [xN
c
x I
5 ¥— 1
S D.
G
=2 1|x3 ‘] =3 |x5
N D.
o Y2 Vis
-2 b

25

IS

B. C.
X 16 3
72 Z ’ 24
=9 -2
B.
X3
72 24
=9
A.
xT| 7 |xO
3 ” 1O
-5 ':‘7
A
E.
x10
3 . o)
T?’c.
B. G.
X 8 (x9
|2 2 18
-3 -4
C. F
C
X3
12 _ |18
2 B.
x5 Ix7
6 35
=21+ 3 G.
AL B C D E F G
6 12|11 |14]|10]|16] 15
| 2113 5|17 | 4|35
7 8| 3|18|15|20]| 9




+, —, X and + Measurements

:

e
'Q

|
ng
© L3

e np
o

1 quarter = 5 nickels
1 hr. = 60 min.

hr. min.sec.
—_——

| 30 30
—

+ | 30 30
—_——

2.1, 0

B.

h. m. s.
————

3150
=

- | 1030
———

2 430

h. m. s.
—_—
| 45 45
—
+1 45 45
e ——

3 31,30
F_

1 dime = 2 nickels

1 min. = 60 sec.

$100 $10, $I

6 9 9

s b9

5 38
37

8
12 8 7
—J—G—C—

& ||
]
I

A |» |5
nl|d O
n|& |[d [O

M. dm.cm.

|
|

1,4,9 ¥EN_
x 6 !

8 qg:SQHCm.

100's 10's I's
—
|, 4,7 VI4T ()
© 3053
g@% 49 _(l's)

87,6 | 020 (24,30 2,0
894 | 31,0 |331,30| 55,6
31,0 | 58,3 |1287 | 049

I © m m

30,1 | LIO0|0,7,30 Li0




Estimation

. or "coming close” . . . with easier arithmetic.

2279 + 53 = 43 % (How Getting an
: 1 | close?) exact result
:—279 : -3 :H 2,000'3‘ 50 - 4O ( -3% )E Yz

1 1 ! .

79173 1> 22007 . _ww (+1) NG

! I I . 1359
:+2| 1-3 1> 2300° 30 - Hb (+3) 159

5005 - 35 = |43 o
) ] | |
:".DQS:"' & ! —> 4000+ 40 - joo ( .HS)E 35(5005

1 | I . e —
: l ! - 0%
1-505} -5 | 7> 4900+ 0 . 150 (47), 105
9265+ 85 = |09
] ] ' i 10
(735|115 [T l000 100 . 100 (-q), es3zss
l S
1+635( +5 I—> 4qQo0* 90 - 110 (+1) )
= ) _-L_
-265 1 +5 1—> qoo6* 90 . 106 (-9 765
) \ 1 ] - ( )E. "165
25| 7|9 219|517 Factor Trees
(excluding 1 as a factor)
(10), () (%), (39
A. B C D
63 45 56 El-43| -3 |337] -9
Fl+57 | 630 [23501] +I
2| q 4 14
Gl+18 | +3 |335]| +7
C. .
2|37 3|3 5 2|12 27| H|-19]+a 2227 17




Lou found it took his model train 5 seconds to go around
a circular track. He measured the track as 8 feet around.
He wondered how many miles per hour the train was

going.

Lou made a table like this:  (Please fill in the missing entries.)

b it | 24 |32 f | b4 |9b

60 seconds = 1 minute

distance | Qb ft. 192 . (1920 ft. [3840 ft. |STLO

There are 5,280 feet in one mile. How do you think Lou
answers his question: How many miles per hour was his
train travelling? “about _I* mp.h." o/ L\ m.p-h.

Please make up your own problem of a similar kind.

&) Marie found she rode _10 ___ ft. on her bicycle in__l__second.
About how many miles per hour was she riding.

The blanks below may help you solve your problem.

b

10 ft. | bOO boo Bb, 000 §t 36,00 ;t

distance

distance Troi\es or 6.8 m.p.h.
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On Your Own (VI

\ 738 1303
X 4 = 87%
LYSZ 476

Please circle the letter after the line you think will be the

best “estimate’’.

=63-1%

4500 + 66
4200 = 70 a.= bO
4200 =60 @) = 70
4800 - 60 c. = $0

xZ |12 x9
|8 27
-3 =y
X3
|18 27
4
X9 | x|
2] 9
<3 |=7
1 hour = 60 minutes
h.m.|s.
L35
I |3O 45
+ | 30,15 555
3,1,0 1140
e 2 &0 &O

|

(R
218 7 i3 I I
Gl [T TTTTITTTTTTT
Ya x b = d
) _

8513 25| =6€8.10 %N '/a
8500 = 100 p. = 85 Wx ¢ = e
. I =
9000 = 100 ¢ =90 55, x Y 3%5

8000 = I00@F) = %0

©-3 b x5d = _Se

| =
A*%

162 420
9 or or |3 b o [0

b 27 4 108

213|3(3|3 21213(5 |7
of 3 3 3 3 2 o 3. = T ¥ X
100 % 10 % 5% 110% 205%
s 10.00]|s 1.oo |¢ .50 |[¢ |\.oo [¢20.50
$ 500|s S0 [$ 25 |3 550 |s10.25
$ 1500[$1.50 |3 .75 [$1b.50|$30.75

1 minute = 60 seconds

_ 9 48 533
50)2 3012

How do you feel?






his book este libro
elongs to ___ e C AR _ i _es de
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