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PREFACE

The use of the slide rule has become a necessity in many fields of technological and
industrial work, not only for the trained engincer but also for the skilled and semi-skilied
worker making certain caleulations on his job. This text-work baok has been designed to
fill a need in the teaching material for the training of technical workers and junior enginecrs,
and altho the authors assume that the student beginning the slide rule has had the equiva-
tent of two years of high school mathematics, including a year of algebra, the basal propo-
sitions of plane geametry and a knowledge of the simple rules of mensuration, a continuous
review of the above material accompanies the introduction of the various scales of the
slide rule. Development of the simpler relationships and combinations of the triangle are
presented with the introduction of the advanced scales, with the knowledge that little if
any study of trigonometry is necessary as a background for the student wishing to learn
the application of the slide rule to certain problems of the triangle,

The text-work book has been prepared by the authors to meet the following needs:

a)— A fext-work book for adult classes of junior engineers organized for the specific
purpose of learning the slide rule.

h)— A work book for all classes in trigonometry and eoilege nlgebra in eolleges and
technical schools where the slide rule is used.

e)— A text-work book that may be used as a review of mathematics essentials as well
as an introduetion to the use of the slide rule with emphasis on the principle of
direct teaching.

d}— A text-work book for instruction in the uee of the slide rule for groups in large
industrial plants where certain specific skills are needed by workers,

e)— A text-work book that may be used by students as supplementary material and
followed by them under a teacher’s direction without regular class work, thus
providing a home study eourse with suitable exercises.

fi— A text book in which the order of material may be re-arranged by the instructor
to suit the needs of the class, For example, the “pn'’ system for locating the decimal
point may be omitted and the scientific notation systern may be introduced at onee,
providing the class understands the theory of exponents,

g)— A work book providing many optional exercises which will allow for individual
differences in an adult elass.

hy— A text-work book that presents not only graded instruction for the use of the
slide rule, but one that also prevides a detailed course of study easily followed by
an instructor leading to the development of a practical worker.

The authors wish to point cut that althe the book has heen earefully planned and may
he used as supplementary material in some cases, it is not recommended as a substitute
for a good teacker. It is suggested that all instructors impress upon their students, college
freshman and adult technieal workers alike, that the slide rule is not a magie stick that can
sulve intricate problems practically by itself, but is mercly a mechanical device for approx-
imate mathematical eomputation, with the correctness of the answers dependent entirely



on the care and accuracy of the worker developed thru experience and long practice in
handling the rule. To the mathematician or trained engineer this is familiar ground hut
many new students must be aided in gaining familiarity with the fundamental principles
and then led step by step thru the applications of the slide rule to many divisions of
mathematics which are themselves often in need of thorough review. Abundant exercises
for illustration and practice have been introduced with many of the student questions
anticipated and answered simply and directly in phraseclogy that long experience in adult
education has shown to be effective. Whether use will be made of all exercises and material
is left entirely to the judgment of the instruetor. The book has been arranged so that when
work sheets are removed for marking or comparison, many exercises completed by the
gtudent will rernain with the text material providing valuable future reference.

It is the hope that this book will meet the needs of many colleges, technical and adult
education schools for class room material for the presentation of the theory and manipu-
lation of the slide rule, so that this instrument may become more widely used in modern
industry.

THE AUTHORS
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THE STUDY OF THE SLIDE RULE

A slide rule is & device for making mathematical calculations. In appearance it is much
like a straight edge or ruler with a number of scales or divided sections marked on the faces.
There are many types of slide rules depending on the number of seales on the rule.

Each of the different scales will be explained in order. The student should use his own
slide rule continuocusly, in solving examples at the same time they are being read, and in
comparing his rule with the figures in the book.

"Labeled in the illustration opposite are the names of the parts of the rule which will he
mentioned most frequently. The hairline is a straight line marked on the transparent part
of the indicator. This is used to aline the marks of the various scales. The number 1 at each
end of the scale is called an index: thus, the number 1 at the left is the left index, and the
number 1 at the right is the right index. For convenience, the index may be abbreviated in
the text as LC, RC, LD, RD, RA. The first letter L or R, refers to the left or right, while
the second letters refer to the scales on which the index is being read. While there may be
several seales on your rule, it will only be necessary to work with two of them in the begin-
ning. Sinee multiplication is the first operation to be learned, we will study the C and D
scales first.

READING THE SCALES

Before the slide rule can be used, it is important to be able to read the scales, since the
marks will represent numbers we are to use. The drawings will show only the D-scale, but
it can be seen that the C-seale is exactly the same.

NIRRT AR A B L L
1 3 4 S 6 7 8 9 1

First, notice that the whole scale is divided into sections by large numbers, 1 to 10.
On most scales the zero of the 10 is omitted. Each of the sections separated by large numbers
is divided into ten parts. Further divigion of the scale will be shown later.

Every number we use is composed of the figures: 1, 2, 3, 4, 5, 6, 7, 8, 9. Each of these is
called a digit, or may be called a “significant figure’. For exa.mple in the number 365, 3
is the first digit, 6 is the second digit, and 5 is the third digit. (See figure next page).

7
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3
Lstdigit /7 T ™ _2rd digit
2nd. | dipit

1245 has four digits; .0012 has two digits, and 4.596 has four digits. Zero is not considered
as a digit except when there are digits on each side of it.

EXERCISE

Place in the proper column the first, second and third digits of each number

ist digit 2nd digit 3rd digit

0.149 1 4 9

479,000

3876

5.962

0.00867

3,200

24.m

845.1

The large number divisions on the scale are always used for the first digit, and the tenths
mark is used for the second digit.

NOTE:
The third digit will be located by &n exact mark or by approximation, depending upon the number. The
fourth digit is always loeated by approximation. These cases will be explained in detail subsequently.

7

[T TTTTITTL |i1fH||l]ll||]||||]|HIHUIIHII{!III|1l||l|||l|ll|l|[[[[I“l L
L zdsenns, 3 4 5 & T e 9 1

The number shown on the seale above is 21. Notice that the rule does not show whether
this number is 21 (twenty-one) 210 (two hundred and ten), 2.1 (two and one-tenth), .021
{twenty-one thousandths}, .21 (twenty-one hundredths), 21,000 {twenty-one thousand).
Thus, a point on the seale of the rule may represent the number, but it will not show the
location of the decimal point. For the present only whole numbers will be used and methods
for locating the decimal.point will be taken up later.

Complete Work Sheet Number 1
8



A)
B)
C)
Q

WORK SHEET NUMBER 1

7o e o

T TTTHnd |'\Hl|lIII||III|lﬂilllll|lIHlHHlIIII‘|
2 3 S e T 8 9 1

Record the readings for the hairlines indicated in the figure.

2 Y G) ) M)
E) H) K) N)
F) ) L) P)
R)

Write in the correct letter with each number listed below:

22_D 41 67 95 15
79 18 74 56. 39
88 27 91 11 66.

Bt e
r T T I[IllILII|l|HII|IHI]HlI|llll[lll|{llll]llll]1Tﬂ[’Tﬂ]1ﬂT]1Tﬁ[ml]TﬂT|
L 2 4 5 ] T a 9 1

Label the figure from the following:

A) 61 D) 26 G) 13 J) 77 M) 82
B) 96 E) 52 H) 14 K) 33 N) 38
C) 21 F) 93 I) 44 L) 63 P) 75

9






There are three sections of the scales where the subdivisions differ: between 1 and 2;
2 and 4; and from 4 to 10.

Only in the first section, from the large 1 to the large 2, are the tenths marks numbered
in small numerals, from 1 to 9. These give the second digit of a number. Care must be taken
to remember that these small numerals ALWAYS represent two-digit numbers. Thus, the
large 1 or the left index is 1; move the indicator to the right and let the hairline be directly
over the small 1, this represents 11; move the hairline to the small 2, this represents 12;
move the hairline to the small 8, this represents 16, etc.

Each of the tenths spaces are divided into ten parts, and these new division marks are
used to locate three-digit numbers. To locate 162 on the I) scale, first note that it is in the first
section, between the large 1 and the large 2. Place the hairline of the indicator on the large 1
on the left. This is the first digit or 1; now move the indicator to the right so that the hairline
falls directly over the small 6 and you are on the second digit which makes 16; now move
your hairline to the right to the second mark between small 6 and small 7 and you are on
the third digit, thus completing your reading, 162,

D:!_l I lI!IIIl|1|||l|!||lullllllli|3I|I||HIILI1III]HIIIAHI“III|&I|IIII]j,[II|IIII|LiII|IIII|JaHl|Ill|:|LIIIl|l

The fourth digit will havé to be located approximatély. For example: 1535 would lie
between 153 and 154, and since the fourth digit is 5, the hairline will be halfway between
153 and 154.

[ | II!I|HII],LII!lHIIH’III!IIII|IHI|I1II|g$|lllI|‘L§II|IIII|J)'II|IIII|I41I|IIIIU,III|II||| HH]L
D1 1 A 3

In locating any of these fourth digits, the interval between these small marks can be
imagined to be divided into ten parts, then the fourth digit can be estimated.

l;lll]!lll&llllEHIIIlIIIiHIIlllll|I|ltl!IIIIII|I|II|11IIIIgllIll’nlIIIIIIIIIII‘I|II||III|I|II%III||I|II|IIm [l

In the second section, between large 2 and large 4, the tenths marks are not numbered
as they are between large 1 and large 2, but the fifth (halfway mark) is slightly longer than
the other marks. The tenths here are also subdivided but only into five parts.

If the hairline is on the second long mark between 2 and 3, the reading is 22. If it falls
on the first short mark after this, it would be 222. Halfway between this short mark and the
next, which would be 224, is 223. We can see then, that for the third digit of a number, in
this section, the even digits are the small marks (2, 4, 6, 8), and the odd digits fall halfway
between.

As we do not read closer than 1 of the smallest division in thigsection, one-fourth of the
distance between 222 and 223 would be read as 2225. If the hairline seems to show 2223 or
2224, it should be read as 2225. If it appears to indicate 2227 or 2228, it should he read
223. If it appears to read 2462, it should be read 246,

11



ILLUSTRATION:
2462(23a0 246)

|LIH|1IIIEIH|IHI|I1I|i|lil|l| l|l!iIIIIII||I!i|H|]|IIIILIIH’IIII|I|II||||l|||IlJl||ll|||l||1l||H!I1II|ﬂl||II

The last section lies between large 4 and large 10. Here also, the tenths are not numbered.
Each tenth space in this interval is divided into two parts.

If the hairline falls on the third large mark between 5 and 6, the number is read, 53.
At the next short mark, the reading is 535. Just beyond this we can estimate 536.

ILLUSTRATION:

536
!

jm i|||||||||||||||l|lg;|]|| ||i|[||I|r||G|,l|l||;|]||||i|tl||url[|||||1ill|||||||£p|I|1||||;|!||1|I£||||||||1r|||l|q/vl

“ROUNDING OFF”
Remember that at most, only four digit numbers ean be read on the scale, and in the
third section (between 4 and 10), only three digit numbers ean be read.

If we are to set a number on the rule which has more than three or four digits, it may be
“rounded off”’ until it has the desired number of digits.

RULE

When “‘rounding off”’, drop the last digit on the right. If the last digit dropped is 5, 6,
7, 8, or 9, increase the next-to-the-last digit by 1.

ILLUSTRATION:

314159 rounds off to 31416
31416 rounds off to 3142 (four digits)
3142 rounds off to 314 (three digits)
12



EXERCISE

Round off the following as indicated:

four-digit three-digit

489762 4898 490

36923

743851

67645

666666

134652

Complete Work Sheets Number 2, 3 and 4

MULTIPLICATION

The C and D scales are used for multiplication. The mathematical theory explaining the
operation of these scales will be given in a later chapter. The methods for using the scales
will be given in the following sections.

RULE

To multiply numbers, add their respective lengths as represented on the scales.

ILLUSTRATION:} 2%3=6
a4 LENGTE B "

Cy 1 13l 4 s 67
D1 R :

- LENGTH 2 :
FORR S I -

Place the left index of the C scale over large 2 on the D seale. Hold the C and D seales
in this position firmly between your left thumb and left index finger so that the left index
(C1) is directly over 2 on the D scale, forming an exact vertical line {see illustration). Now
move indicator to the right until the hairline is directly over 3 on the “C"* scale. Under the
hairline on the “I)" scale is your answer, 6.

13



The procedure is the same irrespective of the numbers used. For example:

405 X 213 = 86300

[T T *.qm“‘f .
¢ 1
: 2 |
Di ) I ﬁ%wm—rr%%

Following the rule stating that we are to add the lengths which represent these numbers,
a} Place the left index (LC) of the C scale over 405 on the D scale.

b) Move hairline to 213 on the C scale.

¢) Under the hairline, find 863 on the D seale,

EXERCISE

Multiply the following using your rule,

1} 16 X 25

Il
1l

400 6) 218 X 418

2) 215X ¥4

I

7} 1515 X 542

]

3) 223 x 187

i

8) 1345 % 1872 =

4) 1265 X 343 = 4y 206 X 1949

]

5) 306 x 184

I
]

10} 2735 x 1245
INDEX RULE

If the numbers 2 ang 7 are multiplied together it is found that the hairline cannot be
moved to 7 on the C scale and the answer is off the rule.

HALRLINE
h 4

)
S L
|

3 4 3 SlTsg
a5 4 3 LT TR

If there were two D scales joined end to end as shown above, then the answer gould
be read under 7. Thus 2 X 7 = 14,

14



WORK SHEET NUMBER 2

® ®
Dlllllllmml FHIYHI || I |HIEI“III|5|II!IIHI!IIIlllHTIIllllllgllllllllglIIIIIII%IHI!|

7

Record the readings for the hairlines indicated in the figure. Also set the hairline on
your own slide rule at the same time.

A) D) ¢) M D M
B) E) H) XK N)
C) ) | ) D P

Db entinfren Bt Bttt oo ol

Draw hairlines on the figure above for the following numbers:

Record the readings on each hairline indicated. Also set the hairline on your own slide
rule at the same time.

1004 1945 1142 1996 1549
1756 1006 1286 1804 1867
1819 1473 1507 1001 1243
1056 1397 1775 1737 1116

15






WORK SHEET NUMBER 3

l';'"l“'ilf | ncﬁﬁ |ﬁfﬁmﬁu||ﬁﬁﬁiuﬁn@h||u$|>|m|ﬁﬁﬁﬁﬁ|}uﬁi i

Record the readings for the labeled hairlines in the figure. Also set the hairline on your
own slide rule at the same time.

A B C D E
F G H I J
K L M N P
Q R S T. U_

IQIIHIII%IIIH I|II|IIIHllIlIIIH|lIHlllIIIHHIlll|llllléllllIHHIIHI|I|II|IIII|I|Il[|l|l[llll|||ll|llﬂl [l

Draw in hairlines on the figure for the following numbers. Label each hairline with its
correct value. Set the hairline on your own slide rule at the same time.

247 3110 3010 —— 326 2345

283___ 3465 3225 341 273
3295 315 217 3985 2718
2055 252 288. 3333 3142

17






WORK SHEET NUMBER 4

Record the readings for the labeled hairlines in the figure. Also set the hairline on your
own slide rule at the same time.

A B C B ») E
F . G H I J
K L M N P
Q R s T U _

mumiu Y 1|||1]|g|||||l|||||.1||||||£|n|||||||||||||||[y|||l||||l||||||1||£|||||||1|||||||||Lg||||||||||m|]1

Draw in hairlines on the figure for the following numbers. Label each hairline with its
correct value. Set the hairline on your own slide rule at the same time.

456 892 614 932 723
598 943 477 866 998
732 608 555 483 262
655 775 801 616 485

19






HAIR LINE

C 2 1 ¢ glike]
1 I

SN

1i the left part of the first D) scale were cut off at 10, the rule would appear as in the
second figure, But this is exactly the same position we would have if we had used the right
index instead of the left index. A rule will now be given which will help determine which
index to use,

RULE

If the product of the first digit of the numbers being multiplied is less than 10, use the
left index. If this product is greater, use the right index. (Note: This rule will work for most
cases, If, however, the answer falls off the slide rule, use the other index).

Example: 6 X8 =48
Applying the rule, the right index must be used.

a) Place right index of C {(RC) on 6
b} Move hairline to 8 on C
¢) Under hairline (on D) find 48, the answer. ™

B 15 ¢ 7.8 B (|
1 Tl % 5 8 3 1D

48

ILLUSTRATION: 214 X 42 =7

The product of the first digits (2 X 4 = 8) is less than 10, therefore use the left index
{LC).

ILLUSTRATION: 135 X 605 =7

The product of the first digits is 1 X 6 = 6, since this is less than 10, use the left index.
ILLUSTRATION: 435 X 69 =7

The product of the first digits is 4 X 6 = 24, since this value is greater than 10, use the
right index,

21



ILLUSTRATION: 342 % 321 =
The produet of the first digits is 3 x 3 = 9, which is less than 10, and the left index is used.

In this last example the answer will be found to fall beyond the rule. Here is a case
where Rule 2 does not hold. By “reversing the index”, the right index is used (instead of the
left) and the answer can be immediately found.

1t is well known that the order in multiplication is not important. That is, 3 x 4 gives
the same answer as 4 x 3, so that either order of numbers may have been used. As the student
becomes more expert, he will avoid having the slide project out too far. As an example, if
the following numbers are used, the slide position can be noted.

2xX7 the slide projects far out to the left.
77X 2 the slide projects to the left only a little.

The second arrangement is preferred.

EXERCISES

Fill in the following table by showing the product of the first digits, and use a check {(x)
to indicate whether the right or left index is to be used.

Product of ﬁ;t digits Left index Right index
1) 22% 63 12 X
2) 415 X 38 E
3 Bax 27
4) 29 X 687
5) 864 % 154

6) 397 X 567

7)) 45 x 12
8) 832 x 55
9) 764 X 343

10) 1055 X 946 |

Complele Work Sheet Number 5
22



Multiply:

1
2
3)
4)
5)
6)
7
8)
9
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

WORK SHEET NUMBER 5

576 X 382
405 X 365
182 X 281
314 X 56
472 X 845
621 X 125
793 X 435
642 X 1069
288 X 1516
364 X 1218
425 X 405
617 X 329
1582 X 395
454 X 682
593 X 647
854 X 276
356 X 476
215 X 268
1492 X 312

1006 X 451

23

21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

40)

1766 X

692 X

1414 X

277 X

459 X

348 X

676 X

714 X

629 X

381 X

1396 X

817 X

726 X

143 X

862 X

932 X

108 X

726 X

520 X

391 X

842

214

314

1562

1056

478

193

943

861

241

112

709

428

]






LOCATING THE DECIMAL POINT BY ESTIMATING

The decimal point in multiplication may be estimated, or may be determined by rules.
There are several systems for locating the decimal point by rules, but only one will be given
here along with the estimating method. The “scientifie notation” method, using powers of
ten to control the decimal point location will be given in a later chapter because a basic
knowledge of exponents is required.

ILLUSTRATION: 423 X 2.13 =

This can be estimated as 40 X 2 = 80, The answer on the slide rule is 902, and therefore
must be 90.2.

Similarly, 2.56 X .0013 =
This ean be estimated as 2 X .001 = .002. The answer on the slide rule is 333, and must
be .0033.
Complete Work Shest Number 6

RULE METHOD FOR DETERMINING THE DECIMAL

Each number that we may multiply may be given a “place number” that will tell where
the decimal point is. This will be abbreviated as “pn”’. This number really indicates where
the first digit of a number is with respect to the decimal point. The “‘pn” is positive (+)
decimal if any of the digits are to the left of the decimal point.

RULE

For a number which is larger than 1, start with the first digit and count the number of
places to the decimal point. This will give you its “pn”.

ILLUSTRATION

59.463 has a “pn’’ of 2, since you count two places from the first digit (5) to the decimal
point.

EXERCISE
The student should fill in the blanks in the \;ab]e below.

Number “on” Number ‘“pn”’
3065.9 4 6.835 1
287,000 o 25.5 2
2,400 20.0

A number less than 1 is ALWAYS located to the right of the decimal point. The “pn”
of such number is ALWAYS either zero or negative. The location of the first significant figure
to the right of the decimal point determines its “pn” value. If no zero appears between the
decimal point and the first significant figure the “pn” is zero. Thus the “pn” for .69 is zero.
If one zero appears between the decimal point and the first significant figure the “pn” 1s
—1; if two zeros appear the “pn’’ is —2: Thus .086 is —1; .0086 is —2 ete.

RULE

The “pn” for a number less than 1 is numerically equal to the number ~f zeros which
separaies the first signifieant figure to the right from the decimal point and is always negative,
If there is no zero between the deeimal point and the first significant figure to the right then
the “pn” is zero. This is more aptly illustrated on page 29.

25






WORK SHEET NUMBER 6

In these problems, make the estimated product first, then perform the multiplication
on the slide rule.

Problem Estimated product Slide rule reading
with decimal

1) 6.26 X 182 6 X 200 = 1200 1140.

2) 20.8 X 3.05

3) 1970 X 386

4) .547.2 X 3650

5) 347 X .356

6) .145 X .346

7) 25.8 X .0194

8) 3270 X 45.7

9) .00488 X .275

10) .0352 X .0738

11) 114.8 X 437

12) 4.96 X 835.

13) 24500 X 38.3

14) 67.6 X .984

15)  .0732 X .00046

16) 12.25 X 35600

17)  .1975 X 0.1066

18) 8980 X 456

19) .0598 X 7.04

20) 305.5 X .0545

27






EXERCISE

Fill in the blanks in the table below:

Number “pn” Number l “pn’’
0025 ~2 a 00046 —3
964 ¢ 00675
0431 1.005 1
0000354 B75 o

75.05 6.000
0343 .0075 i

1t is elear that the “pn” tells how far the first digit of a number is from the decimal
point. It may be easily pictured in the figure if each dash is to represent one digit place.

5 5 4 3 2 1 o 2122 T3 -4 s

4 6 . 3 8 2
0 4 5 -1

1 0 0 6 1

3 835 0

00 5 5 —z

The first digit of a number would, because of its position, determine the decimal im-
mediately.

RULE METHOD FOR DECIMAL IN MULTIPLICATION

When multiplying numbers, the “pn” of each number is determined, and the following
rule is applied:

RULE

For each multiplication step, when the slide projects to the left of the rule, add the
“pns” of the numbers. Each time it projects to the right, add the “pn” values and sub-

tract 1 from the sum. (An exception is made when the answer is 10 or a multiple
thereof, in which case no deduction is made.)

This rule is observed for each step in the process, even if the rule continues to project
from the same side for two or more successive steps.
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ILLUSTRATION: 6 X4 =24 {rule projects left)
1o+

I = 2

The “‘pn’” values of the two numbers are each 1 and when added, we know the answer
must have a “pn” value of 2,

a) 60 X 4 = 240 e) 6X 4 =24
2 1 3 13 [+] (V]
b) 6 X 400 = 2400 f) .06 x .04 = .0024
1 3 4 —1 -1 —2
¢) 6 X 4 =24 g) 60 X 0004 = .024
1 ] 1 2 -3 —1
d) 6 X .004 = .024 h) 600 X .004 = 2.4
H —2 —1 3 -2 1

Notice that if we have both signs the same, (either both plus, or both minus), the “pn”’
values are added and the proper sign used. If the signs are different, the difference of the
numbers is taken and the sign will be the same as the larger. (see d and g above).

Example when slide is to the right.

a) 2% 4 =28
1X1—1 a1
bY20 X 4 =80 fl)2x .4 =08
2 + 1 —1 = 2 9 + 0 —! =m —1
¢) 2X 400 = 800 g) 02X .04 = 0008
1 + 3 -1 = 3 —l + (—=1) —1 = —3
d2x.4 =8 h) 20 X 0004 = .0024
1 + 0 -1 = b T S ) I G )
e)2 X 004 = .008
1 + —2 -1 = —32

Notice that whatever the sum of the “pn” values one is subtracted whenever the rule pro-
jects right.

Complele Work Sheet Number 7 and 8

MULTIPLYING MORE THAN TWO NUMBERS

The rule applying to multiplication can also be applied to the product of more than
- two numbers and ean be read:

RULE

To multiply numbers, add their respective lengths on the scales.
If, for example, we were to multiply longhand

4 XTX15=7"
we would first multiply 4 X 7 = 28, then the new product 28 X 15 = 420, the answer,
Applying this to the slide rule, the lengths 4 and 7 are added {using the right index).
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WORK SHEET NUMBER 7

In the following problems in addition to the product, write the “pn” value under each
number, add for the ‘“pn’’ value of the product and locate the decimal point. If the rule
projects to the right, put a —1 under the equal sign.

Example: 24 X 5 = 120 260 x 3 = 780

“pn” values 2 +1 = 3 3 +1 —1 =3
1) 243 X 576 = 11) 4.96 X 325 =
2) 495X 382 = 12) .584 X 0123 =
3) 27.1 X456 = 13) 455X 276 =
4) 931 X313 = 14) 457 X 44 =
5) .43 X .056 = 1/5) 387 X .0042 =
6) 545X 105 = 16) .0045 X .00375 =
7) 207 X 054 = 17) 13.14 X 194 =
8) 364 X287 = 18) 4.82 X 5860 =
9) 427 X 179 = 19) 146 X 19600 =

(]
S

10) .089 X .0056 20) 24.5 X .505

Indicate which index is to be used in following problems (i. e. R. H. or L. H.) and solve
using C and D scales.

1) 135 X 254 = 11) 492 X 461 =
2) 243 X 256 = 12) 361X 272 =
3) 431X 142 = 13) 126 X 51 =
4) 521X 32 = 14) 3.06 X 42.1 =
5) 7.03 X241 = 15) 724 X 3.04 =
6) 349 X 871 = 16) 906 X 1.005 =
7) 995X 341 = 17) 5430 X 2.26 =
8) 6.35X42 = 18) 3.78 X 2.97 =
9) 693 X105 = 19) 972 X 348 =
10) 216 X 835 = 20) .531 X 698 =
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WORK SHEET NUMBER 8
Multiply the following:

1) 331 X 103 =
2) 145. X 21, =
3) 1.52 X 1475, =

4) 2.625 X 3.42

5) 460. X 279.

6) 0.981 X 0.462

7 8750. X 105 —_—

8) 935. X 12.86

9) 0.647 X 0.0139-

10) 0.00352 X 658.

11) 93200 X 3.42

12) 3.15 X 0674 =
13) 292. X 935. =
14) 105. X 403. =

15) 0.1006 X 208.

16) 0.653 X 0.342 =

17) 73000. X 33000

]

18) 0.000521 X 2.39

19) 18.79 X 2355.

20) 0.785 X 935.

21) 0.785 X 17.28

22) 0.182 X 0.401

23) 322. X 1.89

24) 889. X 973. =

25) 0.0309 X 4.07
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Set hairline on 7; move right index to hairline, move hairline to 4 on . On ) find 28, the
product of 4 and 7. It is not necessary to read this number, as we now multiply by 15,
Set the left index at the hairline, then move hairline to 15 on C. Read the answer on the D
scale as 420.

The decimal point may be estimated, or determined by the “place number’’ method.
In the latter, it is convenient to add the “pn” values as previously described, while making
the settings on the slide rule.

JILLUSTRATION: 192x32x12 = 2
PAIRLINE.
e

A
L] = Cl
D w 615

First the length 19.2 is added to 32. Set the indicator to 192 on . Move LC index to
hairline. Set the hairline to 32 on C. The product of the first two numbers is under the hair-
line on D. Since it is not required that this be read, the length 12 is added to it. Move the
I.C index to the hairline (which is on 615 the first sum). Set hairline to 12 on C. The answer
under the hairline on D is 7380,

)

%
—_—

L 4
D k \ 61‘5 iﬁk

w
AL INE,

Estimating the location of the decimal we may say:
19.2 X 32 X 12 =7

This is approximately
20 X 32 X 10 = 6000
Since we read 738 from the slide rule, we know that the answer is 7380.
Using the Rule Method, the rule is applied at each separate product.
19.2 X 32 = 615 615 X 12 = 7380,
2 2 -1 + a 2 4
Beeause the “pn” of the answer is 4, it must have four digit places hefore the decimal
point. The answer, is, of course, the same as that obtained above,
The student will find that with a little practice, he will carry the “pn” values in mind
as each step of the computation is made. Setting the various numbers of the problem ean
be done at each step and will not interfere with this addition and subtraction.
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ILLUSTRATION: 3.14 X 16.59 X 3560 > 0.0562 = 7

Set indicator to 314 on T). Move LC index to hairline. Set indieator to 1659 on C. (First
product is under the hairline on D) Move RC index to hairline. Set indicator to 356 on C
(second produect is under the hairline on D), move RC index to hairline. Set hairline to 562
on C. Read answer under hairline on I) = 1043. By approximation, or by rule, the decimal
point may be located and the answer is 10,430.

In estimating the result above, it is not necessary to get an exact value. Instead an
approximate value is found 3 X 16 = 48, say 50. 50 X 3500 = 175,000. 175,000 X .05 =
8,750. Apparently the number 1043 read off the rule must be 10,430.

Loeating the decimal by the rule method, it is not necessary to observe the results
for each step in the multiplications. For convenience in illustrating, the answer will be
showin in parenthesis.

3.14 x 16.59 = Product 1 (52.0)
1 2 —1 2
Provuet 1 X 3560 = Product 2 (185000)
2 4 6

Produet 2 X 0662 = (10,400} The result.
6 —1 5
JLLUSTRATION:

5.64 X 0038 X 976 X 452 = 045

5.64 X 0038 = Product 1 (.0214)
’ 1 (—2 —1
Produet 1 X .097 Product 2 (.0209)
—1 o -1
Product 2 X 45.2 = Result (.045)
0

—1 z2 -1

Complete Work Sheet Number 9

DIVISION
Division is just the opposite of multiplication and is done on the C and D scales also.

RULE
To divide one number by another, subtract the length of the divisor from the length of
of the dividend.
The student is reminded that the dividend is the number which is to be divided; the
divisor is the number doing the dividing, and the quotient is the result of the division.
Dividend
Divisor
or, Dividend + Divisor = Quotient
The Rule may then be restated as:
The divisor (on C) is placed over the dividend (on D) and the quotient (answer} is found

under the index.
ILLUSTRATION: 6 _ o
3 ?

= Quotient

We subtract the length on the C seale, representing 3, from the length (on the D scale)
representing 6. The remaining length on the D scale is 2. (Thus the divisor, 3, has been set
over the dividend 6, and under the index is the answer, 2.)

€] 7 R
D1 2 5 a5 o 7 8 9l
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WORK SHEET NUMBER 9
Multiply the following:

1) 71 X23X6=

2) 492 X314 X33000. =___

3) 0036 X795X129=_____ =

4) 0.243 X 920 X 1520 X 6.2 =

5) 0.0063 X 0.0519 X 9.82 X 14 =

6) 92. X 5280. X265 =___

7) 0.616 X 24.3 X 24.3 X 0.059 =

8) 314 X 33000 X625 X3 = ____

9) 0.785 X 12.2 X 12.2 X 32
10) 0.0054 X 62.5 X 87. X 256. =

11) 3.4 X 43.8 X 10.59 =

12) 0542 X 0987 X 3206 =

13) 0.250 X 0.375 X 625 =

14) 8.03 X 436. X 0.00594 X 12.16 =

15) 925 X 462 X 3.14 X 8.49 X 0.00437 =

16) 830 X 412 X 743 X 0.0056 X 0.473 =

17) 0.3105 X 740,000 X 6.43 X 9.12 X 0.003 =
18) 269 X .75 X 1.2 X 62.4 X 0.187 =

19) 1.40 X 2.40 X 3.40 X 440 X 12 =

20) 9.07 X 0.0562 X 0.349 X 0.00774 X 0.3 =
37






ILLUSTRATION: B2 _ »
12 :
Set indieator to 820 on D). Move 12 on C to hairline. Set indicator to LC index. Read
answer under hairline on D = 6.83. The decimal point has been located by inspection.

A 3]

|
-
!

iy
L~

1 B
T : i
D 1 4 683 820
AL
I et By
TLLUSTRATION: 83 Lo
' 9.6 '

Set indicator to 530 on D. Move 96 on C to hairline. 8et indieator to LC index. Read
answer under hairline on D = 5.52.

A R
3
D i il

In each case, the decimal point is located by approximation.

;
:

552
— L v

o | o

w1 &-f---1-
e, sy
M

i

]
| S
'a

53 . : L) - . :
FE s approximately igor® hence answer is 5.52,

Complete Work Sheet Number 10

RULE METHOD FOR DETERMINING THE DECIMAL IN DIVISION

The “pn” of the numbers in & division process will be determined as described previously
(in multiplication}. The rule for the use of the “pn” numbers is:

RULE

In division, subtract the “pn’* of the denominator from the “pn’™ of the numerator when
the rule projects to the left. If the rule projeets to the right, make the same subtraction,
but add 1. This rule is ohserved for each step in the process even if the seale continues to
project from the same side for two or more successive steps.

Notice the similarity between the multiplication and division—shown in the table
below.
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WORK SHEET NUMBER 10

Divide the following:

1Y)

2)

3)

4)

5)

6)

7

8)

9)

10)

©

~3{O
Qo
[ f=r)

b bt
&
p

:

17.5

82300,

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

41
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TABLE Rule projects left Rule projects right

multiplieation add “‘pn"’ l add “pn” then subtract 1
division subtract ‘“‘pn” (denomi- subtract “‘pn"
nator from numerator) then add 1.
TLLUSTRATION: 24 _ 4
6

The rule projects to the left, therefore the difference of the “pn” values is to be taken.

The “pn’” of 24 is 2, and of 8is 1. (2 — 1 = 1). Therefore “pn” of answer is 1. Hence the
result is 4. {one digit.to the left of the decimal).

ILLUSTRATION: 275 _ ¢

Since the slide projects to the right, then 1 is to be added to the difference of the “pn"
values. The difference in this example is (3 — 2) = 1, to which we add one. Hence the “‘pn”’
value is 2 and the answer read from the rule is 1145; placing the decimal, the answer is 11.45.

If the denominator has a negative “pn’’ then when the “pn” of the denominator is
subtracted, and since it is already negative, the sign will be changed to plus.

Before applying this to an example, the following rule should be learned.

RULE
When subtracting a negative quantity, the sign changes to plus.
—{—=1) = +1
ILLUSTRATION: 702% = 600

From 2 (the “pn’” of 24) we will subtract a —1 (the “pn” of .04). This may be repre-
sented:
“pn” = 2 —(=1) = 24+ 1 = 3
This means that the answer is 600 (*‘pn” of 3).

ILLUSTRATION: 024 =
002

The “pn’ values are to be subtracted, and 1 is to be added because the slide projects
to the right. —1 —(—2) = —1 + 2 = 1, to which we will add 1 because of the glide. This
will give a “pn’’ value of 2 for our answer. Thus 12 is the answer.

Complete Work Sheet Number If and 12
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WORK SHEET NUMBER 11

Complete the following:

Problem

Answer

Numerator

113 ”

pn

Denominator
[{3 12}

pn

Slide

Quotient
({3 pn’ 4

624

27.8

+1

18300

+1

45







WORK SHEET NUMBER 12

Write in “pn’’ value above the values, but try to carry the “pn” addition and subtraction
in your mind while the mechanical operation is being performed on the rule.

1) 14 X525 _
@

2) 4.5 X434 _
320

3) 135 X 31.6 _
0062 =~ T

4) 256 X 178 _
744 T

5) 4.62 X 532 _
TR X 6008 T

6) 3.26 X 235 _
A K- A —

7) 42.6 X .054 _
B/TXIKP0  —

8) 0.0049 X 3.05 X 12 _
36.2 X 7.85 B -

9) 34600 X 87.3 X 6 _
423 X 692

10) _ 792 X 630 _ '
505 X379 X 841 T —

11) 34900 X 4.21 X 153.1 _
62.1 n

12) 9635 -
483 X 0.00502 X 206

13) 49.2 X 0.359  _
461 X 987 X 592 T

14) 541 X 0.00271 X 62.4 _
4.31 X 6980 X 0.00371 X 98.0

15) 2 X 3.14 X 56 X 1580 _
33000 X 0.85 T
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MULTIPLICATION AND DIVISION:

Problems occasionally contain both multiplication and division, and the so-called
“zigzag’ method is recommended as being more efficient and convenicnt than others. For
example, the zigzag method will be found preferable to taking the produect of the numer-
ators and dividing by the product of the denominators.

A simpie problem will be used first to illustrate the method:

8 X HXT7T
2X3x10

(Note that this problem is intended enly to illustrate the “zigzag” method and obviously
could be more easily solved by “eancelling” if the solution were directly desired.)

We will remember that numbers in the numerator indicate multiplication, while those
in the denominator indicate division.

Take the first number of the numerator (8) and divide by the first number of the
denominator (2); multiply this result by 5; divide this new result by 3; multiply by 7;
then divide by 10.

Notice that we have alternated with multiplication and division, a process which
reduces the number of 1ovements of the slide and thereby reduces the number of crrors.

It iz not necessary to record the quotients or products at each step.

8 X& X7 8

2 X3 x10 g =4

Should there be only a few factors in the numerator and many in the denominator,
it is convenient to divide as indicated and when zigzaging is no lenger possible, the re-
maimng steps are earricd out as indicated. (In this ease the remaining steps are division).
This is also true when the numerator eontains more terms than the denominator.

Any results appearing to “fall off’”’ the scule, are to be treated as before;—the other
index is to be used,

LOCATING THE DECIMAL POINT.

To determine the deeimal point location with the ““zigzag” type problem, we may use
either the estimation method, or the “pn’’ method. The following illustrations will show
the usc of hoth,

ILLUSTRATION (Estimating):
346 X 59.2

12.85 x 223
this is approximately,

= 714 (read from rule)

3 x 6O

12 X 20
cancelling where possible, the estimated result is

34, 08 75
then owr answer to the problem s 714,
{By “pn’” Method)
The “pn” values of the various terms may be written into the problem, or mnay be

carricd mentally as the student develops skill.

! 2
346 X 59.2
12.85 X 22.3
2 2
3.46 (division) (slide projeets righty 1+ -2 2
12.85
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multiply by 59.2 (slide to left) 0 -z -2

divide by 22.3 (slide to left) z -2 o
Henee “pn” for answer is {0}, and answer is .714,
ILLUSTRATION:
23.5 X .046, 693 (read from the rule)
156.2
Estimating we have approximately,
25 X .05 or .05
1500 6
which is approximately .008. The answer is .00693. By “pn”’ method:
LS'S = 2 -3 i 0
156.2
Multiplied by 046 ¢ -1 -1 -z
The answer has a “pn’* of —2; the answer is .00693,
ILLUSTRATION:
1,035
m-— 764 (I‘E&d from rule)
(Estimating)
- .
50 % 02 1 Hence the answer is .764
(By “pn” method)
1.035 1 2 —1
56.9
divide by .0238 -1 - -1 0
With o “pn’’ of zero, the answer is .764.
ILLUSTRATION:
0764
m = 310 (rea,d from rule)
{Estimating)
.07 = .07 p
003 X 08 00024 ° *Pproximately 300.

The answer is thus 310.
(By “pn'' Method)
{0

764 —1 —2 1 2
00203
divide by .0842 = —1 3
The “‘pn” of the answer is 3, henee the snswer is 3]0

ILLUSTRATION:
5.6 X 0035 X .576

68.7 x .0324 X .00965

= 514 (read from the rule)

(Estimating)
5 X 003 X .5
70 X .03 x .01
by eancelling and multiplication we got,
5 X 0015, or 5 X 5, which is

7 %0003 7
approximately 3.
(By “pn"" Method)
54.6 2 -2 o
H8.7
Muttiply by .0035 0 -z —2
Divide by .0324 -2 — -1 -
Mutltiply by .576 -1 0 -1
Bivide by .0096 -t - 2 1

The “pn” of the answer is 1; the answer is 5.14.
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SQUARES

In solving problems, there are many occasions when a number must be multiplied by
itself.

For example: to find the area of a square 5" on an edge, we multiply the base by the
altitude. But because the base equals the altitude, or (5 X 5 = 25), we are multiplying 5
by itself. This is called squaring. Thus the square of a number is the result of multiplying
that number by itseif.

In order to indicate the operation, a small 2 is written to the upper right of a number.
(8%) is the shorthand for showing that the number is to be squared.
IX3=3=9
Thus 3% may be read “three—squared,” a2 is read “a—squared’.
It is always possible to square a number using the C and D seales, but it is made in one step
by using the A and D scales.
RULE

To square a number, set hairline to number on D seale. Find its square on A scale. (The
same result can be attained by going from the C seale to B scale).

ILLUSTRATION 43 .72=7

Set hairline to 437 on D.

Read the answer under hairline on “A” seale; it is a little past 19.

Estimate result (thinking of 40°=1600) as being 1900.

The answer is 1909,

Why must the last digit be 9?

Because the hairline is quite a bit past 1900 but not quite 1910, therefor it must be 1909,

A 1 * \— * 191'00 }

R L j

S S I
ILLUSTRATION: 0.06372 = ?

Set indicator to 637 on D.

Read answer under hairline on A = 405.
Estimate result .062 = .0036.

Therefore the answer is 0.00405.

o |no|
| A St

-~
e gl i md




In some problems it is necessary to square the product of some combination of numbers,
For this purpose the parenthesis ( )2 designates that the value of whatever is within the
parenthesis is to be squared.

As examples, consider that:
{2 + 3)2 means {5)2, which is equal to 25
(3 X 4)2, means (12)2, which is equal to 144.

2
or (g_?_;_@ , means {4)2, which is equal to 16.

ILLUSTRATION: (37.1 x 0.817)2 = *

In problems of this type, the factors are first multiplied on the C and D seales, but instead
of looking for the answer under the hairline on the D secale, we look sbove on the A seale
where the square of the produet will be found under the hairline.

[y
no
-

% g17

Move RC index to 371 on D.

Set indicator to 817 on C.

(The product is under hairline on D).
Read answer under hairline on A = 920.
Therefore, answer is 920.

ILLUSTRATION: 47.5 X 8.327\?
(™)
P N 5 I
K : 576 3 !
b g ep] i |

Set indicator to 475 on D.

Move 526 on C to hairline.

Set indicator to 832 on C.

Read angwer under hairline on A = 563.

nat - 2
Estimate result (o(] bt S) - 8= 64

S0

Therefore answer = (.563.



LOCATING THE DECIMAL POINT
RULE

If the square of & number is found in the right section of the A or B scales, the “pn”
of the result is twice (2 X “pn'’) the “pn” of the number.

RULE

If the square is found in the left section of the A or B seales, multiply the “pn” of the
number by 2, then subtract 1. This will give the “‘pn’’ of the square.

ILLUSTRATION: (30)2 = 900

The square is found in the left section. “pn” of 30 is 2. Multiplying by 2 and subtracting
1, (2 X 2 — 1) = 3. Hence the “pn’’ of the square is 3, and the result is 900.

Complete Work Sheet Number I3

SQUARE ROOT

Some problems require that the square root of a number must be found. This is rep-

resented by the symbol v/, and should be read as:
+/16, the square root of 16

+/.059, the square root of .059

If we are to find the /25, for example, we may ask the question:

What number squared (multiplied by itself) will give 257 That number will be the square
root of 25.

Thus: +/25 = 5, because 52 = 25
VT
+861 = 8, because 82

]

3, because 32 = 9

i
P

On the slide rule, taking the square root is just the opposite of squaring a number.

RULE

To take the square root: set the hairline to the number on A scale, find square root
on D scale. {(The same result will be obtained by going from B scale to C scale.)

It is noticed however, that there are 2 complete scales on the A scale, and in taking
the square root the proper section to be used is determined by the following rule:

RULE
When taking the square root of a number, locate the number on the left A scale if its
“pn” is a positive or negative odd number. Locate it on the right A scale if its “pn” is zero

or a positive or negative even number.
)
[ 2






WORK SHEET NUMBER 13

Complete the following:

Section I

1)
2
3)
4)
5)
6)
7
22)
23)

24)

4.22

12.12

92.02

69.02

152.2

5.172

839.2

28.72

60.22

1062

Section 11

1)
2)
3)
4)
5)
6)
7
8)

9)

10)

i1)

12)

8)

9)
10)
11)
12)
13)
14)
25)
26)

27)

(18 X 1.28)2=__

(42 X 639.)2=

(6.37 X 0.017)2=

(91.5 X 0.758)2=

(0.627 X 501.)2=

(0.036 X 7.95 X 1.29)2=

(4.92 X 3.14 X 33000)2=____

(3.4 X 43.8 X 10.59)%=

987

1098)
34.97\?

429

9.7V _

506 ) =———

103.
32.

) -

04272 = 15)
0.7412 = 16)
98.72 = 17)
1052 = 18)
101.67 = 19)
0.05272 = 20)
08402 = 21)
0.3042 = 28)
0.8992 = 29)
483 =___ 30

13)

12.6
329.

00198 =
34502 = ____
253003 =

0003912 = __

40902 =

0.000655% = __

]

010062 = ____

00495 = _____

0008742 = __

55602 = ___

14) <n )83 >
0.739 —_———

15)

16)

17)

18)

19)

20)

55

2.5
0.6407

92.1 X 6.73)2_

324

(w X 73.
485

X200y

24.3 X 0987>
342 X 731/ T T

873 X 1;:&7.?)’:

49.6 X 12

<q 0053 x_433>2=

0.428






EXCERCISES

Complete the following table:

Number . “pn” A scale
496.2 3 odd left
V345 1 odd left
V12 2 even right
A/ 0056 -2 even right
015 -1 odd left

+/.4238 0 (Note: ‘‘pn'’ of zero is considered even)
V1486
V7930

_\/m

| V55w
+/ 5641

LOCATING THE DECIMAL POINT
The decimal point may be estimated by squaring the answer.

ILLUSTRATION: /326 = 18.05

Apparently, 1.8052; estimated 22 = 4.
18.052; estimated as 20 = 400.
Hence, 18.05 is the correct square root.
Using the “pn” notation:

If the “‘pn’ is even, take § of it. This will give the “pn’’ of the square root. If the “pn’’ is
odd, add 1, before dividing by 2.

In the illustration, the “pn” of 326 is 3. Since it is odd, add 1 and divide by 2. The ‘‘pn”’
of the root is 2; hence the result is 18.05.

If the square root sign encloses a product, ete., it is best to determine this before taking
the square root.
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Thus:

Vi X3 = V12
\/ 2 ),f 8- v
VA F 3 = /T
ILLUSTRATION: /463. X 128 = ?
N 0317
5y
A1 : , i
B 1 ¥ 37 i
i ! | '
D IS : 4

Set indicator to 463 on left portion of A seale. Move 317 on right portion of B to hairline.
Set indicator to 129 on right portion of B scale. (Result of multiplication and division is
under hairline on A). Read answer under hairline on 1) = 1373.

Estimate result \/500 X 12 = /20000 = 140
30

Therefore answer is 137.3.

Complete Work Sheet Number 14

CUBES

Just as 32 meant 3 X 3, so 33 (read three—cubed) means 3 X 3 X 3. Thus the small
number to the upper right (called an exponent) really tells how many 3's {or whatever
number is to be used), must be multiplied together.

ILLUSTRATION: 108 = 10 X 16 x 10
(3.5)8 = 3.5 X 3.5 X 3.5

Of course it always possible to multiply this on the C and I} seales, but two some-
what simpler methods may be used. The first is for rules without a K-scale, while the second
shows the use of the K-scale,

METHOD ONE

It can be seen that
3 X3 X3 = 3t x3

Hence the number must be first squared, and then multiplied by the original number.
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Complete the following:

4)

5)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

VBT  m s

Vvi23 =
V3l =
1/0.00678 =
V6420, =
VOBI =
V873 =

V11740 =

V4460

/00973

V0042 =
/000205 =
V0870 =
V45900 =

/245500 =

0.987 _

0.012

326 X 235_

422 % 0.953

547 X 644
0.0025 X 12

\/1.35 X 31.6 _

492 _
16.3

0.062

— 0.139

WORK SHEET NUMBER 14

16) /152. =
17) /839, =
18) v0.741 =

19) +/98.7 A

20) +/101.6 =

21) 1/0.0527

22) v/000378 =____

23) 4/4090.

L]

24) +/0.00859

25) +/25300.

I

S 26) +/326000.

27) +/7090000. = .
28) v4350 =__
29) v0.237 =

30) 000404 =__

6) 6560). _

7) [568.X 139.

— NTOo102 T
8) \/ 5.63
124 X078 -
9) 4.98

563 X 00714 X 0.135 —

10)] \/ 873 X 342 X 4.2
731 X 0455 X 9.27
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ILLUSTRATION: 53.22 =17

L

wm

g p—
»
- —4

| --

H
[

Set the hairline to 532 on the D scale.
The square is found above on the A scale.
Move the right index of B (RB) to the hairline.

Set hairline to 532 on the B scale and under the hairline on the A secale, find the answer
150.

The deeimal is located by approximation.
50 X 50 X 50 = 125,000
and the answer is therefore, 150,000.

METHOD TWO

Using the K and D scales, the cube of any number may be found. The K scale is & triple
scale, having three sections.

RULE

To cube a number, place hairline over number on D scale, under the hairline on the K
scale, find the result.

The decimal point may be located by estimating as in the previous section.

As in the case of squares, the parenthesis ( )3 means that the result of the calculations
within the parenthesis is to be cubed.

Complete Work 5heet Number 15 and 16

CUBE ROOT
METHOD ONE

On slides rules not having K scales, the cube root can be found by a trial method. The
procedure is shown below.

+/ 50600
1. Starting from the deeimal point, divide the number into periods of 3.
/50 600.
6l






Complete the following:
1) 428 =
2) 16.3% =
3) 92.08 =
4) 09.0% =
5) 51.7% =
6) 8.328 =
7 0727 =
8) 98.78 =
9) 10.58 =

10)  0.976% =
11)  0.0397% =
12)  0.0569% =
13) 2533 =
14) 4.07 =
15)  16.05% =
16) 0.1005 =
17)  0.0064% =
18) 83903 =
19) 9.398 =
20) 17.42% =

WORK SHEET NUMBER 15

63

21)
22)
23)
2)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)

40)

0.6478
0.002633
27.55%
10.05%
1718
0.0473%
0.705%
18.9%
1043
232.53
74.13
0.0405%
13.458
9.07%
0.004828
974.3
8798
.10073
72.40913

.007896%

I






WORK SHEET NUMBER 16
Complete the following :

1) (132X 69)08=__ 12) <n5q3

2) (056 X 106.)8=___
- 13) <87.6 X 5.29>3=_____
3) (103 X0.108)8=__ 227.

4) (986 X 0407)%=____

14) [76.35 X o.972>’=
305

5) (4375 X 0.074)8=_______

6) (630 X 12.5)8=__ 15) _5‘1"’_”_12)3=—-—————
71.9

7 976\ = o

) (s

16) __&1_>’=_--.- .
7.52 X 1.73

2 (8 79
9) (173 4>

17) ( 9420 e
103.5 X 1.26 X 4.3

18) (426 X 167.3>3=__ ——

10) (%g_?)k__ 690 X 0.202
11) (1035. Y 19) (7807 X 429 X 6>’=__ N
13.2 6.34 X 743.
20) 489 X 32 =

0.724 X 7842 X 0.85
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2. The problem is set on the A scale governed by the value of the first period containing
digits, reading from the left. This period will contain one, two, or three significant figures
ranging in value from 1 to 1000. Values 1 to 10 are set on the left portion of the A scale
values from 10 to 100 are set on the right portion, and values from 100 to 1000 are set on the
left portion again which now represents valucs both 1 to 10 and 100 to 1000. In this prob-
lem the value is 50, so 506 is set on the right portion of the A scale with the indicator.

3. The slide is moved until the value of the number on the I scale under the LC index
is the same as that of the number, under the hairline, on the left portion of the B scale. This
is shown below. The answer is 370. The principle of this operation may be seen more clearly
if the reverse operation of cubing 37.0 were attempted. Looking at diagram on previous page
again, note that square of 370 would be directly above on A-scale and that multiplied by
370 on B-scale would result in 506, the desired quantity.

One exception to the procedure of Method One must be noted when the value of the
first period is from 100 to 1000. In such cases the number on the I scale under the right
or RC index instead of LC index, must be the same as number under the hairline on the
left portion of the B scale.

ILLUSTRATION: V506 = 1

It is not neceseary to apply the first step of Method One to number from 1 to 1000 since
they are set directly on the scale A. Number 506 is between 100 and 1000 and is set on left
portion of A scale with indicator.

The slide is then moved until number on D seale under RC index is the same as number
under hairline on left portion of B. This is shown below. Answer = 7.97.

A = |
t A Bl ki 1.
B 47
R
7 I T LTI 5l
METHOD TWO

The K scale is a triple scale, consisting of three similar sections, one following the other.
In finding cube roots, it is considered a single seale. The portion from left index to left
center represents numbers 1 to 10; portion from left center to right center represents num-
bers 10 to 100; and portion from right eenter to right index represents numbers 100 to
1000. 'The procedyre for determining on which portion to set the number is shown in example
below.

ILLUSTRATION: /' 50600,
1. Btarting from the decimal point, divide the number into periods of 3.
V50 §00.
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2. The problem is then set on the rule governed by the value of the first period contain-
ing digits reading from the Jeft. This period will contain one, two, or three significant
figures ranging in value from 1 to 1000. In this problem the value is 50, so 506 is set on the
center portion of the K scale with indicator.

&
T T T T
K 1 1 506 1 1
: 1 |
B 1 1 ;
g 1
D T
1 1
wEo

The answer is found below on the I scale= 370,

The first digit of the answer eorresponds to the first group of the number 50 600, and the

second digit corresponds to the second group. Ezch group of the original number is given
one of the digits of the answer. So that the decimal point is just brought up into the answer
wne same way as in long division.

Thus, the decimal may be located and the answer is 37.0.

ILLUSTRATION: +0.00497 =
Divide number into periods of 3. 0.004 97

Set 497 on left portion of K since value of first period containing digits is 4.
Read answer under hairline on D = 1706,

Move decimal point to right of first period containing digits and approximate root
+/0.004 97 — approximately /5 = 1.7 or first answer — 1.706.

Therefore answer = 0.1706.

ILLUSTRATION: 3/3590. X 84.6
0.953

Problems of this type are solved in two steps. First disregarding the radiesl sign, the
result is caleulated on the C and D, and the answer found including the decimal point.
The cube root of this first result is then found using either Method One or Two. Solving
on the C and D, the answer to above — 318500.

Then ¥318500. — 68.3 using Method One or Two,

Complete Work Sheet Number 17
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WORK SHEET NUMBER 17

1) V107 = 13) /0.0527 =
2) V123 =____ 14) V79.6
3) V301 =_______ 15) Y0279
4) V0431 = 16) v/7900
5) v0.00687 = 17) /101.6
6) v0.000759=_____ 18) /BT
7) V/326000. =__________ 19) \/805.
8) V818 =________ 20) V4350
0) V11740 =______ __ 21) /0.237
10) V4460 @ =__ 22 \7235_757)
11) v/0.00973 = 23) /5660
12) v/9870 = 24) /45900

1) VIS X 1.28=__
2) v/1630 X 0.290=
3) V/479. X 0.0804 =

3/0.987 _
4) 0.012

3(6560 _
5) 0.159

3 /86000 _
6) 457 T

7 8292
\Vi63=

3/634_
8) 102

9) v76.8 X 4500 X 0.147=

10) v/84 X 680. X 0.062 X 16=__

3/568. X 1.39_
11) 0.2
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 ___ 26) v/94200.

25) v/1001.

L]

- 27) v/7020. =

. 28) V3.005 =

- 29) V7730 =

_______ 30) V766000000 =

—— ___ 35) \/996.000

31) +/37850. =

32) V/245.500 =

33) v/826.000 =__

34) v/0.000973

- 36) vV0.00859 =

12).

13)

14)

15)

16)

17)

18)

19)

20)

i/l.ss X 3L.6_
0.062

3 4.98 -

563 X 0.0714
3/3.26 X 235_

422 X 0.953

3/647 X 644 _

0.0025 X 12

3/512 X 59.3 _

497 X 624

3[873 X 3.42 X 4.2_

Y 7731 X 0455

3/7.58 X 0.54 X 643._

67.3 X 69.5

3 1054. X 78.5

235 X 304, X 0.767

3/703. X 0.00597 X 4.7 X 8_

7.59 X 686. X 0.483 X 0.61






APPLICATION OF THE SLIDE RULE TO THE SOLUTION OF PROBLEMS,.

There are many kinds of formulas which are met in applying the slide rule to various
problems; in the shops, drafting rooms, and elsewhere. And while you may remember most
of them, the following problems will give a review, providing in addition exercises in the
use of the slide rule.

Remember first of all, that a formula or equation eontains an equal sign. This means that
the result on the left side of the sign is the same as that on the right. This may be compared
to a balance or scale found in laboratories. In the case of the scales, we know that they will
balance if each pan contains an equal amount. Now if either side is changed, the other must
be chapged in the same way so that the balance (or cquality) is maintained.

Then, if the left side is doubled, the right side must be doubled alse. If & certain amount
is added to the left, the same amount must be added to the right. This is an illustration that:
Equals added to equals, the results are equal.
Equals subtracted from equals, the results are equals.
Equals multiplied by equals, the results are equal.
Equals divided by equals, the results are equal.

(Notice that multiplication (times) is indicated by a dot placed - or “b-a’ is “b times
8. THIS IS NOT A DECIMAL. If the dot is omitted, the form “b a” would still indicate
“b times a”.)

Take for example the area of a reetangle. This is given by the formula
A =Dba

Where b is the base, and a the altitude, the formula is read: “Area equals base times alti-
tude”. The multiplication sign is often omitted from the formulas. If values are given for
the base and altitude, they may be substituted for the letters in the formula.

ILLUSTRATION:

What is the area of a rectangle having a base of 3" and an altitude of 477

Hereb = 3,8 = 4, and

A =34
A = 12 square inches
A b h
12 | 15
3.6 : 14.8
; ‘29.2_. ‘ 18.6
- | 56.4 ‘ 5.2
o 30 ! 456
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Some difficulty may be encountered when the area and one other dimension are given,
and we are to find, say, the altitude.

ILLUSTRATION:

A rectangle has an Area = 12 square inches and a base of 3 inches. Find the altitude.
Substituting in the formula:

A =Dbh 12 = 3a

The formula must now be changed so that the “a” is alone on one side of the equal sign.
We must note what numbers appear with “a” and what they are doing (multiplication)
to “a”. Since our example shows that 3 is multiplier, if we do the opposite with 3, (i.e.
divide), the 3 will cancel from the right side, leaving “a” alone. Because we remember that
this is an equality—if we divide the right side by 3, we must divide the left side by 3 also.

12 = 3
3 3
12
a = —goré

RULE

To remove a number from the side of the equation containing the unknown, perform
the QPPOSITE OPERATION with the number.

Addition — opposite operation is subtraction
Subtraction — opposite operation is addition
Multiplication — opposite operation is division
Division — opposite operation is multiplication

EXERCISE: In the formula, F=M-"-A
solve for the letter not designated in the table.

F ; M - A
1 300 r 5 : 60
2 | 27 | 3
3 34 2
4 15 _ ' | 6
5 w i 9 -
6 3 : 5
7 1 | 8 47
8 142 | 121
9 523 | B 91.5

10 1560 82.3




The formula may alzo have more than a pair of symbols
8 = PLA

The procedure of making the substitution for the known letters and solving for the remain-
ing unknown is again followed.

ILLUSTRATION: If P=12,L=5A=4
then §S=PLA
=12 X 5 X 1
= 240
Or if, L=6258=180P =25

Tofind A, 1800 = 5 X 6 X A

1800 = 30 X A

We note that the operation between A and 30 is one of multiplication. We therefore perform
the opposite operation (division) with 30, so that it will be removed from the side containing
the unknown A.
1800 =~ 30 A
30 30
60 = A,orA =26

It makes no difference whether the unknown letter appears on the left or right side of the
equation, but it is important that the symbol should enly appear on one side after the various
operations have been performed.

Oceasionally fractional types of equations are met with, and the same general rules apply.

ILLUSTRATION: K = %
if A = 20 and B = 4, then, K = 2%
=5

In the same equation, if B = 20, and K = 3,

A

20 = 3

To solve for A, it is only necessary to multiply both sides of the equation by 3.

This same fractional equation is a slightly more difficult problem when the denominator
term contains the unknown.

3



ILLUSTRATION: K = % K = 25, A=175
25 = 75
B

Tao solve for B, the symbol must be in the numerator, rather than in the denominator.
This may be changed by multiplying each side of the equation with the symbol B.

25B = 75

The change now gives an equation similar to those which have been already solved.

B =

[l

“ §i

B =

Formula for Area of a triangle: A = 3b.a — (A represents arca, b represents base, a rep-
resents altitude).

Fill in the table:

A (area) b (base) a (altitude)
1 35 21
2 56 i 83.5
3 28 6
4 56 12
5 .32 A75
6 45 12 ;
7 250 | 128
CIRCLES:
Cireumference of a cirele: Circumference equals pi times diameter.

C=xd

The symbol r (read “pie”), is a letter of the Greek alphabet which is used to represent
the number 3.1416. This is read on the scales as 3.14, or the mark on the scale designated
by = is used.

Where d = diameter of circle and « has a certain value 3.14 (read on seale 3.14).

Some scales have r designated 30 that the value may be located easily.
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Fill in the table:

C d % d
49 : 0035
J; 3 6.05
|
6 : 12.5
35 65.5
1.25 20.7
56 1.38
A = g2

Where r is the radius of the circle.
ILLUSTRATION: What is the area of a circle having a radius of 5*7

Set hairline to 5 on ‘D"’ scale.

Read 5% or 25 on A scale.

Move teft index of B to the hairline.

Now move hairline to = on B seale.

Find answer under hairline on A secale, 78.5,

NOTE:
The reading is actually 785 on A Secale. The decimal point is located by cstimation as
follows: 2% Radius 5=10; 10*=100; hence the decimal must be 78.5.

The reading is actually 785 on A Scale. The decimal point is located by estimation as follows: 2 X Radius
5=10; 102 =100; hence the decimal must be 78.5.

A , r
1 ‘ 14
2 J 29.6
3 ‘ 35.5
4 | 1.09
5 68.8
6 1500
7 | 6.87

Finding the radius when the area is known s similar to the previous problems discussed,
except that the square root must be taken.

Example: Find the radius of a cirele having an area of 30 sq. in. 30 = w12
Complete Work Sheet Number I8

15






WORK SHEET NUMBER 18

Find Area Find diameter
D d= 127 A= ______ __ 9 A= 126,d=___
2) d= 982, A= ____ __ __ 10) A=0942,d = ________ __
3) d= 0812, A= __________ 11) A= 415,d= ___
4) d= 1312, A= __ _ 12) A= 829,d=___
5) d= 3250, A = ___ 13) A= 547,d=__
6) d= 423, A= __ ______ 14) A=0343,d= _____
7) d=00626,A=____ ____ — 15) A= 9270, d = _ ________
8 d= 87, A= ___ __ ____ 16) A= T4l,d= ____ ______
Fill in the table:
A C r d
27.6
15.5
31.7
6.8
342
.05
3.05
167
19.3
150

7







Both sides of the formula are divided by .

3 _

k.2 ®

30

Now we have r? = .

r2 = 955

We want r, and not r¥, hence we must take the square root, and

The area of a ring section may be found by subtracting the inner area (A,) from the

areg of the outer circle {A,).

r = v9.55

Rl Rz ‘ A] ; Az A — A1—Ag
1.25 1.00 |
¥ 516 | |
3t 3 |
2 3 ‘
; 1
12 : 1 | !
‘ 1
&
F3

Rectangular Prism
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10

Volume of & prism;
V = Area of base X altitude
A rectangular prism has the indicated dimensions. Fill in the blanks of the table:

V = (b.a}h
v b a h
1 5 3 6
2 2.45 3.96 5.5
3 34.5 47.2 12.6
% 3 7.02 | 9.74

Prisms are solid figures which have parallel edges and uniform cross-sections. They are
usually classified by the shape of the eross-section. For example: one with a square base is
8 square prism and one with a triangle for a base is a triangular prism. This extends through
the whole set of geometrical figures. If the base is a circle, the general idea still holds although
the figure is called a cylinder.

Two general formulas apply to these figures: The volume of a prism is equal to the
product of the area of the base and the altitude.

Volume = Area of base X altitude

The area of & prism consists of the lateral area which is the area of the side walls only,
and the total area which is made up of the lateral area and the area of the upper and the
lower bases.

The lateral area of a prism is equal to the product of the perimeter of the base and the
altitude.

Lateral Area = Perimeter of base X altitude.

It is important to remember that prisms may have cross-sections made up of several
regular area shapes. The “H” and “I” seetions of steel beams are such examples.
EXERCISES:

Fill in the volume and the lateral areas for the table.

Volume |Lateral Ares Description

Rectangular prism: Base is rectangle 12” X 18"; altitude
is 30",

Square prism: base is 2* on a side; altitude is 10 feet.

Triangular prism: legs of triangle are 4* and 7"; the alti-
tude is 5",

“T" section prism: Cross bar of ““T" is 6°; leg of *T" is 5%,
width of cross bar and leg is 1”; altitude of prism is 15”.
9 Cylinder: Diameter is 14", altitude is 24",

Hollow eylinder: Inside radius is 7%, outside radius is 9”;
altitude is 18”".

“U" section prism: Formed of a 3" X 7* rectangle section
in which a 17 X 4" slot has been cut; prism 8" altitude.
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In the same manner that eylinders and prisms are related, pyramids and cones are also
related. That ig, the same general formulas apply for volumes and areas.

In both cones and pyramids, the volume is one-third the product of the ares of the base
and the sltitude. This may be seen to be the same ag one-third of the volume of the corres-
ponding cylinder or prism, that is, the cylinder or prism having the same base and the same
altitude.

wd

Volume = 3 area of the base X altitude.
Lateral area = -%perimeter of base X slant height.

The slant height is the distance from the apex of the cone or pyramid to the perimeter
of the base and is perpendicular to the perimeter at the point of intersection.

EXERCISE
Description l Volume

Cone: ‘ T
i Radius is 5%, altitude is 3°. i

Cone: o ‘ -
2 Base diameter is 8" altitude i 20”.

Cone: N T T
3 Base diameter is 187; altitude is 18".

é—quare pyramid: o i
4 Base is 3" on side, altitude is 23",

ITriangular pyramid: S )
5 Base is equilateral triangle 5° on edge,

altitude is 207,

WORD PROBLEMS

6. The volume of a square pyramid is 274 inches. If the altitude is 35", what is the edge
of the base?

7. Find the volume of a rectangular pyramid having a base 16" X 124" and an altitude
of 8 2",

8. A quantity of sand dumped on the ground has a conical shape with a base 32’ in diameter
and a height of 11’. How many cubic yards of sand are there in the pile?

%1



SPHERES

The area and volumes of spheres may be found by the following formulae:
Area = 4Xxr X r?

Volume = 4/3Xz X ¥

Description Area Volume

Sphere: Radius of 67,

Sphere: 5" Radius.

Hollow ball:
Qutside radius is 8", wall
s 2",
Rivet head: Radius 114
{Half a sphere)

GENERAL FORMULAS:

Many times the engineer is required to solve equations of varying complexity. It is
suggested that the values be substituted directly into the formula, and then using the
simplification processes already described, the unknown value may be isolated and thus
evaluated.

EXERCISE:
T=F -+ 32s
Fill in blanks in the table below:
o e ‘ B
T F 8
a 27 ‘ 5
I 473_ i % —
- i 26 10 7
) 39 _—i 7 o

Complete Work Sheet Number 19
Triangles

Problems which involve triangles and angles may be solved on the slide rule by using
the S and T scales.

For convenience, we will name the sides of a right triangle so that there may be no
confusion in later work.

“The side opposite”, or “the opposite side’”’, mean the same and refer to the side which
is opposite the angle. Since a trinngle has three sides, two of the sides are used to form
the angle, hence this third side is the opposite side. The two sides which form an angle are
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WORK SHEET NUMBER 19

Fill in blank spaces in problems given below by solving for unknown:

L. pPp=M-38_ 3¢ Iv. D=2
N P
PD M N G D N P
921 10 077 566 27
647 8 077 10 14.5
816 905 10 167 28
647 16 .098 14 21.2
_ 104 X L V. V2 = 2gh
L R =
R L C M v g h
24.2 39.6 5.5 32.2 4.56
64.79 405 1.7 32.2 2.81
4.5 30.0 8.6 32.2 3.96
5.9 22.1 14.5 58.4 32.2
10.5 12.7 .50 369 32.2 1
IL. HP = 04 D?N VL oD = N+ 2)Pc
w
HP D N oD N P ¢
5 1300 12 3 5
3.57 1550 24 7.5 1.37
35 2.86 1.59 26 043
15 1.5 43.6 54 .096
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called adjacent sides. In a right triangle, the side opposite the right angle is always called
the hypotenuse,

2800078 LRCEAT

HPOTENUSE (T #yporzans (o)

N dodCENT (SR — Y owronre ¢ os )"

Notice in the figures that the side opposite the angle will depend on the angle used.
Thus if angle A is used, the side opposite A in the figure will be the altitude of the triangle.
But if B is the angle, the side opposite is the base of the triangle.

EXERCISE:
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Fill in the following:

Triangle ; Angle | Opposite Side Adjacent side Hypotenuse

1 A ‘ 0
B

2 C 9

R ——— .o~ PV hd e b et —_———

D

3 1
r

Because of a basic prineiple of geometry, if the angles are equal. the ratic of any 2
sides of a triangle will be the same. no matter how large or small the triangles. This may
he pictured as follows:

fisels;
MHES
;e
7

2 IMCHES ZOO0 IMHES
Thus, the ratio of the altitude to the hase — altitude = {}} is the same in both triangies
" base

heeause the angles at A are equal, and the figures are right triangles,
We agree to give cortain names to these ratios as follows:

. site sl
cine A = _opposite side

hypotenuse

; adjacent side
cosine A = -—————
hypotenuse

tangent A = GERIES e

adjacent ride

Sine A is abbreviated Sin A
("osine A is abbreviated Cos A
Tangent A is abbreviated Tan A

Of course, these are ratios between the lengths of the sides. These three relationships
should be memorized immediately, since all future werk will require their use. Remember
that the relatienships given apply ONLY to right triangles. This does not limit the applica-
tions which can be made, since most problems ean he changed to right triangles by the
construction of additional lines.

Complete Work Sheet Number 20
86



WORK SHEET NUMBER 20
Complete the following:

z 5
I.
; a
Sin. A = . Sin. C=___ Sin. E= ____
Cos. A= ___ Cos. C = % Cos. E= ____
Tan. A = ____ Tan. C = Tan. E = ____
Sin. B= ____ Sin. D= ____ Sin. F=___
Cos. B=___ Cos. D= ____ Cos. F = __
Tan.B = ____ Tan. D = ____ Tan. F = ____

I1.
Write the ratios for each of the angles given in the triangles.

327

111.

Insert the proper symbol before the letter in the following equations so that the correct
relations are given.

P d

Sin M=%§ N:% R=%—ii;’ S___%_g(;
M - 25 P =23 Q=53 R =20
Q=$~71§ S=213:%; M=gg—:? 1\1=%%;%
S T Y SR
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These relationships are also called trigonometric functions. That is, trigenometry means
triangle measurement, while function has the same meaning as relationship. The phrase
trigonometric functions merely means then, a triangle relationship used for measurement.

There are six of these fundamental relationships, but the three given above are sufficient
for all problems; the others (secant, cosceant and cotangent} are only reciprocgls of those
already given, are infrequently used, and need not be learned.

In the exercises which follow, note that the sine of one angle of the right triangle is the
same a8 the cosine of the second angle. In other words,

Sin A = Cos B, since each is equal to b/h.

The ratios for angles have been found and are given in tables and on the S and T scales
of the slide rule. On most rules the 8 (sine) and T (tangent) seales are on the under side
of the rule, and it is necessary either to turn the slide or the slide rule over when using these
scales.

The A-B scale must be used with the S scale. The divisions on the 5 scale vary consider-
ably and should be carefully noted to avoid error. The scale includes angles from 34’ to 90°.

Pe B TAE - A rears sane
PR T 1 O e T T ITITATY MR ARER R L TLRLE Tl Bt REARLAALS LU, S b e I
l—:

T T . B o 0 I A I00a 8% 1 K ANGIPH € B AU TU U, IR s RN ROV, rPPI0 P SO *
Pe J Jrale

Between 2° and 3° are 6 main divisions, each of 10’ value which in turn are divided into
five 2’ sections. Between 10° and 20°, each degree is divided into six parts each of 10" value.
Between 70° and the long mark next to the RS index (denoting 80°), represents 10° and
each of the smaller divisions represents 2°, Finally there is a single division between 80°
and 90°, representing 10°.

SINE OF AN ANGLE

To find the sine of an angle, set the indicator to the angle on the 8 scale. Under the
hairline on A find the value. On some slide rules the B scale is on the slide, and may be
uged instead of A.

ILLUSTRATION: Sin 20° 50" = ?

Set indieator to 20° 50" on 8.

Under the hairline on the A or B scale read the answer = (.356.
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Locating the decimal for the sine,

When reading either the sine or cosine, the left section of the A or B scales gives values
between .01 and .1. The right seetion has values between .1 and 1. In the above illustration,
the reading falls in the right section and therefore has a value somewhere between .1 and 1.
Sinee the reading is 356, the value of the sine is 0.358,

COSINES

Cosines of angles cannot be found directly on most rules, but since they have the value
of the equivalent sine, they ean be readily found. It is remembered that in a right triangle,

Cogs A = 8in B
Here, A and B are complementary angles. That is,
A4+ 3B =9
or A=90 -8B

In other words, the cosine of an angle is equal to the sine of its complement.

ILLUSTRATION: Cos 26° = ?

/Bfw

¢, &

Complement of 26° iz 90° — 26° = £4°.

Cos 26° = 3in 64°

Set hairline to 64° on 8.

Read answer on A or B scales = 0.899

Therefore, Cos 26° = 0.899.

The decimal is located in the same manner as for sines.

Due to the fact that there are relatively few graduations on the upper end of the 8
scale between 70° and 80°, there is & tendency to feel that the accuracy of readings at this
end are pot a5 good as those at, say, the 25° section. While it is trie that it may be difficult
to note the difference between sines of angles between 80° and 90°, it is also a fact that
there actually is very little difference in thess readings.

Cemplete Work Sheet Number 2]

Multiplication and Division using Sine and Cosine

If we are to use the 8ine and Cosine in problerrs, the work nmay be simplified if the value
of the sine or cosine of the angle may be set on either the right or left index. Set the angle
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WORK SHEET NUMBER 21
| SINES AND COSINES

7T T

T T I T I,,”Iun]v u|uu|uu|nu|u S i e \| T

4

|"|'l'l'|'l‘|'|'l'l'| T |---~-J7;

Estimate the readings shown above indicated by hairlines lettered A to Y, and record

below:
A) F) K) P) U)
B) G) L) Q V)
C) H) M) R) W)
D) I N) S) X)
E) ) 0) T) Y)
Find the Sin of the Angles below:
| 1) 45° 1y 8= 21) 75°81' =
| 2) 30° 12 677 = 22) 59° -
3) 21°90" = . 13) 15°200= _____ 23) 20°30' =
P 4) 5012 = 14) 38° = 24) 1B =_____
| 5) 44°50' = 18) 4710 = 25) 36°20' = __
} 6) 47°30’ = 16) 185 =____ 26) 29°10'
o0 = 17) 28°30' = _ . 27) 48%55' = .
8 6935 = ______ 18 42° = ___ 28) 70°
[ 9 122 = _ 19) 122 = _ 2) 85 =__.
0) 78°30' = 20) 1°30" = __.____ 300 335 = __






to the right index, by placing the hairline in position first and moving the slide until the
angle is set to the hairline. It can be seen that the value for the sine on the A seale is thus
set to the index.

ILLUSTRATION: Sin 22°30" = ?

P
s Bl 4
/

22|30 ‘—5?(

Set 22°30° on S seale to the right index. The value is on the B scale, and is under both
he hairline and the RA index.

ILLUSTRATION: Cos 57°30" = ?

The Cos 57°30" = Sin (90 — 57°30")

Sin 32°30°

Set 32°30’ on S scale to the right index. The value of the angle is under the RA index
and is found on the B scale.

By this method we are able to more readily solve problems.
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ILLUSTRATION: 12 X Sin 25° = 7

¢

1
|

B 507 42‘25%
C A
D ] i

e
[ ]
b bt
45—

—d

Set 25 on the S scale to the right index. We have really set the value of the sin 25°,
0.422 to the right index. We set the hairline to 12 on A, and find the answer on the B seale
as 507. The decimal may be located by inspection, and the answer is 5.07.

ILLUSTRATION: 242

Sin15°30 = 7

]59T3' }
(% Hs

{_
A 374- | 9061 1
1 } i_ i I ]
b 1 f 242 lr 1 264 L
{ T
D 1 II 1
[

Set 15°30" on the S acale to the right index. The sine is under the right index on the B
seale. The reciprocal of the sine is over the LB index on the A scale.
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The problem may now be thought of as

. stead of o BAZ
Sin 15° 307 "™ Y Gin 15° 307

Set the hairline to 242 on the B scale. We will thus multiply the reciprocal of the sin
15° 30’ on the A scale, by 242 on the B scale. Read the answer under the hairline on the
A scale as 906. Estimating to locate the decimal point, the answer is 906.

242 X

Problems involving cosines are solved in the same manner as above except that the
cosine must be replaced by the equivalent sine before proceeding with the solution. This
operation may often be done mentally since it is only a matter of subtracting the known
angle from 90°.

The order of multiplication may be changed if it is more convenient. Consider the
previous illustration of

12 X sin 25% = ?

| ¥
-1
— —
=

Set the hairline to 12 on the right portion of the A scale. Move the RB index to the
hairline. Now reset the hairline to 25° on the S scale, and the answer is found under the
hairline on the A scale. Tt is 507. Estimating the decimal give the correct answer as 5.07.

ILLUSTRATION: 242 .
Sin 15° 30/

"

"
&

L

el
—
B
r
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o
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Set the hairline to 242 on the A seale. Move 15° 30 on the § scale to the hairline {really
the value of the sine on the B seale). Find the answer over the RB index as 906.

95



FINDING THE ANGLE
In some problems the sine or cosine is given and it is necessary to find the angle itself.

The hairline is set to the given value of the sine or cosine on the B scale and the cor-
responding angle i3 found on the S scale. Remember that if the cosine is used, the angle
read from the rule must be subtracted from 90°.

Whenever the value of the sine or cosine is set on the scale, it is important, that the
correct portion — the left or right — be used. (Values are from .1 to 1 in right portion;
.01 to .1 in left portion.)

To find A when Sin A = .325

Thia value lies in the right portion of the B scale, and A = 19°,

In certain rare instances it is necessary to work with angles less than 34° 23’, the smallest
value shown on the S scale. In such cases special markings are provided on the S seale.
Just to the left of the 2° division is the minute marking, and near the 1°10’ division is the
second marking, By placing either of these markings opposite any number on the A secale,
the corresponding sine of that number of minutes or seconds is read above the 8 scale on
the A scale.

The sin of 25 is found by setting minute marking under 25 on A, and reading the answer
above the B index on A. This is .00727. The decimal point is set by remembering that 1’
is approximately 0.0003 and sin 1’ is approximately .000005.

Complete Work Sheet Number 21 A

SOLUTION OF TRIANGLES

We should now be familiar with the relationships expressed by the sine and cosine, as
well as the means of finding the values of the functions of the angles, or, to find the angle
when the function is known.

Usually in the solution of triangles by this method, three quantities are involved.
Sin A = a/h

For example, Sin A, a and h. If we know any two of these, the third ean be easily ecal-
eulated.

ILLUSTRATION:

To find a, the formula involving a, 5 and 30° must be used.
Sin 30° = a/5
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WORK SHEET NUMBER 21 A

1) 329 X sin 56°12/=__

3) sin46° X 0.732=___

5) 923 X c0os826°10'=___________

7) 0.269 X cos 2°=__

21.5

N e ————

635000

) Shsec 10—

90.1

13) cos 15°30° —

14)

2) 1872 Xsin8°35'=____

4) 743 X sin64°=________ _

6) 2.54 X cos 63°40'=___ .

8) cos 18°30' X 1060=_____.

18.3

10) Ghigesg——————

0.00406

12) sin 1°90'

0427
cos 78°

Find the angles corresponding to sines given in table below.

15) Sin 0.172 0.0683 0.792 0.500 0.0194
Angle
Find the angles corresponding to cosines given in table below.
16) Cos 0.787 0.101 0.0523 0.866 0.0866
Angle
17) Sin24’ =__ 18) Sin 15’ =
19) Sin16’ =__ 20) Sin 43" =

21) Sin6'12" =

|

22) Sin10'20" = __
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Remembering that a must be alone on one side of the equation, hoth sides are multi-
plied by 5 (this is the opposite of the division of a by 5, indicated by the equation), giving

58in30° =5%X .5
2.5

a

a

1

In the same figure, how long is b?

The formula involving b, and the given side and angle is used.
cos 30° b/5

5 cos 30°

or b
but the cos 30° = sin 60°, so that
b = 5sin60° = 5 X .866
b = 4.33
ILLUSTRATION:

Find the length of h.
§in 30° = 5/h

multiply both sides by h, brings h to numerator, divide both sides by sin 30°, leaving h
alone on one side of the equal sign.

h= 5
sin 30°
h=3
B
h =10

The base of the triangle may now be found, using the cosine, but caution should be
used since the value of h may be in error from the previous computation. A better method
would be to use the function involving 5, 30° and b, but this is the tangent relation and will
not be taken up until a later section.

ILLUSTRATION:

If two sides are given, the angles may be found.
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Sin A = 5/10
SinA =05
hence, A = 30°
In another case,
AL
1
1
cs A =133

but cos A = sin B, where A and B are complementary.
Sin B = .707
B = 45° and A = 45°

TANGENTS

The tangent scale is marked T and is read on the D {sometimes the C) scale. Some
types of rules may require that the slide be reversed.

2 s gis e fsd 4s°
[['Llllllm“_l”w]Ill]m'lm%ui I WWWM
I =] I

wls il L e

The tangent scale has values from 5°43' to 45°. Between the LT index and 20°, the
smallest division is a 5" unit, From 20° to 45° the smallest division is 8 10’ unit. To read
the tangents, set the indicator to the angle on T and find the value under the hairline on C
or D. :

ILLUSTRATION:

z/136"

O |P

Tan 21° = ?
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Set the hairline to 21° on T and read the answer under the hairline on the C or D scale,
to be .384. To locate the decimal point, remember that the indices of C and the D scales
have these values: the left index of either C or D seale is 0.1 and the right index of the C
or D sqale is 1.0. All tangents read on the T scale will therefore have values ranging from
0.1 to 1.0.

Tangents of angles less than 5°43’ cannot be found on the T secale, but sines of these
angles may be used in their place, since sines and tangents of such angles are practically
alike differing only in the fourth significant figure. The truth of this fact may be seen in the
figure below.

SinA:% Tan A = =

=3

As angle A is decreased, the length of sides b and ¢ becomes more and more alike. Note
in the formulas above, that if b is almost equal to ¢, tan A is almost equal to sin A. To find
tangent of any angle smaller than 5°43’, set angle on ¥ scale, and the value read on the A
ot B seales, will be the required tangent.

Thus tan 2°20 is approximately equal towin 2°20° = 0.0408.

RULE

To find tangents of angles greater than 45°, 1t is necessary to use the following relation-
ship between complementary angles.

1
tan A = o005 = &)

o __ 1 — 1
ILLUSTRATION: tan 65 = o657 = fan 35

THE SOLUTION OF RIGHT TRIANGLES USING TANGENTS

The calculations using tangents are the same as shown carlier in this section. The proh-
lem should be set up as an equation and the equation simplified so that the unknown term
may be found.

ILLUSTRATION: 28 X tan 24° = ?

It is necessary to have the value eorresponding to the Tan 24° set on the C or D scale.
In some types of slide rules, the slide must be moved so that the 24° on the tangent seale
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ia at either the RD or LD index. On other rules, the hairline may be placed over the 24 mark
and the value is read directly on the C scale.

Set the value corresponding to tan 24° to the RD index. Place the hairline to 28 on
the D scale and find the answer on the C scale under the hairline, as 1247.

Estimating the result, the answer is 12.47.

|
A

It should be noted, that when in doubt as to the procedure to use, the product may be
set down on paper. The value for the tangent of the angle as found on the rule is used and
the problem is seen to be simple multipliestion, which can be performed on the C and D
scales.

I =
\l sl
I 1247 i cf
| 1
; 21@ 1D
—————n

I
—_—
-

- w
Jﬂ'
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—gT—
™
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o

w/
—
b—
"
-1
81
]
| S P

102.3
ILLUSTRATION: Ton 47 = ?

; 1
This may be thought of as 1023 X tan 4o

102



1
tan 4
dex. Set the hairline to 1023 on the C seale and find the answer under the hairline on the
D scale. This is 1137, and estimating the decimal, the answer wiil be 113.7.

Set the reading of 42° to the RD index. The value of = is found under the LC in-

zzz=z —
!
A | L
| B
|
p 1023 3137 {\ 1
zzsdtes [gu S}

The seeond method consists of dividing 1023 by the valuc corresponding to the tangent
of 42. This is done by either reversing the slide or if the back of the slide is accessible, of
turning over the rule. Set the hairline to 1023, move slide until 42 is at the hairline. Read
the answer 113.7 under the right index.

ILLUSTRATION: 93.6 X tan 59° = 7

tan 59° = 1
tan (90° — 59°)

tan 59° = 1
tan 31°

1

This is the same form as the previous illustration for we now have 93.6 X T
an

The answer is 153.6.

ILLUSTRATION: 2.46 X tan 4° 15" = 7

Recalling the previous discussion of small angles, it is seen that
tan 4° 15" = sin 4° 15’

so the problem becomes 246 X sin4° 15 =

and the answer is 0.182.

Complete Work Sheet Number 22
Solution of Problems

There arc many praetical applications for the use of trigonometry. To deal with some
of these cases requires a more thorough knowledge of the subject than we have covered
here, but many of the problems mnay be solved with the few fundamental relationships
we have studied thus far,
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WORK SHEET NUMBER 22

TANGENTS AND TRIANGLE SOLUTION

Find the tangents of the angles given below:

1) 32 1) 55°20% e
2) 14°30'_ .. . | 2 T £ 1L ——
3) 26° 13) 46°15' . _
4) 187307 o e 14) 74°30 .
5) 43°10'___ . . 15) 83°55' __ .. ___
G) "8 e e 16) 87°30'___ __.__
7 29°45 17) 49°100_
8) 142 18) 86°40'___ . ___
9 352 __ . . . 19) 45°100
10) 4°20__ 20) 80°30
21) tan 0.237 0.684 0.093 0.463 0.292 1 0.0872
Angle

Find the angles corresponding to tangents given in table above.

22) tan 1.325

6.87

2.473

1.947 18.75 4.56

Angle

Find the angles corresponding to tangents given in table above.

Exercises:

1) 184 X tan15°

I

I

2) 13.2 X tan 38°

il

3) 0.095 X tan 25°30
4) 63.5 X tan 12°20/
9) 853
tan 10°30"
10) 186
tan 62°12'

11) 12.6
tan 36°20’

12) 358
tan 10°

5)

6) 4690 X tan 3°12' =
7) 2472 X tan 4°30" =

8)
13)

24.5 X tan 31° =

126.2 X tan 43°10' = ____
45.5 X tan 65°30' = ________ —

14) 0808 X tan56° =

15)

16)

105

179 = ___
tan 2°40’

0820 X tan87° =







WORK SHEET NUMBER 22-Continued

285 &+

18)

19)

20 Sidea = .
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ILLUSTRATION:

The problem here is to find the width of a river. A transit is set up at point C and a
right angle laid out at C. The line CA is then measured off any convenient distance, say
350 feet. The transit is then set up at A, back sighted to C and Angle A then measured. In
this problem angle A reads 58°.

. CB _CB
tan 58" = &1 = 350

Therefore CB = 350 X tan 58°

1
= 820 X tan (00° — 58%)
= 350
tan 32°

This is solved by methods given in section 26 and CB = 560 ft.

Complete Work Sheet Number 23

SOLVING TRIANCLES OTHER THAN RIGHT TRIANGLES

A triangle which does not have a right angle cannot be readily solved by the methods
described in the preceeding sections. For this purpese we will introduce the Sine Law.

SINE LAW

S’_f‘l’l
=
)

Briefly this says: In a triangle, the ratio of any side to the sine of the angle opposite is
equal to the ratio of any other side to the sine of its opposite angle. In setting up a problem
any two of these ratios may be used to make up an equation. The selection is made accord-
ing to the information given in the problem. The solution required will usually only utilize
the A scale and the 8 scale.

While the law is useful especially where the triangle may have an obligue angle, there is
no reason why it cannot be applied to right triangles.
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WORK SHEET NUMBER 23
Solve the following:

1)

.
4 <
CD = 5 ft., Angle C = 50°. Height of Building BD =
2)
8
RIVER.

. T

AC = 53.6 ft.

Angle C = 90°

Angle A = 48° Distance Across River BC =
3)

B

A 25° o

BC = 24.3 ft.

Angle C = 90° AB=_ AC =
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WORK SHEET NUMBER 23 —Continued

4)
B
c
AC = 0.109 ft.
BC = 9.52 ft.
Angle C = 90° AB = Angle A =
5)
5
A c
AC = 126 ft.
BC = 9.52 ft.
Angle C = 90° AB= ____ Angle A= __
6)
Io
OFrmmemmmmmm e I
AC = 3.762"
BC = 7.437"
Angle C = 90° Distance between holes AB =
7
8
A ol P
AB = 0.959
BC = 0.507 AngleB= AC=
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ILLUSTRATION:

252

24a° r Fe
=

Given two angles and a side:

Since the figure is a right triangle the second angle may be found by subtracting from
90°. Thus B is 66°. We will substitute the information in the Sine Law and procred with
the solution,

25.2 b c

sin 24° T sin B6°  sn 90°

e 1 F=
t T
1 565 1 ' alg
A L ?'éi’?' ™~ T!
; !
S I 24° 667{ lLfao- ‘I
D 3 } | 1
] |
== 24 ke

Set 252 on the (right portion) A scale ahove 24° an the 3 scale. Sct the hairline to 66°
on the S scale. Find the answer b under the hairline on the A scale. The answer is 565, or
56.5. Without moving the slide since the ratio is constant, set the hairline to 90°. Find the
answer ¢ under the hairline on the A scale to be 61.9.

Given two sides and an angle.
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The sine law may be written:

9.52 12.7 b

Sin A Sno0° " SnB

T

@
N3

9

1)
~
=3
-3

L
0
£
g
5
ur
)
o’,
| e ]

Using the second ratio, set 90° on the 8 seale under 127 on the A scale. Set the hairline
to 952 on the A scale. Under the hairline find 48°30’ on the 8 seale.

B =900°—- A
= 90° — 4K8°30’
= 41°30"

Without moving the slide, set the hairline to 41°30’ on the S scale and find the value for
b on the A scale as 8.39.

ILLUSTRATION:

If Cis 90°. one of the acute angles may be found by the use of tangents, and the problem
may then be solved as the above.

Ordinarily we would solve the triangle for angle B using the tangent, by dividing 21.9
on the I} scale by 48.3 on the C scale. The value 0.453 is read as the answer under the RC
index on the 1 sealde. This is referred to the tangent scale and the angle 24°227 is determined.

A=00-B
= 65°38’
Then 48.3 21.9 C

#in 65° A%’

To 245 FF T G o
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ILLUSTRATION:

Given: a = 52.6, A = 32°40', C = 54°20/
Find: B, b, c.

In oblique triangles it is possible for one of the angles to be more than 90° in which,
case it is necessary to convert it into an angle less than 90° which has the same sine as the
original angle, in order to be able to place it on the S scale.

You will remember that for complementary angles
Sin A = Cosz (90 — A)
A somewhat different relation exists between supplementary angles or angles whose
sum = 180°.

Sin A = Sin (180° — A)

In above example, the unknown angle is B

B=180°~(A+C)
= 180° — (32°40" 4 54°20")
= 180° — B7°

B = 93°

Since this is greater than 90°, it must be converted into an equivalent angle before using
Sine Law.

Sin 93° = sin {180° — 93°) = sin 87°

Using Sine Law, 52.6 c b

sin 32° 40° ~ sin 54° 20" sin 87°

Solving as in previous examples, ¢ = 79.0, b = 96.8.

Other oblique triangles in which only one angle is given are solved in a similar fashion,
but require a more complete knowledge of trigonometry.

Complete Work Sheet Number 24
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WORK SHEET NUMBER 24

SINE LAW
1) B
Angle B I
) 3\sr
b c
-]
A 42 8"\ ¢
2)
Angle A _ Angle B —
b
3) c
Angle A Angle B R
/2.2
b
A 18.15 B
4) B
Angle A S AngleB_.
7943 4
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WORK SHEET NUMBER 21—Continued

c—_

5) B
Angle B S
¢ a
/ oce o o oo c —
32° 872N -
A ,036{ c
6) B
69
Angle A
7L o
c e | —
C 22° A
7
) B
AngleB__
Z95
A /38° e b___
8)
703° Angle A
/27 ]
b
2/ & T
A _ ¢
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EXPONENTS AND LOGARITHMS

In our earlier work, the square, square root, cube and cube roots were taken of numbers
by using the A, B, C, D, and K scales. The notation

32 =3 x3

as we have previously mentioned, means that 3 is to be multiplied by itself. This small
number to the upper right is commonly called the “‘exponent”, and it is also called the
“power’”’ of the number. 32 may be read as “three-squared” or “three raised to the second
power”.

In many fields of engineering it is often necessary to raise & number to a power other
than 2 or 3. For this reason a knowledge of exponents and the relation of exponents and
logarithms ig valuable.

The number being raised to a power is called the “base’. Thus
in 33, 3 is the base
a3, a is the base
48, 4 is the base
For 2 better understanding of the relation of exponential quantities, the two following

short tables will be used. Here the bases selected are 2 and 10, although any other numbers
could have just as conveniently been used.

2 = 2

2=2X2 =4
P =2X2X2 =8
2% =2X2X2X2 = 16
B=2IXIX2IXIX2 =32
2 =2X2X2X2X2X2 = 64

27 =2 xX2X2ZX2X2X2Z2X2 =128

101 = 10

102 = 10 X 10 = 100
108 = 10 X 10 X 10 = 1,000
104 = 10 X 10 x 10 X 10 = 10,000
100 = 10 X 10 X 10 X 10 X 10 = 100,000

10¢ = 10 X 10 X% 10 x 10 X 10 X 10 = 1,000,000

We may see that
1+ X 8 =32

but from the table above, 4 = 22, 32 = 25 and 8 = 2% These values may be substituted
in the equation, so that

92 % 98 = 25
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From this example it would appear that adding the exponents of the terms of the prod-
uct will give the exponent of the result. Products of other numbers in the table will also
show this addition relationship.

RULE

When multiplying exponential terms to the same base, add the exponents.
It is important to realize that no relationship may exist if the bases are different, and
have no common factor.

ILLUSTRATION: BxF=7

This cannot be simplified by exponential rules since the bases (2 and 3) are different.

DIVISION OF EXPONENTS:

When multiplying exponential terms, the exponents are added. When dividing ex-
ponential terms, the exponents are subtracted.

ILLUSTRATION: 2B _2XZIX2ZIX2IX2_ 52 o O
97 = 2% 2 = 2%, or 2 = 2

RULE

When dividing exponential terms, subtract the denominator exponent from the numer-
ator exponent.

Complete Work Shaet Number 25

The operation involving multiplication and division of exponential terms may be ex-
tended so that several operations are being performed in one problem. Thus, again we add
the exponents when multiplying and subtract when dividing.

ILLUSTRATION: 104 X 108
10% x 108

Multiplying the numerator and denominator separately, we have

1012
109
Subtracting exponents, the answer is 107,
ILLUSTRATION: 107 X 104 X 108 _ 1012 104
108 X 105 108

Complete Work Sheet Number 26
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WORK SHEET NUMBER 25

Express the following products as exponential expressions:

36) 2815 =

1) 16X 108=__ 21) 103 =
104
2) 32X 3= 22) 107 =
105
= 23) 44 =
3) 145 X 1421 = ) X
7 =
4) 192 X 198 = 24) _24
25) 817 =
5) 243 X 245 = ) 8
26) 9.5¢ =
6) 84X 8 =___ 952
27) 14.215 =
7 MW x1s=__ 14 214
' 28) 12.75 =
8) 11X Il = 12.74
20) .00428 =
9) .028 X .0212 = .00415
30) 1.0219 =
1.024
10) 4122 X 42 =
31) 17 =
17u
11) 95 % 96 =
: 32) 9545 =
95.045
8 12 —
12) 128 X 12 - —
1916
13) .0042 X .0045 =
; % 34) 4812 =
484
14) 126%x129=_
35) 1L11% =
11117
15) 9.82 X 9.877 =
5g6
16) 204 X 205 = 98
37) B84.1% =
17) 1242 X 1242 = 84,128
38) .1021 =
18) sUx52=_ 1028
39) .0450314
19) 841 X 836 = 0450311
40) 5147 =
20) 10011 X 1001% = _ 5143
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WORK SHEET NUMBER 26

Perform the following combined multiplication and divisions and express as a single
exponential expression.

Example 107 X 108 X 105 = 10°

105 X 108 X 102
) !WXBXW=_ b) 44 X 45 =
27 X 25 48 X 42
¢) BXIPXIT=__ d) 512 x5 =
98 X 92 X 9¢ ]
e) 101 =_ f) 724X 728 =
102 X 108 X 104 7.2
g 0045% 0047 = ___ h) 12.15 X 12.19 =
0044 X< .0042 12.112
i) 4098 X 4092 = ___ i) 5.157 X 5.154 =
4097 ; 5.199
k) 1126 % 1128 % 1128= __ _ Iy 2M7 x 2213 % 22 =
11212 2158
m) A781 X 4T =_ n) 7062 7065 =
47140 TTORR

0) TM X T X 76 X TH X TH X T8 =
760 % 718 3¢ 750 % 78 X 79 X 718

p) 24 % 26 X 21 x 22 x 21897 =
2526 3 2434 ¢ 2601 ¢ 2104 ¢ 22

Q) 3 X30OX3WYPXW=_
32

r) 9836 -
02T % 927 X 0405 X gz62

) WXBPBXMXPXP=_
96 X 95 X 94 X 93

t) 104072 X 1.040714 X 1.040718 =
1.040724
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NEGATIVE EXPONENTS

So far the problems have only had positive values for exponents. If, for example, we
wish to express the result of ten divided by one hundred in exponential form

0 1
100 — 10

Expressed in exponents, 10 is 10! and 100 is 103. Substituting these values in the original
problem, we find that both numerator and denominator have the same base, so that we
may apply the rule of division of exponential terms (subtracting the exponents).

1
1 = 1012 = 101
Since this had the same value of the original fraction (1/10th}, we know that
_ 1
10 1= 10

This shows that the 10 in the denominator has a plus I exponent, but when it is moved
into the numerator, the sign of the exponent changes. Thus whether the exponent is positive
or negative, or whether the term is in numerator or denominator, the sign will change if
the term is moved from the denominator to numerator, or from numerator to denominator.

EXERCISES
Change to a number having positive Change to number having negative
exponents. exponents.
PR =1
1071 = 15 10° = {5
-1 108 =
1078 = 75
1 = A =
102 162
-“l =
101 10° =
__1 =
10-8

SCIENTIFIC NOTATION

The manipulation of exponents leads to a simple method for the correct location of the
decimal point, known as the “Scientific Notation Method’’.

A number divided by 10 shifts the decimal point one place to the left.

25 = 2.5 355 = 35.5 3.6 = 35

10 1

(-

Any multiple of 10 (100, 1000, 10,000) used in division will shift the decimal to the left, the
same number of places as the number of zeros.

Similarly, if we wish to move the decimal point to the right we will multiply by 10
{or multiples of 10) and the decimal will be moved to the right a number of places corres-
ponding to the number of zeros. It may also be recalled that the exponent is the same as
the number of zeros.
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ILLUSTRATION:

exponent decimal shift

25 X 10 = 250 1 1
25 X 108 = 25000 3 3
8 X 10 = 5.0 1 1
.005 X 16* = 5.0 3 3

RULE

To shift the decimal to the right, multiply by ten with a positive exponent.
To shift the decimal to the left multiply by ten with a negative exponent.

The number of places thru which the decimal point moves is equal to the exponent of ten.

ILLUSTRATION:

If we wish to change any number so that there is only one digit to the left of the decimal
point, write the number with multiples of 10 which will return the decimal to its position
in the original number.

2500 is original number, we desire it written as 2.5.

To change 2.5 to 2500 would mean to shift the decimal point three places tr. the right,
therefore we multiply by 10%.

Hence 2500 = 2.5 X 108

It can be seen that mdltiplying out the right side of the equation will give back the
original term.

ILLUSTRATION:

Rewriting numbers in the left column so that only one digit remains to the left of the
decimal point, the result is given in last column,.

Number New decimal No. of Multiply Result

place places shift by
564 5.64 2 right 108 5.64 x 102
84.2 8.42 1 right 10 8.42 x 10
5,640 5.64 3 right 108 5.64 X 108
0.56 5.6 1 left 1071 56 x 1071
0073 7.3 3 left 1073 73 X 107%
567 5.67 2 right 102 567 X 102
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EXERCISE

Rewrite numbers in the left column so that only one digit remains to the left of the
decimal point.

Number New Decimal Place | No. of Places Shift Multiply Result

459 i {

|
|
|
64,700 }

3,850,000 ' |
856 \
!
!
]
1

787 | ‘
5,150 |

00015

00476
.0947
977

35800 | i 1‘
36.5 i |

776.5 i

|
1

Complete Work Sheet Number 27

USE OF SCIENTIFIC NOTATION METHOD IN COMPUTATION

If a produet is reduced to the scientific notation, the decimal place of the result can be
determined by multiplying only the single digits to the left of the decimal point, then com-
bining the exponential terms.
ILLUSTRATION: 324 % 4560 = ?

change to scientific notation
3.24 x 102 X 4.56 X 108 =

3.24 } 4.56 X 105 =
The result may be estimated as
3 X4 X105 = 12 X 108
or 1,200,000
The answer is 1,475,000,
ILLUSTRATION: 056 x 224 =7
56 X 1072 X 24 X 10! =
56 X 24 X 1038 =
this is approximately 6 X 2 X 1073 = 012
The answer is .0134.
Complate Work Sheet Number 28
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WORK SHEET NUMBER 27

Convert the following into Scientific Notation:

1) .000004
2 00514 =
3) .123 =
4) 0456 =
5 .000078 =
6) .000001 =
7) 1775

8) .01861 =
9) .000414 =
10) .00000112 =
11) .32 -
12) .0000509 =
13) .0000400 =
14) .5000000 =
15) .020410 =
16) .0006543 =
17) 000111 =
18) .9999000 =
19) 026 =
20) 0052 =

Convert the following into Scientific Notation:

1) 149000 = 2) 1827 =

3 Mll=___ 4) 2905 =

5 40=___ 6) 26543 =

7) 2905 =__ 8) 409154 =

9) 27,000000=___ 10) 346.027 =
1) 51403 = 12) 9=

13) 26414 =____ 14) 6150.824 =
15) 511112 =__ 16) 5.0496 =

17) 20000000 = 18) 70.0000000 =
19) 9000.0000001 = ____ 20) 111L111 =
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WORK SHEET NUMBER 28

Multiply, using Scientific Notation:

1) 27000 X 4 = ___
2) 40X .15 = ___
3) 5300 x200=____ .
4) 125X4000 =
5) .000302 X .02 X .001 =

6) 411 X .003 X 1.04 =

7) 86,000,000 X 700 =

8) 512 X .002 X 4000 =

Divide using Scientific Notation:

1) 4000 =
20

2) 27000 =
900

3) .0000054 =
9000

4) .00000000081 =
.00000027

5) 309 =___
6) 126 =

7)  60,200,000,000 =
700

8) 106,000,000 =
2000
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THE LOGARITHMIC SCALES

The log seale may be used for computing all powers and toots of numbers. Because of the
somewhat simpler method in reading cubes and squares and their corresponding roots from
other scales on the rule, it is not necessary to compute these on the log scale.

A logarithm consists of two parts: the number to the left of the decimal, the character-
istie, and the number to the right of the decimal, the mantissa. The characteristic deter-

mines the location of the decimal point, and the mantissa determines the value of the log,
which corresponds to the number.

To determine the characteristic:

For numbers greater than one, the characteristic is one less than the number of digits
to the left of the decimal point of the number. For numbers less than one, the characteristic

1s one more than the number of zeros between the decimal and the first digit, and is minus
in value.

To determine the mantissa:

The mantissa is found by placing the number on either the C or D scales and finding
its value on the log scale. This may mean a simple direct reading if the scales are side by
side, or reference to one index or the other if the log scale is not beside either the C or D
scales. Thus, if the scales are not side by side, the LC index is placed on the number on the
D scale. Turning the rule over the mantissa will be found over the index.

[IT]
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ILLUSTRATION: log 152.5 = 2
il i sl M
TRINCET , :
1 I
L J D [ sls !
D 1525%{ L o H
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Depending on the position of the seales, the hairline is set to the number on D scale,
and the log is found under the hairline on the log seale, or set LC index to 1525 on D scale
and read the answer from L at the index, as 0.183. Since there are three digits to the left
of the decimal, the characteristic is 2 and the log 152.5 = 2.183.

ILLUSTRATION: log .00532 = ?

From the slide rule, the mantissa is .726. The characteristic is a —3. However, we cannot
write the log of the number as —3.726, because the mantissa is positive, and only the chara-
ncteristic is negative. For this reason, the minus sign is placed above the characteristic
to show that only the 3 is minus, as

3726

A second method is to add such a log to 10 —10. Since 10. —10 is zero, such an
addition will not change the value of the log, but will change its form. Hence,

3.726
10 -10
7926 —10

We may write the logarithm in either of these two forms.

log .00532 = 3.726 = 7.726 — 10

ILLUSTRATION: log .785 = ?

The mantissa is .895 from the slide rule, and the characteristic either —1 or 9. —10.
Therefore log 0.785 = 1.895 = 9.895 —10

CONVERTING LOGARITHMS TO NUMBERS. (ANTILOGARITHMS)

The process of finding the number itself from the logarithm is known as finding the
antilogarithm. In effect, it is just the reverse of finding the logarithm of a number. The
mantissa of the log is placed on the L scale, either with the hairline, or by using the index,
and its value is read on the C or D scales.

ILLUSTRATION: log A = 2.549

Bet either the hairline on 549 on the L scale, or this value (if L seale is on the slide) to
the index. The value for A will be found on the D secale.

(e |

_n_
-t
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Sinece the characteristic is 2, this is one less than the number of digits to the left of the
decimal pnint, and we may place the decimal after the third digit. The answer is 354.

ILLUSTRATION: log A = 8.462 — 10
Set .462 on L seale.
Read number A on D = 290.

Characteristic 8 — 10 = —2 is 1 more than the number of zeros between decimal and
first significant figure, or there is 1 zero between decimal and first significant figure. There-
for answer = .0290.

ILLUSTRATION: log A = .073
Set .073 on L scale.
Read number A on D = 1183.

Characteristic in this case is evidently zere and is 1 less than the number of figures
to the left of decimal point, or there is one figure to the left of decimal. Therefore answer
= 1.183.

Powers and Roots

Logarithms are especially useful for finding powers and roots of numbers due to the
following property of logs.

log A" = n X log A
To find the power of any number multiply the exponent n by the log of the number.
The result is the log of the desired power. The antilog is then the answer.

The solution of both powers and roots may be made by use of this rule. When the ex-
ponent 1 is equal to 1 or greater it indicates a power of a number, while when n is less than
1 it indicates the root of a number.
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(1.53)4
(126.5)2

(.0543)7 are powers of numbers

VT - (124)} are all roots of numbers
PR L
T\/63700 = (83700)7

In each case 4, 2, 7, §1’ 31’ or % is the exponent n.

ILLUSTRATION: 1275 = ?
log 12.7% = 5 X log 12.7

Find log 12.7 on slide rule = 1.104.

Multiply 1.104 X 5 on rule or by inspection = 5.520

Set mantissa .520 on L scale

Read number on D scale = 331

Characteristic 5 is one less than number of places to left of decimal point.

Therefore answer = 331000.

ILLUSTRATION:
08491 = ~/.0849

log. .0849% = 1 X log. .0849
Find log .0849 on slide rule = 8.928 - 10

The next step is to multiply this log by 1 or divide by 4. If we should now divide 8,928
—10 by 4 we would obtain 2.232 — 2.5 or characteristic equals 2—2.5 = — 5. Since char-
acteristic must be & whole number some modification in the characteristic should be made.
A simple change is to add and subtract .5 from the log.

2232 — 25
+ .5 — 5
2732 - 3
Set mantissa .732 on L scale.

Read number on D scale = 539

Characteristic —1 is 1 more than the number of zeros between decimal point and first
significant figure. Therefore answer = .539,
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ILLUSTRATION: 7418 =7

log. 7412 = 3 X log. .741

Find log .741 on slide rule = 9.870 — 10
Multiply 9.870 — 10 X 3 = 29.610 — 30
Set mantissa .610 on L scale

Read number on D scale = 407.

Characteristic —1 is one more than the number of zeros between decimal point and first
significant figure. Therefore answer = 407.

Complete Work Sheet Number 29 and 30

The CI scale

Many rules have a CI scale. It is like the C seale except that it appears in reverse (I
stands for inverted) order, and reads from right to left instead of the normal left to right.

The CI scale is used most for finding the value of reciprocals. The reciprocal is defined
to be 1 divided by the number.

the reciprocal of 9 is 1/9.

The distance from the nearest index to 9 on the CI scale is the same as on the C or D
scale, even if differently placed. We are then able to take the reciprocal of 9 without moving
the glide. Ordinarily, to divide 1 by 9, the C and D scales would be used, but the same effect

is attained by placing the hairline to 9 on the CI scale and reading the answer from the
C or D scale.

Therefore, to find the reciprocal of a number, set the hairline to the number on the CI
scale and read its reciprocal below on the C scale.

c -
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WORK SHEET NUMBER 29

Complete:
1) logh26 = 9) log .562 =
2)log352 =__ 10) log 976 =
3logl1052 =__ 11) log .0639 =
Hlog256 =__ " 12)log.00823 =
5)log826 =__ 13) log .975 =
6)log9.71 = ___ 14) log .00419 =
NDlog1056. = 15) log .427 =
8log . 147 = 16) log .000431 =
25) log 62.5 = 28)
13.2

26) log 13.2 X 62 = 29)
27) log 0732 X 683 = 30)
1) log = .589 13)
2) log = 1209 14)
3) log . =3116 15)
4) log = = 5.887 16)
5) log . =2351 17)
6) log_ = 1873 18)
7 log—— = 421 19)
8 leg .. =973 20)
9) log_ = 38473 —- 40 21)
10) log = 6432 22)
11) log  =2978 23)
12) log = 1478 24)

143

o 1Dlg165 =

18) log 73900 =
19) log .174 =
20) log 1.943 =
21) log1.202 = _______

22) log 146,000 .

- . 23)log 68,000 =

24)log321l = _____
log 23.5 X 16 =
12

log 126 X 0.741 =
409

log 682 X 32.5 =
755

9.092 — 10

log—
7.726 — 10

log

log . = 2442

log.~  =9793—-10
log . =18301-10
log _=17432-10
log_ . =3043
log . = .942

log_ = .038
8.093 — 10

log
log . =.721

log_ = 5404 — 10






WORK SHEET NUMBER 30

Evaluate by logarithms.

1) 1.63% = Ans.
2) 83.7% = Ans.
3) .973¢ = Ans.
4) 1085°= Ans.

5) 5800'3% = Ans.
6) 46.89 Ans.
7)) .00643%° = Ans.
8) 48904 = Ans.
9 5454 = Ans.
10) .10477° = Ans.
11) *v/853 = Ans
12) 74/0420 = Ans.
13) 23.5%¢ = Ans.

14) (23.5)% = Ans.

15) (246)% = Ans.

16) 426\ = Ans.
13

17) /823 \{ = Ans.
14.63

18) (23.5 X .632)¢ = Ans.

19) (732 X .0429)% = Ans.
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The CI scale offers further advantages because
a) it permits three multiplication factors to be taken with a single setting of the rule.

b) it allows a series of divisions to be made with a single setting when the dividend
remains constant.

¢} it may be used for multiplication to prevent reversing the slide which might be
necessary when using the C scale.

When using the CI and D scales, multiplication is performed in the same way as divi-

gion is performed on the C and D scales, and division in the same way as multiplication
is performed.

To multiply 2 X 4, set 4 on CI over 2 on D. Read the answer on the D scale under 2
on the CI index.

To divide 6/3, set the RCI index to 6 on the D scale. Set the hairline to 3 on the CI

scale and read the answer under the hairline on the I seale as 2. We are in effect multi-
plying 6 X 3, which equals 2,

ILLUSTRATION: 162.5 X 473 X 0.677 = ?

1
‘||"|J

Bet 473 on CI over 1625 on D. Set the hairline to 677 on C. The answer is under the

hairline on D and is 521. Estimating, we then have 52100. The problem was solved with
one setting of the rule.

ILLUSTRATION: 2.89 _
4.62 X 1.23 ~

Set 462 on C over 289 on the D scale, Set the hairline to 123 on CI. Read the answer
under the hairline on D as 508. Locating the deeimal the answer is .508.
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ILLUSTRATION:
12.6
B="g
B = 1.34, 3.87, 4.62, and 8.97
i
C1 897 46|?. 387 15!4 i
i1
I 1 i 1
D lzlos 4408 7.]5 16 4?7
[ T o .1. —=

Set RCI index to 126 on D scale. Set the hairline to 134 on the CI scale. Read the
answer under the hairline on the D scale as 9.27.

Set the hairline to 387 on the CI scale and read the answer as 3.26.
In this example what appears to be multiplication is actually division due to use of the
CI scale.

There are many other problems in which the CI scale may be used to advantage. Some
slide rule users prefer to use the CI and D seales for simple multiplication since it is then
unnecessary to worty about which index to use. Like division with the C and D scales,
the answer will always fall under whichever CI index is on the 1) seale.

Complete Work Sheet Number 3|
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WORK SHEET NUMBER 31

Solve the following problems using CI scale wherever possible to save slide movements.

1) 42.6 X 12 X 0.436 =

2)87.3 X 0.072 X 0.741=___

3) 42.6 X 8700 X 0.071=

4) 9350 X 11.5 X 0.00431=___

5) 673 X 121 X 6.82=_____

11) 7.31 =
5.45 X 18.1

12) 75400 =
6.8 X 22.9

13) 4.73 =
680 X 0.00401

14) 0.0688 =
0.427 X 0.303
15) 7320 =

6 X 18.1 X 7.32

6) 0.217 X 0.053 X 6=____

7)82 0411 X4 X 905=____

8) 3.01 X 755 X 0.004t=___

9)73 X 6 X421 X87=___

10) 5.71 X 4.1 X 0.315 X 13 X 0.62=

16) 3080 X 6.32 X 16 =

12

17) 0471 X 0420 X 7.22 =

0.0743

18) 848 X 16 X 0142 =__

92.6

19) V136 =

1.85 X 0.855

20) V173 =__

4.92 X 0.149

21) I =110
2 R

Solve with one setting of the CI scale.
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The CF, DF and CIF scales.

These are known as the folded seales and are usually found on the larger and more com-
plex rules. The CF and DF secales are derived from the C and D scales by cutting them at
the mark corresponding to =, (pi = 3.1416) and setting the right portion over so that the
marking » is over the LC and LD index. By the same arrangement, the CI scale is shifted
and becomes the CIF scale.

This is very useful, since it eliminates the necessity of reversing the slide due to a num-
ber falling off the scale. Whenever the C seale is moved with respect to the 1D seale, the
CF scale moves the same amount with respect to the DF. Since CF and DF are moved
over approximately half a scale length, if a number falls off the secale on the C scale, it can
be located upon the CF scale and the answer found under the hairline on DF.,

ILLUSTRATION 6.43 X 415 _ ,
2.51 '
‘ T DF
X 9 L T
ost|| 45 | . ] or
{ _6{? : 1 C
=?'"_-'—.f D

Set 251 on C over 643 on the D scale. If we now attempt to set the hairline to 415 on
the C scale it falls off the scale. Set the hairline to 415 on the CF scale and read the answer
under the hairline on the DF scale as 10.63,

After coming up to the CF and DF scale one may continue to operate on these scales,
or go back to the C and D seales. It is possible to move from one get to another only AFTER
a movement of the slide.

The second advantage of the CF and DF scales is that numbers may be multiplied or
divided by = directly without moving the scale. This is due to the faet that the C and D
index will always set to w on the CF and DF scales.

'To multiply by =, set the number on the D scale and read = times that number on the
DF scale.

To divide by , sct the number on the DF scale and read the answer on the D seale.
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ILLUSTRATION: 231 . ¢ _,

12
:_-:?:z (o= —————p] .
DFTY 605 | _}]
1 :
1 12 . e
! ] € 4
| 1 t
S
» e ||
==4-- (_,_.._]..._..._.Q

Set the hairline to 231 on the D seale. Set 12 on C scale to hairline. The product of this
times = is above on DF, or below the RC index on the D scale. The answer is 0.605.

Complete Work S5heet Number 32

To find tangents of angles 84°17" to 90°, it will be necessary to find the reciprocal of
tan 5°43 or smaller angles. Since for such small angles we must use the sine scale, in such
cages, it will be necessary to find the reciproeal of the sine.

ILLUSTRATION: Tan 86° = 7
. 1 11
tan 86" ~ o T5° —86°) ~ tand0 _ s &
sin 4° = 0.0609
1 1

sin4° ~ 0.06.99 ~ 14.3
Therefore tan 86° = 14.3

If the tangent of an angle is given, the angle may be found by moving value on C to RD
index (or LD index). Read angle under back index on T. Or, set value on C with indieator
and read angle under hairline on T.

ILLUSTRATION: tan A = 0.615

Set 615 on C to RD index (or LD index).
Read answer under back index on T = 31°35'
Set indicator to 615 on C

Read answer under hairline on T = 31°35’

1f the value of the tangent given is greater than 1 indicating that the angle is greater
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Solve using CF and DF to avoid reversing:

WORK SHEET NUMBER 32

1) 216 X 144 = 6) V176 X128 =____
721 8.66
2) 619 X 8.16 = 7) TATX V3O =
470 175
3) 0373 = 8 33 x0421=__
5.8 X 7.12 CRE
Hint: Use CIF
4) 2175 = _ 9) 001302 X 277 = . ____
347 X 644 V215
5) 6.16 X 3.67 = 10) V30 Xx121=_
1.23 9.46
11) © =246 0184 | 0358 | oar2 | 811 | 306
MXC=W ' i \
Find W ! i
Solve with one setting of slide:
12) ; 1
128 | 271 | 382 8.17 9.95
S =(2712\X Q ; t
8.64 i |
Find § :
Solve with one setting of Slide:
13) 421 X 11 X911 =__ 15) 832X 405 = ___
11
14) 571 X 11 X 32 = 16) 0.0601 X 115 =
11
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than 45°, it is necessary to first find the reciprocal of the tangent. The angle corresponding
to the resulting value is the complement of the desired angle.

ILLUSTRATION: Tan A = 1.43
1 = 143
tan A = A
tan (90-A) = 1 = 0.698
1.43
90-A = 34°55'

Therefore A = (90° — 34°35") = 55°5'

LOG-LOG SCALES

Ii we should take the log of the expression 2.1 X log 45
we would have Log (2.1 X log 4.5) = log 2.1 + log (log 4.5}

If we now construct a scale which is the log log of numbers, we have a simple solution
to exponent problems. 1t is then only necessary to add a length on the log log scale repre-

senting the number, to a length on the C scale representing the exponent. The resulting
length on the log log scale is the answer to the problem.

F-—-log2.i---4

-

LLa

E
L
]
: I

]
|
1 T
|

—a'.log logd,s;pn— J

o= log log 2348 -

In construeting the C and I) seales it is possible to represent numbers like 2, 20, 200
and so forth, all by the same marking. {The logs of the same numbers to be base 10 have
the same mantissas). The log of the ing of these would not have the same mantissa since
the figures in the logs will be different; the characteristies will change.

log 2 = .301, log 20 = 1.301, log 200 = 2.301
In order to cover the full practical range of numbers it is therefore necessary to have many
scales.
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Thus scale LL3 represents numbers from 2.718 to 22026

“« ¢ LL2 “ “
« « 1L “
s «
« o« LLoo  © «

“ 1.105 to 2.718
4 1.01 to1.105

L}

999 to

.905

“ 905 to 0000454

To find (7.2)% set the LC index to 7.2 on LL3. Set the hairline to 2 on the C scale and
read the answer under the hairline on LL3 to be 51.8. If the exponent has been .a instead
of 2, the answer would be on the LL2 seale. If the exponent had been .02, the answer would

be read on LL1.

=z === ===
LLI ; 1.;041 [.fOTIS
ct 3 i
| i i :
s | T2 518 050
1L2 | 1483 1.j99s

Any number on LL2 is the root of the number above on LL3.

Any number on LL1 is the root of the number above on LL2.

The answer would have been impossible had the exponent been 20, because it would

then have been larger than 22026 the largest number on the scale.

Complele Work 5heet Number 33
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WORK SHEET NUMBER 33

1) 63*' = __ 7 08473 =
2) 723'0%= _ 8) 099526 =
3) 823 =__ .. . 9) 0.9327 =
4) 624" = __ 10) 0.652% =
5 147 = __ 11) 250009 =
6) 2883t =_. 12) 840075 = .
13) (826 — 17) ( 895 }2'5 =______ ..
6 X 32
14) 9.20 X 6 >-75‘ = 18) 9.47 el PO—
18.6 0.832 X 0.75
15) (82.3 X 0421 x 1.08)** =__ 19) 89.5 X 16°\'* = ____
T 326
16) (925 X 16 X 12)™ = ___ 20) £9.05 X 5I\*=____
89.1 X 3.1
21) Determine natural logs of these numbers below:
Number | 163 254 0.873 1.05 l 3550 87.3
Nat. log l '
22) 623** = __ 24) 001557 =
23)

(9_2._5 4= 25) (8.23 oo
1.41 ‘ 253
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TABLE OF LOGARITHMS






FIVE-PLACE LOGARITHMS

N. a 1 2 3 4 5 6 7 8 9 Proportional
parts

100 | 00 DO 043 087 130 173 || 217 260 303 346 389 44 43 42
101 432 475 518 561 604 || 647 689 732 775 B17 |j1] 44 4,3 4.2
102 860 903 945 988%030 [|*072%115*157*199*242 2] 8.8 86 84
103 | 01 284 326 368 410 452 || 494 536 578 620 662 13| 13,2 12,9 12,6
104 703 745 787 828 870 || 912 953 995%036*078 |4, 17,6 17,2 16,8
105 | 02 119 160 202 243 284 || 325 366 407 449 490 ||5] 22,0 21,5 21,0
106 531 572 612 653 694 || 735 776 816 857 898 ||6] 26,4 25,8 252
107 938 979*019%060*100 [/*141%181*222*262*302 |;7| 30,8 30,1 204
108 | 03 342 383 423 463 503 }| 543 583 623 663 703 |I8] 35,2 34,4 336
109 743 782 822 862 902 } 941 981*021*060*100 ||9| 39,6 38,7 37,8
110 | 04 139 179 218 258 297 || 336 376 415 454 493 41 40 39
111 532 571 610 650 689 || 727 766 805 844 883 ||1| 4,1 40 3,9
112 922 961 999*038%077 ||¥115*154%192*%231*269 |j2| 82 80 7.8
113 | 05 308 346 385 423 461 || 500 538 576 614 652 [|3| 12,3 12,0 11,7
114 690 729 767 805 843 || 881 918 956 994*032 (j4| 16,4 16,0 156
115 | 06 070 108 145 183 221 |I 258 296 333 371 408 ||5| 20,5 20,0 19,5
116 446 483 521 558 595 || 633 670 707 744 781 ||6| 24,6 24,0 23 4
117 819 856 893 930 967 |[*004*041*078*115*151 |[7| 28,7 28,0 27,3
118 | 07 188 225 262 298 335 || 372 408 445 482 518 ([8]| 32,8 32,0 31,2
119 555 591 628 664 700 || 737 773 800 846 882 |[9! 36,9 36,0 35,1
120 918 954 9OQ*(Q27+063 |[*0P9*135%171*207*243 38 37 36
121 | 08 279 314 350 386 422 || 458 493 529 585 600 ||1 3,8 3,7 3.6
122 636 672 707 743 TV8 || 814 849 884 920 955 2| 76 T4 7.2
123 991*02&)*061*096*132 *167%202%237+272*307 1131 11,4 11,1 10,8
124 | 09 342 377 412 447 482 517 552 587 621 656 {{4! 15,2 14,8 144
125 691 726 760 795 830 || 864 899 934 968*003 {5 19,0 18,5 18,0
126 | 10 037 072 106 140 175 (| 209 243 278 312 346 x6| 22,8 22,2 21,6
127 380 415 449 483 517 || 551 585 619 653 687 [{7: 26,6 25,9 25,2
128 721 755 789 823 857 || 890 924 958 992%025 |{8| 30,4 29,6 28,8
129 | 11 059 093 126 160 193 || 227 261 294 327 361 ||9] 34,2 33,3 324
130 394 428 461 494 528 || 561 504 628 661 694 35 34 33
131 727 760 793 826 860 |, BY3 926 959 992*024 (|1 3,5 3,4 3.3
132 ] 12 057 090 123 156 189 |i 222 254 287 320 352 {12 7,0 6.8 6,6
133 385 418 450 483 516 || 548 581 613 646 678 13| 10,5 10,2 9,9
134 710 743 775 808 840 || 872 905 937 969*001 (4! 14,0 13,6 13,2
135 | 13 033 066 098 130 162 || 194 226 258 290 322 ||5; 17,5 17,0 16,5
136 354 386 418 450 481 || 513 545 577 609 640 |[6] 21,0 20,4 19,8
137 672 704 735 767 793 || 830 862 893 925 0956 ||7| 24,5 23.8 23,1
138 988*%019*051*082%114 |{*145%176*208*230*270 (I8 28,0 27,2 26 4
139 | 14 301 333 364 395 426 || 457 489 520 551 382 ||¢| 31,5 30,6 20,7
140 613 644 675 706 737 || 768 799 829 860 891 32 31 30
141 022 953 983*014*045 |FO76*106*137*168*198 (|l1] 3,2 3,1 3,0
142 15 229 259 290 320 351 381 412 442 473 503 (|2 64 6,2 6,0
143 534 564 594 625 655 || 685 T15 746 776 806 |3 96 93 9,0
144 836 866 897 927 957 || 987*017*047*Q77*107 |[4| 12,8 12,4 12,0
145 | 16 137 167 197 227 256 286 316 346 376 406 ([5] 16,0 15,5 15,0
146 435 465 495 524 554 584 613 643 673 702 (|6] 19,2 18,6 18,0
147 732 761 791 820 850 || 879 909 938 967 997 [|7| 22,4 21,7 21,0
148 [ 17 026 056 085 114 143 || 173 202 231 260 289 [|8] 25,6 24,8 24 0
149 319 348 377 406 435 || 464 493 522 551 580 !9} 28,8 27,9 270
150 609 638 667 696 725 |i 754 782 811 =40 869

N. 0 1 2 3 4 5 6 7 8 9 Proporticnal

parts
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FIVE-PLACE LOGARITHMS (Continued)

N. 0 1 2 3 4 5 6 7 8 9 Proportional
parts
150 | 17 609 638 667 606 725 || 754 782 811 840 869 29 28
151 BOS 926 955 984*013 [ *041*070%G90*127*156 || 1 29 28
152 1 18 184 213 241 270 298 || 327 355 384 412 441 || 2 58 5.6
153 469 408 526 554 583 || 611 639 667 696 724 || 3 8,7 8.4
154 752 780 B08 837 865 || B93 021 040 977*005 | 4 116 11,2
155 | 19 033 061 089 117 145 [ 173 201 229 257 285 | 5 14,5 14,0
156 312 340 368 396 424 || 451 479 507 535 562 || 6 174 16,8
157 590 618 645 673 700 || 728 756 783 811 B3R || 7 20,3 196
158 866 RO3 021 948 976 [i*003*030*058*085*112 || § 23,2 224
159 | 20 140 167 194 222 249 | 276 303 330 358 285 || ¢ 26,1 25,2
160 412 439 466 493 520 || 548 575 602 629 656 27 26
161 683 710 737 763 790 | 817 844 871 898 925 |l 1 27 286
162 952 978*005*032*059 |[*085*112*130%185*192 || 2 54 5.2
163 | 21 219 245 272 209 325 || 352 378 405 431 458 ! 3 81 78
164 484 511 537 564 590 | 617 643 669 696 722 || 4 10,8 104
165 748 775 801 827 834 || 880 906 932 958 985 || 5 13,5 13,0
166 | 22 011 037 063 089 115 || 141 167 194 220 246 || 6 16,2 156
167 272 208 324 350 376 (| 401 427 453 479 505 || 7 189 18,2
168 531 357 583 608 634 (| 660 686 712 737 763 || 8 21,6 208
169 789 B14 840 866 891 || 917 943 968 994*019 || ¢ 243 234
170 | 23 045 070 096 121 147 || 172 198 223 240 274 25
171 300 325 350 376 401 (! 426 452 477 502 528 1 2,6
172 553 578 603 629 654 || 679 704 729 754 779 2 5,0
173 805 830 855 880 905 ([ 930 955 980*005*G30 3 7.5
174 | 24 055 080 105 130 155 || 180 204 229 254 279 4 10,0
175 304 329 353 378 403 || 428 452 477 502 527 5 12,5
176 531 576 601 625 650 {| 674 699 724 748 773 6 15,0
177 797 822 846 871 895 (| 920 044 969 993*018 7 17,5
178 { 25 042 066 091 115 139 |} 164 188 212 237 261 8 20,0
179 283 310 334 358 382 || 408 431 455 479 503 9 22,5
180 527 551 575 600 624 || 648 672 696 T20 744 24 23
181 768 792 816 840 864 | 8388 912 935 959 983 1 24 23
182 [ 26 007 031 055 079 102 {| 126 150 174 198 221 2 48 4.6
183 245 269 293 316 340 {| 364 387 411 435 458 3 72 6,9
184 482 505 529 553 576 || 600 623 647 670 694 4 0.6 902
185 717 741 764 788 811 |} 834 858 B81 905 928§ 5 12,0 11,5
186 951 975 998*021*045 | *068*001*114*138*161 6 144 13,8
187 1 27 184 207 231 254 277 || 300 323 346 370 303 7 16,8 16,1
188 416 439 462 485 508 || 531 554 577 600 623 8 19,2 18,4
189 646 669 692 T15 738 | 781 784 807 830 852 9 21,86 207
196 875 898 921 944 967 || 989*012+035*Q58*081 . 22 21
191 | 28 103 126 149 171 104 || 217 240 262 285 307 1 22 21
192 330 353 375 398 421 || 443 466 488 511 533 2 44 4.2
193 556 578 601 623 646 || 668 691 713 735 758 3 68 6,3
194 780 B03 825 847 870 || 892 914 937 059 98] 4 88 84
195 | 29 003 026 048 070 092 115 137 159 181 203 5 11,0 10,5
196 226 248 270 292 314 || 336 358 380 403 425 6 13,2 12,6
197 447 469 491 513 535 || 557 579 601 623 645 7 154 14,7
198 867 688 710 732 754 || 776 798 820 842 863 3 1768 16,8
199 885 907 929 951 973 || 994*016%038*060*081 9 198 18,9
200 | 30 103 125 146 168 190 || 211 233 255 276 298
N. 0 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACE LOGARITHMS (Continued)

N. 0 1 2 3 4 5 6 7 8 9 Proportional

‘- parts

|
200 | 30 103 125 146 168 190 | 211 233 255 276 208 22 21
201 320 341 363 384 406 428 449 471 492 5i4 1 22 2,1
202 535 557 578 600 621 || 643 664 685 707 728 2 44 4.2
203 750 771 792 814 835 || 856 878 BU9 920 942 3 66 63
204 963 984*006*027*048 |[*069+001*112*133%154 4 88 84
205 | 31 175 197 218 239 260 || 281 302 323 345 266 5 11,0 10,5
206 387 408 429 450 471 || 492 513 534 555 576 6 132 1286
207 597 618 639 660 681 || 702 723 744 765 785 7 15,4 14,7
208 806 827 848 869 890 || 911 931 952 973 094 8 176 16,8
209 | 32 015 035 056 077 098 || 118 139 160 181 201 9 19,8 18,9
210 222 243 263 284 305 || 325 346 366 387 408 20
211 428 449 469 490 510 ;| 531 552 572 593 613 1 20
212 634 654 675 695 715 || 736 756 777 797 818 2 4,0
213 838 858 870 899 919 | 940 960 980*001*021 3 6.0
214 | 33 041 062 082 102 122 143 163 183 203 224 4 8.0
215 244 264 284 304 325 345 365 385 405 425 5 10,0
216 445 465 486 506 526 546 566 586 606 626 6. 12,0
217 646 666 686 706 726 || 746 766 786 806 826 7 14,0
218 846 866 885 905 925 || 945 965 935*005*025 8 16,0
219 | 34 044 064 084 104 124 | 143 163 183 203 223 9 18,0
220 242 262 282 301 321 || 341 361 380 400 420 19
221 439 459 479 498 518 !| 537 557 577 596 616 1 1,9
222 635 655 674 694 713 {| 733 753 772 792 811 2 3.8
223 830 850 B69 889 908 || 928 047 967 986+005 3 5,7
224 | 35 025 044 084 083 102 122 141 160 180 199 4 7.6
225 218 238 257 276 295 || 315 334 353 372 392 || & 9.5
226 411 430 449 468 488 507 526 545 564 583 i| 6 11,4
227 603 622 841 660 679 698 717 736 755 774 7 13,3
228 793 813 832 B51 870 || 889 908 927 946 965 8 15,2
229 9847003*021*040%059 ||*0TBXI9T*116*135*%154 9 17,1
230 | 36 173 192 211 229 248 || 267 286 305 324 342 18
231 361 380 399 418 436 || 455 474 493 511 530 1 1,8
232 549 568 586 605 624 || 642 661 680 698 717 2 3,6
233 736 754 773 791 810 || 829 847 866 884 903 3 5,4
234 922 940 959 977 996 |1*014*033*051%070*088 4 7.2
235 | 37 107 125 144 162 181 || 199 218 236 254 273 5 9,0
236 291 310 328 346 365 || 383 401 420 438 457 6 10,8
237 475 493 511 530 548 || 566 585 603 621 639 7 12,6
238 658 676 694 712 731 || 749 767 785 803 822 8 14 .4
239 840 858 876 894 912 || 931 949 967 985%003 9 16,2
240 ] 38 021 039 057 075 093 || 112 130 148 186 184 17
241 202 220 238 256 274 (| 292 310 328 346 364 1 1,7
242 382 399 417 435 453 (| 471 489 507 525 543 2 3.4
243 561 578 596 614 632 || 650 668 686 703 721 3 5,1
244 739 757 775 792 B10 || 828 846 863 881 809 4 6,8
245 017 934 952 970 987 (|*005*023*041*058*076 5 8,3
246 | 39 094 111 129 140 164 182 199 217 235 252 6 10,2
247 270 287 305 322 340 || 358 375 393 410 428 7 11,9
248 445 463 480 498 515 || 533 550 568 585 602 8 13,6
249 620 637 655 672 690 || 707 724 742 759 777 9 15,3
250 794 811 829 846 863 || 881 898 915 933 950
N. 0o 1 2 3 4 5 6 7 8 9 Proportional

parts
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FIVE-PLACE LOGARITHMS (Continued)

N, 0 1 2 3 4 5 6 7 8 9 Proportional
parts
250 [ 39 794 811 829 846 863 || 881 898 615 933 950 18
251 967 985%002*019*037 ||*054*071*088*106*123 1 1,8
252 | 40 140 157 175 192 209 226 243 261 278 205 2 3,6
253 312 329 346 364 381 398 415 432 449 466 3 5.4
254 483 500 518 535 552 569 586 603 620 637 4 7.2
255 634 671 688 705 722 739 756 773 790 BO7 ) 9,0
256 824 841 858 875 802 009 926 943 960 976 6 10,8
257 093*010*027 *044*061 || *078*095*111*%128+*145 7 12,6
258 | 41 162 179 196 212 209 246 263 280 296 313 8 14 4
259 330 347 363 380 397 i 414 430 447 464 481 9 16,2
260 497 514 531 547 564 581 597 614 631 647 17
261 664 681 697 714 731 || 747 764 780 797 814 1 1.7
262 830 847 B63 880 896 |] 913 929 946 963 979 2 34
263 GOG*012*029*+045*+062 | [*OTR*0I5*111*127*144 3 5,1
264 | 42 160 177 193 210 226 !} 243 259 275 292 308 4 6,8
265 325 341 357 374 390 406 423 439 455 472 5 8.5
266 488 504 521 537 553 |I 570 586 602 619 635 6 10,2
267 651 667 681 700 716 |1 732 749 765 781 797 7 11,9
268 813 830 846 862 878 894 911 927 943 959 B8 13,8
269 975 991*008%*024*040 [*056*072+088*104*120 9 15,3
270 | 43 136 152 169 185 201 || 217 233 249 265 281 16
271 297 313 329 345 361 377 393 409 425 441 1 1,6
272 457 473 489 505 521 (1 537 553 569 584 600 2 32
273 616 632 648 664 680 (| 696 T12 727 743 752 2 4.8
274 775 791 807 823 838 || 854 870 888 902 917 4 6.4
275 933 949 965 981 996 |1*012*028*044*059*075 5 80
276 | 44 001 107 122 138 154 170 185 201 217 232 6 9,6
277 248 264 279 295 311 [} 326 342 358 373 389 7 11,2
278 404 420 436 451 467 || 483 498 514 529 545 8 12,8
279 560 576 592 607 623 || 638 654 669 685 700 9 14,4
280 716 731 747 762 778 || 793 809 824 840 855 15
281 871 886 902 917 532 || 948 963 979 994010 1 1,5
282 | 45 025 040 056 071 086 || 162 117 133 148 163 2 3,0
283 179 194 209 225 240 || 255 271 286 301 317 3 45
284 332 347 362 378 393 408 423 439 454 469 4 6,0
285 484 300 515 530 545 || 561 576 531 606 621 5 7.5
286 637 652 667 682 697 || 712 728 743 758 773 6 9,0
287 788 803 818 834 849 || 864 879 834 909 924 7 10,5
288 939 954 969 984*000 |*015*030*045*060*075 8 12,0
289 | 46 090 105 120 135 150 || 165 180 195 210 225 9 13,5
290 240 255 270 285 300 || 315 330 345 359 374 14
201 389 404 419 434 449 (| 464 479 494 503 523 1 1,4
292 538 553 568 583 598 || 613 627 642 657 672 2 2.8
293 687 702 716 731 746 || 761 776 790 805 K20 3 4,2
294 835 850 864 879 894 || 909 923 938 953 967 4 5,6
295 082 907*012%026*041 [*056*070%085%100+*1 14 5 7,0
296 | 47 129 144 159 173 188 || 202 217 232 246 261 6 8,4
297 276 290 305 319 334 |] 349 363 378 392 407 7 9.8
298 422 436 451 465 480 || 494 500 524 538 553 8 11,2
299 867 582 596 611 625 ! 640 654 669 683 698 9 126
300 712 727 741 V56 770 || 784 799 813 828 842
N. 0O 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACE LOGARITHMS (Continued)

N. 0O 1 2 3 4 5 6 7T 8 9 Proportional
parts
300 | 47 712 727 741 756 T70 784 700 813 828 842
301 857 871 885 900 914 929 943 958 972 986
302 ]| 48 001 015 029 044 058 073 087 101 116 130
303 144 159 173 187 202 216 230 244 259 273 15
304 287 302 316 330 344 359 373 387 401 416 1 1,5
305 430 444 458 473 487 501 515 530 544 558 2{ 3,0
306 572 586 601 615 629 643 657 671 686 700 3! 4.5
307 714 728 742 756 770 T8S T99 813 B27 541 4, 6,0
308 855 869 883 897 911 926 940 954 968 982 3 7.5
309 996*010*024*038*052 *066*080*094*108*1 22 § ! lg,g
. [ ‘
310 | 49 136 150 164 178 192 206 220 234 248 262 8| 12,0
311 276 200 304 318 332 346 360 374 388 402 9 13,5
312 415 429 443 457 471 485 499 513 527 541
313 554 568 582 596 610 624 638 651 665 679
314 693 707 721 734 748 762 776 790 BO3 817
2315 831 845 859 872 886 || 900 914 927 941 955 14
316 969 9582 996*010%024 |[*037*051*065*079%092 1 1,4
317 | 50 106 120 133 147 161 174 188 202 215 229 2 2.8
318 243 256 270 284 297 311 325 338 352 365 3 4,2
319 379 393 406 420 433 447 461 474 488 501 4 5,8
5 Y,
320 515 529 542 556 569 583 598 610 623 637 6 8,4
321 651 664 678 691 705 718 732 745 759 772 7 9,8
322 786 799 813 826 R40 853 866 880 803 907 8 11,2
323 G20 934 947 961 974 987 H001*+014*028%)41 9 12,6
324 | 51 055 068 081 095 108 121 135 148 162 175
325 188 202 215 228 242 255 268 282 295 308
326 322 335 348 362 375 388 402 415 428 441
327 455 468 481 405 508 521 534 548 561 574 13
328 587 601 614 627 640 654 667 €680 693 706 1 1.3
329 720 733 746 759 772 || 786 799 812 825 838 % g,g
330 851 865 878 891 904 917 930 943 957 970 4 5,2
331 983 996*000*022*035 [*048*%061*075+)88*101 5 6,5
332 | 52 114 127 140 153 166 179 192 205 218 231 6 7.8
333 244 257 270 284 297 310 323 336 349 362 7 9.1
334 375 383 401 414 427 [i 440 453 466 479 492 8 10,4
335 504 517 530 543 556 || 569 582 595 608 621 9 11,7
336 634 647 660 673 686 || 699 711 724 737 750
337 763 776 789 B0O2 Bl5 R27 840 853 866 B79
338 802 905 917 930 943 956 969 982 994*007
339 | 53 020 033 046 058 071 084 097 110 122 135 i 1122
340 148 161 173 186 199 (| 212 224 237 250 263 2 2.4
341 275 288 301 314 326 || 339 352 364 377 390 3 3.6
342 403 415 428 441 433 466 479 491 504 517 4 4,8
343 529 542 555 567 580 533 605 618 631 643 3 6,0
344 656 668 681 694 706 719 732 744 757 769 6 7.2
345 782 794 807 820 532 845 RS7 870 882 RUS 7 8,4
346 a08 920 933 9445 938 970 983 995*%C08*020 8 9.6
347 | 54 033 045 058 Q70 0833 005 108 120 133 145 9 10,8
348 158 170 183 195 208 || 220 233 245 258 270
349 283 295 307 320 332 || 345 357 370 382 394
350 407 419 432 444 456 4689 481 494 506 518
N. ¢ 1 2 3 4 5 6 7 8 9 Proportional

parts
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FIVE-PLACE LOGARITHMS (Continued)

N, 0 1 2 3 4 5 6 7 8 9 Proportional
parts
350 | 54 a0)7 419 432 444 456 469 481 494 506 518
351 531 543 555 568 580 533 605 617 630 642
352 654 667 679 601 704 716 728 741 753 765
353 777 790 K02 814 827 839 B51 864 H76 888 13
354 GO0 913 925 937 949 962 974 986 998*011 1 1,3
3535 | 55 023 035 047 060 072 084 096 108 121 133 2 2,6
356 145 157 169 182 104 206 218 230 242 255 3 3,9
357 267 279 291 303 315 328 340 352 364 376 4 5,2
358 385 400 413 425 437 449 461 473 485 497 5 6,5
359 500 522 534 546 558 || 570 532 594 60¢ 618 g g,?
360 630 642 654 666 678 691 703 715 V27 739 8 10,4
461 751 763 775 787 799 B11 823 835 847 B59 9 11,7
362 871 883 8§95 907 919 931 943 955 967 979
363 091 *003+015*027*038 [|*050*062*074*086*008
Jod4 | 56 110 122 134 146 158 170 182 194 205 217
265 229 241 253 285 277 280 301 312 324 336 12
J66 348 360 372 384 396 407 419 431 443 455 1 1,2
367 467 478 490 502 514 526 538 549 561 573 2 24
368 585 597 608 620 632 644 656 667 679 691 3 3,6
369 703 714 726 738 750 || 761 773 785 V97 808 g ég
370 820 832 844 855 867 | 879 891 902 914 926 6 7.2
371 037 949 061 972 984 996*008%)19*031*)43 7 84
372 | 57 054 066 078 089 101 113 124 136 148 159 8 9,6
373 171 183 194 206 217 229 241 252 264 276 9 10,8
374 287 299 310 322 334 345 357 368 380 392
375 403 415 426 438 449 461 473 484 496 507
376 519 530 542 553 565 576 588 600 611 623
377 634 646 657 669 680 [l 692 703 715 726 738 11
378 749 761 772 T84 795 807 818 830 841 852 1 i1
379 864 875 887 898 910 {! 921 933 944 955 947 g g,g
380 978 990*001*013%024 |*035*04T7*058*070+*081 4 4.4
381 | 58 092 104 1}5 127 138 149 161 172 184 195 5 55
3u2 206 218 229 240 252 263 274 286 297 309 6 6,6
383 320 331 343 354 365 377 388 399 41Q 422 7 7.7
384 433 444 456 467 478 490 501 512 524 535 8 88
385 546 557 560 580 591 602 614 625 636 647 9 9,9
386 659 670 681 692 704 715 726 T37 749 760
387 771 782 794 805 816 %27 838 850 861 872
388 883 804 906 917 928 039 950 961 973 984
389 995006 *017*028%040 ||*051*062*073*084*095 . }00
390 | 59 106 118 129 140 151 162 173 184 195 207 2 2,0
391 218 229 240 251 262 273 2%4 295 306 318 3 3,0
302 329 340 351 362 373 384 395 406 417 428 4 4,0
393 439 450 461 472 483 494 506 517 528 539 5 5,0
394 550 561 572 583 594 605 816 627 638 649 6 6,0
395 660 671 682 693 704 715 726 737 748 759 7 7,0
396 770 780 791 802 813 824 835 846 857 868 8 8,0
397 879 890 901 912 923 934 945 956 966 977 9 9,0
398 988 999*%0107021*032 ||*043*054*065*076*086
399 | 60 097 108 119 130 141 152 163 173 184 195
400 206 217 228 239 249 || 260 271 282 293 304
N. o 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACE

LOGARITHMS (Continued)

429

430
431
432
433
434
435
436
437
438
439

440
441
442
443
444
445
446
447
448
449

460

¢ 1 2 3 4 5 6 7 8 9 Proportional
parts
60 206 217 228 239 249 260 271 282 203 304
314 325 336 347 338 369 379 3900 401 412
493 433 444 455 466 477 487 498 509 520
531 541 552 563 574 584 595 606 617 627
638 649 660 670 681 692 703 713 724 735
746 756 T67 778 788 799 810 821 831 842
$53 863 874 885 895 906 917 927 G638 949
9590 970 €81 091 *Q02 || *013 *023 *034 *045 *035 11
61 066 077 087 098 109 119 130 140 151 162 1111
172 183 194 204 215 225 236 247 257 268 g %,:2;
978 280 300 310 321 331 342 352 363 374 4|4.4
384 395 405 416 426 437 448 458 469 479 5155
480 500 511 521 532 542 553 563 574 0584 6| 6.6
505 606 616 627 637 648 658 669 679 690 7077
700 711 721 731 742 752 763 773 784 794 8!8-8
805 815 826 836 847 857 868 878 888 899 9|99
909 920 930 941 951 062 972 982 993 *003
62 014 024 034 045 055 066 076 086 097 107
118 128 138 149 159 170 180 190 201 211
221 232 242 252 263 273 284 294 304 315
325 335 346 356 366 377 387 397 408 418 10
428 439 449 459 469 480 490 500 511 521 1i1.0
531 542 552 562 572 583 593 603 613 624 2120
634 644 655 665 675 685 696 706 T16 726 3130
737 747 757 767 778 788 708 808 818 829 4 4.0
839 849 B59 870 880 800 900 910 921 931 5150
941 951 961 972 982 992 *Q02 *012 *022 *033 6160
63 043 053 063 073 083 094 104 114 124 134 7170
144 153 165 175 185 195 205 215 225 236 886G
246 250 266 276 286 296 306 317 327 337 9190
347 357 387 377 387 307 407 417 428 438
448 458 468 478 488 488 508 518 528 538
548 558 568 579 589 599 609 619 629 639
649 659 663 €79 689 699 709 719 720 739
749 759 769 779 789 799 809 819 829 839
840 859 869 879 889 899 909 919 929 939 9
949 959 969 979 088 998 *008 *018 *028 *018 1109
64 048 058 068 078 088 098 108 118 128 137 2118
147 157 167 177 187 197 207 217 227 237 3127
246 256 266 276 286 206 306 316 326 335 4|36
514:5
345 355 365 375 385 305 404 414 424 434 6154
444 454 464 473 483 493 503 513 523 532 7163
542 532 562 572 582 591 501 611 621 631 8172
640 650 660 670 680 689 699 709 719 720 981
738 748 758 768 777 787 797 807 816 826
836 846 856 865 875 885 895 904 914 924
933 943 953 963 972 982 992 *002 *011 *021
65 031 040 050 080 070|| 079 089 099 108 118
128 137 147 157 167 176 186 196 205 215
225 234 244 254 263 273 283 292 302 312
321 331 341 350 380 | 360 379 389 398 408
0 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACF

LOGARITHMS (Continued)

465

469

470
471
472
473
474
475
476
477
478
479

480
481
482

484
4385
486
487
489

490

0 1 2 3 4 5 6 7 8 9 Proportional
parts
65 321 331 341 350 360 369 379 389 1398 408
418 427 437 447 458 466 475 485 495 504
514 5231 533 543 532 562 571 581 591 600
610 619 629 649 648 68 667 677 686 696
706 715 725 Ti4 744 753 763 772 782 792
801 81! B20 B30 839 843 858 B6B R77 887
806 906 916 925 935 044 954 963 973 982
992 *001 *011 *020 *030 {] %039 *049 *058 *068 *077 10
66 087 036 106 115 124 134 143 153 162 172 1|10
181 191 200 210 219 229 238 247 257 266 % gg
276 285 295 304 314 323 332 342 351 1361 4:4.0
370 380 389 308 408 417 427 436 445 455 5150
464 474 4853 492 502 511 521 530 539 549 6.6:0
558 567 577 586 59 605 614 624 633 642 717.0
652 661 B71 680 689 699 708 717 727 736 8|80
745 755 764 773 783 792 801 811 820 829 919.0
83D 848 857 867 B76 885 894 904 913 922
932 941 950 960 969 978 987 997 *006 *015
67 025 034 043 052 062 071 0OBO 089 099 108
117 127 136 145 154 164 173 182 191 201
210 219 228 237 247 256 265 274 284 293
302 311 321 330 339 348 357 367 376 385 9
394 403 413 422 431 440 449 459 468 477 1{0.9
486 495 504 514 523 532 541 550 560 569 211.8
578 587 506 605 614 624 633 642 651 660 3127
669 679 688 697 706 || 715 724 733 742 752 4(3-6
761 770 779 788 797 B06 815 825 834 843 545
852 861 870 879 8R8 || B97 906 916 925 934 654
943 952 961 970 979 988 997 *006 *015 *024 7:6.3
68 034 043 052 061 Q70 {| 079 088 097 106 115 g g.?
124 133 142 151 160 169 178 187 196 205
215 224 233 242 251 260 269 278 2B7 296
305 314 323 332 341 350 359 368 377 386
395 404 413 422 431 440 449 458 467 476
485 494 502 511 520 529 538 547 556 565
574 583 592 601 610 619 628 637 646 655 8
664 673 681 690 699 708 717 726 735 744 1108
753 762 771 T80 789 797 806 815 824 833 2118
842 851 R0 B69 K78 886 595 904 913 922 224
931 940 949 958 966 || 975 984 093 *002 *011 4 2%
514,
69 020 028 037 046 055 || 084 073 082 090 09% 6(4:8
108 117 126 135 144 152 161 170 179 188 7156
197 205 214 223 232 241 249 258 267 274 8|64
285 204 302 311 320 329 338 346 355 364 9|7.2
373 381 390 399 408 417 425 434 443 452
461 469 478 487 496 504 513 522 531 539
548 557 566 574 583 592 601 809 618 627
636 644 653 662 671 679 688 697 705 714
723 732 740 749 758 767 775 784 793 801
810 819 B27 836 845 |i 854 862 871 880 888
897 906 914 923 932 !| 040 949 958 966 S75
0 1 2 3 4 5 6 7 8 9 Proportional
parta
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FIVE-PLACE LOGARITHMS (Continued)

(1] 1 2 3 4 5 6 7 B8 9 Proportional
parts
80 897 906 914 023 932} 040 949 958 068 975
084 992 *001 *010 *018 || *027 *036 *044 *053 *062
70 070 079 088 096 105 114 122 131 140 148
157 165 174 183 191 200 200 217 228 234
243 252 260 260 278 1| 286 205 303 312 321
329 338 346 355 364 372 381 389 398 406
415 424 432 441 449 458 4687 475 484 492
501 509 518 526 535 544 552 561 569 578 9
586 595 603 612 621 620 638 646 655 €63 1109
672 680 689 607 706 714 723 731 740 749 g %?
757 766 774 783 791 800 808 817 825 834 4136
842 K51 859 868 876 |; 8385 893 902 910 9619 5!4.5
027 935 944 9032 961 069 978 986 995 *003 854
71 012 020 020 037 {48 || 054 083 O71 079 088 7163
006 105 113 122 130 139 147 155 164 172 3|72
181 I8% 198 206 214 223 231 240 248 257 98¢
265 273 282 290 299 || 307 315 324 332 341
349 357 366 374 383 391 399 408 416 425
433 441 450 458 466 475 483 492 500 508
517 525 533 542 550 || 559 567 575 584 592
600 600 617 625 634 642 650 659 667 675
684 632 700 709 717 725 734 742 750 759 1|0:8
767 775 784 792 800 || 809 817 825 834 842 2116
850 858 887 875 883 || 892 900 908 917 925 3|24
943 941 930 938 966 || 975 983 991 999 *008 4|3-2
72 016 024 032 041 049 057 0686 074 082 5|4:0
099 107 115 123 132 140 148 156 165 173 6|4:8
181 180 198 208 214 || 222 230 239 247 255 7| 586
263 272 280 288 296 {] 304 313 321 329 337 864
346 354 362 370 378 |1 387 395 403 411 419 8(7.2
428 436 444 452 460 | 460 477 485 493 501
509 518 526 534 542 550 558 567 575 583
501 599 607 816 624 || 632 640 848 856 665
673 681 689 697 705 713 722 730 738 746
754 762 770 779 787 || 795 803 811 819 827
£33 843 852 860 868 | 876 884 892 900 908 T
016 925 933 941 949 || 957 965 973 981 989 110.7
997 *006 *014 *022 *030 [| *038 *046 *054 *062 *070 201.4
73 078 086 094 102 111 119 127 135 143 151 3|2.1
159 167 175 183 191 199 207 215 223 231 4128
5135
230 247 255 263 272 280 288 296 304 312 6 1"4.2
320 328 336 344 352 360 368 376 384 3902 7149
400 408 416 424 432 440 448 456 464 472 8158
480 488 408 504 512 520 528 536 544 552 9163
560 568 576 584 592 600 608 618 624 632
640 648 656 664 672 6790 687 695 703 711
719 727 735 743 751 750 767 775 783 791
709 807 815 823 830 || 838 B46 854 862 870
875 886 BN4 902 910 ([{ 918 926 933 941 949
957 963 973 OBl 989 ({ 997 *005 *C13 *020 *028
74 036 044 052 060 068 [ 076 084 092 099 107
0 1 2 3 4 5 ] 7 8 9 Proportional

parts
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FIVE-PLACE LOGARITHMS (Continued)

N. 0 1 2 3 4 5 6 7 8 9 Proportional
parts

880 /74 036 044 052 060 068 || 076 084 092 099 107

551 115 123 131 139 147 155 162 170 178 186

552 194 202 210 218 225 233 241 249 257 265

553 273 280 288 296 304 | 312 320 327 335 343

554 351 359 367 374 382 |! 390 398 408 414 421

555 429 437 445 453 461 468 476 484 492 500

556 507 515 523 531 539 547 554 562 570 578

557 586 593 801 609 617 || 624 632 640 648 656

558 663 671 679 687 695/ 702 710 718 726 733

559 741 749 757 764 772 (| 780 788 796 803 811

860 819 827 834 842 850 || 858 865 873 881 889 8

561 - 896 904 912 920 927 (| 935 943 950 958 966 1]0:8

562 | 974 981 989 997 *005 || *012 *020 *)28 *035 *043 2(1.¢

563 |75 051 059 066 074 082 || 080 097 105 113 120 3|24

564 128 136 143 151 159 166 174 182 189 197 4|3.2

565 205 213 220 228 236 |} 243 251 259 268 274 5|40

566 282 289 297 305 312 || 320 328 335 343 351 6|48

567 358 366 374 381 389 || 397 404 412 420 427 7156

568 435 442 450 458 465 (| 473 481 488 406 504 864

569 511 519 526 534 542 || 549 557 585 572 580 9|72

670 587 595 603 610 618 || 626 B33 641 648 658

571 664 671 679 686 694 (| 702 709 717 724 732

572 740 747 755 762 770{| 778 785 703 BO0 S08

573 815 823 831 838 846 853 861 868 876 884

574 801 B99 906 914 921 037 944 952 959

575 067 974 982 989 097 *005 *012 *020 *027 *035

576 | 76 042 050 057 085 072 || 080 087 095 103 110

577 118 125 133 140 148 155 163 170 178 185

578 193 200 208 215 223 230 238 245 253 260

579 268 275 283 290 298| 305 313 320 328 335

880 343 350 358 365 373 (| 380 388 395 403 410 7

581 418 425 433 440 4481 455 462 470 477 485 107

582 492 500 507 515 522 || 530 537 545 552 559 2114

583 567 574 582 589 597 | 604 612 610 626 634 3j2:1

584 641 649 656 664 671 (| 678 686 693 701 708 412.8

585 7186 723 730 788 745 || 753 760 768 775 782 535

586 790 797 805 812 B19 || 827 834 842 849 856 6i4.2

587 864 871 879 886 893 (| 901 908 916 923 930 714.9

588 038 945 953 960 067 || 975 982 989 997 *004 856

589 |77 012 019 026 034 041 [ 048 056 063 070 078 9163

880 085 093 100 107 115 122 120 137 144 151

591 150 166 173 181 188 185 203 210 217 225

502 232 240 247 254 262 (| 269 276 283 201 298

593 305 313 320 327 335 (] 342 349 357 364 371

504 379 386 393 401 408 || 415 422 430 437 444

595 452 450 466 474 481 (I 488 495 503 510 517

596 525 532 539 546 554 || 561 568 576 583 590

597 597 605 612 619 627 || 634 641 648 658 663

508 670 677 685 692 6991 706 T14 721 728 735

599 743 750 757 764 772{| 779 788 793 801 808

600 815 B22 830 837 844 || 851 859 868 873 880

N. 0 1 2 3 4 & 6 7 8 9 Proportional
parts

176



FIVE-PLACE

LOGARITHMS (Continued)

619
620

629
630

639
640

0 1 2 3 4 5 6 7 8 9 Proportional
parts
77 815 822 830 837 844 851 859 866 873 880
887 895 902 909 916 924 931 938 945 952
060 967 974 981 988 [ 996 *003 *010 *017 *025
78 032 059 046 053 061 | 068 075 082 089 097
104 111 118 125 132 140 147 154 161 168
176 183 190 197 204 || 211 219 226 233 240
247 254 262 269 276/|| 283 290 297 305 312
319 326 333 340 347 || 355 362 369 376 383 8
300 398 403 412 419! 426 433 440 447 455 108
462 469 476 483 490 497 504 512 519 526 g 21’2
533 540 547 554 561|] 569 576 583 500 597 4|32
604 611 618 625 633 (] A40 647 654 661 668 514.0
675 682 680 696 704 || 711 718 725 732 739 6148
746 753 760 767 774 781 789 796 803 SBI0f 71586
817 824 831 838 845 852 859 866 873 880 864
888 895 902 909 916 || 923 930 937 944 951 8i7.2
958 965 972 979 986 || 993 *000 *007 *014 *021
79 029 036 043 050 057 || 064 071 078 085 092
009 106 113 120 127 134 141 148 1556 162
160 176 183 190 197 204 211 218 225 232
230 246 253 260 267 274 281 288 295 302 T
309 3186 323 330 337} 344 351 358 365 372 1:10:7
379 386 393 400 407 (| 414 421 428 435 442 2114
449 456 463 470 477| 484 491 498 505 511 321
518 525 532 539 546 553 560 567 574 581 412.8
583 505 602 609 616 || 623 630 637 644 650 5135
657 664 671 678 685 692 699 T08 713 720 614.2
727 734 741 748 754|| 761 768 775 782 789 71|49
706 803 810 817 824 || 831 837 844 831 B58 8|56
865 872 879 886 893 900 906 913 920 927 9]6:3
934 941 948 0955 962 969 975 982 989 904
80 003 010 017 024 030!l 037 044 051 058 065
072 079 085 092 099 106 113 120 127 134
140 147 154 161 168 175 182 188 195 202
200 216 223 229 2367 243 250 257 264 271
277 284 291 208 305| 312 318 325 332 339 6
346 353 359 366 373 || 380 387 393 400 407 110:6
414 421 428 434 441 || 448 455 462 468 475 2:1.2
482 489 496 502 509 || 516 523 530 536 543 311.8
550 557 564 570 577 | 584 591 598 604 611 g %(4)
618 625 632 638 645! 632 639 665 672 679 6|3.6
686 693 609 708 713 720 726 733 740 747 7|4.2
754 760 Y67 774 781 787 794 801 BOB B8l4 814.8
821 828 835 841 848 || 855 862 868 875 882 654
8§80 805 902 909 916| 922 929 936 943 949
956 063 960 976 983 | 990 996 *003 *010 *17
81 023 030 037 043 050|} 057 064 070 077 084
090 097 104 111 117 124 131 137 144 151
158 164 171 178 184 191 198 204 211 218
224 231 238 245 251|| 258 285 271 278 285
201 298 405 311 318 325 331 338 345 351
0 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACE

LOGARITHMS (Continued)

N. 0 1 2 3 4 S5 6 7 8 9 Proportional
parts

650 | B1 291 298 305 311 318(| 325 331 338 345 351

651 358 365 371 378 385 391 398 405 411 418

652 425 431 438 445 451 438 465 471 478 485

853 491 498 5053 511 518 525 531 538 544 551

654 558 564 571 578 584 591 598 604 611 617

655 624 631 637 644 651 657 664 671 677 634

656 690 697 704 710 717 723 730 737 743 7530

657 757 763 770 776 783 790 796 803 809 816

658 823 829 836 842 849 856 B62 869 875 882

659 889 895 902 908 915 021 928 935 941 948

660 954 961 968 974 981 987 994 *000 *007 *¥014 7

661 | 82 020 027 033 040 046 053 0680 066 073 079 110:7

662 086 092 099 105 112 119 125 132 138 145 2114

663 151 158 164 171 178 184 191 197 204 210 3121

664 217 223 230 236 243 249 256 263 269 276 412.8

665 282 289 295 302 308 315 321 328 334 341 5:3:5

666 347 354 360 367 373 380 387 393 400 406 6142

667 413 419 426 432 439 445 452 458 465 471 7149

668 478 484 491 497 504 510 517 523 530 336 8|56

865 543 549 556 562 569 575 582 588 595 601 9)6.:3

670 607 614 620 827 633 (| 640 646 653 659 666

671 672 679 685 692 698 705 711 718 724 730

672 737 743 750 736 763 769 776 782 789 795

673 802 BO8 814 1’21 827 834 840 B47 853 860

574 866 872 879 885 892 898 905 911 918 924

675 930 937 943 950 956 963 969 975 982 988

676 995 *001 *008 #014 *020 || *027 *033 *040 *046 *052

677 | 83 059 C65 072 078 085 091 097 104 110 117

678 123 129 136 142 149 155 161 168 174 181

679 187 193 200 206 213 219 225 232 238 245

680 251 257 264 270 276 283 289 296 302 308 6

631 315 321 327 334 340 347 353 359 366 372 110.6

682 378 385 391 398 404 410 417 423 429 436 211.2

683 442 448 455 461 467 474 480 487 493 499 3] 1.8

684 506 512 518 525 531 537 544 550 556 - 563 4] 2.4

685 569 575 582 588 594 601 607 613 620 626 5130

686 632 639 645 651 658 664 670 677 683 689 6|36

687 696 702 708 715 721 727 734 740 746 753 7(4:2

658 759 765 TT71 TI8 784 790 797 803 809 816 £(48

689 822 828 835 841 847!| 853 860 866 872 879 9|54

690 885 891 897 904 910 016 923 920 935 942

891 048 954 9680 967 973 979 985 902 998 *004

692 | 84 Q11 OI7 023 029 036 042 048 055 061 067

693 073 080 086 092 098 105 111 117 123 130

694 136 142 148 155 161 167 173 180 186 192

695 198 205 211 217 223 230 236 242 248 255

696 261 267 273 280 288 292 298 305 311 317

697 323 330 336 342 348 354 361 367 373 379

698 386 392 398 404 410 417 423 429 435 442

699 448 454 460 466 473 479 485 491 497 504

T00 510 516 522 528 535 541 547 553 559 566

N. 0 1 2 3 4 5 6 7 8 9 Proportional

parts

172



FIVE-PLACE LOGARITHMS (Continued)

N. 0 1 2 3 4 5 6 7 8 9 Proportional
parts

700 84 510 516 522 528 535 541 547 553 559 566

701 572 578 584 590 597 603 609 615 621 628

702 634 640 646 652 658 665 671 677 683 689

703 696 702 708 714 720 726 733 739 745 751

704 757 763 770 776 V82 788 794 800 807 813

705 810 825 831 837 844 830 856 862 868 8&74

706 880 887 893 899 905 911 917 924 930 936

707 942 048 954 960 967 973 979 985 991 997 7

7081 85 003 009 016 ©022 028 034 040 046 052 058 1107

709 065 071 077 083 089 095 101 107 114 120 g é-%

710 126 132 138 144 150 156 163 169 175 181 4(2.8

711 187 163 199 205 211 217 224 230 236 242 5135

712 248 254 260 268 272 278 285 291 297 303 6142

713 300 315 321 327 333 339 345 352 3538 364 7149

714 370 376 382 388 394 400 406 412 418 425 8{586

715 431 437 443 449 455 461 467 473 479 485 963

716 491 497 503 509 516 522 528 534 540 546

717 552 558 564 570 576 582 588 594 6800 606

718 612 618 625 631 637 643 649 655 661 667

719 673 6793 6835 691 697 703 709 715 721 727

720 733 739 745 751 757 763 769 775 781 788

721 794 800 806 812 818 824 830 836 842 B48 [

722 834 860 866 872 878 884 890 896 902 908 1|10:6

723 614 920 926 932 938 044 950 956 G62 968 2(1.2

724 §74 980 986 092 098 || *004 *010 *016 *022 *028 3|18

725 |86 034 040 046 052 058 064 070 076 082 088 4| 2:4

726 004 100 106 112 118 124 130 136 141 147 5130

727 152 159 165 171 177 183 189 195 201 207 813.8

T28 213 219 225 231 237 243 249 255 261 267 7142

729 273 279 285 291 297 303 308 314 320 326 3 g;i

730 332 338 344 350 356 || 362 368 374 380 386

731 392 398 404 410 415 421 427 433 439 445

732 451 457 463 469 475 481 487 493 499 504

733 510 516 522 528 534 540 546 552 558 564

734 570 576 581 587 &93 530 605 611 617 623

735 620 635 641 646 652 658 664 670 676 6382 [

736 688 694 700 705 711 717 723 729 735 741 1105

737 747 753 759 764 770 776 782 788 794 B00 2110

738 806 812 817 823 823 835 841 B47 853 859 3{1:5

739 864 B70 876 B82 888 | K94 900 906 911 917 4 %rg
5|2

740 023 929 035 041 947 || 953 958 964 970 976 613.0

741 082 088 994 999 *005 || *011 *017 *023 *029 *035 735

742 [ 87 040 046 052 058 064 070 075 081 087 093 8|40

743 099 105 111 116 122 128 134 140 146 151 9|4.5

T44 157 163 169 175 181 186 192 198 204 210

745 216 221 227 233 230|| 245 251 256 262 268

746 274 280 286 291 297 | 302 309 315 320 326

47 332 338 344 349 355 361 367 373 379 384

748 390 396 402 408 413 419 425 431 437 442

749 448 454 460 466 471 477 483 489 495 500

750 506 512 518 523 529 535 541 547 552 558

N. 0 1 2 3 4 5 6 7 8 9 Proportional
parts
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FIVE-PLACE LOGARITHMS (Continued)

N. 0 1 2 3 4 5 6 7 8 9 | Proportional
i parts

780 87 506 512 518 523 529|| 535 541 547 552 558

751 564 570 576 581 5H87 |1 593 399 604 610 616

752 622 628 633 639 645 6351 636 662 663 H74

753 679 685 691 697 703/ 708 714 720 726 731

754 737 743 749 754 V60 || 766 772 777 783 78O

753 795 BOO 806 812 818|f 823 829 B35 R41 846

706 852 858 864 B69 875 881 887 892 898 904

757 910 ,915 921 927 933 || 938 944 950 955 96!

758 967 973 978 984 990 | 996 *001 *007 *013 *Q18

759 | 88 024 030 036 041 047! 053 058 064 Q70 076

760 081 087 093 098 104 110 116 121 127 133 6

761 138 144 150 156 161 167 173 178 184 190 106

762 195 201 207 213 218 224 230 235 241 247 211.2

763 252 258 264 270 275|| 281 287 292 208 304 3/1.8

764 309 315 321 326 332 (| 338 343 349 355 360 4|2.4

765 366 372 377 383 380 | 395 400 406 412 417 51 3.0

766 423 429 434 440 446 )| 451 457 463 468 474 6|3.6

767 480 485 491 497 502|| 508 513 519 525 530 714.2

768 536 542 547 553 559 || 564 570 576 581 587 848

769 593 598 604 610 615|] 621 627 632 638 643 954

T70 649 655 660 666 672 || 677 683 689 694 700

771 705 711 T17 722 728 734 739 745 750 758

772 762 767 773 779 784 | 790 795 801 807 R12

773 818 824 829 835 B40{| 846 852 857 863 868

774 874 B8B0 885 891 897 (| 902 908 913 019 925

775 930 936 941 947 953 (| 958 964 969 975 ORI

776 986 992 997 *¥003 *000 (| *014 *020 *025 *031 *037

777 |89 042 048 053 059 064 || 070 076 081 087 092

778 098 104 109 115 120 126 131 137 143 148

779 154 159 165 170 176 182 187 193 198 204

780 200 215 221 226 2321 237 243 248 254 260 5

781 265 271 276 282 287 (] 293 298 304 310 315 1[0.5

782 321 326 332 337 343 348 354 350 365 371 2|1.0

783 376 382 387 393 3981 404 409 415 421 428 3/1.5

784 432 437 443 448 454 || 459 465 470 476 481 412.0

785 487 492 498 504 509 || 515 520 526 531 537 5|2.5

786 042 548 553 559 564 |f 570 575 58I 586 592 630

787 597 603 609 614 620 625 631 636 642 647 7135

788 653 658 664 669 675|| 680 688 691 697 702 8§i4.0

789 708 713 719 V24 730|| 735 741 748 752 757 945

790 763 768 774 779 785(| 790 796 801 807 812

791 818 823 829 834 840| 845 851 856 862 567

792 873 878 883 889 804 | 900 005 011 9i6 922

793 927 933 938 944 949 955 960 966 971 977

794 982 988 993 0998 *)04 [| *009 *015 *020 *026 *031

795190 037 042 048 053 059 (| 064 069 075 080 086

796 091 097 102 108 113 119 124 129 135 140

797 146 151 157 162 168 173 179 184 189 195

798 200 206 21t 217 2221 227 233 238 244 249

799 255 260 266 271 276|| 282 287 293 298 304

800 309 314 320 325 331 336 342 2347 352 358
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800 | 00 300 314 320 325 331 336 342 347 352 358

801 363 360 374 380 385( 390 398 401 407 412

802 417 423 428 434 4391 445 450 455 481 466

803 472 477 482 488 403 |7 499 504 509 515 520

804 526 531 536 542 547 || 553 558 563 569 574

805 580 585 590 598 601 607 612 617 623 628

806 634 639 644 650 655| 660 666 671 677 682

807 687 603 698 703 709 |} 714 720 725 730 736

808 741 747 752 757 763 || 768 773 779 T84 789

809 795 800 806 811 816 822 827 B32 838 843

810 £40 B854 B59 865 870 |j 875 881 886 891 897 6

811 902 907 913 918 924 || 929 934 940 945 950 1/06

812 056 961 966 972 977 982 988 993 998 W4 2112

813 |61 009 014 020 025 030|| 036 041 046 052 057 3|1.8

814 062 068 073 078 084 || 089 094 100 105 110 4124

815 116 121 126 132 1371} 142 148 153 158 164 513.0

816 1690 174 180 185 190: 196 201 208 212 217 6(3.6

817 222 228 233 238 243 ([ 249 254 259 265 270 7|42

818 275 281 286 201 297 (1 302 307 312 318 323 8:4.8

819 328 334 339 344 350 355 360 365 371 376 9|54

820 381 387 392 307 403 408 413 418 424 429

821 434 440 445 450 455| 461 466 471 477 482

822 487 492 498 503 508 || 514 519 524 520 535

823 540 545 551 558 561 | 566 572 577 582 587

§24 503 588 603 609 614 || 619 624 630 635 640

825 645 651 658 661 666 | 672 677 682 687 693

826 608 703 709 714 719i| 724 730 735 740 745

827 751 756 761 766 772 777 782 787 793 798

828 803 808 814 819 824 || 829 834 840 845 850

829 855 861 866 B71 876 || 882 887 892 897 903

830 008 913 918 924 929 934 939 944 950 955 5

831 960 965 971 976 981 || 986 991 997 *00Z *007 1|0:5

832192 012 018 023 (28 033 | 038 044 049 054 059 2110

833 085 070 075 O80 O085|| 091 096 101 106 111 3|1.5

834 117 122 127 132 137!(| 143 148 153 158 163 4|20

835 169 174 179 184 189} 195 200 205 210 215 5|25

836 221 226 231 236 241 ([ 247 252 257 262 267 6|30

837 273 278 283 288 203 (] 208 304 300 314 319 7135

838 324 330 335 340 345|(| 350 355 361 366 371 8| 4.0

839 376 381 387 392 307 402 407 412 418 423 2|45

840 428 433 438 443 449|| 454 459 464 469 474

841 480 485 450 495 500|| 505 511 516 521 528

842 531 536 542 547 552 || 557 562 56T 572 578

843 583 588 503 598 603 || 609 614 619 624 629

844 634 639 645 650 655 660 665 670 675 68l

845 686 691 696 701 706 711 716 722 727 732

846 737 742 747 752 758|| 763 768 773 Ti8 783

847 788 793 799 804 809 || 814 819 824 129 834

848 840 845 850 855 860 (| 863 870 875 881 BRG

849 801 896 901 908 911)| 918 921 927 932 937

860 042 047 952 957 962 || 967 973 978 983 088

N. o 1 2 3 4 5 & 7 8 9 Proportional
parts
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860 | 92 942 047 952 057 962 967 973 978 983 088

851 493 998 *003 *008 *013 || *018 *024 *029 *034 *030

832193 044 (49 054 039 064 069 075 080 085 00O

B33 085 100 105 110 115 120 125 131 136 141

854 146 151 156 161 166 171 176 181 186 192

855 197 202 207 212 217 222 227 232 237 242

856 247 252 258 263 268 273 278 283 288 293 6

857 298 303 308 313 318 323 328 334 339 344 1106

838 349 304 359 364 369 374 379 384 389 394 2112

8359 399 404 409 414 420 425 430 435 440 445 311.8
4]|2.4

860 450 455 460 465 470 475 480 485 490 495 5130

861 500 505 510 515 520 526 531 536 541 548 6|36

862 551 556 561 566 571 576 6581 586 591 596 714.2

863 601 606 611 616 621 G626 631 636 641 646 814.8

864 €651 6856 661 666 671 676 682 687 692 697 0)54

865 702 707 712 717 722 727 732 737 742 747

866 752 757 762 767 772 777 782 787 792 797

867 802 807 812 817 822 827 832 837 842 847

868 852 857 8062 867 872 877 882 BR7 892 897

869 002 907 912 917 922 927 932 937 042 947

870 952 957 962 967 972 977 982 987 992 997 §

871194 002 007 012 017 022 027 032 037 042 047 1{0-5

872 052 057 062 067 072 077 082 086 091 096 2|10

873 101 106 111 116 121 126 131 136 141 146 3|1:%

874 151 156 161 166 171 176 181 186 191 196 420

875 201 206 211 216 221 226 231 236 240 245 5125

876 250 255 260 265 270 275 280 285 200 295 613:0

877 300 305 310 313 320 325 330 335 340 345 7135

878 349 354 359 364 369 374 379 384 389 394 8i4.0

879 399 404 409 414 419 424 429 433 438 443 914.5

880 448 453 45H8 463 468 473 478 483 488 403

881 498 503 507 512 517 522 527 532 537 542

882 547 552 557 562 567 571 576 581 586 3591

883 596 601 606 611 616 621 626 630 6335 640

B84 645 650 655 660 665 670 675 680 685 689 4

885 694 699 704 709 714 719 724 729 734 738 110.4

886 743 748 753 758 763 768 773 778 783 787 2108

887 792 797 802 R07 812 817 822 827 832 836 311.2

BES 841 846 851 856 861 B66 871 876 BB0 885 4|16

8BGO 830 895 900 905 910 915 919 924 929 934 g %,2

890 939 944 949 954 959 963 968 973 978 983 712.8

891 988 993 998 *002 *)0 *#012 *Q17 *022 +027 *032 813.2

892 195 036 041 046 051 056 061 066 071 075 080 91386

893 085 090 095 100 105 108 114 119 124 129

894 134 139 143 148 153 158 163 168 173 177

895 182 187 192 197 202 207 211 216 221 226

806 231 236 240 245 250 255 260 265 270 274

897 279 284 289 294 299 303 308 313 318 323

808 328 332 337 342 347 352 357 361 366 371

569 376 381 386 390 395 400 405 410 415 419

900 424 429 434 439 444 448 453 458 463 468

N. 0 1 2 3 4 5 6 7 8 9 Proportional
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95 424 429 434 439 444 448 453 458 463 468
472 477 482 487 492 497 501 506 511 516
521 525 530 535 540 545 550 554 559 564
569 374 578 583 388 593 5698 602 607 612
617 622 626 631 636 641 646 650 653 660
665 670 674 679 6841 689 694 698 703 708
713 718 T22 727 7324 737 742 746 751 756
761 766 770 775 TS0 785 789 V94 799 804
809 813 818 823 8I8 832 B37 842 847 R8a2
856 861 866 871 875 880 885 890 895 899
004 909 914 918 923 || 928 933 038 942 947 5
952 957 961 966 971 976 980 085 990 995 1105
999 *Q04 *009 *014 *0i9 {| *023 *028 *033 *038 *042 2110
96 047 052 057 061 066 071 076 08B0 085 090 3|15
005 099 104 109 114 118 123 128 133 137 420
142 147 152 156 161 166 171 175 180 185 5|25
190 194 199 204 209 213 218 223 227 232 6|30
237 242 246 251 256( 261 265 270 275 280 7135
284 289 294 298 303 308 313 317 322 327 B(40
332 336 341 346 350|1 355 360 365 369 374 94.5
379 384 388 393 398 | 402 407 412 417 421
426 431 435 440 445 450 454 459 464 488
473 478 483 457 492 497 501 506 511 515
520 525 530 534 539 544 548 553 558 562
567 572 577 581 586 591 585 600 605 609
614 619 624 628 633 638 642 647 652 656
661 666 6,0 6i5> 680 685 689 694 699 703
708 713 717 22 T2 731 736 741 745 750
755 759 764 769 7v4)] 778 783 788 792 797
802 806 811 816 820 825 B30 834 839 B44
848 853 858 862 887 || 872 876 881 886 890 4
895 000 904 €09 Q14| 918 923 928 932 937 1104
042 946 951 958 960 || 965 970 974 979 984 2108
988 993 997 *002 *007 || *011 *)16 *021 *025 *030 3{1.2
97 035 039 044 049 053 |] 058 063 067 072 077 411.68
081 086 090 095 100 104 109 114 118 123 520
128 132 137 142 146 151 155 160 165 169 624
174 179 183 188 192 197 202 208 211 216 7128
220 225 230 234 239 243 248 253 257 262 8}3.2
267 271 276 280 2851 290 294 299 304 308 236
313 317 322 327 331 336 340 345 350 354
359 384 368 373 3771l 382 387 391 396 400
4053 410 414 419 424 423 433 437 4412 447
451 456 460 465 470 474 479 483 488 493
497 502 506 511 516 520 5253 529 534 539
543 548 532 557 562 566 571 575 580 585
580 5894 598 603 607 612 617 621 626 630
635> 640 644 649 653 658 663 657 672 676
681 685 690 695 699 704 708 713 717 722
Y27 731 736 T40 T45|] V49 T 759 763 768
T2 OTTT T82 V86 V91| 795 800 S04 809 813
0 1 2 3 4 S5 6 7 8 g Proportional

parts
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97 772 777 782 786 701 795 800 804 809 813
818 B23 827 832 836 841 845 850 855 839
864 B68 B73 877 2 886 891 896 9S00 905
909 914 918 923 928 932 937 941 946 950
955 959 964 968 973 || 978 982 987 991 906
98 000 005 009 014 019{| 023 028 032 037 041
046 050 055 059 064 068 073 078 082 087
091 096 100 105 109 114 118 123 127 132
137 141 146 150 155 159 164 168 173 177
182 186 191 195 200 204 209 214 218 223
227 232 236 241 245 250 254 259 263 248 -3
272 277 281 286 290 295 299 304 308 313 110:5
318 322 327 331 336 340 345 349 354 358 211.0
363 367 372 376 381 [} 385 390 394 399 403 3{15
408 412 417 421 426 430 435 439 444 448 41(2.0
453 457 462 466 471 475 480 484 489 493 5(2-5
4908 502 507 511 516 520 525 529 534 538 8|30
543 547 552 556 561 565 570 574 579 583 7|35
588 592 597 601 605 610 614 619 623 628 8140
632 637 641 646 650 655 659 664 668 673 945
677 682 686 601 695|| 700 704 709 713 717
722 726 731 735 740 744 749 753 758 762
767 771 776 780 784 789 793 798 802 BO7
811 816 820 825 829 834 838 843 847 851
856 B60 865 869 874 878 £883 887 8Y2 896
900 905 909 914 918 923 927 932 036 941
945 949 954 958 963 9687 972 976 981 985
089 994 Q98 *003 *007 | *012 *016 *021 *025 *029
99 034 038 (043 047 052 056 061 0685 069 074
078 083 087 (92 096 100 105 109 114 118
123 127 131 136 140 145 149 154 158 162 4
167 171 176 180 185 189 193 198 202 207 1104
211 216 220 224 229 233 238 242 247 251 2108
255 260 264 269 273 277 282 286 291 295 3|12
300 304 308 313 317 322 326 330 335 339 418
344 348 352 357 361 366 370 374 379 383 5120
388 392 396 401 405 410 414 419 423 427 612.4
432 436 441 445 449 454 458 463 467 471 7128
476 480 484 489 493 498 502 506 511 515 813.2
520 524 528 533 537 542 546 5650 555 559 9136
564 568 572 577 581 585 530 594 599 603
607 612 616 621 625 629 634 638 642 647
651 656 660 664 669 673 677 682 686 691
605 699 704 708 712 717 721 726 730 734
733 743 747 752 756 760 765 769 774 778
782 Y87 791 795 BOO 804 BO8 813 817 822
828 830 835 839 843 848 B52 856 861 865
870 874 B78 883 BB7 801 896 800 904 909
613 917 922 928 930 035 939 944 048 952
9537 961 965 970 974 || 978 083 987 991 998
00 000 004 009 013 017 022 026 030 035 039
0 1 2 3 4 & 6 7 8 9 Proportional
parts
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TRIGONOMETRIC FUNCTIONS
OF ANGLES






0° 1°
M| Sine |Cosine] Tan. | Cotan,]Secant | Coses. | M M| Sine |Cosine| Tan. [Cotan.|Becant | Cosee, | M
0 [.00000 11.9000 |. 00000 | Infinitel1. 0000 [ Tufinite| 80 0] 01745 | 09025 1 01745 {57 200{1.0001 [57.29¢ | 60
1|.00029 1 .0000 |.000290 |3437.7 | 0000 |3437.7 | 89 11 017741.9Y9%4 |.01:75 |56.3501 0001 {56.350 | 59
21.00058] .0000].00058 |1718.0] 0000 {1718.9 {58 2.01803 | 99984 {.01804 [55 441 | .0001 |55 450 58
3).00087 | 0000 ],00087 [1145.9 ) 0000 1145.9 | 57 3101832 | 90983 |. 01533 154 561 f .0002 |54.570| 57
41.00118 | .00002.00118 [849. 0000 | 859.44 | 86 41,0861 94983 . 01862 (53 708 | 0002 [53.718 | 56
& 1.00145 |1.0000 00145 (68755 |1.0000 | 887,58 | 65 S1.068ul3 99082 | onmel |52 83201 0002 [52.091 ] 55
81.00074 ) .0000F 00174 [ST2.08] 0000 |572.05 | B4 61.010200 99981 }.01920 152 .081] 0002 }52.000 | 54
71 L0000 1.00204 1491,51] 0000 |491.11 | 53 T1.01949 | 99981 | 01940 |51.303] 0007 (54.313] 51
8] L0000 1.00233 (429, L0000 [420.72 ) 52 81.01978 | .99980].0t978 |50.545] .0002 [50.558 | 52
9 ].00362 | .0000|. 00263 [381.07 | .0000 [281.97 [ 51 9| 02007 |.99580].02007 [49.816] 0002 {49.826 | 51
101.00291 199908 |. 00291 {343.77 }1.0000 |343.77 { 50 10| 02036 |. 69970 |.02636 [49 104 J1.0002 [49. 114 | 50
11 1.00320 1,99900 | .00320 {312.52 | ,0000 [312.52{ 49 111.02065 109979 ].07066 {45 412] .0002 (48,472 49
13 |.00348 |.00900 | . 00349 [286.48 | 0000 (286 48 | 44 12 ].02094 | 99478 45 147.7391 0002 |47.750 | 48
13 |.00378 |. 00378 |264.44 | L0000 {264.44 | 47 13 {.02123 1 90977 ).02124 {47.085] 0002 |47.096 | ¢7
14 |.00407 | 09990 |, 00407 [245.55 | 0000 {245 55 | 46 141.02152 | 99977 }.02153 |46 449 | 0002 |46 460 | 4¢
151.00436 | 00090 }. 00436 |229,18 [1.0000{229.18 | 45 15 1.02181 {.99970 | . 02182 |45, 829 [1.0002 | 45 84D | 45
16 |. 00465 |.909990 ), 00465 [214.80§ .0000 | 214.86 | ¢4 16].02210 1 99975 | 02211 (45 228] . 45 .37 | 44
17 |. 00494 | 99999 . 00494 224 00001202722 | 43 I71.02240| 99975 [. 02240 {44,638 ] .0002 [44.650] 43
18 }.00624 |.99990 }. 00524 [190.95 § 0000 | 190.90 | 42 8 [.02269 |.90974 1,02269 J44.066F 0002 44 077 ] 42
101, 99998 | 00553 [180.93 § 0000 1180.93 | 41 19.02268 | . 00974 | 02298 [43 5081 0003 [43.520] 41
201.00582 | 99968 100582 [171.88 10004 {171 89 | 40 201.023281. 90973 1. 02327 [42.964 {1.0003 |42 076 | 40
21 1.00011 | 00008 | 00BEL {163.70F L0000 1153,70 | 30 21{.023581,99972].02357 [42.433f 0003 |42 €45} 39
22 100640 | 99998 | 00640 1156.268 | 0000 | 156.26 | 38 1. .990711.02386 [41. 916} . 41 928} 38
23 1,00660 | 00098 1, 00069 |149.46 8 L0000 | 145.47 | 37 1102414 1. 99971 1 02415 [41 410F 0003 {41 €23 {27
34 1.00698 1.09097 | 00608 |143.24 | 0000 | 143.2¢ | 36 24 |.02443 | 99970 | 02444 40 917 0003 40930 38
25 1.00727 1,99997 ].00727 |137.51 |1.0000 | 137.51 | 35 25 {.02472].99069 | 02473 |40.436 ]1.0003 [40 448 | 25
28 1.00758 | 99097 §.00756 [132.22 ] 0000 |132.22 | 34 26 |.02501 {99968 | .0 39 P 0003 |39 978 | 3¢
27 |.00785 | 00987 F.00785 ]127.32] 0000 f127.321 33 27 |.02530 1. 99968 |, 02531 [39.506] 0003 |39 318 33
28 1.00814 | 99987 F. 00814 {122.77 ] 00001122 78] 22 28 |.02559 |.99967 60 119.0571 .0003 [39.060 | 32
20 |.00843 | 00006 £ 00844 [118.54] 0000 [118 54 | 31 29 |. 02589 1 99066 1. 02589 |38 6181 0003 {38 831 | 31
20 1.00873 |.00006 | Q0&T3 111459 |1.0000 | 114.50 | 30 301.02618 |.69966 | . 02618 |28, 138 }1.0003 |39.201 | 30
3t .999001,000021110.89 1 .0000 [136.90] 29 31 |.02647 £.99965 F.02648 (37,7690 .0003 [37.5 24
$%).00931 |,00906 |.00031 |507.423 | 0000 | 107.43] 28 321.02678 1.09964 | 02577 |37.358] .0003 [37.371| 28
33 ].00960 |. 51.00960 |104.17 | 0000 |104.17 | 27 33 1.02705 |.09963 | 02708 116.056 | .0004 |26, 27
341. 5100089 |10t.11] 0000 |101.11} 26 34 1.02734 [.99963 }.02735 |38.563 | 0004 {36.576 | 28
351.01018 |. 00605 §. 01018 98128“.0090 98.223 125 351.02763 [ 990621 02764 |36.177 1.0004 |38 .10t | 25
30 ].01047 | 90004 | 01047 |95.488] . 85.495 | 24 3081.02702 | 99961 1 02793 |35.800] 0004 135 514 | 24
37 }.01078 |. 01076 j02.008 ] | 02.014| 23 37 1.02821 | 999 02822 [35. 4311 0004 [35.445 | 23
38 |.01108. 01105 190.463 | 0001 |50.460 | 22 381.02850 (.09659].02851 [35. L0004 [35.084 ] 22
39 1.01134 §,99993 ] 01134 [88.143 ] 0001 (8%.149 ] 21 301.02879 | 99058 | 02820 [34.715] 0004 [34.720] 21
40 |.02163 [.9003 | 01164 [B5.940 [1.0001 185 948 | 20 40102908 | .9958 | . 02910 |34.3G8 |1.0004 | 34,382 20
41§.01193 . 01193 (83.843 ] 0001 |83.849 | 19 41 1.02037 1 09657 ].02939 {34.027 ] 0004 |34.042| 10
43[.01222],00092].01222 |81.847 ] 0001 |81.853 { 18 421.02067 | 09956 | 02068 133 6931 ,0004 |33 708 | 18
43 101251 | 09092 F. 01251 |79 .43 (0001 {70,050 17 43|, 6 | .99955 | 02997 133.366] 0004 |33.381 | 17
44 |.01280(,00002| 01280 |78. 128 | 0001 [78.133 ] 18 44103025 | 09054 1 05026 [33.045] .0wH |33.0601] 18
45 |.01300 1. 9090101309 176.390 |1. 000t | 18386 | 15 451 03054 | 99953 | 03055 [32.710 |1. 0005 |32.7451 15
48] 01338 |_009911.01338 [14.7 .0001 174,736 ] 14 46 |.03083 | 99952 03084 [32.421] 0005 |32 437 i4
471.01307 |, 90091.01367 {73.139] 0001 [73.148) 13 47].031121.90951].03113 132 118] _ovos 32,134 ] 13
48| 013081 90090),01306 171.615] 0001 {71.e22] 12 48].031411.90951 ] 03143 131.820] .0005 [31.926 ] 12
49 ].014251,90000] . 01425 170.153 | .0001 |70 180§ 11 49 |.G31707 00050) 03172 |31 .52BY 0005 {31.544 | 11
50 1.01454 | 09089 | .01454 |68.750 [1.0001 | 68.757 | 10 50).03199 4 09949 ].03201 131.241 }1,0005 [31.257{ 10
511.01483 | 990891, 01484 [87.402] 0001 |67 400 | @ 51 1.03226 |.99948].01230 {30.960] 0005 [10.976] @
82).01512 |.90988 | 01513 |86.105] 0001 |6.113 | § 521.03257 ] 09947 |.03259 {30 6837 ,0005 {10 649 ( 8
531.015421.00088 ) 01542 |64.858 | 0001 (64,8667 7 53 [.03286 | 90046 | 03288 [30.411] 0005 {30 478 7
B41.01571,09988 101571 |83.657 | .000t |63.664| 6 54 [.03315 1. 99045 | 03317 [30.145] .0005]30.181¢ @
55 1.01600 | 98987 | 01600 |62.490 |1.0001 |62 507 | & 55 03344 ] 09944 | 03346 (29 88211.0005 |20 849 | &
56 ].01620 | 99087 ] 01620 |61.383 | .0001 |81 301 | 4 561 03374 | 99943 ] . 03375 29.624] .0006 {29.641] 4
57 [.DI858 |.99087 | . 01658 |60.306 | .0001 [80 314} 3 571 00403 |. 90942 ] 03465 |29.371] 0006 {29.388 ] 2
58 1.01687 190086 | 01687 [50.268 § 0001 |59 274 2 58{.03432 |.99941 | 05434 |29.122] 0006 |20.130f 2
60 1.017181.99085 | .01716 |58 261 { 0001 {58.270] 1 59].03461 | 99040].00463 |28.877] oo06{28 894 ] 1
80 .01743 | 99983 |.01745 |57.200 {10001 {57.209 | © 601.03490 | .00039 | 03482 |28 536]1.0006 (25 654] ©
M (Cosine} Sine | Cotan.| Tan, | Cosec. | Socant | M M {Cawine| Sive |Cotan.| Tan. §Cosee, | Becant | M
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20 ‘;o
M ! Bine |Cosive| Tao. | Cotan. [ Becant| Coses. [ M M| Sine {Cosina| Tan. { Cotan.]Baecant | Copse. | A
0 §.03490 1.96930 |.03492 [23.634 §1.0009 [ 28.654 | 80 '0[.05234 | 90863 | 05241 [19.08T [1.0014 | 19,107 | 60
1].0851% |, 54938 1.03521 [23.309 ] .0008 | 28.417 } 50 1[.05263 | .90861(.05270(18.975] .0014 |19.002 | 3¢
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01}.139171.99027 1. 14054 [7. 1154 | 1.0008 [7.1853 | 60 011 967001 . 15438 |8.3127 | 1.0120 [6.3024 | 80
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4[.14032 | .99010]. 14173 | 055! L0100 (1263 | 56 4].15758 £.98T50) . 15058 1 . 01 .3 34
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M| Sie [Compe| Tan. |Cctan. | Secant | Cosec. | M M | Sine |Cogine} Tan. |Cotan | Secant | Casot. | M
0 80 01.22495 | 97437 |. 23087 [4.3315 | 1.0263 [4.4454 | 80
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% 34| 22458 | 97200 2131 ] 14407 D287} 2430} 26

25 35 |.23486 | 97203 | 24162 [4.1388 [ 1.0288 (4.2579 | 25
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px) 37(.23542|. 07180 . 24223 | .1283] .0280) .2476{ 23

22 38 ). 23571 ] 97182 | 24254 | . . .24251 22

21 39 . 235 Q71751.24285 | (1178 0291 2375 [ 2%
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17 43].23712[.07148] . 24408 | 0970} 0263 | .2173 |17

1.3 441, 23740 971411 24438 | . 02041 21221 16

15 451.23768 | . 971240 . 24470 (4.0847 | 1.0205 4.2072| 15

11} 46).237971.97127],24501{ 0815 .0296| ,2022( 14

3 47].218251.97120] 245311 0784 ] .0296| .1972[ 13
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11 40 [. 23881 | 07100 24593 | .0662] .6298| .1873] i1
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029 [ 54 1,24023 | 070721 . 24747 | . aanz| L 1e27] &

1020 T § 55 (.24051] .97 24778 §4.0158 10,0302 [4.1578 | &

OouG | 4670 4 56| 24070 | 070581 24800 02071 (0303 15297 4
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M | Bine |Cogine| Tan. | Cotan.! Secant | Coger. | M
0[.24192(.97029|. 24937 |4.0108 | 1.6306 (4. 1338 | 60
11.24220].07022 | 24964 § 00381 0367 .1287 69
2. 24249 |.97018] 24005 | .0309 | 1239 | 52
3.24277|.97008 |. 25025 [3.9080 | .0%08 [ .11l |57
4[.243051.97001(.250568 | .o510) .0zo9| (114458
§|.24333 | 90994 | 25087 |3.08611.0310 |4.1096 [ &5
8).24300 1 089871.25118| .9812] 0310 1048 54
T1.243004 900801 25149 6763 ) .ea11| .1001 |53
8. 24418 06973 25180] 9714 .0312] (0053 [ 62
9 [ 24446 06968} 25211 96657 .0313] 0008 | 51
L 1024474 { 069501, 25242 13,9618 {1.0314 [4.05%9] 50
1.2 96952 T3} 0568 L0314 .0812] 49
1214531 u89441 25304 .952¢] .0315] 0765 [ 48
1372455906937} 25335 | .9471| .ca18| .0718 | 47
14245871 06930] . 25368 | 423 ) 0317 | (0672 ] 48
155 24615 |.06923 ] 25397 13,9375 [1.0317 14 0625 | 45
16124043 [ 96918] 25428 | 93271 0318 0579 44
171.246721,56900 |. 25459 | 0270 .oMs} _0s32! §1
18].24700 [ 96901 . 25400 | 9231 ] .0320] .0486{ 47
181.24728 | 088047.25521 | 0184 ] 0320} 0440 41
201.24756 | 96887 |, 25552 ($.0135 |1.0321 [4.0304 | 40
20124784 | 56880 25583 { . L0322 0348 | 39
231 24813 | 06873 | 25014 | 0042 | .m23| Jo102) 38
23 1. 24841 | 06865 | . 25645 | 8094 | 0323 | .o756 | 57
245.24860 | 96858125676 | .Ae47| .0a2¢) (6211136
251 24897 |.95351 1. 25707 {3 .0025 14,0163 | 35
26124925 { 90844 | . 25738 | .8853| .0326 | .0120( 3¢
27 124953 | . 06836 1.25760 | . L0337 | L0074 [ 33
29 24082 | 0682 L8760 | .0327| 0029+ 32
291.28010 | 068221 25831 | .8713 | .0328 [3.9984 ] 31
30.25038 | 06815 | 25852 13,8667 { 1.0329 {3.9938 | 30
31 ).25066 |.g6807 |, 25808 | 8521 | .0330) .9804 | 29
12 4 25024+ .B5TH] 03301 .gRS0 | T3
331.231221 06793 |.25955 | 8838 | L0331 ps05| 27
34|.251511.06785 | 25088 | .R482| _0332| 9760 | 25
35).251701.96778 | 26017 [3.8436 [1.0333 |3.0716{ 25
381.25207 |.06771 | . 26048 0] 0334 ] 8672 24
371.25235 |.05763 |.26070 | .B345 | .0334 [ .9027 | 23
381.25263 |.06756 | 26110 0335 0583 [ 21
39]:25200 ) 06740 1. 26040 { 8254 | 03381 .e520 | 21
40].25319 1. 98741 1.26172 13,8208 [ 1. 0337 {3. 9405 | 20
41|.25348 | 06734 81631 .08 | 0451 (19
42].25276 | .pe727 | 20234 | 8118 .0338| o408 ) 15
43 [.25404 | 98719 0139 | (9364 1 17
441254331 067121, 26297 ¢ 8027 | .0%40{ 320 18
451.25480.90704 . 26328 |3 1.0341 {3,9277) 15
401.25488( 96807 | 26350 | 7938 | o341} 9234 [ 14
47].25816|.06000 . 26300 7893 | 0342 lo1s0] 13
48 |.25544 | 06688 | 26428 | 7848 ] 0343} .9147] 12
491.25573 | .o6875 |. 26453 03441 9r040 1t
501.25001 | 96867 1. 26483 (3.7730 §1.0345 [3.0061 | 20
61].25620] gassa) 28 | 7715} (o348 | p018| ¢
§2].25857].06652].26546 | 7671 ) o348 .8076| 8
$31.25085 | . 9ee45 | . 26577 [ 7e27] .0347] .m9n3| 7
$41,25713].006381.26608 | 7583 | “cadd | .aso0| 6
851.25741 | .96630 ). 20630 137530 | 1. 0340 (1.8843 | 5
56).25709 | 90823 ). 20870 | . L0349 | (8805 | 4
§71.25708 1. 988151.26701 | .7431] .50 [s7e3} 3
58|.25826 | 9a608).28733 | 7407 | (o331 8721l 2
59 ). pae00] 26764 | 7384 | L0352 | Tmsref 1
40125662 |.085021. 26 ; 1. 1.8637] 0
M |Corlne] Bine ] Cotan.] Tan. | Cosec. |Socant] M

M| Bise |Cesine] Ten. | Cotan. | Secant]| Coses. [ M
0 ].258821 96592 | 26705 {3.7320 81,0353 13.8637 | 60
11.250101.96335(.26826 [ .7277] .0053 | .B%95 | 59
2. 25838 | 86577 |. 26857 | .7234) .0354] .B553; 58
31.23066 |.06570].268°8 1 71011 0355 .8512 |57
41.25994 |.965624.26020 | 71471 .0356 | 8470 56
51.26022 [, 98555 |. 26551 J3.7104 [1. 01357 3. 8428 | 55
81.26050 | .668547]1.26582| 70621 0358 %187 | B4
T .26078{.9¢3401.27013 ) 7019 0358} .B246 ] 53
81.261071.96532]. 27044 | 8976} .0339] 830452
91.26135|.95524 §,20076 | 6933 .0180] .B263 } 51
10[.281834.955171.27107 [3.6891 [1.6361 (3.8222 | 50
111.26101 [ .963000.271381 69481 o362/ 8181 ) 40
121 26719 |.95502].27169 | .6805f .0362] 8140 48
131.26247 | G6494].27200 | 6764 ] .0363 | 8100 | 47
161.26275 [ OGI8S |, 27232 6722 .0%64 | .RQ33 |46
15 1.26203 ].96479 [. 27263 (3.6679 ] 1,01065 |3.8018{ 45
181.26321 1,90470).27204 | 603 L0366 | (7078 | 44
171,26359(.90463).27326 ] 65496 ) o367 7937 | 4n
18.26387 |.0C4561.27357 | .655¢ ] .0367] .7807{ 42
101.264151.964491.27588 | 65121 .0368] .7857 [ 41
20 [, 26443 | 964401, 27419 |3.6470 | 1.0369 [3.78318 | 40
21 |. 28471 [.96433 . 27451 | 647 B0 L3776 39
22¢.26499 |, 06423 [. 27482 | 6387 ] .0a71| .7735 ] 28
23 1,26527 1.964171.27513 | .6248] .0371| .7697 37
241.29558|.96409).27544 1 .6305F .Ga12] %657 (36
23 |.28584 | 96402 0. 27576 |3.626311.0373 |3.7617 | 35
26 1.26612 |.06304§.27607 | .6222] .0374{ .757%[34
27 [.26640 1.06386].27838 | .6181] .0375) 7518 |33
28 |. 26668 |,963781.27670 ] .6140) 0378 | .7498 | 32
28 1.26676 1.96371].27701] .6 03767 7459 | 31
301.267241.96363[.277323.8059{1,0377 [3.7420 | 30
301.267527.96355].27764 | €018 .0378) 7380 29
321.267801.96347].27795 | .59771 .0379] 704t 23
33 .26308 (.98340].27828 | .5937] .0380| 720227
34 (.26836 |.063321.27858 | 580 03811 7263 |26
35).26904 | 98224 ] 27690 |3.5856 §1.0182 [3.7274 | 25
36 (.26892|.963160.27920) .5B16] 03821 1186 | 24
AT 1.26920 | . 06308}.27052 ] 57760 0383 .7147{ 23
381.260481.96301).27683] 5736 0384 .7108 ] 22
391.260761.96203].28014 | 5698 0385 .7070] 21
401.27004 | .96285] . 28046 }3. 5656 | 1.0385 {3.70311 20
411.27032(.06277].28077| .5610| .O387] G903 19
42.27060}.962691.28100| 5578 .0387| .6955]18
431.27088).042611.28140] .5538] 0388 .cot? 17
44[.27118| 962531.28171 ] .5497] 0180} .68791 4G
45(,27144 | . 06245]1.28203 [3.6457 11,0300 [3.68401 15
48(.27172|.962381. 25234 | .5418) 0201 .e802) 14
47|.27200|.062301. 28266+ ,5378) 0392} .67 13
48 .27228 | 062220 282971 5339} 0393 ) .erivii1n
49| .27256 | 062141 258328 F .5300] .0393 [ .6689 | 11
50127284 | .96206(. 28360 [3.5261 [1.0304 |3.6651 | 10
SE[.2T312(1.06193).28301 | .5222] .6395] 5614 9
52(.273401.05190]. 28423 | .5183] 0306 .6576 E
53 |.27363 | 963%21.28454 | .S144 {1,007} 6338 ¢
54127396 | 96174]. 28486 | .5105] 0398 6502 6
95 ).27424 | 96166 28517 13,5066 |1.0399 {1.6464| §
56 |.27452|.06158).28549 | .5028 | .0390| .ed27] 4
37 [.27450].063301. 28580 | 40891 0400 .6300| 3
381.275081,0G1421.28611 | .4951) .0401| 81531 2
591,27536(,961341.28643 | .4912] .0402] .5318) 1
60 |. 27564 [ 06126 ].28574 [3.4874 5. 0403 {3.6270F ©
M [Cosine| Bine |Cotan.] Tan. ] Coses. | Secant{ M
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16° 17°
M| 8ioe |Cosine| Tan. |Cotan. | Secant | Coses.. M M| Sine |Cosine| Ten. |Cotan, | Secant | Cosec. | M
0[.27584 [.08126 | 28674 [3.4874 £1.0403 [3.6279 [ 60 01.29237 |.§5630 [. 30573 13.2708 |1.0457 |3.4203 | 60
1].27502|.08118 ] 26706 | 4838 | 04041 .6243 [ 59 11.29265 |.95622 | 30605 | .2674 | 0458 | 4170 | &9
21.27620|.96110].28737 ] 4798 .0405( .62C6 | 68 2[.29%93 |.95613 [ 30637 | .2640 | 0450 [ 4138 | 58
31.276481.06102]. 28769 { 4760} G408 6160 ( 67 3(.29321).95605 | .30668 | 2607 | 0480} .4108 | 67
4£|.27675).06094 | . 28800 | 4722 0406 6132 |84 4.29748 }. 95596 | .30700| . 461} 4073 | 56
5].27703 | . 96086 |, 28832 13,4634 |1.0407 [3.6095 | &5 5|.20370[.95588 |.30732{3.2539 | 1 0461 }3.4041 | &5
612773t |.96078 |. 28803 | 4648 | 0408 .50G0 | 64 6|.2¢4 95570 |.30764 ] 2505 F .0462| .4009 | B4
11.277591.96070F. 28895 | .4608] .0409 | .6024 | 63 71.29432|.95571 | 30798 ] 2472 0463 ] 3977 53
81,27787|.9G062].28926 | .4570) .04i0| 5087 | A2 81.29460 | 95562 | .30828 | .2438 ] 0464 | 3945 52
5 .27815].06054 ]. 28958 | 45334 0411 [ 6051 (51 9 (.29487 |.95554 |.30850 1 .2405] .0465 | .3913 | 51
10 F.27343 | .96045].28990 [3.4495§1.0412 [3.5015 | 40 10 (. 29515 {95545 1.30891 |3.2371 | 1 (466 [3.3881 | 50
11 [.27871 | 96037 | . 20021 | 44381 0413 | .B370 | 49 11].29543 £ 65538 | .30023 | .23381 .04687 | .3849 [ 49
12 f.27899 1.96029 .29053 | .4420) 04131 .5843 48 121.295711.05528 | . 30955 | .2305 % 0468 | .3817 | 48
t3].279°7 |.96021].20084 | 4233 0414 .5807 | 47 13 [.265981.95519 F 30087 | 22717 0460 ) 3785147
14].27055 | 96013 | . 20116 | 4348 .0435| 5772 ] 46 14[.29626 1,05511 | 31019 22383 0470 3754 146
15].27983 |, 96005 ].20147 [3.4208 | 1,046 3.5336 435 15, 26654 1.95502 .31051 |3.2205 [1.0471 [3,3722 | 45
16].28011 | .956971.20179 | 4271 ] 0407 | .5700 | 44 15 1,20682 | 95493 | 31083 | 2172 0472 .3660 | 44
17(.28039 [.650980 §.20210 | 4234 0418 | 5666 | 43 171.20710 |.95485 | .21115] 2130 | 0473 | .3650 | 43
18 ].28007.1.95080 . 20242 [ 4197 .0418( .5529 |42 184.26737 |.95476].31146] 2108 ) (474§ 3627 |42
19 |.28094 | .95972|.29274 | . 4i60) 0420 .C594 |41 10 ].26765 | 05467 |.31178 | . 2073 | 0475 3506 41
20].28122|.05064 §.29305 [3.4124 11,0420 |3.5556 | 40 201.29793 |.95459 | 31210 [3.2041 |1.6474 [3.3565 | 40
211.28150 (.05056 }.29337 | 40871 0421 5523 )39 21 260871 | 05450 31242 , 2008 § .0477 | 3534 |39
22(.28178 | .95048 |. 203068 | 40507 G422 | 548818 22| 29848 | 05441 . 31274 | 1975 ] 04781 3502 | 38
23 1.29206 |.85940].29400 | 4014 0423 | 5453|137 23| 20876 |.954335 |.21306G | 19421 DATE | 3471} 37
24 |. 28234 (.05031 ].20432 ) ,3877| .C424( .3418] 1% 24 |.20904 | 95424 | 313381 ,1910] 0470 | .3440| 38
251 28262 65023 ). 29463 |3.3941 | 1.0425 [3_5381 1 35 25 |.20032|.05415] 31370 [3.1877 {1.0480 |3.2409 | 35
28 }.28290|.95915 .20495] 3904 | 0426 .5348[ 134 26 1.20959 | .95407 | 314027 184 L0481 | 3378 34
27 1.293181,95907 §.2952367 (3868 ) 0427} 5311113 27 | 20987 | 95398 | 31434 | 1813 ] 0482 | .2347] 33
281.28346.95908. 20558 | 38321 (0428 827932 28 |.30015 [.05380 | 314661 .1780| 0483 | .3314]32
29 |.28374 |.95890(, 20590 ] .3705] .04281 5244 | 31 29 .30043 [.05380) 31498 | 1748 0484 .3288{
30(.28401 |.05682(. 29621 [3.375911.0429 |3.5209 | 30 a0 30070].95372 1. 31530 |3.1716 | . 0485 [3.32585 | 30
311.28420 |.95874].29653 [ 3723 04304 51751 2) 31).300u8 |.95363].31562 [ 1684 | Q488 .3224 | 29
32|.28457 | 05885, 20685 | (3CBT| L0430 5140 28 32(.301261.95154 ). 31504 [ 1852} 0487} 3194 ;28
331 284R5].95857|.297181 (2651 L0432 .Slgﬂ 27 33| 30154 | 95345 31826 | .1820 0 _04B8{ .3163 | 27
34 .285t3 | . 05840 ).20748 | 3616 0433 | 5072124 34 |.30181(.95337.31658 | 1688 F 0489 313326
351 28541 | .05840] . 20780 [3.358011.0434 [3.5037 | 25 35 | 30209 .05328].31600 [3.1556 ] 1.0490 [3.3102 | 25
26 ].28569 1.93832] .20811 | .3544] .0435] 5003 | 24 3630237 .95319].31722 | 1524 | .C401) ,3072| 24
371.285971.95824].29843 | .3509] .0436| .4969 [ 23 371 30965 |.953104.31754 | .1492] 0492 .3042| 23
38 ({.28674 | .95816] . 29875 3473 | .0437 [3.4925] 22 38 1.30292 | .p5301]. 31788 | (14603 0491 ] .3011| 22
39 |.28652|.95807].29906 | .3438] 0438 43012t 391°30320{.05293 | 31818 1420 ) 0404 2081121
40 |.28680 | .95799 1. 20538 133402 1.04;8 3.4867 | 20 401.3034% | 05284 |.31850 {3,1307 [1.0405 [3.2051 | 20
41|.28708|.g5781 }. 20470 | (3367 F L0439 L4833 ) 19 411.30375].95275[.31882( ,1366] .0496) 2021 | 19
42).28736}.95782F 30001 ,2332] ,0440| 47991158 421.30402 {.95286 | 21014 | 3334 ] 0407 .2801(18
431.28764[.05774].30033 [ .3266] 0441 | 476617 43| 30431].95267F.31046} .1303] 0498 | .2861) 17
44 ],28792).95765[.30065 | 32611 0442 4732|106 44 | 30459 ] 05248 ) 31978 [ .1271] 0499 | .2831[ 1¢
451.28820].95757].30006 (3.3226 | 1.0443 |3.4608 [ 15 45 | 30486 | 85239 |.32010 |3, 1240 [1.0500 13.2801 | 15
461.288470.05749,20128 [ 3161 ( 0444 [ 4665 | 14 46 [.30514 ) 95231 [.32042} ,1200 | 05011 21727 14
471.28875|.95740).30i00{ 3156 0445} 463213 47 | 30542 95222 32074} (1177 .0502] 2142113
43 .28903 | . 65732].301921 2121} 0446 4598 (12 48 | 20569 |.95213).32108 [ 1146 .0503 ] 2712112
49 |.28031 (05723 ].30223 | L3087 0047 4565 |1 49 |.30507 .95204].32138 ] 1115 _® L2 11
50.28059 | ,93715].30255 (3.5052 | £.0448 (.34532 | 10 50| 30625 |.85195(.32171 13,1084 11,0505 [3.2653 | 10
51|.28987|.05707|.20287 | .3017] .08 .4498( ¢ 51(.30653 |.95t86].32203 | .1053 ] .0508 | .2624{ 9
521{.29014{.05698 | 30210 [3.2983 | 0449 .4465] 8 52| 30680 f.05177] 32235 | .1e22| .0507{ .25 8
531.20042|.95680].30350 ) 2948 0450 | 4432 7 53 [ 30708 |.05168] 22267 009l 05084 .2565] ¥
54.20070|.956811.30382( 2914 0450 | 4709} 6 541.20736.95150 | 32209 | .0060] .05 L2535 &
55).20008 | . 95673 1.30414 (3.2879 12,0452 |3.4366 | & 55].30763 }.95i50} 32331 |3,0030 |1.0510 (3.2508 | &
561,29126).95664 |.30446 1 (2845} L0453 | 4034, 4 56 1.30791 . 95041 ).32363 | 0809}, 0511 | 2477} 4
571.20154 | 95656 |.30478 | 2831} ,0454| 4301} 3 57130810 .905132|.32305 | .0868) .0512| .2448) 3
58).26181 ) 95647 ) 30500 ] L2777 ) (U455 | (4268 2 58 | 30846 [.05124 ] 324281 .0838| 0513 | .2419{ 2
59 (.29209 |.95639(.30541 | 27420 (0456 | 42367 1 59 |.30874 | .95115].32460 | 0807 | .0514| 2390 }
80 }.20237.65630).30573 13.2708 {1 0437 (34202 © 60 |.30902 | 951061, 32402 13,6777 | 1.0515 (3, 2361 9
M |Cosine| Bine | Cotan,! Tan, | Cosec.Secant] M M | Cosine | Bive |Cotan.| Tan. | Cosec. [ Secant | M
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18° 19°
M| Bioa |Cosine| Tan. {Cotas. | Secant | Cosee. | M M| Bioe [Cosine| Tan, {Cotap. | Secant | Come. | M
0 ].30002 |.95106].32402 |3 1.0515 (3,2361 | 80 0F.32337 0 04382 | 54433 [2,0047 [1.0574 [3.0715 ] 0
11.30029 |.95057 §.32524 | 0748 | 0516 | .2332 | 80 B [.33584 | 04542 | 34485 | 0015] 0577 ] 0600 50
21.30957 | 05088 | 32586 | .oT16] 0317 | .2303 | 58 2).32612).94533 | 34408 [ 8087 .0578 ] .0664| 38
3130983 | 95070 1. 32588 | 0686 | (0818 | _Z27e ) &7 3(.32630 | 04522 .34530 | 8960 | 0870 | 0638 | 57
41 31052 .95070].32621 { .0AS 0519 | (2245 56 41.32667 |.04514 {34563 | 8033 | .0380 | .0612| 58
5 [.31040 | 95061 |.32653 |3.0625 |1.0520 [3.2218 | 55 51.32604 | 04504 | . 34505 {2.8905 [1.0581 [3.0588 | 55
8].31068 | 95051 |.32085 | .0595 | 0521 .2188 | 54 6(.32722 ( 94495 ]| . 34628 | 88781 0582 | 0561 54
71.31005 | osn42 ). 32017 . .05 L2159 | B3 7].32740 | 04488 | 24681 | 68511 0584 | 0335 | 53
81.31123 | 950331 32749 0535} 0823 ] 2131 ] 52 B[.327771.94476 |.34803 | 8824 | .0585] .0509 ] 52
% ].311501 95024 § 32782 . 0524 | L2102 | 1 9(.32804 [ 94468 |.34728 | 8707 | .0586] .0484 ( 51
10].31878|.05015 [. 32814 |3.0475 J1.0525 13.2074 | 50 101.328121.944571.34758 [2.8770 |1.0587 [3.0458 | 50
11].31206 32846 (04451 .0526] 204549 10 E 32859 [. 04447 ] 347911 8743 | 0588 0433 | 49
12].31233 | 04997 | 22878 | .0415] .0527| .2017 148 121.32887 | 044081 34824 | .8716] .o589! o407 48
13 ]1.31261 | g4988 | 32910} . D528 | (1989 | 47 131.32004 | 04428 | 34856 | 8689 | 0500 | .0382 [ 47
P41.31289 ) .04070 1 32043 | .0354F 0528 ,1960] 48 B4 1 32042 [ 04418 ),345889 | .B662 [ .0591 | 0357 | 48
151.31316 |.849701.22975 |3.0326 | 1.0530 [3.1032 | 45 L5 ].32060 [.04400 | 34921 12,8638 {1.0592 [3.0331 | 45
16|.31344 | 94961 | 33007 | 0296 | 0531 | 1904 | 44 161.429 R4I00 1 M54 § 8600 | L0593} 0306 | 44
171.31372 | 94952 ].33039 | .0267 | 0522 .1876 | 43 17 1.33024 | 04390 .54087 | 8582 ,0504 ) .0281 | 43
18 1.3130% | 949221, 33072 | -.0237 | 0533 _184B [ 42 18 153051 | 04380 . 25010 ¢ .8555] .0505 | .0256 | 42
19 1.31427 | 04033 . 33104 | .2 L0534 | 1820 41 19 1.33070 | .04370|.33052 [ . D596 0731141
20|.31454 1 94924 | 33136 [3.0178 | 1.0535 [3.1702 | 40 2011.33106 | 04381 |. 35085 {2.8502 [1.0508 |3.02 40
21| 314821 .940157.33169 | 0149 | 0508 | 1764 ] 39 211.33134 | 94351 |. 35117 | 8476 ) .0500 | .018L |39
22131510 | 94908 ] 33201 | .01 L5377 1736 | 38 221 33181104341 ].35150 | 84451 . L0156 38
% 1.31537 | o487 | 33233 | 0090 0538 1708 | 37 23].33180].94332].35183 | 8423 | ,0801] .0131 |37
24 |. 31565 | 048881 25265 | 0061 ] .0539 | .1681 | g 241.33216].943221 35215 | s306] .0602] .0106] 38
251.21502 | 04878 | 33295 [3 0032 [1.0540 [3.1653 | 35 25133243 1 043131,35248 {2.8370 [ 1.0603 13 0081 | 35
26 135620 | 048601 32330} . 05415 1828 | 34 261.33271 1 04303 ).35281 | 8344 ] 0604 | 0056 34
271316481 048601 33262 |2.9974 | .0542§ 1508 | 33 271.33208 | 04203 ).35314 | .8218( .0605 .0031 |33
25 [.31675 1, 04851 ]. 33305 | 0043 | 0843} 1570 32 281.33326 |.042831.35346 | 8791 _0808( .0007 |32
26 |.3t 04841 1.23427 | 09161 0544 | .1543 | 33 20133353 | .94274].35370 | .8285| .0607 [2.0082] 31
0 |.31730 832 |.33450 |2.9887 |1.0545 13.1515 | 30 A0 |.33381 [.04264 | 35412 |2.8239 | 1. 0608 [2.0957 | 30
31|.31758 [ .04823 | 33402 | 0858 | 0548 | 1488 | 29 31133408 1.04234|.35445 | .8213 | 0600 | .0933| 2%
321.317 04814 | 33524 | 0829 | 0547 | 1461 ] 28 32.33435 94245 |.35477 | ,8187] .061t| o008 ]| 28
33 1.31813 | 94805 71 .98 L0848 | (14337 27 331.33463 | 94235 35510 .B181§ .0e12] [oss4 |27
34.31841 |.04795].23380 1 .0772] (0349 _14 28 341.33400| 94228 1.35543 | 81351 .0613| 9859 | 26
35 1.31868 | 94786 1.33621 |2.9743 11,0550 |3.1370 [ 28 351.385181.94215.35578 [2.8109 [1.0614 [2.0835 | 25
3831906 [.947773.33654 | o714 ] 05814 1352 | 36 .33545 | . 94208 |.35608 1 .80/ D615 08101 24
37 |.31923 1, 94767}.33688 | . 0852 L1325 | 23 37(.335721.04196].35641{ 8057 | .0616) .9788] 23
381.21931 758 1.33718 | L0857 .0553| 1298 | 22 38 .33 94186 1.35874 | 0321 08171 .0782] 22
301.31978 1 .047491.33751 | 0620 F .055¢] 1271 21 39 1.33627 | .04178].35707 ] .8008] 081 7381 24
401.32006 | 94740 |.32783 [2.9600 [ 1.0555 [3.1244 | 20 401.33655 |, 0416735739 12,7080 {1.0809 12 9713 | 20
41].32034 7301.338K6 1 0572} 0558 12171 19 411.33682 ) 0415735772 (7954 .06 L9680 | 10
42].32061 | 04721 ].33848 | .95¢ L0557 [ 1190018 4233709 [ 04147 1.35805 | 790 | 0622 [ .9665} 18
43 |3 MT712].33880 1 L9518 . L1183 | 17 43 1.33737 [ 041371.35838 | 7903 | 0623 | .0641 | 17
44 ).32016 |. 04702 ].33013 | 04871 0558 | 1137 | 18 44 ).33764 | 04127 25871 7873 | .0624 ] .0617( 18
457.32144 1. 04503 | 33045 (2.0459 |1.0560 |3.1110] 15 451.33792 . 94118].35904 (2,7852 [ 1. 0625 |2.9593 | 15
46 1.32171 |, 04084 |.33078 | .0431] .0561 ] .1083 | 14 484.33810 (. 94108 ] 35038 | 827 | .os28 | .0560 | it
47 |.32199 | . 04674 §.34010 0562 0157 | 1D AT [.338461.94098[.35969 | .7801| o627 | o545 )13
48 1.32226 | 04665 1.34043 | .9375] .0563 | .1030[ 12 48 1.3387¢1 94088 | 360021 .7776 | 0828 | .9521 ] 12
LIRS L4655 1,34075 | L9347 .0565] 1004 | 11 49 £.33901 104078 §.36035] 775 .06 04071 11
501.32282 1 946468 | 34108 |2.9319 }1.0566 [3.0977 | 10 501.33928 | 940681 36068 12,77 1.0630 |2.9474 | 10
511.32300 194637 | 34140, 02 L0567 | 00511 9 511.339561.640581.36101 .7700] .0832] .g450 ]
52].32337 | 94627 |.34173 | .8 L0568 | .0925F 8 521.33965 [.04049].36124 | .7a7S| J0833] o428 §
53 ].32364 | . 94618 ). .9 L0569 | .0808f 7 531.34011 £.940399.38167 | .7650) 0634 | .9402| 7
$41.32202 | 04608 ]. 34238 | 9208 ) .0570! .0872[ & 54 |.34038 ). 04020 . 38194 { . 762 0835) .9370| 6
551.32610 1.945991.34270 12,9180 [ 1.0571 [3.0846 | 5 551.34065 1. 0401936232 {2.7500 | 1.0838 [2 9355 | &
561.32447 [ 94500 3.34303 | _015: L0572 | 08201 4 56|.34003 |. 0400 ] 36285 7575 .063 332 4
57).32474 | 04580 34335} .g125] 0873 0793 ] 3 57].34120[.93000].36208 ) 7550} .0838| .9308] 3
581.32502 { 04571 |, 24368 | 9097 | .0574 | (0767 2 58 |.341471.9308¢ | .28331 [ 7528 | o839 .9285] 2
59 1.32520 | 04561 [.344001( . 0575 | .0WUL] ) 501.341751.03070 | .36364 | .75 L0841 ) 02611 1
60 |.32557 | 04352 | 34433 12 9042 ] 1.0576 [3.0715 | o© 601.34202 1.93060 1.36307 (2. 7475 [ 1.0842 [2.0238] ©
M |Cosive | Bine |Cotan.| Tan. | Cosec. [Secant| M M | Cosloe| Bloe | Cotan.| Tan. | Cosos, | Secant | M
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20° 21°
M| Bine {Cosine] Tan. | Cotan. | Becant Cosee. | M M1 Sioe |Cosine| Tan. {Cotan.| Secant| Cosct.[ M
0. 34209 |.09960 | 28307 J2. 7475 [1.0642 12,9208 § 60 0.
1].34220 | .0%080 | . 36430 .7450] 0643 )] 92131 4 1.
2(.342871.03040 |. 36463 ] 7425 | 0644 | L0191 5% 3.
31.34 03930 ).384p8 | 7400 | .0645 ] 0108 | 57 1]
4134311 [.93029 1 .36329 | 7378 | 0646} 0145156 41.
51,3412 019].38563 [2.7351 |1.0647 [2,0122 [ 55 5.7
8].34356 [.03900].36505 | .7326 | .0648] 0008 | 54 6!,
71.34303 |.03809 ) . 36028 { T3 0650 L0078 ) 54 7).
8}.344211.93880.36601 | 7277 .0651{ 0032 52 al.
0 [.344481.93879 F. 36694 | 725 06521 .00 | &t 9l
10|.34475 .03869 §.36727 (2.7228 |1.0453 |2. 50 10].
11).34502 | .93859].36360 | . L0654 ¢ (8283 | 49 1.
12| .34530].03849 }.36793 | (7170] Q435 | 890 | 43 12].
13 ].34587{.93830 | . 36826 | 71551 .0658 | 0937 | 47 Il
14 {.34584 {.03829 [.36850 1 7130 0658 4915145 14
15 (.346121.93819 | 36892 [2,7106 |1.0659 |2.8802 | 43 15
16 |.34639 {.03809].36025 | .7082] .0060| 8869 H4 18
17[.34 03799 ].30088 | 7088 | .0¢ol | 8810 [43 17
8 |.34603 [.03780 | 38001 | 7033 ] 0662 | .8R24 142 18
19[.34721 [.93779].37024 | .7 L0663 | 8801 | 41 19].
20|,34748 |.93769 | 37057 | 26985 11.0864 |2.8773 | 40 207,
21§.34775].93758 |.37090 | 6961 | .0660 | .8758 |39 21
22 [.34803 |.03748].37123 | . L0687 | 8743 | 38 22
23 1.34830 |, 03738 |.37158 | 6013 | .Ouo8 | 8711137 23
24 ).34857 | 93723 | 37100 | 6889 | .0660 | 8588 |34 24
25 |.34884 |. 93718 ].37223 |2.6845 |1.0870 |2.86n6 | 35 2%
26 1.34912 | 93708 ].37256 | .684L| .0ATL| .B634 {34 26
271.34939 { 03098 |.37280 | G817 0673 | 8621134 27
28 1.34968 | . 03687 ].37322 | 6704 | 0474 (8549132 28
291.34993 | .03677|.37355 | .6770F .Qu75 | BSTT |31 2
30 |.35021 |.036867 |.37388 |2.6746 11,0676 |2.R334 | 30 30).
31].35048|.93657 |.37422 | .6722] .0677| .8532| 29 31
32 [.35075 |.03647].37455 | .6600 ] .0678] .8510) 28 32
331.35102(.93637 |.37488 | 6675 ] 0070 | 8488 |27 33
34|.35130|.036268 | . 37521 06811 8458 | 20 24
351.35157(.03616 ). 37554 12.6628 [1.0682 (2.8444 | 25 5
36(.35184 |.936068}.37387 | 6004 | 0683 { .B422{C 34
371.25211|.03508).37621 | 6581 | .0684 | 84001 23 a7
38 1.35239 |.03585].37654 | . .0685] .8378( 22 38 |.
30 [.35286 [.93575).37687 1 L6534 | 0686 | 8358 21 39,
40 [.35203 | .035651.37720 [2.6511 11.0638 |2 8334 ( 20 40t
41].35320(.935550.37754 § 6487 | (0689 8312 19 411,
42[.35347 £.93544 137787 ] 8404 | 0630 | 8200 18 421,
43 ].35375].93534|.37820 | 6441} 0651 | .8269( 17 €3],
44 1.354 93524 |.37853 | .6418) .0692| 8247 |18 4"
451,354291.03513 | 37887 12.6304 11,0604 [2.8225 | §§ FLAR
46 1.35456].03503].37920; . L0065 | L8204 | i4 45 |.
471.35483 1.93403].37653 | .6343 ] .0c06| 8182 (13 471
48 |.35511.934821.37086 1 6323 | .0607 | 8160 £2 481
49 [.35538 {.93472] .35020 | .6302] .0598 ] 81341 I 491, E
50|.355651.034620 33053 [2.6279 11,0649 [2.8117] 10 50 R N
51.35592|.93451].3808G | 6286 ] .070L ] 4098 9 511.37218].02818].40098 | 4939 ] 0774} 6869} ¥
521.35619|.93441].38120] 6233 | .Q702] .BOT4| 8 52|.37245]. 92805 | 40032 42181 0775 6819 8
§31.35647 |.934311.28153 | .62107 0703 ] 8033} 7 $3|.37272|.92794 | 40168 | .4897] 0776} 6830 | 7
54 1.35674|.93420].28186 | 6187 ] 0704 ] .BOJ2} & 54 .37209 }.92784 | .40200| 48761 0778} .6310] &
551.357011.93410].38220t2. 6164 [ 1,005 |12.8010] 5 55 0.3726].92773.10233 {2.4855 |1.0779 j2.6791] &
561.35728 |.03400 ) .38253 | 6142 | 007 ( 7960 | 4 561.37353 ] 82762} 40767 ] L4834 [ .0780] 6772} 4
571.357551.933894.38286 | 6119 | 0708 .7uug| 3 371.37380|. 92751 | 40301 | 4813 ] L0781 67524 3
581.357821.933 383201 6006 ] 0700 JHT| 2 5837407 |.02740].40335 ] .4702] 0783 | .6713Y 2
§01.358101 93368 |.38353 | .6073 | .0710) .7428| 2 50| 37434 | . 92779 | . 40369 | .4772) o784 | .6Ti4] 1
60 | 45837 | 93358 |.38386 2.6051 11,0751 2. 7u04{ O 60 [ 37468 | 92718 ] 40403 J2.4751 F1.0785 [2.6605 | ©
M | Cosing| Hine [Cotan | Tan. | Casec. | Secant| M M [Cosine | Bine | Cotan.] Tao. | Cowee. | Secant | M
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22° 23°
M| Sine |Cosine| Tao. | Cotan. | Secant | Cosec. | M M| Bize jCosine| Tan. |Cotan. | Secant | Cosee. | M
0 }.37461 |.92718 |. 40403 [2.4751 |1.0785 12,6695 [ 60 0].39073 |.02050].42447 |2.3558 [1,0864 [2.5593 | 60
1[.37488 ] 92707 {.40436 [ .4730] .0787 | .6675 | 59 11.39100(.62030 [.42482 | ,353g¢| .0865 | .5573 |59
2(.375141.92896 | 40470 47091 0788 | .6656 ] 58 2(.39126|.02028 . 42516 | .3520) 0866 .5558 | 58
3137541 | 92686 . 40504 | 4635 0789 § 6037 {57 3|.39153 [.02016] . 42550 550t | .0868 | 5540 |57
47 37568192675 ].40538 | 4608 f .0790| .6618156 4].39180(.920051 42585 | 3432 0860 | .5523 | 58
5 1.37505 1.92664 | . 40572 {2. 4647 [1 0792 {2,.6599 | 55 51.39207.91993 |. 42619 12.3463 [ 1.0R70 (2 5506 [ 55
6 .37622 1. 92653 | . 406661 4627 | .0793 | .6580| 54 81.39234.91082] 4u654 | .3445| 0872 5488 [ 5¢
T | 37640 | 02642 ] 40640 | 4606 | .0794 | .6561 | 53 71.39260).01671].42688 1 .3426 [ 0873 | .5471 |53
81.37676 | 92631 1. 40571 | 4586 | .0795| .6542 |52 81.39287 | .91530] 42722| 3407 | .0874 | .5453 | 52
9F.37703 02620 |.40707 | 45651 0797} .0521 ] 51 9(.39314 .91048] 42757 3388 | .0876 (| .5436 (51
10[.37730 |.92609 |. 40741 2 4545 |1.0798 {2.6504 | 50 10|.39341).91936(.42761 (2.3,60 | 1.0877 12.5419 | 50
11[.37757 {.92508 § 40725 | 4525 | 0799 | .6485 | 40 11(.39367|.01025].42826 | ,3350) .0878 | .5402{ 49
12 [.37784].92587 | 40809 | 4504 | .0801 | 6468 ) 48 121.393941,91913 | . 42860} .3332] .08R01 .5184 | 48
13 (378111, 92576 [ 40843 { 4184 | .0802 | 6447 [ 47 13 (.39421 [ . 91902].42894 | .3313 1 .0881] .5367 (47
14 | 37818 § 92565 | 40877 | 4463 | 0803 | 6478 [ 48 14 |.39448 | .01R91).42920 ] ,3294] 0882 .5350 | 46
15 |. 37865 1.92554 | 40911 [2.4413 |1.0804 [2.6410] 45 15|.39474 |.91879 | .42963 |2.3276 § 1.0884 12.5333 | 45
16 [.37892[ 92543 | 40045 ] 44231 0806 | .6391 [ 44 16.39501 .91868 |. 42908 | ,3757 | .0885| ,5316 (44
171.37019|.92532] 40979 1 4403 | .0807| .8372| 42 [7(.39528 ,91856|.43032| ,3238| .0886 ] 5703 43
18 1.37046 (92528 { 41013 ] 4382 | .0808 | .6353 | 42 18 |. 39554 [,01845 |.43067 | .3220| .08B8 | .5281 (42
19 1,32972 . 92516 41047 4362 | .0810 | .8335{ 41 19 [.39581(.91833 |.43101 | .3201 | .0883 | .525¢ 4t
201.37999 |.02499 ] 41081 |2.4342 [1,0811 [2.6716 | 40 24 |.30508 | 01822 .43136 [2.3183 | 1.0801 [2.5247 | 40
21 |.38026|.92488 . 41115 4322 | .0812{ .6297 |30 217.3965 1. 0i840].43170) 3164 ) .0892( .5230]39
22(.38053 1 92477 | 41149} 4302} 0813 ] .6279 |38 22(.39661 | .91798].43205 ) ,3145] ,08-3 | 5213 ;18
23{.38080[.92406]. 41183 | .42821 .0815{ .6260 |37 23 1.39688 [ 91787 ].43230 | ,3127] .0845 | .5196137
24 138107 [ 92455 ] 41217 | 42621 0816 .6242 | 26 24 (,397151.91775| 432741 .3109] .08%6 | 5179138
25 ) 3BI34 | 92443 |. 41258 [2.4242]1.0817 [2.6222 | 35 251.39741].91764 143308 [2.3000 | 1.0897 [2.5163 | 35
26 1.38161 [.92432 ) 41285 | 4222 0815} ,6205]34 26 [.39768 [.01752] 43343 ] .3072| .0899( 51461 34
27 £.38188 |, 02421 ] 41319 | .4202] .0820] .6156 ]33 271.39795|.91741].43377 ] .3053 | .0600) .5129 |33
281 38204 . 02480 | 41253 | 4182 .0821 | 618832 28 1.30821|.91729|.43422| ,3035] 0902 ,5112 )32
29 1.382411,92399 | 41387 | .4162] .08 6150 | 31 20 39848 | 01718]. 43447 3017 |-, 0903 [ 5095 | 51
30 [.38268 ) Q2IAB |. 41428 |2.4142 ]1.0824 [2.6131 ] 30 30 |.39875 ) .01706.43481 [2.2008 | 1.0904 |2.5078 | 30
31 (38295 . 92377 | 41455 | 4122 .0828| 6113 |20 31|.39901 | 91694 [.43516 [ ,2¢80] 0906 | .5002 )29
32138322 £ 02266 ) 41489 ) 4102 .082 | .6005 [ 28 32|.39928 |.01683 [ 43550 26621 .0007 | .5045 |28
33 |.38349 [.92354 | 415241 4083 | .08°8 | .6076 | 27 33 (.39955 [.91671|.432B85( 2944 .0908 | ,5028 | 27
341.38378[.02343 ] . 41558 ] .4 0829 | .6058 | 2¢ 34 [.39981 | 91659 | 43620 .2925] .09t | 5011 |26
351.38403 ,92332|.41592 |2.4043 [1.0830 [2.6040 [ 25 38 .40008 [ o648 .43654 {2.2907 [1.0981 |2.4995 | 25
36.36420 | 92321 1.41626| .4023 } .0832] .6022 | 24 367.40035 |.91636{.43689 | .2889 ] .0913 | 497824
37.384561.923100 41660 | 4004 | 0833 | .6003 | 23 37[.40061 [ 91625].43723 | 2871 | .09l4] 496123
39| 38483 | 92299 ) 41504 | D084 | 0834 | .5985] 22 38 |.40088 | 91613 (. 43758 | .2853 | 00151 .4945] 22
39 |.38510 192287 [. 41728 | .3064{ .0836 | .5967 | 21 30 |.40115]1. 01601 | . 43793 | .2835| .0G17| .4928 )21
40|.38537 | 92276 [.41762 [2.2945 | 1.0837 [2.5049 ] 20 40|, 40141 ].91590].43827 [2.2817 [1.091%8 j2.4912§ 20
411.38564 | 92265 ). 41707 | .3025] 0838 | 5931 |19 41| 40168 | 91578 . 43862 | 2799 F .0920] .4895( 19
42138501 | 92254 | 41831} 3906 0840 .3913 |18 42(.40195 | 01566 .43807 | 2781 ] .0921] .4870 )18
43 1.38617 |. 92242 . 41865 | 3886 | .08411 589517 43 (.40221|.91554].43932) 2763 | .0922§ .4862 )17
44 ) 38644 [ 92231 | 41899 | 3867 .084 3877 18 44 (. 40248 |.91543 ] . 43966 | .2745] (924 48481 14
45 ) 3B6TL |.92220[ 41533 |2. 3847 |1.0844 §2.5859 | 15 45|.40275 | 91531 ].44001 |2.2727 | 1.0925{2.4829 | 15
461.386081.92200F 41968 [ 3828 | 0845 5841 14 46 (.4030L |, 91519} 44036| 27091 0927 | 4813 | 14
47].387251.92197 | 42002 . LO%48 | 58211 47| 40328 |.91508]. 44070 26911 .Co28 | 479713
48 1,38751 | 921867 .42036 | 3789 ) .0847 | 5805 |12 48 | 40354101406 44105 [ .2673 | 0923 | 4780 12
49 1.38778 1.02175].42070 | .2770) 0849} 5787 1} 49 |. 403511 QL1484 | 44140 (2655 .0931 | 4704 | 1}
50.38805 | 62164 | 42105 12.3750 [1.0850 [2.5770] 10 50| 40408 [.91472].44175 2. 2637 [1.0932 |12 . 4748 [ 10
511.38832 | 421521 42139 | .3731) .ca@s51{ .5752] ¢ 51 1. 40434} . G1461) 44209 . 2619 .0934 | .4731( 9
S21.28859 1 92148 ] 421731 .3712] 0853 ) .5734| 8§ 521.40461 |, 914491 44244 ) 2602 0935 | .4713( 8§
53 F.38886 [ 92130 422071 3692 | .0R34 | .5716] T 53 (. 40487 | 91437144279} 2584} 0936 4699 7
S41.38002).02118 . 42242 ] 3673 0055 .5690f @ 54 [ 40514 |.01425|. 44314 .2566F 0948 | 4683{ &
55138909 | 92107 | .42276 |2.3654 |1.0857 [2.568L [ & 55| 40541 |.91414F 44349 (2.254811.0939 12 4666 ] 5
5G| 18966 1.92096]. 423101 2635 08587 5663 | 4 561 40567 | G1402F 44383 .25314 0941 | 4650 4
57 920841 42344 | 3614 ,0859] .5646] 3 57 |.40594 | 91350} . 44418 ,23131 0942 .4634| 3
58 1.390191.97073 | 42379 { 3507 | .0861] 8628 2 58 | 406701.91378 | 44453 | 2495} 0943 | 4618 2
591 39048 | 970621 42413 | L3577 (048621 5610 1 59 | 40647 | 51365} 44488 | 24787 0045 | 4602 1
60 | 39073 1.02050 [ 42447 [2.3558 }1.0864 [2.5503 | © 60 |.40674 |.91354 |, 44523 12,2460 | 1,0046 [2.4580 O
M | Cosioe [ Sive | Cotan.| Tan. | Cosec, | Secant | M M [ Cosive| Sine | Cotan.} Tan. | Cosec. | Secant | M
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M| Sice [Cosioe|[ Tan, ] Cotan. ] Secant| Cosee.| M M| Bive |Cosive| Tan. {Cotan. | Secast [ Cosec. | M
0. 40674 | 91354 | . 44523 [2.2460 {1 0046 [2.45868 | 60 0].42262 [.90631 | 4662 |2.1445 [1.1034 12.3662 | 60
1|.40700 [.91343 | 44588 | .2443 | .0948| .4370| 59 +|.42288 |.00618 | 46666 | 1420 | 1005 [ 3647 | 59
2|.40727|.01331 ] .44893 ] .2475] 0940 | .4554 ] 58 2|.42314 |.90606 |.46702 | .1412] 1037 | .3632 ) 58
31.40753 |.91319 ). 44627 ] .2408] 0051 | 4338 ] 57 3 |.42341|.90594 | 46737 ] 13961 ,1038 | .}A1B | 57
41.40780|.91307 | . 44662 ) 2300 | .0052| .4522]150 4| 42367 00581 |. 467721 1380 .1040] 3601 | 54
51.40808 | 91205 ] .48697 [2.23723 | 1.0953 |2.4306 | 55 5 |. 42304 |.00569 | . 46808 |2.12 1.1041 {2.3588 1 55
&].40833 |.91283 ] 44732 | .2355| 0935 4490 | 54 6|.42420 | 90557 1. 46843 | 1348 . 1043 ] 3574 | 54
71.40860|.91271]. 44767 | 2338 0956} 4474 83 7|.42446 |.00544 | . 46879 | 33310 1014 ] 3559 | 53
8| 40886 { 91260].44302 | 2320 095§ | 4458 | 52 B|.42471|.00532]. 46914 | .1015] 1046 3544 | 52
01.40913 | .91248].44837] 2303} 0950 | .4442}51 ¢ |.47499 | .n0520%.46850 .1209 ] .1047] 3330 51
101.40039.91236|.44872 |2.2286 [1.09G1 12,4476 | 50 10 ].42525 | .00507 | . 46985 |2.1283 [1.1045 [2.3515 ] 80
1 |.40066 |.01224 | 449071 2268 f 0062 | 441140 11 ].42552|.00405 |. 470210 | 1267 1050 | 350149
§21.40092 [,01212}.44942 ) .2251] 0063 | 4395 |48 12(.42578 1 .00483].47056] 1258 ] 1052 | 348G |48
130.01019 | 01200 . 44077 | 2234 ] 0985 4179 1 47 §31.42604 [ 00470 | 47092 | .1235] .1053 | 34721 47
14| 4104561188 | 45012 | 2216 .09GE| 4303146 14 [.426101 90458 | 67127 | L1719 ] 1055 3457 1 46
1541072 }.91176] 45047 [2.2199 |1.09G8 {2.4347 | 45 15 1.426571.90445 | 47163 |2.1203 |1.1056 |2.3443 | 45
16{.41008 1.911641.45082 | .2182| 09691 4332 | 44 1642683 1.60433 | 47100 | (1187 | 1058 | 3428 | 44
17].41125|.911520.45117 | L2165 0971} 4316 | 43 175.42700 ] 90421 | 47233 L1171 1053 | L3414 | 43
18], 41151 | 91140 ].45152[ 2147} 09727 .4300| 42 181.427361.90408 | 47270} .1155) 1061} ,3390 | 42
19 1. 41178 | 91128 | . 45187 [ ,2130] .0w73 | .4285 | 41 191.42762 | 003961 .47305 | (11391 10621 .3385 |41
20[.41204 | 91116 ). 45222 [2. 2013 [1.0075 [2.426% | 40 20 |.42788 | 90383 ]. 47341 |2.1423 |1, 1004 [2.3374 | 40
20 1. 412304 91104 ) .45257 | . 0976 4254 | 39 21| 42815 [ .000711.47376{ 1107 .} .33561 39
22| 41257} .01092].45242 | 2970 | 0078 4238 | 3% 02 | 42841 | 90338 | 47412 1082 ] 1067 | .3342| 38
23 |.412841.91080].45327 | .2062] .0079| 422237 2% 142867 | 00346 . 47448 | 1076 ] .1068 | .3328 |37
24 | 41310 | 01068 ]. 45382 . L0981 | 4207 3G 24 | 428911 90333 F.47483 | .1060) .1070| .3313 1 3G
251.41337 {61056 ). 45397 [2.2028 | 1.0952 |2.4181 | 35 25 |.42920.90321 | . 47519 |2.1044 ]1.1072 {2.3209 | 35
2641383 | 41044]. 45432} (2011 ] 0084 4176 |34 26 |.42945| 80308 | 47535 1038 | .1073 | 3285 )34
271.41399 | .01032].45467 | 1604 | 0085 ) 41601233 27|.42972|.90205 . 47590 L1013 ] 10751 .3271]M3
28| 41416 |.91020].45502 | 1977 | .09B6 | 4145 |32 28 | 42068 | .002831.47628] .099 076 | 3286 |32
26 [ 41443 191008 ] 45537 L0988 | (4180} 31 29 |.43025F 00271 |.47662 | 0081 .1078 | .3242|31
30 [.41460 90996 ] . 45573 |2. 1943 | 10983 |2.4114 | 30 30 |-43G51 | .90258 | . 47697 |2.0965 |1.1079 (2.3228 | 30
L] 41496 | . 00084 | 45608 | 192 L0901 | 4099 |29 31[.430771.90246 |.47733 | .0050| 1081 3214 |20
32|.41522,90072] 45843 | . 19 0092 (4083 | 28 121 43104 | 00233 | 47760 | 0034 .1082) .3200] 28
33| 41549 | 00960 ) 45878 ) (1892 | 0994 | ,4068 |27 33 % 41130 | 90221 | . 47805 | .0918| .1084] 318827
a4 | 415754 9004B | . 457131 (1875 0095 4083 | 24 44 ].47156 | .00208 | . 47840) 0903 1085 .3172[ 26
45| 41602 ! 50936 | . 45748 |2.1859 | 1.0997 12,4037 | 25 a5 | 43182 | 00146 ] . 47876 12.0887 | 1.1087 [2.3156 | 25
36(. 41628 ].00024 | 45783 | (1842} _0098| 402|124 26 | 43703 [ 00183 1.47912] 0872} 1088 | .3143 | 24
37].41654).90011].45810 | .1825§ .1600{ .4007 | 23 37 |.432351.00171 |. 47948 | .08) .1 S| n
381.41681 |.00809].45854 | 2808 | .1001{ .3982| 22 38 |.43761|.00158 | 47983 [ .0840] .1092| .3115 |22
30 (.41707 |.90887 ] 45889 ) .1762] 1003 ] .39768 (21 39! 43287 | 00145 }. 48019 ) 0825 .1083 | .3101 |21
4041734 |.90875 |, 45924 |2.1775 11,1004 [2.3061 { 20 40| .43313 | 90133 |. 48055 ;2. 0800 {1.1005 |2,3087 | 20
4} |.41760 [.90863 §. 45960 .1 L1005 1 L3946 18 41|, 43340| 001204 48001 ] 0794 ] 1006 20731 19
42141787 {90851 | 45005 | .1741] 1007 | .3431 (18 42 . 43306 §.90108 | 481277 0778 ] .1008| 205071 18
431.41813 {20830 | . 46050 | .1725| .1008| .3916] 17 43 |.e3702 | .90005 | 481621 0763 | 1099 | 3048 | 1T
44 | 41839 { 008268 . 46! L7081 L1010 3001 ] 16 44 1.43418] 90082 | 48198 | .0747| .1101] .3032 16
&5 |.41866 | . 00814 | 46101 [2.1692 |1.1011 )2.3838 ] 15 45 1.43444 1.90070 ] . 48234 |2.0732 |1.1102 [2.3018 | 1§
46| 41802 .p0802] 46836 1675 1013 ] L3871 |14 4643471 | 00057 | . 48270 | 0717 1104 30041 34
47| 41919 (. 00790 46171 | 1888 1014} 3856 | 13 47 |.42407 | .90044 | .48306 | .0701| .1106] 2890} 13
48[ 41945 1. 00778 46208 .1 1016 ) L3R40 12 48 | 41521 ] p0032|.48342) .0686] .1107] 297612
49 5. 419721.90765 | 4542 .1625) (1017 ) 3826 11 49 | 43549 ].90010 . 483781 06711 1600 2062} 11
50].41998 |.90753 ] . 46277 [2.1600 1 1.10t9 (2.3811 { 10 so! 43575 ] .90006 |, 48414 |2.0655.[1.1110 {2.2049 | 20
51(.42024{.00741[. 483121 .1502§ .1020] 37964 9 51| 43602 |.80004 | 46449 | .0640) .1112| 2935 9
52 (42081 | 00729 |. 46548 | .1578] .10224 37811 & n2 | 43628 [.800B1].48485 | ,0625| .1113| .202% 8
33 (.42077 |.90717].46383 | .1559| .1023 | 3768 | 7 57 |, 40854 | B90GH | . 48521 | .06 A118] .2007) 7
54 |.42103 |.00704 | . 46418 { 1543 | 1025} 375l ) 6 54 .4-6801.89956 | 48557 | 0594 [ 1116 .28 ] &
5542130 |.90002 | 46454 12,1527 |1.1026 [2.3736] 3 25| 43706 ].80043 | 48592 {2,0570 |1.1118 |2.2880] &
561 42156 ] 90580 ).45¢489 | L1510} .1028 ) .3721] 4 56) 43732 | 8oo30|. 486207 (0564 | 1120 (2866 4
571.42183 |.00668 . 45524 | (1494 ] 1020 | .3706] 3 57| 43°50].80918] 48665 ] .0548] .1321} .2853| 3
581 42200 1.90655 ] .46560 | 2478 ] 1031} .369L} 2 58| 437851, 89y05 | 48701 | .053: 11231 L2839 | 2
59 1.422351.00643 ] 46595 ¢ (1461 [ .1032] 3677 1 50| 47811 [.89802 | 48737 | .0518] 1124 2825 ] 1
60 |.42262 |.00631 | 48631 2. 1445 | 1.1034 [2,3662] O 60| 438371 80879 | 48773 2. L1126 |2.28521 ©
M | Cusine| Sine |Cotan.| Tsn. | Cosec. [ Secent | M M | Cosite| Bine |Cotan.| Tan. | Covee.|Socant| M
65° 64°
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26° 27°
M| Sine |Cosine] Tsg. | Cotan. | Setant | Cosee, | M. M/ 8ine |Cosive} Tan. | Cotan. | Secant | Cosee, | M
0(.4383T | .80879 773 12.0503-11.1126 |2.2812 | 60 01.45399 | 80101 §.60952 [1.0626 11.1223 {2.2027 | 60
1|.43863 | 80867 1.48805 | .0488 | .1127] .2798{ 50 11.45425( 89087 [.50980 1 9612 1225} 2014 | 59
2] . 43889 [ 89854 | 48845 | L0473 | .1129{ 2784158 2 |. 45451 |.80074 | 51026 9598 | .1226] .2002{ 54
J1.43015 [ 80841 |. 48881 | 0458 .1131] .2771]57 3{.454771 89081 |.51062 | 9584 | .122 1989 | 57
41.47942 | 89828 | . 48917 | 0443 | ,1132] 2757 { 84 41.45503 | 80048 151009 | 9570 1230} .1477 | 56
5 |.43968 | .89%15 | . 48953 |2.0427 [1.1134 |2.2744 { 85 §1.45528 [.80034 | 51128 |1.9555 | £,1231 [2. 1564 | 55
6 |.43994 | 89803 |. 48080 | 041 .11 27301 54 G| 45554 | 80021 |.51172( 95421 1233 .1952 | 54
71.44020 |.827001 40025 | 0307 1137} .2717153 7(.43580 (. 82008 [. 51209 | 9528 F ,1235| .1939 (53
8| .440461.89777 . 49082 [2.0382 | .1130 ] .2703 | 52 B [.45606 | 88995 ] .512451 0514 ] 1237 .1927( 52
8 44072 | 80764 | 49008 | .0B6T | .1140] .2690 | &1 9. 45632 89981 [.51293 1 p500] .12381 1044 |51
10 |.44098 [ 85751 | . 49134 [2.0352 |1_1142 12,2676 | 30 10{.45658 | 88968 |.51319 |1.9486 11.1240 (2.1902 | 30
11144124 | 89739 ) 49170 ] 0338 1143 2681 {49 111 45684 | BBG554.51056 | 0472 1242} 1889 [ 49
121.441501.89726{.49208 | .03 A4 .2650 148 121.45710.886421. 51793 | 9458 [ 1243 | .1877 [ 48
13 |.441771.89713 | . 49242 | ,0308% 1147 | 2636 ) 47 13).45736 | 8BG28 1 51430 | 0444 | 1248 1865 | 47
14 |.44203 | .89700].49278 | .0293 1148 | 2623 [ 46 14 }.45761 | 88615 ).51466 | 0430 | 1247 .1882 | 46
13 [. 44220 | 89687 | 49314 [2.0278 |1.1150 (2.26101 43 b5 [, 45787 | 88902 1. 51503 1. 9416 f1.17458 2. 1840 | 45
16 | 44255 [ 89674 |. 49351 1 0263 | .1151) .2596 | 44 t6{.45813 1.88838 [ 51540 . 9402} 12501 1828 | 44
17 |.44281 | 89661 |. 49387 0248 _1153] .2583 |43 17(.45839 {.85875].51377 .9288 | ,1252] 1815 42
18 |.44307 | . 80649 |. 49423 ] 0233 ] .1155] .2570| 42 18 | .45865|,888621. 51614 | 6375 1253 .1R03 {42
19 [.44333 | . 896368 | . 40450 1 0219 | 115 L2556 | 41 10|, 45891 [ 83848 1.51650 [ 9368 | .1255| 17911 41
20 |.44385 | 89623 J. 49405 12,0204 11,1138 |2.2543 | 40 201.45017 [ 88815 [.51687 |1.9347 |1.1257 [2.1778 [ 40
21 1.44385 [ 80610 F 49532 | .0189§ .1150 | 253039 211.45042| 88822 F. 51724 | 9333 ) 1258 1766 [ 39
2344411 [ 80507 5 40568 | (0174} .1161] 2517 |38 32 1.45968 | .BBS0B[.5E761] 9319 12801 1754 | 38
23 1. 44437 | . 89584 | 40604 | 0150 | .1163 ) 2503137 231.45994 | .88795].55798 | 030614 .1262] .1742 37
24 | 44483 | .895TL | . 49640 014 L1164 | L2490 (36 24 | 46020 | BR78L].51825] .9292 1264 ] 1730 38
25 | . 44489 | 89558 | 49677 12.0130 |1.1166 [2.2477 | 35 25 1.46046 | B8768].51872 [1.9278 11.1265 ;2 1717 3%
20 | 44516 | 86545 | . 49713 01151 1167 ] 2464 | 34 261,46072 [ 88755].51509 | .9264 | 1267 170534
27 | 44542 1.895321 49740 | 0101 ) (1189 245133 27 |.46097 | 88741 ] 51946 | 9251 1269 | 1693 | 33
28 . 44368 | Aos19 49785 | .o08a ] 1171 .2438 |32 28|.46123 | .88728 }.51983 | .0237 | .1270[ .1681 ] 32
30 1.44504 | 80508 |.49822 ) 0071 | 1172 .2425 |31 20 |.46149 | 88714 ).52020 9223 ) .1272| .1669 | 31
30 |. 44620 | .BD493 | . 40858 |2.0057 §1. 1174 [2.2411 | 30 30|,46175 1 88701 ) 52057 [1.9210]1.1274 |2.1657 | 30
311.44646{ B04BO|. 49804 | D042} 1176 ,2308 | 29 311.46200 | 88688 ).52094 | 9196} 1275 .1645 | 29
32|.44672 | .90467 | . 40031 | 0028 .5177] .2388 [ 28 32 |.462261.88674[.52131 | .9182] .1277]| .1633 | 28
33 1.44608 | 89454 ). 49067 | 0013 | 1170 | 23722 33 1.462521.68661 [.52168 | 0169 | .3270 | .1620 27
34 1. 44724 |. 80441 1.50003 (1.99981 .11 L2350 | 26 34 |.46278 | .88647 (. 52205 9185 (1281 .1608 | 26
35 |.44750 7 804287 50040 11 9934 [1 1182 [2.2748 | 25 35 1.46304 | 88634 [.52242 [1.0142 [1.1282 [2.1506 ) 25
36 | 44778 |.89415] 50070 0060 § .11847 2333 [ 24 36|, 468330 .88620) 52279 | 9128 .12841 .1584 [ 24
37 |.44802 [ .80402|.50113 | 9035} 11851 .2320] 23 371.463551.84607 ) .52318 | .9ti5¢ .1286] .1572| 23
38 |.44828 | . 80380 | .50140 [ ,9040] .1187] 2307 [ 22 38 |.46351].88503 }.52355{ ,9101] .1287] 1560 22
A9 [ 44854 [.80376 ] .50185 | .9928 | 1189 2204 | 21 39 |.46407 [.88580.52390| .poss | .1289| .1348( 21
40 | 44880 ,80363 |.560222 |1.9912 [1.1190§2.2282 | 20 40|.46433 | .88566].52427 {1.9074 |1.1291 {2,1536 | 20
4144006 . 80350 ). 50258 | 08971 (1192} .22691 19 41 1 46453 ( 88553 1. 52464 .9061 )] 1203 ] .1525| 19
421.44032|.89337|. 50205 | 9883 .1193 | .2256 |18 42} 46484 | 88339 ].52501 | .9047] .1294} ,1513| 18
43 | 44958 [ 80324 | 50331 1185 | .2243{17 43 | 48510 88526 ] 52538 ] .9 L1206 | L1501 |17
44 | 44084 |.80311].50368 | 0854 ( .1187 | 2230116 44 |.46536 | .885120.52575§ 902 L1290 L1480 | 16
43 |.45010|.80208 | . 50404 [1.9840 11,1198 [2.2217( 15 45 |.46561 | .BB499 F. 52612 [1.9007 11,1209 |2.1477 | 35
46 |.45036 . 80285 | 50441 | (9825 1200 .2204 ( 14 46 1.46587 | 88485}, 52650 | 8903 | 1301 | .1465 | 14
47 |.450621,80272| 504771 9811 ] .1202| .2192| 13 471.48613 | .88472].52687 | %080 .1303 | .1453 | 13
48 1. 45088 1 89258 | 505141 6707 3203 | .2179 ] 12 48 | 46630 |.884581.52724 1 .BO67| .1305| .f441{12
49 1.45114 | .8D245].50550 | .9782| .1205| .2168) 11 491, 46664 1 88444 ].52761 | .8 L1306 L1430] 11
50|.45140].89232|.50587 |1.9768 |1.1207 {2.2153 | 1D 501.46690}.884311.52798 |1.8940 |1,1308 (2.1418 ] 10
51|.451661.802191.506231 9754 1208 .2141]| 9 511 487161.884171.52836( 8027 | 1010 .1406] 9
52|,451911.80204|. 50860 9730 ) .1210| 2128 | 8 52|.46741].884041.52873 ] .6913] .1312) .1394] B
43 |.45217 1.80103 |.50608 | .9725] .1212| .2115] ¢ 53 |.48767 | .88390) .52010] .8e00] .1313 ) .1382} 7
54 |.45243 {.89180].50733 ] 9711 .1213| .2103| & 54 |.46793 | 8R376|.52047 | 8887 .1315] 1371} €
65 ).45260 | 80166 |.50760 11.9607 11,1215 |2.2090] 5 55 |.46819}.88363 | 52084 |1.8873 |1.1317 [2.1359 | &
L8 ].4520% 1.891 508 LH683 Y (1217 2077 | 4 56 |.46844 | .883481.53022 | .8860) .1319| . 1347} 4
87 |.45321),89140}.50843 | 96681 .1218 | .2065] 3 57 1.46870{.88336).5305% | 88471 .1320( .1335] 3
58 | 45347 1.80127 | .50879 | 9654 .1220| .20521 2 58 1.46806 | 8B322).53006 | 88341 .1322| (1324 2
591.453731,80114 | . 50016 | .9640] 1222} .2039| 1 50 | 46021 | 88308 1.53134 | .B820] .1324] .1312| L
00345399 1.89101 |. 50052 |1.9025 | 1.1 & 1] 60 | 46947 | .882051.53171 |1.8807 §1.1328 {2.1300| ©
M |Cosine | Sine |Cotan.| Tan. | Coasee. |Secant| M M |Cogine| Sina [Cotan.] Tan. | Comee. |Secant| M
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28° 29°

M| Bine |Cosine| Tao. | Cotan.| Secant | Coec. | M M| Siae |Cosine| Tun. | Cotan.] Setant | Cesec. { M
. -

o |.46047 | 88005 153771 |1 8807 [1.17°%8 0 [. 48481 [ 87462 | 55431 [1.8040 15,1433 12,0627 | 60
O iiaets et ot ened I HS 5 31145506 | 87448 | 55460 | .8028 | .1435 | 0618 | 59
2{.46098 | 88267 | 532451 87211 ,1320 58 2( 48532 1.87434 } 55507 .BOIG | 1437 { .0605( 58
30.47024 . 88254 | 53283 | .gvoaf L1301 57 3(.48557 [.87420 ) 55545 | L8003 1 1439 | 0584 57
4|.47050 | 8824063320 | 87541 .1333 56 4.48583 | 87405 ).555€3 | .7991( .1441[ 0583 | 58
5| 47075 ].887261.53358 {1.8741 1. 1724 55 5].48608 87301 | 55621 [1.7970 | §.1443 |2.0573 | 55
6| 47101 | 88213 | 53305 | .e7o8) L1136 4 6|.48633 [.87377].55650 | 7066 | .1445] .0562 | 54
4|.47127|.88100 | 534321, B715] 1338 51 71.48659 | 87363 |.55697 f 7954 1446 .0551] 53
8|.47152|.88185] 83470 | 87202} (10 52 8 |. 48684 [, 87040 | . 55705 1 L7942 1448 0540152
o | 47178 | 88171].53507 | (8889 ] Lindt 51 9 |.48710 1 87335 | 55774 | (79304 14501 .0530 ] 51
10| 47204 | 88158 | . 52545 [1.8876 |1.1243 50 10.48735 1.87120 | 55812 |1.7917 {1.1432 [2,0519 1 50
11].47279 | .881441.53582 | 9663 1145 49 11|.48700 },873061.55850 | ,7005{ .1454] .05 49
1247255 | 88130 |.53619 [ 86501 1347 48 12148786 [ 87202 | 55x88 | (78031 .1456[ 0458148
13 |.47251|.88117 | . 53657 | .BS3T| .134¢ 47 13 {49811 [ 87278 ] 55026 | 7881 | 1458 | 0487 |47
141.47506 88103 | 53694 [ (8624} _1350 3 14 |.28837 | 87264 | 55064 | .7368] 1450 .C476 (48
15.47332 | 88087 | 53732 [1.8611 [1.1352 45 151.48562 |.67250].56003 ;£.7856 |1, 14€1 |2,0466 | 45
16 | 47357 B8075).53769 | 8598 1354 44 10 (48887 [ 87235 ].56041 1 7844 1463 ) 0455 | 41
17147283 | 83061 | 53807 | 8585 13536 43 17.480t3 | 87221 ] 56079 | 7832 | 1465 .0444 |43
18 1.474C0 |.88048 | 53844 | 85721 .1357 42 18 [ 48038 { 87207 ) 56117 ] 7020 1467 | .C434 | 42
19 |.47434 1 88034 |. 538821 8559 ] 1359 4l 19 |.48964 { 87193 | 56155 | 7808 | 14691 0423141
20 |.47450 |.880201.53019 |1.8548 [1, tas1 10 20| 48989 | 87178 56154 |t/7795 {1.1471 {2.0413 | 40
21 | 47486 | 83006 |. 53957 { .8333 b 13¢5 30 21 [ 40014 871641 56232 [ L7783 | 1473 | .0402 | 39
29 [.4%511 1 §79%21.530951 .8520] .1%45 I8 221 45040 | 87150} 56270 7771 .1474 ] .0392}38
23 |.47537 | 87979 ].540321 .8507 | 1366 37 23 b 49065 | 87156 | 56709 | L7759 | (1476 | 038137
24 147562 ) 87965 | 54070 | .8495[ 1368 a6 24 49090 | 87124 ) 56247 | (7747 (1478 037036
25 |.47539 |.87951 | 54107 |1,8482 11,1370 35 251.49116 [.87107 |.56185 [1.7735 | 1.1480 [2,0360 | 35
26 |.47613 | 87927 ].54145 | .8469] 137 34 26§.49141 [ 87003 ) 50424 | (7723 | (1482 034934
27 |. 47630 [ 87923 |.54183 | 8458} 1373 33 271,49166 [ 87078 | se462] 77111 1484 [ L0339 |33
28 | 47665 | 87509 | 54220 | _B423| 1375 3 oR1.49192| 87064 | 56500 768091 1486 032032
29| 47600 |.87895 | .54258 | .8430| 1377 35 200 49217 87050 56539 { 76871 .1488| 031831
30| 47716 (.87882 | .54795 [1.8418 [ 1.1370 30 301.49742 | 87035 ).56577 |1.7675 {1.1486 [2.0308 | 30
31{ 47741 | B7868 | .54333 | 84051 1381 29 31{,49268 | .£70210.26616 | .7663] .1401} 0297 | 29
32 [ 47767 |.87854 | 54371 8392} 1392 28 321.49203 | 87007 | 56654 | 7651} .1493] 0287 )28
33 [ 47792 | 878401 54408 | 8370 1384 27 23] 49518 | g6002| 56692 | .7629] .1405] L0276 )27
34| 47518 | 87826 ] 5444 { (A367 ] (1366 26 34,4943 | .B0S78]. 56731 [ 7627 1 1497 | .0266 | 26
355.47844 | 878121 54484 [1.8354 | 1.1188 25 25{.49369 | 86964 | . 56769 [1.7615 [1.1409 {2,025 | 25
36 ).47869 [ 87708 1.54522 [ L8341} .1300 24 58 1.49304 | 86949 ].56808 [ .7603 | .1501| .0245 | 24
37 | 47805 [ 87784 | .54550 | ,8320) 1391 23 37149419 |,869351.56848 f 7501 ] .1503 | .0235] 23
38 | 47920 (.87770 | . 54597 | .8316] ,1593 22 38 .49445 [ 86921 ] 56885 [ .7579] .1505 | (0224 22
30 |.479461.87756 | . 54635 | 83031 1365 21 50 .49470 | 86906].56023 | .7567] .1507 | .0214 | 21
40).47971 | 87742 }.54673 (1.8201 11,1347 20 30 . 49405 | .8GRO2 ] 56062 [1.7555 [1.1508 12,0204 | 20
4147997 | 87728 |. 54701 | L8278 .1399 10 41] 49521 | 86877 ].57000 1 7544 .1510] 0194 ] 10
42| 48022 | 87715 ).54748 | .8205| .1401 18 42].49546 | 80863 | 57030 [ .7532] .1512] 0183 | 18
43 {.48048 | 87701 ].54786 | 8253} 1402 17 43 |.49571 |.86h49 | 57077 ,7520] 1514 0173 )17
44| 48073 | 87687 54824 | 8240} .140 1% 44 (.49508 ( ao834 | 551161 7508] 1518 (0163 )16
45| .45000 | 87673 | 54862 |1,8227 }1.1406 15 45(.49622 ( .B6820).57155 |1.7496 [1.1518 }2.0152 | 15
46 [.48124 | 87659 . 54900 15] L1408 1 48! 49647 [ 86505 ].57193 | 7484 .1520] (0142 | 14
47 . 481501.87645].54937 | .8202) .1410 13 47| 49672 86791 ] 57232 | 7473 .1522] L0032 13
45 [ 48173 .87631 ] .54975 | 81901 1411 12 48| 49697 [.84776].57270 | .7401] .1524 ] 0122 )12
45 | 43201 |.87617],55013 | .8177| 1413 1t 49 (. 40723 | 86762} 57300 | 7449 1526} 0011} 11
501.48225 | 87603 | 55051 {1.8165 | 1.1415 10 50|.44748 ] 867481 .57348 [1.7437 |21.1528 [2.0101 | 10
51|.48252 [ 87588 ).55089  .8152] .1417 9 517.49773].86733 }.57386 | 7426 1530} 0091} 9
52 1.48277 | 8757455127 | 81401 L1419 8 521 49798 86719 }.57425 | 7414 15831 .0n81] 8
53 |.48303 1 87560 .551686 | .B127] .1421 7 53 },49823 {86704 [ 57464 | (7402 .1533] 0071} 7
5448328 |.87546|.55203 | 81154 .1422 6 54 1.45949(.86690 | 57302 | .73%0] .1585( .0061] @
55 | 4ua5e | w732 58241 |1om102{ 101424 5 55[.40874 | 86675 | .57541 [1,7379 J1.1537 [2.0050¢ &
56| 48379 {67318 ].55279 | .B090| .1426 4 56! 4980¢(.86661].57580 ) 7467 ] 1518 | .0040| 4
57 | 48405 | 87504 | .5545t7 | 8078 ] 1428 3 57| 49924 .86646] 57618 { 7355 .1541| 0030 3
58 | 48430 | 87490 |.55355 | 8065 | .1430 2 58| 499501.86632] 57657 | .7344 | .1543| .0020| 2
59 i 4B4557.87476 | .55393 1 .8053 | .1432 1 59 1.49975 |.86817].526961 .7332]. 1545 | .00.0] 1
80 | 48481 | 87462 { 55431 |1.8040 [1.1433 0 60 ].50000 |.86603 |.57735 |1.7320 | 1.1547 [2. 0
) P

M |Cosine| Bine |Cotan.} Tan. | Cosec. | Secant | M M | Cosive | Bige ]Cotan.| Tap. | Coses, | Becant | M

61° 60°
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M | Sine |Cosine| Tan. | Cotan.| Becant| Cosec. | M M| Sine [Cesine| Tan. |Cotan. | Sucast | Cosec. [ M
0 [.50000 [.86603 [.57735 [1.7320 | 1.1547 |2.0000 | 80 0/.51 85717 |.60086 |1.6843 [1.1666 {1.9418 | 60
1{.50025 [ .BESR8Y 87774 1 | L1549 11,9990 | 59 14.5152 | .85702].60126 | 6632 .1668 | 9407 [ 59
2|.50050 | 85573 | 57813 7297 .1551| 9080} 58 21.51554 | 85087 ].60165 | .6621| .1670| .9307 | 58
3].50075 | .Bs550 | 57851 | 7286 .1553 | 0070 5T 3151578 | 85672 ].60205 | .6610| .1672| 9388 | 57
4].50101{.86544 | 57890 | 7274 1865 | 996058 41 51603 ) 85657 | 60244 | .65 L1674 | L9378 [ 56
51.50128 | .86530].57929 |1.7262 | 1.1557 1.9950 | 55 §1.51628 | 85642 | 60284 |1.6538 |1.1676 [1.9309 | 53
6 (.50151 ( 86515 | 57968 | 7251 .1550 | 004054 6(.51653 | 85627 | 60324 | .6577) .1678 | .9340 | 541
71.50176| 865001 58007 | .7236| .1561F .9030( 53 7|.51678 | 85612 | 60263 | 6566 f 1681 | .9350( 53
8] 3020t | 86456 ] 58046 | 7208 [1562[ .9020 (52 8(.51703 |.85507 | 60403 | 6555 ¢ 1683 | o341 |52
9.50226 | 864711 58085 | .7216] 1564  .0910) 51 9(.51728 | 85582 | 60443 | 6544 | .1685 [ 9332 ] 51
10{.50252 [ 86457 ] 58123 |1 1.1566 [1.9900 | 50 10].51753 | 85566 |.60493 |1.6534 |1.1687 [1.9322 | 50
11 |.50277 [.86442] 58162 | .7103| 1568 | .9890 | 49 bL{.51778 85551 |.60522 | .65 L1689 ) 9313 149
12| 50302 | 88427 | .58201 | 7182 1570} .0880 )48 12(.51803 | 85536 .60562 | .65t%| .18011 .93C4 |48
13(.50327 | 86413 | 58240 | .7170] .1572} 9870 |47 13 {.51827 | .85521] 60602 | 65011 .1603 | .9205 |47
14 |.60352 | 86308 | 58279 | 7150 .1574 ] .9860 | 40 14{.51852 | 85506 ].60642 | G450 1695 | 0285 | 46
15.80377 | BA3B3 | 58318 (1. 7147 | 1. 1576 }1.9850 | 45 15].51877 | B5491].60651 {1.6479 [1.1697 11.9276 {45
16(.50402 | 86369 1 58357 | 71361 .1578 ) 0840 44 16].51902 ) 85478 |.60721 | 6409 | . 1690 | 0267 | 41
171.50428 | B6354 | 58306 | 7124} .1580 ) 083043 17|.51927 | 85461 | 60761 | .u458 | .1701 | 5258 | 43
18 1.50453 | 86339 | 58435 | 7113} .1582| 982042 181.61952 | 85446 |. 80301 | .6447] 1703 | 9248 42
1050478 | 86325 | 58474 | 7101] (1584 [ 0811 |41 19 (51977 [ 85431 | 60841 | €436 .1705| .9239 41
20.50503 | 88310 ].58513 |1.7000|1.1588 |1.5801 | 40 20 (.52002 [ #5416 | 60881 116425 |1.1707 [1.9230 | 40
21|.50528 | 86205 | 58553 | 7079 | 1588 | .¢7ot |30 21 {,52026 |.85400 |.60920 | .6415) .1709| 922130
231.50553 | 96281 | 58501 | .7087] .1500| .0781 (38 221.5208] | 85385 |.60000 | 64041 .1712| 921238
23[.50578 | 86268 | 58630 | 7058 8502 077137 231.5%076 | 85370 }.61000 [ 6393 ) .1714 | 9203 |37
24 [.50603 | 86251 | 58670 | 7044 ] 1594 | 676136 241.52101 | 85355 ).6r040 [ 6383 ] 1716 .9193 |36
28 | 50628 1.86237 | 58709 1. 7033 [1.1508 |1.8752 | 35 25].62126 ] 85340 | 61080 |1.6372]1.1718 |5.9184 [ 35
26 (.50853 1 86222 | 58748 | .7022] 1508 974234 261521511 85325 [ 61120 | 6361 .1720] ..9175 |34
27|.50670 |.86207 | 58787 | 70101 .1600( 973233 27182175} 83309 [ 6160 ] 6350} .1722( .9160 | 33
26(.50704 | 88102 [ 588268 | .6998] 1602 .0722 (32 281.52200 | 85204 | 61200 6330 1724 015732
20|.50720 | 8e178 65 | 6988{ (1604 | 0713)31 29 |.52225 [.85279 ) 61240 6329} 1726} .9148 |31
30|.50754 | 56163 | 58004 |1 6077 11.1508 |1.9703 1 30 30(.52250 | 85264 |.61280+|1.6318 |1.1728 [1.4139 | 30
31|.50719 | 86148 | 58944 | .69 L1608 | 9693 | 29 31(.52275].85249].61320| 63081 1730 9530 29
42 [.50804 {86133 | 58933 | 6054 ] 1810| 0683 {28 32 (.52209 | 85234 |.61360 | 6297 | .1732} .0121 | 28
33(.50820 |.80118 1, 59022 | 043 ] ,1812| 007427 33 |.52324 | 85218 ).61400 | _6286) L1734 911227
34 B6104 [.50061 | 6931 ] 1814 | 0664 | 28 343.523491.85203 | 61440 ] 6276 1737 .9102{ 26
35(.50879 |.85080 [.59100 [1.6920 11,1615 |1.9654 { 25 357.52374 | 85188 | 61480 {1.6265 [1.1739 |1.9093 { 25
361 .86074 | 56140 09| L1618 | 9645 ] 24 36 |.52398 | 85173 ],61520| 62550 1741 | 9084 [ 24
37(.50829 | 36050 | 50179 | 6898 | ,1620 | .6G35 {23 37(.52423 [ 85157 1.60560 [ 6244 | 1743 007523
38 | 50054 | 86044 § 59218 | . .1622| 9625123 381.52448 [ 85142 | 61601 | 6233 .1745| 9066 | 22
39 |.50079 ;86030 | 50258 | 6875 | .162¢ | .98i6 |21 391.52473 | 85127 | 61641 | 6223 | (1747 | 9087 (21
40].51004 | 860151, 50207 |1 6864 [1.1624 [1.9606 | 20 40|.52408 | 85112 ] 61681 [1.6212 |1.1740 [1.9048 | 20
41].51029 ], 50338 1628 1 9508 | 10 4% ].52522 [ 85006 |.61721 | .6202] .1751] .9039 (19
42].51054 | 85085 ] 50378 6842 | .1630) 9587 f I8 421 52547 95081 J.61v61] .6101] 17531 .9030( I8
43 1.51070 | B5970] 604151 .6831] .1632| .0577 |17 431.52572 |, 85068 [.61801 | .6181] 17564 .9021 117
44].50104 } 85055 | 50454 | .s820] .1634) .0568 )18 44 152507 | 85050 61842 6170 1758 | 9013 16
45|.51129 | 88041 | 68494 |1.6808 |1.1636 |1.9558 | 15 45(.52621 | 85035 .61882 [1.6160 [1.1760 1.9004 | 15
48|.51154 | 85026 | 69533 | 707 ) .1638 | 0540 | 34 46|.52646 | 850201 61022 | .6149¢ 1762 8095 [ 14
47).51179 | 85911 | 50572 | .ev86] .1640| 9530 |13 47(.52671 ) 85004 | 61962 .6130F .1764 | .8986 (13
48 ].51204 | 85806 | 50812 | .6775] .1642| .9530}12 48[ 52695 [ B4989 |.62003 | .6128] .1766 [ .8977 (12
40 [.51229 | 85881 1] 67644 .1844 | 9520 11t 49| 52720 84974 |.62043 | 8118 F 1768 | .8948 [ 11
50|.51254 | 85865 | 50681 [1,6753 11,1640 |1.0510] 10 50(.52745 | 84059 | 62083 11,6107 |1.1770 [1.8959 [ 10
§11.50270 1 858511 50730 | 4742 .1848| 080t | @ 511.52770 84va3|.62123 | . 1772) 8950 9
52].51304 | .85 59770 | 6731 ] .1850| 0491 | 8 52|,52794 {84928 | 62164 | 6086 .1775| 8041 B
53 .51320 | 85821 | 60800 | .6720] .1882 | .p482| 7 531.52819{ 54912 |.62204{ .6076] 1777 .80a2] 7
54| 51354 | 85806 | 69849 | e700] 1854 0473 | 6 5452844 | 24807 | 62244 | .6068] 1779 | 8924 | &
55].51379 | 85701 | .59888 |1, 1.1656 [1.0483] & 55 1.52868 | 84832 | 62285 {1.6055 §1.1781 /1.8915] &
56| 51404 | .B5777 | 59928 | 84871 1658} 8454 4 56].52803 | 848661.62325 | .e045 ) 1783 | .8e06] 4
57|.51429 |.85762 |.50067 | 64787 16801 0444 3 57].52018 | 84851 .62366 | .0034 | 1785 | .88¢7 ] 3
58|.55454 |.85747 | 60007 | .66865] .1662{ .9435] 2 581.52942| 848361.62406 | .4024 | 1787 | .8s888| 2
59 |.55479 | 85732 | 60046 | 6654 [ .1o64] .0423) 1 39 (.52967 | 818201.62448{ 6018 ] 1790 8879 | 1
60 [.51504 |.85757 | 60086 (1.6643 | 1.1666 f1.8416] O o0 |.52092 |. 84805 |. 62467 1 1170218871 ©
M | Cosine] Bine |Cotan.| Tun. | Cosec.|Becant | M M 1 Cosine | Siva {Cotan.| Tan. | Cowes. | Secant | M
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M| Sino |Cosine| Tan. | Cotan. | Secant | Cosce. | M M | Bive [Cosine| Tan. |Cotan. | Secant | Cosec.j M
0 (.52093 | 84805 | 62487 |1 1.1792 11.8871 | 60 0] 54464 | 21867 | 64941 [1.5350 |1.1024 [1.6361 | 80
1].53016 |.84789 |. 62527 [ 3993 .1794 .8892 59 1].54488].83851 ) 64982 | .5389] .1926| .R352| 59
21.53041 |.B4774 . 62568 .59§3 L1798 1 8833 |58 2(.54513 | .B3835[.65023 | .5379 .1028 | 8344 | 53
31.53060 |.84758].62008 1 5972 .1798) .B344 (67 354537 | 83819765065 | .5369{ .1930| .8336 | 57
4|.53000[.84743].6264¢ | ,5962] ,1800F 82,6 |56 4| 545611 83804 .65106 | .5359) .1933| .81 36
s | 53155 | 84728 | 62660 [1.5u5211.1802 1.8827 | 55 %1 Sese0 | ga7es | 65148 105350 |1 1935 |1 8320 | 55
6.53140).84712].62730 | .594}{ .1805| ,BS18 |54 o8| .54610]. 83772 65180 | .5340] .1917| 8311 | 54
71.53164].84697 ].62770 | 5931 1807 | .8809 | 83 7|.54634 |.83756] 65231} .5330) .1939 | .8303153
8 (.53189|.84081 628_[] 592 L1809 | (8801} 52 8|.54850 {.83740] 65272 | 5320 .1042| 8295 | 52
9|.53214 |.B1666 | 6285L | .50L0 | 18111 8742} 51 9. 54683 | 37240 65214 1044 | 8787 81
10 .53238 . 84550 ].62802 11,5500 {1.1813 (1.8783 4 50 10} 54708 |.83708] 65355 [1.5301 {1.10468 |1.8279 | 50
11.53203 |.84635].62033 | 58301 (1815 .B775 ) 49 11(.547321.83692(.65397 | .5291§ .1948 | .8271 ] 40
ol 53288 | .84619].62973 | 5880 .1818| .87CG | 48 121.54756|.83676] 65438 | 5282 .1951 | .8263 |48
131.53312 | .84C04 . 60014 | 58691 1820 | .B757 |47 13}.54781 | .83660] 65480 | .5272] .1053 | .8255] 47
14153337 | .84588 | .63055 | .5B39¢ .1822| .8749] 448 14 }.54805 | 83644 }.65521 | 5262 .1955| .8246 | 46
15 |-57361 | 54573 ].63005 |1.5849 1.1824 [1.8740 | 45 157.54820 | 83629 | 65663-11.5252 11,1038 11.8218 | 45
16 |.53386 [.84557 | 63136 | 5819 .1826| .B73L| 44 161.54854 | 83613 ] .65 V52431 L1960 | B230) 44
17].53411].84542].63177 ] 5829 1828 | .B723 [ 43 17] 54878 | 83597 ] 65646 | 5233 | .1962| (827243
18 |.57435 | 84526 |.63217 | 5818 1831 ) .RT14 {42 18] 54002 |.83531] 65688 | 5223 F .1964 | .8214 | 42
18 |.534n0}.84511 ﬁ"&ZSB 58081 183 87 41 19 |.5492681.83565 | 65729 | 5214 1967 | .R208{ 41
20 (53484 | 84405 | 63200 || 578 |1.1835 [1.8507 | 40 20 | 34951 ].83549 | 65771 |1.5204 |1.1069 |1.8198 [ 40
21 |.53500 | . 84479 | . 63339 }5788 L1837 | 8688 | 38 2t ).54975.83533 ] 69813 | (51954 .1971] .8190| 39
22| 51533 | 84464 | 63280 | (5778 .1839] .86807118 22 | 54999 | 83517 6854 | 5185 .1974 | .8182 (33
23 |.53558 | . 84448 | . 62421 | 5768 1841 .Sn'{l a7 23 | 55024 {83501 | 65896 | 61753 1076 8174 [ 37
24| 53583 |.84433 |.634G2 | (5757 .1844] 8683136 24 1. 55048 |.83485] .65938 | .5186] .1978] .B166 |36
25|.53A07 | 84417 | 63503 [1.57.7 | 1.1846 11,8054 | 35 25|.55072 | 82460 ] 65980 1.5156]1.1980 [1.8158 | 35
2653512 | .84402 | 63543 ¢ 57371 1848 .8646( 34 26 | 55007 { 534531 60021 ) 5147 .1983 | .8150( 34
27 1.53656 | .84186 | 63584 | 5727} .1850| .8037}33 27| 55121 | 83437 } 66063 | 3137 1985 | .8142] 33
2§ ) 53681 | 84370|.6362> | 5717 (18521 .8629 | 32 28 |.55145 | 82421} ec105 [ _s127] .1987| 813432
29 (.53705|.84355 | .63666 | .5707§ .1835{ ,80610131 29 |.55180 | .83405 }.66147 | 5118 .1990( .8128] 31
30 |.53730 [ .84339 | .63707 |1.5607 | 1.1857 [1.8611 { 30 30| 55104 388 [ 66188 [1.5108 |1.1592 [1.8118( 30
311.53754 |.84323 | 63748 | .5687] .1859 | .8603 | 29 31/.35218 |.83372] 66230 | 5099 ) .1904 | .8110( 29
321.53779.84208 [ .63780 | .5677) .1861| 8585 28 32(.55242 | .B3356|.66272 | 5089 1997 | .8102] 28
33 {.53803 [.84292).6383C| .5667 | .1863 | 8386 ( 27 33|.55206|.83340 | .66314 | 5080} 1509 .8094 (27
34| 53328 | 84276 ].638711 5657 .1860} .B578 (26 34 |.55201 | .83324 [ 668356 | .5070§ .2001| _80B& |26
35 (.53852 | .84261 | .63v12 |1.5645 | 1.1868 {1.8560 | 23 35(.55315 | 83108 |.65398 |1.5061 |1.2004 [1.8078 | 25
30.53877 | 34245 ].62953 | 5636 .1870| .Ba61 (24 381.55330 [ 83202 | 66440 | .5051 [ .2006  .8070 | 24
37|.53001 | .84220 ) 63904 | .5626] .1872| .8552( 23 37].55363 [.83276 | 68482 | 5042} 2008 | .8062 ) 23
38,53020|. 84214 ].64035 | .5G16| (1874 | .8344 | 22 38 |.55388 | 83260 | 66524 | .5032] .2010( .g8054 | 22
39 |.539501 84195].64076 | 5606 ] .1877| .BA35 |21 39 |.55412 | 83244 |.66566 | .h023| .2m3| 8047 |21
40,|.53975 |.84182].64117 [1.5596 | 1.1879 [1,8527 | 20 401.55436 |.83228 F.66608 [1.5013 11.2015 [1.803¢ | 20
41F.52009 |.84187 |.64158 [ .5586| .1881{ .B519[ 19 41 .55460|.8%211 [ 66 L5004 2017 | 803K 19
4271.54024 |.84151|.64199 | .5577) .1883 | .B510| 18 421.554841.83195 | 86692 | 4594 | ,2020( .B023} 18
43 | 54048 |.84135 | .c4240 | .5567 ) .1886) .B502( 17 431.55500].83179] 66734 ] .4985| .2022{ 801517
44 |.54073 | .B4120].64281 | 5557 ) .1888) .B493 |16 84 |.555331.83183 ] 667761 .4975] .20%4 ) 8007 (16
45].54097 | .B4104 | . 64322 [1.5547 | 1. 1800 (1.8485 | 15 51.55557.83147] 66818 |1.4966 }1.2027 11.7999 | 15
4654122 | .B4088 | 64363 | ..5537 | 1802 | .8477 | 14 6(.555811.83131] 6680604 .4957§ .2029] 7992 14
47 54146 | .84072|.64204 | 5527 5894 | .B468 |13 47).55005].83115)] .66902] .4947F .2031] .7984113
48 1.54171|.84057 | . 644481 5517 (1897 | .8460| 12 48|.556297.83008 | 66044 ] 4938} .2034f .7576 |12
49 }.54195|.84041 | . 64487 | .5507 F .1809| 845211 49|.55654 1.83082 | 669867 4928 2076 7948 (11
50} 54220 .84025 . 64528 [1.5497 |1.1501 |1.8443 | 10 501 55678 1.87066] 67028 12.401911 2039 (1 7940 10
$1| 54244 | 84009 | 64569 [ 5487 ] .1003 | .8435] 9 511.55702 [ 83050] 670717 .4910] 2041} .7953{ ¢
521.5426% | 03993 | 646101 5477 .1906( .B427| 8 521.55726 [ .8s034) 67113 ,4900] .2043] 79451 8
53 |.54203 |.83978].64652 | 5467 .1808 | .8418f 7 $3}.53750(.83017] 67155 | 4891 .2046| 7937 7
54 |.54317].83962| . 64603 | .5458} .1610) .B4i0| & 54 (.55774(.83001] 67197 ] 4881 2048 Tu29] 6
55 ,543421.83646 ] .64734 [1.5448 |1.1912[1.8402] & 55 85709 1.8B2095] 672398 487211.2050 |1, 79211 &
56 |.54366 | .83930 | .64775 | 5438 ) 1915 .B3G4] 4 56| 55823 | 82a69] 67282 4963 .2n53 | (7014 4
571.54301 |.83914 [ . 64817 | 5428 ] .1917) .8385} 3 671.53847 | 82952) 67324 4833 .2055] .7y06] 3
58! 54415 |.83899 ] . 64858 | .5418§ .1919] 8377} 2 581 55871[.82036) 67306 | .4Sad | 2057 7848} 2
50 |.54439 |.83883 ].64599 § B408} 1921 .8369f 1 591 55895 | 82920| 67408 ,4335] .20R0 ) 7891} 1
60 | 54464 |.83867 |.64941 {1.5399 |1,1924 (1.8360f © 60 [.55919 [.82004 | 67451 |1 4826 [1.2062 (1.7882( ©
M | Cosine | Bine |Cotan,| Tan, | Cosec. | Secant | M M |Cesine| Sine | Cotaw.| Tan. { Cosss. |Secant| M
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M | Bine {Cosine}| Tan. | Cotan. | Secant | Cases. | M M| Sioe | Cosive| Tan. |Cotan. | Secant | Copen. | M

af. 0[.57358 | .81915].70021 '1.4981 [1.2208 [1.7434 | 60

1]. 1].573811.81898|.70064 | 4273 ] 2210 .7427 | 59
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51].57143 | .82065|.69631) 43601 ,2185) .7500] ¢ A1 1.58568 | .81055|.722554 .2840] .2337| .7075¢ 9

521.87167 |. 82048 | 60674 | 43521 .2158| 74931 8 52|.5%500 | 81038 | . 72299 {1.3831{ 2340 7068} 8

531.571911.82032| 69718 | 4343 § 2150 ,T485) 7 531 58614 |.810210.72344 ] 3822 2242 ToB1f 7

541 67214 1.82015] 69751 ] .4335) 2103 .T478( 6 se|. 58637 | .Bioo4] 723887 3mi4] 2345 70543 6

85].572381.81098] 69804 |1 4326 11,2105 [L.747L) 5 55| 58601 | .R0087 ] 72432 |1 3808 1. 2348 [1.7047] &

34 1.57202 [.81082| 69947 4217 2198 | 7463 | 4 56| 58684 | .80970) 72477 | .3787| .2350| 7040 4

47 1.57286 (.81965 | . 69891 ) .4308] ,2200| 7456 3 57(.58708 | 80053 | 72521 | .areg | 23531 .7033| 3

48 |.57310 | 51048 | 69634 | 4290 | .2203 | .v449] 2 58 | 58731 ).80938).725656 | .3781 | .2355( .7027( 2

59 |.57334 | 81032 F 69977 4290 2205 74421 1 59 | .58755 | .goe10 [. 72610 3772} .2388 .7 1

60 [ 37358 | 81414 1. 70021 [1.4261 |1.2208 11.7434| © 60 |.58778 | 80602 1. 72654 |1.3764 |1.2361 [1.7013 | ©
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5S778 |.80007 ¢, 72854 11.3764 | 1.2361 |1. 7013 | 60
50202 | 80885 1. 72000 ) L2755 | .2363 | 7006 | 5%
G825 F.80867 1.72743 | L3747 .2066)] .6000 (58
38549 | BOBS0 [.7278S | .3738| .2368( .B0us |57
5873 | 80833 |.72832 [1.3730 237 698614 56
58596 | .BOS16 |. 72877 11.3722§1.2374 11,6379 | 55
59620 |.807491.72921 | 3713 237G 85721 54
58043 | 80782172968 | .3705 237% | 6053 | 83
58067 |, 80785 F. 73010 | 3697 2382 .4059 | 52
58990 80747 ).73055 | .3683 2384 | L6952 51
59014 | BCT30]. 73100 [1.36801.2387 |1.6945 | 50
53037 | 80713 . 73144 | .3672 2389 L6938 | 49
59060 | 80606 |. 73189 [ .3663) .2192) 691243
53084 |.80679 |.73234 | 3855 23951 .6925 (47
50167 | 80862 |.73278 | .3647] .2397[ .6918 | 45
59131 |, k0644 §.73323 [1.3638 2400 [1.6012 | 45
59154 | 80627 |.73368) .3630] .24031 .6905] 44
59178 {80610 |. 73412 | .2622] .2405] .6898 | 43
592011 80593 |.72457 | .3613§ 2408} .6801 142
59225 1. 80576 ),73502 | .3G05 2411 688541
56248 | 80558 | 73547 F1,359711. 2413 |1.6878 | 40
56272 | 80341 | 73502 35881 .2416| .6371 (39
592951,80524-4.735637 | .3580] .2419| ,6865; 38
5431581 80507 |. 72681 | 3572 242t} 68358} 37
58342 1 806G |.73726 | 3564 2424 | 685136
58165 |.804721,73771 |1.3555 |1.2427 |1.6845 | 35
59380 {.B0455 | 71816 | L3547 ) .247p11.6838 | 34
504121 BC4371.73801 | .353¢ 24121 6831 | 33
59435 1 80420 1. 73906 | 3531 2435 .6825)32
69459 | 80403 |.73951 | .3522] 2437 .6819 3]
CB9482 | 078G |. 73996 |1.35t4 § 1.2440 [1.6812 ] 30
.595046 | . 80368 |. 74041 | 3506 2443} .6805] 29
59539 | . B0351 1, 74086 | 31498 24457 6798 | 28
59552 | 80334 {.741311 3489 2448 | ,6792{ 27
50576 ) 80316 ].74176 ) .3481 2451 6785 26
50500 1 80200 | 74220 [1.3473 | 1. 2453 [1.6770 [ 25
596221 . BG2E2 . 74268 | .3465 2456 6772 24
59646 | 80264 | . 74312 | L3457 2459 | .6768 | 23
50668 | 802471, 74357 .3449 2461 ) .8759] 22
89602 | 802301 74402 { 3140) 2454 | 8752 21
S9716(,802121 74447 |1.3432§1.2467 [1.6746 [ 20
507391 80195 | 744902 | 3424 2470 6730 | 19
59762(. 80177 ). 74538 [ 3418 ) 2472} 6733 | 18
59786 | BO160|. 745831 (2408 2475 .6726 [ 17
59809 | 80143 ] 74528 [ 2400 247 L6720 18
50832 | 804251 74673 [1.3292) 1. 2480 |1.8713 [ 15
59856 | . 80103 | 74719 [1.3383 24831 6707 | 14
598791 80090 ). 74764 | .337 2486 [ 6700 13
0902 [ 80073 ] 74800 | .3387{ .2488 | 6604 (12
59928 | 80036 ). 748551 .3359 2491 | .6687 )11
59949 | 50048 |, 74900 |1.3351 [1.2494 J1.6881 | 10
59972 | 800271 |.74046 | .3343 2497 | G674 | o
959995 £. 800031 . 74991 .3335 2499 | 66581 &
60019 | rend6 | 75007 | La327E L2502 | eeel] 7
(600421 79068 ) 75082 (3319 2505 66551 8
60043 | 79950 |, 75828 [1.3311 05,2508 L. 6648 | 6
60088 | 79933 ] 75173 | .3303 3510 642 4
LBOLEZ [, 79916 ] 75219 | .3204 2513 | .6638( 3
60135 | 70809 | 75284 | 3286 .2514| .6620| 2
60158 | 79881 | 75310 .3278 2519 8623 | 1
(B01BY |.75863 175355 [1.3270 }1.2521 [1.6618( ©
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M| Bine {Cosine| Tan. { Cotan. | Secant | Cosec. | M M| Bine |Cosins| Tam. | Cotam, | Secant ] Cosec. | M
0!.8156a (, TRA0L |.7TRI28 |1.2790 1. 1.6243 | 00 0.82932 | 77715 |.80978 [1.2342 11,2847 31.5290 | 60
1}.61589 |, 7TR7B3 | . TH175| .2702| 2603 | .82371 489 1|.629%5 [.77656 |.81026 | .2342 ] 2871 5384 |59
21.61612], 78765 ).78222 ] 2784 2006 .0231 (64 21.62977).776781.81075 |. . 23]4 ] 2874 .5R79 | 58
35 816356 | . TATAT]. 78200 . L2699 1 6224 | 57 3.63000.77680(.81123 | .2327] .2877) .5873 | §7
4] 61658 |.™8720]) 78316 | 2780 | .27021 6218 | B8 4].63022).77641].81171| .23 ,28801 58687 | 54
5|.81681 | . 7TBT114.78363 (12761 |1.2705 |1.6212 ] 85 51.630451,77623 1.81219 11,2312 |1. 2983 11,5842 | 35
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20 |.69883 |. 71529 | 67700 |1.0235 11,3980 {14310 | 40
). 71508 1.97756 ] 0220 3984 | 4305 39
22|.69025 | . 71488 | . 97813 | 0223 | (3988 .4301 | 38
23 (.69045 | 71468 | . 37870 | G218 .3992( .4207 |37
24 | . 6! U447 | 97927 L0212 .39981 420238
26 |.80987 |. 71427 |.07084 |1.6206 |1,4000 [1,.4288 | 35
26|.70008 [.71408 | 98041 02001 4004 | 42841 34
971.70020 ;. TI1386 | .08008 | (0194 4008 | .4280( 43
28|.70019 ].71360 | .68155 | .0185 § 4012 | .4276§32
290,70070{.71345 | 08242 .0i182] .4018| .427L |3t
40(.70001 |. 71325 .9827911.0176 11.4020 {1.4267 | 30
31|.70012 (. 71305 4.968327 | .0170] .4024] .4263 129
32(.70132 | 71784 ] 98384 | 0164 4028 | 42591 28
331.70153 (. 71264 § 98441 ] (0158 ] 4032 4254 | 27
34970174 . 70243 . 684991 (01520 4036 .42 26
35150104 [ 71203 F 98556 |1.014611.4040 [1.4244 | 25
36|.70215 1 .71203 | 08613 | QL4 ] L4044 | 4242 | 24
37(.70236§.711821 98471 | .0125] .4048| 4238 | 23
38|.70257 |, 71162 }.95728 | .0129] .4052)] .4233| 22
301.76277 (. 71541 ].98786 | 0123 | 40561 4229 | 1
40{.70268 | . 71121 | . 98843 |1.0L1T J1.4060 [1.4225 | 20
41(.70319.71100 | 98904 | .OLIL} .4065 | .4221 )19
42)|.70339 | . T1080 ¢ . 78958 { .OtOS ) 4060 | 4217 18
43|.70360 ). 71059 [ 00016 | 0009 | 4073 | .4212{ 17
44| .70381 ].710391.09073 | .0003] .4077| .4208( 186
457.70401 |.71018 | 29131 {1.0088 §1.4081 |1.4204 [ 15
461.70422|.70998 | 00189 | .0082) .4085| 4200} 14
47 (704437 .70977].99246 | .0076) .4089| .4196)13
4B{.70463 3 709571.09304 | .0070] .4003{ .40i92}12
49 |. 704841 70036 .99362 | .00c4 ) 4097 | 4188 L1
50|.705050.70016].9%420 |1.0058 ]1.4101 |1, 4183 | 10
S1|.70525].70895 ) .69478 | 0052 .4105| .4179]| 9
52|.705464.70875] .99538 .0047| 4109 . 4175] B
53|.70566].708541.90593 | .0041f 4113 4171] 7
54 (.70587].708341.99651 | 0035 .451T7| .4167] 8
55 (.70608 |.708131.99709 |1.002% |1.412211.4163| 5
56 ].70628 (.707931 80767 | .0023 ) .4128| 41590 | 4
57].70640 |.70772] 99826 .00L7] .4130] 41547 3
58(.70069 |.707521.998841 (0012 ] 4134 ] 4150 2
39 | 70690 [.70731).96942) 0006 .4138] .4148] 1
60 |. 70718 | 707E1 f1.0000 |1.0000 |1.4142 {1 4142 ©
M | Cosine | Sine |Cotan.| Tan. | Covee. | Bocant | M

203

1401563
1608125
3¢,.04688
s 0625
5407813
3609375
74,.10038
14 125
9%,.14063
54.15625
1£,.17188
M 1875
13¢,.20313
14 21875
13¢,.23438
Y 250
174,.26563
928125
1%,.29688
36 .3125
21¢,.32813
114, 34375
%¢,.35938
34 375
25¢,.39063
13¢, 40625
7¢,.42188
U 4375
73, 45313
13¢, 46875
3¢, 48438
% .500

Decimal Parts of an Inch

33¢,.51563
174, 53125
33¢,.54688
%% .5625

$1¢,.57813
19, 59375
39¢,.60038
5% .625

41¢,.64063
2465625
13¢,.67188
g 6875

$3¢,.70313
24, 71875
17, 73438
35 750

49¢,76563
254, 78125
51¢,.79688
134 8125

53¢,.82813
274, 84375
55485938
16 875

574,.89063
294 90625
5992188
155 0375
§14,95313
31496875
63¢,.98438
1 1.00000






ANSWERS TO "THE SLIDE RULE AND HOW TO USE IT"

By Sommers, Drell and Wallschlaeger
Answers to these problems have in most cases been solved by the use of a slide rule
and are limited in accuracy to the slide rule errors.
The Publisher

VWork Sheet No. 1,

A, 24, B, 19, C. 37, D. 60, E. 88, F. 12, G. 31, H. 22, I. 51, J, 15 K. 9, L. 33, M 4,
N. 46, P, 77, 2 53, R. 39

. D, 2. L, 3.4 &4 G, 5.C, 6. E 7.4J, 8 K, 9. N, 10. P, 1l. H, 12, A, 13. B, 14 F,
15. I

Work shéet No. 2

A. 1202, B. 1105, C. 102, D. 1l4, E. 1515, F. 1351, G. 1412, H. 1705, J. 1785, K. 1945,
L. 108, M, 1276, N. 1595, P. 1448

Work Sheet No. 3

A. 2004, B. 209, C. 216, D. 226, E. 232, F. 241, G, 247, H. 252, I. 269, J. 277, K. 289,
L. 299, M. 303, N. 319, P. 346, Q. 357, R. 367, S. 381, T. 39 s U. 337

VWork Sheet No. 4

A. 404, B, 418, C. 431, D. 450, E. 467, F. 507, G. 542, H. 562, I. 597, J. 611, K. 637,
L. 659, M. 696, N, 728, P. 743, Q. 782, R. 813, S, 851, T, 901. U, 98

Exercise Page 14

1, 12 Ripht index, 2. 12 Right index, 3. 10 Right index, 4. 12 Right index, 5. 8 Left index,
6, 15 Right index, 7. 4 Left index, 8. 4O Right index, 9, 21 Right index, 10. 9 Left index

Work Sheet No. §

L. 220,000 2, 148,000 3. 51,000 4. 17,600 5, 399,000 6. 77,700 7. 361,000 8. 686,000
9. 437,000 10. 443,500 ll, 172,000 12, 203,000 13, 625,000 14. 309,500 15. 383,700 16, 235,700
17, 169,500 18, 57,800 19, 465,500 20, 453,700 2l. 764,700 22, 513,000 23. 445,400 24. 140,300
25, 272,600 26, 293,000 2. Li4,100 28, 224,200 29, 982,500 30. 402,300 3L. 667,300 32. 157,700
33. 685,000 34. 123,100 35. 207,700 36. 104,400 37. 76,500 38, 310,700 39. 350,000 40. 222,100

Work Sheet No. 6

1. 140, 2. 63.5, 3. 760,400, 4. 1,997,300, 5. 123.5, 6. .0502, 7. .51, 8. 149,500, 9. .0OL341
10. .0026, 1l1. 50.2, 12. 4140, 13. 938,300, l4. 66.5, 15. .0000336, 16. 436,000, 17. 02135,
18. 4,095,000, 19. .421, 20. 16,65

Work Sheet No. 7

1. 139,500, =2. 1.880, 3. 12,350, 4. 2.91, 5. .002405, 6. 57.2, 7. .01605, 8. 10.45, 9. 7.65,
10. .000498, 11. 1.61, 1z, .00718, 13. 1255, 14, 226, 15. .00l625, 16. ,00001688, 17. 2.55,
18. 28,200, 19. 2,861,600, 20. 12.37

1. 3430, 2. 622, 3. 6.12, 4. 169.5, 5. 16.92, 6. 30.4, 7. 33.9, 8. 27.05, 9. 72.8, 10, 180,3,
11, 22.7, 12. 98,2, 13. 64.3, 14, 128.4, 15. 22,0, 16,910.5,17. 12,260, 18, 11,22, 19, 3.38,
20. 3.7

Vork Sheet No. 8

1. 341, 2. 3045, 3. 2240, L. 8,975, 5. 128,300, 6. .453, 7. 919,000, 8. 12,000, 9. .009,
10. 2.32, 11,318,700, 12, 2.12, 13. 273,000, lk. 42,400, 15, 20,92, 16. .223, 17. 2,410,000,000,
18, .001z45, 19. 44,200, 20, 734, 21, 13.55, 22, .073, 23, 609, 2L. 865,000, 25, .1258

Work Sheet No, 9

1. 97.9, 2. 5,100,000, 3. .3695, 4. 2,105,000, 5. .045, 6., 1,288,000, 7. 21.45, 8. 1,945,000,
9. 370, 10, 7525, 11, 1575, 12. 17.15, 13, .0585, 1li. 253, 15. 49,800, 16. 672,000, 17. 40,400,
18, 2825, 19. 604, 20. .000413

Work Sheet No. 10

1. 55.8, 2, .520, 3, lk.b, 4. .230, 5. .2085, 6. 22,0, 7. 1780, 8. .1001, 9. 9.26, 10. .000213,
13. 15,250. 12, .080, 13. .580, 14, .1045, 15. 6.62, 16. 1,111, 17. 24,800, 18. .689, 19. .0238,
20, .3185

Work Sheet No. 11
1. 624, 2. 27.8, 3. 18300, 4. 27.1, 5. 520, 6. L.76, 7. l.62, 8. 5300, 9. 17900, 10, .782,
11, .00179, 12. 1185, 13, 16.6, 4. 1.012, 15. .OL93
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ANSWERS

Work Sheet No, 1z

1. 156.3, 2. .294, 3. 688, L. .006l2, 5. .559, 6. 1.905, 7. .0l245, 8, .00063z, 9. 61.9,
10. 31.0, 11. 362,236, 12. 16,3, 13, .0000656, 14. ,00836, 15, 19.8,

Work Sheet No. 13

1.17.6, 2. 14, 3. 8480, 4. 4760, 5. 23100, 6. 26,7, 7. 703,000, 8. .182, 9. .549, 10. 9720,
11. 11,000, 12. 10,300, 13. .00278, 14, .720, 15. ,000392, 16, 11,900,000, 17. 640,000,000,

18. .0000153, 19. 16,730,000, 20. .000000428, 21. ,010L, 22. 823, =23. 3,620, 2. 11,250,

25. .0923, 26. .809, 27. 2,330, 28. .00245, 29. .0000763, 30. 30,900,000

1. 530, 2. 720,000,000, 3. .01173, 4. 4,820, 5. 98,500, 6. .136, 7. 260,100,000,000,
8. 2,480,000, 9. 1.24, 10. .0065, 1l. 3.67, 12. 10.3, 13, .0157, 14, ,000865, 15. 253,500,
16. 3.65, 17. 5.11, 18. .920, 19. 4.65, 20. .286.

Work Sheet No. 14

1, 3,12, 2. 3.51, 3. 6.26, 4. .0823, 5. 80.125, 6. .657, 7. 29.5, 8. 108,35, 9. 66,8, 10. .0986,
L. .05, 12, .0143, 13. 99.3, Lk. 214, 15, 15.88, 16. 12,3, 17, 28.9, 18. .861, 19. 9.93,

20, 10,08, 21, .229, 22, 08l5, 23. 63.9, 24, .0927, 25, 159, 26. 571, 27, 2,663, 20, 6.69,

29. 487, 30, .0636.

1. 9.08, 2, 1.37, 3. 342.7, 4. 26.2, 5. 5.53, 6. 203.12, 7. 27.8, 8. .760, . 9. .096, 10. 20.15
Work Sheet No. 15

1. 74,2, 2. 4,340, 3. 780,000, L. 732, 5. 138,000, 6. 580, 7. .385, B. 960,000, 9. 1,160,

10, .93z, 11. .0000628, 12, ,000L8h, 13. 16,200,000, 1. 67.2, 15. 4,120, 16. 0,1002,

17. 0.000000263, 18. 590,000,000,000, 19, &30, 20, 5,300, 21. .271, 22, .000,000,0182, 23. 20,900,
24, 1,002, 25. 5,000,000, 26, .000106, 27. .352, 28. 6,750, 29, 1,125, 30. 12,600,000

31, 409,000, 32.°0,000665, 33. 2,430, 3. 743, 35. 0.000000122. 36. 928,000,000, 37. .680,

38, .122, 39. 380,000, 40. 0.000,000,493

Work Sheet No. 16

1. 760, 2, 210, 3. 8.50, k4. 65,000, 5. 34,100,000, 6. 512,000, 7. 1.64, 8 191, 9. 48.8,
10, .0121, 11. 482,000, 12, 880, 13. 8.50, Li. .O08L3, 15, 100,000, 16. 307,000, 17. 4,740,
18. 134,000, 19. 86,000,000, 20. 3i.0

Work Sheet No., 17

1. 2,204, 2.2.308, 3. 3.39, 4. 0.755, 5. 0.190, 6. 0.0912, 7. 68.8, 8. 9.55, 9. 22.7,

10. 16.4, 11, .2135, 12, 21,45, 13. .3749, 14. 4.302, 15. .6534, 16, 19.91, 17. L.hk, 18. 3.061,
19. 9.302, 20. 3.516, 21, .6188, 22. 30.64, 23. 17.82, 24. 35.80, 25. 10.005, 26. 45.50,

27, 19.15, 28, 1.443, 29. 4.259, 30. 9. 9, 3L. 33.57, 32. 6.261, 33. 9.383, 4. .099L,

35. 9.987, 36. .2045

1, 2.84,5, 2.7.789, 3. 3.499, 4. L.3489, 5. 34.55, 6. 12.34, 7. 3.113, 8. .8534, 9. 37.0k,
10.17.53, 1l. 4.262, 12. 8.828, 13. .4985, lk. .5753, 15. 48.97, 16. .9929, 17. 15,56,
18, .&56, 19. 2.51, 20. 469

Work Sheet No. 18

1. 126.3, 2. 7.570, 3. .516, 4. 1.327, 5. 8,290,000, 6. 1,401, 7. 0.00307, 8. 550,500,
9. 12.68, 10. 1.096, 11. 7.27, 12, 10.29, 13. 2.64, 14, 0.661, 15. 108.6, 16. 30.75

VWork Sheet No. 19

I.  1.0654, .770, .0008, 407

II. 1.156, 9.786, 110,6, 2. 687, 25.16
111, 13,000, 7,90z, 10,697, 16.67

Iv. 150.8, .8&75, 179.6, .7547

V. 17.14, 13.45, 15.97, 52.96, =21l4.3
VI, 6.68,, 85,03, A4.149, 25.48

Work Sheet No. 20

Pad 912 91 912 5 51 5K
h, h,a 15 15 12 9 13, 12, 13, 13, 5

15, T
IL 10 10 10 10 10 10 3l.2 32.7 3L.2 32.7 3l.2 32,7 1489
1, I, 1, 14, L, 10, 15.2, 15.2, 32.7, 45.2, 45.2, 5L.2, 1% 66 ZB IX Z, %6 %% 11.89

Hork Sheet No., 21

b

I..a b a
h, h, &,

i\, 8920' B, 196' C. 2°10' D. 18°0' E. 41°30' F, 5790' G. 2055 H. 1930' I, 0056 J, 9°30¢
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ANSWERS

Work Sheet No. 21 continued

K. 0943' L, 14°0' K, 6°10' N, 3012' 0. 69,0' P, 26°30' Q. 1°942' R. 72°0' 5. 4°50' T, 21°0!
U. 34930' V, 2932' W. 47930' X. 11°20' Y. 68°0'

1. .70711, 2. .50000, 3. .3665, 4. .8111, 5. .7051, 6. .7373, 7. .1965, 8. .1147, 9. .0237,
10, .9799, 11. .1481, 12. .9205, 13. .2644, 14. .6157, 15. .7333, 16. .3104, 17. 4772, 18..6691,
19, .2079, 20. .0262, 21, .9682, 22. .8572, 23. .3502, 24. .250k, 25. .5925, 26. 4874, 27. .7538,
28, .9397, 29. .1406, 30. .0625

Viork Sheet No. 21A

15, 9955', 3°55', 4°32', 292+, 1977,
16, 37954', 84°12', &7°, 30°, 850!,
17. .00698, 18. .00L36, 19. .00465, 20. .00021, 21, .00180, 22. .00301

Work Sheet No. 22

1. .6249, 2. .2586, 3. .LB77, 4. .3346, 5. .9380, 6. 1509, 7. 5715, 8. .0297, 9. .0676,
10, .0758, 1. Ll.4460, 12. 2.4960, 13. 1.0446, 4. 3.6059, 15. 9.3831, 16, 22.904, 17. 1.1571,
18. 17.169, 19. 10058, 20. 5.9758,

21, 13%20', 34%0', 5920

%4 4L°50' 16920', 5°
22, 53°, 8190, é8° , 629501

g7, 77%0""

1. 6,931, 2. 10.3%, 3. .O4531, 4. 13.88, 5. 14.722, 7. 262.2, 7. .1946, 8. 118.4, 9. 46.01,
10. 98.06, 1l. 17.13, 12. 20,30, 13. 99.84, 14, 1.198, 15. 3,843, 16, 187,400, 17. 159.1,
18, .24k, 19. 575.5, 20. 386.3

Work Sheet No. 23

1. 5.95, 2.59,528, 3.57.5, 52.1, *. 9.5206, 89°20'A 5.15.1, 37%:', 6. 8.334,
7. 58751, \.81403

Work Sheet No. 24

1. ingle B, 519, b. 4.146, c. 5.328

2. Angle A. 25922', 4ingle B, 110°38', b. 11.775
3. No. Solution

4. Angle A, 53916', aingle B. 42°43', a. 63,91
5. angle B. 619, a, .021873, c. .0L1218

6. Angle A. 89°, ¢, 26,639, b, 66.388

7. Angle B, 79%, b, 12,676, c. 11.506

8, Angle A, 56°, a. 293.79, b, 345.29

Work Sheet No. 25

1. 109o 2. 37, 11136 4. 1910, 5. 2.8, 6, 8%, 7.1%9, 8 11, 9 .0235, 10, 4124, 11, Qi1
12, 2%, 13, loolo) 1, 10213, "15.79.829) 16, 209, 17. Tonh, 18, 523, 19, &30, 20. 1,001
21. 10-1i 22, 102 23, 42, 24, 53 25. 815 26, 954 27. 4.2, 28, 127, 29, .0048,

30. 1.0215, 731,192, T32. 95,003, 33,0192, 3w us8, 35, 11112, 36, 269, 37, 8.1°8, 3. .1023,
39, .045033, T10. 514k

Work Sheet Nol§ 26

a. 22, b, 42 e. 105, .25, g.,0048, h, 12, 1 i. 4093, .152, k. 1123,
L R A i 7061.3 B M £1% NPT S e 2 eoradnd

Work Sheet No. 27

1. 4x1070, 2,514 x10-3, 3, 1.23 x 10-}, 4, 4.56 x 1072, 5. 7.8 x 10-5, 6. 1 x 10-6,

7. 1.775 x 10-1, 8. 1.861 x 10-2, 9. 4uly x 10, 10. 1,12 x 1046, 1l. 3.2'x 10-1, 12, 5.09 x 105,
13. 4 x 10-5, 11..5x10-l 15.29ux10-2 16, 6,543 x 104, 17.111x10—h 18. 9.999 x 10-1,
19.26x10-2 20. 5.2 x 10-3

1. 1.49 x 105, 2, 1.827 x 103, 3. 1.111 x 103, 4. 2,905 x 103, 5. 4 x 10', 2.6543 x 1054,

7. 2. 5xm§é 8. 4.09154 x 105, 9. 2.7 x 107, 10, 3.46027 x 1 ll.5lk03x10£ 12. 9'x 100,

13. 2.6414 x 1 6.15824 x 103, 15. 5.1112 x 10b, 16, 5.0496 x 109, 17. 2 x 102, 18, 7 x 108,
19. 9,0000000001 x 1 20. 111111 x 103

Work Sheet No. 28

é’ i,ggg, 2, 126, 3. 10,600,000, 4. 5,000, 5. ,00000000604, 6. 1.28232, 7. 60,200,000,000,
s &y

1. 200, 2. 30, 3. .000000007, 4. .0003, 5.3, 6. 8400, 7. 86,000,000, 8. 53,000
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Work Sheet No. 2¢

1. 1.7215, 2. 0.5L60, 3. 2,0220, k. 2.4082, 5. 1.5130, 6. .9872, 7. 3.0235, 8. L.16732,

9. 1.7499, 10. 2.98945, 11, Z.80550, 12. 3.91540, 13, 1.98900, 14. 3.62221, 15. 1.63043,
16. L.63448, 17. 1.21748, 18, 4.86864, 19, 1.24055, 20. .28847, 21. .07990, 22. 5.16435,
23, 4.83251, 24. .50664

1. 3.882, 2. 13.21, 3. 2049, 4. 388,000, 5. 222.4, 6. 74.65, 7. 2.6365, 8, 9.3972, 9. .0
12. 30.06

Viork Sheet No. 30

1. 2.321, 2. 4,108,000, 3. 89.63, 4. 65.72, 5. 1,204, 6. 10,770,000,000,000, 7. .00000003315,
8. 571,700,000,000,000, 9, 8.8z, 10. 1,035, 1l. 3,039, 12, 3.696, 13, 5.859, 1. 1.881,

15, 11.51, 16. 1,796,760, 17. .10049, 18. 48,632.1, 19. .1325

Work Sheet No. 31
1, 222.88, 2. L.66, 3. 26,3L4.02, L. 463.43, 5. 55,537.3, 6. .0690, 7. 122,001.2, 8. 9.317,
9. 16,042,63, 10. 59.49, 1l. .0741, 12. 484.2, 13. 1.75, 14. .532, 15. 9,208, 16. 25,954.13,
17. 19.223, 18. 20.81, 19. 73.73, 20. 17.95, 21, 2.Z,

21. 2.2, 1.77, 1.26, 5.2, 8,73, 7.91

Work Sheet No. 32

1. .431, 2.10.75, 3. .00876, 4. 9.732, 5. 18,379, 6. 5.9587, 7. 24.086, 8, 101,59, 9. 7.79,
10. 2.39,

11, 4.53, 8.81, 11,61, 199.51, 75.28
12, 4,029, .853, 1.202, 2.572, 3.132
13. 422, l4. 20,099.2, 15. 3.063, . .06283

Viork Sheet No, 33
1. 1,893.6, 2. 78.76, 3. 73.4k, kL. 151,44, 5. L.O445, 6. 40.96, 7. .5976, 8. .98703, 9. .94656,

10. .e0058, 1l. 2.1028, 12. 1317.6, 13. 2,481,700, 1li. 2.2636, 15. 6182.6, 16, 3.051, 17. 46,913,
18, 1.5452, 19. 117.44, 20. 1.5434,

.

21, 2.79116, 5.53733, $.86418-10, .OL879, 8.17471, 4.46935
2z. 118,910,000, 23. 424,900,000,000, 24. .00000020147, 25. .0O000014338
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