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V. 4 Letter from Mr. Colin Mac Laurin,
Math. Prof. Edinburg. F. R. S. to Mr. John
Machin, Aftr. Prof. Grefh. & Secr. R. S.
concerning the Defcription of Curve Lises,
Communicated to the Royal Society on Decem-
ber 21, 1732,

Am informed that fome Papers have been pre-

I fented to the Royal Socicty of late, concerning
the Defcription of Curves, in a manner that has a
near affinity to that which I communicated to them
of old, and have carried farther fince; and thar it
would not be unfeafonable, nor unacceptable, if I
{hould fend an Account of what I have done further
on that Subjeé fince the Year 1719. The Author
of thofe Papers taught Mathematicks here privately
for fome Years, and fometime ago (viz. in 1727.)
mentioned to me fome Theorems he had on that
Subjeét ; which, at the fame time, I fhewed him in
my Papers. Some time before that, he fhewed me
a Theorem which coincided with one of thofe in
my Book, tho’ he {feemed not to have obferved that
Coincidence ; and indeed Methods of that kind,
are often found coincident that do not appear fuch
at firt fight. I am unwilling to be the Occafion
of difcouraging any thing that is truly ingenious,
and renounce any Pretenfions of appropriating
Subje@s to my {elf; but, on the contrary, wifh
Juftice may be done to cvery Perfon, or to any
Performance in Proporti’gn to it Merit ; yet I find
it
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it is fit I fhould take Precautions, left any one
fhould take it in his head afterwards to fay, ! rake
things from him which I may have bad long before
him; and therefore fhall fend you an Abftra& of
what 1 have done in relation to this matter, fince
the Year 1719.

I have fo much on this Subject by me, that 1
am at a lofs what to fend; burt at prefent T fhall
only give you an Abftract of thofe Propofitions,
which T take to be more nearly related to thofe
which this Author has offered to the Society from
the Converfations I had with him.  You know that
in 1721, I printed feveral Sheets of a Supplement
to my Book on the Defcription of Curve Lincs,
which I have never yet publithed, having been en-
gaged for the moft part in Bufinefs of a different
narure, and in Purfuits on other Subje&s fince
that time. 1 fhall firft give you an Abftra& of that
Supplement, as far as it was then printed, and fha!l
fubjoin to this, an Account of fome Theorems I
added to it the following Year, viz. in 1722, 1
was led into thofe new Theorems by Mr. Robers
Sympfer's giving me  at that time a Hint of the
ingenicus Paper, which has been fince publithed in
the Fhilofophical Tranfadtions. I had tried in the
Year 1719, what could be done by the Rotation of
Angles on more than two Poles ; and had ob-
ferved, that if the Interfetions of the Legs of the
Angles were carried over Right Lines, as in Sir Ifaac
Newton’s Delceription, the Dimenfions of the Curve
were not raifed by this tncreale of the Number of
Poles, Angics, and Right Lines; and thercfore neg-

leGed
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le&ed this at that time, as of no ufe to me ; con-
fining my felf to two Poles only, and varying the
Motions of the Angles as you find them in my
Book. I found this by inquiring in how many
Points the Locus could cut a Right Line drawn in
its Plane, and found, by a Mcthod [ often ufe in my
Book, that it could meet it in two Points only.

Having found then, that three or more Poles,
were of no more Service than two, while the In-
terfeQions were carried over fixed Right Lines ; [
thought it nccdlefs to profecute that Matter then,
fince by increafing the Number of Poles, my De-
fcriptions would become more complex without any
Advantage. Butin fune or July, 1722, upon the
Hint 1got from Mr. Sympfon of Mr. Pappus’s Po-
rifms, I faw that what he has there ingenioufly de-
monftrated, might be confidered as a Cafe of the
above-mentioned Defcription of a Conick Seion,
by the Rotation of any Number of Angles about
as many Poles; the Interfections of their Legs, in
the mean time, being carried over fixed Righit Lines,
excepting that of two of them which defcribes the
Locus. For by fubftituting Right Lines in place of
the Angles, in certain Situations of the Poles and
ofthe fixed Right Lines, the Locus becomesa Right
Line; as for Example, in the Cafe ofthree Poles,
when thefe three are in one Right Line, in which
Cafe the Locus isa Right Line, which is a Cafe of
the Porifm.

*T'was this led me to confider this Subie&t anew;
and firft 1 demonftrated the Locus to be a Conick

Scétion algebraically ; and found Theorems for
T 2 drawing
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drawing Tangents to it, and determining its Afymp-
totes. 1 alfo drew from it at thar tuine 2 Method
of defcribing a Conick Sedion through five given
Toints & This encouraged me ro fubftitute Curves
for the Right Lines, to fee if by this Mcthod ! conid
be enabled to carry on my Thecrems about the De-
fcriptions of Lines through given Points to the
higher Orders of Lines. Some of the Theorems I
found at that time, I now fend you. In Novem-
ber 1722, looking into Sir Ifaac’s Principia, i faw
that the Defcription of the Conick Section by three
Right Lines, moving as above, about three Poles,
could be immediately drawn from his 2oth Lemma,
which itfelf is a Cafe of this Defcription. This gra-
dually led me to feck Geometrical Demonftrations
for the wholc, as far as-it related to the Conick
Se&ions. T {end you fome Leaves -of this Paper
dated at Nancy, November 31722, Since that time,
1 have not added much to this Subject, but what
refates to the-drawing Tangents, determining the
Afymptotes,and the Funéta ‘Duplica, or Multipli-
cia of thefe Curves. | confidered it the lefs, thac.I
did not find it more advantageous in any refpeéts,
than the Method 1 had confidered in my Book, or
more -general,

In 1727 I -added to a-Chapter in my Alacbra,
which is very publick in this Place, an Algebraick
Demonltration of the Locus, whenithree Poles are

employed ; and the Method of dcfcribing a Conick

3 The Paper on this Subject I have, is dated Tuly 31, 1722, at Sea,
being then in my way to Loadon, going for Cambra_y.

Scction
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Section through five given Points, fubjoining at the
fame time, that if more Poles are employed, and
Angles or Right Lines, the Locus was ftill a Conick
Section ; which I thought was a remarkable
Property of the Conick Sections not obferved be:-
fore.

Thefe Things I intended to put in order, and
publifh in the Supplement to my Book, a Part of
which has been printed fince the Year 1721, 1
have in my view alfo to give feveral other Things
in that Suppiement ; two of which, I fhall only juft
ihention at prefent, becaufe I believe they are fo-
reign to the prefent Affair. I {ubjoin a Problem
determining the Figure of a Fluid, whofe Parts are
{fuppofed to be artracted to two or more Centerss
and a Solution of a general Problem about the Col-
lifion of Bodics.

The Author of the Papers given in to the Royal
Society, will not refufe that I thewed him the
Theorems, I now fend you, in 1727. He owned it
laft Summer at leaft: I am to publith thefe ver
foon. Whether he has carried the Subje@ farther,
I leave to the Judgment of the Gentlemen to whom
they were referred.  As to the Demonftrations, it
would take fome time to put them ina proper Form
to be publithed. You who havefo nice a Tafte of
Demonftrations, will eafily allow, thac it ought not
to be done jn a hurty. 1 could fend thofe that are
Algebraick eafily ; but do not care ro fead thofe that
are Geometrical, till I have leifure. I could not
have been called. to this in a ‘worfe Seafon of the
Yecar than now, when I begin my Claflgs, and have

few
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few Minutes in the Day my own. I ought to make
an Apology for this long Letter; but thoughr you
was the Perfon of my Acquaintance moft proper to
fend this to. 1 am, with great Efteem,

S IR,
Zour mofl obediens

moft humble Servant,

Colin Mac Laurin.

An Abftraft of what has been printed fince the
Year 1721, as a Supplement to a Treatife con-
cerning the Defcription of Curve Lines pube
lifbed m 1719, and of what the Author pro-
pofes to add to that Supplement.

LY N the firft Part of the Supplement, there is a

I general Demontftration given of the Theorem,
that if two Lines of the Orders or Dimenfions, ex-
prefs’d by rhe Numbers 7 and #, be defcribed in
the fame Plane, the greateft Number of Points in
which thefe Lines can interfe¢t each other, will
be mn, or the Produ&t of the Numbers which
exprefs the Dimenfions of the Lines, or the Orders
to which they belong.

II. In the next Part, Theorems are given for
drawing Tangents to all the Curves that were de-
fcribed in that Treatife by the Motions of Angles

upon
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upon given Lines. Their Afymptotes are alfo de-
termined by more fimple Conftructions than thofe
which are fubjoined to their Delcriptions in that
l']I‘reatife. Of thefe we fhall give one Inftance
ere,
Suppofe the invariable Angles (Fig. 1 and 2)
FCG, KSH, to revolve about the fixed Points or

K FE K{VE v
Fio. \ // B Nﬁg.%
R=RgPA o \
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A4 s\ /
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K .

Poles, C and S. Suppofe the Interfe&ion of the
two Sides C F, S K, to be carried over the Curve
B Q M, whofe Tangent at the Point Q_is fup-
polcd tobe the RightLine A E; and let it be re-
quired to draw a Tangent at P to the Curve Line
defcribed by P the Interfection of the other two
Sides C G and S H.

Conflruction. Draw Q T conftituting the Angle
SQ T, equal to C Q A, on theoppofite Side of SQ,
that Q A is from C Q; and let Q T meer CS (pro-
duced if neceffary) in T.  Join P T, and conftitate
the Angle CP Nequal to $ PT, on the oppofite
Side of C P, that P T is from S P, and the Right
Line PN fhall be a Tangent at P, to the Curve de-
fcribed by the Motion of P, which is always fup-
pofed to be the Interfectionof C G and S H. -

2 ae
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The Afymptotes of the Curve, defcribed by P,
are determined thus. Find;as in the abovementioned
Treatife, when thefe Sides become parallel, whofe
Interfe@ion is fuppofed to trace the Curve ; which
always happens when the Angle CQ S becomes
equal to the Supplement of the Sum of the invaria-
ble AnglesF C G, K S H, to four Right ones, be-
caufe the Angle C PS then vanifhes.  Suppofe (in
Fig. 3 and 4,) that when this happens, the Inter-
fe¢tion of the Sides CF, SK is found in Q.

Conftitute the Angle S Q T equalto C Q A, as
before, and let QT meet C Sin T. Take CN
equal to S T, the oppofite Way from C that S T
lies from S. Through N draw D N parallel to C G
or S H, which are now parallel to each other, and
D N fhall be an Afymptote of the Curve defcribed.
by the Motion of P.

If in place of a Curve Line B Q M,a fixed Right
Line A E be fubftituted, then the Point P will de-
fcribe a Conick Section, whofe Tangents and A-
fymptotes are determined by thefe Conftrucions.
In this Supplement, it is afterwards thewn how to
draw the Tangents and Afympotes ofall the Curves

which
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whichare defcribed in the above-mentioned Tireatile
by more Angles and Lines.

I1I. The fame Mecthod is afterwards applied for
to draw Tangents to Lines defcribed by other Mo-
tions than thofe which are confidered in that Trea-
tife ; of which the following is an Inftance, Sup-
pofe that the Lines C Pand S P revolve about the
Poles C and §, fo that the Angle ACP bears
always the fame invariable. Proportion to A S P,
fuppofe that of » to #. In the Line CS, take

Fig.5

the Point T, fo that ST may be to C T in that
fame Proportion of 72 to #; and this Point T will
be an invariable Point, fince C Tis toC S, as m— »
to n. Draw T P, and conftitute the Angle SP N,
equal to C P T, {othat P Nand P T, may lie con-
trary ways from S Pand C P, and P N thall be a
Tangent of the Curve delcribed by the Motion of
the Point P.  Several other Theorems of this kind
are fubjoined here.

IV. After thefe, Lines or Angles are fuppofed to
revolve about three or more Poles, and the Dimen-
fions of the Curves with their Tanggnts and A-
{ymptotes arc determined. Suppofein thefirlt Plage,

U that



thatthe three Poles
areC, S and D, and
that Linies or Rulers
CR, SQ, QDR,
revolve about thefe
Poles. The Line
which revolves a-
bout D, ferves only
to guide the Motion
of the othet two, {o
that its Interfeétion
with cach of them being carried over a fixed Right
Line, their Interfection with cach other defcribes
the Locus, whichis fhewn to be a Conick Seion.
The Interfection of QD R with S Q, is fuppofed
to be carried over the fixed Right Line AF; the
Interfection of the fame QD R with CR, is {up-
pofed to be carried over the fixed Right Line AE;
and in the mean time, the Interfection of the Right
Lines S Q, CR, that revolve about the Poles S and
C, defcribes a Conick Se&ion.

This Conick Section pafles througl the Poles
Cand S; andif you produceD Cand D §, till they
meet with AQ and HR in F and E, it will alfo
pafs through F and E: It alfo paffes always through
A the Interfection of the fixed Lines Q F and ER;
from which this eafy Method follows for drawing
a Conick Section through five given Points. Sup-
pofc that thefe five given Points are A, F, C, S and
E : Join four of them by the LineS AF, F C, AE,
E S, and produce two of thefe F G, E S, till they
meet, and by their Interfetion give the Point D.
Suppofe infinite Right Lines revolve about this

Point
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Point D, and the Points C and S, two of thofe that
were given, and let the Interfections of the Linere-
volving about D, with thofe that revolve about C
and S, be carried over the given Right Lines A E,
C F; and the Interfetion of thofe that revolve a-
bout C and S with each other, will, in the mean
Time, defcribe a Conick Section, that fhall pafs
through the five given Points A, F, C, S and E.

It is then thewn, that when C,S and D are taken
in the fame Right Line, the Point P defcribes a Right

Line ; as alfo when C, Sand A are in the fame
'-Right Line; which alfo follows from what is de-
monftrated in that very ingenious Paper concerning
Pappus’s Porifms, communicated by Mr. ,Symffofi,
Profeflor of Mathematicks at G/z/gow publifhed in
the Phil, Tranf. Ne. 377. ‘

In the next Place it is thewn, that if four Right
Lines revolve about four Poles C, S, D and E, and
thofe that revolve about D and E, ferve only to
guide thofe that revolve about Cand S; fo that Q
and R, the Interfeétions of that which revolves a-
bout D, with thofe that revolve about E and S, be

carried over the fixed LinesABapd AF ; andM the
U 2 Inter-
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Interfection of that which revolves abour E with
that which revolves about C, be carried over a
third fixed Line BF, then the Interfe@ion P of
thofe that revolve about C and S, will, in the mean
time, deferibe a Conick Seflien, and not z Cun?é
of a higher Order. The Conick Section degene-
rates into Right Lines, when CP and S P coincide
at the fame time with the Lire C S, that joins the
Poles C and 8, as in the preceding Defcription
which coineides again with what is demonftrated in
the abovementioned ingenious Paper.

After this it is fhewn generally, that tho’ the
Poles and Lines revolving about them be increafed
to any Number, and the fixed Lines over which
fuch Interfe&ions, as we defcribed in the two laft
Cafes, are fuppofed to be carried, be equally in-
creafed, the Locus of the Point P will never be
higher than a Conick Section: That is, leta Poly-
gon of any number of Sides have all its Angles,
one only excepted, carried over fixed Right Lines,
and let each of its Sides produced, pafs through a
a given Point er '
Pole, and that one
Angle which we
excepted, will ei-
ther defcribe a
ftreight Line, or
Conick Seétion.

Thus if a hexa-
gonal Figure L Q
R P M N, haveall
its Angles except-
ing P carried re-

fpeQively
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fpectively over the fixed Right Lines Az, B 4, G g»
H 4, K £, the Point P in the mean time will defcribe
a Conick Seétion, or a Right Line. The Locusof P
is a Right Line when CP and S P coincide toge-
ther with the Line CS.  All thefe things are demon-
ftrated geometrically.

V. After this, Angles are fubftituted in place of
Right Lines revolving about thefe Poles ; and it is
ftill demontftrated geometrically, that the Locus of P
is a Conick Section or Right Line.

Suppofe that there are four PolesC, S,D and E, a-
bout which the invariable Angles PCQ, PSR,
RDM, MEQ revolve; and that Q,M and R,
the Interfe&ions of the Legs CQand EQ, of EM
and D M, and of DR and SR, are carried over the
fixed Right Lines A2, B 4, and G g refpectively,
then the Locus of P is a Conick Seétion, when CP
and S P do not coincide at once with the Line CS,
butisa Right Line when CP and S P coincide at the

fame time with C S, and never a Curve of a higher
Order.

V1. Having demonftrated this which feems a re-
markable Property of the Conick Sections or Lines
of the Second Order ; I proceed to fubftitute Curve
Lines in place of Right Lines in thefe Defcriptions,
(as I always do in the Treatife concerning the De-

{cription



( 156)

feription of Lines) and to determine the Dimen-
fions of the Locus of P, and to fhew how to draw
Tangents to it to determine its Afymptotes, and
other Properties of it. I had obferved in 1719,
that by increafing the Number of Poles and Angles
beyond two, the Dimenfions of the Locus of P, did
not rife above thofe of the Lines of the Second Or-
der, while the Interfections moved on Right Lines ;
and therefore 1did not think it of ufe to me then to
take more Poles than two, fince by taking more, the
Defcriptions became more ‘complex without any
Advantage. When the Interfections are carried
over Curve Lines, the Dimenfions of the Locus of
P rife higher, but the Curves defcribed, have Punita
Duplicia, or Multiplicia, as well as when two
Poles only are affumed ; and therefore this Specula-
tion is more curious than ufeful. However, I fhall
fubjoin fome of the Theorems that 1 found on this
Subje& concerning .the Dimenfions of the Locus of
P, and the drawing Tangents to it.

1. Ifin Fig. 6. youfuppofe Qand R to be car-
ried over Curve Lines of the Dimenfions # and #
refpe&tively, then the Point P may defcribe a Lo-
cus of 2 7z » Dimenfions.

2, If in Fig. 8. you fuppofe L, Q, R, M, N, to
be carried over Curve Lines of the Dimenfions #, #,
7, 5, t, refpectively, the Locus of P may arife to
2 m » 7 st Dimenfions, but no higher ; andif in place
of Lines revolving about the Poles, you ufe invari-
ble Angles, the Dimenfions of the Locus of P will
rife no higher.

LI
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3. I then affumed
three Poles C, D .and
S, and fuppofed one
of the Angles SN L,
to have its angular
Point N carried over
the Curve AN, while
the Leg N Q paffes ¢ ao>n
always through S, as
in the Defcription in the Treatife of the General
Defcription of Curve Lines, while the Angles Q DR,
R C P, revolveabout the Poles D and C: I fuppofe
alfo the InterfeGtigns Q and R to be carried over the
Curve Lines B Q, G R, and that the Dimenfions of
the curve Lines AN, B Q, GR, are m, #, 7, re-
ipeétively 5 and find that the Locus of P may be of
3mnr Dimenfions; but that the Point Cis fuch,
that the Curve paffes through it as often as there
are Unitsin2zmr.

4.1f any number of Poles are affumed, fo as to have
Angles revolving about them, as about C and D in
the laft Article, and the Interfe&ions are carried
over other Curves, the Dimenfions of the Locus of
P willbe equal to the triple Product of the Number
of Dimenfions of all the Curves employed in the
Defcription.

5. If the invaria-
ble Angles P NR,
P M Q, move fo that
while the Sides PN,
P M, pafs always
through the Poles C
and S, the angular
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Points N and M defcribe the Cutves A N and BM 3
and at the fame time, the invariable Angle R D Q,
revolve about the third Pole D, fo that the Inter-
fe@ions R and Q _defcribe the CurvesE R andG Q ;
then the Dimenfions of the Locus of P, when higheft,
thall be equal to the quadruple Product of the Nume-
bers that exprefs the Dimenfions of the given Curves
AN, ER, GQ and B M, multiplied continually
into each other. If more Poles are aflumed, about
which Anglesbe fuppofed to move;as R D Q moves
about D in this Defcription, and the Interfcctions
ofthe Sides be ftill carried over Curves, as in this
Example ; the Dimenfions, of the.Locus of P, when
highett, fhall ftill be found equal to the quadruple
Produ&t of all the Numbers that exprefs the Dimen~
fions of the Curves employed in this Defcription.

6. Suppofe that the three invariable Angles
P QK, KL R, R NP, moveover the Curves G Q,
EL, AN, {o that the Sides PQ,KL, PN pro-
duced, pafs always through the Poles C, D, S, and
that the InterfeGtions of their Sides X and R, at
the fame time move over the Curves F K and BR;

and
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and the Dimenfions of the Locus of P when higheft,
thall be equal to the Produ&t of the Numbers
that exprefs the Dimenfions of the given Curves
multiplied by Six. 1f more Poles, with the neceffary
Angles and Curves, are affumed berwixr C and D,
as here D is aflumed betwixt C and S, and the
Motions be in other refpects like to what they arc
in this Example ; then in order to find the Dimen-
fions of the Locus of P when higheft, raife the
Number 2 to a Power whofe Index is lefs than the
Number of Poles by a Unit; add 2 to this Power, and
multiply the Sum by the Product of the Numbers
that exprefs the Dimenfions of theCurves employed
in the Defcription ; and this laft Product {hall fhew
the Dimenfions of the Locus of P when highett.

[ am able to continue thefe Theorems much far-
ther : But it is not worth while, efpecially fince I
find that there is not any confiderable Advantaze
obtained by increafing the number of Poles above
the Method delivered in the abovementioned Trea-
tife of the Defcription of Curve Lines. Can the
contrary, the Delcriptions there given by means
of two Poles, will produce a Locus of higher Di-
menfions by the fame number of Curves and Angles,
than thefe that require three ormore Poles; andare
therefore preferable, unlefs perhaps in fome par-
ticular Cales.

VII. However, 1 have alfo found how to draw
Tangents to the Curves that arife in all thefe De-
{criptions 5 of which 1 fhall give one Tntance where
three Right Lines are fuppofed to revolve about three
Toles, and two of their Interfc&tions are fuppofed

X o
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to be carried over given Curve Lines, and the third
defcribes the Locus required.

Let the Right Lines CQ, SN, D N, revelve a-
bout the Poles C, S, D, where that which revolves
about D, ferves to guide the Motion of the other
two; its Interfettion with C Q moving over the
Curve G Q, while its Interfetion with SN moves
over the Curve F N, Suppofe that the Right Line B &

touches the Curve GQ_ in Q, and that the Righe
Line A a2 touches the Curve FN in N. In order
to draw a Tangent to the Locus of P; join D C,
DS and CS, and conftitute the Angle D QR,
cqual to CQB, fo that QR lie the contrary way
from Q D that Q B lies from Q C, and let QR
meet D C in R, Conftitute alfo the Angle DN T,
equal to S N A with the like precaution, and let
NT meet DS inT. Join RT, and produce it till
it meet CSinH; then join P H, and make the
AngleC P L equal to S PH, fo that P L and P H,
may lie contrary ways from C P and S P; andP L
fhall be a Tangent at P, to the Locus defcribed by
P, the Interfection of C Q and S N,

I have
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I have alfo applied this Doctrine to the Defcrip-
tion of Lines through given Points. But .I fuppofe
I have faid enough at prefent on this Subject; and
fhall conclude, after obfervingthat in the abovemen-
tioned Treatife, I have given an eafy Theorem for
calculating the Refiftance of the Medium when a
given Curve is defcribed with a given centriperal
Force in a refifting Medium, which I fhall here re-
peat, becaufe it has been mifreprefented in a foreign
Joutnal.

Let V exprefs the centripetal Force with which
the Body that is fuppofed to defcribe the Curve, is
acted on in the Medium; let v exprefs the centri-
petal Force with which the fame Curve could be de-

feribed in a Void; fuppole z = —g—, and the Refi-

ftance fhall be proportional to the Fluxion of = mul-
tiplied by the Fluxion of the Curve, fuppofing the
Arca defcribed by a Ray, drawn from the Body to
the Center of the Forces, to flow uniformly. Let
this Theorem be compared with what the celebrated
Mathematician mentioned by that Journalift has
given on the fame Subje&, and it will eafily appear
what judgment is to be made of his Affertion ; and
fince feveral Perfons, and particularly the Gentleman
mentioned above in this Paper, teftify that I com-
municated to them this Theorem before any Thing
was publithed on this Subje¢t by the learned Ma-
thematician he names, his Obfervation on this Ce-
cafion muft appear the more groundlefs.

From this Theorem, I draw this very general
Corollary, that ifthe Curve is fuch as could be de-
fcribed in a Void by a centripertal Force, varying ac-

X 2 cordiny
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cording to any Power of the Diftance, then the Den-
fity of the Medium in any place, is reciprocally
proportional to the Tangent of the Curve at that
place, bounded at one Extremity by the Point of
Contadl, and, at the other, by its Interfe&tion with
a Perpendicular raifed ar the Center of the Forces to
the Ray drawn from that Center to the Point of
Conta&. Let A L bethe Curve defcribed by a
Force dire&ted to the Point S let L T touch the
Curve at L, andraife S T per-
pendicular toS L, meeting LT
in T, and the Denfity in L
fhall be univerfely as L T, if
the Refiftance be fuppofed to
obferve the compound Pro-
portion of the Denfity, and of
the Square of the Velocity.

Befides what I have obferved here, I propofe to
illuftrate and improve feveral other Parts of the
Treatife concerning the Defcription of Curve Lines
in this Supplement.

That Treatife requires thefe Additions and Illuftra-
tions the more, that tho” the whole almoft was new,
it was publifhed in a hurry, whenI was very young,
before I had time to confider fufficiently which were
the beft ways of demonftrating the Theorems, or re-
folving the Problems, for which this Supplement I
hope, will make fome Apology.

N. B. The following Paper, dated at Nancy,
Novem. 27, 1722, 25 that which the Author
mentions in his Letter.

SECTIO
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SECTIO L
Prop. 1. Que refpicit deferiptionem Linearum 1.

Circa Polos C, B, D, moveantur re¢te Cd, B m,
D », & ducatur concurfus crurum Bz, D 7 per reGtam

datam PG, concurfus crurum Cd, D7 per re@am
PQ etiam datam & concurfus crurum C 4, B 4 fe&io-
nem conicam defcribet.

Ducatur 7 £ parallela re¢tz B D pofitione datz oc-
currens retz B 4 in # ; jungatur P# & producatur
donec occurrat rete B D in F; atque dabitur pun-
Gum F. Quippe cum detur ratio 7 # ad 7, eadem
enim eft ac O G ad D B, ob {imiles figuras D% B G
Krmtafitq; ruadrt, ut QGad QF, dabitur
etiam ratio Q F ad QG; adeoque ob datam QG
dabitur Q F, & proinde pun&tum F & recta P F.
Cum igitur B # & C7 partes abfcindant P 7, P7,a
reétis pofitione datis P F, P Q,indatafemper ratione
erit illarum concurfus 4 in fe&tione conica per Lem-
ma 20, Lib. 1. Princip. D. Neutoni.

Si-
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Si punctum D fumatur ubicunque in reGta BF, fit-
que femper D Gad Q G utB D ad Q_F, cadem erit
{fe&io conica quam & defcribet.

Sectio conica tranfit per C, P, B & 4 complendo
parallelogrammum, P S2Q. Tranfit etiam per L
ubi re¢ta B G produta occurrit ipfi P g, ut etiam per
K ubi reta C D fecat datam P G. Unde pentago-
num P K CL B fe&ioni infcribitur, Et fi detur
quinque pun&ta C, K, P, B, L, per qua ducenda eft
fetio conica vel circa pentagonum datum CLB PK
circum{cribenda fit fectio conica producantur duo
quavis latera CK, L B ad occurfum fuum D dein
jungantur reliqua PL, P K & ducantur femper con-
curfus re¢tarum Cd, D7 ; B4, D R per rectas illas
PL, PR, & concurfus #feGtionem defcriber.

PR OP IL

Circadata pun@a F, C, G S, ut Polos- moveantur,
1e@e FQ, CN, GQ, SL & concurfus rectarum
FQ
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FQ&CN,FQ& GQ, GQ & S L, pun&a fcil.
M, Q,L, femper contingant re€tas pofitione datas
AE, BE,HL; & concurfus re&arum CN, S L de-
{cribet fe¢tionem conicam.

Occurrant retz A M, HR ipfi B Qin E& H,
Jungantur CF & G S qua fibi mutuo occurrunt
in 1, jungatur D Q _que occurrat retis C M, S L in
N&R; & fijungantur EN, & HR, erunt EN&
H R, re&e pofitione datz per Lemma 1", Quippe
cum fint pun&a F, C, D, in eadem re¢ta Linea &
concurfus reGarum F M, CM & F Q, D Q percur-
rant datas re@as, concurfus crurum CM, D Q, etiam
continget datam. Et fimiliratione cum fint §,D, G
in eadem reta concurfus reGtarum D Q, S L ctiam
continget datam.

Omiiffis igitur Polis F & G, invenienda eft curva
quam concurfus retarum C N, SL; viz. P defcribet
dum re@is CN, DN, SR revolventibus circa Polos
C,D, S concurfus re¢tarum C N, D N contingit datam
EN& concurfus retarum S R, D N contingit da-
tam H R, eam vero feGionem efle conicam ex Prop.
precedenti eft manifeftum.

N. B. The Papers referred to were publifbed
in a little Trearife entituled, FExercitatio
Geometrica de defcriptione Curvarum.  Lon-
din. 1733. 4Fo.
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