TOWNSHIP & SECTION SUBDIVISIONS

FIGURE II
TYPICAL TOWNSHIF
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TOWNSHIPS & SECTION SUBDIVISIONS

FIGURE III
TYPICAL SECTION
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LEGAL DESCRIPTION OF A SECTION
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TOWNSHIPS & SECTION SUBDIVISIONS

FIGURE V
ACREAGE AND STANDARD DIMENSIONS
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A rod is 16l feet.

A chain is 66 feet or 4 rods.

A mile is 320 rods, 80 chains or
5,280 feet.

A square rod is 772 square
feet.

An acre contains 43,560 re
feet. s

A0 Chains

An acre contains 160 square rods.

An acre is about 2083 feet
square.
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BALANCING AND ADJUSTING A TRAVERSE BY THE
COMPASS RULE

THE COMPASS RULE STATES: The correction to be applied
to the latitude and departure of any course is to the total cor-
rection in latitude and departure as the length of the course is
to the length of the traverse.

EXAMPLE:
c W 8
200
Y. z
o
347’ ﬁ-'i:,freN
D E o
A'I“-—EE

COURSE BEARING DISTANCE LAT. DEP. N.COORDS E.COORDS

A 10,000.00 10,000.00
AB N30°W 150.0" +129.90" — 75.000 10,129.90 9,925.00
BC W 200.0° 0.00 —200.00" 10,129.90 9,725.00
CD S30°W  158.0"' —136.83° — 79.00° 9,993.07 9,646.00
DA’ E 347.0 0.00 -+347.000 9,993.07 9,993.00

Latitude Correction = e, = 10,000.00 — 9,993.07 = 46.93’
Departure Correction = e. = 10,000.00 — 9,993.00 = +7.00
Zd = Total Distance of all Courses in the traverse = 855.0

COURSE COURSE
LATITUDE CORRECTIONS DEPARTURE CORRECTIONS
Distance Distance
(en) (e.)
=d =d
AB=(150.0/855.0)(6.93)=1.22 AB=(150.0/855.0)(7.00)=1.23
BC=(200.0/855.0)(6.93)=1.62 BC=(200.0/855.0)(7.00)=1.64
CD=(158.0/855.0)(6.93)=1.28 CD=(158.0/855.0)(7.00)=1.29
DA'=(347.0/855.0)(6.93)=2.81 DA'=(347.0/855.0)(7.00)=2.84
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BALANCING AND ADJUSTING A TRAVERSE BY THE
COMPASS RULE (Cont.)

COORDINATE
CORRECTIONS

N. E.
COURSE COORDS COORDS

BEARING AND DISTANCE
CORRECTION EQUATIONS

A 10,000.00
+129.90
+ 1.22

AB 10,131.12
0.00
+ 1.62

BC 10,132.74
—136.83
+ 1.28

CD 9,997.19
0.00

+ 281

DA' 10,000.00

10,000.00
— 75.00
+ 1.23

9,926.23
—200.00
+ 1.64

9,727.87
— 79.00
4+ 1.29

9,650.16
+347.00
+ 284

10,000.00

Coor. Departure of Course
tan Bearing =
Coor. Latitude of Course

EXAMPLE:

73.77
tan Bearing Course AB=———=.56261

B

Bearing = N 29°21'45" W

Coor. Latitude of Course
Distance =

Cosine of Corr. Bearing
EXAMPLE:

131.12
Distance Course AB=——=150.45 Ft.
.87153
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BALANCING A GOVERNMENT MEANDER LINE

SWING METHOD

1
= 4
e 5! = YMC=Sta, 16+32.64
. g};é_ggx-%j____ﬂgﬁmrgﬁzﬂ (Found)
d ‘=--—‘—h
9 MC=Sta. 0400
(Found)

It

is desired to correct a government meander line between

two known meander corners, having established positions by

balan

cing the line to the correct co-ordinates of the corners

as determined by the new survey.

In
ment

Y
this method it is assumed that the angles of the govern-
line are rigid and that any correction is made to the

chained distances only, either lengthening or shortening them;
so that when the entire survey, hinged at one M.C,, is swung,
the final course will pass through the other M.C. and also that
the final distance coincides with the M.C.

In
1.

2.

detail the method is as follows:

Compute the closing course and distance for the govern-
ment meander notes.

Compute the closing course and distance between the
meander corners from the State’s traverse or from their
established co-ordinates.

Take the angular difference between the closing course
as obtained from the known co-ordinates of the meander
corners and of the closing course as obtained from the
government notes and correct all courses by this amount.
Take the ratio of the closing distance for the State’s
traverse between meander corners to the closing distance
as derived from the government meander notes, and ad-
just all meander distances by this ratio.

An example can also be found in the Computer Manual.
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STATE TRAVERSE BETWEEN MEANDER CORNERS

Co-ords.
Station Course Dist. Cos Sin Lats. and Deps. N E
M.C. 4/9 0400 7.00 0.00
N 5°30'E 415.26 99540 095856 +-413.35 + 39.80
4415.26 +4413.36 + 39.80
N 0°65'E 442.16 32694 .94504 144,56 |-417.86
84-57.42 +667.91 -}-457.66
S 59°5%‘E 600.00 .50176 .B6501 —301.06 --518.01
14+457.42 4-255.85 -+976.67
S 27°18°'W 175.22 38862 .45865 —165.70 — 80.36
M.C. 3; 164-32.64 <4101.15 +-B96.31

=+=567.91 +876.67
—456.76 — $0.36

N 101.15 E 896.31

Closing Course: 896.31 = 101.15 — 8.861196 = tan 83°33'41", N& E
Closing Distance: 896.31 = Sin 83°33’41” = 902.00
Use Cos Distance
101.15 = Cos 83°33'41” = 902.01

GOVERNMENT MEANDER NOTES

Co-ords.

Station Course Dist. Cos Sin Lats. and Deps. N E

M.C. 4/9 0.00 0.0v
N20° E 264 93968 .34202 +248.08 -+ 90.29

1 <-248.08 -+ 90.29
N50°30°E 330 .63608 .7T162 +209.91 —-204.63

2 445799 +344.92
S 40° E 188 76604 .64279 —I151.68 +127.27

3 +306.31 4472.19
S 70° E 396.1 .34202 93969 —135.47 +872.21

M.C. 3 +170.84 844,40
+457.99  +-844.40
—287.15 — 0.00

N 170.84 E 844.40

Closing Course: 844.40 < 170.84 = 4.94264 = tan 78°33'44", N & E
Closing Distance: 844.40 + Sin 78°33'44” = 861.51
Check
170.84 = Cos 78°33'44” = 861.51

Correction to Courses of Gov't. Meander = (83°3341") —
(78°33'44”) = 4°59'57"
N 20°0000" E N 50°3000"E  S40°00000"E  S70°0000" E
+ 4°59'57" + 4°59°577 — 4°59'57" — 4°59'57"

N 24°59'57" E N 55°29'57*E  S35°00003"E S 65°00003"E
Correction to Distances of Gov't. Meander (Factor) = 902.01 =
861.51 = 1.04701
264 x 1.04701 = 276.41
330 3 1.04701 = 345.51
198 x 1.04701 = 207.31
396.1 x 1.04701 = 414.72
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BALANCED GOVERNMENT MEANDER LINE
(And Check on Work)

Co-ords.

Station Course Dist. Cos Sin Lats. and Deps. N E
M.C. 4/9 0.00 0.00
N 24°69'57" E  276.41 .90631 .42261 -+250.51 -+116.81

250.51 ~=116.81
N B5°29°57" E  345.51 56642 .82412  1195.70 -284.74

+446.21 —+-401.55
S$35°0003" E  207.31 .81914 57359 ~—169.82 -118.91

+276.30 +520.46
S66°00003" E  414.72 42261 .90631 —175.26 +375.86
% +101.13 --896.32
=101.16 =$96.31

M.C.

COMPUTATION OF AREAS BY DOUBLE
MERIDIAN DISTANCES
(DMD’s)

T
1176. 47

m
z
~
-

m =
700.47 %IB%SMM_,
——

1141

&/7.05 é,ll-LS

862.47

1193.68

For this particular figure the base line is the Y-Axis which
passes through the most westerly point A. The computation by
double meridian distances gives double areas for the trapezoids
numbers 4, 5 and 6, from which are subtracted the trapezoids
3,2,1,8 and 7; 1 and 8§ being trapezoids with one parallel side
equal to zero.

Areas may be very conveniently and rapidly computed by
the method known as “Double Meridian Distances.”

In the figure, which shows the geometry of this method,
there are eight angle points assigned: A, B, C, D, ete. It is as-
sumed that the co-ordinates shown represent a balanced survey
and thus show a perfect closure.

From the co-ordinates shown the corresponding latitudes and
departures have been computed.
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COMPUTATION OF AREAS BY DOUBLE
MERIDIAN DISTANCES (DMD’s)—Continued

From the departures (meridian distances) the double merid-
ian distances are computed as follows:

The DMD at B is the algebraic sum of the departure at A

and the departure to B.

The DMD at C is the algebraic sum of the DMD at B and

the departures on either side of B.

The DMD at D is the algebraic sum of the DMD at C and

the departures on either side of C, ete.

Thus, in the accompanying example:

the DMD at B = 0 + (4 407.14) = +4+407.14

the DMD at C = +4 407.14 + (+407.14) 4+ (—216.90) = +
597.38

the DMD at D = + 597.38 4+ (— 216.90) + (4 1085.38) =
1465.86

The check on this series of calculations is that the final DMD
is equal to the last departure but of opposite sign.

To obtain the double areas each DMD is multiplied by its
corresponding latitude distance. The result is a plus or minus
double area, depending on the sign of the DMD and the sign of
the latitude distance.

The algebraic summation of the double areas gives a final
double area of either a 4+ or — sign. At this stage of the com-
putation the algebraic sign is discarded. The algebraic result of
the summation whether 4+ or — is the numerical value of the
double area.

DMD AREA—BASE MERIDIAN (Y-Axis)

Co-ordinates
Station N&S E&EW Lats. Deps.
(+er—) {(+or—) (+or—) {4or—) DMD Double Area
A . 0.0 0.00
+ 700.47 -+ 407.14 <4 407.14 - 285,189.36
B . + 70047 + 407.14
+ 371.98 — 216.90 < 597.38 + 222,183.54
c . +1,072.40  + 190.24
+ 560.20 -+1,085.38 +1,465.8 + 821,174.77
D . +1,632.60 +1.276.62
—1,176.47 +1,075.52 4 3.626.76 =—4,266,771.34
E . + 456.13  +42,351.14
—1,117.41 — 288,89 <4 4,413.29 —4,931,454.38
F .... — 661.28 +2,062.15
— B62.47 — 862.47 -+3.261.83 —2,6813,230.52
G .... —1,523.75  +1,199.68
+ 706.70 — T07.52 +1,691.84 1,195,623.33
H ... — B17.05 =+ 492.18
4+ B17.06 — 492,16 <+ 492.16 < 402,119.33
A . 0.0 0.00
<+3.156.35 -4 2,568.04 + £,926,290.33
—3,156.35 —2,568.04 —12,011,459.24

Double Area 9,085,168.91
Area 4,542,584 .45
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GURE VI

PLANE FIGURES

TRIANGLE

POLYGON

>

TRAPEZOID

AHTI'R'(}‘“%O)' Esi—na'

A=RT — (g r?
When 42907 A =0.2146R?

A= %_’l Divide into triangles 5 (Q*_lblh
A=V3E-aIEBIE-c) |A=5umofall triangles
PARALLELOGRAM CIRCLE SECTOR
b
L =L
2«:22 A=TR A frn[ae
SEGMENT FILLET CIRCULAR RING

A= (O-d)
A- T 0-a)

ELLIPSE

i

a

A=Tab

IRREGULAR FIGURE

l_ All spaces uniform |
-

A-(—g-i‘-i +b+codve-’r‘-g4h+i)l.
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FIGURE VIIa
SURFACES AND VOLUMES OF SOLIDS

f 3
SYMBOLS
S = Laterol Surfoce Area Pa = Perimeter of Section Perpendicular to Sides
V = Volume R = Radius of Sgham or Circle
A= Area of Section Perpendicular foSides L =Slont Height or Lateral Length
B= Area of Base H =Perpendicular Height
P = Perimeter of Base C =Circumference of Circle of Sphere
PARALLELEPIPED PRISM, RIGHT OR OBLIQUE,

REGULAR OR IRREGUL AR

; i
: &
| H
SN
S=PH
V=BH=AL
PYRAMID QR CONE, CYLIMDER, RIGHT OR QBLIQUE,
RIGHT AND REGULAR CIRCULAR OR ELLIPTIC

S=PH=FL
S=12PL V=I3BH V:BH= AL
PYRAMID OR CONE, RIGHT OR OBLIQUE, FRUSTUM
REGULAR OR IRREGULAR CF ANY PRISM OR CYLINDER
\ g _l"
H 2
H "
/L‘

V=13 BH VEBH Vil A(LsLyfor ag:.'ndU
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FIGURE VIIb
SURFACES AND VOLUMES OF SOLIDS

(" FRUSTUM OF PYRAMID OR CONE
RIGHT AMD REGULAR, PARALLEL ENDS

SehL (Pop)
(p=perimeter of base)
pﬂf-e;:‘na :Ffupi?::lse]u

V=is H (B+b + VBB)

FRUSTUM OF ANY PYRAMID OR CONE,
PARALLEL ENDS

V=I8H(B+b + VBB)
b= Area of top base

SPHERE

=

5_-4'1TR1

"
\

' V=4/3TTR?

SPHERICAL SECTOR

|~

S=I2TR@AH+C) V=2/TRH

SPHERICAL. SEGMENT

=

c

S=2TRH=V4TI(4H Y V=IATTH (3R-H)

SPHERICAL. ZONE

<,

‘ IH

Llr#—l-

S=2TRH V= /24 TrH Bck43CH4HY)

CIRCULAR RING

R R | i |

S=4T Rr V=2 T Ret

PRISMOIDAL. FORMULA

Vg (B4b+ 4M)

M= Area of Section Rurallel to
Boses, Midway between them. J
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FIGURE VIIIa
CENTERS OF GRAVITY OF ORDINARY PLANE FIGURES

Squares, Rectangles & Parallelograms

_Center of gravity is at the intersection of the diagonals or
midway between the bases on a line drawn between the centers
of those bases.

Triangles
a a
F—d T

Center of gravity is at the intersection of the medial lines
a b and ¢ d; a medial line is a line drawn from any apex to the
middle of the opposite side. The distance b (C.G.) = % a b;
that is, the center of gravity is on the medial line 3 of the
distance from the base to the apex.

Trapezoid
a e b

gesmmm=m—

- ic6.
.F

Graphic Method. Prolong b a to g, making a g = ¢ d. Pro-
long ¢ d to h, making d h = a b. Connect g h. Bisect a b at e.
Bisect ¢ d at f. Connect e f: the intersection of g h and e f is
the center of gravity.

ef 2ab4cd

The distance f (C.G.) = — X
3 ab4cd

Any Quadrilateral

Graphic Method. Draw the
diagonals ac and bd intersect-
ing at e.

Layoffaf = ec
Layoff bg = ed

Bisect eg at k; bisect ef at 1.

The intersection of fh and gi
is the center of gravity of the .
figure.
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FIGURE VHOIb

CENTERS OF GRAVITY OF ORDINARY PLANE FIGURES—
(Continued)

Circles

Center of gravity at the center

Sernicirele

The center of gravity lies on the radius
perpendicular to the diameter. The distance
¢ (C.G.) = radius % 0.4244

Quadrant

The center of gravity lies on the radius which
bisg%ts the ¢ acb. The distance ¢ (C.G.) = radius
¥ 0.6002

Sector

The center of gravity lies on the radius bisect=
ing the / acb. The distance ¢ (C.G.) = 24 radius x

E: 9 chordab  radius’ X chord
arc adb - 3 X area
b
Segment

The center of gravity lies on the perpen-

— dicular erected at the center of the chord ab.
chord ab®

wx’ The distance ¢ (C.G.) =

12 ¥ area of segment
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TRIGONOMETRIC FUNCTIONS

E F
g,
D
bl
5
.
a, w2 a
T
A b —H

tan £ BAC = GH = (tan £ BACR = a/b = cot £ ABC
sin £ BAC = BC = (sin £ BACIR = ok = cos £ ABC= VEF-B
cos £ BAC = AC = (cos £BAC)R = bk = sin L ABC- Vei-al
sin £ ABD = AD = (sin £ ABD)R = 9% = cos / DAB
cos £ ABD = BD « (cos £ ABDIR =B = sin £ DAB

sec Z BAC 2 AG » [W)w th = cosec LABC
cosec £ BACAF = (G aae)R* 96 = sec L ABC
cot £ BAC = EF = (,m LBAC}R bl = ton £ ABC

exsec L BAC=BG = (

oS

c—!)ll --c—;—"’- = coexsec L ABC
vers £ BAC=CH = (I-cos £ BACR=S22 = covers £ ABC
coexsec Z BAC=BF= (m-l)ﬁnc—:'- = gxsec L ABC

covers £ BAC= DE= (1-sin £ BACOR= €22 = vars £ ABC
Chord of EB= (sin £EAB)R - VET-0B'

Arc of ER =199 EL EA‘.-:.EE(R}

Length of R+ AB* -0 ma = o5 2 BAT™ Y0+ B

185



TRIGONOMETRIC LAWS

LAW OF SINES:
sin A sin B sinC

a b c

LAW OF COSINES:
a'=b'+e*—2bccos A

LAW OF TANGENTS:
(s=b) (s-¢)
tan b A=v/ouo-—

s (s-a)
wheres = 1% (a +b +¢)
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SIGNS OF TRIGONOMETRIC FUNCTIONS FOR
ALL QUADRANTS

(CARTESIAN COORDINATE SYSTEM)

N
315" SIN - o° SIN+ 45°
o
. ol
+ Q ;!
‘-o” 80 8
Q
B a
[/ )
200[90°  SIN- SIN+ _ agrlso’
W B Sin- i | SIN+ o0
=
n'n V
8 . vi] 8
O v,
88 S
SIN- dlo* SIN+
225" 135°
180"
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TRIGONOMETRIC SOLUTIONS OF TRIANGLES

g 8 K= Area
a S_A.v_g;r;_
A 5 c A c at= blecl -2be Cos A

As+B+C =180

RIGHT TRIANGLE OBLIQUE TRIANGLE = o4 b*—2gb Cos C

(=

b*s a*+ct=Z2ac Cos B

RIGHT TRIANGLES

GIVEN [TO FIND| EQUATION
ABb Sin A2 CosB=-T b=Ve-at
ac
K K= § Verat
ABc ‘l'anA=% TunB--'-’- c=Vals bt
ab K ' . azb
&g B bec B=90"-A bea-Cot A Ty
" keghtota
Z
Ab B.oc B =90%-A asb -Tan A G:E:-‘I;—A
K K=b‘-TonA
Z
2 B.a,b B=90-A a=c-8inA b=c-Cos A
Ll ke CLSIDACosA . ct-Sin2A
L 2 4
OBLIQUE TRIANGLES
GIVEN|TO FIND| EQUATICN
A i A fls-blfs-c] A _qfals-0) A\/E-%I (5-c)
Sin g be  * og e be D Y
B [lE=oils-c) B.4/s{s-b Bafls-a) (s-c
R sa_ @2V o BN sEm
2 -ij - al(s- A f - & *u'sn:-{ab)
[ S:n-;.[o Ji._a;éi_bl. Cas-%-: :J%Fz. Tan% o :
K K =V5(5-0)(5-B) (5-<)
a-Sin B . a.5in (AB)
o b,< b = T . 3 SimA
R K = Qb:SinC | o8inB SinC
2 2:5inA
B8 | sing= B-SinA a"'" A
ab Al ¢ c = -"1—55—""1:—' = b_s_:‘.'-';‘;ns_(_:‘_ = vJal+b'-2ab-Cos C
_ gb-S5inC
L3 K = -
_a:5inC
A Tan A= b-a-CosC
a,b,l] ¢ g_jgn%ﬂ Vat+bi-2ab- Cos C
L K K = ab-SinC
2 _/
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
] &
L Sin Tan Cot. Cos * * _Sin Tan Cot Cos  *
0 .00000 .00000 .... 1.0000 60 ¢ 01746 01746 67.200 99985 &0
1 .00029 .00029 3437.7 1.0000 69 1 .01774 .01776 56,351 .90084 &9
2 00068 1718.9 1.0000 &% 2 41803 01804 55.442  ,99084 &8
3 .000B7 .00087 1146.9 1.0000 &7 § .01832 .01833 G4.561 .99983 &7
4 .00116 .00116 850.44 1.0000 B6 4 862 53.709 99983 &6
5 00145 00 687. 1.0000 13 01891 01891 52.BB2  .99082 56
6 00176 00176 572.96 1.0000 B4 § 01920 01920 52.081 99982 54
7 00204 491.11 1 1 01949 01949  61.303 99981 &3
8 00233 .0 429.72  1.0000 52 & 01978 01478  60. 99980 62
9 00262 00262 381.97 1.0000 b1 9 02007 02007 49.816 99930 51
10 00291 00291  343.77 1.0000 B0 10 02036 02036 49.104 99379 50
11 .00320 .00320 312.52 99999 49 11 .02065 02066 48.412 99079 49
12 00349 .00349 286.48 99999 48 12 .02094 02096  47.740 99978 48
13 .00378  .0037B 264.44 99999 47 13 021238 02124 47.085 99977 47
14 00407 00407 245.55 99999 46 14 02152 02153 d6.449 99977 46
15 00436 229,18 99999 46 15 .02181 02182 45.829 99976 45
16 00465 00465  214.86 99959 44 16 02211 02211 45.226 .99976 44
17 00485 .00495 202,22 .99999 43 17 02240 .02240 44.639 .99975 43
18 .00524 00624  190.98 999599 42 18 02269 02269  44.066 99974 42
19 00553 00653  180.93 99998 41 19 02298 43.508 99574 41
20 .00682 .00582 171.89 99998 40 20 .02327 .02328 42.964 .99973 40
21 00611 00611 163.70 39 21 02356 .02357 42.433 98072 39
2 0 156,26 99998 38 22,028 02386 41.916 99972 38
23 00669 00669  149.47 99998 37 23 02414 .02415 41411 99971 37
24 00698 00698  143.24 99958 36 24 02443 02444 40.917 99970 36
25 .00727 .00727 137.51 .99997 36 25 .02472 .02478 40.436 .99969 35
26 00756 00756 99997 34 26 02501 02502  39.965 99969 34
2T  .00785 00785 127.32 99097 33 27T .02530 02631  39.506 99968 33
28 00814 008156 122,77 99997 32 28 02660 .02560 89.057 99967 32
29 00844 118.54 99996 11 £9 02689 .02589 33.613 99966 31
30 .00873 3 114,59 99996 30 30 .0261 02619 38,188  .99966 30
31 00902 .00902 110.89 99996 20 31 02647 02648 37.769 99965 29
32 .00931 00931  107.43 99996 28 32 02676 02677 58 99964 28
$3  .00960 00960 104.17 99995 27 33 02705 .02706 86.956 .99963 27
34 101.11 99995 26 34 02734  .02735  36.563 99963 26
36 01018 01018 98.213 99895 25 35 .02763 .02764 86.178 25
36 01047 01047  95.489 99995 24 36 02792 02793 85.801 99961 24
37 01076 01076 92.908 99994 23 a7 02821 02822  35.431 99960 23

50 01451 01455 €B.750 99939 10 50 .03199 03201 31.242 99049 10

51 01483 01434 67.402 .99989
52 .01513 .01513 66.106 .99989




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
ze 30
2 _Sin Tan _Cot Cos * * Sin_ Tan_ Got  Cos_ *
0 03490  .03492 28,636 99939 60 0 05234  .05241 19.081 .99863 60
1 .03519 03521 28,399 99938 59 1 .05263 .06270 18.976 .99861 59
2 03548 03550  28.166 99937 58 2 05292 05299 18.871 99860 58
3 03577 03579 27.937 95836 57 3 .05321 05328 18,768 .99858 6T
4 03608 03608  27.712 959935 56 4 05350 05357 18.666 99857 56
5 03635 03638 27.490 99934 55 5 .05379 .05387 18.564 59855 55
6 03664 03667 27.201 99933 54 6 05408 05416 18.464 99854 54
T 03683 03696  27.067 99932 53 T 06437 05445 18.366 99852 B3
8 .03723 03725  26.845 99531 52 8 06466 05474 18,268 99851 52
9 03752 03754 26,637 99930 51 9 ,05495 .05503 18.1T1 99848 51
10 .03781 03783  26.432 99929 50 10 .05524 05533  18.075 99847 60
11 03810 .03812 26.230 99927 49 11 05553 .05562 17.980 .99846 49
12 03839 03842 26.081 99826 48 12 .06582 05591  17.886 99844 48
13 03868 03871  25.835 99925 47 13 05611 05620 17.793 99842 47
14 03897 03900 25,6842 99924 46 14 .06640 05649 17.702 99841 46
15 03926 03925 25.452 99923 45 15 06669  .05678  17.611 99839 45
16 03955 03958 25.264  .99922 44 18 056598 05708 17.521 .99838 44
17 .03984 03987 25.080  .99921 43 17 ,06727 .0573T 17.431 .99836 43
18 04013 04016 24.898 99919 42 18 05756  .05766 17.343  .95834 42
19 04042 04046 24.719 99918 41 19 05785 05795 17.266  .99833 41
20 04071 04076  24.542 90917 40 20 05814 05824 17.169  .99831 40
21 .04100 04104 24,368  .90916 39 21 05844 05854 17.0B4  .99829 39
22 .04129  .04133  24.196 .99915 38 22 05873 .05883 16.9%9 99827 18
2 04159 04162 24.026 99913 37 23 05802 05912  16.915 99826 37
24 .04188 04191 23.859 99912 36 24 05931 .05941 16.B32  .99824 36
25 04217 04220  23.695 95911 35 25 05960 .05970 16.750  .99822 35
26 04246 04250 23,532 99910 34 26 .05989  .05999 16.668  .99821 34
7 04275 04279  23.372 98909 33 27  .06018 06029 16.587 .99819 33
20 04304 04308 23.214 99907 32 2B .06047 060G 16.507 99817 32
28 04333 04337  23.058 89906 31 29 .0B0T6  .0B0BT 16.428 88815 31
30 04162 04366 904 .59905 30 30 .06105 06116 16.350 99813 30
31 04351 04395 22,752 99904 29 31 06134 .06145 16.272 .99812 29
32 04420 04424 22 602 99902 28 32 (06163 _0617 16.195 99810 28
33 04449 04454 22,454 99901 27 33 06192  .06Z04 16.119 99808 27
34 04478 04483 22 308 99900 26 34 06221 06233 16.043  .99806 26
35 04507 04512 2164 99898 25 35 06250 06262 15,969 99304 25
36 04536  .04541 22,022 99897 24 36 06279 06281 15,895 99303 24
37 04565 04570  21.881 99896 23 37 06308 06321  15.821 99801 21
a8 45594 589  21.743 99K84 22 3B 06337 06350 15,748  .99799 22
39 04623 04628 21.606 .99893 21 39 06366 06379 15,676 99797 21
40 04653 04658 21.470 99892 20 40 06395 06408 15.805 99795 20
41 04682 04687  21.337 B9850 19 41 06424  .08438 15.534 .99793 19
42 04711 04716 21.205 99889 18 42 06453 06467  15.464 99752 18
41 04740 04745  21.075 99888 17 43 06456  15.:94 99790 17
44 04769 04774 20.946 99886 16 44 06511 06525 15.425 99788 16
45 04798 04803 20.819 .99885 15 45  .06540 06554  15.257 99786 15
46 04827 04333 20.693 99883 14 46 06569 06584  15.1B% .99734 14
47 04856 04862  20.569 99882 13 47  .06598 0661% 15.122  .99782 13
48 04885 04881  20.446 B9R81 12 48 .06627 .0AB42  15.066  .99780 12
4% 04914 04920 20.325 99879 11 49 06656 06671 14.990 .99778 11
50 04943 04949  20.206 99878 10 50  .06ERS 06700 14.924 .99776 10
51 .04972 04978 20.087 99876 9 51 06714  .06730 14.880 .99774 9
52 05001 05007 19.970 99475 ® 52 .06743 .06759 14,795 .99772 8
&1 .06030 .05037 19.855 99573 7 53 06773 06788 14.732 99770 7
54 05059 05066 19.740 99472 6 54 06802 (06817 14.669 99768 6
55 .05088  .05095 19.627 .98870 5 55 06831  .06847 14.606 99766 5
56  .05117 05124 19.516 S9869 4 56 06B60 .06BTE 14.544 99764 4
57 05146 05158  15.405 H9RET 3 57  .06BE9 06905 14.4H2 99762 3
58  .05175 .051K2 19,296 99866 2 58  .06918 06934  14.421 99760 2
59 .05205 .05212 19.148 99864 1 59 06947 06963 14.361 99758 1
60 .OSHH 05241 19.0M1 99563 0 60 06476 06993 14.301 99766 0
: Cos Cot Tan  Sin  ° g Cus Cot Tan Sin  *
e aﬁn




NATURAL TANGENTS, CO-TANGENTS, SINES AND
CO-SINES

40 50
— Sin Tan Cot Cos * ' Sin_ Tan Cot Cos  ‘
0 06976 .06993 14.301 99758 &0
107005 .07022 14.241 .99754 59
207034 07051 14.182 99752 B8
3 07083 07080 14.124 .99750 57
4 omez LoTlo 14068 95748 56
&
7
8

07121 07139 14.008  .99746 55

0
1
2
3
4
5
07150 L0T168 13,951 .99T44 54 6 .08389 08926 11.205 .99604
07179 07197 13,894  .99742 53 i § .
-07208  ,07227 13,838 99740 52 8
9 07237 .07266 13.782 .99738 61 9
10 .07266 .07286 13.727 .99736 50 10

11 ,07285 07314 13.672 .98734 49 11 .09034 .09071 11.024 99501 49
12 07824 07344 13.617 99731 48 12 08063 09101 10,988 99588 48
13 .07353 07373 13,663 99729 47 12 .09092 09130 10,958 99586 47
14 .07382  .07402 13.510 .99727 46 14 .08121 09159 10,918 99583 46
15 07411  .07431 13,457 .99725 45 15 09150 09189 10.883 .99580 45

16 .07440  .07461 13.404 99723 44 16 .08179 09218 10.848 .09578 44
17 .0746%  .07480 13,352 99721 43 17 09208 09247 10.814 .99576 43
18 07498  .0751% 13.300 99719 42 18 .09237 .09277 10.780 99572 42
18 07627 07648 13.248 99716 41 19 09266 .09306 10.746 .99570 41
20 .07656 07578 13,197 98714 40 20 .09295 09336 10.712  .9966T7 40

21 .07585  .07607 13.146 .99712 39 21 08824 09365 10.676 .99564 39
22 07614 .07636 13.096 .98710 38 2% .09363  .09394 10.6456 99562 38
23 .07643 07665 13,046 .99708 37 23 .09382 09423 10.612 99569 3T
24 07672 07695 12.99% 99705 36 24 .09411 09453 10,578 99566 36
26 .07T701  .07724  12.947 99703 35 25 .09440 .09482 10.546 99553 35

26 .07730  .07753 12.898 99701 34 26 09469 09511 10.514 99551 34
27 07759 07782 12.8B0  .99699 33 27 .09498 09541 10.48B1 99548 33
28 .077B8 .07812 12.801 .996%6 32 28 09527 09570 10.449 89545 32
29 07817 .07R41 12.754 99684 31 25 08556 09600 10.417 08542 31
30 .07846 .0TRT0 12.706 .99692 30 30 .09585 .09629 10.385 .99540 30

31 .07875 .07H99 12,659 99688 29 41 08614 09658 10.354  .99537 29
32 07904 07929 12.612 .99687 28 32 08642 09688 10.322 90534 28
33 .07933 07958 12,866 99685 27 43 09671  .08717 10.291  .99531 27
8407952 07987 12,520 99683 26 34 09700 09746 10.260 .99528 25
35 .07991 08017 12.474  .99680 25 35 09729 08776 10.229 .99526 25

36 08020 LQBO46 12.1"9 99678 24 36 .09768 098056 10.199 99523 24

51 0B455 85 11,786 .9 9 81 10192 10246  9.7601 99479 &
52 08484 08514 11.745 99639 8 82 10221 10276 9.7322 93476 8
53 .0B513 08544 11.705 99637 7 53 10250 10306 5.7044 98473 7
54 08542 08578 11.664 .99636 6 54 10279 10334  9.6788 99470 §
55 08571 08602 11.625 .99632 & 55 .10308 .10363 9.6493 99467 5
56 08600  .08632 11.585 99630 4 56 10337 10393  9.6220 89464 4
57 08629  .0B661 11.546  .996:7 3 57 10366 10422 9.5949 99461 3
58 08658  .0B690 11,507 99625 2 58 10395 10452 9.5679 99458 2
59 0B6BT .08720 11.468 99622 1 59 10424 10481  9.5411 99455 1
60 08716 08749 11.430 99619 O 60 10458 10610 9.5144 99452 0

© "oz " Cot “Tan  Sin
8

191



NATURAL TANGENTS, CO-TANGENTS, SINES AND
CO-SINES

sb 7 o
Sin _Tan Cot Cos * f Sin Tan Cot Cos '

10453 .10510 9.5144 99462 &0

0

1 .10482 10540 9.4878  .99449 59
2 10511 10569 9.4614 99446 58
3 10540 .10589 9.4352  .99443 57
4 .10669 .10628 9.4090 .99440 56
5 .10587 10657 9.3B31 .99437 55
3
7
8

0

1

2

3

1

§
(10626 10687 9.3572 99434 54 6 .12360 .12456 §.0285 .09233

L0656 10716 9.3315 95431 B3 7

10684 (10746 9.3060 99428 &2 8

9 10713 L1075 9.2806 99424 51 9

10 10742 .10805 9.2563 . .98421 50 0

11

11 10771 .10834 9.2302 95418 49 . - 126 . .

12 .10800 .10863 9.2062 .99415 48 12 12633  .12633 7.9158 69211 48
13 .10829 10883 9.1803 .9941Z 47 13 12662  .12662 7.8973  .99208 47
14 .10858 .10922 ©.1666  .99409 46 14 (12591 .12692 7.8789  .09204 46
16 10887  .109E2 9.1309 .99406 46 16 (12620 .12722 7.8606  .09200 45,

50 (11898 .11983 9.3450 99200 10 30 13659 13758 7.2687  .98067 10

i .11927 .12013 8.3245  .99286 61 .13658 13787 7.2581 .99063

52 .11956 .12042 5.3041 .99283 52 13687 13817 7.2376  .99059

53  .11985 12072 8.2838 98270 G4 18716 13846 7.2220 .95055
(12101 8.2636 98276

64 (13744 (13876 7.2066  .98051
55 12043 12131 8.2434 99272 56 .13773  .13%06 7.1912 99047

9

3

7

6

5
56 12071 .12160 8.2234 90260 4 56 .13%02 .1393F 7.1769  .99043
57  .12100 .12180 8.2035 .98265 3 57 .13881 ,13965 7.1607  .99039
58 12129 12219 8.1837 .98262 2 B8 13860 .13995 7.1455  .99035
1 59 13889  .14024 7.1304  .9803]
0 60 .13917 14054 7.1154  .99027
k3

* "Cos Cot Tan Sin

83° 82°

lommwe ormaawe




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
8° 9°
i Sin Tan Cot Cos  * S _Sin Tan Cot Cos 7
0 .13917 14064 7.1154 .99027 60 0 15643 .15838 6.3138 98769 60
1 .13%46 14084 7.1004 .99023 59 1 .15672 .16868 6.3019 .98764 59
2 13976 14113 7.0855 99019 58 2 15701  .1G6B9R  6.2801 98760 B8
3 14004 14143 7.0706 99016 58 3 15730 (16928 6.278%  9R755 BT
4 .14023 14173 7.0B58 99011 58 4 .157B8 .15958 6.2866 .98751 BB
5 .l4061 14202 7.0410 99006 55 5 15787 .15988 6.2540 98748 G55
6 14090 .14232 7.0264 .99002 54 6 .15816 .16017 6.2432 .98741 54
T 14119 .14262 T7.0117  .58098 63 T .15845 16047 6.2316 .98737 &3
8 14148 14291 06,9972 98994 62 8 .15873  .16077 6.2200 .98732 &2

Q4177 .14321  6.9827 98000 61 9 .16902 .16107 6.2085 .98728 51
10 .14206 .14351 6€.9682 98986 50 10 .15931 18137 6.1970 98723 B0

11 14234 .14381 6.9538 .98882 49 11 .15859 (16167 6.1856 98718 49
12 .14263 .14410 6.5395 98978 48 12 (16888 .16196 6.1742 .98T14 48
13 14292 (14440 6.5252 98973 47 13 .16017 16226 6.1628 98709 47
14 .14320 .14470 6.8110 .98969 46 14 .16046 16206 6.1515 .98T04 46
16 .14349 .14499 6.8969 .98965 45 15 .16074 .16286 6.1402 .98700 45

16 .14378 .14529 6.8828 98961 44 16 .16103 .16316 6.1250 98695 44
17 .14407 .14558 6.R6BT 98957 42 17 .16132 16146 6.1178 93680 43
18 .14436 .14588 6.B5H48 98953 42 18 .16160 .16376 6.1066 98686 42
19 14464 14618 6.B408 98948 41 19 16189 16405 6.0956 98681 41

.14493 (14648 6.8269 98944 40 20 .16218 16435 6.0844 98676 40

20

21 .14522 14678 6.8131 .98940 39 21 .16246 .16465 6.0734 98671 39
22 (14551 14707 6.7994 98936 3B 22 16275 .16495 6.0624  .9866T 38
23 .14580 .14737 6.7866  .98931 37 23 .16304 (16525 6.0514 98662 37
24 14608 14767 6.7720 .98927 36 24 .16333 .16556 6.0406 98657 36
26 14637 .14796 6.7634 98923 35 26 .16361 .16585 6.0286 .92
26
27
28
29
30

35
J4666 (14826 6.7448 98919 34 26 .16390 .16615 6.0188  .0BE43 M
14696 (14866  6.7312 93914 33 27 16419 16645 6.00B0 98643 33
4723 14886 6.7179  .98910 32 28 16447 16674 5.9972 . 9BG38 32
4762 14915 6.7046 93906 381 29 16476 .16704 5.9865 .98633 3
J4TBL 14945 6.6912 98902 30 30 .16605 .16734 5.9768 98629 30

31 14810 14875 6.6779 98897 29 31 .16533 .16764 5.9661 .98624 29
82 14838 16006 6.6646 .58893 28 32 16682 18794 5.9545 98619 28
83 14867 .16034 6.6514 98889 27 33 .16591 16824 5.943% 98614 27
34 .14896 16064 6.6383  .68884 26 84 .16620 16854 5.9333 98609 26
35 14926 .16094 6.6262 98880 25 35 .16648 16884 5.9228 . 9BR04 25

36 .14354 .16124 6.6122 .98ET6 24 36 16677 .16914 5.9124 98600 24
37 .14982 16153 6.5992 (98871 23 37 .16706 16944 5.9019 98595 23
38 .15011 .1B1B3 6.5863 .9EB6T 22 38 .16734 16974 5.89156 .9E500 22
39 .16040 .15213 6.5734  .98863 Il 39 .16763 .17004 5.8811 98585 21
40 15069 .16243 6.5606 .98858 20 40 .16792 .17033 5.8708 98580 20

41 .16097 .15272 6.478  .98854 19 41 .16820 ,17063 5.8605 98575 19
42 .15126 .15302 6.G350 .98849 18 42 .1684% .17093 5.8502 93670 18
43 15156 .15332 6.5223 98845 17 43 (16878  .17123  5.B400 98565 17
44 15184 15362 6.5097 98841 16 44 .16%06 .17153 5.B298 98661l 16
45 .15212 .15391 6.4371 98836 15 45 .16835 .17183 G.8197 08666 15

46 15241 .15421 6.4B46 98832, U4 46 (16084  .17213 5.B096 98661 14
47 .15270 .15461 6.4721 .98827 13 47 (16892 .17243 5.7994 98546 13
48 15299 15481 6.4596 98823 12 48 17021 .17273 5.7894  .98541 12
49 (15827 15511 6.4472 98818 11 49 17050 .17303 5.7794 98616 11
50 15356 .15540 6.4348 98814 10 6O .17078 17333 5.7604 .98B31 10

51 .15385 15570 6.4226 98809 9 L .17107 .1736% 5.7584 .98B26 9
. . . 8 J17136 17393 5.7495 (98621 8
(7164 .17428  6.T396 98616 T
7198 17468 5.7207 98511 6
17222 17483 5.7193 98606 6
4

3

2

1

0

52
53
54
55
56 .17250 .17513 6.7101 98601
57 .17279 .17643  5.7004 83496
58 .17308 ,17673 5.6906  .98491
59 .17336 .17603 5.6809 98436
60 .17366 17633 6.6713 98481




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
10° 11°
— Sin Tan _Cot Co ' '  Sin Tan Cot GCos '
0 17865 17633 5.6713 .9R481 60 0 19081 19438 5.1446 98163 60
1 .17393 17663 5.6617 .9B476 358 1 19109 19468 5.1366 98157 59
2 17422 (17693  5.6521 (98471 58 2 19138 19488 5.1286 981562 58
3 151 17728 5.8425  .9B4E6 5T 3 19167 19529 5.1207 98146 57
4 17479 17763  5.6329  |9B461 b6 4 19185 .19559 5.1128 98140 56
§ 17508 .177B3 5.6234  .9B465 655 & 19224 1958%  5.1049 98135 55
6 17587 .17814 5.6140  .9B450 B4 G 19252 19619  5.0970 98129 54
T 17565 17843  5.6045 .98445 G5l 7 19281 .1964%  §.0892 98124 53
8 175694 17873 5.5951 98440 52 8 19309  .19680 5.0814 98118 52
9 17623 17903 5.6857 .98435 bl 9 19338 ,19710 5.0736 A8112 51
10 17651 17933 5.5764  .98430 50 10 19366 19740  5.0658 98107 50
11 17680 17963 5.5671 9R425 49 11 .19385 19770  5.0541 98101 49
12 17708  ,17993 5.6678 98420 48 12 19423  .19801 5.0504 .98096 48
13 17737 .18023 JB485 98414 47 13 19452 .19831  5.0427 3090 47
14 17766 18053  5.5493  _OR409 46 14 19481 ,19861 5.0350  .920B4 46
15 17794 18083 5.5301 98404 45 15 14509 .18891  5.0273 98079 46
16 .17823 18113 5.5208  .98399 44 16 19548 ,18921 5.0187 98078 44
17 17852 18143 5.5118 98384 43 17 19566  .18952 5.0121 YR067 43
18 17880 .18173 5.5026 98389 42 18 19595  .19932  5.0045 93061 42
19 ,17909 18204  5.4936  .93383 41 19 19623 20012  4.9969 98056 41
20 1783 .13231 5.4345 98378 40 20 19652  .20042 4.9894 98050 40
21  .17966 .18863 5.4755 .9B3T3 39 21 19680  .20073 4.9819 98044 38
22 176895 18203 5.4665  .98368 18 2 19709 20108 4.0744 98039 38
23 18023  .18323 5.4575 (98362 37 2 .19737 20033 4.0669 98033 37
24 ,18052 18353 5.4486  .9B357 I6 24 19766 20164  4.9594 98027 36
25  ,18081 .1B384  5.4397 983562 35 25 19794 (20194 4.9520 498021 36
26 18109 ,18414  5.4308 98347 34 26 19823 .20224  4.9446 958016 34
27 18138 .1B444 5.4219 98341 33 27 19851  .20254 4.9372 98010 33
28  .1B166  .1B474  5.4131 98336 32 28 19880 20285 4.9298 98004 32
29 1R195  1KGD4  5.4044 98331 31 29 19908 20315 4.9225 47998 31
30 18226 L1953 5.1055 .98325 30 40 19937 20343 4.9152 07992 30
31 .18252  [1B564  5.3968 Ya320 29 31 19965 .20876  4.9078 97987 29
42 (18281 .18594 5.3781 .983156 28 B2 .19994 20406 4.9006 97981 28
33 (18409  ,18624  5.3684 (98310 27 33 20022 20436  4.59u3 7976 27
34 18338 18654  5.3607 BRL04 26 34 20051  .20466  4.8860 97969 26
35 .1B367 .18684 5.3521 BEZSD 25 35 20079 .20497 4.8788 7963 25
46 18395 18714 5.3485 (98204 24 36 20108 20527 4.BT16 97958 24
37 18424 (1BT45  5.3349 BRZRR 23 17 20136  .20557 4.H644 97952 23
38 (1B452 18776 5.326) H8284 22 a8 20185  .Z05HB 4,857 27946 22
39 .1H4d1 .1B306 G318 HH2TT 21 Hi] 20193 L20618  4.8501 970 21
40 (18509  L1EsSi5 3093 98272 20 40 .20222 20648 4.B430 97934 20
41 .1R53%  .1RBRE  B._an0d BRZET 19 41 0266 20679  4.8159 97928 19
42 (18567 (18RA5  5.2924 YRZ61 18 42 20279 .20709  4.8288 7922 18
43 (18595 18426 5.2839  _OE256 17 4% 20307 20739 4.B218 7916 17
44 (18624 ,1R855 5.2755 4250 16 44 20446 20770 4.8147 97910 16
45  (1H652  (1RBB6  5.2672 98245 15 45 20364 20800 4.8077 97905 15
46 (IHGKL (19016 b.2568H 98240 14 46 20393 20830 4.8007 .97BA9 14
47 JIHTI0 18046 5.2505  9BZI4 13 47 20421 20861  4.7937  .97H8% 13
48 LIBT3R 180TR 5.2422 yRzzh 12 tHi 20450 (20891 4,787 97887 12
49 JI8767 18106 5.2334 yazzy 11 44 20478 2082 4.77498 97881 11
50 .18795 (19146 5.2257  .BBZ18 10 50 20607 20452 4.7729 97875 10
51 .isE24 (19166 5.2174 98212 9 51 20535 20982  4.7669 97869 9
B2 18852 .19187 5.2092 83207 8 52 20564 .21013  4.7591 (97863 8
6%  .18881  .18227 5.2011  .9A201 7 3 20692 21044 4.7522  .9TRAT T
54 18910 (14257 5.1920 04196 6 54 20620 .21073 4.7463 97851 &
66 18933 (18287 5.1844  .BB1%0 b 56 20649 21104 4.7u¥5 97845 5
56 (18967  .19317 5.1767  _HRI1RE 4 56 20877 21184 4.7417 97839 4
57 18995 19347 5.1686 98179 & 57  .20706 .21164 4.7249 97833 .3
58 19024 18378 51606 .9M1T4 2 58 .20734  .21195 4.7181 97827 2
69 (18052 18408 5.1526 88168 1 59 20763 21225 4.T114 97821 1
ﬁg lBﬂEl_ _1»-13_51 5 H-IG b8163 0 G0 20791 ‘:225_6 4. 7046 ._9?315 _Q
3 Cos Cot “Tan Sin . ¢ Cos Cot “Tan Sin L
L] 785




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
12° 13¢
. Sin Tan Coat Cos * ¥ Sin Tan_ Cot Cos #
0 20791 21256 4.7046 9815 60 O 22486 23087 4.3315 97437 60
1 20820 21286 4.6979 .97H09 59 1 .22523 23117 4.3957 97430 59
2 20848  .21316 4.6912 97803 58 2 22562 23148 3200 ,97424 58
3 20877 (21847 4.6846 97797 57 3 22580 23179 4.314% 27417 57
4 20005 .21377 4.6779 97791 54 4 22608 23209  4.R086 97411 56
5 .20033 21408 4.6712 97734 55 5 .22637 .23240 4.3029 97404 55
6 .20862 21438 4.6646 97778 B4 6 .22665 23271 4.2972 97398 54
7 20980  .21469 4.6580 97772 53 T .22693 23301 4.2016 97391 53
8 21019 .21499  4.6514 97766 32 8 .22722 23432  4.2859 97384 52
9 21047 (21529  4.6448  .9T7R0D 51 9 .22750 .23363 4.2803 97178 51
10 21076 .21560 4.G382 97754 5O 10 22778 23303 4.2747 97371 50
11 21104 (21580 4,607 97748 49 11 (22807  .23424  4.2691 97365 49
12 21132 (21621 4.6252 97742 48 12 .22RR5 234556  4.2635 97358 48
13 .21161 21651 4.B187 .97735 47 13 (22RAE 23485 4.2580 97351 47
14 21189 (21682  4.6122  .9772% 46 14 22892 23516 4.2524 97345 46
15 .21218  .21712  4.6057 .97723 45 16 22820 .23547 4.2468 97338 45
16 21248 21743 45993 97717 44 16 22848 23598 4.2418 97331 44
17 21275 (21773 4.592% .9TTi1 43 17 .22977 (21608  4,2358 87325 43
18 .21303 21804  4.5364 97705 42 18 23005 .2343% 4.230%3 97318 42
18 21831 L2184 4.5800 97693 41 19 23633 13670 4.2248 97311 N1
20 21360 21864  4.5736 97692 40 20 23062 23700 4.2193 97304 40
21 21388 21895 4.5678 L9768 19 21 23080 24731 4.2139 97208 39
28 2M1T 21925 4.5609  ,9T6R0 48 22 .28 20762 4.2084 97291 38
23 21445 .21956  4.5546  9TRTI 47 23 2146 23703 4.2030 97284 37
24 21474 L2198  £.5483  9TR6T 48 4 23175 283 4,196 97278 36
26 21502 (22017 4.5420  .9TEGL 35 25 .23208 (24854 4.1922 97271 35
26 ,21530 .22047 4,5357 .97655 a4 26 .ga%) 97264 34
27 21559 22073 4.5294 . 9TR4R 93 27 L3gn0 87257 33
28 21587 22108 4.5232 47642 a2 o . 1 97251 a2
29 21616 22139 4.5140  .976%6 M1 29 ;38 A7244 13
30 21644 22169  4.5107 97630 40 0 24345 97247 30
Al 21672 22200 45045 97628 289 i 87210 29
42 21701 22231 44848 97617 28 32 8772 28
A L21T28 22261 4.4822 97611 29 B " 87217 27
A4 L21T5R 22202 4 4860 9TR04 26 kT 24101 4.1441 97210 26
3 21786 L2222 4.4%u8 uf5e% 25 5 24162 4.01388 47205 25
A6 LZIRI4 22358 44787 i 24188 41345 97196 24
37 LZ1M43 0 2283 4.467R 4 av L4230 4,1282 4TIRD 23
W/ L2187 224 4.4615 E s 24264 41290 97182 22
21888 22444 4 4555 'i b4 Bt 4285 41178 9TITR 21
40 L2192 2275 L4494 'h.':rh 20 40 248160 41126 9718Y 20
41 21856 22505 44414 L6760 18 41 24T 40074 L8TIRZ 19
42 21885 (22006 A.4RTH 0 4T5RR ¥ £y 4.1022  .87155 18
43 22013 22567 4.4%I% 41 4.0070 97148 1T
44 22041 22597 4,428% 44 40818 97141 16
15 ,22070 22828 4 414 45 4.0867 97184 15
46 22088 22RR8 4 41 46 40215 97127 14
47 22126 22684 44075 17 L0761 97120 14
48 22156 2..:1'{ 14 40713 97113 12
19 L2s Th 44 4.0662 47100 11
50 .zanz 50 4.0811 47100 10
51 .22240 51 4.0560 97093 9
52 22268 52 4.0508 47086 o
53 3yt 5% 4.0459 97074 7
Mo 2228 54 4.0408 97072 4
55 22053 55 4.0358 97065 5
56 22382 GR 4.0308 97051 4
5. 67 4.0257 97051 3
i 68 4.0207 97044 2
549 1.9372 BY 40158 87047
[ it 4.3315 60 4.0104 97030 o
4 Cat Tun U “Tan Sin ’




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
14° 15°
~ _Sim _Tan _Cot GCos * ‘' _Sin Tan Cot Cos *
0 .24192  .24933 4.010B .97030 60 0 .2688B2 .26795 3.7321 .96593 60
1 .24220 24964 4.0058 .97023 69 1 .26910 .26826 38.727T .96685 69
2 .24249 24985  4.0000 97016 58 2 25938 26857 3.7284 96578 B8
3 .aem 26026  3.9959 97008 57 3 25966 26888 3.7191 96670 67
4 .24305 25056 §.9910 .97001 B6 4 (26994 .26920 3.7148 96662 66
5 .24333 25087  3.9861 96994 56 5 26022 26951 3.T106 96666 G5
6 .24362 25118 §.8812 96987 B4 [ 26050 26982  3.7062  .96B47 B4
T .24390 25149 3.9763 .96980 62 7 .26079 .27013 3.7019 .06640 B3
B 24418 25180 3.9714 .96973 B2 8 (26107 .27044 3.6076 96832 B2
9 24446 25211  3.9665 96066 61 9 26136 27076  3.693%  .96624 b1
10 .24474 26242 3.9817 96955 B0 10 26163 27107 3.6891  .96517 B0
11 24603 .25273  3.9568 96952 49 11 26191  .27138 6848 96609 49
12 .24531 25304 3.9520 .96945 48 12 .2§219 .27169 3.6806 .9650Z 48
13 24559 25335 3.9471 .96037 47 13 26247 27201 3.6764 .0R494 47
14 24587 .25366 §.9423 96930 46 14 26275 .27232 3.6722 96486 46
16 .24615 25397 3.9375 96923 45 15 26303 .272683  3.68%0 96479 45
16 24844 25428 3.9327 96916 44 16 26831  .27284  3.6638 96471 44
1T 24§72 25459 3.9279 96909 43 17 .26359 27326 3.6696 96463 43
18 24700 25490 3.9232 96902 42 18 26387  .27367 3.6664 .96466 42
19 ,24728 25521 §.9184 96494 41 19 26416 .27388 3.6612 06448 41
20 .24766 25552 3.9136 . .96BET 40 20 26443 .27419 3.6470 96440 40
21  .24784  .2B5B3  3.9088 96880 39 21 26471 27461  3.6429 96433 39
22 24812 .2B614  3.9042 96873 38 22 6600 27482 3.6847 96426 38
23 .24B41 26645 3.8995 96866 87 23 .26528 .27613 3.6346 06417 37
24 24869 .2B6T6  3.B947 96858 36 24 556 27645 3.6305 96410 36
26 .24897 25707  3.8900 96861 35 25 26684 27676  3.6264 96402 35
26 .24925 25738 3.8854 .96844 34 26 26612 .27607 3.5222 .96394 U
27 .24954 25769  3.8307 837 33 27 26640 27638 3.6181 .96336 33
28 24982 23800 3.8760 96829 32 28 26668 27670 3.6140 .96379 32
29 25010 25831 3.8714 96822 31 £9 26696 27701 3.6100 .96371 31
30 .25038 .25B62 3.8667 96815 30 30 .26724 27732 3.6059 .96363 30
31 .25066 .25893 3.%621 .96B0T 29 31 .26752 27764 3.6018 96365 29
32 26094  .25924 §.8575 96800 28 a2 26780 27786 3.6878 96347 28
33 25122  .25955  3.8528 96793 L7 33 .26808 27826 3.593T7  .96340 27
34 .25151 .25986 3.B482 .967B€ 26 34 26836 .27858 - 3.5897 .96332 26
35 25179 .26017 3.8436 .06773 25 35 .26864 27889 3.6856  .96324 26
36 25207  .26048 3.B391 B67TL 24 36 (26892 27921 3.6816 .96316 24
37 25236 .26079 3.8345 96764 23 37 .26920 27952 3.5776  .96208 23
28 25263 26110 3.8200 .0E756 22 38 26048 27083 3.6736  .96301 22
39 26291  .26141 3.8264 96748 21 30 26976 28015 3.5696 .96293 21
40 25320 .26172 3.8208 .08742 20 40 .27004 28048 3.5666 .96285 20
41 25348 .26203 3.8183 .96734 19 41 .27032 .28077 3.6616 .96277 19
42 25376 26235 3.8118 .0G727 18 42 27060 .28109 3.6676¢ '.06269 18
43 25404 26266 3.8073 96719 17 43 27088  .28140 3.G536 96261 17
44 25432 26297 3.8023 .96712 16 44 .2T116 .2B172 3.5497 96253 16
45 25460 26328 3.7983 .96705 15 45 .27144 28203 3.G457 .96246 16
46 25488 26350 3.7988 06697 14 46 27172 28234 3.B418 06218 14
47  .26516  .26390 3.7883 96690 13 47 .27200 .28266 3.6379 0 13
48 26545  .26421 3.7848 96682 12 48 .27228 28207 3.5339 86222 12
49 25573  .26452 7804 96675 11 49 (27266  .28329 3.6300 96214 11
50 .25601 .26483 3.7760 B6667 10 5O  .27284  .2B360 3.6261 96206 10
51 .2562% .26515 3.7115 96660 9§ 51 27312 .28301 3.6222 96198 9
52 .25657 .26546 3.T671 96663 38 52 27340 28423 3.6183 .9619%0 8
53 .256B5  .26577 L7627 B6645 7 53 27368  .284564 3.6144 .06182 7
54 .25713  .26608  3.7583 96638 6 54 27398  .284B6 3.B105 96174 &
66 .25741 .26639 3.7539 .96630 5 55 .27424 .2B517 3.G067 .96166 &
66 .25769 © .26670 3.7495 .96623 4 56 27452  .28549 3.6028 .06158 4
57 .25798 .26701 3.7451 .96615 3 57 27480  .28580 3.4989 06150 3
58 25826 .2673% 3.7408 96608 2 58 .2750B 28612 3.4951 .06l42 2
59 25854  .26764 L7364 96600 1 59 .27536  .28643 3.4912 96134 1
€0 26882 .2679F 3.7321 96598 0 60 27664 28675 3.48T4 96126 0
i Cos Cot Tan Sin '/ L Cos Cot Tan Sin
75° 74°




NATURAL TANGENTS, CO-TANGENTS, SINES AND
CO-SINES

16° 17°
Sin Tan Cot_ Cos  * i
.27564 28675 3.4874  .96126 60

27692 28706 3.4836 96118 59
L276%0 28738 3.4798 96110 G5B
27648 287A8  3.4760  .9610Z GV
L27676 28801  3.4722  .06094 56
27704  .28B32  3.4684 06086 5

L27T31 28864 3.4646 95078 54
27759 28895  3.4608 96070 53

L
]
H
=]
=2
(o]
=]
-]
(=]
-]
o
.

29237 30573 3.2709 95630 60
28265  .30605 3.26756 ,9562Z 59
28293 (20637  3.2641 955‘13 58
.28321 30669  3.2607 57
: 30700 3.2573 955‘.‘!8 56
20376 80732 3.2509  .85588 BB

.20404 30764  3.2506  .955TH 54
.28492 (30796 3.2472 (96571 B3
L27787 28827 34570 .96062 52 .28460 30828 3.2438 96662 52
27816 (28868 3.4533 96064 51 29487 30860  3.2405 06554 51
27843 28900 3.4495 96046 5O 10 28515 30861  3.23T1 (05545 50

11 27871 29021 3.4458 96087 48 11 28543 30923 3.2338 95536 49
12 27809 80053 3.4420 . 0A026 4R 12 .28571 (30855 3.7305 96528 48
13 27827 29084 3 4383 96021 47 13 .29699 (30987 3.2272 .85519 47
14 27956 (29116 3.4346  .96011 46 14 29626 81019 3.2238 85511 46
15 27983 29147 3.4308 ,096006 45 15 .20654 31051 3.2205 .95502 45

16 .28011  .2917% 3 4271  .9589T7 44 16 .29682 31083 3.2172 96493 44
17 .28039 29210 3.4234  .9588% 43 17 .29710 811156 3.2139 95485 43
18 .28067 29292 4.4197 95881 42 18 28737 31147 9.2106 .854T6 42
19 28095 (29274 3.4160 95872 41 19 28965 (31178 3.2073  .55467 4l
20 28121 .28306 3.4124 (85864 40 20 28793 .31210 3.2041  .85459 40

21 28150 .29%37 3.4087 95966 39 21 .28621 .31242 3.2008 95450 39
22 28178 .2836R (05048 8B 22 28849 .31274 3.1975 95441 38
% 28206 .29400 85840 37 2% 28876  .31306 3.1043 05433 37
24 28234  .2o4u2 L8501 36 24 .28804 31338 3.1910 96424 36
25 .2sl62 29463 85821 45 25 20032 31370 3.187%8 05415 36

26 .2R8280  .26485 (85615 34 26 28080 31402 3.1B45 45407 34
27  .2R11R  .26626 .95807 A3 27 .28087 .31434 3.1813 .96%98 33
28 SRR 29558 95808 82 28 .30015 (31466 8.1780 95189 12
25 2daT4 29540 (85890 31 29 30043 31498 3.174§  .956380 31
30 .28402 28621 .95882 30 40 300717 .31530 3.1716  .9537Z 30

31 28428 (29653 95874 29 41 30098 31562 3.1684 95363 29
42 .2H457 (29688 85865 28 32 30126 (81584 3.1652 85354 28
33 28485 29716 85857 27 34 30154  .31626  3.1620 95345 27
34 2BAI13 29748 85848 26 44 .30182  (B18G68  3.1588 95327 26
35 .2B541  .29780 95841 25 45 .30209 (31690  3.1556 . 9G328 25

36 285668 (29811 45832 24 36 .30247 (31722 3.1624 96319 24
37 .28B97 29843 95824 23 87 .30285  .31754 3.1482 65310 23
48 28625 29375 (95816 22 48 .30992 (31786 3.1460 85301 22
39 .28A52 28806 J95R07 21 49 30820 31818 R.1429  .95293 21
40 .28680  .29838 ,95799 20 40 30343 (31860 3.1397  .65284 20

41 23708 .29970 95791 19 41 .30376 31882 §.1366 95275 19
42 (ERTRE 20001 85782 13 42 00403 31914 3.1334 (05266 1R
4% L28TR4 B003% 85774 17 4% 30431 31946 2.1303 95257 17
44 (28792 30065 95766 16 41 .30459 31978 8.1871 6548 16
46 28520 30097 L5757 15 45,3048 32010 3.1240 95240 15

46 2!‘!347 30128 85748 14 46 .30814  .32042 3.1209  .95231 14
47 (RETE L A0160 LB5740 13 47 .30542 32074 3.1178 95222 13
48 LaEe0d 30192 95742 12 48 30570  .32106 3.1146 95213 12
49 23930 30224 95724 11 49 30597 32139 3.1115 (85204 11
50 28459 .30255 JAB715 10 50 .30625 32171 3.1084 05195 10

._
Swmwaam mame— ol
wmam mewmn— ol
o
=]

b
=

58 ,J0846 42428  3.0838 95124
58 JORT (42460 3,0807 95115
ik e ot sios
# Cos Cot Tan Sin

51 .2RART  .a3028V 86707 9 51 30653 82208 3.1063 65136 &
52 29015  .30R19 95698 8 52 .a0680 (32235 3.1022 45177 8
B .E9042 30851 95690 7 53 .30708 32267  3.0991 05168 7
B ED0TO 30382 5681 6 54 L3076 32200 4.0961 55159 6
55 20088 30414 98673 5 55 .30763 032331 3.0930 95150 5
66 20126 30446 05664 4 5 ,30791 (32363 3.0809 95142 4
i 95656 '2i T JH0819 32396 3.0868 95133 g

1 1

0 )

197



NATURAL TANGENTS, CO-TANGENTS, SINES AND

a 190
 .S8in Tan Cot Cos * * Sin  Tan Cot  Cos
0 30902 32492 3.0777 95106 60 0 32557 34433 2.0042 04552 GO
1 .30929 32524 3.0746  .95097 59 1 .32684  .B4465 2.8015 94542 59
2 30957 .32556 3.0716 .95088 58 2 02612 .R4498 28987
3 .30985 32588  3.0686 85079 57 30 32639 4530 28960
4 31012 32621 3.0656  .95070 56 4 32667 34663 2.8933
5 31040 32653 3,065 85061 55 5 42684 34596 2.H905
6 31068 32685 3.0585 95052 54 6 32722 34628 2. 8878
T .31085 32717 3.0666  .95043 53 T 32749 (3461 2_ER5I]
8 .23 32749 3.0535 95033 52 8 H2TTT L3463 2 8RR
8 31151 32782 1.0505 95024 51 9 _B2R04  .B4T72R 22,8797
10 .51178 32814  3.0476  .55015 50 10 42832 3454 2.BTT0
11 .31206 32846 3.0445 65008 48 11 32858 34781 2.8740
12 .31233 (42878 3.0415 94997 48 12 (H3RRT  34REd 2.RT16
13 .31261 32811 R.04%5 B4ORR 47 1 .R2914 (B4SBR 2.8RED
14 31289 .32B4R R.0856  (MMBTH 46 14 82942 34848 2 Ras2
15 31316 175 3.0326 04970 45 15 32969 34822 2 .NG36
16 .31344 A0NT 30298 84941 44 16 32997 34854 2.8408
17T 31872 54040 R.026T 04852 43 17 4024 34937 2.85K2
18 31394 L0722 3.0237 04943 42 18 34051 2 8556
18 31427 304 3.0208 84833 41 19 33074 2.8629
20 31454 33136 3.0178 84024 40 20 33106 28502
21 31482 R385 3.0149 .94915 39 21 33134 F A
22 31510 2 A.0120 94806 ¥ 22 306 3.5
23 31637 R.0090 94297 37 om0 dhse hid 6
24 31565 30061 94838 46 24 .3a8216 2 %387
25 31593 B.0002 94378 35 25 30244 28570
26 .31620 Z.000% 94868 4 26 HETI d. 8244
27 11648 : 28871 J04¥R0 33 27 2.5
2R R1675 13395 2.894F  .94NB1 42 28 2 R
29 31703 1 2.68815 4442 R 24 2, 8205
30 31730 L33460  2.985T  94M12 30 20 2 4238
i1 31758 33452 2 ON5K 94813 1 2 HNA 0 04254 29
42 31746 435624 Z.4E2B 9014 B o4 2.HINT 25
33 41813 33557 2.4%00 T a1 2.816)  agEah it
34 51841 3588 24992 B2 2 RIRS M4225 20
35 31868 83621 2.9743 35 L8R 84215 2B
36 31896 nﬁ54 A 28084 95206 24
37 L3182 EH 29057 L B1IWG 23
3 kL ,8%052  .BilEe 22
B 25006 BTG
2 40 0 25080 WIRT A
2.855%2 11 - BIAT 1R
28501 42 2 BN
2.4515 T 1 2 K Er
3 ST 206 14 b AT 16
SouiGy L9164t 15 15 ¥ AL B
JHaeRd 4 A -4 A3 14
R:um q1674 13 47 -1 94088 13
34048 MARGH 12 1% 3 SIS 12
4075 SA4R5R 11 4 H 2 AT 11
24108 JHIRAE 1o B e 207 L4068 10
24140 BIRRT 8 Al Al 2 AH05R 9
T3 Ml62T X 52 o2 R TIEE I
LA M T 34 T 2 B
Sz i A4a08 6 3l 4t A028% 6
86 A2y H2TO ‘H]r-u M B 35 2.5 L0185
56 .3M47 2152 A460 g 56 2 4008 g
T AT 20125 aaEN0 1 7 2 R
53 42502 mu.s 20T W57 2 5% X 2 o1e8y 2
54 42526 G 24050 446K 54 'Mlilp 2 3878 ]
60 H255T _-lM-IK:_F 20042 L8z 0 B0 R0z A6RNT 2 BT
S T Cos Cot Tan Sin ¢4 ¢ Cox  Cot ‘Sin ¢
71° 70°




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
20° 21°
A% Sin Tan Cot Cos 2 " Sin Tan Cot Coa d
0 34202 36397 ©2.7475 93969 60 0 95837 38386 2.6051 93358 60
1 .34229 36480 2.7450 .93959 B9 1 35864 .38420 2.6028 93348 59
2 34257 (36463 2.7425 .93949 53 2 .35891 38453 2.6006 .53337 68
3 (34284 (36496  2.7400 93930 57 3 .35918  .3B487 2.5983 93327 &7
4 .34311 36529 2.7376 93929 56 4 .35945 .38520 2.5961 93316 56
5 .34339 36562 2.7351 .93919 G55 b 35873 38553 2.5938 .93306 65
6 34366 86595 2.7326 .93909 54 6 .36000 38687 2.5916 .93296 54
7 .34393 36628 2.7302 93899 53 7 .36027 38620 2.5808 03285 &3
8 34421  .36661 2.7277 .93889 52 8 .36054 38654 2.5871 08274 52
9 34448 36694 2.7253 .93879 51 8 36081 38687 ©2.5848 93264 51
10 34475 34727 2.7228 93869 50 10 .36108 88721 2.5826 ,93263 GO
11 34503 .36760 2.7204 .93850 49 11 36135 .38754 2.5804 .93243 49
12 34530 .3679%F 2.7179 93849 48 12 .36162 ,38787 2.5782 3232 48
18 34557 36826 27155 98839 47 13 .36190 .38E21 25759 .93222 47
14 4584 36869 2.7130 93829 46 14 .36217 38854 2.5737 93211 46
15 .34612  ,36892 2.7106 93819 45 15 36244 38888 2.5716 .93201 45
16 .B4639 .36925 2.7082 93809 44 16 36271 38921 2.5693 93190 44
17 34666 36868 2.7058 93799 43 17 .36298 .38955 2.6671 93180 43
18 .34694 36901 2.7034 93789 42 18 86325 38988 2.6649 93169 42
19 .34721 37024 2.7009 .93779 41 19 36352 39022 2.5627 93169 41
20 .34748 37057 2.6985 93769 40 20 36379 39055 2.5605 .93143 40
21 34776 37090 2.6961 93759 39 21  .96406 39089 2.553% 03187 39
22 34B0% 47123 2.6937 93748 38 22 36434 39122 2.5661 .03127 38
23 24830 87157 2.5913 93738 37 23 36461 39156 2.5539 .93116 37
24 (34857 37190 2.6889 93728 36 24 36488 38190 2.5617 .63106 36
26 34884 37223 2.6865 .93718 85 25 .36615 .39223 2.5495 .93095 35
26 .34912 37256 2.65{1 93708 34 26 36542 .39257 2.5473 .93084 34
27 .34939 37289 2.6818 .936%8 33 27 569 .29890 2.5452 .93074 33
28 34966 37322 2.6794 93688 32 28 36896 39324 2.5430 .93063 32
29 34983 37355 2.67T0 93677 81 29 36623 39357 2.5408 .93052 31
30 .35021 .37388 2.6746 .93667 30 30 36650 39391 2.5386 .93042 30
31 .35048 37422 2.6723 93657 29 31 .3A6T7 39425 2.5365 .93031 29
32 35075 37455 2.6699 93647 28 32 36704 39458 2.5343 .93020 28
33 35102 37488 (6675 93637 27 33 36731 .39492 2.5322 93010 27
34 .35130 .37521 2.6652 93626 26 34 36758 .39526 2.5300 .9299% 26
35 .35157 .37554 2.6628 .D3616 25 35 .36785 39569 2.5279 .92988 25
36 .35184 .37688 2.6605 93606 24 36 36812 ,39583 2.5257 92978 24
37 .36211 .37621 2.65%1 93506 23 87 36839 39626 2.5236 .92067 23
48 .85239 (37654 2.6558 93585 22 38  36B6T  .39660 2.5214 92956 22
39 .35266 .37687 2.65634 .93576 21 39 36864 .396894 2.5193 92045 21
40 .35293 37720 2.6511 .98565 20 40  .36021 39727 2.5172 .92036 20
41 .35320 37764 2.6488 985556 19 41 .36948 .39761 2.5150 .92924 19
42 35347 37787 6464 03544 18 42 38975 39795 2.5129 92013 18
43 .35375 .37820 2.6441 .93534 17 43 37002 39829 2.5108 52902 17
44 (35402 37853 2.6418  .93524 16 44  .37029 30862 2.5086 .929%2 16
45 .35429 37887 2.6395 .93514 15 45 .37056 .30896 2.5065 92881 15
46 35456 37920 2.6371 93503 14 46 37083 39930 2.5044 92870 14
47 .35484 37953 2.6348 93493 13 47 37110 39963 2.5023 92369 13
48 36511 .3798C 2.6325 93483 12 48 .37137  .39997 2.5002 .92849 12
49 .35538 38020 2.6302 .93472 11 40 37164 40031 2.4981 .92 11
50 .35565 38053 6279 03462 10 50 .37191 40065 2.4960 92827 10
51 85562 (38086 2.6256 93452 9 51 .37218 40098 2.4939 92816 9
52 .36619 38120 2.6233 .93441 8 52 .37245 40132 2.4913 .92805 8
53 .35647 38153 2.6210 93431 7 63  .37272 40166 2.4897 02784 7
54 35674 38186 2,8187 93420 & 54 37209 40200 2.4876 92784 6
55 .35701 .38220 2.6165 .93410 5 55  .37326  .40234 2.4865 .92718 &
56 .35728 .38253 2.6142 92400 4 56 37353  .40267 2.4834 02762 4
§7 35755 .38286 2.6119 .9338% 3 57 .37380 .40301 2.4813 92751 3
58 .35782 .38320 2.6096 93379 2 5% 37407 .40335 2.4792 92740 2
55 .35810 .38353 2.6074 .93368 1 69 .37434 40369 2.4772 92129 1
60 .35837 .38386 2.6051 93368 0 60 .37461 40403 2.4751 .92TIB O
E Cos Cot Tan Sin  * r Cos Cot Tan Sin  “
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
22° 23°

2 Sin _Tan _Cot Cos ' ' _Bin Tan  Cot  Coes *
0 37481 40403 2.4751 92718 &0 0 .39073  .42447 2.3559  .92060 60
1 .BT4R8 40436 2,430 92707 59 1 .39100 42482 23538 92039 59
2 37515 40470 2.4708 92697 58 2 .39127 42516 2.3520 .92028 58
3 .37542 40604 2.4689 92688 &7 4 .39153  .42561 2.3501 92016 57
4 .375G% 40638 2.4668 92675 56 4 39180 42585 2.3483 92005 56
5 37595 40572 2. 4648 92664 55 5 .49207 42619 2.3464 91994 55
6 37622 40606  2.4827 92653 B4 6 .797%4 42664 2.3445  .01982 54
T .3764% 40640  2.4606 92642 53 7 49260 47688  2.3426 91871 53
8 .37676 .40R74 2.4586 92431 52 8 29287 .42728 2.3407 .91959 52
9 87708 40707 2.4566 92620 51 9 38314 42757 2.3388 .91848 51
10 37730 .40741 2.4546 .92609 50 10 .39341 42791 2.3369 91836 50
11 37757 .40775  2.4525 92598 49 11 39367 .42826 2.8351 .91825 48
12 37784 40R09  2,4504 92587 48 12 .39394 42860 2.3332 91914 4B
15 37811 40843  2.4484 92576 47 1% .39421 47884 2.3313  .91302 47
14 37838 40877 2.44R4 92565 46 14 .39448  .42929 2.3294 91891 46
15 .37865 40911 2.4443 92564 45 16 39474 42963  2.3276 91879 45
16 37892 40845  2.4423 92543 44 16 39501 42998 23257 .91868 44
17 .37919 40979 2.4403 92542 43 17 .39528 43032 2.3248 91856 43
18 37946 41013 2.4383 92621 42 18 39655 43067  2.3220 91845 42
19 37978 41047 2.4362 92510 41 19 38581 43101 g0l 91833 41
20 37999 41081  2.4342 92499 40 20 39608 43136 2.3183  .8182Z 40
21 L3802 41115 2.4322 92488 39 21 39635  .43170 2.3164  .91810 39
28 38053  .41149  2.4302 92477 38 22 39661 43206 2.3146 1799 38
23 (38080 41183 2.4282  .924A6 47 25 .39688 43239 23127 91787 37
24 38107  .A121T  2.4262 92455 36 24 39715 44274 2.3100 91775 36
25 38134 41251 2.4242 92444 35 25 .38741 43308 2.8090 91764 35
26 48181 41285  2.4222 6R432 M 26 .39768 43343 2.3072, 91752 M
27 (38188 41319 2.4202 92421 33 27 (38795 43378  2.805% 91741 33
28 38216 41383 24182 92410 32 23 LB8R22 43412 2.4035 81729 32
29 38241 41387 2.4162 199 3 29 L39B4R 43447 2.3017  .91TI8 31
30 48268 41421 2.4142 92388 30 30 #9875 44481 2.2098 91706 30
31 48295 41455 2.4122 92377 29 41 .29802 445616  2,2980° 91604 29
42 38322 41490 2.4102 92366 28 32 39918 43550 2,2962 91683 28
i 41524 2.4083 92355 27 33 .B9955 44585  2.2844  .BI6T1 2T
L1558 24063 92343 26 34 39882 43620 2.2926 91660 26

1592 24043 92232 25 35 40008 43654 2.2907 (91648 25

41626 2.40238 92321 24 36 40035 47689 2.2880 01636 X

A1660  2,4004 92310 23 37 40062 43724 2.2871 91625 23

A1684  2.3084 92208 22 48 .40088  .43758  2.2853 01613 22

41728 24964 92287 21 49 40116 48793 2,2836  .81601 21

A1763 2.3946 0 92276 20 40 .40141 43828  2.2817 .91590 20

41797 2.3925 92265 19 11 40168  .43862 2.2799  .91578 19

AR 2.8906 92254 13 42 40195 48897 2.2781 91566 18

AIBRS 23886 92243 17 4% 40221 43932 2.276% 81555 17

AR89 200867 92231 16 44 40248 43966 2,2745  .91543 16

A1933 2.3847 92220 15 45 40275 44001 2.2727 91581 1§

1968 2,3828 92209 14 46 40801 44036 2.2T08 91519 1

©LA2002  2.080%8 92198 13 47 .40328 44071 2.2691 91508 13

A2046  2.378% 92186 12 4% 40850 44105 2.2673 81496 12

A2070  2.4770  .92176 11 49 40881 44140 2.2655 91484 11

42105 2.4750 92164 10 50 40408 44176 2.2637 91472 10

42139 24731 92152 @ 51 40434 44210 2.2620 91461 9

A2178 2.4T12 0 82141 8 B2 L4M4A1 44244 2.2802 . G1449 8

A2207  2.3593  92L0 T 51 40488 .44279  2.2584 91437 7

A2242 24673 92119 6 54 40514 44314 2.2566 91425 6

A2276  2.3654 92107 5 55 .40541 44349  2,2549 81414 5

42310 2.4635 92096 4 B&  .405A7 44384 2.2541 91402 4

42345 2.3616 92085 3 57 40584 44418 2.2513 91390 3

2379 2,3597 42073 2 5% 40621 44458 2,249 91378 2

42413 2.3578 92062 1 59 40647 44438 2.2478 91366 1

LAMIT 2RS4 92050 O 0 40674 44523 2.2460 81355 O

Cot Tan Ein ¢ e Coa Cot Tan Sin "

67° 6




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
24° 25°
Bl Sin Tan Cot Cos * ' 8in_ Tan Cot Cos 4
0 40674 44523 2.2460 91366 60 0 42262 46631 2.1445 90631 60
1 40700 .44568 2.2443 91343 58 1 42288 .46666 2.1429 90618 59
2 40727 44593 2.2425 91331 58 2 42815 46702 2.1413 90606 &8
3 40753 44627 2.2408 91319 57 3 42341 46737 2.1396 90594 57
4 40780  .44662  2.2390 91307 56 4 2867 46772 2.1380 0582 56
5 40806 44897 2.2173 91295 56 5 .423%4 46808 2.1384 90565 55
6 40833 44732 2,2356 91283 M E 42420 .468B43 2.1348 90557 54
T 40860 44787 2.2338 1272 63 T 42446 48879 2.1332 90645 53
8 40886 44802 2.2320 91260 52 B 42473 48914 2.1315 90532 52
9 .40913 44837 2.2303 91248 51 9 42499 46850 2.1209 90520 51
10 40939 44872  2.2086 912316 50 10 42526 46585 2.1283 90607 50
11 40966  .44907 2.2268 91224 48 11 42552  _47021 2.1267 90495 49
12 40992 44942 2.2251 91212 48 12 425678 47056  2.1251 0483 48
13 41019 44877 2.2234 91200 49 13 42604 47092 2.1235  .90470 47
14 41045 45012  2.2216 .911B8 46 14 .42631 .47128  2.1219 .90458 46
15 41072  .45047 2.2199 91176 45 15 42657 47163  2.1203 .90446 45
16 41088 .45082 2.2132 51164 44 16 42683 47188 2.1187 90433 4
17 41126 45117 2.2165 91152 43 17 42709 47234 2.1171  .90421 43
18 41181 45152 2.2148 91140 42 18 42736  .47270 2.1156 90408 42
19 41178  .451B7 2.2130 51128 41 19 42762 47305 2.1139  ,903%6 41
20 41204 45222 2.2113 91116 40 20 42788 47341 L1123 03 40
21 41231 45257 2.2096 51104 38 21 42815 47377 2.1107 20371 39
22 41257 .45202 2.2079 91092 38 22 42841 47412 2.1092 90358 38
3. 1284 45327 2.2062 91080 37 23 42867  .47448 2.1076 H0346 37
24 41310 45362  2.2045 91068 36 24 42894 47483 2.1060 90334 36
25 41337  .45397 2.2028 81066 35 25 42820 47519 2.1044 90321 35
26 41363  .45432  2.2011 91044 34 26 42846 47556 2.1028 90309 34
27 41380 45467  2.1994 91032 33 27 42972 47580  2.1013 90296 33
28 41416 45502 2.1977 01020 32 28 42999 47626 2.0997 .90284 32
29 41443 45538 2.1960 91008 31 29 43025 47662 2.0881 .90271 31
30 41469  .4B5T3 2.1943 .90996 30 30 43051 47698 2.0965 90259 30
a1 41496 45608 2.1926 90984 29 a1 43077 47783 2.0850 90246 29
32 41622 46643 2.1%09  .90872 28 32 43104 47769 2.0934 20233 28
33 41549 45678 2.1892 90860 27 a2 43130 47805 2.0918 80221 27
34 41575 45713 2.1376 90948 26 34 43166 47840 2.0903 90208 26
36 41602 45748 2.1853 90936 25 35 43182 47876 2.03887 90196 25
26 41628 45784 2.1842 00924 24 36 43209 47912 2.0872 90183 24
a7 416565 456818 2.1825 .90911 23 A7 43235 47948 2.0856 90171 23
38 41681 46854 2,1808  .90899 22 a8 43261 47984 2.0840 50168 22
39 41707 45889 2,1792  .90887 21 a8 43287 48019 2,0825 80146 21
40 41734 45924 21775 .90B75 20 40 .43313  .48055 2.0809  .90133 20
41 41760 45960 2,1758 .90863 19 41 43340 48091 2.079%4 90120 19
42 41787 45895 2.1742 90851 18 42 43366 48127 2.0778 §0108 18
43 41813 46030 2.1725  .90839 17 43 43352  .48163  2.0763 80085 17
44 41840 48065 2.1708 90826 18 44 43418 48198 20748 90082 16
45 41866 46101 2.1692 90814 16 45 .43445 48234 20732 .900T0 15
46 41892 46136 2.1675 .90802 14 46  .43471 48270 20717 90057 14
47 41919 46171  2,1659 90790 13 47 43497 48306 2.0701 80045 13
48 41945 46206 2.1642 90778 12 48 43523 48342  2.0636 90032 12
49 41972 46242  2.1626 .50766 11 49 43549 48378 2.0671 .90019 11
B0 .41988 46277 2.1609 90753 10 50 .4357F .48414 2.0655 90007 10
51 .42 46312 2.1592 .90T41 9§ 51  .43602 48450 2.0640 89994 9
52 42051 46348 2.1576 .90729 8 52 43628 48486 L0625 89981 8
53 42077 46383 2.1560 .90T1T 7 53 43654  .48021 Z2.0609 89968 7
54 42104 46418  2.1543 90704 6 54 43630  .48557 2.0694 9956 6
56 42130 46454  2.1527 (90882 & 55  .43706 48503 2.05679 89543 5
56 42166 46488 21510 90680 4 66  .43733  .48629 2.0664  BO930 4
57 42183 46526 2.1494 90668 3 87  .43759  _4B665 2.0549 ROMB 3
58 42209 46560 2.1478 90855 2 B8 .437B5  .4B701 2.0533 898056 2
59 42235 .4GB95  2.1461  .90643 1 59  .43811 .48737 2.0518 .B98%2 1
ig 42262 45531 2.1445 90631 0 B0 43837 _4B773 2.0503 .BOBTO 0
. Cos  Cot Tan Sin F ¢ Cos Cot Tan Sin 7’
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
26° 27
2 Sin Tan Cot Cos * *  Sin  Tan  Cot  Cos
0 .43837 48773 2.0503  .B98T9 60 0 45359  .B0S53 1.9626 .89101 &0
1 43863 48809 2.0483  .89867 59 1 45426 60939 1.9612  .8R087 09
2 43889 43845 2.0478 .B9BS4 58 2 45451 51026  1.9598 89074 58
3 43916  .4B8E1  2.0458  ,B9B41 57 3 45477 51063  1.9584  .89061 &7
4 43942 4BH1T  2.0443  .B9BZE 56 iq 45503 51088  1.9570 89048 56
5 .43968 48053 2.0428 ,B9BI6 55 11 45529 51136  1.9566 89035 55
6 .43994 48989 2.0413 .B9B03 54 [ 46554 61173 1.9642 83021 54
T 44020 49026  2.0393 89790 53 7 .45580  .5120% 1.9528 9008 53
8 44046 48062  2.0383 89777 52 & 45606 51246  1.9514  .BBO95 52
9 44072 45098  2.0368 89764 51 g 45632 51283 1.9500 23981 51
10 .44 49134 2.0353 #9752 50 10 45658 51319  1.9488 83088 50
11 44124 49170 2.0238  .88739 49 11 45684 51366 1.9472 88955 49
12 44151 49206  2.0323 89726 48 12 45710 51493 1.9458 88942 48
13 44177 49242 20308 80713 47 13 45736 51430 1.9444 82023 47
14 44203 49278 2.0293 E9T00 46 14 45762 51467 1.9430 .BR9IG 46
15 44229 49316 2.0278 9637 45 16 45787 51503  1.9416 3002 45
16 44256 49351 2.0263 89674 44 16 45813 51540  1.9402 83388 44
1T 44281 49387 L0248 89662 43 17T 45839 51577 1.9383  BB375 43
18 44307 48423 2.0233 BA648 42 18 45865 51614 1.9475  .BESG2 42
19 443338 48458 2.0219  .B9636 41 15 456851 61651 1.9381 88248 41
20 44359 49485 Z.0204 B9R23 40 20 46917 G1688  1.9347 88835 40
21 44386 49632 2.0189  .B9610 39 21 45942 51724 1.9833 888322 39
22 44411 49568 2.0174 89597 33 2% 45968 51761 1.9%18 AB208 38
23 44437 49604  2.0160 B9584 37 23 45994 51798 1.9306 BB7T85 37
24 44464 49640  2.0145 B9571 36 24 46020 51836 1.9282 BRTSZ 36
25 44490 49677 2.0130 89558 25 26 46046 51872 1.9278 88768 35
26 44516 49713 Z.0115 R96456 4 26 46072 51909  1.9265 8755 34
27 44542 49748 2.0101 89532 33 27 46097 51946 1.9251 88741 33
28 44568  .49786  2.0086 89519 132 28 46123 51983 1.9237 _8R728 32
29 44594 49822 2.0072 89506 31 28 46149 52020 1.9223 .88T16 31
30 44620 49858  2.0057 #9493 30 30 46175 52057  1.9210 88701 o
31 44646 49894  2.0042 89480 28 31 46201 520%4  1.91%6 BHGER 29
32 44672 49931  2.0028 B9467 28 a2 46226 52131  1.9183 BR6T4 28
33 44698 49967 2.001% 89454 27 31 46252 52168 1.9169 8861 27
34 44724 50004  1.9999 89441 26 34 46278 52205 1,91556  .BBE4T 26
k] 44750 50040  1.9884 B9428 25 36 46304 b2z 1.9142 8H634 25
a6 44776 B0076  1.9870 #0416 24 36 46380 62279 1.9128 BR620 24
37 44802 60113 1.9956 89402 23 37 46365  .B2316 1.9116 88607 23
38 44828 50149 1.994] #0380 22 38 46381 52352  1.9101 593 22
38 44854 BOI8E  1.9926 80476 21 3 48407 52380  1.89088 88580 21
40 445880 50222 1.9912 89363 20 40 46433 52427 1.9074 88666 20
41 44506 50258 1.89847 89350 18 41 46458 52464  1.9061 88553 19
42 44932 (50295  1.9883 #8337 18 42 46484 52501  1.9047  .83539 13
43 44958 50331 1.9868 89324 17 43 48510 52338  1.90d4 83526 17
44 44984 50868  1.9854 89811 16 44 46536 52575 1.9020 88512 16
46 45010 (50404  1.9840 §8208 15 45 46561  .52A13  1.9007  .BB499 156
46 45056 50441 1.9825 89285 14 46 46587 52650 1.8993 . BB485 14
47 45062 50477 1.8811 89272 13 47  .46613  .B2ART  1.8BBD  .BB47Z 13
48 45088 50614 1.9797 89259 12 48 (46639 52724 1.8967  .BR458 12
49 45114 50550 1,9782 49245 11 49 46664 52781 1.8053 (88445 11
50 46140 50587 11,9768  ,BO232 10 50 46690 52798  1.8840  .8BB431 10
51 45166  .506:3  1.9754 89219 9 a1 L6716 52836  1,8927 83417 9
52 45192 (50660 1.9740 ge206 8 52 46742 51873 1.8913  .88404 8
53  ,45218  .G0696 1.9725F (89183 7 5% 46767  .5ZP10 1.8%00  .883B0 7
54 45243 .50T3R 1.9711 89150 6 54 46793 52947 1.8887 83377 6
55 .4B269  _5OTEY 19697 89167 5 55 46819 52985 1.8873 63 B
66 45205 50806  1.9683 89158 4 56 46844 53022  1.8860  .BB349 4
57 L4532 60843 1.9669  .BAl40 3 57 .46HTO 53069 1.BR47  _BERZE 3
58 45347 50879 1.9654 89127 2 58 46898 53096 1.8834 88322 2
58 45373 50916  1.9640 89114 1 69 46921 54124 1.8820 88308 1
G_ﬂ ._4_5399 50953  1.9626  .BO1O1 0 60 46847 53171  1.BR0T  .8R205 0O
. Cos Cot Tan Bin ¢ ¢ Cos Cot Tan Sin F

°
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NATURAL TANGENTS, CO-TANGENTS, SINES AND
CO-SINES

28° 29°
_Sin  Tan" Cot  Cos Sin_ Tan Cot  Cos
46047 53171 1.8807  .BR295 60 43431 55431 1.8040 8746 60

46973 .53208 1.8794  .BB281 59 LAR508  .GB4AE  1.80R8  .AT448 B9
(46999 53246 1.8781  .B8267 58 48632 55507 1.8016 .87434 68
47024 53783 1.8788 R824 48657 55645 s

LA47050 53320 1.8766  .BB240 56 48533 L5558}
47076 .53368 1.8741 .88226 B 48608 55621

47101 53395 1.8728 .BBIIR B4 .48634  bb65Y
ATIET 58432 1.8T15 88199 53 48659 55697
47158 63470 1.8702 .8BIR§ B2

47178 53607 1.8688 .8B1T2 Gl
10 47204 53645 1.8676 .88168 50

1

1

1

1

1

1

1

1

11 .47229 53582  1.8663  .B8144 49 11 48761  .55E50 1

12 .47255 53620 1.8660 .B8130 48 12 48786  .BGRSE 1.
13 47281 53657  1.863T  .RB11T 4T 13 .48B11 56926 1.7881  .B7Z7R 47

1

1

1

1

1

1

1

1

1

1

1

L4R6R4 55736
(48716 .55TT4
8735 .55R12

wmaae ewnee of o

7942
7930 87335 51
1917 L8TIE1 B0

—
WO =IT e LE IO D

14 47306 53694 1.8624 88103 46 14 .4B837  .565964
15 .47382 53732 1.8611  .B808S 45 15 .48862  .56OO3

16 .47358 53760 1.8B598  BEOTS 44 16  .488R8 56041
17 47385  (B3R0T 1.868F  .RBOG2 48 17 .48913 G607
18 .47409 53844 1.B572  .88048 42 18 48838 .BRNIT
18 47434 54B82  1.B550  .BR034 41 19 48964 56156
20 .47460 53920 1.B546 .B8020 40 20 48989  .5A184

21 .47486 53957 1.85331  .8BOOE 38 21 49014 56232
22 47511  .5388G  1,R520 K793 3% 22 49040  .5B270
23 47587  .54032 1.8507 87979 a7 25 49065 56309
24 47562  .54070 1.B486  .87965 136 24 49090 56347 H 16
25 47588 .54107 1.B482 87951 35 25 49116 .56385 1.7736  .BTL0T 35

26 47614 54145 1.B469 .B793T M 26 49141 56424 1.772%  .B7093 34
27 47639 .54183 1.8456 87923 13 27 49166 56462 1.7711 #7079 33
28 47665 64220 11,8443  .§7908 32 28 49192 56501 1.7699 87084 32
£9 47600 54258 1.8430 87806 31 20 49217 .56538 1.7687 .87050 31
80 47716 54296 1.8418 87882 30 30 48242 (56577 1.7675  .B7036 30

31 47741 54333 1.8405 BT8GR 28 31 49268 .5A616 1.7663 87021 29
42 47767 54371 1.8382  RTEK4 28 38 40203 BRRE4  1.7651 57007 28
33 47783 (54403 1.8379 87840 27 EHINNE - 7 £ . i

34 47818 .B4446 1.8367 87826 26 B4 .49344 56741 1.7627  .BAOTR 24
36 47844 54484 1.8354 RTBIZ 2B 36 .48369  .56TEN 1.7615  .BAOAL 25

96 .47869 54502 1.A341 .BTTHR 46 ,49394 06508 1.760%  .BABAS 24
37 .47895  .54B60 1.R320 .BTTR4 21 27 .49479 56846 1.7591 86916 23
38 47920 .54597 1.B16 BTIT0 22 38 .49445 56885 1.7579  .%ebl 22
19 47946 54635 1.8303 .BT766 21 39 .4%470 56923 1.75RT  .B6BDG 21
40 47971 (54673 1.8201 .B7743 20 40 .404v5  .569EZ  1,7556 56882 20

41 47987 54711 1.8878 .B7729 19 41 ,49521  .5T000  1.7544  .BB8TE 19
42 48022 54748 1.R2R5  .HETI5 18 42 49546 .57089 1.7532 8663 18
43 48048  547R6 1.82B1 .RT701 17 43 49571 57078 1.7520  .86¥49 17
44 48072 54824 1.8240 .HTGET 16 44 49596 57116 1.7006 86834 16
45 48089 54862 1.822% .BTET3 15 45 49622  .BTI55 1.7496  .86820 15

46 48124 54900 1.8215 87659 14 46 49647  L5T193  1.T4B5  R6E05F M
47 (48150 .54938 1.8202 .BT645 13 47 49672 L5732 1.7473  LR6791 13
48 48175 .54975 1.8180 .H763L 12 48 .49897 57271 1.7461 86TV 12
49 48201 .55013 1.8177 87617 11 49 498723 . B7TR09  1.7'49  .RETA2 11
8165 87603 10 50 49748 .BTH4E  1.7487 86748 10

1
1.8152 87589 51 .48773  .5T486  1.7426 K673
1.8140  .B7575 52 .49798  5Td25  1.7414  .RETIH
v 1.8127 87561 63 .49824 . Bid6d  1.7402  E6TO4
48328 55203 1.8116  .87546 54 48749 BTH03  1.7491  .REBYD
1.8108 87542 (49874 57541 1.THTE 86675
1
1
1
1
1

56 49889  .BTH80  1.THET  .BEGGL
57 .48924  .5TR19 1.T456  .REGd6
5% 49950  .6TUST  1.Tsdd  LBEGAZ
59 49975 57696 1.7342  N6G1T
60 50000 .5TTHE  1.7H21  .R6GO%

7 "Cos Cot Tan  Sin
60°

e DO S UM =3 00

60 4848l 55431 87462
. Cos Cot Tan Sin
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
3 L] L]

S S, T Cev  Bom. . S T, Qob. CH . 2
0 50000 57735 1.7321 .86603 60 0 51504 .B0086 1.6643 85717 60
1 50025 .57774 1.730% .86538 59 1 .51529 60126 1.6632 85702 B9
2 .50050  .578B13 1.7297  .B6BTI 58 2 .51554 .60166 1.6621 .BG6BT B8
3 .50076 .B7851 1.7286  .BGB5S 57 3 51579 .B0205 1.6610 85872 57
4 ,50101 57890 1.7274 86544 56 4 .51604 .60245 1.6598 85657 56
5 .60126 .57029 1.7262 .BE530 G55 5 .51628 .G0284 1.6688 85642 &5
3 50161 57968 1.7251  .86515 54 6 .G61B53 .60324 1.6577 85627 B4
7 .50176  .GB00T 1.7239  .86501 53 7 .51678  .603B4 1.6566 85612 B3
8 50201 58046 1.7228  _B6486 52 8 51703 60403 1.6565 85507 52
] 50227 58085 1.7216 .86471 51 9 .BI7T28 .60443 1.6545 .85582 B51

10 .50252 58124 1.7205 .86457 &0 10 61763 .6048B3 1.6534 .85567 6O

1150277 (58162 1.7193 86442 49 11 ,BITT8 60522 1.6523  .85551 49

12 50302 58201 1.T182  .86427 48 12 .bI1B03  .60662 1.6512  .85536 48

13 50327 58240 1.7170  .36413 47 13 .B18ZE  .60602 1.6501  .85521 47

14 50352 58279  1.7169  .B639%8 46 14 51852 60642 1.6490 95506 48

15 50877 58318 1.T147  .H63B4 45 15 51877 60681 1.6479 .85491 45

16 50408 .BB35T 1.7136  .B636S 44 16 51902 60721 1.6469  .B5476 44

17 50428 58396 1.7124  .B6354 43 17 (51927  .60761 1.6458  .B5461 43

18 50453 58436 1.7113  .B6340 42 18 51952  .60801 1.6447 .B5446 42

19 50478 58474 1.7102 86326 41 19 51977 60841  1.6436 85431 41

20 50503  ,58513 1.7090 .86310 40 20 .52002 .G0881 1.6426 .85416 40

21 50528 58552 1.7079  .9B295 39 21 52026 .B0921 1.8415 .85401 39

22 (50553 58591 1.7067 .86281 38 22 52051  .60860 1.6404 85385 38

23 50578  .58631 1.T056  .36266 37 23 52076  .RI0O0  1.6383 85370 37

50608 58670 1.7045F  .36251 36 24 52101  .61040 1.6383 86355 36

25 50628 58709 1.7033  .86237 35 25 52126  .G1080 1.6372 .85340 35

26 50654 58748 1.7022 86222 34 26 562151  .61120 1.6361 .85325 34

27 50679 68787 1.7011 B6207 33 27,5217 .61180 1,6351 ,85310 33

28 50704 GBSZ6  1.6899 E6192 32 28 52200  .61200 1.6340 85294 32

29 50729 58860 1.8988 86178 31 28 52225 .61240 1.8328 85279 31

30 50754 58805 1.6977 B6163 30 30 52250  .61280 1.6319 85264 30

31 .50779 58944 11,6965 BB148 20 31 . B2275 61320 1.6308 85249 29

32 5OBO4 58 1.6854 86133 28 a2 (57798 61360 1.6297 86234 28

33  .5082% 58022  1.6943 86119 27 33 52324 61400 1.6287 85218 27

34 50854 59061 1.6982 86104 26 34 52349 61440 1.6276 85203 26

35 .50879 .39101 1.6920 86089 25 a5 52374 61480 1.6265 .BGIS8 25

36 50904 59140 1.6909 86074 24 36 52399 61520 1.6255 85178 24

a 50029 59170 1.6898 86059 23 37 52423 61561  1.6244 B5157 23

38 50954 58218 1.6887 (86045 22 38 52448 .61601 1.6234 B5142 22

39 50979 58268 1.6876 (86030 21 38 52473 .RIE41  1.6223 B5127 21

40 51004 59297 1.6864 .86015 20 40 52498 61681 1.6212 B5I1Z 20

41 51029 .59336 1.6853 .BGO0D 19 41 52522 61721 1.6202  .B50%6 19

42 54 (59376 1.6842 85935 18 42 52647 .61761 1.6151 .85081 18

43 51079 59415 1.6831 85970 17 43 62672 .61801 1.6181 .8B5066 17

44 51104 59454 1.6820 85856 14 44 57597  .61842 1.6170 ,B5051 16

45 51129 59494  1.6808 85941 15 45 52621 .61882 1.6180 .B5035 15

a6 811564  .G69633 1.6797  .85926 14 46 (52646 61922 1.6149  .B5070 14

47 51179 .59573 1.6786  .BB911 13 47 .B2671  .61862 1.6138  _B3005 13

48 51204 59612 1.6775 85896 12 48 62696 62003 1.6128 84989 12

49 .51229 59651 1.6764 85881 11 49 52720  .62043 1.6118  .84974 11

50 51254 69691 1.6758  ,BBRE6 10 50 52745 .62083  1.6107 84959 10

51 51279 59730 1.6742 85851 4§ 51 52770 62124 1.6097 84942 8

52 51304  .BITT0  1.6731 BGE3E 8 52 52784  .62164  1.6087 84928 B

53 51320 59309 1.8720 85821 7 53 B2B19 62204 1.B078 848183 17

54 51354 59840 1.6709 BGBOE 6 64 52844  .62245  1.6066 84897 6

55 51379  .B9BER  1.6698 85792 5 55 52869 62285  1.6055 84882 5

56 .51404 59928 1.6687 .8577T 4 56 52893 62325  1.6045 .R4866 4

57 51428 59967 1.6676 86762 3 57 52918 62366 1.6034 .B4B51 3

58 51454 60007 1.6665 85747 2 58 52943 62406 1.6024 84836 2

59 51479 60046 1.6654 85732 1 59 (62967 '.62446 1.6014 84820 1

S0 SISh 60056 16643 SSTIT 0 60 520 64T 16008 S4s05 O
L Cos Cot Tan Sin d : Cos Cot Tan Sin ¢
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
)
s _Sin Tan  Cet  Cos ‘' Sin  Tan = Cot  Cos '
0 52992 62487 1.6003 .B4805 60 0 _Bddé4 64941  1.5399  .B3867 60
1 .5%7 (62627 1.5983  .B4TRY 59 1 54488 .A4982  1,53R9 83851 59
2 53041  .A2RAR 1,B98% . R4774 BR 2 .54513 65024 1.5379 83835 58
2 L5266 LGER08 1,592 (84769 6T B .B4517  RBORS  1.5389  .83819 57
4 53081 6949 1.69R2  .B4T4d 56 4 54561 #5106 1.5359 B3804 56
B 53115 62689 1.6952 .B4TI8 65 5 5406 65148 1.5350 33788 5B
f 53140  .R2TH0  1.6941 R4712 B4 6 54810 5149 1.5340 83772 B4
T .531R4 62770 1.59%31 84687 B3 T .54Rd5 A5231  1.5330  .83756 B3
£ .BI'RY  R2R11 1.5%7 #4681 52 8 .54R59 65272  1.5320  .83740 52
9 53214 62852 1.5511 #4666 51 9  .54AR4 A6314  1.5311  .83724 51
10 53238 (B2892  1.5900 84650 50 10 .54708 65455 1.5301  .83708 50
11 .G326%  .B2HR3  1.5890 84635 49 1 .54732 65397 1.5291 (83692 40
12 .53284  .B2978  1.5880 B4619 48 12 54756 654838  1.5282 83676 48
14 50812 63014 1.5869 B4R04 47 13 54781 #5480  1.5272  .83R60 47
14 53337 R30G5 1.OR5H R4588 46 14 54805 65521 1.52R2 83645 46
16 53361  .63095 1.5848 84573 45 15 54829 65563  1.5283 83629 45
16 .G2386 63186 1.5838 84557 44 16 54854 65604  1.5243 83612 44
17 .53411 63177 1.5820 84642 431 17 .B4R18 66646  1.5283 83697 43
18 53435 .A3217 1.5818 84526 42 18 54902 656688 1.5224 83681 42
19 .G3460 63258 1.5B0B . 84511 41 19 54927 65720 1.52M4 823665 41
20 53484 63299 1.5798  B4495 40 20 548951 66771  1.5204 43549 40
91 .B350D 63340 1.5988  .B44B0 39 21 54975 65813 1.5195 23533 39
22 53534 63380 1.5778  .B4ded 3B 22 54999  .6B8B4  1.5185 83517 38
23 .BABSR 63421 1.5768 84448 37 23 .55024  .G5ROA 5175 83601 37
24 53583 RM462  1.5757 84433 36 24 55043 65938 1.5188 83485 38
25 .BIBOT  RAS0R  1.5747 #4417 36 25 55072 65980  1.5156 83469 35
26 .53A3% 68544 1.573T 84402 M 26 55097 66021 1.5147 83453 34
27 L5656 A3584  1.5727 (84386 43 27 55121 .6G60R3  1.B137  .BR437 38
28 53681 63625  1.5717  .34370 28 65145 66105 1.5127  .B3421 32
20 54705 G3R66  1.5707  .84355 81 28 65168 66147 1.5118 834056 31
30 53730 63707 1.5697 84339 30 30 .551M4 66189 1.5108 83389 30
31 53754 84748 1.56B7  .B4324 29 a1 (EB2I8  .66230 1.5089  .B33T3 29
32 ,B3T79  .A3TR®  1.5677 84308 28 Az BB242  .86272 1.B0BY  .B3356 28
33 538N A3830  1.5667  .84292 27 4% .BB266  .66314 1,500 83340 27
34 .5382R 63871  1.5657  .84277 26 4 B5291 66366 1.B0T0 83324 26
35 .5#853 .63912 1.5647 84261 25 35 65315 .66308 1.B0GI  .83308 25
16 .53RTT 63953 1.5637 . B4%5 24 6 56339  .66440 1.5051 81292 24
37 .534902 #0994  1.6627 .B4230 23 a7 (55363 .66482  1.5042 83276 23
3R 5ag2R 64035  1.5617  .R4214 22 38 .EB38%  .BG524  1.5032 83260 22
39 53951 64076 1.5607 .B418R 21 39 .55412 66566 1.5023 .B3M4 2L
40 63975 64117 1.5507 84182 20 40 55438  .6660B 1.5013 83228 20
41 54000 .64158 1.5587 84167 19 41 .554R0  .BBRGO  1.5004 83212 19
42 54024 64199  1.B577 84151 18 42 . BB484 66692 1.49%4  _83195 18
4% .B4049 64240 1.5567 84135 17 43 E5509 66734 1.4985  _BRITH 17
44  .54073  .64281 1.5557 84120 16 44 55533 66776 1.4975  .BA16X 16
45 54097 64322 1.B547 84104 15 45 55557  .66BIE  1.4966  .83147 15
45 54122 64363 1.5537 .B4088 14 46 ,555B1 (66860  1.4967 .83131 14
47 54146 64404  1.66%7  .B4072 13 17 55605 66902 1.4947 83115 13
4% L B41TL 64446 1.B517 84057 12 48 55680  .66944  1.4038 3058 12
49 54195 .B4487 1.5507 .B4041 11 49 55054 66986 1.4928 83082 11
50 .54220 64528 1.6487  .B4026 10 50 EGETH  .6T028  1.4919  .B3066 10
51 64244  .6456% 1.B487 84008 9§ 51 55702  .6T0T1  1.4910 83050 9
52 (54269 .B4610 1.B477 83994 8 52 55726 67113 1.4900 83034 3
53 .5429%  .B4652 1.54R8 g8 7 53 55750 67156 1.4891 83017 7
84 54317 64683 1.5458 83962 6 54 55775 67197 1.4B82 83001 &
55 54342 64734 1.B448 83946 5 55 55799 67230 1.4872 (82985 5
56 .54366 G475 1.5438 83830 4 56 .B5R23  .67282 1.4863 82568 4
57 54381  .64817 1.5428 83915 3 57 .5GB47 67324 1.4854 82953 3
58 54415 64858 1.5418 .83899 2 58 55871 67366 1.4844 82936 2
59 .54440  .64899 1.5408 83883 1 59 55895  .67409 1.4835 82920 1
80 564 64941 15399 SIGT 0 G0 5919 67451 L.SD6 .B2904 0
2 Cos Cot . Tan Sin 7 ¥ Cos Cot Tan Sin
@ L]

205



NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
340 -]

! _Sin Tan Cot Cos ' '  Sin Tan Cot Cos '
0 .55%1% 67461 1.4826 92904 60 0 57858 70021 1.4281 .B1915 &0
1 .bE943 67493 1.4816  ,BRRET 59 1 57381  .70064 1.4273 81899 B9
2 BE9AE 675636  1.4807 82871 O 2 57406 .TO107  1.4264 81882 58
3 55992 .A7BT8  1.4798 87855 5T 3 .57429  .T0151 1.4255 81865 57
i 56016 67620 1.4788 82839 56 4 57453  .70184  1.4246 .81848 56
5 56040 67663 1.47T7% (82822 56 § 57477 .T0238  1.42387 81832 55
& G064 67706  1.4770  .82806 G54 é 57501  .T0281 1.4220 81815 54
7 .660BE 67748 1.4761 82790 &3 7 .57524 70425 1.4220 BI1798 B3
8 56112 67790 1.4751 .BBT73 52 8 57548 70368 1.4211  .817BZ 52
9 B6136F  .6TRAZ 1.4T42 . S2T6T Ol 9 67572  .T0412 1.4202 .81765 51

10 56160 .67875 1.4733 82741 50 10 57596  .T0455 1.4193 .BI1T4B 5O

11 56184  .8T9T 1.4724 82724 49 11 57619  .70499 1.4185 .81731 49

12 56208 87960 1.4T15  H2TOR 48 12 57643 ,70542 1.4176 81714 48

13 56232 68002 1.4705 82602 47 13 57667  LTO5RG  1.4167 81698 47

14 .BA25R  .6B045  1.4698 . BIGT5 46 14 57691 70629 1.4158 81681 46

15 56280 .6BOH8 1.4687 82659 45 15 57715 70673 1.4150 81664 45

16 56305 68130 1.4678 82643 44 16 57738 70717 1.4141 B1647 44

17 .5A32%  6BITY  1.4669 82626 43 17 577162  .T0760 1.4132 #1631 43

18 .BA353 (68216  1.4659 82610 42 18 57785 .70804 1.4124 81614 42

19 56477  .6R258  1.4650 82593 41 19 57810 70848 1.4115 81597 41

20 56401  .68301 1.4641  .B25T7 40 20 57833 (70891 1.4106 81580 40

21 5R425  .GB343  1.4632 B2561 39 21 BTET 70935 1.4097 81563 39

22 56449 .6R386  1.4629 B2544 38 22 .GTBBI  .70979 1.408% 81546 38

21 56478 LGR42R 1.4614 82528 37 23 57904  .71023 1.4080  .B1530 &7

24 56497 LGB4T1  1.4605 82511 36 24 57928 71066 1.4071 .B1513 u6

26 56521  .6B514  1.4396 82485 35 26 .5TeGZ .TININ0 1.4063 81496 35

26 .GR5AS  BR55T  1.4586 R2478 34 26 57876  .T1154  1.4054 81479 M

27 .5RBEY  .GHROD  1.4577 82462 33 27 57999 71198 1.4045 81462 33

28 5RGSN GHG4Z  1.4568  BR446 32 28 LBRO07R T1242 1.4087 81445 32

26 BRR1T  L6HERE  1.4559 B2420 31 20 58047 71285 1.4028 .B1428 31

30 56641 .GRTZR  1.4550 B2413 30 30 58070 .71329 1.4019 81412 30

al 56665 GBTT1  L1.4541 B2396 29 31 58094  .TI13T3 1.4011 81395 29

%2 5RREY 6RB14  1.4532 B2380 28 32 58118 .TI41T  1.4002 81378 28

3% 56713 LGHRST  1.4523  .BR363 27 #2 (BBI41 (TI461  1.8984  .BI1361 27

34 56736 .6BO00  1.4514 82347 26 34 .6R165S  .TIGO5 1.39806 .BI344 26

a6 56760 .6RM4Z  1.4505 82330 25 35 GRI189  .T1649 1.3976 81327 25

36 6ATE4 68935 1.4406  .BZI4 24 36 ,GB2I2  .T1093  1.3968 81310 24

47 (56R0¥  .G9028  1.4487 82297 23 47 58236 TI63T  1.4959 R1293 23

38 . 56RI2 68071 1.4478 82281 22 38 68260 71681  1.3951 B1276 22

29 BREBG 69114 1.4460 82264 21 LE] 568283  .TIT26  1.3%42 81259 21

40 GGRE0 69157  1.4460 82248 20 40 58307  .TI1T69 1.3934 81242 20

41 56904 69200 1.4451 82231 19 41 6RE30  TIR1F  1.3926  .R1225 18

42 G6028 69243  1.4442 2214 18 42 68354 . TIB5T 1.3916 81208 18

43 (66052 60288  1.4433 82198 17 43 58378  .71901 1.3908 81191 17

44 56A76 69320 1.4424 82181 16 44 .6R401 71946 1.8898 81174 16

45 57000 69372 1.4415 82165 15 45 58425 71980 1.3891 81157 16

46 57024 69416 1.4406 82148 UM 46 68448 72034 1.3882 81140 14

47 57047 69458 1.439T7 82182 13 47 53472 72078 1.3874 81123 13

48 57071  .69502 1.4388 82115 12 438 58496 72122 1.3865 81106 12

49 57095 69545 1.4379 .H2098 11 49 53519 72167 1.3857 .81089 11

50 57119  .69583 1.4370 82082 10 50 .58543 72211 1.3848 .B1072Z 10

81 .G67143 69631  1.4361 2065 9 51 .B8B6T 72255 1.3840 .B1085 9

52 .B7167  .69675 1.43062 82048 8 52 58G90  .72289 1.3831 81088 8§

5 57191 LG9T18  1.4344 2052 7 5% 58614  .T2344  1.3823 81021 7

64 57215 (69761  1.4335 82015 6 54  .GBE37 .T2388  1.3814 BlOD4 &

55 .D723B  .G9804 1.4326 .BI19®9 D 55 .GRE61  .T2432  1.3806 80987 5

66 57262 G987 1.4317 B1982 4 56  .5RER4 72477 1.3798  .B09T0 4

57 572868  .68881 1.4308 81965 2 57 .G8708 72521 1.37R9  .B0SE3 3

58 57310 69934  1.4209 81049 2 58 58731 (72665 1.3781  .B0936 2

59 57834 fOUTT  1.4200 B1932 1 59 .GRTB5  .72610 1.3772 80919 1

B0 5SS 00 1431 8IS 0 60 SETTe  Ta6M 13761 sosns o
¥ Cos Cot Tan Sin [ £ Cos Cot Tan Sin g
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
36° 37°

Piy Sin Tan Cot _C_oa__ ¢ . Sin Ta,n_ _Eot, Cos
0 58779 72654 1.3764  B0%0Z &0 0 .60IS2 75355 1.B270 .798B4 &0
1 .5B802 .72699 1.3765 .BO8AS 59 1 60205 75401 1,3262 .79846 59
2 .BBB26 72743 1.3747 80867 58 2 .60228 75447 1.3254 .79829 5%
3 (58849 2788 1.3739  .B0S50 57 3 -.80251 78492 1.3246 79811 57
4 .5RRT3 72832 1.3730 80833 56 4 60274 75538 1.3238 .79793 56
5 58896 .728T7 1.3722 .KOR1E 55 5 .60298 76584 1.3280 79776 55
6 5B820 72921 1.3713 80799 54 6 .60321  .7BG28  1,3222 79758 G54
7 .B8%43 72966 1.8705 80782 53 7 .60344 75675 1.3214 .79741 53
8 68967  .73010 1.3697 %0765 52 & 60367 75721 1.3206 .79723 52
9 58990 73065 1.368%  .B0T4E 51 9 60390 75767 1.3198  .79706 51
10 58014  .73100 1.3680 .80730 50 10 60414 75812 1.2190 .T9GE3 50
11 59037 .73144 1.3672 .B0TIZ3 49 11  .60437 .75858 1.3182 .79671 49
12 59061 73189  1.3663 80696 48 12 60460 75904  1.3176  .79653 48
13 59084  .7T3234 1.3655 .B0679 47 13 .60MB3 (75050 1.3167  .79635 47
14 59108 .73278 1.3647 .BO6AZ 4§ 14 60506 75996 1.3169 .79618 46
16 59131 73823 1.3638  .80644 45 16 60529 76042 1.3151 79600 45
16 59154  .T3368 1.3630 .B062T 44 16 .G0SB3  .TA0E8  1.3143 79583 44
17 .59178 73413 1.3622  .EDE10 43 17 .G0576 .76134  1.3135 79565 43
18 59201 13457 1.3613 80593 42 18 60599 76180 1.3127 .79547 42
19 58225 18002 1.3605 80576 41 19 60622 76226 1.3119 79530 41
20 58248 .T3H4T 1.3507 .B0558 40 20 .60645 .76272 1.3111 .79512 40
21 09272 .73592 1.358R .BOB41 39 21 .GO6GR  .T6818 1.3103  .79484 39
22 69285  .T3637 1.3580 80524 38 §2 G069l  ,TR%G4  1.3095 79477 I8
25 59318 73681 1.3572 80507 37 23 .G0TI4 76410 1,3087 79459 37
24 59342 78726 1.9564 .B0488 36 24 .G0T4R (76456  1.3070 79441 36
25 59365 .TITTL 1.3555 80472 85 25 60761  .76502 1.3072 79424 35
26 (59389 72816  1.3547 80455 34 26 .GOTE4 UTEE4B 1.3064  .79406 34
27 69412 73861 1.3539 .80438 33 27 60807 76594 1.3056 79388 33

(69436 .T3906  1.3531 80420 32 25 60830 76640 1.3048 79371 32
20 59459 73851 1.3522 80402 41 29 60852 .T6ERE  1.3040 79851 31
30 BS4EZ Ta906  1.3614 80386 40 80 .6OST6  .76733  1.3082  .79335 30
31 59506  .74041 1.3506 .30368 29 41 60899 76779 1.3024 79318 29
32 59529 74086 1.3498 80351 28 32 60922 76825 1.8017  .79300 28
33 59552 .74131  1.3490 80334 27 33 _60W45 76871 1.3008 79282 27
34 69576 .74176 1,381 80316 26 34 .GO9FE 76918 1.3001 79264 25
35 .595YS 74221 1.347%  .8029% 25 85 60991 .T6964  1.2993 79247 25
36 59622 74267 1.8465 %0282 24 36 .GI0I5 .77010 1.2985 .79229 24
37 69646 .T431Z  1.3457 B0264 23 37 6103¥ 97057 1.2977 79211 23
38 B9GRY .T4357  1.3449  .B024% 22 48 61061 .7T10%  1.2970 .7919% 22
39 596U 74402  1.3440 80230 21 39 G104 77149 1.2962 79176 21
40 .B8T16  .T4447 13432 80212 20 40 .B1107  LTTI96  1.2954 79164 20
41 (69733 74492 1.3424  .B0195 19 41 61130 77242 1.2946  .79140 19
42 69763 74538 1.3416 . 8017R 18 42 61153 77289 1.2838 79122 18
43 G9TB6 74582 1.3408 (80160 17 43 61176  .77336 1.2831 78105 17
44 .B9B09  T4628 13400 .80143 16 44 F1199  TTHEZ  1.2923 (79087 16
45 .5983Z 74674 1.3392 80125 15 45 61222 77428 1.2915 79069 15
46 69856 | T4T1S  1.3384 (80108 14 46 61245 77475 1.2007 79051 14
47T 69879 LT4TR4 1.3375 80091 13 47 61268 77571 1.2900 79033 13
48 59902 .T4E10  1.3367 80073 12 4% 61291  .7756R  1.2892 79016 12
49 59926 . T4855  1.3359  .BOOG6 11 49 61314 77615 1.2881 78993 11
50 69949 74900 1.3351 80035 10 50 6137 77661 1.2876 .789%0 10
51  .68972 74946 13343 80021l 9 51 61360 7708 1.2869 78962 9
52 59995  .74991 1.3335 80008 8 52 61353 77754 1.2861 78944 8
53 60019 75087 1.2327 79986 7 BY  .G1406 77801 1.286% 78936 7
54 60042 .750RZ 1.31% 79968 6 B4 61429 77848 1.2R46 78908 6
55 60065 .75128 1.3811 74951 5 55 61451 77895 1.2838 78891 6
56 60089 75173 1.3303 78934 4 56 61474 77941 1.2830 7RI 4
57 .60112  .7521% 1.3:95 79916 3 57 .61497 77988 1.2822 7885 3
58 60136 .75264 1387 79899 2 KA 51520 78035 1.2415 78837 2
58 60158  .75310 1.32TR 7881 1 59 G154 78082 1.2807 7RE9 1
S0 60182 7G5S 1320 LTGRO0 60 L6IS6F R129 12199 L TEROL O
’ Cos Cot Tan  Sin  * ’ Cos Cot Tan Sin /
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NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
38°

i Sin Tan Cot Cos * 7 Sin Tan Cot Cos  ~
0 61566 .78129 1.27%9 .7BBO1 60 0 .62932 80978 1.2349 .TTT1E 60
1 .61689 .78175 1.2792 78783 59 1 .62956 .BIOZT 1.2342 77696 59
2 .61612 .7B222 1.2784 .T8765 58 2 62977 B1OT6 1.2334 .T7678 58
i 61635 .T8269 1.2T76  .78747 5T 3 .63000 .Bl123 1.2327 .77660 &7
4 61658 78316 1.2769 .78729 56 4 .63022 .BI1171 1.2320 .77641 56
5 61681 .78363 1.2761 78711 56 5 .63045 .B1220 1.2312 .77623 55
6 61704 .TB410 1.2753 78684 B4 6 .B3068 ,B1268 1.2806 .77605 54
7 .B1726  TB45T  1.2746 78676 53 7 .63090 .BI1316 1.2298 77586 &3
8 L8118 78604 1.2738  .78663 B2 8 .63113 .B13A4 1.2290 .77568 &2
9 61772 78651 1.2731 .78640 &1 9 .63136 .B1413 1.2283 .71560 b1
10 .61795 .TBA98 1.2723 78622 B0 10 .63168 .BI1461 1.2276 .77631 50
11 61818 .786456 1.27T16 78604 45 11  .63180 .B1510 1.2268 77513 49
12 61841  .78692 11,2708 78586 48 12  .63203 .BIGG8 1.2261 77494 48
13 .81884 78739  1.2700 78568 47 13 63225 81606 1.2264 .77476 47
14 61887 787 1.2693 78560 46 14 63248 B1666 1.2247 77458 46
16 .E1909 78834 1.2685 .78532 45 15 .63271 .BIT03 1.2238 77439 45
16 .61932 78881 1.2677 .78514 44 16 .G63293  BIT52 1.2832 T2l 44
17 61865 TBOI8  1.2670 .TB496 43 17 63316 .81800 1.2225 77402 43
18 .61978 TB9T6  1.2662 .78473 42 18 63338 81849 1.221B 77384 42
19 62001 9022 1.2655 .TR460 41 19  .63361 81898 1.2210 .77366 41
20 62024 .TH0T0 1.2647 TB44Z 40 20 63383  .BI946 1.22083 .77 40
21 .62048 TH1T  1.2640 78424 39 21 63406 .BI1BOE 1.21%  .7T7329% 39
22 .62069 79164 1.2632 73406 38 i2 63428  .B2044 1.2189 77310 38
23 .62092 79212 1.2624 78387 37 23 63451 82092 1.2181 77292 37

62116 79259 1.2617 .TB369 36 24 .64T3 B2ML  1.2174 .T7273 36
25 .62138 79306 1.2609 78351 35 25 .63496 82190 1.2167 .77255 356
26 62160 .79354 1.2602 78333 34 26 .63518 82238 1.2160 .77236 34
27  .62183  .79401 1.2594 78315 33 27  .63540 .82287 1.2152 .77218 33
28 62206 70449 1.2687 .78 32 28 .63563 82316 1.2146 77189 32
29 62229 70496 1.2679 78279 31 29 63686 82385 1.2138 .1T181 31
30 .62251 .79544 1.2672 .7B261 30 30 63608 82434 1.2131 77162 30
31 62274 70591 1.2564 78243 20 31 .G63630 82483 1.2124 77144 29
32 .62297 796390 1.2657 78225 32 63653  .82631 1.Z2117 77126 28
33 62320 .79686 1.2649 78206 27 33 63670  .8:bB0  1.2109 7707 27
84 62342 .7O7B4  1.2542 78188 26 34 G398 B2629 1.2102 .77088 26
35 .62365 .79781 1.2584 78170 25 35 .63720 .B2678 1.2095 .77070 26
36  .62388 79829 1.2527 78162 24 36 63742 (82727 1.2088 77051 24
37 62411 .798T7 1.2619 78134 23 37 63766 82776 1.2081 77033 23
38 .62433 79924 1.2512 8116 22 38 63787  .B2825 1.2074 77014 22
89 62456 .79972 1.2604 .TR098 21 19 63310 82874 1.2066 76996 21
40 62479 80020 1.2497 78079 20 40 63832  .82923 1.2069 76977 20
41 62502 BOO&T 1.2489 T8061 19 41  .63854 .B297Z 1.2052 76959 19
42 62524 80115 1.2432 78042 18 42 63877 83022 1.2045 76940 1B
43 6254 80183 1.2476 78025 17 43 63899 . B30T1 1.2038 76921 17
44 62570 .B0211 1.2467 .7800T 16 44  .63922 83120 1.2031 .76903 16
45 82592 BO2Z5B  1.2480 7988 15 45 63544  .B3169 1.2024 76884 16
46  .62615 BO306 1.2452 77970 14 46 639566 83218 1.2017 76366 14
47  .62638 80354  1.2445 T7962 13 47 63989 B3268  1.2009 76847 13
48 62660 .B0402 1.2437 .77934 12 48 .B4011 .B3317 1.2002 .76828 12
49 62683  .B0450 1.2430 77916 11 49 64033 .B3366 1.1995 76810 11
60 .62706 80498 1.2423 77897 10 50 64056 83415 1.1988 .76791 10
51  .62723 80546 1.2415 TS 9 51 64078 834656 1.1881 %772 9

62751 B0594  1.2408 77861 8 52 64100 83514 1.1974 76754 8
53  .62TT4 80842 1.2401 77843 7 53 641£3 83664 1.1967 76736 7
b4 62796  .B06S0 1.2383 77824 6 64 64145 B361Z  1.1960 TET1T 6
66 .62819  .B0738 1.2336 Ti806 5 B5 64167 B3662 1.1953 76698 &
66  .62842 BO786 1.2378 77788 4 58 64190 .B3712  1.1946 76679 4
57  .62864 80834 1.2371 .77769 3 57 64212 (B3T61 1.1838 .76661 3
58  .GIBRT B0BEZ 1.2364  .TTIBL 2 58 64234  B3B11 1.1932 . 76642 2
59 62009 80930 1.2356 77733 1 B9 64256  ,B3860 1.18258  .Te623 1
60 62032 80978 1.2349 77715 0 60 .64279  .B3910 1.1818 76604 O
’ Cos Cot Tan Sin  ’ ' Cos \E.‘,lol;‘i Tan 8in

o




NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
10° 41°

S _Sin Tan _ Cot Cos ‘' _Sin Tan  Cot  Cos *
0 .64279 83910 1.1918 .76604 60 0 .65606 .B6929 1.1504 75471 &0
1 .64301 .83960 1.1810 76586 59 1 65628  _BG9S0  1.1497 75452 59
2 64323 84009 1.1903 .T6667 58 2 .66660 87031 1.1490 75433 58
3 .64346 84069 1.1896  .76B4R 5T 3 (65672 .B7082 1.1483 76414 &7
4 64368 84108 1,1880 78530 56 4 .65694 .BT133 1,1477 .75395 b6
6 .64390 .B4158 1.,1882 76511 55 5 .65716 .B7184 1.1470 75375 &5
6 .64412 84208 1,18765 76492 B4 6 .65738  B7236 1.1463 .75356 B4
7  .B4485  .B4258 1.1868 76472 5% 7  .65759 87287 1.1456  .75337 53
8 .64457 84307 1.1861 .76455 52 &  .6B781 87338  1.1450 75318 §2
9 64479 84357 1.1854 76436 51 9  .85803 87389 1.1443  .75299 51
10 64501 24407 1,1847 76417 50 10 66825 87441 1.1436 .75280 50
11 .64524 . B4457 1.1840 76398 49 11 65847 87482  1.1430 .76261 49
12 64546 84507 1.1833 (78380 48 12 65869 B7643  1.1423 76241 48
18 .B4568 84556 1.1826  .76361 47 13 63891 87695 1.1416 75222 47
14 .B4590  .B4606 1.1819  .TE342 46 14 65913 27646 1.1410 .75203 46
15 .64612 .B4636 1.1812 .76323 45 16 65935 .B7893 1.1403 .75184 45
16 .64635 .B4706 1.1806  .76304 44 16 65956 87749 1,139 75165 44
17 64657  .B4T56 1.1799  .T6286 43 17 65978 g7801  1.1389 75146 43
18 64679  .B4806 1.1792  .TB267 42 18 66000 87862 1,138 .75126 42
18 64701  .B4856 1.1786 76248 41 19 66022 87904 1.1376 76107 41
20 64723 .B84206 1,178 (76229 40 20 66044 87956 1.1368  .75088 40
21 64746 .B4BB6  1.1771  .76210 39 21 66066 . BA0OT 1.1363 75069 34
22 64768 (86006 1.1764 .T76192 388 22 66088 2059 1.1356  .75050 38
23 64790  .8BOBT 1.1757 .76173 37 23 66109 88110 11,1349 .75030 37
24 .64812  (BB107 1.1750  .T6154 36 24 66131  .BE16Z 1.1343 .75011 36
25 64834 85157 1.1743 76135 35 25 66153 .SE214 1.1336 74992 35
26 .64856 85207 1.1736 .76116 34 26 .66175 88265 1.1329 74973 34
27 (84878  .85257 1.1729 .76097 33 27 66197 88317 1.1323 (74953 33
28 64501 85308 1.1722 .76078 32 28 66218 88369 1.1316  .749%4 32
29 64923 8538  1.1715 .76059 31 29 66240 88421 1.1310 .74915 31
30 64945 85408 1.1708  .76041 30 30 .66262 8B473  1.1303 74896 30
31 64967  .B5458 1.1702 76022 2% i1 66284 88624 1,129 74876 29
32 64889  .B550% 1.1695 .7TA003 28 32 .66306 88676 1,1290 74857 28
33 65011  .85559 1.1688 75584 27 33 68327 .BRG28  1.1283 .74838 27
34 66033 .B5608 1.1681 (76965 26 34 L6649 88680  1,1276 .74818 26
35  .6b065  .B5660 1.1674  .75946 25 35 .66371 88732 1,1270  .74799 25
8 65077 .85710 1.1867 .76927 24 86 .66393 88784 1.1268 .T4780 M
37 65100 85761 1.1660 75008 23 37 66424 88836  1.1257 74760 €3
38 65122 85411 1.1653  .75889 22 38 66436 28888 1.1250 74741 22
39 .66144  .85862 1.1647 .968T0 21 39 66458  .BRG40 1.1243 74722 21
40 65166 85912 1.1640 75851 20 40 66480 88992  1,1237 (74703 20
41 .65188  .B5963 1.1633 75832 15 41 66501 89045 1.1230 74683 19
42 65210 .86014 1.1626 75813 18 42 .66523 88097 1.1224 .74664 1B
4 65232 .BBOB4  1.1819  .TETA4 17 41 66545 BA149  1.1217  .T4644 17
44 65254 86115 1.1812 75975 16 44 66566 89201 1.1211  .746256 16
45 65276  .BG1E6 1.1606 75766 15 45 66588 89253 1.1204 .74606 15
4R 63298 (86216 1.1599 75738 14 46 66610 89306 1.1197 74586 14
47 65310 (86267 1.1592 75719 13 47 .68632 BAREE  1.1191 74867 13
48 65242 (86318 1,1685 75700 12 48 66653 89410 1.1184 74548 12
49 65464 86368 1.1578  .75680 11 49 66675 B9463 1.1178 .74528 11
6533  .B8419 1.157L 75661 10 50 .66697 89515 1.1171 74509 10
H 65408 86470 1.1566 75642 9 51 (66718 88567 1.1165 74489 9
52 .65430  .86521 1.1568 75623 8 52 64740  .89620 1.1158 74470 8
5% .66462 8572 1.1551 76604 7 53 66762 89672 1.1182 74451 7
54 65474  ,BE623  1.1544 .THGRE 6 54 RG788  .89725 1.1145 74431 6
56  .65496 86674 1.1588 .15566 5 55 66205 .89T77  1.1139 74412 5
6 65518 .86725 1,1531 75547 4 56 .G6RH2T B98I0 1.1132 74392 4
57  .65540  .B6776 1.1524 75528 & 57 .66B48 (89883 1.1126 74373 3
58 65562  .BE82T 1.1517 (76509 2 58 .GG8TO  .B9935 1.1119 74353 2
59 65584  .BGSTR 1.1510 (75490 1 59  ,GAE91  .RO88F  1.1113 74334 1
60 65606 .B69I0 1.1504 7S4TL 0 60 .6RDI3 90040 1.1106 .7all4 0

: Cus Cot Tan Sin 2 Cos Cot Tan Sin 7

49° 48°

209



NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES
42¢ 43°

g Sin Tan Cot Cos 4 Sin_ Tan Cot  Ces  *
0 66913 90040 1.1106 .T4314 6D 0 68200 93262 1.0724 .73135 6O
1 .66935  ,90093 1.1100 74296 59 1 68221  .93406 1.0T1% 73116 59
2 .BE956 90146 1.1093 74276 58 2 .GB242  ,03360 1.0711 73096 b8
3 .6697T8 90199 1,1087 (74256 &7 3 .68264 03415 1.0706 3076 67
4 66999  .90251 1.1080 .74237 56 4 .6B2B5 93469  1.0689 73056 b6
5 67021  .90304 1.1074  .T4217 55 5 .6B306  .93524  1.0692 73036 55
6 .67043  .90357 1.1067 74198 54 6 .68327 8357 1.0686 73016 54
7 67064 90410 1.1061 74178 53 T .68349 93633 1.0680 72006 53
8 .67086 90463 1.1054 .74159 52 8 .68370  .D3682  1.0674 7e876 52
8 67107 .50516 1.1048 74139 51 9 68351 .63742 1.0668 T2957 51
10 ,67129 .90568 1.1041 .74120 50 10 68412 93797  1.0661 12937 50
11 .67161 .90621 1.1035 .74100 49 11 68434 83852 1.0655 72917 49
12 67172 90674 1.1028 T4080 48 12 68455  .83006 1.0648 72897 48
13 67194 90727 1.1022 74081 47 13 68476 03961  1.0643 T287T 47
14 .67215  .90781 1.1016 74041 46 14 68497 04016  1.0637 T2BAT 46
15 .67237 90834 1.1009 .74022 45 15 .6B51S  .84071 1.0630 72837 45
16 .67258 90887 1.1003 74002 44 16 .68539  .94125 1.0624 T2817 44
17 .67280 90940 1.0996 73983 43 17 .68561 .94180 1.0618 72797 43
18 67301 90993  1.0990 78963 42 18 .GRS82 94235 1.0812  (T2T77 42
19 .67323 91046 1.0983 73944 41 19 68603 .94280  1.0606  .72757 41
20 67344 91099 1.0977 73924 40 20 68624  .94345  1.0599 72737 40
21 67366 91153  1.0971 73904 29 21 68645 (94400 1,0593 TeT1T 39
22 67387 91206  1.0964 73885 18 2 6REGE 94456  1,0587 72697 38
23 67408 91259 1.0958 73865 37 23 68688  .94510 1.0581 12677 87
24 67430 13 1.09561 73846 36 24 88708 94565  1.0575 72657 16
25 BT452 513“ 1.0945 73826 35 25  ,6BT30  .94620 1.0569 72637 36
26 67473 91419 1.0939 73806 34 26 68761  .94676  1.0562 T2617 34
27 67495 91473  1.0932 78787 33 27 68772 94731 1.05656 72597 3%
28 67516 91526  1.0926 73767 32 28 68792  .94786 1.0550 72577 2
29 .67538 91680 1.0919 78147 3 29 68814 .94B41  1.0544 72557 31
30 .67669 .91633 1.0913 .73728 30 30 .GBR35 94896 1.0538  .72537 30
81 67580 91687 1.0907 73708 20 31 .BBAST  .94952 1.0532 72517 29
82 .67602 91740 1.0900 .T3688 2§ 32 .BHETE  .95007 1.0586 72497 28
33 67623 01784 1.0894 |, T36EY 27 33 .GBE99 95062 1.0518 72477 27
34 67645 91847 1.0888 73649 26 34 68020 95118 1.0513 T2457 26
36 .67666 91901 1.0881 738620 25 35 .68941 95173 1.0507 .T2437 25
67688 01056 1.0875 73610 24 16 68962 95220 1.0501 72417 24
37 87708 02008 1.0869 73590 23 37 63983  .05284  1.0495 72397 &3
38 67730 92082  1.0862 73570 22 39 60004 .95340 1,049 72377 22
29 67752 92116  1.0866 73561 21 39 49026 .95395  1.0483 72357 21
40 67778 .92170 1.0850 .73531 20 40 .69046 95401 1.0477 72337 20
41 67795 92224 1.0843 74511 19 41 .69067 95506  1.0470 72317 19
42 67816 92277 1.0837 73491 18 42 69088 a5562  1.0464 72207 18
43 67837  .92331 1.0831 .73472 17 43 .69109 95618 1.0458 72277 17
44 67859 92385 1.0824 .73452 16 44 69130 95673 1.0452 72257 16
45 .6T8B0 .92439 1.0818 73432 15 45 .69151 95729 1.0446 .T2236 15
46  .67901 92493 1.0812 .73413 M 46 69172 95785  1.0440 .72216 14
47 67923 92547 1.0805 .73393 13 47 .6019%  .93841 1.0434 72196 13
48 6794 92601 1.0799 .7337%1 12 48 60214 95897  1.0428 72176 12
4% 67965 92665 1.0793 .73363 11 49 68235 95952  1.0422 72156 11
60  .67987 92709 1.0786 .73333 10 50 69256 96008 1.0416 .72136 10
51  .68008 92763 1.0780 73314 9 51 69277 96064 1.0410 72116 9
52  .68020 92817 1.0774 .73204 § 52 .60298 96120 1.0404 72095 8
53  .68051 92872 1.0768 .73274 7 B3 .69319 96176 1.0388 72076 7
B4 68072 92026 1.0761 78264 & 54 .69340 232 1.0392 72065 6
55 .63083 92930 1.0756 73284 6 55 .69361 .96288 1.0385 .72035 ©
B6 68115 1.0749 73215 4 66 69382 96344 1.0379 .T201F 4
57 .68136 ,93088 1.0742 73195 3 57 .69403 96400 1.0373 71995 3
568 68157 .93143 0736 73176 2 68 .69424 96457 1.0367 71974 2
68179 93187 1.0730 .73156 1 59 69445 .06513 1.0361 .71854 1
22 68200 93252 0724 73135 _0 60 .69466 98569  1.0355 71934 _Q

£ Cos Cot . Tan Sin  * , Cos Cot Tan 8in ¢

s

210



NATURAL TANGENTS, CO-TANGENTS, SINES AND

CO-SINES

44°
4 Sin Tan Cot Cos f
0 .69466 96569 1.0855 .71934 60
1 .69487 96626 1.0349 71814 59
2 .69508 96681 1.0343 71894 58
3 .68520 (86738 1.0337 .71873 &7
4 .69549 96794 1.0831 71853 56
5 .69570  .96850 1.0325 71833 55
6 .69591  ,96%07 1.0319 71813 54
7 .68612  9696% 1.0313 71792 53
8  .69633 .97020 1.0307 .T1772 52
9 .69654 97076 1.0301 71762 61
10 .69675 97133 1.0295 .71732 50
11 69696 97189 1.0289 71711 49
12 .69717 97246  1.0283 71691 48
13 .69737 97302 1.02717 71671 47
14 69758 97359  1.0271 71650 46
15 .69779  .97416 1.0265 .71630 45
18 .65300 STATZ  1.0258 71610 44
17T .69821 97529  1.0253 .71590 43
18 69842 97686  1.0247  .T1569 42
19 69862 07643  1.0241 .T1549 41
20 .69883 97700  1.0235 71528 40
21 69904 97766 1.0230 .T1508 39
69926 ,97813 1.0224 .T1488 38
23 .69946 97870 1.0218 71468 37
24 69966 97827 1.0212 71447 36
25  .69987 97984  1.0206 .71427 36
26 .70008 98041 1.0200 71407 34
27 70029 (98098 1.01%4 71386 33
28 70049 88155 1.0188 71366 32
29 70070 98213 1.0182 71345 31
0 .70081 98270 1.0176 71326 30
a1 70112 98327 1.0170 .71305 29
32 70182 98384 1.0164 71284 28
a3 70153 98441 1.0158 71264 27
e T01T4 98498 1.0152 .71243 26
5 .70196 98556  1.0147 71223 25
6 .70216 98613  1.0141 .71203 24
37 70236 98671 1.0135 71182 23
a8 0257 .98728 1.0129 \T1le2 22
9 70277 98786 1.0 7141 21
40 70298 98843  1.0117 71121 20
41 70319 98901 1.0111 71100 19
42 (70339 98958 1.0106 71080 18
43 .70860 99016 1. JT1069 17
44 T0381 §9073  1.0094 .71039 16
45 70401 49131 1.0088 .71019 15
46 70422 99189 1.0082 70998 14
47T 70443 99247 1.0076 .70978 13
48 70463 99304 1.0070 70957 12
49 70484 99362  1.0064 70837 11
60 .70505 .99420 1.0058 70916 10
61  .70525 .9947%8 1.0052 70886 9
62 .70646 .99536 1.0047 .T0875 8§
63 TOG6T  .99684 1. 70855 7
70587 99652 1.0035 70834 &
55 .T0608 99710 1.0029 70813 &
56 T0628 99768 1.0023 70793 4
57 70645 .99826 1.0017 70972 3
58 70670 99884 1.0012 .T0752 2
59 70690 99942 1.0006 70711 1
60 70711 1.0000 1.0000 70711 _l_)
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NATURAL SECANTS AND CO-SECANTS

0° 1°
Sec. Co-sec. See.  Co-sec.
1.0000 Infinite 1.0001  57.299
1.0000  3437.70  1.0001 56,359
1.0000  1718.%0  1.0002  55.450
1.0000 1145.90 1.0002 54.570
1.0000 859,44 1.0002 53.718
1.0000 687.55 1.0002 52.891
1.0000 572.96 1.0002 52.080
1.0000 491.11 1.0002 51.313
1.0000 420.72 1.0002 50 .558
1.0000 381.97 1.0002 49.826
1.0000 343,77  1.0002  49.114
1.0000 312,52  1.0002  48.422
1.0000 286,48 1.0002  47.750
1.0000 264.44  1.0002  47.096
1.0000 245,55 1.0002 46.460
1.0000 229.18 1.0002 45.840
1.0000 214.86 1.0002 45.237
1.0000 202,22 1.0002 44 .B50
1.0000 190.9% 1.0002 44.077
1.0000 180.73 1.0003 43,520
1.0000 171.88 1.0003 42.976
1.0000 163.70 1.0003 42.445
1.0000 156.26 1.0003 41.928
1.0000 149.47 1.0003 41.423
1.0000 143.24 1.0003 40,930
1.0000 137.51 1.0003 40.448
1.0000 132,22 1.0003  39.978
1.0000 127,82 1.0008  39.518
1.0000 122.78  1.0003  39.069
1.0000 118.54  1,0008  38.631
1.0000 114.59 1.0003 38.201
1.0000 110.90  1.0008  37.782
1.0000 107.43  1.0008  37.371
1.0000 104.17  1.0004 969
1.0000 101,11 1.0004  36.576
1.0000 98,223 1.0004  36.191
1.0000 95.495  1.0004  35.814
1.0000 92.914 1.0004  35.445
1.0001 92.469  1.0004 5. 084
1.0001 HE. 149  1.0004 34.729
1.0001 85.946  1.0004 34.382
1.0001 B3.B49  1.0004  34.042
1.0001 B1.852 1.0004  33.708
1.0001 79.950 1.0004  33.381
1.0001 78.133  1.0004 33.060
1.0001 76.396  1.0005 32,7456
1.0001 T4.736  1.0006  32.437
1.0001 73.146  1.0005 32,134
1.0001 71.622  1.0005  31.836
1.0001 71.160  1.0005 31.544
1.0001 68.757 1.0005  31.257
1.0001 67.409  1.0005 30.976
1.0001 66.113 1.0005  30.699
1.0001 64.866  1.0005 30.428
1.0001 63,664 1.0005 30.161
1,0001 62.507  1.0005 29.899
1.0001 61,391  1.0006 29,641
1.0001 61.314  1.0006 29,388
1.0001 59.274  1.0008 29.139
1.0001 BB.270 1.0006 28,894
1.0001 57.289 1.0006  28.654
Co-sec.  Sec. Co-sec. A
89° 88°

zn

See. Co-sec.
1.0006 28,654
1.0006 28.417
1 0006 28.184

1.0006 27.955
1.0006 27.730
1.0007 27.508
1.0007 27,290
1.0007 27.075
1.0007 864
1.0007 26.655
1.0007 26.450
1.0007 26.249
1.0007 26.050
1.0007 25.854
1.0008 25.661
1.0008 25.471
1.0008 25.284
1.0008 25,100
1.0008 24.918
1.0008 24.739
1.0008 24.562
1.0008 24,358
1.0008 24.216
1.0009 24.047
1.0009 23.880
1.0009 23.716
1.0009 23.553
1.0009 23.393
1.0005 23.235
1.0009 23.079
1.0009 22.925
1.0010 22.774
1.0010 22.624
1.0010 22.476
1,0010 22.330
1.0010 22.188
1.0010 22.044
1.0010 21.904
1.0010 21.765
1.0011 21.629
1.0011 21.494
1.0011 21.360
1.0011 21.228
1.0011 21.098
1.0011 20.970
1.0011 20,843
1.0012 20.717
1.0012 20.583
1.0012 20.471
1.0012 20,350
1.0012 20.230
1.0012 2p.112
1.0012 19.9956
1.0013 19.880
1.0013 19,766
1.0013 19.653
1.0013 19.541
1,0013 19.431
1.0013 19,322
1.0013 19.214
1.0014 1_9.107
Co-sec Sec,

87°

Sec.

1.0014

0014
0014
0014
0014
L0014
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Co-sec.

a

Co-sec.

19.107

19.002
18.807
18.794
18.692
18.581

18.481
18.393
18.296
18.198
18.1038

18.008
17.614
17.821
17.730
17.639

17.549
17.460
17.372
17.286
17.198

17.113
17.028
16,944
16.861
16.778

16.698
16.617
16.538
16.489
16.380

16.303
16.226
16.150
16.076
16.000

15.926
15.853

.




NATURAL SECANTS AND CO-SECANTS
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4° 5°
Sec. Co-see. Sec,
1.0024 14,335 1.0038
1.0025 14.276  1.0038
1.0025 14.217  1.0039
1.0025 14,169 1.003%
1.0025 14101 1.0028
1.0025 14,043 1.0039
1.0026 13,986  1.0040
1.0026 13.930  1.0040
1.0026 13 874 1.0040
1.0026 13.818  1.0040
1.0026 13.763  1.0041
1.0027 13.708  1.0041
1.0027 18,654 1.0041
1.0027 13,600  1.0041
1.0027 13.547  1.0042
1.0027 13.494  1.0042
1.0028 13,441  1.0042
1.0078 13,380  1.0043
1.0028 13.337 1.0n43
1.0028 13.286  1.0043
1.0029 13.235  1.0043
1.0029 13,184  1.0044
1.0029 13,134 1.0044
1.0029 13.084  1.0044
1.00%9 13,034 1.0044
1.0030 12,985  1.0045
1.0030 12,937 1.0045
1.0030 12,888 1.0045
1.0030 12840 1.0048
1.0031 12.79%  1.0048
1.0081 12.745  1.0046
1.0031 12,698 1.0046
1.0031 12,652  1.0047
1.0032 12,606  1.0047
1.0032 12.560 1.0047
1.0032 12.514  1.0048
1.0032 12.469  1.0048
1.0032 12,424 1.0048
1.0033 12,379 1.0048
1.0033 12,335 1.0048
1.0033 12.201  1.0049
1.0033 12,248 1.0049
1.0034 2.204 1.0050
1.0034 12.161 1.0050
1.0034 12,118 1.0050
1.0034 12.076  1.0050
1.0035 12,034  1.0051
1.0035 11.992  1.0051
1.0035 11,950  1.0051
1.0035 11.0209  1.0052
1.0036 11.868 1.0052
1.0036 11.828 1.0052
1.0036 11.787 1.00583
1.0036 11.747 1.0053
1.0037 11.707 1.0053
1.0037 11.668 1.0053
1.0037 11.628  1.0054
1.0087 11.58%  1.0054
1.0038 11.550 1.0054
1.0038 11.512  1.0055
1.0088  11.474  1.0055
Co-sec. Sec. Co-sec.
85° 84°

6°
Co-sec. Sec. Co-gec.
11474 1.0055 9. 6668
11.436 1.0055 9.5404
11.358 1.005R6 9.5141
11,360 1.0056 9.4880
11.8%3 1.0056 9.4420
11,286 1.0057 9.4362
11.749 1.0057 9.4105
11.213 1.0057 9.3950
11.176 1.0057 9,359
11.140 1.0058 §.3743
11.104 1.0058 9.3092
11.06/9 1.0058 9.2842
11.033 1.0059 8.2593
10,988 1.0059 9.2%46
10,983 1.0059 8.2100
10,929 1.0060 9.1855
10.894 1.0060 9.1612
10.8R0 1.0080 9.1370
10,826 1.0061 9.1179
10,792 1.0061 9.0890
10,758 1.0061 9,0651
10,725 1.0062 9.0414
10.692 1.0082 8.0179
10.659 1.00F2 8.9944
10,626 1.0063% 2.9711
10,593 1.0063 8.9479
10,561 1.0063 8.9248
10,529 1.0064 2.9018
10,497 1.0064 8.8790
10.4R5 1.0064 8.8563
10.433 1.0065 8.8337
10.402 1.0065 8.8112
10.371 1.0065 8.7888
10,340 1.0066 8.7665
10.308 1.0068 B.74d44
10.278 1.0066 8.7223
10.248 1.0067 B.7004
10,217 1.0067 8.6786
10,187 1.0067 8.66R9
10,157 1.0068 8.6353
10.127 1.0068 8.6138
10.098 1.0068 8.5024
10,068 1.0068 8.5711
10,039 1.0068 8.5459
10,010 1.0069 8.5789
9.9812  1.0070 8.5079
9.9525  1.0070 8.4871
9.8239  1.0070 8,461
9.8955 1.0071 8.4457
9.8672 1.0071 8.4251
9.8391 1.0071 8.4046
9.8112  1.0072 8.3843
9.7834  1.0072 8.3640
9.7558  1.0073 £.3439
9.7283 1.0073 8.3238
9.7010 1.0073 8.3039
9.673% 1.0074 8.2840
9.6469  1.0074 8.2642
9.6200 1.0074 8.2446
9.5933  1.0075 8.2250
9.6668  1.0075 8.2056
Sec Cao-sec. Sec
83°

_SN:.
0075

L0075
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Co-sec.

8.2055

83,1861
B.16FR
8.1476
8.1785
8.1084




NATURAL SECANTS AND CO-SECANTS

8° 9° 10° 11°
Sec. Co-sec. Sec. Co-sec. Sec. Co-sec. Sce. Co-see.
1.0098 T.1853 1.0125 6.3924  1.0154 5.7588  1.0178  5.2408
1.0099 7.1704 1.0125 £.3807 1.0155 5.7493 1.0188 5.2330
1.0099 7.1557 1.0125 §.3650 11,0155 5.7498  1.0188  5.2252
1.0089 7.1409 1.0126 6.3574 1.0156 57304 1.0189  5.2174
1.0100 T.1263 1.0126 6.3458 1.0156 5.7210 1.0189 5.2007
1.0100 T.1117 1.0127 6.3343  1.0157 5.7117 1.0190 5.201%
1.0101 7.0972 1.0127 6.3228 1.0157 5.7023 1.0191 5.1942
1.0101 7.0827 1.0128 6.3113  1.0158 5.6930  1.0191  5.1865
1.0102 7.0683 1.0128 6.2989 11,0158 5.6838 1.0192 5.1788
1.0102 7.0539 1.0129 6.2885 1.0159 5.6745 1.0192 5.1712
1.0102 7.0386 1.0129 6.27712 1.0158 5.6653 1.0193 5.1636
1.0108 7.0254 1.0130 6.2659 1.0180 5.8561  1.0193  B.1560
1.0103 7.0112 1.0130 6.2546  1.0160 5.6470 1.0194 5.1484
1.0104 £.9971 1.0131 6.2434  1.0161 5.6379 1.0195 5.1409
1.0104 6.9330 1.0131 6.2322  1.0162 5.6288 1.0195 5.1333
1.0104 6.9680 1.0132 6.2211 1.0182 5.6197 1.0196 5.1258
1.0105 6.9550 1.0122 6.2100 1.0168 5.6107 1.0196 5.1183
1.0105 6.9411 1.0133 6.1990 1.0163 5.601L7 1.0187 5.1109
1.0108 6.9273 1.0133 1880  1.0164 5.5923 1.0198  5.1034
1.0106 6.9135 1.0134 6.1770  1.0164 5.5838  1.0198  5.0960
1.0107 6.8998 1.0134 6.1661 1.0165 5.5749  1.0199  5.0886
1.0107 6.8861 1.0135 6.1552  1.0185 5.56660 1.0198 5.0812
1.0107 6.8725 1.0135 §.1443  1.0168 5.5572  1.0200  5.0739
1.0108 6.8589 1.0136 §.1335 1.0166 5.5484  1.0201  5.0666
1.0108 6.B454 1.0136 6.1227 1.0167 5.5396  1.0201  5.0593
1.0109 £.8320 1.0136 6.1120  1.0167 5.5308  1.0202  5.05%0
1.0108 6.8185 1.0137 6.1013  1.0168 5.5221 1.0202 5.0447
1.0110 §.8052 1.0187 6.0906 1,0189 5.5134  1.0208  5.0875
1.0110 6.7919 1.0138 6.0800 1.0169 5.5047 1.0204 5.0302
1.0111 6.7787 1.0138 60684 1.0170 5.4960  1.0204  5.0730
1.0111 £.7655 1.0139 6.0588 1.0170 54874  1.02056  5.015%
1.0111 £.7523 1.0139 6.0483  1.0171 5.4788  1.0205  5.0087
1.0112 6.7392 1.0140 6,0879  1.0171 5.4702  1.0206  5.0015
1.0112 6.7262 1.0140 6.0274  1.0172 5.4617 1.0207 4.9944
1.0113 6.7132 1.0141 6.0170  1.0172 5.4532 1.0207 4.9873
1.0113 6.7003 1.0141 6.0066 1.0173 5.4447 1.0208 4.9802
1.0114 6.6874 1.0142 5.9963  1.0174 5.4362 1.0208 4.9732
1.0114 6.6745 1.0142 5.9860 1.0174 5.4278 1.0209 4.9661
1.0116 6.6617 1.0143 5.8758  1.0175 5.4194 1.0210 4.9501
1.0115 6.6480 1.0143 5.9685  1.0176 5.4110 1.0210 4.9521
1.0115 6.6363 1.0144 5.9554 1.0176 5.4026 1.0211 4.9452
1.0116 6.6237 1.0144 5.9452 1.0176 5.3M43  1.0211  4.9382
1.0116 6.6111 1.0145 5.9351  1.0177 5.3860  1.0212  4.9313
1.0117 £.5985 1.0145 5.9250 1.0177 5.3777 1.0213 4.9743
1.0117 6.5860 1.0146 5.9150 1.0178 5.3695  1.0213 4.9175
1.0118 6.5736 1.0146 5.9049 1.0179 5.3612 1.0214 4.9108
1.0118 6.5612 1.0147 5.8950 1.0179 5.3530  1.0215  4.9037
1.0119 6.5488 1.0147 5.8850 1.0180 5.3449  1.0215  4.8969
1.0119 6.5365 1.0148 5.8751 1.0180 5.3367  1.0216  4.8%01
1.0119 6.5243 1.0148 5.8652 1.0181 5.3286  1.0216  4.8833
1.0120 £.5121 1.0148 5.8554  1.0181 5.3205 1.6217 4.8765
1.0120 £.4589 1.0150 5.8456  1.0182 §.3124 1.0218 4.8697
1.0121 6.4878 1.0150 5.8358 1.0182 5.3044  1.0218  4.8630
1.0121 6.4757 1.0151 5.8261 1.0183 5.2963 1.0219 4.8563
1.0122 6.4637 1.0151 5.8163  1.0184 5.2883 1.0220 4.8406
1.0122 6.4317 1.0152 5.8067 1.0184 5.2802 1.0220 4.8429
1.0123 6.4398 1.0152 5.7970 1.0185 5.2724 1.0221 4.8362
1.0123 6.4279 1.0153 5.7874 1.0185 5.2645 1.0221 4.8286
1.0124 6.4160 1.0153 5.7778  1.0186 5.2566 1.0722 4.8229
1.0124 6.4042 1.0154 5.7883  1.0186 5.2487 1.0223 4.8163
1.0125 6.3924 1.0154  5.758%  1.0187 §.2408 1,023 4.8097
Co-sec See. Cosec. Sec. Co-sec.  Sec Co-sec Sec.
81° 80° 79° 78°




NATURAL SECANTS AND CO-SECANTS
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12° 13°
See. Co-sec. See. Co-sec.
1.0223 4.8097  1.0263  4.4454
1.0224 4.8032 1.0264 4.4398
1.0225 4.7966  1.0264  4.4342
1.0225 4.7901  1.0285  4.4287
1.0226 4.7835 1.0266 4.4231
1.0226 4.7770 1.0266 4.4176
1.0227 4.7706  1.0267 44121
1.0228 4.7641 1.0268 4.4065
1.0228 4.7676 1.0268 4.4011
1.0£29 4.7612 1.0269 4.3956
1.0230 4.7448 1.0270 4.3910
1.0230 4.7384 1.0271 4.3847
1.0231 4.7320 1.0271 a792
1.0232 4.7257  1.0272  4.3738
1.0232 4.7193 1.0273 3684
1.0238 4,7T130  1.0273  4.3630
1.0234 4.7067  1.027T4  4.3576
1.0234 4.7004  1.0275 L3522
1.0235 4.6942 L0276 4.3469
1.0235 4.6879 1.0276 4.3415
1.0236 4.6817 1.0277 4.3362
1.0237 4.67564 1.0278 4.3309
1.0237 4.6692 1.0278 4.3256
1.0238 4.6631 1.0279 4.3203
1.0239 4.8569 1.0280 4.3150
1.0239 4.6507  1.0280  4.3098
1.0240 4.6446 1.0281 4.3045
1.0241 4.6385  1.0282  4.2093
1.0241 4.6324 1.0283 4.2941
1.0242 4.6263  1.0283  4.2888
1.0243 4.6202  1.0284  4.2836
1.0243 4,6142  1.0286  4.2785
1.0244 4.6081  1.0285  4.2733
1.0245 4.6021  1.0288  4.2881
1.0245 4.5961  1.0287  4.2630
1.0246 4.5901 1.0288 4.2679
1.0247 4.5841  1.0288  4.2527
1.0247 45782 1.0289 4.2476
1.0248 4.5722 1.0290 4.2425
1.0249 4.5668  1.0891  4.2375
1.0249 4.5604  1.0291  4.2324
1.0250 4.5566 1.0292  4.2273
1.0251 4.5486  1.0293  4.2023
1.0251 4.5428  1.0293 4.2173
1.0252 4.5369  1.0294  4.2122
1.0253 45311  1.0295  4.2072
1.0253 4.5258  1.0296  4.2022
1.0254 4.5195 1.0296  4.1972
1.0255 4.5137  1.0297  4.1923
1.0255 4.5079 1.0298 4.1873
1.0256 4.5021  1.0799  4.1824
1.0257 4.4964 1.0299 4.1774
1.0257 4.4507 1.0300 4.1725
1.0258 4.4850 1.0301 4.1676
1.0259 4.4793  1.0802  4.1627
1.0260 4.4736  1.0302  4.1578
1.0260 4.4679 1.0303 4.1529
1.0261 4.4628  1.0304  4.1481
1.0262 4.4566  1.0306  4.1432
1.0%62 4.4510 1.03056 4.1384
1.0263 4.4454 1.0306 4.1336
Co-sec. Sec Co-sec. Sec.
771° 76°

14° 15°
Sec. Co-sec. See. Co-see.
1.0306 4.1336  1.0353  3.8637
1.9307 4.1287  1.0363  3.B585
1.0308 4.1239  1.0854  3.8563
1.0308 4.1181  1.0355  3.8512
1.0309 4.1144 1.0356 3.8470
1.0310 4.1096 1.0857 3.8428
1.0311 4.1048 1.0358 3.8387
1.0311 4.1001 1.0358 3.8346
1.0312 4.0958  1.0859  3.8304
1.0313 4.0906 1.0360  3,8263
1.0314 4.0859 1.0361  3.8222
1.0314 4.0812  1.0362  3.8181
1.0315 4.0765  1.0362  3.B140
1.0318 4.0718  1.0%63  3.8100
1.40317 4.0672 1.0364 3.8059
1.0317 4.0625 1.0365 3.8018
1.0318 4.0679  1.0366  3.7978
1.0319 4.0532 1.0387 3.7987
1.0320 4.0486 1.0367 7897
1.0320 4.0440  1.0368  3.7357
1.0821 4.0894  1.0869  3.7816
1.0322 4.0348  1.0870  3.7776
1.0323 4.0302  1.0871  3.7736
1.0323 4.0256  1.087T1  3.7887
1.0324 4.0211  1.0872  3.7657
1.0325 4.0165 1.0873 3.7617
1.0328 4.0120 1,081 3.7677
1.0827 4.0074 1.0375  3.7538
1.0327 4.0029 1.0376 3.7498
1.0328 3.9984 1.0376 3.7459
1.0328 3.9939 1.087 3.7420
1.0330 3.9804 1.0378 3.7380
1.0330 3.9850 1.0379  3.734d1
1.0331 2.9806  1.0380  3.7302
1.0332 3.9760 1.0381 3.7263
1.0333 3.9716 1.0382 3.7224
1.0334 3.9672 1.0382 3.7186
1.0334 3.9627  1.0383  3.7147
1.0335 3.9688  1.0384  3.T108
1.0336 3.9539 1.0385 3.7070
1.0337 3.9495 1.038  3.7081
1.0338 3.9451  1.0387  3.6983
1.0338 3.9408  1.0387  3.6965
1.0339 3.9364  1.0388  3.6917
1.0340 3.9320 1.0889  3.6878
1.0841 3.92M 1.035%0 3.6840
1.0341 3.0284 1. |391 3.6802
1.0342 3.9:99 1.0392 3.6765
1.0343 3.9147 1.0393 3.6727
1.0344 3.9104 1.0393  3.6689
1.0845 3.9061 1.03%4  3.6651
1,0345 3.9018  1.0895  3.6614
1.0346 3.8976 1.039% 3.65676
1.0347 3.8933 1.0397 3.6639
1.0348 3.8990 1.0398 3.6502
1.0348 3.8848 1.0399 3.6484
1.0349 3.8805 1.0399 3.6427
1.0360 3.8763  1.0400  3.6390
1.0361 3.8721  1.0401  3.6353
1.0352 1.8679  1.0402  3.631§
1.0352 3.8837 1.0403 3.6279
Co-sec.  Sec. Co-sec Sec.
75° 74°
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16° 17° 18° 19¢

Sec.  Co-sec. Sec. Co-sec. Sec. Co-sec.  Sce.  Co-sec. *

L0515 3.2361 1.0676 30716

—

1.0403 3.6279  1.0457  3.4203

1.0404 8.68243  1.0458  3.4170 1.0616 3.2332  1.0877  3.0690
1.0405 3.6206  1.046%  3.4138 1.0517 3.2303  1.0578  3.06R4
1.0406 3.6169  1.0460  3.4106 1.0518 3.2274  1.0579  3.0638
1.0406 3.6133  1.0461  3.4073 1.0519 3.2245 1.06880  3.0612
1.0407 3.6096  1.0461  3.4041 1.0520 3.2216 1.0581  3.0586
1.0408 3.6060  1.04R2  3.4009 1.0521 3.2188  1.0582  3.0561
1.0409 3.6024  1.0463  3.3977 1.0582 3.2159  1.0584  3.0535
1.0410 3.5987  1.0464  3.3945 1.0523 3.2131  1.0685  3.0509
1.0411 3.5951  1.0465  3.3913 1.0524 3.2102  1.068  3.0484
1.0412 3.58015  1.0466  3.3881 1.0525 3.2074  1.0587  3.0458
1.0413 3.5879  1.0467  3.3849 1.0626 3.2045  1.0588  3.0433
1.0413 3.5843  1.0468  3.3B17 1.0527 3.2017  1.0889  3.0407
1.0414 3.5807  1.0469  3.3785 1.0 3.1 1.0590  §.0382
1.0415 3.5772 1.0470  3.3754 1.0629 3.1960  1.0591  3.0357
1.0418 3.5736  1.0471  3.3722 1.0530 3.1932 1.0502  3.0831
1.0417 3.5700  1.0472  3.3690 1.0531 3.1904  1.0593  3.0306
1.0418 3.5665  1.0473  3.3659 1,0532 3.1876  1.0694  3.0281
1.0419 3.5629  1.0474  3.3627 1.0533 3.1848  1.0595  3.0256
1.0420 3.5594  1.0475  3.359% 1.0534 3.1820 1.069  3.0231
1,0420 3.5559  1.0476  3.3565 1.0535 3.1792  1.0698  3,0206
1.0421 3.5523 1.0477  3.3534 1.0536 3.1764  1.0599  3.0181
1.0422 3.5488  1.0478  3.3502 1.0537 3.1736  1.0600  3.0156
1 3.5453 1.0478  3.3471 1.0538 3.1708  1.0601  3.0131
1.0424 2.5418 1.0479  3.3440 1.0539 3.1681  1.0802  5.0104
1.0425 3.5383  1.0480  3.3409 1.0540 3.1658  1.0603  3.0081
1.0426 3.5348  1.0481  3.3378 1.0541 3.1625  1.0604  3.0066
1.0427 3.5313  1.0482 3.3347 1.0542 8.1598  1,0605  3.0031
1.0428 3.5279  1.0483  3.331§ 1.0543 3.1570  1.0606  3.0007
1.0428 3.5244  1.0484  3.3286 1.0644 3.1543  1.0807  2.9982
1.0420 3.5209  1.0485  1.3255 1.0545 1.1516  1.0608  2.9957
1.0430 8.5175  1.0486  3.3224 1.0546 3.1488  1.0609  2.9933
1.0431 3.5140  1.0487 3.31%4 1.0547 3.1461  1.0611  2,9908
1.0432 3.5106  1.0488  3.3163 1.0548 3.1433  1.0612  2.9884
1.0433 2,50 1.0489  3.8133 1.0648 3.1406  1.0613  2.9859
1.0434 3.5087 1.0490  3.3102 1.0850 3.1379  1.0614  2.9835
1.0435 2.5003  1.0491  3.3072 1.0551 3.1362  1.0615  2.9810
1.0436 3.4969  1.0492  3.3042 1.0552 3.1325 1.0616  2.9736
1.0437 3.4935  1.0493  3.3011 1.0533 3.1288  1.0617  2.9762
1.0438 3.49801  1.0494  3.298] 1.0554 3.1271  1.0618  2.9718
1.0438 3.4867 1.0495  3,295] 1.0555 3.1244  1.0619  2.9712
1.0439 3.4833  1.0496  3.2921 1.0656 3.1217  1.0620  2.9639
1.0440 3.4799  1.0497  3.289]1 1.0657 3.1190  1.0622  2.9665
1.0441 3 4766 1.0498  3.2881 1.0558 3.1163  1.0623  2.9641
1.0442 3.4732  1.0499  3.283] 1.0559 3.1187  1.0624  2.9617
1.0443 3.4698  1.0500  3.2801 1.0560 3.1110  1.0625  2.9593
1.0444 3.4665  1.0501  3.2772 1.0561 3.1083  1.0626  2.9569
1.0445 j.4632 1.0 3.2742 1.0562 $.1057  1.0627 2.9545
1.0448 3.4698  1.0503  3.2712 1.0563 3.1030  1.0628  2.9521
1.0447 3.4565  1.0504  3.2683 1.0565 3.1004 1,069  2.9497
1.0448 3.4632  1.0506  3.2653 1.0566 3.0977  1,0630  2.9474
1.0448 3.4498  1.0506  3.2624 1.0567 3.0051  1.0632  2.9450
1.0449 3.4465  1.0507  3.25M4 1.0568 3.0925  1.0633  2.9426
1.0450 3.4432  1.0608  3.2565 1.0569 3.0898  1.0634  2.9402
1.0451 3.4399  1.0609  3.2535  1.05T0 3.0872  1.0635  2.8379
1.0452 3.4366  1.0610  3.2506 1.0571 3.0846  1.0636  2.9355
1.0453 3.4334  1.0811  3.2477 1.0572 3.0820 1.0637  2.9332
1.0454 3 4301 1.0512  3.2448 1.0673 3.0793 1.0628  2.9308
1.0455 3.4268  1.0513  3.2419 1.0574 3.0767  1.0639  2.9285
1.0458 3.42%6 1,054  3.2390 1.0575 3.0741  1.0841  2.9281
1.0457 3.4203  1.0515  3.2861 1.0576 3.0715  1.0642  2.9238
Co-sec. Sec. Co-sec. See. Co-sec. See.  Co-sec. Sec,
3¢ 72° 71° 70°
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NATURAL SECANTS AND CO-SECANTS
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20° 21° 22°
Sec. Co-sec. _See.  Co-sec. See.  Co-sec.
1.0642 2.9218 I 0711 2.7904 1.0735 2.6695
1.0843 2.9216 1.0713 2.7883 1.0787 2.6675
1.0644 2.9191 1.0714 2.7362 1.0788 2.6656
1.0645 29168 1.0715 2.7841 1.0789 2.6637
1.0646 2.9145 1.0716 2.7820 1.0740 2.6618
1.0647 2.9122 1.0117 2.7799 1.0792 2.6599
1.0648 2,9088  1.0719  2.7778  1.079% 2.68580
1.0650 2.9075 1.0720  2.7767 1.0794 2.6561
1.0651 2.9052 1.0721 2.77%6 1.0795 2.6542
1.0652 2.9029 1.0722 2.7715 1.0797 2.6523
1.0653 2.9006 1.0723  2.7694  1.0798 2.6604
1.0654 2.8983 1.0725 2.7674 1.0799 2.6485
1.0655 28960  1.0726  2.7653  1.0801 2.6466
1.0656 2.8937 1.0727 2.7632  1.0802 2.6447
1.0658 2.8915 1.0728 2.7611 1.0803 2.6428
1.0659 2.8892 1.0728 2.76501 1.0804 2.6410
1.0660 2.8B69 1.0731 2.7570 1.0806 2.6391
1.0661 2.8846 1.0732 2.7550 1.0807 2.6372
1.0662 2.8824 1.0733 2.7529 1.0808 2.6353
1.0663 2.8801 1.0734 2.7509 1.0810 2.6315
1.0664 2.8718 1.0736 2.7488  1.0811 2.6316
1.0686 2.8756 1.0737 2.7488 1.0812 2.6297
1.0667 2.8733 1.0738 2.7447 1.0813 2.6279
1.0668 2.8711 1.0739 2.7427 1.0815 2.6260
1.0665 2.8688 1.0740 2.7406 1.0816 2.6242
1.0670 2.3666 1.0742 2.7186 1.0817 2.6223
1.0671 2.8h44 1.0743 2.7366 1.0819 26206
1.0673 2.8821 1.0744 2.7346 1.0820 2.6186
1.0674 2,8509 1.0745 2.7325 1,0821 2.6168
1.0675 2.8577 1.0747 2.7305 1.0823 2.6150
1.0676 2,8554 1.0748 7286 1.0824 2.6131
1.0677 28532 1.0749  2.7265  1.0825 26113
1.0678 2.8510 1.0750 2.7245 1.0826 2.6095
1.0679 2.8488 1.0751 2.7225 1.0828 2.6076
1.0681 28466 1.0763 2.7205 1.0828 2.6058
1.0682 2.8444 1.0754 2.7185 1.0830 2.6040
1.0683 2.8422 1.0755 2.7165 1.0832 2._6022
1.0684 2.8400 1.07566 2.7145 1.0833 2.6003
1.0685 28378 1.0758 2.7125 1.0834 2.5945
1,0686 2.8156 1.0759 2.7106  1.0836 2.5967
1.0688 2.8334 1.0760 2.7085 1.0837 2.5949
1.0689 2.8312 1.0761 2.7065 1.0838 2.5991
1.0680 2.R:90 1.0763 2.7045 1.0840 2.5913
1.0681 2.8269 1.0764 2.7026 1.0841 2.5805
1.0692 2.8247 1.0766 2.7006 1.0842 2.5877
1.0694 2. 8225 1.0766 2.6988 1.0844 2.5859
1.0695 2. R204 1.0768 2.8967  1.0845 2,5841
1.0696 2.B1B2 1.0769 2.6947 1.0846 2.5823
1.0697 2.8160  1.0770  2.6927  1.0847 2.5805
1.0698 2.8139 1.0771 2.6908  1.0849 2.5787
1.0699 2.8117 1.0773 2.6888 1.0850 2.5770
1.0701 2.8096 1.0774 2.6869 11,0851 257562
1.0702 2.8074 1.0775 2.6840 1.0853 2,574
1.0703 2.B053 1.0776 2.6830 1.0854 2.5716
1.0704 2.8032 1.0778 2.6810 0855 2.5699
1.0705 28010 1.0779  2.8791  1.0857 2.5681
1.0707 2.7989 1.0780 2.6772 1.0858 2.5663
1.0708 2.7968 1.0781 2.6752 1.0859 2.5646
1.0709 2.7047 1.078% 2.6733 1.0861 2,5628
1.0710 2.7825 1.0784 2.6714 1.0862 2.5610
1.0711 2.7904 1.0785 2.6695 1.0864 2.5583
Co-gec Sec.  Co-sec Sec Co=sec Sec.
69° 67°

Sec.
1.0864

1.0866
1.0866
1.0868
1.0869
1.0870

23°

Co-sec.

2.5593

2.5575
2, 5558
2.5540
2.5523
2.5506

2.5488

2.4995
2.4978

24912
2,4385

24362
2.4%46
2 4829

2.4813
2.4797
2.4780
2.4764
2.4748

2.4771
2.4715
2.4689
2.4683
2.4666

2.4650
2.4634
2.4618
2.4602
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NATURAL SECANTS AND CO-SECANTS
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24° 25° 26°
_Sec.  Co-see.  See. Co-sec. Sec.  Co-sec.
1.084 0945 2 4536 1.1034 2.3662 ].1126 2.2812
1.0948 2.4570 1.1035 2.3647 1.1127 2.2798
1.0949 2.4554 1.1037 2.3682 1.1129 2.2784
1,0951 2.4538 1.1038 2.3618 1.1131 2.27M1
1.0852 2.4522 1.1040 2.3603 1.1182 2.2757
1.0553 2.4506 1.1041 2.3588 1.1134 2,274
1.0955 2.4490 1.1043 2.3574 1.1135 2.2730
1.0856 24474 1.1044 2.3559 1.1137 2.2111
1.0958 2.4458 1.1046 2.3544 1.1139 2.2703
1.0959 2.4442 1.1047 .3530 1.1140 2.2690
1.0861 2.4426 1.1049 2.3516 1.1142 2.2676
1.0962 2.4411 1.1050 2.3501 1.1143 2.2663
1.0962 2.4395 1.1052 2.3486 1.1145 2.2650
1.0965 2.4379 1.1053 2.3472 1.1147 2.2636
1.0966 2.4363 1.1056 2.3457 1.1148 2,2623
1.0968 2.4347 1.1056 2.3443 1.1150 2.2610
1.0969 2.4332 1.1058 2.3428 1.1151 2.2596
1.0971 2.4316 1.1068 2.3414 1.1153 2.2583
1.0972 2.4300 1.1061 2.3399 1.1156 2.2570
1.0973 2.4285 1.1062 2,3385 1.1156 2.2556
1.0975 2.4269 1.1064 z.3371 1.1158 2.2543
1.0976 2.4254 1.1065 2.3356 1.11569 2.2530
1.0978 2.4238 1.1067 2.3342 1.1161 2.2517
1.087% 2.4222 1.1068 2.3328 1.1163 2.2503
1.0881 2.4207 1.1070 2.3313 1.1164 2.2490
1.0982 2.4191 1.1072 2.3299 1.1166 2,471
1.0984 2,4176¢  1,1073  2.,3285  1.1167 2.2464
1.0985 2.4160 1.1075 2.3211 1.1169 2.2451
1.0986 2.4145  1.1076  3.325¢ 1.111 2.2438
1.0888 2.4130 1.1078 2.3242 1.1172 2.2425
1.0989 2.4114 1.107% 2.3228 1.1174 2.2411
1.0891 2.4099 1.1081 2.3214 1.1176 2.2398
1.0992 2.4083 1.1082 L3200 1.1177 2.2385
1.0994 2.4068 1.1084 2.3186 1.1179 2.2372
1.0995 2.4053 1.1085 2.3172 1.1180 2.2359
1.0997 2.4037  1,1087  2.3158  1.1182 2,2348
1.0998 2.4022  1,1088  2.3143  1.1184 2.2333
1.1000 2.4007  1.1090  2.8129  1.1186 2.2320
1.1001 2.3992 1.1082 2.3115 1.1187 2.2307
1.1008 2.3976 1.1083 2.3101 1.1189 2.2204
1.1004 2.3961  1.1095  2.3087 1.1190 2.2282
1.1005 2.3946 1 1096  2.307T3  1.1192 2.2269
1.1007 2.3931 1.1098 2,3059 1.1193 2,2256
1.1008 2.3916 1.1089 2.3046 1.1195 2.2243
1.1010 2.3901  1.1101 2.3032  1.1197 22230
1.1011 2.3886 1.1102 2.3018 1.1198 2.2217
1.1013 2.3871 1.1104 2.3004 1.1200 2.2204
1.1014 2.3856  1.1106  2.2890  1.1202 2.2192
1.1016 2.3841 1.1107 2.2976 1.1208 2.2179
1.101%7 2.3826  1.1109 2.2962 1.1205 2.2166
1.1019 2.3311 1.1110 2.2949 1.1207 2.2153
1.1020 2.3786 1.1112 2.2935 1.1208 2.2141
1.1022 2.3781 1.1113 2.2921 1.1210 2.2128
1.1023 2.3766 1.1115 2.2907 1.1212 2,2115
1,1025 2,3751 1.1116 2.2394 1.1213 2.2103
1.1026 2.3736 1.1118 2.2880 1.1216 2.2090
1.1028 2.3721 1.1120 2.2368 1.1217 2.2077
1.102% 23706 1.1121 2.2853 1.1218 2.2065
1.1081 2.3691 1.1123 2.2839 1.1220 2.2052
1.1032 2.3677 1.1124 2.2825 1.1222 2.2039
1.1034 2.3662 1.1126 2,2812  1.1223 2.2027
Co-see. Sec Co-sec. Co-sec. Sec.
65° 64° 63°

Sec.
1223
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1226
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Co-sec.

27°

Co-gec.

2.2027

2.2014
2.2002
2.1989
2.1977
2.1964

2.1952
2.1938
2.1827
2.1914
2.1%02

2.1888
L1877
1865
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NATURAL SECANTS AND CO-SECANTS
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28° 29° 30° 31°
Sec.  Co-sec.  See. Co-sec.  Sec. Co-see.  See.  Co-sec.
1.1326 2.1300 1.1433  2.0627 1.1547 2.0000 1.1666 1.9416
1.1327 2.1289 1.1435 2.0616 1.1548 1.9990 1.1668 1.8407
1.1329 2.127M 1.1487 2.0605 1.1561 1.9980 1.1670 1.9387
1.1331 2.1266 1.1438 2.0684 1.15653 1.9970 1.1672 1.9388
1.1333 2,1254 1.144d1 2.0583 1.1555 1.9960 1.1674 1.9378
1.1334 2,1242 1.1443 2.0573 1.1557 1.5960 1.1676 1.9368
1.1336 212 1.1445 2.0562 1.1559 1.8940 1.1678 1.9360
1.1338 2.1219 1.1446 2.0651 1.1561 1.5930 1.1881 1.9350
1,1340 2.1208 1.1448 2.0640 1,1562 1.9520 1.1683 1.8341
1.1341 2.1196 1.1450 2,0530 1.1564 1.9910 1.1635 1.9332
1.1343 2.1185 1.1452 20519 1.1566 1.9900 1.1687 1.9322
1.1345 2.1173 1.1454 2.0508 1.1568 1.98%0 1.1689 1.9313
1.1347 2.1162 1.1456 2.0498 1.1570 1.9880 1.1691 1.9304
1.1349 2.1150 1.1458 2.0487 1.1572 1.9870 1.1693 1.9295
1.1350 2.1139 1.1459 2.0476 1.1574 1.9860 1.1695 1.9285
1.1352 2.1127 1.1461 2.0466 1.1576 1.9850 1.1697 1.9276
1.1354 2.1116 1.1463 2.0455 1.1578 1.9840 1.1699 1.9267
1.1356 2.1104 1.1465 2.0444 1.1580 1.9830 1.1701 1.9258
1.1357 2.1083 1.1467 2.0434 1.1582 1.9820 1.1708 1.9248
1.1359 2.1082 1.1469 2.0423 1.1584 1.9811 1.1708 1.9239
1.1361 2.1070 1.1471 2.0413 1.1586 1.9801 1.1707 1.9230
1.1363 Z.105% 1.1473 2.0402 1.1588 1.9791 1.1709 1.9221
1.1365 2.1048 1.1474 2.0392 1.1590 1.9781 1.1712 1.9212
1.1366 2.1036 1.1476 2.0381 1.1592 1.9771 1.1714 1.9203
1.1368 2.1025 1.1478 2.0370 1.1594 1.9761 1.1716 1.9183
1.1370 2.1014 1.1480 2.0350 1.1596 1.9752 1.1718 1.9184
1.1372 2.1002 1.1482 2.0348 1.1598 1,9742 1.1720 1.8175
1.1373 2.0991  1.1484  2.0339 1.1600 1.9732 1.1722  1.8166
1.1376 2.0980 1.1486 2.0329 1.1602 1.9722 1.1724 1.9167
1.1377 2.0989 1.1488 2.0318 1.1604 1.9713 1.1726 1.9148
1.1379 2.0957 1.1489 2.0308 1.1606 1.9703 1.1728 1.9139
1.1381 2.0948 1.1491 2.0287 1.1608 1,9693 1.1730 1.9130
1.1382 2.0935  1.1493  2.0287 1.1610 1.9683  1.1732  1.9121
1.1384 2.0924  1.1495  2.0276 1.1612 1.9674  1.1734  1.9112
1.1386 2.0912  1.1497  2.0266 1.1614 1.9664  1.1737  1.9102
1.1388 2.0901  1,1499  2.0256 1.1616 1.9664  1.1739  1.9093
1.1390 2.0890 1,1501  2.0245 1.1618 1.96456  1.1741  1.9084
1.1391 20879 1.1508 2.0235 1.1620 1.9635 1.1743 1.9075
1.1393 2.0868 1.1505 2.0224 1.1622 1.9625 1.1745 1.89066
1.1395 2.0857 1.1507 2.0214 1.1624 1.9616 1.1747 1.9057
1.1397 2.0846 1.1508 2.0204 1.1626 1.9606 1.1749 1.9048
1.1389 2.0835 1.1510 2.01% 1.1628 1.959 1.1751 1.9039
1.1401 2,0824 1.1512 2.0183 1.1630 1.9587 1.1753 1.9030
1.1402 2.0812 1.1514 2.0173 1.1632 1.8577 1.1756 1.9021
1.1404 2.0801  1.1516  2.0163 1.1634 1.9568 1.1758  1.8013
1.1406 2.0790 1.1518 2.0152 1.1636 1.9558 1.1760 1.9004
1.1408 2.0779  1.1520 2.0142  1.1638 1.9548  1.1762  1.8895
1.1410 2.0768 1.1522 2.0132 1.1640 1.9539 1,1764 8936
1.1411 Z.0757 1.1524 2.0122 1.1642 1.9530 1.1766 1.8977
1.1413 2.0746 1.1526 2.0111 1.1644 1.9520 1.1768 1.8968
1.1415 2.0735 1.1528 2.0101 1.1646 1.8510 1.1770 1.8959
1.1417 2.0726 1.1530 2.0081 1.1648 1.9501 1.1772 1.8950
1.1418 2.0714 1.1531  2.0081 1.1850 1.9491  1.1776  1.8841
1.1421 20703 1.1533  2.0071  1.1652 1.8482 11777  1.8932
1.1422 2.0692 1.1535 2.0061 1.1654 1.9473 1.1779 1.5924
1.1424 2.0681 1.1637 2,0050 1.1656 1.9463 1.1781 1.8915
1.1426 Z.0670 1.1538% 2.0040 1.1658 1.9454 1.1783 1.8906
1.1428 2.0659 1.1541 2.0030 1.1860 1.9444 1.1785 1.8897
1.1430 2.0648  1.1543  2.0020 1.1662 1.8435  1.1787  1.8888
1.1432 2.0637 1.1545  2.0010 1.1664 1.9425  1.1790  1.8879
1.1433 2.0627 1.1547 L0000 1.1666 1.9416 1.1792 1.8871
Co-sec. See Co-see. See. Ca-sec. Sec Co-sec. See.
61° 60° 59° 58°




NATURAL SECANTS AND CO-SECANTS
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32° 33° 34° 35°
Sec. Co-sec. Sec. Co-sec. Sec. Co-sec. See. Co-sec. &
1.1792 1,8871 1.1924 1.8361 1.2062 1.7883 1.2208 1.7434
1.1794 1.8862 1.1926 1.8352 1.2084 1.7875 1.2210 1.7427
1.1796 1.8858 1.1928 1.8344 1.2087 1.7867 1.2213 1.7420
1.1798 1.8844 1.1930 1.8336 1.2068 1.7860 1.2215 1.7413
1.1800 1.8836 1.1923 1.8328 1.2072 1.7852 1.2218 1.7405
1.1802 1.8827 1.1935 1.8320 1.2074 1.7844 1.2220 1.7388
1.1805 1.8418 1.1837 1.8311 1.2076 1.7837 1.2223 1.7391
1.1807 1.8809 1.1838 1.8303 1.2079 1.7829 1.2225 1.7384
1.1809 1.8801 1.1542 1.8295 1.2081 1.7821 1.2228 1.73717
1.1811 1.8792 1.1944 1.8287 1.2083 1.7814 1.2230 1.7369
1.1813 1.8783 1.1946 1.8279 1.2086 1.7806 1.2233 1.7362
1.1815 1.8775 1.1948 1.8271 1.2088 1.7798 1.2235 1.7356
1.1818 1.8766 1.1951 1.8263 1.2091 1.7781 1.2238 1.7348
1.1820 1.8757 1.1953 1.8255 1.2003 1.7783 1.2240 1.7341
1.1822 1.8749 1.1955 1.8246 1.2095 1.7776 1.2243 1.7334
1.1824 1.8740 1.195% 1.8238 1.2088 1.7768 1.2245 1.7327
1.1826 1.8731 1.1960 1,8230 1.2100 1.7760 1.2248 1.7319
1.1828 1.8723 1.1962 1.8222 1.2103 1.7753 1.2250 1.7312
1.1831 1.8714 1.1964 1.8214 1.2105 1.7745 1.2253 1.7405
1.1833 1.8706 1.1967 1.8206 1.2107 1.7738 1.2255 1.7298
1.1835 1.8687 1,1969 1.8198 1.2110 1.7730 1.2258 1.7291
1.1887 1.8688  1.1971  1.8190 1.2112 1.7723  1.8260  1.7284
1.1839 1.8680 1.1974 1.8182 1.2115 1.7715 1.2263 1.7277
1.1841 1.8671  1.1876 1.8174 1.2117 1.7708  1.22868  1.7270
1.1844 1.8663 1.1978 1.8166 1.2119 1.7700 1.2268 1.7263
1.1846 1.8654 1.1980 1.8158 1.2122 1.7693 1,2270 1,7256
1.1848 1.8646  1.1983  1.8150 1.2124 1.7686  1.2273  1.7249
1.1850 1.8637 1.1985 1.8142 1.2127 1.7678 1.2276 1.7242
1.1852 1.8629 1.1987 1.8134 1.2129 1.7670 1.2278 1.7234
1.1855 1.8620 1.1990 1.8126 1.2132 1.7663 1.2281 1.7227
1.1857 1.86811 1.19982 1.8118 1.2134 1.7655 1.2283 1.7220
1,1859 1.8603 1.1994 1.8110 1.2136 1.7648 1.2236 1.7213
1.1861 1.8595 1.1897 1.8102 1.2139 1.7640 1.2288 1.7206
1.1863 1.8586 1.1999 1.5094 1.2141 1.7633 1,2291 1.7199
1.1866 1.8578 1.2001 1.8086 1.2144 1.7625 1,2293 1.7192
1.1868 1.B569 1.2004 1.8078 1.2146 1.7618 1.2296 1.7185
1.1870 1.8561 1.2006 1.8070 1.2149 1.7610 1.2298 1.7178
1.1872 1.8552 1.2008 1,8062 1.2151 1.7603 1.2301 1.7171
1.1874 1.8544 1.2010 1.8054 1.2158 1.7596 1.2304 1.7164
1.1877 1.8535 1.2013 1.8047 1,2156 1.7588 1.2306 1.7157
1.1879 1.8527 1.2015 1.8039 1.2158 1.7581 1.2309 1.7151
1.1881 1.8519 1.2017 1.8031 1.2161 1.7573 1.2311 1.7144
1.1883 1,8510 1.2020 1.8023 1.2163 1.7566 1.2314 1.7137
1.1886 1,8502 1.2022 1.8015 1.21866 1.7559 1.2318 1.7130
1.1888 1.8403 1.2024 1.8007 1.2168 1.75851 1.2319 1.7123
1.1890 1.8485 1.2027 1.7999 1.2171 1.7544 1.232 1.7116
1.1882 1.8477 1.2029 1.7992 1.2173 1.75637 1.2324 1.7108
1.15894 1.8468 1.2031 1.7884 1.2175 1.7529 1.23217 1.7102
1.1897 1.8460 1.2034 1.7976 1.2178 1.7622 1.2329 1.7095
1.1899 1.8452 1.2036 1.7968 1.2180 1.7514 1.2332 1.7088
1.1801 1.8443 1.2039 1.7960 1.2183 1.7507 1.2335 1.7081
1.19063 1.8435 1.2041 1.7953 1.2185 1.7500 1.2837 1.7075
1.1906 1.8427 1.2043 1.7946 1.2188 1.7493 1.2340 1.7068
1.1908 1.8418 1.2046 1.7937 1.2150 1.7485 1.8342 1.7061
1.1910 1.8410 1.2048 1.7929 1.2198% 1.7478 1.2345 1.7054
1.1912 1.8402 1.2050 1.7021 1.2195 1.7471 1.2348 1.7047
1.1915 1.8384 1.2058 1.7914 1.2198 1.7463 1.2350 1.7040
1.1817 1.8385 1.2055 1.7906 1.2200 1.7456 1.2353 1.7033
1.1918 1.8377 1.2057 1.7898 1.2202 1.7449 1.2355 1.7027
1.1921 1.8369 1.2060 1.7891 1.2205 1.7442 1.£358 1.7020
1.1922 1.8361 1.2062 1.7883 I_YENB 1.7434 1.2361 1.7013
Co-sec Sec Co-sec Sec Co-see.  Sec Co-sec Sec
7° 56° 55° 54°
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NATURAL SECANTS AND CO-SECANTS

Sec.
1.2361

36°

Co-sec.

“1.7018

1.7006
1.6999
1.6953
1.6986
1.6979

1.6872
1.6965
1.6959
1.6052
1.6945

1.6838
1.6032
1.6925
1.6018
1.6912

1.6905
1,6898
1.6891
1.6886
1.6878

37°
Sec.
1.2621

1.2524
1.2627
1.2530
1.2532
1.2535

1.2638
1.2541
1.2543

1.2690
Co-sec.
52°

Ca-sec.

1.6616

1.6610
1 6603

38°
Sec. Co-gec.
1.2680 1.6243
1.2693 1.6237
L. 2535 1.6231
1.2 1.6224
1. 2702 1.6218
1.2705 1.6212
1.2707 1.6206
1.2710 1.6200
1.2713 1.6194
1.2716 1.6188
1.2719 1.6182
1.2722 1.6176
1.2726 1.6170
1.2728 1.6164
1.2731 1.6159
1.2734 1.6153
1.2737 1.6147
1.2739 1.6141
1.2742 1.6135
1.2745 1.6129
1.2748 1.6123
1.2751 1.6117
1.2754 1.6111
1.2757 1.6105
1.2760 1.608%
1.2763 1.6043
1.2766 1.6087
1.2768 1.6081
1.2772 1.6077
1.2775 1.6070
1.2778 1.6064
1.2781 1.6058
1.2784 1.6052
1.2787 1.6046
1.2790 1.6040
1.2793 1.6034
1.2795 1.6029
1.2798 1.6023
1.2801 1.6017
1.2804 1.6011
1.2807 1.6005
1.2810 1.6000
1.2813 1.5994
1.2816 1.5988
1.2819 1.56982
1.2822 1.56876
1.2825 1.59M1
1.2828 1.56965
1.2831 1.5959
1.2834 1.5953
1.2837 1.5647
1.2840 1.5942
1.2843 1.5936
1.2846 1.06950
1.2849 1.5924
1.2852 1.5019
1.2855 1,5913
1.2858 1.5807
1.2861 1.5901
1.2864 1.5896
1.2867 1, 5390
Co-sec.  See.
51°

39°
Sec.  Co-sec.
1.2867 1.5800
1.2871  1.5884
1.2874  1.5879
1.2877 1.5873
1.2880 1.5867
1.2883 1.5862
1.288  1.5856
1.2859 1.5850
1.2892 1.56846
1.2895 1.5839
1.2898 1.5833
1.2901 1.5828
1.2904 1.5822
1.2907 1.56816
1.2910 1.6811
1.2013 1.5805
1.2916 1.5799
1.2919  1.57%4
1.2922 1.5788
1.2926 1.5783
1.2829 1.5777
1.2032 1.5771
1.2935  1.5766
1.2938  1.5760
1.2941 1.5755
1.2944 1.5749
1.2947  1.5743
1.2950  1.5738
1.2053 1.5732
1.2056 1.5727
1.2960 1.5721
1.296%  1.5716
1.2066 1.5710
1.2969 1.5705
1.2872 1.5699
1.2975 1.5694
1.2978 1.5688
1.2081 1.5683
1.2985 1.5677
1.2988 1.5672
1.2091 1.5666
1.2084 1.5661
1.2087 1.5655
1.3000 1.5650
1.3008  1.5644
1.3006  1.5639
1.3010 1.6638
1.3013  1.5628
1.3016  1.5622
1.3019 1.5617
1.3022 1.5611
1.3025 1.5606
1.30{9  1.5600
1.3032 1.5685
1.3035 1.5590
1.3038 1.5584
1.3041 1.5579
1,3044 1.5573
1.3048 1.5668
1.3051 1.5663
1.3054 1.5657
Co-tec. Sec.
50°
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NATURAL SECANTS AND CO-SECANTS

G-I ke tem o] -

40° 41° 42° 43°
Sec. Co-sec. Sec. Co-sec. Sec. Co-sec. See. Co-sec.
1.3064  1.5657 1.8250 1.5242  1.7466  1.4946  1.3673  1.4663
1.3057 1.5552 1.3253 1.5237 1.3460 1.4940 1.3677 1.4658
1.3060 1.5546 1.3257 1.5232 1.3463 1.4935 1.3681 1.46564
1.3064 1.55641 1.3260 1.5227 1.3467 1.4930 1.3684 1.4649
1.3067 1.5536 1.3263 1.5222 1.3470 1.4925 1.3688 1.4644
1.3070 1.5530 1.3267 1.5217 1.3474 1.4921 1.3692 1.4640
1.3073 1.5525 1.3270 1.5212 1.3477 1.4916 1.3695 1.4635
1.3076 1.56520 1.3274 1.5207 1.3481 1.4811 1.3699 1.4631
1.3080 1.5514 1.3277 1.5202 1.3485 1.4806 1.8703 1.4626
1.3083 1.5508 1.3580 1.5187 1.3488 1.4801 1.3707 1.4622
1.3086 1.5503 1.3284 1.5192 1.3482 1.4857 1.3710 1.4617
1.3089 1.5498 1.3287 1.5187 1.3495 1.4892 1.3714 1.4613
1.3082 1.5493 1.3290 1.5182 1.3499 1.4887 1.3718 1.4608
1.3096 1.5487 1.3294 1.5177 1.3502 1.4882 1.3722 1.4604
1,3089 1.5482 1.3297 1.5171 1,3508 1.4877 1.3725 1.4599
1.3102 1.5477 1.3301 1.5166 1.3509 1.4873 1.3729 1.4595
1.3106 1.5471 1.3304 1.5161 1.3513 1.4868 1.3738 1.4590
1.3109 1.5466 1.3307 1.51566 1.3517 1.4863 1.3737 1.4586
1.3112 1.5461 1.3311 1.5151 1.3520 1.4858 1.3740 1.4581
1.8115 1.5456 1.3314 1.6146 1,3524 1.4854 1.3744 1.4577
1.3118 1.5450 1.3318 1.5141 1.3527 1.4849 1.3748 1.4572
1.3121 1.5445 1.3321 1.5136 1.35631 1.4844 1.3752 1.4568
1.3125 1.5440 1.3324 1.5131 1.3634 1.4839 1.37566 1.4563
1.3128 1.5434 1.3328 1.5126 1.3538 1.4835 1.3759 1.455%
1.3131 1.5429 1.3331 1.5121 1,3542 1.4830 1.3763 1.4554
1.5134 1.5424 1.3335 1.5116 1.3545 1.4825 3767 1.4550
1.3128 1.5419 1.3338 1.5111 1.8548 1.4821 1.3771 1.4545
1.3141 1.5413 1.3342 1.5106 1.35852 1.4816 1.3114 1.4541
1.3144 1.5408 1.3345 1.5101 1.3556 1.4811 1.37178 1.4538
1.3148 1.5403 1.3348  1.5096 1.3560 1.4806  1.3782 14532
1.3151 1.6398  1.3852  1.5002 1.3563 1.4802  1.3786  1.4527
1.3154 1.5392 1,336  1.5087 1.3667 1.4797  1,3790  1.4523
1.3157 1.5387  1,3359  1.5082 1.35T1 1.4792 1,3794  1.4518
1.3161 1.5382 1.3362  1.5077 1.3574 1.4788 1.3797  1.451
1.3164 1.5377  1.3366  1.5072 1.3578 1.4783  1.3801  1.4510
1.2167 1.5371 1.3369 1.5067 1.3581 1.4778 1.3305 1.4506
1.3170 1.5366  1.3372  1.5062 1.3585 1.4774  1.3809  1.4501
1.3174 1,5361 1.3376 1.5057 1.3589 1.4769 1.3813 1.4496
1.3177 1.5356 1.3379 1.5052 1.35982 1.4764 1.3816 1.4492
1.3180 1.5351 1.3383 1.5047 1.3596 1.4760 1.3820 1.4487
1.3184 1.6345 1.3386 1.5042 1.3600 1.4785 1.8824 1.4483
1.3187 1.5340 1.3390 1.5037 1.3603 1.4750 1.3828 1.4479
1.3190 1.5335 1.3353 1.5032 1.3607 1.4746 1.3832 1.4474
1.8193 1.56330 1.3397 1.5027 1.3611 1.4741 1.3836 1.4470
1.3187 1.5325 1.3400 1.5022 1.3614 1.4736 1.3839 1.44656
1.3200 1.5319 1.3404 1.5018 1.3618 1.4732 1.3843 1.4461
1.3203 1.5314 1.3407 1.6013 1.3622 1.472% 1.3847 1.4457
1.3207 1.5309  1.3411  1.5008 1.3625 1.4723  1.38561 1.4452
1.3210 1.5804  1.3414  1.5008  1.3629 14718 1.3855  1.4448
1.3213 1.5208 1.3418 1.4998 1.3633 1.4713 1.3859 1.4443
1.3217 1.5284 1.3421 1.4993 1.3636 1.4709 1.3863 1.4439
1.3220 1.5289  1.2425  1.4988 1.3640 1.4704  1.3B67  1.4436
1.3223 1.5283  1.3428  1.4883 1.3644 1.4699  1.3870  1.4430
1.3227 1.5278 1.3432 1.4979 1.3647 1.4695 1.3874 1.4426
1.3230 1.56273 1.3436 1.4974 1.3651 1.4690 1.3878 1.4422
1.3233 1.5268  1.3439  1.4969 1.3656 1.4686  1.3882  1.4417
1.3237 1.5263 1.3442 1.4864 1.3658 1.4681 1.3386 1.4413
1.3240 1.5258 1.3446 1.4959 1.3662 1.4676 1.3890 1.4408
1.3243 1.5258 1.3449 1.4954 1.3666 1.4872 1.3894 1.4404
1.3247 1.5248  1.3463  1.4949 1.3669 1.4667  1.3898  1.4400
1.3250 1.5242  1.3466  1.4945 1.3673 1 4663  1.3902  1.4395
Co-gsee.  Seec.  Co-sec See.  Co-sec See. Co-sec,  Sec.
a o 475 ‘60

-
lormue aamxe




NATURAL SECANTS AND CO-SECANTS

44°

Sec. Co-sec.

1.3902 1.4395 60
1.3905 1.4391 69
1.3909  1.4387 58
1.3913 1.4382 57
1.3917 1.4378 56
1.3821 1.4374 56

1.3925 1.4370 54
1.3929 1.4365 53
1.3933 1.4361 52
1.3937 1.4357 51
10 1.3841 1.4352 50

11 1.3945 1.4348 49
12 1.3949 1.4344 48
13 1.3953 1.4339 47
14 1.3967 1.4335 46
15 1.3960 1.4331 45

16 1.3964 1.4327 44
17 1.3968 1.4322 43
18 1.5972 1.4818 42
19 1.3976 1.4314 i1
20 1.3980 1.4310 40

21 1.3984 14305 39
22 1.3938 1.4301 38
23 1.3992 1.4297 37
24 1.3956 1.4292 36
25 1.4000 1.4288 35

26 1.4004 1.4284 M
27 1.4008  1.4280 33
28 1.4012 1.4276 32
29 1.4016 1.4271 n
30 1.4020 1.4267 a0

31 1.4024 1.4263 29
32 1.4028 1.4258 28
a3 1.4032 1.4254 27
M 1.4036 1.4250 26
35 1.4040 1.4246 25

36 1.4044 1.4242 24
37 1.4048  1.4238 23
38 1.4062 1.4233 22
29 1.4056 1.4229 21
40 1.4060 1.4225 20

41  1.4065 1.4221 19
42 1.4069  1.4217 18

~

L e =] |

43 1.4073 1.4212 17
44 1.4077 1.4208 16
45 1.4081 1.4204 15
46 1.4085  1.4200 14
47 1.4089 1.419 13
48 1.4083 1.4192 12
49 1.4087 1.4188 11
50 1.4101 1.4183 10
51 1.4106  1.4179
52 1.4108 1.4175
1.4171

9

8

53 1.4113 T
B4 14117  1.4167 6
65 1.4122  1.4163 B
5& 1.4126 1.4159 4
BT 1.4130  1.4154 i
68 1.4134  1.4150 2
59 1.4138 1.4146 1
60 1.4142 1.4142 0
’

' Co-sec. Sec.
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TABLE XVI
FUNCTIONS OF NUMBERS

Square Cuhbe Square Cube
No. Square Cube Root Root No. Squnre Cube Root Root

1 1 1 9 1. 51 2601 132651 T.1414  3.7084
2 4 8 1.4142 1,259 52 2704 140608 7.2111 3.7325
3 9 27 1.7321  1.4422 53 2809 148877  7.2801  3.7563
4 16 64 2.0000 1.5874 54 2016 157464 7.8485 3.7798
5 25 125 2.2361  1.7100 i 3025 166375 7.4162  3.8030
] 36 218 2.4495 1.8171 56 3136 175616 7.4833 3.8259
7 49 343 2.6458 1.9129 67 3248 185193 7.5498 3_B4B5
8 64 512 2.8284  2.0000 58 3364 195112 7.6158 3.8T09
9 81 729 3.0000 2.0801 59 3481 205379  7.6811  3.8930
10 100 1000 3.1623 2.1644 60 3600 216000 7.7460 3.9149
11 121 1331  3.3166  2.2240 61 3721 226981  T7.8102 3.9363
12 144 1728 2.4641  2.2804 62 3844 238328 7.8740  3.9579
13 169 2197 3.6066 2.3513 63 3969 260047 '7 8373 3.8791
14 196 2744 3.7417  Z.4101 64 4096 262144 4.
15 225 3375 3.8730 2.4662 65 4225 274625 3 0623 4.0207
16 256 4096 4. 2.5198 66 4356 287496 8.1240 4.0412
17 289 4813 4.1231 25713 67 4489 300763 8.1854  4.0615
18 324 5R12 4.2426  2.6207 68 4624 414432 8,2462  4.0817
19 -361 6859 4,4589 2 6684 69 4761 328509 8.3066 4.1016
20 400 82000 4.4721  2.7144 0 44900 343000 8.3666 4.1213
2 441 8261 4.5826  2.7689 T2 5041 A67911 8.4261  4.1408
2 484 10648 4.6904  2.8020 72 5184 71248 R.4853  4.1602
23 529 12167 4.7958  2.8439 T 5329 388017 8.5440  4.1793
24 576 13824 4.8990 2.8845 T4 5476 405224 8.6023 4.1983
25 625 15625 5. 2.9240 76 5625 421875 8.6603  4.217
26 676 17576 5.0990 2.9625 Th 716 41RITE 87178 4.2358
27 729 19683 5.1962  3.0000 71 5929 456324 8.7750 4.2543
28 784 21852 5.2915 3,068 8 60%4 474552 §.8318 4,277
9 841 24539 5.3852 3.0723 Kt} 6241 403039 R.BRRZ  4.2008
30 900 27000 5.4772 3.1072 B0 6400 512000 8.9443  4.3089
3 961 29791 5.5678 3.1414 81 6561 53441 9. 4.3287
32 1024 32768 5.6568 3.1T48 82 6724 5614568 9.0654 4.3445
33 1089 35937 5.7446  3.2075 a3 6849 571747 9.1104  4.3621
4 1156 49304 5,8310  3.2396 84 7056 592704 9.1652  4.3795
35 1226 42875 5.9161 3.2711 85 7:i25 614125 9.2195 4.3868
16 1296 46656 6. 1.8019 86 7346 636056 9.2736  4.4140
3 1369 50653 6.0828  3.3822 87 7569 A58508 9.327T4  4.4310
38 1444 54872 6.1644  3.3620 =8 7744 GE1472 9.3808  4.4480
T 1521 50319 6.2450 3.3912 49 7921 704969 9.4340  4.4847
40 1600 64000 6.3246  3.4200 40 100 729000 Y.4868  4.4514
41 1681 63821 6.4081  3.4482 91 8281 754571 9.5394 4.4979
42 1764 74048 64807 3.4760 92 8464 TTR6E8 9.5917  4.5144
43 1849 79507 6.55674 15034 83 HE4H 804357 9.6437  4.5307
44 1946 HOIR4 6.6132  3.5103 94 HEIR Ri0534 §.6954  4.5468
45 2025 91125 6.7082  3.5569 45 9025 HETATS 49.7468  4.5629
46 2116 97136 6.782% 35830 G6 9216 SR4THE 9.79%0  4.5789
47 2209 103823 G.8557  1.R0AS @7 9408 912673 4 RB488  4.5947
48 2304 1105492 6.4282  3.6342 93 Hh04 9411492 §.8995 46104
49 2401 117649 7. 3.6593 EE] 9301 970299 9.9499  4.6261
50 2500 125000 TAOTI1 36840 100 10000 1000000 10, 4.6416
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TABLE XVI

FUNCTIONS OF NUMBERS—Continued

Square Cube Square Cube
No. Sguare Cube Root Root No. Square Cube Root Root
101 10201 1030301 10.0499 4.6570 151 22801 3442951 12.2882  5.3251
102 10404 1061208  10.0995  4.6723 152 23104 3511808 12,3238 5.3268
103 10609 1092727  10.1483  4.6875 153 23409 3581577 12.3693 5.3485
104 10816 1124864 10.1980 4.7027 154 23716 3657264 12,4097 5.3601
105 11085 1157625 10.2470 4.7177 155 24025 3723875 12.4499 6.3717
106 11236 1191016 10.2956 4.7326 156 24336 3796416 12.4900 5.3832
107 11448 1225043 10,3441 4.U475 167 24649 3860893 12.5300 5.3947
108 11664 1259712 10,3923  4.7622 168 24964 3944312 12.5698 5.4061
109 11881 1295029 10,4403 4.7769 159 26281 4019679 12,6095 5.4175
110 12100 1331000 10.4881 4.7914 160 25600 4096000 12.6491 5.4288
111 12321 1367681 10.5357 4.8059 161 25921 4173281  12.6886 5.4401
112 12544 1404928 10,5830 4.8203 162 26244 4251528 12,7279  §5.4514
118 12769 1442897 10,6301 4.8346 163 26569 4330747 12,7671 5.4626
114 12996 1481544  10.6771 4.8488 164 26896 4470944 12,8062 5.4737
115 13225 1520876 10.7238  4.8629 165 27225 4492125 12,8452 5.4848
116 13456 1560896  10.7703  4.8770 166 27566 4574296 12,8841 5.4959
117 13689 1601613 10.8167 4.8810 167 27889 4657463 12.9228  5.5069
118 13924 1643032  10.8628  4.9049 168 28224 4741632 12,9616 5.5178
119 14161 1685159 10.9087  4.9187 169 28561 4326809 13, 5.5288
120 14400 1728000 10,9545  4.9324 170 28900 4913000 18.0384 5.5397
121 14641 1771561  11. 4.9461 171 29241 5000211 13.0767 5.5505
122 14884 1815848  11.0454  4.9597 172 29584  G0BB448  13.1149  5.5613
123 15129 1860867 11.0905 4.9732 173 29929  BIT7TI7  13.1529 5.5721
124 15376 1906624  11.1355 4.9B66 174 30276 5268024 13.1909 5.5828
125 15625 1953125 11.1803 9 175 30625 53593756 13.2283  5.5934
126 15876 2000376 11.2250 5.0133 176 30976 5451776 13.2665 5.6041
127 16129 2048383 11.2694 5.0265 177 31329 5545233  12.3041  5.6147
128 16384 2097152 11.3137 5.0397 178 31684 5639762  13.3417 6252
129 16641 2146689 11.3578  5.0628 179 32041 5735339 13.3791 5.6367
180 16900 2197000 11.4018 5.0658 180 32400 5832000 13.4164 5.6462
131 17161 2248001 11.4455 5.0788 181 32761 929741 13.4636  5.6567
182 17424 2299968 11.4891 5.0916 182 83124  GO28568  13.4907 5.6671
133 17689 2352637 11.5326 5.1045 183 33489  G12R487 18.5277 5.67T4
134 17956 2406104 11.5768 5.1172 184 33856 6220504 13.5647 5.6B77
136 18225 2460376 11,6180 5.1299 185 34225 6331625 13,6015 5.6980
136 18486 2515466 11.6618 5.1426 186 34596 6434856 13.6382 5.7083
137 18769 2571353 11.7047 5.15651 187 84969 6539208 13.6748 5.7185
188 19044 2628072 11.7473  .1676 188 35344 6644672 13.7113  5.7287
139 19321 2685619 11.7898 6.1801 189 35721 6751269 13.7477 5.7388
140 19600 2744000 11.8322 5.1925 190 36100 6859000 13.7840 5.7489
141 19881 2803221 11.8743  5.2048 191 36481 6967871 13.8203 5.75%0
142 20164 2863288 11.9164  5.2171 192 36864 7077888 13.8564 B.7690
143 20445 2924207 11.9583 5.2203 193 37249 7189057 13.8924 5.7790
144 20736 2985984 12, 5.2415 194 37636 7301384 13.9284 5.7890
145 21025 3048625 12.0416 5.2536 195 38025 7414875 13.9642 5.7989
146 21316 3112136 12,0830 5.2656 196 38416 7529536 4. 5.8088
147 21609 3176523 12,1244  5.2776 197 38809  T645373 14.0357 65.8186
148 21904 8241792 12,1655 5.2896 198 39204 7762392 14.0712 5.8285
149 22201 3307949 12.2066  5.3015 199 39601 7880599 14,1067 5.8383
150 22500 3376000 12.2474 5.3133 200 40000 2000000 14.1421 5.8480

225



TABLE XVI
FUNCTIONS OF NUMBERS—Continued

Square Cube
Square Cube Root  Root

40401  B120601 14.1774 5.8578
40804 8242408 14.2127 5.8675
41209 8365427 14.2478  5.8771
41616 8489664 14.2828 5 8868
42025 8615125 14.3178 58964
42436 8741816 14.3527  5.9058
42849 RRAOTA3  14.3875  5.9155
43264 8998812 14,4222  5.9250
43681 9129328 14 4548 5.9345
44100 9261000 14.4914 5.9439
44521 9383931 14.5258  5.9513
44944 9528128  14.5602  5.9627
45389 9RR3SHT  14.5945  5.9721
45796 9800344 14.6287 5.9814
46225 9933375 14,8629  5.9907
46656 10077696 146969 6.
47088 10218313 14 7309 6.0092
47524 10360232 14,7648 6.0185
47961 10503459 14.7986  6.0277
48400 10648000 14.8324  6.0368
48841 10793881 14.8681  6.0459
49284 10941048 14.8997  6.0550
49729 11089567  14.9332  6.0641
50176 11239424 14,9666  6.0732
50625 11390625 15. 6.0822
51076 11543176 15.033%  6.0912
51520 11647083 15.06R5  6€.1002
51984 11%52452  15.0997  6.1091
52441  1200H989  15.1327  6.1180
52800 12167000 15.1658  6.1269
53361 12426991 15.1987  6.1358
53824 12487168  15.2315  6.1446
54289 12649377  15.2643  6.1534
54756 12812904 15.2971  6.1622
55225 12977875 15.3297  6.1710
55695 13144256 15.3623  6.1797
56169 13312053 15.3348  6.1885
5h644 13481272  15.4272 6.1972
57121 13651918 15.4596  6.2058
57600 13824000 15.4919  6.2145
58081 13997521 16.5242  6.2231
58564 14172488  15.5563 6.2317

9049 14343907 15,5885  6.2403
59536 14526784 15.6205 6.2488
60025 14706125 15.6525 6.2573
60516 14885936 15.6844 6.2658
61009 15069223 15,7162 6.2743

1504 15252992 157480 6.2828
62001 15438249 15.7787 6.2912
62500 15625000 15.8114 £.2996

No. Square
251 63001
252 63504
253 64009
264 R4516
255 65025
256 65536
257 66049
258 66564
259 67081
260 67600
261 68121
262 68644
263 69169
264 69696
265 70225
266 70756
267 71289
268 71824
269 72361
270 72900
271 73dd1
272 73984
273 74529
274 75076
275 75625
276 16176
271 76729
278 77284
279 77841
280 78400
281 78961
282 79524
284 8008S
284  R0A56
286 81225
286  RI796
287 R2389
288 82944
289 Bi521
280 B4100
291  B4681
202 852684
293  8584Y
204 BGAI6
205 87025
296 87616
207 88209
298 88804
289 89401
300 80000

15813251
16003008
16194277
16387064
16581375

16777216
16974593
17173512
17373979
17576000

17779581
17984728
18191447
185399744
18609625

18821096
19034163
19248832
19465108
19683000

19502511
20123648
20346417
20570824
20796875

21024576
21254833
21484852
21717639
21952000

22188041
22425768
22665187
22906304
23149125

23193656
216:19903
2RRRTATD
24117569
24389000

24642171
24897088
25153757
25412184
25672375

25934336
26198073
26463592
26730899
27000000

Square
Root

15.8430
15.8745
15.9060
15.9874
15.9687

16.

16.1245

16.1556
16.18R4
16.2173
16.2481
16.2788

16,3005
16.3401
16.3707
16.4012
16.4817

16,4621
16.4924
16.5227
16,5529
16,5811

16,6132
16,6433
16.67343
16.7033
16.7332

16.7631

16,9115
16,9411
16. 5706
17.

17.0284

17.0587
17.4880
17.1172
17.1464
17.1756

17. 2047
17.2337
17,2627
17.2916
17.3205

Cube
Root

6.3080
6.2164
6.3247
6.3330
6.3413

6.3496
6.3579
6.13661
6.3743
6.3826

6.3807
6.3088
6.4070
6.4151
6.4232

6.4312
6.4393
£.4473
6.4553
6.4633

6.4713
6.4792
6.4872
6.,4951
6.5030

6.6569

6.6644
6.6719
6.6794
6.6869

5.6943

226



TABLE XVI
FUNCTIONS OF NUMBERS—Continued

No.

Square Cube Square Cube
Sgquare Cube oot Root No. Square Cube Root Root
90601 27270501 17.3454 6.7018 351 123201 43243551 18.7360 7.0540
91204 27643608 17.3781 6.7092 352 123904 43614208 18,7617  7.0607
91809 27818127 17.4069 6.7166 353 124609 43986977 18,7883 T.06Td
92416 28094464 17,4356 6.7240 354 125316 44361864 18,8149 T.0740
93025 28372625 17.4642 6.7313 355 126025 44738875 18.8414  7.0807
93636 28652616 17.4929  6.7387 356 126736 45118016 18.8680 T.0873
94249 28934443 17.5214  6.7460 357 127449 45499293 18,8944  7.0940
94364 29218112 17.5489 6.7633 358 128764 45882712 18.9209  7.1006
95481 29503629 17.578B4  6.7606 359 128881 46268279 18.9473 7.1072
96100 29791000 17.6068 6.7679 360 129600 46656000 1B.9737 7.1138
96721 30080231 17.6362 6.7762 861 130321 47045881 18. 7.1204
97344 30371328 17,6685 6.7824 262 131044 47437928 19.0263 7.1269
97968 30664297 17.6918  6,7897 263 131769 47832147 19.0626 7.1335
98596 30950144  17.7200 6.7969 364 132496 48228544 19.0788  7.1400
95225 31255875 17.7482 6.8041 365 133225 48627125 19.1050 7.1466
90856 31554496 17.7764 6.8113 366 133956 49027896 19.1311 7.1631
100489 31855013 17,8045 6.5186 367 134689 49430863 19.1672 7.1596
101124 32157432 17.8326  6.8256 368 135424 49836032 19.1833 7.1661
101761 32461769 17.8606 6.8328 369 136161 50243409 19.2094 7.172¢
102400 32768000 17.8885 6.B399 370 136900 50653000 19.2354 7.1791
103041 33076161 17.9165 6.8470 371 137641 51064811 19.2614 7.1855
103684 33386248 17,9444 6.854l 372 148384 514782348 19.2873 7.1920
104329 33698267 17.9722  6.8612 373 139129 51885117 19.3132  7.1984
104976 34012224 18, 6.8683 374 139876 52313624 15.3391 7.2048
105625 34328125 18,0278  6.8753 375 140625 52734376 19.3649 7.2112
106276 34645976 13.05556 6.8824 376 141376 E3157376 19.3907 7.2177
106929 34965783 18,0881 6.8894 377 142129 53582633 19.4165 7.2240
107584 35287552 18,1108  6.8964 878 147884 54010152 19.4422  7.2804
108241 35611289 18.1384 6.5034 379 143641 54439939  19.4679  7.2363
108900 35937000 18,1659 6.9104 380 144400 54872000 19.4936 7.2432
109561 36264691 18.1934 6.M174 381 145161 55306341 19.5192  7.24985
110224 36594368  18.2209  6.9244 382 145924 55742968 19.5448 7.2658
110889 36926037 18,2483 6.9313 383 146689 56131887 19.5704 7.2622
111566 37259704 18,2767 6.9382 3B4 147456 56623104 19.5959  7.2685
112225 37595375 18,3030  6.9451 385 148225 57066626 19,6214 7.2748
112896 37933056 18,3303  6.9521 386 148996 57512456 19.6469 7.2811
113569 88272758 18.3576  6.9588 387 149769 57960603 19.6728  7.2874
114244 28614472 18,3848 6.9658 388 150544 5B411072  19.6877 7.2936
114921 33958219 15,4120  6.9727 389 151321 58263865 19.7231 7.2999
115600 39304000 18,4391 6.9795 350 152100 59319000 19.748%4 7.3061
116281 39651821 18.4662 6.9864 391 152881 50776471 19.7737 7.9124
116964 40001688 18,4932 6.9932 392 153664 60236288 19.7990 7.3186
117649 40353607 18.5203 7. 393 154449 60698457 19.8242  7.3248
118836 40707584 18,5472  7.0068 394 155236 61162984 19.8494 7.3310
119025 41063625 15,5742 7.0136 395 156026 61629875 19.8746 7.3372
119716 41421736 18,6011  7.0203 496 156816 62099136 19.80997 7.3434
120409 41781923  12.6279  7.0271 397 157609 62570773 19.9249  7.3496
121104 42144192 15,6548  7.0338 298 158404 63044792  19.9499 7.3558
121801 42508549 18.6815  7.0406 499 159201 63521199 19.9750 7.2619
122500  42K75000 18,7083 7.0473 400 160000 64000000 20. 3681
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TABLE XVI

FUNCTIONS OF NUMBERS—Continued

Square Cube Square Cube
Square Cube Root  Root No. Square Cube Root  Root
160801 64481201 20.0260 7.3742 451 203401 91733851 21.2368  7.6688
161604 64964808  20.0409  7.3303 462 204304 92345408 21.2603  7.6744
162409 65450327  20.0749  7.3864 4563 205209 92959677 21.283%8  7.6801
163216 656939264 20.0998 7.3925 454 206116 93576664 21.3073 7.8867
164025 86430125 20.1246  7.3986 455 207025 04196375 21.3307 7.8914
164836 66923416 20,1494  T7.4047 466 207936 94818816 21.3542 7.69T0
165649 67419143  20.1742  7.4108 457 208849 95443993 21.3776 7.7026
166464 67917312 20,1980  7.4169 458 209764 96071912  21.4009 7.7082
167281 68417929  20.2237 7.4229 459 210631 98702579 21.4243 17.7138
168100 68921000 20.2485 7.4290 460 211600 97336000 21.4476 7.7194
168921 69426531 20,2731  7.4350 461 212521 97972181 21.4709 17.7250
169744 69934528  20.2978  7.4410 462 213444 98611128  21.4942 7.7306
170569 70444997 20,1224  7.44T0 463 214369 90252847 21.5174 7.7362
171396 70957944  20.3470 7.4530 464 215296 99897344 21,5407 7.7418
172225 71473375 20.3T16  7.4590 465 216225 100544625 21.5639 7.7473
173066  T1991296 20.3961  7.4850 466 217156 10119469 21.5870 7.7629
73889 72511713  20.4206 7.4710 467 218089 101847563 21.6102 7.7584
174724 73034632  20.4450 7.47T0 468 219024 102508232 21.8333 7.7838
175661 73560059 20.4695 7.4829 469 219961 103161709 21.6564 7.7695
176400 T4088000 20.4939 7.4889 470 220900 103823000 21.8795 7.7750
177241  T4618481 20.5183  7.4948 471 221341 104487111 21.7025 7.7805
178084 75151448 20.5426  7.5007 472 222784 105154048 21.7256 7.7860
178929 75686967 20.5670  7.5067 473 203729 105823817 21.7486 7.7915
179776 76225024 £0.5913 7.5126 474 224676 106496424 21.7T15  T.T9T0
180626 76765625 20.6155 7.5185 475 225625 107171875 21.7845 7.8025
181476 77308776 20.6398  7.5244 476 226576 107850176 21.B174 7.8079
182329 77854483 20,6640 7.5302 477 227529 108531333 21.8403  7.8134
183184 78402752 20.6382 7.5361 47E 228484 109215352 21.8532 7.8188
184041 73933589  20.7123  7.5420 479 229441 109902239 21.B361 7.8243
184900 79507000 20.7364 7.5478 480 230400 110592000 21.9089 7.8297
185761 80062991 20.7605  7.5537 481 231361 111284641 21.9317 7.8362
186624 80621568 20.7846  7.5595 482 232324 111980168 21.9545 7.8406
187489 81182737 20,8087 7.5654 483 233289 112678587 21.9773 7.8460
188356 81748504 20,8327 7.5712 484 224256 113378904 22 7.8514
189226 82312875 20.8867 7.5770 485 235225 114084125 22.0227 7.8568
190096 82881856 20.8806 7.58%8 4B6 236196 114791256 22.0454 7.3622
190968 23453453  20.9045 7.5886 487 237169 115501303 22.0681 7.3676
191844 84027672 20.9284  7.5944 488 238144 116214272 22.0907 7.8780
192721 84604519 20,9523  7.6001 489 239121 116930169 22.1133 7.8784
193600 85184000 20,9762  7.6058 490 240100 117649000 22,1359 7.8837
194481 85766121 21, 7.6117 491 241081 118370771 22.1585 7.8891
195364 26350888 21.0238 7.6174 492 242064 119095488 22,1811 7.8944
196249 86938307  21.0476 6232 493 243049 119823157 22.2036 7.8998
197136 87528384 21.0713 7.6289 494 244036 120553784 22.2261 7.9051
198025 88121126 21.0960 7.6346 495 245025 121287375 22.2436 7.9106
198916 88716536 21.1187 7.6403 496 246016 122023936 22.2711 7.9158
199809 89314623 21.1424  7.6460 497 247009 122763473 22.2935  7.9211
200704 89915392 21.1660 7.6517 498 248004 123505992 22,3169 7.9264
201601 90518849 21.1896 7.6574 499 24900) 124251499 22.3383  7.9317
202500 91126000 21.2132  7.6631 500 250000 125000000 22.3607 7.9370
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TABLE XVI

FUNCTIONS OF NUMBERS—Continued

Sauare Cube Sanare Cnhe

Square Cube Root  Root No. Square Cube Root  Root

251001 125751501 22,3830 7.9423 551 303401 16T2B4151 23.4734 8.1982
257004 12A50f00N8 22,4054 7.947% 552 304704 1AR19RRME 23 4947 8.7031
253008 127263527 22,4277 7.952B 553 305309 169112377 23.5160 8.2081
254016 128024064 22.4489  7.9581 554 306916 1700M14f4 23,5872 8.7130
255025 1287876256 22.4722 7.9634 555 308025 1709538756 23.5584 8.2180
266036 120554216 22.4944 7.9786 556 309136 171879A14 23 5797 §.2229
257049 130323843 22,5187 7.9739 557 310249 172808F93 23.6003 §.2278
258064 13109/512 22,5380 7.9791 558 3113”4 173747112 23.6220 8.2327
259081 131872729 22.5R10 7.9R43 559 312481 174876879 73.A432  8.2377
260100 132651000 22.5832 7.9896 560 313600 175616000 23.6643 8.2426
261121 133437831 22 6053 7.0048 BT 314721 176558481 23.6854 8.2475
262144 134217728 22 6274 ‘ 562 315344 177504328 2%,70R5 8,257
263169 135005A97  22.£495 8.0052 563 3189R9 178453547 23.7276 B.25T3
264196 135796744 22.6716 8.0104 Gf4 318096 17940R144 23.7487 B8.267
265225 136580875 22,6936 8,0156 565 319225 180362125 23,7697 8.2670
266256 137388096 22.7156 3.0208 566 320356 181321496 23.7908 3.2719
267289 128188413 22,7376  8.02R0 687 321480 182284263 23.8118 8.276%
268324 138991832 22.7596 £.0311 GRS 322624 183250432 23,8328 &.781%
2R9361 139793359 22.7816 8.03R3 669 373761 184220009 23.853T B.2R¢K
270400 140608000 22.8035 §.0415 570 324900 185193000 23.8747 8.2013
271441 141420761 22.8254 8.0466 571 326041 1BA168411 23.8956 §.2062
272434 142736648 22,8473 8.0517 572 307184 1BT148248 23.9'65  B.200
273629 1470566R7 22.8R92 B.05R9 573 328229 188139517 23.9374 8.3059
274576 143877824 22.8910 B.0A20 574 5329476 189119224 23.89583 8.3107
275625 144703125 22,9129  §.0671 575 330625 190109375 23.9792 8.3155
276676 145531576 22,9347 8.0723 576 331776 191107976 24. 8.3208
277729 146363183 22,9585 8.0774 577 332029 192100023 24,0208 8.3"51
278784 147197952 22,9783 .0826 578 314084 191100552 24.0416 8.3300
279841 148035839 23, 8.0876 579 335741 104104529 24,0624 8 3348
280900 148877000 23.0217 8.0827 580 336400 195112000 24.0832 3.339%
281961 149721291 23.0434 8.0978 581 337561 196122941 24.1039 5.3443
283024 150568TRE  23.0651 8.1028 582 338724 197137378 24.1747 B.3491
284089 151419437 23.0868 8.1079 583 339889 198155%87 24.1454 B.3539
285166 152273304 23.1084 8.1130 584 341055 199176704 24.1661 5.3587
286226 153130376 23.1201 8.1180 585 2342225 200201625 24.1868 8.3634
287296 153990656 23.1517 8.1231 586 343796 201230056 24.2074 8.3682
288369 154854153 23.1733 8.1281 587 344569 202762003 24.2281 B8.3730
289444 155720872 23.1948 8.1332 588 345744 703297472 24,2487 8.3177
290521 156590819 23.2164 §,1382 589 346921 204336479 24.2A93 8.78%5
201600 157464000 23,2379 B8.1433 590 348100 205379000 24.2899 B.3872
292681 158340421 23,2594 8.1482 §91 349281 206425071 24,3105 8.3919
293764 159220088 23.2809 B8.1633 592 3504”4 2074T4RB3 24,3311 B.3967
294349 160103007  23.3024 .1683 593 351849 0208527857 24,3516 §.4014
295936 160939184 23,3233 §.1633 5 352836 209584584 24,3721  8.4061
297025 161878625 23.3452 B.1682 595 354025 210644875 24,3926 B.4108
208116 162771336 23.3666 8.1733 596 355216 211708736 24.4131 8.4155
209209 163667323 23.3880 §.1783 5497 356409 212776173 24.4336 B.4202
300304 164566592 23.4094 8.1833 592 357604 213847192 24,4540 8.4249
301401 165469149 23.4307 8.1882 599 358801 214921799 24.4745 B.4296
302600 166376000 23.4521 8.1832 600 360000 216000000 24,4949 8.4343
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TABLE XVI
FUNCTIONS OF NUMBERS—Continued

Square Cube Square Cube
Square Cube Root Root No. Square Cube Root Root

361201 217081801 24.5163 §.4390 651 423801 275884451 25.5147 B.6668
362404 218167208 24,5357 8.4437 662 425104 277167808 25.5343 8.6713
363609 219256227 24.6661 8.4484 663 426409 278445077 25.5539 B.6757
364816 220348864 24,5764 8.4530 664 427716 279726264 25.5734  8.6801
366025 221445125 24,5967 8.4577 655 429025 281011375 25.5830 8.6845

367236 222545016 24.6171 B.4623 656 430336 282300416 25.6125 8.6890
368449 223648543 24.6374  8.4670 657 431649 283593303 25,6320 B8.6934
369664 224755712 24,6577 £.4716 658 432964 284890312 25.6515 B.6978
370881 225866520 24,6779 B.4763 659 434281 286191178  25.6710 8.7022
372100 226981000 24.6982 8.4809 660 435600 287496000 25.6805 8.7066

378321 228099131 24,7184 5.4856 661 436921 288BO4781 26.7099 B.7110
374544 220220928 24,7386  8.4902 662 438744 290117528 25.7294 B.7154
375769 230346397 24,7588 B.4948 663 439569 291434247 25.T488 B.7198
376096 231475544 24,7790 B.4994 664 440896 292754944 25.76B2Z  §.7241
378225 232608375 24.7992  §.5040 665 442225 294079626 25.7876 B.7285

379456 233744896 24.8193  B.5084 666 443556 295408296 25.8070 8.7329
380689 234886113 24.8396 8.5132 667 444889 296740963 25.8263 8.7373
881924 236029032 24.86896 8.5178 668 446224 298077632  25.8457 B.7416
383161 237176669 24.8797 B.5224 669 447661 299418309 25.8650 B.7460
384400 238328000 24.8998 B.5270 670 448900 300763000 25,8844 B.750%

385641 239483061 24.9199  8.5316 671 450241 302111711  25.9087  B.7647
386884 240641848 24.9399 8.5362 672 451584 303464448 25,9230  8.7590
388129 241804367 24.9600 B8.5408 673 452029 304821217  25.9422 B.7634
389376 242070624 24.9800 B.5453 674 454276 306182024  25.9615 8.7677

390625 244140625 25. 8.5499 675 455625 307546875 25,9808 B.7721
301876 245314376 25.0200 B.55644 676 456976 308916776 26. 8.7764
393129 246491883  25.0400 8.5590 677 458329 310288733 26,0192 8.7807

394384 247673152 25.0699 8.56356 678 459684 311665752 26.0384 B.7850
305641 248868189 25.0799 B.5681 679 461041 313046839 26.0576 8.7893
306900 250047000 25.0998 B.5726 680 462400 314432000 26.0768 B.7937

398161 261239591 25.1197 B.5772 681 463761 3'5821241 26.0960 B.7980
399424 252435068 25.1396 B.5817 682 485124 317214568 26.1151 8.8023
400689 253636137 25.1595 8.5862 683 466489 318611987 26.1343 B.3066
401956 264840104 25,1794  8.5907 684 467856 320013504 26.1534 B.8109
403226 266047875 25.1992 B.5952 6356 469225 321419126 26.1725 B.8152

404496 257250456 25.2190 B.5997 686 470595 322B2BB56 26.1916 B.8194
405769 258474858 25.2380 8.6043 687 471969 324242708 26.2107 B.8237
407044 259694072 25.2687 8.6088 688 473344 325660672 26.2798 B,8280
408321 260917119 25.2784 8.6132 689 474721 327082760 26.2488 B,8323
409600 262144000 25.2082 B.6177 690 476100 328509000 26.2679 B.8366

410881 263374721 25.3180 8.6222 691 477481 329539371 26.2869 B.8408
412164 264609288 25.3377 6.6267 692 478864 0331373888 26.3069 B.8451
413449 265847707 25.35674 8.6312 693 480249 332819667 26.3249 B6.8493
414736 267089984 25.3772  8.6367 €94 481636 334265384 26.3439 B.8636
416025 268336125 25.3969 §.6401 395 483025 335702376 26.3629 B.357T8

417316 269586136 25.4165 8.6446 696 484416 3837153536 26.3818 B.8621
418609 270840023 25.4362 8.6490 697 485809 338608873 26,4008 8.8863
419904 272097792 25.4568 8.6535 698 487204 340068392 26.4197 8.8706
421201 273369449 25.4765 8.6579 699 488601 341532099 26.4386 B.8748
4225600 274625000 25.4951 8.6624 700 490000 343000000 26.4575 B.8750
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TABLE XVI

FUNCTIONS OF NUMBERS—Continued

Square Cube Square Cube

Square Cube Root  Root No. Square Cube Root  Root
491401 344472101 26.4764 R.8833 751 564001 423564751 27.4044 90896
492804 345948408 26,4953 B.BATH 752 565504 425255008 27.4226  9.0837
494209 347428927 26,5141 8.8917 753 567009 426957777  27.4408  9.0977
495616 348913664 26,5330 8,895 754 568516 428661064 27.4581 9.1017
497025 350402625 26,5518  B.8001 755 570025 4308368876 27.4773  9.10567
498436 351895816 26.5707 B.9043 756 571536 432081216 27.4955 9.1098
499849 353393243 26.5895 B.9085 757 573049 433798093 27.5136 9.1138
501264 354894912 26.6083 8.9127 758 574564 435519512 27.5318 9.1178
502681 356400829  26.6271 §.9189 759 576081 437245479 27.5500 9.1218
504100 357911000 26.6458 B.9211 760 577600 438976000 27,5681 9.1258
505521 2359425431 26.6646 §.9253 761 579121 440711081 27.5862 9.1298
506944 360944128 26,6833 8.9205 762 580644 442450728 27.6043 9.1328
508369 362467097 26,7021  §,9337 763 582169 444194947 27.6225 9.1378
509796 363894344 26.7208 B.9378 764 b5R3696 4458943744 27.6405 9.1418
511225 385525875  26.7395  8.98420 765 585225 447697126 27.6586  9.1458
5126566 367061696 26.7582 B.9462 766 BBATS6 449455096  27.6767 L1498
514089 368801813 26.7769 8.9503 767 584289 451217663 27.6948 9.1537
515524 370146232  26.7955 8.9545 768 b5R9B24 452984832  27.7128 1677
516961 371694959 26.8142 B.9587 769 591361 454756609 27.7308 9.1617
518400 373248000 26.8328 §.9628 770 592800 4566533000 27.7488 9.1657
F19841 DB74R05361 26.8514  8.9670 771 594441 458314011 27.7669 9.1696
521284 376367048 26.8701 8.9711 772 595984 460099648 27,7849 9.1736
522729 377933067 26.8887 8.9752 773 597529 461889917 27.8029% 9.1775
624176 379503424 26.5072 B.9794 774 599076 463684824 27.8209 9.1815
F25626 081078126 26.9258 §.9835 775 600625 465484375 27.8388 9.1855

076 3B2657176 26.9444 8.9376 776 602176 467283576 27.9668 9.1894
528529 384240583 26,9629 8.9918 777 603729 469097433  27.8747 9.1933
520984 385828352 26.9815 8.9959 778 605284 470910962 27.8927 9.1973
531441 387420489  27. 9. 779 606341 472729139 27.9106 9.2012
532900 389017000 27.0185 9.0041 780 608400 474552000 27.9285 9.2052
534361 390617881 27.0370 9.0082 781 609961 476379541 27.9464 9.2091
535824 382223168 27.0555 9.0123 782 611524 478211768 27.9643 9.2130
537280 393832837 27.0740 9.0164 783 613089 480043687 27,9821 9.2170
538756 395446904  27.08924  9.0205 784 614656 481890304 28, 9.2209
540225 387065375 27.1109  9.0246 785 616225 483736625 2B.0179 9.2248
541696 398688256  27.1293 9.0287 786 617796 485587666 28,0357 9.2287
543169 400315553 27.1477 9.0328 787 619369 487443403 28.0535 9.2326
544644 401947272 27,1662  9.0369 788 620944 489303872 28,0713  9.2365
546121 403583419 27.1846 9.0410 789 622521 491169069 28,0891 9.2404
547600 405224000 27.2029  9.0450 790 624100 4953035000 28.1069 9.2443
549081 406369021 27.2213 9.0491 791 625681 404813671 28.1247 9.2482
550564 408513488 27.2397 9.0532 792 627264 496793088 28,1425  9.252]
552049 410172407  27.2580 9.0572 793 628349 498677257 28,1602  9.2560
553536 411830784 27.2764  9.0613 794 630436 500566184 28,1780 9.2599
556026 4134936256 27.2947 9.0654 795 6320256 502459875 2B.1957 9.2638
556516 415160936 27.3130 9.0694 796 633616 504358336 28.2136 9.2677
558009 416832723 27.3313 9.0735 797 635209 506261573 28,2312 9.2716
559504 418508992 27.3496 9.0775 798 636804 BO8"69592 28,2489 9.27H4
561001 420189749 27.3679 9.0816 799 638401 510082399 28.2866 9.2793
562500 421875000 27.38B61 9.0856 800 640000 512000000 28.2843 9.2832
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TABLE XVI

FUNCTIONS OF NUMBERS—Continued

Square Cube Square Cube
No. Square Cube Root  Root No. Square Cube Root  Root
801 641601 513922401 28.3019 9.2870 851 724201 616295051 29.1719 9.4764
BO2 643204 615849608 28.3196  0.7909 852 725904 618470708 29,1880  9.4801
803 644809 517781627 28.3373 D.2048 853 727609 620650477 29.2062 0.4838
804 64R416 5197184A4 28.3549  9,2986 854 720316 622836864 29.2283 9.4875
805 648026 621660125 28.3725 9.3025 855 731025 626026376 29.2404 9.4912
806 649836 523G06G16 28,3901  9.3063 856 732736 627202016 29,2575 9.4949
807 651249 525557943 284077 9.3102 85T 734449 629422793  29.2746 4986
6528R4 57514112 28.4258  0.3140 858 736164 631698712 29.2916 9.5023
809 654481 529475120 28,4420 9.3179 859 737881 633839779 29,3087  9.5060
810 656100 531441000 28 4605 9.3217 860 739600 636056000 29,3258  9.5097
811 657721 537411781 28.4781  9.3255 861 741321 638277381 29.3428 9.5134
812 659344 535387328 28.4956 O 3294 BRZ 743044 640503928 £9.3698 9.51T1
813 660969 5ITI6TTHT  28.5182  9.3332 863 744769 64273647 29.3769  9.5207
214 662595 539353144 29,5307 9.33N0 864 T4R496 644972544 29.3939  9.524d
815 664225 541343375 28.5482  9.3408 865 748225 647214625 29.4109 9.5281
816 665856 543338496 28.5657  0.3447 866 749956 649461806 29.4279  9.5317
817 667489 545338513 28.5832  0.3485 867 751689 661714363 29.4449 9.5354
B18 669124 5473434%2 28,6007 9.362% 868 753424 653972032 20 4618 9.5191
819 670761 549353259 23.6182  0.3561 8RO 755161 65A234909 29.4788  0.5427
820 672400 551368000 28.6356 9,3599 870 756900 652503000 29.4958  9.5464
821 674041 553387661  28.6531 O 3F37 871 758641 660776311 29.6127 9.5501
820 75684 555412248 28 6705  0.3675 872 760384 663054848 29.5206  9,5537
823 677329 557441767 28.6880 9.3T13 873 762129 665338617 29.5466 9.5574
824 678976 559476224 28,7054  9.3751 874 763876 6ATA2TAP4  29.6635 9.5610
825 60625 561515625 28.7228 0.3789 875 765625 669921875 29.5804  9.5847
826 682276 563659976 28,7402  9.3827 876 767376 672921376 29.5973  9.583
827 683929 5A5609283 28,7576  9.3RE5 877 769129 674526133 29,6142 9.5719
828 685584 567663552 28.7760  9,3902 878 770884 676836152 29,6311 9.5756
829 687241 5R9TIZTRY  28.7924  9.3940 879 772641 679151439 29.6479 9.5792
230 638900 571787000 28,2097 9.3972 830 774400 681472000 29.6648 9.5828
831 690561 573856191 28,8271 9.4016 881 776161 643797841 29,6816 9.5365
832 6922724 575930368 28.8444  9.4053 882 777924 686128968 20.6985  9.5901
833 693889 578009537 28.8617  9.4091 883 779689 688465387 29.7163  9.5987
834 695556 580093704 28,8791  9.4189 884 7B1456 690807104 20.7321 9.5973
835 697225 542182876 28,8964 0.4166 886 783225 693154125 20,7489  9.6010
#36 698896 584277056 28.9137  9.4204 886 784096 695506456 29.7658 9.6046
837 1700569 536376253 28.9310 9.4241 887 786769 697864103 20 785  9.6082
838 702244 588480472 28,9482  9.4279 888 733544 700227072 29,7993 9.6118
839 703921 590589719 28,9655 @.4316 889 790821 702595369 29.8161 9.6154
840 703600 592704000 28.9828  9.4354 890 792100 704969000 29,8329  9.6190
841 707281 594823321 29, 9.4391 891 793881 707347971 20.3496 9.6226
842 T089F4 596947688 20.0172  9.4429 892 795664 709732288 29.8664 9.6262
843 710649 599077107 20.0345  9.4466 893 797449 712121957 20.8831 9.6208
844 712336 601211584 29.0517 9.4503 894 799206 714516984 29,8998  9.6334
845 714025 603351125 29.0689 9.4541 895 801025 T16917375 20.9166 9.6370
846 715716 605495736  20.0861 9.4578 896 B02816 719323136 20.9333 9.8406
847 717409 607645423 29,1033  9.4615 897 804609 721734273 20.9500 9.6442
848 719104 609800192 29.1204  9.4652 898 B06404 724150792 20,9666  9.6477
849 720801 611960049 20.1876  9.4690 899 808201 726572699 29,9833 9.6513
850 722500 614125000 £0.1548  9,4727 900 B10000 729000000  30. 9.6549
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TABLE XVI
FUNCTIONS OF NUMBERS—Continued

Square Cube Square
Square Cube Root  Root No. Square Cube Root

811801 731432701 30.0167 9.6585 951 904401 260085351  30.8383
813604 733370808  30.0333 9.6620 952 906304 B62801408  30.8545
815409 736314327  30.0500 9.6656 953 908209 865523177  30.8707
817216 738763264 30.0666  9.6692 954 910116 868260664 30.8869
8190256 741217626 30.0832 9.6727 955 912025 B70983875  30.9031

820836 743677416 30.0998 96763 956 013936 B73T22816  30.9192
822649 746142643 30.1164 9.6799 957 015849 B76467498  30.9354
824464 748613312  30.1330 9.6834 958 917764 879217912  30.9516
826281 751089429 30.1496 9.6870 959 519681 BB1974079  30.96T7
828100 753571000 30.1662 9.6905 960 921600 884736000 30.9839

820921 756058031 30,1828 9,6941 961 923521 887603681 31

831744 758550528  30.1993 9,697 962 925444 800277128 31.0161
833669 761048497 20.2159 9.7012 963 927369 803056347  31.0322
835396 763551944  30.2324 97047 964 929296 BO5B41344  31.0483
837226 766060876  30.2490 9.7082 965 §31225 808632125  31.0644

B38056 768575296 30.2655 9.7118 966 933156 901428696  31.0805
840889 1771095218 30,2820 9,7152 967 935089 904231063  31.0966
842724 773620632 30.2985 9.7188 968 937024 907039232 31.1127
844561 776151559  30.3150 9.7224 968 938951 909853209 31.1288
846400 778688000 30.3315 9.7259 970 940900 912673000 31.1448

848241 781220961 30.3480 9,724 971 042841 915403611  31.1609
750084 783777448  30.3645 9.7329 972 944784 918310048 31.1769
851929 1786330467 30.3809  9.7364 973 946729 921167317 31.1928
B537T6 7TS8EEN024  30.3974  9.7400 974 048676 924010424  31.2090
856626 1791453126 30.4138  9.7436 975 950625 926859375  81.2250

857476 794022776 30.4302 9.7470 976 952576 929714176 31.2410
859320 796597933  30.4467 9.7505 877 954529 932574833  31.2570
B61184 799178752  30.4631  9.7540 978 936484 935441362 31.2730
883041 RO1765089 30.4785 9.7675 979 958441 938313739  31.2890
864900 BO4357000 30.4858  9.7610 980 960400 941192000 31.3050

B66T61 B06954491  30.512%  9.7645 981 962361 944076141  31.3209
868624 B0O557568  30.5287  9.7680 982 964324 946066168  31.3369
870489 812166237  30.5450 9.7715 983 966289 949862087 31.3528
872366 814780504 30.5614 9.7750 984 963266 962763904 31.3688
874225 BIT40037T6 30.5778  9.7785 985 970225 955671625 31.3847

876096 B20025856 30.5941 9.7819 686 972196 OG8585266  21.4006
BT7969 B22656953 30.6105 9.7854 987 974169 961604803 31.4166
879844 525293672  30.6268 9.7889 988 976144 964430272 31.4325
881721 627936015 30.6431 9.7924 989 978121 967361668 31.4484
883600 830584000 30.6584 9.7969 890 980100 970299000 31.4643

885481 833237621 30.6757 9.7993 991 982081 973242271 31.4802
BET364 B35306888  30.6920 9.8023 992 984064 976191488  31.4960
889249 B3B561307  30.7083 9.8063 993 968049 979146657 31.5118
891136 841232384  80.7246  9.8097 994 988036 982107784 31.5278
893025 8439086256 30.7409 9.8132 995 990025 9850748756  31.5436

894916 B46GI0G36  30.7571 9.8167 996 992016 988047936  31.55695
896809 E49278123  30.7734  9.8201 997 994009 991026973 31.5753
898704 851971392  30.7896  9.8236 698 996004 984011882  31.5811
900601 B54670349  30.8058  9.8270 999 998001 997002988  31.6070
902500 857375000 30,8221  9.8305 1000 1000000 1000000000  31.6228

9.8956
9.5990

9.5024
9.9058
9.9092
9.9126
9.9160

9.5194
9.9287
9.9261
9.9205
9.9329

9.5363
9.9396
9.,9430
9.9464
9.8487

9.9531
9.9565
9.9508
9.9632
9.9666

9,9689
9.9733
9.9766
9.9800
9.9833

9.9866

9.9900

9.9933

9.9967
10.
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CRISS CROSS METHOD OF COMPUTING ROAD-
WAY CROSS SECTIONS

42.4'

)T

+10.4

5 4 3 2 | 6 T 8

0 +88 +I04 427 428 4130 +40 +130 +104 O
26 387 16 7.7 & [s] 1 1T 42 Zl.b

Figure I shows a typical roadway section as it would appear
on the contract plans for a project. An original ground line has
been added to illustrate the roadway section in full cut.

Figure II is basically the same section, and shows the vari-
ous triangles involved in computing the area of the section by
the “Criss Cross” method. Below Figure II the cross section
is shown as it would be recorded in the cross section field notes.
Each step in the criss cross method of computation is numbered
to show the relationship between the computation and the tri-
angles involved, bearing that same number.

Compu- Compu-

tation tation
No. No.
1130 (8 4+ 7 )=195.00 5 8.8 x (26 —216)= 3872

Minus
2 128 x (17.7— 0 )=22656 6 14.0x (17.7— 0 ) =247.80
3127Tx (26 — 8 )=228.60 7 13.0x (424 — 7 ) = 460.20
4 10.4 x (39.2 —17.7) = 22360 8 10.4 % (21.6 —17.7) = 40.56

Double Area = 1583.60
Area of Prism = 791.80

234 Sq. Ft.



CRISS CROSS METHOD OF COMPUTING
ROADWAY CROSS SECTION (Cont.)

In taking cross sections in the field for construction purposes,
readings with level and rod are taken to the left and right of
center line to show the relationship of the original ground to
the grade of the roadway to be constructed. These readings are
recorded in the cross section notes as cuts (+4) and fills (—).

It is apparent from Figure I that this roadway section will
have to be constructed to the ground below the surfacing, which
will be known as “grading grade' or “subgrade.” It is further
apparent that the crown will have to be built in, as will super-
elevation, where curves are introduced. The readings between
the grading shoulder lines must, therefore, be adjusted for any
crown or superelevation at the time they are taken in the fleld,
and before readings are recorded in the cross section notes (in
this case 17.7" left and 17.7’ right of center line) and requires
that readings be taken and recorded at the center line, for each
grading shoulder, for any point where the ground line and the
subgrade coincide, and for all variations, or breaks of the ground
line. The cross section may then be illustrated as in Figure II
as being taken from a horizontal plane.

The distance right and left of center line representing the
points where the roadway slopes meet subgrade, known as the
coordinate points of the subgrade, must be computed before the
slope stakes can be figured and set. A reading on the original
ground at the coordinate points is not required in computing the
cross section, but the distance to them should be recorded as the
last entry, left and right, of the completed cross section.

With the cross section recorded in the manner illustrated, the
product of the bases and altitudes are additive each direction
from center line so long as the distances from center line are
progressively larger. When this distance becomes smaller, there
is indicated an area being computed which is outside the road-
way prism, and, therefore, must be subtracted (area 5). As a
general rule, either in cut sections or fill sections, whenever
readings are taken and recorded which are outside of the co-
ordinate point of the subgrade, there will be a subtractive com-
putation.

In computing the various triangles involved in the “criss
cross” method, each triangle will have a base and an altitude.
It will be noted that in many instances two triangles are com-
puted simultaneously, The computations are a summation of the
products of the bases and altitudes of the various triangles, and
since the area of a triangle is actually one-half the product of
the base and the altitude, the sum must be divided by two to
obtain the correct area of the prism.

After the area of the prism in excavation has been obtained,

the ditch areas and the area for Class A slope treatment should
be added to the result so as to give the full excavated area.
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CRISS CROSS METHODS FOR DETERMINING
THE AREA OF ANY PRISM
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The above figure may represent a cross-section of a roadway,
a cross-section of a borrow area or a prism on a horizontal
plane; in each case the area of the prism being desired. It has
been divided into triangles in order to explain the procedure in
the method of computation. There are two methods that can be
used: One, by computing gross area from common ordinates
and abscissas and deducting areas outside the area being meas-
ured; the other, by a rotating calculation around the limits of
the area being measured. Both of the following methods are
predicated on the figure shown as being a borrow cross-section,
on which the original ground line and remeasure line are shown
by elevations.

Method No. 1: In this problem the ordinate lies through one
extreme point of the borrow section, A, and the abscissa is a
horizontal line, or base elevation, which is common to both the
original section and remeasure section. The area of the re-
measured prism is subtracted from the area of the original
prism, and would be represented in the field notes in the follow-
ing manner:

Orignal Ground 80 550 570 560 50 590 540 00
ok 0 5 9 8 34 44 60 @0 Arear34165

I 2 3 4 5 )

Remeosure 90 Es0 480 480 480 340 08 pceq.217r0

\-M:bé_./ Net Arec 6495
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CRISS CROSS METHODS FOR DETERMINING THE
AREA OF ANY PRISM (Cont.)

This can be explained by the following combination of tri-
angles, the net value of which must be divided by 2 since no
recognition has been given likx;xhthe computations to the formula

for the area of a triangle or ——.

Orig. Ground
Triangle AKL No.1 550x (9— 0)= 495.0
Triangles ABK & BCK 2 57.0x (18— 0) = 1026.0
Triangles KCJ & JCI 3 56.0 x (34 — 9) = 1400.0
Tirangles CDI & DEI 4 59.0 ¥ (44 — 18) = 1534.0
Triangles IEH & EHF 5 59.0 x (60 — 34) = 1534.0
Triangle HFG 6 54.0 x (60 — 44) = 864.0

Total 6853.0

6853.
= 3426.5 Area in Sq. Ft.
2

Remeasure
Triangle AML No. 7 550x ( 4— 0)= 220.0
Triangles LMS & SMR 8 46.0 x (29 — 0) = 1334.0
Triangles MNR & RNP 9 45.0 x (54 — 4) = 2250.0
Triangles RPQ & PQG 10 46.0 x (60 — 29) = 1426.0
Triangle GPF 11 54.0 x (60 — 54) = 324.0

Total 5554.0

5554.0
= 2777.0 Area in Sq. Ft.
Net Area 649.5 Sq. F't.

As illustrated, the area of the prism bounded by the original
ground, the two extreme ordinates and the base elevation or
abscissa is computed from which is deducted the prism bounded
by the remeasure line, the {wo extreme ordinates and the base
elevation. In order to include all of the area in each case, the
horizontal distance from the extreme elevation to the base
elevation, or zero, must be indicated. In the field notes above,

0. 0.0
this is represented by —— and ——.
0 60

The ordinates and abscissas may be located in any conve-
nient position as long as all elevations or distances are normal
to them.

This method may also be used for computing volumes of
borrow pits; first by computing the volume above an assumed
plane; and later by computing and subtracting the remeasured
volume above that plane. By computing volumes in this man-
ner, it is not mandatory that the intermediate points of re-
measure be taken at the same points or sections as the originals.
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CRISS CROSS ‘METHODS FOR DETERMINING
THE AREA OF ANY PRISM (Cont.)

In the use of this method it is necessary to remember that
the extremities of a plane figure or the horizontal boundaries
of a borrow pit must be identical, both for the original measure
and for the remeasure, interpolation in some instances being re-
guired.

Method No. 2: The ordinate and abscissa may be established
the same as for method 1. In this method, however, the original
and remeasure elevations are combined into a single step in the
determination of the area. The extremities of the section may
have to be interpolated if original ground elevations were not
taken at those points, Field notes would be recorded as follows

for this method:
560 530 .0 0
o 20 2

0Original Ground
18

550 510
[e] 9

Remeasure

This is explained by the following combination of triangles,
the }:\e& value of which must be divided by 2, as explained in
method 1.

Triangles ABK & BCK No. 1 57.0 x (18 — 0) (Plus) = 4 1026.(
Triangles KCJ & CJI 2 56.0 % (34— 9) (Plus) =4 1400
Triangles CDI & DEI 3 59.0 x (44 — 18) (Plus) = 4 1534
Triangles IEH & EFH 4 59.0 x (60 — 34) (Plus) = 4 1534.
Triangle HFQ 5 54.0 ¥ (54 — 44) (Plus) =+ 540.(
Triangles QPF & RPQ 6 46.0 ¥ (60 — 29) (Minus) = — 1426.(
Triangles MNR & RNP 7 45.0 ¥ (54 — 4) (Minus) = — 225¢
Triangles SMR & AMS 8 46.0 X (29 — 0) (Minus) = — 1334.
Triangle AKS 9 550% ( 9— 4) (Plus) =+ 275
Total 1299 °
1299.0
= 649.5 Are:
2 in 8q.Ft

In computing the area of a prism by this method, the follow=-

ing rules should be observed:

1. Be sure to supply the original ground readings at the
outer terminals of the original elevations and rule out any other

original elevations beyond these outer terminals.

9 Record all of the remeasure elevations inside of the outer
terminal points directly below the original elevations.
3. Go entirely around the section to form a complete closure;
that is, use every elevation in the complete section as a base for
the computation of the triangles once, and only once.
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CRISS CROSS METHODS FOR DETERMINING THE
AREA OF ANY PRISM (Cont.)

4. When the base line, or center line, lies at or outside of an
outer terminal point, begin the computations at the point of
least recorded distance. Proceed in the direction the distances
are increasing and go completely around the section in that
direction. As the distances are increasingly larger, the product
of the base and altitudes will be additive, and when the distances
are decreasing, that product will be subtractive.

5. When the base line, or center line, lies within the area
involved, commence at the centerline elevation of the original
elevations which will be additive, proceed in one direction from
centerline and around the section in that direction until the
centerline distance on the remeasure elevations has been
reached. Continue the eomputations from the centerline of the
original elevations in the other direction and around that side
of the section until the remeasure centerline has been reached.
Complete the closure of the section across centerline of the
remeasure elevations, which is a subtractive computation. Ex-
cepting for the first computation across centerline of the original
elevations, and the closing computation across the remeasure
centerline, the rule in each direction from the starting point
remains the same, that is, when the distances are increasing,
the product of the base and altitudes will be additive, and when
the distances are decreasing, that product will be subtractive.
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TRIANGULATION TO CIRCUMVENT AN
OBSTRUCTION USING AN
ISOSCELES TRIANGLE

Example
a=>"b
c=-cos A (a)2
Given:
A = Sta. 1204-00 P.O.T.
E = Sta. 114400 P.O.T.
a=5001ft.=b
A = 26° 10
¢ = cos 26°10° (500.0°) 2
= .89752 (500.0) 2 = 897.52 ft.
C = (Sta. 1204-00) 4 (8+97.52)
= Sta. 1284-97.52

With plunged transit set up on point A and backsighting on
point E, turn a sufficient angle to get by the obstruction with a
clear view of point B from points A and C. In the above ex-
ample, an angle of 26°10" was found to satisfy this condition.
Distance a was found to be 500.0 ft. and a point was set at
point B.

Set plunged transit up on point B and backsight on point A
or on point A’ if possible to obtain a longer backsight. Turn
twice the angle of point A, 2(26°10’) = 52°20", and set point C,
measuring 500.0 from point B to point C. Set plunged transit up
on point C and backsight on point B or on point B’ if possible to
obtain a longer backsight. Turn the angle of point A (26°10')
to return to original bearing, measure approximately 500 ft. and
set foresight at point D. Compute a value for ¢ = cos A (a)2
and add to the station value of point A giving the station value
of point C.
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DETERMINING RADII OF SHARP CURVES
BY FIELD MEASUREMENTS

FORMULA:
_ BC®* . BD
R=585"* 2

EXAMPLE:

Step I. Chain the chord length from AtoC
AC=53.8' BC=5 =269

NOTE: Peints A and C may be any two points on the curve.

Step 2. Chain the middle ordinate length from Dto B
DB = 10.4'

Step3. Compui‘e radius

2697 , 10.4
R= 208 * 2 =400 F+t.
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EXAMPLE OF TRANSIT NOTES
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EXAMPLE OF LEVEL NOTES
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EXAMPLE OF CROSS SECTION NOTES
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EXAMPLE OF SLOPE STAKING NOTES
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EXAMPLE OF STRUCTURE NOTES FOR

DRAINAGE
'd Paged5 [ -Smith )
B -Jones
STATION 517+00
SCHEDULE A |[CULVERT PIPE
! 18" DIAMETER
&
M-LLINE
'
=) T
FL43 | ] Y
+02 00 +0.l +1.2
T4 33 5 0
QUANTITIES
| SCHEDUYLE A CULVERT PIPE I8'DIAM. 72 LINFT
STRUCTURE EXCAVATION 1.3CU.YDS.
MECHANICAL TAMPER 1.5 HRS.
|
| CARRIED TO DRAINAGE |TEM SUWMMARY - PAGE 29
.
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