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> HERE is 16 moral L
D l’nnaple more_cer~-
L= ‘qain, plain, and in.

‘controvertible. than this, thas
itisa Gad-ldce Thing to do Good
. . a2 R 7



- 20 Mankind; - })F which divine
Quality -your Lordfhip’s noble
.. Anceftors are honourable Ex-
amples and Inflances. ~ * -

- WHEN Ireflecton the great
‘Services done to- the learned
~World, by the moft elaborate

. Perfogmances of that'very lear-
ned and - worthy Gentlerhan
| fobn Napser Baron of Merchi-

~ ftom, wholkc Praifes, forhismoft
ufeful and wonderful Invention -

 of the Logarithms, _befides his
“other Improvements in fofid

- Knowledge,: deferve to be cele-

~ brated to all Ages; I cannot
but. think my felf obliged:to
commemorate the Merits of {o-.

greata Man, and beg this{mall-

. 5: '.’ :



ol
- F(ay may obtain the Favout and
l’atrona%e of your Lordthip his
| ‘gre[eg; ineal” Reprefentative :. .
And I am the more encouraged.
to fhelrer this thort Treatife un-
.der your Lordfhip’s Protettion,.
that I am affur'd of your Good-
nels, and that your Mind dif=- -
tovers noble: Endowments fu--
 periot to your Years.. . . -

- YOUR Lordhip’sFamily has:
not only adorn’'d our Country
“with Men of eminent Learning
-and Knowledge inits Lawsand
_Conftitution, {o.that they were
juftly thought worthy to be Se<~
nators- in our College of Ju--
- ftice; but has likewife afforded . -
us noble Examples of true For--
" Cag. Lt

b
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- titude, real Honour, and the
moft diftinguifh’d Loyalty, by

~ boldly efpoufing the Rightsand

Puavileges of their King and

- Country, when groning under

the Preflure of the worft of
Times: Particularly that wor-
thy Patriot, Aichibald Lord Na-
pier, {uffered Imprifonment, and

" the greateft Hardthips, . for

A

clofely adhering to the Inte~
reft: . of his Sovereign - Kin

Charles 1. of blefled Memory,.
and endeavouring with a true.

© . Chriftian Courage to fupport

his.ﬁnkil,i% Country : And his:

‘Son _drchibald Lord INapier

(in no refpe& inferior to fo.

reat a Father ) was forcd at.
tghe end of an.unfuccefsful V,V?l_.l;.4
— e e s e e (Q .
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S pur

 to retire to Holland, to fhelter

~ himfelffrom the cruel Violence
of the then prevailing Powers.

- YOUR Lordfhip’s Father, the
worthy and honpurable . Sir
William Scot of Thirlftane, Ba--
ronet, . is-{fo well known to bea: .
Gentleman of fuch. Probity,
Love to his Country, polite
Learning, . and. complete: Ac--
complifhments, and’ to-have.
-taken fuch extraordinary Care:
of your Lordfhip’s Education:;-
that his Memory will be always .
‘dear. to all. that havé had the - -

Happinefs of his-Asquaintance..

MY Lbrd,"'after‘what:l.haVe-; |
faid of fo great Examples, and.-
S a4. f@’



SRR . !
fo worthy ef Imitation, I fhalk
. ‘only add my hearty Wifhes yow
may not'only ‘equal,’ ‘but - ( if
- poflible ). even exceed them ;.
~ which cannot fail to render
-»you the Favourite of Heaven,.
“and the Darling " of Mankind..
Lam with the utmoft Refpect,.,

My LORD,
. Your Lordthip’s. .
moft obedient.and very-

~ humble. Servant,, .

P

' GEORGEPIRRIE:
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PREFACE

P HE enfuing Treatife s de
e * fign'd. 10.4e a fhors, plain, and
' 4 clear: Imtroduction. 10 the

~ Laws of Motion and centti- .
petal Forces for the Benefit of Youth, and
my-own private Ule in’ Teaching. Itss
al[o partly intended. for a Confutavion:of @

il Baak publifbed lafy. Year; which bas
late recervd a feconddetmn, Intituled,
Remarks upon the. Newtonian. Philofo-
. phy, . by George- Gordony “What ‘this

“QGentl emm thésAuthor,ordis Chgraerin:
~ehe:World apds, AL » mub} Weder. certainly
) lam:, 1ill .the fecmd " Edition.of bis Book

came.



Lok
" came -abioad with a large Preface,. whichk’
the firlt entirely wanted: And the Truth ‘
is, 1.was apt to.think wish- others, that
the Name svascounterfeity thongh noto I
find the contrary. In his Preface be com--
plains beavilyof very bard Uffe froma

\

Set of Men, whofe Interefi ( be [ays ) it is
20 [upport the Newtonian Philofophy, and -
who bave indufirionfly endeavour'd to
Jubprefs . bis Book, and binder every Body
« . from buymg ot veading it, by decrying it in
- all Companies, and vilifying bimfelf as an
 emterprizing Fool, And-this, be thinks, .
-. they bavve done, becaufe they are not able -
- t0. anfwer bis. Arguments: .For fince Mr. .

* ordon bas with no [mallAfJurance and
- Confidence written bis- Book againft the
- Newtonian- Syftem, it [eems be is really
. per[waded; that-it is impoffible. to confute
- . awbat be -bas advanced to-overthrow that :
- Syftem; and is - therefore -in bis' Preface -
"+ (wwbich, by-thé-way; is not very civil to..
- fome learn'd - Men) extremely preffing for -
.‘dn - Anfwer. Bis. Attempt is boldy and
. bil Book manag'd-woith oo listle. Refpett-
- tawardsiwa fo great -Men a5 Sir It
- T Newten..

LA b~
. L 3
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A b
Newton and Dr. Gregorys therefore the
\Arguments be brings againft them, and the
sncamparably bef} S;ﬁm of natural Pbhi- -
la[:fby that ever,the World was blefi with,
~ bad need be very (irong and conclufive 5
and yet, in my Fudgment, they are only
the moft cunming and fubtil Piece of Sophi=
. fteythat ever wasformed on a Phyfico-ma=
“thematical Subject, His Wayof reafoning
Aoes indeed, infeveral Places of bis Book,
~ carry. avery gecx}w Shew and Appearance’
Coof £erfe‘c’f emonfiration;.” and. though
Jtark naught at the Bottow, 1dsubt not but -
St bas amufed many, and even mifled
Jome inso bis Mftakes. 1 bavve therefore
 ‘thought it proper_to take bis Werk [o far
totafk, as plainlyto lay open the Weakne[s;
Cheat, and Fallacy of its main Strengih in-.-
a few Scholies-and Corollariegaf the fol-
- lowing Traét, not reckoning it worth while
“to give a more large and direct Ann
ereﬁ- : . . g
~ Mr. Gordon,, by the Title Page of bis.
Book, was obliged to fhew the Fallacies. .
“of Sir I Newton’sgnd Dr.Gregory’s ma-
thematical. Demon(irations, which be bas,
' ®. T - quite-



o B U g
’ }m’t: omitted -to do. Had be fhorwn the
ophiftry but of fome few of them, I dare
xenture 1o, [ay, nay pofitively 1o affrmi,
- shat this wouldbavedomebimaftly move
* Bervice than all bis fine Demonfirations s
-tnd would kavve made bis ‘Book pafs inthe -
- World, and procur'd its Sale, in Spite of
all the Oppofition it could bave mes with
from any Party whatfoevver. If be -thinks
fit; be.may attempt this in a third Editions
- and sf be do any Thing this way to Purpofe;
I cannet doubt but be will be perfwaded,,
that 1 bawve' binted a Method 1o bum, ef
fe€tually to ruine the Reputation of the.
Newtonian Pbilo[ogeby, beyond any he bas.
" yettried. But this, Fbelieve, be will find to be -
: %gfbnrdsﬁ Task be ever undertook 1n bis-
» ifé. . '
1 do newpresend that much of the enfiiing -
.~ Work is new except the Method and Or-
ders But( yet befides the forelatd Scholies.
and-.Corollaries, and- fome . Things that,
Lihink, 1 ha'z;i[}t in a better Light than.
auy bas done before) [ome. [mallk Part is my-
own, and perfectly new, as particularly. |
Prop. 28, 29,30, 3.,1’.34§;‘~wb";‘i”iwi :
g b

[ . _ - - {

|
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« kope, I bawe clearly demonfirated the Pof- -
 fibility that a Bodymay, by, ajmjeiﬁlg and
a Centripetal Foice - conjoipied, move in g
Circle, or any other Curdeahat is concave _
to the Cemter of the cemripetal Force :
Which Poffibility bas ever bitherto been
- Juppofed byall, andcontradicted by none 1
_know of befere Mr. Gotdon, bat never
plainly demonfirared by any. - At the End
of this Tract, 1 bavve given afull and clear
. Demonfiration of a fhurt Way of arguing,
often ufed by the incomparable Newton-
“and bis Followers, which, I beliewe, is
new, and no where elfe t0-be found, [
Jubmit the whole-to the Fudgment of the
- candid Reader, boping that be will eafily
. pardon or averlook any light Slips dnd Oer<
figbis ke may chance to meet with, ~ -

ADVERTLSEMENT: -

AL L Parts of the Matbématick: aré
taught by the Author at his Houfe'
wlicar the @rofsin Edinburgh, ~ 4

v P 4
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A SHORT .
T‘R»EiA.IflffE

OF

Thc Gcncral Laws of Moncn.

’; and centripetal Forcesa

PART L.

0}‘;‘190 btws\ of Mﬁén,-"

DeriNiTIONS ‘ i
NY Portion or Quantity of
Matter or material Subftance,
‘is called @ Phyfical or Natw
val Body; -and the "Space contained by
- its- Surkace, is called |ts Magnitude m
~ Budk.
© - 2, The Motion ofa Bod; is xts {ucce[_
- five Change of Plaée.

<

3 C_dewz



. added,

. ( 3 )y :
3. CclmtyorVelomyxs an Aie&ron of
Motlon, whereby a Body-runs through |
.3 ce;ta;n Sgace in a certain Time, . -
reciion-ok.a>Body’s Motion-
isthe ﬁranght Courfe, or Path in whlch 1
the Body tends. -
: 5o An equable ot “aniforin Motion is
- that, whofe Celerityis neither increaled:
for - diminifhed, but ftill continues- thé .
fame. o -
6. An aacelerated Momn is tbat,
~ whofe Velocity is ftjll increafing,
o A retarded Motion is that, whote
Ve oc1ty is ftill decreafing. ~ -
-8, Aneqaably or sniformly- accelérated
_ Motionis that, to which in equal Times ,
&qual Degrees otCe}enry are contmgally

9 Anvguably rewded Motion iy that; .
- whofe Velocityin equal Times is always
~equally diminifhed,
- "1bs TheForge, Power, -or Q,umtx;y
of a Body’s Motion, whereby it is ablé -
to produce fugh or fuch an Effed, is:cal-
 ded ifs -Mowent; and {o-is the Force or
‘ P_ower ofa Body, whereby it -has agm-
ant 4




L (13) |
fant Tendency to move, often called igs
Moment,though ithenet ip aGual Motioy,
> 7 etk bere-be fipted, thatthe Wards,
- Moweni. angiMotion, spplied to 3 moved
Body, are: aflnmonly taken ia. the fame

" 7 kx, That which refifts, diminifbel;
- of. deftroys. Motien; is called an. Jupy-
. ingeny., Wl . , ‘

vou

L4

-

. .12, Gravitation . or Gravity is gb‘zt
. Ferce upon Bodies, ‘whereby they are
- made to move of.tend to. thngutg;*
 <of the Eptths. -~ 7«
-+ =13, .Cenivipetal Force is. that; . wherehy
- -3 Body is eonflantly sirged, or made to
., dtend - to acertain Potnt:asa @enter.: .
" ‘Whence ’tis plain, that Gravity isa
- wertain-Sort of Centripetal Force, .-
14, Aregular Centripesal Force is that,
. uwhich -always ‘3§ ssby one conftint' Rule

~

~or Law. ISR 3

15. A CenrifugatForceisthat;wherehy
-4 Body is continaally wrged from: a-cer
_-tain Point.. - ° R
* . 16, The Ceattr of Gratity of a .Bedy
. .ig that Boint -thereof, by which if the
S " A.ax " Body,
- , : :

o






. . ( 5 )

! fo the Body b to theBodies X.and »-to~
- gether ; thenthat Point £ will be called
- she common. Center of Gm'mty of thofé -

I- three Bodies X,B)D.

i  After the fame Manner, may the -

i conimon Center. of Gtavxty of four or -

¢ more Bodies be defined. .

« - 19,.QOne Body is faid to bt or firike

« directly againf¥ another, when the right
_Line in which the ftriking Body’s Center -

| of Gravity moves, pafling through the

« Point in which the two Bodies touch -

» oneanother when they meet, is perpen-

» dicular to_the Surface of the Body that is
. ftruck: But 0 bis or firike obliqueljy; -

f when the forefdid Line s oblique (and' = -

. not perpendicular ) tothe Surfaceofthe.

5 Body that. is firuck. . ‘
- "ae, The relative Veloczty o£ two Boz-
dies is the Velocity, whereby the faid:
" Bodies approach to, or recede’ from:

; one another X Which isthe Sum ofthe Vé< -

+ locities, when the Bodies movetowards.. .

** contrary Parts; and .the Dxﬁerence, ‘
- when ;owards the fame Part, o

ix 4 A R 5

. e ~
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o (6)
" 'Sowhen two Bodies Aands (Fig:
.) move both towardsthe {ame Part &,

.

“-the ‘Body A with a greater Velocity,
- and the Body's with a“léfs; the Excefs

of the Velocity of A above the Velocity
“of B, isthe Velocity whereby A and B
;Eproach together, and confequently is
the relative Velocity of the Bodies A
and 3. [If A 'movetowards s at Reft, the
relative Velocity of A and s is the fame
with the Velocity of . If ‘the Bodies
'A and B move towards contrary Parts,
Wiz, A towards ,-and'B towards b, or

- 1A towards p, and Btowards-x; the rela-

~_tive Velocity whereby a and s approach

‘to, or recede from one another, is the

" *Sum of the Velocities of Aand s.

_ax. In like Manner, the relative Mo-

~ tion ot Moment of two Bodies, i the

when towards the famie Part, "

Motion whereby the faid Bodies ap-

. proach to orrecede fromione another:

"Which is the Sum of the Moments or

"‘Motions, ' when - the Bodies move to<'

‘wards contrary Parts; and the Difference;

22, 4
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N .
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23, A perfectly bard Budy ‘is that,
which yields not inthe lesft-to a Stroke,.
rbut'keeps its Figure upaltered..

3. A foft Bodyisthat, which changes -
its former Figure by aStroke, and nevar,,
-of i xt felfrecovers it.

: 4 An_elaftick Body is tbat, which -
forfome Time yields to a Stroke, bt
yet at lak reflores itfelf to its Jm‘mtr
Figure, at leaft mearly. . -

_a5. Elafticity ox elafick -Farce mthat
Force, whereby a Body deprived -of its
-former Figure, reftares ntfelﬁtmheffame

- Figure-again. . .

26. A perfectly daﬁtde rﬂubt is that,

- - which' reftores itlelf taits former Figure, .
‘with a Force equal to that by..whichjt

- was compmﬁ’d and loft its. Figure, - -
7. Hoinegentous Bodies are Bodiesof |
the very fame Natuse, Make, and-Gon-
‘texture of Parts;. astwo Pieces of Goid,
or twao Pieces of Lead, - :

28. A wveid, free,. or empty Space, 5
*  Space thatis void of- all Matter orma-

¢ ‘teriyl | Sub&;nce ‘ o



, (&)
" 29:'If-a Body a (Fig. 5.) thoving ifi-
theright Line A B, firike againft a Iglgane
DF, and- after. the Stroke be refleéted in
‘the right Line g0 thesAngle. A is -
. called the A:;%Ie. of Incidence, and cp®
~the Angle of Refle¢tion: But moft come
" monly the’Angle:a B.E (the right Line™
3E being perpendicular tothe Plane n »)
is called the -Angle of Incidence,.and o35
‘tbe Angle of Refleltion. S
30. The abfolute ﬁmmy of-a centria-
_ -petal: Force.is its Mealure greater or lefs,
- according to the Efficacy of the Cauie that -
propagates it around from the.Ceater. :
.- - Sothe'magnetical Virtue is greater in _
‘one Magnet or Load-Stone, and lefs .in
- 33 Theacceleyating Quantity of a cen=
tripetal Force, is. the.=MéQa?ur¢ of the Ve«
locity that-the {aid Force gemerates in.a .
given Time. . ' - .
~ Sothe Virtue of the fame Magnet.is
. greater at'a lefs Diftance from it, and
* lofs at-a;greater. Diftance.. AMo .at:the
fame Diftance fiom_.the.Earth;( -the Re< |
Gitence. of the Air being removed ) all.
T — Bodies»

\




(9)

Bodzes defcend with the fame. Degree of
‘Velocity, -and fo theiraccelerating Forces
-are' équal 5 but':at - wnequal Diftances
they defcend with’ unequal, Vehouué,' »
and fo their accekmmg Forces. a:e us -
equal. B —

.'.‘: “‘" MAﬁIMS. it ':";& 27t
‘_4 N ’L »’. .A/‘

?.’"EVERY deyoerceofM:tm

will petlevere ‘inits: State of . .

- Reft, ‘or uniform Motiorr du’e&ly for

wards, unlefs it be compeli'd to change - \

¢l.‘hatSmte by fome Force: xmpre(s?d ﬁpqn
!t. H 1
3. Effedis aee ptsperhonal to thexr foh
and-adequate Cayfes. o
So if two Farces, {everally xmprefsd
upon the fame.Body, be the adequate
“and complete Caufes of two feveral Mo-

. tions, thé f{aid Motlons wxll beas the .

faid Forces. .
. 3. Equal Quant:txes of Mattcr ot h
equal Boedies, carried with the fame Ve-
locity, -have equal Momeiits or . Quaa-
tities of Monon.

< 4+ Equal



'_ ' -@antmes ot Matter, are as the Bulks

. @ Magnitude of the Strake arifes from,.

(18 ) ‘
e Eqﬁahnﬂ dmemy mzypm
O‘YJ"“& d m F
.3 Unequal a0 20 ¥ omcs;m—
' ghur. a. Mation,’ that. is, equivalent. te |
$he Differcace of the: faid Foronsy . -

6. A motion that is produced by

fe@ly confpiring Forces ( that is, fuch For-

- - ces asaGaccopdingte thefgme DireGion, - 3
and tend the very fame Way). is eqm-

‘nalent to the Sum of tigt ad Farges. -
9. Homogeneous RBedias or. thelt

" -gf the faid Bodies. ..
r & alimoﬂouhesiukadme%y ‘the one-
agamﬁ the other, the compreflive Forge:

and is equivalent to the Difference ar. |
‘Sum of the Mements, according.asthe
‘Bodies.move " towards’ the fame or.con-
-traryPares, thatis, tb tbearelmvc Ma-f
-tion or Moment: j

9. AQion and Reaflion . are alw&ys.
contrary -ind equal: Or, the Adtionsof.
" -two Bodies upon one another ase ajways-
‘equil, and have contsasy Moas- %



{ 3% ) B

S0 ¥ oﬂdBﬁﬁ’-yprefs aaother, that firk-
Bodyis equally reprefled by ‘this fecond; .
and the Dise®ions: of the- Preflures are
wwatdacmmry Rarts;; and.if oneBody
firiking. againlt - anothes, by its Force

make an alteration in this ether Body’s
Motien, then that firfi Body’s Motiosm

will’ udérgo -dn . equal Alteration ‘tos

Wards thecontrary part,by Reafonof the
Equality of their mutual Preffion. Se

if the Body a (Fig. 6.) ftrike -direly

againft the Body aemher at Reft, or mo-
»vmg more flowly towards: e, the. Body
a itk lofe a Part of its Motiontowards

'ws and the Body » will gain as much;
ghat is, B will be urged by « towards r, -
amd A will-be juft as much repreffed or -
awgedthe contraty Way towards o by =
Inlike Manher, if A and's movetowards
-one another, @iz, & towards =, and B
towatds D ; when they - meet, they
will be equally urged and. preffed by
one another tDWa(ds contrary -Parts.
- Laflly, it two Bodies A and B attraly-
*. ane adther in Proportion to their Quan-
r tmes -of Matter,” the Moments in bmx{ll
. - will



. . ( &2 ) - .
will beequal; forif 4 bedouble of 8, |

- . will bave double the Influénce upon »
- - 'that  has upon A ; andconfequently's
will move'/'towards. &'with double the
Celerity of o' towards, 3, and-the Bodies
A and s willbe reciprocally proportional
to their Celeriti¥s,. “Whence (‘as will
be’ proved . i 6 Cop: 5:Prap.”) the Mo=
- mentsofthe Bodies will be equal; and
in like' Manner," in any other Proportion |
ofatos. .. . ... ,
. " " 10, Phyfical or natural Caufesare riot
to be multiplied without good Reafon,
. So-ifone Caufe will produce a certain
. - Effe&, we:are not te allow of two for
that Effe& ::  If twq. Caufes will do as
well asthrée,we are not to allow: of three,
- andfoforth. The Reafonof this Maxim
- is, beécaufe. Nature proceeds after the
Afimpleft Meéthod ;* for furely the Great-

. - 'nels, Wifdom, and  Glory of God is .

more confpicuous in producing great and

- wonderful Effets by fimple than by ma-.
“nifold Means, T

: - Brow -

N
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-IN equable and uniform Motions of Bos
dies, if the Times be the [ame or equal 5
‘the Lengths or Spaces run thyough will be,
pr?‘ortional to the Celerities, .,
ét a Body in'a given Time run
- through the “Space A B with aCelerity, -
reprefented by c; and in ‘the fame or an -
equal Time, let the fame, or any other,
Body run threugh the Space’ v, with
"a Celerity teprelented by c. Ifay the
Line A & will be to the Line bt { both
being run through with uniform Moti- . -
~ons) asthe Celerity ¢ is to.the Celes: '
vrit{:c. ' o,
"+ For ifthe Celerity ¢ be double of the
‘Celerity ¢, -then the Space A3 run
thtough with the Celerity ¢, will be
double of the Space v & run through in
- the fame Time with the Celerity ¢¥ -
And if c be triple of ¢, then A B will
be triple of D g;-‘_Alfg, if .c be balf of ¢5

\ . —

-

77 theg
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thénwill 4 8 be halfofpe. Anduniver-

fally, whatever Proportion ¢ bearsto c,

!

" the fame Proportion does. A'B bear to

DE, W.W:D, -
“iCorollaries;

5 H EN'CE, ifthe Times of Metion

.be unequal, the Spaces run
. through A B, p Ewillnot be proportional

to the Celerities c, ¢. .

I this be denied, fuppole there be as
M'B:'D E ¢ i¢ . Thenfince (bybyp.)
.the Times “whetein the Spaces A3 and

" pE arerunthrough, are unequal: Letus
~fuppofe A B to be run through in a grea- -
ter Time than px, and fome Part of A B,

as & ¥, will be run through in the fame:

Time with b & : Wherefore ( by 1. Prop.)
there will be as AF:DE::C:c. Butyas
before, there is as AB : DE:zcCc: (-

Whenceasar : pe;: A :pE;andcon-

fequently A F = AB. WoL A -

“2. I the Spaces run througli, be pro-
.- portional ‘to the Celerities, the Times
~ of Mation will bethe fame or equal.

\

ST ré;"
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For if the Times be faid to be-un=.
equal; then ( by 1. €or. ) the Spaces
* run thro’ will not be proportional to the
Celerities, conteary to Hypothy ™ -

"Prorositron. Ik~
- Theor. Fig.8i. . . -

IN uniform- Motions, .if ‘the . Celersties
% be equal; the Spaces run thro’ will
“be proportional. to the Times of Motis.
»m. R - 1
. Suppofe a Body rum through the Space-
s:in the Time T, and another Body with
- equal Celerity run ' throughi the Space..
+ sdnthe Time #: I.{ay there willbe as 5:-
O N R T N - :
. Forit T be Double of 7, thenwill s be
double of s;..and if T.betriple,or an half
of t, fo will s be triple, or an half of s,
And univerfally, whatever Proportion.
T bears to ; the fame. Proportion will:
F}‘suéear_ to 5. W W, D.- I
L N 12
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A \Corollary: ‘
| HEN@E it the. Timei bé i the

Space,s, the Celerities. will- be
equal. -

This may be interr’d from 2 Prop. after

the fame Manner as 3 Cor. 1 Prop. was
.~ inferred. from. 1 Prop. For we may
* eafily prove, that, . if the Velocitiesbe une

equal, the Spaces run thro™ willnot be .!

proportional to the Times, whxch de-
- ﬁroys the Hypoth.

Pnorosxrzon IIP.

[’Ihor. Fig: i

YN compared- Motions, if the’ C'elerme; .
 be equaly the: Moments oy Quantities

" .of Motion of the * movved Bodies; wilk
' be as their Quantities of Matm or the
Bodies.them|elves.

Let two. Bodies o and B be-both- car- |

-~ tied with the fame Celerity c: I fay that



() -

* the Moment of  istothe Moment ofs;
as the Body A is- to the Bodys.

For if the Body A be double of the

Body s, the Body Amaybe dividedigo

two equal Parts, which moved both

_ with the Celerity c, have (by 3 Max.)
“equal Moments, each whereof is equal -

to.the Moment of 8- moved with the
Celerity c: And fo the moment of a

will be double of the Moiment of ». Inlike -
Manner, if A be triple of B, may we .

prove the Moment of A to be triple of
the Moment of 8. So alfo, if A be half
‘of B, we may prove the Moment of A to
~-be ‘half of the Moment of 8. And univer<
fally, the Body a is to the Body s, as

the Moment of A is to the Momentof

' !:«WQWQDQ - )
hake L B .

ok
1

_ Corollgries;-. -

5 A,ROM?henc‘e and 7 Max: ikthe

- Bodies be: homogeneous ; their

‘Moments will

: 1 bé dstheir Bulks or Mag<
gtgudc& M . ‘ C e

B3 2. 1f
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‘the Celerities will be equal,.

Raorosation V.,

IN : cémpat;:d X Motions,. of the fame or

' : \1
3. If th‘-\Momeugebe,as the. Bodies;

‘

equal  Bodies, the. Moments will be .

proportienal to.the. Valocities., . )

- Let two.equal Bodies o apd s.be
aoved, the former with - the, Celerity
C,. the latter with the.Celerity c. 1fay,

s the Moment of A..is to the Moment
.of B, {a.is.the Celerity ¢, to.the Cela:

- ity cs,

uppofe the Bodies A and » beime .

’ 'gll’d by two feveral Forces, that- caufe-
m to move with the Celerities c and:

¢. Since the Bodies A.and B are equal-
.in Matters if the For¢e impreft on A he
double the Force impreft on s the |

- Moment_ of ‘A /will ( by 2 Max. ) be
double the Moment of 3, and (e will ¢

-

the



- the. Celerity of A be doublc of ¢ the-

(19 )
~ Qelerity ofvs..

In llke Manner, .if the Force tmpreﬂ on-
A-be half of the/ Force impreft-on B ; the

" Moment of o will be half of the Mo-

mentof B, and c haltof c. And univer-

- 'fally, as the Moment of 4 is.to the Mo- ~

ment of B, {0 is the.Celerity. ¢ te the Ceq
lcnty Co We W, D, .
a4 Cbrallarya L

I‘P the. Moments be:as the Celermes.
the Bodies will be equal. .
This, follows as Co:. 2, Prop.

4 Lemma.

F- tbm be. any Number. of; ,Qaamz-r'
I ties of the fame Kindy the. Pyoporsion

~ af the firfk. to the lqg is compounded of
Z

all the ‘imermediate Proportions. So in

three Qnantxtles A, B, c, there i
A
oy B"“ m four. a, B, C, Dy there.i§

A

.§=~X Qx—~, and.fo forth.,

This is a.well known Pmcxple h,
Geonletfyq :
Y PRO!
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, PrROPOSITION Vi |
| | | !
.. ilbeorsioFigorutd. -
" IN compared Motions, the 'Prf'fortian» i
. of the Moments is- compounded of the |
direct Proportion of the Bodies and their .
- Celerities,” - e
" Suppofe- two Bodies sand b be car< - |
ried, the former with the Celerity cy: |
the latter with the Celerjty ¢ ; and let- ‘
M denote the Moment of B, and m that - |

of b I fay there will be 5=3% £
. Let ¢ denote a third Body equal in « -
Matter to the Body s ; but luppole it
moved with the Celerity ¢ of the Body .
b5 andlet # denote its- Moment. - Now. -
~ {by. preced : l:é:}:ma) :;\3 is= —:9 % =t but=
- by 4 Prop.) 3 523, and(by3 Prop.) -
},,:’ is-_“_-% = %»aTherffwc. isg_c-‘ %x 9; Wy

o
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S tary
) Cérél?ari?:;
i H’,ENCE; the:'' Proportioriof the
. =% Celerities, is compounded of the
dire& Proportion of the Moments and
the reciprocal Proportion of the Bodies :

@har is, L is=2x - B
- For(bys Prop.) %'is::% . -g;.WHQté-j
fore dividing both Sides by 7 you- wilt

C_ /M. B M xbé_ . M_3.
bave';-(m. b-—tm—' 9mx"B“'~

2. Fhe Proportion of the Bodies; .

is.compounded of ‘the dire€t Proportion:

of the Moments and the reciprocal Pro- .
portion of the: Celerities - That " is,

B. M « _
TiTIRE

P??i' ( by s. Prop: )] {:—'is = gﬁx%:-whenée
by, dividing, by A’}(‘:A./ there. is -I-Z-"zi
“/M,C MX¢ M !

o pung gy

c. -
m'° ¢ mXC. ;xa'

" 3. If the Bodies be hombgeneous;‘

the Proportion of their Moments, wilt

i




¢ -

_ Body multiplied into-its Celerity. . -~
6. If the Moments of two Bodies be

N

5

[

(3 ) -

be Ebﬁpo;:hd,e'd”of the direé& Proportion
~ - of their Bulks and Gelerities. ‘The Pro- -

portion'of the Celerities, will. be com-

ounded of the dire® Proportion of the .

oments, and the reciprocal Proportion
of the Bulks: And the Proportionof the
Bulks, of the dire& Proportion of the
Moments, and the reciprocal Proportion-
ofthe Celerities. Asis evident from g
Prop. and 1 and 2 Cor. and 7 Max. =
" -4, The Moments M, m of two Bos
dies »; 4, are as the Re&angles or Pro-
duéts B ¥ ¢, & x¢ of the Bodies multi-:
plied into .their Celerities ¢, ¢: And if*
the Bodies be homogeneous, asthe Pro-
du@s ottheir Bulks into their Celerities: .
As is.evident from 5 Prop. Hence,

-5. The Moment.of any Body may be-

confidered, as the Produ&. of the faid. .

equal ; the Bodies will be. reciprocally
proportional to their Celerities, -And on

the contrary. L o
For it M be.= m : Since ( by 4 Cor.)

asigM:mzBgcibxe, then is Bxc=

b’x Cy, .
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\h(c, and confequently asp: b
And on the -contrary, it there be as B:
bz €ic, then.is BX ¢ = b xc, and
conlequently ('by'4 Corl) m=m, = .
7. The .Velocities of Bodies are as
 the Moments applied to ‘the Bodies, that -
_isy  asthe Quotes refulting from the

Moments divided by the Bodies,

For (by x Cor.) 7 1s-—~x~..% .’!;.

ce

and confequently as is c:c: -l\-;-
Hence . o
. 8. The Velocxty of a Body may be -
; conﬁdered as the Moment Spphed to, .
" or divided by the Body.

9. Bodies are as thexr Moments ap-.
' phed to their Cclentles.

v-[i

- Moo M om
For(byzCar.) 718 —;;,x-é—-a‘-.i?_&
- and confequentlyasn b: ._121 : '—"— .Hence, |

* 10. A Body may be conr dered asits -«

R Moment apphed to xts Velocxty

-

" Pror,



(24 )
Pnorosxrmu Vl.
Theor. ~th.tzi

IN amfarm Mottom, the Spacet rin
through are in a compound -Pro= |
_ portion of the Times and Celerities.

" Let the. Line sbe a Space run thro’ |
with theCelerlty ¢ i the Time T, and

" the Line s another Space fun thro’ with

the Celentyc m the Time X I fay there

wxllbes- —-x =

 Let®: be a Space ran thro with the .
Celerity ¢ ip the Txme 'r Then (by

Lem. 5 Prop. )ls—-—--x 2% bat. bes
caufe s and ¥ are run thro’ in the fame
' Tlme T, therefore’ ( by 1 Prop. ) is

- =% . Again,becatife rand s are'run thro® .
thh the (ame  Celerity ¢, - therefore

) (by 3 Prap )is5=7; _whence 15,-‘ is

N

—""X';o W. W, Dy . -

‘Cowi-_ .
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s )
Corollarm.

. The Proportxon ok ithe Txmes,is
“compourided of the dire&t Proportion of

B!

the Spaces, and the reciprocal Proporttoa -

of the Velocmes sthat u,'f. ;s_,—s-;( |
~ For (‘by 6 Prop. ) _.:s—-~x—~

Therefore, by dividing by 7 is —~ L

.249.___3__’_(_1..— )""X"“' -

R 1 €

2. The (.elermes are in the dﬂe& j

§ Proportion of the Spaces, and the recis

- procal Propomonof the Ttmes, ‘that u,
! C"‘ lS = "“ x"‘ .

~ {ame Mamer as 1 Cor,
3. The fpaces run thro’s, s, are as
the Produfts cx 1, c Xt 0f the Celeris

ties and Txmes sasis evident from 6 Prop
" And fo any Space run thro’ may be cona

fider'd as the Produ@ of the Celerity i mtq

the Txme.

Thisis proved from 6 Prop. after thé |

G  Tak



B G T |
- 7. 1fthe Spaces be equal, the Cele-

_ fities will be' reciprocally proportional

to the Times; and onthe contrary..
- For if s be = i£5othemby 3 Cor. ) is
tXT1= ¢xt, and confequentlyasc: cs:

#:7.~And if there beas c:c::1: x,

. theniscX T=cX?t,and fos=r.

1
'
‘e

- Fot (byxCor.')‘g isz-;s-,x

( the

5. The Time is as the Space applied
to the Celerity..- - ¢

S
— (]
“CT e

M’hence"as Tt = 'cs'

.
*-c

I

6. The Celerity is as the Space ap-‘v

plied to the Time.
’ " C. S ¢

, For (bszCor.) Tis= X =
L\Q_hep;e_ as‘.c g

r

;?ixo‘ppsrrrgn Vil
\ Thear.

I N uniforii Motions, the Moments are

as the Prodults of the Bodies and
"Spaces _applied 16 the Times; that is,
- Bodiés, Moments, Spaces, and
T T e~ = dimes

v
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Tm: being rlej}vet’frvely denoted 5y B, b‘~"
M, m;5s, £;T,.1; as before) zberei:, ag

’M”‘,,AB)(S: bx: )
T & -

For(by4 Cor s Prop.) o ,s__ BxC:

EXe —
B
-Ex—; , ut(by 6Cor.6 Prop ) as<t
.o.s.‘ ‘e “'—

i3

Thel‘efoi’els—‘—-—'\x S t T et X

"F'"~ k. thnce aSM e
WQ WJ D. ) . T M

I szcbol}\. ' i

THE fame Tbmg may be ore
briefly exprefled thus; the Mo- -
ment is as 1he Prodz{& of the Bodj apd

Space applied 1o the Thine, that is, Mis

as B—s— ; and very compendmuﬂy demons

Rrated thus.
By 5 Cor. 5 Prop. M is as Bc: But
(by 6 Cor. 6 Prop.) cis as 3, Theres,

& - C 3 l N 10‘@ ’
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'bre(is* bemgputforc) M iSASER ‘3
T" . |

T devrollary#

*'Hencd; if the Times be equal; th@
m ents will be as the Produ@s of the.
dies and Spaccs. R |

BN P@oposxrxon Vi .

(Tbeor. F ige 130

IF there be, ing void Space, two fo 3
or perfecily bard Bodies, free from the
‘Altion and Influence of sl other Bodies;
and the one  firike directly . dgainft the
otber, whether that upon which the Stroke
.z%ma e be at Reft; or moves more flow J’

wards the gme Part, or lafily towards:
:be\cqntmty art with a lefs. Motion or
Momerir=—After the Stroke, they will both”
move clofe h;;ltber, withone andthe famé
Degres -of Pelocity, towards that Part

wb:th:rt ¢ ﬁnlwg Body tmded. Let
, . Re 4



( 25 )

" Let the Body » moving towards i
Riike dxreé‘tly upon the Body\b “either g
Reft, or moving towards £ with lefsCe
K Ierxtythan thatof Byoormoving the- cor.
trary Way towards p with a fmalle
Quantity of Motion. Then the Body |
when ftruck by the Body s, will mov
towards k. Byt & cannot move flowe
thans, by reafon of B followingit;. nc
can & move fafter than », there bein
¢ by Hyp.) o Elafticity, nor any othi
Caufe to feparate them when me
" Therefore the Bodiessand 5, after Coll
fion, will: both move clofe togethe
-towards 5, with the fanie Degree ¢
Velocxty

- ProrosityoxN IXi

Mheor::
IF ma 'vozd ace, erfeé'
elaftick Bodies (fre ]P rom tbe’ uen,

.of all otber Bodies ) ftrike directly the o

aguinft the othey 5 their relative Veloci
- ‘afierthe S troke; w:l[ be équal-to theirt
' . C3 lati

-
o
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R Y bgorc the Stroke: And- ‘
 eonfequently the Bodies, after Collifion;.
@il recede from one amother with the.
jz"a}ne Velocity wherewith. they. approach’'ds

efore. - ’ o

- Fot in dny two.Bodies when they meet;, |

the compreffive Force is,( by 8 Mas. ) |
gquivalent tothe relative Motion before-
‘the Stroke: But in perfectly elattick. |

- Bodies, the compreffive Force is ( by
-1 De)%. ) equivalent to- the Elafticity ot
feftitutive Force. Thereforathe relative-
- Motion before the Stroke, is equivalent: '

2o thie fpftitutive Force after the Stroke::

A g this relative: Motjion is the {ole Caule:
ofthe rélative Velocity before the Stroke. .
Now, if there was no reftitutive Force,,

. the Bodies; after the Stroke, would (by: -

.8 Prop.) move dofe together with the:

_ . fame Velocity, .without any relative:
- Velocity: But ‘the ~reftitutive- Force:
.gmakes-them feparate, and recede from.

- .one another after the Stroke, and fo.

. " “kreates anew reldtive Velacity, whereof’
- 'the-faid reflitutive Force.is the lole-
 Caule, Therefore the relative Motian
N - before

[ .
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before the Stroke, and the reflitutive
Korceafter the Stroke, being, as before.
- aquivalent; and the'fole. Caufes of the .
relative - Velocity, before and - after-the.-
Stroke, it-is evident ( {rom 2.Max, } that:
the faid relative. Velocities are equal..
And confequently. the.Bodies after Col-
.- kfion, will recede from one another juft.
- as faft as they approached befores w. W by.

ProrosiTion X,.
Thyr.. Fig.xzi. -0

5F " two Bodics; moving (in a fre -
. f Space”) " either. towards the fmarz;
contrary-Parts; fivike - directly- ‘the - one-
 againft theovber ; the Sum of the Motsois
-0 Momeéms: townards’ ohe and the fae
Par; will he the [ame, after:1he. Bodies .
Jtske, that ivwas before,. S
et 3.and b be.two . meving Bodies; .
_and let c.be the Celerityof 5, and ¢ that-
of b;7allo let-m denote the Moment:
loft to », and - communicated by 5:to § * -
by theStroke, ™ |
R i, Cafe,.
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. T. Cafe. Suppefe the Bodies 5,5, botfr
move: towards the {ame Part &, before
the Stroke. Then -(by 5 Cor. 5 Prop. )
B c'is the Momeat cor (Motion of 5-to-
wards &, before the Stroke, and éc the
Motion of & towards E; whofe Sumvis
BC + bc: Batafter the Srroke, the Mo-
tion of & towards & is Bc—m, and that

of b towards £ is bc + m; whole Sem:

is Bc + bc, as before.

2. €afe. Suppole theBodies n,b be-
fore the Stroke, move towards contrary
Patts, viz. ptowdrds E; and b towardsp :
Zhen ( by 5 Cor. 5 Prop..) Bc is the
. Moment or Motion ofs towards:x, and
' {bc the Motion of & towards o, and
fo) — b¢c- the Motion of & towards -5
that is, 8¢ — ¢ isthe Sum of the Mo-
_tions towards ¢ before the Stroke. Bat

 after the Stroke, the ‘Motion of B to- -

wardsE, is B¢ —~ m, and that of btowards
Rismbo pm; whoie Sum isBa=—bc,
gbefoxes 4 N

A Schis
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4 Scholyt

Y F the Body & be. at Reft before the: -
k. Stroke, thatis, if ¢ be = 0, and con-
fequently-bc='0; then the Motion. of

the Body p-alone towards &, before the-
- Stroke, is the -whole Motion of both.
Rodies B and 6 towards  after the Stroke.,
Becaufe, in that Cafe, sc ¥bc i§ =
Rg—m* be Fm=3mc. :

-

~ - PROPOSITION XE
# . —

 Pwbl. Fig. 132

TO deterimine the Celevities and Mo<.

- & tions of [oft and perfectly bard Bo-.

* dies, after they firike dweltly ane againfi:
anotber. ’ ' L
* Thattwo fuch Bodies, afterthe Stroke,
will move with one common Velocityy |
isevident from 8. Prop. to. determine:
which, fuppofe the Body » move with.
a greater Motion, and:the Body b with:
a lefs, towards the fame or contrary.
s ST " Partsy,

~

-~
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Parts;"and let c denote the Celerity of
8, before the Stroke; and ¢ that of &, Now
if8 and 4 move towards the fame Part -
x, the: Sum//of 'their ‘Motions towards

 that Part, before they ftrike, will be-
B+ bc; but if towards -contrary Parts, 1
iz, B towards r, and b towards p, the- °
Sum of the Motions towards e, before -
the Stroke, will be 8 c—bc. But ( by
30 Prop.) the Sum of the Motions to-:

" wardsthe fame Part, is the fame before-
and after the Stroke. Therefore the
whole Motion of the Bodies towards-€,
after the Strokesis Bc.+ bcorBg—be,
according as they: tended’ towards the

v fameor contrary Parts before the Stroke,
Therefore (by 8 Cor. 5 Prop.) I;C_: ';‘,
or 2Z=¢ will give the common Velo-

. citytowards e, after the Stroke, . -

. - If the Body b be at Reft before the.
Stroke, that is, it ¢ be= o, the com-.

" mon Velocity- of the Bodies, after the. .
Stroke, will be .ﬁgi%, . _ -

{

i
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‘Ithe Bodies B and & move towardscon=
trary Parts, with eéqual Motions or Mo-
ments ; then will 2C ;‘_fl. be= o that
. #5, their common' Celerity, after the
Stroke,” will ' be nothing, and fo they
- will both reft. - . \

Therefore,.if the Bodies B, 5, be given,
and allo their Celerities ¢, ¢, before the
_ Stroke ; ‘the common Celerity, after the
- Stroke, will eafily be found. For Inftance,
fuppoles =3, 6=2,c=7,¢c=5;
and f{uppofe the Bodies move both

tow.rds E, betore the Stroke; then is
' B—g :‘_Z £ = 35" = 6 —-the Degrees( after
the Stroke ) of the common Velocity to-
wards £, 1t B,/ movecoritrary Ways before

the Stroke ; then .is Bg; :f =3‘2L the .

common Velocity ( after the Stroke ) yet
towards g, becaufe B cismote than bc. -
The Moment of each Body, after the
Stroke is had, by multiplying each into
the common Velocity ; asis evidentTrom
5Cor, 3 Prop, : \

A Lem:
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4 Lemma. Fg 14

F two Bodjes ¢ B bymove both to-

wards the [ame "Part 5,8 with &
Jlower Motion, and b with a [wifter; or
‘the Body b towards v, and B toward‘;
the contrary Part v, with equal or un-
equal Motions: Then in both Cafes, the
velative Celerity of thefe Bodies .added
“to the Celerity of the Body B, will give
the Celerity of the Body b.

The firlt Cafe is evident ; bcéaufe the

* relative Celerity in that Lafe, is(byao
Def. ) the Difference of the two fimple
Celerities; and the Difference of any

two Quantities added to the le[fcr nges |

the greater. '
In“the fecond Cafe let ¢ deaote
the Celerity of the Body s, and ¢ that

ofthe Body b; then (by20Def.) c4c

is their relative Celenty. Now if we

~ confider the Celerity ¢, 25 a pofitive

- Quantity, the Celerity c being the di-
re¢t contrary Way will be a negatxve one,

- ~ . . - -
- - m i
. . . -
i
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andfoc ¥ v addedto—c gives ¢ the Ces
lenty of the Body b '

PROPOSITION XII. .
Probl. Fi 8. 14. -

'I'O deterfnme the Velocities o)?erfec'g) o
elaftick Bodze:, after they ﬁn diredts - -
2y one againft another.

1. Suppofe two perfedly elaftick Bos
- dies 3,6, move towards' the fame Part
£ before they.firike, 8 with the
Celerity 'c, and 4 with the Celentg
"c: Whence the relative Celerity, -
before the Stroke, ‘will ( by 20

Def.) be c—c. Therefore, fince (by o -

-Pyop.) c —¢ is alfo the relative Celerit
,a&et the Stroke; as well as before; if -
ut x.for the Celerity of B,and 3 - .
“for tﬁat of b, afler the Stroke, and leave ~
xundetermmed to theSign + or— , ( be<
caufe though b, after the Stroke, mult cer=
. tainly: move towards g, yet B after the
Stroke may move eithertowardseor o)
‘we will haVe x 3:)-'0- 2, by pr;:
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“ceed. Lem, For Inflance, if x be =

aud 2 = 5; then c— the relative Ve-
locity, after the Stroke, is either 2 or 8,
according as;the Body. by after, the Stroke,
moves towards & or p; and F 3 2
@S—-S, alfo—'g “‘8-—150

Now the Motion of B towards &, after
the Stroke (by s Cor. 5 Prop.”) is B x

_+ with an -undetermin’d Sign; and the

And. fox=
- lerity x ( of the Body B q,fter ¢he Stroke ) -

Motion of & towards &, after the Stroke,
is(bz =)bxr bec— be: Andfothc

. Sum of thefe two Motions, orthe whole
~ Motion of Band b towards &, after the -

Stroke, is Bx +bx 4 bc — bc: But the
awhole Motion towards e, before the

Stroke, is 8 ¢ + & ¢c. Therefore ( by 10
. Prop.)issx +bxdbc—bc= Bt

be: heucenx-i-bx—qnc-{-zbv—-bc
BC+ 2bc—-bC -C_ which Ce-

will be either pofitive, and {o towards &, :
or élfe negative, and (o towards p, dccor- |
2hng 43 .B'C + 2 b¢ is more or lefsthan

G L e »

S ~.‘.ﬁs=imf
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'Aéain; the Celerity of 5, a(t‘;i tba

Stroke, @iz, 2 is ("=x o cmc =
© BCg2bemiC 2BCobe —B e

SRR L eme) s e —

Wherefore, if two perfe@ly elaftick -

dies B, 4, moving to the fame Partz,

be given, and. alfo their Celerities c, ¢,

 before the Stroke ; it will be eafy to find
their Celerities %, 2, after the Stroke;
and to what Parts they _tend. For

- Inftance, fuppofe s = 3, b=r2,c= 7s

| iy
€= 5,-thgn'1sx(=.BC*z gesAs

a1l B+ =

. 2% 20 = I y e .
ER ) = 4 53 b, the
Body B, aft'erthg: StroKe, moves yet to-
- wards £ ( by Reafon of the pofitive Sign))

[ .

with 5> Degrees of Celsty. g

4 aBCAbomB -
zis (= PP =‘_‘2+?2\ DE

+7 %, that is, the Body b, after- the.

~ Stroke, nioves“towardss‘with 7% De-.
- grees_of  Celerity. And the relative:
Xeloc‘ity,after the Stroke, 7 } 5 3; is.
) Da (" equal -
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equal to 7 =~ 5, the relative Velaeity be- |
fore the Stroke, as it fhould be. B

Itsbe=32, =5, c=13,c= 3;

; - bembC .
then x = (| BC"';_'_‘,, C =) m

Ca -1%', Wherefore  the Sign of x;- or X |

being negative, the Body =, after the

~ Stroke, moves backw;rds towardsp with J

the Celerity 1—;'.Again,z(= i‘?;‘f 29 i
is = 4-'8%-: Wherefore the Body b, after
the Stroke, moves towards & with the |
Celerity S 2. o o

2, It the elaftick Bodies, =, b, before
the Stroke,move with the Celerities c,c,
towards contrary Parts, viz. B towards
£, and b towards p; their relative Cele-
’ . 1ity, before—the Stroke, will be ¢ & ¢
- - Therefore (by 9 Prop.) c ¢ will allo
be their relative Celerity after. the
Stroke ; and if we putx, z for their
" ‘fimple” Celerities after the Stroke, lea-
. “ving the Signs both of x and 2 undeter-
- mined, -there will (by preceed. Lem.) he
% 4 CF ¢=2 Now the Motion of 8.

|

—— . S
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towards g; after the Stroke,-isBx; and thit -
of btowards eis(bz=)bx ¥ bc % .
bc; whofeSum Bx b+ be . bs is
(:by 10 Propiy=pie-bic) the whole
.~ Motion-of 5" and & towards & before the

“Stroke.” Whence B x b xis=Bc — -
- bo—abc;.and x.( the Celerity of B af-

BCwibCwi 2b VR
terthe Stroke) = < B-:b 22t pofi-

tive or negative, accotding ass cis more
or lefsthanb¢:+ 2 be. . —
Again, z ( the Velocityof b after the

A . - BC~lCim2b¢
Stroke)»xs=x+~c+-¢"= N

e-c+r_ SIBC-‘-B;—'bQ.‘\» B*‘ .
~ Whence, in the Cafe of two-perfectly -
elaftick: Bodies 6, ‘moving towards «
_ contrary Parts ¥, »; the: Bodies thems
. felves; and 'their Celerities c; ¢, before:
the Stroke, beinggiven; we may eafily:
find their - Celerities %, 2, .after the.
_ Stroke; and to what -Parts the Bodies-
~tend. . For Example, fuppole- - =35 .
b= 2,C= 7,003 sithenisx =
(=552~ 2 2.+ Thesefore: -
- D3y thew




: o € 4z )}

tbe Body 5 before the Stroke, movmg
towards E with 7 Degrees of Velocity,
_will after the Stroke move towards the |
. . contrary Part'n. (.becaufe of the negatwc l
Sign before 2 —-)wnth 2 : Degrees of

v —-tb
,\ _Velocnty Agam,z is= | BC; .f e )

.‘ g X ;therefore the Body b, after the |
Stmke, will move towards E with |
5 | Deg(ees of Velocity..

€afollar$t:€ S

. IF the elaﬁxck Body Bmove towards E
' before the Stroke, and the other Bo- -

L dy’b be atReﬂ then 1s €= 0, and ‘confe-

;quentlyx... B+,, ,and a§ B} &:
- B=b ncx x.\Agam, ﬁncec is = @,
~ thereforersz...3+ ’andasn-l-b 2

‘B ciZ. Hence, if abe=b.at Refs
i 'thﬁnlsx.-. (E_C___:B_E_‘) 0, th‘” & 3’

_ after theStroke reﬁs and za....( BC _.,) .
' c,tbax

N
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‘&, that.is, b, after” the Stroke, moves
towards £ with the Celerity that B had
* before the Stroke. *
. 2, If the elaftick Bodies B and b be
equal, and move towards contrary -
Parts before the Stroke: Thedisx =

(=200 =) s and (2220 =)

+. c tbat iry after the Stroke, the Bo-
dies B, 4, will move towards contrary
Parts: with interchanged. Velocities,
. *Viz. B, after the Stroke, with the Ve«
locity of b before the Stroke, and 5, af-
ter the Stroke, with. the Velocnty of B
beforethe Stroke.,

3. If the Bodies B, 5, be e qual, -
and move towards the fame Part' betorﬂ
the Stroke, 5 going before with the Ve«
. locity ¢, and B following thh 2 grea-‘ )

ter Velocmy c; then lsx...( B‘-F"""" .

[ C ’
?—’—;— )-l,c,andz:(s-u"v:
L— )+C’ . ./ ' \

¢. I the Bodies B, 5, { whether equal .
or unequal) move towards contmy Parts -
be-

/
. BN



_before the Stroke, and there be- a5 g:-
bi:c:CythenisBc =b ¢, that is, the .
Moments -or. Motions are equal; :and &

_ BC—bCw2 B BC b C Yy ", .
(=~ — =" ) b=

(i 2BCHBe=bc_ beguBe
=~Cy. aﬂd-"z;( = B 4o. T "Beb

Cis= e

:,‘ Proer o'.sx.'r;lbk XIkL.

-

T Then Fig.‘x;.r«.“ -

IFa Body o move uniformly in tb‘g" right- ‘
*. Line A B, whilf} the. [aid Line A-B,.
moves uniforsmly always parallel to itfelf, .

" keeping-its-Extyemity A-in the vight Line:

A-C; and the Parallef’l}gram\ AB D.C. be--

'ing . completed, if the Velocity of the Body

A.in the. Line A By be 1o the Velocity of the-
Line«a B itfelf,as A810 A-C: Then the-
.Body A-:byibis compound Motion; will
veally . defcribe the Diagonal A D.in.1bé-
faine Time that it -deferibes the Line 585
‘or that the. End A of the Line A B de-
feribes the Line A Cy.. o o

| Whei:
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U ™ 1
-When the Line A Bcomestoanyother -
Situation a b, let g be the Placeof the
Body 4 ; and draw g c parallel to A G
Now, fince the Spaces; runthro’,in the.
fame Time, by the Body a in the Line
A Bora b, and by the Line a B itfelf, °
are Ac oragand Aa or G g; therefore
(by 1 Prop,) asis ac to aa, fo isthe
Velocity of the Body A in the Line AB
to the Velocity of the Line AB, that
is,(by Hyp. )ABto Ac. 'Whence the
Paralellograms 4-G and c B are fimilar: ~
‘Thereforethe Point g is (by26. 6. Excl.)
in the Diagonal A D ; and confequently
( fincethe Point g was taken at Pleafure, -
a b being takendn any Situation parallel
to_aB) the Body a will always be in -
the Diagonal o p. And that it will
defcribe the Diagonal A p in the fame
Time that it defcribes the Side o, or
that A B delcribes a'c; is evident ; be-.
caufe ( by Hyp. ) thejVelocity of the
Body A in the Line A Bis tothe Veloci.
ty of the Line AB as Apto ae, and
conlequently ( by 2 Cor. 3 Prop.) in the
fame Time that the Body &, movinig‘



in A s, defcribes a3, in the fame Time
A Bdelcribes A ¢, and 4t the End of the
faid Time coincides with cp, ~*©

A Corollary, *

‘ H_ENCB it isevident, that, if ‘a Bedy
- A beurged by two Fotces together, ]
theone alting in the DireQion A B, and
- theother in the Dire®ion a c; the Forcé
- adting'in the Dire@ion a B ‘'will not at all
hinder the Motion ( by the other Force )
of the Body A towards cp parallel to
'~ A B, norwillthe Force in the DireQion'

. AC hinder the Motion of the Body - &

“$owards B p parallel to a.c. R

Prorositron XIV.. )

-/ -

- Theor. Fig. 154

IP @ Body A bave two: Forces-'im

upon it together in different Direélions;
- by wobich Forces alting feparately, it would
uni omal/.de]cri&e the Sidés aB, ac of
& Parallelograma so.c in.equal Times,
: o . or:

v
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or (by 1 Prop.) with Velocities as a »,
A c: I fay, that the Body a with thef¢
two Forces umted, will deferibe-the Dia-
8onat A p, inthe fame Time that itwould -

fcribe A B, of' A& Withthe’'one; or the
gl)tben of the [aid Forces aling [eparates
.lo. A )

__Suppofe the Body a could defcribe the
Side A, it the Time T, with a cer-
tain Force M; and in the ame or equal
Time, the Side ac, with anothet
Forcen: The Force n a&ing in theDi=
rection ac, is ( by Cor.’x3 Prop.) no
Impediment to the Body’s Motion to- .
‘wards B D, arifing from the Force'm; the
Body therefore will be-carried to the,
Line B, inthe fame Time T, whether
the Force n be impreft or not: “There-
fore at the End ofp ,
be found fomewhere inthe Line sp. By
" the fame Argument, it willatthe End of
the Time T be found fomewhere in'c p;
and therefore of Neceflity in the Cons-
courfe pof the faid Lines 3p and cp;.
.and fo by the Forcesm and N united, ct
the  compound  Force,  moyes inthe
; - ' - . Diago=

the Time T, it will
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, - Diagonal A p:;. Wherefore the Véloci-
. ties in 'AB, A Dy Ac,will(by 1 Prop.)
beas theSpaces o8, A p, AC. - '1

Corollaries, *. - - |

o, ‘I‘H E Forces M, N, and the com:-
- pound Force refulting thence;
alfo the Motions, and Velocities arifing
from thele three Forces refpe&tively,
~ by which the Sides A3, ac,and the
Diagonal A D may be defcribed by the |
fame Body, in equal Times, are propor- -
tional to, and confequently may be ex- '
~ pounded by the faid Sides and Diago-
nalrefpe@ively, o
. ~For ( by 1 °and 14 Prop.) the Lines
'A By A G, AD are proportional to . the
~ ~ . 'Velocities in A-B, A€, AD; and thefe '
- Velocitiesare (by 4 Prop.) proportional
- to the Moments or Motionsin 4B, Ac,
- aD; andthefe Motionsare ( by 2 Max. )
-7 proportional totheForces M, N; and the
compound Force, acing in the Dire&i- -
ons AB; AC; AD. Hence, !




~ . C3) .
~ 3. If the Diagonal A '» and Side A 3 bé
equal; the Velocity in Ap refulting
from -the  compound Force, will be.
“equal to the Velocity in acs refultin
from the fimplé Forcein A B, [
3. Any Force 'or Motion, though in
. itfelt ever fo fimple, may be con_ﬁ:igrbd;, |
- as compounded of other Fofces or Mo-
tions. Thus the- Motion as A p ( Fige
16.) in the Diagonal A o of the Paralle-_
~ logtams c B and ¥ E, may be tefolved
into the Motions as A and ac inthe
Sides ABand ac, and alfointothe Mo< . -
 tionsas A'E and Arinthe Sides azand.. .
, A¥. And on the contrary, two Foices
. as AB and A ¢, -urging in the Dire&ions
A8 and A, are united equivalent to’
one fingle Force as ap in the DireQlion
;\AAD' '/‘ » - ‘ ) . ‘ .-
.PrRoposiTION XV, -
* - 'Tbeor. Fig. 13. .
F a Body in A be wrged by 8 Forte a5
aB in the Direltion’ as, by which

. ina-certain Time it would unj ormt} 45;: N
. % crive -
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Joribe tbel.me AB;.but veally in tbe]
{Time defmbe; the nght Lwe AD:. @F’
Jaid Body is alfo impelfd in A, in the Di-
veltion A c parallel o the vight Line 3D
that joins the Points B anﬁ D, by fom

other. Force,as'A ¢, equalto B p.

For“if Ac be not the other Force in’
the Directian A c, whereby.the Body in
A s 1mpell’d it will. be fome other

. Porceas a x,m the Dire@ion Ac or A K,
- Of as AF¥. in a different DireQion A F.

~ Qomplete the ' Parallelograms 2 Ac D,
. BAKL, BAFE, and dtaw the Diago-"
nals AL, Ae.

Firft, let the other Force be Ax in
that Dxre&non then AD (by Hyp. )isreal-
. ly defcrib’d by the Body,in.the: Time that,

‘AB would have bcen defcrib’d by .the

. - Porcé AB;and ar (by 14 Prop.) is

- alfo really "defcrib’d in the Time that
‘A B would. bave been defcrib’d: There-
fore A pand A v areboth really defcrib’d
by the fame Body, in one and the lame
. Time, w, 1, As -
Secondly, 1f AF be the other ‘Force ity
tfle Dlte&lon A By by which the Body
in

~

¢ .




st

in A is urged; the Diagonal 4, will

. either be a different LineTrom the Dia-
gonal A p, or that Line. will fall upon

this and be of/ different Length : Then
jultasbefore (by Hyp, and 14 Prop) ap

and Ag will both really be defcrib'd by

the Body, inone and the fame Time, viz -

in the Time'that 4 8 wouldhave been de,

A.Scboly Fig.‘f-i—s._‘

LET a8 and a's be two right Lines
'~ ‘making. any-Angle at"a, apd let.2a

~Body'in: A be impel{d or urged; at the .

{ame Inftant of Time, by two Forces in
the DireQtions A3 and A s; then it is

. plain,’that one of the faid Forces may be "

as romake the Body'move in any

{0 adjufted and propertioned to the: ptlg}',
re@ion Ac between apand ks, - ©

!? N . .
&?J - .
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Pnorosxmou XVL
onbl. th. 19

T (7} demmmo the Dm&zom and Cele-
vities, .after the Stroke, of Bodies
- firiking one another obliguely. -

‘Let two Bodies a, 5, move in the
" right Lines ac, Bc, that incline to one
‘another; and let A ¢, 8¢ exprels the

-

~ Proportionof the Motions of thefe Bo-

.dies: Letthe right Line 5 ct reptefent

‘a Plane which the Bodies touch iny, ¢he
_Point of Concoutfe c; to which Plaie -

. demit. from A and p the : Perpendiculars

- 'ap and BF, and aomplete the Rc-
QanglesEG, Fu, -

The Motion as A ¢ of the Body Ain |

";thc DireQtion 4 c, may { by 3 Cor. 14
Prop. ) -be refolvedinto other two Motis
onsasaeand AG in the Direétions A E

and A g; which three Motions are (by.

4 Prop.) as the Velocities; and cenfe-

. quently the Velocities are as ‘ac, AE

. ANGy Therefoxe the Velocxtyas AC bt:
the

. (
™= .
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_the DireQion a ¢, may be refolved irit
“the Velocities as A g, A G; in the Di-
re@ions. AE, AG. For the fame Rea-
“fons, the Velocjty of the -Eody B asBc
- in the Dire@ion Bc, may be refolved
.into the Velocitiesas 5 ¥, B H:in the Di- -
reQions B F, B H.-But A G and B u being
parallel, the Velocities A 6, BH, in-the
Dire&ions a6, BH, do nothing to maKe
the Bodies approach and firike, and fo
are nofat all concerned with, noraltered -
'by the Stroke.. Therefore the Velod-
‘ties, whereby the Bodies meet andfirike -
one another; are only thofe that are as.
'‘AEOrGgc, and pr or Hc in_ the Dis
- .reltions g¢ and mc. Therefore the Bo-
dies A and B fhriking dire@ly againft
. -one another with the Velacities 6 c and .
. HC,tHeir Velocities, after the Stroke ig . .
- the Line w1, may bedetermined by 1x
Prop, if they ‘be foft or perfe@ly hard
| ﬁlbgies,or by 13 Prop. ifthey be perfectly.
|e a i P N R R : ..
- "Suppofe then cr was thus found- to-
be a§' the Velocity, and confequently as
the Force: of - the: Body 4A; -moving
T TR T fom



: ¢ 54 ) .
,from © towards G, after the Stroke;
" fince, as bgfore, the Force in the Body
~ ..A, of mgving in the DireQiona ¢ ar
. EG with the Velocity a g, is not alte-
zed by the'Stroke, produce s c till c M
be=zc, and complete the ReQanglé -
L M; the Body a, afterthe Stroke, will
. as isevident from 14, Prop..) move in
~ . 4he Diagonalcn, witha Velodty as eN.’

- Inlike Manger, if ( by 11 or 12 Prop.)

- we. find the Velocity of the Body =,
‘after the, Stroke, to. be as a.c_in the
Line ¢ n; itstrue Velocity and Dire&i-

~ ©n, after the Stroke, may.be determi- .

" . ned, by 'making c¢s = Fc, and com-

- pleting the Re&angle as:. Far then the
-Body s, after the Stroke, will rupin the
‘Diagonal cr,. witha Velocityascr., =

- Example. Let two. perfe@ily elaftick

- Jpherick Badies A, B, as..2, 3, ‘move ia
: ft;e. oblique Directions.ac, B¢, with

- Velotities as A,C, BCs OF 7,5 and let
-t be  required to-find the Velocities

* and DireQions of the faid Bodies, after -
they meet and ~firike in c.. Bife&. the |

gle pc.a by the right Lmencna. |

- ’,

ok o
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and & cM will reprefent the Plane whiclt
the Bodies a and B touch. in c. Then
( the Triangles AcE, BcF beingfimi-
Iar) there will\belascacopc(::7:5)

2t ABE: BB 0 GC : HC ! AG:BH &

"EGC:Ec:: (bymaking ¢Mm = Ec,and
Cs= rc)cMm:Cs. Letx denote the
Velocity (after. the Stroke ) ofthe Body -
A referted to the Line: we, and z the -
Velocity, (after the Stroke ) of the Body.
-m referred ta the {ame Line: Then fince-
the Bodies A and B are as 2 and 3, and
the Velaciti¢s. wherehy they frike di-
rellly, the one againft the other, are-as
Gcc and Hc, or.as 7 and 5; 'we will -
find.(by 2 Part' 12 Prop.) x.= — 7',
and 2 = & 4'6. Therefore, after the
Stroke, the Bodies. A, and’ . will" move
'Loward’s contrary " Parts, -vig, a_front ¢
towards G, with a Velocity as 7°4 re-
. fert'd to- thé Life 1 g, and: B fromC

towards n, with a Velocity 3s 4’6 re-
~ ferr'd to thefame Line.. Therefore, figce
-"cmdand gs areas 7'and 5, if we make

GL =74 and cQ ='4.6, and com-

plete the Reangles Ly and Qs there
’ - R will



. Cs6 )y
\gi_ll be cnN = \’MSNQ -deMﬂ
4'-7‘2&49 = 1018, and cr"
)’ﬁ's“ q+Csq = VIris+ a5 = 679
Wheretore'the | Bodies“s'@nd B, after
the Stroke, will really move, in ‘the
Diagonals ¢y and cr, with V.(elocitigs
451018 and 6'79. .

nu

Prorositrox XVIL. -

Theor.- Fig‘_zc.:; L

-_:AStroke made by a- Body £ upon a firin |
and immo-veable Plane £ ¥, in 'an ob- |
ligue Diretlion Ac, is to one made in a
perpendicular Direction ap, the Bod,
movving [éparatelyin both Direttions wit
the fame. Degree of Velocity, as aAp isto
- A C ,0or asthe Sine of the Angle of Incidence
AcD isto the Radius. . . o
. ‘The Re&apgle ancs being coms.
pleted, the Motion of the Body a, re-
- Julting from.a Force as ac, in the Di-.
reion ac, is( by 3.Gor.“14, Prop.)
equivalent to two -other Motions.in the
Liges op and’ AB, refulting from ‘t;:ro»

A - ot €L -
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other Forcesas Ap and aAB. But the
Forceor Mation whofe Dire@ionis A5, -
is of no Significancy as to the Stroke upon
- the Plane g B becaufe-a s being paral-
" lel to g, the Body moving in the
Direttion A B, would nevermeet with & ¥
. Therefore the Force by which the Body
- Moves in A c beingas ac, that Force
by whichit ftrikes upon the Plane in that
oblique DjreQion ‘ac, is as ap. But
if the Body mov'd in - the perpendicular
Direction A p, with a Force as ¢, and
- confequently with the fame Velocity, .
- as it moves in ac, the Quaptity of tlie
5 f:rpendicula: Stroke would :bgsequiva-

nt tathe Force as A ¢, becaule the faid
Force would be.wholly deftroy’d by the
perpendicular Stroke. Therefore  the
- Quantity of the oblique Stroke is to
the: Quantity of -the . perpendicular
Stroke, as Ap isto ac, that is, {:ac
.being made Radius ) as the Sine of the
. Angle of Incidence aAcp is to the Ra- .
Qjus. wewe e - :

e -
. o
P T A ~
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 Piorosirron XVIL
Y F a perfeetly-elafisck Body a, moving in
: I the right Linr. as, ﬁril:e - obliquely

‘againft a firm and anmoveable Plane 1 a:
:After the Stroke i will be refleéted by that

- Plane with ihe [wme Force that it came

. with; and will .move in fuch a vight
A Line Bc, that the Angle. of Refleftion
v onE will be equal o the Angle of Inci-
Wehcr agp. - . <,
- a.e0addrevcefent the Forcé, or Motj-
ofia¢tL&Body A, inthe DireGion A ;
~_‘then,- Ap being .drawn. perpendicular
~ tothe.Plane u s and the ReGangle pE
" «ompleted, the Motion in A is (.by3
Cor. 14 Prop. ) equivalent to two Mo-
‘tions, in the DireQtions Ap and AE,
. ‘propottional to the Lines Ap and AE.
‘Eut fince A & is parallel-to HG, and AD
perpendicular thereto ; the .Fotce by
~which the Body ftrikes againfi the Plane, -
is enlythat which isas aD,. Make Br =
T, ' '\ r 2”

-

[
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D B, Of AE, and complete the Re@angle -
'E'F, which will be .every Way equal
and fimilar. to the Re@angle pE, and
‘confequently e vw==liAiByland & cBF
= > ABD. Since the Force 'as:AE,
-a@ing in ‘the "Dire¢tion A i paralle] to
the Plane -y G, isnot diminithed by the-
Stroke, the Force A€ remains in the-
‘Body A after the Stroke, to move it in*
the DireGtion BF or o B« -But framthe -
Nature of-a perte&ly elaftick Body it'is .
evident, that the Body &, ftriking the
immoveable- Plane H G, in the perpendi-
cular DireQion Ap or E B, will refle&t
with the fame-Force inthe fame Line of
DireGion: Therefore the Motion of the .
Body a, at the Point of Incidence B, is-
compounded of: the Motions as Br and -
‘e in the Dire&ionss v and B E. There-.
fore ( by 14 Prop.) the Body a, after.
the Stroke, will move in- the Diagonal -
BC of the Reftangle B, with a Force
as Bc equal to AB jandthe Angleof
RefleCtion cB ¥ 15( as before )equal to
the Angle of Incidence A 3D, W, w. D.

. L
- ; f

P—,R“ 0-'
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Proros rrioN-XIX. -
Tbm.‘

ALL Bodm near the . Suwrface of the
Earth, gravitate ( in a free Space) |
in Praportton totheir Quantity of Matter; |
that is, their Weights are propomonal o
the Bodies themfelves,

- For'.it is known by man?' Expen-
mehts, that all Bodies near the Earth’s
Sutface, falling perpendicularly” by the
Force of. Gravity, 1n a free Space, de-
fcend equal Spaces in equal Times:
And therefore,atthe End of anyTime gi-
- ven,they acquire equal Velocities. There-

fore the Motions or Moments acquired
atthe End of thefaid Times, being ( by
" 4Cor. 5 Prop,) as the Bodies multi-
plied into theirequal Velocities, are as
the Bodies themfelves. - But the Forces
that generate thele Moments,, - shat is,
. the Gravitations or ‘Weights of the Bo-
dies; are ( ‘byz Mak. ) proportional
to the faid Moments; Therefore the |

: _ Wexghts




. ey T
Weights are proportional to the Bqdig?.f
W.W.D. ., S
" Cwol. Hence, i Body ‘may be confi

~ dered as its Weiglit., 4

Do \
ProrosiTiON XX,
. ‘ ‘ V\q’beor' 'J

THE Motion of adeécending Body near
the Surface of the Earth; falling from
Reft; in a free Space, by the Force '%;'t-'; ‘
Gravity, is an equably accelerated Mo-
tion.* - S o
For the Gravity or Wéight of a Body
. near the Earth, is not fenfibly alteéred
by a fmall‘Alteration of that Body’s Di-
fance from -the Earth; or the Force of -
Gravity, at all fmall Diftances from the -
" Earth, a@s equally on the fame Bodys -
Suppofe then, the Time in which ahea= . -
vy Body falls, to be divided into equal, -
- but .infinitely fmall Particles, and Gravis
- tation a&ing in the fitR Paiticle of Time,
~ to give the Bady an Impulfe towardsthe
Center of the Earth, and ‘make it ac-" -
| E -~ quie.
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fuire acertain Degree of Velocity, Now,
- it, after that firft Impulfe, the AQion of

Gravity thould ceafe, yet the Motion
arifing from the faid; Impulfe would be

- continued, and the Body would ( by 1

Mazx.) move uniformly, or with the

~ fame Velocity, towards the Centre of

the Earth. But fince Gravity a&s inthe
fecond Particle of Time, with the {ame
Force that it did in the firft, the fame
Gravitation will give the Body another
Impulfe equal to the former; andfothe
whole Velocity, after: thele two Impul.

~{es, will be double of the firft. 1f again
the Ation of. Gravitation thould ceale,

|

after the fecond Impulfe, yet the Body .

would ftill move with two Degrees of
Velocity. But fince, in the third Par-

.. tidle of Time, the Body is yet urged by -
* the fame Force of Gravity as before, it
will thereby~ acquire -a" third “Degree of

- Velocity, equal to either of the other,

two.. And inlike ‘Manner, in the fourth
Particle. of Time, it willacquirea fourth
Degree; “and {o forth, . Tlierefare, the ~

s N,

“heavy Body ‘will (by.'$ Def.) de(zspfg ,
- } i ‘ ' s v . \ l >—.

oy




- waysas t'he Tune of the Falk.
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with anhmfotmly accelerated Motxom ~

W. W, D.

Corol. Herge, the NelbLity acquired

by the Fall ofa’Body from Reft, is al-

T g

Scbolte.(

;t IT’ may, in hke Manner, from thq

fame Principles be demonttrated,

“that, if a Body be forced diredly. up-
wards, it will move with an equably re<

tardéd Motion :.- Becaufe the - Force of

Garayity «Mla:&mg equally,., contrary to

......

the Body/’s Motionupwards, will in equal

Times equally diminifh that Motion,
ctill it'be totally. deftroy’d. =

2. Though in.the preceeding Propa-
fition we- bave, to render the Demon-
fration the clearer, fuppos'd the Body’s

Fall to begin from Reft ; yetthe Metion -
downwards will be an uniformly acce-

lerated Motion, though we fuppofe its

' Fall to begm from any Degree of Velo-
*€ity; “by realomof. the contmual equal: -

lmpulfes of Gtavnt)m
Fi -

Pror:
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. * “ PROPOSITION XXL~
i Thesr, Figo 22 .

IF one fide o8 of aTrian%Ie ABC e
_ <L prefent the Time, in which a Body
falls from Reft in-a free-Space,, and anorber
. Side B ¢ the Velocity acquired at- the end
" of that Time; and through any Point D
of A there be drawn a right Line DE
parallel to Bc : This pe will reprefent
© ghe Velocity acquired at the end of the
- Time reprefented-by A p. vt
*» For ( by reafon of the fimilat ‘Triang:
Jés ABC, ADE) a5i5ABAD P BCE
pE. But Bc reprefents the Velocity at
the end of the Time w n: Therefore,
fince -( by Cor. 26. Prop.-) the: Velosities
-ate as the Times, pt will reprefent the
Velecity at the end of the Time A .
WoweD, - | -
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ProrosiTrow XXII.

N -~

1

Theor.. Fig 23: ‘ Lo

THE Sgéce. vun ibrough ina: c:ri‘a:"‘rx-~,
Time, by a beavy Body.falling frows.

Reft, in a free Space, near the Surface of

tbe Eaith 5. is the half of that Space it |

would yun through in the [ame Time,
with the Velocity acquired in the laft In-
Jtant of that Time; - -
.. Let o.p-be asthe Time in'which.a
heavy Body falls from Reft, and BC 35
the Velocity acquired at the end of it,;
complete the right-angled Triangle A Bcs
Suppole the Time a.m divided - into aa
itaﬁ}:’xite Number of equal Parts 47, re;
“€iy.imy :mp, &c.. and draw-ro, ef, ik,
mn, &c. parallel to the Bale Bc. Then

" (by 21. Prop.) ro, ef, ik, inn,&c.will: ~
-reprefent the Velacities in the Particles . -

.of Time re, ¢i, im,; vip, &c. And |
1. Prop,) the Spaces ran thro’, ~in thele
Particles of Time, are as the-faid Velo--
gities ro; ef, ik, &c. or (by 1,.6,Encl)
.~ - .

[
St

i
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as the Parallelograms eo, if, mk, &ec.
Therefore the whole Spase run thro’, by
the Fall of the heavy Body, in the Time,
_ AB, is as the Triangle 4 8c_compos’d.
of all the infinitely little Parallelograms |
. @0y if, mk, pn, &c. But if the Body

- 'was carried with the Celerity 8¢ during
‘the whole- Time o B, the Space run'
thro® in that Fime, would ( by 3. Cor..
'6. Prop.} be as the Re@angle xB ¥ BC,
which is double of the. Triangle ABc
- Therefore the Space run thro’, by thef
Fall of a heavy Body from Reft, in the !
iTime a B, is half the Space thatit would
~ _have run thro™in that Time, with the "
Celerity acquir’d- at the end of that
‘Xime.w.w.ny |
ﬁ:‘H ENCE, as the Space defcended
* from the Bcginnin‘g ot the Fall,
~ it the Time a B, is reprefented by the
"Triangle Apc; fo the Spaces defcended,
in the Times « p, A1, may be repre-
fented' by the ."I?riangleg‘ ADqy Amp
‘Hence, ot
\ o 3 - 2« Fie

—— -

v

L]
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2 TheSpaces defcended from the Be-
_ginning of the Fall,are in a duplicate Pro-.
- portion of the\Txmes of Defcent. Forthe
Spaces defcended in the Times A 3, Ap,
.are as the Triangles ABc, xpq, which
being fimilarare ina duplicate Proportion
ofthe Sides or Times A B, 4 p. Hence,
- 3. I the Times of a heavy Bod
Fa)tfrom Reft be as 1,2, 35 45 55 (g Co
. the Spaces delcended in thofe Times will
_beas 1,1,9, 16, 25, G¢. the Squares :
' of. thofe Numbers. -Hence,
4. Itthe Timésof Defcent:a», & ¢, &/,
. Am, Gc.beast, 2, 3, 4, (5c.the Spaces
defcended in the Tmes Ar,re, 64y im,
¢&c. will be as the odd Nunibers 1, 3y
52759, OC. . '
© 5. Since the Velocities acqmred by
the Falls' from- Reft, are (by Cor, 26
Prop.), as. the Times; the Spaces de-
_ fcended fromReft will (by 2 Cor.22:Prop.) .
be in a duplicate Proportion of the Ve-
- Incitigs acquired at;the Ends of the Times,. |
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A Scholy

E may,"juft 4s"in"26. Prop. prove;

' W that if 2 Body be c'onﬂagﬁyfxrrged'
in any Diretion, by a Force alling e-
qually ;its Motion will be an equably ac-

* gelerated one: And confequently,asin
22 Prop. that the Space it runs through-
- from the . Beginning of the Motion, is
half the Space it would: run . thro’, in-
the fame Time, with the Velocity ac-

" quired in the laft Infant.. From whence:
we may infer ( after the fame Manner.
__asweinferred z Cor. from 22 Prop. )that
" the Spaces run thro’, from the Begin- .
ning of the Motion, are.in.a duplicate '
Proportion of the Times. . :

‘PropostTron XXUL .
. b Fgag o

- IF @ Bodyna.be beld immoveable by three- |
& Powers, or Forces urging it according -

%0 the Directions AB,-AC, AE;;,;_,,f,_
SR ' Powers:




Powers will be to one another as three
“vight Lines A D, AC, CD, maki'nf)a Tri<

.. angle, whofe firft Side ap is aPant of

‘She fiufi Direction AB produc’d, the. [e-
cond Side ‘A c the [ame with the fecond

- Direction A c, and " the third Side c D ,

R

‘paraliel to the third Direction ax. :
“For if the Body A be held immoves

~ able by two Powers, or Forces, urging

it in contrary Dire®ions a B. and, A D,

* thefe two Forces will be equal; and fo
> each of them may be reprefented by-one
. and thefame determinate Line a p. But

(by Hyp. ) the Body A is kept im-.

‘Mmoveable by thrée Forces “urging it in-
the' Dire&ions A B, Ac, A E: Therefore
the joint Force of the latter two, muft

- be equivalent to the firft dlone whichis

- But ( by 3. Cor. 14 Prop, ) two Forces

as A D, and muft. united- urge the Body
in the Direftion. A D with a Force asaD .

which are as a cand AE, are uniget“
equivalent to the Porce as A D-Qrging
imthe DireQion Ap, and confequently
to. the Force' as. A p urging in the Di-

yegtion A, - Fherefore the three For- -
’>\.\~‘. -‘:“ 4,_ .4.1 ) -\“y xd e vw e L ces “‘3

-
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Sine of the Angle of Inclination of thay - °
Plane to the Horizon is to the Radius, .
~ Let cp. reprefent. the Horizon, and
the Angle a cp, will ke.the Inclination
of the  Plane; from A and B to cp de-
mit the Perpendiculars Ap and BE;
through B draw a right Line H B ¥ per-
pendicular to the Plane Ac, and from¥,
taife 'rg perpendicular to cp. The
Body mis urged by three Powers, and -
kept immoveable by them: The Firft
is the Body's ablolute Force of Gravity,
‘a&ing according to the Direction BE per-
‘pendicular to the Horizon cpj; the
Second ‘is the Power, or Force r, ur- .
+ging the Body in the Diretion s & paral .
lel to. the Plane; and the Refiftence of -
‘the Plare, urging the Body according
to the Diredion B 1, fupplies the Place ~
of the -thitd Power. Therefore rg, -
QG, QF being refpeQively parallel to
:the ‘DireQions of thefe three Powers; -
theré"is” ( by 23 Prop. and its Cor.)
a5 thé” Power & to the Body’s abfolute’
L Gravity, {0 acto Fe::(by2 o 8.6, -
Eul)sc:6ci:(byq 6 Enchyap:
A.‘\ .' i ~ ‘. T - ':AC::' '
P

I



" ablolute Force of Gravity, whereby it

’SINCE the Power ® hinders the De--

“and is equivalent to the Body’s Mo-

. (7))
Ac :: Sine of Inclination to ‘the Radius.

W.W. D, 4

» VA Gorollarys’

{cent of the Body 3 on the Plane A ¢,

ment whereby it endeavours'to de-
fcend; it is manifeft, thata Body’s Force '
to delcend on aninclining Plane is toits |
endeavours to defcend in the Perpendi-
cular. to the Horizon, as the Sine ofthe '

~ Plane’s Inclination is to the Radius,

‘ProrosiTiON XXV;

o Tbebr.: Fig. 26. -

, "I‘ HE Deﬁent of @ beavy-Body uponi an

| lerated Moyon..

: inclining Plane, is _an equably acce-

" Let 5 be a Body defcending on the
inclining Plane AD. Then ( by Cor.24

“Prop.) the Porce; whereby 8. endea-

Yours
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vours to defcend on the Plane A p, is

to its abfolute Force of Gravity, as the .
Sine of the Plane’s Inclination A pc is to

the Radius; whichilis)a conftant and

infvariable Proportion: And confequents

ly, the abfolute Force of Gravity being
ftill the fame in the Body s, its Force,
whereby it ‘endeavours to defcend upon
" the inclining Plane, remains alfo ftill the
fame. Therefore this laft Force wil
“alwaysa& equally on the Body =; and
confequently its Defcent on the inclining

- Plane A p, willeafily be proved to bean -

uniformly accelerated Motiony by the -

fame way of Reafoning that was ufed

in 20 Prop.

~ Corollaries.

%L ENCE, the Velocity dcquired

by the Delcent of a heavy Bo;!F _ .

. from Reft on an inclining Plane, is
- waysas the Time of Defcent.

2. ¥rom 2§ Prop. and 1 Cor. itisevis

- dent, that whatever has been demon-
firatedin 22 Prop. and its Corollaries, of
IR < B heavy
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keavy Bodies- falling perpendicularly, i
after the -fame . Manner demonttrable of

their Defcent upon inclining Planes.

INamely, that, the Space, run thro’ in a
given Time by a heavy Body on an in-
cliping Plane, computed from the Be-
ginning of the Motion, is half the Space
that it would uniformly run thro’in the

faid Time with the Velocity laft acqui-

red. Allo that the Spaces run thro’from’

- . -the Beginniog of the Motion, are in a
- duplicate Proportion of the Times, and

alo of the laft acquired Celerities,
3.- The Afcent of a heavy Body upon

-~ ‘aninclining Plane, is an uniformly retar.
ded Motijon., - «

~ "PROPOSITION XXVL

Theor.  Fig. 26.

TH E WIoa’ty that a beavy Bédj,.n'

‘acquires -défcending from Reft on an
mtlining Plane A v, in any given Time,

-+ s tothe Velocity that it would acquire in
» #be [ame Time, falling from Reft perpendi-

- chlarly
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enlarly in k¢, as the Plane’s He:ght ic
is to its. Length Ap. -

For the Increments of Velocxty of thé
Body B, delcending' from- 43 the Pen- |
“pendicular ac, and om the inclining
Plane xp; produced in aninfinitely fmalt
Particle of Time, are to one another as
. the Porces whereby they are producedr -
.But thefe Forces are (by Cor. 24 Prop.)
in the conftant Proportion ofthe Radius .
- to the Sineofthe Plane’sInclination A b ¢
or as the Plane’s Length- aDp to its
Height a-c: . Therefore the Increments
of the Velocities are in the Proportion

of A pto ac. Theretore ( by 12. S

Eucl.) the Sum of the Increments in the
Perpendic¢ular 4 c is to~the Sum of the
- Incrementsip the Plane, as Apisto AG;s
that is, the Velocity of the heavy Body;
falling in ‘the- Perpendicular, is to the
Velocity it would acquirey- defcending in
the fame Time on the inclining Plane',
as the Length of the Plane i is to its.
- Heights  w, WiDy -

Gi ' Pxes

/
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.ProrostTION XXVIL
’ Theor. Figo27. :
IF AB reprefent an inclining, Plane, 8 €
an borizontal Line,and A c a Perpen-

" dicular bereto ; then c o beinigd,rawn per-

pendicular 1o A B, I fai, ingthe Tine thas
@ beavy Body defcends, on the inclining -

~ Planefrom ato o, that inthe [ame Tite

the fame or any other heavy Body would
deJcend inthe Perpendicular from A to .
-If thisbe denied : Let o' be the Space
run through on the inclining Plane,
while A c is run through in the Perpen=

~ dicular ‘Ac. Then becaufe ( by 23

- quir'd inE, as twice A cto twice AE,

Prop.) in the Time that the heavy Body
defcends from a to c, or from A to =,
twice the. Length of A'c would be run
through with an uniform Velocity, equal
te that which is acquired inc by the
perpendicular Defcent, and fo ( by 3-
Cor. 25 Prop. ) would twice the Length
of ok be run through with the Veloeity
acquir’din £: The Velocity acquir'din ¢
will (by 1 Prop.) be to the Velocity ac-

ot
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or as Ac to AE. But fince Ac and LE
" are Spaces defcended in the fame Time;
therefore ( by 26 Prop.?) the Velocity
.- in ¢ is to the;VielocitydncE; as A B is to
" AG. Wherefore ( By 11.5.Eucl.) as
is AB::AC::A6: AE, But ( by2Cors -
8.6. Eucl. ) asis AB : Ac::AC: AD.
~ Therefore asAc: AE:::A€: AD; and -
confequently AEis =AD. W.-L A,-
: Corollaries.  ~ ‘
. Xs FROM this Demonftration it is evis .

4 dent, that the Velocity acquired, |
inthe fame Time, by heavy Bodies de-=
- {cending from Reft in the Perpendicular

and on the inclining. Plane,.are as the
. Spacesrun through by them, -
.. 2. Hence is found the Space throug|

which a heavy Body falls in tht Perpen=
dicular, in the fame Time that another
Body defcends a given Length o0 on
‘the.inclined Plane A B; mamely,. iffrom
the Point p there be raifed to A B a Per«
pendicular pc,. meeting the Perpendi<
dicular a ¢ to the Horizonin ¢, A'c will »
- bie the Space fought. . S

G3 PARTY

1
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P A R T II
| Of, Cmtrtpeml . Erce:.

Prorosrtion XXVIL

L?IM Ego 2 80 "‘

, IF two right Lines a® and ps meet
A in B, and touch a Circle in A and »; |

shen sB being draton froms the Center s, al- l
foopc 1l sB, and an be produc’d till it
meet with pcinc: 1 fay, thar BD is=
BC.

For sa and SD bemg drawn, sais=t
sp; and ( by 2 Cor. 36. 3. Eucl.) BATS -
= 8 p; alfo s» isa common Side of the -
{Triangles o s and Bsp: Therefore (by
8. 15 Eucl) is> ABS= >sBp: But (by
59. 1. Eucl..) > sspis= » BDC,
and > agsis= s c: ‘Therefore is>
BpC= »>C ; and confequently ( by 6, 1}

- Exch) 3p= BCo W, W, Dy

~ Corol, ‘
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Corol. Henge » aBs = §Bd is =
ABD, ' : -

el

Px\qxf.o'sn‘mN.XXIX,'
- Lem. . Fig. 29, |

ET srux bé a regular Polygon.de-

. feribed about a Circle, that is, a Po-
bigon of équal Angles, and equal Sides
whereof every one touches the Circle: And.
let a Body in A be impelled in the tangen-
tial DireCtion ac by.one fingle Impulfe;
‘and move on uniformly till it come to B ;
wheré, let it -reccive another fingle Im-_

- pulfe intbe DireClion »s C[rom a centripe-
tal Force tending to the Circle’s Center s, -
fuch as being conjoined with ihe fore[aid
tangential or projectile Force ins, mayturn

.. _¢he Body from 1he Tangent a c and make
it move along the Tangent Be. When the
Body is come to &, let it there receive a
fecond Impulfe from the cemvripetal Force
direéted to s: 1 [ay, it will then move a-

. longthe third Tangens 5 1, When itcomes -



: e ]
o (% -
1o W, Jet it veceive a thivd Impulle from: ]
« the centripetal Force : Then will 1t move
- along the fourth Tangent w1: And[oforth.
‘And the Body)s Helocity; through every
- Tangent will full be the fame. -
~ For pc being drawn parallel toss, Bp>
. is{by 28 Prep.)=8c, and (by 2 Cor.
‘34. Prop.) the Body’s Velocity in » p-(or,
»E) is equal to-the Velocity it would
- have had in B¢ before the ficft centripe-
- tal Impulfe in 5, or the Velocity it had '
in AB. When the Body comes to E, it
receives the fecond centripetal Impulfe;
- which is equal to the former, becaufe
sk is=sB: For (by Cor,-28 Prop.) >
SBD is ﬁ—:‘\AvBD = (by Hyp.)-'; DEGE:
" {by Cor, 28 Prep,) seD; and ( by 18: 34
Eucl.) >ppsis=aRight= spg, and
s common : Therefore (by 26.1. Eucl.)
is sB=sE;-in like\Manneris sg = sHs
‘Therefore, fince the Body’s Veloci= .
ty along the Tangent- BE, is  the
fame with its Velocity along the-
{Eangent AB, aud-thefecond centripe..
o tﬂ‘-.

-
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tal Impulfe at = is equal'to the firft-cefic

tripetal Impulfe at p; the fecond centri-
- petal Impulfe muft draw it juft as much
afide from the Tangent B & or pE, asthe’
~ firlt did from the Tangent-A's; ' that is,
the Line of Dire®ion, after the fecond -
Impulfe, muft make an Angle with s»
equal to the Angle A3 £ ; but (byHyp.)
-> BEHis= > apE : Therefore the
Tangent & 1 muft be the Body’s Directi-
on after the fecond centripetal Impulfe;
_for this Dire&ion muft be between Es -

and e ¥: And cF beingdrawh parallelto
~ Es, ec will (by 28 Prop.) beequal to
- EF; and (by 2 Cor. 14 Prog.‘) the Velo-

city in £ or £ 1 will be the fame with
what it was in pe or BE and AB. In -
like Manner, after the third Impulfe of
the centripetal Force in 1 ( which is e-
qual to either of the formerin Bore,by -
realon that s is=sr=ss) the next
. Dire@ion will be in the Tangent u1
* with the fame Velociry as before. ~And
fo on in the reft of the Tangents. w.
WDy - :

\A:.b
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A Scholy,
IN the.precéeding Demonfiration we
= only fulppofe, that the Center of the,
.centripetal Force 'is the Center of a
- Cirele, and that the Impulfes of the faid
Force at equal Diftances from the faid
Center are equal; which is a very pofi-
ble-and fimple Hypothefis. L

) \Pnorosxr‘x oxN XXX. .

’ 'q.bm . * i

_ A Body may move in the Peripbery of 8

<4 % Circle by a projectile Force once im-

preft, and an uniform cemtripetal Force

conftantly impreft.. :

* For a Body moved by a projeQile Force -
~once impreft, and a centripetal Force
acing equally by an infinite Number of
Impulfes one after another, may (as 1s
evident from 29 Prop.) run in the Pert-
meter ‘of a regular Polygon defcribed
" . about'a Circle. But-the faid Eoly%on’.s
: : deris

/
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Perimeter, when its Sides are infinite in
Number, coincides with, and is nothing
different from the Petiphery of the Circle;
and the faid centripetal Impulfes;, when -
- infinite in Number, are the {fame with an.
uniform . centripetal Force aling con- -
ftantly without Intermiffion. Wherefore
it is evident, that a Body once impell'd
-by a projetile Force, and a centripetal
Force aQing conftantly, may move in
.the Periphery of a Circle. w. w.p.

\Pnopos:r;on XXXI,. ‘
| - Teeor. o)
.A Body moved in the Periphery of &

Circle by a projectile Force once im-

preft, and an aniform centripetal Force

 conftantly impreft, is conftantly carvied with

an equable Motion ;5 or its Velocity is fill -
the j?mze.; S :

-This is evident from 29 Prop. fince

- the {aid centripetal Force is all ene with

~ a centripetal "Force acing by an infinite

Number of equal Impulfes, and the Ve-

T T Jocity



" whereby he pretends to prave, that a Bo-

U )
locity in the Perimeter of the circumfcri.
bed regular Polygon of an infinite Num-
ber of Sides ( which is the fame with
- the Circle'it/felf)'is' by 'that Prop. fill
‘the (ame, ’ -

4 'quoilary.
From 30 Prép. it is evident, that Mr.
Gordon’s itk Theorem (in his Remarks
- upon the Newtonian Philofophy Pag.217.)

dy impell'd by a projetile and a centri-
_-petal Force, conftantly approachesto, or
conftantly recedes from the Center of the

centripetal Force, isfalfeand groundlefs:

But this thall be farther proved belaw.
It is alfo evident from 31 Prop.' that all

about the conftant Increafe of Velocity

of a Body moving in a Cifcle, is perfe-

ly precarious and abfurd,

. he fays in Pag. 86 and 87 of his Remarks, -

| Scholy |

|
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 Scholys I

, I F oar Remarker’s forefajd firlt-Theorem
was true, it would indeed overturn
the main Foundation of a great part of
- the Newtonian Philojopby: Therefore,
that the Remarker’s Miftake or Sephiftry,
and the Falfhood of his Theorem may
- the better appear, we fhall here fet it

. down with his Demonftration ; and plaine T

_ ly thew the Demonftration to be fo faul<
ty and inconfiftent, that inftead of pro-
ving the pretended Theorem, it proves
nothingat all. His Theorem-then is as

. tollows in hisown Words. See Fig. 30,

‘A Body tarned from a fireight - lined
Motion into a Curve that lies in.a Plan, -
and defcribes, vound any Point s, Areas
propertionable ‘2o the Times, by a contis

* ning cenripetal Force direfted tos; muft

, either move configntly away from s, or come

. conftantly nearer-to it, ina fpiral Line,

- Letit here be obferved, -before we
proceed further, that that Claufe of this
Lhearem, which é“%@?&i the propor-

- H tios

- - .
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tionality of the Areas to the Times, is
{uperfluous, fince he makes not the leaft
ufe of it in his Demonftration. So that
the faid Theorem fhould ‘be exprefied
thus: A Body turned, by a continuing
centripetal Force direifed 10 %, from a
ftreight lined Motéon into a Curve that
dies in a Plan; muft either move conflant-
Iy away from s, or come conflantly neaver
- 20 ity in a [piral Line. :
- 'His l%fmonﬁration, inhis own Words
~ .alfo, is this.
~ Let the Body’s ftreight-lined Motion
e the Line ABF, let the centripetal
" Force direCted to s, be fuppofed to-a&
.upon the Body at the Point. B ; -the Line
s Fin which the Body at. 8 would run |
out, muft make with Bs, the Line of
the DireQion of the centripetal Force
‘alting in B, -either a Right, an Acute,
or an.obtufe ‘Angle. If ‘the -Angle sBF
be a right or an acate Angle, thenisthe
Angle s8C (4 Part of that Angle ) lefs
‘than a right Angle. Draw out '8 C i infini-
tum:towards o and p, -let -us with our
sAuthors, woriceive the:Poliit ¢ to be:the
e ‘o ‘next
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- mext Point in which the centripetal Force
adls; which being {uppofed to a&t con<
tinually, or-in every Point, the Point ¢.
muft be the next Point,to-s/in-the Line ,
B Q. ,Drop a Perpendicular from's, upon
the Line- paq, it will fall fomewhere be«
ewixt B and @ ; either upon c the next
- Point-to g in‘that Line, or upon fome
* other Point betwixt ¢ aad- o ; fuppofe
upen the Point x, If the Perpendicular .
fall upon c, then is ¢ the neareft Point .
in the Line » o to the Point s, nearer,to
~ writ, than the-Point B ; if the Perpendis
cular fall upon n, ' then is ¢ nearer to s.
than g, becaufe.nearer-to n: So that
the centripetal Force meeting with the
Line in which the Body would run out |
at right Angles, or lefs than right Angles,
muft neceflarily force the Body to move
from a Point more dntant to a Point lefs
diftant from the Center s. The Line
c a is that Line in which the Body at ¢
would run out riext, and the Point c is
the next Peint in-which the centripetal
Force is fuppofed to at; but a Berpea-
dicujar from s upon p q fell, asabove,
' Ha2 . - either-
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. eithes upon c, and' then the Force dire=
Qed to s, a&ling in the Point c, isat right
Angles with cq, or upen N, and then
is this Force at;Jefs than, right Angles
with ca: ‘And {o by the fame reafo-
ning, if the Force dire&ted to the Centek
be at any Time at right, or lefs than
right Angles with the Line in which the
Body would run out, it muft ftill conti-
nie to befo ; and while it is fo, the
Body muft move every Time the Force
ats, or continually, from a Point more
diftant from s, toa Point lefs diftant from
8. But if a Curve be fuch, that the Lines
in which the Body would run out, viz.
the Tangents of the Curve, make with
the Radius conftantly more than right
Angles; then is the Body that moves
in that Curve, moving conftantly away
from s: Or if the Tangent and Radius of
this Curve gt any Time be at right An-
gles, or lefsthan right Angles, then muft
the moving Body come conftantly nea-
rer to the Center s ina fpiral Line.
Q& EDe - ' .

J

.>. ) This‘
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.~ This Demonftration is pretty tunning>.
Iy contriv’d, but Fallacy all over : I fhall
difculs the firk Part, wherein its main’
Strength lies, and'thefecond,which is on-
1y hinted, will fall of Courfe. The faid
Demonftration then, fuppofes the centri-

petal Force to a& upon the Body at the

Point B, and then ‘at the Point c next to
B; now if the Points B 'and c be nextto
one another, either there is-no Diftance
between them, .or there is fome Diftance?
_If there be no Diftance between B and c,
“then B and ccoincide-and really make but,
one Point, and fo are equally diftant fromy
s, .and confequently sC is= -sB. But
it there be fome Diftance ( though ever,
fo fmall ) between -the Points B and c,
as the Demonftration plainly implies; for’
itJuppofes BC to bearight Line,sBC arf,
dcute Angle, and scB a right one, from:
whence it infers the Point ¢ to be nearer.
the Point s than'the Point s is, which
isindeed a very juft Inference from the -
faid Suppofition, as is evident, from 19. .
1. Exucl, 1fay, if there be fome Diftance -
between the Points -and ¢;  then ¢is™
- Hs3 . pots
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not the next Point to » in which the
centripetal Force alls, fince it a&s con--
tinyally, and confequently bas a&ed in
an Infinity, of Points in the Time that
the Body has moved from 8 to ¢, and
the Body’s Path has not been a right
Lipe, as the faid pretended Demonfira- .
tion fuppofes, but a Portion of a2 Curve
( as being produced by a projectile and
conftant centripeta] Force) which we
may reprefent by the Line B¢, and al-
low it, being extremely fmall, to be very
little different indeed from a right Line,

et flill a Curve. Now fince BC is re-

ly a Curve, though we fuppofe s C to
be perpendicular thereto, we cannot
therefore certainly infer that sc is {hor-
ter than s B, and confequently that.q is
nearer s than p is : For though sC be
perpendicular to the Curve BC, tbat isy
to the Tangent at the Point c, it may
for all that be fhorter or longer than, or

.equal to s B, according to tlie Nature

of the Curve BC, For, for Inftance, if BC
be a Portion of a Circle whole Center
i s, thepsC perpendicular to BCise

S 7 quaks

!
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’qual‘t'o $B; if BC be a Portion of an E.L. |

lipfe whofe Center is s, and s.c halfthe,

fhorter A x, which certainly is perpen-

- dicular to the, Curve, then s ¢ is fhor- -

ter than s B ; and if SC be half -the lons
ger A x, “which alfo is Perpendicular to
the elliptick Curve, then $C is longer.

It is eafy al{o to fhew, that though s¢ -
be not perpendicular to the Curve pc,.
et for all that, s c may be fhortet ‘or
¥onger than s B, For if we fuppofe BC’
to.be a very {mall Portion of an Ellipfe,-

‘whofe Centeris s, and’s B to be half the

longer A x which therefore is perpendi-
cular to BC, but s c is nat perpendicular
thereto, but oblique, becaufe oblique -
to the Tangent in c¢; in this Cafe, sC -
isthorter than s : Neither is it material
here,whether we call the Angle spc a2
right Angle or ap acute one,it being a mix-
tilinear and not are&ilinear Angle. Again,
if sB be balf the fhorter A 'x,.and{o alfo
perpendicular to B¢, sc. is oblique to.

-®C, andyet scislonger than.ss, There-

fore that part of the preceeding Demon<,

7 Bration;
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ftration; where the Perpendicalar is fup-.

pofed to fall upon x,  on purpofe that: -

st may ‘be oblique to.Bc,_ is of no Force:
or Monient/imagimable.CFrom all which’
. (though we fhould add no more) ‘it is

~ abundantly evident, - that the. faid De-
monftratiorris fo far from proving M.

. Gordon'sTheorem,that it really proves no-.

thingatall. Befides, itis inconfiftent with.
it felf,one Suppofition deftroying another.
. But laflly, perhaps it will be {aid,.
that, fince a Curve may be confidered
as compos'd of an infinite Number of
right Lines, the Linesc, the Body’s
“Path from g to c, isan infinitely little
right Line-: This indéed we can eafily:
allow, f(uppofing the centripetal Force
not to aQat allbetween the Points B andc;
" . but'not otherwife ; forifit a&tbetween B,
and ¢, it muft either.a& conftantly or
by Starts;- if conftantly, then B¢ muft*
be a perfe&t Curve, as dbove, though.
- infiitely little different from asight Line,’
. and {o the pretended Demonftration is-
already overthrown; if by Starts, then.
- sic muft bean inflécted Line, and' not:

&

)

|

!
|
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a fireight one, though yet infinitely little
different from a freight one. Wherefore
it is phin, that, if B c bea ftreight Line,
~ as the Demonftration plainly fuppofes,
. the centripetal Force alting upon the
Body in the Poisit 3, does not a& upon
it again till it comesto the Pointc. Now
it is afferted; that a Perpendicular from
s to pq, or mnc producd, muft either.
fall upon ¢, or upon fome other Point
between ¢ and o_: But I wonder how
M. Gordon is fure of this, fince, 1bcs
lieve, any Body but himfelf will grant,
that the Perpendicular from s.to »a may
poflibly 31l upon fome Point between »
and c, as well-as upon c, or between ¢
and a: And if it fall betweén 3 and c,
_ as certainly it may, becaule, bethe Line
Bcever fo fhort, the Angle ¢rs may -
be fo extremely- little, or-Bc may ly
fo extremely clofe to BF, that the Angle
s cB may be acute, aswell as the Angle
. S$BCj; then sc may either be equal to,
-or longer or fhorter than s ;- which again
{pails the fine Demonftration.

- Scl;oly.



AN Infinity of Kinds of centripetal For-

" ble, each’ conftantly-a@ing in a- certain

oo Law:. Though' the Law whereby one

G )
T Scholy H.

ces may. be conceived, ' or are poffi-
regular Mamer, or by a' conftant Rule

als, be different from theLaw witereby
another ad&s. : - i
._As for Inftance, ‘there may be one kind
of centripetal Fotce that may a& upon a
Body in fuch Manner, that-‘its Impulfes
may conftantly. be direftlyasthe Diftan<

~ ces of the Body from the Center of the
cengripetal Force : Another Kind- of ‘cens |

tripetal Force may {oaQ, thatits Impula
fes may conftantly be, .as the Diftances
reciprocally:: A third may- {02, that -
#5 Impulies : may conftantly be as “the
Squares of  the Diflances reciprocally ;
and {o forth. ~ Of the third Kind it ishigh-
ly probable, that there are a great many
n: Natare. . - ' SRy
If v be put for the Energy, Bfficacy,
or Impalfe of the centripetal Force, ‘ D
PR - ~ for

N
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for the impelled or attraed Body’s Di-
ftance from the Center of the centripetal .
-Force; then the Law of the firft men-
tioned Kind of centripétal Force ds. that
v is every whereas p direétly : The Law
of the fecond Kind is, that v is ftill as
reciprocally : And the Law of the third
is, that v is every where as bz recipro- -
cally. There may be a fourth Kind of
centripetal Force conceiv'd, that ads
equally or alike at all Diftances: And o

- ot others to Infinity. :

~ Now ’tis plain, that an Infinity of
Kinds of centripetal Forces is poflible, .
€ach adting by.one fixt and conftant Law,

_the Congaption -of this involving no Im=
poffibility.er Centradiétion. .

Pnor'osxn'or_«'XXXIl._ |

, . Thewr. Fg.ogu
AF Bady onge impelld by .a projeliile -
' 1 Force .in any vight :Line af; de_tur.-
" med from ity by @ conftant cemivipeta)

Eorce dirciied. 30-any. fins Point s, mot
e " Bing
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‘lying in the Line af; the Body will
move in a Curve lying in the Plane
. that paffes shrough s, and the Lengthof af;
the Curve ' will 'alfo"bé concave or bollow |
towards s, and the Body will defcvibe

round's Areas proportional to the Times of
deforibing, - ' C

Suppofe the Body, in any Particle of

Time, to defcribe by the proje&ile
Force, the Line ab; it would, if -no-
" thing-hindred it, inan equal Time, de-
fcribe bf = ab: And it it be urged in
b, by the centripetal Force, in the Di-
rection bs, it will (by 14 Prop.) in dn
equal Time, deferibe the Diagonal b¢
of the Parallelogram bgcf. The aasé
is=absf, by 38. 1. Eucl, becaufe a4
is=bf; alfo abscis = absf, by 37.1.
Eucl, ‘betaufe fc is 1l bs: Therefore
isabsc =aasb. Now thefe Triangles
bsc, ash are Ateas defcribed in equal
Times; andby the fame Way of Reafo-
" ning, the centripetal Force diretted to
's a&ting againat the Point ¢, muft obli
" the Body to defciibe the Areacsdequal
-~ to-the Area¥se, ina third Time equal

)
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- to_either ‘of thofe in which it defcribed -
the Area asb orbscé; and fo of the
Areadse, orany Number of {uch Areag!
And if any two'Nuanibers of {uch Areas .
‘be taken, their Sums will be to one ano-
ther as the Sums of their Times ; ‘or if
thefe Areasbe proportionally diminifhedy
they will ftill be to one another asbefore,
Let us therefore now fuppofe the centri=
petal Force not to a&t by Starts, butcon-
~ftantly without Intermiffion; and confe= -
_quently that the Lines a b; b¢c, ¢ d, &z
" and the Areas tomprehended within thefe
Lines are diminifh’d to Infinity, (o as to
bring the Points b, ¢, d, e, &c. in which
. the centripetal Force is {uppofed to a&;
next to one another; then will the Line
abcde tura into a Curve, and the Areas .
that the Body will defcribe, round s i§
this Curve, will'be proportional to the
‘Times of Defcription, asabove. And ’tis |
- evident alfo ,that the Curve will’lyin
«a Plane paffing through s and a4, “and
‘Wil be concave fowards swow,D. -

.- - . " ~ - )
& ! ‘ "!
. L. . .
’ - . : = =
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A Scholy,

TH‘E pteceeding Prop.  is Sir I[aacl
% Newton's 1° rgg. 1 Lib. Princip.
and Dr. Gregory’s 11 Prop, 1 LibaAftron.:
?ﬂd I have exprefled and demonftrated .
t very near in Mr. Grordon’s Words, the
Demonftration, as he gives it, being juft |
. ‘enoygh. But here Mr. Gordon very un- |
:reafonably finds Fault with thofe twq '
: "f{reat Men (fee Pgg. 25, 26, 27 of his |
Remwarks ) becaufe they havéot detet-
mined the Species of the Curve, that
the projectile and centripetal Forces o-
blige the Body to defcribe, though he
Yhews not (as I'm confident he cannot)
. the leaft Flaw in the Demonftration. It
is true indeed, that neither Newton nor |
Gregory determines the Kind and Nature -
of the Curve, for in this Place they could |
not, the Thing being abfolutelyimpoffi- |
ble ; fince they fuppofe only any Kind |
in Een,eral ofi a cenripetal Force afling,
and not any particular Species of centri-
petal Force adting by one conftant and
oo X par=

- -
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ticular Law: So that the Cutve maybe . *

fny one amongft an Infinity of Curvess
And. the Nature of the Curve muft de~
‘pend upon the Wature of the centripetal
Force, and the Quantity of the projeile,
Force, whereby it is defcribed. Gordon
nay jyft as reafomably quarrel witha Per«- -
fon treating only of the Properties of &

Parallelogram in general, without de-
figning to defcend to.any particular Sort
of Parallelogram ; that ke did not deter-

mine the particular Sort of the general
Parallelogram, with which alone hewas .

at that Time concerned., Now how un-
reafonable and abfurd this would be, we

leave every one to judge. .

-

3 ‘Pn‘dp_osnxbn XXXIH,‘_’:
 Theor. Fig. 310 |

EVERY' Body moving inaCurve, and"

K defcribing round another Body Areds

proportional to the Times of Defcription, 15

forced imo fuch a Curve by a projectile - .
Force once impreft, a;nd a cemripergl Force .
: ! S P ..o cons

\



. the Point or Body at Reft, about*which
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conftantly direéed to that Body, rownd '
which the Areas are deferibd. '
* Any Curve may beconceived asmade
up of an Infinity of right Lines; fuppofe
- the revolving- Body to move in the in-
“fleQted Line abcde, and let this Line
be compos’d of fuch infinitely {mallri ht
Lines ab, bc, ¢ d,&c. as the Body de-
{cribes in equal Partieles of Time.
the fingle projectile Impulle be made
at a, in the DireQion a b ; and let s be

.“the other Body revolves. Produce ab
to f, till 6 f be = ab, and draw as, s,
fs, ¢s; &c. The Body in a,- in any. cef- .|
_ tdinr Time, ~delcribing by the projettile {
Force the Line ab, would, if nothing :
hindred’it, defcribe; in an equal Time,
bf=ab; and fince it defcribes not &f,
but ¢, it isturned from moving in o]
by fome Force-a&ingin b, different from
the projeQtite Force. Thea asbis (by
- 38 1. Bucl,) = absfstheabscis

(by Hyp.) = a asb, becaule thele are

‘Areas defcribed in equal Times : There-

- fge dsa bse= A bsf : Whence (bY

,;.\\J ) < h 39‘.1

1
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39. Y, Euck) feisll bs. Therefore theé .

‘Direftion of the Force that turn’d the .

Body from moving in the Line 4,
move-in the Linebi¢yids (by 15 rap )
parallel to'cf, and confequently is the'
Line bs. By the fame way of Reafoning
it is plain, that . the Force (thatturnsthe
‘Body from a ftraight Courfe ) a&ing inf
all the other Points ¢, d, e,&c. may a}- :
fo be provedto be direftedto's, | -
- The fame Demonftration holds good,
when both the Body s and the revolving
Body, areurged by equal accelerating

Forces according to parallel right Lines,

that is, when both are urged with equal.
Velocity in'a firaight'Courfe; aswil be
evidenr from the firft Scbaly tollomng. '

Seboly L

‘ IF Bodies be mbved amyw:fe am
themfelves, and afterwards beurg
'by equal accelerating: Forees; accordingto -
paralle} right Lifres, or (which is ail one} -
. 1f their comimon Cehter of Gravity move
manghtl..me Theywxﬁ a.lIconmmc‘ :

..,.«4
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_ to-moye after the fame Manner as at

firft, in refpet of one another, asif they
ere not urged hy the faid Foxces.

» For the faid eq’g‘al accelerating Forces,,
4&ing in"paralle) DireQions,  will move
- all the Bodies with equal Velocities in
the faid Dire&ions; and will therefore

sever change -the Pofitions and Motions -

of the Bodies in refpe& of one another;
and confequently they will continue, to
mave in refpeQt of one another,, after the
Rme Maoner as: before, - - co

© Sy I Figgn

)

‘ 'i‘ HE laﬂ.Pmp is. Sir.;Y[aqit N?ww"’s
2 Prap. v Léb. and Dr.Gregory’s 3

ta it, in Pag. 1415, 76, 17, 18, 19,
‘20, 21, 22 of his Remavks, that isany-

 Prep. 1 Lib, All that Mr. Gordon fays

- wyife to: Purpofe, s, thatbogr beingar
: szallélqgﬁ:, the Force in. b.g direQeds. -

to s may. be refolved into- the Forces b o
. and b x, neither of which is diredted to-.

s, which, indeed is yery taue;s: andfo.may;

‘she faid Fotcg be. refolved g #.thoms..

~
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fand 6ther Forees ; and in that Cafe, the . |

‘Senle, of the Propofition is, that.the

Force, that is eempounded: af-all thefe: -

Forces, is diteGted to the Point s, asSis-
Ifaac Newton himfelt acknowledges and:
-affirms in Sch. of bisforementioned Prop..
ig thefe Words, Urgeri poieft “corpus &
4 centripeta compofita ex pluyibus viribus :,
in boc.cafu fenfus Propofionis eft, quod:
vés illa qua ex ommibus componitur, endis >
- ad punétum .~ . :
. But now, when weapply the precee-.
ding Propofitian to the real Phenomena,
of Nature, .and:-not. to artificial, Things,.
as a Ship carried by a Stream, 6r animate;
. Things; asa Man walking, which are In-

-

fances the Remarker very impertinent-
ly brings in 15 Pag. . is it not far more: .

resfopable  ( finge, atcording to-10 Muas:
Natore aits by the: fimpleft Mathads);
* td.fappole;. that the Foxe direQiéd to-s
is-the fingle one in b g, than twe in boy’
and 4r compounding’ the .Force in bge:
-The laft Cafe of the two Forces is in-
deed very poffible, but the firlt of the
fingl¢ EarQe is far.more probable : Since

PN



*tis highly improbable that - Natute ufes

a compound way, where a fimple.way :

will do as well. If then the Planets re-
" volve round the Sun'in Curves, and de-
fcribe Areas proportional to the Times,

as.is well known by a Multitude of aftro- -

- riomigal Obfervations; muft we not cone

“clude, that each of them is urged by 2

fimple centripetal Force (and notacom-
pound one ) direéted to the Sun, though
" not with'abfolute mathematicalCertaintye

- If we {uppole the direét centripetal Force -
to be compounded of other Forces, in

different Dire&ions running quite away

from the Sun, in one Place of a planetary.
Orbit, we have the fame Reafen to fup-
pole the like in all other Places thereof, -
. Now what a needlefs, _foolith, and un..

reafonable Compofition of Forees does . -
this feem to be? And what imaginable-
Ground can there be for fach an abfard

Fancy, though this be not fimply and ab--

folutely impoffibles -~

".. Rmoxos.

.

N
|

|
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Pnorosxnox XXXIV.

’Ibeor. th.gz. -

A Body impelld by projeciile F orce
-~ once impreft, and a_centripetal Force.
canﬁa»tly smprefl, may move inany Curve
tbat is concave to the Cmm of the mxm-
petal Force. _.

This,-1 think, is ptetty near the Re-
vetle of, and almoft quite contrary to
our Remarker's firlt Theorem, which pre-
tends the Curve o be a fptral Line.
only.

Let-any Cur_ve, that is concave to the
Center of the centripetal Force, be cir-
cumicribed by many Tangents AB, BC,

- €D, DE, &c. produc’d to Hy 1,-K, &C.
and let s be the Center-of the. ceptripe.:

tal Force : Suppole a Body'in a beim~—"~ .

pelled by.one fingle projeétile Impulfe,
. in the Dire&ion of the Tangent A B; aod’
- afterit bas run from the ContaQ a to.

B, let it receive, in B, 2 firft fingle Im-.

pulfe fnem the- cmcupeml Fe:a: dmeﬁlgd' ‘, |
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" " to §, fuch as may turn it from the firft
Tangent AB or A u into the DireQtion
of the fecond Tangent B c,: For(by Sch.
. n5 Prop.) we may conceive a Force ten-
- ding tos, inthe Direction B, {o adjufted
and proportioned to the Force in A 1 or
B H, as may make the Body move in .
any middle Diretion Bc between BH
andss. “When the Body has run in the
fecond Tangent Bc beyond theContat |
‘#tothe Point c, letit get afecond Im- |
. pulfe fram the eentripetal Force tending |
to s, and . that {uch as mdy ( by Seh. 15
- Prop.) turn it into the Dire@ion of the
third Tangent ¢p between c1and cs:
. Whenit hasrunbeyond the Conta¢t cto -
fome other Point b, let a third centripe- -
- tal- Impul(e turn it'into the Direion of
.~ afourth Tangent p; and foon. Now -
» fuppofe the Number of centripetal Im-
\fes, and the Number of Tangents to
beeach multiplied to Infinity; then the
. infinite Number of Impulfes of the cen-
~ tripetal Force, will be equivalet to a
conftantly continuing Impulfe, or a cen-
tripetal Force acing inceffantly; and the.
- - infinite

/ i
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“infinite Number of ,Tafents ( which will

all be infinitely {mall, becaufe the centri-
petal Impulfes are infinite in Number )

will degenerateiinto, and beallone with ~

the Curve it felf. - From whence it is ina-
nifeft, that a Body impell’d by a pro-
je@ile Force once impreft, and a cen- .
tripetal Force conftantly impreft, may .
move in any Curve which is concave to
.the Center .of ‘the centripetal Force,

| A Scholys

WE have here fuppofed any centripe-
. ¥V tal Forcein general acing -at Plea- .
fure,- without determining any particular
‘Law- by which itacts ; becaufe we have
" determined no particular Species of Cur-
ves. This we were obliged to do, that .
the Demonftration might be the more
- general; andit is moft evident, that the
faid Demonftration agrees to the Ellipfe,
any Point within ‘it being the Genterof
the centripetal Force; fince the Elipfe
will thenbe one Species of fuch” Cuves.
i > L T T' - But-

~
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But if the Center of the centripetal
Force be the Ceater of the Ellipfe, or

- . one of the umbilick Points, it is demon-

ftrated by Sir If. Newton, that the cen-
tripetal Force will be a regular one, or
fuchasa&@s by one_conftant Law: In the
former Cale, -his Law of the centripetal
Force is, that its Impulfes are direitly as
" the Diftances of the revolving Body
~ from the Center; fee 10tProp. 1 L7l
Princip. In the latter Cale, when one
Focus of the Ellipfe is the Center of the
-centripeta]l Force, his Law is, that the
. centripetal Impuifes are asthe Squares of
- the Diftances reciprocally, or ( as that
great Man exprefles it ) the centripetal .
Force is reciprocally as the Square of the
" Diftance; fee 11" Prop. 1 Lib. Princip, -
Sir I|. Newton alfo*determinesithe parti-
~cular Laws of the centripetal Force in fe- 4
veral other €urves; all which'he deduces,
from his general Law delivered and de-:
monftrated in his 6 Prop, 1. Lib. The
" Proot ofthisgeneral Law, on which the
" reft depend, alfo the Proof of the two
patticular Laws in the two foremen-
o A tioned

~
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tioned Cafes, we fhall here largelydées
liver in the five following Propofitions;
wiz. The general Law, and that of the

latter Cafe, after Dr. Gregory’s, full and

clear Method ; but that-of the former
Cafe (which Gregory hasnot) after New--
ton’s own Method enlarged, Newion’s

own Demonftration of his general Law, -

we fhall refer to the end of this Tra&,

ProrosIT ox XXXVy
Lem Fg 333438

THE nafient, or evanefcent Subienfe

£ of the Angle of Contal® in a Circle, is -

in a Auplicate Proportion_of the contermi-
pal Arch, . B T
. This is Dofor Gregory’s 24 Prop)
" Aftron. S o

Let Apc be a Circle, Ao B a Tangent
in A, and fo the Angle 5 A p, made by, .
by the Tangent A B and Archi A p, the
;’Ag%le of Contad. 1 fay, that any Sub:
‘tenife thereof, infinitely near the Point &'
of Gontag, a3 B0y is &g the Sqw!;;f -
i ) .- s



", asthe Square of the Arch A is'to

+ 8. 3..Euacl.) will be-perpendicular to

()
the Arch A'D; that is, this Subtenfe Bo
‘is to aniother Subtenfe 4 4 infinitely near

the Square/of the:CArch a'd ; provided
D and bd be parallel as in Fig. 33 and
34, of, being produced, meet in fome
Point o remote from a¢ as in Fig. 35,00
that they be infinitely near parallel.
.‘Draw the Diameter . A ¢, which (by

ithe T-ahgent A . _
-1 Cafe. Let the Subténfes pB, db
" 'be (in Fig. 33.) perpendicular'to A B.
Draw pE, de parallel to a5; draw
Wlfo ¢, cd, and'the Cliords Ap, Ad.
The Arch ap being infinitely- little or
- malcent, - does infinitely near coincide with
v jits Chord ‘Ap; and confequently. is in-
finitely little different from, and fo is to
be confidered as the fame with the f{aid
_Chotd or right Line ap: In like Man.
 -fier does the"Arch A d coincide with its
" Ghord Ad. But (by 31.'3. Encl.) ADe
is a right Angle ; therefore (by 2 Cor.

-, 8.6. Eucl.) asis o ¢:Chord o p::Chord

‘AD : AE or 3D, Theiefore is “Chord
P ( - o=
. R ‘-
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<ADg = BD ¥ AC; and confequentl

Shor 801 =sn. Jultfois Chord ady,

= bdx-ac,and S A9 = 4 Theres

d ‘
fore is -—-————Ch°'it Dg. 9-—-53-11“’"’ 250 . mpibds .

and confequently Chord apg: Chord
Adq::ppibd Therefore, fince the
Arch g p coincides with, . and fo is infi- -
- nitely near equal to, the Chord a'p, and’
the Arch & d coincides with, ‘and {o i3
infinitely .near equal to the Chord A d;-
there will be as Bp:4d:: Arch ADg: -
Arch adg. wow. D, 1. - '
-z Caje Letthe Subtenfes BD, bd
(Fig. 34.) of the Angle of Contaé be -
yet parallel; but' not: perpendxcular to-
the Tangent A B. ‘
Draw bF, df perpendrcular to AB
- then (_by reafon of the equiangular Tri-
~ angles pF B, dfb) there will be assp::
: bd :pr:df -But{(by 1 Cafe) asprFidf:s.’
ADg: aAdg Thereforeas Bp :6d:::
}Anququn.. |
.3 Cafe. Let the Subtenfes g p, & d
(Fzg '35+) converge towards {ome re-
' : . mote

ot b



. iote Point o, but {o that they may be
infinitely near parallel: . o

- _Draw pr, df perpendicular to the
_i¥angent By /Sitice's byl d are fuppofled
to be parallel-ythew FBp is= > {54,
and confequently the Triangles ¥sp,

£ d are equiangular, Therefore as 8 p:- |

bd::p¥:df. But(by1Cafe) as px:’,

8f:: apg: Adg. Thereforeas 8p:bd;; |

'ADQ : Adq-.wr;W-bosq R
"4 Corollary;

THE nafcent or evanefcent Subtenfe
of the Angle of Conta&, is al(o in

- a duplicate Proportion of the-contermi~
nal Arch, in any other Cutve to which

~ there may be defcribed an equicurve.
- Circle; or a Circle whole Curvature is
the fame with (or infinitely little diffe- -
rent-from) the Curvature of a fmall Por-

~ tion of that Curve; f{uch as are the Co-
nic Settions, 'and many other Curves.
For if the Circle. ap ( Fig. 34.) be of
the fame Curvature with a (mall Portion
A» of the Curve A 5, the Pointsp.and

PR : , S s ‘

- .
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d-will both be in..the Periphery of that
Circle, and allo in this Curve : - There-
fore the nafcent or. evanefcent Subtenfes
BD,. bd of the common; Angle of Con- -
ta&; will.be in a duplicaté Proportion -
- of .the conterminal Arches AD;: A & of the: -
" Curve AD 6, as well: as of the Circle -
ADC, .. .

: Pm;orés}‘f;buzxxxw;. -
- (Theor... Figi36:. -+

I.f‘ 8 Body.be projeéted according 10 the
2 Direétion .‘afP;ny. right Line »r, and
- at the fame Time-be urged by a centripaial
_ Force conftantly tending 10.a Center s, fo.
~ that by the compound Moiton it defcribe
the Curve A »p; -if alfo,-the right Line
» R touching the Carve in: any Paimt v,
from -anotber -Point v in the Cuwrve infi-
nitely near--» there be. drawn the right
Line 8p perpendicular.1o.the vight Line-
" s»; and BRparalle) v sy -2 Andthe like .
_ Confiruction be made at any other Point -
pof the Curve, pr beng a Tangeat in ps .,
i - KRy, L bx)
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" B.infoutely near p, rb parallell and b
perpendicular to sp. Then the centripetal
Force in » will beto the centripesal Force
Cin pasSEiXEA jo g SPIXBD g, 4y ghe

br ' BR
centripetal Force in any Point » will be
veciprocally as the [folid 1‘%’%’_"; when
 the Figure »RB D is infinitely lintle;

_ This is the great Newton's general Law |

v of eenrripetal Forces, which the. defer-
- _vedly famous. Dr.-Gregory demonfirates
" after the following Manner. o
~ Let the Force orImpulfe in ¢ tending
to the Point s, be called v ; and let the
iTime wherein the infinitely little Arch |
®pisrun thro’ by the Body with the
.compound Force, or whereby the Body,
_ by the proje@ile or nattral Force alone, -
' would ran thro’ the infinitely little Tan-
gent ® R, becalled 1. : |
- Let the centripetal Force in p be cal
1ed v; and the Time, .in which the in< |
finitely little Arch p b is run thro’, or in .
- - Which the Tangent pr would be run

N

—

. ;b;o’|

>
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thro’, becalled z. Let p ¢ bean Archrun
- thro’in 2 Time' ec})ual to the Time ¢, in
which the Arch pb is Tun through ;.and
. draw cf parallell to s, ~
Then: (by Lem. 5, Prop. ) is %'5' =

| %‘X,:—:’ But ( by 35: Prop. andits Gorg
117_. is = gp—i-gq ;- and thele Arches p s, pc8

being infinitely little are (by r. 6. Eucl.):
- as the Triangles Bs®, -csP; that is (by.
‘32 Prop.)as the Times in which they . -
are defcribed, or (by Conftr. ) asthe
Times in which the Arches B, pb are.
defcribed, or as T, 7 : Confequentlyv ’
B‘ R:}:—f—; is =X, Again (by 2 Max.)
the little Line ¢ f is to the little Linesr
as the Caufes that produce them, that -
‘#5, asthe centripetal Force'in p to the

- gentripetal Force in p, orasvtov: Con«
fequently +fis = Y. Therefore isBX =,

n s Or v - ’ N
7 X% Whence ¥ iy 3R T o
BRYXs* _BR _ 12
n‘,f—fr“-'-"-' 7y 81+ But (by.32 Prop.)

- 8sxtotfoisArea s» 2 to Area sép, or
T e
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| SR E
twice 5B p-to twice sbp, of (by 41 i {
Bucl.) as spXBD to s }’7 ){b\d.yTheté- 1

. ks S bd
fore is 71 = S—[,’-’qi———;‘,,,,—,"q—;and confequently

v_BR MV BRI Sponb g -
=7, XEIS S T3 %53 5n, Whenice
yistov (as mxsaqxb dgisto br X sPqR

: or acBRXSPIXbAT s ¢ br XSPg XBDY
D —5 ' ' 1
B Dy, Oras e S0 Ty gy

~or) as W-~is to32IX2P 1 Theres 1
. fore the centripetal-Forcein » :(tending
to s) isto the centripetal Force in p, as -
SpaXbdgispo SELXERL: Or ( to ex-
prefs the Thing fhorter ) the centripetal .
-Force in », is reciprocally proportionalto
the nafcent or evanefcent folid $24X 2L |

1
We Wt.Dq . .

]

. A-Corollary. Lo
H,,ENCE, .if any Curye ap be gi'
Il ven, and a Point s to which the
centripetal Force tends; theValue of the

- Selid -Sl’ﬁ-}s—(aé—').-i’ “may be determined from

the .Nature of the Cutve ; and confes -
* quentlythe Law of the. centripetal Force, -
* “which is reciprocally as."the faid Solid,
may be found. .~ 7 Prog

—n. ' oo . . (.
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o -V,Pkoéqs’i.‘n“ou‘ XXXVII.A'V o

. Lewy [ Fig) 37;
i:[Fa vight Line » vz tolich, in any

Point », an Ellipfe o » 1, whofe wm-

“bilick Points or Foci are s and 5 ; and
through the ‘Ellipfe’s Center c -theve be
drawn a Diameter ‘1x parallel to rz:
[Then, a right Line being drawn from
S top, thas Part theveof EP, which is ins

tercepted by the Parallels 1x and rz, 88

equal to ¢ a balf the longer Ax.

Draw 5p,and ¥x 1l » z or 1x, Sincé " '

( by 3. 4+ of Milnes’s Conic Sections ) the

Angles FPz, nPR areequal ; alfo the

Anglespru, pKF alternateto thefe,are

equal; witnce p1 is= pr. Again,fince.

's and ¥ are the Foci,” and ¢ the Center,

sc is =.cr: Therefore (by 2. 6. Eucl.)sg8
DiﬂgenCe ofps

is=EH. But su is the

and pu : Therefores u is alfo the Diffe-
fence of S and PF, and en the Halfs

difference of the fame. Wherefore E»
(made up of the leffer Quantity P or

P H,.‘
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- . Let A »Mbe the Elliple i which the
Body revolves, and let s be that Focus
of the Ellipfe to which the centripetal
Force is’ direed. I Draw theconjugate

" Axes T A, GY, croffing one another in
the Centér c.- And at any Point » of the
elliptick Cutve draw a Tangent H P Z,

* draw alfo the Diameter P Mgand 1Cx
-a ‘conjugate thereto or paralle]l to the ~

i. "Tangent uz, and to 1k demit the; Per-
" pendicular PN. Complete the Paraflelos,

/gram PCIH, and.
lipfe in 1. Joyn s

1 u will touch the El-
P cutting 1 xin g From

. .the Point »-infinitely near'p draw B R pa~

- rallel to sp, and

" BX tO Rz, meetin

~ S$.Pinx, and MP.in 0, Draw:alfo. BD
per’f‘endicular tos P -

be centripeta

1 Force ‘tending to’s i¢

( by 36 Prep,) reciprocally as the Solid
- 3R4XBD1. This then muft be compu-

ted from the Nature _of the Ellipfe. ; To

which, Putpofe let » depote the Para:
~, tneter ‘of the longer Ax TA: Then (by-
 Lem's Prw.)ﬁbm“"x—% :

e-

BDg '_"'_"f,\ﬂ‘)g .

L



‘ { 150 )
.pro x MOXPo Boqxu Bﬁf

R ek p
B _:_‘ X .
(by 1. 6.Eucl.)pro =557 %

(bya. 6. Eﬂcl ) 1,c,becam!c:xwls[[zc»
and ( by 37 Prop. ) PE is= Aca

Thereforexs pLLLE Aoain,—’;dl“x—’;?
s = "‘Mo- And(byzCor.zo.x Miln.Cos: |
MCXCP_

~.mic. and Permut.)——g—;;‘ is= ICqg -

fé :. Andy in the prefent Cafe, Bois =

3, the Point s being infinitely near the' -
Pointp: Therefore “Ts?; =1, and fo

B °
g 8oes out of the firft Equation. Far: ° .

ther 5——7-15- TR q ; becaufe the Tri-
angles sDX, PN Eare equiangular, for~
the Anglesat D and x are Right, and the -
-alternate Angles Bx D, PrN of the

two Paralle]s BX, EN are equal.  And

rrqis =-c Aq, becaufe, as before,
— B Bxg — CA 1
p gis= ca: Therefore i ISBDq Ny

| But(by 112y Mxln. Conic, ) the Re&.
. - : angle
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Recangle 1 ¢ -2 N; therefore( by 16. 6.

'35 CAg: PNg  ICq: GC g therefore is

‘Bxg__1Cq . : - )
_ ﬁ-)-} = G“c‘qi Therefore fince, asbefore;

. the Proportionof L %5 & to 3 D4 is coms

pounded of the Proportions L X B m
LK Po, LX PotOMOX PO, MO X PO
‘toBog, (Bogtop xqwhich goes off )

and B %4 toB py; it muft alfo be com< |-
-pounded of the Proportions relpeively - |-
‘ ! : P

’
’

. ‘ . L¥BR
tqualto thele that is, 55, is= oK.

L. . C!
.‘xCquIg — ACXLXCPgXIC

ICy G q"Pc,\_MnyCq.xlc’.

w ACXLXCP

— ~M.xGCq - But- (by 4 Cor. 24. 1:
MilmConic.) Acx1is=2cc, Theres

foo: LXBR.__,GCcqXCP_1CP
;forels BDQ.«-,-.‘MOXGCQ‘—,MOV'..BM
fince the Points B and p are infinitely

hear one_ar}other,‘u 0is(¢=MP)=2CP;

4

- Lherefore is Bpg =L X BR 3:“" ;;0!!:‘
. : SPgXBDg__ /SPg XL XB
fequently =5z — = (— 3 —)=

‘s2a%y; Wherefore the centripetal

angle G ¢ di is equal to the Parallelo=-
grampcimor( by.35. 1. Eucl.) the.

Eicl. ) as cay/ew 19101 ¢cs whence

L - Force
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" cally ‘as the Squares of the revolving |
~ Body’s Diftances from the faid Focus s,

- rE ) |
Foicein ? is reciprocally propottional to

‘$P4 X L, as is evident from 36 Prop.
.or, becaule v is a conftant and invariable
‘Quantity, the centripetal Force is reci-
procally ass» o Therefore the centri-

to one of the Focd
reciprocally as the Square
g Body’s Diftance from
s W, Ds = - ‘

4 Scholys

At the End of this Demoniftration it |
is proved, that the centripetal Force is
‘eeciprocallyas s v ¢ X L ; that’sto {ay, the
.centripetal Force in the Point P is tothe
-centripetal Force in any other Point p
Cwhen the Force isdire&ted to a Focus s -
of the Elliple) asspyXrListospyxt, |
orasspqisto sp,; which is allone as
to fay, that the centripetal Impulfes or.
Forces inthe Pojatsp and p are recipro-

jpetal Force te
-of an Ellipfe, i
of the revolvi

RRo:




}" | o (L13) |
o '_'Px.or.o-sxl'x_'-i"oﬁXXXE_{.;': |
v.’. Thear,,, Figs 395

IF a Body once' impell'd by-a projeclile
& Forcey-and conflantly wrg’d by a cens-
- wripetal Force; revolve in. an Ellipfe, the -
 Centripetal Force ‘tending to the Center of: -
. the Ellipfe : The Law of the faid centri= -
: petal Force will be fach, that its Imgub@:-
. 01 the revolving Body, will always be di<
“veltly a;»'tb_e,Diﬁame: of thefaid Bodyfroms - -
- the [aid Center, - o |
- - Let say sc be the Semi-axes of the
Elipfe, whole:Center s is alfo the.Centet :
- of:the centripetal Foree; m p; 1x.two -
conjugate Diameters, »N, 5D Perpen-
. diculars to the faid Dismeters; Bo. an -

Ordinate to the Diameter m P, andcon-- -

fequently parallelto p .the Tangent at
“the Vertex.p and_ to 1k; .complete the -
" Parallelogram o PR, and fuppofe the --
- Point B to be infinitely near the Point P. -
" .- Then ( by 2,Cor.20. 1. Miln Conic. ) -
@8 iSPO X OM: B0Og::§Pg:sIgs and .
ST Lo by
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by rearon of the fimilar Tmhglés 5R6;

s TP N
‘as no 'Bnq. sP,.P
l'here(orels Boq =51409008

__JWhence °x°Mx:”“ ( 'by

Bog D¢ )

Po M. qu SPqg -
Lem. s Prop. ) = x' A
iPgXSPg

is 25Ty g =
fTgxPNg¢* Thcrefore as isPo X oM;

BDg. iSSPy X SPgis5Ig X pN,,and-

;onfequently 3D, X SPg X SPy =P o

XO0MXS 1., X P Ny Wherefore :

BquSPqXSP_Q(_‘BDq

X SPq X qu) :
S=tOM XSIg %P Ng: Andcon(equent- '

BDg .
ly asoM: 5, i:(sPgXsP,: squ

SIgXPNg |

PN git) SP g —‘15137—-1 Complcte
he Parallelogram sP HI, and for-po
»ut its Equal B »; and forsy xp (or.

"PHI) rut s G X § A equal thereto by

t1. 2% Miln. Conic. alfo the Points B and
» coming clofe together, for oM put
(s p: Then, multiplying the Extremq
nd Middles of the lat Analogy, y
BDgXSPq_, 2SPXSGgXSAg

‘.’!ﬂgt*ln (z qu "‘)'
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‘i'w But(byg&. Prop)thetcnmpe

tal Forcein R is reciprocallyas the nafcent :
 Solid> 24 X224 Thereforeitis allo re<

. c;procally as ‘SG*IX%_J Now 256y -

X s Ag.is 2 given or conﬁant Quantity;
' thereforeis 2562 qu,s A "asg....; Whence

the cenmpetal Force is recxprocally as

and confequently. dxre&ly as.the Dxﬁama
S P.:W. W.D./ o
A Scboly. .
IN the fovmer Demonftration‘it-is pro-
" “ved, that s—---—-—"" 507{5_ 28G9 XSAq ..

. — ‘P .
Now, ifpr be a Tangent in p, rbpa- -
" rallel to sp, and b d perpendicularto sp; ..
* the Points b and p being. infinitely near -
. one -another; :1t. may be proved, after
the very fame.Manner as above, that
'muﬂ,s_ﬁﬁu_ﬂ But (by 36 :

Prop ) the centnpetal Forcein » istothe. "
' bd
centripetal Forcein p, as ? 9271 isto

«-JF&—J that is (When thefudfarce >
S TEE



o bas )y o
¥s direéted to the Centerof the Ellipfe) as-
2SGgXSAq . 28SGq¥SAgq a1
P Sp—_—“t‘?‘__'?_-. P > Of “'i'_i',{
is to gy becanfe 2 scq % s A4 is a given.
or conftant Quantity. Therefore the cen- |
tripetal Force in p is to the centripetal
Force/in p.(as 55’—is to '—sli;or) as spisto:
sp the Diftances dire&ly ; becaufe FraQi:
ons, of-the fame Numerator, are recipro-
- cally proportional to their Denomina-

- fors, . ' o

> ——

N ..
'~ .Prorosition XL, -

|
A _ }
_ Lem. Fig goo . !
"ET BGa be an Ellipfe, B A its longpr
L Ax, c the Center, I;fc half the foor-
ter Ax, and ¥ one of the Foci ; then, if
frois ® there be dratwon an Ordinate s to
#he longer Ax- ma, 1 fay that xx is more
than'va. - o
. Put Bcorca=a, ca=c, cFm=¢;
thenis sr=ag4e. R
- By 4 Cor, 2. 4. Milu. Conic. ¥5is
_qual to half the Parameter of the A x

AR

-
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as. And(by 4 Cor. 24. 1. Miln. Conic.) - |

FEXCA Of FEXa is= c 6 4= ¢t Whence

reis=%. Allo (bya Cor. 20, 1. Miln,

€onic.) .a5BE ®_Fa: BCXCA PEEgt
_€Gy, that s, asate XFA:as:: ich

~ Whence therensacz-;-er,xrA_ (a2
X -‘—"—-" o4 ’And confeqnently FA S

c 4

brryr "") + . But, as before,nxs

._.f- ; and ’tis evident: thiag ¢ = ismore

thaa -——. Thereforexs FE more than. u..{

W. WO Da B
Corollarm.

‘!. HE Semx-parameter or Ordmate

¥ £ drawn from' the Focus &, is
louger than any right Line ¥p drawn
from the faid Focus to any Point » of

. the elliptick Curve between A and e. This .

. will be_evident by defcribing a Circle

from ¥ as a Center at. the Diftance ¥ k.
" 2. Itisevident,  that any right Line
xx drawn ftgm ghe focus I to any Pon‘;lt.:

Syt
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of the. eﬂipﬁck Curve between ¥ and‘n,
" islonger than ¥z and fhorter-than 4.
3. It is evident,, that the Line ¥ r ly--

" ing nearer ¥, is fonger than rp lying

further from rg.. And that any Linerx. -
lying nearer.r.B, is .longet than'rc lymg :

- further from #»..
4 Itisevident, that ra the Part of tbe -

Tonger Ax . lying between the Foeus ¥ and -

the neareft Vertex A, is the fhorteft of .
all right Lines that can be drawn from .|
the faid Focus to any Point of the ellip- . -

. tick Curve: -And that theremaining Patt, :

¥ s, s the longeft of all, .

- Pxorosutou XLL

. _ Leni. Fig. 40..

TH E Diflance ¥ ¢ between either Forus

of anEllipfe and the End c of the fhor: .
ter, Ax, is a méan arithimes.cal . Propor-

" tional between the Segments ¥ and ¥ A .

. of the longer Ax, made by the jamc Fo-.
s Xy
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" For ?G being drawn from the othet
Focus », thete is (by 5. 4. Miln. Conic.)

FG+ PG Of 2 EG= A B; and confequent-

ly rc :=-:~ A'BVor theoHalt'Sum of B3

. and #A : Wherefore ¢ isamean ariths
metical Proportional between B¥ and
FA, We We Do '

. ————

ProrosiTion X,LI!."TI
- Theor. Figogn:

IF a Body move inan Ellipfe by a proz- -

je¢tile Force, and a centripetal Force
conflantly tending to a Focus of the El-
lipfe : Iis Velocity-in any Point in its fe-

~ cond Revolution, will be the [ame it was
‘'in that Point in its firft Revolution: And
Jo in anyother Revvolution,

Let s be the Center of a centripetal.

Force which joined with a projectile,

© makes a Body defcribe the EllipfeAx P x

~ whofe longer Ax is ap and fhorter BF;
fuppofe alfo s to:be one Focus ofthe El-

. lipte, Then ( by 32 Prop.) the Bociil)lr
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will defcribe Areas proportional to the .
Times of Deferibing. Let the infinitely -
little Areas AsC, C$ D, DSE, ESH, HSI, -
¢r. be equal; and confequently the
- Fimes in \which ‘the Body defcribes the
infinitely fmall Parts A ¢, cp, DE, EH,
HI, (9¢. of the Elliple, will be equal
Therefore (by T Prop.) the Velocitiesof
the Body in thele Parts' will be in- the
{ame Proportion as the faid Parts ; for-
- - the Motions in thefe infinitely little Parts
may every one be confidered as uniform:-
JAnd fo the Velocityin a.c willbeas Ac;
the Velocity. in ¢ »-(though-greaterthan-
~ “that'in A c¢) will be as cp, the Veloci-
ty in DE 35 D E, and fo on, Butitisplain: -
"that AT-is== A€, TR=CDy RN=DEy. -
and fo on; and confequently the Veloci-
- ties in thefe Parts are the fame refpe&-
ively. From whence it is evident, that:
the Velocity in a-in the fecond Revolu-
tion, is the fame. it was in- A in the firft-
“Revolution ; andfo inany other Point of -
the Elliple. What is proved of a fecond :
Revolution,  holds good, . after the ‘:;;y
e .

~ .
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fame-Manner, in a third, fourth, c5c,

W WD,
© QCorollaries,”

1. T7ROM this Prop. and g0 Prop.
_' F with its Corollaries- it i‘s* evide?:j:,
that the Body’s Velocity ( the Center of
the centripetal Force being the Focug s
of the Ellipfe) is ftill increafing from A
through x to », and againdecreafing from .
p through B to A, fo that the Velocity -
in A is leaft, and in pgreateft. It is alio
evideat from 41 Prep. that the Velocity -
in 5 andF, the Ends of the fhorter Ax,
"is a Mean between the leaft Velocity in.
A and the greateft in . -
" 2. Hence it is-plain, that all that Mr.
Gerdon advances in_Pag. 87, 88, 89 of
his Remarks, concerning the, conftant In-
creafe of Velocity of a Body revolving in
an Ellipfe, about one of the Foci as the
Center of the centripetal Force, isfalfe,
“and his Banter groundlefs. Forfrom what
* we have juft now proved it is evident, -
that though the Velocity Sns.rsa,fe,sin}c{m'lef

: : Adf -
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Half of the Ellipfe, it gradually decreafes

as much, in the other; and that, aftera
. complete Revolution, the Velocity isthe |

{ame it wasatfirft. .
Prorosiriox XLIL
Lem. Fig. 4.

THE- werfed Sine of an indefiritely
* finall Arch of aCircle, isequal {(at leaft
extremely mear ) 10 the Square of the [aid
Avch divided by the Diameter : “That is,
if am be a.very fmall Arch of a Circle
whofé Diametér is Ac, the wverfed Sine’
 .acis (verynearly) equal to the Square
" -of the Arch A B divvided by the Diameter

A Go™ .
" “This already hasbeen virtually proved
in 35 Prop. but we fhall here explicitely
. demonftrate it. R ,
" Draw the Chord .A 3, the Sine cs,
and the Line 6 8. Then ( by 2 Cor. 8.6.
Eucl,) asis AGSAB:tABIAC ; whence
ACis= "K‘?.GL,'. t@at is, the verfed*Sine

Ac of the Archa 3is equaltotheSquare
. . : . . . ()

)



‘ol the ‘Chord A 8 divided by the Diame.
‘ter AG. Butan indefinitely fmall Arch

- and its Chord coincide,i Therefore the
- verled Sine a'¢,"'is equal “to the Square
- of the Arch A divided by the Diamiey
ter AG, W, W, D, LT

A Scholy:

: M R. Gordon in his. Remarks begins at
_ the Foot of Pag.38.t0 quarrel bard
with Sir Ifaac Newron and. Dr. Gregoryy -

- Tor their affirming that the Force by which
the Moon is hindred from funning out
in flraight Lines and kept in her Orbit,-
is the fame with that" Force by which
heavy Things fall to- the Ground; and
endeavours to confute them, In order

to which he affirms in Pag, 43, that it

very clearly appears, that the real Mo. =

‘tion of the Moon, is (by Newton) goms
ared ‘with .the apparent Part of falling -

‘godies only. “Now fuppofe this be gran.,

ted him; though I fee no good Realonq ™

- that it fhould, fince the Fail .of a Body.

- very near-the Surface of the Earth; is -

M foun

-

‘,
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found by many Experimentsto beabout .

5 = Paris Feet, ina Secondot Time,
ih a free Space; f{o that whether the
Earth roll about its Axis ornot, the Fall
of rs ;‘.l fuch Feet in a Second of Timeis
determined by Mr. Hugens, Sir If. New- .
2om, and their Followers, fo bethe full
and real (and not apparent) Effe& of Gra-

~ Vity near the Earth: Yet the odds_qtfal- .
ding in a Second, a Space more than 15 -
- Feet, wiz. fucha Space more as is

" equal-to the verfed Sine of 17" (asGor-
don would have it, or rather 15", I

~ ‘much as any Point of the Earth’> Surface

" runs, by its diurnal Motion, in a Second

- _of Time) of the Earth’s Circumferente,

befides the faid 15 ;3; Feetor 181 Inches,

which at moft is but 2 of an Inch, isfo_

finalt in refpet of 181 Inches, that i
fuch nice Experiments it need not be
cofidered:

’ -

That
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" “That the verfed Sine of an Archof 15"

of a great Circle on the Earth is not full

-.i- ofanInch, will thus appear. Such a

- great Circle’s Periphery is, by late accu-

tate Oblervations, found to be 123249«
600 Paris Feet, and confequently the
Diameter to-be 39231600 fuch Feet:
Now as 1296000 the Seconds in the

.“whole Periphery is to 123249600 the.
- Peet in the whole Periphery, fois15 Se-

conds of the Periphery to 1426’5 Feety

* anfwering to 15 Seconds.. This Arch

14265 Feet {quared, and its Square =

. 2034902’25 divided by ‘the ' Diameter,

. "the Quote ’o52 will (by 43 Prop.) give
~ the verfed Sine of 15" fought : K

nd this
Decimal ’o52 of a Foot isnot full—z- of
an Inch, From whence it is plain, that’

the Remarker here makes a Noife to lit-

tle Purpofe, efpecially fince the mean

-Diameter otthe Moon’s Orbit is riot yet

completely  determined, though it be

" determined to be about 60 Diameters of,
- the Euth. - )

\/ " PRe

—
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PROPOSITION XLWQ'
ﬂ‘blar.j .

TH/E Force whereby the Moon tends
~ to the Cemer of the Earth, and is
- kept in ber Orbit 5 is the fame with the
" Forceof Gravity, whereby terrefivial Bo-
‘dies tend to the faid Center. -~ .
. - The Time of the Moon’s Reval~ 4
in her Orbit is 27 Da¥s,’ 7 Hou.., 43
Minutes, or 2360580 Seconds of Time.
In 360° thefe are 129600". - .
 And as 23605806 Seconds of Time is .
"to 1296000 Seconds in the Periphery, o .
is 1 Second of Timeto :g——g&s’;ofa Second
" in the Periphery, equal to 539017 of a
- Second, equal totlre Arch of the Moon’s
- “Orbit that is defcribed in 1 Second of
~dime. - . U
. The Moon’s Orbit is 7394976000 Pa-
ris Feet; and _the Diameter of her Orbit
is 2353896000 Paris Feet. = .
Then as 1296000, the Seconds inthe
whole Periphery, is to '7394976°6°i;h=
R e \ : cel

Y
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Eeet in-the whole Periphery, oras 1298~
is t0 7394976, fois *549017" of the Pa-
riphery to 3132’91 Feet, anfwering to-
*549017". So thenthe Archofthe Moon's |
Orbit, -run in ¥ Second of. Time, is- "
3132°691 Feet, ~ =~ o o
This Arch of 3132°691 Feet' bgiﬂf‘ }}
- Iquared,and the Square 9813752’90148%. -
divided by.the Diumeter 2353896004d,. -
" the Quotient ‘oc4169 of a Foat will(by~
" . 43 Prop.) give the verfed Sine ‘of the:
Arch the-Moon runs in a-Second, whicH -
is the Meafure (at lealt extremely near?).
of ‘the Moon’s centripetal - Force. in her
“Qrbit: But the faid Force isasthe Square
of .the Diftance reciprocally. Therefore;.
if the Maon was brought to : the Surface
.+ of the Earth, or 6o Times nearer the. -
- Center than fhe is, her centripetal Force.

- would be 60X 60,01 3600 Times'oc4169,”

LT Ty

of'a Foot, or. 15’0084 Feet equivalents "
to 180’r Inches. So then the Moon near-
the Surface .of the. Earth being let.fall;,
~weuld defcend by hex. centripetal Force: .

~ in a Second of Time; 180’1 Inches. .Butr
#ds known by many Experiments, . thatz
S M’i’v I !’lgﬂ,ﬁ
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heaVy Bodies near the Surface of the Eareh »
~all infaSecond of Time 1 5 = Feet or18x

‘]nches And thefe Numbers 180’1 and
81 differ but 'very little from one ano-
"ther. - Therefore the Moon's centri-
petal Foree is all one with Gravitation,
‘or that Force whereby heavy Bodies neag
‘the Surface of the Earth tend to the Earth’s
Center,

This Calcul is founded upon the Sup-
poﬁtxon, that the Diameter of the Moon'’s
Orbit is 60 ‘Diameters of the Earth < But
if we fuppofe the Diameter of the Moon’s.

. QOrbit to be (omewhat mote (asprobab-

lyit is) iz, 60 X Diameters of the Earth;

~and renew the Calcul ‘we will findthat
the Moon near the Surface of the Eartha
would defcend by her centripetal Force,

- about 182 Inches, in a Second of Time *

And this will anfwer all that Mr. Gordon-
cin demand about his real and apparent
Gravxty, as is plain from Sgb. 43 Propy

a4
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"4 Scholy. Figoqy

A/ R. Gordonin/Pag.oga of his Remarks .
delivers a Theorem, from which in
~‘Pag. 55 he infersaCorollary, defign’d not
* only to overturn the preceeding Propofi-
" tion about the Gravitation of the Moen,,
_ but alfo -all ‘Meafures and Eftimates of
- centripetal Forces by verfed Sines. His
.- Theorem, in his own Words, 1§ as fol-
IOWSQ ) - o - K e
[ ‘A Body deferibing an Arch ad, real-”
- Yyfalls from the Tangent of every Point of
.- shat Arch a certain Space,” andthe Sum of
. all.thofe Spaces is, inrefpect of the verfe -
- Sine of ad, infinntely lintle, - : <
This Theorem looks very likea Para- .
- dox, and yet if the Archa }' be fuppofed
infinitely lietle, it will perhaps be found
to agree better with a Principle delivéw
. red by Sir If. Newton, Dr. Gregory, and
 Mr. Whifton, than any Fhing in all MK,
-~ Gorden’s Remarks. “Fhe f{aid Principle is
~ Newton’s 1Cor. x1 Lem. 1 Lib. Princip.
- Giregory's Scbal; 24 Prop, 3 Lib, Aﬁro% ‘
I © an

-

o
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and Whiflon’s 4 Cor. 2 Prop. Pralec.

" Phyfico-mathem. whith we have before -

laid down 'in Cor. 35 Prip. Gordon’s .

. Demon€tration/ot-his Theorem . being all

" . bare- Affertion, without' apy Reafons

affignied, I fhall not be at the Pains to *

.examine it; but fhall only more fully

exprefs.the true Meaning ot-his Theorem,
and after I have endeavoured to give

. .a more, clear, fuccin&@, and accurate

Demonfration, deliver his Corolfary :.
Which done, I believe it will eafily ap-

" ‘pear, that the- faid Corollary has- ither -

no Cennetion at all with the faid Theo-
xem, or elfe that: the CenneQion is fo.

.obfcure, that the Remarker is oblig'd to”

thew it. The true Meaning then ofthe
[Theorem 1 take to. be this; Suppofe. an.
infinitely livtle: Avelrad of a Curve 10- bo
divided into an infivite Number of Partsy
and Tangents drawon to all‘the Poimts of

- Divifion; acentripetal Force conflantly dis -

- of all shefe Spaces togetber will be infinise-

relted 1o a certain Point s; will make a
Body defcribing.the Arch-a d-fall from alb.
the Tangents certain Spaces, andihé Sum

-

~
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by little in vefpelt of k d 1he verfed Sine c;f
the Avch ad, or right- Line drawn paral-"
- del vo sa from d to_al the Tangent in a.
Which 1 thus demonfirate. ' .
Suppofe the infinitely little Arch ad
divided into two equal Parts ac, cd:
- When the Body has come from a to ¢,
the centripetal Force tending to s has
- made it fall from the Tangent of the
_ Point a4 the Space ec, and when it i
come to d, the {aid Force has made ft .
~ fall from the Tangentof the Point ¢ ang- -
ther Space equal to ¢c, at leaftinfinitely
near fo; the Sum of which-two Spaces,
Wizez ecis= 5 kd, becaufe ( by 35
" Prop. and'its Cor.) asisec: kd:zacqs
- adg 1 4. 1f; again, we fuppofe the
Arch ad-divided into three equal Parts
@b, bey cd, the Body, by the Force
~ tending to s, willfall from the Tangent
of athe Space fb, from the Tangent of -
bas muchy and from the Tangent of ¢ -
allo as much, that is, it will fall from
the three Tangentsof 4, &, ¢,threeSpaces,,
every one of which is‘equal to'f ;sthe
, S i eum

-
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- Sum whereof, iz, 3fbis= -;-jed, be-
‘caufe (by Cor. 35 Prop.)asisfb: kd ::
‘abg:adg::1’:3::1:9, Inlike Man-
per, it we'fuppofe the ‘Arch'a d divided
into four equal Parts, the-Sum of the
Spaces fallen from the Tangents of the .

.. 'Point @ and the nextthree Points of Di-

. wifion, will beequal to - kd: And fo
forth, Therefore, fince the Sum of the
Spaces fallen -from the Tangents con-
flantly decreafes, asthe Number of the -
‘Points of Conta& increafes; itisevident,
that, when the Points of Conta& are in-
finite in Number, the ‘Sum ‘of a}l the
" . Spaces fallen from the Tangents, while -
the Bodyis defcribing the Arch ad, is
infinitely little in refpe@ of the verfed
Sine kd of that Arch. w.w. D, .~
* The Corollary our Remarker pretends
- -to draw from the forefaid Thcorem, is
what follows. - S
" " Hence it appears, that all Eftimates of

. the Quantity - of a Force turning .a Body

from ftraight Lines into a Curve, if they
wmeafare the Force that produces amy 62[-
: ) ' - =

-
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Ggnable Awch by the verfe Sine of that

Arch.,..or compare-the Forces that produce
any two Arches, one whereof is greater.

than' anotber, by she| verfe: Sinecof thofe
Arches, are ervoneous. ‘ '

We fhall leave the Remarker to make

good hisCorollary, eithér from bis Theo-

vem, or any.other Way he fhall think t. |

In the mean Time, whatever becomes
of his Theorem, and whether his Corollary

be by a juft Confequencededucible from -

his ‘Theorém or not, I think we can

prove hisCurollary to be falfe, For fup- :
pofe adand dz to be infinitely {mall

. Particles of the Curve adz, whether

equal or not, defcribed’ by 2 Body in- .

. very{mall, but equal Particlesof Time :
~ Let al be a Tangent at a,.and dna
. Tangent at d ; al{o-let d k be parallelto
sa, and 2x parallel.to sd: While the
. Body is moving froma to d, in the infi-
* pitely little or nalcent Arch ad, thecen-
tripetal Force tending. to s is infinitely
little altered, which is much. the fame
Thing as to fay, it.is not altered at all,
. but continues the fame in every Point of

) o , ;he

i
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thejArch a d, till it come tod. In like
- Manner, while the Body is moving from
d to 2z, in the infinitely little Arch d 2,
though the/¢entripetal ‘Force'in 4 2 may
. be fomewhat lefs or more thanit was in
ad, yetit muft be fuppoled to continue
- “the {fame unaltered thro’ whole 4 2, till -
it cometoz. Now kd isthe Effe& of .
the centripetal Force, when the Body
bas moved from a to d, aiid » 2 the Ef-
fett of the faid Force, when the Body
'has moved, in an equal Particle of Time,
from d to z; and the faid Forces are the
fole and adequate Caufes of the faid Ef-
fe@s: Thetetore the. infinitely little or
palcent Lines k4 and 72, muft (by 2
~ Max.) beproportional (atlealt infinite-
Jy near) tothe centripetal Forces in the
Points g and d, orinthe Arches ad and
d z. Therefore kd is the (infinitely near )
Meafure or Eftimate of the Quantity of |
the centripetal Force at a4, and » z the
Mezalureot the faid Force at #; notwith-
- ftanding that the preceeding Corollary af.
firms the contrary, by pronouncing all |

-
. ——

—
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ERimatesof centripetal Forces by verfed .
Sines erroneous. © o o
- Note, ;That it is not neceflary that the
. Arches ad and 4z thould be contiguous,
although they be fo in the prefent Fi-. - -
,gure. h L - e T -
'Again fuppofe ad to be an infinitely
~ fmall Arch of the Curve 44 2, and cog-
_ fequently the centripetal Fcrce to conti-
nue the fame frony @ to d; fuppofe alfo
" @b to be a Part of the Arch a d: Theny
- notwithftanding the preceeding Corollaryy
{6 is the Meafure of the centripetal Force
- 10 a, with refpect to the Time whereix- . ~
. the Arch-ab isdefcribed; and kd the
Meafure of the{ame Forcein 4, withre- ..
- fpet to the Time wherein the Arch ad
-is defcribed, -
‘Note, that,fince ad is fuppofedan in3
. finitely little or nafcent Arch, it is all one
. upon the matter, whether the infinitely,
. little or nafcent Line kd be perfeétly and
- rigoroufly parallel to the right Line say
ot be a Particle of the right Line s 4 pro-
duced, and confequently infinitely neai, -
" parallelto sa, »énd&in like manger, it ii
.. ' alf

! b
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%1 one whether the nafcent-Line 72 be
Jperfedly parallel to sd, or be a2 Pat-
‘Yicle of s = produced. v

It will not}i 1 thinky be improper in

. this  Place to oblerve, that though the

projeQileand centripetal Forces in a Bo-
dy moving ina Curve, may be very un-
equal; yet the-centripetal and centri-

. fugdl Forces (taken in a ftric and rigo-

rous Senfe, the former asurging dire@ly
‘to a Center, and the latter dire@ly from
it ) are'in- every Point of the Curve ex-
a@lyequal. For fuppofe, as before, ad
to'be an infinitely fmall or nafcent Par-

- ‘ticle of the Curve'adz, al-a Tangent

in the Point u, s ‘the Center of a cen-
'trigetal Force, which joined with a Pro-
jeftile Force, in the Dire&ion of the |

- (Tangent a [, obliges a Body to defcribe

‘the Curve a d 2: Draw the right Lines.

-saand sdk, and dk will be infinitely

‘neat parallel'to s a.- Then, as above,
the nafcent Line kd will be the full
Effe& of the centripetal Force, while the

K Body ismoving inthe Curve from atod,,
-and ‘alfo the Meafure of the fame in the i

. Point
~ o

(

—_— ~
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Point 4. But while the Bedy is urged
by the centripetal Force dire&}y towards
the: Center s, though, by reafon of the
projeQlile Forceconjoined , it.cannot reals
_ Jy move diretly towards the Center,.
"_but muft move in the: Curve; the Bo-
’dy’snatural Tendencybeing ( by 1 Mux.)
. according to ‘the Direion of the Tan«
gent al, if (the projeftile or natural
. Force remaining ) the centripetal Force
in @ ‘was deftroyed; the Body, would
conie to k, in the fame Inftant of Time, |
Ahat it came to 4 by.the AQtion of the:
centripetal Force, and- confequently
- would be removed - from the Curve, the -
nafcent Space dk. Now the Force that
would caufe the Body to move the Space
d* from the Curve, in the DireGon .of
the Line s.d k, iz, from d to h, in the
fame. Particle of Time; that the. Body,
_ really moves in the Cusve from- a to. 4,
is what is properly called the centrifugal

Force, which has-is Origin indeed from .

the projeQlile or tangential Force.. There=

" fore, fince the Line' d k would be.the

~ true and full EfeQ of the centrifugal.
' Na Force,,

——
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Fotce; while the Body is moving from4

" to'd, and confequently the Eftimate-and
Mealure of thefaid Forcein g ; asitreal- '
ly is the true and full Effe&t of the cen-
tripetal Force, and Meafure of the fame .
in a ; it is evident, that the centrifugal -
and centripetal Forces, in the faid Point
g, are equal. And fo in any other
Point of the Curve, A

Prarosition XLV., -
T - ’.'Ibsor.

WERY Body oA which, a Radius
< being draton:to the Center of another
Body B hawfoever moved,. defcribes Areas,
about : that  Center, -proportional to 1he
Times of defcusbing 5 15 urged by a Force
" componnded of the cemtripetal Force ten-
"ding to this fecond Body B, and of all the
accelerating Force wobereby the [aid Body
- w.is wiged: Thatis, the.firft Body a will,
‘@t the fame Time, beurgedty the [aid ywo
“Forces jointly, ST

T S i‘hi§

Pa.,
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.~ This feems-pretty evident, for elio
. the Proportionality of the Areas tothe
. Times could not be conftantly obferved, -
- which would overturn:the Hypothefis.
. Otberwife thas ;" If botl’Bodies be ur=
ged in parallel Lines, by a new accele~
. rating Force equal and contrary-to that
whereby the fecond Body » isurged ;. alk
theaccelerating Forcein By and:as much
. "accelerating, Force in A, willbe deftroy’ds
- Yet the Body a will (-by 1.S5ch. 33
Prop.) continue. to move. with its re<
maining. Force, after the {ame mannery
.as at ﬁrﬁ, in refpé&. of B, and .fo will |
defcribe about g ;Areas proportional ta
. the Times.. Then, fince o, by:its re< -
maining Force, defcribesround B, Areas
proportional . to the Times,. the faid
Force ina (by'33 Prop.)tendsto 8. But.
when at fitlt A delcribed.about .3 :Areas
roportional.to-the Times, Ao wasurged. .
y the acceletating: Force that. was de-
~ -Broyedinit, orall the accelerating Force,-
- in By, and the remaining Force.in Ad.
Therefore A -is. urged not only. by the.-,
- faid gemainipg Force, or.Force tending:; -

g

< . N3 o tea

-



o Tangents of thole two different' Curves. -

NP 0 1120 T ‘
~ o3, butalld by all the accelerating Force |
whereby B isurged. w.w. D, '

A, Scholy.

OU—R Remarker, in Pag. 35, 36, 37,
" 38, runsout ata ftrange Rate, quib-
bling againft this Propofition to no Pur-
- pofe, but{peaking with a mighty Air of .
Aflurance and Vanity; and feigns, atthe. |
End of Pag. 37-and Beginning of Pag,
38,2 grofs Abfurdity he pretends will
follow from the faid Propofigion, from our.
-Authers ( Sic 1f. Newton and Dr. Grre-
fory )-taking very good Care, as he fays;.
not to mention that Half of the Caufe,. |
which confifts in. the Endeavour of the -
..Body to run out in Tangents} which. |
(i continues he ) if they had not done,
- the Abfurdity of fuppofing the Gaufe of
any Body’s Motion to be an Endeavour 1
i the Body, at évery Inftant of Time,
to run out in two different Lines (as the:

+ ate) atthefame Time,. is {fo very grofs.
~ aod evident, that it could never bave .
Lo . N . been-”

'~ .
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been {wallowed by any Man“of common:

. Senfe. :

. But here our Remarker feems to talk -
- after {o ridiculousand extravagant a Man-

" ner, that one would be tempted tothink, .

- that - either” he at this Time was not in.
- hisright Senfes, or elle that he was refol- -
" ved to fay Something or gther, right or
" wrang, Senfe or Nonfenfe, againft the-
taid Propofition and -its Authors, -rather
-than let 1t pafsforFruth, and allow them.
- to be in-the Right. Forwhat Occafion
wasthere, I would fain know, to men-
~ tion, in the preceeding Propofition, the
projectile or tangential For¢e of the Body

A, though it is not excluded; fince the -

Body a (by 33 Prop.) is obliged to
- move; asthelaft Propofition exprefles, by
a projectile Force, and a centripetal Force
tending to the Body ». Suppofe the
. Body. x had in that Propifition been faid -
. %g.defcxibe about =, Areas proportional
~ to the Times bya projectile Force once -
~ limpreft, and a conftant-centripetal Force
-, tending to B; would that Expreffion:-

have altered the Senfe of the Propiofition

N0y »
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no,. it- would not in. the leat have affeted

it, ‘nor its Demonftration neither. The

faid Propofitign is allo. as little.or lefs con- |

cerned to mention a tangential Force.in

the Body B, becaufe it may or may not.
- haveone,. .. .

| El}épbs:nbn.XLW;._
" Theor. Figog4e. -

: THE Force or ~Efficacy. of a. Vertue

" wbich is propagated.to .or fram a Cen-
ter in ftreight Lines, evevy way rodndin

- a circalar Space, isas different Diftances -
.- from the Center, as the faid Diflances re-

ciprocally.. And thie Force or Efficacy of a

‘ertue which'is propagated to-or from .a
center in fréight Lines, every way round
ina [pherick Space, is,at differens Diftances

- from the Center, reciprocally.asshe Squares

of the [aid Diftances.. ,
1. Let-s be the Center, to or.fronf

- which the Vertue is propagated ina cirs
* “cular Space, about which _defcribe two

_—

circolac - Pesipheries £ dw, ¢fn, at .any
h Di

[y bt ot

B

oA
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Diftances sd, sf: I fay, thit the Fafi¢ -

ar Efficacy of the Vertue, at the Diftagy

- ¢e sf, will be to.the Force of the fame;

- at tl_;_e Diftance 54, seciprocally as sd is

tosf. e :

" . For the fame Quantity of the Vertue
that is eg}uallydiﬁu(ed through the Arch

. &d, is allo equally diffufed through.the

fimilar- Arch ef: Then if ¢f be doublé

ot cd, ot ebh (" the Half of ¢f ) equal te

. ¢d, the Quantity of the Vertue ioeb -

. will be juft half the Quantity of it in ¢ d 3

.."and fo the Force ofthe Vertue ir ¢f will

be half itsForce itf ¢ 4 ; thatis, the Force

- inef will be to the Force in cd; ascd
o ef, ot as sd to sf, for fimilar Arches

- of Circles are as the Semi-Diameters.

In. like manner,: if ¢f be = 3 cd, the

Efficacy of the Vertue diffufed thro efy

“will be only = of the Efficacy thereof dif-
fufed thro’ ¢ 4, becaufe the Vertue inef
will be three Times fparfer than'in.cds .-
conlequently its Efficacy or Force in e

-will beto its Efficacy in cd, as cd to efs
“of as sd tosf. And fo -univerfally,
whatever Propertion ¢f bear to ¢4, the

h g Efficacy  _
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Efficacy of the Vertue in ¢ f is to its Effi-

. cacy in cd, reciprocally as the Diftance

'sd is to the Diftance sf. '

|

. ‘2. Suppofe the Vertue be diEuﬁ:d or
propagated -in freight Lines from the

Center's every way round in a.Sphere,

. about which Center defcrihe two fphe-
tick Surfacescdm, ef n: Liay, that the |
Efficacy of the Vertue, at the Diftance
'sf, will be_to the Efficicy of the fame,

sf

,._et ef 2ad cd rej)re(ent g like Parts of

Coat the Diftance s d, reciprocally assdqto

- 'the fpherick Surfaces.¢ fn and cdm;and

fothereisasef:cd ::efn :.c dm. Now
we can- prove, juft as. in the fisft-Part,
that: the Efficacy of the Vertué inithe
Surface ¢ f.is toits. Efficacy in the Surface -

i ¢ d, reciprocally as the Surface ¢d is to

the Surface ¢f, or as the Whale fpherick
Surface ¢ d m is to the whole fpherick

' Surface efn. But; by Archimeder’s
-Doftrine of the Sphere and' Cylinder,
fpherick Surfaces are as the Squares of

. the Semi-diameters; and confequently
 the fpberick Surface ¢.dm istothe fPhei
L ' 1k,
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- rick Surface ¢ fn, and fo the Surface ¢d
~ totheSurface ef, assdgq to sfs. There-
fore the Efficacy of the Vertue in the Sut-
face ef, at.the Diftance sf, is to its Ef-
ficacy in -the Surface cd, at the Diftance
- sd, reciprocally assd gistosfq -

A .Scbél].‘ \

B Y - the preceeding Demonftration it is
folidly proved, that the Efficacy of a.
" Vertue diﬂgfed toor from a Centery in
fireight Lines, in a’circular Space, and
~ .aQing upon an Arch, is reciprocally as the
. Diftance of the Arch from the Center;
and that the Efficacy of a Vertue diffuled
-in freight Linestoorfroma Center ina ~
~_ Sphere, and-acing upon a fpherick" Sur-
- face, is reciprocally as the-SqQuare of the .
‘Diftance of that Surface from the Center.
From whence Mr. Gordon pretends by-a
Parity -of Reafon_to prove, in his. third

1beorem Pag. 75, that theForce or Effi- -

cacy of any Vertue, that fpreadsitfelfia
ftreight Lines through all the furrounding -
.Space, equally to or froma Center, and
ST : - adts

{
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a&s upon the folid Content or trine Di-

_ menfion of Bodies, muft,in different Di-
flances ftom that Center, ‘be asthe Cubes
of thofe Diftances (we muft fuppofe, -

- though he does not exprels fo much, that

- he means) reciprocally. = = - - T - |
- Now in order, to prove that his faid |
thitd Theorem is falle -and inconfiftent

- with Reafon, and confequéntly that his

" pretended parity of Reafon (on which !
alone it is founded ) does here quite fail -

_ .him; let the following Principle be care-
fully obferved, wiz. that if the fame
Quantity ef a Vertue be diffufed through
a greater Space and a lefler, whether
thefe Spaces be both linear, of both fu-
perﬁciaf,[or both folid, the Efficacy ot
Force of the Vertue inthe greater Space
'will be lefsthan im the lefler Space ( be-
caufe the Vertye is ‘more {parfe, being
‘more fcattered, in the greater-thaninthe -

leffer Space) and that in the fame Pro-’
portion_that the lefler Space-bears to the

. greater; that is, the Efficacy of the Ver- -

" -tue in the greater Space will be 1o its Ef-

ficacy inthe leffer,. reciprocally as the leffer

<

k
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Space is tothe greater. Sothe Force or Ef.
. ficacy of a Vertue diffufed thro’ a double
Space, will only be half the Force of
» the fame Quantity ofthe’' Vertue diffuled
" -thro’ the fingle Space ; becaufe the Ver- -
- tue will be twice as fparfe in the double
Space as it is.in the fingle Space. Int
+ like manner, the. Efficacy in a triple °
Space, willbe a third Pet of the Effica< .
-6y of the fame Quantity in the fingle
-~Space; becaufe the Vertue will be three
 Times fparfer inthe triple Space than in
 the fingle. _ C '
_ Suppofe now two fimilar Boadies or So=
lids, arifing from the Revolution of the
" plane Surfaces crtd, aefb (in Figiaq. )
- about the Radius sk, whofe tefpe&?;'e'
Diftances fromthe Center s let besz,sf,
Then thefe fimilar Solids will be in 2

e

 triplicate Proportion ofthe Archesrt, ef; . -

or the Lines zd, fb, their homologous

- Sides.. Let both Solids be conceiv'd ag . -

made up of anindefinite Number of con<
~ centrick fpherick Surfaces ( not matheq
matical but phyfical ) ofindefinitely fmal]
 but equal I_b.iskneofs : Then, ifthe Arch

et

~
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: 7tbeas 1, and the Arch efas 2; and .

confequently alfo ¢ d (‘the Thicknefs of

- the Solid -c¥td) as 1, and fb (the
iThicknefs of the Solid aefb) asz; the :

Solid crtdwill be as 1, and the Solid
aefb as 8: And-there will be twice the

Number of fpherick Surfaces in the Solid -

acfb, that there are in the Solid crt d,

becaufe f6 is =2t d. ' Now the Quan-. .

~ ity of -the \V;r,ue, propagated in right
- Lines around -alike, thro the’ fpherick

. Space, to or.from the Center s, is the

" fame in every one of the faid {pherick
~ Surfaces''rt, cd, ef, ab, and all the °
-reft-ofthe intermediate ones: Therefore

the Quantity of the faid Vertue diffufed

~.thro’ the Solid a efb,-is’ double of the
- Quantity diffuled thro’ the Solid crzd.
- . But the Solid aef? is 8 Times bigger’

than the Solid ¢ td, as befote. There-
.fore, twicé thé Quanitity of the Vertue
" being diffufed thro’ 8 Times- the Space,

. or (,which isall one ) the fame Quanti-
ty of it being diffufed thro’ 4 Times the

o Space;; the Efficacy of the Vertue ‘inthe

- Solid @efb, is ( by the Principle laid’
R - down -

{
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down belore ) tathe Efficacy of it in- thé B

- Solid crid, reciprocally as the Solid

“¢rtdis to 4 Timesthe fa.me Solld or:

- halfthe Sohd aefb, thavis, as1is to 44
" But fince, asbefore, the Arch rt s =13

and the fimilar Arch ¢f = 2:° There~

fore issp:sfis1:2, and’ confequently
stgisfgux :4.( And fince the Solid

crtdls to half the Solid aefb as1 isto .

4, or as styisto sfy. ~Therefore the
- Efficacy of the Vertue inthe Solid. aefb,
is to the Efficacy of it in the Solid' ¢ rid

"as stqto sfg, that is, reciprocally asthe -

Squares of the Diftances of the faid So-
lids from the Centers.

1f the Arches 7 and the as xand 35
and confequentlyalfo # 4 and {6 as 1 and

i 3;the fimilar Solids cr1 d and aef b will
be as 1 and 27, the Cubesof 1 and 3;

P and there wxll be thrice the Number of

- fpherick Surfaces in theSolid ae fb, that
" there are_in the Solid ¢ rtd; and confe- .

quently thrice the Quantity ofthe Vertue

" will bediffuled thro’ the Solid aefb

* that is diffufed thro’ the Solid ¢ r1d, oc
: the fame Quantity of the Vertue w:ll be. -~
_ . 0 2 dxﬂ"uled. _

/
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"diffufed thro’a third Part of the Salid
aefb, ot 9 Times theSolid crtd, that
- is diffufed thro’ the fingle Solid cr1d:
T herefore the (ame Quantity of the Ver-

tue being diffafed thro’ 9 Times the -

Space, the Efficacy of the Vertue in_the

Solid 4.¢ f6 will be to its Efficacy in the .

. Solid ¢rtd, reciprocally as the Solid'
¢rtdisto 9 Times the Solid crtd, ‘ot

"asr'to.g. But, as above, the Afches-
7tand efareas rand3; thereforeisst: |

0!

|

sf::1:3, andconfequently stg:sfq:s |

% :9. Therefore the Efficacy of the

. Vertue'in the Solid aef 6 is to its Effica- .

¢y in the Solid cr1d as'st4 to sfq, that

" #5 yet, reciprocally as the Squares of the

Diftances of the faid Solids from the Cen-
ter s. And, ip like manner, in any

other Proportion of r#to ¢ f, or of st to

sfo - . -
But, after all, it is not neceffary to
prove, that a . Vertue, fuch as a centri-

. petal Force, propagated in" right Lines
~around in a Sphere, a&ing wupon the .

trine Dimenfion or Subftance of a Bedy,
is at different Diftanges of the Body from,

the
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- the Center reciprocally as the Squit&sof !

_ the Diftances; fince the Diftance of a °
‘Body fromthe Center of a Sphere, is.as
various as the, Diftances of the feveral -
Particles, of which the Body iscompofed,’

- are, which are innumerable ; thoughthe

* Diftances of all the Particles of a fphe~

" rick Surface from the Center, is evety .
‘where the fame. So then, though the
-centripétal Force aéts on the Subftance -
and internal Parts of Body, or ( which -
is all. one) on allthe phyfical Surfaces of
which the Body is compos'd, from its

~ inmoft to its outmoft Extremity, and not ‘

~ on its external Surfice only ( as Mr,
Glordon weuld haveit ) yet it canhot a&
alike on every Part ofthe Body, but
muft (by 2 Part46 Prop.) {o a&, that
its Efficacy muft ftill be reciprocally-as *

_the Square. of the different Diftance of

- the Parts fromtheCentet. - . -

e

©
W)
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PROPOSITION XLVIL -

’ Tbeor. : tg. 45.

| TH E Flus and Reﬂux of the Sea pro- :

ceed fromthe Attraétions, or cemtripe-
$al Forces of the Sun and Moon, but e pe-
cidlly of the Moon.  * -

This may be provedin refpedt of the '

Moon, thus: Let M reprefentthe Moon;
.3ENF the Earth, c 1ts Center, zthe
Place where the. Maon is in the Zenith,

|

R

x where in the Nadir, EF the Houzon. |
Now ’tis evident, that the Water -in z,

~ being nearer the Moon M, is more 3t-

gra&ed by her, than the Center of the -

Farth € ( or any Parts about the Horizoon
¥ ¥) and thisagain moye than the Watee

in N. So thenthe greateft Attraction of the

Parts of the Earth towards the Moon is.
“atz, theleaftat N,and themean Attra&i-
onat cor ¥; that is, fince e tends fafter’

" gowardsMthan N does,and z fafterthan ¢,

* we may confider the Attra&ijon at c as

£00¢ (or at leaft almoftnone) atall,and Ahe l

~
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- Mtra&mnsat z and N astending contmy
 ways, viz. the Attrattion at. z tending
_direQtly to the Moon, and that atn di-
re@ly from her ;. that is yet the {ame
Thing, asif the Parts about ¢ were at
" Reft, and thofe about z and x were mo-.
ving contrary ways. From all which it
will be evident, that the Water of the
Earth about the Hofizon & ¢ will gravi--
tate and be prefled more firongly towards
the Center ¢, -than the Water abouta
. and x where the Moon is vertical. And
- hence it plainly appears; that the Water
- at z and x will rife and {well, and that:
- the Water about & z:will fettledown and
- gan towards z and ;. and.fo the Earth.
. will-putonan ovil Figure.- This certains
¢ Jy would be the Confequence, ifthe Earth.
was “covered- round with Water to any;
confiderable Depth: And even inits pres.
fent State, it will imitate that Form as.
. much 3s the dry Land will allow, and .
.. by the Moon’s Motion 6ccafion the Eb-

" bing and Flowing of the'Sea.. -
The like is to be underftood of the -
- Sui’s Attradion, though ina much fmal.

[ -
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" Jer Degree, upon -account of his vakt .;

Diftance. -

IT will not be amifs‘hgre, to affign the
- Proportion that there is between the .

" _ Difference of the Moon’s AttraQions at z

and ¢, and the 'Difference of her Attra-
Qions at c and N ; which is pretty eafily
done thus. Let the Attra&ion of the
Earth’s Center c, towards the-Moon M,
be 3600, the Square of 60 Semi-diame-

" ters of the Earth, or the Moon’s middle
. Diftance from the Center of the Earth;

for that AttraQion may be expreffed by
any Number we pleale: Then, fincethe
Moon’s Attra&ions, at different Diftan-
ces, are reciprocally proportional to the - -
Squares of the Diftances, her Attractions
at z, c, N multbe (as MN 4, MC g, Mz 4,
Or as 61 ¥ 61, 60X 60, 59 X 59, 0r) as
3721, 3600, 3481 inOrder: Therelfre

~ the Difference of the AttraQionsat zand

P,

c is 121, and the Difference at ¢ and n

is 119, which two Diffcrencesare pretty
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_nedr equal ;. fo that the Water at z cat’
be but infenfibly higher tban thé Water -

A Corollar‘;vg :

FROM hence xt is plam, that" Mx'
Gordon's 4th Theorem, in Pag. 105 .
and 106 of his Remarks, isfalfe; wherein
- he pretends to prove, . that the Protubes

rance of Watet which isunder the Moon,

is confiderably hlgher than the -oppofite
Protuberance, that i is, that the Waterat
z (in our Fig. 45,) is confi derably hxgher
than that at .

The Subftance of bis Demon/iratzqn 15 ds
follogm. The Water at x is prefled to.
- “wardsthe Earth Center cby the ftrong- -
;. eft Attradion, iz, the Attration ofthe™
* Earth and the Attra&ion of the Moon M

together; whereas the Water at z ispref-
-fed to the Earth’s Center by the leaft
*. Attra@ion, viz. the Attra&ion of the
- Earth diminifhed by the Attra&ion of the -
Moon, and o gravztatcs lefs. than the
. Water
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Water at w; . The Waters alfo at eand -
- ¥ are drawn towards z, and not towards

N; and the Water at , being moft prel-
fed, will run towards thefe low Places &

. », and ¥; but the Water at z, being leaft

preffled, will not. So that the Water at
"N, E, and_r-will run_ towards z, and
make a confiderably greater Protuberance
at z than at n, ST
The Fault of this Demonllration in

* dbort is, that though-it confiders the At- -

* tralions or Tendencies of the Partsof thie
Earth at z,n, ¥, and ¥ towardsthe Moon,
yet it does not compare thefe Attralions

‘together; and (which isthe greateft De- -

fect) entirely negle&s the Tendency of
the Center ¢ and -Parts about it to-
. Wards the Moon. S

R 0 | AR

BY this Time, Hlope,the Reader fees, - l'
+ that_I have demolifhed all Gordon'’s
, - main Forts, from which he hasendeavou-

_ red to deftroy the Newtonian Philofophy:

And as to his fmaller Batteries which at’

lat
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- lalthe runs to, they are of fo fmall Mo=

- .ment, that theleaft Attack in the World .
will foonruine them. Thefelaft are chiefs:

- ly the Abfurdities, he thinks will follow

> from the Laws of univerfal Gravitation,..
and the Refifténce the celeftial Bodies °

- meet with from the Fluid of Light fcat- -

~ ‘tered through the celeftial Regions. As

' tothe Firlt of thefe, Ifuppofe it will eafi- -
ly be allowed, that anomnipotent Being |

" can impofe any Laws upon Matter, that_

. are not inconfiftent with its Nature, and

. involve no Contradiction, dsthe univerfal

- Law of Gravitation; *tis plain, does not."

. Sp ‘that all the Abfurdities our’ Remar-
ker deduces from hence,, are mere Rove-

* ries of bis own Brain, without any real
Foundation, And as to the Second, the, .
Rays of Lightare fo extremely fine, and - -

- {o fcattered, that the Quantity of the

- whole Fluid of Light bears hardly any
Proportion at all, to the Quantity of the

~ immenfe Space through which this Fluid
is diffuled ; and confequently the Refift- -

. ence that the Planets and other celeftial
Bodies meet with from hence, is almoft

. .. N pg:‘ '
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" nothing at all. So that the faid Bodies]
may, forall this, continue many Thoti-
fands of Years without any fenfible. Alte-
ration in theit Motions.~ormcr . ]
_ Wethallnow leave Mr. Gordon to his
~ fecond Thoughts, and give a diftinét Ac-
coynt of the Foundation, on whichisbuilt.
a fhort Way of Argumentation often ufed - .
by the-Great Newron and his Followers,
to prove one Proportion to be compoun-
ded of other twe. “In order whereto we
-$hall premife the following Propofition or. -
Lemma. ¥ .

PROPOSITION XLwIL~
. :'Lymg. ) P?g 46, 47 |
1 N rec'ia;égu)ar Parallelograms wr, }, the |
Proportion of two Sides A, a, is com-

_ pounded_of the direCt’ Proportion of the -

- “WReétangles themfelves R, v, and the reci--

_procal Proportion of the other two adjoining
Sides s, b : that is, ﬁ‘;.i;-:.‘ 1—}' $5

. For

P -
- - .



o ——— \ ) . -
F l . .

EROE "2 B
. For (b§ 23.6. Eucl.) ]—:} is:::é Q "?—.‘

~Therefore, if we divide by = ,there will .

*,cond is compounded of the Proportions of

. IF there be fix Ouantities fo related 1
one another, that when the third and

| b"%(:%'-"%):l}: X%. We_-W!bE

o ,
Prorostrioxn XLIX..

[Theor. Fig. 36, 47 : |

fourth are the [ame or equal, the firft isto’
‘the [esond as the fifth to the fixth; and
when the fifthand fixth are the [anie or €<
qual; the firft is to the [econd as the third
20 the fourth : Then,when neisher the third
is ezual to the fourth, nor the fifth tothe

y the Proportion of the. firlt to 1he fe<

the third to the fourth, and the fifth tothe,

-fixth. '

rThis Theorem in- the Newtonian Stile.

.awould be exprefJed thus. If three Quanti-’

ties (that is really, three Proportions of
fix Quantities ) be fo qualified, that, the .

ey
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' ‘fecand being given (that is really, -t}
fecorrd Proportiofi being a’ Proportion
- Equality ) the firftis dire&ly as the thiri
~ and-the third being given, the firlt is
. we@ly as the fecond : - Then, neither
fecond nor the third being given, th
. firft is-as the fecond.and third conjun@l
~ or direQly as the fecond and direcly 4
thethid. =~ = :

« . o
g - N1

_ The faid Theorem, in the firft Expref
- “fiom, is demonfirated thas. 'The firft.an
- .fecond Quantities will be reprefented byl
‘two Refangles R and », the third and]
‘fourth by. the Bafes B and b4, and the fifth]
-and -fixth by the Altitudes aanda: Be-{
_caufe (by Sth. 1.°6. Eacl.) when B is=b,
-thereisasR : 7 : :'ata; and (byr.6.
Eucl) when A is = g, there.isas R:7 ;2 |
-B:b. Therefore then, fiace the faid fix
- Quantities. in -order are'juft {orelated as,
.- and reprefented:by R, 7, 8,5, 4, 4; and
alfo fince ( by 23. 6..Eucl.) the Propor- \
¥

Py

‘tion of R to r iscompaunded.of the Pro-
- - portions of 8 to 4-dnd~atow; -itds-evi-
dent that the Propottion: of the fitft of
. the forelaid Quantities ta the fecond, is
: L. ’ N . . ng:. -

k
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~ Zompounded of the Proportions of thé
" third.to the fourth and the fifth to the'

o .-_Pkc.a.ro\sf-r‘id,n' o)
- Theor, Fig. _46; 47+

T jthere be fix Quantities [o velated,
L that when the third -is. equal to the:

~ fourth, the: firft o the [econd. is vecipro<

" cally as vhefixsh to the fiftbs -andwhen the:

N

.

fifth is equal:va-she fixth, the fitfl-istothe
jefco’nd 'dgg?ly asthe third to the fourth 3
[Then, when neither: thethird: is- equml'to)
_the fourth, mor the fifth to the fixih, the
- Proportion of the firfi to the fecond iscom= -
pounded of the.direct Proportion of the thivd.
and fourth,. and the reciprocal’ Proportion.

. of the fifth and fiseh.

- This Theovem in the Newtonian Stile
“would be exprefled thus. 1f three Quanti=

[ .ties (that is really, three Proportions)-

- be fo qualified, that,” the Second being.
given (or really, beinga Proportion of:
" gquality ) the firft is reciprocally as the:

o P - third;

C e _
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third ; and the third being given, the
firftis dire&ly as the fecond : Then,nei+
ther the fecond nor the third being given,

~ the firft is dire@ly asthe fecond; and.re=

ciprocally asthe third. -
_ Thefard Theorem expreffedibe firfi way,
- s demonftrated thus. The firfk and fecond

Quantities may be reprefented by the Al
titudes a, 4 of two ReQangles &,7, the

third and fourth by the Recangles them-
felves r, 7, and the fifth and fixth by the
Bafes 4, B, in a contrary Order: Becaufe

(by 14. 6. Eucl.) when R is =7, there

is reciprocally as A :a::4:3; and (by

‘Seh. 1. 6. Eucl.) when Bis =5, thereis,
~ dite@ly as a:a::r:r. Therefore then, -
" fince the faid fix Quantities are_juft fo- -

ettt e -

related as the Altitudes A, 4, the Re&~ .

angles r, 7, and the Bafes s, b; and al-
fo, fince (by 48 Prap.) the Proportion
of A to ais campounded. of the dire&
_ Proportion of ® to-r and the reciprocal
Proportion of 4 to B; it is evident, that

the Proportion of the firft of the forefaid .

Quantities to the fecond, is compounded
“of the dite& Proportion of the third and
‘ . : ‘ fourth,
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fourth, and the reciprocal Proportioft of -
' the ‘ﬁgth and fixth, w. w. ..

1l Scholys o

SUPPQS’E now one Was to prove;.
< i Sir If. Newton's fhort Way, the.
6th Propofition, iz, that in.sniforms Mo-
tions, the Proportion of. the Spaces run
through is coyxggu_nde’d of the direit Pro<-
- portions of the Times and Celerities ;.. which-
in his concife Stile would be exprefled:
thus, The Space runthroughis as the-Time .
and Celerity copjunitly, 3
His Proof is exprefled thus, The Time®
- being given, the Space is direétly asthe:
‘Celerity ;.and the Celerity being given; .
. -the Space isdirectly as the Time : Where~
_fore, neither the Time nor the: Celerity -
being given, the Space is as the Time.-
and Celerity .conjunétly. The-true Mea-.
- ping 1is 5 Ii:he Times being tb; fame grr‘ :
equal, the Spaces -are. (by 1 Prop,) di--
, r‘ggl'y as_tlip Celerities ;b,};hd th?Celew-» '
 rities being the fame or equal, the Spa--
-cesare (by2:Prop,) direQly as the Times: :
S P3, Whese«-

- : ) - -

e
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Whetefore, neither the Times being the:

fame or equal, nor yet the Celerities,

the Proportion of the Spaces is, com- .

pounded of 'the |direét Proportions of

the Times and Celerities. Now that this.

> s a true and: conclufive Argument and

Way of Reafoning.  is evident from 49
Prop. becaufe the two Spaces, the two
yIimes, and the two-Celerities here,are .
Bx Quantities juft {o related to oneano-
ther, asthofe fix inthat Prop. =~ .
Suppole again one-was to demonfirate

. Newton’s concife Method the 1 Cor,

of 6 Prop. viz. that in uniform Motiens,
the Proportion.qf-the Times iscompounded
a{ the direct Proportion-of the Spaces, and
abe reciprocal- Proportion of the Celerities
which . his brief Stile would be expref-
fed thus, The Time.is diveétlyas tbe Space,
‘and recsprogally asvhe Celevity,
" His jort Proof would be gxpreffed thas
:The Space being given, the Time is re-.
aiprocally -as the Celerity ;. and. the Ce-
ferity being given,. the Time is dire@ly -
as the Space :- Wherefore, neither the
Space nor the Celerity beinggiven, the -
L Lime. .
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y Time is dire&@ly as the Spaee,. and res
" dprocally-as the Celerity. - The true:
Meaning is ; the Spaces being the-
fame or equal, the Times are (by 4.
- Cor.. 6 Prop. which has no Dependence
on 1 Cor. ) Teciprocally as the Cele-
" rities; and the Celerities being equal;
.. - the Times are- ( by 2:Prop.) dire&ly as
“the Spaces: Wherefore, neither the Spa-
ces nor. Celerities being equal, the Pro-
portion of the Times is compounded of
the dire& Proportion of the Spaces-and
~ the reciprocal Proportion of the Celerities.
~ Now that thisis a true and copclofive Ars -
gument, isevident from 5o Prop. becaufe - -
the Times, the Spaces, and the Celeri-

. ties here, are fix Quantities juft fo rela-"
~ted-and qualified; as thofe fix in that
Prop. ‘ : \

~ -“We fhall:conclude this-fhort Treatife;
with the Great Newton’sown Demonftra-
. tion of his general Law of-centripetal
.- Botces: - In order whereto we fhall pre..
-, mife the twofollowing Legma'ss. - .-

S . ~ PxO3
£ . e

-
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H E “infinitely little or’ nafcent Lines.
~cf, bry produc’d or deferib’d by acen-

tripetal Force, -in equal Particles ;f Time,.
are as the cemtripetal Forces or Impulfes.

in the Points B, p; -at-leaft infinitely near.. .

" This, I thiok, is incontrovertible; be- - -
-caufe the centripetal Forces. in » and p -~
are the Caufes that produce the nafcent: -
Lines ¢f and &r. See S'ch. 44 Prop, .

- Prorosition LIL.
- Lew; .

>HE Spaces that. a Body; confiamly

| wged-P a regular Force, d:fjc}ribe}},l‘
are, in.the Beginning of the Motion, in'a .
-duplicate Proportion of the Times in wbich -
they are defcribed: '
' Thisis Newton’s 1o Lem,x Lib, Prins .
-¢ip, and it isa plain Confequence of Schol. .

' . 23 .




23 Prop.preced. becaufe a Foice shat coniz
ftantly als regularly, does, in the Be<

ginning of the Motion, a¢t uniformlyor -

. equally, at leaft infinitely nearfo. .
'We fhallnow giye Newton’sown De=
monftration of his general Law of centri-

- petal Forces, which, though for Clears ~

nefs fake we fhall enlarge it, I'm confi-
dent every Body will grant to be accor-
- ding to his Mind. \ ~
" . PEoroiirioR LIk

. MMer Fig: 36, "

EV ERY Thing being. fuppofed as in
Y~ 36 Prop. 1 faythat the cemtripetal
Force in any Point. » of the Curve will be
reciprocally as the mafcent or evanefcent.
Solid S-;PJ_;R_PD‘I . .
- The centripetal Forcesand Times be-
. ing denoted asin 36 Prop. if, in thein-

- finitely fmall- or nafcent FiguresprBD, "

~ prbd, the naicent Lines R, &+ be de-
{cribed in equal Times, theyare (by 1.
- Pup) as the centripetal Forces in- the

Points,

/

—
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- Pomts 7, p, or-asv,v; and, if the cens

al Forces in »,p be equal, the
cent Lines B R, b r are:( by 52 Prap. ).

as the Squares'of the, Times in- which
they are defcribed, or as T, 1. Thete-
fore, if neither the Tintes nor the cen-
tripetal Forees-be equal, the Proporti-
on of BR toor, is{ by 49 Prop.) com--
pounded of the Propomons of Tto ¢!
and ofvto*v, that u, -,-,-— is = —1: %

V- BR 8
.Whence- ls.--;— ,.'-"- T R F.

R But(by3zProp yr is= ghy= (bY

41. Y Eucl.) g';%‘%, andconfequenﬂ} .

't SPIRD v .
_ﬁ", 5'—“%1% Therefore is 5 = ;——x-

Spqxbdy
ﬁ%‘{iﬁq Whence (asm;él;rgp PR
Jisto v as LXEAT oo SPIXBDIS op

the centnpetal Force invis rectprocally

BDg:
as the nafcent or evanefcent Solid~g g ﬁL .

We We By
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THfS\ Demonfteation, though pers

haps abfcurer to fome than that of
Dr.. Gregory'sdeliver’d in 36 Prop. is yet
A preferable, being more general, becaufe
agteeing to all Sorts of regular Curves
that can be defcribed by a projeile and -
a centripetal Force: Whereas Gregory'’s
Demonftration agrees. only to thofe

~_Curves to which equicurve Circles may

“be defcribed, as is evident, fince it de-

't pendsuponCor, 35 Prop.

FINIS

-
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APPENDIX..

o WAVING finithed the former
H Treatile, - we fhall here-for the -
il Diverfion and Exercife -of the.
Minds of Youth, -controvert fome mate-
.xial Things that have been demonftrated: -
there; and advance fome Argumentsthat -
feem to overthrow them. , And fince
-Mr. Gordon is {o good at contriving Fal:
lacies of his own, hemay, if he pleafesy
try his Faculty at deteting thofe of otherss

+ But what need 1 fpeak {o, fince ’tistobe
fuppofed that’ he would be glad, -tha€
the Knot 1 amgoing to tie could not
again be loofed. - In order to my prefest
. Defign, 1 fhall premife the two follow-

- ing Lemma’s,” and afterwards compare

~ shem together, -

o oAl
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L3 Fig: 38

T HE nalcent or evanelcent Subtenfes
| %+ &3, fc ofthp Angle of Conta& in
2 Cutve Apep, are in the finiple Pro-

portiom of their conterminal A'rclies v,

&G - - N A
- 'For R'® being an infinitely” fmall ot
mafcent Line, "the Point s muft be infi-
mitely near the Point », and confeguent-

iy 3 muft be an infinitely fmall or nal-
went-Arch: Wheace the faid Atch is infi-

mitely little different from a right Line.

iTheretore the Triangles & p 3, frc (the

Point ¢ being between s and ») aretobe
eonfidered as reilinegr Triangless but

they ate alfo equiamguler, -becaufe f¢

aod R& are parallek Therefore (by

6. Eacl ) asis kB ifc:ieB:pes

y.w.n, - R
~This Demonfiration feems-very plain

I3 -

‘uatass) and comvincing; |

Lem
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Lem, 2 . Fig.36)

'I‘ HE rafcentor evane(cent Subtenfes
‘R B, f¢ of the Angle of Conta&t in
-a Curve, are ir the duplicate Proporti<
on of their conterminal Archesrs, » )
. This Lemma which indeed contradi@ts - -
the former, wisbefore deduced asanIn<
: !nggncé'br'(.‘ér’oﬂmy from 35 Prop. preced? .
Now we fhall enquire whether has the, -
Advantage of the other. o
‘The Demonftration of the firft Lemma.
~ fuppofes only, .that the infinitely little
. “Arch 3 is a right Line, which, though -
it be not accurately fo; is infinitely neat;
fo; -and this Suppofition feems very na~
tural and allowable, Whence. it will (byl
4+ 6. Eutl)). immediately, neceflarily, and:
rigoroufly follow,that asr B: fc::pB:pCl
“The Proof then of the faid Lemma only,
- fuppofes one infinitely {mall: Inaccura<

_ The Demoftration of thefecond Lems:
ma fuppofes feveral {mall-Inaccuraciesd
- Finft, The Demonfiration of thefirft Cafef- |

=4 el
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of 3@¥Prop. whereon the faid Lemma de=
pends, fuppofes that the Arches a p, o d
(fee Ejg. 33)+coincidé with their Chords
AD, ad; which is not rigoroufly truey
and is the ‘firft Inaccuracy of the fame
Nature  with that in the firft Lemma.-
EFrom whence, Secondly, It will follow
that the Arch a'p isa right Line, the
fame with its Chord A p; and that the
- Rtchi ady a Part of the Atch Ap,. is a
Part ofthe Chord A p: And confequently®
d muft be confider’d-as a Point of the
Chord a». But this being fuppofed;.
though the Angle a-p ¢ (by 31.3. Eucl. )
be rigoroufly a right one, the Angleadc.
will not rigoroufly bé a right one; and
then it will not rigoroufly follow that .
Chord adg is=bd R ac, or Choadt,
#s= bd, which is a néceffary Step in the -
Demonftration of the firlt Cafe of 35 Props-
and confequently the faid Cafe it felt will
not rigoroufly follow. This is 2 {econd,
_Iniccuracy. Therefore, fince there are
two Inaccuraciesin the Demonflrationof
the faid firft Cafe, - there muft alfobetwo
inthefecond Lepma shasdﬁmﬂiupog it.,
B - but,
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But, Thirdly, There is yet another Iaic«
curacy, perhaps as great as, #f not grea-
- terthan either of the other two, in the"
Demonltration/ of Cor.03 5-0Prop. which:
‘Gorollary- is the fecond Lemma we ire-
juft now {peaking of, in accommodating .
the Curve tothe Circle : This, I'believe,.
will be very obvious to any Body that'
 attentively confiders the faid Corollas.

"~ From all which it appears verypldin,.
- that the firt Lemma has {o far the Ad<
| vantage of the fecond, that the firft is to-
. be admitted for Truth, and the fecond’
. reje¢ted. But 1 have yet fomething farther::
_"to fay.in behalf of the fuft Lemma and:
~.againft the fecond, which is thisc M.
- Gordon’s Theoremabout the Fall ofa Body; -
. .defcribing a Curve, from the: Tangents, .
. which'I have given at the Beginning of
+ Scholy 44 . Props. looks really fo like a-
. Paradox as to be-utterly incredible : Yet- -
¢ if the fecond Lemma be admitted far,
 Truth, that Theorem.is really and truly,
- demonftrable from it ; fee the juft now:
- mentioned Scholys But ifthe fitly Lemma -
) . : . - Q\.s"_’ Lo ba:

J
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be 8rinted to. be true, the faid Thesrem -
will eafily ge overthrown, and that which
:'igpears to be the Truth, proved, w.z.
T'hat, if (inFigii43) ad:be an infinitely
fmall Arch cf a Curve, and Tangents be -
drawn at all the Points of Divifion of the
faid Archdivided.into-an Infinityof Parts ;

“a Body deferibing the faid Arch will fall

from she Tangents ceitain Spaces, and the-

gfe Spaces will be { infinitely’

vear) equal to the verfed Sine kd of that
‘drch. Which is thids demonftrated.

‘Suppolé the infinitely -fmall or. nafcent

" 'Archad bifeGted in ¢; then (by 1 Lem.)

as.s.ecckd:zac:ad:i1:2, therefore |

. iug-a-_,.—i. kd. When*tile Bedy has
come from a-to-c, the centripetal Force
- tending to s, has made it-fall, from the

~ gnd when it is come to 4, thefaid Force |

“another- Space equal to-ec; at-leaft infi-

‘Tangent of the Point- 4, the Space ¢ c;.
has made itfsll from the Tangent of ¢,

mitely near {o; the Sum of which two
Spaces, Viz. 2 € is = kd; becaule (as

before) ec is.=~ k" If again wefup: !

BO!@‘ .

q
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- “pofe ‘the: Arch ad divided' into three

- equal Partsab, b¢, cd; the Body, by
the Force tending . to s, will fall from
‘the Tangent of 4 the Space {4, from the
Tangent of & as much, and: from the . -

- Tangent ofc alfa as much, that is, it
-will- fall {rom the three Tangents of
a, b, ¢, three Spaces, every one of which
iseqpal to {4, the Sum whereof, viz.3
fbis=kd, becaufe ( by 1. Lem.) as-1s
fb:kd::ab:ad:: 1:3, Inlike Man-
ner, if we fuppole the Arch g d divided
into four equal Parts, the Sum of the
Spaces fallen from the Tangents of-the

- Point gand the next three Points of Di-
vifion, willbe equalto kd: And foforth ;-
be the Points ot Divifion ever fo many. -
Therefore the Sum of the Spaces fallen .

- from all the Tangents, whilethe Body is
“defcribing the infinitely little Arch ad,
is (at leaft infinitely near) equal tothe .
‘verfed Sine kd of that Arch. w.w.p] -

‘The firlt: Lemma being now admitted

. for Truth, the general Law of centripe-
tal Forces will be found very different
from.that. of the Great Newson !Oszneély. :

’ ' ags-. i



