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Quare corua erit cyclois atque portio AN acqua.
1is et fimilis curnae WLS. Eft ergo cyclois curna
continna fuper qua omnes ofcillationes abfoluun.

tur codem tempore, .

Exemplum.

464. Sit T=Y¥2bx, quo cafa curna AN quog;

eft tantochrona cam redta angulum AD conftituen-
te, cuius cofinns eft .TNJ crit ds =22 geque
s=Vaax— 2. Habebitur autem dy ———=
Sl seysbet2ba-2ed | Quae sequatio etiam congruit
cum ¢4, quam in prop. praec, pro curaa inuenimus,
quae cum re®a tautochronam conflitnat (452), fi

modo fcribatar L ?..,w aetn pro Ve, Quare fi fie-

:.;Ha.n_:.:n a:o%n»_macnanu:_saagn2»2.
quue cft :Enon_:o_j_ cuins aequatio eft dy—dx
¥ 2% et integralis haee gy=—a—(Va—2¥22)V (a—

2Vzax). Quae eft ¢a ipfa curna, quae cum redta
verticali E__Sn?.oj:.: conftituit, vt (epra inncni-
mus (452). Longitpdo vero penduli ifochroni eft
=a, fi corpus in hac curua ofcilletur. At fi mo-
veatur {iper reéta AC et parte curuae AN, longi-
tudo pendoli ifochroni erit L« Atque fi ID fue-
rit cufpis curuae, erit AC=1a, alter vero ramus
AM in iofinitam afcendit. Praeter hanc curnam
tautochronam u_w%wass. aliac vix inueniri po-
terunt. | ‘
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CAPUT TERTIUM.

DE MOTU PUNCTI SUPER DATA LINEA
IN MEDIO RESISTENTE.

PROPOSITIO s3.
Problema.
. 40653,

I corpus follicitetur deorfum & potentia vnifor-
By inmedo quocunguerefifiente determinare motum
corporis defcendentis fuper data curua AM,
et prefionemy quam curua in fingulis punétis fufti-

82l
Solutio.

Ponatur in verticali AP abfciffa —«, appli-
eata PM—y ec arcus AM—;; fitque alticndo ce-
leritati corporis in' M debita — v et refiftentia
in M —=R. Manifeftum jam eft ex capite prae-
cedente fi pulla effec refiftentia fore dv—gdx.
Refiftentia vero minuit hoc celeritatis incremens
tum, et aequipoliet vi tangentizli —R; eiusque
folius effectus in hoc confiltcret, vt foret do—
~Rds. Quamobrem fi et potentia follicitans g,
et refiftentian R ambae fimul in corpus agunt, erit
dv—gdx—Rds, ex qua aequatione celeritas cox-
poris in quouis pun&o M et eruenda. Atquefi
corpus in A €x quicte defcendar, integeatio ita

Tom. 11, Gg cft

Trbula Xk,
Fig, 8o
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eft infticuenda, Ln fako a0 prodeat quoque ¥

—o¢, Verum fi &:n cum celeritate corpas in A
defcenfum E_.....,.m:w:_"u in integratione effici debet,
vt pofico x=0a, %pn ¢ aequalis alritudini debitae
illi celeritati initjali. Com autem inuenta fuerit
celeritas corporis, habebitur fimul tempus, quo
quinis arcus AM | abfoluitur fumendo &, Quod
ad mHnBouoB , quam curna in M faftipet, fpe-
&at, curva in M .Em__n_ vi premitnr, wi centri-
fuga {cilicet, nn vi normali. Ponamus curuam
effe connexam ano_._.nau et elementum dr con-
ftans, eric _oam_:ao radii ofculi in contrariam

partem mo_..a»_j MN diredti =y~ vnde vis

centrifuga erit = m.uhw@. qua corpa fecnndum dis
retionem MN mnaE_En. Secondum eandem ve-
1o &_.n?onna_ lcurua premeter 3 vi normali,

quae eft — — &%)+ |vis normalis enim a m.onnncn 2b-
foluta g tantum oritur, quia direétio vis refifien-
tiac eft in tangente fita, ideoque nullam vim
normalem mnnntn. Confequenter tota vis, qua

curna in M fecondom diredtionem. normalis MN

premitur cft ”nﬂwl_l;em&mm. QE L

_Oo_.onmama I.

466. Expreflio ergo vis curuam prementis
conzruit cam €1, quam in vacuo inuenimus,
..me:n tamen &:.:» in medio refiftente eadem vi
m:.nan_.:. qua 5 vicuo, ob celeritatem a qua vis
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centrifiga pendet, quae a medio refliftente va-
riatur.

Corollarium 1.

467. Iniftodefcenfin corpus non vt in vacue
maximam habet celeritatem in pun&o B, in quo
tangens cft horizontalis; fed pofico dv==e, lo-
¢ns in quo corpus maximam habet nann.;na
invenitur ex hac aequatione gdx—Rds fen Fi=
w in co puné&o,vbi finus anguli,quem tangens cirnae
cum linez horizontali conflitwit , et ad finum
toturn vt potentia abfoluta g ad refifentiam in
¢o loco.

‘Corollarium 3.

468, Celeritas corporis igitur augetar vs-
que ad hoc pun&um, in quo celeritas eft maxi-
ma; vitra vero hoc pun&um celeritas iterum de-
crefcit, quia tom Rds excedit gdx, et hanc ob.
rem fic do negatinum.

Corollarium 4.

469. Si refiftentia fuerit vt poteftas quae~
cunque celeritatum,: cuivs exponens eft am, ek
*fi medium refiftens fueric voiforme, cuivs expo-
mens fit k; vbi & eft alticado celeritati debita,
qua ‘cum corpus monewur, refiltentiam  patitur
vi gravitati aequalem. Hoc ergo cafu erit Re=
™

Gg 2 m_m
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" |
M.w. atque ifta habebitur gequatio ad motum de-

| wm g
mnmnp&:ﬂ"me ”.wm.el lkm.lh

Corollarium 5.
470.81 sutem abfaffae in axe BQ capiantur, fae-

ritque BQ—r, QE“.? et BM=—s, propier ha-
ram quancitatum | differentialia negatiua refpedu
priornm, habebitur do——gdx-+Rds. Quae ue~
quatio ira eft mﬁTmEnau. vt pofito x—o fiat 2
=5, fi quidem mn_nn:nm in B, quam corpus in
hoc punéto obtiner, huic altitudini fueric de-

bita. At preflio |fecundum MN, quam curua fus
ftinet, eft Hﬂw.h. maddy

O&S:E.EE 8.

#'71. Si mediom fuerit vniforme cuius “ex-
ponensfick,refiftentiz vero fun&ioni cuicunque ipiins

v, quac fir V, lnoma&ou»_mm. Sumater K talis

fundtio ipfius &, gqualis V eft ipfius @, eric refi-
ftentia R =5 ; wwnoaan habebitnr ifta aequatio
wdr

dv——gdx-- g, fumto axe BQ,

Scholion 1.

472, m.onacm":: hic duplicem inerementum
celeritatis exhibentem dedi pro duebus axibus AP
¢t BQ, quia in|fequentibus mox hac mox ill2

YLemur.
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vtemur.  Sulicet guando defeenfus @mper fir ex

fixo puncto vr A, vicwwr prioce furmuls AP pio

axe fumente. At fi n eavem curua plures de-

feenlus 1d pundtum fixam vrque B fint confiderandi,

vt in mow ofallatorio vin venr, pofteriore for=

mula viemur, it qua BQ pro sxe habetur.
Scholion 2,

473 Quia formula, ex quz motus corpo-
ris fuper data curna determimari deber, ita oft
comparata, vt indeterminatae paucis cafibus a e
inuicem feparari queant, facpe ex ea nihil, quod
ad motum fpe&at, concludi licer, Quamobrem
€05 tantum cafus euoluere comuenit, quibus ae-
quatio dv=-fgd x - Y& vel feparari vel inte-
grari poteft. Hi autem calus omnino ad tres
afus generales reducentur. Primus eft, quando
knea fuper qua corpus mouetor eft re@a, tum
enim ob ds=ndx, aequatio transit in hanc 5%
=dx, in qua indeterminatae fint a fe inwcem
feparatae. Secundus cafus cft, quando in V vni-
cam tantum obtinet dimenfionem ¥, tum coim
gequatio integrationem admittit. Tertivs cafus eft,
gquando tdm ¢ quam aequatio pro curus ita ¢ft com-
parata, vt in aequatione @ ¢t ¥, vbique eundem
dimenf{ionrin numerum conftituant tum exim per
tegulam notam Bernoullianam indeterminatae a fe
jnnicesn poffunt feparari. Hoc autem euenit, fi
in Vds voica foeric dimenfio ipfarom ¢ e av
Praeter hos quidem- cafius effent duo alii, ince-
grationem admittentes, fed qui huc non perti-

Gg 3 neRL.
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cafiis in praccedente C4 pite iam fotficienter eft per-
tractatos.  Alrer n..:.E, eft, i porentix follicitans
£ cuanefcity de quo m::na non eft opus v aga-
mius, quit motus E_mﬁn quacanque linea coogruit
cum motu fuper linea redts, de quo in praece-
dentc libro iam facis eft diGum. Practerea quo-
que multis cafibus aequatio feparationem admit-
tit, fi fheric V=o', quoties feilicer aequatio pro
curua ita cft comparata, vt aequatio ad cafim
zequationis, quam a_on_u:._ Com. Riccati pro-
pofuir, poteft redoci!  Generaliter vero etiam
poteft in hoc cuafu celeritas per feriem exhiberi,
atque finita aumunao_vm definiri, gquemadmodum
cgo generalem sequationis Riccetianae dedi con-
ftrudtionem, @_oanmﬁ igitur natura rei requirer,
practer tres cafus expofitos, fiubinde quoque hunc
cafum, in quo refiftentia biquadrato celeritatis

. . |
¢ft proportionalis, o,no_nnaam.

mnfo:oa 3.

4%4. Quiz haec m% motu in medio refiftente
traftatio per fe eft difficilis et iatricats, non ad

.mE_.nm&m A.o_:nmnunnmm Ewo%o?mudnﬂv#o?ﬁ?
€cdente fecimus, eam accommodabimus; fed nc-
bis perpetuo potentia follicitans erit vniformis
et deorfum direfa ; neque de viribus centripetis
multum erimas  follicici. Arque cum potentia
follicitans popatur .T:.oﬂaf medium  refiftens

' quo-
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quoque tale poni conueniet; fuidum enim quod
refiftentiam generat, ipfam cofporis gravitatem
minuit, et fi id non eflfet vniforme, potentia
abloluta non rede wvniformis ponerctur, Deinde
etiam propter eandem rationem cnruam in qua
corpus mouetur, totam in ‘eodem plano pofitam
affumemus , quo multas difficultates nullam wii-
litatem afferentes remoueamus.

PROPOSITIO s54.
Problema.

4718« Si corpus perpetue follicitetur deorfumt a
potentia wniformi g, in medio quocungue vefiftente;
determinars motum covporis fuper data curua AM
afeendentis et prefionemy quam curua in firgulis pun
&is M patitur.

Solutio.

In verticali AP pofica abiciflh AP=—x; PM
=y et AM==s; fit altitudo celeritati in A debi-
ta —b; eique in M debita —o; atque refiftentia

in M=R. Eritigitur dum corpusafcendit tam po-

tentia lollicitans £, quam refitentia R motui con-
traria. Hanc ob rem eric fimili modo, quo in

praccedente prop. dv—=—gdx—Rds. Ex qu
tequatione @ ita debet determinari, vt fako x
—p fiat v—b. Deinde cum refitentia in prefli-
onem, quam curnz patitur, nom ingrediatur,

erit

‘TabulaXil
Fig, 2,
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erit vt {upra m.nnn.no tota, quam curua in M fe-
cundum dire&ionem normalis MN fufliner — £
— Il mnmno{u conftante; vbi & denotat
vim .::.::._.u::iﬁ et — 2% vim centrifogam ,

viramque juxea E.Z diceGam. Q. E. L

OOno__mn_za 1.

476. Tn afccnfe corporis ergo fuper quacun-
que corua celeritas corporis perpetuo imminunitnr;
atque punénm curuae D reperictury in quo cor-
poris afcendentis celeritas enanefcic, fi in aequa-

tione & .th&ai,w.& poitintegrationem ponatur 2o,

|
Corollarium 2,

471, Si corpus fuper curua DMA defcende-
ret, haberetur ifta acquatio do——gdx—+ Rdys,
(470.) ex qua intclligitur afcenfum non effe fi-
milem defcenfui, ve in vacno. Sed fi refiftentia
fieret negativafeuaccelerans, tom afcenfus fimilis
foret defcenfui, Quare defcenfus in medio refi-
flente congruet; cum afcenfu in medio tantum-
dem unnn_nnunnm et viciffim.

ﬂo..o:E.EB 3.

47%. Quoniam aequatio pro afcenfi hoc tan.
tum diftert ab:aequ.tione pro defcenfu, quad
refiftentia R valorem induat negativum ;  intelli-
giwur iisdem _numgm. quibus acquatio pro defcen-

fu

!
1

SVFL.

{u fepa
#€q.1atl

N .
-

per
At pro
Quare

que hu
do tan

48,

morato
vel int
fum per
motus

teatia f
inneitig
Pprict.s

quie i1

Praeten
birem
nes et
untir.
indgerern
furer 4
fitatem
Lo,

§ 01U runcT:

L

§ corna in M fe-

b 14
& denotat

X fuftiner = 52
ix
B N nnsn:nuwﬁ:.

M.. u_u I.

ﬁ. itper quacua-

N :; imminuitur

..:.-
i _.Hu

in ﬂ~=ﬂ oI~

BE ponaturoZo.

UE> defcende-
.lh.&.dl.—l Hﬂ\h-
m|uon effe fi-
sed fi refiftentia
p_.nnu_.um fimilis
. E medio refi-

” edio tantum-

u_...n.:.s hoc tan-
. mm__,nnamuu quod

 tigum 3

1

s

inteili-
o pro defcen-
fu

SVPER DATA LINEA IN MEDIO RES.

fu feparari vel integrari poteft, iisdem quogue
sequationem pro alceuii fimili modo wr.ctan putie.

Corollarium 4.

479. Si fuerit Rz= 4> erit pro afcenfu fu-
per curda AN hasc acquitio dvz—gda— T
At pro duitenid habetor do = — gdw u.Tw:F
Qunare fi ilia unszu:: poterit integrari fimud quo-
que huins acquationis habebicur iutegrsle ponen-
do rantum — K loco K.

Scholion,

480. Secondum tres gitur cafus fopra me-
moratos, quibus aequatio inucnta  vel feparari
vel integrari poteft, tam defcenfum quam afcen-
fam pertractabimus, fi fcilicet detur curua fuper qua
motus ficri ponitor. . Deinde autem ex datis po-
teatia follicitante , refiitenta et preflione curvam
inncitigabimus,  Tertio fi motus quaedam pro-
prictas fuerit propofita, curuam decerminabimusy
guae in dzca refiftentive hypothef fagisfaciar.
Prictcrea fequentur aliz problemata, in quibus
hirum quatvor rerum refiftentiae, motus, prefiio-
nes et curuse duse dantur, reliquac douse requis
ranter, Habobimus deinceps quoque problemura

indeterminits, quibus omnes curuic requirnntur,
fuper guibus corpus drfcendens vel candem cele-
ritatemn acquiric vel -eas eodem tempore abfoluit,

«Tum

Lo, II. Hh
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,*
Tum fequetor mo?.mu» de lineis brachyftochro-
nis, atque tandem, caput concludet de motu of-
cillatorio tradtatio.

PROPOSITIO s,
Problema.

481, In medio refiftente wniformi quocungue et
bypothefi grauitatis wniformis g, determinare motum
corporis defeendentis | fuper linea reffa AMB ad bo-
rizontem wicunque inclinata.

Solutio.

Pofita AP—x erit AM—s—nx; et quia me-
mm_:.: refiftens eft vniforme, erit refiftentia R—
g+ Pofita ergo alritudine celeritati in M debira
=4, erit &e”mmm Imm_m?mm.u. Vade fic N_m..mm.m
=dx, in qua »nﬁ_naona indeterminatae funt 2
fe mu.inn:. feparatae: erit ergo x — nﬁﬂq. in
qua integratione nmmnmnn&_a eft vt pofito ¥ =0

m.nn ellua. ma_.En_,s mo_.nnnammnb.nua&ﬁnm:.
cipiat.  Sin vero u,uwnu. celeritatem initialem haee
per integrationem eft introducenda. Tempas per

fpatium AM eft W %> Pofito ergo loco dv

eius valore in @, habebitur tempus per A M=
.\a.wﬂwﬂﬂ quod m.Tnnmnn_o ita eft fimendum, vt
pofita Va— nn_nasm initiali in A ewanefcat.
FPreflio veroquam junu in quouis pun&to M fultinet,

, el
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eft conftans nempe sequalis vi normalj — &2 —
yint—1} . f . . ds
£, quia vis centrifiga euaneicic ob ddy=o.
Q¢ E L

Corollarium 1.

482. Celeritas corporis ergo tam din gcce-
leratur, quam din et gKSaV. At fi femel fue-
rit gK =nV corpus neque accelerabite neque
retardubitur.  Diminuetur vero corporis celeritas
fi in initio A faerit 2V SgK.

Corollarium 3.

483. Si ergo corpus in A defcenfum a quicte
jncipiat motus perpetuo crefcet , ita tamen v
femper fit gK>aV, quippe quie eft vitima ce-
leritas, quam defcenfu per infinitum fpatium de-
mum acqujrit,

Corollarium 3.

484. Quo maior ergo eft angulus BAC, co
minor eft vitima, quam corpus acquirere poteft
celeritas, Maximam vero celeritatem vitimam,
qua acquabiliver progredirur, acquirit defcenfu fu-
per reda vercicali AC.

Corollarium 4,
495. Si refifteatia fierit vt poteftas indi-

¢is 2 m celeritatum, erit V. —&™ et K==£™, vnde
Hb = ifta
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Exemplum 1.

486, Refiftat mediom in fimplici ratione ce-
feritatum, erit| 2m=1x, atque do = gdx ~ LA
. — .ok ovEw |, 2k [ gvk
Hinc fit x —; L

| EVE—no — . nf mtnp..lunmm vel

. ay e 2T 2oy anr™m 237 _{
per feriem T 2g T 3R T 4% v fpeea
etc. fi quidem defeenfos in A ex quiere inci-
pist. Tempus autem per fpatinm A M erit —

TEEES = aViigiEs Quare fi tempus per
AM ponatur = #yerit nr—-2Vio % A,
. s g amk anty 2n pyn axd s
que in ferie ﬁ...tu,l ~+ G+ S + o
—+4-etc. Si €1g0 corpus in defienflt per AR ae.
quifinit celeritatem altitudini & debitam, ex hae

* a

. ! — —Ivék , =gk vk .
repericur »_2450 AC === -2 e

ﬂ Exerplum 2.

+qm. mnmnﬁ 32:.:.:E%E#ﬂagm?n«
celeritatam, erit w1 et w= e b gk
fi quidem corpus in A “ex quicte afcenfum in-

choaucrit.  Quare fi ¢ fic numeras, cuins loga-
] nx

gh—nv 3 atque o ==

gk

s |, . i
rithmus et vnita, erit eh —_gk __

corpus i
bitam, ¢
fpatinm

‘gleitndin ..
. ci ratione ce-
AM eni gdx — By
- L]
tam {pa | Teve % i
mitu: ; &Vi—nvys VG
. v antvivy -
Litterac . {avivh
. quiete incie
| AM erit —
88 i témpus per
TR —an
== -
2m cele I vvo o
B iR
. 0 per AB uée
m.._...umo "M itam, ex hie
X : .W VR . .
..Tmhwl. & g SRy

ca.....-wm. il licata ratione
cic. AUSM kg
.o, [ 2 — n "ghnpy
quia cft B afecnfo. ip-

an*o- g cvins loga-

7 atque @ =
: o

SVTER DATA LINEA IN MEDIORES.:,s

e —as
mw?»hw = mlu (x—¢"% ), Hanc ob rem 6
neg ..
corpus in B habnerit celeritatem alritudini & de

vmnnauo_.mnb“.mg%wm.bﬂ_:om corpus per
fpatinm infinitum deféendat, habebic celeritatom
altitudini & debitam.” Tempus vero per fpativm

it — [ Dy el e ;
AM erit —f i mws =55 TES.  Per feries

tm fpatiom ¥, guam tempus commode expri-
mitue; id quod generaliter pro quonis valere
fitterae m in fequente’ exemplo monftrubimus.

Exémplum 3.
488, Sit refifientia. vt poreflas exponentis

L . k™ do .
nsnn_.nznungn:n:n&] |a,..a5_n§-

k™t

an ne™do
RN

preflio in feriem conuerfa dat da—

Sty ..r_.— ! . ... -
n oy . . .

-+ g ete. EX qua inuenitur v F -

B T ol “atp ame 7 gim--t

(w1 )g k™ -+ nm.ﬁ.l.Tu.ﬁ.ga .uailﬁm..\.TT.—ﬁﬁma "+

ti.” Arque fi ponutir tempus per A M = dt,

_ . rdx | ¥y
quig elt d2 — Vo oFit 2= I~ =
ante™Ve apdgmyg anty’nVy
{am—1)p ural_.?s.T_ g h3m ..LT«. Otlici1 JpthI™
- ete, - .
Hh 3 FRO-
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mmo_.om_doa.
Problema.

480. MQ%& medium in ratione quacunique mul-
tiplicata celeritatum; datumque fit punilum A, ex
quo infinitae re@lae AM fint edullac: determinare
curnam CMD Duiusmodi, vt corpus per gquamliiet
reflam AM| defeendens in punifo M eandem babeat
eeleritatem.

Solutio.

mmﬁ nawoumo._namvcnonuamnn_oasmm.n&
refifientia eft proportionalis, dicaturque AP—x
et bE“ur et ponater z=nx. Sit altitudo ce-

leritaci in M debita ==w, quac debet effe con-

o L . o k®do __
ftans mu:jn =34, Erit ergo dx= Zk® g™

(485.) noufunno. vt fupra & exponentem refi-
flentiae, et g potentiam follicicantem deorfum
tendentem.| Ad naturam coruze CM ergo inue-

- piendam oportct integrare acquationem dy ——

Esde
Py lita vt pofico v —o fiat quoque x=

¢; tum autem poni b loco @ atque 2 loco 7, .

hocque :imc ebtinebitur aequatio inter ¥ et 2
natugam curunc exponens. Per feriem antem fu-
pra nuasiosﬂa propofitam integranimus (488),
vade pofico 4 loco @ habebimus & = -2 .._m

W n

suPER ) §

nhot!

{m—+1)4
q® loco :

fagto habel
pam-1 PE
?E.._ll.ulu.

f 0TV PYNCTI

56, -

| ione quacungue mul-
i puntlum A, ex
f fae:  determinare
R pus per gquamlibet

8 M eandems babeat

lia et diu [Q 1

Ll
gy

+(m=1}!

ge gx =

3

feriem ipfj

is celeritatis, cui
E icaturque AP—w
Sit altitudo ce-

i ¢ debet effe con-
E™do

k™ —gpm
 zxponentemn refi-
sitantem deorfim
e CM ergo inue-
litionem dx ==

Bt

L fi1t quoque x=
B atque Z loco 1,
R .1io inter x et g

' feriem autem {u-

 regranimus (488),
@ imus ¥ =— - -+

_ nb
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P s

Aal_uummmm +ﬁu_..=+:w..mmm ~~ ete.  Ponatur
g™ loco u et mulciplicetur vhique per g, quo
by, brEigmh

£ (M—-1) g k™ -

fito habebimus g x—
Wuﬂ.i—l- Q_ 2Mtge1
(za-ia)g ke et

Sumantur  differentiy.
lia et dividatur per bdq habebityr Hsbzdt—1 o
ba m @u:.vé u.arl!l h..ﬂa

..w.“ﬁ.._l F Eﬂl.w.l».mﬂy,w. fen gdx—4-rig—

P _pmgw At quia et g®=n et #— % po-

q
=t Rl m—4i
natur el..m loco ¢ et prodibitzs ™ o ™ Jyq.
=M M1 X =i

(@-x)dy gy—bk"E ™ ¥ ® da—bkesma ™ i,
’ T EEPx—=b"
. L m—1

Quae multiplicata per A™z = abic in hanc xdz
BEPxdz—bk™ o dy

hka.ﬂ.‘ban . Couftrue
&io autem coruse facilins fequicur ex aequatige

q

“(m=-1)zdy =

bk™d
ne gx — .m..;.m.UI@lMtan,.a. Supra antem habuimus
feriem ipfi ¢ x acqualem, ex gua patet fi fuerie
m — BE" g

= = tum= aequari ferici harmonicae
- 1

1+
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e e ..a.+_,72n. ideoque efle x infiniram,

-~ - , &
Si igimr.x eft -:m_tnaag erit aauw — m..h.m..__l
ﬁ I

ex quo perfpicitar i.nmw.:ﬁ AE fore carnae afyme
=

= Fe Ver-
ticis autem curnae | O a pun@o A ditantia AC

ae =.__ erit h _)n_..n 1\.. LA
alis eric huic i~ i 5
9 PO O o BT id

totes et cofinnm ":_w CAE fore =

l.—l
LTS ,
G g™ -+ 2,, » Dcber autem eflc neceffu-

rio b™ g gk™, u_..; enim vertex C a pundto A

infinite diftarct, 0« E. L

|

- Corollarium 1.

490. Si u_uv_.m.:» PM vocetur v, erit 2=
Y(x"457) et xu”uwm..ﬁ..w&u quites valoribus in
aequatione EE.E.: fubititutis  habebitor ardy-e

bi™r{xdy—nr 4x)

L
mx de -} {m—1yyt dyp— — 25T 0
u.u‘ BN~V ) )

Oo,_.o_ arium 2.

491, ?:..E:.E hac acquatione y—px, trans

mutabicur iits un._,_ﬂ:c in hane xdy—t-indx—p-np de
bk™pdh ..

o r—— T ——

.waa..l@aa\h.—]T% uasnnunﬂcu»—ows.ﬂni [pyEm
1iels

multipli

m{t

exprefiic

49"
Yiacuo n

dara fer }
gnofcitu §

4931

rali pan

cludi, in
vlterios

cxempla |

tionem

‘expreflic
le erit ]

494
proporri
quia cck
quitic, ¢

Tom. II

B Ure curimae afyme

PYNCTL

elle afinfinirum,

z| gk™

——

|
B bﬁ
& : o= —-.  Ver-
E ﬂ .

A _,._:.::E AC

: Idah.?ﬁ.._...a—

f:em n_:.o neceflu-

. C nw punéto A

ﬁ erit = —

.J.:c_.;..:m in
v dy -t
T4y}

.«I.-...v.u.__.

Wit 8 trans-

bt
; _ Pl
umﬁ.nnlﬁ (fri =B

nmuls
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habebitur  enim
11—t
k®hdp(r A-pp) =m
ERT—H™Y (1)
expreflio per quadraturas eflici poteit,

multiplicata  fit  integrabilis ,

L
m(3—-pp) TRr=

3 guae

Corollarium 3.
492. S5i refiftentia  ewancfear, corpusque in
vacuo moeueatur fic k infinicum; atque cx fopra
daca ferie inucnitur a.e:lﬁ fou x == £, vndeco-

£ E
goolciter lineam CM fieri re@am horizoatalem,

Scholion 1.

493. Quia autem cx hac acquatione gene-
rali parum ad cognitionem curnae potclt con-
cludi, in excmplis (pecialibns hinc disquifitionem
vlterivs  profequemur, Talia autem affumemas

k™ dg
h.\nﬂnlbﬂmﬂp
tionem faltem per _cm»n:_.:ﬁou admittit, quo ad
expreffiones finitas perucniamus, ex quibus fici-
le erit curnae naturam pesfpicere.

cxempla, in quibus formulz integra-

Exemplum 1.

404, Sit igitur refiffencia ipfis ccleritatibus
?.sm.cﬂ:c:a:m y erit = 4 Ponutur AC = a;
quiz celeritas, quam cocpus per AC cadendo ac-
quitit, debita cfle deber sltitudini & erit a=-—
Tom. 1L Ti 2V ik
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m : .
2Vbk+ =gk rwuw_.n. (486.). Deinde vero erit
V=2t g=3%, “:i_n q .H\%ﬁuﬁ. quod in-
tegrale ita eft accipicndum vi polito z——x feu
g—r1 fit x—=gq vel eius valori aflignato. Euit
ergo gx—=—aVhkj-ogk \m.mluu;...ﬂﬁ quae aequa-

A - 2 . -
tio loco 4 EE.:ESW % abit in hunc z'—=—az

Vokt2gbx i gE =y Sigq=1 fit x—a
»ﬂ?&nnm:%ﬁ.&. :,m.._n autem 4 =1 -+ dyg

habebicur dx +-xdg =—dy <@m+munmum =

At quia } eft cofinus anguli MAC erit Vdg—=
finui hoius angali. ‘Quamobrem  incrementum
iplius x infinities minus eft , quam incrementum
anguli MAC, manEnJR MA in CA, ex quo {e-
quitor tangentem curpae in C cfle horizontalem;
huiusque curuae tangens in infinito fen afymrora

eric AE exiftente ang. EAC cofin .  Cete-

rum hiec curuz ex %_::.u verticalis AC  parte

arcum habebit mE:J: et acqualem ipi CMD.
Scholion 2.

495, 032.“_:84 quidem etiam oftendi pot-

eft curuie tangentem, in C efle debere horizon-

talem. Pofita enim #=1, in feriec x exprimen-

te habetw >nl._& b= — —1~ etc
FAE T e Lo

geatur 7 elemento .&j habebitur incrementum mo-
L1y

mentaneum ipfius Pﬂ“ﬁsliu: Tim
-

| 2 b

H@ua—.‘

(m |Tlm.

goli MAJ

fitco 1 -
ipfius Al
anguli;

DMC.

496
pottiona

r~n1mu_.nms .
et g—n,

Rl trz

gha—bx

quitur &

b eins vo
dam cor

rk _
un.lsv

li MAC

497
dam aeq

cuiusdam

 indec vere erit
s W_Eon in.
itter =2 fen
ilignato.  Krit
5y quIe aequa-

2

g ANC " 22
e fit v —e —=—
t g — 1l -}~ dg

f kdavs L hdqvk

g vR—ve T VR =&
g ocritVdg=
[ incrémencum

TEE&M_EQEB
Ay £X quo fe-
. :onmvnnu_nau
i) fen afymrtora
j 0 %.%L Cete-
¥ lis AC purte

o ipfi| CMD.

f m oftendi pot.
f cbere :horizon-

I
§: ¥ exprimen.

R -+ stc au-

i
 rementam mo-

m._.lnra

SVFPER DATA LINEA IN MED. RES. 235t

Y R ¥ )]
Ti)e k=™ et Eft vero g cofinus an-
guli MAC, ideague finus — ¥¥74 =V 2 du po-

fito 1-+dn loco 0.  Quamobrem incrementum
iplius AC infinities eft minus quam incrementun
anguliy atque ideo AC normalis erit in curuam
DMC.

Exemplum 2.

496. Sit refiftentia quadratis celerigatum pro-

postionalis crit w—=1; pofitoqne AC=« crit a=
-y

muw.mn_..lm. » Atque b=ghk(x—e ﬁ.,_ Deinde .420

eft g=n=% arque gx—a=(g=k =k!jiZs=

rhx-bz

. = - i
kx.  Habebitur crgo ¢ k— 15 yade fe-
skx—bz o

-} =

v k1o kg (o R —

u..w... = n?..u 1) pofito loco
- ghteR—x) eR({E—-1)
b cins valore ina.  Ad curmam autem confiruen-
dam commodiffime adhibetur hacc aeguatio x—
!,i*c, in qua zeft AM et g cft fecans angu-
li MAC,

quitur ¥ =

Scholion 3.
494. In folutione problematis ad m==n=ma.=..
dam acquationem curma¢ CMD vfi faimus feriei

cuiusdam fummatione ; eandem vero aequationem
li 2 fine
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fine feiichus fequente ?ome elicere licet. Quig
— njo . ! . . .

ell v = .m?Hmm@ Emnﬁ:n ipft aequacio expri-

mir naueam corise b%nmzn » fi pofl integratio-

Bem ponatur #=5 et 3 loco #.  Quamobrem fi
krde L]

Y m_m.nnnu_:nn,,:—. pofico non folum ¢

fed ectiam » variabili, A.S:n tim ponatur ¢ con-
ftans =& et 5 loco #| hubebitur sequatio diffe-
rentialis pro curua quacfica, Ad hoc efficien-

I _ ™ pm doy

—— quojprodeat &“\. p_av.

dum pono # on? q ;L.. €a AT St
| k)

Ponamus brenitatis gratia

acquatio differentialis. hace de=Pdv - Qdp, fi
etiam p variabilis accipiatur. Quiz autem P eft

fundtio nullins &Emaiuw ipfirum v et p erit
=Pu+-Qp, ideoque Q= £—%. Hoc igitur
loco Q valore fubflituto prodibic pdx
7R o=k dp

Ek®—ny™

..TL&.. Reftitnatur al..n:og
|

i m
2> et orietur u_..:ia...Tuwa" mEadot-knydn ,
|

LE® o™

in qua tequatione 2 acque wvarisbilis et affumes

ac v et ¥, Nunc ponatur v=bF, dv—p et n=-7

atque habebitur ifta aequatio: Xdzu-(m—1)z dv=—
[

bk

f hwsm.ﬂlle.m =P, fitque

SVPER DATA

k™ (xde —zdx)
g™t x—b"x
inuenta congruir.

PRC

.A.WN 8i «.%w.
plicata ratione «cle
buius proprictatis
vis fubtenfa AM
seitiat.

Dud&a vertica

fitque n=%. Poi
bita — o et refifl

pus per AM defc
titas conftans. H:
trdo
Py L
Quocirca ad natur
opus eft vt vtray
ipfa integretur, e
tione in aleera i

=

feribacur 2, quo 1

bus »—

" VATART)

T

1

:

13
i

_
B

U PUNCTI

icet. Quia

juatio expri-

it futegratio-
umobrem fi

on {olum »

f natur @ con-

:quatio diffe-
hoc efficicn-

Py

j. =P, fitque

v Qdp, fi
autemn P eft

| v oct P erit

Hoc igitar
pdx ===

5 [ ]
jtur 2 ™ loco

g r— S
)0 et o

1k®odn,
ny"
elt affumts

t (—1)zdv—

bk

B o

~
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k™ (xds —zdx) .
n.mlkm,ﬁau ~» quae ‘cum aequatione fupra

innenta congruit,

PROPOSITIO s».
Problema.

498. Si refiffentia fuerit in  quacunque wmulti-
plicita ratione celeritatumy, invenive curvam A M C

buins proprictatis ; <t corpus defeendens fuper qua~-

vis fubtenfe AM dato tempore ex A ad M per-
Hemink.

Solutio.

Ducta verticali AC ponatur AP—x, AM—z;
fitque n=7%. Pofitz altitudine celericati in M de-
_ﬂ\oa

bita — ¢ er refilentia == fit tempus quo cor-
pus per AM defcendit =7, quod deber efle quan-
titss conftans. Habcbimos ergo ex praccedenti-
tmduy e f mETAT 85
.m.ml__,llaea e i= (gh™ —re™ Vo (385.).

Quocirca 2d naturam curuae AMC inuenicndam,
opus et vt viraque aeqnatio, fi fieri porcit, re
ipla integretur, et valor ipfius ¢ ex altera sequa-
tione in alcera fubftitnarur, atque tam loco o
feribacur £, quo facto habebitur sequatio inter

li 5 rer o

bus x—

TabnlaXIF,
Fig. 5.
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X €t g naturam ?Ehn quaefitae exprimens. At
fi integrationes ‘nuon commade perfici poteraat,
viruque sequatio 1: diffcrentianda ponendo quo-
que m variabili; et ?:E__u_.: vcmEE eft dizo,
cx duabus aequationibus inuentis eliminari debet
v, quo prodeat rna_::o 7 et ¥ tantum conti-

i . .
nens, quae ob #= 2 exhibebit naturam curuvae

quaefitae, Ad _zw_n ponatur # ”.w..nﬂ 3 quo ha
beamus ¥ = .ma,samﬂ 1= o ..
+ = hhaﬁaiﬂﬂ et Ek™pP—o ™)V

@::.:B uﬂc.&c:::— illivs fomto quogue p va-
riabili .m..:..__:.___u s.: eft inuenta pdx—xdp—
kmpmrt dp— L™,

h»ah.sl@a

rl

P.eq.u. Ad alteram aequa.

pL
Gy
fitque &.lwmeu_u@m.ﬂ. Quia autem P eft fin-
&io ipfarom @ 2 p dimenfionum —m— 4 erit

(1—m) NfﬂelﬂTp? atque hinc Q= 2!

- |

T *‘ﬂ

tionem m_m.ﬁ.n:: ndam pono

— 5+ Quo valore loco Q fubftituto prodibic pat=

k™ (pdo— f:&, (r—zm)td .
gk les:ﬁﬁsT Z ﬁ. Sit nunc 2=

......: atque n:.”ﬂ: hubebimus (2m—~1) dpVe —
L™ pdo—edp). ..

Q'»m\”aj*ﬂ Eliminetor ex his duabus

aequationibus do T.,n Prouenict pdx—xdp=(am-1)

I r”°

{2u—1) mai.
yalor loco -

Cafit quidem
bus proport
p=bzx=

quamobrem

AMC eft ci

hypothefibns

gretur elimi |
tio differenti
primens. Q §

499. Si

Atque hinc e; .

fubftitutus in

quationem in
X et z form:

e

¥ liminari debet
il

rantum conti-
£ ifuram curnag

-5+ quo  ha-

| (&™dD .
; wwum”va|ﬂﬂu._\e

quoqRE P va-
pdx—xdp—
‘alteram aequa-
|

gm

W om™)Ve— =P

fem P eft fun~
4 —m— & crit

=0 p‘ ..;I\.;_-
m?.o&c: .ﬁ%“

i Sit nunc f=

W_qu apve =

x  his dosbns

.. ..,EH&_H?SIS

M;___—

|
|
;_
,
_
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_ pdx—xdp
p2dpYev _.oz.xe.l?.siu%a%{n -
dr '

(2a—8)p™2dpVe
yalor loco v in dequatione (2m—x)dpVe ==
™ _ . . -

™ {pdo e&...v vel in hac MHIuHr Cie EWM
(ghmpm—w® Vv ? L e

Cafiz quidem quo w—§ fen refiftenciz celerirati-
bus proportionalis erit pdv=—odp few v=ap et
p=b-2x=h =%, vade lequitnr fore z5—anx,
quumobrert in hac refittentiac hypothefi nE.E.
AMC eft circulus omnino vt in vacuo. Inaliis
hypothefibus wifi re ipfa aequatio alcerutra ince-
gretar climinaca @ habebitue acquatio diffcren-
tio differentislis inter % ¢t » naturam curuac ex-
primens. Q. E.

pofito x—rp. Subftituatur hic

Corollarium 1.

4909. Si ponatur v—up, erit pde le%!% i
dr

T am—1 )PV qui valor

.?Jr__

A

quationem inter p ec r, ex qua acquatio inter

¥ ¢t z formabiter.

Atque hinc erit V 4 —

fubfticueus in aequatione dr= = dabit ge-

Co-
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Coroilarium 2.

s00. In medio ergo quod refiftit in fimplici ce-

leritatum E:orn apparet curtam AMC effe cir-
culum, >£=ﬁ ideo in hac refiftentiae hypothefi
tempora n.ﬁ.nﬁﬁz.zza per ficgulss circali chordas
ex punito A n:mﬁm funt incer fe aequalia.

Mmmav_s_s I,
se1. Sit Z"mzo:zn quadratis celericatam pro-

portion:lis 2.__.. M—1, aque ¥ 21 feu

|
t
I

Iﬂ“
v="= (1~e ¥ ). -Practerca veroerit t—2 Vo=
W 24ge
VER-YD faby s ynk — YER4Vav —_—
.n.llma_mwlmﬂe ien eve Y vode fir v ==
&n l#N:h 2 -
ghievrh— 1) ‘ol .
T Eliminata ergo o et % pofito lo-
n( eV -1
X Sdeex 2
. ek—1  (eVkz —y) aVgex
co # habebitur —p- = —zm—73 feu .ﬂ\]
ﬁ__. (¢ V3 -1, &
— urT%:l »
=1 wm * In hac curua et AC = &
1V ( 1~k
oVEE 2 vze —_—yee
Je ny | ek -

Soze " —
| 2

y 0 igitur ponatur
4€ e;

AC

SVPER

AC=y
vEE

vzl Q....m .
Si refifte
titas veh
z
(ek—1):
-+ 55

S2YE S

12&vk

ava:
12k

curca AM
.al.“m fcu a
Vade per
feu k fiar

ideo curu:

riffimum !
et differes
ds. Sin
PM maxii
verticalis ,
- At

— 12k}

*.! a-
proxime .
Tom. I1,

 leritatum pro-

& 1 PYNCTI

in {implici ce-
MC effe cir-
jtiae hyporhefi

biirculi chordas

Redqualia.

mk.\mr

i u ' fR—=rRV feu

_ nln f—2¥e=

de fit v ——

it = pofito lo-

iz

: Vegeox
|5 feu ..nmm.ﬁ
) ¥
ot AC == &

gitur ponatur

AC

SVPER DATA LINEAIN MEDIO RES.

£ vge —yae
AC=a onn 2ek eV 4 ¢V 1 yade ﬂmn
yEC a
e V& “n,?.T._\Q» —3) fen V & = Ne2k o ¥ Qw

12
~K

—1)) Erit igitur <.e~?.m |T<T..ﬂl~ V) =

V= :n.uw ..T_\le 1)) aequatio pro curua AMC.
Si refittentia fueric valde parwa, erit & quan-
titas vchementer magna, stque ideo ¢3k -+ ¥
(hm3)= 1 e - V(b S = 1 + V3

-+ 5 -+ hﬁ _.EEmm:o _omu!nz_d__m eric .I.hu.n...T

2kvk*
Y1514,  Atque hanc ob rem habebitur pro
v

curua AMC hace ana__._:o Vax—+ n_unm =%+
-Inh feu ax(x I_.la«m -+ ﬂ.m.lm. ITor - ..I..ﬂ,.ml.ﬂ
Vande perfpicitur fi __.n_..a_..__:u 3.2._._; engncieat
fen k fiat.infinite magnum fore ax==2" arque
ideo curuam AMC circulum. At fi mecdium ra-
rifimum foerit, erit ax(a-4-6k)==6kz" - 2

et differentiando adx(a4-6L)—=x aksdy-i g5°
= Si nunc fiat sd=—=wxdx habebitur %E_n.:p
PM maxima, feu locus +vhi tangens curmic cft
verticalis , feilicet @*—-fak—x2kxr--gxz feu

2 1
r= T35 vnde fie Hm.nﬁ.sl —23k’2’ 10
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Corollarium 3.

502, Si igitar linea reda vel curma hine
coruam AMC in M rangat, ita vi tora exing
fpatium AMC fie fita, corpus ex A ad e i
ncam citivs perucnict | | defcendendo fuper chorda
AM, quam faper a:ﬁ:m alia rcéta ex A ad cam
lincam du@a.

HanHEB 2.

503. Sit m numerus affirmatious er pefiften-
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Cam—a)x-™,
Quia vero eft 7 -, habebitur ifla aequatio Vg

aL;.u.. W=t

O
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ﬁm—u nuta.ﬂlw ﬂ.a—_ f 3, 72 ﬂ.uzw
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I R
ERtam— o8

(r—t1liar-4-1)E£™
parifimam.  Vade pater fi refilntia penitus eua-

nefvar fore 22 c=gex fiu curnam AMC circu-
lum diamerri AC,

F.&..Tu.t.r.lnas

2

fen ger—= fi mediom eft

. Scholion.

504. Si igitur cognits fucrit cuma AMC,

et detur hinea quaccunque determinari poceric re-
ta AM fuper qua corpus ex A celerrime ad da-
tam lincam pereingar,  Scilicet conflruenda eff
curia >Eﬁ~ ymie datam lincam tangac v, g in
M; eritque vefu ANl ea re&ia fuper qua corpus
n.._nc:un_:.c ex A citiflime ad lincam datam per-
veulut.  Argre Gimili modo in pracccdente pro-
blemate fi re@a vel ciua tangar cmwam CMID
in M, corpus ¢x A deleendendo per AM vsque
ad linearmr tangentem curvam - CMD majorem ac-
a_a:ﬁn celeritatemy, quam defcendendo fuper qua-
vis alit reta ex A ad eam lineam du®a. Ex
his igitne folai poffune problemata , quibus re-
quiritur redtz ex A ad datam lineam dudta, fit-
per qua corpus defeendendo vel maximam acquis
Kk 2 it

Tabela X1
Fig ¢




Tabula XI11,
Fig. 4.
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rat celeritatem, vel citiffime ad eam lineam per-
tingat, Quamobrem hisce problematibus non din~
tius immorgbimur, fed sd afcenfom fuper linels
redtis noam_w_nnnn%_.: progradiemur.

- PROPOSITIO 58.
| Problema.

505, #a bypothefi grauitatis wniformis g et me-
dio quocungne refiflente Vniformi determinare moiunt

corporis data cum celeritate initiali ex A afcenden-
tis fuper linea reffa AB vtcungue inclinata ad bo-
rizontent, |
| .
i mo—_.—_nmc-

Du@a horizontali AC et ex M ad eam per-
peadiculari MP vocetur PM—x, fitque AM=nz
Sit altitudo debita celeritati imtiali in A=#, etal
titudo mnvwz celeritati initiali in M=o} refiften-

v

tia vero in M fir — . His pofitis erit do—
b
gdr—"22 (5., v¥nde habetur dx =Firey 3tque

r=[775ey hoc integrali its accepro Ve euane-

fcat pofito =5, Si deinde ponatur 20, pro-
dibit +=—BC, vbi in pundto B corpus omnem ce-

leritatem amiteite Tempus vero, quo COrpus per

AM a.nn__fma eft =[5t %, hocintegrali quoque
ita accepto, vt euanefcat pofito v ==¢, in quo
i

l
\

SUP. @~ TV PYNCTI
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f porro ponatur w0, prodibit tempus totius
afcenfus per AMB., Preflic autem, quam linea
AMB fuftinet, vbique eft conftans et aequalis vi

pormali == ¥%=1% Q. E. L

Corollarivm 1.

506. Si linea AMB fic horizontalis euane-
fcente angulo BAC fict n—. Pofitoigitur AM
— . — j—Kdy
—x—nx, erit x=f=7 y et tempus quoper AM

progreditar erit = [y

Corollarium 2.
5049. Si refitentia fuerit v¢ poteflas cxpo-
pentis 2m celeritatom erit V—o™ ¢t KE™

. —knde

Hoc ergo cafu erit ¥= FyLH Caee atque
_ —nk®do

tempus per AM — .\.@lw: srpTLIST

Corollarium 3.

508. Viraque haec expreffio in feriem con-

@.i.d ﬂa@.ﬂn—l—l..eilnpw
verfa dat ..l...:uml (105 k" -4

p2 (hAmHN g 2P
(amr1)g° k™

—ete. Atquetcmpus per AM=

an(Ve—Vo) an?(dPy—v%73) -t
£ =T (am4-1)g AT
mﬂwﬂ an
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P it S i e )

(G, g ke etc, Quamobrem pofito
b | abm

g ,W (u—-3)5°4 a+7.s+~ wigem
— etc, atque Sq_m:m totius afcenfus per AB —
2Vh an® ..I.._ 2 23 7m+L

fw-ra T Gus g e

u...n &ua..T_

o= exit mnl

g A

MWvaEB I.
509." Sir refiftentin celeritatibus proportio-

. . —dT 3
nalis, erit mw— ar arque p.”.\m.wfif..,-..ltnw M;_

‘.:.U T, ']
4% & xhuﬂuﬁ.@. Iinc erit tota akitudo

wn ua n_cuE corpus pertingere valer — ¢ —

FI_TE‘& .—.n._.:_uuu vero, quo per AM afcen-

—_ IE.F&WII vk -nvh
m:” et =frz5 TEvAT-V Y 2VE S5, Quare
tempns totins ..;2..&;« mﬂ. AMB erit — 2Vk

Vit-avh
:|mﬂww_l. Si _.:En corpus fuper linea inclinata

AC defcenderit nn celeritate in C acquifiza afcen-
dat in CB s:m:n?; B ﬁE..n AC=N. AD e
BC=—==a BE ..E._.,“ nn_n:n? in C dcbita aleitnei-
ni Fy erit bH\.!+ n..lﬁw ..Eh \t..ﬂ.lw.rcf AC—= -

nﬂicT,m m,..th.aw I.uﬁ.mm 2Bk . 25k

e o'k .
IR CB =ja V ik - 58 \Emﬂbv Atque

tempus defcenfus | per AC — 2Vl I (cit.)

h#r.ﬂmt.rd._m
et tcm : L
pus afcenfis per CB = aVk /4" Vo
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0TV PVXCTI
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. .u mu S
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tur, muunnﬂ Mm wls-.ll.x-|auﬂl| eLc,
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feriebn (503
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E - Jevawyv T o

511 Eff f oric tota akitudo

defcentos per 3B valer — JZ« ‘
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P Nfvy oo per AM u:..nu..

< ang. MHCB@ - ﬁm“IH.uluw Quare
der a cclerica QB erit — 2Vik
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gra. Si o AC=N. AD ct
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mins e iy .ﬂmﬁﬂﬂmu AC—=-
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de defeenfis et afcenfus fuper lineis redis inter
fe comparaci pudunt,

Corollarium 4,

gro. Si hi logarichmi per feries exprimane
tar, patet fivri nup pofic, vr fic BE—AD, et
enim in quacunque reditenting hypotheti, vo ex
feriebts (508. et 488.) inteliigitur, BE <§
AD >%  Lieri antem poteft vt it AC=BC.

Corollarium 5.
g1y, Effici autem facile poteft ve tempus

defcentins per AC acqymile fic temport afeenfus

per CB. Fieri filicer deber ngVh=NgVk-+Navih,
fou n—= %5 ER igier 25>N fen ang. BCE
< anz. ACL). Relatio autem incer N ec# peu-
der a celeritate in pun&o C.

Corollarium 6,

gra. Si artem angulus ECE nme_u:m fuerit
angnle &CD), fia 7”... tempus afeenfus per BC
ming e te npore wefeenfus per AC. Awque
b wn_._.._.::..ﬂ tovam haber ia quacunque refi-
ficarae hvoooneliy et cnim rempus defcenfus per
AC > 3t tempus afceafus per CB < el
¥ ex Leichus fupra datis (438, et 508:) .“E:...
ICr.

Exem~
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H%mEEmB 1.

513, Refitat medium in duplicata ratione
celeritatum, erit iunu. D_“ﬁn Wuﬂnw:ﬁ r=fma,
”M.am..ﬂlﬁmu atque ﬁmwn — % JEEE, et .Pwamll? E
.NWW.% Hm_s_uumemuﬂ eun.nnnmz AM a-.:...ul = i
=528 (A.tang. Vi — A. tang. V%) exiftente
radio — 5, et Al dcoorante arcum circoli, Erit-

ergo tempus afcenius per AB=2" A tang. vV
Si nunc corpus fiiper linea inclinata AC defcen-
derit, et celeritate in C acquifiea, quac debita
fit altindini & rurfos afcendar per CB, fuerit-
que AC=N. AD et BC—=1n.BE, erit AD =
i i s et PQH» wm.mw.zm , atque tempus de-
feenfus per AC = el %m_“l._u.mmm (487.) Porro
vero erit B Hmt _EW@._ BC—=k ;Pn.ﬁ_m et tem-
pus afcenfus per wanu..u.M, A. tang. V3

QQ.o:&.EB 7

314, 10 Enw refiftentisae hypothefi commo-
de cffici poteft, Tn fit AC=BC: dcbebit enim
-effe ngk==Ngk—+Nub, feu n—=opt% EA igi-
tur #>N EEHET ang. BCE<ACD.
Exemplum 3.
s15. Sit nmmmn:au qu.m minima et propor-

tionalis potctati 2m celeritatum, erit k quantitas
W vehe-

surir ¥

vchemer
fiierit ¢
atque I
feendar «f

N2p™
(m—r,gh

aNz2H*
(m—t1)3
gnam. £
le fit ten

N2s™
(za-1¢
aNZb
(zar—t1.
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eft vallde
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— ¥
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ychementer magna.  Si
faerit  debira altirudini
atque BC —u. BE,

ergn  coleritas in €
b e AC =N AD

corpusque fuper A C  de-

fecendat et fuper CIB atcendury eric AD ==
N- z b._.___ll—
.m..Tc?TC.m.u»a._ et tempus defcenfus per AC=
2 NVb aN2 ™V

e ..Tn»._._hl__i;w.u»a?mm;. Pro afcenfu ve-

. uwm_..im_ nbm+t

10 Crit =T (a1, €t tempus por
CB= anvh LA

T (utngiam (508).Siigitur effici
debeat vt fit AC —= BC, oportet efic N -

N2p= nihm
Qal_lnu.m.\na =nr- (m—+1)g w1 vade fit # = N 4=
aN*M™

gk ! propter quantitatem % valde ma-

gnam. At quo tempus defcenfus per AC aequi-
le fit tempori afcenfus per CB, debet effc N--

N24™ 2 hm
Qﬂ...T-...wwﬁ“al?EnT&hwﬂ. feu n =N 4
u.z“.#a—
(am—x)gk™

mnro._moz I.

516, In cafit huius exempli, quo refittentia
et valde parua, curza AMD poteRk determivari
huins

Tom. II. L1

T bula X5,
F.ge 8
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huius proprietatis, vt corpus €X C ccleritate al-
gitadini & debita u_.nﬂ_.an:ao fuper gnagis reda

CM ad curnam AMD pertingat. Pofita enim
CM=zx, et MP=x, erit n—% atque x = .ml

ab.uTT-

T Quire | habebitor ifta aequatio S+t
m—1j5k

HhaxT:m_iaalg.T&hnwa.ﬂn. Sit CP—y

hmei , . . .
—; o feribatur f orietur fV(2'—y")
(m-1)Z4 |
—bx—gr? fen s.u.ﬂﬁwwl.%.vha.lnhwau +g?
t. Si pomawr y=o, erit et x=o et x="g!
— CA. Curna ergo; etiam per punctum C trans.
it, quic autem eius pars quacitioni fatisfacere

- .
ceffat, propter fcquentes tCIMINOS negledtos,

m&mnu.mn:_anam:m%:n:nma ﬁoswnmnncoaem
vilde magnum, Aequatio vero dar curuam elli-
pliformem E»ﬁn_n.?c_oumna circa axem mi-
norem AC defcripram. Verz autem curua habet
formam AMD, cvius afymtotos cft horizoatalis CE,
fi quidem cft w1, ciusque aequatio haberur
omnibus fumendis terminis, quae erit ¥ dz -~
ol oidy —axds .
(m—1izdx = w.mr.a.—w pray g ) Sim < 1 curuz

ez loco

non in infinitum progredietar, fed incidet in CE
4 hE™

furmendn Qw‘?!i o

horontaliter non infinfinfrum progredi poteft, fed

in diftantia finita _o%sna amictic 8-2.585.:
Scho-

Nam fi m<t corpus

IV PYNCTI

r a:u:w“z redta

51 % 3. Polir2 enim -
tum 1o Bl que vi— .wl
cillime B |
tandum ¥ aequatio 4™+t
gmm. v - Ll

. vIR:. Sit CP—
fHa — . _
flentiac W stur £ V(21"
pofitis : |
primitu
ergo cu S
haec er. B :mEE.,_n trans-
fequens B oni (atisfacere
uz dete BB ©° neglectos,
jnuicem @B = fif quogue
pothcfes i 't curism ellis
rum hoi BB €* 2Xem mi-
PQdx = B m corua habet
tuimus B orizontalis CE,
fentiae BE uatiol habeuur
fis his » B nnmn_.&NlT
| .
Mu_“..n...”m” 1L m < 1 curua
ritatum. EnEn“_n in CE
m< u_ corpus

516 P redi poteft, fed

Stentiae R :elerifatem.

I Scho-
1
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Scholion 2.

51%. Si medinm refilens non fit vniforme,
tom lined non offer redtr, fiper gua mows fi-
cillime determinari potlet: e quogue cft no-
mandum fi potentia follicitans non fucric waifor-
mis. Vi fit porentia follicitans = P et refiften-
tis = %, 1bi Q talis eft findio expounentis refi-
ftentiag variabilis ¢, qualis V cft ipfies ¢: His
pofitis motus corporis fuper qUituague cuMma ¢X-
primitur hac aequatione dv——+ Pdx+ %Y. Eius
ergo curuac, fuper qua morus facillime definitor,

haec erit aequatio PQdx—Ads, ¢x qua oritur

Ad
fequens ——hav — Pdx, mowm fuper hac cur-

ua determinans, in qua indetcrminatae funt a (e
innicem feparatae. Quare fi etiam huiusmodi hy-
pothefes perfequi vellomus, loco linearum redta-
rom huiusmodi curuas hac aequatione exprefias
PQdx = Ads aflumere dcberemus.  Sed quia fla-
tuimus hypothefin potentize follicitantis et refi-
fientiac vniformis tantom fufins pertra&are, mif-
fis his ad cos cafus progredimur, in quibus v vni-
cam taptum habet dimenfionem, id quod euenit,
fi refitentia proportionalis foerit quadratis cele-

ricatum.
PROPOSITIO 59.
Problema.

538. In hypothefi grauitatis oviformis g, et re-
Jiflentice quadratis celeritatum proportionalis defeen-
Li 2 dat

Fatmla® 19,
Fig -1,
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dat ...Eu.r.

uper E._E guacungne A MDDy deterni.
4

nare eius motum et pr ﬂm.s.ﬁ.f quan Curda in fingu-
lis punctis .?.\rﬁr

- Solutio.

In axe verticali fumacur abfciffh AP—ux et
pomatur arcus b.sH: celericas in M debica al-
::a:: v et G_S_SE.. refiltentize &, eric refiftcn-
tia = f pn».:f_:na ifta habebicur aequatio mo.

Ium Corporis Sn_.czn._u dv==gdx—"F (465) Ad

hane _Enm_..:_m.:: :.._.__:m__no per m_, eritque in-

tegralis ,.. w=f¢ .:..ma..

hoc integrale,y vt
dinem celeritaci

defcenfus ex qui
bet integrari vt

—r 5
que facto erit v —=g¢ kfeRdx.

per AM erit —

initiali in A debitam.

euanefcat pofito s—o.

=5
e2kd s

1

Vejekdy

Ira autem fumi debet
pums $==0, abeat @ in altirg-

Si igitur

L] -
ete fieri ponatar, ekgdy ita de-

Hoc ita-

Vnde tempus

. Pofito nunc PM =y

famtoque dx conftante, cit prefio, quam curta

in M _2:5&_3

normalem MN fgtince

{...ai g _:;.

ds3

"QE L

—zd
=4+

1)TU PUNCTI
E!

.:x_ Cot it N Jinga-

SVFL]

512

formarr & _m._ b%tll.e €t

daxy an§

E
eft ¢ ky
datur.

2 ek, eric refiflen-

§ iur aequatio mo.
§ o wds

fu— (465) Ad
| = . .

,._i“% eritque in-

wem  fami debet

.;.n.: o in alritu-

nESB. Si _w_Eu

52
leritate

vbi eft _
%o in fEgdy ita de-
nzontal c_ s=o. Hocita- "’
| Vnde rempus
. B itc nunc PM—y
1T.ham _n._ou quam curta
«" SR fuftiner =52 -
e fib
tura
i
2a 2 OOU
{2--n))
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Corollarium 1.
§19. Prefdio, quam corva fultiver in hanc

formam poteft transmutari

; reaf
gls_ 4 avif

5

ekdydr 45

dx, quac, poftquam pro daga curna incegrarum
s

cft e®kdx, commodins ad quosuis cafus accommo-,

datur.

Corollarium 2.

s20. Corpus in defcents maximam habet ec-

. kdx
_n:ESEq vbi eft v — 555

Hoc vero cuenit

[ £
vbi eit n.ﬂiaﬂmﬁ?ﬂm&, fen whi d. /fexdy=—=
% in quo punco patet tangentem non cfic ho-

pnzontalem.

Corollarium w.

. . pr ok ..._-_m.q
sar. Si fuerit fekdy = —t = =
ak— i Phlead

= A s TRt
o.*lan?l..h.. “nnw._.—n = a.lln na.l.Tnvaaul_& Q.
re fi haec aequatio exprimat curuie quacfitae na-
. g:" _
turam, erit @ = "y €t tempus per A M —
n—y 2%
sag z 5 32 . . . . .
8~ 2" fi qrdem n fuerit minor binario;
(2—m) Vg .
Ll a3 nam
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sam fi m—2 vel 2% 2, curna in A tangenrem ho-
rizontalem habebit , arque corpus ibi perpetuo
permanebit. ,

Corollarium 4.

522. Simili modo etiam per(picitur, fi & fue-

rit poteftas quaccunque ipfins s vel huigsmodi po-

5
teftatum gggregatum, femper integrari pofic e &dx
atque ideo celeritatem! terminis finitis cxhiberi,

|
Corollarium s.

524. Si autem _u.uwan.»o in axe verticali BQ
famantur ex celeriras, lquam corpus in B habebit

debita fit alticudini h..um practereaque vocetur BQ

—ux et BM=—y, erit me.mhl.w&....T .w%. cuius inte-

Pt d . —
gralis eft e v=b~—g [ £ % dx integrali feiticet
fe'®dy ita accepto vt euanefcat pofito ¥ o
; 5 =

Hanc ob rem o_.mne_",”?.mlhn.m fe ¥dx, ettem-
pus, quo in defcenfu [arcus MB abfolnitar ==
ds W
[tz
ek Vib-gfe *kdxy

Corollarium 6.

) 52451 igitur detur celeritas in puncto B nempe
¥, inoeniri poteft in curua B M A punftum A,
ex quo defcendere imcepity vbique ccleritatem

! ha-

srir BV T T

j
tangentem ho-

habuit - i
— | s 11 perpetuo
Je®dx !
R i 1
i I
exkV (/- MR \icitur, ) fi & fue-
N | huissmodi pos
per AMI TS ] ?
B rori m.,w:..o ekdy
- Al initis n#w.&aﬂ.
525 |
dum ide i ‘
1o pundi B xe verticali BQ
tum puil G us in B habebit
let, acc W e vocemr BQ
B, ciivs inte-
._l age
nnoma‘,__p feilicet
s26 .w“smnmo x=o
cdio < Y TR dxy et tem-
tatum;, < QR abfoluitur ——
data cu: | i
ret in fit 1
Al
4 i
In: n
arcus A. j :
et celen E_:.m.*,ﬂsnavo
licitans . A E?Q:E A,
fitis erit ue celeritatem

ha-

SVPER DATA LINEA IN MED. RES. 27:
habuit —=a. @En: deber fcilicer Jocus, wbi eft
Jekd M.H 2. Arque etiam expreflio temporis
L]
mﬂxc.l.m.?...wwp.v dabit tempus totins defcenfus

per AMB, fi poft integrationem ponatur ] nu.w.m.,..unm.

Scholion,

525. Duplicem hic motum inueftigandi mo-
dum ideo acrulimus, vt tam ad defcenibs ex da-
to puncto fadtos, quam ad defcenfus vaque ad da-
tum pundtum, vt in moty ofcillarorio fieri fo-
let , accommodari poffit.

PROPOSITIO 60,
Problema.

s26. Exiflente potentia follicitante wniformi et TabolaXIl,

medio eniformi vefifiente in duplicata vationc eeleri-
tatumy determinare pofum corporis afcendentis fuper
duta cnria AMD, et prefionem quam <Hrua Jufti-
net in fingulis punctis M.

Solutio.

In linea verricali AP ponatur abfcifh AP—.wx,
arcus AM=—s; celeritas in A debita altitudini b
ct celeritas in M altitudini @. Sic potentia fol-

v

licitans deosfum =g et refifteatia = Lii» po-
ods

fitis ent dv—=—gdx—"5 (475.)y quac multpli-
cats
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5 §
eky—b—gfekdy ia

famto f ckdx vt n:»p&.ﬂ: monno r=o Hnmc

=
ob rem eritv=e¢ ;lh« “kfe »a:..u atque tempus

afcenfus per arcum AM—

\. q.»mq - Ex in-

wenta celeritate w_%nrw_ug _:8:5. et.: curul in

— &ty __

M fccundum normalem MN patitar, = 35

andsddy

f

= (475), pofito H.E...ll.w ct fumito dx pro

conjtante. Q. E. 1. -

Corolla _,.E: I.

52+7. Pofito ergo e,nHa. erit h.?:?...lb.

!

€x qua sequatione obtine

bitur punctuimn D, guons-

que corpus ex A afcendere poterit. Atque tem-
pus totius afcenfus per .ZEU ruwnc:,:.. fi in ex-

preflione temporis mc.::E. mb..i.«.”a

OoBrE.EE 2.

528, Si in formula

preflionem exhibente lo-

co v cus valor inuentus fubfticwarur, habebitue

lnm‘ﬂ:.ﬂ_m&_ Zdy

el 5
sge kidxddy fe  kdx

ds? -+ ds T+ da3

Quae transmutari poteft

in hanc formam —
ae

AOTY FUXCTI
SVPER DATA 1

— b—gEdy it

=

-8
“kpdxadd .
n .NW.«IH — 8 ito v =g Hane

T ds? 0 -
Chdx, arque tempus
o
{ &k
OO Ail - . Ex in-
529. Pro dei i ¢ j.kdy)
debita quoque it S _.:: s:..:: curwa in

P

ua m—._. E n..nﬂﬂunm_.:-f ~:n_..:..u = s

»m.mm.m.e.mmw £
FIE R

et lumro dx pro

I.

k3
erit gfekdy= b,
E punctuin 1, quous-
§ rerit.  Atque tem-
1bebitur, fiin ex-

K
| <k fo—b.

Co

550, 8i igitr]

refpe@u axis AP

determinans trans
defcenfus feribendo
re fi fuper coroa

natus, habebitur qu .

‘2.
| .nem exhibente lo-

531. Quia fon
Hruatur, habebitur

determinantes  ta
tem, afcenfus et de
comparari, arque
cursa decerminari.
fitione, quantum g
ftabimus.

Tom. II.

— -
“kidxddyfe kdx
did

b ne formam —

“ 2¢
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:::ﬁ.n?: m.:qq

a_..u ma.:;b dx,

n..m&i..... st

Corollarivm 3.

520, Pro defcenfi wvero, fi celeritas in A
debita quogne eft altitudini &, prefo quam cur-
ua :_ M {ccundem normalem MN nftinct i ——

8 n.;mp. m}.

£
gekds dr®
ds? ,

L1 feedx
dydx d. a5 4° d

Corollarium 4.

530, 8i igitur ram afcenfus quam defcenfus
refpe@u axis AP definiatur, aequatio alcenfum
determinans transmutari poteft in acquationem
defcenfus [cribendo —k loco kj atque viciflim. Qua-
re fi fuper carua AM defcenfus faerit determi-
natus, habebitur quoque afcenfus et viciflim,

Scholion.

53%. Quia formalae afcenfum ¢t defeenfom
determinanres  tantam inter fe babent aflinita-
8::.:.._.5_,:.. et defcenfus facile poterunt inter fe
comparari ; atque ideo ofcilletiones fuper data
curpa degerminari,  I1d quod in fequente propo-
fitione, quantum. generaliter fieri poteft, prac-

flabinins,
Tom. I Mm WFQ,
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PROPOSITIO 6L

- Problema.
§32. Sint W..E.nam quaccungue MA o NA in

Juper curna AN |in wedio vefiflente oriformi fecun-
dum gadrata celeritatum; inter fo comparare defeen-
fuin Juper curua [MA et afcenfum fuper curua AN,

 Solutio.

Sic celeritas in punéto A debira altieudini k;
atque in axe verticali AP ablciffa AP—x, arcus
AM—c Pro curuar afcenfus AN vero fit AQ—¢
et AN=r. .Emw pofitis erit corporis defcenden-

g h Iﬁ
tis celericas in M debita altitndini £E/—geifet

dx. (523 mn_wnmo..mm vero afcendentis fuper cue-
=T
ua AN celeritas in N debits eft altirudini ¢ éb~

hmlln.?mmu (s nnv. Quare fi ccleritates in M et pz
euanefcant, iraj ve MAN fic arcus vna femiofcil-

; —3 r
- . PO - < 4 b e ok,
latione defcriptus erit ml..\. ekdx et ull..? kit
Si nenc concipistor zha femioftillatio arcum n
An sbfoluens 5 in qua celesitas in pundo A de-
i -t
T : b — [’
bita fit altitadini b—-db, eric 22 =feRdx -
=t | o= =A% )
e kdx, hincque ¢ f_.a....l.nm. feu ¢ rw«.“mm. Si
m AN .
militer pro afcenfin erit & *.Qq = mm. Ex qui-
“ bus

SUPER

1
bus fiet |

Dato erp 3N |

feripto, 1R MA o NA i

m defcen R corpus defeendat

quod fupr g wriformi fecun-
Pp B comparare difeei-

AN an W oer cnrie AN

n:.uwwmm B ‘bica alcitndini 2,
arcus R AP=w, aras
m..o_. AW,QE o vero fit AQ—t
que 1h-10 s defcendens

5 —45

H hi s o
Dioekb—grkjck
‘dentis fuper curs

i . . . T
i aleitndini ¢ kb=

per igitur

534 : )
=1; fierq Wl ates in M et N
re corpus . vna f{emiofcil-

= - i ﬂr-

alcitudinen v ot w] — [ehdh

Alatio arcum

s35. JR° pundo A de-

- B . ==

que & veh .,.‘@_H: Kda
— Y

8 Qu [l T hPp=2 Si

quec Q77— B @  Ex qui-

bus
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AN AN .

bus fiet mnw.ll.n.ilallu fen JPp—1Qqm Alg2Y,
Dato ergo arcu MAN wma femiolallatione de-
fcriptoy fi corpus in punéto proximo foperiore
m defcendere incipiat, inuenietur pundium g ad
quod fupra N pertinget: erit numpe Qg ==

w2 Q E. L

TAM - AN *
Corollarium .

¢

§33. Si igitur MAN et mAn fuering duo
arcus ofcillatiombus proximis deferipriy crit fem
per Qg <<Pp, coque minus erit Qg qum Pp,
guo maior fueric fumma aveuun. AM--AN Sem-
per igitur quogue erit AQ minor quam AP

Corollarium 2.

534, In vicuo, quia elt koo, erit £ F
—1; fietque Qg=—Pp, atque hinc AQ—AP. Qua-
re corpus ofcillins in vacuo ad tantam afcendit
altitudinem, quanta erat illa ex qua defcendic.

Corollarium 3,
555. Si refiltentia fuerit valde parna, ideo-
| . AN
que % vehementer magnum, erit ¢ & T =14
MAN : AANQY
=% Quare hoc cafu erit Qg-+~5%— =Pp,at-
e_onw.qﬂ__m;.m:z...ﬁ.

Mma Co-
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Corollarium 4.

546. Si pun&um O fuerit locus, in quo cor-

pus deicendens Enwmﬁu& habet celeritatem, ibi-
| L

que ponatur AO=ys, AS=x, erit s — (khg
1 —9 —_—f
e fe kdx, fenb—g e kdxr 454 Quare ficor-
pus ex m defcendat, erit pundtum maximae cc-

—_T5
lericatis in o0, exiftente| db=ge F dx 52 ex-

50:3&.“323&0 ow.n_._: .Emnnmncc.—.on .WH
—AD i
¢ & Ss4-22 ”,

Corollarium . .
s37. Tempus vnius itus per MAN habetur;

| hd
fi in integralinm famma f ez

poer -+
V(b—g fe®dx)

.\. .n...h{... .um ....

ﬂ!...ws:&:ﬂ.?wmaﬂm anm__n.\.m.&

V{b-gfe*dt) ﬁ

=%, Sicque prodibic tempus. vnius femiofcills-

tionis.
Corollarium 6,

538 Ex dictis alia clezans fequitur proprietas, Ve
fi corpus ex A celeritaite Vi afcendat ad N at-
que ¢x N iteram decidae per NA fitque ccleri-
tas quam tum n A habebit debita altitndini ¢

i bﬂw—wl

MOTU BUNCTE

Deindc & 4

alzends QR tocus, inquo cor-
dendu W ¢ celeritagem, jbi-
: 1t
dc debil R crit nmuﬂnn._&.uw
—AN i
0 & . PR, Quire ficor-
zax SO tum maximae ces
—e k ‘ - S i
- X a.,,.Lmnmm% ex-
iF a
g punéto Q, ten F~—
s3 K ]
fen dai P |
mm co ;
corna . 5° |
in ez B cr MAN habetor,
. e i
inter pde
tam- defi 8 ~———— -
lacioncs. S - ¢ fe® dv)
quac in S ! -
pentiqu g - — £ u%:n.?.w de

abfolui _
” voius w.namoﬁnm:p.

5,
540 S iir proprietas, vt
boriznta afcendap ad N at-
Jerijtas, NA figque cclerl

rofiffonic R 4opiea Alricnding &
wmotum « R i Dein-
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Deinde ¢x A cel sieate aleitudini d—4-do debita
afzendat perringuque ad #,. vade marfus defcen-
dendo in A acynirac celeritacem  aldtudini ¢

AN
. . : —_—a _
dc debitam. Erit ergo £ =¢k. Qg et € =
AN
"t 2 — dbd ,

o & .7@? Argue Qg% = 25, vel etiam £
2AN
e k

Scholion.

s39. Reftar vt hacc generalit ad exempla
fen datas curngs accommaodemb: , que viis co-
Tum €0 magis pateat,  Accipiemus aucen pro

kY

corua daca cycloidem tantam, ¢o quod feEdy
in ea facile poflit exhiberi, ct aequatio quuque
inter s et x fit algcbraica. Tnueftigabimus ergo
tam defcentns fuper cycloide factus, quam ofal-
lationes, quo appareat, quantum ofcillationes,
quze in cycloide flunt, ab ifochronismo diftre-
pent ;quippe quie in vacuo omaes codem telr pore
abfolui funt demonftratae.

PROPOSITIO &42.
Problema.

s40. Sit carua data ¢yclois ACB fuper bafi xy, xu,

birizontali AB prouclutione civeali diametri CD de-
Jeriptay, corpusque Juper ¢ea ex A defeendut i wmedia
refiflonte in duplicata yatione celeritatnem, determinare
wotum corporis dejvendenticy

Mm 3 So-

Fig L,
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Solutio.

Pofitza 2CD=—qa, AL—=x, et AM=s erit
ex natura cycloidis s—a—VY{a?-sax) feu 2ax
—aas—ss. Celeritas vero in M debita fic sl

I -3 L3
tirudini v, erit o—ge ¥feFdx. Quia autem eft
: 3

5
sds

i h " . I-
dy—=ds——> nnwn.\n.mmaumm.muT mﬁlww I.mﬂh.
“ f o a
* 2 1o L2 L2
I»IWH«m MhttTr _f.v _ ak—tk
; a

P - a

L . uull
tore fubftituta erit o — Lebeii—els
. ”.

-8
Le 2“ E--k7) - Maxima corporis erit celeritas

w . . .
vbi eft eﬂﬂwﬁ“ﬁmﬂm.lr. hoc igitur accidit wbi

L

. @5 4.».

elt ekl— a..Tmﬁ feu s=Fk 1%, Inueniri etiam
poteft punétum WZ in quo corpus omnem celeri-

i L3
e Vel — I e Bk
tatem perdit n—nmnumc =0 fen & — - feu

— ¥ L.\._..ww..” ¢x qua sequatione valor ipfius s
dat arcum ACN. Tempus quo arcus AM deicen-

P dsVa
fu abfoluitur eft == pr
W Vbl u—i-k—s—e *k{a-£))

vicas—ss)

Deinde ad preflipnem inucnicndam eft & — M=
— L£9% ynde .m:.c_ﬁe ipfa in punéto M prodit
IAEYE: Wp.n..»;TnhE..nhE Inh:;..llnha..m

= avzaxy

puivny (] L
ekgy aaxy

De-

Derer
m:.nm.: g

m._
erit ©:
gia tan.
magnut

54

efle nu
aag, i
vero It
aequati

— etc,
198etk
13¢er 7

erit s

|
w\_ PYNCTIZ
bEnl.L erit
ax) fen 2ax
debita fit al.

ia aniem el

%
——— Quo va-
W

jerit celeritas

_ _T accidit vbi

tnueniri etiam
| hmnem celeri-

ek
Q@ R—-F fen

”M_E AM defcen-

i ..\ul*lhnuu-
't @ — ¥aemen)
a5 T
1étn M prodit
brguk—oagkk

3

i kavzax

1 De-
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Determinauimus ergo celeritatem, et tempus, €1
prefiionem, Vde motus corporis innotefeic. Q.EI

Corollarium 1.

-8
P A ST N L RN .
543, Quia et e P13 -t -
4-ctc, fi pomatur -+ k= ¢ feu gzme—k ene

{fe=RiD __ [ e5® es¥
nmw —=—SeTETT R T T EE T St “m..unm -
3] 3 : -
s < oy — ote. . Quare erit v=E(i-{g
- hs {awiek)s? _ (a-i-R1ET
A as T iE3akr TTeice

Corollarium 2.
s42. In vacuo igitur, vbi & eft infinitum ,
erit v —g5— & —gxy ve conftar. At fi refften-
tia tancum fit valde parua €t proprerea & valde
e g— Ll L 1
magoum erit ¥=g5—a5 ™ ST ek

Corollarium 3. .

544. In vacuo apparet celeritatem corporis
effc nullim in duobus pundis wbi eft s—=0 et 1=
aa, i c. in duoobus cufpidibus A et B. In medio
vero refiftente alter focws cft s—aoyalter vero ex hac

£ <s¥ est

acquatione erni debet =773 T T3 ~TEA R
. . ack L L 13a%k
_ cre. vnde inuenitur § ==& -t 3¢ i 5

1980k o cte.  Si igitur k fuerit valde magunuri

1 T
erit s=22k 45 ke maa -, quam proxime

Co~

ak 3184
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Oo_.wozm__.msa 4.

§44. Eadem vun.n feries inuenta fubftirnro

a-+k loco ¢ gransformatur in banc s— 25
qal_sadar e ex qua vaslol ipfins 5 dat ar
I+I Lk 13 nbnw - .ﬂ. Fm . >

com ACN, quo vysque corpus mutd fno perue-
nife potdt, :

Corollarium 3.
545. Arcus AU ab A vsque ad O, 1bicor-

" . otb —
RO RE I B :....:mn celeritatem, cft — & ==

q* e? et g? .
A S TR T 1 -+ e AN“::H un_.‘: ag-
‘.- at | 4t —a _ 4 .
cls O?l& l.&\klj. wwuv.rnﬁ. On.luub 3kt i

—cte. ¢t —AO+ON= w.“.._l w“

Corollarium 6,
§46. na_n:&m vero in punéto C . reperitur

a
a2 k ik
debita altitudini = g -ge¢ \MlTTES —— g

at S W | s .
am.lm_.!wl 2.4 k' .23.50 - 1.8.3 .06 — CIve )

Vade peripicicur [celeritatem in € nuiquam pufie
efle n:a.__n_.nn__.nn-,...w nam altitndo hwic celeritati

. gk?l @ e
debita eft === (e #—zx--yhatque ¢ k femper n-
.n__j
jus ok quam 1§ f; exceflus avtem major eft

3 H . . L]
quam F  Quare altitudo acbita celeritat in €
|

ma-

erc. ).
titudin

(c
V2.3

~4-etc.}
valore
pe cui

54
Jerandi
mm dc
arcu C
eft, an
autcm
cile pu
dv=gd
C cade
hanc 4-
cenfiis ¢
inter al

Tom. 1

Eane sTaoaa—-;

VI PITNCTI

tenty fubitiu

voipfius 5 dar ar-

g iotu jluo perue-

ad ‘0, bi cor-

i ok
ﬂ.: W_H hu. ﬂ“ulm..w w——
Quire ent s

+
-+ g

.3
C ninquam pofle
o hie celerigaci
? |

T3 TER €IV )

2
e X lemper ma-

§ urem maior eil

B . celeritaty i C

il
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Ta

maior eft quam——g, idcoque ACN maior cft

u..ﬂ..m

quam AC,
Corollarium 7,

§47. Altitndo debita ccleritati maximae in
ey ERE IR e 20 e _ =
0 cft =gk 5 - FF =g E-hvip —iw
ere.).  Quare cxceffus hoius alticnainis fupra al-
. [T, ekt 3 y o — |.Ibm||l
ticndinem celeritati in C debitam et — g(7oqp
-—a
cut 2%a* . — ok &Y at

EENTL R ELEE ete.} gk nm.mlTn.Ln
4-etc.Haee nempe exprefiicubrinetur,fi in geaerali
valore ipfius ¢ fubftituatur kIEER loco sy quip-

pe cui quantitati arcus AO cft acqualis.

Scholion.

548. In.{olutione huius propofitionis conii-
Jerandum venit, quod ex formuly defeenfum tan-
tum detcrminante etiam afceniin corporis fupes
arcn CN derinawimus;  ex quo dubivm oriri pot-
eft, an ifte afcenfus legitime fie definitus.  Hoc
antem ex ipf1 formula afcenfom determinante fia-
cile peripicitur. V6 enim faimus formuls hac
dv=gdx—Rds, quac pun&o M vlra punéum
C cadente propter dy faftum negativum abivie
hane de——gdx—Rds, quac rencea naturam af-
cenfis cominet. Ex his intelligicur continuitas
inter afcenfum o defcenfim, qua nullo intercéto
Tom. 1I. - Nn Al
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falen inter fe cohaerent.  Vbi enim curoa (e furfum
fieftere incipit, ibi fimul formula defcenfui infer-
niens rransmutatur fponte in formulam afcenfus,
Arque hiec connexio locum habet in medio quo-
cunque refifiente, vti ex gencralibus formulis ap-
paret, quae tantum figno ipfius. dx difcrepant.
Quamobrem data aequatione pro curua quacup-
que, non eft mecefle ve inquiratur, fiper quinam
parte corpus afcendac defcendatve, fed alterutra
formula ad sequationem sccommaodata verum da-
bit motum fuper curua propofita. Hoc tantum
et tenendum, vt abfiffac in axe vereicali capi-
antur, atque ea formula fine afcenfus five defcen-

. b PR
fus adhibcatur, quae cum motus initio congruat.

PROFOSITIO 63-
- Problema.

$49. Sit cuyrus dute KCB: cyelois fuper bafi
Borizontali AB. deferipta et deorfum fpelluns, cor-
puque fuper ea ofcillutiones peragat m medio refiftents
i dupilcata ratione celeritutuwmy determinare motum
ofcdlatorium, |

t

~ Solutio,
Pomtur diameter circuli CD=—}a, imeaque
famatur abiciffa | CP—x, et arcu: C.i vocetur Sy

erit ex natura cycloidis sV 2ax et y=3; a-

e dx =% Hnan:&n nenc corpus fuper ar
m 3

SUPER 1 §
cu MC, 6 §

pi b, erir 1

I .
—ge »\..w &

MQOTU PVNCTE

aim curna fe forfum
iz delcenlii infer-

g formulam afcenfus,
 hubet in medio quo-
} cralibus formulis ap-
t fus dx difcrepant.

B pro curna quacon-

a»l»...m..

——
—

fitati in M §
£

iEh-E (£

Arcus ergo

fi ipfius 5

= R ghs
-— hrulluw .
£ AT 1
¥?
loco 5°.

fi quidem ¢
perit. Cele .

0 famto Ci
fen CO=4k

colotigari de
-, ot ]
2ykt -wlmuk.l.
tonoenmt ad
refpicere, ot

rem pono 1

E o fita.
:axe verticali capi-
1{cenfus fiue defcen-
 tos initio congruat-

g Tatur, fiper quanam
E larve, (ed alterura

nmodata verum da-
Hoc tantnm

) 63-

B eyelois fuper bafi
| rfum fpectins, cor.
wat i medio vefiffente

determinare notuny

CD =4y iweaque

as Cork vocetur Sy

nax et A— i, A

R . corpus fuper ar-
03
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cu MC, fitque eius celeritas in € debita atitndi=

ni &, erit altitndo debita egleritaci in M — n.mv
5
R = BT
—gekfe *dy (523.). Eft vere ¢ {ﬁ.\o Bods
a

mulw...hmﬂi_nm.wmn . .
= pu ; quare alritndo debita cele-
Qmm?mtnnau..*lhmuxnmf .

a ————

rtati in M et —=

n
2y —E (2 52 -k L
B (G parpray 1 i oo o etc.)

Arcus ergo in quo integer fir defcenfus habebitur

&
fi ipfins s valor ex hac acquatione quaeratur:e®

Ty . i . :
=L, Fier autem hinc in ferie s =A%
3 A . .
.mm.»w.i...“.mm... -+ etc. pofito brenitatis ergo 4
loco L2, Huic ergo feriei aequatur arcus CM,
fi quidem corpus ¢x pun&o M defcendere ince-
4 : Pt e
perit. Celeritacem maximam corpus habebit in
3
0 fumto CO = ex hac gequationc ¢ k=5t
'Y .
feu CO=kIgi 0, atque altitudo huic maximae
" T
celcticari debira eft t.lum.ah”mm. i ....mm..l.a =b -+
13 - -
mﬂ .whu.m.h.+ ete. Ad tempus detcrminaddnm
conuenit ad pundtum O celeritatemque maximam
refpicere, ¢t tempus per MO definire.  Hane ob
rem poao altitudinem celeritati in O debitam =g,
Nn 2 <t
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er arcam SOHQW erit hO”m,m et ab=gk*(x

= N | . L. . .
—iE ), Im.m ~- 4. His fubfticutis eric uititudo
|

a
‘ Bt —ghy—e Gt
debira celeritaci mfaﬁon e”w =+ p z

Quiz nunc v minor et quam ¢, pone (—P=3,
‘ | q
. ! - M N
critque ax - gk’ --gkg —ekgk® arque in ferie
az-—3 4 43 .\ s
SEEraTaE —+igg e Ex qua con-
_.¥283 _ &z axiez _ _28°Z
—_nm".n_\umo fic 0 =9 Tk T Sk T3
_.“mwm.“%mm.l ste. ::&Eﬁ defcentus in pundo. M,
erit ibi =0 et =26, ideoque OEHd.w..ni.umm.
i eev2ad | 2aR 1 aielylac Ex ead
T nwnw.:.h 13522k3 —DwDMﬂb.od.hlﬂﬂﬂ- X eadem

formala, ft ponatyr 4 negatinum, habebitur motus

ger OCN: ac quia perinde eft, fine 4 ponawue
acgatinum five k, eric arcus ON, fi N foeric

| .
pundum quonsque corpus afcendic, = i
- acd 2’ -+ L alziyaac T :
158kVE i m.mﬂm P 108 O.Inh m%tm I+| etc. ﬂn—.—ﬂ—_u
vero per MO hoc medo inuenitur; quia eit ds
ot 8T __adzm _,_ edzviaz _ 44%sdz atzdzvaz
.l.&&l..v.nnn 33k LT AT Y T T IT...m.-.u.u_.in
— ete. hoc dimfum per Vo=V (¢—2) aat cle-
(R dzva I
mentum nhsmwuu:w = .lll{uh Fipmry .ulhh.ﬂ_.ﬁnllhu -IT
aydzyae . __ | __4nrfzds _ a*sticy @
T9g e a) ¥ #32g%% vz cz—zi) — CIC

TEERIVE wa—z2)
Quud ira integrai deber vo pofito e==c vel x—¢
euanefear 5 deinde fi ponatur 5= hibebitur rem-
pus quo corpns | per arcem MO defcendit. Hoc
igitur tempus wc_,:.p peripheriae ad dismetrom

rationt

SVPER

patione -

- etc,
quo cov
aafe 1

gk

MCN (e

—_—ayle

T

550
fcendens
pu—

— Crit
a*ciyzac

VOBOE RY Y

=0ON-—-
a2ty 28
VOB 0L ATy
4n.ﬂhu
G

-+ etc.

5§51
=E et
titudo d
(k" 4-41
Arque p

o
LA

+

B U PYNCHI

et ab=gk* 1
] N

R (s erit altitndo
- Bl

! 3
1 ire 4ghy—e A

oa
ﬂcsc Y gt

jatque in ferie

¢ Ex qua con-

hY} n g3z

RivE 13587R?

 'us in punéto M,

| oM=% — &

ek

i ¢tc.  Ex cadem

habebitur motus
Aiue 4 ponatur

,. N, i N fuerit

—_ ¥2ac

M ac
ty = 3¢ +tizk

i - erc. Tempus

E.u guia cft d¢

[ aixdzviaz

fe—2) aat cle-

L _alz

vy aRY e —a) i
*

by ez—at) T etc.
o ey vel =0
 hbebieur rem~
. defcendit. Hoc

ad diamwtrom
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i fpooTYe_ ey macda o _485VE
ratione ® ad ¥ erit =0~ - yhiaE T e

4 ete, Pofiro igimr k negatino erit te..pus
quo corpns ex O ad N vsque afccndir = T
e .HHM..T.H_“.I%W..T.MR. Tempus crgo per
MCN {eu tempus vnius dimidiae ofcillacionis eft

-—TY2e macy Xg

=T T e Q@ E 1

Corollariom .

550, Si ergo celeritas maxima corporis de-
fcendentis fueric debira altitndini ¢, propter €C

- 8 s V2ac 2ac_y anﬁnnnlunnn-\
..Inw an—n MC= vE t 3k VBERIVE 1 34E% -t
anunn

Tovepievg — ete.  Totus vero afcenfus CN erig

— . Y2 _ %ec_y ayaee y 2%
louz.ln 0= ~ i vsoeve T isge T
nnn<nnn

Sty +ete.  Hinc erit CM— CN=3—-

— gk
4ol ; . 42ac acy¥dac aietyzae
e — ec. atque MCN==5; = gzt T30 VE
-~ et

) Corollarium 2.

s51. Si totus arcus defcenfus MC ponatur
—E et fequens arcus afcenfns CN=—F, atque al-
-E
titudo debita eeleritadi inC=5, erit mm”m ik
2 ___E*_EY ¥+ __ E# E¢
(B +kE) =5 — 3V " doe e o St
Atque pofite & acgativo eodem modo inuenitus
5 — F2 L4 + 3 % .
=% - B i et g -, Exqui-
—_— 2 E? 4E¥ __ 26 E* BSEF
bus fit F—=E- ﬂ-lewla _ﬂ.alﬂl_l.—.mumlmﬂ..l. etc,
Nna ae-

|
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atque altitudo debica celeritati maximae ¢= &
H . : 2e
— LBy 2E m
30T gew — FIC.
Corollarium 3.
ol . .
552 Quia En; arcus afcenfis in prima di-
midia o._::...»:cu.a y erit idem arcus F arcus defeen-
fis in fequente c_.mm:...:c.uﬁ cum quo ergoconiun.
etur 2rcas | — %L 1AEI  28E:
Wn.,m. cas uﬁnniwm Olﬂ.m iy ol e
% oces —ctC. Atque fimili modo fequentes ofcil-

Jauones quorquot libueric definiri poffunt,

W_.o:&.ES 4,

553. Ex aequatione tempus exponente appa-
Tet toupus Quo corpus ex M ad O peruenit fem.
per minus efle tempore quo corpus ex O ad N
vsque pertingit. (Simili modo eriam arcu ON
maior eft quam arcus OM, arcus vero CN mi-
por ¢ft arcn MC,

Corollarium 5,

554 m.m ofcillationes fiaerint infinite paruae,
feu ¢ quantitas enanefcens, congrvent ofcillatio-
nes cum ofcillationibus in vacuo fadns; in fingu-
m.m.nEB nuvnnn._wc:.__u:m fidem termini cuancicent,
qui cuanefterent; pofiso k—=e. Minimis ergo o-
feillacionibus ifochronae erune ofcillationes pen-
duli longitudinis {4 in vacno, follicitati a potentia

£, fen penduli in hypothefi prauitatis —u, cuius

longitudo cft —3.

w Co-

55
%on.n )
hiac rel
proprie
ofcillaot
quogue
modi fi.

55

ofcillan
fi aecet

S enim|
paraum .
gifet in
Litiones
er med:
meque -
gic infin

55
refiftent
magna
k plure:
Tor habe
gatt ml

| Rleers

f <inse e = 47

: |

& in prima di-
k[ arcus defcen-

o,ergoconian.

M quentes ofcil
g oot

' Ro:onno appa-
“peruenit {fem-
sex Oad N
im arcu~ ON
ivero CN mi-

i

d finite paruge,
e ofcillatio-
&sy in fingu-
ni euanefcent,
mimis ergo o-
Jlationes pen-
eati a potentia
1wis =1, cnios

Co-
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Corollarium 6.

$55. At fi oftillationes fitng maiores; tem-
pora vicitlationum quoque. ¢nt maiord, qudre in
hac refiftentize hypochefi cy:lois rautochronismi
proprietate oo gauder, Quo enim im quaque
ofcillatione maior fuerit «eleritas maxima, maior
quoque crit exceffus teinporis ofcillagionis huwg-
modi fopra tempus ofillationis minimac.

Scholion I

§56. Quod diximus ofciliationes minimas cum
oféillationibus in vacuo congrucre locum habety
 a et k fuerint amantitaces finitae magritudinis.
S enim a cfler infinite magoum 4 feu & infinite
parnum, fequentes rermini teMpus exprimentes
Tie - T et nod cuanefcerent etiamfi &
eitet infinire parnumn. Tum igitue antum ofcil-
{wiones minimae {uper curua quacungue i vacuo
et medio refiltente’ inter e congruent, quande
meque radius ofcali curaae in infimo pun&e fue-
fic infinite magaus, neque refitentia infinite mMagnd.

Exemplum.

55+7. Exempli foco cuoluamus cafum , qud
refiftentia tam fit exignay idcoyue k quantitas tany
magns ve fradtiones, in gnarem aa_::_.i:ﬁozr.mw
E plures duibus habet dimenfiones, tuti pro mbi

fo haberi pofint. Dida igicur alritudine an_ﬁw..
2

yacd maximae ie O debita ¢5 ita ¥ fit CO = jis
srit
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. , —_ |_|Q... L v
erit arcus mn—.nnam.@ MC—=E = =|T wmmlT siiee,

et fequens arcus ﬁmn:Eu 02|m,||¢_ ae__zec

3%
n E: Hu
_.”Mmmm. Vode :ES tor Vo= 5 —S Y
7 Eg . |EET _ E' ¢ EEY —_
FEriyzas feu I.mn Sar T 5e.2 atque F=—E -

!u ‘
% |TMM. A.o:._ug_m erga aimudiac afcillationis per

mﬁhz eft — ....n1Twm.....um Tn fequente ..: idia

ofcillatione eft .:.nsu defcenfis = F— E— =% +

3
3£, quem :3:25 arens afeenfos G = K — £ +
.mn

TR 3 angue :::v._m huins  dimidiace .;2:._::_5
. TVZ E* ..a.llm.?. H i
eric — I — Rdigs vbi vltinus cern:ings
negligi poteit ob £° in denominatore. In rerti

femiofeillarione o% arcus defcenfus —G = K — .:n.

[ 33 L 3 *
= % et arens | defeentis —H=E- % - 18
Atque generaliter w_s ca femiofeillatione, guac in-

dicatur namero n ﬁa arcus defcenfus —F — 27! &1
iy X3 3
LR et arcus afcenfus T E— 35 - 42 i

Quamobrem poft #femiofcillationes 3..?:_ abiniimo
punio C diftabit arcu E—5F 48 o0 ninar efl

quam arcus %ﬁnn:_.cv primae o_n_:.::::u yuantisate
2nEY _ 4n*E3 T :
5 — 5. n_._..m.:m antem (eniiofcillationis my-
nYia TEWIa _ an—y'Rlyic
mero 7 indicatae erit — Vi TaRg T ety
At fi totus srcus W primac femiotullationis MCN
m._.mu::. A, erit P..lum.l...lﬁu + 8 e E=3 4
tuanefcente ?oﬁo termino fequente. Hinc

i HAE

SUPE |

fcquent
mernm

-

55}
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tur, fe
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. :Emwn. ultillar
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fequente. Hinc totus arcus ofcillatione per nu-

='ah-y B

mernm # indicata defcriprus erit — o - EETE
+ 4fons— F.Ttmu.i.m#l __.l_ ATy ine1 fad

T B sy T

wk?
OQ.o:E.EE 7.

558 Si » fianr oftillitiones dimidize er ar-
cus defcenfus primae oftillationis fieriv 1 er ar-
cus afcenfus vitimae —L, erit Loz E -850 -
mmm...a:un expreflio, fi per feriem propins capia-
tur, fere congruer cum progreifione mnczsﬂ:n»

civsdem inirii, :E.B:u -ob rem erit Hliz.hnm.
few gE(E-L)— 2 22K EL.

. Corollarinm .

559. Hine fi peradis aliquor femiofcillatia-
nibus detur arcus defcenfins primae ofcillationis E,
Vna come arca afcenfus vitimae L {onenir wc_.aa

nameris (emiofcillationum £ e, namque n ===
§hiE—L)
\-FH- -

Corollarinum 9.

s560. Patet ergo dimioutionem arcuum non
2 longitudine penduli pendere, fed ex met E da-
tis idem reperitur arcus L quaccunque fuerit lon-
gitudo penduli 4.  Atque e femper n propor-
tionalis ipfi &+ — .

Scholion 3.

561. Huilsmodi experimenta circa ofcillatio
nes in medio refiltente multa recenfet Newe. in
Tom. II, Qo Fhil.
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Phil. Lib. !I. vbi notat arcum defcenfus prima,
arcum defcenfus vlimae ofcillationis atque nume-
rum ofcillationum tam in aére quam in aqua et
mereurio. Quare fi haec media perfete refifie-
reat in duphicara celeritztnm ratione , congruz
efle deberent com hisce formuhis, ira ve decre-
mentum &reus _u_.cmo,fnmon&n effec numero ofcil-
lationnm et arcui m.f:o et vltimo conjundim.
Quod etiam locum Ju_un-.n oblernaui in maiori-
bus ofcillationibus, in quibus czieritas non eft ni-
mis exigua. At in T_.n:_ﬁwoﬁ_ucm minimis ma-
xima aberratio ab En?nw:r_ confpicitur. Ex que
colligitur quo maior fierit corporis ceieritas in
finido, eo propius refiftentiam accedere ad ra-
tionem duplicatam ro_n..:nEE » Mmotum sutem
tardiffimam alii unETEEo infuper effe obnoxium,
quac in motibus celerioribus prac refiftentis,
quae quadratis celeritacum  eft proportionalis,
cuapefcat. In hisce! quoque experimentis New-
tonus refiicntiam partim fimplici celeritacum r2-
tioni, partim fesquiplicatae, partim dupli:atae pro-
portionalem affumfit, neque tamen pro motibus
tardiffimis farisfecit.In vltima veroPhil. Editione ipfe
Newtonns quoque infufficientem priorem  theos
riam fuam agnofcit), atque pluribus rationibus o-
ftendit alteram iltam fluidorum refitenciam efle
conftantem fen temporis momentis proportiona-
lem; quam antea ipfis celeritatibus proportiona-
Jem erat arbitratus., Hanc ob rem iftam refi-
flentiam cum ca, quac quadratis celeritatum eft

propor-

propor

jundam §

tionum

adiedtin,

56:

miofcill

feere, q ]

arcus pl:

fore —

56
nis tem
tionis i

notante

Quure i
cus def |
miofcill -

mm.

cft den
prodoce
fleate |

et hane|

oftillan
xime 2

civenfus primae,
0ms 4rque nume-

E quamy in aqua et

perfecte refifte-

; ltiong ;  congrua
§ 5, 3 ve decre-

E o0 numero ofcil-

imo ;coninndim,

f -uanigin maiori-
E critas non ¢ft ui-

| picitur.

us minimis ma-
Ex quo
oris celeritas in
accédere ad ra-
motam autem

;v efle obnoxium,
f prac refifteatia,

praportionalis

| rerimentis New-

:i celeritatum ra-
n dupli:atae pro-

.1en pro motibog
 'hil.Editione iple

priorem  theos

| bus rationibus o~
| refiftentiam  effe
} 1cis proportiona-
| sus proportiona-
b rem iftam  refi-
f; celeritatum eft

propor-
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proportionulis in fequeati propofitione con.
iunctam confiderabimus; cum  praclorsim sequa-
tionum refolutio et celerititum determinatio hac
adiectione non difficstior euadat,

Corollarium 10,

562. Quod ad tempora ofillationom er fe-
miofcillationum attiner, perfpicuum eft ea decre-
feere, quo minores fiant arcns deferipri; atque §i
arcus m_u._wm euznelcant tempus dimidiae oftillationis

av:a

fore —==

v .
Corollarium x1,

s63. Exceflus autem cuivsque femiofcillatio-
nis temporis fupra rempus minimac femiofciia.
tionis in cafu refiftentise minimae eft Ty de-
notante E arcum defcenfus illivs (emiofaillacionis
Quare ifte exceffus proportionalis eft quadrato ar-
cus defcenfus, vel etiam quadrato totius arcus fe-
miofcillatione defcripei.

Scholion 3.

564, Cyclois igitur, quae ab Hugenio apta
et demoanfrata ad ifochronismam  pendutorum
producendum, hanc ‘proprietatem in medio refi-
flente in duplicata celeritatum ritione amirtit,
et hanc ob rem in afre aon imfurnir, wifi vel
ofcillationes fint valle parnae, vel inter fe pro-
xime acquales. Ex hoc vero, quod maiores o-

Oo 3 feilla-

i
|
|
)
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fcillationes &:c.aw m..:durno_:mm:nnrqonuan:nh
uam tmrochronam in hac refiftentise hypothefi
magis efle curugm quam cycloidem. Quemad-
modum {cilicet mwn_em in cirenlo cinsdem radi,
coius cyclois eft in infimo puno, continetur,
ita quogue 4nnfn»=non?.o=n in cycloide conti-
pebitur, atque cius cursedo a pyndto infimo ma-
gis decrefcer, qam curnedo cycloidis.

PROPOSITIO 64-
- Problema.
565. Si medkl refiftentia’ partin fueris conflans,
?: tim quadratis. celeritatum proportionalis - deter-

minare motunt %&&a&za sorporis fuper cycloide
MCB, falten _aﬁ a.&.a quo. refiflentia Qwes.mw parug.

| Solutio: ... s

Sit #.wﬁn diameter dirculi gereratoris CP
ja; CP=uxy et arcus CM=—rs. - Ponatur cele-
_._Em in C mnw:mn altitundint 5, et celeritas in M
altitudini @ Poventin corpus perpetun deorfum
follicieans fiy =g, pars refiftentize quae eft con-
—b,. ..:.. pars _.nmmn.:_nn quadratis cele-
ritatum Ecwonm_o:nrm fit — ;- vt ante; erit. a
quantitas valde | magna refpe@u © ¢t § et a; ate
que 5 valde paruum _i.vn.w:n. Tam fiat mnm”o:.
fs feper arcu En. n_._n mﬂllmmei_lh.m.lT

wdr

%4 atque E:n ,el ¢ :....... :n :mmalammv
AL

At quiz
gdx =&
—..u..um 3 ¥

n&nmne

nﬂ|nﬂm

ti maxin|
”Wh.-n.lh .
g erig §

ae--gk’

i \l.aml.
JYBEREVE®

fus ON
b non 1t
lationis

arcus de
atyue ar;

W 1li generatoris CF
"8 —s. ~ Ponatur ceke-
g ct celeritas in M
 perpetun  deorfum

S i licet, veram cur-

E (tentiae hypothefi

i idem.
g 10 einsdem radii,
R 10, continetur,
f o' cycloide comti-

B puncto infimo ma-
E ycloidis.

Quemad-

wtim fuerit conflans,

opartionalis y deter-

oris fuper cycloide

wtia eft-valde parua

¥

wize quae eft con-

jiae quadratis cele-

?

7 Yt ante; erit. a
‘9t § et dy at-

E Iam fiat defcen-

—gdv-bds -+

ok (gdu—bds).
! -

g erip s = m.
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Quare fi arcus defcenfus MC ponatur E et arcus
q eri — YL 2ba__ 2E .y 4BaE
afenlis CN=F, erit F—E—- 3"~ {5 -+37 +

) . EY;
¥5. In fequente femiofillatione eft arcus defcen.
9 ol . — 4ba __ 4ET 16858
fis F et arcus afcenfus G=E -~ — 3¢ 55

3Ek
W o B

L..%__m..... Atque generaliter in ea femiolcillatio-
ne, quae indicatur numero %, arcus afcenfus et

agha __ anE* ' 4n’haE &REY e 3FRE—Ehnak
—=E—F" " %% R -+ gkt — 3ERA-2gnE Quz-

re fi peradtis # femiofcillationibus dicatar arcus de-

fcenfus primac E| et arcus afcenfus vitimae L, erit

agnEL—3 gk (E~L)— 6bnak len # = 55t e B
Tempus vero quo quaelibet femiofcillatio per M
CN abfoluitur oi“d_m.m*..mmmlmwnfkm loco ¢ cius
valore fubltituto.: Q. E. L

Corollarium T.
566. Si uonwun_._n ¢==0, vt locus prodeat in

quo corpus fit aEaEEBg jingenitur MC =% ¢
corptis ergo in quictc permancre poteft non fo-
lum in pun&to €, fed extra C guoque in 9..
ftantia mm cis et viera C. Quare in huiusmodi
medio refiftente jex ftatn quietis penduli non ex-

ade linea da......mn..,w:m poteft cognoici; fed angulo
cuivs finus eft ;-laberrari poteft.
' Scholion T.

567, Huiusmodi refiftentiam in aqus _on.:.:

habere experimentis ficile euinciter, quippe in

", moti-

motibus

tum min §
Yero pria

proposti

fi refiften

expesime

ftranit pc B8
. . 3gkE-—Ghnak
B ReklgnE Qua-

in aa.ﬁnn

fet, fi zefi-
periment
tus pend

globi ph

flantem .

nitacis ,

fuspenfus
X077, «
autem et
minor fi

ticali dec
Pi conuc

infenfibil

36¢
quo m3
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£ 3k 3ck
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e 3ER{E=—1)
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Elocus prodeat in
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N ofciy fed angulo
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frur ,  quippe in

1 moti-
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motibus tardiffimis refiffentin quadratis celerita-
tum minime preportionalis obfervatur ; in fluide
vero praeter refiftentiam quadrats  celeritatum
proportionalem aliam non dari probabile eft, ni-
fi refiftentiam conftantem. Confirmatur hoc ctiam
cxpecimentis & Lz Hirie infticutis , quibus mon-
ftranic pendulum in aqua excra ficum verticalerm
in quietc permanere pofle. Quod fieri non pof~
fet, fi refiftentiaa fola celerirate penderet. Ex exe
perimentis Neudoni, .quac circa retardationem mo-
tus pendulorum in afre inftitnie, concludi poreft
globi plumbei diamelri 2 dig. refiftentiam con-
flantem efle circiter partem "millionefimam gra-
vitatis , fen 2= s~ Hic ergo globus filo
{uspenfis a linea versticali aberrare poteft angulo
1077/, qui autem error eft infenfibilis. Maios
autem et fenfibilis ede poteric hic error, quo
minor fimuique lenior globus adhibeator.
Corollarium 2.

568. ‘Ad hunc angulim immeniendum infer-
vit ifta acquatio’ ex' fuperiori dedudta > =37t
— g == finvi_anguli, quo perdulum a lines ver-
ticali declinare poteft. At loco Earcum parvum scci-
pi comuenit, quo. termini negleGi co magis fiant
isfenfibiles.

- Corollarium 3.

569. Ex 2equatione n — 255 apparet
qro maior fit arcus ofcillatione defcriptus ¢o mi-
fnorem
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norem fieri :naica 6hak refpedu a2gEL. At~
que hoc in canfz eft, quod :haee refiftentis tan-.

tam io minimis .o_.mEﬁ.EEE_m..woaa»n_:.q

- Corollarium 4.

570. Quia b cft audierns tim per ‘hypothe-
fin valde paruss, | tem in” fubtilibus flvidis, ad
quae hace propofitio eft accommodata, reipfa fe-
re evanefcens: in expreffione temporis eudmefcer
quoque bs ‘prae gE, idéoque tempus vnius femi-
ofeillicionis ¢rit = Y=+ T4 Refiftentia igic
tur conftaé non immuiabit rempotd ofcillatio-
num,

|
- L
| - Scholion 2.

_ s71, Btlamfi ergo hacc” refifteritia conftans
cuf refitentia quadrati€ celdritati¥h proportio-
nali coninéa tdiGdesctar, calculus co neque fic
prolixior neque{difficilior., Nam ex celeritate
maxima V¢ totus| arcpy vna fgmiofijlatione de-
feriptus codem modo detérminatpr, fine haec re-
fitentiz conftans adfit fine Rop; vtroque enim
cafe plane eadem V obtinetur aequatio. Quamob-
rem vel ¢x hioc ipio féqui videtor, hanc’ refi-
ftentise légem in [natura locum'habere; alids ve-
yo refiftentias praeter hanc et cam, quaequadra-
tis ccleritatum éit ‘proportiondlis, aftu non in-
ueniti. Fluida sutem. jam pridem duplicem refi-
ftentiam exercere obferuata funt, alteram quadra-

i is

syeer @ TV PYNCTI

E ?ewc_ ogEL, At~
£ ¢ refiltentis tan-

tis celeri]

celerioril S
rardiffimi G VUAAI
‘tur 2 vi BB !
corpus ¢ @R 4+

| .
cas reme i rom per” hypothe-
‘tiopalem J rilibus fuidis, ad

tia a ten Qi nodata, reiph fe-
lac fluidi M :mporis eusnefce
uicem fe; i empus vnius femi.
fpatiom 1 Refiftentia igi-
fpatio pr @ mpori ofcillatio:
quarc ha Lo

foluta mu !

etiam pe i

num in ¢ QR efifferitia conftans
vis motu Qi catuin proportio-
cundum i [ culus eo neque fit

atque idec Ji lamh ex celeritate

recardans, [ miofgillatione de-
ptionem sytur, fine haec re-
nism eni ;. vtrogque enim
berer in quatio, Quamob-
antem co i letur, hane’ refi-
hanc vim §\ habere; alias ve-
cum hacc il eam, quaequadra-
in corpu, JiBlis, a&u non in-

Gionem ,
matps [
me emy

HAQ LY hh. )
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et

e, duplicom refi-
, alteram quadra-
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tis celeriratum proportionaiem, quae in motibos
celerioribus fola obfervetur, alceram in motibus
tardifimis tantum fenfibilem, 1ila refitentia ori-
tar a vi inertine parcicularum fleidi, et per cam
corpus de motn fiG amittit, quando parcicuias
€1 remouet; quam quadratis celeritatum propor-
tionalem effe dubitari nequit. Haec vero refillen-
tia s tenacitate fiuidi ortum haber, qua particus
lae flnidi inter fe cohaerent er difficuiter a fe in-
wicem feparantur. Dam igitur corpus per datum
fpatinm mouetur datus particularum namerus ipfi
fpatio proportionalis a fe innicem divelli deber;
quare haec refiltengia congruit .cum potentia ab-
folata motum corporis retardante; quippe quac
etiam per aequalin fpatia aequalem i@uum nume-

rum in corpus exerit. Haec igitur refiftentiz fen -

vis motui corporis femper eft contraria, ct f{e-
cendum ipfam dire@ionem motus in corpus agic,
atque ideo eft vis tangéntialis perpetao conftans ct
retardans. At hoc cafu matura a calculo exce-
ptionem poftulat , guando corpus quiefcir. Quo-
nizm enim haec vis cft conftans, acque sgerc de-
beret in corpus quicfcens ac in motum; quiefcens
autem corpus, quia fluidi particulas non divetlit,
hane vim fentire nequit, Accedit ad hoc, quod,
cum hace vis directioni motus fic contraria, €2
in corpus quiefcens; quod nullam habese dire-
&ionem, nollum  effe®um habere queat. At fi
motgs fapcr linea curua inpeftigatur, tangens cur-
wme jemper pro dire@ions motus habetur, ctiamfi
Tou. II. Pp cor-
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corpus adu quiefcar, atque ideo calcolus effedtum
‘huins vis etiam in corpore quiefcente oftendit;
hoc igitur cafa a calculo exceptionem fieri opor-
tet. Corpus pendulom | ergo per aliquod parnum
fpatium circz C in quicte permancre pofle ideo
eft dicendum , quiz ejus oifus verfus C non fuffi-
cit ad parriculas fluidi a2 fe invicem feparandas.
Quare corpus quiefcere ?2«: in quoliber pua&o
illins fpatioli, ctiamfl m»_nn___m oftendat, etiam in
ipfo pun&o C corpus non ‘in quiete perfenerare
pofle.

Scholion 3,

s72. Ex his quae|partim generaliter tradi-
dimus partim de cycloide attulimus, perfpicitur
quomodo in medio refificnte in duplicata ratio-
ne celeritatum motus corporis fuper quacunque
curna poffit determinari. Confidersuimus quidem
medium refifiens voiforme, et potentiam follici-
tantem quoque acquabilem; fed ex aequatione re-
foluenda apparet, o»:,; quoque integrari pofle,
quomodocunque tum medium fie difforme, tum
potentia (ollicitans variabilis , femper enim in
aequatione altitudo celeritati debita ¢ vaicam tan-
tum haber dimenfionem. Progredior igitur 2d
aliss medii refiftentis hypothefes ; fed quia tum
non pro quauis curua motus poteft definiri, cur-
uae primo funt inueniendac, quae determinatio-
nem motus &a::::.w Aflamimus hic antem inx-
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) calculus nm.wm_:n

iefcente ofltendir;

8 :ionem fieri ppor-

er aliquod paruum

f1ancre pofle. ideo

erfus € non fufii-
icem f{eparandas,

| n quolibet punito

sftendat, etiam in

| quicte perfencrare

generaliter: tradi-
limus, perfpicitun
1 duaplicata’ ratio-

fuper quacunque
ideranimus quidem
potentiam follici-
. ex acquatione re-
integrari -pofle,
t difforme, tum
femper enim in

i

bita ¥ vaicam tan-

zredior igitur ad
13 fed guia tum

 oteft definiri, cur-
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t2 infitatum noftrum eas curuds, quac ad aequa~
tionem homogeneam aeducung, in qua indcrer=
minatac vbique eundem ubtinenr dimesfionum
pumerum. Si refiftentia fucric poteftati celerita-
fam cxponentis am proportionalis, haberur ifts

-’,\N
ﬂna _.. quae quo fic ho~

sequatio dv—--gdx -+
mogenea inter © ct ¥ debet effo 45 —x 4%,

] ]
fou s—a™x'—"™, fen yx—a=n—is i—=, Vel fi ¥

et 5 datis quantitaribus augeantur vel diminuan-
. ]
twr, in curua, cuins haec et acquatio x==uA-%

L]
{s-+1) = aw=if ..ln.ﬂ. motus quoque determis -
nari potet. In medic ergo refiftente in fir plicd
ratione celeritatum curua fit cyclois, ideoque me-
tum fuper ea determinemus.

PROPOSITIO 5.
Problema.

s73. In medio quod refifi in fimplici ratione . Kb,
cticritatum, determinare motum afcillutorium corporis P b

fuper cycloide ACB, exiftente tam medio quam pe-
tentia jollicitante wniformi.

Solutio.
Sit iterum vt ante diameter circuli genera-
soris CD=—}q: abfcih CP=x, ¢t arcus CM=4s.
Fps Pona-




