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"4 |° TOTHETEACHER: - f } =~ "/ . = ]

’).. ‘T - .. R _. l’

K _’The School Dlst.rlct of Phlladelphla through 1ts Dmsmn of\Mathematlcs Educatlon has produced .
‘ this baoklet to aid. teachers in the: use of the-mini- -calculator in the classroom. Included in this
&+ “booklet a‘le activities'and suggestions for the use of the calculator from the prlrhary grades through :

o the more soph;stlcated secondary mathematrcs courses S , }» LN
o . ‘ - R - DR g- . . ‘\ .
L '.THE MINI- CALCULATOR IS NOT TO BE USED AS A SUBSTITUTE FOR ﬂEA ING BASIC .

- . NUMBER FACTS AND ALGORITHMS. It can be usedl to ¥einforce basic mathem tical s@)ls In s

- -certam situations, it can be used to elm;nnate tedious hme-consummg computatlo S, permlttlng
students to concentrate on the concepts 1nvolved Alsq, there are areas in the ma ematlcs currlcu- oo
, ., lum where the mini- calculator can be-used to introduce basic concepts through dlscovery Hinally,
o e ‘thereals an mherent motlvatlonal Value in usmg mlnl-calculators Ln the mathematlcs classroom. -
' Each top1c in: thls hooklet 1ncludes background 1nformatlon for the teacher suggested actlvltles, . .
~ games, and sample prob}ems This booklet is not intended to be all inclusive. It should serve %s an. .
' impetus to.teachers to create their own activities ‘involving the use of the mini- -calculator. ClasSfoom® .. .
teachérs are best qualified to modxfy and/or extend ideas within these pages to meet their in- o
dividual.classroom needs. The section at the end of the booklet. contams addltlonal sources relatlng Tae”

L ._to the use of the mini- calculator in the classroom “f_:' S 3 e
" . o . ; ! . - A 1.
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| GUIDELINES T
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. PREPARING TO USETHE MINI CALCULATOR PR
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GUIDELINES B.EGARDING THE USE OF THE MINI- CALCULATOR IN THE CLASSROOM -

]

) PR - L. . - oo, . ’
‘.L_. S ‘.; - . SR o R

- 4

»

: ,, ' rI‘he D1v1sxon of Mathematxcs Educatlon of the School D1str1ct of Phlladelphla agrees w1th the -
7. following statement of the Natlonal Councﬂ of Teachers of Mathematlcs w1th respect to the role of .
the mm/l-calculator in educatlon -

. “With- the decrease in cost of the mlm-calculator, its accesmblllty to stﬁdents at. allﬁ
B o / ; 'levels is increasing rapidly. Mathematics teachers should. recognize the potential "
o /, ’ _contrlbutnon of this calculator as a ‘valuable instructional aid. In the classroom, the "~
B '~/ - mini-calculator should be-used in imaginativé ways to reinforce learnmg and to, - '
, /’) Lo motwate the learner as he/she becomes pl‘oflClent in mathematlcs o
/ Addltlonal guldelmes are suggested _' o R -

»

-1. The basic facts are to be taught prlor to the use of the mml-calculator

2. UNDER NO,CIRGUMSTANCES SHOULD THE MINI CALCULATOR BE USED N
. _-"..THETAKINGOFSTANDARDI 2D TESTS; A

SR # ._Unless the mini- calculator is acces51ble to all students it should not be used in the takmg _—
.of tests. - : . _

4. ‘.Recogmzmg that home use of the mml-calculator w1ll vary, 1t would be beneflclal 1f
, schools could prov1de mlm-calculators for studens use in the school buxldmg

o 5: The selectlon of the mini- calculator to be purchased should be gulded by the level of

S _mathematlcs mstructlon L T . .

TR L 6. Curriculum materlals and act1v1t1es for the use of, the mini- calculator ‘as a motivational ‘, -
IR ~ . and remforcmg a1d wﬂl be developed by the D1v1sxon of Mathematxcs Educatlon

o



LT T " e
» R | : e
|  SELECTING AMINL.CALCULATOR FOR CLASSROOMUSE | | -
—_ : V_\‘v ’,

courses S | S ‘ _; e
; Basrc features should mclude ‘ | o‘ ’
| ",u" } floatlng dec1ma1 ;;olnt' . N
.. .t lea'st an 8 d_1'g-1t dlsplay‘. ' T
“ -\ sin"gl'e'f‘unction keys ¢ o 5 \ N
. 3 .. algebraic rather than anth;netlc log1c D A
: keys that offér resrstance when»pressed B -( L
! 9 volt transrstor battery power source » |

O 'A rechargeable battery operated m1n1—calculator may be more desrrable when one is. purchasmg a
‘calculator S;or individual use: ‘But when' purchasmg a setof calculators for calssroom use, the
advantages of transrstor battery operated units outwelgh the cost of purchasmg rechargeable
batteries. S T »* 1 .

- -

Lh L _.‘. - -‘.- o . . > »

) In addition to the above basic features, many makes and models of mini- calculators on the market
Mtoday inclyde:other features teachers may wish to have on a unit for classroom ‘use. "As additional
keys are added to a mini-calculator, its cost increases. ThlS cost factor must be balanced agalnst the '
mcreased capabxlltles afforded to the user. “ L :

RS

. Other features may include: - ) e e e -
~‘> ) : E | . > 7.~ R . ‘ 9- ? iY . . - w:'
: ,{amem‘ory_ unit. oo wh y ‘
a'constant,'key or built-in,const'ant function”
' automatrc round-off or round off key : ;
. - 3 * . . s ) :
t
overflow orJ battery weakness mdlcator
Mml calculators to be used 1h advanced mathematrcs courses should 1nclude:' L -
, o S trlgbnometrl_c_functlons WL e, .é- AN o :
"“ " ‘ " ) S v U o‘ - . ’ L M J‘
o logarithmic functions .= .~ %0 Ly ’
K] N oo L o ."\‘" :1_1_ . ° v
° ’ € 7 ] "
3 °2_. PES . ~ .




Chels recxprocal key  ,‘¢' E - -
- . sxgnchangekey k - - UL L

' rootandpowerkeys PR S o

In summary, teachers should carefully consider what a umt can and cannot do pnor to purchase. ’ S T
ALWAYS CONSULT THE USER'S N;ANUAL WHEN CONSIDERING A MINI-CALCULATOR f L .
. FOR PURCHASE : S

AL
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. g Stress that calculators should% t@'ned off at the end of every activity. Battery operated . .

4 '
PR LY )

.- | PREPARINGTO USETHEMINLCALCULATOR | =~ . .

T
) .

, Che‘ck that allicalculators are in workmg 00nditi0n "

Calf;ulatOrs mdy be powered by various sources; a. c. addptors rechargeable batterres or 9
. volt transistor batteries. If a. c. adaptors are to be used, locate all live receptacles. The use- of
' extensron cords and muitrple outlets may be necessary Conslder trafflc patterns to ellmlnate S
tr1pp1ng over w1res R o T , : L e

i ’

. i . . . ‘ i ¥

o Stress that machmes should be cleared aft;er bemg turned on.’ . j . . e

k]

o

machines will lose their charge if rot turned off. “TURN OFF YOUR MINI- CALCULATOR
WHEN NOT IN USE” should appear on all activity sheets

cal Machmes may mlsfunctlon 1f plugged in when in “ON” posrtron } R
If calculators are to be shared groups of not more than three students are preferred L o

SUGGESTED SECURITY MEASU /ES

\ " .
. Number @aiod%tors and label with, school name usrng an etching machme .

-
i

Mount machmes on large size plywood boards ' o -

0o et

_ ,Attach machmes toa rolllng work table .

)

Use teacher aldes and student monrtors to d1str1bute collect and. 1nventory ) :
~ equipment, o : : ' ¢

ol

- -

j—
(I



'CLASSROOM USES OF MINI'CALCULATORS -

USE CALCULATORS AS INSTRUCTIONAL AIDS TO

v

Emphasrze the 1mportance of place value -t operation and order of .
“operatrons : : ; T

[ Motivat'e-d.rill‘ectivi:ties{

. Assist students ianiscovering nurlber- 'patterns.

\

v

" :Rernforce decrmal notatron of fr)actrons ratros and percent

‘. _ Focus on.procedures rather than computatlon in problem solvrné
. # Enable students to check compqtatrons

. »Provrde an effectrve 1nstrument lor peer tutor1ng

Although this booklet; has- been planned for use in classrooms where m1n1 calculators are readlly
> “available, the use of even a smgle calculator can be a valuable mstructronal aid.

USE SINGLE CALCULATORS FOR

Indwrdual checklng of work I

i

N _" | - Demonstratrons by teacher or student as class follows along w1th actrvrty sheets
.g'USe ina ma_th .lab with t,ask.cards.« o - . R . 2 -

Individualized, remedial, or énrichment assignments. .

Small group instruction.

(b}
-




' THEKEYBOARD L .
+ Sb“ -

The 1llustratlon above shows the basic l{eys and numerlcal arrangement although many varlatlons “
" exist dependmg upon the make and model of the calculator. It is the order in whijch these keys are
pressed that -becomes vitally’ rmportant 'In addition to external variations of keys, the internal logic

of various calculators may differ. It is incumbent upon the teacher to become thoroughly famrllar

"~ with the calculators that are to.be used in-the classroom Dxpllclt instruc tlons wxll be found m the

" manufacturer S mstructlon booklet - : )
Subtraction has to be performed sli;,htly differently on machines th‘at'operateaon arithmetic logic :
than those operating on algebralc logic:The former generally hasa [+ | anda -] key, ’

:-‘whereas the latter has separate ' [::] ,and El keys Tn a problem such as 8 5, keys -
“have to be pressed in the follong order

ARITHMETIC LOGIC .. . L - ALCEBRAIC LOGIC
‘ E ' ¢‘ e ‘ . o \ ‘ : . x ‘ ] | : T ]
I N R N N R | SN I T Y 51| =
IR will appear in the .disp‘lay. P _ L _ DR ¥ will appear in thedi(splay L

\“’ . ) ' ""
A

6



e TIONS ARE TO BE ENTERED TO

- The mternal variations of different calculators become more pronounced when chaln operatlons
“are to'be performed For example, a problém such.as-3 x"4:+°5 X 6 will be 1nterpreted differently
by different caICulators Some- w1ll conslder the: h1erarchy of operatlons and interpret the above:
‘ example as (3 x 4)+ (5% 6) Thus, the answer on the display will be 42 Ot.hers will- 1nterpret a
o .problem n order from left to. right. The above example will" then become ('(8 x 4)+ 5)x. 6 whlch

will produce an answer, of 102. Still, other calculators will simply clear the storage-of an accumu-
lated product when the + _key-is pressed. In the above example such calculators. w1ll clear the
product of 3 x 4 when the - + key is pressed thus yreldmg an, answer of 30. _

THE TEACHER WILL HAVE TO, EXPERIMENT TO DETERMINE THE WAY CHAIN OPERA
SR TN DESIRED RESULTS The use ot‘ parentheses should

) "lf 5 \/_’Z ,_atc is best determlned by

readrng the accompanymg 1nstructlon bouklet Whenever pOsslble, calculators used i in the class- S
-, room should have only those functions quh which the student is familiar- or will become fam‘lhar
_.during the year. The use of spec1al function keys w1thout .an understandmg of the underlylng e

: .'-concepts should not be encouraged T e T T

3

promote optimal use of the mini-calculator in the teachmg-learnmg process and help to avoid stu-

: dent frustratron ‘The teacher- should recogmze that experlmentatron is an effective learn1ng
- Lexperlence and allow time for it. The activities and games in thls bc)oklet en(\ourage the creatlve use
" of the mml calculator as'an mstructlona] tool: .. o R :

N
i
[ ]

,

’Students must be given 1nstructlon on how to use the part1cular make and model of m1n1-calculator S
_to be used in the classroom. Both its capab111t1es and’ llmltatrons need to be stressed This will’
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n VALUE #-i. determine the size of the numbers you wnll be able to’ mclude in place value .

" The length of dlsplay of - the mml-calculator you use in 'theclassroom wnll

Students ShOuld be aWare-of L,

R i _" ) C, Ttie placement of the declmal pomt at the end o

: Exmple \ S

- : f‘;actmtles

‘a: Thelength of dlsplay T
~bl .How an, overflow is- mdlcated

culators SRR

e _-'d. The omission’ of ncrlodlc commas in the drsplay_v'. , . y

o J“'b‘.' [

T i e g che d:g)ts ot a number
- f - . ; .

S DIGIT ENT 'RED SEREACL © “DISPLAY

s ) ..:'

La

, On your oalcula/tor, enter each of the followmg ;. Be sure_.to clear your.calculator after e_ach ’,

entry

P

N -

L

2508 . 7 iooo00 . B
3.6000 \8 634531

4520 e 1189753/ R

Soae ,8431’[652‘.\,_ o

Bl

b

- Ask. students to enter numbers (desugnated by you) on therr calculators Wrnte the number names
. on the chalkboard or hold up flash cards e. g. forty-seven tWenty three one thousand snxteen
' etc L S S S v

ERRSY I

e

Ent"f)r the t‘ollo-Win‘g on your caICulator. Remember‘"té 'c_lear after each entry.

R .
1 A twy place number w1th a “4” in the one’s place ‘ o . LN
2 A three place number w1th a “6”in the ten’s place. ~ A R

" 3. A three-place number with a “0” in the ten’s place. . B SN
4 ‘A feur place number w1th a“0” in the ten’s, and one’s place - B \

l

" -
! i N

s : o R
oo ! B o .. : . N . o . N ‘



o The readlng of numbers and the’ wrltmg of then' number names are rmportant skrlls Lto(be o - i
. developed in. the currlculum The calculator isa useful tool in teachmg these skllls e T T

. 7
- et e d

.. N ) B PR o
Y : T ; - —_——

“Enter these numbe,rs_,and copy ‘yr;»f:\; dispi. . o

- Lotwentysix © L

. 7|. 2. sevenhundred sixty L e

" “eli- 8, onehundred two. . PP .

' \ ‘4. two thousand, nine hundred seven PRI O IR
R B flfty one: thousand nine hundred 51xtyﬁone L . Lo

T ra - ¥

[ p=

ot . . i - B X S o )
o A e . N ey . . . ) « . . X
V T B T — —

Bl

Ehi wlmng numbers and fmd themsums et

ey
“four -
" twenty

seven_ty-srx S
. @

EERE sixty-three”  *
) .‘:\\\ o N : ‘\ o .-
) -Yo_'ur\‘.\ answer should be 163

L]

—

) . 2\,\-..‘ '
\ zero . i

2 seven hundred six
five thousand twenty-four

Ay

‘one thousand one hundred eieven ' o

" sixty-five ,
- two hundred twenty

v "~;Your an'éwerf.shoul'd bve‘ 7126

-
\
|
!

. < — P

74

: WITHOUT LOOKING PRESS ANY TWO NUMBER KEYS COPY EACH DISPLAY AND 1. .
e WRITE ITS NUMBER NAME'e. g A1” and then a “7” are pressed

' '.FICOpy \dnsplay 117

1.

"2,

N 3

Write _th\es numberjs'eventeen '

Come

-

- PR
oyt

,'This,type o.f'activity should.be repeatedgby pressing three keys, f.our-keys“ ‘ete. -

o 3 e

oo
& )0
e
RV S

vi .
C

N
R



') I.f .
R S, 1 , / -
A\l ) : v S :
' ~ . N . PR . L . . .
Y - . : N .. T T o o : : - . A oL
: . - ¢ [ ) L .. f ) [ ‘x.‘ . . . e . ) g
« : i i o _ - : ) . _ — i

on

Low. t'ind the sum ot

'Circle the greatest' number-in es? : ‘
Vgt (A)e

your calculator, The sitm shou

[V

N e 17 : qg“ I\.';.‘j‘ 42 - 60 | o "’. . ~1' * e

- lor 3| ET s EE I ® | |38

.-Nc‘);v’blacje:a checki_ixié‘;}tftqflt'hel“eé;St n,ﬁfnbér in-each group. Add: Compare w'i:th:‘(B) S K

/ . . . . : K R . i ‘l' . : SN ; ,.v
R RIS LA (s o e L E T
o vl ' Rl ‘ - . o .,‘ ’ - .. » e '} : .t ;". _ - N ‘1_‘" e .'. "» .
‘ Fill in"the cotumns so’that they agree with the given greatest and least totals. .- - | =, L
T . - ’ ‘n'. - ) O o T . “ e B , i s S o > e
1.7 [ ™. s N N .
T . (&) 1']:6.{419 ) -
LN L i 1 - o \ L [ ._ -
: ‘ - - A . R (B)‘ 1, 7 ) -,g_ .
( . . > (A) 7 5 2 6 :
vl ) A , o oo f - ?_ﬂ\
: R R IR A R E!
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’I‘he calculator may be used when tedchmg regroupmg and expdnded notatlon Actlvmes such as -

, the followmg remforce these necessary skﬂls;

-

et

e o 10005 1005 1o 1% e

’ t . N . :

ST, N N : o & N . & -
.- . . e

N 1 . s

vt s '»7
> . .
. »

\

. Regroup each of the following to name a decimal numeral: . ‘,' Lt e -.l- -

s e

10 SRR VR 7

4 Vi185~ S 13 s

' R - N . c . . - . . A .
. - . 2 - . " "

P : - . 9

Use your calculator and fmd the sum of your answers D\d you g,et 25000” If not check your

work o _ o . - _ ‘ Lo

4
'

=

'Rewiite»-each of the following as a decimal number.

1. 3000 + 400 €80 + 7 . o _ | L

oF 500 + 70+ 2 - . . o s

. ( ' :
© 3.7 20000 + 1000 + 600 + 60 + 9 3 .

4. 4000 + 500-+ 40 SRR L S s

5. 3000 + 900 - < > I

'h6}1-1000 + 200.#'60 v 2

a

Use the CﬂlCUldtOl‘ and find the sumy ot your six answetrs. 'lurn your umL upside down dnd read
_ the dlsplay It your display is not a synonym for “tat” ched\ your work.

*y

- A
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 ROUNDING OFF NUMBERS
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e
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T et
__1.‘:.“‘1 G . . i-

W "

ROUNDING OFF NUMBERS
S vand T,
ESTIMATING ANSWERS

- The 1ncreased use of the m1n1-calculator w1ll place greater Ll
" empbhasis on the’ teachmg of rounding off numbers and . E
' _’:;'estlmatlng answers An 1ncorrect answer may appear on .. -
o the display: due to a student enterlng a wrong-digit, > ‘

-,.'_‘.\ N

“calculator misfunction or display limitations. Astudent 1 L .

,, must be able to determme whether or. pot an.answet is reasonable: The ab111ty to estrmate isa-

)
o -

SUGGESTIONS

.
el

..‘

e

-

Teach students when to round off to 10 S, 1005, 1000 s, etc

A

. Have students round off numbers to be computed perform the mdlcated operatlon ‘and

- obtam an est1mate prror to entenng the problem on the calculator

Have students then do the »roble

L estrmate

Fpllow a s1m111ar procedure when teachmg decrmal fractlons

.&\

"u -

’

. check therefore not only on student accuracy, but on the calculator as wéll R ) (

* 'o‘ .

Teach studeﬁts how to round off to 10 s, 100 s, 1000 s, etc Lo

L
"
. A
. PR
*

Aétlvmes s1m111ar to the foIlow1ng sharpen students’ skills i 1n roundlng off numbers The use of a’

[N}

.

.

sum of rounded numbers box provrdes 1mmed1ate remforcement

/ ’

L

ubox number

‘“,_,.

Rourtd off to neargzst 10 Enter each rounded off number and f1nd the sum Compare w1th the

.-ssf[‘;
n
66

-

- B

" . . B - i)}"
P 18u$

92

N _ 48=c »-)‘i“:'.‘h. ‘;‘.1‘) ;

21

N

B 7

o 41
66

T

-
Lo e
B b
ERESE
9
B .0
N .
A
[
g
i
L
Vo

6547

22000 |.

o194 . - °

1714
14981
6053

9

L

&

2004,
.. '6995
7099
5473,

;;17‘70“11_. ) r .

}23000 ﬁff””“ |

v Round off to nearest 1000 Enter each rounded number and f1nd the sum
| number. BRI ' e

| Compare with-thé box'

9

4300
9076
<6572 -

L2194
9984

32000

-

vy

. i

j:kfé*;; "“'Alf;fid.i?



- | USEYOUR CALCULATORTO: -,

o |sse262

| 402492

)

| 431852

| aaoe

| Square the numbers below. ‘Ro

NS LI

"] -events occurred on these famous dates? .. w -

R

e
R

T
P

N . -
s ! . .

L
. )
..

o
[ P

NUMBER . vdates -“3 -:'EVepfs that occurred bn'thg'famdué da‘:te. -

i

e

v

¢

nd off the answers to thé nearest whole number. What important. -

s . . TS

¢

)

UATE R I

425672

EEE

el

439202 .

o

d
- .

co

&

3
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A Round off and estlmate The symbol ’—=‘« means*“is'approximately equal to.” =~

Y 795 4 602~ e 8917 = 875~ R

'2.-44::-,972 129~ . 19x9x12~ .'
3. 49 x 62k, s, 659 = 1A

C 4, '*~99.'-—319;; ST 9 (99—31)x49~’

5607 + d9v o 10 6942 %9+ 36

1 ‘B.. Do each problem above usmg your calculator Compare each answer wrth your
estlmate :

Fstlmate the answer to each problem then do each problem usmg your calculator

|- Were your estlmates reasonable" ’I‘he frrst two. have been done fpr you
AR X

- e - ,' 'REASONABLE
_ T E.STIMATE CALCULATION - ESTIMATE?
11 ,.427 % 660 S 1100 1087 o YES
120 29 X 31 o 9000 --_‘899~_ o '; ~ No

3. 1000 — 89

| e s -—_' 3
5. 158 x 2
s ée | ’.9857 L4999

| 7. 8500 - ses e

YN

. 2673 _-;—_.99 o




PRI O :
A}

At the approprlate level of 1nstructlon of your students provxde extenslve multlple cholce
actmtles s1m11ar to the follomng -

[l

<

'

=

5 mlles =

100

2 One mlle is equal to 5280 feet. -

,:?'

N

$3000

“10900'

Calculate the answers: -

n

s

' A kilorneters_.v o

0

. feet.' 3

500

$2500

Estlmate the answers Clrcle your estlmate for each problem

s -

. 12'

.'1‘ John walks at the rate of 5. 2 kllometers per hour In 4 hours he walks

K
v

3—“—*A car costs $3875 The down payment is $967 What is the balance"

$1800 .

-"Use&our calc'ﬁlator' and pl‘acethe'an_swers below.

N

o
o

v. ~ . ‘D ? .
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K WHOLENUMBERg IR Basic skrlls are contrnually relnforced throhghout all levels ) _— e

of the curriculum. When prov1d1ng drill work in basrc .

: "skrlls use the mini-calculator for 1mmed1ate rernforcement
of students responses '

S - . Lo «

o The followmg actrvrty may be teacher directed w1th entire class respondmg, or used- w1th palrs of

+students working together Problems may appear on the chalkboard on-an activity sheet oron_

",'flashcards B T T N

‘Enter each prohlem on your-calculator, respond yerbally.wit-h answer then press | =

: 32-‘8' 1 -

R '--12—-* 3 R 4 -

' "Sb_ff 8 T -

L 14~2 . .10 -
21+ '3 - 18-

. 83=9 . 12.-
oS 386 o 19 =

+
PRI

-

O H O~ ol
et =R )

B I I

w

.12

EC NS N N Ol
R R TR O

R
O W10 W=

.o A
D

-only correct answers. - | i
,1." 51 .' o 2 81 - 3 _'8»76‘_'- 4 T odvs
,'x16 s x420 o . _x456 - x1357
‘| L '.826 T 1544 . - - ; 399456 3349076

e 5‘.',‘,';_'-7%'24 X 68 1732" T T eme ke 268 47%58

Pa—

o - L
Use your calculator to determlne whrch of the followmg products aré&e\rrect Clrcle : N

B I
) .'v&v-.'

1*\ . -~ . . N P 3
. v

Use your calculator o determrne whrch of the followmg quotrents are correct Cris
crly correct answers. ' :

1 21033—57 60 . 2 12177-99 133

3 1292——17 6 S 4 1288—— 14 92

)

5 3425904 —19.s9 1766 - L 6. 39933 - 87 = 459

4
n

S It is extremely unport nt for students to realize that the humdn mmd can’ thlnk whrle amini-

calcuiator cannot “think”. " The Lalculator has been programmed b‘y humans to do calculations

. ver: rapidly and accuratels. However, ‘some calculations can be handled more effrclently by the

~ human mind than'by the c(r_lc_ulator (ie. 1__t is faster todo some problems ‘in one ’s head’” than



<
‘

to take the t1me to enter the problem ona calculator) Qertamly, most of us would use a calculator \
to compute “26 76 x 32 056”but would do “25 X 10” mentally - e

S

,‘ '_Consnder multlplymg whole numbers by 10;: 100 1000 etc.’or multlples of 10 100 1000 etc R
A calculator may be used to discover that multlpllcatlon by 10’s, 100 s, 1000’sfetc. is the same
.. as annexing a zero to the number belng multiplied, 2 zeroes, 3 zeroes, etc. But, once this is learned
A the use of the calculator 1s ‘unnecessary. To emphaswe thls 1dea try the followmg actmty '
,Now that you have learned some rules for multnplymg by 10 S, 100 S and 1000 S and multlples
L of 10%, . 100’s, and 1000’s, the followmg examples may be easier to compute.in your head .
~+rather than Sing the calctilator. Pit yourself againsta student with’ agcalculator. Both of ; you e
" . should start at the same time, you computmg mentally while your friend uses the calculator. -
. 'Both of you should write doWn each product See who flnlshes flrst GET READY :
"GETSET GO' L ST , : S
"1¢-<;'34 x10= ___ L1132 30 )
AR I AL i '?.
fzy.‘__'.97 x 100 QR S _[-‘12."25 X 40 :
+08,470"x 1000 = . 13. 330 x 100 -
oA ,;5999 X. 100 _______ . 14 37 x1000.=
ST R - LT o
5. ,45 X 20 - . 15.-1000°x 875 =
e, ,10 x 100 = 16. 100 x_ 46 = -
.. ‘_167 x10- 1 10x 0=
8. 50 zr200 = . T18 400x 22 =
9. 19 'x 100'= R - .19.- 50, x 30 - :
‘_10.'}_456.7'-x- 10 - “ 20 20.x 150 =+ - _ s

.'v"u .
AR

- of some of the moti- Jtlonal aspects o- calculator ysage! ‘Wher -he dlspla\ is turnec- upsade de‘wp,
several of the digits can be 1nterpretec as letters. Use this’ not ; .:erely as ar 1nteres g dxversion,

e % " _ : ) |
When prov1d1ng prac:ice actliltles for seration’ %Jm wllole n_:bers t‘he aacher ean take advantage
> but as an mtegral part of gour actmt\ T SRR

o »

5



1 operatlons to obtam afinal result

- DOWN YOU NOW HAVE A TALKING MACHINE

\ o
\ .

Do these problems onyour calculator Plaee your answers below Do.the 1nd1cated

544 + 168 7-2. 1300 - 2 3. 158 - 85

=

- 4. V203>:x'7‘.'-: o,

1. ‘éﬁ;- 3. RESULT-

WITH YOUR ANSWER STILL ON THE DISPLAY TURN YOUR CALLULATOR UPSIDE

S

l
§
¢

ki

S IR

e

I

Make up a set of problems mcludmg some with incorrect solutlons lee them to a class- :

n;-" ;

| mate with a calculator and have him/her circle only the correct answers. Your paxtner

O ' _scoresa point for each correctly cxrcled answer after whlch you and your partner reverse
BO! I posmons : B ‘ : - e
. . N ‘ i
! Do:these problemé on‘your caleuiator S E ,
;A rl- _— “ : ! : ) T RN . .‘.h s A' . v i by e .f“
SO0 B 33 0 2.1 x6 3. 391 - 104 4: 75 =5 "
i oo ' o IR 2 N
o - | Enter y - answers below nd add. ' . . '
+ —_— — - _
2. 3. 4. TOTAL
. T . f , . . /.
N =« fycur -zai-i: che Intersitionz: — _Ttre_s Signal ('ongrdtulat'ions If not, check your
work. ' ‘ h
" h iy
% : N : i




1 GOAL' —~a calculator game for 2 players

1 'Procedure

T 5 Enter start number in the machme

2 ' _Use only the desrgnated operatxon key

= 3 "-.;Alternate play be entermg a one dlgxt number and pressmg the operat onf,l_{'ey. “”‘

. _:4.f ";The frrst person to dlsplay the GOAL wms

5 If the goal is “surpassed’_’, game 1s a draw - /’ ;

By
~ s

A S

coa

START #51
OPERATION -

<

| TeamE 1

| .'_fGOAL | 0"*;\"‘59

© START:#600

OPERATION -

GOAL - 555

ks 'START #13

s ';GOAL 100

-_ OPERATION +

GAME 4. o~

START #0

JPERATION + -

»30AL".: 18 -

B

GAE | 6

START #621|

., OPERATION|+. - '

GOAL st

GAME . 7 '
|- sTaRT $16°
'.OPERATION .

1 coaL 160

GAME "8
START #1 |
' “PERATION x| 1

-OAL BT

g
i

- GAME ‘9%|

, OPERA"_‘ION X

START =

ER GOAL 1204 | -

- START #400
“OPERATION

| .GOAL 10

GAME 11'3 -

S'T‘AR” “6 50

OPERATIO_N =

‘GOAL 5

“com 12

STAﬂT #48 / -

.’ OPERATIOl +

[

GCAL 1




PIETRIST O VN R 2277|2276 | 1901

' -‘Locatlon of mcorrect entry9

o -’Correct entry for locauon" _____ '

Magic Sguare Repalrs' ,. o~ S o S =

" Use your calcul;itor to find ah mcorrect entry in each of _the maglc squares below Fora

square array to be a maglc square, each TOW, column and dlagonal must have the same

CRU cpTE

" Location of incorrect entry?

Corréct entry for location? _ 1

- 9 . . L 2 E T

borjos |22 - - |2475|1987 co79|

o .

A

- Location of. 1ncdrrect ent ,7'?
Row____.;__ Column ___ - - + Row . Column —
.Correct entry for location?

ltees | sa |29 T a4z log 1] e

B

leo |7afoefa0] 0 . s |a |se | 12

Locatlon of mcorrect entry" " L:zatic: of incorrect snt:-?

: ‘Row __ Column' . _— LKk Coi =

'Correct entry forlocatlon" R © C -rect :ntry forl cacon? o -

a4 18 2|7 L 1732|2-73 2574 b

aa-la9| 89 [ se | |1 b6 |27 | s B

e

]

A <
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) B a Forbldden Keys' o IR _ T
o : In the following problems use only the desxgnated number keys You may use any of the -
-functlon keys on your calculator .e.'g. make your dlsplay read by usmg only the ‘

..'

[ [0 [+) T2l [+] (2] [+] [«]:[=] [ T3]

1, Use only the /| 1 key "5"times to display" ‘1 01]10.].

2. Use only_.th_eq 8 key8t1mes to dlsplay 1{[o}}of|o: |

| 3 'i_lDA'l_sp‘lay' 1 1 1 by usmg only the 2 key,

~.  Use onl‘y' thev : 4 key 3 tlmes to d1splay 2410

2 Useonly.the 3 |. key4tlmes to aisplay [2][2] R TR

| 8. “seeach of the 1 -,‘- 20,18 A_c.avnd' 4 .k“eyAS bu!t-on'c'e in any -

T

~order to display | 2 || 5] - e T LT

ool . s Co " L. ;

7. ,-Al_:Use‘-each of the" {1)5.02]|,|8]and |4 keys but once in any

B

oxder'to~djsplay' 9l 1] '

"'A mlm—calculator equlpped w1th a constant key has many advantages for the classroom teacher
‘Check thé instructional manual that accompanles your minj- calculator to determine if your |
* machine has this feature. Depending on the model and make of tb.e mlm calculator the *

. constant key w111 work dlfferently

Suggested Act1v1t1es o o | o o . |
(An Alcor Grand Prlx m1n1-calculator wg used in the followmg examples ) B :

‘ ' — S

. 1,. Bas1c countmg practlée - T R . )

pmes (4] [ =] 20 L L] S
. display will ead 1, 2, 8 4,5 ete. S

K - . 0 - . . “

S ‘..'_pre'ss- =12y [=)1=]1=1= | ,ete.
L <. display wgl-read 2,4, 6, 8, 10 ett.- - T T

A
|
|

} 'press 1100] -
Udlsplay will read 100, 200, 300 400 500, etc

csete L T




. C'(;linting*ba(:k‘wa‘z_xds' -, ‘ -

BX‘ESS 100' d=ll1t]= oy U ‘.:
. display will read 99, 98, 97, 96, 95, Cete.

| . .o <'/_ ‘-Q’\' ", N . ’.. v - R ‘ . ‘ .
,;,';gl'ess @ ,_r:& 5 = A _=- = L= ;,rﬁ\ =

:jdlsplay will read 45, 40, 35, 30, 25 efc B

" dis’pl,;y will read 5, 10, 15, 20, 25 etc.

vpress [+ |2

-,10 2+ 2+2+2+2

¢ : BN o v = N
Division Aas successive subtract}ons .

‘thus 56 +'7. = 8 - e

' 'Sc';uqrihé‘nu,rﬁbers '
' prgsg, {771 |
: .\d‘is_play will,téad 49 o v

M=s 39

.ol

lte 1

Drill fmultiblicatio’n facts .

eres [ 5] [x}[1] [=] [2] [=] [8] [=

]
o,

press 8 x|

: dlsplay w1ll read8 16 24 32 40 etc .‘ el

| Dfm'of_division'facts | T ﬂ"

e

42 RE

'press {601 |+ 6 =  54| =] [48]:| =
 display will read 10, 9, 8, 7, 6, etc L

e UL
P

M}iktiplicatioﬁ.as,succwéive additions :

: - — — N -
=~'\'— = 4= . =

Display willread 2, 4, 6, 8, 10 5

. " '3’-‘

L

L.

2k 5 T

| 138] |

~ press [56] | - |7 =1 1= IS B I O s

display w111 read 49 42, 35, 28 21,‘14 7 0 o

-

&

x = ‘l EAN

7.
v

"o
SR %
L,
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The 1mportance of teaching | the use of parentheses order of operatlons and propertles of whole L
~ humbers becomes apparent when using calculators in- the classroom . Most calculators perform ° o
| .,'operétlons as they are entered. ‘Thus, if “3x 5+ 4= " is entered -@---E
.* - the display reads 19", thé cormect answer. But, if “4 + 3 ¥ 5” is entered [4][*]{3][%] ['][_;]
an incorrect answer “35” is d1splayed "There are several mlnl-calculators on the market titat . > "
" have “algebraic hierarchy.” These machines are programmed to receive the entire expresslon, v ,
: then calculate it accordlng to the process hlerachy (parentheses exponentlatlon multlpllcatlon, S,

division, addltlon subtractlon) automatrcally

v
)

Prlor to teachmg order of operatlons the use of parentheses arqlxnd the product “3 X 5” in the
‘above example should clear up any amblgultles ‘This raises another important point, though. I
the yalculator bemg used has no memory unit,a ‘student. i is forced to write an intermediaty answer - . .
‘on paper prior to-arriving at a final result when working with “4 + (3 x 5). ‘A knowledge oft- :
- ~%the properties of whole numbers enables the student to enter many computﬁtlons dlrectly w1thout
’ resortmg to a pencrl and paper memory To 1llustrate :

Y
S £ .b ! b

"ENTER - .. . DISPLAY o
. R ’3‘ ‘ ,’ - o ' - W ] ) - ‘3‘] . ‘,'.. . ' 0 . .:_ . ‘
R + | ) 115 i
B . 1]-9 - , , ,

Te

Prov1de opportunltres for students to apply theit knowledge of us1ng parentheses order of
operation and praperties of - whole numbers. Slnce all- three SklllS are not usually taught at -
the sathe time, be prepared t6 answér quest'lons concerning “wrong’ answers when students .

@ » lente%pertam types of calculatlons

‘ o . ) \ .
‘ A, ‘The follow1ng actmty may be used at the junior high level after all three skrlls have been taught ‘-
v in depth Parentheses ha,ve been used only where necessary . P D
. \\ \\\\‘ o . . . S . A . R
- f v v“ . .
[} v . i € y
' ' «+ 40, : .




u

SR 1 290 + 5 % 190

2. 627 x 41+ 5 ____._ U T

. ‘Il-‘

-(29 +- 75) X6+ 56=_ "

NS
>
[~
1

=
4
“y

(11 X 11'+ 29) X, 40

5. '4282 ‘x 5 11 x6= w B

- .

' _' , hfe 1sllke in our dassroom" if not‘ cl kyour work '."-', oLl

. . Ll e ,-,_ S e N,
. . - . . . . Y AL

Fmd the sum of your 5 results rl‘um our un1t upslde down Does your dlsplay zretlect what '; ,

A I .
e g Sy

Use the calculator to dlscover rules for. d1v151b1hty The followmg actlvxtles are'a suggested sequence
for eprOratory work, Fach can be modlfled to meet lndmdual classroom needs ‘ s

s

. [ L v, .
i - . s
g .

o - )

q

o0 | How may a calculator be used to determme that one numbér 1s d1v151ble by another"
’ Test each first number for lelSlblllty by the second s ot !

b

1 565by 5. 2. 343 by 3 14028 by 7 ,4.°297636 by 4
A number’is divisible by another number if ther_e,is nq-.». ‘ ’. w e o

. - i KB o ¢ B . R
What are odd and even, numbers" ) - o
Check some odd numbers to see if they- ﬂ!’&;lelSIble by 2. )
.- Check some even: numbers to see il they are: divisible by 2 R . ; Co
Cdll you find an even numbeHhat is? pJ divisible by 2? '
Can-you fln(l Jan odd number that is. divisible by-27.-
. - Then what is.the rule to tell if .x,hnumbnr,ls dlvmble hy 2? ’
I e A number 1s chvmble by 2 1f ahd only i e

- .

be

What is a short cut way of mu! tiplying a funuber by 10?
I you don’t’ remember try these on the calculator to find out: v .
‘. . , . ; A ‘ ¥ ‘

S A
D0k 1T L2 109 10 x 230 4. 10 x 1098

.Do you see a pattern? - L o : .
Then every number with.. ~* “in the one’s place is divisible by 10.

v, . i P oY e N s e JR——

.




N . - RN . ) .
o Lo L : . IAN

’ Fmd these products usmg your calculator B

v1.'5-_'x.674 . 2.5x703 3. 5 x21 4 5 x 3040 5 5x11311 B
1 Mult\iply 5. b’y four other n'umb_ers_.
" Do you seeapattem" .

A number is dxvrslble by 5if and only if

o * ‘/

Y

..Use your calculator to test for dMSlb‘l\wiby 3 s

1. 360 2. 5172 3. 0412 4622 5.2121 6. 121212
7. 981 8 1010101 ° 9. 11476 10. 672000 . .

What is the sum of the dlglts m each of the above" . &!.

1. 2, 8.4 5. 6. 1.
8 9. . 10.___ D E T
Do yo'u see a pattern? _St;tte tll‘i'S,pat»'tern in the form of a'div.i'éibil'ity rule. '
N ;r - - - e . '~'I /I.“;' X T — - > v‘
.Furtherex»plorations: | : ’ )
. divisibility by 9 . |
“divisibility by 6 -~ . -~ N
divisibility by 4 ’ C CoL '
. -use the calculator when determmmg the prime factorlzatlon of a numbcr In
order, d1v1de numbers by 2, 3,- 5, 7 9, 11, etec. . o
- _ et 4 use the calculator to show the umqueness of a prlme factorlzatlon
N errespectlve of- order i.e. 60=30 X 2=20x:3=15x4 =1 x5 =
T * 10x6 23<2x3x5 S r
" Here'is a- check for d1v151b1hty by 11 e ’ ' B o
"A numker is. dlvmble by 11 if the. dlffcrcncc of the sum of alternatc dlglts iq Ly
divisible by 11~ (start from the right. ) _ :
Does 11 divide 30146822 =, <. /
3014682 (2+ 6%+ 1+3) - (8+4+0) o
- SR ' - g 1-2 \» B : 12 -0

“ 11 divides 3014682, »



Test these numbers for d1v1slb1hty by 11 | e ‘ : . .
o O ease -~ ams e
U S 41195 713823 e :
T . 16248 ¢ 749749 R
“Find the missing digit that will make each resulting number divisible by 11.
560 - a__ma .9
0 e38__38 - . 40T __ 54,

| Enter a 3 dlglt number in your dlspaly Repeat the drglts to obtain a six L G

dlgrt number. . .o o : L

ceg  If “123” is your three dlg1t number, then “123123” is your six
' dlglt number ' \
11, divide the dlsplay number by 7
2. divide this quotient by 11. ‘ »
3. divide this quotient by 13. - .

., Compare your ans'werwithyour 6riginal number. .
Do this several tim®s using dit‘t‘erent three digit numbersr

Try dividini first by 13, then 11«md7 S

' 'I\'y a dlfferent order ot dlvm)rs

)

Does the order of the divisors chani{e the answer? X
. Why does this work? -~ N LT
. . e - . . . . ¥
¢ N
) - A "
. N 4
1 \ .
& LY
I‘ '
) * Vo .
4 4 ‘)" d
4‘ t . N
; . ‘u' v 7
) 1
r




~ DECIMAL
~ FRACTIONS

v ?

s
)
~
N
. .
. ¢
v
v
Lo v v
B \
. . s
-
3
.
o
.
.
<

-

\
v
R \
3
.
:
: .
° . . .
N .
’ . .

El{fc‘ Co

Aruitoxt provided by Eic:

i

“MY calculator disagre

N 1

es.”’

e
A
*
an
.
|
\
.
o
N
'
\
N
~

o



Q P - : ] ‘ , ‘ o - . :

Aruitoxt provided by Eic:



DECIMAL FRACTIONS o As most calculators dJsplay all tlactlons in de01mal form, - ": |
o greater emphasis will be placed on the teachmg of decimal

fractions. There is a very strong posslblhty, therefore, that
the cumculum will change so that the teaching of decimal fractlons will precede that of common
fractions. In order to emphasize the location of the decimal point, many mini- calculators aptoma-

.' tically enter any decimal fraction less than one with a zero preceding the dec1mal point by displaying -

0. when the machine is turned on. This terminal decimal point is usually retainéd in the: dl -
play of every whole number. Therefore, a “floating” decimal point is a decided adVantageous S
feature bf the mlm-ca.lculator It isan a1d to complete understandmg of dec1mal notatlon

e TURNON e . .'-TURNON"_-' e
. . .. . ENTER " DISPLAY o ENTER.. - DISPLAS{
o . .' _» : \ R — ’ ‘ »_ ' . _. ._..A IEN ‘..- o ) —-—-—‘—ﬁ - ) . . ‘———”"_—"“. l;" ‘
’ . ' ' : ! . T B S 'l
o RENe
3 "Tols o [3]
o '. ' Problems such asthe followmg will add mterest,to and glve mstant verlflcatlon of, corrcct cntrv ol

“decimal fractlons and operatrons . oo : o I

[

Qo | Do the followmg problems with your calouldtor Be. careful of the dec1mal pomt /

\ . 5 x 2) : (2 X 1..1133)-

Turn your calculator up51de down to be welcomed by the calculator to dec1mal fractr( ns. .
If you have hot been greeted check your work - : '

R . ) ! 1Y - . . . : .
( . Make up-a p'Lroblem usmg decimal fractxons.so%ou can answer, \ I |
o S . oy, N 3 \\‘- U ' :
h : 'I‘he upside down calculator vocabulary may be used wrth or without a decimal pomt ' ‘he IS
»decimal point, however, can be used to separate two words (he 1s) Reter to the num- al(-ulator
vocabulary list on page 115. _ ‘ : :

LN ‘ . ).‘b B . - ) ) o 3
-Activities 'md worksheets 1nvolvmg money may serve as an mtrodu( fion to decimal fra¢tions. _
vMore advanced tepics involve reunding off, decimal at}dcommon equrvalents, combingtions. such
“as 0.02 1/2, powers and roots, repeating decimals, ete/ Rounding off decimal fractiond to ohhuu '

an estimated answer is an important.component of self-checking and verifying the aceurac yof -
_ the display. Some mini-calculators autonmtlcallv round off decimal fractions, mcludm;, repeating
_deumals that exceed the display lmutatrons others wlll truncate (cut off) at the end of the display.

ya v

o B | o £




IR :.‘,'_.. . .-'..‘ .V“vs.'.,\‘

'Dlscovermg ‘the equrvalence of numbers such as 0 8 8 0 80 etc. will relnforce the 51gmf1cance of E
the decrmal point and zero in place. value notahon Non-srgnlfxcant Zeros do ot appear in the dis- -
"plays as they are automatlcally dropped

» N
R - . . . «
B . . R : EN . ' - . : . . . B
o 1._‘ i . St . . P - R o R e
X ¢ . : - . . . U
- g - - i

- rein* -ced by the foll:

' Compare the dnswers for each sectron ‘What do these answers 1nd1cate’7
L w9 =2 uxs e "
© 026+ .90 = S . 034 x .60 =
o 26)20900-‘"—"' o - 34 x 0.600 =
'u0026x09 = .0034x06 =
T A S S P R S -
020- .30 = -. " - , 015+ 50 .= . ]
| 20 - 0300 = = -~ 15+0500 = -
0020 -030 = . o - ..0015 +0.5 =

- The | n"‘rcement of the r 2cirul poinkin edch component of a problem ac well as in the _swe _:zbe

suggested activities and others created by the teacher. Be: -~ 2= ¢z cu-
‘lato- . used, student= ... be encouraged to estimate the answer, do the computatm ngtae
‘indi..;ad algorlthm avioL ‘he calculator as a self-check or.as directed. .

{

rThe mrm-calculator Cil i m'developing the concepts needed to order decimal fractic.:..

L v . .
: .

I

Enter the decxmal pomt ‘Without loolung press four number keys, Record., the resu}l»
- Repeat this three trmes Label the three- resultlng decimal fractions “high”, “mlddle B
and “low”. y j : : ' g

L _Sar_n_ple: ‘ | . |

(’ o oj4|6|8|2fH - o s
) -0.] 0 6ls|y - g .
- of2lafo]6] u o e A

—

Cthﬁe a team' and play the game of “Hi- Lo”. Each player records and labels the three
“blind”’ numbers as above. The numbers labeled “hrgh” and “low” by each player are
then compared The player with the highest number scores 2 points; the lowest number.
scores. 1\ point. The winner is the first player to reach 25 points. The game can be varied
by entering the decrmal point atter the first.or sedond dlglt of each number entry

'.'{‘_.




.
. In each of the followrng parrs of expresslons choose 'the one you thn has the largest answer
. - and do the work 1x3d1cated - o s S e
.'v‘l . .P'b . E o - . A» N :,-. . . .' ‘,v"‘ ) . l' c. 'n E B .b_.
N S ¥ 0.03+0.7 = , 03+0Q07° - S k B
| 2. 15+6_ . . . 108+06. . Lo T e
) 3.7.0.08:0001 1 0.3-0.001 I BTN
‘ 4. 0.79+0.7 ; 9.7 S , ' R S
6. 0007x03 0.7 x 0.03 , Sy e R I
6. 150x05 - - 15x 0.008 S A Lo
. |, 7. 016:0.04 - 1.6 +0.004 . A b - o ,
o ‘ »8.. :'028*027 N 2'8‘—002 o o _ o .
} S Add the eight Answers If theu sum is 550.2 your est'mates were correct If not, usé vour mini-
calculator to cheek your worl, : . Ly
Be caﬁifd when creatrng nrob] 31ir g dnultiplic _“ion of very ¢- all dé¢imal ciictions: -
~(0.00007 3 x ' .1,0.000028 :: .0C- ). L;,me c- ziators will ¢ olay [ ] w :he answet, as
o _the disp_w can srty has been e:. :eed. - L \ C “ ; oo
o The cor: =15 & ~essary for rounding hole numpers & an ald to - strmat >n sheald be extende
- to decrrr racz:ons. Rounding off t. ..» nearest whole number is of special value. The calculator
L] isof little nst‘rnce in rounding off 1mals unless the unit has a sp:zial rounding-off function
. "% key.Itis. - valuable to be able to v ognize that the answer resultir from pencrl and pdper or

" calculato: _mputation. is within reascn. i

: k‘, Bv preparrng flash cards of decrm"rl frdctlons, actmtres such as the one below can Jae presented '

-' \ 1 'Use your calculator. Bnter the numbers that are the"dnswers' to these questionsas addends. -
1. Roundoff | 2.{ 214} 2| 6|  to'thenearest whole number. RN
2. Round oft | 07199} . to.the nearest tenth. - ‘
3. Round oft | 0.1 03| 8] to the nearest hundredth.
4. Round off | 0O, O. 0151 " to tne nearestthoﬁsandth - e S e
| Look at the'sum of these numbers with your 1ini- c(\lculator held upside down If 1t te‘ﬂs vou “
~ what to wear on your foot, yoli were rr‘rht It not check your work '

3 < . 5

\\‘, . T _' -
| 4o
A N N

? y ' . ' PR N . . .
Vot ) . . - . . .
. N : * ‘ oY : .
' 0 ¢ & ) - . \yl] . " )




N X o . . 2

|- 'The corre‘ct dlglts i the answers to the t'ollowmg problems are glven All you haVe to do is put :
I the decxmal point in the rlght place ‘ S TR G NG
s 46+15+1, 007 +0.93 = 20397 EEE RN e W“ _
34.6 +1.5+1007+9.3= 554‘7 ' N S A

19-0.19=1881 R ) 4.63-0:012 = 461"

12.8 x 0. 05 64 6. 294 x16=47C

3.84 - - 8. 15.24:024=C.5

o [ZEN) e
=

i vOou m: deularor to find ¢ e st the e1ght answers. If thls sum rounded oft) to the
. nearsst e meet S 172 you dld T , v o

= :

N

| Treanss: i some of the problems - -:ow are not accurate. Cross out th= wrong answers and
+ edrrect ' T ey o SR

=

o " 2. 4.603+17+0008=21..1 -, .
b '3, -261:5 - 14.83 = 246.72 .

) .
‘ N B o .V’8 ' .. . “\ 1‘~‘ :‘ 1 . . . . . ) ‘ )
N N L R 7 4. 2008-0.07=1.938 -

5. . 115 - o 6. . 3.04. S
.- X 16 : p ‘ X 093~ ) e ‘ -
4 2.8 | . 28272

70 15:002=750 8 2367:09= 263

e ' : . A

Use youe: calculator to prove you found all the errors. . e

1 ] N n “ L 7
a . . , PR

/ - ".Do this problem onyourpaper _-','i' , : ' .

AR 3392875x12

B Enter the*answer on your calculator If the upmde down dlsplay names a*famous Civil War
< bﬂtﬂe YOlal/were correct. - - / R

o8,

P - .
B . “ . . . “
. . . : [N
. . ! S . . o
, S . : 5 . - .
. © ! v P . X o . . C \ .
. ' . e, o e s [
. . : . c { . . . . S
Ca [ N T . N . . . . e
‘L . . . . Lo ! £
. . . .
. .




S N LT e N = :
et .Th."?‘? .is.at least'one error. inm’wmale Find 2 md«:orrect each m1stake '
AR T v 3, ;-,", 3194
S O v 49 5.

. 792_'_,_ 1005
N, 1364 L .6.° o
14442 4955. "
3. 246 4. AT
R L X SRR OF:
| 2454 | - T3q
| oo 261 Y 36 -
A 5 016)277 S 6. 1.21J4.356
Y P T
% V4 16"
16 o

i Check the : aps\n(ers«\with youy, ca:ewator. Did you find all the efrors? -

=

a8

Use your calculator to f1nd the answers to the followmg Record the answers.:‘ S

f_1. Cmaxies 2

314x100—, 3. 716'x 1000 =
‘456 x10= " 7389 x100= 8.42%1000="
. 092:%10= " 0.79 x 100 = - 0.86 x1000=
003 x 10="" . 0.05 x 100 =~ 0.09 x.1000 =" .

'0 0004 x 1000 =

£ 0.000x10-" 100005100 -

[l

-~

L ‘ - the’ foltowmgr problems Use your calculator to check:

© 0.01 x 1000 =
10.340x 100= -

’ 1603 x1o~
294'x1000=

_ 47x100—’
. 0001 x 10 =

Compare the answers. Did. you find a short cut that will let you beat the calculator" Try 1t on ‘

S

- The same format as above but usmg d1v1snon should lead students to dnscover the algorlthm for
d1v1slon of decnmal fractlons .

. . .
\ . -, \11
Lo . [ . N

‘ Act1v1t1es dealmg w1th repeatmg decimals are usually hnghly motrvatmg to students This type.of

‘ decimal fractnon with its endless repetmve structure arouses mterest espec1ally in its relatiori to

) %me number denominators and patterns so tormed. Unfortunately, the display limit of the =~~~

culator may malke it dlffncult for the student to be sure that the display shows a repeatlng

decimal and its penod Thijs again should prove to the student that the brain is much more power-

' ful than any calculator because it can determine an endless repetntnoh of digits by seemg a pattern
“in the dnvmon problem % will result only in a dlsplay of 0. 1428571 on most calculators .

Nt R ‘ AN

oo a3 T R T
o L < '...‘ .‘_- ,“ . ”n”' o T B R )



e .
ok

* which does ngt prove an exac epetltlve pattern, out comp: Jtlon wrill reveal both the A:ac't‘
d1g1ts in the perlod and the Te: atrtxon of the perrod

, o ot
. ~

| _1_ R R ‘ " 1428”‘ oy : °
. ) 751 0000620 - .
. s ‘ :’..-'- V v " " . o R ~. — _ . - g ] : . 20 c
) ) T
BRI B " 40 e
) “ . . .’ Lo . .4 - .' K ..‘ . ' LAY ) 50 \ .
T T P ST L
o ' R : o
S e T N . R ' I N L . a
Here is an interesting number cryptogram to decipher. Note that the answer is a repeating deci-
mal.”. = : . : B \- Vo e
o EVE o pALK - TALKTALKTALK <. L
As you use your caleulator keep‘a record of your work. . E

An'aid to determining the perlod ofa repeatrng declmal 1s the value of the denomlnator ofits.
- common fraction equlva.lent The pelxod of repetltlon may be as long as one less than the value of -
-3 the denominator ‘or any factor thereof. That is, if the denommator is, say, 15, the period of re--
T petltlorf may extend 14 d1g1ts before repeating, or any ‘factor of 14. including one. Thus the .
o perlodrc cyéle-of repetition of the decimal equivalents of fifteenths may be 1, 227 01‘3I4 d1g1ts* :
AN The number of decimal places retalned in a problem is, of course, determlned by the requlred '
: accuracy of tll(r"i")?oblenl - : o Lo e A :

4

Note that you have to determlne if the parthular calculator in use truncates or rounds off al the
* last digit. If the calculator truncates one more than the requrred declmal places should be used to ..
let the student round off the answer '

Some declmal fractrons are ne1ther termrnatlng nor. repeatmg These decrmals are called 1rratlonal '
S numbefs. The number 77 (“pr”) is the most familiar 1rratlona.l umber defined as the ratio of the
‘circumférence 6f a circle to its diameter. ‘The computer has no, carrled the value'of 77 outtoa .

7 - million place w1thout any repetrtlve perrod However most j _1or high textbooks use “3. 14” as

- . e . LT N
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- [ . . ) . v . “
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S ' C - o S
7 an approxunate value for 77. An mterestmg actmty is the arrangement of the numbers of the
iy i keyboard of the mml-calculatorvto extend thls'value' o : T
o é RS ' . .- ) P : R N LI 31415926% - -

7 . ° . N P - . . ,',1' ) . ',,
S s N N : ‘..'- ) Y . i N
| BRI A NS B 3 9 | This résults is.a closer approx1ma-
R /' tionof 77 -3.1416 -
. | “ g ! . 2 = . //' \ 1 i /,/’_

; 3
i .
' . e
' D .
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" * 1 ‘.
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Aruitoxt provided by Eic:



Game board (one board per game is needed)

3 colored pencxls (d1fferent colors)

.\-. -

o - To ach1eve the hlghest score by multlplylng the values a551gned to the line
_' segments traced whlle attemptlng to form a cont1nuous path to an ex1t corner. _

o Each player in turn travels one lme segment Usmg a colored pencll the .
~ player traces the.continuous path thus formed The value asslgned to each line ~

| » o "r‘_.":—' v .."’ :
E ' A MULTIPLICATION PATH ' A S
| | X L ‘ Ja A s .
A game for two or three players to re1nforce multlpllcatlon of demmals T o
s Materlals E Calculators -, : o

segment traveled is used asa multlpller of the product already ach1eved by the .

‘ ‘player. Each player must. enter at the corner indicated, but ‘may exit at any, other o

' ",dorner of the grid. Each llne segment may -be‘uséd only orce. Paths may not

crdss except at the safety ‘hales so provided. The game is over when all players -
" who'can have exlted The wmner is the player w1th the hl'ghest cumulatlve product.

o

; 0 04 16 o - 3.1
N A ) A % '- A ‘:,..'»,?&v : . ,-éa ‘ : » [l
‘r“b"\’ g wa {) ' ’\,c'o, * NG
- E N N v ) " -% f . ”.-'
L2 LN 205 /N 0 -
:‘ {? ’ -0. e ) ' o T . . J» . '
‘9 ~ 9. : PN
A j\?’ -7 L o ‘ OY.. o
* SR P : N =
s , . » N ) ‘ h -‘ ) q . 8
R A N7 © 2.0 |
L 15 .. { 003"~ 1.001 L
\ |y . Y:-’. 9 g N\ q)% ) & Yo : .
* s A ; o B T
. O ! W R = ] .U" . 1o
.r .-, i ‘ (. ‘0:' ‘
’ ' 1:2 . ) 0.8 2 3 ,
Va.riﬂt.ilon: R Have students. assngn values to the lme Segments Set the wmnwscore as the
" IOWest product Duplxcate enough game sheets for the class ,
) . \ ». 46 v' ‘ o .
[l 1 : ) o
. . L DY
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Aruitoxt provided by Eic:

Iinter the maze ‘at any. corner cell. Trace a path through the maze honzontally or vertlcally
Dlagonal paths are not allowed. You may not enter the sameé cell twice or cross your path.
: numbers as you go. The sum of the numbers in the cells through which you travel»must total 30

i
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You may leave the maze only through the exit cell Don t gat lost' ©y L
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. THESUPERCALCULATOR ~ ~~ . * == .~

1" 101'is a magic number in multlph(l:atlon; Use your mini-calgulator, to record the first three examples

in each’group. Find the pattern - Yes, you can! - and do the fest with your super calculator -your -
" brain. Record your answers and use your calculator to check. . - D
f1 21x%101= 2. 413x101= o

A ) J l

o s4xi01= 7265 x101= .

S 86 x 101=" " S - 3.34 x 101 =

L o15% 101 CLoo108x101= 0 o b

ce T 93x101= I y ‘-u.'}‘2‘_14x_101=' # SRS S

v -89x101= aee g 28 x101= e T e
S 48x101= | L. o esixlol= e

som—ose 80 -2357 x101=" . b 4 32412%101=

. 0 81dbx10l=.. o 41523 x101= . .

o0 4623x101= ¢ Co 12320 % 0L= e L

v 2345%101= S o 14543x101=0 T 0 T
- 1871x101= 32.465 x'101 = ' S

. For Super calculators: Do the above examples using 1001!! EUREE

S & . . - -

r

Ty

pEokDIE oo

C LA gafhe fo‘f: 9-4 players to reihfbicé multiplication -,of,dét;imals.»-.; {, - 1 o e ™
oL o S vr‘ L m;‘" ) RN oo ‘ _n: .- . :"ﬂ ; ‘ . .

_ Ma_t?iél'fs,:;;__ o, | Pair of dice'of. different colors - - .o e -
o ¥ Minicaléulator (s) < e Vo0 U

Score sheet'and pencil -~

1 Object:: - *To acHieve the highest (lowest) séore at the end of five turns by recording the - *
s o ) ) . o -."; BT TR

.. cumulative product of successive thfows... -~ ¢

- 2)‘ Play:’ . .+ *The players assign each color to a place value. To sét the highest s¢ore as the:

- 'winning score, one die is to be read as a whole n‘umbet,'th'e"'oth‘er as tenths,  ~
_. . To set the score closest to zero as the winning score, one die is tenths; the -,
“ - - = other, hundredths. Lo T e S

G

- < 65 . 065

@

s PRI . . . Py . . .
5 ‘v_ i oo - . . . e
' o Fy, A L s . : ‘ ’

L hTo:;inii:igztéQpl'a'y; each player throws the dice two times, recording the throws angd} their prod’u\ct‘.&_}- o
~ Thiis prodyct serves as thé initial factor. The highest product determines the'stasfing player. Each
. player; in furn, builds a cumulative product using the initial factor and numbers created in-each of

* ' five turns..The winner can-either he 'the one achieving thethighest- cummulative product or the one B
_‘whose scofe is closest to zero, depending on the rules’established before initiating play. Oncethe . |-

LAY V
NS

. object of vt"‘ne game.is d'_e.termined (high or low)e\ach player tries to achiéve the desired score.

} - * ’.(' 4 /‘m . FEA . c. “ : . .
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" LOW SCORE WINS

" HIGH'SCOREWINS

X

3],

‘ { @ X 85

. = " 187 o EEB

- 0.187
x 0.56
010472
T X, 42

CX '5_6. .
10472 7 |
X 4.2

B 2682 9264 :
: x 35 -
9390.2424

x . 1.3 x 13

12207315 o 00012207

Score —-12207 315 .Score =0. 0012207

Y

a

of
- s (R % s
. = ‘ 00268292."":
® .

0. 0093902 :

- E . . o . L .
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lféé your ealculator and .
- the diagram to answer
the que;tlons below

2

v'\‘

3.
%4

Provemb‘,. BCA=90°". -7 L IS R

6 cm

. s
. i w .
v
K
.7 ,
KD _v ».7
. ¢ .
- o . . \
§ SRR
b . .
v A
S 7] ¢

v
P K ey

5~

[ o

° . fewe

) Y S & . o

s o Y s Bl

~ { -

Them.

; .v 0 n;’:i S l,-“ T 15 cm

- /. JGQ e S " . . . . l ‘ | B . X
What is the length of the path from A to-C'to D‘? S R C
What is thqlength of the shortest path- =, S T \\* o

w0 . FromAtoF?- __ e
' -~ FromBtoJd? ‘ ) -

What,ISthearea'of ABRG "'AACB" PR, S
AGRFE? - "ADKJ? SR FE

. R
. . . 1

Whloh flgure in the drawmg has the greatest perrmeter" R ST
w}1y? ":A. ; .;’., . T . R ."

Aruitoxt provided by Eic:
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. Procedure L
' ‘1 Start w1th 1 2 3 4 5 617 8'in the dlsplay , :

20 Players 4n turn d1v1de by any 3 dlglts ‘with declmal pomt in any posmon _ s
3. The first player to reach’ zero w1ns o § - A

.'Questlon‘to-explore: G ey

“'1 ~Why does the machlne register zero" L Lo PR e

2. IsthereasuocesSful sttategy" B

o S

‘ The concept of 1nf1n1tely small declmal fractlons approachlng zero as a llmlt can be utlhzed in- the

" exercise which explores division by such numbers: As the divisor approaches zero as'a limit, the” :

- quotlent approaches infinity . However, this is not a proof that d1vrs1b1hty by zero is 1ndeterm1nate
That concept»depends on the applrcatlorLof thelaw a = b c 1f and only 1f c ¢ -"b',? a.

N A

¥ .. v v o v L s

| ‘What ha}ppens When;yo)u_,d'iyidc by ‘smaller.and srnaller%nurnhers? T o

5+ 05
- 55—005 R A

5—0005#;*'"" ~ |
.5 000005 LSRN L S
- ;5—0000005 A

;5 0.0000005 = ,_ﬁd e
. 5.+ 0,000000000005= " -
' D1d you need. your calculator to frnlsh the exercrse" ,\]?5 T

P

A»q.
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' - o
e . g. E
PR b ' 5
. L o [ : Cs ‘ o
) e « U T T T P . . ’ @
e
<
\ i
1 * t '

e
e
RS
o




ot

/o
1

>~

| 1;“‘”

L

'-oo'wcp‘oo_
©
©
©
1

<8 - 341+ 099 =

341 + 9999 =
e 341 + 99999

Ca‘_n.yo? extend this pattern to: o

A v
PR e

2.

-

42 © 99 =

42 + 999 =

| -_42. + 9999 =
42-+799999 =

4781 <9999 = .

04781 % 99999 =

e pattern w1th the a1d bt ybur calculator, thén apply 1t to the rest s
of the examples Check a few to see'if : you were rlght ' :

4781 +.999999 <.

| 403+ 99
324 % 99

Il"f

]

0

s tete?

P

e
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i
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e .
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» TERRIFIC!

“YEAH.. uownF WE AR | N
oww GET HER O EASE . f
UP A LITTLE OM) THESE.:
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TR A COMMON FRAC'I:IONS R The common fractlon 3- “cannot: be entered ih that
IR S e ’/_'J —= “form in a (.alcula‘tor or be so, l 1sglayed For that rgason
. “the students must be led to discover that the form of the

w ’ . f.r‘;common fractlon 1mplles éVlSlon ( ‘5 ‘means a -~ b). As the student uses the calculator to

3 . reinforce this ¢oncept, a li t of cémmon fraction - decimal fraction equivalents should be generated
- Although the i mcreasmg use of ‘the mrm-calculator and the advent of the metric system seem to
& ,.make the common fraction much less important, it wrll ‘still ‘be a definite part of our 1ndustrral
9fsysd:em Measurements will still be given in such umts as halves, quarters, fifths, etc. In addition,
““the. commdn fraction will be used as an equivalent | form of a repeating decimal fractlon Howevet\,
' Cpmputatlon wrth the common fractlon -may be presented as an. enrlchment toplc

By .‘l‘Students should be mtroduced to the declmal form of the common, fractions by exammmg the E
. 'notatlon of dollars and cents: g Coell Low ‘

U .4_ é‘fo_ne quaxtér (of a;dlollar)"’ =$d25 ’

$050etc \3 ST

: *'.“2"-'=:’“gne half (of a dollar)’7' iy
' "Usmg the knowledge that there are 10 dxmes or 20 nickels or 100 cents in a: dollar can generate
g;fithe dec1mal notatron for 10ﬂlskj20ths and 100ths, o U
.7 dimes =“-~T6” = $Q.70 e
S - 3 i k'el: - 3. -g015 . LT
b C 23 cents = 100 = $0'23 ST e e sy

» ) After th1s method of conversron from common fractlon to decrmal fractlon notatlon itas been
e ."taught the students should learn, that the common fractlon form ("2 ) b # 0,implies _
- g ‘division (a < b). ‘A common fractlon therefore is entered into- the calculator by performmg

the 1nd1cated dIXISlon e : . T
‘ Allst of common and declmal fractlon equivalents should be mainfained by the students Th1s ,
_ list could be classified by “family” (denominators). In developing this list, students should be- led
to discover that many common fractlons have the same dec1mal fractlon notatlon and are, there-

fore; equlvalent . : o e o |
o ‘ o (" \ el T N : N . oy : .‘ B
. M ket LT T 14 i .
’ ' ,.F . ' | . 6":: R 2 R
. J\_'~ ' "“4 . ( ; ;
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| problems, lfyou can; use the calculator if you must AR L A

;
ST o
|
7}

-
(1 3N
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|
e
Ve

|eo
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3

v “y 'n..v""f‘v 1 .o S . .
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Are any of the answers the same‘7 Why" _— N

!

b

T .

°Wr1te the declmal form for these commoniractlons Thmk “money” to help you do the .

: g
B A
. )
‘h

erte 6 common t‘ractrons whrch wrll read as 0 25 in ‘the drsplay. '

.

o . e
4 : oL o5

" Do the indicated division with your caleulator-to check. ~ .

. ! . . - . . N . . 3] L
B . . DA ?

E . : ‘. T . ' h »-
'~

M

' determined. The*ﬁther method uses cross’

. common fractl s. A
gmon frectepe.

The mml-calculator can be used to- determme the. eerder of common fractlons In two ways
By expressing the cormmon fractions in: the i:"dertflma], form the order relatlonsh ip can ‘be éusily -
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R TR
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Q2_5‘./ /032
S N R o
23 _ nay ° 287 .29
o5 02 33
29 osoezs 4. TBE > T
., : 52 > R
Use < > or =to show the relatlonshrp between each pa1r ot common fractlons
A R <~10- T 4_; LB 11 13, R
N SR 6 e __725~
7 412 glﬁ é 3104 2104 - g7 4612 3712
" 506\__/516 * - 4215 3215 T 8131 ﬂ'6521

o".‘ :

.'The chVer on of a mlxed number to 1ts dec1mal form rehes on the commutatlve property for < .

N .addltlon of ratxonal numbers to be. correctly displayed by the: calculator (4-5-- +-1— ='-1— + 4)

Therefore the order of entry to cbnvert 4 é to. 1ts declmal form is [ =] 5 : +.
Use your ca,lculator if necessary, to record the declmal form equnvalent of each mlxed
,_’number e Y AT
el N 4 i
1. 3 = = , 2, 22 = 3. b = = »
2 o .8 e B a
4.. 6 3 = 57 2=k e 2T 3=k .
L 4\ . B . o 9 ) “1,‘ . . .7 .

7.4 A= 8.47 2 = r 9. 23 2=
AERETE e T Rtk HE B
o '<&"_<{' Lo, . ‘-s-. . ‘. J - .~.'_..' A “.,./.‘_'J e ."‘, ¢ '»»- a8

Puta _“C” on the exampiesf for which you'used y‘our calcul_ato'r.“ T B I
Uslng he mini- calculatox to compute w1th common fractlons offers some pr,oblems The four
basic operations on.common. fractions can be pergo‘rmed by the calcul/ator in three ways o

- 1.- Record the decimal form of each common fraction.in the problem e
oo .using the calculator it Necessary, for the conversion. Perform the
; requnred operatlon on the resultlng declmal fractlons .
':_';,:.:'._ k o o ;va-_ }fffh:57:L" o ;-‘ . f':' “f;: S ‘;{J
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' and subtr.;ctlon by usmg the m+ and m-

termsmtheprobiem _x-f’ o S (._ o

o ‘2. . Use the algebraxc algonthm for each operatlon Tt w&uld_ st;ll be necessary o g
T o ‘_ to record or store the result of each step in’ the process N T

Addltlon ( b

i

o ad-# be )b d# () ,. . R o ‘

"78"; é = _ . CALCULATOR . ~ .  RECORD/STORE
oo S ] el s A e T
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In s:mllar fashlon, the i’hterrned‘iate steps for subtrac tro‘n, multlpllcatron and d1v1swn are recorded

m an exact progression accordmg,r to their laws

Coeh et obe s yecdme )
b d. bd . b Td bd Y
. .o F3 . - P e .
b '_ \\.Y- Y . B / . \ . i V
S

N

a v‘through the process of flndmg the algebralc algonthrh and mampulatmg it for calculator use..

- :,The mlm-calculator can be used to self- check computatlons mvolvmg common fraétlons usmg

- and compapng it to the result of domg the entlre prpblem in decrmal forni.,

".-"_"_'algebrarc algonthms all but eliminates the need for- recrprocals However, it would be of interest
; : to verlfy that” & =~ -CJ= % X %— w1th arithmetic problems:and the calculator The reclprocal -
‘_v';‘key = 1s really not needed as the 1mplled dmslon is 51mple to perform ' VLT

LA closer exammatlon of the algebrarc algpmthm and some mampulatlon will make 1t
poss1ble to use the mini- calculator w1thout recordmg intermediate restlts or- usmg a.

RN ~ simplify to single chain operations'done from left to rlght Convertmg equatlons for

o B
though these. cham alg’onthms provrde the srm lzest way to compute W1th the common fractlon
" students “should not be allowed to blindly follow the cham inétruction. The ‘students should go

. &

2 The. direct use of’the mmr-calculator in dmsnon of common fractlons usmg the transformed

b

- : ’ - : BT

_ the operational algorithms by convertmg the common fraction answer fo its.decimal equlvalent

o
t . ﬁ" i : ’
A . o
.. S . . «}'v - . . (0 { s P ‘
: . ¥ R . 0 (\ ;
e | R
’ . . v
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$ g ?‘9 ’ o
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, ‘ 59, 1
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.« " memory. When the student 1éarns to so mampulate algebralc equations, many formulas

®

f.."

Ky

L2 : .. calculator yse 1savery mterestmg achvn‘:y A o .
.-_.r“i : p e ' S o . . - C f.
ADD/SUBTRACT | %i% = adre _b i ¢ d ) !5} N
{ ;sb d # 0 o \ S . S
3L T A G D R B B
- J ' o _ '1’“ : B '. L ." o NS C ;_‘2.' o . v T“A
MULTIPLY S N O S S R PR v
d #° 0 o Co } "'(: e SR RS !
31 NSt )
= x5 = .@x1)+4+2 :
: 472, T T e
‘ . N ‘ i ‘ , 1 .. .. ' '- E R - 5 'Ar 3\
~DIVIDE -~ . . ‘ta.,c 7o L
T e 3 1 : e o
a4 ’ Z ~—§ (3 X 2) 4“'1 “ ' ‘



£ « . . v

'} vproblems your bram or. the calculator"

Y;&g;”*roap-

rqm

V.

" Tke your:calculatar to convert each answer to its ‘decirnal" form and record.

L;?ZQbHZFrw*QEafﬂ577.4ru'ﬁ7}&hhb’

-'Use your mml'calculator to do the above prqblems Compare your answers w1th the elght decimial
answers above If they match your computations were correct Whlch 1s the better;[ té’ol for.these -~

Py . &

M Vg
- BN . . . L ~
e N ¥ Y

ﬁ\ r{_ S F ’ ,'/./.'. )_\'.,‘

S0 T e !
. , U

YDU CAN BEAT THE CALCULATOR' Do the division examples as 1nd1cated and record the
' answers. As soon as you see. the pattern write the answers w1thout usmg your machme Check
-to prove that you can beat the calculator' S Ry

L e . S e v 3
. “ . . o .8 .

3+ggn"'h'  uf;V3—u 'fci'ﬁfi-!’
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Record the d,eci‘mal‘.equivalents of ’athe;t‘ollowm‘g ‘famvily of c,or_mho_n fract_,iohs’: ) '

’ > ' ,‘,' 3
B C 4« ~ 2 .
PR L L%y,
! oo 6 S 9 7 . .
‘. &S &\‘ . .. -
S . =

1

llgatlon table for7y

S

a ’y,1o

J"'

Lt

“

Lo

: Are these termmatmg or repeatmg dec1mals" What pattern do you see" (Hmt Look
at the mi T

, What are. the dlglts used in each declmal equwalent of the 7ths famrly" What is thelr
- order" erte them i in the c1rcle ‘How does this help you to see, the pattem" .

.

,’.a:‘
P

.
. W

.'. '._{
3 ;—wﬁ—z

L

l Hhd,

-3

S29.. \__ Lo

=
cnl°° P

6 oL "o .
L T
Y ‘

Record the repeatmg dec1mals to show the perlod of repetltion If you cannot N

Loe e

determme this from the dlsplay, do the md1cated dlvmon and look for a:
repeatmg pattern . . , R P : :

LT . s v
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. ’ ' CAS i
. E ?. S 3 ; . - 7 .
S An mterestmg toplc that may be rntrqduce at this tlme would be the determmatlon whether or -
" “nota t:ommoﬁ fractlon has a repeating or’ termmatmg decimal equlvalent This may be done by

factormg the denommator -of the common fraction te its prlme factors. If, and only if,’the prime
factors of.the denomma%)r consist of only two’s and/or five’ S,: -the demmal equivalent will .
- termmatea If, on the other hdnd any oLher sprime number is affactor. ‘the decimal will repeat in

. a cycle asmdlcated by the, factors of- rlre number oheiess than the denommator SRR
V' . . ‘J‘ P oW " B v:- "’-.‘ ‘. . el o w
When. common fmctlom whosé decnnal form is that of : a repeatmg demmal are used in multlpllca- ‘
" tion.of whole numbers, the answer drsplayed by the calnulator does not. seem to obey the, com-
mutatlve property for multlgllcatmn e G AT el e
. { . ‘ ] o N 7‘, .- ‘- " . - ) . ) ‘\ . «,v . “\% T
X = = —-X.G} i L 6-x 2 2 x 6 o
" USing the Calculétor: . K “ ‘ o "l e . . ’ %1; ‘- @ ' . f"-.‘i'. 'ﬂ -
(6x2) — 3 ‘= (2— 3) (6 x J)— 4 =" (3 = 4) ‘ '=‘{_;6;.-, . el
g - ' R » A f) ' ‘ E } ? W
"12+3 O 6(;66666’ X 6 . N 18 4 2 0 A5 x- 6 P
. . ;.l \ a‘. . . Y . N - . ©
Y 4 . # 3 9999996 . Lo .1 4 5r EEE - .
) Antncnpate such confuslon when prepdrmg exumples for remforcement drill. Of courSe such an
1nterestmg failure to. confgrm to the propertres of rqtnoual numbers mlght be a:very stlmulatmg‘ .
way'tp dnalyze the role of the repeatmgf demmdl ,md its conVersnon to ILS common fractlon
equlvalent : L - .
A ’ ~ o [ S '.. . \.‘ oot P .
N - ¥ - \ : ' 3 ~ - :
: Ts this a magic square? If not, can you “make it a m(xg,lc squiare by clmngmg the ’
<> | numberin only one ('ell’ Yoilr caleulator should be a blg help ' :
v " - e t
| 2 L 1125 & N L ;
-~ ‘ 4 T 2 1 8 "
"TW“" v v ¥ - . ‘
X . 1.5 : L.75 L 2.125 -
- RS B R S S
] . “I.,l . - ”\\,
19 . Lo
' ) 8 . P 4 -
. L) ? .
. e - S 1
. Whut, is the sum of 'n‘ny TOW, vulumu, or diagonat of the un;mi('_‘scq\unrq? S B
- ‘ S S USSR Y L
A e
) W ! \ ‘ Qj'} ;J ‘ :‘ \Av "_—r o
2 : 62 ‘

\‘1‘ ' R .‘ ‘ X . | J‘ , . o
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'Here are some common fractxon puzzles Each fractron uses each drg;t from 1 through 9 o -~
| only once, but names the unit fraction stated. The fractnons,are rather large Hrnt ‘the Uil
w | numerators contain 4~d1g1ts, the denommators 5 dlglts TR . ) B
! . & . . . . . Lo f . : < o . 'J‘
@ -l- - T ee 1 = ;—5.:,.2=__ ' ¥
2 1 . N SO .
5 L4 .8 e ‘3;. R Ead e
. ; e : ! v
. o 4 b6 L B 18,
T . \ ‘ P e .
~ - Now you are on your own: , ,
e . ;. Lol S . .
~ ' ./'I-- ‘ ’ 1 L= ! N 1 ) = g ’ o
. . 9' R . — kv f -, — P \ N o v N .
' ‘7, 5 6 . 7 g . . . ] . .
v R . u, = o N
N i ' . ¥ : S AR
! » .8 . 9 } - ¢y ;
§ ' 4 - il . B - T N

‘_reem}-"_ ,y‘ off‘ﬁ%ﬂ mini- caloula‘tor may, in the view of the mathematlcs tegcher, B2 the most

o T3 S
su rﬂuous kby on the entire keyboard: The key 'simply divides a ‘number by 100, gtving the. per- * |
cent in Its dec mal form In addltlon reelmnce on'the % key may negate understandmg the concepts '

I

) LEe The basrc co' ept of the percent symbol %, is that it is ]ust another way of notlng a denommator -
~ oo of 100. The student may be led'to the discovety og the number 100'in the symbol “%” Con-
L4 vertmg a percént to its decnmdl form therefore n‘nplres dwrsron by 100:
FRE 449 = 142100 oo . L, e
Yy _,. \ . : ) - . 5. N .“, .
(R N o . ! 0 . I . C
N B 4[{]1 olfol[=] [o.J1]a] > &~
In snmnldr tashron dny decmml fraction can. bc notcd as % by using the 1nverse operatlon multiply-
- ing by 100. -But the percent symbol must be (lffl‘{(l‘d by the user as the calculator cannot dlsplay

the%srgn | . e ' : ,/ o

‘ The value, of the mini- caleulator in percent problems. other than’ being used to self'check R
computntlons isin probh4m mvolvmp'proflt nud loss, mtercst pcrcent of mcrense and dccrcase
ete. .

R 6o A . - L : X
The study of’ t’dtl() ancl propornon usmg, cross muptiplication to chcck equlvalcnt ratros should s

- precede topics in percent. Problems iivolving percént rely, usually, on stﬂuhe problem i m
formuln or proportion !orm an(l pcrformmg the mdlcntc(l ()l)Cl‘(ltl()n‘. L

. ! ) . . -
e . L6 . ) A




B o . '
N The table of declmal and common fractlon equlvalents developed by the students is probably a
IR '_ better mstructlonal aid than the calculator unless a serles of complex percent problems are to

-be: executed - » Lo . R A RN e
S : ‘ ' : B : ol RSN
1 "

) , R
S f_gandogz/number‘s can be generated with the aid-of-a mini-calculator with a hullt-in constant.

Wi Eater o Tpoea7e ot '
‘ AT s P
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} T . N . ?
< o : 12 = 17 : R 5 retc: o .

3

Réeord the last two, three; four, or flve d1g1ts of the result1ng numbers accordmg to the deslred
gumber of dlglts needed in a problem s1tuatxon Other random numbers can be generated usmg

13 as the d1v1sor o o ,
f . : 0 ‘ ' : N P . ' ) LT *
- Thls can be more easnly done if thé mxnl-(*:alculator has a bu11t -in constaht Y
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\\ ; R ‘ .
o g z -The m1n1-calculator is.an, excellent a1d to use in. hel_pmg .
L students discover patterns ih mathematics. The récognition - -~ ‘
o, . of number patterns in mathemat1cal ‘situations is an important -
. s e e skill to'be  developed.. ‘The use of-the mini- -calculator permits :
'.i\: - A '-.students‘ __.expenment w1th a suspected pattern; test hunches, B
! oo L © 7 . arrve at g‘enerallzatlon or to try another appmach Further- v
more, “thie use of. the’ calqulator affords ‘the student'the - o
- . opportumty to explore number patterns mvolvmg very large anﬂJ’Gr ¥ery ‘small numbers
- ) it .
Use your calculator to help you flll in the mlssmg numbers L
“in the following sequences
I ,,j.‘l. 4. 10, 15, 20, ; ; : :
NS e W A S B o e e o
2.-3,6,9) __, __, = .2, . N N
" ‘“. . | - - 3' 4, —2,‘ Q’ » ’ . ’» > ,. 8\.1 . )
T ¢ -3927 ,,%,'-,, .
5. 999, 899,____ s 599,' Lo e
3 - NV . ' . _ . )
. ‘ s 6. 2000 500 , 9J1. 25 o s e e e
, _ 5 . L | , - o P g
Many of tHe activities in this section are excellent warm-ups at the start of a lessdn.. _
% . * :m ) 5 . ., 3 ) NG . ) - . . 0 . b
',»v ) 1 . :.
* . P s ,’7-7;.,1 ) ‘. e . .v«‘
: : e 7 : -
':’\ ) \ - v *
) 3 - s. o -
75
. \ : \ .
" : . ) o
“ 67 -




_/‘.’\i ’:A " ‘. e .vﬂ . PPN . . . ..1, ' . L - Lo
A Compute "‘..' Ly SRR /}

'@@f[,: >

)]
’

S

1_'_*1+2+3+4+5+\6+7+8+9 =

Ve

2 11+22+33+44+55+66+77+88+99

~

Now what do you thmk thls answer will be" : b .f

4, 1111 » 2222 o+ 0999 -

o
o

Check your ‘gue§s usmg your calculator

1&3 11111 + 22222 + .;§,99999 =

_3L 111 + 202 + 333 + 444 + 555 + 666 + 7 + - 838+ 999 =

SN

. “Computeé
1.k"'6_x6=‘..'

L2 86x 66 T R

S x 666 = R .

1 Guess t ‘eva__‘ﬂ's.wé:r-to the following:
4. 5666 X 6666 = -

' Check your guess using the calculator.

68



B Multlplxcatlon by 11 - : ) - S .o
o B T Pl Use your calculdton.to do the fdllowmg multlpllCdtlth. R
SY e Lo ‘ : - )
S f ; _ 25 X 11 = ] 34 X 11 R .
- 17'% 11 = o £*\24 % 11 = -;;——e——;¥—i ‘ f
ooy ;;;a’ ) ¥ o S
N . . ! ;
S Q51@<11 = | 52 % -11 = _ , B ,
clve | Whats the pattern? _, . _J - S PN . S SRS §
i : SO '}." : ‘o . o [ °‘l') .‘. L
ey - 2.~ What is the pattern here? 3 ) oo o
58 x 11': - N 1 ’ . | )
' oo 8 x1l= 0. , " - .
; “ ‘ ] QE‘ » ot . EES v
96 211 = - , . ot !
U VR S T : S
. "+ Isit really different.from the first patpern? '~ - . . .. 0 . : -
:' .| - 8. . Does the pattern work here? _. - i : \‘L : Voo
i . . o, . o B o RN ’ . ]
P~ .u. ] ‘ . “_,\\‘ I . . . ) v». ‘ » : -
’ 256 X 11“\3‘= ,‘I* s ‘ i . . Dl ‘A R . . /
L WA T St T -
o Looosl2x Ilr= L PYMEEE N o

v

machine: SR e . . | "
L 4165275 x 11 = WL

< ‘ Check your dnswer w1th the xlculator It Qou were rlght try thls one w1thout _your o

: o { 1 N i o
a N lad L
. ‘ \ . N S
Py } N ¥ ) ‘
Vo o .
- LYY = .
5 X . ¥ [ o0 A h
N ' . -~
¢ : ) ‘ P
N G . N
3 . S
. ‘ . ' .
. }\ R - s -
. . T WA
/—\ R A hy e
: R . .
N , P “ \
. v ol .
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‘ " u . S %
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S i B “ . ) w M .
: CL sk, e o Sy f
o, © - < = E ' ' . v
. . » . 3
.-32“ 22 X22 SEERE Y g Sedl b . o ‘ 7 :
N nl + 2 .+ 1 v o . . < v L' °
' (N : Y A ‘
i ' o . : ; . S N
. - o . N * ’ . .
3. . 333.x333 . . . >
s 1.+ 2+#3 42+ 10 ; ) . \ ) : A
-~ R . . ' L B . N g Yo S
. < —~ [ ST : ) . R
N ’ o C ’ ’ R a2 . e C e
|< Guess 4444 % 4448 =0 . R , RN
. - - - - - . — N - T r g ry ’ ‘
,;-,_4‘ ! 1+2+3+4+3+2 41 LT E
e ' . u\‘ ] s ‘ - . : ) ,‘bl:‘ .. B R .\ T'. 3 4o _\\: . - \ N . .
. - ,a; . T ;- .‘ . ’ LY I . N N}
" I Check your guess using your calcylator - - .
Co < an . o . e . . - ‘: ~ . ‘ i
- !
" ) ,- 4 l . *
& v ¥ < s ¢ - ‘ s

N . Loy ?\ 3 o s o \

Co»m'p\l‘ete‘ thefdll’dwihg'us;ing;your-calchl‘a_tdr: o R o '

5 - a N

" \ 1. 101 %x. 1 =?-  .

““2;.‘ 10'1_" x: 101 = A _ SR | o o ,":'w

it

1Y 8 101 x 101 x:1Q1 =, P S 4 oo
. i hOE ? .- X - . e . (.’< s - Tlgs o . ‘ " oy v' B

“ - Now. g‘UeSS’ - . - AN .v; . . » . . B . 7 ,‘ - - | “l ) " .. O LN
Ciaaokiorx 10t s Lt L

ft

" (Your calculator may beof no helpwv).g\h‘tlus one!) . : NS N
v Tt . ' . ' " ' "/ ) \" 3 - . s \ . ‘
T A A - —3 i ) T N !
[ . ‘ , - . . )
S oo T
k. T ‘ » \ ° . . .

o,
. . ‘\6“ (;_ . ‘ . ; r l . ‘ o \ %* Lh "_ \
" “ . . f’ . ) . 70 ] - (\\\ - ) ) . . -
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\f A E St o | !
- . & . ’ ' ro o . ? - [2
- __‘_‘Complete: el LA .
o1 101 x 11 2 o . ) 2 k
*;1.4»2,,‘101;x 11 = T ‘ Lo °
. \:‘ R L . . : X . iR - ‘ L . a
. 3. 10k X111 = g e P
' v[_._“‘( “ L L ‘ = K R /v " ) '
ot Guess. Lo - “ : et o
R 101 1= N 3 ,
ol Check your guess Try this one ) : \
| 50101 x 11111 = N
3 - ‘ - ! - s - »v.
o \ oL C ‘; * .
Complete: =~ > - R
oo 107101k 22 = LT
. . g i ) . . ) . ‘ . PR . ﬁ ‘ v i
- |20 101x22 = - [ . . ,
* 3. 10Lx2222 = _ - =« B L A
J . ", - l\v’ 1 . ) s > ﬁ
Have ah[u’nch? Guess o ’ .
; e o , . N RO 9
4. 101 x 22222 =0 SR Lo
. . - ‘ . [ Sy s o ‘
: 5.~ 101 x.222222 = , - B

v. AN i ) B ‘ ‘ e o
. w® o . v : \ - ol I

- Complete: DR S

1. 101

2,101

‘- “fL“B; 101 %3338 =
Guess' Check your guess USIHE}' your calculator'_"

A
N .

4. 101 x 333§3 ‘ew

a7

5. 101 x,333333
0L % 333333

x 333 = ___ AR

0 S e L e

[ERJj: < e S
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Coniplete the,following:" e L U e e

ol 1ot = e S T

«

2. »161 x 444 = 5 R ’ B k

3 101w 4dad = _ ol

Have ahuneh? Guess * - s g’ I T e C s

w101 x4dded = o = 0Ty

B . . . N . -
. . @

, Check your guess using your calculator IR R A

o : W, : - N .. .3 . N . 2\:’ . . . “ A - ‘. :' . -‘_. l' g : A

N Will a patter exist for 101 x 55, 101 x-555,ete? -~ . - T o L
> .| Iftnot,whynot? ~ - -~ - - N S ~ »i\*ﬁ AR

J .o .
; ) " ' . .
i - e . . . o . oy

K}

SRR DA
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Fill in the missing blanks: = . < 0, Do S
) ) I- . . N .v . . R
g‘ 1£X 9 4 2,: -2 S s Yoo ‘ . N v ‘
: - - ' o - RN ) .
° 2‘ 12 ‘X 9 + :‘} ,:' L e ‘ o
. ' X . ~ . N " N S s ) , ‘ . l' )
3. 123 x99 +4 = B ' i : _
If you see a pattern, what would the next two calculations be?: -+, - - g
! . v « 4.. . . = ) . ] , - .
.o 5. - Soo= .
B N , -
A : . = \ :
o e ’ fore - ,
(. . . . ¥
.. N v o N
. S w e - .
. e . . ' o . —_
R . 1#- . i
» ." L '_v - =i v N
[ ® : . .
L . . . A . . <t . S
| +Compute, using your calculator: - =
8 B . . o7 N . . N - A
. ) ; ) ' o . : A ‘
¢ 2- . 25\}5" 35‘$= = ‘("I
ﬁ P: - N ,{ Yo . —f‘ J P . Q
g4 3. 35'x 45 = : = 2
< Lo L o, L. ' . o '
. 4. 45 x 55 = 95} x 105 = .
) o . . “ P . PO '\‘ . . .
4 5. = 5[5 X 65 = x'115 ‘=
< . 7 . . .
I R g‘fl e o R o . EEE R ]
.| Describe the pattern above e : AN
. ) ‘. 0 - : - d i o
’ e « v T )
v ! , _' . " \ ) . r - \‘:
: + . e N N
v < ; - e <‘(~ * . .
; 0 'b- ;‘.9 "" o A} : " ‘l ’
n . ’ . « s P
o . W S | / S0
S . o Fan
. S AT VAL
S , Y Co X ; [
» A v " I 3 . .
. ), ‘ S Lt .
e i - - v . SRS . e
& , o ¥ . 'V ) J .: - Ay
; G ) .

O
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S T S R o~ :
v . . . - - N i “ \
iv , co 1 ' i _ i
ST . ; - \ . : : . . K :
i T T — 3 R T G \ o A
'..{ | Compute, using your caleulator: ) . N , |
3 .. DA R N o & ~ e ‘
| = U »‘~' .;> . ‘;. ) § Z ‘ ‘.&
) 1 1. 26 x 24 = RS — - s
. . . T ) . ‘., ) . . . - - ) v i :
o 2. .81 x'33 = . I~ T
AL R e : L ‘ ’ TR .
Lo {8 92 x 98_‘-._~ L s < - }
. X . I’} e ' = e N
4. .65 x 65 = . ] =
) 5. " - f‘h ' -: . . ‘ - .
\ - t . . \;:3' AIRY ) .
'|" "What'pattern do you see in the numbers above . o :
. ' : o S T T : e * a T e
" B \. "‘ ) P & > 2 A' vl : L -
) . ‘ ; N » . . ) ) ar ; Py W g g
., '+ JHow do the-answers contpare to' the answers of the previous .eguifcxse? ! ‘
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x.. * o ¢ E ) . ! 2 ?.d s . '7' ) h .’-“.": %
. coae N v IR ' P =
' 'l o R vl e i P
: . Com‘pﬁte, using;your caleulator:: , = . v R L_ . Q;/ f’ SRR BELS
7 L /2 X 14285;1 = L R |
R . - '. o & . ()’ o v S
243 % 142857 )_~_~ " . k : o
w‘ ‘ 3.._ 4,X142857, - . s . - s ,,' P . o . ‘
| | 4. 5 x 142857 = e ' N
' . B 6. x 142857 f—- IRITI LR .
: T * S ¢
6. 7 X 142857 = - . 1
Compare your results w1th é‘142857” L e
. , Can you descnbe why thls works" . o ,
M * . K - . g & .
2 o i } :’: \ S o ! - - ‘ )
) "?1." (\ RIS e ..  ’-' L - e y : \ . -
N L 15
. |- In each paxr of comgutatmns, estxmate whxch one is the larger product N R
y o ‘. . o “ . oy
- N 17 18 x 49 - f 16'x .17 x 18 e e 1
s N . - q‘l": o . ;\;v
] 2. 10 X 12 x 14 RUPR R 15 SRRTI )
] . - S B
L 4 3. 9 X - 12fx 14 - 10 x 12 x M i ‘
A0 ) W___w_»rv‘-_\ ST R 3 oo -
2 Uﬁe ;bur céilculator to check, your answers. . ¥ o T .
_ P PR | S Ny R PO :
K ‘ \ g‘f ’ &y
I' 3

e

P . ' T
) ) S ; - T R
3
an EERY N Ll ‘ '\ , it
: —_ ) L o - . . Ce
N Ay -3 1 W i\ . N o
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. ‘ N z \\ : a o \‘a_ ,“_ .
¥ : AR . N R
ko - ’ .
' -~ " Discovet the pattern and fill in the missing blanks: ’ S . |
ke . R wad PR . R o oL 3 S C S LEP
g - - N 5 - i A
- ! . ” 7 g : .-

S If you use a calculator with qn8digxtdlsplay,1$thg,-top._“box an exact answer? e

-y .

. L wm . . e . ‘)v‘\ S oo 8- 'i- ’ K ;. ) ) )
R . S . . . . - ; S ) ) e : e
*‘Explain. |_ L T

B

0

 the indicz!ftéd_prbducté:; LR A

c * .4 . Al
= ) o o . o . . 3 b5 N .

tae Yoo

e I AT S e e e
Sl e BT 12 = e o T g Ty R

o F ' T ) . " . ¢ . e R - L -

. “', v o . ) . Y n _ N co . - =
4P 3T 16 =0 T T ST o A I |

.!', \

S e ear 718 SR PRI

A
3
l
a
@
4

r e
Does

)}

L P P o . . 8 ) R . ‘__.'- '.' " - : . » . : ot 5Y . N
) ' : RN S .. N iy e : " ' o AR
B ’ j‘ g{‘u37‘k}%1ﬂ‘ o 'fw”vul“d; . o R Cles A T N

oogtsrxed’= Tl

it

+ " =
_ e Tty Y . i X - ‘o )
‘ - N N v LT N
' ) Vo . T e P : “,""‘ v ) -
REET - T | 7 B IR T T 4.
s [ . R . . o

o, CGan yo‘uvexp}a;‘njyaur results? .. o o o S D ey T e

e oo _' R N N . [ e T [ A AN L - - R

" b . i 2 . . e Mo w .

! ."——A Vﬂ‘ T N CRERRNT- VN T PR En . B " ) - il
S " e o . - Vot . [ -

- - . c el . L S T . VT
- S L " ! : B . N - o . -, : A A B .
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“ Fln\d\é
.9, '

.

3. 98T x9+5 =

0

L

ach of the indicated sums: ¢

S . #\ ws
4 98Tex 94 =

~Cin you’c_dritiﬁtfe this patté,rn?- o

s . : .
| Find each of the'indicated sums:

¥ . . . ;‘
S 1234'x 8+ 4 =

a4y

‘ ‘ 1 X 8 +."1_:- =

ik g =

' w00 ‘
123" x 8 + 3.
oo o

»

__'3'."

BN

- Try tOEC,({!'ltinug the pattern.” - . .
L : ' ,: _'J@-_ \ . . : C

RIS

(4]

- :11"1.‘ “71

Y v,
»

“Co'n_ti‘mvl'é the pattein:’

191

21 % 9«1 =
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: The mlnl-calculator is.ar excellent tool to use when studymg pallndro‘rmc numbers - N ST
”‘.Pallndromlc numbers read the same when the order of the digits is reversed’e g. 44 121 &
" 623261, 9184819 etc. ‘Finding palindromic “sums” is an excellent method to use for rein-

»

- foremg addltlon of whole numb rs. To find a palmdromlc sum ’, start thh a_number and add ;
. ,to ;t;‘_the number obtained by reversmg the dlglts repéa“t thls process untll the sum” is a-
_,:p" romlcnumber. oo e Vg s U :

‘e. .. Start with 43 P

- . L C 43 B "A . : S .. B - R o ‘/ :. - ," |
R + + 34 (reverse order of* 43) - - e ;7
R 77 k@ne’ﬁep palmdromlc “sum S s SR
‘ . . PRt qi"‘ s R . o et . ) ‘. ! . ’ - g
o . T T » e = L -

T . fi' +86 .". .
st 154 -
e L Q”

v B ) .
‘ . - ) hi L '
.: S v“.'. \ 1 i
L2 ! e L - » .
- L= T ; ; T . L,
; Wse your calcuh‘tsor to flnd palln\'dromlc ‘sums”” Keep a, tally of the numﬁer of addltlons 1t BT
takes to reach a: pal‘gmlgpmlc “sum L L T I
e ‘_sw : - e e SRR R &
SRR I
LT e :
-, ?‘ e @“
\ ““ -~ v, o
. . .
I’ e . SN
\l . . ,. ‘-‘
' .
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Use yorl:r calculator to ‘find tge’

- sequenceS' R DA D ‘ 1

u

D . ’:_, . - ‘ﬂ_ . ~--'l.""' ‘,:.'. ’
. , . - o

L2y 4 6 10 16 o

.5;’ 10,15,, 25/,40, - ‘_’v.'»'" s ’ Y - f" . . ) i

5, 6 11, e

100, 100; 200, 300 500 NI

D4 s, 12,20, &, BRIy

- Coe ) v . L L. . . : ,

, called The Flbonaccl Sequence. ,

. The pattern in each of the sequences from. the prewous activity was the same,

“i.e. each term in a sequence is-the sum of the precedifig two terms. This kind of .

pattern occurs frequently in hature and was dlscovered by Fibonacci and hence
. "‘, . |

. B . . ‘. ,, -
. B . . . . B

Use your calculator to flnd the next 10 terms m th Flbonacc1 Sequence.

- }’ 1’ 2"3’. 5, 8, 137@21’ . K ”‘725

FEEREN

Al =



t.

W KESEN y

L b . . RIS B Y
.. o PN

Use the Fxbon{cm Sequence to generate the next ten fractlons in’ 'C"

thlssequence.. - PR A e -Fv‘
o , . .:‘.\k“ .. SRS . o

s

>
o
R4
& : N
i
BN R
o
R ;o
R :
~ 2
» v
Lo
-

ENC'* :

Aruitoxt provided by Eic:

Use the me calculator to dlscover . o STy o

L 1. Patterns mvolvmg Pasacah§ Tnangle ":71"., IR 4,‘._ -

- A .
- . \ : ‘o -#'_.’

Tr.i.arngulqir Numbérs_'-i" I o R

L Lo 2.] ,SQUareNumbers R L R h {

4 ‘ Peptagdrﬁ;l Numbers | ” . G

] ' e o 0 o
5. Rectarigular Numbers .~

6. Patternsina100Board ~ . .0 T

7. Patterns.using the'ce_l'éndar - ‘ o . 1'"".'

i

. .
B . B K
. ) \
. P .
* o ; % .
o N <
s e L . .
. N ,
-~ T . . »
+ ~ v -
' 80 A
. - 1 N
) ¢ . RN -
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" The concepts of a power as indicating the number of
o oL times the base number is used asafact,or(125 127
POWERS AND ROOTS =~ | X 12 x 12 x 12 % 12) and the inverse operatlon
T ' S off fmdlng roots are more clearly and easily demon- »
T e strated w1,th a mmr‘calculator ‘The use of special -

5“, C ol R o functlonkeys "xzﬁ",v T v X };(\/_Y' y o
although they will all but ellmmate the necessary chputatlonal skills, may be of Value in advahve mathe- '

- maties problems A builtin constant or a constant functlon key.will also save tjme and avoid the drud

L gery of repetrtlve calculatlons and ‘will reinforce the conce £\ rpeated factor. To find a.power of

o a numbex[ u51nga calculator w1th a built-in constant funct ' tis necessary onlyto. . .-

t’ .‘ '7-‘b [ S __‘v_ o . M‘c,'.« .4 " X v “ .

- : . .-
Ce T enter the base- number the ' key and then press the one less time than the indicated
- . power:’ Lo R R R

ol

A .&343 \:} i =R .f:u_ = :> ‘8 [1. e -
(. 1)5: 'o ‘1 | i ._.0 Jo Jolar] /
: - i s T - .
B The nature of real roots can be. thoroughly mvestlgated wrth the axd o&,the mini- calculator (It the e
S calculator has no build-in square root key, then'the procedure: of nestu‘é:l{ntervals may, perhaps, be . o

. the most matherhatically valid procedure).i%lthough offier methods for‘ﬁetermlnrng square roots
. may be employed the nested 1nterva,l prlfcedure is performed s follows :

* e

Find V724 64.<72'< 81,8 < ‘/’“‘ <'9; Suppose thatyou guéss that ﬁz— 85

Checdklng this guess, you will find that 8: 22 = 72 25. Therefore, V72 < 8.5 'I‘rymg 84as [y

-~ " ..the.possiblg.answer resu'lts in, 70 56. Thus 8. 4' < J/T2.< 85. ‘An 1ntelllgent guess might be 8.48-

ey " “which. whet quared is 7 1. Qﬁ’i{rounded to twg decimal plages). Thls is almost 72. 8.492 = 72.08

' Using the nested interval again shows that 8:48:< V72 < 8. 49. Since §.4852 = 71 995225 and; s
8.4862 =72, 012196, .8.485is a reasonable aqsw.er to the prol)lem If greater accuracy is deswgd gt

9’7 the ‘procedure of-nested. intervals can be répeated until the display limit is reached. The mini- %"~
calculator has been a valuable tool, performlng the: needed calculatlons whrle freemg the student

" to wsuahze the nestmg or zerolng-m prgcess S el et - __,i.';."-' o
? NS L e LY < . RN
- l ,I" The’ nested lnterval methodwls also useful in éstlmatlné other r?ots | |
‘ o ’ 43<3\/ 72 453~= LB - ,& 64< 72 < 12? R .}
o : ., ’_. Ca . i. » ot -
. &% i o wss 9@ < \72 < 74 088 )




are powers of 2, whereas the latter method may be used to, find: any root . Ceel
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Students should solve such problems as 3. 14 0 025 \/46 3\/10 5\/ 0 etc to determme t.hose

problems where the use of the mmualculator is an asset and where its dlsplay llmltatlons w111 pre-

‘ cludesolutlon Lo T L /
~ \ - ,»“.' . ."‘l', s _' e . . . o .
’I'he algonthms for fmdmg square and cube roots may also be explored and the results checked w1th o
-’the calculator - : _ . o
. Another method of determlnlnb the square ‘root. of a number is Newton s Method wh1ch is mathe’
' matlcally more sophlstlcated and which requires more advanced mathematlcs The calculator v
however, is 1deally su1ted to thls method‘Brlefly, it goes as follows 2 : g
. . R -
1. Guess the root This is the f1rst egtlmate D
. " 2. " Divide the radlcand by the first estimate. This is t‘ﬂe fl‘lﬁ’t quotient St
i ;8. Add'the first estimate and the first quotient; , = LT R -
) " 4. (Divide this'sum by 2. This is the second’ estlmate - I G
5. Divide the second estlmate into the radicand. This.is the second' quotlent e .
6.: Add the second estimate and the second quotlent ' v e,
_ 7 ,D\mde this. sum bny This is the third estimate... L o ‘ww S
'y i Contlnumg thisa ax,eraglng proceas will produce a rapldly (:onvergmg root The general form is: .
! T St 1. b ' s :
o - ? ,\ o apprommete square root = 5 ¢ ngl:;ser +gues$). o ; :
e Example %md \‘/S,B' : - RO RS U S
1 G=u s‘s say; 1 5 This is the flrst estlmate - S e
o 2 3-'15 2Thef1rstque;t1ent T T C e
R 2+1.6 = 35 L ‘ . SR S
2 cah 086+ 2= 1.75 fThxs is the second estimate. g o L
A5 g 175 = 17142857, Thmlgthegeamuiquonent : Yoo
Gey, ' 6. 17142857+ 175 = 34642@5?'§“ : ?
S Y . 34642857 + 2, = 1. 73214285, This is. the th1rd estlmate ‘.
8. 3=1 73214285 =1. 731958177 This 1sthe third quotient. ., - - .
. 9. -1.731958 74-173214 85 = 346410162 . - o R
10. 3.4641018% +~ 2 = m‘?s the Iourth estlmate at. whlch pomt the error °

1.73805083

'.’"" - . . ‘J,U L

Lo

calculator is obvxous

2 shortc-Omln'g of NeWton s Method: compered with _
nested intervals is that the former is appllcable only to.quadratic réots, that i, roots, whose 1nd1ces

. “_\-(
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. c’ohtjnuiné to press the same keys untll the number dlsplayed does not change, ﬁ%%en

ol
s * . ;"‘

press the N .1-: o= keys

J—; =~ 1. 414 213 562 373

\/"f~1732 050 g L
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4Use_th_e symbols >;-, < or =

’1 O “53 K

to comp,are the t‘ollowrgng pairs of e;ipressxons

13)(5

) .),—7;4 @ .
. *’9'. (23 5)2 ‘ \/53

thch problems dxd you do wlthout a calculz;tor" z -
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46 ¥ 370 | . Y 5822 + 3482+ 3626 _Fn:st find the answer to the. .
| 6352:- 365407 2.7 (2130 +-3) + 5006 - math exercxse "Theninvert the. ..~
5(452+*31> -263 : . z- ‘?:::7" 6:,'”‘".1.499 _calcuiator to spell outa'word.
0. = (64524 7982)3 + 473061, 4 x11) - ST
"2(85 + 30) + 252~ 82 R S e T IR nter the Wo}d n the pu]ZZIe'; S
(4530.+.15) x 2.+ 104 -6 3+9248‘-_. ER I 4 N
@

2&36)*‘1159 )
A+222v S

2022 +6 . s,
82 2 . -7 1 .
vigg . .- o
7662 - 47148 L
1663, + 17871 + 39891

‘ -332'i4
456 ==
2(352 + 639 + 762) + 99
o172 72 S
o .mzssw "833) - 3094

. ‘(,Zﬁ?) "4560) - 17532

K

10-—6 {a- -

('8‘41x2)+111 \
y?-m ‘, o,
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3(45 +70) _ ¢

242 4 31,;'& . g

k)
P

3765 + 4378 - 4415 : .

a3+4ﬁ+ 534 63 + 175<\ SR

8.
14,
19.

19,
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read y&x
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*Rudglph and Qlaasgn The Calculator Book

Toy. : o R L

"w‘263+2~73,1s79 L. —_— e e

(2341 + 227) + 527 . R o ot
- a4g +137 - ‘
2§L3G&ﬁ) +.175 e
20103+ 49) - - S
365 + 240 -
782 - 88611 . o .
63872 + 466) + 9038 - e T
‘3627 + , ‘ s B

.

11362 + 1272 +._711= '

.. -B6T + 81 - 44" o o s L

5(2356 + 8567) - 808 C e MR- B Py
732 .+ 209 : Coa : S e s . &
2130 =3 -
3(23 ,4) 2 2
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- Dlmhg the month of September you start a spec1al sa\ungs plan On September lst‘ you deposlt |
. / - | ‘one cent ($ 01) On_September 2nd, you double ‘tHe depo,sft of the first day and deposittwo |
A | cents' 02). ‘“On the third day yo*u dbub}e the deposrt of the second day and déposlt four: cents ofs
sl i‘ﬂ°($ W If you contmue to. ‘deposit | money, in yplr account followmg the same: patiern. of ,-
: dou'blmg the prevrous-day s deposits, how, much money will you deﬁoslt o1 e_last day of th’
month‘7 How much money~ wﬂl.‘yorrdeposlt durlng the entire month of Se : b‘er‘?vi , u
. . . - ) _ T m F -
o (% DR . g R ) R
: Estlmate your answers, then char oun deposlt and totdl until you see a pa"tgrn ? '
- . " v . . N < i J . T
:a Day ' Deposit Totdl at end ot‘ day e .4'
S RN ‘ e ' ‘
. _ 1. - § .01 $ .01 :
i 2 . $.02. $..03 o
g "3 $ .04 B $ .07
“ . hait’j , ._ A. e A .' ‘, ) . . ) . a r:“ - i . ..‘ |
) v “h e i : o “
. ‘ t
: If your calculator has a constant key, how did you use it?
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. Use ybur m1n1=calculator to start you on thig chart: As so0Nash ,yoﬁ‘ see a pattern Vo can
complete the chartp On yQUIiowIR Record 0nly~ the LAST MGIT Qf ea;:h résulhng nun?b'er'
o R 26 '—-6’4 (Look at the “4’! in the clrcle)
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12,73 + 6317263 30_4_6842_‘ - S o s
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Screnllflca?btatron is. used to srmpllﬂy complex éomputatlon w1th very large and/or very small S
numbers ThlS is dorie by convqrtlng each SlICh number@tﬂo a mumber between 1 and 10 tlmes acii T T

- - power of ten

_ 13486500- 1. 34865 X 107
- 000000Q3"~= 3 x40 8
ca oy P g ) _
“'The calculator can be of a1d only atter the problem has been stated 1n~sc1ent1f1c notatlgn
~do-the required operatign on the decimal frdctions, but the requrred number of zeros to bl -

or to precede’ the result of the compu’catlon mu‘§t be debermmed by the applrcatlon of the’ lgws o_f' S

R exponents e e, . S S . .y

e 337560000 x 0.008 - . 3.3756 X 108‘x£s x"410'3 e
%, 87384 x-.459.34__, o eT7esd x 103 x 4.5934 x 102 R

- . o kS f — Cal T L . L

\fl

i 3 i 33756 %x 8 100.«:- 0 8724687 < .100 - o PR S
- [ : 67384 X 45934 087’24687 R ‘ R ‘ © s, R

e .
» b fl ¥ . s o
.' b o

S

4 .f. : I

The students: must be able to extend the caltulator algorlthms for common fractlons to problems/ - o
necessrtatlng scientific notatrons The number of factors i in the numerator and dEnommator do not _
affect the. basrc caleulator algorlthrn,s for multlpllcatlo,n and lelSlol'l of common fractlons e,

& N - ! N . . . 4_‘.
- = D Len N . e

3
o
i
o
o.lﬂ
i
i}
=R
E |
o »
< -
(¢
M
|

,;_c.-;.;
d -

Y

u - R I

The use of the mnu calculator has enabled the student to concentrate on}pjlzmg the rules of
: o muitlpllcatlon and d1v1s10n Qf powers of ten a1ded by the laws of exponents .
: ) . . coL CaT vJ o B . -“". -

ERI!
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T The mml calculator w1ll become a‘more v uable 1nstructlonal tool .
ST asitsuse for pertormmg arithmetic-calculations frees.the student '

o to concentrate on the algeb;arc concepts bemg developed

S\ AvoEBRA.

o There are; however many concepts whose d1scovery, or ver1f1catlon SN
BN _ _ can be strengthened by the use of the mini:calculator: The propet- _":~ ;
e ST e U otes of the natural,-whole, 1nt,eger, rational and real numbers can be A
A demonstrated w1thout be1ngl1m1ted to single digit numbers. Is not 179673 x' 42856 = 49856°x 1. 0
- 179673 an example of the commutatlve property for multlplIcatlon as. well as 1 X 4 4 X 1" '
o . ”/"‘.'Yf*, : ,__\x .
R If the mlm-calculator bemg used can enter and d1splay negatlve numbers, 1t becomes very useful
T when the concepts. mhereht to' operatlons with signed numbers are stud1ed In preparatlon for. -
L solvmg algebralc equatlons it is necessary for students- to comprehend and find add1t1ve and " SEE
B ,_f.multlpllcatlve inverses as well as to. determme the operational inverse needgdfor solutlon When Cald
'f'fmdmg mult1p11cat1ve inverses care must be taken, however, when dealing with’ rounded off .~
B j.numbers or repeatlng decimals. When stich numbers are 1nvolved sllght errors are produced which
o the; student should learn to' recogmze A series of zeroes before the dIgltS on the rlght generally 1n- X
dlcate thls error. _— . R

[

;-A.y B

* Find the multiplicative _;inv'eggjé"l_.".‘,' n

s oovezs T 0 4 e %

RERTE 0625 6032

.

1.0, 285714 o s 0
gy |

i tWely that the’ functlou y 15 contmuous between any two values of X, L. e.,y exrsts for all: values of
e X: Whlle we are hmlted by the capauty of a partlcular calculator, many studé‘nts w1ll accept two or

2x - '71 |




. . . A
i . v L . ‘/ R . )
g . S I LI

f In the past we detcrmmed the values of y fog X-
exists not only forx =. 1 and 2 _but also forx = 1 2 1 75 etc o

y
.
K Further we need not restrlct ourselves to such slmple equatlons It is not a great dé more effort

tograph 173y 184 X +032

l
|
R A
.;"»
|
|

358 as easrly as the above exampl smce the m;nl- L

o 3 501ve equations such as 23. 7x - 15 2
calculator solves one as qulckly as the other

f Equatlons of a more complex nature may need some manlpulatlon to b transformed into. an
’! -~ "equivalent form* which can'be entered on the mini-calehilator unless special function, keys ae”
l -available: These. mampulatlons info. smgle-hne calculat algorxthm b come a necessity if the S
calculator has no memory, or recordrng the results of ntermedla ve st eps | become laborlous Such )

dxsplayed answer may be necessary if any 1ntetmed1ate step res t ]
such equwalents arer .t L e

. 5_..{,

ad = b oo e e D T

. ] x2¢y2iz2= x2.__y +y X y-——z +z x z

This calculator algorithm limits y and‘z. to non-zero values. R

¥ Y ) ’ vy
i
P
. *QOperations done left toright - .. . o :
o e T - T g j N
T ‘ R . . .o S ’ N "\ sv"“ .l _ :
<
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,‘ --_.ar4xaxc-:-,,,b-—-b+1xb-b 2—a Tk

- "needs a square root key unless the student records the resul t1ng rad1cand and uses an arlth metic.

method to find its approx1mate root. However, exammatlon of the. d1scr1m1nant to determlne the

nature of the roots can be greatly s1mp11f1ed w1th the aid of the Calculator
,x‘ . . -0' ;

;":The students left free to decide on the ,equatnon necessary to SOlve a prOblem but leavmg the labor

_‘ "to the. calculator may not crlnge when, ,Word problems are discussed, especially those 1nvolvmg
'work and mlxture problems Thus the student is able to thmk algebrarcally, not anth metrcally

'"“-""Reahstlc problems bf 1nterest to- students rather than contrlved ones, can now be posed 3 o

A . - i L -~

| ,V:,:SOIYG the fé’l’lO.Win'g; I | |

e . ' 1 Do you gét good mxleage ona ca! 1t_requ1red 6 4 gallons s1nce the last flll -up after
| havmg travelled 237 7 mlles" e v

~In 1973 gasolme cost about 26 9 cents per gallon How much would the gas h‘ave
cost for this tnp in 1973‘? ,‘ ¥

v’_r: o ; ', L .l

¥

‘. 3 By 1975 gasolme pr1ces had 1ncreased to about 58 9 cents per gallon (ThlS may
7.+ still seem cheap, at,the time. you sofve this problem). How. much: ‘more would the ARSI
gasollne have cost for th1s 237 7 mlleltrlp in 1975 than in 1973” :

l

S 4, What was the percentage 1ncrease m the cost of gasohne over the 2 year span'?

.JL'
¥

5. Consldermg thls‘*2 year span what was the annual- 1nflatxonary splral for gasolln‘}

: 6 Assumlng a 9% 1nflatlonary splral from 1975 to 1976 how much wlll the 237 7A
-~ mile trip’ cost for gasollne in 1976 assummg also that the efflclency of the car’ '

et ‘- - remains the same"‘ RN

]

‘ The polntuof the abqévé problems is for the students to leam what to do rather than merely to pro— S

-.duce an answer. Of course, ybu must assess the students’ mental processes from thesé answers
:But just- numbers ai® not sufflclent The numbers have to be 1ntérpreted to represent dollars,
. _.cents; miles per ,ﬁllg)n per cent, etc. Thls has to be done. by the students and w1ll indicate that the

SR student underst;mds the problem ‘Minor’ varlatlons in the answers may ‘be due to differencesin . -

- 'calculators, i.e., truncations and rounding off. The questlons should be.framed so that you may -
.ask “What wo‘hld you do to determlne the answer to questlon no. 1‘7 “What does th1s answer re- -
present?” etc LT T e T e




e R
- TS !ll” S L
The solutlons ol the problems and the in erpretdtlons of the p nsWers t‘oll'ow:.
i ogtseas 4 37.140625. This is to be. -
' c reted as abo\ut.37 miles per gallon. This
no s enerally a goo mileage‘for.cars in'1976.°
o 2 64x 26:9_‘—%:100 = , = .:Dlsplay shows 1. 7216-Rounl:led off, the' gaso-' i
ST S SR / S/ llne cost for\the tup m 1973 was $1 72 :
L3 ,‘ 64X 58.9 -100 172 = 'The display show‘ 2. 0496 It means that the o
R AT SO ~ trip cost $2.05 more for gasollne in 1975 than =~ -
S it did i in 1973 . :
.. ; . ! - | @t
R L The dlsplay shows 118 9591 This means that o
A there was an apprlox1mate 119% increase in the .

. cost of gasoline over a two-year span. The %
-, sign.must be shown otherwise the answer'is "
vmeamngless Another way. to calculate th1s :
- ~problem is: : '
Thls 1s a b1t shorter and uses the solutrons of
. %" no.2 andno. 3. The d1splay shaws 119 18604
o Whlch is approxlmately 119% o

. | S »'.:and 1975,
6/ (9—-100 x 589 + 58. 9) X 64 +100- - ‘ PR
: S - ' ' ' .
/ S - TN " The dlsplay wrll show 4. 108864 Wthh is-

. = o REE o » \approx1mately $4.11, the cost for gasolme l-n P

1976 at an assumed 9% mflatlonary spiral..- .
Note that $4. 111 is the full cost of gasollne not
.an 1ncrease over any prev1ous cost

- p‘ l"

A the understandmg of the problem ST

' ~"The dlsplay wxll show 59 5 which is to be in-
"~ terpreted as the average annual percentage -~ -
.. _increase’ m the cost of gasolme between 1973

F
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‘-The concept of operatlons with Zero can be relnforced with the use of the mml-calculator :
. Particularly, what happens when we enter ¢ 3/ =9 What is shown in the: dlsplay depends upon

) " the make and type, of calculator but whatever is shown should 1nd1cate the fact, that dmsron by

. Zexo: 1§ 1ndeterm1nate L

3 The propert1es of zero for Zlddltl()n subtractlon and multlpllcatlon are also srmple to demonstrate
;mth theuseofthecalculator S e R _ ’9\

: Graphlng polynomlal functlons, solv1ng systems of lmear equatlons applylng the Pythagorean ;
Theorem, investigating: number sequences .and series; and the-analysis of statistical tables are but a
‘ few of the algebrarc toplcs whose study can be aJded by the use of a’ m1n1-calcuIator

N

o _‘ 2 The calculator w1th a memory ellmlnates much of the t1me necessary to approach the 11m1t of‘the
i sum of a ser1es . = » :

| enga

. s N . . - . . F
: s - N - . - R - - /

" Estimate the s‘um. of,jthe series as the denominators become successively smaller. -

B
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: Geometry is one area of the mathematlcs curnculum in- Whlch the calculator can be used very ad

' 4'vantageously It can ‘free the teacher and/students from domg tlme-conﬁlmmg computatlons in:
" order’ to concentrate on the geometrlc concepts 1nvolvecl P ‘ N - Yo

e

Some spec1f1c used of the mlnl-calculator 1nclude . e o

‘f -

3

Sy evaluatlng mathematlcal formulae P NS
‘-flndlng"measures of angles DR N /

1

2. SRR o i

-+ 8. .. finding lengths of segments W EN TR B e T

" 4. - finding areasof polygons and citcles ', T
5. finding volumes of, polyhedra and spheres - . . DU .} <
6. calculating ratios and proportlons R ' o \ T
7..-" determining the number of: dlagon,als that may be constructed n'a polygon of)

' r 51des apolyhedron ofmfaces, etc N R i e

e It the calculatdr to be used has square root capabllxty and a memory, problems can be 1ntroduced
oo Wthh ifre generally om1tted m a geometry course due to the lengthy calculatlons mvolved
) P \‘ e C
EE P oblems mvolvmg Pythagorean relatlonshlps can be explored more. fully us1ng the calculator An -
S -approxxmatlon of: 77, the ratio of a-circle’s circumference to its diameter, is. easy to handle usmg 5
lthe calculator A value of - can be generated to: a hlgh degree of accuracy el

_\ .

o aE
s leen the length of a slde s of a regular 1nscr1bed polygon of,n s1des the length of a 51de Z‘ of a

regular 1nscr1bed polygon of 2n 51des ls f '- / 2r2 - r 41‘2 s2 where ris the rad1us of the ]

C1rcle y/:,_v :

' To evaluate m, take a cnrcle of radlus 1 and 1nsc;r1be a regular hexagon The perlmeter of the

" l hexagon is 6. Double the number of 51des of the hexagon obtalnmg'a regular mscnbed dodecagon '

“ l The length of each s1de can be determrned from the formula
‘ ' \fi o 51763809

.[l The per1meter of the dodecagonﬂls 12 X' 0 51763809 6. 2116508 Contmumg thls process and o
| d1v1d1ng the perlmeter by the dlameter (2) we get 1ncreas1ngly closer approxlmatlons of .o l

1

i n length of 1s1de ,,,-per.uneter. perxmeter—dlameter

‘ L8 L 1 T R T "v o
a2 "0;51763809’?" '621165708 v 01810582854 . 0w o
w5 N0 247 70:26105238 " 6.26525722 - 3.13262861..0 .-
Sl 487 0130806260 - 6.27870041 - :3.18935020.: . .
Y96, 006543817,; L 6.2820639,6‘_ SR 2 14103198,:, o




.. - ,l' "..',~v iV T s R . . ' ,—-/--"“' ' Yt
b The laborlous comput‘atlons 1nvolved are obv:ous Usmg a calculator W1th square root capablhty aﬂd(t\ g

memory greatly reduces. the amount of work involved. One’ can"ndw take : an; ‘inscribed polygon of T,
S 1920 sides, 384 s1des, 768 sides, etc, Accuracy will d1m1n1sh as the number of s1gn1f1cant dlgltS are
o reduced due ‘to the dlsplay llmltatlons of the calculator SO S , s

q"",_-‘_

It is suggested that there are many prfiblems and toplcs in geometry s1m111ar to the one descrlbed
- where the use of the calculator is advantageous Calculator \usage, 1s to be encouraged in. these

s1tuatlons Followmg are several such s1tuat10ns _ :

vaen .an 1sosceles trlangle ABC AB= BC Flnd the area of each of these St _
1soceles trlangles usmg,the formula A—é ab "o . T L P
AT (1) "AB\.;=.111,5," T X< I P
; (4) “AB =30 ¢ ¢ ° ; ;L AC = 30'-. S VR LR
RIS (5) AB . 25, S 'AC 40 - e RN A
T (6) AB 20 t\ AC= 3.0 oo ae 3@

o

i

ll‘

A=

i
ll

-,_.. -~ ) 'aA -_,“‘ S -

Gnven rlght trlangTes w1th legs aand b. and hypotenuse c. ‘In each of the S B
" following examples, one of the dimerisions i is ‘omityed, Fill'in the blanks. . ';". N R
(’I‘he Py‘thagorean relatlon 1s a2 + b2 = c2) Carry your results to tWo ‘ BN S
dec1mal places ST L ST , S ;

:‘> o

ol




: ~ ;.;‘4 (A T (l) . where o a= apothem, "‘mb"’r;f-;'\

>‘In a regular polygon of n s1des 1f lmes are drawn from the center of tllepolygon

T toth j vertxces, we form n congruent tnangles Each angle in-a regular polygon has

360 7

. e a measure of (n 2) (—-—) or—— (n-2) (3600) Usmg the trngonometrnc ratlos for

N "the sine and cosme of an ~angle fmd the length of each side in the polygon and the '

. drea of ‘the polygon, given the radius of the regular polygon and the number Y of

- sides. Carry results to four declmal places (The area of a regular polygon is equal L c
' to the'number of sides times the length of a side times one half the apothem (the :
. apothem is the dlstance from the center to a s1de D) : ‘ -

R

o

, :-; ofSIdes l—-the length ofa51de) T '

et . Ly
n, = 36 \ . l'»-ir'v.:-:-‘ 12 . ; :T‘W »
=20 g e -

L

@) n=4 B -

i - —
. il o
. )

o
~ N T
. v bl
[y b1
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""THE CALCULATOR IN TRIGONOMETRY

e |
. PR

A

The emphams on. trrgonometry has dechned mar.kedly in mathematrcs educatlon smce the mrd-
. fifties. Once a seriior course.in the’ mathematrcs curr1culum tngonometry has become a,part of. -

L second year algeb;a or it has been mtegrated into a senior mathematlcs course usually desrgnated ot

L about an orlgln but from the pomt of view. of appllcatlons

.D
‘/

/ Do e LU Sine, cosine, tangent. functrons S T

g _ -« ., Radian degreeswrtch R

are’ not essentral ST

- L DB Familiarize youtself. w1th the worklngs of your calculator What

asElementaryFunctlons DL e ,- R g

. ' -
Admlttedly, the calculatllons th—at a.re necessary l‘or applxcatronspf tngonometry are txme consum- o
. ing. Other 1mportant topics and concepts could not bé explored during the given. perlod of time: -

B {7 was partlally due'to an’effort, to ease the laborious computations in trrgonometry and astronomy L

that John Napler devel?bed logarlthms in- the slxteenth century L RN

1. A C o RN !
Wlth the advent of the m1n1-calculator trlgonometry should agaln become a motrvatmg and in-
terestrng topic not only from:its 1llustrat10n as a set oflfunctrons based on- the rotatron of a vector

T

~; L s A,

1t shoul“d be pomted out that while eventhe 51mplest calculator wrll be of help w1th the tedlous'ji'-:".

multrpllcatlon’ and d'k iion 1nvolved in. solv1n\g triangles, the calculator for problems in tr1gono- SRR _:"".3
metry should have these addltlonal capab'lltles vl '3;. A A ERTE O

I At least one memory ST
S R -yexchangekeY- R

ST Arc.functions.

.\ .

» L : . N X . - e L

- P ' [ _~.w"" s . ‘,x . : .
Some calculators have hard w1red routmes for degree mmul!e second convers1ons but such rout1nes '

- ': . »

o e S
o

' .

, In solvrng problems itis possrble to _press the wrong keys in: what mrght be a lengthy procedure :

Hence the followmg steps are. essentlal in avordlng errors S ,

v -

‘“‘."\ ', . ‘.v 5. ST . J . Lo . ’/‘( . -
BRI NN ertedownthefmmﬂla e RPN STl

e o . LR o . R

2. <Substitute given- values. . * - - =

- 4 - erte"down answers to 1ntermed1ate steps ST
5.4‘_-Checkf1nal-ans“rers T T A

R S~ " A . '
FEEEEN L . L. P .
T R . e o

L . oS e

) ca Lo e

- . ."\\. o R

: ',\” . N N b o < '.':
= b
Lk :




EE I T N

g The “'fo‘ll_ow.ing e}Eerclsei shouldlllu&trate the _p'rccedure -
B . Given: - Triangle ABC with .
“ - 'angle-A = 138945’16™

. Sldeb = 14815 o :‘. / - |
,sldec = 62,340 i u -

e

' 5»Fincl: . Sldea )
IR ‘-.‘AngleB

Check answers .

- rUsmg the law of cosmes to flnd s1de a and angle B we have .

®

S . - - a2 b2 + C2 2. 2bC CO&(A) ) ,‘~) ‘ . S )

. 'ﬂf‘,.

‘n i

148 152 + 62 342 (2) (148 15\) (62 34) cos (1380 45’ 6”)

I3

e

N,
i)

21948 42 + 3886 28 (13888.43)

i

" 39723 13 TR R

o Here 1s the fus}; answer whlch w1th prac tlce may be. obtamed ina few mlmtes prov1ded the S
calculator has the necessary capabllltles Certain numbers may be stored forlater use f for flndmg

- » anglé B To fmd angle B we use the law of cosines agam tlns fime i in the form 5
LI . ,'~‘ o ‘ N __;f -
TR cos (B) E.,__._L___b__ PR

o '.Al . 2ac - .:" - l .‘ ° A\ -, 4 N

S _ 3972313 + 388628 - 2194842 SR R
R T24849.97 s BRI SO

21660 99 0.3716,7_067 o B

L cose} . 87167067’) 29, 34660 £ 290 20’4 C O SRR SRR S

L B = 29020’48"?? e e

S To check these answers students may recall a theorem from geometry that statesa relatlonshlp o :

" . “between fhe,angles of 3 tnangie and the slde opposlte these angles Th:s is formahzed by the law of
"*"smesas Lo T e S B e ’
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";nmumerable uses in trlgonometry In our example let
1Ehout the usual tape measure e
REO 0 o

Have a student with huget =pole dgainst the w.xll at end of hallway (B) Adjust target until it is m

lme of mght of tunmt JThis is Measure: h S RN SR
Drop target to toot of pole and tmvelse tr.msn: to foot of p019 Tdke the readmg Of dngle I 1 i
Knowmg-« gle r, and the helg,ht h we can (,dl'culdt)e the length of the h“”W“y S
I ’ v. ) ‘ ' - ”

. ’ .:’ - . ..._t_ -—‘>11 ] i

| - - .l_(,,\.n (rA),‘ - . | - o

| S o

S : - ~Therefore, s = o ° |
: o / L . - _ t-;m r o

-~ and length ol hdllway AB s + 2m'-‘
B The c.xlcu].xtor 18 Usdu] whcn; touchmg, the con(‘ept at the l‘dth of. the two sndes of a rn;,ht ern;,le
rem.umng vonst.mt [or ea(‘h ac uto dn;,le I'CL,¢II'(“0§S of. Lhe ieng,th of the sldm

\.‘!" . oy

s R Q-\‘“.-' R N T R _' ’ Lt

. I T L e ' . o - . . g
ERIC * - 0o = o T o

Aruitoxt provided by Eic:

- '-Usmg the calculator we ¢an e.mlv tmd tlmt dnﬂle L = 11 90960 or 110 54’ 25” The abové stcxted Y
T ratlos can be calculdted T h(, degree 5&01“‘& 'y is dependent upon Lhe number of\?hgxts retdmed
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. '1

Flll in the followmg blanks Use your Lalculator to express all ratlos as.

dec1mal fractlons, o P SRS

BE= __ - . SOE= BE/OE — SRR »‘
-»CF‘=~ . _._.._ OF = CF/OF =l

- Compare the three ratlos what dld you fmd" The ratxo 1s called a tdngent

CVEP
+

[

.r’"'

Gn{en rlght tnangle ABC‘ t., C = 900 L -
Use your calculator to determine -

~ all the other sides and angles of -
the tnangle from the dah glven ~

o
T
b o
S
=2

»a

1:,
N
N

-

e o
=
|
PA
o
e

A=

B

a = _ A
a =100 " - b
R S c

o C St

it

© 350
80°
550

=_125

= 200

110
1o




.. Given any triangle described by .th”e.'- diagram below:

)

: = o= e g ud Lhose parts of
‘bm A ersinBoo osin C L B

o the mangle not ngen Coe o L L

Apply the Sine. Law:

=103°>. 7 . a=8 "
= 36 L 't,'A".%f'2'2°‘-' . T "
.400, Ca= I N b = 90 .

-
NI

P wOw

g

S O

w o

o .©
[

boH

o

Usmg the Cosme Law solve the rollowmg mangles for the parts not glven e )

S dz b2+ c2._~'2 bc COS A . o U e . |
l ‘ .b . b2 = ﬂz +Ic2 - 2ac (\OSB : R l o . .. E T ; A ERR .' :’.\' ‘
. ¥e2 = 22 +7p2 -~ 2abcosC - ' SO T ' R

It

= 85 - e =105 . - “b\_A?sn‘: 510 S LT
6 - oL ¢c = 3 ’er - 1100 IR o L .

0o N
oy -l

cooe ! Co v

To 'f'md the radi‘uq ol the circle mseribed in a Lriangle,_usé‘the formula: *

\/]s»-d)(s-b)(s.-() . LT , .

- o - - - . zl,-qu_*_C».,
' 3 whcre § = Al

N 3 N Wl W 2
v ) . . v M

~

« - e . ~Find the radii of circles inscribed in triangles whose sides. meas‘ure: .

a=34 b=2 =16
a =15 ...« b =55 " = 66
a=13 . b=12 =9

|

CONJH
~
(@]

(o]

l'md the mcdsure ()t the angles of the: tn.mgles, whosé s1dc measures ure glven '11)0\!0
(use:the (‘osme Law (md the bme de) : - .

SRR ST T
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" The area of a {riangle is given by the formula " -~~~ - " -

1 A=Jde a6 be-0 3

o

”

- - where s

- T . B

% @tb*re) o T

of the triangle. Find the area of each triangle. '

4]
i
Nan
N
i
o
[T
=,
o

60 -

T
[
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» - _The student must be cautloned however that because the m1n1-cal
S ';down the number i in the dlsplay is in reverse order»tmthe letters eal ,
deslred word The numbers and the letters they represent are as follo

. 'lncluded Students mlght make a separate hst of such Tnames.-

- _: As other wor\s are dlSCOVGtGd they can be added to the mxnl calculator vocabulary llSt

= 5 words wh the mml-calculator is held ups1de ‘

",:-lﬁ"- s

ulator must be' turned ups1de i
represents when spelllng a,

o—->o B S R o0
' '.'.f : 1 -—»I , R ': 4 =T 1. }8 *"*B ,} ,:: .

\

A partlal(Z llst of calculator vocabulary is glven 1n‘alphabet1ca1 order A few rop‘ervn.ouns,’haye"been

. ~»‘. . . . e

T 0 g
Yo

x},\ﬁ\( f,@ CALCULATORVOCABULARY PARTIAL oo |

o Number

I

r

!
938 ':aBEG.

l

r

"'_j37319173 | ELIGIBLE: I 040404

’.,3'_1573 SYELSIE . | 0.804---

“339 . FGEE .} 304" e
o ...35339 | GEESE.: '~ | 904" .

00789 0 bIGEL 1 37047

Wg{d Number Word = Number_" 'Wor‘d B Numbe

GIGGLES 0.04

GILE= .. |'3504 ~'°

! GLEE v |1 ..
VGLIB. L7710

Ly GLO sl

.GLOB - - | 3751

“GLOBE - |337

" GLOSS {937 =

GO .1 3781937

‘hoO " b 37.90
I "hOSE = ' | 335 -
S S 7135
| JILLG o o) 32135
. IS . . 345 -
| ISLE ... | 17345
y _LEE ; ~ 77145 ‘
. LEG. 1 3045 .
) ! .LEGIBLE . 518045 \ I
GOBBLE 18T | LEI- o150
1 GOES - - |5537 | LESS 1 39315
: GOGGLES 73817 - LIBEL 4915 - N\

I

|

|

I

|

1

1

1

-

BE. \ ~ 5379919
CBEE . yiono| 7139
\ 3379,;_]
"BELL ;&' | 8179 -
BELLEF?. | 079 .,
TEBIB . | 78079 -
TBIBEEST - 38079
{BIG - | 55079
SUBILGES T o
ClBILL <. | 3718809 @
I BILLs 5309
| "BLESS ~ | 5379909
| BEISS. 7| 0.09
| BOB s d509.
t BOG © .- | 34,
| BOGGLE & | 7334°
7108 | BOIL.. . | 5134
|
|
|
|
]
|
b

GOOQ .. 317 LIE . . [ 17715
GOSh * 0.7, LO ™ -| 0715
hE 1807 . SLOB . | 15 .
i hEEL 907 LOG . 3215 )
hEIS - 0907 . | LOGO 1872215
hELLO - |7707 ° LOLL - 491375
hI - . 85007 .  LOOSE " | 0.75
L hiGh " |-8507 - ' LOSE- - | . 8075
RILL @ |5507 = . '-'..'LOS_S\ o | 8075
Senisc oo Moo 45075
hISS | 35380 ! OBESE . .05
“hO ‘-F'*'. © 1391780 . J OBLIGE | 805
- hOhOhO ~ *[553580 - +INOBSESS .~ | = 7105
hOBBLE {40, . OH - ...|" 705 -y
hOBO - - 0.140 . JOHIO ~ ... | 8705 -
hog -7 1 710- OIL " . | 0.705 -
hOG - - | 870. .° 1 OLE. - 912

"BOO. | 0.7734
‘BOSS - | 14 . -
EBB - - |" 4914+
v EEL 7714
"~} EGG .| 514
1-EGO: - 5514
EL .. 04

T3 ‘pLLL o '378804

s
e
H
|
)
it
!
|
|
|
i
I
|
i
|
1
|
|
|
!
1
|
[
|
I
!
-
0
l
o
o
T
N
)
M
e
aE

- Lo ’

hOLE* 103707 7, ouko - 100
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L Note In order to enter words ending’ w1th the letter “o” tlrst press the dec1mal pomt key 5
. ',‘ ',.,egl J |7] L7] [31 l__-]“spells”hELLO : -

Examples

'." L You can be stung by a “125 + 250 37” T ‘
N S . ‘ The klllmg took place between Halloween and Chrlstmas The .v1ct1m S last word was"'f:" =
o “(4002 097) X 2” P tE PR 1" T o

S

SRR The oppos1te of skmny is “20 x (2 X 302 e 31)” "’:r e ’7\":'}2; Pl

WORD PROBLEMS TO MAKE YOUR CALCULATOR TALK'

‘?,.-«" s 7-;

SEo , 1 If you make $2 885 90 a month for 20 months what have you got" (multlply\)\

\ P

" 2 ‘There are 128 f1remen at a bu11d1ng fire, the average temperature of'which is 418 degrees | O
g ‘ L .;._"-~The bulldmg burns down Wb‘at d1d‘ the fxremen forget” (multlpl}h) P x\ R T

Oy N .
Y Lo t“

'.’

: _ "If a man. walks 2,946, 973 mches per mont‘h for 18 months what does he needt replace”
| ‘:-;;;;.(multnply) o *?" R T T A I ,l- AR

[ 1"., L . -~ N l'

4. '_"If the work eff1c1ency of an elf is 001924 and Santa 1s down to hls last 21 elves, what W1ll :
. hesay? (multlply) T S UMY S AR

e 273 yards w1de"“(720 X 5) + 273

e

o 5 : -”-What European river is 720 miles long, an average of 5 fathoms deep, and an average 0\\‘ : :‘5. 3

6. What Amerlcan Umverslty was founded in 1865 w1th 247 transfer students and 78 fresh
S man? (1865 X - 247) + 782 o R R S

T It 888 men spend 52 weeks on board sh1p and then in- the next 2 days take over the Shlp,
‘whatsthe Captams name? (888 X 52 + 2) . S \ oo

.

-What are you llkely to be after 5 days ofa', 076 calorle d"iet” (multlply)

N

: 19. . Ifa lion’s cage has 35 007 552 bars and 18 fall out where s the lion? (subtract)

o s
‘.\ N
. .
\ e
L T
1 RV
"a
: 116
hY




' rtor, turn the‘

calculator upslde down and read your answers

. 1 "‘«" What is the ghost s favorlte word" -

',"-Calculate 1 84 = 23

i 2 _’- ‘."'Whal did the soc1ety lady call the hobo" L L
“',Calculate 1938 X 25 X 4 + 24

N 3 'What dld the doctor tell Robert s mother" . . T

’Calculate (5552 + 520803) X°93 + 70804

N :

| 4 | What did the Casmo boss thlnk ashe watch‘ed lelham wmnlng at he game tables his

" Vegas? .,

"f':"_":Calculate 7 Tx 5 x 100 +. 77718

' 5 S 'When the ghost frlghtened the httle glrl what d1d she say"' f_ "

.
L
L .

- -l'_-Calculate 007 X 0111 X 5 + 000123

e . . 6 :77“, -Where d1d You get gas today"

o Calculate ]42 15469 X 5

"~."(',,_Calculate 32159 X 464

.

/\

or’ 284 02212 X 2 5

'
-t

O

\').

a0 7 What are the two 1mportant dates in the development of Amerlca 7. R
- (Read answers rlght s1de up) B

2

»
-

N ACALCULATING STORY B

,..',Dlrectlons Solve each of the followmg thlrty two addltlon problems uslng your calculator Turn

the unit upside down to read each’ mlssmg word from'thé story. Place th
blanks Ralse your hand when you can read the entlre story.

ﬂ;:r (22864 ,é; 70,084
1114954 . +0.056
'sngIV.,wfeﬁ‘MM7
¥369 ‘. +2278

9. 810 - 10.

Cox .8 +19354

13 218 140 1278,
o+287 0 0 +I8o2

17, 42015 18
434630

L

‘91, 12 22

38384

2'1.318'-' ; |
+3220°

220 0146

3. 0321

T +0,232

7. 21013
+16725 -
1100413 7

. +0.602 .-:. v’.- R

',:15.’54271‘"§f,

19. 5101
S H 704- B

“93, w018
ochamy

LR YR

words in order in the v

4. 3860

8. 24827\ ';'l
12, 2813303 * | |
+ 2505501 ‘

S16.c2182
4 1553"' '

-_+06261

é0137
+ 7581




et

28, 2514 ”3_'v.“,‘
+3098. . 1

95/ 421 gp 9999 0 oo
St x860 Lfr35112a='“

31485
+21590j3;«

o290 21,566 80, 4115 3__ . 3850 32 21215 N
e / - N - 432138 - . ., +3620" j" < +1658 . M +34163 A
Deep gn the E " belt of southern __ Farmer Jones llVES w1th h1s famlly upon
, named for the’ famous.___.___ barons' ,whose wealth also is derivnd froun
* the @ gt Farmer Jones, has been on the watch as several of ln L s Seling
fearfi the farm. ¥ wife, o d- southern vhastiesa .. . of . around’ -

v, ueul\ of eac. .1 allelLu»d in the to alert the famlly in case they tr1ed tc; stray “We . _;.
need a watc-hman they' all agreed -

~ .
a

One sunny afternoon the Joneses‘were busy at the1r
““about to - frlet of for-lunclr Jumor arrangmg hlS collebtlon and: Farmer Jones -
tehdlng hJS, Suddenly, SlS heard commg from the porch “_"___ 17 she called.
% 1 she was answered Before her'stood an old ; crymg “Why do" you cry"" she asked .- ,
g have suffered a tremendous’. Loa P ’, $hid the man’ My _were too high for me'to’ pay and - * :?“\_' T
my poor 'vv1£e and children are hungry 1 have tried to get a Job but Tve. ‘worn the .= down '
L on my from walkmg so many mllesﬁI m wrllmg to ‘work for.. money ‘than’ others Just o
T ) to support my famrly l wrll plow, dlg harvest the crops or tend the anlmals Tl S

©3

practlcmg on her Mom

Ve

-

: “My father needs a shepherd” 'replled SlS and she ran tO the 1dea t° her father

. - . 3 1

FarmerJones agreed to hire the old man and proved to be a good by 1nv1t1ng the ent1re ;

famrly to Jmn him'in his mgs of food shelter and comradeshlp No longer d1d the cows stray |
; and everyone 11ved happlly ever after - .

P .Ellice Lansman
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