56 NE\VTON‘S MATHEMATICAL PRINCIPLES

SECTION III

The motion of bodies in eccentric conic SEctions.

PROPOSITION XL PROBLEM VI

If a body revolves in an ellipse; it is required to find the law of the

centripetal force tending to the focus of the ellipse.

Let S be the focus of the ellipse. Draw SP cutting the diameter DK of the
ellipse in E, and the ordinate Qv in x; and complctc‘ tl}c parallelogram
QxPR. It is evident that EP is equal to the greater semiaxis AC: for draw-
ing HI from the other focus H of the cllipse paral!cl to EC, because CS, CH
are equal, ES, EI will be also equal; so that EP is the half-sum of PS, PI,
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that is (because of the parallels HI, PR, and the equal angles IPR, HPZ),
of PS, PH, which taken together are equal to the whole axis 2AC. Draw

QT perpendicular to SP, and putting L for the principal latus rectum of
the ellipse (or for 2_1122')’ we shall have
L-QR:L-Pr=QR:Pr=PE:PC=AC:PC,
also, .- Pv: Gv-Pv=L: Gy, and, Go - Pv : Qv* =PC* : CD".
By Cor. u, Lem. vi, when the points P and Q coincide, Qz* =Qx*, and
Qx* or Qv : QT*=EP*: PF*=CA* : PF*, and (by Lem. xu)=CD* : CB"
Multiplying together corresponding terms of the four proportions, and
simplifying, we shall have
L-QR:QT*=AC-L-PC*-CD*:PC-Gr-CD*: CB*=2PC: Gy,

since AC-L=2BC". But the points Q and P coinciding, 2PC and Gv are
equal. And therefore the quantities L - QR and QT?, proportional to these,

will be also equal. Let those equals be multiplied by %%, and L - SP* will
SP*- QT*

QR
centripetal force is inversely as L - SP*, that is, inversely as the square of the
distance SP. Q.E.L.

become equal to . And therefore (by Cor. 1 and v, Prop. vi) the

The same otherwise.

Since the force tending to the centre of the ellipse, by which the body P
may revolve in that ellipse, is (by Cor. 1, Prop. x) as the distance CP of the
body from the centre C of the ellipse, let CE be drawn parallel to the tan-
gent PR of the ellipse; and the force by which the same body P may revolve
about any other point S of the ellipse, if CE and PS intersect in E, will be as
Is)—ll)z—, (by Cor. 1, Prop. vir) ; that is, if the point S is the focus of the ellipse,
and therefore PE be given as SP* reciprocally. Q.E.L

With the same brevity with which we reduced the fifth Problem to the
parabola, and hyperbola, we might do the like here; but because of the
dignity of the Problem and its use in what follows, I shall confirm the other
cases by particular demonstrations.



P,-.’v-(,fp in the Cewtral A’fj umigth

) q/-u—v\ Lirn P/‘f;

1503
x4
5

\ oC. S?LXGTL
ar

iforce,

[T oc 'L‘.'m

v

l,_(kae % Njﬂ't)

‘/L{S At abuu%

(A -chF (owies f £7)
ch b

Y
~‘S; E QR ~ distane &_J;ilv‘(!b(
33 SRAT ~ time
A
= ditenee
£ ; * ' l-\\v MLM’{\‘V\
A;E t!W\b
e { ~a
=
.Pro? ” N I?c A bod revoltL 1 Qe C//I”f‘ L"{ '3 r(ﬁu;r’(/ 4r {:..o( tLY
Lo of cwif-;-w/»( foree trdiny b He forus g th c//l',vsc
em’dcwt - L:P" AC,
D - 53 comsbovchun TH/ P'?‘//DVZ
& YRS = 4 Py
" 4 NPT = 3 PWT
i 3 Yps =yviee  (hpdonin T 43)
J‘{ o s _\1 L - X PEH =4 PRT
e AR T
\ S\C - SL {
. YA v 5
\\ | y Pl (Suctia vI2)
NS S . =
X . butv SC =CH (Brotlonvs [ITUC)
6' — K 3o ST TEY
?mpo ",n\’\} B \)3 [ EP: Y -\'?I
1. Latas Redwm = L= "i‘: Jng EP =& <PT
2EF = \&I:S - P3
g’i = l:—i aeh = S K ?I (A?o”av\;vx E .S’L>
i gp: STAPE_ SPanP AT ap
QR _ AL Ppolonina J.24 o — = =
P, PL / < BP = AC
4
Le QR _AC 3. P,(:‘-.?- = (EB'C;F Mo PF LDk
Leb,  PC Gt Gy QT LSP
. 4PFE =3QT Qy= c»
) bt GC=CP i ir {» e
2, L EF = 4 Qa
& P i w8, Gy
Lva L l QV'Z. C‘(\l "VF N -AlFF -~ AQ\(T Q_\l ) C_D . \ &Jl _ C‘DL
(R"‘P‘/ qv { & P - _Q_L = EET Y e /3 \ av e \5\;’“ (>
- wxvb et QT PF  ®e e
va " ber e Jian {
~ But porelifugrm  AT5NB = Dk pg ) e




L P PL
L Py - L
% &v ] 6w Lgr | ACeLx PeTaey?
gGN* vP - ,C_?_L QT? PC x Gv ¢« PC* » CR2
L—QJL | e AC x ~PC
(> > 2 = - bk L= Leet
Qv . P Gv <(B 13
ar Gt )
L<aR  ope?xpe s

. - Srp—— .

QT Gy xCBY G
i
T bhe Q\‘Mni\' 'ZPC = CIV , <o

-L-—;% =1 e LR = QT?

malbily Lol wds by P /QR

\_KGRX S?L: Tz’(SPL
QR QR
Locoprc QT Pt
QR

bat dwe ?“’Pé' Cl.

2 R
QU =SP o ot i
QR Foree
So
gﬂuf oL »—l——. , Ll el comthent (cf«{ws Q!ef\-&)

LasP™ & B e




<D




