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ADVERTISEMENT.

Tue first edition of this work was intended chielly as & Text-Book for the use
of the stndents in the Brrragr INsTrToTION, when the Anthor was Professor
of Mathematics in that establishment ; and it waa therefore writhen, not a8 o
regular amd complete treatise on Trigonometry, but as an outline to be Glled up,
and illustrated crally in the Leéctures, I was reccived, howeves, by other
readers in a more fuvourable manner than the Author eculd have anticipated
from e natore and form ; and, in sovsequence of this, lio has been induced,
in the subssquent oditions, to make varions alterstions, and, it is hoped, im-
provements. The investigations, though still coneiss, are given at such length
as to be easily understood by readers of ordinary talents and abfainmoents;
ani varions interesting additions are introdoced, some from the best recont
works om the mbject, and others that have otcurred to the Anthor himaclf,
OF the latter Kind aro the improvements in the numerical resoluting of tri-
angles, cstablished in Nos. 57, 58, 73, and 74, snd cxomplified in Nos. 62, 63,
and 110; which, with the modes of operation previonsly known, scom to render
the pubjeet as simple and casy as can be desived, In the present edition, also,
a schollum of eonsiderablo intereet will be found at the end of the third séckion :
and the last four pages of the ninth seetion enntain some curions propositions
in Bpherical Geometry, most of which the Author balievas to be new.
. It has besn evorywhars the aim of the Aathor, to comprise n a emall com-
pass much oseful and interesting matter; and, whatever may be the imper-
fections of the work, he trusts that the person who shall make himselt well
wequainted with what it contnins, will find it easy to sequire & knowledge of
ull that i3 yet known in Trigonometry, and to apply it in Astrosery, and
other branches of sclenes,
ﬁlthﬂprmmteﬁ:tmn,ﬂmsmes,langmﬂu,&n.mdaﬁm]“mmnnm-
bers or ratios. This mode of representing them has been in use for some
time in the Ubiversity of Cambridge; and it is attended with consideralde
advantage, particularly in the application of Trigonometry in Natural Phi-
losophy. Should any persons prefer the common mode, they may. have
recourse to the Note at the end of the volume,

Cllasgor College, July, 1544,
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ELEMENTS OF TRIGONGMETRY i

I.—GENERAL PRINCIPLES.

1. Tacn of the four parts into which a eircle is divided by two dia]
meters intersecting each other at right angles, is called a quadrant.
If ono of the four right angles be divided into 80 equal parts by radii
of the circle, each of the parts iz called a degrae. The parts into
which these radii divide the arc of the guadrant are (Eue. IIT. 27)
all equal, and they sre thercfore called degrees of the cirele. A
gixtieth part of a degrec is called a sminute; aud a sixticth of & minute,
& eecomd.t  Degroes, minutes, and seconds are denoted by the charge-
ters, D : "

E*Itmp:mdbj'mmrs:mgmmehj that.thﬂmmumfemmead‘" Ve,
different circles are proportional to their radii; and that, in the same -

cirele, angles at the centre are proportional te the ares on which thoy
stand. Henne, if from the vertex of any angle A (fig. 1) a= cenire,
two circamferences BCD and B'CIY, be described, cuttivg one of
the lines forming the angle in B and B, and the other in € and &,
the ratio of the are, BO, to its radins, AR, is equal to that of the
other arc B'C’ to ita radius A1¥. This roadily follows from the prin-
ciples stated above: for, since, by No. 1, and Bue. L 13, cor., all the
mg;]csnbaut&ammtmﬂﬂuﬂ we have, by the secoud of those
principles,
B A B A BO B

BCD=5607 ™ FoD = o005} YU Beh= BoD

* I'RieoxoNETRY, in its primitive meaning, is that brasch of mathemutical
wmqvhhhddmnmmrﬁnnmur of a triangle from others that
are known, It is of two Kinds, Flane a : the former treating of
mﬂngiuﬂmbedmalmemdﬂn of thoss on the sarface
sphere. The principles of trigonometry, bowever, are now of far more gene-
ral application, furnishing means of investiation in almost overy branch of

t Iwu& mmi:fmhl"mh warks on mn;g:mntlrw, the centesimal division i
adupted instead of the sevagesimal; the right angle, and consequently the gua-
drant, being divided into 160 degmeq. dagr%f'mtolm mln'l.lhxr mﬂqﬂu
minute, nﬂn 104 seconds. Thiadn-isi.m however, is likely to fall into disase.



2 DEFINITIONS AND ILLUBTRATIONH.

Also, by the first principle, we have 'Hf]:?: B’fﬂl'}r‘

Multiply the members of this equation by those of the preceding, and
thero will be obtained 2 = P, whioh is the property above stated.
Hencs, if we assume any radius, and call it r, and if we denote the

corresponding arc bys, - will be always the same for tho samo angle,
r

whatever may be the magnitude of r {and since 5, and consequently,
:7, ia proportional to the angle, whatever may be its magnitude, ;

hwﬂlhnnWMmmmuImJMgiem.‘.

3. If an anglo bo taken from & right angle, or an sre from & qua-
drant, the remainder i= called the complement of that are or angle,
From this it follows, that if an angle or arc excesd 907, its compls-
ment, is negative, )

4. If an angle be taken from two right angles, or an ar: from a
semnicircle, the remamder is callad the supplement of the angle or are.

3. The straight line joining the extremities of an are, is called ita
chord.

6. Tf from the vertex of any angle A (fig. 2, 4, 5, or 6) a cirelo
he described with any radivz, cutting the lines forming the angle in
two points, B and C, and through one of thess points C, a siraight
hine be drawn perpendicular to the other line AB, and cutting it in
D; tho ratio of the perpondiculsr CD to the rading AC, that is, the
numbor obtained by dividing the perpendicular by the radius, is called
the sine of the angle A; and if T'B be divided by the radius, the
quotient i callpd the versed sine of the same angle. These, for
tho sake of abbrevistion, are written sind, and versin A, or va A.
Heuce, calling the radius », and multiplying by it, we get CD=
rain A, The sine of an arg iz evidently the ratio of half the chord of
ite double to the radius,

* Henee, if # and » be equoal, the angle becomes 1; and we thos see, that in
thix mede of measuring the augle which i the onit, is thut which has
the cireular are on which it etands equal to the radius of the eirele. Now,
this angle is 57" 1T 448, or 2082648, nearly; =5 is found by the following
An 314159285 1 o 180° £ 5TV LT 448 the semicircomference of the
cirele radins is 1, belng 8141502688, (Hee the Author's Di and
Imtegral Calealus, page 41.)  Henee, if the radius of a sircular soctor were
12 inches, and its aro 35 inches, we shonld find its angle to be 118° 217 583,
by mumltiplying 57°, &e. by 35, and dividing the produet by 13,




DEPINITIONS ARD ILLUBTRATIONS. 3

7. If through the other point B another perpendioulsr to the same
atraight Yine, AB, be drawn, cutiing the other line AC produced in
E; the ratio of the perpendicular BE to the radins AB is called the
tangent of the angle A ; and the rativ-of the hypotenuze AE to the
radius is called tha sevant of the same angle. These, for abbreviation,
are written, tan A and sec A.  Hence, by multiplying by the radivs,
wo pot BE=vtan A, and AE =—rsecA; so that, by taking along
with these the expression found at the end of the last No., we have
the three formulas,

CD=rsinA...(¢), BE=rtanA...(b), ~~v AE=rsecA...(c).

8. Tho ¢orine of an anglo is tho sine of it complement. In like
monner, the soversed sine, cotangent, and ecosecant of an angle are
respectively the versed sine, tangent, and seegnt of its complement.
1lenve, since sn angle is the complement of its complement, the cosine,
cotangent, &e. of the complement of an angle are respectively ifs sine,
tangent, &c. For hrevity, the sine, versed sine, tangent, and secant
of the complement of an angle A ave written cos A, coversimA, or
eovs A, cot A, and cosec A%

T now BA be produced {0 meet the cireumferenco again in F, and
the dismetsr GFI be drawn perpendicular to BF, the anple CAG will
{No. 3) be the complement of A. Thawing, therefore, CK and GL
perpendicular to (i H, and producing A€ to mest GL in L, it follows
from the last two Nes., that if CK, or its equal AD, be divided by
the radius AC, the guetient will be the sine of CAG, or the cosine
of A; and that, in like manner, f GK, GL, aud AL be divided by
the radins, the quotients will be covs A, eot A, and cosec A. Tlence,
by multiplying by the radius » {omitting the coversed aine, as giving
& result of no value), we get the following formuolas :
AD=reosd.. (d), GL=reotA . (e), AL=roosecA.. {f).

9. I we regard the line Alias fized, while” AC, commencing its
maotion from eoincidence with AR, revolves about the point A, the
anglu A will commenes from nothing, and, by receiving continual
inerossed, Inay attasin any magnitude, however grast. Thus, the

revdiving line ( fig. 3) may take the successive positions AC,, AC,,

AC,. AC,, AC,, &c.; there being evidently no limit to the amount
of angular space deseribed by that Yine, which, like a crank in machi-

* This notation, and the corres smI\na.limdi eaE - great
rmmneneazwdmﬁwn qu;amlﬂdnt
thauhnﬁhhhtbaaymbohmhhnﬂndwapm




