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Natural Trigono~etrical Function~ . !1.: r ' 
1.1 . . - ' ''•" . 

I . 
y·· An .. s. Sin. Tan. Seo, Cone. Colg. ~n. Angle. Sin. Tan. Sec. Co11c. Cotg. Cotln. 

. .. 
~, . 0~ 01 -o--, I; 

!2 &20 0.6240 1.1702 1.887 1.1!00 L84805 88 39 .6203 .SME l.288S 1.580 1.2311 .777111 51 
10 .5324 .8280 1.1813 1.878 1.500 .84050 50 10 .6318 .sue 1.2898 1.1183 1.228 .77531 50 
20 .!348 .6330 1.1835 1.870 1.580 .84.495 40 20 .11338 .!H95 1.2929 1.578 1.220 .77347 40 
30 .6373 .3371 1.1857 1.861 1.570 .smo 30 30 • 6361 .82f3 1.2000 1.&72 1.213 .77162 30 
40 5398 .8412 1;1879 1.853 l.E~ .84182 20 40 .6383 .8292 1,2091 1.567 1.201! .76077 20 
50 .11422 .om 1.1001 1.8U 1,5;10 .84025 10 liD .840ft .8342 1.3022 1.661 l.lOb .75701 10 

33 5H6 .6404 ,1024 1.836 1,1'40 .83867 !17 40 .11428 .8301 l.3M4 l.Mil 1.102 .76604 ~ 
10 .sm .6538 L.1;!6 1,828 1.,,30 .83708 50 10 .8450 .But 1.3086 1.550 1.185 .7M17 50 
20 5405 .6577 .J969 1.820 1.1120 .83&40 .(O 20 .6t72 .am 1.3118 l.IH5 1.178 .7022!1 40 
30 .!1519 .6619 1.1992 1.812 1.&11 .83389 30 30 ,8494 .8541 1.3151 1 1140 1.171 • 711041 30 
40 .55U .6M1 l.201& 1.804 l.li01 .83228 20 40 .6517 .S&IH 1.318! 1.&35 1.164 .711851 20 
50 .5363 .8703 t.2030 1.70!1 1,402 .830ft~! 10 110 .6530 .8M2 1.3217 1.!129 1.157 .76881 10 

34 .55{12 .6745 1.20!12 1.788 1.483 .82004 158 41 .!15!11 .8893 1.3251 1.524 1.1W .75471 41 
JO .&llt8 .8787 l.2086 1.781 l.U3 :827~1 M 10 .6583 :87U 1.3284 1.&10 1.1U .76280 50 .. 
20 • 5MO .11830 1.2110 1.773 t..fM .82517 40 20 .8804 .8796 1.3318 1.514 1.137 .711088 40 ~ 

•• ' 30 .!18M .6873 1.2134 1.711!1 1.455 .82U3 30 ao .6a211 .8847 1.3352 1.!109 1.130 .74806 30 ~· 
.(0 .5888 .11916 1.2158 1.'158 1.4411 .82248 20 40 .8MB .8800 1.3388 1.604 1.124 .74703 20 
50 .5712 .8959 1.2183 1. 751 1.437 .82082 10 50 .!1670 .8952 1.3421 1.409 1.!17 .7-4509 10 

35 .57311 .700:3 l.2208 1. 743 1.428 .81915 !Ill 42 .Mill .00()4 1.3450 1.494 1.111 .74314 48 
10 .57110 .70!8 1.2233 1.736 1.419 .81748 50 10 .ft713 .9057 1.3492 1.400 1.J04 • 74120 30 
20 .~783 ,7089 1.2258 1.729 1.411 .81580 40 20 .6734 .OliO 1.3527 1.486 1.0118 ,73924 40 
30 .5807 • 7133 1.2283 1.722 1.402 ,8H12 80 30 ,6756 .OUI3 1.3563 1.480 1:001 .73728 30 
40 .5831 • 7177 1.2309 1.715 1.393 .81242 20 40 .6777 .0217 1,3600 1.4711 1.085 • 735.'3 1 20 
50 .5854 .7221 1.2335 1.708 1.3811 .81072 10 60 .8709 .0271 1.311.311 1.~71 1.070 .733,)3 10 

38 ,5878 .7265 1.2361 1.701 1.3711 .80002 54 43 .6820 .0~~5 1.3673 1.488 1.072 .73135 47 

I / 
.. 

\.' ,. ... 
) . ' ,_ .. CJ-., )..Jr ........... I 

10 ,5901 .7310 1.2387 1.1195 1.368 .80730 so 10 .68U .9380 1.3711 1.462 1.006 .72937 50 
20 .5925 .7355 1.2413 1.088 1.360 ,80558 40 20 .6862 .Oi35 1.D71.rJ 1.457 1.080 • 72737 40 
30 .5948 .7400 1.2440 1.181 1.351 .80186 30 30 .6884 .0400 :.37811 1.453 1.054 .72537 30 
40 .5!)72 .7445 1,24811 1. 875 L343 .80212 20 40 .liDOS .'A45 l.ll824 1.448 1.048 • '12337 20 
50 .5905 .7400 1.2494 1.6!18 1.335 .80038 10 50 .1111.:d .111101 1.3863 1.444 1.042 .72138 10 

37 .3018 .7536 1.2521 1.8!12 1.327 .108M 113 44 ,6047 .11857 1.3002 1.440 1.036 .71034 48 ·• r 

10 .!IOU .7581 1.2549 1.855 1.310 .79688 50 10 .69!17 .9713 1.30U 1.435 1.030 • 71732 50 
20 .6085 .7!127 1.2577 1.6411 1.311 .79512 40 20 .6988 .0170 1.3980 1.431 1.024 • 'i1529 4Q 
30 .6088 .7673 1.2605 1.M3 1.303 .70335 30 30 .7009 .0827 1.4020 1.427 1,018 .7132& 30 
40 • ftlll .7720 1.2833 1.8311 1.205 ,79158 20 40 .7030 .0884 1.4061 1.422 1.012 • 7ll~l 20 
Sil .0134 .7768 1.2661 1.630 1.288 .780&0 10 50 .7050 .0942 1.4101 1.418 1.000 .70018 . 10 

38' .6157 ,7813 1.2600 1.!124 1.280 • 78801 liZ .7071 I. UH 1.414 L • 707Jt 45 
10 .0180 .7860 1.2710 1.1118 1.272 • 78!1~2 ·50 

. 
20 .620!! • 7007 1.2748 1.612 1.265 ,78442 40 ... 
30 ,(;.!25 .7954 1.2178 1.608 1.257 .78281 30 . 

. 40 • !124!1 .800!! 1.280S 1.601 1.250 t 78071! 20 
• !10 .11271 • 8050 1.2838 1.505 1.242 ,77897 10 

. . 

I 
Co1ln, Colg. Coaeo. Seo. Tan. Sin. Anale Co.~in. Colg. Coarrc. Sec. Tan. Sin. Angle . . 
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CURVE TABLES 

., ~~~~II I HOW TO USE CURV£ TABLES I 

~7 .. . 
If 

~· / t """, Table I. contains Tangents and Externals to a 1!' curve. Tan. and 
fT·~ ·t,f~-t . Ext. to any ot~er ra'di~s may be found nearly enough. ~y dividing the Tan. 
c:-_ 1 or Ext. oppos1te the g~ven Central Angle by the givert degree of curve. 

~~~-~' } f·· n-"'l:lcz.4.! 
1

._ --e_ ~-r,-...~ To find Deg. of Curve, havi·ng the Central Angle-and Tangent: 
,, (" Divide Tan. opposite the given Central Angle by the given Tangent. 
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ct.r. c. '....,:) · .To .find Deg. of Curve, having the Central Angle and External: · 
} ;.~ J r-. -( pivide Ext. opposite the given Central Angle by the given External. 

,, r-e . ._; To find Nat. Tan. and Nat. Ex. Sec. for any angle br Table I.: Tan. 
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I I or Ext. of twice the given angle divided'by the radius o a r curve will · 
h bo the Nat. Tan. or Nat. Ex. Sec. 
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... ···;~· EXAMPLE 
.. . . 

. ·. Wanted a Curve with an Ext. o( about 12 h. 'Angle' 
of Intersection or I. P. -23° 20' to the R. at Station 
542+72. 

Ext. in Tab. I opposite 23° 20' -120.87 . 
120.87+12-10.07. Say a 10° Curve. 
Tan. in Tab. I opp. 23° 20' -1183.1 

1183.1 +10-118.31~ 
Correction for A. 23° 20' for a 10• Cur. -o!t6 
118.31 +0.16 -118.47- corrected Tangent. ~ · 

(If corrected Ext. is renuired find in same way,) .. 
Ang. 23°20'-23.33b+10-2.3333-L. C. -'· 

·21)19~'=def.forsta. 542 I. P.•sta. · 542-f-72. 
4° 49~'- " u " +50 Tan. • 1 .18.47 
7° 19~'""" " • • . 543 
go 49 I .. B. C.-su. 

! - .. u " +50 M1+53.53 
~· .33.33 11 o 40' - " " • 543 + L. C. -

86.86. E. C. - Sta. 543 +86.86 
I • 

100-·53.53 -46.47X3'(def. for 1ft. of 10° Cur.) -l3D.41'"'" 
2" 19i'~def. for eta. 542. 

·· De£. for 50 ft. =2° 30' for a 10° Curve, 
.· De£. for 36.86 ft. colo 501' for a 10° Curve. 
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t TRIGONOMUTRIC FORMULJE 1.-------
.Ld]l~/1 

, II II tl IJ 

A A .AL:..--~ 
b of b a tJ t 

Right Trlangte ObUque Triangles-· ----.J 

Solution of Rlsht Trlanclea . · 

11 

· a b «~ b c e 
For'Aagle..d; 11ln--, coe-- 1 tan- -b 1 cot •-, aec ... -b, coaec .. -

/ J Ol ..... n o ., tl· t> ~ a 
) 

\':t! ,.., o .,1 I, ) . ri:.J aL.t •. tl'7 ~c, ll 1 • .. Requlnd 
V •• a,b .A.B,~ tan.A•!!.•eot.BtJ•-laLt::&l .. d 1+·-• .1 / . / " b • , v • a' 

) 
,· •1,-. r:/..1 :..t C. t\J tl' 11 t i o . . ~ at 
~ ... 

0 
) 7 l· a,., ,..&, JJ,! iilnA• -•eo.B.&-y{e+aHD-<J) •c 1--

1 F;f() . ... . N tJ ' I 

·'I 

·'. 

.~~"ht :' lTA't."',., -· -~ A, a,,· .. .B; &, ~; • B•90•-.A, ~ • tJ cot..A, ., .. -. CJ ~ • 
( I' 'If. .f ' 11 liD .a. 

"", .~. I • ' ' , ~ 

I J 
- . '• • ' : b 

B, d, tJ B-90•-.A, • • l> tan .A, t1 • --~ 
... coa.a.. t 

I ..A,c .• BtO. ,. B-so--.A,ca•t~aln.d.,&-t~c:o...d., 

· Solution of Oblique Trlanale. 
Olnn • Requlnd 1 B • 0 

. b 0 b - Cl ~ D 0 Cll lSO·-(.A + B) G - Cl ~IR ~.A, B, CJ ' 0, . llD A • I 1\R .A 

i';, ~"" & ·B,\"'~.0 .''•taB- &ala:~o~ •180•-(~+B),a·- a~in 0 
~ _, .., I 0 # I IIR .A '. 

,4, 6, 0 -~ ;: •· '.A+B~lW~O,tu H.A_:.B). (ca-b):DJ1.d±B), 
~ ; ·, " · ca ain 0 ' 

). .. . ' -• • - • ~ "" ~ al n "' ' • I . , A. 
lllo ·'\ ~ .. ,--:),. • .1'1 ....... 

. _:_ •+&±c ,..: 1 ~- ~i-·oR•-.,> J • 

r~ "' '·. • . :AD». o •. 2 •• ~.~~ ..a.-"V- b D , 

-~ '¥· ·~ ~ • fti ) ' , <:~~ · ·.~ :\:.:.~ ~;,. ·.. • · ralaiB. 'V ~_.,!~ ~0 .l80°-{:A+.8) 
.J' J: ·• t ~" 8±&+e ·· · ' · · · :J·..,·a .. ·:C" Aree~ •=· 2 ~ue·'!"v•(•-a)t,_h).~.t-e) 

I ~ . , " ~ 
., !oil! J' .... .. ., •. • " '.,.'1"' ~·-

l. 

: !
1 

.. ~ • &, '.. • a .. _.: ' ~ I • 1la .A · ~ r~ '-i 
~ "' ..nn~a area • 2 ~~R · i' 

~ :1 t f • ';. ilo :a. .. • • If"'' .. 
.. , t f · . ... · · " .--'";"~ 1 

•' r.la B aln 0 . ' ?/. · · f . • . 

. 
' 

. . 

!~~ .4.:'1• 0. • Ana t. . area •. . 2 aln .A .• ,,• . 

~ 1 . ~. • .' , · REDUCTION TO HORIZONTAL 
-.~\ .. .. .. ~ -,t .. , : "i1 ~~ •• • HorhonW dlatanoe-Slope dlatanae mulUpUed by the •• 

'} r •· o( ~-· t-- ~· •• coslne ortbe vertleah.Dile. Tbus:alope distance -S19.Ht. . 1 ~ · •• •' Vert. anate-&0 10'. From Table, Pa2e IX. cos l\0 10'= 
• 

1 
; '-'• __:~ ' 1 .t961L HorllonW dlllance-!lUX.9959•318.09 ft. · : ; i · • • P..J.-1 --~ • P! !1o~.ntal dbt.nco also-Slope dlatanc:c mlnus elope • · 

t. • ..,._.- dlltuce time. (1-<!0IIlne of vertical llnsde/. Wlth tbe · . 
. •L "'l~ "' ~ nme fl6nlrea u ln the preceding example, the follow- • • ·: 
A~ Horizontal c!JJt.lmet lnll result la obtained. Coelne 5°111-.9959. 1-,0059=.2041· .. 
'\t .: SlUX.OOU=Ul. :nu-1.:11=318.09 ft. , , 

Wben the riM b kncnm. the horizontal dlltance lrJ approxlmately:-tbe slope dlst· 
IDOtlleu the IQU&J'e or the rho dlYldtd by twice the slope dlsb.nce. Thus: rlse=U rt.. ' 
slope dbUnoe-301.11t. Horhontd di.Jt.anoe-m.a-.H X 14·-302.8-0.32-302.28 It: ': · ' .' 
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