Introduction of the Calculator

Schools and teachers will have to answer these among other questions
before introducing the calculator in the classroom.
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What is the purpose of the calculator in the classroom?

Who will use the calculators?

To what extent will the calculators be used?

What new things con be done or what things can be done more
effectively with the addition of calculators?

What pitfalls will possibly occur because of the use of the machine ?

What security problems require ottention?

What considerations need be given in selecting o calculator ?

What public relations work needs to be done with parents before introducing the
calculotors ?

Classroom Uses

Some of the ways in which electronic calculators moy be beneficial in the clossroom include:
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{mmediate reinforcement for checking.

Accuracy of computation.

Analyze computatianal steps.

Develop and reinforce estimation skills.

Leorning resource for self-discovery ond exploration.
Explore patterns of numbers.
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7. Motivation ond success.

8. Introduce order of operations ond use of parentheses.

9. Approximate ond find square roots.
10. Study stotistics, exponents, consumer topics.
11, Compute perimeter, orea ond volume. c.‘\/
12. Round decimals and find percent. l

13. Calculations in problem solving. O g

Selection of a Suitable Calculator

in selecting o calculator for classroam use, some considerations
should include:

1. What functions are needed?

2. Hos the calculator o flooting decimal point?

3. Does the mochine hove o constant key or o key which
performs this function?

4, Whot logic does the machine use (algebraic, orithmetic, reverie

polish)?

s on odoptor avoilable for the machine?

is the disploy cleor and large?
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Care of the Calculator

1. Check to ensure the switch is off when
the calculator is not in use. \ 1
2. Use o finger ta push the keys - -
not o pen or pencil.

Before Using the Calculator
When exploring the calculator before use, check to see:

1. That oll disploy lights are working (a row of B's uses all the
lights.)

2. Thot the calculator is functioning correctly (do o few large

multiplicotion questions for which the answer is known).

Whot the calculator does when division by zero occurs.

. How the mochine indicates an overflow.

If the colculator is programmed to round or truncote decimals.
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Multiplication

You may use your calculator to find the product of numbers in o number of different ways.

Find the answer to the following questions by putting the numbers directly into the display
and using the multiplication key .
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23 x 46
16 x 54
256 x 4569 =

Another method of multiplying with the calculator is finding partial products and then finding
the sum of the ports. Can you see where all the numbers come fram in these examples? (Note the
place holding positions of each multiplicond.)

23 12 43
x 46 16 56
18 (6 x 3) 24 08 (56 x 43)
12 (6 x 2) 6 72 (56 x 12)
12 (4 x 3) 6 88 (16 x 43)
8 (4 x 2) 192 (16 x 12)
1058 2 05 84 08

This method of multiplying will be very useful
when the product of two numbers is too large for the
colculator display. It will be possible to find the answer
using o calculator,

Find the product of each of the following:

o. 12 345 x 67 809
b. 246 813 x 135 M2
c. 473 625 x 694 537

Estimation

Estimation is an important skill in mathematics. Use rounding skills to help you select the
lorgest number in each row. Use your calculator to check your answers.

38 x 52 12 x 88 29 x 61
502 - 347 651 - 459 298 - 147
352:23 82 :6 1468 = 72

Large Numbers

Find the value of these expressions:

63 =

g5 (2+1)5 - (12-8)3

7 -

10! = 0.000006 x 0.00033 x 17 000 000 (Scientific
0.0034 x 1 100 000 000 x 0.00004 Notation)

Which of the following are Pythagorean Triples?

10, 24, 25 16, 24, 30
6,8,10 423, 1064, 1145
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Unit Price
Find the amount saved by buying the larger size.

2 kg for 68¢; 5kg for $1.39
3 mfor $12.48; 10 m for $35.99
12 cc for 79¢; 39 cc for $2.50

Which is the better buy ?

156 g for 45¢; 392 g for 87¢
10 kg for $2.99; 25 kg for 57.45
180 ml for 12¢; 500 ml for 38¢

Fractions to Decimals

Use your calculator to find the decimal expression for these froctions:

1 - 1
3 5 9
Z = - % ,2_ -
3 9
- . 3 -
7 5 9
2 5 9

Order of Operations

Use your calculotor to perform the indicated operotions. Enter the numbers ond operations
in the order in which they oppeor.

44+5+3+3=
4+ 4x6:4=
12-43:2+3=
7-3x6:3=
Use your calculator to find the value of each expression. Keep in mind the correct order of

performing operations. Rewrite each question using parentheses to indicote the correct order of per-
formance.

4+54+43:3=
4+4x6:4=
12-4:2+3=
7-3x6:3=

Put signs (+, -, x, %) in the blanks indicating the operation to be performed to make true
statements. If parentheses ore required, shaw them. Use your calculator to show your work .



4 5 8 3=29

4 4 6 4= 2

12 4 2 3=18

% 3 6 J= 2
Percent

The manager of Ace Hardware recently announced price increases for o number of articles.
The original ond new prices are given. Find the amount of the increase in dollars ond percent.

Original
S 40
$348.26

Amount of
New Increase
$ 45
$696. 56

Percent
Increase

A local store advertised o month-end clearance sale by

listing the percentage reduction of various articles. Find the

aomount of the reduction and the sale price.

Original
S 65
S 99
$1256.89
$175.20

Change the following percents to decimal fractions.

Functions

Percent Amount of
Reduction Reduction
20%
331/3%
10%
25%

34% =

67.3% =
0.06% =
132% =

Use o colculator to complete the following tables:

(x, y)

2x + Jy + 4

(2, 3)
(0, 0)
(4, 1)
*(-1,3)

Equivalent Expressions

Sole Price

(x, y)

X+ XXy

3,2
(5, 3)
0, )

Mork the expressions that ore equivalent to the goal expression. Use your calculator to check

your onswers.
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48 x 24 27 x 5

2x2x2x3x2x2x2x2x3 2010) + 41) x 4(10) + 8(1)
24(40 + B) (50 x 24) - (2 x 24)

20 x 52 50 x 22

alb + ¢) axbxc

ac + ab bo + co

(c + b)o oxbxl+axcxl

Rules for Divisibility

All even numbers ore divisible by 2 with no remainder. It is possible to stote a rule for divis-
ibility by 2 which hos no exceptians. The rule con be stated as fallows:

Rule: A number is divisible by 2 if it is on even number.

Another rule that most people are familiar with is the rule far numbers that are divisible by 5.
Try these on your calculotor. Answer yes or no os to whether or not the numbers ore divisible by 5.

200 56 14 685 280

Con you state the rule?

Rule: A number is divisible by 5 if it

Now try these!

Con you find o rule for numbers that ore divisible by 9? Use your calculator to help you
onswer yes or no as to whether ar not these numbers are divisible by 9.

123 126 18 270 234

Find more numbers which are divisible by 9.

Exomine carefully those numbers which ore divisible by 9. Can you state the rule?

Rule:

it is possible to state rules for divisibility by 3, 4, 6, 8, 7 (this one is difficult). How
many rules con you find?
Square Root

Some calculators have a square root key. However, it is very easy to find the square root of
o number using your calculator without using @ square root key.

Let us find the square root of 320.

1. Guess a number which yau think will be clase to the square root of 320. (e.g. 16)
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Divide 320 by the number you selected.
{e.g. _29: 20 . —
16

If your guess is the some os the square root of
the number, the quotient should be the some os

your guess.
if the number ond the quotient are not the some: 3
3. Add the quotient and your guess ond divide “ — y ‘
by 2. le.g.200|6218) ===
2 O o =
4. Divide 320 by the new numbers.
te-g- 320 _y7 777
18

If the divisor and quotient are the same number, you have found the square root.
If they ore not the some:

5. Add the quotient ond the divisor ond divide by 2. (e.g. 18+ 17.777
2

=17.888

6. Divide 320 by the result.
7. Continue this pottern until the desired accuracy hos been obtained.
This method of finding the square root of @ number was developed by Isaac Newton, hence,

the nome "Newton's Method" of finding the squore root. Use "Newton's Method" to find the squore
root of the following:

0. V850 c. 43456
b. J29.63 d. 0

Cube Root

It is possible to find the cube root of @ number using o method very simiior to the one used for
finding the square root of a number.

Let us find the cube root of 320.
1. Guess a number which you think will be close to the cube root of 320. (e.g. 5)

2. The number = guess = guess + guess T 3.
(e.g. 320 2 525+ 5+523=7.6)
If your guess is the some as the cube root of the number,
then the answer from step 2 cubed will equal the number.
(e.g. 7.6° # 320)

If your guess was not the cube root, then:

3. Repeat step 2 using the result from step as your
new guess.

(e.g. 320 2 7.6 2 7.6 + 7.6+ 7.6 33 =6.9)
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4. Continue this pottern until the desired accurocy hos been obtoined.
Find the cube root of each of the following:
o. 2197 c. 515
b. 65456 d. 3003

Number Patterns

Many interesting number potterns con be exomined quickly with the use of your colculotor.
Try these. Use your colculator to find the first three or four onswers; then complete the pattern without
doing any actual colculation. When you have finished, use your calculotor to check your onswers.

I x 1= 66 x 66 =
11 x 1) = 666 x 666 =
1M x 11 = 6666 x 6666 =
1M x N = 66 666 x b6 666 =
111 x 1Y 11 = 666 666 x 666 666 =
1111 x 111 = 6 666 666 x 6 666 666 =
T 11 x 11 =
111 x 1111 3 =
NI N x 11 =
37x 3= 37037 x 3=
37x 6= 37037 x 6=
37x 9= 37037 x 9=
37x12-= 37037 x12 =
7 x15= 37037 x15 -
37x18= 37037 x 18 -
37x 21 = 37037 x 21 -
37 x 24 = 37037 x 24 =

Find P . whenn=2, 3, 4, 5, 6, 7.
Con you state o rule for the highest common factor of the onswers?

Rule: n3 - n is always o multiple of

Find x2+ x + 41 whenx=0, 1,2, 3. ..

Is the result olwoys o prime number ?

Nimble Nine

The number nine is o foscinating number. Con you find the pattern for the following ofter
doing only two or three on your calculotor?



123456789 x 9 24691358x 9=

x 18 < 18 =
x 27 = L 27 -
e x 36 =
::j: x 45
x 63 =
x 72 =
x 81 =
99999 x1 = 9 x 9 = ' .
x 2 = 99 x 99 =
x 3= 999 x 999 = % -
x 4 = 9999 x 9999 =
x5 = 9 999 x 9 999 =
x 6 = 99 999 x 99 999 =
x 7 = 999 999 x 799 999 =
1 -9 = 9%x 9+ 7=
2 -9-= 9 x 98 + 6 =
3-9-= 9 x 987 + 5 =
4 19 = 9 x 9876 + 4 =
5=9-= 9 x 98 765+ 3 =
6 -9 - 9 x 987 654 + 2 =
7-9-= 9 x 9 876 543 + 1 =
8:-9-=
9 29~

Motivation and Fun

Most numbers on the colculator, when looked ot upside down, resemble letters of the alphabet.
The letters represented ore:

! 3 4 5 7 8 9 0 2
with o littie imagination

| E h S L B G O Z

Students con write problems for other students to solve; math skills con be reviewed, codes
can be decoded, etc.

From Games. Tricks and Puzzles for a Hand Calculator

What did the cannibals soy when they saw their dinner guest getting angry ?
228440
4

-1.66 =
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What did Snoopy odd to his doghouse os o result =,
of his dog-fights with the Red Boron?

{3 x303+50)7x8-=

What kind of o double doesn't o golfer want ot
the end of o round of golf?

1956 x 4+ 153 x 4 =

From The Calculator Book

A dingaling

562 + 8% + 243968 _
23 —

Good for travel in o winter wonderlond

25(18765 + HIIS)* 653
4

Enter your age, then double it. Now add 5 and multiply by 50. Add the omount of change in
your pocket, up toone dollar. Subtract the number of days in o year; odd 115; divide by 100.
Result - your age, then o decimal, then the amount of change.

Choose o number; odd 10; multiply by 2; divide by 4; subtract 5; multiply by 2.

Games with Calculators

A few games that con be used in the clossroom and that will reinforce computational and
estimation skills ore cited here.
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Nim

The original gome of Nim wos ployed with a pile of sticks. Ployers took turns taking one,

two or three sticks from the pile until only one stick remoined. The ployer hoving to take the lost
stick lost the game.

A similor gome con be ployed by two people using o colculator. The colculator should reod
0 4o begin the gome. The first ployer pushes the 1, 2 or 3 key, followed by the + key ond haonds the
machine to the second player. This ployer pushes the 1, 2 or 3 key, followed by the + key ond honds
the calculator'bock to the first player. This continues, ployers alternating turns and adding !, 2 or 3
until 21 hos been reached. The ployer moking this total loses the gome. A simple variation to this
but chonging the winning strotegy would be to have the player moking 21 win the game.

To make the gome more difficult or for variety in strotegy, use other keys ond o different goal
number, e.g. Usel, 2, 3, 4, 5, 6 with goal number 50
Use 1, 4, 7 with goal number 50

One Only

Eoch player uses his own calculator. Select o number and using only the selected number key
ond ony of the function keys (¢, -, x, % or =) get the colculator to read some pre-selected goal
number.

Example: number 4; gool 13 (4x4+4 34+ 4+ 4)

Yhere will usuolly be o number of woys to get the goal number. A possible voriotion would be
to achieve the goal in os few moves as possible.

Zero

A gaome to develop estimating skills ond number oworeness con be ployed by one person using
a colculator. Select any six-digit number ond put it in the disploy. Using ony operation (+, -, %, =)
ond ony two-digit numbers get the calculator to display O in four moves. A move consists of one
operation with one two-digit number. Multiplication and division by 0 ore not ollowed.

To moke the gome more difficult do not allow any two digits in the six-digit number to be the
same.

One Hundred

The object of the gome is to use each of the number keys once with any combination of the
function keys (+, =, x, 2, =) to get the calculator to read 100,

Many variations of this gome can be played.

Exomple: use the number keys in ony order
use the number keys in order from smallest to lorgest
use the number keys in order from lorgest to smallest
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