£58 DIVISION OF CIRCLES AND ELLIPSES. TRACT 14,

would still hold good, if A® were any other diameter of the
ellipse, inst ead of the axis: describing on the parts of it semi-
ellipses which shall be similar to those into which the diame-
ter AB divides the given ellipse.

10. And further, if a circle be described about the ellipse,
on the diameter 4B, and lines be drawn similar to those in the
second figure; then, by a process the very same as in Axt. 4,
¢t seq. substituting only semiellipse for semicirele, it is found
that the space

pa 1sequal to the similar ellipse on the diameter B,

rars is equal to the similar ellipse on the dipmeter BF,
RS 1s equal to the similar ellipse on the diameter A,

or to the difference of the u.'“-ll):-u.-\ on BF and BE H
also the elliptic spaces - - - ra, Pamrs, Rs, TV,

are respectively as the lines - =g,

H bc, AD,

the same ratio as the circular spaces. And hence an ellipse
i3 divided into any number of parts, in any assioned ratios,
in the same manner as the circle is divided, namely, divid
the

X15, OY any l:ILllt'.l'Z"i' in li‘ll‘ same 11|.1||1|{_‘1":|][¢f on []“' l:;n-:-‘.

ne simHar semiellipses,

AN

thematica, published in the

year 115, e gll. I'he probiem 1s as follows.

To find whether th vy such fixed
noint &, in the radius 8p }'c bia

L any

is line
r radius
AD and the gua AB, propor-

1
tionally in the two points ¥ and @; viz. so

that ¥ shall be to Be in a constant ratio,
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~—Put the radius 4D or DB = 7, DE = ar, the ar¢

/, and pr =v. Now,ifz to v be a constant

ratio, then

ant ; and the contrary.

Sk R
But, by simi JIGH=1 ::

ED = @r:DF= ————<———— = v; the fluxion of which is
ar - \)U"' =)

=w; putting w=,/(r* — y?) = DR ; also

4 - T
Y=y Hence then 2wt =it ars
(e
r*-ar - et S 5%
T S Gl e ——: which is evidentlya variable
wiar 4-w) {_m‘ k- .

ratio. Therefore there is no such fixed point £, as that inen-

tioned in the problem.

Corollary 1.—Hence then it appears, that the common

method of finding the side of a ]11_1]_\'

ron inscribed in a circle,
by drawing a line from a certain fixed point g, through rand

G, making AF to Ac as 2 is to the number of sides of the poly-

aon, ik not l'I]l‘!'H”\' true.

o
o

Corol. 2.—But such a point £ may be found, asshall render
that construction at least nearly true, in the following man-
ner. Suppose the line Era to revolve about &, from B to A:
at B, the arc B and the line pr arise in the ratio of BE to
DE; and at A they ave in the ratio of BA to AD or DB ; there-

fore make these two ratios equal to each other, and it will

atios in all the inter-
mediate points, or situations, will be nearly equal: thus then,

determine the point g, so as that the

BE :DE:: BA: AD::p : 2, making p = 38:1416 ; or BD : DE

. 2 o
1:p—2:2; hence DE = . , X BD = 1152 BD = . BD
e taken to DA as7 to 4; then

very nearly. If, therefore, nr

any line drawn from g, to cut the diameter ac, and the semi-

circumference ABc, it will very nearly cut them proportions
ally. 'Therefore, if a polygon is to be inscribed, or if the

whole circumference is to be divided into any number of

equal parts; first divide the diameter into the same number

§ 2

e A T
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of parts, and through the 2d point of division draw EFG, SO

will ac be one of the equal parts very nearly.

2 being equal to 4/3 nearly,
¢

1, the point e will be found answering the same purpose as

Corol. 3.—The number 17

pE be taken to pa as 4/3 to

for 43 = 1'732; therefore,

before, but not quite so near as the former. And here, be-
cause DA : DE :: 1 : /3, therefore pE is the perpendicular
of an equilateral triangle described on ac. Hence then, if
with the centres A, c, and radius Ac, two ares be described,
they will intersect in the point E, nearly the same as before.
And this is the method in common practice ; but it is not so
near the truth as the construction n the 2d (\n‘n”::!'\\'.

Corol. 4.—Hence alsp a rioht line is found l‘tjl'.::.l, to the arc

of a circle nearly  for 8G is = 22 pF nearly. And this is the

h Archimedes gave for the

atio'of 11 to 7, whic

SN

ratio of the semicircumference to the diameter, or 22 to 7 the

ratio of the whole circumferénce to the diameter. But the

proportion is here rendered ge for any arc of the circle,

ON PLANE TRIGONOMETRY WITHOUT TABLES.

'uE cases of trigonometry are usually calculated by means
|

of tables of sines, tangen

ts or secants, either of their natural

But the calculations may also

be made without any suclt tables, to a tolerable degree of ac-

|'41'|1'|5|u_".'.\> or their l”_fl‘.::',"\'

'y, by means of the theorems and rules contained in the
following n:'n];{.\.~i‘._]m|s and corollaries.
PROPGSITION.

If 2¢ denote a side of any triangle, a the number of degrees

ed in its opposite anele, and » the radius of the circ
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