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CHAPTER I 

INTRODUCTION 

The purpose of this work is to present a method of 

teaching slide rule operation which is superior to most 

methods now in use. Throughout this paper the method shall 

be referred to as the counting method. The most prominent 

features of the counting method are: 

a.	 The problem of locating the decimal is completely 

integrated with the problem of determining 

the digits. It is usually treated as a com

pletely separate operation. 

b.	 Multiplication and division are treated as one 

step operations rather than three step 

procedures. 

c.	 The notion of combined operations is treated first 

with binary multiplication and division as 

special cases. This more general approach is 

much more efficient and in the long run 

simpler than the conventional approach. 

d.	 Decimal placement theory is simplified and greatly 

extended. 

e.	 The method does not presuppose a knowledge of 

logarithms and has been taught successfully to 

students in high school, junior high and even 

in upper elementary school. 
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The section "Slide Rule in Texas" in Chapter I gives 

a brier history or the development or the counting method 

and describes slide rule competition in Texas. This c0m~e

tition served as the motivation ror the development or the 

counting method and when its development was complete, 

became an ideal laboratory ror thl~ te~ting of its efrective

ness. The cumulative results of these tests indicate that 

the counting method is superior to all methods known at this 

time. They also show that the counting method as well as 

many others are rar superior to the estimation method which 

is the most commonly used method for teaching slide rule 

today. 

Chapter IV presents the estimation method through a 

series of quotations rrom its advocates and the result~ of 

another experiment which again proves the inroriority ur the 

estimation method. 

Chapters II and III which present the counting method 

are written to the student. These instructions have heen 

written in language simple enough to be understood by high 

school or junior high students, yet; they are extremely 

errective and completely general. The simplicity or presen

tation along \'1ith the large number or pra ..~tice problems 

supplied greatly increase the student's chances to become a 

successful slide rule operator. 
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For the benefit of those ....ho think the rules stated 

here should be proved to the student by logarithms before 

they are used, it should be emphasized that the rules stated 

are true statements \"lh10h are the postulates for the count

ing method. By actual connt, there are more assumptions 

which must be made to dnvelop the theory of loearithms in a 

reasonable length of time than there are rules to accept whln 

employing the counting niethod. The question then is not 

whether certain statements should be aceepted without proof 

but which statements should be accepted without proof. 

The next objection to the idea of teaching slide rule 

to students without a previous kllowledge of loearithms is 

embodied in the statCI\I11nt I "They rca.tly do not understand 

,...ha t they are doing. II '1'111 s sta temcnt means tha t they place 

their trusts in a different set of postulates, and conse

quently, cannot give the objector an explanation which will 

satisfy him. Some of these objectors would have trouble 

explaining how junior high students who do not understand 

what they are doing can work problems twice as fast and more 

accurately than their critics; however, these students do 

under:3tanci what they are doing well enough to explain it to 

other students in such a way that these Gtudents caJI also 

work slide rule effectivGly. 

Despite the differences of opinions concerning tech

niques, the long term goals for the student are the same. 
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Students who have learned slide rule by th~ counting method 

before being introduced to logari thms have in eV01'Y case 

been exceptionally successful in the study of logarithms 

when they were pre3ented in other mathematics courses. The 

fact that they could operate a slide rule efficiently gave 

them a greater interest ~nd appreciation for logarithms than 

their classmates for they had applied logarithms hundreds 

of times and wondered what really mado their slide rule work. 

Another factor has proved to be surprisingly impor

tant. When a student becomes an efficient slide rule 

operator, because of this unusual skill, classmates and 

teachers begin to oxpect him to excel in other areas of 

mathematics as well. The sturtent soon begins to believe 

thl s himsel.f, and cOl1Gequently, works ex tra so tha t he I ... ill 

not disappoint his teachers, his friends, or himself. Tho 

fruit of this extra work is additional knowledge which 

brines with it better grades. These better grades further 

convince him that he is an excellent mathematics student 

and by this time, he actually is. Thus, success breeds 

success, and in the long run, the student who learns slide 

rulG by the counting method not only becou.~s competent in 

slide rulo usc and the unders tanding of logarithi:lB, but in 

many othiJr areas of mathemilt::tcs as well. 
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The chief feature of this paper is an amplification 

of the theory by the presentation of an abundant "number of 

carefully planned problems which will fix each idea in the 

student's mind to such an extent that he will be able to 

operate the slide rule with as much ease and confidence as 

he now does addition or multiplication. These problems 

have been designed to allow the student to progress slowly 

at first but to gradually grow into an extremely proficient 

slide rule operator. These problems will ground him in the 

fundamentals, then confront him with special cases. By the 

time he reaches the end of each section he will be prepared 

to easily and efficiently solve all problems of the type 

studied. Many new ideas are developed in the problems and 

the student who does not work the problems will find little 

meaning in \'lhat he has read, and consequently, will 500n 

see no sense in the methods. employed. The longer problem 

sets are divided into five parts, A, B, C, D, and E. The 

student w'ith less time may work only the "A" problems. 
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SLIDE RULE IN TEXAS 

In the fall of 1965, Jimmy Tang, a high school 

junior, completed a thirty minute college slide rule test 

with 100 per cent accuracy in two minutes and seventeen 

seconds. Itt the time, Jimmy was a student at The Kinkaid 

School,a private school in Houston, Texas. The test on 

which Jimmy demonstrated his amazing speed and accuracy 

had been constructed by Burt Frazer. Head of the Depart

ment of Engineerlng Graphics at the University of Houston. 

The test had been used £01' a number of years as a mid

semester exam:llla tion in freshman Engineering Graphics 

taueht by Frazer. It covered the operations that can be 

performed using the C, D, CFt DF, CIF, CI, DI, A, TI, and 

K scales of a slide rule. In a discussion of Tang's feat, 

Frazer sta.ted that his college students had always 

complained that the test was too long to be completed in 

the thirty minute time limit. 

An article in The ~ous~on Post quoted Tang as 

saying that he attributed his success to many hours of' 

practice and the counting method of placing the decimal 

whio:1h was developed by his coach, Don Boles. 

Exceptional skill with a slide rule is not at all 

unusual among high school students in Texas. The Univer

sity Interscholastic League, ref~rrcd to in Texas as the 
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UIL, has sponsored slide rule contests for the past twenty-

three years. Programs designed to prepare students for 

competition in this contest have allowed hundreds of high 

school youngsters to develop skills in operating a slide 

rule which never cease to astound the college professors· 

and professional engineers who are considered to be the 

slide rule experts. The following excerpts from the 

Constitution and Contest nules of the University Inter

scholastic J..-e~~!le of 1969-l2.1Q will familiarize one wi th 

the organization sponsoring this contest. 

Hhat is now known as The University Interscholas
tic League was first organized in December, 1910, at 
the State Teachers' Meeting at Abilene. Each year 
since then it has been organized by a bureau of the 
Extension Division of The University of Texas at 
Austin. For the first year the League's activities 
Wf:Te confined to deba te s among high schools a:f1'il
iated with the University. The following year con
tests in declamation were added and membership in 
the Lsague was thrown open to all the public schools 
of the state below college rank. Subsequently there 
were also added contests in various fields, suited 
to schools of different types, until the present 
schedule of contests was evolved. 

During the 1968-69 school year 2,954 schools 
registered for participation in I.eagua contests. 

The League covers a larger geographic~l area, 
serves more different types of public schools, 
schedules a greater variety of contests, holds 
larger meets and a larger number of meets and en
J0yS a grea tar school membership than al~y similar 
orGanization in the United States. Its purpose 
is to organize and direct, through the medium of 
properly supervis~d and controlled contcats, desir
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able school activities, and thereby assist in pre
paring pupils for citizenship.l 

About 1,000 of the UIL member schools participate in 

these slide rule contests each year. For the purpose of 

compe~ition, these schools are divided into five classes or 

conferences according to school enrollment. Then, theapprox

imately 200 schools in each class are divided geographically 

into four regions. Each of these regions will contain from 

thirty to eig-h ty schools. The regions are then div.ided in to 

districts so that each district will contain from six to 

ten schools. The idea1 number of schools in a district is 

eight. The district is the basic unit for competition. 

The district slide rule contest is held each April and 

is a part of the literary spring meet. At a district meet, 

the most academically talented students from each school 

compete in twelve literary events. These events include 

slide rule, number sense, science, typewriting, spelling, 

shorthand, ready writing, debate and four individual speech 

events. A trophy is awarded to the winning school, and 

medals are presented to the individual winners in each 

contest. These \'finners advance to the regional meet and 

the winners there qualify for the State contest. 

1 
Constitution and Contest Rules of the University 

Interscholastic League for 1969-1970 (Austin: The Univer
sity of Texas, 1969), p. 6. 
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Any student who participates in the State meet 

becomes eligible for one of the scholarships offered by 

The League Foundation. This scholarship fund, established 

in 1962 in an effort to entice the academically talented 

students of Texas to attend college in their home state, 

now off'ers $200,000 in scholarships annually. The avail

ability of these scholarships has greatly increased the 

interest in all UIL 1i t;~rary contests and is an important 

factor in the overall improvement of student performance 

on the slide rule test. To avoid any misunderstanding, it 

should be stated that the League Foundation is spon~ored 

by private enterprise and is not a part of' the UIL. The 

purpose of the league contests is not to screen scholar

ship winner!3. 

En::h lTIL slide rule contest is conducted in accord

ancs with the following rules. 

1. Representation.--Each member high school in 
the University Interscholastic League is permitted 
three contestants in the district meet slide rule 
contest in the particular conference to which the 
3chool belongs. 

2. Eligibility.--In addition to satisfying the 
eligibility requireocnts for literary contestants 
as set forth in Article VIII of the Constitution 
and Contest Rules, only pupils in the eighth, ninth, 
tenth, and eleventh grades in tho eleven-grade 
sChoal systems and only pupils in the ninth, tenth, 
eleventh, and twelfth grades in the twelve-grade 
school systems shall be permitted to onter this 
contest. 



---------

10 

J. Contest Problems.-

a. All regular contest and tie-breaking contest 
problems and corresponding answering keys shall be 
provided by the State Office to the director 
general in a sealed envelope which shall not be 
opened until after the contestants are assembled 
and are ready to begin the contest. 

b. The contest shall include all manner of prob
lems involving only the following slide rule oper
ations: multiplication, division, squares, cubes, 
square roots, cube roots, and placement of decimals. 

c. The regular contest shall consist of 75 prob
lems of such difficulty that only very seldom will 
a contestant complete them in the JO minutes 
allowed. In each contest the problems will be 
simple at first and then become more complicated at 
a fairly uniform rate as one proceeds toward the 
end. 

d. The tie-breaking contests shall consist of 
about 15 problems similar to those found in the 
regular I~ontests. The time allotted for these tie
breakint; contests is 10 minutes. These tie-breaking 
contest problems automatically accompany the regular 
problem envelopes, exception, see 5q. 

L~. Slide Rule Permi t ted. --Any type of standard 
slide rule without special accessories is permitted 
in the contest, whether it is straight or circular, 
wood.en, plastic, or metallic. If the con.testant 
desires, he may use more than one slide rule during 
the contest provided that each rille used is of 
standard make with no special accessories, such as 
additional indicators or special scales or markings. 
The use of any non-standard slide rule or non
standard equipment is prohibited. 2 

The rule s for grading are sOElcwha t cOliJpl ica ted and 

are included as Appendix B. 
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Each district contest serves as a ~ie1d study which 

compares the teaching "methods o~ the eight teachers 

assigned to prepare students ~or the district meet. Each 

teacher has a common goal. This goal is to teach his 

students to operate the slide rule as accurately and e~~i

cient1y as possible. Once a teacher is given this assign

ment, he surveys the literature and chooses what he 

believes to be the best teaching method available. He is 

highly motivated to choose the most e~~icient method 

because he knows that his teaching will be evaluated at 

tho end o~ the year by the per~ormance o~ his students. 

This evaluation is unusual in that it is not made by the 

teacher himse1~ but by an outside source. Furthermore, 

this is the only area o~ hi s teaching \",11ere his work can 

be co~pared to the work o~ his peers. 

For twenty-three years 1000 coaches each year have 

worked on the problem o~ developing a better method ~or 

teaching slide rule. ~Iany of' those ,.,.ho have been more 

succeBs~u1 have shared with each other their successes and 

their ~ai1ures. Each one tries to improve on the work that 

he has done in the past and at the same time to outdo all 

o~ the 0 thers. Each year a 11 tt1e ),10rO is loarued and more 

progress is made toward ~irtding the most c~ficient and 

e~~ective way to teach slide rule use. Granted many of the 
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23,000 teacher-years of work have resulted in duplication 

of labor but many have not. This point is prove'd each 

year as the student performances improve, and the existing 

records of achievement arc broken. Many excellent teach

ing methods have evolved from this contest. The perform~ 

ance of the students each year clearly proves that a 

tremendous advancement in slide rule teaching techniques 

has occurred as a result of the UIL Slide Rule Contest. 

Among the many slide rule experts who have developed 

through participation in UIL slide rule contests, those 

who have studied the connting method have been the most 

sucGess:ful. 

For the past ten years, these students have domi

nated slide rule competition in Texas. They have competed 

with and beaten a majority of times, each of the other 

better teaniS in the Sta te., 

Slide rule competition in Texas must be divided 

into two categories. Spring meet competition which 

includes the district, regional and State contests preVi

ously described and tournament competition. 

In 1959, this ~nvestigator first coached students 

for a UIL district meet. These students wel'e taught to 

place decimals by es~imation as were each of the other 

students at this first district meet. They won first, 

secund, and third places because they were able to use the 
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Band CI scales more e££iciently than their opponents. The 

winning score was 83. However, at the regional meet these 

students were not even in the same class with the winners 

who scored about 200. 

The next year, 1960, the students were again taught 

by the estimation method. Hundreds o£ hours were spent 

practicing and memorizing number £acts such as squares, 

cubes, square roots, and cube roots o.f numbers. Many 

short cuts and tricks were learned both in manipulation o£ 

the rule and estimation or the decimal. The students 

worked very hard but seemed to reach a maximum o£ about 35 

problems, and try as they would, they r;ould not work any 

raster. They won £irst, second, and third in district and 

third, £ourth and £i£th at regional. 

A dls<":ussion \'Ii th Maurice Jones, coach o£ the second 

place .......imler in this contest·, disclosed that his students 

used the characteristic or le£t extension method £or 

locating the decimal. With this new idea in mind and a 

slide rule in hand, this investigator set out to discover 

£or himsel£ the rules of the characteristic method. This 

approach was necessary since none o£ the books available 

£rom the local library presented any methnd for placing the 

decimal in slide rule problems except the estimation 

method. The result, after many hours o£ effort, was the 

independent discovery o£ the right extension method. 
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Using this method in 1961 and 1962,' students of this 

investigator ,'/on first, second, and third in district 

competition; first and second in regional; and, first and 

second at the State Meet each year. No student coached by 

this investigator was defeated at any level for this two 

year period, and scores reached the 270 level. During 

these two years much thought was given to the idea of 

simplifying this method; for even though the better 

students were very successful using it, other students 

found it difficult to master. The slido rule signaled a 

decimal change on about one-thlrd of the operations which 

called for a lot of thinking. All those changes seemed 

unnecessary since the multiplication changes usually 

cancelled the division changes on the following step. A 

search for a signal to sho'" the decimal changes \/h1ch 

occurred less frequently than the slide extending to the 

right was made. With this goal in mind and after several 

intermediate steps, the recording one was discovered; that 

is, it was discovered that by following a particnlar set 

of rules all the decimal changes could be determined 

merely by noting each time the left index was used as a 

factor in an operation. 

From 1963 through 1966, this imresti~ator ta.ught at 

The Kinkaid School, a private school in Houston. Hhile 

there, the counting method was g-reatly i!nproved. The most 
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important improvement being that the decim~l location was 

computed after each step rather than at the end ·of the 

problem. During this period, Jimmy Tang developed into 

the top slide rule operator in Texas. He set a State 

record by scoring J30 in a contest; raised this to 341; 

and then to 342. While at Kinkaid, the counting method was 

taught to the coach and students at Furl' High School in 

Houston. 

In 1966, this investigator moved to Andrews. During 

the pa 5 t four years, the s tnden t s there have \..,ron four 

district championehips, four regional championsbips, and 

two State ehampionships. The other two State championships 

were won hy Furl' High School whose students also used the 

counting method. Table I .:3how3 the UIL record of students 

taught by this investigator. 

The other facet of slide rule competition in Texas 

is the invitational tournament. These inv~tational tourna

ments are team oriented, while the UIL meets recognize only 

individual achievement. Many of the better teams travel 

400 to 600 miles to attend inVitational tournaments. One 

of the big tournaments, the Pasadena tournament, last year 

dre\v :->eventy-eight schools and 1200 students. The Andrews 

tournament held in sparsely populated West Texas drew 

twenty-seven schools including six froln San Antonio, 400 

miles away. BEcause of the distance ..:hieh schools travel, 
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TABLE I
 

RECORDS OF STUDENTS TAUGHT BY THIS INVESTIGATOR
 
IN UIL COMPETITION
 

UIL DISTRICT CONTEST RECORDS
 

Year 1st 2nd Jrd 4th 5th 6th 

1959 x x x
 
1960 x x x
 
1961 x x x
 
1962 x x x
 
1967 x x x
 
1968 x x x
 
1969 x x x
 
1970 x x x
 

illL HEGIONAL CONTEST RECOEDS 

-----~ --~thYear 1st 2nd Jrd 4th 5th-_._--------- 
1960 x x
 
1961 x x
 
1962 x x
 
1967 x x
 
1968 x x
 
1969 x x
 
1970 x x
 

UIL STATE CONTEST HECORDS 

Year 1st 2nd Jrd hth 5th 6th 
,:.-_----'~.;,;::.-.---:;......:....;;,.;..------ 

1961 x x
 
1962 x x
 
1967 x x
 
1968 x x
 
1969 x x
 
1970 x x
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it is not uncommon for eight of the top teri teams in the 

State to attend the same tournament. There hav~ been 

occasions when four State champions have cOi,;peted in the 

same tournament. Thus, the invitational tournament truly 

tests the teaching program in ~ach school. 

In tournament competition over the past six years, 

Kinkaid and Andrews students have won fifty-six first 

places compared to ten f~r all the other schools in the 

State combined. In these tonrnaments, three first places 

are usually given. One is given to the student with the 

highest score. Another is given to the first yoar student 

with the highest score. The team score is the sum of four 

highest sc,)res of individual contestants 01~ which at least 

one must be a first year student. In team compatition the 

Kinkaid and Andre,vS teams have won nineteen tournaments 

while the other teams have won three. First year students 

taught by the counting method have won fir~t place in 

twenty tournaments compared to two for their opponents. In 

one of these two losses, a limit was placed on the number 

of problems which first year students could work. This 

nullified the advantage of speed "'hich was the strong 

point of Andrews students applying the more efficient 

counting method. This 109s is the only one Kinkaid-

AnQrews first ye2.r students have suffered 1.n five years. 
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The preceding records show that the schools where 

students have been taught the counting method by this 

investigator have established the best competitive records 

among the 1,000 schools in Texas. More evidence will now 

be presented to demonstrate just how fast and accurate 

these students are. 

In the summer of 1965, Martin Ambuhl, a junior from 

Kinkaid, attended a summer institute for gifted high 

school students. One of the seminars which he attended 

featured a lecture on slide rule operation by an expert 

representing the Pickett Slide Rule Company. Martin 

challenged him to demonstrate his techniques in a ten 

minute contest. The expert accepted the challenge. Not 

only 11'8.5 Martin more accura te than the expert, but he 

worked five times as many problems. In Texas, Martin had 

never won a slide rule contest. 

This experiment, performed several times at Andrews 

High School, illustrates the speed which students can 

attain by the counting method. On each occasion, the 

experiment was conducted in the following manner. 

The students in a class were told that they were to 

be a part of an experiment and were instructed to eet out 

pencil and paper. When all the students were ready, each 

was issued a UIL slide rule test booklet. They were told 

that because of the cost of these booklets they were not to 
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write in them but instead to copy on their own paper all 

the problems from the first page. Next, th~y were told to 

begin copying the problems. After thirty seconds, they 

were urged to hurry so that the experiment could be 

completed. They were again urged to hurry three or four 

more times during the next three minutes. Each s tuden t ,."as 

told to raise his hand when he had finished copying the 

problems. After five minutes, all students were told to 

stop. At this point about one-fourth of them had finished 

copying the problems. 

Three slide rule students were then brought into the 

room. They took the first page of this same test and 

finished in less than three minutes. This proved that 

problems like those on UIL slide rule contests could be 

worked with a slide rule quicker than they could be written. 

The students were then given a chance to write the problems 

at the same time that the slide rule students worked them. 

In e'very experiment the slide rule students won. Their 

answers were always checked and the average accuracy has 

been around 98 per cent. It has been 100 per cent in the 

majority of cases. 

All of the preceding records and illustrations have 

been comparative. The following scores were made in 

competition by students ,."ho had been taught by the cOl1nt

ing method. The scores are a matter of public record and 
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will indicate exactly what the accomplishments of these 

students have been. Copies of these tests are available 

and may be obtained from the University Interscholastic 

League, Bureau of Public School Service, Box 8028, Univer

sity Station, Austin, Texas 78712. The UIL tests are very 

similar to one another in difficulty. The sample test, 

Appendix A, and the instructions for graders, Appendix B, 

will allow any interested reader to determine the meaning 

of these scores. This method for evaluating the perforrn

ances listed is suggested: First, work the problems on 

the test in the appendix for thirty minutes. This must be 

done in a quiet place without interruption and muot be 

timed exactly. If when the first thirty minutes are spent, 

there are still problems unsolved, mark the last problem 

worked and continue working until all seventy-five are 

complete. Make a note of the total time elapsed. Next, 

study the instructions for graders in Appendix Band care

fully score the paper by these instructions. Compare the 

speed and accuracy with these student performances, but 

when comparing your score to the scores in Table II, 

remember that these were high school studonts. Th.ese 

scores along 1..i th the tests upon which they were made 

furnish one with a precise ·measure of the ef:fectiveness o.f 

the counting method. 
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TABLE II 

SCORES HADE BY STUDENTS OF INVESTIGATOR 
IN COMPETITION 

DISTRICT CHAMPIONS 

Year Student School Test Score 

1959 Newton Winski Lancaster 109 83 
1960 He1don Hott East Chambers 116 156 
1961 Terry Canady }<ja s t Chambers 125 254 
1962 Lois Broussard East Chambers 132 295 
1964 Jimmy Tang* Kinkaid 147 244 
1965 Jimmy Tang* Kinkaid S-l 330 
1966 Jimmy Tang* Kinkaid s-4 3J7 
1967 Ford Roberson Andrews 168 350 
1968 Ford Roberson Andrews 175 351~ 
1969 Patsy Shoffit Andrews 183 349 
1970 Rodney Cavett Andrews 189 299 

REGIONAL CHA~·IPIONS 

Year Student School Test Score--_.-.,,

1961 Terry Canady East Chambers 127 241~ 

1962 Lois Oroussard East Chambers 134 ::2 5!~ 

1964 Jimmy Tang·)l- Kinl~aid 150 275 
1965 Jimmy TanglE- Kinkaid S-2 31~1 

1966 Jimmy Tang* Kinkaid S-5 319 
1967 Ford Hoberson Andrews 171 356 
1968 Ford Roberson Andrews 179 31~ 3 
1968 Patsy Sho:ffit Andrews 179 343. 
1969 Patsy Shoffit Andrc\'ls 18}4- 360 
1970 Paula Manes Andrews 190 318 

..__._------
*Jimmy Tang Vias the private sehoo1 rather than tbe 

UIL champion. 
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TABLE II (continued) 

STAT[~ CHA?-lPIONS 

Year Student School Test Score------_. 
1961 Terry Canady East Chambers 128 261 
1962 Linda Pickney East Chambers 135 257 
1964 Jimmy Tang-· Kinkaid 151 276 
1965 Jimmy Tang-" Kinkaid 158 342 
1966 Jinuny Tang* Kinkaid s-6 333 
1968 Ford Roberson Andrews 180 3h9 
1969 Patsy Shofrit Andrelvs 185 353 

*Jimlily Tang ,..as the priva te school ra ther than the 
UIL State champion. 
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A ~urther breakdown o~ the times required to work 

parts o~ one o~ these tests may be help~ul. Th~ ~irst page 

can be worked in two minutes and thirty seconds; the ~irst 

two pages in six minutes; the ~irst three in ten minutes; 

the ~irst~our in ~ourteen minutes and thirty seconds; the 

~irst ~ive in nineteen mirlutes; the ~irst six in twenty

three minutes; and, the entire test in b.;enty-eight minutes. 

It has been showri that high school students using 

the counting method have de~eated all opponents in competi

tion; that they can work ten to ~i~teen times as ~ast as 

college engineerinG' students; and that they can. work dif'~i

cult problems with a slide rule faster than these problems 

can be written. These facts along with the scores made by 

Jimmy Tang, Ford Roberson, Patsy Sho~~it and many others 

prove that the counting method is a powerful and ef~ective 

method ~or teaching slide rule use. 



CHAPTER II 

THE SYSTEM 

In this chapter you shall learn to perform all 

manner of operations involving multiplication and divi

sion. When you have completed this chapter you should be 

able to work a problem like: 

0.0615 x 6.06 x 52.9 • • • • • • • •• = 9:86 ~ 7.98 x 0.393 x 0.155 

in a matter vI seconds. A proficient slide rule operator 

can work this problem in less than 20 seconds. 

The material which follows will be very easy but 

you must master each step or technique as soon as it is 

prescntnd ror each le.:;son presupposes a complete mastery 

of those which come before it. Study each lesson care

fully and when you think you have mastered it. take the 

test which follows. If you do not have a slide rule handy 

get ono no". It would be extremely foolish to attempt to 

read further \'I'1thout a slide rule in hand. No,.; we are 

ready for lesson one. Go slowly and carefully and refer 

to your own slide rule often. 
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LESSON I 

THE PARTS OF A SLIDE RULE 

1. THIS IS A SLIDE RULE • 

• 

2. WE SHALL USE: THE SLIDE RULE TO PERFORM TWO 

OPERATIONS MULTIPLICATION AND DIVISION. 

J. THE SLIDE RULE HAS TWO HOVABLE (OPERATING) 

PARTS. THEY ARE CALLED THE MULTIPLIER AND THE DIVIDER. 

WE 

4, THIS IS THE 

WANT TO HULTIPLY. 

HULTIPLIER.I IT IS MOVED WHENEVER 

-r··~-l -_. ....,.,---,.,.,..------,.. 

WANT 
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At this time you should pick up you~ slide rule. 

Move the multiplier and think multiply, then move the 

divider and think divide. The important point or this 

lesson is to train yourself to think Ulultiply when the 

multiplier is moved and divide when the divider is moved. 

Read the numbered statements in Lesson I aeain very care

fully. Now you are ready for Test I. 

TEST I 

Directions: Copy each sentence on your own paper 

and fill in the blanks. 

1. This is a 

2. We shall use the slide rule to perform two 

operations - and 

].	 The slide rule has tl-10 movable (ope"rating) 

They are called the and the 
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ever we 

It is moved whenever5. This is the 

You have finished Test I. That was easy wasn't 

it? If you missed any of the questions or had to look 

it would be a good idea to read Lesson I again. Lf 

all the questions right on Test I J congratulations. 

to Lesson II. 
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LESSON II 

MOTION RULES 

In order to use the slide rule to multiply and 

divide, as one might expect, it is necessary to operate 

the movable parts of the rule, i.e. the multiplier and the 

divider. They must be manipulated in accordance with 

certain rules which we shall call "rules of motion." At 

this time you should learn these rules. They are: 

H-l MOVE THE MULTIPLIER FIRST.
 

H-2 HOVE THE. MULTIPLIER ,\ND DIVIDER ALTERNATELY.
 

H-J HOVE THE MULTIPLIER LAST.
 

'rhesc rules are the essence of the counting method.
 

In 'order to master this little set of rules the student 

make a special effort at the beginning of each 

remenilier rule M-l (move the multiplier first) 

the end to remember rule M-J (move the multiplier 

Experience has shown that rule M-J is the rule 

is most often overlooked or forgotten. 

Rule M-2 (move the multiplier and divider alter

is basic and is the one to concentr~te on first. 

up your slide r"le so you can practice it. 

Move the multiplier and pretend that you are lllulti 

by somo number. Now immediately jerk your Land 

th.3 Plultiplier and slap it onto the divider, 
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move the divider as you think "divide." Very quickly move 

your hand back to the multiplier and multiply. Each time 

remember to think "multiply" as you move the multiplier' 

and "divide" as you move the divider. Also, when you have 

completed a step, instantly move your hand to the other 

moving part. This will help you remember what to do next. 

If you have your hand on the multiplier, you should multi

ply next or if you are holding the divider, divide next. 

Practice this procedure several times. 

In the practice you just completed you were multi

plying and dividi.ng with a slide rule. As you moved the 

parts of the slide rule you worked a problem like: 

......................
 

but you probably did not know what problem you were work

ing because you were not reading tho scales as you were 

perfo'cming the opora tions. \{ha t you have learned to do so 

far is analogous to randomly punching the buttons on the 

keyboard of a calculating machine and correctly giving it 

, instt'llc tions to mnl t iply and divide. The machine \'i"onld 

perform the operations and give the correct answer but you 

would not know what problem it had Horked. Of course, 

skill alone is u.seless, but in the next lesson you 

learn to read the scales and soon be able to solve 

difficult liulltiplication and division problems at least 
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twenty times as fast as someone who has only a pencil. 

TEST II 

Dlrections: Copy the following sentences on your 

paper and fill in the blanks with the correct words. 

sure to copy each sentence. These rules need to be 

memorized and copying the sentences will help you to 

them. 

l

Be 

e~rn 

H-I HOVE 

H-2 HOVE 

H-J HOVE 

THE 

THE 

THE 

HULTIPLIER 

FIRST. 

AND DIVIDER 

LAST. 

Look 

question go 

back 

back 

and 

and 

check your 

reread the 

work. 

rules 

If you missed 

and try again. 

a 

Most 

of the gr0undwork has now been laid. You will soon be 

ready to work problems. 
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LESSON III 

READING THE SCALES 

In this lesson we hope to achieve two goals. You wiLl 

learn to read certain numbers from the D scale and you will 

learn another little set of rules taIled the "scale rules." 

When these two tasks are accomplished you should be able by 

putting together the skills and techniques learned in 

Lessons I, II, and III to work many difficult problems in

volving multiplication and division with your slide rule. 

Locate the D scale on your slide rule. The figure 

S110'.... 3 its usual location. 

Now on your own slide rule focus your attention on 

s(;ale. What you should see is shown below. 

1IIIIIIIiIIIIllj111111l1l;1I111111'1111~'I' II 111 1'1 111 1'1'$'11111 11' 1'1 i Ir II 1I~1j 'I' III' Iii III I'Pi'I' I' I'1lilllllinlil;i!ljlb:jlI'P~Pllillljl:i:!1111 0 : '.. -

TIHmove the divider completely from the.rule and 

tho hairlinc' of the nmltiplier over the first mark 

at the cxtreme left end of the D scale. It is 
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identiCied by the large numeral 1 just bel~w it. We shall 

call this position 100. (A in the figure below:) Now 

move the multiplier until the hairline is over the large 

numeral 2 ""hich is about one-third oC the way down the 

slide rul~. We shall call this position 200. (B in the 

figure below.) Note that there are 100 spaces between the 

mark Cor 100 and the mark Cor 200. Thus, each mark on this 

section of the scale represents a number ~ more than the 

number that the mark beCore it represents. At this time 

familiarize yourselC with this section of your rule. There 

are 101 diCCerent numbers which can be set on this interval 

of the D scale but the following three examples should be 

su~Cipient to point out the ease with which anyone of them 

may be found. 
) 

Example one: Set 107 on your slide rule. (C in the 

figure above.) To find 107 you may start at 100 and count 

seven spaces to the right, however, you will find it quicker 

to go directly from 100 to lOS and then two more spaces to 
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the right. This can be done easily since ~he mark for 105 

is longer than any of the other marks between 100 and 110. 

Note the other marks of this length are graphs ~f the 

numbers 115, 125, lJ5, ••• 195. 

Example two: Set 141 on your slide rule. (n in the 

figure below.) To find 141, you could start at 100 and 

count 41 spaces to the right but this would be very tedi

ous and subject to error. Note that between 100 and 200 

in conjunction with every lOth mark there isa numeral 

smaller than the large 1 representing 100 or the large 2 

representing 200. These numerals'help us :find the numbers 

110, 120, lJO, ••• 190. The small numeral 1 is the graph of 

110. The small 2 represents 120, etc. 1\. great deal of 

care must be taken to avoid con:fusing thes? small numbers 

representing 110, 120, lJO, etc. with the large numbers 

. representing 100, 200, JOO, etc. Remember, if a mark is 

between the graph of 100 and 200, its coordinate must be 

between 100 and 200. So, the easy way to find 141 is to 

go directly :from 100 to 140 and then Co one space to the 

(Remember that the mark for 140 is the long mark 

between 100 and 200 with the small numeral 4 next to it.) 

D 

.' ~ I'~" I"" I,' '" 1"" I;" '1'''' li'"''''''!'''''''I;;'''''''!;'''''''I~''!''''';''''''':;''''''!''''''''''''''' ,", I' '"1''''I'''''''''''''''''''I''''m' 
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D. I 2 I 4 '~ 6 I I • Z , 3 I1t 

Example three: Set 198 on your .slide rule. (E in 

the :figure above.) To set 198, :find 200 and move two 

spaces to the left. 

EXEHCISE SET I 

Directions: Copy the letters A through J on your 

A:fter each letter writo the numb~r associated with 

Re:fer to the diagram below • 

. [11111111111 ill III i 111111111II\IIIII:JII,qlli!i'i1!ill!ql:"::IIIIII:LPI';'!:ni,Jtr:l,1 iii 1IIII 1111 J111111111111'IJillIllll:lJllnjllillliifplIl . 
D:;- • J '. . 'I I 2 I II J". 6_1 ~ _I '. I '9 ~ I ~ il\ 

D A J B H G CE 

.s 

ANS\{ERS EXERCISE SET I 

A. 117 F. 192 

B. 138 G. 164 

c. 176 H. 151 

D. 103 I. 140 

E. 185 J. 129 

EXERCISE SET II 

Directions: On your slide rule set each of' the 

I. Check by comparing your slide rule to 

diagram. 
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Next we want to observe the section of the slide 

rule between 200 and 400. Move the multiplier ~f your 

slide rule until the hairline is over the large 3 which 

will be the first numeral to the right of 200. We will 

read this mark as )00. On down the scale you will see a 

large nume ra 1 IJ. It denotes 400. There are 100 spaces 

between 200 and 400. Each of them has a value of two, 

thus the first mark to the right of 200 is 202. Notice 

that the marks for 210, 220, •.. 380, 390 are longer than 

the marks around them. What number does the longest mark 

between 200 and 300. represent? 

Example four: Set 250 on your slide rule. (See A 

in the figure below.) The coordinate of the longest mark 

between 200 and 300 is 250. 

t 
IIIIIIIIJ 'II i 111 11 :It'll I:I; i I: Ii III! :1'1 ~'III:ilil illll'll'I:I:ii"I'lii:j:: '1'::[11:;'1";: '11::': I: II iIIII! I iI i I'; r; II IIi;' i ili:IIII!lI:i1ll1lillq~'11111111 

D I 1 , .\ • ~ 6 , 'I 9 ~ 3 m 

~xamEl~ five: Set 304 on your slide rule. First 

find 300, then move two spaces to the right. As you do 

think 300, 302, 30h. One of the more common mistakes 

in reading or se t ting nm::bers is to forge t that the gradu

on this section of the rule represent two units 

than one. 
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Set 337 on your slide rule. Find 

300, then 340 (the fourth ten mark), then 338 (~ne space 

to the loft of 340), then 336 (one space to the left of 

338). To set 337, position the hairline halfway between 

the 336 and the 338 marks. 

EXERCISE SET III 

Dir~~~ions: Copy the letters A through J on your 

paper. After each letter write the number associated with 

it. R~fer to the diagram below. 

'1IIIq"il"I;"II!II!li;PIli"III~III'1111111111111111111111111'11:rlllliIlIIlIIIIlPI;il}~llli::II,rl'illi;?II'i:I~:iill!pn11 11'11 111i11 1 1III lSi III II iIi 1\111 Ir I' I'~ljljljl\i 
i IT' I, It 2 I I. I., I I). ,T1I., I L 0\ 

1

E AGJC B H 

.

ANSWERS EXERCISE SET III 

A. 2 14-8 F. 330 

B. 326 G. 264 

c. 298 H. 351 

D. 305 I. 372 

E. 215 J. 283 
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EXERCISE SET IV 

Dire~tions: On your 'slide rule set each or the 

answers in Set III. Check each setting by comparing your 

slide rule to the diagram. 

On the remainder or the slide rule; that is, the 

part between 400 and 1000, each graduation represents a 

number which is rive more than the one berore it. Place 

the multiplier of your slide rule so that the hairline is 
• 

over the mark ror 400. Move it along the scale and read 

405, 410, 415, 420, 425, 4)0, 435, 440, 445, 450, etc. 

Notice that the marks representing 410, 420, ... 980, 996 

are longer than the marks repre senting 405, l~l.5, ... 985, 

995. Al~o, notice the marks ror 450, 550, 650, 750, 850 

and 950 are even longer than the 10 marks. 

EXEHCISE SET V 

Directions: Copy the letters A through 0 on your 

paper. Arter each letter write the number associated with 

it. Refer to the diagram below. 

A N B ~-I C D E F 
'I I I 1 I I I . 

1I1~'II~~PIIIIIIII~I:qlilIlIlIIlII141 Ii I1I1111'11111111 ~IIIIII ~Iil'l~i( III'~~I'II II iTJill/II T!,pjlirllll:II~lllIiIIlIPillllll:~lit~II'Pilll!11 D. 

M G 0 I J K L 
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ANS\'I'ERS EXERCISE SET V 

A. 400 F. 900 IL 830 

B. sOO G. 4S0 L. 920 

C. 600 H. ,SSo H. 41S 

D. 700 I. 6So N. 43S 

E. 800 J. 7S0 o. Sl~S 

EXERCISE SET VI 

Dit'!:..£..tions: On your slide rule set each of' the 

answers in Exercisd Set V. Check each setting by compar

ing your slide rule to the diagram. 

The C scale of' a slide rule is located on the divi

der. It is marked exactly like the D scale so you can now 

read both the C and D scales. All kinds of problems in

volving multiplication and division of numbers may be 

solved using only the C and D scales, but one must know 

when to set the number on the C scale or when to set it on 

the D scale'. These questions are answered by the next set 

of'rules. They will be ref'erred to as the "scale rules." 

5·-1 SET THE FIRST I"AGTOR IN A PROBLEH ON TIlE D 

SCALE. 

S-2 SET EACH ::'i'li.CTOR EXCFPT THE FIHST ON THE C SCALE. 

S-.'3 READ THE ANSHER FROM THE D SCALE. 
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TEST III 

Directions: Copy the ~ollowing sentences on your 

paper and ~ill in the blanks with the correct words. Be 

sure to copy each sentence. These rules need to be 

memorized and copying the sentences will help you to 

learn them. 

S-l SET THE FIRST FACTOR IN A PROBLEH ON THE 

SCALE. 

8-2 SET EACH FACTOR EXCEPT THE FIRST ON THE 

SCALE. 

. s- 3 HEAD THE ANS1';ER FItOM THE SCALE. 

At this time review each o~ the numbered rules. The 

problems in Lesson IV may be solved by applying these 

rules. In Exercise Set VII, there are 100 problems. You 

should work at least 20 or these be~ore proceeding to the 

next lesson. Each practice problem that you work will 

make you a more e~~icient slide rule operator. For extra 

practice you may work some o~ the problems more than once. 

Always check your answer and rework each problem until you 

get exactly the same answer as the key or an answer which 

differs from it by no more than one in the last digit. 
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LESSON IV 

MULTIPLICATION AND DIVISION 

This lesson will require more time to complete than 

the ~irst three combined. It consists o~ 100 problems to 

be solved. Completing this lesson ~orces a student to 

apply Rules M-l, M-J, S-l and S-J one hundred times each 

and Rules M-2 and S-2 two hundred times each. In addition, 

the C or D scale must be read ~our hundred times. Thus, 

to begin this assignment a student must have a good under

standine o~ the ~irst three lessons. 10lhen he correctly 

completos it he can be con~ident that he has completely 

mastered all the material up to this point. Since the 

motion rules and the scale rules must be used repeatedly 

in this exercise, they will be reviewed here. 

H-I HOVE THE MULTIPLIER FIRST. 

M-2 HOVE TIlE r-mLTIPLIER AND DIVIDEH ALTERNATELY. 

M-J HOVE THE MULTIPLIER LAST. 

S-1 SET THE FIHST FACTOR IN A PROBLEH ON THE D SCALE. 

S-2 SET EACH FACTOR EXCEPT THE FIRST ON THE C SCALE. 

S- J READ THE ANS1ifEH FROM THE D SC ALE. 

EXERCISE SET VII 

Diroctions: In the problems ~hich ~ollow, the C or 

D associated with each number indicates the scale upon 
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which it is to be set or read. The answers are given 

immediately after each of the first ten problems for the 

student's convenience. After getting the first ten 

problems right, the student should have enough confidence 

to work the next five or ten problems without checking. 

The answers to all the problems may be found at the end of 

this exercise set. First try these five problems. 

D C D 
1. JOO x 400 ·....................... = 600
 

200
 
C
 

D C D 
2. JOO x 700 ·.... .. ........ ...... .. . = 420
 

500
 
C
 

D C D 
J. 600 x 200 ·........ ........... .... = JOO
 

400
 
c
 

D C D 
4. 650 x 180 ·....................... = 217
 

540
 
C
 

D C D 
5. 210 x lJO ·....................... = 156
 

175
 
c
 

If you were unable to work any ono of tho first five 

problems you should read the scale rules and motion rules 

again and carefully study these solutions making each 

setting on your own slide rule. 
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EXPLANATIONS FOR THE !,'IHST FIVE PROBLEr.fS· 

D C 'D 
Problem 1: JOO x 400 ............... = 600
 

200 
C 

Explanation: First move the multiplier to the. large 

numeral J on the D scale. You 'viII find- it about halfway 

do,m the scale. '~hen you are satisfied tha t the hairline 

is directly over the mark for JOO, move your hand quickly 

to the clivi-der. At this point you look back at the prob

lem to decide "'hat to do next. You see that there are two 

operations left to perform: a multiplication by 400 and a 

division by 200. Since your hand is holding the divider 

you decide to divide by 200. You do this by moving the 

divider until 200 (the large 2) is directly under the hair

line. When you are satisfied that the divider has been 

positioned correctly, move your hand to the multiplier. 

Look back at the problem and see that the only operation 

is multiplication by 400. Your hand is on the 

so move it until the hairline is directly over 

C scale. At this point the problem has been 

solved, if, you are able to answ~r ~hase two questions yes: 

1. Have you used every factor in the problem? 

2. Did you multiply last? 

Of course, in this case you can annwer each o~ 

questions "yes" so the solution is complete. Read 
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your answer (600) from the D scale under the hairline of 

the llluitiplier. 

Each of the problems in this practice set is solved 

just like problem 1. The above explanation can be made to 

fit any of the other problems in the set by replacing 300, 

200 and 400 by the corresponding numbers from the problem 

you want to solve. A slightly shorter explanation of 

problem 2 follows. 

D C D 
Problem 2: 229 x 700 ... . .. ......... = 420 

500 
C 

.:~.!12lana.;..tion: Take hold of the rnul tiplier and move 

it to 300 on the D scale then place your hand on the divi

del'. Divide by 500 by moving the divider until the 500 en 

the C scale is directly under the hairline. Place your 

hand on the multiplier. ~rove the llIultiplier until the 

hairline is directly above 700 on the C scale. Read the 

answer (420) from the D scale. 

D C D 
Problem J: 600 x 200 

• l~OO 
............... = 300 

C 

Explanatio~: Move the multiplier to 600 on the D 

Move the divider to 400 on the C scale. Move the 

to 200 on the C scale. Read the answer (300) 

scale. 
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D C D 

Problem 4: 650 x 180 .........•.. .. ', = 217
 
. 540 

C 

Explanation: 

1. ~u1tip1y by §50 ~ scale. 

2. Divide by 2!~0 Q scale. 

J. ~ultip1y by 180 C scale. 

4. Read Answer 217 D scale. 

D C D 
Problem 5: 210 x 130 = 156 

175 
C 

EXJ21ana tion: 

1. N (210) D 

2 . D (175) C
 

J" • H (130) C
 

4. R.A. (156) D 

Each of' the previous explanations were designed to 

convey the same idea. Many of' the later problems will be 

explained like problem 5. If' later you cannot understand 

one of' these explanations you may look back to the expla

nation of'problem 4 to see what the symbols in 5 mean. If' 

you still do not get it, look back to J, then 2 and finally 

1 for more explanation. 

Ex~'!!J1.:.~_~: 11(278) C would mean move the ~u1 tip1ier 

to the number 271l on the C scale. 
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In general the first letter will be used to repre

sent the part of the slide rule to be moved. This, of 

course, will always be either an "M" if the multiplier is 

to be moved or a "D" if the divider is to be moved. Then, 

enclosed in parenthesis you will find the number to be set. 

Finally, the scale upon which the number is to be set will 

be designated by the letter following the parenthesis. 

EXERCISE SET VII 

D C D 
6. 214 x .2.1.2. ·...................... = 309
 

398
 
C
 

D C D 
7. 625 x 266 ·...................... = 229
 

725 
c 

D C D 
260 x8. JBO ·...................... = 225
 

41~0 
c 

D C D 
9. 350 x 190 ·...................... = 246
 

270
 
c
 

D C D 
10. 188 x 265 , 146• •••••••••••••• a •••••• = 

342 
c 

11. 177 X 815 ·...................... ::
 

1415 

12. 2)1 X t'J68 ·......................
 ----..J"Sh....- = 



13. 435 x 92~ 
865 

·..............·....... = 

46 

14. 153 x 452 
820 

·..............·..... ·. = 

15. 623 x 470 
. 853 • ••••• .t •• · . = 

16. L~57 x 23.5 
681 

··.... . = 

17. 652 x J08 
783 

· . = 

18. 450 x~ 
320 

· . = 

J.9. 456 x 425 
632 

· . = 

20. 225 x 420 
682 

·...... ' ·... ....... . ..... = 

21. 452 x 785 
6Jo 

.··..·.·•··.·.···· ·.·.· = 

22. 102 x 628 
534 · ·.. ·.··..·.·· ·.·· ·. ·.·. .

23. 621 x 812 
753 ··.· . · ·..· .·· '=·····. ·.· ----------

24. ::: · .
 



25. 127 x 862 . . = 
547 

26. J58 x 692 .................... =
 
764 

27. 537 x 684 ·... · . = 
520 

.............. ... =,. 

156 x 943 ·.... . ... . . .......... =
 _. 648 

608 x 32830. ·...· . = 
456 

31. 953 x 7J~ · . = . 870 

32. 721 x 210 ..................... =
 286 

33. 242 x 351 .................... =
 201 

34. 452 x 310 .................... =
 
2h8 

x
 
208
 

35. 263 30~ ... .. •••••••••••••••• $ •• :: 

..... . 

28. 

36. 
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37. 158 x 403 · . = 146 

38. 758 x 352 ·...... ................ ::
 

641 

39. 453 x 453 ........ ............ =
 
875 

40. 854 x 256 ·............... ....... =
 
453 

41. 220 x 86J ·.. ........ ............ =
 642 

14-2. 302 x 430 
156 

................... = 

723 x 420 
632 

·.. .. .......... ..... , .. = 

44. 231 x 329 
251 

....... .. . ..... . .. :: 

45. 238 x 238 
109 

:: 

46. 357 x 342 
256 

.......... = 

231 x 405 
574 

:I ••••••••••••••••• = 

48. 628 x~ 
-'  203 ·......... .......... ... :: 



321 x 246 
258 

··... . = 

49 

50. 230 x ,541 
458 

· . = 

··... . = 

52. 235 x 351 
420 

· . = 

53. 239 x 402 
854 

· . = 

301 x 201 
560 

..................... = 

55. 61)0 x 328 
756 

··... . = 

56. 253 x 1,59 
230 

.............. = 

57. 2.12 x 158 
530 

· . = 

58. 651 x 287 
530 

..................... = 

59. ~9 x 451 
953 

· ,. ~ . = 

51. 

60. 1:.21. x 40.2 ·.. ... ............. =
 
256 



6). 

50 

61. 259 x 151 ................ . =
 
)58	 

" 

62. 246 x 168 ..................... =
 
)74 

..................... =
 

64. 7)6 x 91) ·	 . =
 
846
 

65. 246 x 208
 ·.... . ..... .. ... ...... ". . =
 
)h9 

66. 510 x 564
 = 
289
 

67 5687642 8:1 . =
 ._------

68. 432 x 259 ·. . ......	 . =
 
- 56)
 

2)8 x~ · .
 = 
425
 

70. 178 x )28 ·... .... . . .. ........... =
 
259
 

71.	 1128 x )57 · . =
 
621
 

72. 41.6 x 6H> ·.. . . .... .. ........ . ... =
 
529
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7'3. .E'3 x 128 
'324 

·....... ·. ·...·... ·.... = 

74. 287 x '346 
952 

..·... ·....·..... ~ · ·... = 

75. ~o x 435 
329 

· .··.·.·...· ·...·. ·.·.. = 

76. 756 x~ 
548 

·. ·.·. ·.·. ·...·.. ·. ·.·. = 

77. 561 x 65'3 
458 

· ...· . ·. ·.· · ·... ·...··. = 

78. 456 x 583 
532 

·..·.... ·.·... " · ....·.. -

~7 9· 1;;3 x 15_~ 
230 · ·... ·.·.·· ·.·.·. ..·.·. = 

80. 423 x 2)8 
654 · ·...·. ·.·.·.·.·...·.·. 

81. 1~2) x 536 
952 · ·... ~ ·.·.·...· ..... ·. =. 

82. 8 11) x 960 
940 

..·. ·... ·... ·....··.· . . = 

8). 1~2 '3 x 706 
980 

·.. • •• e • ·.·.·. ·..... ·.. . ------.----

8 lL 45'3 x )2h _ .. 258 - · • • a ••• eo •••• ·.·.. · ·... = 
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85. .~ x 752 ·.... ·.·. ·......... ·. =
 
563 

86. 120 ~~ ..·.·... ·... ·.·..... ·. = 
568 

87. 763 x 159 ...... . · --~..:..- ...·. ..·... . = 
342 · 

88. J08 x 320 ·..·.·. ·.·...·.·... ···. = 
915 

89. 453 x ,!~32 ·.. ·.·. ·.··...·...·.... = 
850 

90. 1.56 X:. 120 ·..·.·.·.·...·.·. ··.·. = 
235 

91. 530 x 248-432'- ·..·.· . ·. · . .. ··...· ··.. = 

92. 532 x 2h5 ·.. ....·. .. ·.. .·.·.. .
--456- --------- 

93. 161 x 530 = 
~ l~ 58
 

721 x 258 ·.. .....'.' .... ...... ... =
 --'-563-

= 

96. 118 x 435 = - J78-

95. 



53 

97. 5204~216 ....................... =
 
50 

98. 198 x 226 .................................... =
 
113 

99.	 62i~.13.i ...................................... =
 
850
 

100. )66 x 915 ......................................... =
 
Sli'5 

ANS\~'EHS EXERCISE SET VII 

11. 348 27. 706	 43. 480 

12. 371 28. 254	 44. 303 

1J. 464 29. 227	 45. 520 

IlL 415 30. 1~37	 46. 477 

15. 343 31. 802	 I.~ 7. 163 

16. 158 32. 529	 43. 1~83 

17. 256 33. 9lJ6	 49. 306 

18. 915 34. 565	 50. 272 

19. 307 35. 826 51. 373
 

20 •. 145 36. 457 52. 196
 

21. 563 37. 436	 53. 113 

22. 120 38. 425	 54. 108 

23. 670 39. 235	 55. 282 

24. 413 40. 483 56. 175
 

2 t" 200 41. 200
J.	 699 57. 

26. 32L~ 42. 832	 58. 35'J 
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59. 282 73. 207 87. 355 

60. 250 74. 104 88. 108 

61. 114 75. 595 89. 232 

62. III 76. J38 90. 386 

63. 251 77. 800 91. 291 

64. 794 78. '.500 92. 286 

65. 147 79. 517 93. 881 

66. 995 80. 154 94. 331 

67. 210 81. 238 95. 23.5 

68. 199 82. 861 96. 136 

69. 3.54 83. 30.5 97-. 250 

70. 22.5 8l~ • 361 98. 396 

71. 246 85. 403 99. 53) 

72. 503 86. 255 100. 396 
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LESSON V 

LOCATION OF THE DECIMAL 

In the previous lessons you learned to set certain 

numbers on the slide rule. You set numbers ~uch as 123. 

456. 785. and 946; that is. you set three digit integers. 

But. where would you set 23.7. 12. 0.0145 or 1.97? In 

this lesson we shall learn to set these and all other 

positive numbers. We will also learn some of the theory 

for placing decimals in answers obtained by working 

problems with slide. rule. Before discussing these ideas. 

let us consider how the problem of locating the decimal 

was app~oached in arithmetic. 

Carefully study the solutions of these two arith

mette problems. 

Problem 1 Problem 2 

J2 J2 
.21 21 

Step 1 

J2 J2 
.21 21 

2 2 

Note that after Step 1. the partial solutions of 

two problems are identical. 
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Step 2 

Problem 1 Problem 2 

32 32 
.21 21 

32 32 

Notice that after Step 2 is completed, the partial 

solutions are still identical. 

Step 3 

32 32 
.21 21 
32 32 
4 ·4 

Step 4 

32 32 
.21 21 
32 32 

6l~ 64 

Step 5 

32 32 
.21 21 
32 32 

6l~ 64 

Step 6 

32 32 
.21 21 
32 32 

64 64 
2 2 

Step 7 

32 32 
.21 21 

32 32 
64 64 

72 72 
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After steps 3, 4, 5, 6, and 7, the partial solu

tions of the two problems are identical. 

Step 8 

Problem 1 Problem 2 

32 32 
.21 21 

32 32 
64 64 
672 672 

Even after Step 8, the partial solutions of the two 

problems are identical. 

Step 9 

32 
.21 
32 

64 
6.72 

As you have just discovered, in arithmetic we multi-

by .21 in exactly the same way that we multiply it 

2.1, or 210. The only diffcrRnce occurs in tho last 

step when the decimal location is determined by counting 

the 'places to the right of the decimal. The decimal is 

placed by applying the following rule. 

The number of digits to the right of the decimal in 

is equal to the sum of the number of di6its to 

right of the decimal in each of its factors. 

Thus, ,,,,e see that in arithmetic when numbers con

taining decimals are involved, we ignore the decimals and 

find the product of the resulting integers. this produot 
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correctly gives us the digits o£ the answer. lfe may then 

determine the decimal placement in the answer by counting 

the digits to the right o£ the decimal and pointing of£ 

that number o£ places in the product. This is almost 

exactly the ,..ay we handle decimal numbers when a problem 

is worked using a slide rule. Each number is read as a 

three digit integer regardless o£ where the decimal is 

placed. When the digits o£ the answer are round the place

ment o£ the decimal is determined by counting digits. 

The principal difference between the slide rule 

method for finding the location of the decimal and the 

method used in arithmetic is this: The slide rule method 

requires that we count the digits to the left of the 

decimal while the arithmetic method requires that we count 

those to the right. 

EXERCISE SET VIII 

Directions: Take a sheet of paper or your slide 'rule 

cover the numbers in the column on the right. As you 

each decimal number in the column on the left, decide 

three digit integer you '"ould set on the slide rule to 

represent it. lV-hen you are certain o£ your answer, move 

dO',ill just one space and check. 
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Decimal Numbers	 3 Digit Numbers 

42.7	 427 

3.85	 385 

0.249 249 

22 220 

88 880 

9 900 

0.00245 245 

0.0161 161 

0.0004 400 

In order to qetermine the decimal location in the 

difficult slide rule problems it will be noce~sary to 

to each positive number an integer called the count 

number. 1ve will fir s t study a fevl example sand 

state	 a precise definition for the count of a number. 

Example s: 

Number Count 

356,000 6 

35,600 5 

3,560 4 

356 3 

35 2 

35.6	 2 

3.56	 1 

0.356	 0 
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Number Count 

0.035,6 -1 

0.003,56 -2 

0.000,356 -3 

0.000,035,6 -4 

DEFINITION OF THE COUNT OF A NUNBER 

THE COUNT OF A NtH-mER GREATER THAN ONE IS THE 

NUHBER OF DIGITS TO THE LEFT OF THE DECIMAL. 

THE COUNT OF A NUHBEU LESS THAN ONE IS THE OPPOSITE 

(THE NEGATIVE) OF THE NUJ.1BER OF ZEROES BET"lVEEN THE DECIMAL 

AND THE FIRST NON-ZERO DIGIT. 

EXI!:HCISE SET IX 

Directions: Find the count of' each ot: the f'ollow

numbers. 

1. 0.367 11. 0.0000282 

2. 2.15 12. 0.00000772 

3. 0.00724 13. 62.5 

l~ • 9.27 14. 5280 

5. 62,300 15. 3.79 

6. 56.8 16. 1.66 

7. 0.0832 17. 39.2 

8. 3820 18. 20.8 

9. 218 19. 6,830,000 

10. o. OOOI~25 20. 526 
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21. 2.38 26~ 0.416 

22. 0.00114 27. 77.1 

23. 66.8 28. 0000446 

24. 1.75 29. 72 

25. 3.92 30. 55 

ANSWERS EXERCISE SET IX 

1. 0 16. 1 

-2. 1 17. 2 

3. -2 18. 2 

4. 1 19. 7 

5. 5 20. 3 

6. 2 21. 1 

7. -1 22. -2 

8. 4 23. 2 

9. 3 24. 1 

10. -3 25. 1 

11. -4 26. 0 

12. -5 27. 2 

13. 2 28. -4 

14. 4 29. 2 

15. 1 30. 2 



62 

Ll<~SSON VI 

THE COUNT OF A NUMBER 

Many of the slide rule problems which you will 

encounter in practical applications are similar to this 

example. 

52.8 x 7.16 x 4)80 ..... ... . . ..... ... = 45),000

.0416 x 87.9 

To solve this problem we carry out the multiplication and 

division with the slide rule as if the problem were: 

528 x 716 x 4)8 
416 x 879 

Then, we compute the decimal by applying the following 

rules. If the appropriate corrections are made so that 

decimal changes are included in these counts then: 

D-l THE COUNT OF A PRODUCT IS THE SUN O.l" THE 

COUNTS OF ITS FACTORS. 

D-2	 THE COUNT OF A FRACTION IS EQUAL TO THE 

COUNT OF THE NUMERATOR HINUS THE COUNT OF 

THE DENOHINATOR. 

The	 above rules are generally true without th~ need 

correction; however, there are special cases for which 

~inor corrections must be made. These corrections are 

called decimal changes or simply changes. In the 

problem, no changes occur, so the count of the answer 

The count of the numerator i.s 2 + .1 + 4 = 7. (D-l). 

The count of the denominator is -1 + 2 = 1. Thus, the 
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count of the answer is 7 - 1 = 6. (n-2). However, in the 

problem 20 x 30 = 600 (done by arithmetic), the sum of the 

counts of the factors is 2+ 2 = 4, but the count of the 

product is 3. Hence, a correction of -1 is needed when 

rule D-l is applied. This presents no problem. For in 

this lesson, none of the practice exercises involve 

problems where decimal changes occur, and in the next 

lesson, a very easy method is presented lor spotting these 

changes. Because of its importance, we will preview the 

method of determining decimal changes at this time. 

As we work certain problems in the next lesson, the 

motion rules will lorce us to multiply or divide by one. 

the left end of the C scale is called the 

~recording one." That is, each time we multiply or divide 

it, we record it and count it when placing the decimal. 

these ones are recorded and counted then the decimal 

hold without exception. 

Example one: 

8.43 x 65.7 x 484 = 268 
(without the decimal, of course) 

The count3 of th~ respective factors are 1, 2, and 

Hence, the count 01 the product is 6 = 1 + 2 + 3. 

8.43 x 65.7 x 484 ....•.......... = 268,000. 

Example two: 

0.0658 x 5.l~3 x 0.719 ................ = 257
 
(without the decimal) 
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For the purpose of illustration, the count of each 

number will be written above it. A student should do this 

on the first five or ten problems so that if he makes a 

mistake in locating the decimal, he can easily see where 

the mistake was made. The work in finding the count of a 

product is so easy that this practice should be discon

tinued after a few problems have been worked correctly. 

-1 +1 +0 o 
0.0658 x 5.43 x 0.719 = 0.257 

Example three: 

1 +0 +2 1 
~0 x 0.1~19. x 5~ •••••• '} a. = 5.83 

0.198	 x 78.5 2
 
o +2
 

To locate the decimal in a problem like example 

notice that we add tho counts of the factors of the 

~hich is a product to get 3. Then, we add the 

the	 factors of the denominator which is also a 

product and get 2. The count of the quotient or fraction 

1. Thus, we place the decimal between the 5 and 

the only position in the number which will make 

product (5.83) have a count of one. 

Example four: 

2 +0 +3 0 
)8.7 x o .1~?9 x 39.1 •••••• 8.5 •••••••• .- 0.368 

29.5 x 688 5 
2 +3 
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It has been observed that when the count of' a 

fraction is zero, the placement of a decimal is often 

forgotten. Of course, when the decimal is not placed, it 

is understood to be after the third digit which would make 

the count 3. 

EXERCISE SET X 

Directions: Copy these ten problems. Write the 

~ount of each factor above it. Write the count of the 

numerator above the division line and the count of the 

denominator below the line. Write the count of. th~ answer 

above the three digit integer in the answer blank and 

correctly place the decimal. 

1. J4.7 x 285 ....................... = 512
 
1.93 

2. 49.4 x 0.0486 x 2 :.XL ........... .. = 274
 
27.7 x 0.0'749 

" 

3. 17.6 x 0.231 x 8.3..1 .. ............ = 378
 
2.51 x 3.59 

4. 0.0122 x 46.7 .................... = 197
 
28.9 

x 19.85. '±.7.6 75.3 x ............ " .. = 426
 
0.00399 x 0.0418 

................ - 754
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7. 0.0167 x 72.3 x 0.532 ........... = .166
 
8.19 x 47.2 

8.	 0.00177 x 14.3 x 0.984 .......... = 456
 
0.0198 x 0.00276 

9. 4.33 x 3.95 x 329 ............... = 170
 
0.0521 x 0.00637 

10. 0.00214 x 76.1 x 0.00485 ........ = 284
 
3.22 x 8.63 

ANSWERS EXERCISE SET X 

234 
l.	 .2~.J2-282. ••.•.•.•..••...•.• ~ • •• = 512 0 

1.93	 1
 
1
 

2 -1 1 
2. ~ 4 x o. Ol~ 86 x 2.;3Z 2............
 

27.7	 x 0.0749 1
 
2 -1
 

201 
3.	 17. 6~9· ~)_G~~~ ......... ~ ...
 

2.51	 x 3.59 2
 
1 1
 

-1 2 -1 
14. 0.0122 x 46.7 ................... = 0.0197
 

28.9	 2
 
2
 

222 
65. 47.6 x 75.3 x 12.8 .............. = 426,000,000


0.00399 x 0.0418 -3 
-2 -1 

113 J 
6. h~?~.x 7'.13 x 677 ••••••••••• .5 ••• = 754

6.95	 x 8.86 2
 
1 1
 

9 

http:��.�.�.�..��...�
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-1 2 0 -2 

0.0167 x 72.3 x 0.532 17.	 ........... = 0.00166
 
8.19	 x 47.2 j 

1 2 

-2 2 0 3 
8.	 0.00177 _x 14.3 x q.. 984 0.......... = 456
 

0.0198 x 0.00276 -3 
-1 -2 

1 1 3 8 
9.	 4·D_~ 3.95 x 329 •••.••••••• .5 ••• = 17,000,000 

0.0521 x 0.00637 -3 
-1 -2 

-2 2 -2 -4 
10. 0.00214 76.1 0. 0048 2 -2x x ........ = 0.0000284
 

3.22	 x 8.63 2 
1 1 

In problems like number 9, 4.33 x 3.95 x'329 = 
0.0521 x 0.00637

in which many of the factors have negative counts, the 

thought process is made much easier if the signs oC the 

negative counts in the Jenominator are changed and these new 

counts are moved to the numerator. Instead of using the 

count of 0.0521 as -1 in the denominator, .use it as +1 in 

the numerator. Since adding +1 to any number gives the 

same answer as subtracting -1 from that same number, this 

process is mathematically correct. Using this convention, 

the count in problem 9 would be computed in the following 

+1 +1 +1 +3 +2 8

t. 4.33 x 3.95 x 329 ;1\ .........8.... = 17,000,000
0.0521 x 0.00637 :....-.J o 
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Essentially the same procedure can be followed when 

numbers in the numerator have negative counts • Reconsider 

. problem 10. 

2 
2r 0.00214 x 76.1 x 0.00485~ .......... = 0.0000284 

-.It 3.22 x 8.63 6 
+2 1 +1 +2 

With this new procedure, only positive numbers need 

to be added and subtracted. After the count of the 

numerator and the count of the denominator have been 

determined and written above and below the division line, 

the decimal placement may be calculated by finding the 

difference of' these numbers and counting this number of' 

right ii' the count of the numerator is 

the left if the count of the denominator is 

An important point to remember is that to locate 

the decimal in an answer, start counting at the point just 

to the left of the first digit of the three digit slide 

answer. A summary of this procedure will read: 

To avoid adding or subtracting negative numbers, 

replace the negative counts in the numerator with their 

absolute values and move them to the denominator; also, 

replace the negative counts in the denominator with their 

absolute values and move them to the numerator. 

Try this new procedure on ~ome of the practice 

the next set. It \..tll make the thinking much 

a~ a consequence, reduce the number of errors. 
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EXERCISE SET XI 

Directions: Solve the following problems. After 

each set, check your ans\~ers. Any answer with the decimal 

correctly placed which is within two of the third signifi 

cant figure is correct. Check the decimal location care

fully and correct each error berore going to the next set 

of problems. 

A 

1. o. Ol~ 00 x 0.220 • • • • • • • • • • • • • • • • • •• = 
2.02. 

2. 0.0113 x 14.6 ... . . . . . . . • . . ••••.• =
 
2.15 

~ 

3.	 ')..77 x 0.416 • • • • • • • • • • • • • • • • • • • •• = 
0.00293 

4. 2.69 x.14.2 •• •. . . ••••. ••. . . . . . • •• = 
1.27 

5. 9.00000377 x 3.47 •. . . . . . . . . . •. • •• =
 
0.026 

6. 0.00192 x 0.268 ••••• ~ • • • • • • • • • • •• = 
4.92 

• • • • • • • • • • • • • • • • • .. •• = 

8. 2.: 3- ~-~-~i:f~..:_2 Q •••••••••••••••••••••• =: 

http:�..........�


70 

9. 0 • 2 79 x J. 41.... ••••••••••••••••••••• = 
62.4 

10. 1.66 x .3.14 ...•.................. =
 
0.0297 

11. 3.14 x 364	 = 
298 

12. 42.6 x J.84	 = 
J7J 

13. ].21 x 0.00140 •••.•••..•.•••••••• = 
32.0 

14. 3.14 x 1020 .................•.•.. =
 
0.00000600 

15. 0.00410 x 2.78 ••.•.•.•..•.•.•.••• = 
61.0 

16. 6.15 x o.!24	 = 
17.0 

17.	 5830 x 72400 x 0.0242 •••••••••••• = 
811 x 0.0859 

18. 0.000743. x 0.000452 x~_OO •••••• = 
7350 x '71'700 

19.	 6h.1 x 0.0000112 x 6J~ ••••..•.••• __ 
5850 x 0.0147 

••. •• •. . . . . . •• . .. •• = 

http:��.���......��
http:��.�.�.�..�.�.�
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B 

. . = 

....................... = 

23 •.~O x 0.289 = 
0.791 

24. 642	 x 14.8 = 
11.8 

25. 42L~	 x 0.600 ·......... ............ =
 
3.14 

26. JO.:L~ 112 ........................ =
 
0.0300 

27. 0.0000267 x 311. .................. =
 ---- 826 

28.	 83.2 x 7.86 · . 
876 

29. 6.17 x 3.71 ·	 . = 
2.58 

30. 13.2 x 0.0461 .................... =
 
217 

31. :}.62 x 5860	 = 
0.222. 

21. 

22. 
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32. ).14 3.14 ••••••••••••••••••• = _x	 .. I 

65.0 

33. 26.5 x 731~tOOO X 0.00215	 = _ 
45.2 x	 0.217 

34.	 0.0173 x 0.689 x 86.4 ..........•. = 
7920 x 0.011~6 ----

35. 2.08 x 3.55 x 4.68 •.••..•..•.•.•. = 
0.227 x 0.00352 

36.	 0. 0061 2 x 3'?2 x 0.01Z1 .........• = _ 
480 x 37.6 

37. 0.364	 x 5.62 x L~.88 ••••••••.••••• == _ 
5.63 x	 2.68 

38. 1.83 x 2.48 x 0.001Z3 .•.......... == __
 
0.297 x 48.7 

39 ..0.00382 x 5.25 x Z.63	 = 
9.09 x	 2.11 

1~0. ).68 x 0.00272 x 81.6	 = 
81.6 x	 9.93 

c 

41. 2.79 x 0.00470 ................... 
2610 

l~ 2. x 
473 

1 3 . 7	 O!. 0 J 6 ... '. ........ .. ..... .. 

http:�.��..�..�.�.�
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4),.	 106 x 866 ,. = 
989 

44.	 27.0 x ).68 • • • . . . • • . • . • • • • . . • . • .• = 
0.00088) 

45.	 413 x o.o~ = 
4.83 

46.	 872 x 0.113 = 
0.260 

47.	 14.0 x 79.0 = 
68 

1~8.	 28.0 x 42.0 =-83-:-0-

49.	 ""/26 x 38 ......•.................• =
 
-O-:-721l 

50.	 41 x B64 ... ........ .. . . .. . ... ... .
0.0000496 

51.	 0.264 x 0.00124 x 12.4 • • • • • • • • • •• = 
- 0.0162 x 5060 

53. 0.0292 x 2.11 x 
---i.48 x ).66 

).72 = 

54. 0.00696 x 0.392 x '0.146 .....•.... = 
2.66 x 0.379 

http:���...��.�.����..�


55. 0.0462 x 0.137 x 1.62 .•.......••. =
 
1.83 x	 3060 

56.	 27 x 491 x 0.000660 .....•.......• = __ 
83 x 2740 

57.	 4. 68 x ,~. 32 x 5. 05 .....•..•...... = 
620,000 x 3.70 

58. 4.10	 x 2.68 x 0.0410 = 
0.383 x 0.0926 

59.	 2:..33 x 866 x 414 = 
314 x 723 

60. 2.17 x 3.60 44.0 ............... -x 
0.0143 x 3.14 

D 

61. O.02l~0 x 7§...0l ... .... ............. 
32 

62. 306 x '~.92 ••••••. ••. •••••••. . •••• = 
0.00929 

63. 6~7....~ 562. .... .. ..... .. . . ........ . = ---- 
8'73 

........................ =
 

65. o..JP7l.j.. x lli ~ "	 = 
--0:0223 

http:������.��.�������
http:�.......��
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66. 72.8 x	 0.0000200 • • .. • . • • • • • .	 • • • • •• = 
713 

67. 42.6 x	 31.4 x 3.0~ · . . . . . ••. . . . ••• = 
0.1~50	 x 8310 

68. 2.67 x	 314 x 21.0 • • • • • • • • • • • • • • •• = 
0.00370 x 0.00274 

69. 6.70 x	 0.523 x 20J · . •. . . . . . . . . . •• =
 
97,400	 x 3,620,000 

70.	 0.00537 x 4.93 x lQ2 • • • • • . • • • • • •• = 
0.0000502 x 4.02 

71. 3.90 x	 0.220 x 3.14 • • • • • • • • • • • • •• = 
31.4 x	 13.6 

72. 8.60 x	 14.2 J7jo ·..... ... ...... -x 
o . l~ 2 h	 x 76 L~ 0 

73 . .19~-9-~_	 2.86 x 3. L~2 • •.••••	 " • • • • • •• = 
3.11~ x	 31.1i 

74.	 0.00620 x 497 x 13.8 • • • • • • • • • • • •• = 
0.0800 x 1.49 

75.	 926 x 0.0000271 x 14200 . . . • . . . . .. = 
7330 x 0.0000271 

76.	 2170 x 0.0927 x 0.000610 ....... ,. :: 

8Jho x 937 

••••••••• ~ •• = 
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78.	 1700 x 86.0 x 0.000863 .... ~ ••...• 
926,000 x 25.0 

79. 7,)20,000 x 0.004)6 x 26.0 
0.661 x	 3.14 

80.	 0.927 x 0.06~ 14300 • • • • • . • • • •• 
86200 x 0.00723 

E 

81.	 0.74) x 21.6 x 0.181 
).64 x 0.0397 

82. ]1.4 x	 0.004)6 x 8,320,000 ..•...•
37.2 x	 4.68 

83.	 ).14 x 0.000392 x 864 • • • • • • • • • • •• 
921 x 3J6 

84. 5.)2 x	 4.83 x 0.131 • • • • • • • • • • . • •• 
3.14 x	 2.73 ~ 

85. 2.85 x	 5430 x 63700 • . . . . . . . . . . . .•
 
2.60 x	 7.70 

86.	 J. l!~ x o. 0000861-\- x 272 
399 x 863 

87.	 2 8 x 36 x 44 
71 x 12 

88.	 222...x 170 x..2.Q.!±. •••••••••••••••••• 
799 x 194 

=
 

~ 

=
 

= 
--------~ 

= --------- 

= 

= 

= 

=
 

= 

= 
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89. 271 x 348 x 258 ·................. =
 
600 x 893
 

90. 616 x 719 x 677 ·................. =
 
611 x 495
 

91 1.2i-x lt27 x~ ................... =
 
719 x 304
 

92. 139 x 640 x 584 ·................. =
 
339 x 425
 

93. 945 x 219 x 211 ·................. =
 
533 x 676
 

x
91~ • 14 9 73.92-39~ ·................. =
 
295 x 969
 

95. 809 x 400 x 54_7.. ·....... .... .. . .. . . =
 
506 x 502
 

96. 2_00_ x 852 x 36!~ ·................. =
 
782 x 8 /-t8
 

141 x x
 \t •••••••••••••••••97. 67 2 1!±2 = 
2ltJ x 598
 

98. ;}3 4 x 428 x 21J ·................. =
 
150 x 751
 

99. 171J,. x 398 x 328 ·................. -.
 
489 x '770
 

100. 382_x 862 x 201 ·................. =
 
36J x 228
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ANSWERS EXERCISE SET. XI
 

A 22. 2.82 x 1010 

1. o. 001~36 23. 26.3 

2. 0.117 24. 805 

3. 535 25. 8.10 

4. 63.6 26. 1,140,000 

5. 0.000503 27. 0.0000109 

6. 0.000105 28. 0.747 

7. 0.00458 29. 0.0887 

8. 1.49 30. 0.00280 

9. 0.0154 31. 95,600 

10. 176 32. 0.152 

11. J. 81~ 3J. l~260 

12. 0.439 34. 0.00891 

13. 0.000140 35. 43,200 

14. 534,000,000 36. 1.97 x 10-8 

15. 0.000187 37. 0.619 

16. 0.0449 38 • 0.000543 

17. .14,700 39. 0.00798 

18. 2.90 x 10-11 
40. 0.00101 

19. 0.00528 
e 

20. 0.169 
41. 0.00000502 

n· 42. o. 00101~ 

21. 196 
43. 618 
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44. 11),000	 67. 1.08 

45. 2.54	 68. 1. 7'~ x'109 

46. )79	 69. 2.02 x 10-9 

47. 16.)	 70. 24,500 

48. 14.2	 71. 0.006)1 

49. )8,100	 72. 142 

50. 714,000,000 7). ).87 

51~ 0.000129 74. )57 

52. 0.275 75. 1790 

5). 0.042) 76. 1.57 x 10-8 

54. 0.000)95	 77. 0.0608' 

55. 0.0000018)	 78. 0.00000545 

56. 0.0000)85	 79. 400,000 

57. 0.0000445	 80. 1.)8 

58. 12.7	 E 

59. 5.26	 81. 20.1 

60.	 7660 82. 6540 

D 8). 0.00000)44 

61. 0.0585	 84. 0.)99 

62. 162,000 85. 1~9, 200,000 

6). 1~04 86. 2.14 x 10-7 

64. 606	 87. 52.1 

65. 8)20	 88. 5)0 

66. 0.00000204	 89. 16) 
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90. 991 95. 

91. 833 96. 

92. 361 97. 

93. 121 98. 

94. 531 99. 

100. 

697 

421 

488 . 

270 

268 

814 
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LESSON VII 

THE RECORDING ONE 

The key to any system for placing the decimal in 

slide rule problems is the method used to determine the 

occurrence of decimal changes. And, in this area, the 

counting method is superior to other methods. The central 

theme of this lesson is the recording one. It is used to 

signal the slide rule operator when a decimal change has 

occurred. The previous lessons have all been written with 

this one in mind and practically all the work which follows 

depend on these ideas about the recording one. Before 

this lesson, we had to be very careful in limiting the 

offered to a special type. After you have 

this lesson, you will be able to efficiently solve 

problems invclving multiplication and division. 

We shall begin tb~s lesson with a definition. 

DEFINITION: The 1 loca ted a t the J.eft end o.f the 

scale is called the recording one. Each time the record-

one is used, we record it and count it in determining 

location of the decimal. 

Consider this example:
 

Example one:
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First, set J1L J on the D scale and then divide by 

1.18. Up to this point, the solution is just like those in 

Lessons IV and VI, but, when we try to multiply by 6.82; we 

realize that the multiplier cannot be moved to this 

position. .Thus, we find ourselves confronted with a 

problem. The motion rules force us to multiply, yet, we 

are unable to reach the only unused factor of the numerator. 

The way out of this predicament is easy. 'ole simply multiply 

by one. This leaves the digits of the answer unchanged. 

Since ,~e are forced to mul tiply by th e one a t the left end 

of the C scale (the recording one), we must record a one 

and usc it in counting the decimal. Bu t, h"here do ,...e 

record this on~? Since we multiplied by it, we record it 

above the division line w{th the other factors of the 

numerator. The rules of motion now require that we divid~. 

There are no unused factor~ in the denominator, so what do 

we divide by? Of course, the solution of this problem is 

easy because of the similarity to our last experience. We 

divide by one. This time we use the one on the right end 

of the C scale. This is not the recording one so we do not 

record it. Now the C scale is in a position which allows 

us to reach 6.82. We multiply by 6.82 and the problem is 

finished. 
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To summarize: 

1. H (34.3) D '-L D (one) C 

2. D (1.18) C 5. M (6.82) C 

3. M (Recording one) C 6. R.A. (198) D 

An asterisk has been placed in some of the problems 

to illustrate that a recording one has been recorded. 

Example ~: 

4• . • . • . • . • . • • • . • . • . . . • . • •• = 198 
1 

From this example you can see how important this 

idea of multiplying by one really is. 1lhen used in 

conjunction with our motion rules, it forced us to change 

the position of the slide rule which would allow us to 

next number and at the same time signal us that 

chanGe was occurring. 

You are now ready to work a problem of this type. 

Example two: 

•••••••••• ~ • • • • • • • • • • •• = 

As usual, begin by setting 28.9 on tho D scale and 

by 0.0425. The next step requires a little more 

Clasp the multiplier tightly, and faithfully 

the rules of motion, set out to multiply by the 

number. You then see that there are no other nurnbets 

in the numerator. So, what do you do? ~Iultiply by 1. 
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Do you divide by one next as in example one? No. Notice 

the situation. At this time, you are required to divide 

and there is a number lert in the denominator. That 

number is 17.6; consequently, you must divide by 17.6. Now 

every ractor in the problem has been used but the probl~m 

is not rinished. YOll must multiply one more time to 

satisry rule M-J. (Move the multiplier last.) Multiply 

by 1. Since the recording one was used, you must record it 

and count it in placing the decimal • 

28.9 * • • • . • . • . • • . • . . • . . . • ~ • •. = 38. 6 
0-:<)425 x 17.6 1 

Work examples one and two several times with your 

slide rule. As each new situation arises, pause Rnd think 

about it until you are sure that you know how to handle 

thRt situation. rr cecessary, rerer to the summaries or 

the solutions or these two problems but work each one over 

until you need look only at the problem and your slide 

to 801ve it. 

Summary ror example two: 

1. f'.f (28.9) D 4. D (17.6) C 

2. D (0.0425) c 5. M (Recording one) C 

J. M (ONE) C 6. R. A. (38.6) D 

9 • 17 5 x 2. 46 = 
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To work this problem, move the multiplier to 9.75 on 

the D scale. The motion rules then demand that you divide 

(M-2 Move the multiplier and divider alternately), but 

since there is no factor of the problem to divide by, you 

divide by one. In this situation you are able to divide 

either by the recording one or by the one at the right end 

of the C scale. Move the divider until the recording one 

approaches the hairline and at the same time keep an eye on 

the approximate position of 246. As the recording one is 

moved nearer the hairline the 246 goes beyond the end of 

the D scale. Thus, if you choose to divide by the record

ing one you will be unable to complete the next step. You 

are left with no alternative except to divide by the one at 

the right end of the C scale. This time you do not record 

it because it is not the recording one. Multiply by 2.46 

and the problem is complete. 

9.75 x 2.46 • • • • • • • • • a • • • • • • • • • • • • • • • = 24.0 

Summary: 

1. M (9.75) c 

2. D (one) C 

J. M (2.46) C 

4. R.A. (24.0) D 

Each time it becomes necessary to divide by one, the 

step will certainly be a multiplication. Look ahead 

and choose the one that will allow you to complete that step. 
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\\'e have learned from these examples tha t whenever we 

are required to move the multiplier or divider and a factor 

cannot be reached (this occurs only when the multiplier is 

being moved) or when there are no unused factors, we 

multiply by one. 

These ideas are of such importance that we will 

state them as rules at this time. 

0-1	 IF A FACTOR CANNOT BE REACHED \nTH THE MULTI

PLIEH BECAUSE IT IS BEYOND THE END OF THE 

SCALE, :-lULTIPLY BY ONE. 

0-2	 IF THEHE AHE NO UNUSED FACTORS IN TIlE D8NOH

INATOR AND THE RULES OF MOTION REQUIRE MOVE

HENT OF TIlE DIVIDEH, DIVIDE BY ONE. CHOOSE 

TIIJ<~ ONE '~IIICH HILL ALLO'{ THE Nt:XT STEP TO 

DE COMPLETED. 

0-3	 IF THERE ARE NO· UNUSED FACTORS IN THE NUMER

ATOR AND THE nULES OF MOTION nE(~UIRE 

HOVJ<':MENT OF TIlE HULTIPLIEH, MULTIPLY BY ONE. 

Study the ideas and examples in this section care

You should now be able to work any s~ide rule 

which involves multiplication and division. Host 

of the rest of this chapter has been designed to help you

make these new ideas fio familiar that you can use them 

automatically. This will require a lot of practice. 
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EXERCISE SET XII 

Directions: Each of these problems includes an 

answer and a summary of its solution. Try the problem 

first without looking at the solution. If you work the 

problem and get the correct answer, glance quickly at the 

summary and proceed to the next problem. If you miss the 

answer, study the summary carefully and make each setting 

on your OHn slide rule. When you have finished the 

exercise, go back and rework each of the problems yoti 

missed on your first trial. In the problems below, an 

asterisk indicates that the recording one has been recorded. 

1. 30.7 x 23.9 to ~ ••• = 734
* 1 

2. D (Recording one) C 

3. f.f (23.9) C 

4. R.A. (734) D 

2. ..~£ ~ . . . . ~. .. _ 69 •4 
7.15 1 

1-. M (496) D 

2. D (7.15) C 

3. H (one) C 

4. R.A. (69.4) D 

3 • .-z.Q.§.* 2 ..............................- 0.05J... 5
 
15 :J 3 
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1. H (7.88) D 

2. D (153) c 

3. M (Recording one) C 

4. R.A. (0.0515) D 

4. 38.7 x 2.06 x 4.19	 ~ = 334 
*	 1 

2. D (Recording one) C 

3. H (2.06) C
 

ll. D (one) C
 

5. H (4.19) C 

6. H.A. (334) D 

* 5. 218	 x 795 •••••••••••••••••••• 11 ? . .. = 12,100,000 
0.Olll3 -1
 

1- M (218 ) D
 

2. D (0.0143) C 

3. M (Hecording one) C 

4. D (one) C 

5. M (795) C 

6. R.A. (12,100,000) D 

6.	 12.8 x ~ ••••••••••••••••••• If ••• = 0.292 
495 4 

* 
1. H (12.8) D 

2. D (495) C 

3. M (one) C 
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4. D (Recording one) C 

5. M (11.3) C 

6. R.A.	 (0.292) D 

7. 47.6	 x 23.9* .................. . ~ ... = 18.2
 
1.98 x	 31.5 3 

1. M (47.6) D 

2. D (1.98) C 

3. M (23.9) C 

4 . D (31.5) C 

5. M (Recording one) C 

6. R.A.	 (18.2) D 

8. o . 01..2.8 x _.J .75 .....................0 = 0.000509
 
27.4 x	 5.32 3 

1. H (0.0198) D 

2 . D (27.J~) C 

3. 1'-1 (3.75) C 

4. D (5.32) C 

5. M (one) C 

6.	 R.A. (59.8) D 

4·~2 ........... ,..... - 59.89. ],8.6	 x x 1.85 4 
5.12	 2

* 
.1. M (38.6) D 

2. D (5.12) C 

J. ;-'1 (l.. 29) C 
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4. D (Recordin~ one) C 

5. M (1.85) C 

6. R. A. (59.8) D 

10. 46.7 x 2.84 x 39.8 x 3.15 .... 9... = 16600. 
* 1 

1. M (1~6. '7) D 

2 . D (one) C 

3. M (2 . 81~ ) C 

4. D (Rl~cording one) C 

5. M (39.8) C 

6. D (one) C 

7. M (3.15) C 

8. R.A. (16600) D 
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EXERCISE SET XIII 

Directions: Most of the problems in this set will 

require multiplication or division by one. Be sure to 

the recording one each time it is used. Be espe~ 

careful when you multiply last by the recording one. 

is the situation in which students in the past have 

often forgotten to record it. Do not multiply or 

divide by one unless you have no other alternative. 

A 

1. 792,000 x 0.326 .............•••.• =
 

2. 68,200 x 0.0398 = 

J. 68.3 x 79.2 = 

1 14.3 x 0.397 , = 

j. 0.296 x 1.76 = 

6. 0.836 x 55.3 .................. ... 

7. 3.62 x 0.03J4 • • • • • • • • • • • .. • • • . • • •• = 

8. 7 J •6 x 4. 06 = --_.-._-

9. 0.663 x 2.91 = 

.10. 3.32 x 14.2 .a •••••••••••••••••••• = 



--------
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11. 1.60 x 2.80 . .. .. .. .. ..	 .. . .. ... .. . .. . .. .. .. 
89.9 

12. 0.120 x 0.190 ..............................
 
0.00382 

13. 3.01 x 1.62 .. .. .. .. . .. .. .. .. . . .. .. . . .. . .. . .. . 
8.82 

14. 0.0000278 x 1.40 
9.90 

15. 0.00861 x 0.779 .. . .. .. . .. . .. .. .. .. .. .. .. . .. . .. 
3.20 

16. 3 . 14 x Q..:-.!1.Q 
o. 8L~6 

17. 0.875 x 0.00260 ..........................
 
0.0137 

18.	 !±12 x 861 .. .. . .. . .. .. . .. . .. . .. . .. .. ., .. 
399 

19. 803 x 0.00420 ...................................
 
0.120 

20. 1.01• x 0.0000490 .......................... ., ...
 
762 

B 

21. 4.77 x 2.54 

22. 2.38 x 1.68 ..................................
 

= 

= 

=
 

= 

=
 

=
 

= 

= 

=
 

=
 

=
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23. 15.2 x 0.836 ..... . ·........... ... .

24. 2.93 x 4.72 ·.... ·.·.·............ =
 

25.	 0.514 x 0.0267 ·..... ·............ =
 

26.	 82.6 x 2.37 ·.... ·.·.·............ =
 

x27.	 3.28 56.7 ·.. ·.·. ·.·............ =
 

28.	 0.00523 x 4 .l~8 ·.. . .. ·... . ........ =
 

926 x 8.77 ·... ..... .. .. ...... .... =
 ---1. !~6--

30.	 62.0 x 8h = 
0.000186 

31.	 0.486 x 0.0322 = 1!J.7 

32 •.7...7-6 x 91) .................... , ...
 
5670 

J3. '),79 x 1.68 ·	 . = 
7500 

34. 171 x 9.88 ·	 . = 
0.126 

35 • .!..'L 0 x ll~2 · "	 . = 
0.480 

·	 . =
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J7. 1. 92 x J. 04 ............................. =
 846 

J8. 12 J x 525 x 446 ...................... =
 
607 x 248 

J9. 95J x 77.2 x 90J ..................... = 
522 x 506 

40. ~x 675 x 694 ...................... =
 
152 x 707
 

c
 

41. 994 x 0.oJJ6 .... .. . .. ........... .. .. . = 

42. 82.4 x 0.192 = 

4J. 0.0925 x 7J.6 ..... .. . .. .. .. ......... = 

J.95 x 0.00J54 ... .... ......... .. ... =
 

J8200 x o. 4'~8 ..................... =
 

46. J.91 x 52.5 .. . .. .. .. .. .. . .. .. .. .. .. .. .. . . .. .. .. .. = 

47. 0.0877 x 62.8 ...................................... =
 

48. J.07 x 226 .......................................... =
 

1.80 x 0.125 x J.14 .......................... =
 

50. 9.78 x 1J.6 x 0.00162 ....................... =
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51. 574 x 982 x )27 ·.................. =
 
)24 x 916
 

52. 810 x 626 x~ .................... =
 
246 x 676
 

53. 78) x 284 x 641 · .................. =
 
125 x )98
 

54. 209 x 1~17 x 207 ·................. =
 
875 x 651
 

55. ~8 x 795 x lli ·.... .. .. . .... . . ... =
 
297 x 270
 

56. 442 x 707 x 1.00 · .. .. . .. .. .. ., . .. .. .. .. . . .. .. .. =
 
200 x 3)1.
 

57. 884 x 122 x 441 ........................ =
 
818 x 979
 

58. 420 x 201 x 860 .. .. .. • • .. .. .. II: .. .. .. .. .. .. .. .. ..
 = 
518 x 1)6
 

170 x 440 x 202
59. · ........................ " =
 7)2 x 99 1..
 

60. 308 x 744 x 206 ......... " .....................
 = 
809 x 148
 

D 

6.1. x . .. .. . . .. . . .. . .. .. .. .. .. .. . .. . =
27.6 °.1.51• 

,$2 .. 2.67 x 1J.8 = ........................ Co ..........
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63. 0.111.. x 44.7 

64. 0.0392 x 1.75 = 

65. 0.00503 x 6.)1 = 

66. 0.0152 x 0.0407 ·...... ........... _..
 

67. 2.64 x 2.06 = 

68.1.88:< 0.363 = 

69. 0.824 x J.JJ .... 1.1 = 

'70.2.81., x 0.535 = 

71.0.0000448 x 3.79 x 4.86 = 

72. 0.0617 x 2.86 x 4.93 ....•........ =
 

73. 24.6 x 3.14 x 3.14 

74. 942 x 165 x 438 ·................. =
 
730 x 65.2
 

75. 123 x 519 x 923 ·................. =
 
878 x 854
 

x x
76. 620 669 514- 3 ·................. =
 
91~2 x 403
 

77. .22.4 ..~_..2..~L~ 2 5~ . . • • • . . . • • • . . . . • • •• = 
243 x 400
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78. 879 x 624 x 826 ·................. =
 
l~ 53 x 992 

79. 320 x 445 x 359 ·................. =
 
971 x 692 

80. 211 x 821 x l~9J ·................. =
 
123 x 795
 

E
 

81. 6.'78 x 2.)8	 = 

82.0.586 x 1.92	 = 

8). 7.22 x 0.000324 ...............••• =
 

84. 78.6 x 2.59	 = 

85. 0.0557 x 8.63 • • • • • • • • • • • • • • • • • • •• = 

86. 1.66 x 4.27	 = 

87.9.12 x 6.43	 = 

88.	 270 x 975 x 229 • •••••• ~ • • • • • • • • •• = 
697 x 753 

89.	 1950 x 731 x _]50 • • • • • • • • • • • . • • • •• = 
575 x 687 

90. 173 x 1)0 x 505 • • • • • • • • • • • • • • • • •• = 
_.- 780	 x 571 
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91. 2Q9 x 607 x 66) ·................ .
84S	 x 886 

92.	 164 x 146 x 541 · •••. •••••• . ••••• = 
109	 x 702 

· •• . . . ••. •. . • . ••• = 

91~. .5. l'7 x 98 0 x_...2§:l • • • • • • • • • • • • • • • •• = 
sIn x )22 

9S. 2).2 x 0.14) x 8620 .••••.••.•.•• = 
921~ x 7S.2 ---- 

96.	 0.0000196 x 893 x 0.0470 • • . • • • •• = 
- 0.0016) x )60 

97.	 0.J02 x 5180 x 0.000611 • • • • • • • •• = 
15100 x 20100 

• • . • • •• = 

99. 2S.4 x 0.000497 x 0.22~ • • • • • • • •• = 
12.1 x 0.00.171 

100 • ..50S x 81.9~212 •••......•....••. = 
J1.6 x l~9J 

ANS\v'ERS EXERCISE SET XIII 

A 

1. 258,000	 ). sino 

2. 21'70	 4. 5.68 

http:���......�....��
http:����.��.�
http:��...��.�..�
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5. 0.521 28. 0."0234 

6. 46.2 29. 5560 

7. 0.114 30. 28,000,000 

8. 299 31. 0.000109 

9. 1.93 32. 125 

10. 118 33. 0.000849 

11. 0.0498 34. 13, 1~00 

12. 5.97 35. 3850 

13. 0.553 36. 1810 

14. 0.00000393 37. 0.00689 

15. 0.00209 38. 1120 

16. 0.631 39. 2520 

17. 0.166 40. lWOO 

18. 1020 
c 

19. 28.1 
41. 33.4 

20. 6.69 x 10-8 

42. 15.8 

B 43. 6.81 

21. 12.1 44. O. 011~0 

22. 4.00 45. 17,100 

23. 12.7 h6. 205 

24. 13.8 1+7. 5.51 

25. 0.0137 48. 694 

26. 196 49. 0.707 

27. 186 50. 0.215 
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51. 621 7!L 1430 

52. 2660 75. 78.6 

53. 2870 76. 593 

54. 31.7 77. 1460 

55. 2120 78. 1010 

56. 1870 79. 76.1 

57. 59.4 80. 873 

58. 1030 
E 

59. 20.8 
81 .. 16.1 

60. 394 
82. 1.13 

D 83. 0.00234 

61- 4.25 84. 204 

62. 36.8 85. o .l~81 

63. 5.10 86. 7.09 

64. 0.0686 87. 58.6 

65. 0.0317 88. 115 

66. 0.000619 89. 1260 

67. 5.44 90. 25.5 

68. 0.682 91. 489 

69. 2.74 92. 169 

70. 1.52 93. 1130 

71. 0.000825 94. 2810 

9 ....72. 0.870 :;. 0.944 

73. 243 96. o. 0OOll~0 
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-997. 3.15 xlO 99. 0.135 

98.· hO,700,000 100. 56) 
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LI~SSON VIII 

KEEPING TIlE DECIHAL 

Few people realize just how much practice is neces

sary to master the basic slide rule skills, consequently, 

one of the most difficult tasks that a student is asked to 

the job of patiently practicing each skill until 

it is completely mastered before attempting another. 

The first seven sections of this chapter contain all 

information and techniques necessary to enable one to 

solve multiplication and division problems with a slide 

rule ea s:ily and ef'ficien t ly. The se t echni.'l.ue:3 can be 

mastered only by practicing each step until it becomes 

If you have solved correctly every problem in 

sections one through seven, you have mastered these tech-

and are an efficient slide rule operator. You may 

more efficient by studying the next two sections. 

section and the next, you will learn to keep the 

and to use the CI scale. These techniques will 

allow you to work any problems. you canno t. already work 

they will enable you to work problems at a rate 20 to 

cent faster than your current speed. 

If you have not worked all the problems in the first 

'.even sections, more practice will improve your speed much 

than 0wploying these new ideas. Furthermore, these 
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methods are effective only if their user has completely 

.mastered all the preceding work. If you have not 

practiced until each step is automatic, these new proce

dures will prove to be confusing. 

The short cut of this section is called keeping the 

.decimal. It will allow you to work about 20 per cent 

faster after you have mastered it. It reduces the time 

spent in computing the decimal to zero. The idea for 

keeping thp. decimal is very simple. Each time you set a 

think Lts count and add it algebraically to the 

count you already have in mind. Then, remember the 

These additions and subtractions are 

you are moving the multiplier or divider to 

number. Thus, you are using time 

wasted to do the very important job of 

You must not forget the accumulated count. Think 

count audibly so you can remember it while you are 

eading and preparing to set the next number. Your think-

process of solving ~ problem s~ould go 

this: Look at each factor just once, remem

as you add its count to the one already in 

If	 you must look at the number a second time to 

it3 count after you have set it on your slide 

have derea ted the purpose of carrying the dcciliJal. 
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At all times keep the count in your mind and the digits on 

rule. Once you start using this procedure, 

a problem without keeping the count. This 

procedure will seem hard at 1irst because 01 the extra 

thinking it requires, but remember, you can master it. 

Example ~: 

'.72 x 81.4 x 0.0332 • • • • • • • • • • • • • • • •• = 
0.00821 x 1.43 

Look at 5.72 and think "one" as you move the mu1ti

to 5.72 on the D scale. Divide by 0.00821, think 

"3" (1+2). Hul tip1y by 81. ll and think "5" (3+2). Next 

idivide by 1.43 and think "4" (5-1). Since you cannot 

~each 0.0339, multiply by the recording one and think 

Then, divide by one and think "5" again. 

by 0.0339 and think "4" (5-1). Read the 

131lO. 

Summary: 

Hotion Decimal Location 

1. M (5.72) D 1 

2. D (0.00821) c 3 - 1+2 

J. H (81.4) c 5 = 3+2 

4. D (1.43) c l~ = 5-1 

5. t-i (Recording one) C e:: = 4+1J 

6. D (one) C 5 

7. M (0.0339) c 4 = 5-1 

8. R.A. (1340) D t~ 
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Study the summaries of the next four examples care

fully. Then work out each problem keeping the decimal as 

you go. 

14.7 x 5.09 x 10.4 ................... - "----------
---9.42 x 0.0472 

Summary: 

Motion Decimal Location 

1. M (14.7) D 2 

2. D (9. 42 ) c 1 = 2-1 

3. H (one) C 1 

L~ • D (0.0472) c 2 = 1+1 

5. H (5.09) c 3 - 2+1 

6. D (Recording one) C 2 - 3-1 

7. M (10.4) c 4 = 2+2 

8. R.A. (1750) D 4 

Example three: 

1.63 x 4.17 x 6 I .370,000 .. . .. ......... =
 
7.J1 x 4.65 

Summary: 

f-fotion Decimal Location 

1. M (1.63) D 1 

2. D (7.31) c 0 = 1-1 

3. H (one)" C 0 

/4- • D (4.65) C -1 = 0-1 

5. H (It. I'] ) C 0 = -1+1 
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Hotion Decimal Location 

6. D (one) C 0 

7. M (6,370,000) c 7 = 0+7 

8. R.A. (1,270,000) D 7 

Example four: 

81.6 x hZLL/+41 • • • • • • • • • • • • • • • • • • •• = 
16.5 x 2.33 

Summary: 

Notion Decimal Location 

1. M (81.6) D 2 

2. D (16.5) c 0 .- 2-2 

J' N (Recording one) C 1 = 0+1" 

4. D (2.33) c 0 = 1-1 

5. M (3.75) c 1 = 0+1 

6. 0 (one) C 1 

7. H (441 ) C 4 - 1+3 

8. R. A. (3510) D 4 

~xamp1e five: 

0.0837 x J. 82 x..5_~12 ••••••. ~ • • ••. •• •• = 
--1.67 x 3.54 

Summary: 

Motion Decimal Location 

1. M (0.0837) D -1 

2. D (1.67) c -2 = -1-1 

3. M (Recording one) C -1 = -2+1 

4. D (3.54) C ··2 .- -1-1 
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Hotion Decimal Locatio n 

5. M (3.82) C -1 - -2+1 

6. D (one) C -1 

7. H (5. 12 ) C 0 = -1+1 

8. R.A. (0.277) D 0 

EXERCISE SET XIV 

Directions: Keep the decimal count as you work the 

problems. Look at each ractor just once and add 

to the accumulated count as you move the multi-

or divider toward the number. 

A 

1. 25.6 x 812 •••••••. . •. •. •. •••••. ••• = 
752 x 328 

2 • 86.4 x ~ ·............... ....... 
50.5 x 26.2 

3. 2.3 0 x 1.45 ·...................... =
 
86.4 x 140 

4. 86.2 x 143 • • • • • • • • • • • • • • • • • • • • • •• = 
0.)83 x 245 

5. .:L..!J~~2 • 8 • • • • • • • • • • • • • • • • • • • • • •• = 
1)0 x 784 

6 •. 'j • 9h x 10.6 •. . •. . •••. •• . •••• .. . ••.• = 
~. 742 x 521 

http:�..�..���.��.����...��
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7. 42.) x 0.752 
0.105 x 12. ) 

................... .. = 

8. 2.15 
74.0 

x 
x 

51.2 
52.3 

..................·... = 

9. ~.2 
56.1 

x 
x 

2).0 
752 

.................... = 

10. 42,000 
1.56 x 

x 561 ..................... 
75.2 

= 

11. 4)2 x 
854 x 

4200 
5.12 

....................... = 

12. 456 x lL2) 
1~. 0) x 45.2 

·...................... = 

I). 85.4 
75.4 

x 
x 

62.) ·..................... 
5.89 

= 

14. 45.2 
)5.7 

x 
x 

52.0. ·...................... 
861 

= 

15. 12 . .5 
45.0 

x 
x 

1.2) 
l~ 5.8 

·..................... = 

16. 68.4 
l~ 5.8 

x 
x 

78.2 
5).1 

·...... ~ .............. = 

17. 44 . 0 
1.2 

x 
x 

21.8 
56.4 

·...................... = 

18. )8.2 X ..2.J..:.2. · . = 
1~6. 7 x )2.9 
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19. 34.0 x 52.8 ·..................... =
 42.1 x 54.7 

20. 563 x 0.130 ·..................... =
 532 x 0.165 

B 

21. o. 550 x 12. 5 = 
68.7 x 568 

22. ~20,000 x 852 .... ... .... .. ..... =
 
7520 x 86,200 

23. 0.426 x 0.404 ·.... ............... 
3.82 x 0.260 

24. 101 x 0.0426 ·............. ....... =
 
303 x 2.17 

25. 1.81 x 1.51 · .... .. ............... =
 
3.14 x 5.27 

26. 1.44 x 0.0617 ·................... =
 
3900 x 0.0372 

27. 14.8 x ).62 · ,., . = 
0.121 x 39.2 

28. 2.28 x 0.0496 ·.... .. .. ........ ... =
 
- 8.27 x 1.49 

29. 16.2 x 0.226 · . = 
4.37 x 9.28 



30. 32.6 
5.23 

x 
x 

0.774 
8.28 

• • • • • • • • • • • • • • • • • • • •• = 

110 

31. 5.43 x 1.63 
9.28 x 0.0296 

•. . •. • . •. •. . . ••• . ••• = 

32. 378 x 
5.26 x 

442 
77.9 

• • • • • • • • • • • • • • • • • • • • •• = 

33. 48.2 
27.9 

x 
x 

369 
!~ .82 

• • • • • • • • • • • • • • • • • • • • •• = 

34. 1.13 
50.5 

x 
x 

2.06 
0.372 

• • • • • • • • • • • • • • • • • • • •• = 

. . . • . • • • . • • . . • •• =
 

36. 1420 ",:._30.7 • • • • • • • • • • • • • • • • • • •• = 
92.6 x 0.0287 

37 . .h)9 x 4.18 • • • • • • • • • • • • • • • • • • • • •• = 
12.5 x 2760 

38. ;;;;.8;;:.2..:....:;;.1-=.::.x,~0...:...• ..:...4~9.;;;,,6 • • • • • • • • • • • • • • • • • • • •• = 
29.6 x 3.79 

39. 0.0488 x 0.617 • • • • • • • • • • • • • • • • • •• = 
42.8 x 3.16 

40. 2..._82 x 4.06 •. • . • . . •. •. •. . • . . •. •• = 
0.362 x 1.72 

http:�.�.�..�.�.�..�..�
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c 

41. 14.8 x 1.92 .............. ........ =
 
3.09 x 20.4 

1~2 • 6.37 x 2.48 ...................... =
 
4.73 x 16.2
 

0.00'372 x 1.29 · . =
 
2.78 x 205
 

227,000 x 1.68 · .
 = 42.8 x 3.66 

h5. 483 x 792 ..................... = 
O~284 x 67.2 

l~ 6. 4. 12 x 2.98 = 
i.45 x 3.78 

47. 5.04 x 0.000882 .................. =
 
92.7 x 156 

48. 181,000 x 3684000 ••.••••..•.••••• = 
2.81 x 0.14 

49. 217 x 6.42 = 
11~10 x 0.728 

0.00526 x 14950. .................... =
 117 x 8.36 

51. 2. 1:;...:5~x'-:::'2..;...~6'".::'2 ................ =
 ·..
 
'7.49 x 8.25 
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52. 0.00368 x 9.22 ................... =
 426 x 714 

13.4 x 0.16153. ..................... =
 
796 x 21.6 

54. 1.75 x 2.69 ·...................... =
 1.28 x 12.7 

55. 0.662 x 1.49 = 
10.4 x 0.0128 

56. 13.9 x 0.462 = 
12.8 x 0.669 

57 ..0.809 x 0.716 = 
4.82 x 0.337 

58. 0.0428 x 0.276 = 
1.82 x 6.87 

59. 3.86 x 0.119 = 
5.05 x 0.374 

60. 2.87 x 0.0864 .................... =
 
0.862 x 1.43 

D 

61. 2.77 x 11·1 ·..................... =
 1.'78 x 129 

62. 2.63 x 2.81 ·..................... .
41.8 x 3:82 



-----------

II)
 

6). x 7.06 · . .. ...... = 
2.86 x 1.45 

0.0396 x 2.82 .................... =
 
4.76 x 0.0229 

65 • ..:L-~~~278 · . = 62.8 x 2.08 

66. 3.64 x 4.28 · . = 8.62 x 3.6i 

x 6.08 • •••••••••••••••••• II •• = 
x 372 

63. 86,5 x 372 · . = 
2.68 x 26.0 

1.49 x 3.22 .... ............... =
 
0.34"3 x 0.0179 

70. 306 x 0.00892 .................... =
 
3.14 x 1.27 

71. 0.000426 x 0.432 ................. =
 6.30 x 0.0000723 

72. ~~ 0.274 •••••••••• t •••••• , • = 
362,000 x 46.8 

73. 12.0 x 5280 .................. =
 
0.00716 x 0.300 

71-L 82.0 x 2.54 . = 
0.875 x 9.86 

~ 
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75.	 256 x 64.0 • • • • • • • • • • • •• • • • • • • • •• = 
220 x 0.125 

76. 273 x 1760	 = 
0.866 x 0.41h 

77. 1.73 x 365	 e.e ••••• = 
'0.00390 x 360 

78. 1.66 x 1.24 x 1.39 • • • • • • • • •• = 
0.00297 x 0.0461 x 6230 

79.	 7610 x 3.14 x 392 ••........•.••. = 
445 x 0.0392 x 537 

80.	 6.71 x 3.49 x 1.74 • • • • • • • • • • • • • •• = 
8.52 x 8.77 x 5.43 

E 

81. 6.21 x 9.06 x 3 .11~ ............ =
 
392	 x 846 x 2,700,000 

82. 84.0 x 0.28) x 0.128 ............. =
 
0.376 x 492 x 863 

83.	 3.62 x 0.417 x 0.0628 ........... =
 
0.00634 x 2.84 x 0.961 

· ..... 

- 84. 0.0272 x 0.00552 x 0.000432 ·..... = 3--:74 x 5.05 x 8320 

... 

85.	 0.493 x 862,000 x 0.0000551 ·..... = 
2.17 x 1.44 x 2.79 

http:��........�.��
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-----_._--------- 

86. 0.0163 x 0.148 x 3.61 • • • • • • • • • •• = 
4.86 x 0.0828 x 0.0428 

87. 1.17 x 24.6 x 0.927 • • • • • • •• = 
3.14 x 37,200 x 0.0000296 

88. 1.26 x 0.0437 x 0.876 .•.........• =
 
24.0 x 792 x 3680
 

2130 x 83.7
89. x 0.392 •..•.•..••.• = ---------
0.0290 x 0.290 x 1.76 

90. 14.8 x 0.276 x 0.423 • • • • • • • • • • • •• = 
3.14 x 4.27 x 0.0190 

9l .. 0.876 x 14.8 x 79,200 • • • . • • • •• = 
0.0000370 x 29.0 x 0.479 

92. 0.0362 x 27.0 x 86.0 •. . •. . . . . . . •• =
 
34.0 x 51.0 x 0.926 

93. 1.74 x 0.866 x 144 • • • . • • • •• = 
1.73 x 0.00362 x 0.00497 

94. 0.0136 x 0.0874 x 0.00000100 •• " •• = 
3.14 x 0.0726 x 0.942 

95. ~2 x 76.4 x 0.0726 
• • It • • • • • • • • •• = 

0.942 x 8.28 x 7.07 

96. 64,200 x 327 x 816 • • • • •• • • • . •• = 
0.00286 x 28.3 x 16.0 

97. ]1.4 x 1.74 x 4.29 •••• " • • • • • • .. • •• = 
2.76 x 4.83 x 8.67 

http:�..�.�..��
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32. 408 55. 7.41 

33.. 132 56. 0.750 

34. 0.124 57. 0.357 

35. 44.4 58. 0.000945 

36. 16,400 59. 0.243 

37. 0.000168 60. 0.201 

38. 

39. 

0.363 

0.000223 
D 

40. 64.0 61. 0.136 

C 
62. 

63. 

0.0463 

12.1 

41. 0.451 64. 1.02 

42. 

43. 

0.206 

8.42 x 10-6 
65. 

66. 

7.75 

0.501 

41•• 3510 67. 0.0487 

45. 20,000 68. 4620 

46. 

47. 

2.24 

3.07 x 10-7 

69. 

70. 

781 

0.684 

48. 

49. 

1.65 

1.36 

x lOll 71. 

72. 

0.404 

4.73 x 10-8 

50. 0.000801 73· 29,500,000 

51. 

52. 

0.0912 

1.12 x 10-7 

74. 

75. 

24.1 

596 

53. 0.000125" 76. 1,340,000 

54. 0.290 77. 450 
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78. 3.35 89. l~, 720, 000 

79. 

80. 

1000 

0.100 

90. 

91. 

6.78 

2.00 x 109 

81. 

82. 

E 

1.97 x 10-10 

0.0000191 

92. 

93. 

94. 

0.0523 

6,970,000 

5.54 x 10-9 

83. 

84. 

5.48 

4.13 x 10-13 " 

95. 

96. 

3.94 

1.32 x 1010 

85. 2.69 97. 2.03 

86. 0.506 98. 0.114 

87. 

88. 

7·72 

3.97 x 10- 9 

99. 

100. 

42.3 . 

102,000 
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LESSON IX 

THE CI SCALE 

Many of the problems which you have recently worked 

required frequent multiplications and divisions by one. 

these movements are unavoidable, but efficiency 

that, whenever possible, a factor be used each 

a motion is made. Use of the CI scale eliminates 

of these ulillecessary movements. The CI or C inverted 

on the divider just above the C scale. On 

it is printed in red so that it will not 

e confu~ed with the C scale. The graduations on the CI 

similar to those on the C and D scales. The 

difference is that the CI is read from right to 

eft rather than from left to right like the C and D scales. 

e CI scale along with the C scale may be used in finding 

eciprocals of numbers. 

Set each of the followinG numbers on the CI scale 

read its reciprocal from the C scale. Be sure to 

that the CI scale is read from right to left. 

Number (CI) Reciprocal (C) 

1. 2) .2 1 . ....... .. l .. = 0.04)1

2).2 2 

2. 0.00)5 1 ........ J .. = 286
 
0.00)5 0 
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Number (CI)	 Reciprocal (C) 

3.	 5 1 1... = 0.200 
5 1 

4. 3.19	 1 l .. = 0.)1) 
3.19	 1 

5. 2 1	 1.. = 0.500 
2	 1 

6. 6780	 _1 ..•....... 14.. = 0.000147
 
6780 

7. 0.000375	 1 4 = 2670..... ·0· .
0.000375 

8. 26100	 1 1............ = 0.0000)83

26100	 5 

To correctly place the decimals, look at 'the 

as they are written in column 2. In each case, 

the count of the denominator which varies from the 

the numerator whose count is always one. 

EXERCISE SET XV 

Directions: Set each number on the CI scale and read 

reciprocal on the C scale. 

Number Reciprocal 

1. 487	 1 ........... ... =
 487 

2. 2.96	 1 ............. =
 2.96 

J. 0.185	 1 ............ =
 
0.185 
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Number	 Heciproca1 

4. 0.0258	 1 • • • • • • • • • •• = 
0.0258 

1 • • • • • • • .. .. • • •• = 
17.6 

6. 95.3	 1 . . . . . . . •. . . .. =
 
95.3 

7. 0.000,359	 1 • • • • • • • •• = 
0.000359 

8. 26,800	 1 • • • • • • • • • •• = 
26,800 

9.	 146 1 • • • • • • • • . • • • •• =
 
146
 

. 10. 2980	 1 • • • • • • • • • • • •• = 
2980 

.lNS'';EHS EXERCISE SET	 XV 

1 . 0.00205	 6. 0.0105 

2 . 0.338	 7 • 2790 

3. 5.41	 8. 0.0000373 

4. 38.8	 9. 0.00685 

5. 0.568	 10. 0.000336 

Some slide rules have a DI scale on the body which 

to the D scale as the CI does the C. This DI 

is simply a D scale inverted. Reciprocals may be 

by setting numbers on the DI scale and reading theIr 

the D. If your slide rule has a DI scale 

problems over by setting the numbers on 
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the DI and reading the reciprocals from the D. It should 

out at this time that since reciprocals are two 

numbers whose product is one, if a number is set on the C 

its reciprocal will appear on the CI; and, if a 

is set on the D scale, its reciprocal will appear 

DI. 

In mathematics another name for reciprocal is multi-

inverse and orten division is defined as the 

inverse of multiplication. Thus, in arithmetic one learns 

tha t dividing by a number is equiv;tlen t to mnl tiplying by 

its multiplicative inverse. The example J + 1j2.becomes 

much easier if we change it to J x 2. Analogously, 15 x 

becomes 15 + J. He thus see that there nrc times when 

is easier to divide by the reciprocal of a number than 

multiply by the number. There are other times when it 

easier to multiply by the reciprocal of a number than to 

that number. These ideas allow ris to use the CI 

as a short cut in IlIany slide rule problems. 

First, let us see how the CI is used to make multi

plication easier. 

2 x J x 4 = 2 1jJ x 4 = 
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Solution: 

1. H (2) D 

2. D (3) CI This automatically places lf3 or .333 

3. H (4) C on the C scale. 

Solution: 

1. M (3. 1"8) D 

2! D (0.467) CI 

3. M(18.S) C 

4. R.A. (27.5) D 

Note when comparing the solution of this problem 

using the CI scale to the solution without the CI scale, we 

Work this problem without using the CI scale; then 

it using the CI scale. Do this several times and 

notice the dirrerence in the amount or slide rule movement 

required by each method. 

In practice, we do not rewrite the problem or think 

the reciprocal being on the C scale. We merely 

the rollowing rule. 

CI-l TO MULTIPLY BY A NUHBEH WHEN THE DIVIDER IS 

BEING MOVED, SET THE NUHDI-::R ON THE CI SCALE. 

You migll t remember this rule by th.inking "tIle 

inverted scale is used to perform the inverse operation." 

Exam~ two: 

3.18 x 0.467 x 18.5 = 
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see that when the CI scale is not used a recording one is 

required. 

Solution of example two without the CI scale: 

1. M	 (J.18) D 

2.D	 (one) C 

J. H	 (0.467) C 

4. D	 (Recording one) C 

5. M	 (18.5) C 

6. R.A. (27.4) D 

Not only in this case but in almost every case, use 

CI scale replaces a recording one. This ,knowledge 

with a consideration of the method for finding the 

of a reciprocal should help the student understand 

necessity for the next rule. 

CI-2	 HOVE THE DECD.fAL ONE PLACE TO THE LEFT IN 

EACH NUt-lEER SET ON THE CI SCALE AND PROCEED 

AS USUAL. 

Example two: 

1 -1 2 2 

J .18 x~~,/~67 x 18.5 •••••••••••••• ~ ••• = 27.4 
1 

EXERCISE SET XVI 

Directions: Solve each of the following problems 

the CI scale. 
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125 

A 

1. 0.0447	 x 0.0160 x 0.293 .......... =
 

2. 0.0157	 x 3.14 x 0.00762 .......... =
 

3. 0.130	 x 6.44 x 0.282 ............. =
 

4. 0.184	 x 3.14 x 2.86 .............. =
 

5.0.0379	 x 1.45 x 5.27 •••...•••.••• = 

6. 0.000337 x 13.6 x 77.2 ••.•..•.••• = 

7.4.82	 x 3.66 x 0.0Il~5 ••.••••.•.••• = 

8.0.392	 x 1.71~ x 0.00200 = 

9. 7,210,000 x 0.144 x 0.000000770 •• = __ 

10. l~ 8 •2	 x o. 337 x 6. 2 5 .....•.......• = _
 

11. 0.223	 x 12.9 x 0.990 ............. =
 

12. 0.714	 x 2.61 x 6.78 .............. =
 

13. 14.6	 x 15.2 x 1.33 .• ...... :I •••••••• 

Ill. 4.32	 x 7.08 x 3.88 ·.............. = 

x x15. 2.77 1.05 3.98 ·.............. =
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B. 

16. 0.00007J7 x 1.68 x J.41 ....•..... = 

17.0.277 x J.88 x 1.45 .•..•....•...• = 

18. 1.77 x 0.OJ62 x 0.00524 ...•.•.•.. = 

19. 0.7J6 x 2.55 x J.92 .........•.... = 

20. J.68 x 1.42 x 0.250 = 

21. 0.lJ6 x 9.27 x 6.17 .......•...... = 

22.0.146 x 0.8J7 x 0.526 .........•.. = 

2J. 48.2 x J6.6 x 0.145 = 

24.4.66 x J.25 x 14.8 .......•....... = 

25. 67.8 x 26.1 x 0.0714 = 

26.0.112 x 1.40 x 7.60 .•.....•.....• = 

27. J.14 x J.827 x 0.227 .•....•....•. = 

28. 0.000217 x 0.0000278 x 2.50 .•..•• = 

29. 19.6 x 0.120 x 0.0278 •..•......•• = 

JO. 0.684 x 0.770 x 4.62 = 

http:�....�....�
http:�..�....�
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c
 

31. 1.62 x 3.77 x 3.79 ............... =
 

32. 3.96 x 4.25 x 0.00392 .... ........ =
 

33. 0.0149 x 4.72, x 3.14 ·............ =
 

34. 0.0630 x 7.24 x 14.7 ·............ =
 

35. 3.14 x 0.0362 x'4.97 ·............ =
 

36. 0.114 x 3.14 x o .1~42 ·............ =
 

37. 3.14 x 1.69 x 1.62 ............... =
 

38. 18.1 x o .1~92 x 0.000339 .......... =
 

39. 0.228 x 4.62 x 2.94 .............. =
 

40. 0.0617 x 3.14 x 0.000449 .••....•• = 

41.9.72 x 3.14 x 0.227 .......•.....• =
 

42. 0.0000666 x 1.47 x 0.229 = 

43.8.21 x 0.027 x 0.149 ~ ..•.•• = 

44. 0.445 x 22.7 x 0.000446 •.•..•.•.• = 

45. 0.360 x 87.4 x 1.98 .....•.......• =
 

http:�.�..�.�


ANSHERS 

A 

1. 0.000210 

2. 0.000376 

3. 0.236 

4. 1.65 

5. 0.290 

6. 0.354 

7. 0.256 

8. 0.00136 

9. 0.799 

10. 102 

11. 2.84 

12. 12.6 

13. 295 

14. 119 

15.	 11.6 

B 

16. 0.000422 

17. 1.56 

18. 0.000336 

19~ 7.36 

20. 1.31 

EXERCISE
 SET XVI 

21. 

22. 

23. 

2 1.... 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

7.78 

0.0643 

256 

224 

126 

1.19 

2.73 

-81.51 x 10 

0.0654 

2.43 

C 

23.1 

0.0660 

0.221 

6.71 

0.565 

0.158 

8.60 

0.00302 

3.10 

0.0000870 

6.93 
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42. 0.0000224	 44. 0.00451 

43. ·0.0330	 l~ 5. 62.3 

The CI scale is just as use~u1 in division. 

Example three: 

3 ................................ = 3 x 1j2

4 x 2	 4 

3 x 1(2 ............................... = .375
 
4 

Solution: 

1. H (3) D
 

2 • D (4) c
 

3. H	 (2 ) CI '';hich automatically places 1j2 or 

4. R.A. ( .375) D .5 on the C scale 

CI-3	 TO DIVIDE BY A NUMBER IHlEN THE MULTIPLIER IS
 

BEING HOVED, SET THE NUMBER ON THE CI SCALE.
 

You may remember this rule by thinking "the inverted 

is used to perform the inverse operation." 

Example ~our: 

28.7 ........................ = 259
 
0.0375 x 2.96 

Sqlution; 

1. ~f	 (28.7) D 

2. D	 (0.0375) c 
3. }f (2.96) CI
 

ILR.A. (259) D
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The decimal is handled as be~ore. It is moved one 

place to the le~t in 2.96, the number set on the CI scale. 

A~ter learning to use the CI scale you should be 

care~ul not to use it unnecessarily. Each time you move 

or divider, try to use a ~actor ~rom the 

I~ possible, use the C scale, otherwise, use the 

In some cases, use o~ the CI scale makes the problem 

and in others, it makes it harder. You should use 

the CI scale only to avoid multiplying or dividing by one. 

is makes the problem easier. 

EXERCISE SET XVII 

Directions: Use the cr scale whenever it makes a 

A 

1.	 • • • • • • • • • • • • • • • • • • • •• = 
0.332 x 5.080 

2. 0.0296 • • • • • • • • • • • •.• • • • • • • • • •• = 
37.4 x 6.52 

3.	 0.399 • • • • • • • • • • • • • • • • • • • •• = 
IL06 x 0.0193 

4. 11-2 _ • • • • • • • • • • • • • • • • . • • •• = 
3.01~ x 0.0.178 

5. 0.276 • • • • • • • • • • • • • • • • • • • •• = --_.-- -::"0-.~O-::-2~9· 5 -"x-J-.-:-4"'-I~ 
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6. 0.234 ·	 . = 
3.86 x 0.0512 

7.	 ...................... =
 
8.65 x 0.931 

8.	 ·..................... =
 
3.98 x 6.14 

33.2 .................. =
 
7920 x 0.000526 

10.	 1.73 · . = 
0.0293 x 3.53 

11. 4.61 ·	 . = 
77.8 x 79.3 

;,:1'1,. 
12. 5.93 ·	 . = 

13. 8.41 ·	 . = 

14. 5.14	 ............ =
 
0.0000392 x 6,720,000 

15. 0.112 
•••••••••• 0 •••••••••••• = 

3.67 x 453 

16. 2.09 ·	 . = 
2.76 x 52.8 

3.62:17.	 ..................... =
 
55.4 x 0.637 
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18. 

19. 

20. 

21. 

22. 

2). 

24. 

25. 

26. 

27. 

28. 

926 
78.3 x 83.2 

·..................... = 

9.61 
5.42 x 33.8 

·..................... = 

0.292 
52) x 2.68 

....................... = 

B 

2.7) 
).99 x 4.28 

· . = 

o .001-l96 x 
0.178 

5060 
................... = 

3.27 
8.42 x 0.28) 

= ::
'.j! 

7 .1~2 
8.0) x 0.614 

................." ... = ..•.. 

0.0482 x 
3.75 

55.) 
.................... = 

8.61 
47.2 x 1.8) 

· . = 

0.687 
3.)8 x 6.78 

· . = 

2.24 
6.37 x 4.07 

· . = 



1)) 

29. 0.0526 
0.728 x 0.6)2 

................ = 

)0. 4).6 
0.00486 x 0.0671 

= 

)1. 
0.0000228 x 

4.44 
)6,400 

............... = 

)2. ..."..--,-::;0....:.•.;.;:.2~ 
).67 x~ 

...................... = 

)). 1.27 
5.08 x 9.21 

= 

)4. 

)6. 

)5. 

0.000714 
96),000 x 10.1 

• • • • • • • • • • • • • • • • • •• 

• • • • • • • . • • • • • • • • • • • •• 

••••. • . ••. ••••. •. . • ••2. )8 
4.2) x 0.182 

86.4 
0.08)) x 546 

= 

= 

= 

:1I • 
• 
••• 

".. 

)7. 0.04 )2 
0.000078) x 1040 

................. :: 

)8. 64.2 
).)8 x 58.6 

• • • • • • • • • • • • • .. • • • . • • •• = 

)9. 0.662 
0.)22 x 0.87) 

• • • • • • • • • • • • • • • • • • •• = 

4o. . }84 
0.06)4 x 2.81 

• • • • • • • • • • • • • • • • • • •• = 
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c 

41. 6.27 
4.88 x 2.16 

·..................... = 

42. 0.)J8 
1.64 x 0.29) 

·.................... = 

4). 5.07 
).90 x 4.68 

·...................... = 

1... 4. 5.09 
).72 x 0.618 

·.................... = 

45. O. 52l~ 

0.00864 x 1... 68 
·.................. =. 

'", 
<~l 

h6. 2.71 
0.142 x )76 

· . = 
'" :~ 

__2.iL. 1100__ · . •• 
1.66 X 0.576 

48.	 0.0000006' · . = 
0.0274 x 0.154 

·..................... =
 
).68 x 1.28 

50. J17 ·	 . = 
0.119 x 0.Oh27 

51. 0.82 .................... =
 
28.0 x ).14 
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52. 0.000228 . • . . . . . . . . . . . •. • . . . .. =
 
2.70 x 0.360 

53. 0.00465 • • • • • • • • • • • • • • • • • • •• = 
0.993 x 0.278 

• • • • • • • • • • • • • • • • • • • • •• =0.160 

55. 3.72 
0.285 x 0.00196 

= 

56. 3.14 
0.161 x 0.640 

• • • • • • • • • • • • • • • • • • •• = 

57. 
1050 x 8.72 

• • • • • • • • • • • • • • • • • • • • •• = 
". 
~M 

58. 1~920 ',' • • • • • • • • • • • • • • • • • • •• = 
32.0 x 51.0 

59. 6.10 • • • • • • • • . • • • • • • • • • • • •• = 
0.288 x 876 

60. 0.0200 • • • •• • • •• •• • . • . • . • • . • •• = 
876 x h920 

ANSWERS EXERCISE SET XVII 

A 5. 2.72 

1. l~. 42 6. 1.18 

2. 0.000121 7~ 0~381 

J. 5.09 8. 1.81 

4. 11~,4oo 9. 7.97 

http:������������.�.�.��.���
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136 

10. 16.7 34. 1'.34 x 10-11 

11. 0.000747 35. 1.90 

12. 24.8 36. 3.09 

13. 2.25 37. 0.531 

14. 0.0195 38. 0.324 

15. 0.0000674 39. 2.35 

16. 0.014) 40. 4400 

17. 0.103 c 

18. 0.142 41. 0.595 

19. 0.0525 42. 0.70) 

20. 0.000208 43. 0.278 

B 44. 2.21 

21. 0.160 45. 13.0 

22. 0.00709 46. 0.0508 
,I -

23. 1.37 47. 29,700 

24. 1.50 48. 0.000142 

25. 1.41 49. 0.533 

26. 0.0997 50. 62,400 

27. 0.0300 51. 0.00933 

28. 0.0864 52. 0.000235 

29. 0.114 53. 0.0168 

30. 134,000 54. 0.00155 

31.- 5.35 55. 6660 

32. 0.0165 56. 30.5 

33. 0.0271 57. 0.00164 
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58. 3.01 60. lL6 1J x 10-9 

59." 0.0242 
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LESSON X 

CHAPTER SUMHARY 

The preceding nine sections present the counting 

method for teaching slide rule operation. They are written 

to the student who has no previous knowledge of slide rule. 

In this section, all the rules and definitions of this 

chapter are listed. They may be used as a reference or 

review for the student who has completed the first nine 

sections but has not used the slide rule enough to maintain 

his acquired skill. Also, they may be used by someone 

already familiar with tIle slide rule to compare the count

ing method to the one he is accustomed to using. 

DEFINITIONS 

HultiE.!ier. The multiplier is one of the two moving 

of the slide rule. It is called the multiplier 

rather than the indicator or cursor because it is the part 

is moved whenever a multiplication is performed. 

Divider. The divider is th~ moving part of a slide 

which is moved whenever.a division is performed. It 

commonly called. tJ:1e slide. 

~~ecording ~. The recording one is commonly called 

left index. It is located at the left end of the C 
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scale. Each time the recordin~ one is used, it is recorded 

and the corint is used in determining the location of the 

decimal. 

Count. The count of a positive number is an integer 

which describes the decimal location in that number. The 

count of a number greater than one is the number of digits 

to the left of the decimal. The count of a number less 

than one is the opposite (the negative) of t~e number of 

between the decimal and the first non-7.ero digit. 

Keeping the Decimal. The technique of computing the 

decimal location wllile each step is being performed so that 

the decimal location as well as the significant digits of 

an answer may be written immediately after the last factor 

j.~as been set is called keeping the decimal. 

RULES 

M-I MOVE THE :-mLTIPLIER FIRST.
 

B-2 HOVE THE MULTIPLIER AND DIVIDEH ALTERNATELY.
 

H-3 NOVE THE MULTIPLIER LAST.
 

S-l SET THE FIRST FACTOR IN A PROBLEH ON THE D
 

SCALE.
 

S-2 SET EACH FACTOR EXCEPT THE FIHST ON THE C
 

::;CALE.
 

s- 3 READ THE ANS\\ER FR01-f THE D SCALE.
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0-1	 IF A FACTOR CANNOT BE REACHED WITH TIlli MULTI

PLIER BECAUSE IT IS BEYOND THE END OF THE 

SCALE, r-mLTIPLY BY ONE. 

0-2	 IF THERE ARE NO UNUSED FACTORS IN THE DENOM

INATOH AND THE RULES OF MOTION REQUIRE MOVE

MENT OF THE DIVIDER, DIVIDE BY ONE. CHOOSE 

THE ONE '-iHICH WILL ALLo\{ THE NEXT ;:;TEP TO BE 

COMPLETED. 

O-J	 IF THERE ARE NO UNUSED F:\CTORS IN THE NUMER

ATOR AND THE RULES OF MOTION REQUIRE 

MOVEMENT.OF THE r.1ULTIPLIER, MULTIPLY BY ONE. 

D-l	 THE COUNT OF A PHODUCT IS THE SUN OF THE
 

COUNT3 OF ITS FACTORS.
 

D-2	 THE COUNT OF A FRACTION IS EQUAL TO THE
 

COUNT OF THE NUHER\.TOH rHNUs THE COUNT OF
 

THE DENOMINATOR.
 

CI-l	 TO MULTIPLY BY A NUMBER WHEN TIlE DIVIDER IS
 

BEING HOVED, SET TIlE NUNBER ON THE CI SCALE.
 

, CI-2 HOVE THE DECIMAL ONE PLACE TO THE LEFT IN 

EACH NUMBER SET ON THE CI SCALE AND PROCEED 

,\S USUAL. 

CI-J TO DIVIDE BY A NUMBER i.,rHJ:<~N THE HULTIPLIER 

IS BEING HOVED, SET THE NUHBER ON THE CI 

SCALE. 



EXERCISE SET XVIII 

A 

1.	 6.76 x 3.22 x 0.000171 • . • • • • • •• =
 
0.0497 x 0.772 x 0.00321
 

2.	 2.60 x 8.00 x 0.619 • • • • • • • • • • • •• = 
0.0515 x 2.75 x 3.14 

3. 0.292 X 3!7~0!000 X 872 •• •• = 
5,160,000 x 0.209 x 0.0000527 

4.	 0.0140 x 0.235 x 0.000432 ••....•• = 
1.64 x 0.00496 x 2:5 

5.	 0.390 x 0.227 x 0.946 ·...... ..... 
0.922 x 2.78 x 9.45 

6.	 3.79 x 0.00464 x 2.22 ·. .......... ...
3.14 x 0.0375 x 0.194 

7.	 12.0 x 19.6 x 472 ••.••••••.••.••• = --------- 
321 x 2.60 x 3.70 

8.	 l~. 92 x 0.872 x 0.0503 ·........... =
 
J.75 x 38.2 x J1,300 

9.	 J6.7 x 2.78 x 0~6tJ ............... =
 
15.2 x 9460 x 3.1 

10. 0·Z29 x 0.463 x 0.276 ·........... :::I
 

1 .2 x 62.3 x 0.921 

http:��.������.��.���
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11. 0.518 x 2.93 x6.48 • •••••• ., • • • • •• = 
1.27 x 5.39 x 0.624 

12. 0.875 x 0.375 x 3.14 ·............ =
 
9.62 x 0.866 x 1.73 

13. 0.0100 x 3.14 x 3.75 ·.. .......... = '
 
2.06 x 4.12 x 3.98 

14. 0.105 x 0.736 x 2.45 ·......... ... =
 
0.250 x 1 .1~6 x 256 

15. 0.320 x 0.569 x 0.0000827 • • • • • • •• = 
0.115 x 1.80 x 0.352 

16. 0.924 x ~.637 x 0.00626 • • • • • • . • •• = 
3.14 x 3.14 x 0.394 

17. 1~70 x 2.43 x 0.357 • • • • • • . • • • . • •• = 
0.220 X 1.66 x 3.59 

18. 7280 x J.21 x 3.14 
• • • • • • • I • • • • • • = 

1~280 x 0.776 x 3.24 

19. 22.3 x 41.7 x 8.25 ·............ =
 
0.828 x 0.135 x 2 . J~8 

20. 0.0000663 x 484 x 12.0 
~ •.•.•.•.•• = --------- 

0.0234 x 479 x 326
 

n
 

21. O.01~98 x 0.236 x. 2.69 • • • • • • • •• = 
0.776 x 0.0812 x 0.00'704 
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22. 3,14 x 100 x 3.68 • • • • • • • • .• • • • • •• = 
4.92 x 3.78 x 4.69 

23. 76.0 x 0.462 x 0.0397 •.••.•.••• = ---------
8,340,000 x 1.82 x 2.37 

24. 0.427 x 68.0 x 0.00497 ........... 
14.2 x 0.0815 x 38.0 

25. 467 x 0.290 x 0.625 • • • • • • • • • •• = 
146 x 12.0 x 0.0000392 

26. 0.886 x 36.4 x 3.14 • ••.•••• . -. •• = 
4.28 x 0.00193 x 12.0 

27. 2.49 x 0.367 x 1.48 • • • • • • • • • • •• = 
0.922 x 3.26 x 6.0492 

28. 0.283 x 4.66 x 3.14 • • • • • • • • • • • • •• = 
1.14 x 7.64 x 6.25 

29. 3.76 x 4.92 x 28.0 • • • • •• • •• • • • • •• = 
471 x 78.0 x 42.0 

30. 86.0 x 98.0 x 2.66 •. . . • . • . . . . •. •• = 
1.45 x 3.08 x 5.17 

31. 422 x 86) x 725 • • • • • • • • • • • • • • •• = 
326 x 3.14 x 3.00 

32. 1.49 x 2.60 x 3.50 • . • . • •• = 
0.0000226 x 39.2 x 0.00239 

33. 0.143 x 0.000292 x 0.464 • • • • • • • •• = 
0.829 x 0.172 x 0.545 

http:�...�.�....�
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34. 474 x 0.0100 x 0.828 ........... =
 0.909 x 736~000 x 52.7. 

35. 723 x 525 ·................. =
 446 x 607 x 248 

36. 53.5 x 170 ·................. =
 904 x 799 x 194 

37. 971 x 348 ·................. =
 
258 x 600 x 893 

38. 953 x 772 ·................. =
 
903 x 522 x 506 

39. 918 x 675 ·................. =
 
694 x 152 x 707 

40. 574 x 982 ·................. =
 327 x 324 x 916
 

c
 

41. 616 x 719 ·.................. =
 
677 x 611 x 495 

42. 810 x 526 ·................. =
 
873 x 21~6 x 676 

43. 781 x 284 ·................. =
 641 x 125 x 398 

!~ If. • 20L~lgL_ ·................. =
 
207 x 8'75 x 651 
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45. 478 x 795
 ·................. =
 447 x 297 x 270
 

46. 705 x 427 ·................. =
 
605 x 719 x 304
 

47. 139 x 6]... 0 ·................. =
 
584 x 339 x 425
 

48. 442 x 707 ·................. =
 
400 x 200 x 334 

49. 945 x 219 ·.... ............. =
 
211 x 533 x 676
 

50. 349 x 730 ·................. =
 
596 x 295 x 969
 

51. 809 x 400 ·................. =
 
547 x 506 x 502

x
52. 900 852 ·................. =
 364 x 782 x 848
 

88]... x 122
53. ·................. =
 ]... 41 x 818 x 979
 

54. 141 x 672 ·.................... =
 
749 x 243 x 598
 

55. 420 x 201 ·................. =
 
860 x 518 x 136
 

56. 170 x 440 ·................. =
 202 x 732 x 994
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68. 270 x 975 •. . . . . •••• . •. ••. •• = 
229	 x 697 x 753 

69. 1950 x 731 • • • • • • • • • • • • • • • • •• = 
350	 x 575 x 687 

70. 173 x 130 ...•••••••.•.••••• = --------- 
505	 x 780 x 571 

71.	 909 x 607 • • • • • • • • • • • • • • • • •• = 
663 x 845 x 886 

72. 164 x 11~6 
• •••••••• t • • • • • • •• = 

541	 x 109 x 702 

73. 995 x 864 ·........... ...... .
"h93	 x 395 x 949 

• ••••••• , • • . • • . • •• =
 

75. 53.2 x 0.143 ••..••.••••••••• = --------- 
8620 x 924 x 75.2 

76. 5830 x 72,400 ••.•.••...• = --------- 
0.00242 x 811 x 0.0859 

77.	 0.0000196 x 893 •••• . •••••• = 
0~00470 x 0.0163 x 360 

78.	 _°.000743 x 0.00045-? _ ••. . . •. •••• = 
45,500 x 7350 x 71,700 

79.. . o. j02 x 4180 • • • • • •• = 
0.000611 x 15,100 x 20,100 

http:��������,��.��.�
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x 428
57. 334 ·................. =
 
213 x 150 x 751
 

x
58. 774 398 ·................. =
 328 x 489 x 770
 

59. 389 x 862 ·................. =
 
201 x 363 x 228
 

60. 308 x 71~4 ·................. =
 
206 x 809 x 148
 

D
 

61. ---242 x 165 ................. =
 438 x 730 x 65.2
 

62. 123 x 519 ·................. =
 
923 x 8'78 x 85h
 

63. 620 x 669 ·.......... , ...... =
 
34JX-§42 x 1~03 

64. 934 x 595
 ·................. =
 256 x 21~3 x 400
 

65. 879 x 624 ·................. =
 826 x 453 x 992
 

66. 320 x 445 ·................. =
 
359 x 9'71 x 692
 

67. 211 x 821 ·................. =
 49"j x 123 x 795
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80. 93,600 x 0.OJ38 = 
0.000874 x 0.0000124 x 0.00474 

ANSWERS EXERCISE SET XVIII 

A B 

1. ·30.6 21. 71.3 

2. 29.0 22. 13.2 

3. 16,800,000 23. 3.87 x 10-8 

4. 0.0000369 24. 0.00328 

5. 0.00346 25. 1230 

6. 1.71 26. 1020 

7. 36.0 27. 9.15 

8. 4.81 x 10-8 28. 0.0761 

9. 0.000145 29. 0.000336 

10. 0.000114 30. 971 

11. 2.30 31. 86,000 

12. 0.0715 32. 6 , 1~00, 000 

13. 0.00349 33. 0.000249 

I'L 0.00203 3 L 1.11 x 10-7 
'

15. 0.000207 35. 0.00565 

16. 0.000948 36. 0.000649 

17. 1.12 37. 0.00244 

18. 6.82 38. 0.00308 

19. 27,700 39. 0.00831 

20. 0.000105 40. 0.00581 





CHAPTER III 

POWERS AND ROOTS 

In Chapter III, the A, B, and K scales are intro

duced. With these scales, problems involving squares, 

cubes, square roots, and cube roots can be solved. When 

these scales are combined with the C, D, and CI scales, 

many combinations of operations can be performed. All the 

problems in Appendix B can be solved using only these 

scales. 

Some slide rules have multiple section extended 

scales for powers and roots. These scales are also 

briefly. On slide rules such as the P~ckett 

which has the A, B, and K power scales as well as 

20 inch square root and 30 inch cube root scales, fourth, 

sixth,and ninth powers and roots may be read directly with 

setting. 

The problems of this chapter involve only oue step 

operations. Those should help to bridge the gap between 

such as those on page one of a UIL test and those 

two through seven. Authorities have estimated that 

80 per cent o~ all practical problems can be solved 

only the scales discussed in Chapter II. When scales 

in this chapter are included, the figure may be 

95 per cent. 
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LESSON I 

SQUARES 

In many practical problems the same factor is used 

repeatedly. One example of this is the problem of finding 

the area of a square given its side. The problem of using 

a factor twice has been so often illustrated by this geomet

rical application that mathematicians have come to refer to 

the product obtained when a number is used as a factor twice 

as the square of the number. An analogous statement may be 

made about cubes. 

Of courso, we can find.(62.5)2 on a slide rule by 

,simply ~ultiplying 62.5 by 62.5, but since this type problem 

is encountered repeatedly, slide rule designers have built 

scales which allow us to perform the squaring operation in 

step. To see how this can be done, take your slide rule 

set 2 on the D scale by moving the multiplier until the 

hairline is directly over 2. Look at the A scale and soe 

.that 4 is directly under the hairline. Move to 3 on the D 

the A. Next, set 4 on the D scale and read 

Continue this procedure setting " 6, 7, 8, 

9 on the D scale and reading 25, 36, 49, 64, and 81 from 

A scale. As you examine the A scale, notice that it is 

a double Gcale. (A"property of logarithms guarantees us 

~hat if one logarithmetic scalo is a double scale, the 
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numbers read £rom it will be the squares o£ the numbers read 

from the regular logarithmic scale.) 

The section o£ the scale upon which a number is set 

read will be important later, there£ore, we must name the 

two sections	 o£ the A scale. Starting £rom the le£t and 

right, just as we read, we will name the le£t 

Al and the other A2. Thus, in the previous 

exercise we read 4 and 9 "£rom AI, and 16, 25,36, 49, 64, 

£rom A2. 

Since each section o£ the A scale is only hal£ as 

as the D scale, readings from the A scale are not as 

those £rom the D. They are, however, accurate 

enough for most practical problems. By care£ully inspecting 

rule you will discover that the smallest gradu

~tion on the A scale counts two between 100 and 200; £ive 

and ten between 500 and 1000. 

A more precise statement o£ the squaring process will 

given. To £ind the square o£ a number, set the 

on the D scale and read its square £rom the A scale. 

count o£ the square of a number is twice the count of 

number if the square is read from scale A2. If the 

read £rom scale AI, the count o£ the square is 

the count of the number less one. 

As you practice squaring numbers using the A and D 

ales, you should check the first ten problems by multi 
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plication using each number as a £actor twice. As you check 

these problems by multiplication, notice that each time a 

recording one is used to complete the multiplication, the 

square will be read £rom the le£t end o£ the A scale (AI), 

and each time the recording one is not used, the square will 

fallon the right end o£ the A scale (A2). 

EXERCISE SET XIX 

Directions: Square each o£ the £ollowing numbers 

the D and A scales. Notice which section o£ the A 

the square is read from so the decimal may· be easily 

Check the £irst ten problems by multiplication 

C and D scales. 

(812)2 ..... = 9. (23.0)2 = ·..
 
(23.4)2 = 10. (561)2 .... =
 

(1.45)2 ·... = 11. (4200)2 = 

(143)2 ..... = 12. (62.3)2 = 

(42.8)2 ·... = 13. (52.0)2 ·.. = 

(10.6)2 ·... = 14. (1.23)2 = •-
(0.752)2 = 15. (78.2)2 ·.. = 

(51.2)2 ·... = 16. (21.8)2 = 
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17. (53.5)2 = 34. (162)2 ·... = 

. 18. (52.8)2 ·.. = 35 . (307)2 = 

(~.130)2 .. = 36. (4.18)2 ·.. = 

(12.5)2 ·.. = 37. (0.496)2 = 

(852)2 .... = 38. (0.617)2 = 

(0.401J)2 .. = 39. (4.06)2 = 

(0.0426)2 · = 40. (1.92 )2 = 

(1.51)2 ·.. = 41. (2.48)2 = _._

(0.0617)2 · = 42. (1.29)2 = 

(3.62)2 ·.. = 43. (1.68)2 = 

(0.0496)2 · = 44. (792)2 ·... = 

(0.226)2 = 45. (2.98)2 ·.. = 

(0.774)2 = 46. (0.000882)2 = 

(1.63)2 ·.. = 47. (36,800)2 . = 

(442)2 = 48. (6.42)2 ·.. = 

(369)2 .... = 49. (149)2 ·... = 

(2.06)2 ·.. = 50. (2.62)2 ·.. = 
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ANSWERS EXERCISE SET XIX
 

1. 659,000 25. 0.00381 

2. 548 26. 13.1 

3. 2.10 27. 0.00246 

4. 20,400 28. 0.0511 

5. 1830 29. 0.599 

6. 112 30. 2.66 

7. 0.566 31. 195,000 

8. 2620 32. 136,000 

9. 529 33. 4.24 

10. 315,000 34. 26,200 

11. 17,600,000 35. 94,200 

12. 3880 36. 17.5 

13. 2700 37. 0.246 

14. 1.51 38. 0.381 

15. 6120 39. 16.5 

16. 475 40. 3.69 

17. 2860 41. 6.15 

18. 2790 42. 1.66 

19. 0.0169 43. 2.82 

20. 156 41~ • 627,000 

21. 726,000 45. 8.88 

22. 0.163 46. 7.78 x 10-7 

23. 0.00181 47. 1.35 x 109 

24. 2.28 . 48. 41.2 
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49.	 22,200 50. 6.86 

In the discussions which follow, it will be necessary 

to refer to "the digits of a number." This expression will 

mean the three digit integer between 100 and 1000 which is 

set on the slide rule to represent each decimal number. You 

may have noticed as you worked the previous problem set that 

the squares of numbers whose digits were in the interval 

from 101 to 316 inclusive were read from AI, while the squares 

of numbers whose digits were in the 317 to 999 interval were 

read from A2. Thus, the decimal could have been placed in 

each of the previous fifty squares by doubling the count of 

the number if the digits were more than 316, and by doubling 

the count and subtracting one if the digits were 316 or less. 

By remembering the digits of the last number whose square 

will .fall on Al (316), we can always compute the count of a 

square without referring to the slide rule. In practice, 

many problems involve multiplications and divisions first 

and then the squaring of the answer. When this case arises, 

we will save time by obtaining the decimal change from the 

rule and reading the A scale only rather than reading 

D first to determine if the digits are more or loss than 

and then reading the answer from the A scale. 

We	 may simplify the rule for the count of a square by 

it as follows: 
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D-3	 THE COUNT OF THE SQUARE OF A NtniBER IS TWICE 

THE COUNT OF THE NtnlBER LE SS THE NUMBER OF 

(COMPLETE) SCALES TO THE RIGHT. 

Thus, if a square falls on A1, there is one (complete) 

scale to the right, and if it falls on A2, there are no 

scales to the right. 

A number may also be squared by setting it on the C 

scale and reading its square from the B. This is a very 

useful procedure in a problem such as: 

54.2 x (1.23)2 x 13.2 . ••. . . . •. .• . . . ••. = 
0.0291 x 9.93 

dividing by 0.0291, move the multiplier to 1.23 on the 

read (1.23)2 or 1.51 on the B. Immediately move the 

to 1.51 on the C. Thus, we multiplied by 1.51, 

the square of 1.23, almost as easily as we handled the 

regular numbers. Only a slight pause at 1.23 on the C scale 

was required to read 1.51 on the B as we moved the mu1t!

to 1.51. 

Some slide rules have an extended scale twice as long 

the D. An extended scale must be put on the slide rule 

sections. "The first or upper section c6ntains the 

whose digits range £rom 100 to 316; the lower 

contains the numbers l"lhose dig! ts range f'rom 317 to 

If' the hairline is set on a number on the extended 

its squ~re may be read under the hairline from the D. 

http:��....�..�...��
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When the extended scale and the D scale are used to 

square numbers, the count o£ the square is twice the count 

o£ the number less the scales below. The scales below, o£ 

course, re£er to the sections o£ extended scale which are 

physically below the one on \'{hich the number is set. 

EXERCISE SET XX 

Directions: Square each o£ the £ollowing numbers 

using the Band C scales. I£ your slide rule has an 

extended scale repeat the exercise using the extended scale 

and the D scale. 

l. {4.23)2 = 10. {0.0864)2 . = 

2. {9.22)2 = 11. {11.3)2 = 

3. {0.16l)2 = 12. {2.8l)2 = 

4. {2.69)2 13. {7.06)2 == 

5. {1.49)2 .... = 14. {2.82)2 = 

{0.462)2 15. (278)2 ....= =
 

{0.7l6)2 16. {4.28)2 =
=
 

{0.276)2 17. {60.8)2 =
= 

2(0.ll9) = • 18. (372)2 .... = 
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19. (32.2)2 ·.. = 35. (0.00552)2 = 

20. (0.00892)2 = 36. (862,000)2 = 

(0.432)2 = 37. (0.148)2 ·. = 

(0.274)2 .. = 38. (24.6)2 ... = 

(5280)2 = 39. (0.0437)2 · = 

(2.54)2 = 40. (0.392)2 ·. = • 

(64.0)2 = 41. (0.0276)2 · = 

(1760)2 ·.. = 42. (14.8)2 = 

(365)2 .... = 43. (27.0)2 = 

(81.0)2 = 44. (0.866)2 ·. = 

(1.24)2 ·.. = l~ 5. (0.0874 )2 · = 

(3.14)2 = 46. (76.4)2 ... = • 

(3.49)2 = 47. (327)2 .... = 

(9.06)2 ·.. = 48. (1.74)2 = 

(0.283)2 = 49. (3.45)2 = 

(0.417)2 .. = 50. (7.45)2 = -
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ANSWERS EXERCISE SET XX 

1. 17.9	 26. 3,100,000 

2. 85.0	 27. 133,000 

3. 0.0259 28. 6560
 

·4 ~ 7.24 29. 1.54
 

5. 2.22	 30. 9.87 

6. 0.213	 31. 12.2 

7. 0.513	 32. 82.1 

8. 0.0762	 33. 0.0801 

9. 0.0142	 3'~ • 0.174 

10.	 0.00746 35. 0.0000;305 

lOll11. 128	 36. 7.43 x 

12. 7.90	 37. 0.0219 

13. 49.8	 38. 605 

14. 7.95	 39. 0.00191 

15. 77,300	 40. 0.154 

16. 18.3	 41. 6.000762 

17. 3700	 1~2 • 219 

18. 138,000	 43. 729 

19. 1040	 44. 0.750 

20. 0.0000796	 45. 0.00764 

21. 0.187	 46. 5840 

22. 0.0751	 47. 107,000 

23. 27,900,000	 48. 3.03 

24. 6.45	 49. 11.9 

25. 4100	 50. 55.5 
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LESSON II 

CUBES 

Often in mathematics,especially in problems involving 

volume, a factor must be repeated three times. Just as with 

the square, the process of using a number as a factor three 

times has been so often illustrated by the formula for the 

volume of a cube given its edge that the product obtained by 

using a number as a factor three times is referred to as the 

cube or that number. 

A number may be cubed by using it as a factor three 

times. This is particularly easy when the digits of the 

nu:nber belong to the 2l6-!l64 interval and the CI scale is 

used. 

= )).5 x 33.5 x 3).5 

Summary: 

t>10tion Count 

1. M (33.5) D 2
 

2 • D (33.5) CI 3
 

3. M (33.5) c 5 

4. R.A. (37,600) D 5 

A very useful fact to remember is that when the digits 

of a number are less than 216 the ~ultiplication is made 

easier by using the recording one twide rather than the CI 

scale. 



162 

Example ~: 

(149)3 ••••••.•.•••• = 11~9 x 149 x 149 

Summary: 

Motion Count 

1. M (149) D 3 

2. D (Recording one) C 2 

3. M (149) C 5 

4. D (Recording one) C 4 

5. t-t (149)C 7 

6. R.A. (3.310.000) D 7 

When the digits o~ a number exceed 464 the multipli

cation is casier i~ the right index is used twice.' 

Example three: 

= 6.89 x 6.89 x 6.89 

Summary: 

Motion Count 

l. M (6.89) D 1 

2. D (one) C 1 

3. M (6.89) C 2 

4. D (one) C 2 

5. M (6.89) C 3 

6. R.A. (32 7) D 3 

This three to ~ive ~tep process is not necessary to 

~ind tho cube o~ a number. Almost all slide rules have a 

triple scale called the K scale designed in such a way that 
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when a number is set on the D scale its cube will be on the 

K. This is accomplished by placing each number y on the K 

scale at a distance proportioned to V3 the log y while the 

numbers on the D scale are located at distances proportional 

to their logarithms. Thus, when the hairline falls across a 

number on the D scale and a number on the K scale the follow

ing equations hold. 

V3	 log y = log x
 

log Y = 3 log x
 

3
log Y = log x


3
y = x 

Thus, if the multiplier is moved to 2 on the D scale, 

8, the ~ube of 2, will be directly under the hairline on the 

K scale. In fact, the letter "K" used to designate the K 

scale is the first letter of Kubus, the German word for 

cube. 
l 

Take your slide rule and verify that 2 3 = 8 by 

setting 2 on the D scale and reading 8 from Kl. Set 3 on 

the D and read 27 from K2. Next, set 4 on the D scale and 

read 64 from K2. Set 5, 6, 7, 8, and 9 on the D scale anq 

read 125, 216, 343, 512, and 729 from K3. 

If later you are not sure how· to cube a number repeat 

this routine. Observing that settings of 2, 3, and 4 on the 

D scale yield readings of 8, 27, and 64 on the K often gives 

lIsaac Asimov, An Easy Introductio~ to ~he §lidcRule 
(Greenwich; Connecticut7 Fawcett Publications, Inc., 19~ 
p.	 150. 
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a student more confidence in the procedure than proving the 

logarithmic equation on the preceding page. A more precise 

statement of the procedure for cubing a number follows: . 

To cube a number, set the number on the D scale and 

read its cube on the K. 

The count of the cube of a number is three times the 

count of the number if the cube is read from KJ; it is three 

times the count of the number less one if the cube is read 

from K2; and, it is three times the count of the number less 

two if the cube is read from K1. This rule may be simplified 

to read: 

D-4 THE COUNT OF THE CUBE OF A NUMBER IS THREE 

TIMES THE COUNT OF THE NUHBER MINUS THE 

Nm-mER OF (COHPLETE) SCALES TO THE RIGHT. 

Notice the similarity between this rule and the one 

for squares. The count of ·the square of a number is two 

times the count of the number minus the number of scales to 

the right. If your slide rule has an extended scale three 

times as long as the D scale, a number may be cubed by 

setting it on the extended scale and reading .the cube from 

the D scale. If the extended scale and D scale are used, 

the count of the cube of a number is three times the count 

of the number less the sections of the extended scale below 

the one on ,...hich the number is set. 
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EXERCISE SET XXI 

Directions: Cube each o£ the £ollowing numbers-

using the D and K scales. Check your answers by mu1tip1i

cati6n using the D, C, and CI scales • 

. 
1. (752)3 15. (45.0)3·.. = • •• = 

2. (50.5)3 • • = 16. (45.8)3 ·.. = 

(86.4)3 (41.2)33. • • = 17. ·.. = 

4. (.383)3 • • = 18. (46.7)3 ·.. = 

5. (130)3 ·.. 19. (42.1)3= ·.. = 

6. (742)3 = 20. (532)3 .... = 

7. (0.105)3 21. (68.7)3• = ·.. = 

8. (74.0)3 22. (7520)3·. = ·.. "= 

9. (56.1)3 • • = 23. (3.82)3 ·.. = 

10. (1.56)3 24. (303)3• • = .... = 

11. (854)3 ·.. = 25. (3.14)3 ·.. = 

12. (l~.03)3 26.= (3900)3 ·.. = 

13. (75.4)3 • • = 27. (0.121)3 • • = 

14. (35.7)3 28. (8.27) 3·. = • • • = 
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29. (4.:37)3 ·. = 40. (0.326)3 .. = 

30. (5. 23)3 ·. = • 41. (3.09)3 ·.. = 

31. (9.28)3 ·. = 42. (4.73)3 ·.. = 

32. (5.26)3 = 43. (2.78)3 ·.. = 

33. (27.9)3 ·. = 44. (42.8)3 ·.. = 

34. (50.5)3 ·. = 45. (0.284)3 .. = 

35. (0.000296)3 = 46. (1.45)3 ·.. = 

36. (92.6)3 ·. = 47. (92.7)3 = 

37. (12.5)3 ·. = 48. (2.81)3 ·.. = • 

38. (29.6)3 ·. = 49. (1410)3 ·.. = • 

39. (42.8)3 ·. = 50. (117)3 .... = 

ANSWERS EXERCISE SET XXI 

1. 425,000,000 

2. 129,000 

3. 645,000 

4. 0.0562 

5. 2,200,000 

6. l~09 • 000. 000 

7. 0.00116 

8. 405,000 

9. 177,000 

10. 3.80 

11. 623,000,000 

12. 65.5 

13. 429,000 

14. 45.500 
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15. 91,100 33. 21,700 

16.° 96,100 34. 129,000 

17. 69,900	 35. 2.59 x 10-9 

18. 102,000	 36. 794,000 

19. 74,600	 37. 1950 

20. 151,000,000	 38. 25,900 

21.	 324,000 39. 78,400 

x lOll22. 4.25	 40. 0.0474 

23. 55.7	 41. 29.5 

24. 27,800,000	 42. 106 

~5.	 31.0 l~ 3. 21.5 

101026. 5.93	 x 44. 78,400 

27. 0.00177	 45. 0.0229 

28. 566	 46. 3.05 

29. 83.5	 47. 797,000 

30. 143	 48. 22.2 

31. 799	 49. 2.80 x 109 

32. 146	 50. 1,600,000 
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LESSON III 

SQUARE ROOTS 

For every problem whose solution involves ~inding 

the square o~ a number there is an inverse problem which 

requires ~inding the square root. In the section on 

squares, we began by setting 2 on the D scale and reading 

its square, 4,~rom AI. Now set 4 on the Al and read 2 ~rom 

the D scale. We already know that the root 2 appears on 

the D scale while the root's square ~alls on the A scale. 

Our problem now is to ~ind the root given the square. That 

is, we are asked to ~ind the square's root. Over the 

years, mathematicians have shortened this to square root. 

To solve the problem o~ ~inding the square root o~ a 

number, we think o~ the number as a square and set it on 

the scale ~rom which the squares thus ~ar have been read, 

the A scale, and ~ind the root on the D scale. 

This presents a slight problem. Since the A scale 

has two sections we must decide whether to set the given 

number on Al or A2. From the lesson on squaring, we 

remember that squares with even counts were read ~rom A2 

while squares with odd counts were read ~rom AI. Thus, ir 

the count o~ a number is even, set it on A2 and read its 

square root ~rom the D scale. Earlier we doubled the 

count o~ the root to get the count o~ the square. 
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Obviously, we may now divide the count of the number 

(square) by two to obtain the count of the square root 

(root). If the count of a number (square) is odd, we set 

it on Al and read the square root (root) from the D scale. 

Remember that squares obtained odd counts by having the 

counts of their roots doubled and diminished by one because 

the square was read from AI. To reverse this procedure and 

find the count of the square root of a number, add one to 

the count of the square and divide by two. 

The following statements which are equivaleht to the 

above procedure are easier to Use and remember. Thus, we 

will make them our rules. Before we state these rules we 

must present a few definitions. The first significant 

digit of a number is the first (reading from left to right) 

non-Zero digit. The second significant digit is the digit 

immediately following the first. Assume in this discussion 

that every number contains at least two significant digits. 

We begin ~ the decimal and separate the number into groups 

of two until the first significant digit is included in a 

group. The group containing the first significant digit is 

called the key group. 

R-I IF THE KEY GROUP CONTAINS ONE SIGNIFICANT 

DIGIT, SET THE NU}fBER ON AI. IF THE KEY 

GROUP CONTAINS TWO SIGNIFICANT DIGITS, 

SET THE NID-mER ON A2. READ THE SQUARE 

ROOT FROM THE D SCALE. 
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D-5	 THE COUNT OF THE SQUARE ROOT OF A NUMBER 

GREATER THAN ONE IS THE NUMBER OF GROUPS 

TO THE LEFT OF THE DECIMAL. 

D-6	 THE COUNT OF THE SQUARE ROOT OF A NUMBER 

LESS THAN ONE IS THE OPPOSITE OF THE 

NUMBER OF GROUPS OF ZEROES BETWEEN THE 

DECIMAL AND THE FIRST NON-ZERO GROUP. 

In the problems which follow the notation (2.86)t 

will indicate the principal square root of 2.86. 

Example ~: 

• =
 
Start at the decimal which is understood to be 

after the second zero and separate the number into groups 

of two. Bc certain to .leave two digits in the group next 

to the decimal. 

Thus, we have (2 1 87 1 00)t . = 
The group which has been underlined is the key group. 

Since it contains one significant digit we set the number 

on Al and read its square root from the D scale. The 

count of the square root is three because there are three 

groups to the left of the decimal. The square root thus 

contains one digit for each group. 

(2 1 87 1 000)t ..... = l69. 
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Example two: 

(286,00o")t •• = 
.1. 

(28'60'00)2 • = 535. 

The key group in example two contains two signifi

cant digits so we set 286 on A2. The answer 535 is read 

from the D scale. The count is again 3. A summary of 

this problem would read: 

Motion Count 

1. M (28'60'00) A2 6 

2. R.A. (535) D· 3 

Example three: 

• • • •• = 

·.... = 6.19. 

Summary: 

Hotion Count 

1. M (38.3) A2 2 

2. R. A. (6.19) D 1 

Example four: 

(4060)t • • • •• = ----_. 
(40 r 60)t .... = 63.8. 

Summary: 

Motion Count 

1. M (4060) A2 4 

2. R.A. (63.8) D 2 
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Notice that zero in the key group is ~ significant 

digit if it follows the first significant digit. 

Example ~: 

J. 
{0.28))2 •••• = 

{0.28 1 ))l ... = 0.5)2. 

Summary: 

Motion Count 

1. f.I (0.28)) A2 o 

2. R. A. (O. 5)2) D o 

Remember the grouping begins at the decimal and may 

be discontinued when the group with the first significant 

digit is reached. In this example only one group, the 

group with the digits 28, needs to be marked. Because 

there are two significant figures in this group, 28) must 

be set on A2. Since the number of groups of zeroes between 

the decimal and the first non-zero group i6 zero, the count 

of the square root is zero. 

Example six: 

{0.0462)t .•• = 

(0.04 1 62)t •• = 0.215. 

Summary: 

Motion Count 

1. M (0.0462) Al -1 

2. R.A. (0.2l5) D o 
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r
 
f 

The key group in this example contains the digits 

04; since the zero comes be£ore the £irst signi£icant 

£igure it is not counted as a signi£icant £igure. Hence, 

the key group has one signi£icant digit and 462 must be 

set on Al. The count is zero since we do not have a group 

o£ Zeroes between the decimal and the £irst non-zero group. 

Example seven: 

(0.000527)f • = -----_. 
(0.00'22.'27)t = 0.02)0. 

Summary: 

Motion Count 

1. M (0.000527) Al -3 

2. R.A. (0.0230) D -1 

EXERCISE SET XXII 

Directions: Find the square roots o£ each o£ the 

£ollowing numbers by setting the number on the A and read

ing its square root £rom the D. Repeat each problem by 

setting the number on the B and reading the square root 

£rom the. C. 1£ your slide rule has an extended scale, set 

each number on the D and read its square root from the 

extended scale. When the root is to be read £rom the 

extended scale, read ~t £rom the upper scale if there is 

one signi£icant digit in the key group and from the lower 

scale i£ there are two. 
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LESSON IV 

CUBE ROOTS 

The methods £or £inding cube roots are analogous to 

the methods £or £inding square roots. Each rule or state

ment in the lesson on square roots will apply to cube 

roots i£ the word two is replaced by three and the word 

square is replaced by cube each time they appear. Thus, in 

this lesson it will be su££icient to state the rules and 

give the summaries £or a £ew example problems. 

The student who seeks an explanation o£ these rules 

may re£er to the last lesson and make the suggested substi 

tutions. These de£initions are given to clari£y the 

£ollowing rules. The £irst signi£icant digit o£ a number 

is its £irst non-zero digit. The second and third signi£

icant digits are the digits immediately to the right o£ 

the £irst signi£icant digit. To £ind the cube root o£ a 

number, begin at the decimal and separate the digits o£ 

the number into groups o£ three until the £irst signi£icant 

digi t is included in a group. For· thi ,3 discussion we 

assume that each number has at least three signi£icant 

digi ts·. The group containing the £irst s:1.gni£icant digi t 

is called the key gropp. 

R-2 IF THE KEY GROUP CONTAINS ONE SIGNIFICANT 

DIGIT, SET THE NUMBER ON Kl. IF THE KEY 
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GROUP CONTAINS Tl{O, SET THE NUMBER ON K2. 

IF IT CONTAINS THREE, SET THE NUMBER ON 

KJ. READ THE CUBE ROOT FROM THE D SCALE. 

D-7	 THE COUNT OF THE CUBE ROOT OF A NUMBER 

GREATER THAN ONE IS THE NUl·IBER OF GROUPS 

TO THE LEFT OF THE DECIMAL. 

D-8	 THE COUNT OF THE CUBE ROOT OF A NUl-IBER 

LESS THAN ONE IS THE NUMBER OF GROUPS 

OF ZEROES BETl{EEN THE DECIHAL AND THE 

FIRST NON-ZERO GROUP. 

~xample ~: 

(97,400)lfJ .........  ----_. 
(2.1 '400)1/J ......... = 46.0
 

Summary: 

Motion Count 

1. M (97,400) K2	 5 

2. R•A• ( 46 .0) D	 2 

Example .m: 
(0.0000502)¥J •••••• = --...,...--_. 
(0.000f050 1 2)¥J •••• = 0.oJ69 

Summary: 

Motion	 Count 

1. M (0.0000502) K2	 -4 

2. R.A. (0.0369) D	 -1 
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Example three: 

(7))0)Y) • • • • • • = 

(1'))0)Y3 ·.... = 19.4 

Summary: 

Motion 

1. M (7))0) K1 

2. R.A. (19.4) D 

Example :four: 

(0.)24)Y) ·.... = 

(O.~' )Y) .'... = 0.687 

Summary: 

1·fotion 

1. M (0.)24) K) 

2. R.A. (0.687) D 

Example :fiva: 

().14)Y) ...... = 

( '1-. 14 )Y) ·.... = 1.46 

Summary: 

Motion 

1. M ().14) K1 

2. R.A. (1.46) D 

Example six:. 

(0.000929)Y) .. = 

(0.000'.2~2JY) • = 0.0976 

Count 

4 

2 

Count
 

0
 

0
 

Count
 

1
 

1
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Summary: 

Motion Count 

1. M (0.000929) K) -) 

2. R•A. ( 0 • 0976) D -1 

Example seven: 

)V) _(0.0170 •••• - -----_. 

(0.017 I O)V) = 0.257 

Summary: 

Hotion Count 

1. M (0.0170) K2 -1 

2. R.A. (0.257) D o 

If your slide rule has a 30 inch extended scale, the 

cube root may be found by setting the number on the D scale 

and reading the cube root from the extended scale. The 

root is read from the upper section of the extended scale 

if there is one significant digit in the key group; from 

the middle section if there are two; and, from the lower 

section if there are three. 

EXERCISE SET XXIII 

Directions: Find the cube roots of the following 

numbers by setting the number on the proper section of the 

K scale and reading the root from the D scale. If your 

rule has a 30 inch extended scale, repeat each problem 
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setting the number on the D scale and reading the root f'rom 

the proper section of' the extended scale. 

1. (J28)lfJ ·.. = 16. (56.4)lfJ • • = • 

2. (26.2)lfJ ·. = 17. (45.2)lfJ • • = 

J. (140)lfJ ·.. = 18. (J2.9)lfJ • • = • 

4. (245) lfJ ·. = 19. (54.7)lfJ • • = 

5. (784)lfJ ·.. = 20. (0.165)lf3 . = 

6. (521)lf3 ·.. = 21. (568)lf3 ... = 

7. (12.J)lfJ ••• = 22. (86,200)lf3 = 

8. (52.J)lf3 ·. = 23. (0.206)lf3 • = 

9. (752)lfJ ·.. = 24. (2.17)lf3 ·. = 

10. (75.2)lf3 ·. = 25. (5.27)lf3 = 

11. (5.12)lf3 = 26. (0.OJ72)lf3 = 

12. (5.89)lfJ ·. = 27 .. (J9. 2)lf3 ... = 

1J. (861)lf3 ·.. = 28. (1.49)lf3 • • = 

14. (4S.8)1fJ = 29. (9.28)lf3 ·. = 

15. (SJ.1)lf3 = JO. (8.28)lfJ = 



31. (0.0296)7'3 = 41. (20.4)7'3 = 
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32. (77.9)7'3 = 42. (16.2)7'3 ·. = 

33. (4.82)7'3 • • = 43. (205)7'3 . .. = • 

311-. (0.372}7'3 • = 44. (3.66)7'3 • • = • 

35. (83,700)7'3 = • 45. (67.2)7'3 • • = • 

36. (0.0287)7'3 = 46. (3.78)7'3 • • = 

37. (2760)7'3 ·. = 47. (156)7'3 ... = 

38. (3.79)1J3 • • = 48. (0.144)7'3 . = • 

39. (3.16)¥.3 • • = 49. (0.728)7'3 • = 

40. (1.72)113 ·. = 50. (8.36)1J3 ·. = 

ANSWERS ExERCISE SET XXIII 

1. 6.90 

2. 2.97 

3. 5.19 

4. 6.26 

5. 9.22 

6. 8.05 

7. 2.31 

8. 3.74 

9. 9.09 

10. 4.22 

11. 1.72 

12. 1.81 

13. 9.51 

14. 3.58 

15. 3.76 

16. 3.83 
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17. 3.56 34. 0.719 

18. 3.20 35. 43.7 

19. 3.80 36. 0.306 

20. 0.548 37. 14.0 

21. 8.28 38. 1.56 

22. 44.2 39. 1.47 

23. 0.591 40. 1.20 

24. 1.29 41. 2.73 

25. 1.74 42. 2.53 

26. 0.334 43. 5.90 

27. 3.40 44. 1.54 

28. 1.14 45. 4.07 

29. 2.10 46. 1.56 

30. 2.02 47. 5.38 

31. 0.309 48. 0.524 

32. 4.27 49. 0.900 

33. 1.69 50. 2.03 



CHAPTER IV 

THE ESTIMATION METHOD 

The chie£ advantage of the counting method over other 

methods £or slide rule operation is its more e£ficient 

system £or placing decimals. The purpose of this chapter is 

to present the most popular o£ these methods, the estimation 

method. In this presentation, the estimation method will be 

presented through a series of quotations. The comments 

which follow these quotations are generally hostile since 

this investigator rates the estimation method as the weakest 

of all methods now in use •. Every effort has been made to 

present ·the entire discussion of decimal placement from each 

source quoted. In most cases, this is easy since the 

advocates o£ the estimation method generally attempt to 

solve the problem of placing the decimal by ignoring it. A 

careful study of these quotations should give the reader a 

complete picture of the argument favoring the estimation 

method. 

The first quotation in this series is a rather long 

one from John P. Ellis' book, The !heory and Operation or 

the Slide Rule. Section eight of his book entitled, 

"Locating the Decimal Point" gives an excellent presentation 

or the rough estimate method and the standard number method. 
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As has been stated be£ore, the slide rule adds 
and subtracts only the mantissas o£ logarithms of 
numbers. The answer fro~ a slide rule solution 
thus contains the proper significant figures, but 
the decimal point must be located by another means. 

Probably the two most useful procedures are: 
1. Rough Estimate Method. Each factor in the 

problem is rounded off to one or two significant 
figures and an approximate answer is obtained 
(usually by mental calculation). The decimal 
point is located in the significant-figure answer 
obtained from the slide rule so that the true and 
approximate answers are nearly equal. 

Examples
 
x = 1.1 x 87 x 470
 

= 45
 

(significant figures only from the slide rUle). 
Approxima tely., 

X = 1 x 80 x 500 

. 40,000· 

S1nce the answer must be approximately 40,000, 
and the significant figures in the answer are 45, 
then the answer must be 45,000. 

The rough estimate method is very useful and 
rapid for simple problems, such as have been 
encountered up to this time. It is recommended 
for such situations. It is subject, however, to 
severe limitations if the factors of a problem 
are very large (say, 17,500,000) or very small 
(say, 0.000049). 

2. Standard Number Method. This method is 
applicable to any problem and is most suitable 
for problems containing very large or very small 
numbers. Each factor in a problem is changed to 
standard number form and an answer obtained 
(often by rough ~stimate). 

Example: .
 
X = 47,000 x 0.001) x 72
 

=·44
 

(significant £igures only from the slide rule). 



...__._------

186 

Express the £actors in standard number £orm: 

= 

=.
. 

x 44.7	 x 10 x 1~3 x 10-3 x 7.2 x 10 
2(4.7	 x 1.3 x 7.2) x 10

25 x 1 x 7 x 10 

35
 x 100 ~ 3500 

Since the answer is approximately 3500 and the 
signi£icant £igures are 44, the answer must be 
4400. 

There are other methods in use £or locating the 
decimal point, probably the most important o£ which 
is the so-called characteristic method. It is a 
theoretically correct method (just as is the 
standard number method), but it does not give the 
beginner the training in approximate calculation 
that is acquired in using the methods described 
above. For those who are interested in learning 
the characteristic method o£ decimal point location, 
see Appendix VII.l 

Ellis also indicates a knowledge o£ tm character

istic method o£ decimal location and gives its rules in 

the appendix. The £act that he does not understand that it 

is superior to the methods he chooses shows that he has not 

taken the trouble to master it or has never had occasion to 

work problems o£ such	 di££iculty to make its advantage 

eVident. The	 characteristic method is dismissed on the 

grounds that" it does not give the beginner the training in 

approximate calculation that is acquired in using the other 

John P. Ellis,	 Operation o£ Slide 

methods. This same logic would dismiss the use o£ loga

rithms as a theoretically correct method o£ mu.ltiplication 

1 
~he Th~ ~	 ~ 

Rule (New York: Dover Publications, Inc., 1961), pp. 12-13. 
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which does not give the beginner training in arithmetic. A 

slide rule 'student using an advanced system for placing the 

decimal does not need training in approximation by arith

metic. 

It is interesting to carefully study Ellis' two 

example problems. He gives just two significant figure 

accuracy in his answers. This is certainly correct if one 

considers his data approximate. It is impossible to avoid 

noticing that on the slide rule before rounding the answers 

are 4.50 x 104 and 4.40 x 103 • The chances of both the 

third significant figures being zero are about one in one 

hundred. Thus, the digits of the examples appear to be 

"rigged" .to come out nicely. This makes one suspect that 

maybe the problems are also "rigged" so that the decimal 

will work out easily when the approximation method is used. 

The following quotations are from Ira Ritow's book, 

The Complete ~ of Slide Rule Use. Since this paper 

attacks rather than supports each of these works, fairness 

dictates that each author's entire statemont concerning 

decimal placement be quoted. 

As a result, the slide rule does not give decimal 
places. Methods have been devised to keep track of 
the decimal place during slide rule manipulation, 
but although ingenious, they are easily remembered 
wrong and few people use them. 2 

2 
Ira Ritow, The COtnE,lcte Book of Slid~ ~ Use 

(Garden City, New York: Doubleday and Co., Inc., 1963), p. 7. 
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The slide rule does give decimal places just as it 

gives signi£icant	 £igures. However, in each case it is the 

responsibility o£	 the operator to recognize them. 

LOCATING THE DECIMAL POINT. The easiest and most 
£oolproo£ method to locate the decimal point in the 
answer to a slide rule problem is to solve the 
problem approximately with a pencil and paper. For 
example, if the slide rule is used to solve 

(20.7 + 825) x 14.03 = ? 

the slide rule answer is 3502, but where does the 
decimal point go? If the problem is approximately 
solved as 

(20 + 800) x 15 = 20 x 15 + 800 = 300 . 800 = about 
0.4 

then it is obvious that the slide rule answer must 
be 0.3502. 

A trick to make the approximate solving o£ a 
problem easier is to write the problem in £raction 
£orm and then cancel like £actors in the top and 
bottom o£ the £raction. In the case o£ the above 
example the £~action £orm is: 

(20.7 + 825) x 14.03 = 20.78~5l4.03 

or approximately: 

20 x 15 _ 2p x 15 ~ 12 16 4 4 
800 - 80~ = ~ = 40 = about 40 = 40 = o. 

A variation o£ the approximate method o£ locat
ing the decimal point is to rew~ite all the numbers 
in approximate £orm as simple numbers multiplied by 
powers o£ ten. In the above example this technique 
leads to: 

2(20.7	 + 825) x 14.03 = ( (2 x 10) + (8 x 10 ) ) x 
-2(1.5	 x 10) = (2 x "10 + 8 ) x 10 x 1.5 x 10 =
 

1 2 1 0
(2 + 8) x 1.5 x 10 - + = (3/8) x 10 = 3/8 = 0.375 

= approximately 0.4. J 

j ~. p. 23. 
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Locating the decimal point by solving the problem 

approximately with a pencil and paper is neither easy nor 

£oolproo£. The results o£ the experiment conducted in the 

Math 525 class at K.S.T.C. proved that it is not easy when 

. 4
the students tested spent 10 minutes on 15 simple problems. 

Andrews students can both work these problems and determine 

the decimals in less than three minutes. O£ this three 

minutes the part o£ the time used in determining the decimal 

location is around £i£teen seconds. The results o£ the 

K.S.T.C. experiment also proved that this method was not 

£oolproo£ when the participating students placed more 

decimals incorrectly than correctly. Note that the answer 

to Ritow's example problem should be 0.3520 or 0.352 rather 

than 0.3502. 

An important consideration is brought out in the 

Dietzgen slide rule instructions manual when the statement 

is made that in practical problems the location o£ the deci

mal is obvious. However, an investigation o£ engineering 

problems shows that most o£ these problems are o£ about the 

same order o£ di££iculty as the initial UIL contest problems. 

A list o£ practical problems may be £ound in The Slide Rule 

by Joseph Arnold, pages 143-178. 5 It may be true that over 

4 A more detailed discussion o£ this experiment is given 
on page 198. 

'Joseph Norman Arnold, The Slide Rule (New Yorks 
Prentice-Hall, 1954), p. 17.--
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half of all practical problems are so simple that the deci

mal location is obvious, but a student's preparation should 

allow him to work all slide rule problems that he might 

encounter. If he knows too much, then nothing is lost, 

however, if he knows too little, all is lost. 

In slide rule working significant figures only
 
are considered, and the position of the decimal
 
point is found from a rough estimate of the size
 
of the answer. In practical problems the number
 
of figures is obvious. 6
 

Another slide rule manual has this to say about 

placing decimals: 

At first practice a few very simple multipli 

cations until you gain skill. Learn to estimate
 
the products and to place the decimal points
 
correctly by inspection~7
 

The authors of the K & E Slide ~ Manual offer 

these rules for locating decimals in multiplication, divi

sion, and combination of operations problems. 

Rule. To find the product of two numbers, dis
regard the decimal points, opposite either of the 
numbers on the D scale set the index of the C scale, 
push the hairline of the indicator to the second 
number on the C scale, and read the answer under the 
hairline of the D scale. The decimal point is placed 
in accordance with the result of a rough calculation. 

Rule. To find the quotient ~f two numbers, dis
regard the deoimal points, opposite the numerator 

6Dietzgen Slide ~ Instructions No. ~ ~-Log 

(New Yorkl Eugene Dietzgen, Inc.), p. 4. 

7LntrodUCing the Sl~ Ru~ (Rev. Ed.; '{abash, Indiana: 
Wabash Instruments and Specialities Co., Inc., 1943), p. 10. 
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on the D scale set the denominator on the C scale, 
opposite the index of the C scale read the quotient 
on the D scale. The position of the decimal point 
is determined from information gained by making a 
rough calculation • 

. Rule. To compute a number defined by a series 
of multiplications and divisions: 

(a) ~rrange the expression in fractional form 
with one more factor in the numerator than in the 
denominator, (1 may be used if necessary.) 

(b) push the hairline to the first number in the 
numerator on the DI scale. 

(c) using the C or CI scale take the other 
numbers alternately, drawing each number of the 
denominator under the hairline, and pushing the 
hairline to each number of the numerator, 

(d) read the answer on the D scale, 

(e) to get a rough approximation, compute the 
value of the expression obtained by replacing each 
number of the given expression by a convenient 
approximate number involving one, or at most two, 
significant figures. 8 

Isaac Asimov, one of today's most popular writers, 

recommends the estimation method for locating the decimal. 

His book is delightfully easy to read, but a student 

certainly would not be able to operate a slide rule after 

reading it. On examining his example problem, one wonders 

if he is always able to read four significant figures from 

his slide rule or if he obtained the digit 5 in his answer 

8 Lyman M. Kells, Ph.D., Willis F. Kern, James D. 
Bland, K & E Slide Rule Manual (New York: Kueffel & Esser 
Co., 1955J,-pp. 8, ~27. 
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484.5 by some other method. The following excerpts identi£y 

Asimov's position on decimal location. 

If we go by the slide rule we deal only with 
digit-combinations and all the examples above boil 
down to 15 x 323 = 4845. The decimal point--that 
side issue--is for us to handle • 

. 
There is, however, no need to feel aggrieved, 

for,though placing the decimal point may be a 
tedious necessity, it is not di£ficult. Occas
sionally, a bit of carelessness will result in a 
misplaced decimal point, but this can happen even 
in pencil-and-paper calculations. The correct 
response to carelessness is a sober determination 
to be careful, that's all. 

The best way to place the decimal point is to 
consider the proble~ and substitute, for the 
numbers involved, similar numbers that are particu
larly easy to handle. Such similar numbers will 
give you an answer that is wrong, of course, but 
one that is close enough to the right answer to 
have the decimal point in the same place. You will 
have an answer that is of the same order of magni
tude. 

Now let's look at one of the problems in the 
list given on page 88, say, 15 x 32.3. We can 
convert 15 to 20 and 32.3 to 30. The numbers are 
changed but not the order of magnitude. It is 
easy to multiply 20 by 30 in our head. The answer 
is 600. That is not the answer we are looking for, 
but it is the same order of magnitude as the answer. 
If the slide rule tells us that the digit
combination of the product is 4845, then to make 
that the same order of magnitude as 600 we must 
write 9t 484.5. We know then that 15 x "32.3 = 

"484.5. 

The remainder of the references given here repeat 

these same ideas. They are given as further proof that the 

9Isaac Asimov, An Ea~ Introduction to the ~e Rule 
(Greenwich, Connecticut: Fawcett Publications, Inc., 1965), 
pp. 88-90. 
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estimation method is the most popular one now being taught. 

The experiments to which Arnold refers were carried out by 

10C. N. Schuster. Here are Arnold's methods for decimal· 

location. 

If the decimal point is determined independently 
of the s1ide rule, a single logarithmic cycle (1 to 
10) is sufficient for all problems in division and 
multiplication. And although decimal point determi
nation initially appears to be quite a chore, a 
systematic method and practice make it very little 
trouble. 

Sev~ral methods for placing the decimal point 
have been devised. It is not intended to include 
all of these methods because to do so might be 
more confusing than helpful. Experiments in teach
ing slide rule operation by different methods have 
shown that about one third of the errors of 
beginners occur in misplacing the decimal point. 
Also, a considerable reduction in the number of 
errors results if instruction is given in the 
"standard number" method. This method and one 
which may be called the "similar simple number 
scheme" are presented here. ll 

Several programmed texts on slide rule have reccnt~y 

appeared. The Tutor Text Series offers as its contribution 

a book entitled, The Slide Rule by Robert Saffold and Ann 

Smalley. They do not explicitly state that they use the 

standard number method but all of the example problems employ 

this or the simple number method in their solutions. The 

10 Carl N. Schuster, A Study 2f ~ Problems ~ Teach
ing ~he Slide Rule (New York: Bureau of Publications, 
Columbia Univer6ity, 1940), p. 43. 

11Joseph Nor~an Arnold, The Slide Rule (New York: 
Prentice-Hall, 1954), p. 17. 



following excerpt shows how the example problem is solved. 

Factoring a number so that it can be written as 
the product of some number between 1 and 10 multi
plied by a power of 10 is called writing the number 
in scientific notation. With this notation it is 
possible to do many very involved calculations 
quickly and easily. 

For example, consider the problem 

We begin by writing in scientific notation each of 
the numbers involved: 

2.85 x 10
2 

x 3.57 x 103 x 9.2 x 10
1 

9.47 x 103 

(3.569 x 103 has been rounded off to 3.57 x 103 , 

and 9.472 has been rounded off to 9.47 x 103 , 
because ordinarily the slide rule can't be read 
accurately to more than three significant figures.) 

Next, we make a rough estimate of the final 
answer, by combining the powers of 10, rounding 
off each of the other factors to the nearest 
integer, and performing the indicated multipli
cation and division. Since 2.85 is almost 3, 
3.57 is closer to 4 than to 3, 9.2 is just over 9, 
and 9.47 is closer to 9 than to 10, we get 

..:;.2~X;......;;;1.-"0_2~X;......;.4~x;......;;;1~0-::"3-,,,,x-....:;.9~X;......;;;1,"",0_1= J x 4 x , x 10
6 = 

9 x 103 , x 103 

12 X 103, or 1 • 2 x 104 . So the complete answer 
4should be somewhere near 1.2 x 10. Complete the 

problem on your slide rule, and select t~e correct 
answer below. 12 

12 (Robert Saffold, Ann Smalley, The Slide Rule Garden 
City, New York: Doubleday and Co., Inc-.-,--19-6~ p:-82. 
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Fredrick Post Company came out ,~ith a programmed text 

entitled Learn Basic Slide Rule on Your Own. They apply 

essentially the same techniques as Sa££old and Smalley.' An 

example problem £rom this book £ollows. 

Study the £ollowing procedures, then use them to 
solve the practice problem. 

Example: 26 x 79,800 x .00633 = 
.0081 x 7,800,000 

1. Express each £actor in scientific notation •• 

2.6.101 x 7.98.104 x 6.)3.10-3 =·	 . 
8.1.10- 3 x 7.8.106 

2. Write the numerator and denominator in their 

simplest	 £orms •••••••••••• 2.6 x 7.98 x 6.33.102 = 
. 8· -38 .1 x 7. 10 

3. Subtract the denominator's exponent £rom the 

numerator's exponent ~ •••• 2. 6 x 7.98 x 6 .33 . 10-1 = 
8.1 x 7.8 

4. Round the £actors and multiply ..............
 
J x S x 6 • 10-1 _ 

• ••••••••••••••••••••••••• II ...... 8 x S 
5. Determine the estimated answer .................... 

· .. 18 . 10-1 = .28 

6. Calculate ••••••••• Slide rule answer: .208 • 

••• When multiplying or dividing a combination of 
£our or more numbers, it is impractical to attempt 
to £ormulate a set o£ procedures to prevent running 
"0££ scale." There£ore, the remaining £our pages 
o£ this lesson are designed to allow you to solve 
typical problems £ollowing·accepted procedures. You 
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should, however, use your knowledge o£ scienti£ic 
notation to determine the decimal point location 
be£ore solving the problem with the slide rule. l ) 

Mittlestadt's book, Basi£ Slide Rule Operation, gi~e8 

a simple two step procedure £or locating the decimal point. 

Un£ortunatcly, the rough calculation proves to be rougher 

£or students than most authors are willing to admit. 

Mittlestadt's solution to the decimal location 

problem £ollows. 

Now what do we do i£ decimal points are involved? 
These can be easily placed in the answer i£ you 
£ollow two simple steps: 

1. Make the calculation on your slide rule with
out regard to the decimal points. 

2. Then, by rough calculation, determine the
 
location o£ the decimal point in the answer. l4
 

Graesser £ollows the crowd when he makes these three 

statements concerning decimal location. 

Rough estimates are also the best means o£ 
£ixing the decimal point in many results obtained 
with the slide rule • 

.•.This sequence o£ £igures is all that we need 
since we shall £ix the decimal point independently 
o£ the slide rule by means o£ a rough calculation . 

••• We £ind the £igures o£ the dividend and divi
sor on D and C, respectively, no matter where their 

l)Learn Basic Slide Rule on Your Own (Chicago: The 
Frederick Pos.t Company., 196~pj;7 88,82-:-

14
W. S. Mittelstadt, Basic Slide ~ Qperatio~ (New 

HcG-raw Hill Book Company, 1964), p. )7. 
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decimal points may be, and then fix the decimal 
point in the quotient by a rough calculation 
using 3.6. 15 

Finally the Pickett slide rule manual states this' 

rule for locating the decimal in combination of operation 

problems. 

Rule. To determine the decimal point, first 
expr~ss the numbers in standard form. Carry out 
the indicated operations of multiplication or 
division, using the laws of exponents to combine 
the exponents until a single power of 10 is indi
cated. If desired, write out the resulting 
number, using the final exponent of 10 to deter
mine how far, and in what direction, the dgcimal 
point in the coefficient should be moved. l 

Decimal location plays such a vital role in any 

method of teaching slide rule operation that teaching 

methods may be classified in accordance with the decimal 

placing techniques they recommend. The next experiment was 

designed to test claims made by proponents of the estimation 

method. The estimation method could well be called the 

mantissa method or the halfway method for it completely 

ignores those properties of logarithms and exponents which 

allow the decimal to be calculated by addition and subtrac

tion of integers. 

l5R • F. Graesser, Understanding The Slide ~ 

(Patterson, New Jersey: Littlefield, Adams and Company, 
1963), pp. 22, 37-38 •. 

16Maurice L. Hartung, How To Use Lo~ Log Slide Rules 
(Chicago: Pickett, Inc" 195~ p. 27. 
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The rollowing experiment proves the inerriciency of 

the estimation method or placing decimals. Thirty-three 

students in Math 525 at Kansas State Teachers College in 

Emporia were given a test in approximating the decimal 

location in simple slide rule problems. The three signiri

cant digits or each answer were given and their instruc

tions were to place the decimal in the answers by estimation. 

This. according to the slide rule authorities. would be an 

easy job. But. the experience or this investigator had made 

him doubt that to an average student this job would seem 

easy. The students in this test group were better prepared 

than the average ror this job. All thirty-three were 

college graduates; eight had master's degrees; thirty taught 

mathematics; and t'venty taught their students estimation. 

These were the results. The average teacher attempted 

only rirteen problems in t~n minutes and placed rewer than 

seven decimals correctly. The accuracy or the entire group 

was 44 per cent. In comparison, the average slide rule 

student in Andrews using the counting method will develop to 

the point where he can work thirty-rive problems in ten 

minutes with above 90 per cent accuracy. The results or 

this experiment prove that a student taught to operate a 

slide rule by the cou~ting method can both work the problem 

and place the decimal quicker than he could place the decimal 

by estimation ir he were given the digits. On problems which 
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are as difficult as those on UIL slide rule tests,· the 

counting method is as much of an advancement over the esti

mation method as the slide rule is over the pencil. 
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Do !'J01~ unfolcl this .paIJer until
 

the Contest Director
 

gives you pernlission to do so!
 

Conference: . 

Contestant's S~riQI Number: . 

Date of Contost: . 

LocaHcl1 of Con~cst: ...............................................................................• 

Cont~stCint's Net Score-: . 
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22.8 x 3.41 x 0.667 equals 

0.0414 x 13.2 x 15.4 equals 

7070 x 1.83 x 0.715 ------------------------ equals 

6.47 x 0.00228 x 0.136 --------------------- equals 

715 x 2.86 
31.5 

equals 

4.26 
3.11 x 17.2 equals 

x 
x 

0.337 
6.04 

equals 

3.01 x 
0.838 

0.444 equals . __ 

x 1.45 ------------------------ equals 

3.76 x 
0.373 

0.647 equals 

x 
x 

0.637 
38 •.2 

equals 

.92.8 x 3.67 
0.00337 

x 
x 

8.08 x 3.21 
608,000 

equals 

x 
x 

12.1 x 62.4 x 828 
0.000232 x 0.0728 

equals 

~2.5 x 3.82 x 0.219 x 4.04 
13-:6--:;: 8. 0~~67o.981 

equals 
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~ x 7.22 x 0.0704 
------~--------------- equals0.00884 x 267 x 5280 

21.7 x ~0.17l x 0.0335 
--------------------- equals

0.866 x 0.505 x ~ 

(2.97)2 x 5.06 x 0.000392 
------------------- equals

16.1 x 0.00922 x V476 

41.6 x \/0.0837 x 2.66 x 3.82 --------------- equals 

~ x 428x 0.0619 
equals

38.2 x (52.2)2 x 0.307 

4.86 x (0.0225)2 x 1.79 
equals 

0.0361 x ~ x 28.6 

\/29,700 x 0.0468 x (0.00913)2 -------------- equals 

99.6 x (14,300)2 x 0.0000191 
---------------- equals

30.4 x 14.6 x 2.77 x 1.99 

\/0.000721 x 0.0833 x (2610)2 --------------- equals 

1.98 x (0.0361 x 47,200)2 
----------------- equals

6.14 x ~ x 13.8 x 72.6 

(3.84)3 x 0.00273 x 4.28 
equals 

6.02 x ~ x 2:37 

equals 

0.226 x 0.00771 
0.0402 x 3940 -------------------- equals 
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~ x 0.117 x (0.0183)3 
equals

27.6 x 13.4 x 0.0000282 

86.3 x 1.44 0.391x e qu a1 s 
(12.6 x 0.523)2 0.0146 

72.4 x 0.276 x J 21,300 equals
0.357 x 64.4 428 x 397 

~O.615 x 4.83 x (1.82 x 3.96)3 equals 

(62,500,000 x 0.0224)2 x 0.0343 
e qu a1 s 

7.86 x (88.4)3 x 1.92 x 4.63 

(3.85 x 0.661)3 x [864 x 281J2 e qu a1 s
352 x 673
 

3r6.42 \/0.000782 x 4.69
 
equals

\138,100 x 2.88 x 1.54 x 3.65 

0.000627 (2.65 X 7.88)2 
x equals

312 x 456 0.00000297 

(rr x 3.81 x 5280 x 1760)2 
(325 x 617 x 0.515 x 0.927)3 ---------------- equals 

~.:...:...-:X~420 OJ 2 x ~V1.79 x 8.24 e qu a1 s 
x 582 

2\10.396 x 0.473 x rr x 2.86 
equ a1 s 

4.82 x 0.00815 x (7.74 x 3.68)3 

4...;;.6~• .;:.3......:.:.x-=.0..:..• ..::.2..,:.7;::.5 x 0.827 J2 
[ 0.0431 ---------- equals 

x 204 x VTT 
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25,000 x (0.119 x 0.037)3 x 1.88 
equals

rr x 6.15 x 105 x 1.23 x 2.68 

~3.82 x (b.0269 x rr)2 x [(0.0827)2J2 ------- equals 

0.888 x 3.75J3 x 39,200,000 equals 
[ 6.25 x 4.08 (864 x 392)2 

\/1.77 x 0.862 x 15.7 x 3.66 
4.92 x 5.08 x 1.79 x 25.4 ---------------- equals 

rr2 x VO.227 
19.7 x 0.118 1 
~ 26 0 017- x 0.00463 x 1.97 -------- equa s 
~. x • :> ~ 

(24 x 365 x 1.02)2 x 0.00000637 
------------- equals

5280 x 12 x 2.54 x (0.0429)~. 

3~--

J 27.60.392J2 x equals[ 10.4 38,400 x 
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0.356 x rr3 x (9.21 x 0.0066)2 

e qu a 1 s 
(2.46)2 X 19.4 X O. 11 X 0.396 

·rO.269 (4.8 x 6.25 x 0.04 28)2 
x	 -------- equals\/24 X 5.2 0.327 x 0.464 x 0.928 

0.0883 x 5.26 J2 1.73 x 0.0225 
[	 --------- equals92.7 x 0.00348 x (1.04 x 0.271)3 

8.29 x ~6 x YO.409 x 13.6 
----------- equals 

[(6.23' x 0.0921)2 x 4.26 x 1.75J2 

f7i-=;;.-;:- x [785J3 x Crr x 5.06 J2 ------ equal s 
~ ~O:000828 362 19 x 3.21 

0.025 x 23~,000 x [ 729 x 462 J2 
x	 324)2 ---- equals

13.2 x 282 x V7T (1.68 

(2.78	 X62.5)3 x [ 7.12 x rr2J2 equals 
39,200,000 4.66 x 327 . 

3,..------- 
1.45 x 9.37 x 0.00462 
0.282 0.538 x 63,700 

equ a1 s3rr x 2.36 x 14 x 2.81 x 127 

).09 x 0.0962 x r[0.337 x 65J3J2 equals 
, 1.44 x 2.68J2, U3.29 x 2.77 
,[3.79 x 8.21 

i~00792 X 32.6)3 x 0.68 x ,3.22 
----------- equals 

~ x (14.2 x 0.179 x 0.236)2 
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! 2.7 x 6.4 1T 
2J2 x .!.l 

[0.0000045 72 64 
e qu a1 s - 0.00000003~6 x 782,000,000 

J .JV'-8-.-7-5-x-0-.-3-9 x 1. 36 x O. 0843 
--------- equals 

[[(0.308 x 2.8)2 x 7. 45J 2 x 0.143J2 

Pr:; 
[ 

3.16J3 x .[37 x 16J 2 x _V_"_ 
0.45	 43 x 86 rr 2 

--------------- equals
14.7 x 1760 x \/0.316 x 0.055 

876 x 0.041LJ3 x 
19.8 x 4.66 

[. 6.04 x 7.21 

equals 

292.4 x 1.37 
84 x 0.61 equals2.6 x 0.278. 1 0.225 x 76314.9 x 0.303J2 

[ 5.26 x rr ~	 x 

~x 7.7 x [13 xV 0.0000275 16 
~------------- equals(4.88 x 5280 x 12)2 x 

R
3 . 

6.28 x rr 
[ £.J...§.J2

0.42	 x 3.16 3.77 
--------------- equals69,.20QJ 000 0.00818
 

278 x 846
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e qu a1 s 

equ a1 s 

equ a1 s 

e qu a 1 s 

e qu a1 s 

e qu a1 s 

e qu a1 s 

3 
2.66 
0.927 

3~
V 3.28" 

x 
0.774 

0.0000262 

x [8.23 x 1. 55J.2 
rr x 7.06 

[ 

2.77 J2 
x --1...&L

19.9 x 
32.6 

.JF 
[L.21..J3 

4.68 

0.0115)2 x 19.7 x 3680 

0.414J3 3
0.866 x ~4 x 2.54 

j2:~6 [~~~J2 7 
3 x--- x
~/ 9.6 1 • 63 16 

'1·0.414 0.808 

;;'-vrr-rr~·-x-5-.-2-7 x 0.0936 x 12 

(2.06 x 

_~(37,800,OOO X 676)2 x 0.00042 

[ 
2.7 x 3.68 J2 x rr 3 x

0.001 x 1.92 . 92 x 0.04 

[ 
1.73 x 
13.6 x 

~ 
4.28 ]23.69 

D:~~J x 

j 2.83 x 6.45 

. \/19.6 x 0.335 

826 x 3970 
0.000000327 

[ J
2 x 

10.7 x 3.79 
. 0.00000882 
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SLIDE RULE ANSHER KEY 0185 

1. 5.19 x 101 5.17 x 101 to 5.21 x 101 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

8.42 
9.25 
2.01 
6.49 
7.96 
1.02· 
1.20. 
1.47. 
5.92 
5.01 

x 
x 
x 
x 
x 
x 
x 
x' 
x 

10'3 
10-3 
101 
10-2 

10-2 

101 
10-1 

101 
10-5 

8.40 
9.23 
1.99 
6.47 
7.94 
1.00 
1.18 
1.45 
5.90 
5.01 

x 
x 
x 
x 
x 
x 
x 
x 
x 

103 
10-3 
101 
10-2 

10-2 

101 
10-1 
101 
10-5 

to 
to 
to 
to 
to 
to 
to 
to 
to 

8.44 
9.27 
2.03 
6.51 
7.98 
1.04 
1.22 
1.49 
5.94 
5.05 

x 
x 
x 
x 
x 
x 
x 
x 
x 

103 
10-3 
101 
10-2 
10-2 
101 
10-1 
101 
10-5 

12. 4.31 4.29 to 4.33 
13. 
14. 

9.30 
1. 79 

x 
x 

101+ 
10-2 

9.28 
1.77 

x 
x 

101t 

10-2 
tp 
to 

9.32 
L81 

x 
x 

10'+ 
10-2 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 

2.06 x 
4.03 x 
5.40 x 
1.22 x 
7.oi x 
1.9i x 
6.72 x 
1.5~ x 
1.52 x 
3.46 x.. 

3.85 x 
4.49 x 
1.90 x 
9.76 x 
1.48 x 
3.08 x 
5.38 x 
1'.39' , x 
1..73 x 
2.97 x 
9.15 x 
1.4'1 x 
3.85, x 
1. 3~ x 

10-1+ 
10-1 

10-3 

10
2 

10-3 

10-3 
10-1+ 
102 

101+ 
102 

10-2 

10
2 

10-6 

10-5 

10
1 

10-1 . 

10
2 

103 

101 
10-1+ 
103 

101 

10-:-1 
10...2 

2.04 
4.01 
5.38 
1.20 
6.99 
1.89 
6.70 
1.57 
1.50 
3.44 
3.83 
4.47 
1.88 
9.74 
1.46 
3.06 
5.36 
1.37 
1.71 
2.05 
9.73 
1.39 
3.83 
1.33 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

10-1+ 
10-1 
10-3 

102 

10-3 

10-3 
10-1+ 
102 

101+ 
102 

10-2 

102 

10-6 

10-5 

101 

10-1 

102 

103 
101 
lO-lt 

103 

101 
10-1 
10-2 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

2.08 
4.05 
5.42 
1.24 
7.03 
1.93 
6.74 ' 
1.61 
1.54 
3.48 
3.87 
4.51 
1,92 
9.78 
1.50 
3.10 
5.40 
1.41 
1.75 
2.09 
9.77 
1.43 
3.87 
1.37 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

10-1t 

10-1 
10-3 
102 ' 
10-3 
10-3 
10-'+ 
102 

101t 

102 

10-2 

102 
10-6 

10-5 

101 

10-1 

102 

103 
101 
1O-1t 

103 
101 
10-1 
10-2 

39. 
40. 
41. ' 
42. 
43. 
44. 
45. 
46. 
47. 
48. 

1.64 
6.00 

',': 1.41 
7.61' 
8,,24 
5.12 
4.00 
5.15 
4.09 
9.76 

x 
x 
x 
x 
x 
x 
x 
x 
x 

10-7 

10-5 
10-7 

10-3 

101 

101 

10-5 

10-8 

103 

1.62 
5.98 
1.39 
7.59 
8.22 
5.10 
.3.98 
5.13 
4.07 
9.74 

x 
x 
x 
x 
x 
x 
x 
x 
x 

10-7 

10-5 
10-7 

10-3 

101 

101 
1~-5 

10-8 
103 

to 
to 
to 
to 
to 
to 
to 
to 
to 
to 

1.66 
6.02 
1.43 
7.63 
8.26 
5.14 
4.02 
5.17 
4.11 
9.78 

x 
x 
x 
x 
x 
x 
x 
x 
x 

10-7 

10-5 
10-7 

10-3 
101 

101 

10-5 
10-8 ' 
103 

49. 
50. 
51. 
52. 

2.27 
7.98 
5.44 
3.60 

x 
x 

10-3 
10-1 

2.25 
7.96 
5.42 
3.58 

x 
x 

10-3 
10-1 

to 
to 
to 
to 

2.29 
8.00 
5./..6 
3.62 

x 
x 

10-3 
10-1 
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53. 1.41 1.39 to 1.43 
54. 1.10 x 101 1.08 x 101 to 1.12 x 101 
55. 1.22 1.20 to 1.24 
56. 2.85 x 10-4 2.83 x 10-4 to 2.87 x 10-4 
57. 
58. 
59. 

6.70 
1.31 
3.68 

x 
x 
x 

10-8 
103 

10-1 

6.68 
1.29 
3.66 

x 
x 
x 

10-9 
103 

10-1 

to 
to 
to 

6.72 
1. 33 
3.70 

x 
x 
x 

10-8 
103 
10-1 

60. 1.42 x 10~ 1.40 x 10~ to 1.44 x 10-6 
61. 4.57 x 10-'+ 4.55 x 10-4 to 4.59 x 10'-4 
62. 1.90 x 10-2 1.88 x 10""2 to 1.92 x 10-2 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 

3.86 
9.26 
4.07 
1.01 
8.67 
2.82 
2.57 
7.62 

x 
x 
x 
x 
x 
x 
x 
x 

10-4 
1(f
1(f 
10-9 
10-1 

l(f 
10-5 
10-2 

3.84 
9.24 
4.05 
9.90 
8.65 
2.80 
2.55 
7.60 

x 
x 
x 
x 
x 
X 

x 
x 

10-4 
1(f
UP 
10. 10 

10-1 

1~ 
10~ 
10-2 

to 
to 
to 
to 
to 
to 
to 
to 

3.88 
9.28 
4.09 
l.03 
8.69 
2.84 
2.59 
7.64 

x 
x 
x 
X 

X 

x 
x 
X 

10~ 

leY 
1~ 
10-9 
10-1 
1~ 
10""5. 
10""2 

.Jl. 
72.
73. 

2.51 
1.44 
1.10 

x 
K 

10'3 
t(f 

2.49 
1.42 
l.OS 

x 
x 

103 
11 

to 
to 
to 

2.53 
l.46 
1.12 

X 

x 
103 
1cf 

74. 2.13 x 10~'t 2.11 x ~."'~..... to 2.15 x 10-4 
75. 4.28 x 10'3 4. ·,6 X 1~ to 4.30 x 1dJ 
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APPENDIX B 

RULES FOR THE UIL SLIDE RULE CONTEST 

5. Conducting the Contest and Determining the 
Winners.--All slide rule contests shall be con
ducted ·under the following regulations: 

~. Contest graders in addition to the contest 
directors, shall be secured from competent and 
unbiased citizens. These should be chosen in 
advance of the meet to enable the graders to 
familiarize themselves with the contest rules and 
methods of grading. In advance of the contest, 
"Instructions for Graders of the Slide Rule Con
test" should be obtained from the University 
Interscholastic League, Bureau or Public School 
Service, The University of Texas, Austin, Texas 
78712. The sample test and its sample grading 
are included in these instructions which all 
graders should study and understand before the 
contest, in addition to reading the slide rule 
contest rules appearing in this Constitution ~ 

Contest Rules. A copy of these instructions will 
accompany each set of slide rule contest papers 
to enable the graders to reread the rules during 
the contest and have for ready reference during 
the grading of the contest papers. 

b. Since the performance of a slide rule con
testant depends largely upon his comfort during 
the contest, care should be taken in the selec
tion of a contest room and its equipment. The 
contest room shall be adequate in size for the 
comfort of all contestants and shall be selected 
with quietness of location and·excellenca of 
lighting as prime factors. During the actual 
conduct of the slide rule contest, no other con
test or other activity shall be permitted to 
take place in the contest room. Tables or desks 
with accompanying armless chairs (not stools) are 
to be used, if at. all available, for the contest
ants; these should not be of grade school size 
but should comfortably accommodate high school 
contestants. Since a very small minority of the 
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contestants prefer classroom armchairs to desks or 
tables, a few classroom armchairs should be pro
vided in addition to the desks or tables. 

c. Subject to its availability, at a position 
easily seen by all contestants, a large electric 
clock shall be provided to indicate silently the 
remaining time in the contest. No oral time warn
ings, blackboard indications, or any other type of 
remaining time notations shall be employed. If 
all the contestants agree to its absence, this 
clock may be omitted. 

d. At least 30 minutes before the ·actual begin
ning of the contest, the contestants, coaches, 
graders, and other interested individuals shall 
be gathered together in the contest room, and the 
rules shall be reviewed. Free asking of questions 
shall be permitted to see that all concerned are 
agreed as to the manner of conducting the contest, 
the point system of grading, the method of break
ing ties, and all other items concerning the con
test. If a conference precedes a contest within 
24 hours, and if the rules are reviewed at this 
conference, a pre-contest review may be eliminated. 
However, a question period immediately preceding 
the contest shall be permitted. 

e. When the contest is about to begin, all 
individuals with the exception of the contestants, 
the slide rule contest director, and one grader 
shall be excluded from the contest room; through
out the actual contest, only these individuals 
last mentioned may remain in the contest room. 
The other graders (if there be any) or other indi
viduals (if there be no available graders for this 
duty) shall be stationed outside the contest room 
to act as sergeants-at-arms to .effect quietness 
throughout the actual conduct of the contest. 

f. The envelope containing the slide rule con
test literature shall be opened and the sheet or 
sheets for tabulation of results shall be removed. 
These sheets provide a method of preserving the 
identity of the contestants. The contest director 
shall number the folded contest papers on the out
side and keep memoranda on above mentioned result 
sheets of the name, address, and school of each 
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contestant to correspond to the numbers respec
tively assigned, so that at the close of the 
contest the papers may be identified readily. 

g. The contestants shall be given orally the 
following last-minute instructions: 

Write your answers above the line follow
ing the word erluals. 
No oral time warnings or blackboard time 
tabulations shall be given; if you desire 
to see the amount of remaining time in 
the contest, you may refer to the large 
electric clock or to your own watch. 
If you finish the contest before the 
end of the allotted time, remain at your 
seat and retain your paper until told to 
do otherwise. You may use this time to 
check your answers if you desire. 

(4)	 Keep your papers folded at all times 
except when told to do otherwise; this 
is particularly important while the con
test papers are being distributed and 
before the signal to begin the contest 
has been given. 

(5)	 If you are in the process of actually 
writing down an answer when the quitting 
signal is given, you may complete writ 
ing down the digits of your answer, 
however, you will not be permitted to 
determine the decimal placement unless 
you already know its location before 
the quitting signal is given. 

(6)	 In solving combination problems involv
ing successive steps, it is permissible 
for you to write down any successive 
results. In fact, you may place as 
many notations as you desire anywhere 
on the contest paper with the exception 
of the answer spaces which are reserved 
for answer only. You may not use any 
additional scratch paper. 
Use either the actual decimal point to 
indicate decimal placement or you may 
use powers of ten. Both methods may be 
used on the same paper. If the answer 
is a whole number it may be written 



218 

without a decimal point indicated but 
with its location understood to be at 
the right side. 
Remember that if you skip a problem, you 
will be penalized one point. 
During the contest proper, no questions 
may be asked or answered. 

h. Hand out the contest papers by orally call
ing out the serial numbers and having each contest
ant identify his. Warn the contestants that the 
contest is about to begin. 

i. Give the signal starting the contest in a 
manner that is well understood by all contestants. 
In a clear voice announce, "The contest is about 
to begin. Get ready. Unfold your paper now and 
begin." 

j. Give the "Instructions for Graders of'the 
Slide Rule Contests," enclosed in the contest 
package, to the grader in order that he may 
refresh himself concerning the grading of the 
contest. 

k. Exactly 30 minutes after the beginning 
signal has been given, give the signal ending the 
contest. Announce clearly, "Stop. Fold your 
papers immediately and turn them in to me." 

1. Answer no questions concerning t4e contest 
at this time. 

m. Exclude all individuals from the room with 
the exception of the slide rule contest director 
and the graders. This applies to contestants, 
coaches, parents, friends, and all other indi
viduals. 

n. Remove the answer key from the contest 
envelope and proceed to grade the contest papers. 
Allow adequate time for careful, accurate grading 
of the papers; do not sacrifice accuracy for 
speed. Double check the grading to be sure that 
no errors have been made. 

o. Record the net scores on the outside of 
each contest paper. 
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p. First place goes to the contestant making the 
highest net grade; second place goes to the con
testant making the next highest net grade; third 
place to the next highest and so on. 

q. In the event two or more contestants are tied 
for first, second, and/or third place in the 
regional or State Meet, call into the room those 
contestants involved in the ties and give them the 
10 minute tie-breaking contest provided in the 
contest envelope. Follow items 5a through 5p 
listed above insofar as they apply to the tie
breaking contest, permitting each contestant to be 
identified by the same number as that which he 
used for the regular contest. In the event a tie 
still remains after the first tie-breaking contest 
has been given and graded, an additional tie
breaking contest shall be given to only those con
cerned with the remaining tie; the slide rule 
contest director shall determine the 15 additional 
problems to be given on this additional 10 minute 
tie-breaking contest, if 4e wishes, he may take 15 
problems from the regular 30 minute contest for the 
addi~ional tie-breaker. This process shall con
tinue until no ties remain in the first three 
places of the contest. As a matter of interpre
tation, if two individuals are tied for first· 
place on the regular 30 minute contest, the one 
receiving the higher net grade on the tie-breaking 
contest receives first place and the other receives 
second place in the general contest. If two indi
viduals are tied for third place on the general 30 
minute contest, after distribution of first and 
second place, either by no ties existing or by the 
results of the tie-breaking contest, the individual 
making the higher grade on the tie-breaking contest 
shall receive third place, and the other individual 
shall not place at all. No ties in first, second· 
or third place shall be resolved in district compe
tition. 

r. After all papers have been graded and no ties 
remain in the first three places, completely fill 
out the remaining blanks on the tabulation of 
results sheet •. Prepare a list of winners and their 
schools. Exception, see Rule 5p. 

s. Gather all contestants, graders, coaches, and 
other interested parties in the contest room and 



220 

announce the winners of the contest, that is, the 
names of the contestants making the first three 
places and their net scores. Contestants should 
be permitted to examine their papers and check the 
answers if they desire, but they are not permitted 
to retain them. Permit discussion concerning the 
contest. If it is evident that any errors have 
been made, correct them and be sure that all 
contestants are informed of their correction. 

t. Gather all used contest papers so that none 
may be retained by the contestants, coaches, or 
other interested parties; these shall be destroyed. 

u. The instructions for graders shall be 
retained for future use of the slide rule coaches. 

v. The tabulation of results sheet and the list 
of winners and their schools shall be given to the 
director general. 

6. Grading the Contests.--Adequate time for 
careful, accurate grading shall be taken. 
Accuracy shall not be sacrificed for speed. The 
State Office of the University Interscholastic 
League will provide the graders with a list of 
the correct answers; this list will be included 
with each regular contest or tie-breaking contest 
envelope. The grading of all papers and the 
determination of the net grades shall be double
checked to reduce the possibility of errors.This 
checking is best done by having the graders 
exchange papers and grade them a second time in 
such a way as to avoid being influenced by the 
first grading. If the two differ the graders 
should confer and agree on a final grade for the 
paper. 

For the sake of uniformity and freedom from 
argument, all grading shall be done according to 
answers written on the answer key, unless the 
contest director desires to contact the state 
slide rule director by telephone for a corrected 
answer. If the latter option is selected, the 
corrected answer must be received from the state 
slide rule director as soon after the completion 
of the slide rule contest as practical but in no 
case later than four hours after the completion 
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of the contest. In the absence of a corrected 
answer- from the state slide rule director, all 
grading must be done according to the answer 
printed on the answer key, even in the case of an 
obviously incorrect answer if such ever is the 
case. Any telephone calls to the state slide rule 
director will be made at neither his expense nor 
that of the University Interscholastic League. 

The papers of all contestants in the district, 
regional, and state slide rule contest and in all 
tic-breaking contests shall be graded uniformly 
on the following basis: 

a. The first significant digit is defined as 
that digit other than zero which first occurs in 
the number. The first significant digit of 8J.4 
is 8. The first significant digit of 0.00428 is 
4. 

b. Three significant digit accuracy shall be 
required on each problem. If the answer of a 
problem has just one or two significant digits, 
the addition of two or one zeros should be used 
to indicate accuracy to three significant figures. 
If the answer is 25, to indicate three significant 
figures it should be written as 25.0. If the 
answer is 0.04, to indicate three significant 
figures it should be written as 0.0400. 

c. If any digits on the right of the first 
three significant digits in the answer are not 
zeros, 1 point shall be subtracted from the score 
for that problem if the score otherwise is a 
positive value. 

d. The gross grade is the addition of positive 
points. The negative or subtractive grading 
system shall not be used except in the two cases 
mentioned in Paragraphs 6e and 6m below. 

e. The maximum point value for any answer is 5 
points; the maximum amount that can be subtracted 
for anyone answer is 1 point as indicated in 
Paragraphs 6e and 6m below. 

f. If the first significant digit in the 
contestant's answer is incorrect according to the 
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range o~ acceptable answers given in the answer 
key, no positive credit .shall be given ~or this 
problem; in this case 1 point shall be deducted 
~rom the contestant's gross grade. See Para
graph 6n below. 

g. I~ only the ~irst signi~icant digit in the 
answer is correct according to the range o~. 

acceptable answers given in the answer key and 
i~ the decimal point is placed correctly, a 
value o~ J points shall be given ~or the problem. 

h. I~ only the ~irst two signi~icant digits in 
the answer are correct according to the range o~ 

acceptable answers given in the answer key and if 
the decimal point is placed correctly, a value of 
4 points shall be given ~or the problem. 

i. I~ each o~ the first three signi~icant 

digits in the answer is correct according to the 
range of acceptable answers given in the answer 
key and i~ the decimal point is placed correctly, 
a value o~ 5 points shall be given for the 
problem. 

j. I~ only the ~irst significant digit in the 
answer is correct according to the range of 
acceptable answers given in the answer key and 
i~ the decimal point is placed incorrectly or 
omitted when necessary, a value o~ 1 point shall 
be given ~or the problem. 

k. I~ the first two signi~icant digits in the 
answer are correct according to the range of 
acceptable answers given in the answer key and i~ 

the decimal point is placed incorrectly or omitted 
when necessary, a value of 2 points shall be given 
for the problem. 

1. If each o~ the first three signi~icant 

digits in the answer is correct according to the 
range of acceptable answers given in the answer 
key and i~ the decimal point is placed incorrectly 
or omitted when necessary, a value o~ J points 
shall be given ~or the problem. 

m. An answer must be written in the space 
provided to the right o~ the problem be~ore any 
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credit shall be given for the problem; in this 
case where the answer has been written but in the 
incorrect place, the problem shall be counted as 
having been skipped; see Paragraph 6n below. 

n. The sum of the points awarded for each 
problem shall constitute the gross score of the 
contestant. From the gross score, 1 point shall 
be deducted" for each problem skipped and 1 point 
shall be deducted for each answer in which the 
first significant digit is incorrect according to 
the range of answers given in the answer key; the 
latter previously had been mentioned in Paragraph 
6e. Those problems occurring after the last 
problem solved or attempted are not considered 
skipped; hence no deduction shall be made for 
them. In the case of Paragraph 6e where an 
attempt at a solution has been made or where the 
solution has been determined but neither the 
attempt nor the solution are written in the 
proper place for answer, the problem shall be 
considered skipped and one point shall be 
deducted. 

o. An illegible figure shall be counted as an' 
incorrect digit. To determine whether or not a 
figure is illegible, place a blank piece of white 
paper on either side of it, thus separating it 
from its context, and then if the grader cannot 
identify the figure, it shall be counted as an 
incorrect digit. 

7. Qualification.--District winners in each 
conference qualify for regional meets and regional 
winners for the State Meet in accordance with the 
schedules provided in Rules 18 and 22 of the 
Spring Meet Plan. 

8. Graders.--A committee of competent and 
unbiased graders shall be appointed by the 
director general of the meet to grade the papers 
produced in the contest and to report grades to 
the contest director. This committee generally 
should have three members, but in cases of very 
small number of slide rule contestants in anyone 
contest, one or two graders may be all that are 
necessary. In cases where there are large 
numbers of slide rule contestants, more than 
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three graders may be used. The contest director 
should choose the graders in advance of the meet 
and should use every effort to induce the graders 
to familiarize themselves with the rules. See 
Paragraph Sa. 

Constitution and Contest Rules of the University 
Interscholastic Lea,ue for 1969-l970~A~tIn7 The Univer
sity of Texas, 1969 ,pp. 94-100. 
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QUESTIONNAIRE 

NAME 

SCHOOL
 

NUMBER OF YEARS TEACHING EXPERIENCE 

GRADE LEVEL TAUGHT 

HIGHEST DEGREE EARNED
 

TOTAL NUMBER OF HOURS CREDIT IN COLLEGE MATH _ 

TOTAL NUMBER OF GRADUATE HOURS IN MATH 

DO YOU TEACH YOUR STUDENTS ESTIMATION? 

ARE YOU FAMILIAR WITH LOGARITHMS? 

DO YOU KNOW HOW TO OPERATE A SLIDE RULE? 



1. 2.81 ~ 0.494 x 3.21 equals 

2. 16.7 x 4.32 x 0.0261 equals----------------------~-• 

3. 3740 x 8.21 x 0.0115 equal s 

4. 6.71 x 0.00815 x 3.27 equals /79 

15.5 x 0.637'5. equals
0.418 

37.86. equals--------~----------------------- /7 3
2.61 x 0.837
 

:h.95 x 0.0581
7. equals
3.65 x 0.727
 

2.1Lx 7.68 x 3.42
8. e qu a 1 s _-_.:-/-=O::::--~5~ __
5280
 

0.00816
9. equals
0.0416 x 3.72 x 1.09 

2.77 x 364010. equals
1.66 x 39.2 x 40.1 

1.76 x 0.415 x 3.291 • equals 309 
6.17 x 9.54 x 13.2 

x 8. 1:-;6:--=-'x:.-.::0....:..-=5-==2-=5~x--=-1 equals2 • 7 7 ~9..!..~62. 32,500 x 0.00868
 

.... 5.75 x 0.396 x 4260
 equals". 727 x 0.165 x 0.00329 

2.99 x 0.00365 x 4.82 x "717
4. e qu a1 s 

0.0525 x6.19 x 0.000615 



---------------

---------------------

0.216 x V13:7 x 4.66 
0.0804 x 2.75 x 1.82 

15.2 x 0.00516 x ~ 

~ x 14.9 x 0.0373 

(11.2)2 x 0.365 x 19,200 

21.5 x \f:274 x 3620 

~ x 0.293 x (704)2 x 0.115 ------------ 

~ x 1.82 x 0.0515 x 1.66 

0.00392 x (20.4)2 x 0.0815 

(0.00372)2 x '!46,300 x 1.29 
1.55 x 60.3 x 1.27 x 0.112 

\/0.000335 x 2.83 x (0.00169)2 ------------- 

22.4 x 30.5 x 2,730,000 

~ x (7270)2 x 0.0873 

2.99·x "1.43 x 7.86 x 0.00815 

(32.6 x 0.413)2 x 0.000719 
4.82 x 3.66 x 2.05 x 3.11 

(2.79)3 x 4.68 x 0.337 
-----------------~----

"0.0816 x 42.5 x 6.05 

(0.0279)3 x 3.62 x 5040 

(286 x 19.8)2 x 0.0352 

72.8 x \/3.61 x 0.0495 

2.16 x (0.374)2 x 2640 

e qu a 1 s 

equals 

equ a1 s 

equals 

equals 

equals 

equals 

e qu a 1 s 

equals 

equals 

equa1.s 

equ a1 s 

e qu a1 s 

228 

/ 3 ~ 

3 {; G
 

LJ- 9 /
 

~ PC(
 

/ L/-R
i 

/ 0 ;J.
 

R/7
 

/ / 0 

·130Ll: I 
f 

'1

35/ 
\ 

3ft
 
~ 
.1 
~ 

1 



------------

~ x 32.2 x 52.8 
8. 

(0.000726 x 529)2 x 0.392 

(2.96 x 0.412)29. x ~4.27 
1.86 x 0.0297 0.883
 

~1.79 x 4.28 x 0.0000427
o. 
(0.0167 x 0.225)2 x 0.528 ------------------ 

1. (0.00398 x 218)3 x "8640 x 0.0326 

28.6 x 0.0274 x (2.67. x 0.529)22. 
3.27 x 16.8"0.112 x 3.68 

~0.00237 x 0.0194 x 627,000
3. 

(1.45 x 3.29 x 16.7)3 x 2.14 

0.297 x 3420J2 x 1.72 x 496J34. [[ 61.5 x 3.92 378 x 2.55 

4.77 x 0.256J2 \14.22 x 8.61 
[ 3.57 x 4.92 x (2.04 x 6.15)3 ----------- 

3i~Tr~x~=0::.=8=6=6~x~0~• ..:...7~0..:...7~x___:!..5~2~8.:::!.0__ 
VI .77 x 2. 09 x (86.4 x 17. 7) 2
 

~~0~.~0~0~0~4~2~8- x (3.75 x 0.446)3
7. 
0.721 x 4.16 16.2 x 0.0917
 

\12.79 x 0.00747 x Tr x 43,400

8. 

3.92 x 55 x (24 x 0.00272)2 

equals 

equals 

equals 

equals 

equals 

equals 

equals 

equals 

equals 

equ al s 

equals 
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3d 0 

/ / 3
 

/ I 0
 

/;) 3
 

37~
 

/ ~ /
 

~\/82,600,OOO x 0.114 x 0.000404 L/- 73 9. 5.66 x 19.2 x 75 x IT x 9.2 ---------- equals 


