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_ DE MoOTV GLOBI
CIRCA AXEM OBLIQVYVM QVEMCVNQVE
GYRANT Is

ET SVPER PLANO HORIZONTALT
INCEDENTIS.,

planis fun tradita alins motns gyratorius non fig
confideratus, nig qui fiat ¢ireg aXem ad motps direéio-
Dem mormalem ; quaeftio fupereft maxime ardua: quomg-
do glebus, cui circa AXem quemcunque obliquum  fherie
imprefius motys Eyratorius, fiper plano fit Progrefiurus;
quoniam  principja, ¢x quibus huitsmodi mopyg determj.
nari oportet, neutiguam adhye fatis fune euoluta, vt aq
quosuis cafus, qui  occurrere pofuae, applicari queant
Primus equidem haec principia in Tradaiy meo de mory
corporum folidorum fey rigidorum ifta principia in Jycem pro-
duxi, indeque plurima mogyg Phoenomena explicavi, quae
Principiis  mechanjcis volgaribus Pro:fus erant inaceefry,
Quin etiam in Viimo huins b, capite hoc ipfum gpe
gumentum de globo fuper plang horizontal; __in.cedent-e-,-

O 2 dum
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dum interea circa axem oblignum quemcunque gyratur,
omnio ftudio {um perfcrutatus, Vernm quia hic liber in
paucorum manibus verfatur, ac ifta jpfa  wadtatio pleris-
que Geometris etiamnunc yidetur incognitay haud abs re
fore arbitror, fi totum hoc argumentum hic demuo id
lucem protrazero, prout in loco memorato eft pertrac-
tatum, vbi quidem honaullas dilucidationes, i opus fus-
rit viflum, adivngam, quo ypinerfa Theoria globorum {u-
per—plao horizontali vtcunque propulforum completa red-

Al

datur. In hac autem inueftigatione imprimis ad effetnm
frictionis eft refpiciendum, quandoguidem remota frictio~
ne glcbus perpetno enndem motum tam progrefliunm
guam gyratorinm, fine vlla alteratione, effet confernaturus.
Friionem antem eodem modo in caleolum  introducam,
quo hadtenus a Ceometris tractari eft folita. Quaoquam
enim forte omnia friétionis fymptomata nondum fuerint pe-
nitus perfpedta: tamen ifta tra@atio inde nullam mutatio-
nem pati eft cenfenda; quoniam praecipuum negotium hic
in euolutione abfrufiffimorum principioram mechanicae
{ublimioris et in integratione plurinm formularum  diffe-

rentialium alias difficillimarum abloluitur,

Prob]ema L

» §. 1. Si globus fuper plano bovizontali wicungit
tam Moty progreffiuo quam gyratorio Mmoueasr dererminare

celeritatem et divectionem, qua puntlum consalius radit fu-
perficiemn howizontalent. ‘

. Solutio.
Tab. V.  Sit T centrum globi, fimulque cius centrum inertiac

-eiusqite radius it £, et contadtus fiat in punéto 1Mo T,
' : ' motus
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motus autem globi jta fip CIMparatns, vt centrum inep.
tiae moueatur fecandum direGionem PIR celeritare = o,
fimul vero gyrerur cirea axem quemedaque IO celeritate
angolari — g, jq ewn fenfum, ve punétum T circa ©)
incedat per arculum Tz, ac pro pofitjone punéti O flarya~
mus angulum PT O =8 er arcum TO =y, vbi quidem
arcus ita fumo, quafi radiys globi effer — 4, Ducatur
TV ipi PIR parallela, ac fi morys 8yratorius abefie,
pondtum conta@us T rafurym eflet plapum horizontale ce.
leritate ¥ in dire@ione T V. Deinde § globus folo mo-

—MgJMLiQ—%rfffﬂi'ﬂW&um I per Tz monere-

tur celeritate fu fin, T O =fsfin. 5, cuins diredio cum
fit  horizontalis, ip plano per re@am T @ referatur, ira
vt fit angulus STO P T r=0—90°% ob OT: recum,
Erit ergo VT ¢ = 270°— 0. Capiantur reftae T V=uo
et TO = fuiin s, e quia pun@um T his duobgs mo-
tibus coniundtim mouetur, eius verus morus fier fecundum
rectam T F, diagonalem Parallelogrammi TV F ®, Ry F
ad TV duda normali FH, et V =fvfin. s fip. 8
et FH = — fu fin. s cof % vode fit FH ~ o —fs fin. 5 fin, §
atque celeritas radens ’

TF=V{®wo—2fsn fio. 5 0.0 “- ffes fp, ) et
tang. VT F — —Fb fin.s cof 9 )

V— e s i p

Ducator éx centro I ipi TF parallels IQ, erir arcus T Q
quadrans, et angnlus R T Q=VTEF; quare fi 1 Q fir dij-
rectioni, fecundum quam punctum T radi, parallela, erit

—— _ fY fin.s cofip
Eang. PT Q—""D — 8 fins fin, g ?

ac pofita celeritate radente

05 V(e
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Y{wv—2fue fin. s fin, 0 = ff¢* ﬁn.s‘)_——_—-_g, erit
ﬁn.PTQ:_fHﬁHI;_.‘?caf.ﬂ et

- fufin s fin. §—
COf.PTQ___._ﬁ,,E-__E_z___?_I

Corollarium 1.
§. 2. Fieri ergo poreft, vt celeritas radens ideo-

que et auritus evanefcar, quo cafu hae duae aeguationes
locum habere debent: altera uf{in. s cof. 8 — o, altera vero

v — fufin.s n. 8. Vnde flatim patet, fi nullus ad fie

motas. progreffiuus , feu » = o, nullum attritom affore fi
fin.s— o, hoc eft fi globus circa axem verticalem ZT
gyretur. '

Corollarium 2, |
§ 8- Deinde motus globi ab attritn erit liber,
fi fuerit primo cof. § = o, fen angulns P T O rectus: de-
inde celeritas progretfiva o ad ~angularem s hanc rela-
tionem tenere debet, vt fit o =fs fin.s, feu TV=T O,
et angulus ST ® = o, ' |

Corollarium 3.

§. 4. Quando ergo globus huiusmodi motum et

confecutus, quia {ublato omni attritn etiam nulla adeft

fri&io, globus enndem motum conftanter conferuabit, fi-

quidem axis gyrationis 1O habeat proprietatem axis prin-
cipalis. ’

Scholion 1.

§ 5. Quemadmodum hic friGtionem conftituimus,
ca non obftat, quominus globus {nper plano - horizontali -
L . o . . omomm
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motum funm  intemergeyp, conferuari pofiit, quod tamen
minime fier; 'obferuamus, cnm globus fuper tabula talj
motn latys TOX omnem morgm amittat, cuius rei caufla
refiftentiae agypig tribui nequit, Vergm hic primum anim-
aduerto, experimenta Theorize nunquam - perfe@iffime
CODgruere: veluti dum cafy hic tragaro aﬁ"umﬁm.uts: con-
tactum vnico fierj pundto, id femper in Praxi fecus guenit.
Interim tamen f areus T O eft quadrans e PTO=gce,
exiftente V=f%, etfi conraiys non flat in wpicy punc-

to, tamen artrjtug Cuanefeit, ideoque I]ﬂﬁ,tJJQtﬂSﬁxtiuc-
tioji&i@ﬂiﬂmﬂ_'rquam adfcribi poreft, Fy quo  concly-
dere debemus, practer frictionem, vij hic eam definiy;-
mus, alivd adhuc dap Motus  impedimentum, dymp cor-
pora fuper fuperficiebys incedunt, g fritione probe diftin.
guendum, cyips ratio vicungue fueris COmparata, eiyg
effe®us potins feorfim inueftigari conuenit, quam frictio-
nis indolem hjc ftabilitam  immuyear], Er quemadmodum
hic 3 refiftentia a&ris mentem abftrahimus it etiam lje
cebit hoc obftacnlym friGtionem toncomitans a praefent
argumento fejungere, )

Scholion s,

§ 6. Corpora hic fphaerica confidero » i quoc

mm centro ficum it ipforum centrum inertiae I, quod
Cr2o ipfum etiam in plano. horizontalj Moueatur, et pupca
to conta@ys T PErpetuo  verticalirer immineat; ex quo
batet, preflionem in contactu femper fore ponderi corpg
ris M aequalem, S Crgo corpus ex materia vniformi
conflaret, omnes ejys diametri proprietate axiym Principg
lium gauderent, Seq Concipiamas materiae difiribationem
| - S VICHile




wiig ) 112 (e

vteungue inaequabilem, ita tamen vt centrum inertiae ca-
datin centrum figurae: hocque pa&to necefie erit in globo
ternos axes principales confiderari, qui ex centro 1 pertin-
gant in pundta A, B, Cy quadrantibus a fe inuicem dis~
tantia, quorum refpeGu  fint momenta ipertiae M a a,
Mbb, Mce Quanquam auntém deinceps bina vel omnia
haecc momenta inter fe aequalia f{ratuemus, tammen conue-
niet tria huiusmodi punéta in faperficic fixa notaflé, quo
ex eornm relatione ad (patium abfolutum facilius motus

Tab. 1V,
Fig. 2

globi deﬁﬁﬁnﬁt.—@eﬂﬁimﬂsfautem in globis his tri-

bus pundtis A, B, C, quoniam mOtus gyrationis circa U,
quem in plagam T ¢ dirigi affumimus fenfum habet CBA,
contrarium ei quem fupra fatgimus, in applicatione fox-
mularum generalium ad hunc cafum celeritatem angula-
rem ® vt.negatizam fpedtare debemus.

Problema II.

- § 5. Si globus fuper plano borizontali wicunque
moueatur, definire Tires, gquibus follicitatut, earumaque Mmo-
menta refpeciu 1ernoruni axium principalium globi.

Solutio.

Tnclufus concipiatur globus Sphaerae vel fixae vel cum
go parem motum progrefiunm habenti, in qua Z fit punc-
cam verticale einsque oppofitum T pundum contactus,
DE vero fit diameter horizontalis ad certam mundi pla-
gam tendens cCt DP QE circulus maximus borizouotalis.
Nunc autem elapfo tempore ¢ moueatnr globus motu
progreffiuo fecundum dire&ionem P 1 celeritate == ¥, PO-
paturque arcus D P, fen angulus D ZP = Q; axes autem

_ AN _ prin-




3.8 )IIQ { e

principales nune g, in A, B, C.  Tum “vere globrg
iam gyretur circy- axem 10, celeritate angulati — y i
fenfom ACB, fitque pro firy Pun®i O angnlss PTO
fen PZO =9 ¢ areus 'ZO =3, Btfi enipy ante arcum
TO pofuimuys =¥ quia: tantum ejns finys jp computum
intrat, perinde e, Erit ergo angulns DZO:@—{—(I)
et EZ0O—=1g0° “~0 —®. . Dejnde apmdis A, B, C
tam ad O quam ad Z arcys circulorum maximorym duéi
concipiantnr,_ﬁntque bi areys AQ=g, BO =g, CO=~,;

- ZA =1, ZB =um, ZC=y €t .anguli %ﬂﬁ,)
- K7 =W EZC =y, In praecedente autem proble-
mate oftendimups , Punctum contacts T plg_nqua fubjec-
- tum radere fecundum diretioném radio T Q parallelam ce-
leritate = ¥ (vw — o f " 0hm s fin 0 ffufin, ), foreque
tang. PT Q:—_- tang. PZ Q :;%ﬂf,;%fﬂ, oo
denotante f radinm . globi. Cum igitur preffio in T fit
=M, friGtio erit — dM, quae puncto T cfl applicata
fecuondum  dire@ionem ipfi ‘QT patallelam, Hac' ergo vi
refoluta fecundom directiones - axinm principalivm IA,
1B, IC, prodibunt ternae vires, quae in puncto T appli-
catae funt concipiendae, "ex quibys POLIo coIlig‘funtur_fe-
quentia momenta; . L T ‘
Refpeu axis TA in fenfum B Oy - o
| -_-—'SMfcof.CQcof'.BT+3MfcoI‘.BQcéIICT:P‘.

Refpedtu axis IB iy fenfam C A«

Refpedtu axis IC in fenfum A B
~3Mfcof,BQ coILAT+5Mfc0£AQcoﬁBT:R,

Aéta dead, S, I;izp,. Tom, 71.'1’.11’, ' P érunt

—0 MfcofAQ cof.CTH+IMfeof, CQcofAT= Q.




‘ol ) 114.(‘ O uew

erunt crgo haec tria momenta:
— 3 Mf (cof. mco!‘CQ-fcof ncof:BQ)
Q__.5 M f (zof. 7 cof. A Q—-coflcof cQ)
'-—BMf(coflco( BQ-cof m cof. A Q).

Pro puné’to autesn Q ponamus angulum PZQ= E,Vt ft

Fufins cafd
tang z”" v —y8jm.s fin @

ct poﬁta ce]erltate radente

" V(vv—szaﬁn .rﬁn@—{—ffss fin. 0‘"u erit
fm E_-—-fuﬁnscojﬂ et COfE_fsﬁnsﬁna——ru

'Fn ergo DZQ q)+Eet BZQ—=180°—p—5, hinc
'AZQ--=180°--2 <D ABZQ ;-L-{—E»\—CD—ISO,

| ergo "

cof. AQ 2 '—-_cdﬁ ?(2 +_.,q> 4N fin. 2
cof. BQ= -f-cbﬁ ¢ -+ P+ fin. m
. cof. CQ=—cof. § + P+ fin. 2

JEx relatione igitur, quae inter angu{os A, M €t ¥ inter-
cedit, concludemus momenta virinm : .

P—=3Mffin.!xfin. (n+cD+ £)
Q= 3,Mfﬁ;1.'_ﬂz x fin, (4 P-+%)
R=3Mffin,nxfin ¢+ +£).

+

;Prd-
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darym :fﬁfﬁﬁ_m/.f, 2finive mosym; Progrefiuum 8lobi,

Solutio,

Tab, 1v,
Fig, 3

parai:le]a","‘quaef"'eri-r ipfa’ didmeter ‘D‘E-(ﬁg. 2). Ducatng
IP, ita vt g angulus P IP—g) R=0, ¢ Centrum J

Per ‘hypothefin Progreditor - jp directione 1R celeritate s 15

2 vr fit celeritas fecundum X =0 cof, D er celeritag
fecundpm X1=4 G0, ideoque dX =g g; col. . et
dY — vdz1fin. Q. Ducatnr reg, Q18, i Ve 1Q fir di.

. redtioni, qua punctum consa&us‘radit, Parallela, epj, angulys

Eij Q=0DIS == 180° — = Q5 fet enim dequaljg - angulo
EZQ in 'Praccedente fgury ) ‘vode globuys 1ollicitar CeNe
fendus-eﬂ Vi, =.¢ M in rdireéi“‘fonc_ 1S. Hinc €I80 orirpp
Vis fecundum ID=2sm cof, (£ ¢y °L.¥is fecundyy, X1
=M ﬁu.'CE—;*(b), €X quibusg colligitar

dveyd dmcaj.cp;;_q,&mf'g;@ R LA
cedf — igdi ",L__"? e E‘COE (‘{'- +®}

S0 o g Ltrddmo s fin: (£ - )

hincque borro - e
a4 m ___ I : 'Ud ¢ -—-..’ ‘ -
igd1 =0 cof, E €t gt — 5ﬁn.§,

u

P2 ita




Tf:ﬂ}, v,

- eifs mortum gyratorium
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ita vt fit- o
i — — Sufiu.s find
- wd v tang, Z — u— fejm.s Jm.i’.

~ Problema V.

5. 0. Definito mow progreffino globi, detorminare

Solutio.

Fige 2.

- Spedetur nune . centrum globi T vt guiescens, et

maneant omnes denominationes ‘in. Problemate I adhibi~
tac; fintque. M'a @, M4 b, Moo momenta inestiae refpec--
tu axiom principalium 1A, 1B, 1€, quae primo vt in
aequalia confideremus. . Quoniamr ¥€ro hic celéritatem an-
gnlarem s vt negatinam fpectare debemus, quia tendit in:
fenfum A G B, fi ponamus scofa—x, vcol. =y,

et wcol.y =2, in formulis -generalibus has litteras x, 7, 2

negatine ' fumi. oportet, quo fadto.ex § 8ro. Theoriae
meae motus corporum folidornm ‘deducuntur hae asequatio-
nes. motum determinantes: N -
CdxABT Sy dr+21 84 fin. Ifin. P44 =o;
flj—{—f-“ﬁfﬂ xzdi4+-1E i finom fin. (n +P +§) =05
- dz—}—‘”’—c"cib-xjdt—l.—ig—g dtfin.nm ﬁn(V—{—C})-—l—- Ey—=03
o dlfind= dt (zcof.m—ycolLn); :
. ‘dmfinnm=di(xcof.n—zcol.l);
% nfin, n=dr(ycof.l— xcof m);
dfin. 2= d 1 (y cof. m ~- z cof, #);
“d . fin, m* = d 1 (= cof. n—- & coft L);
dyfin.# = d#t (xcol.l+ ycolm).
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Tum vero ex mppy Progrefiino habemns _
dv=28gdtcof £,
vd = 20 gdtfing et
tang. £ — z%%t%égf?’
vbi et PZO—t et Z 0O =+. Cum ergo fit angulns
EZOz180°~0—0, erit AZO=y 80°—A—0—0; hincques’
eofl a = cof. / cof; § — fin. I in, s cof; (-1 ¢ + )
cof. 8 =cof.mcofis— fin. 1 fin.s cof, (u -0 )]

cof.y = ol mcofl s fin. 7 fin, 5 COf. (¥ =4 -0y,

cof.s = cof./ cofor -+ cofi cof. B+ cof.z cofl oy,
vande fequitur fore o
~=fin. Zeof. 7 cofl (A 4 § - )] _
- it m cof.m cof. (- 0 o (D)E — o,
—+ fin. # cof. » cof] ¢+ 040
Ponamus ¥ cof. ¢ =P et 8fin.s=¢q ita vt Gt

— _Ffacle _ _waq
tang. £ =Y i — dgo»

eritque s o
- ¥=peof.l—gfin, Feof (A 4- b+,

Y =p cofim—~gfin.mcof. (. - § - o),

#=pcoln—gfin.x cof. (v 4 0 - O,
-ex quibus valoribus fi¢ | ,

dl=gdsfin, (A -0 1o )%
drr==qd s fin, (. -}~ § )7y
dn—gqdt fin, (¥ - 0 4- Q) 3
IA=pdi+gd:tcot.]cof. (A 0 -+ &);
dp.::pdt—}-gdrcor.mcoﬂ(u—l—9-—}—@);

dV:pdz——}—gd'rcot.fzcoﬁ 0 4-0);
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indeque porro- | RN
' dx;-_:dpcn-f.l-—d'qﬁn.”lcof.()x—{-e'—-%‘qb)
+q(d6-+—d(b) fin. 7.fin. (A -+—.9_n+ D),

dy=dpcofl.m—dqfin.m col, (0 4+ ¢ + D)

-|—q(de-l—dcb)ﬁn.m{in.((&—{-—@—%q)),
dz=—dpcof.n—dqgfin ncol v -9 - )}

g (a0 —4-d®) in.n o ¢ 40P

At fine fubfidio harum fubftiutionam €X aequationtbus
o i S ‘ ]

ternis primis cum in genere it — -
fin. 7 cof. 7 fin. (A -+ A) = fin. m cof. 2 (n - A)
- - fin. # cofi % fin. (¥ - A) =05
elicimus hanc aequationem: o -
gadxcolll+-bbd y'cof'. " —+- cr dz'coﬂ'ﬂ? — 5 .
, -—aaxdlﬁn.?x—bbydmﬁn.m*cczdn inin§ — 7
cuins integrale eft | '
agaxcol.l+ bhycofm-cezcof.n="0C,
quae aequatio, adhibitis {ubftiturionvbus , abit in hanc:
~ p(agcoll+- bb cof. m* - ¢¢ cof.n)] o
— gaa fin.l coll cot. ('A 4+ &+ D) # — Conft
-qbbﬁn.mcn(.mcoi.(p+9+q}) ==
— g¢efinncoln cofs (¥ + 0 -+ P)
Deinde etiam per reductiones §. 9'34.. Theoriae . meae
traditas pro vi vina colligitur haec aequatio differentialiss

aaxdx -+bbydy -+ cezdz — 23fgqdsfin. (§— 0.

‘Scholion, -
‘ §& 10. Ad reduétiones hic fattas 'intelligéndas ex
formulis traditis, - vbi angilos . p. et v per Fy N, m, B €X-
: e , _ press
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prefﬁ.mus » N0tari conygen;jt fieri
cof, (M+ 9+®) —— wﬁ_lc_@_m_ggﬂ_?x-f-é-i—@}-—i—'eqﬁ 1Sl g1
)

—

Sin. jinlm ’
cof (v+ b+ Q) — = ttafner @ﬁfﬁfﬁgn—i—gaﬁ ™. fin, (A 4- 029)
fin. (g 461 P) = *EMM@@+9+@J:EQEMQ_L

Sin T jmm -

fard

H

I (v 04 @) — ":MEL’ZL"&%?T%&MWMHW

~Ac fimili modo ;*mguli R+Ppt o V+O4£ ag an-
gulum A~ - ¥ rengcars podunt.  Deinde erjay pro
fequentibus reductionibysg hace forma imprimis eft notanda;

fin. (p._r}- B) cof. (v - C);ﬁ—nﬁﬂf—p%) cof. (. + C),

. quae ob o :
fin. M cof. N =z fin. (M +N) + I, (M~ N),
reducitur ad _. : A
fin, (. —-V)'COf(BJ-C); | |
hocque modo reductionem pro_ alijs formulis inflituendo,
reperiemus: , | '
fin (4 ~+ B) cor (* 4+ C) —Ain. (v +B) cof: (1 -~ 0))]
- =fin(x — v} col. (B — C).
i (e -B) fin. (y 4 C) —fin. (v B) fin; (. —- C)
= —fin. (. — v) in. (B'— Cy, '
¢of. (.- B) col (v 4- ) = cof (v B) cof. (. ~+C)
= —fin. (0 — ) fig B-0), |
Vbi fin (—v) per formulas Viurpatas datnr: eft enjm s

cof, e :

ﬁ{]. (;,.L — P‘) :m—;.

Problems V.

§ 11, 87 glodus ex maleria vniformi conflet, wef

faltem irq Jueris compararys, vi omuig momenia inertiae fing
: ' - iner
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inter fo aequolia, eigue initio impreffus fueris moiys qui-
cunque , Aererminare gius continuariongmt.

| Solutio.

- Cum hic fit aa= bb=rcc, feu momentum iner-
tiae refpedtu omnium diametrorum — Maa, prima acs
quatio integrata praebet a a p —=-Conft, vnde p erir quan-
fitas conftans. Statuatur ergo p = b, et ternac aequatios

fies priores hanc induent formam:

L —dgcof.(A+0+0) 4 §(dd+d0) fin.(A-+0+0)
Lo d s fin. (N+ @ 4+ £)=o,
1. —dgcof(m+0+0)+ g(d0-4+-d0) fin.(u-+0+0)
AL g g fin, (P - O ¥ 5)=0, T
ML —d g cof (v-+0+0) + ¢(d8+70) fin. (y+04 Q)
—{—%ds_ﬁn.(w—l—‘@—ké):o, -
quarum autem fufficit binas confiderafle, quia fﬁm inde
nata eft conclufio p = b Tam per fuperiores reductiones
binae pofteriores aequationes ita combinentur:
1L cof. {v + ¢+ ¢) — 1L cof, (i ¢ - @)
quae combinatio praebet . : '
- g{dd+dQ)fin. (—) -t 287845 fin,(p—v) cof.(§—0)=0,
n . | o ‘
-q(d9+d(p)+i%§dttoﬁ (F—0 =0
Deinde combinatio |
AL fin, (v 04 9) Il fin, (4 04 @) dat
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dg'ﬁn.(fd.—-r)-—’ifgdtﬁn.(H—y)fn.(z—-.ﬁ)-::cx

fen

dg*——-—-s’su a’rfn (% — h),
Qui’ valor in vl
s praebet

.q,a’x+ydy+zdz__qriq, hin¢que

- xx+yy+zz__ss contt, + gg= conf, +a'3f'n "
dta vt fig 8 ¥ cof, s quantitas conftans
oh scof.r*—p'—b Hinc iftas b

,» Vti jam muemmus,

ima _aequanqne pro Viribus vinis fubftity-

abfmusﬂw;lﬂammes a

AHHEI‘JS#WZ, My A, }-L, ¥ immunes:

L q(d@—j—d@)-{—'ﬁfﬁd:cof (E~6=o,
II dg-—’”gd:fn (E—G)_o,'
1, dv=23gdicof £, o
IV.lvd@"*—zé‘gdzf'n £,

— of. 8
quibus  adivngatur haee finitas tang.é_,‘.,—é_-%—‘qiﬁ.ﬁ, quae
in hanc transformata:

vfin. £ — fgcof. (£ -6):0,
differentietur, _prodibitque .
dv fin. i"—}-‘vdécofé—fa’qcof (£ = 9)+fgd5;’fn (E é)
) -—-fgdﬁﬁn.(%—-ﬂ)__o
Iam combinatio:

L fin. (§ —8) 4~ IL cof: (£ — §) e
q(a’@-—l—-dgo)ﬁnf 6)+dgcof -—9):0,
quae aequatio per f multiplicata jlli addatur, ﬁetque o
4% fin, é»}—fvdé cof.§+fg(:]§+a’¢)ﬁn (£~ 9)::0. |
Ada a’md Imp Se. Tam. VLP.IL Q  Pome
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wss3 ) 122 ( §i3e
‘Porro ob S = g et

(dgo+d2)c0fz+f§(d@+d§)ﬁtl (E 6)"‘0 feu .

({Q +dE) (v ol b+ fgfin (=) =0,
guorim facorum finitus: @ coll § 4+ f¢ fin. (§'—9),  euanes-
cere nequit ob : S

v fin. £ — chof §—6)"—'o R
fcqueretur enim inde veolld—o et fq cof b — o, quod
non nifi cafr § = 9o° locum habét. Relinguitur ergo vi

reliqua non difficulter - expedientur, - Ad- integrationes au-
tem determinandas pro fatit’ mlpiah t—o, ponamus foiffe
celeritatem progreflivam v =¢, P =0, PZO=0=1%,
ZO =s=f et celeritatem abgularem ¥ =—¢’in fenfum

A CB; hinc erit p—»b—¢cofif et g__sﬁn.f, pouo

—_&ffmf oy -

| tang £ = e— 7 Jif

Statuatur - .
ef finfoolh  — taug Z:,

e — e i h T
vt fuerit initio & = £, ac perpetuo erit £ -+ go g, ira vt

“angulus DZQ — 4 manecat conftans, Quaue cum fit

£—¢— @ erit

v fin. ({ — @) = fgcof. (§ -~ 9-—'
Supra autem inuenimus:

v D ";“;ffﬁ — 8 cofl (£ - ) =0 cofied et

E erfnd = § fin, (g+¢)._.oi‘n.2j,

zgdt
¥nde 1ntcgrando colligimus:
weol.P —e-t-2 Egz cof.rg et «vﬁn.(p:z&g? fitn. g
‘ ‘hine-
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hincque -
‘U"'V(t’9++5egtcof§+483ggtt),
tang. @—-%, atque |
e ($m 0) = et = cdaste iy
Deinde ob dCD“—- 43 binae: priores aequationes ‘abeunt. in
L g{dg— dﬁ)ﬁ,.’sfgdtcof(é~6) |
W dge=s gy g =48,

quarum haec per .1,lIam -diuifa- dat

|

=S
qde—-asJ G (E—TD)?

qua mtegrata prodit gcof. (£ ~46) = C “—, ideoque
geof(E~0=¢hnfeof (2 p),
vnde valor ipfius ¢ in:prima ﬂlbﬂ'ltllms praebet- -

a(az—19)ﬁnf001(§—DJ~zﬁfg
T RE 4,

et mtearando _ .
3 ﬁn fco{'(z--r)) tang. (E._.é)——-c,_l__zé‘fg;’

'_Ybl C—'sﬁn f fin, (9-5), at St  _
tang, (£ —0) =tang, (§~ ¢ — ) = e ff:?“i’*aa—-—;% o
tang § = ;xﬁaig—zrfﬁgé:ﬂ%, h - _

Sed per hypothefin eft ¢ fin. fu}ﬁif = vnde fie-
tang. (E —0) = tang (g ) =+ Eiﬂjﬁlg? et

hlncque angulus ¢ fac11e oetelmmatur indeque q_,}%%’%‘m

Q 2 T Veridm




- Verum hic notari oportet, cum fit

"y, effinfol B
tang- Z —_— — Effm-fﬁ'ﬂ--b !

effc vt fupra de angulo % Qﬁcnd-fimlis- o

et

L o effnfalb . -
{in. é‘ — Jle e < seef jim.f ) + eeff Jin i)
P P TS T T — vnde
.I‘”-Of- = Ve = itef finf fim§ + esig i) v '
— e col.B

L cof_, (Z - E)) — viee p—y Efﬁn.f'ﬁﬂ--'b‘—‘!-'ﬁ‘ E‘..ffﬁ"-'ﬁ“
His inuentis cum fit u cof. s ==z cof. f et ® fin. §=¢, €I

| ¢ =V (qqeecof. f7) €t lang:§ = i

Sicque tam motus progreffiuvs, quam ad quoduis tempus
" axis gyrationis O cum ecleritate angulari & poterit - as-

fignari, id quod ad motns cognitionem fufficit. Determina-

tio autem fitus puné&orum A, B, C ad quoduis tempus

nimis eft ardda, quam vt eam perficere liceat. R

Corollarium 1.

; . §. 12, Cum fit celeritas angularis g —Lo%0 fey

. s ?
cofinui arcus S O reciproce proportionalis; fequitur {i po-
lus gyrationis O initio fierit in fuperiori lhemifphaerio
DZE, cum nunquam in inferius pernenire poffe; in tran~ -
fitu enim per circulum horizontalem D E prodiret celeri-
tas angularis u infinita, ' ”

- Corollarium ‘2,

6 13. Ob candem rationém, fi polus gyrationis
.0 initio firerit in- hemifphaerio inferiori DT E, is nun-
_quam. jn fuperius - afcendet; fin autem initio fuerit in

o : iplo
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ipfo' cirenlo houzontalir DE, perpetus in eodem manebips
feilicet £ initip aXis gyrationis fierit horizontalis, perpe~-

tuo horizontals manebit.

Corollarium 5. |
_' § 14 Si fuerit injtio angilus D Z O =k redus,,
fiet fin,{— o et ob ' .

N8 (5= ) = it fny

erit -etiam ‘£ —0 re@us. Sed ol tang, £ :E?éfé;ﬁ"‘f“a?r

_ angulos £ eucnc&it,g_mdbqngaqlﬂé;%f: PZO prodit recus,
~ Simulatque igjtur angulus P’Z O fafus fuerit rectis, per-
petuo rectus manebit. | ’

Corollarium 4

angulus £ 4 @, feu DZQ, et in fig. 3 angulus DIQ fie
conftans. Re&a enim QIS fibi Perpetud manebit paral-
lela, et quia globus in moti progreffine follicitatur vi cop-
ftante § M fecundum eandem directionem. 1S, cnrua ap
€0 defcripta G I parabola fit neceffe eft.

Scholion. .

- 8 16. Hic autem motug globi, vti nmoftrfs formpe

s eft definitus » diutius non durat, quam revera frictio ad-
eft, fen planum horizontale in puncto conta@us T radj-

tor.  Si enim ewemiat vt rafio ceffer, few celeritas pge

dens in T é.uanefc.at, fubito fri¢tio euanefcie, fqrmulaeqqe‘

inuentae nen amplius locumr habeat. TFum igitur globus.

moty: tam progreflino quam’ gyratorio vaiformiter in di~

§. 15. Memorabil‘is et etiam proprietas, qufod?

, | Qg ' Fedtume
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reGum progrediettir, neque axis gyration'is vilam amplins mus
tatiovem patietur. Ac fi ftatim initio motus globo impreflus
ita fuerit comparatus, vt frictio focrit nulla, quod euenit
§i tam ef fin.feot.h =0, quam ez ¢f fio. ffin,h, tum
eriam glrbus nuollam fridionem fentier, et ftarim ab ini-
tio mowm progreffiunm uniformiter in direGum profeque-
tur, fimulque vniformiter circa eundem axem gyrabiwur,
Verum fi corpori ab initio aligs motus quicungue foerit
imiptefius, femper aliquo tempore clapfo eo reducetar, vt

Tab IV. - 6. 17, Quae in folutione problematis elicuimusy,
¥ig 2

frictio euanefcat, indeque —morum _f{uam _vniformiter pro-
- fequetor, quud” memorabile temporis punctum in fequenti
problemate inuefligabimus. ' '

¢

Scholion 2. o

huc rédeunt: €X MmOty primum imprefio - haberous celeri-
catem motus progrefini ='e, fecundum direGtionem D 1:
ac fi gyretur circa axem 1O celeritate angulari ¢ in fen-
fom ACB, feu ZETD, qui - fenfus  antrorum rendens
dici folet, fueritque arcus- Z O—f et angulus DZO = ye
‘tum vero radius globi fit =f ciusque momentum iners
tiae = Maa refpe@n omninm diametrorum, exiftente M
elus mafla: ex his datis colligitor celeritas radens in punc-
v contattus — V (ee—2eef fin f fin.h ¢ ef f fin. ),
guac fi popatur =k, quacrawur angulus DzQ=1¢,
vt fit ' S
fin. £ — = E.ff;;z-_tﬂt et coft &= Efrin.fJZ'rl- b e

[INS—
—

eritque 1 Q dire@io motus radentis. Tum fi elapfo tem=

Cpore ¢ glob centrim proferatur celeritite @ fecondum

direGionern P11, et gyret celeritate  angulari —¥ in fen-
’ . )

R . fum




Tam ZETD citea polam O, ponaruvg{w.“D Z P:(D s
PZO=9 e % 0=y innenimuys primo

— _ 28 gt fin, 4
g P = e FreT

et celeritatem cenery =Viee 4£0eg2 cofid 4 433 ggtr),
at celeritas radens etiamounc fier iy dire®ione | Q, exis-
tehte DZ Q =/, ynde pofito P 7 Q=% erir :

— i efmg -
‘tang. £ = et +.557- Porro égt

8 (8 =) = tang. (§ =) - 2007 s
exiftente '
(a0 (£~ ) =Ll ens o
vode angulus ¢ inn'otef'cir, hincque ob Dz 0= D40 =
—£ -0, concladitpr - 'V |

, 2 (Y — Do §) — eaay ria.f.ffn.a+zafafae—_e; frin,f fin.p
tang. D 7.0 = tang,. (P+19) = R e Ty ro
Atque ex his tandem naGi famus g cof, F—=ecof f et
—_— eﬁ'n.;" SR : o)
g fin, ¢ —raE—7-. Denigpe Pro- celeritate  ragene fe-

cundum I Q, ea et Vivo -, 8o ffin, s finf4y Sffﬁn.r’);
quac fi vocetur = o, fupra oftendimys efle

ﬁD, E-: - s.f‘ﬁuq.us ca, ¢ et cof. z : B f fin, {(fma — 'z:,

vode v et s definiuneqr, Sed pro firy Pun&omm ABC

in globo fixorum ad quodujs tempus deter‘mjuando formuy.
lae adeo fiunt Intricatae, vt nihil  inde concledi quear,
Interim i pro pun&o A vdcctgr Z,A.::l et hZA::?\.,
ad has binas aequationes tofym Regotum reducipyp,

Ldl

e

e
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%, 21— di (¢ fin, f fio.(§ - ») — ZZLEL cofl (G42)),
II. d fin./ = eds cofif fin, ] 4-5d? cof.? fin.f cofi (h+A)-
- 28LE fin. (§ - 3. .
quarum refolutio vereor ne frufra fufcipiatur. Cum aus
tem ad quoduis ‘tempus axem gyrationis cum ccleritate
angulari affignare valeamus, quod ad motus cognitionem,
gualis .vulgo defideratur, fufficere poteft, eo magis mirum
videtur, quod motus fingulorom globi pun@orum quafi

“wires analyfeos fuperet. Multo minus igitur de moty glo~

|
|

borum, in quibus momenta inertiac non funt aequalia,
quicquam definire licebit.

Problema VI
§. 18. 8i globo, cuius omnia momenia inevtiae fume

inter [¢ aequalia, motus quicunque fueris impreffus , affigna~
re temporis punéium, wbi celeritas radens, ideoque b friltio

enanefeit, indeque globus movu vniformi progredi pergit.

(Solutio.

Supra §, 2, vidimus, vt attritus euanefcat, has du-
as conditiones requiri: alteram g fin. g cof. § == 0, alteram
w=fsfin.sfin. §, fen in exprefiione

4 — Ffufimscod
tang. E — » — jFufin.sjm.§"?

tam numeratorem quam denominatorem fimul enanefcere
debere. Cum autem invenerimuos
e fin.¢

,_taﬂg-é_—;emj’g_l_ﬁgr 1.

vbi numerator. ¢ fin, { eft conftans, {i in illa forma nume-
rator ewanefcat, pofitio cof.f =0 tempus quaefitum declarabit,
| Verum




tempus _elggﬁqm ? celeritatem radentem g inuéf’cigemus,
UM igitur ex valore $ 19, inuento: fip, §o o udiins oy

w
habeamuys ' |
gy — = 87 fin.s cof. §

Jiu £ 2 '
quae expreffio ob g fin, 5 — Far =g abit in hane:

— —efindcofp |
w T SIE oo (F < 8"

atque ob 9:5-—(?;’—0) in hanc:

s T S —— 0);

fi hic pro tang, £ et tang. (£ — ) valopes fupra - ingeneos
fubftitnamus reperiemus ; ' .

W=—(ecolé423gs4 efin.{ tang. (¢ ) -1 zﬁ'ﬂf:gt)'

At vero ef} : ,
- Cof, _z-i— fin, 2 tang. (§ 5}:—_3—01%%__5 et
cof (4 — ) = =225 vnde fir
¢ cof.{ —+ ¢ fin, ¢ tang. (§ — f) — _ ky
vbi % denotar celeritatem radentem injtialem, Quamope-

rem elapfo tempore 7 habebimps celeritatem’ radenter

o — 2. . S

W=k—23g( 4Ly,
ita vt ea labente tempore woiformiter decrefcat, tandem
€rgn certe euanefcat , i quod eueniet elapfo temp .re
. ack . ) ] 4 — ‘ - OOZPZO_
= iwirTn e €rique tum cof f=o e b=o |
Quod €rgo cem  evenerit, Videamus quomodo reliquae
morys determinaticnes fe fing habitvrae , et quopiam

A% dead. Sc, Imp, Tom, VI, P, 1I, R 208¢
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29 grt;...a:_”: - erit

gakfing : et

tang'q)—"e(aa—?—_;f)._l_a‘gklﬁy_.fw
' . efac—+fhiamg g
tang. § = oo w7 s an

hinc fit  fin. s'—-eﬁn-g. Cum autem fit

e i -
— saaekeld ot kR H
‘v V(ee+ Taa4J7 +{aa+ f;)em“ "
aak_rm§ e(aa+ff)+aakcof
atque fin, :‘?-ffg'_‘f_ ideoque s ﬁn..r__}’ " Porro qma cﬂ; ‘

g cof. s —ecofl. f, erit tang. ;_,Ef*et

oof, T
B—V( ? +-gscoll {3,

- fine fubflituto valore s

g — Jleeff + seeqaf fim f fin. b £ tat finf2 4 2E {aa-l-ff)’ caj'fz)
— ag+Jf

ob kfa::ee_—-zaefﬁn.fﬁn.b—{—sefjﬁn.

Corollarlum .

_ §. 19. Quo 'maior ergo initio fuerit celeritas ra-
dens k, eo diutins motvs durat, antequam ceflante fric-

tione ad vniformitatem redigatur, Ac fi globus conftet

ex materia homogenea, fit @ a — 3 ff, ideoque motus vni-
formitas incipit elapfo tempore 7= -%‘_g- min. fec., hinc in
hypothefi- 3 =3 fit 1= it exiftente g=15% pedum Rhe-
hanorums. ‘

Corollarium 2..

§. 20, Vt centrum globi eodem tempore ad qnie-
tem redigarur, flatus initialis ita comparatus effe debet,

aak

vt fit cof. /—=— i €t €= —. Fit erzo fin.h— 1 et
da.+.f 5 ;

k;,e_- sfﬁn.fﬁn.l): ¢ — e ffin. f
- ' : hine-




“H3 ) rar (S

hincque ¢ gy, f=—=of Porro ob ¢ — 0, fit s=¢ g

ag®

Corollarium 2. | |
$ 21, Hoc aprem caftt, quo initio eft b= o0°
e —°s5 g §2130°; O =o; E:130°; 0 = 90",

aa finf -
YV=e—~28g¢ tam Vero habebimys g cofl s = la"—;-’—j‘mﬂ”{h—f,

Bfin. s ey ety hincque
L 5oty

y tang..r__(x-—‘?—f_a),tang.f et .
—_— ; X : 4 '

My T R CEELN S U =55 fin, )

At initip erag celeritas radens k=e(x -2y clapfo gy

q

M tempore 7 ea ep w = (1 1) (e—28g1), ficque

a2
Poﬁto'zzrg—g fimul fi W=—o, v =¢o et FZ0, v ante,

Corollarium 4.
§ 22, Ne valor sﬁn.x:ﬂ;%) Indefinitug vi-

deatyr, quod fit i numerarop ac denominaggp Clanefcane,
few ¢ =0, conuenier loco fin.¢ et cor. (5—-—-6) valores ey

Muperioribps fhbﬂitui,_atque bine reperieryr:

: -V J‘séfgrﬁn-fcefﬁu.f—eﬁn. .08
‘ sﬁn...f__V{eeﬁn. f2 ‘““-__“Euk““*-‘*@’} ‘Lﬁ_a{ggﬂ)’

¥ode ob ¥ cof, 5 — , cof. f prodit

B8 g _—EELQ’—M‘%%@J:EI&.@L_{_ i%‘_g.s_fz,

R 2 - Corol-
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Corollarium 3. |
§. 25. Cum fit vis vina globi =M (vv-+aaus),
erat ea initio = M (ee-+~eeadq); claplo autem tempore
¢ ea erit — M (eet+ecaa— 438kt 4 4 (2 +ify88gge)

At elapfo tempore 2= ;ﬁ-—g——-—;‘;-%_—m, ~vis vina fiet
Miee ff 4 z2eeaaffin fjmbh - ecap(ad - ffel.f*h) |
_ Irentis)

Tab. V.

Fig. 2,

‘ as —JJ
cuius - defe@us ab inttiali eft -
Maglee —zseffinffin b eefffinf) . M aahh
'7 j i aa +ff - ua-l-ff’

ita vt ifta vis vina fit
‘ ] aa kk
. M(ee—l—esaa—m)g

Scholion. R
§. 24. Ex bis ergo formulis totus globi motus
affignari poteft, quicunque motus ei initio foerit impredus,
Interim tamen hae formulae non parum funt complexac;
vnde ad clariorem explicationem haud abs re erit cafus
quosdam magis notabiles enoluere. Cuiusmodi funt, vti
jam fupra inouimus, duo potifimom: alter quo arcus ZO
initio erat quadrans; alter vero quo angulus DZ O =§
crat rectus: vtrumgue igitur feorfim explicemus. :

- Problema VIL

§. 25. Si globo, in quo omnia momenta inertiae
Junt aequalia, inuio motus gyraroriys circa axem borizonta-
lem fueris impreffus, pracier moiuim progreffiunm definire cone
tinuaiionem MotuSs

~ Solutio,
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Solutio.

Com initio axis gyrationis fuerjt horizontalis, erie
f=Z0 =goe Denotante -ergo ¢ celeritatem  progreffi- : '
vam fecundum dircionem DIE, e 4 celeritatem  angy-
larem circa axem 10, in fenfum ZETD, fir pro ponc- J
to O - angnlus DZ0 —y, 'm"al.]_eutc S radio globi e
Mza momento Inertjae, Ex i erat initio  celeritas S o
radens , S _ , ' i ’
k:'l/(e’_e—z_e_efﬁn.b—-{—eeff) |
€t-pro eins direcione I'Q angulus b ZQ=2¢, vt fir -

fin. §om =ttty o (o §mtlnb —e ' i
His pro ftamy Initiali conftitntis, elapfo tempore # cen- |
trum globi deferipferic viam G1, vt jam g in I, vbi eius
celeritas fecungyy IR erit | Tab v,

w:V(eg+4a‘egtre;ﬁa.5_e)_l__q_aa'ggtz)" Fig. s, _ M
¥nde pofitis coordinatis G X — X, et XI=Y, ob

- J— ‘ - -—-zaefgfco.b -
tang. E1R — tang, O — e AR #

erit . o

' dX:sdt—{-—’—iﬁki-f’J(efﬁn.b-e)Hc; L ' .

Y — == Lgtdrey ideoque ) _ | ' T
GX=X=¢; +£_§_f.:(,efﬁn.g.-.e) et o | | i,
RI=Y=—Setgrr B | - R

Tum verq _Pro mory gyratorio, ‘_qui iam fiat in fenfum Fig, a,

ZETD celeritare angulari — y circa polum O, exiftente |

ZD::.r,PZ()::ﬂet Dz =Q-£, vbi I1Q refert | |-

diretionem celerjtatis radentis, q4ia conftanter eft @-i—é:@’, '

leu direciip 1'Q conftans, ey .

Ry tang.
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— , = e F oo}
‘tf‘mg“ § = effml)—ee 1208 k,t._et o

_of—efin b 25 fgkt )
tang. \E . 9) = “eeof. By feaa f0.b7

.vn‘de ambo anguli % et ¢ definiuntur. - Vel erit’

% finh 420 fEfle—€effinb)
tang. ((D - 9) - 5‘“:0 gﬁ; b sd Ll el

Celeritas autem radens fecundum directionem 1Q eft
| — F1Y.
w=rk~—~28g(t 4 L), ,
Tum vero ob g cof. s = o erit arcus ZO=—s quadrans et
g o— Y (cosbifetlf—cfinb  \ +§8ifgatt)
U‘———' L k ] ¥

Caak R ‘
Hic autem motus jnaequabilis tantum durabit per tems

: R — o
PUS ¢ = ey GUo elapfo eft s =907,
' —caefoolflh — —caacoll

tang. (D :"‘—’e a7 —+ & alef fimly =€) ef £a g jtiel

—_ aaae(Efﬁn.b-—e‘).l - athk .
"‘"v(ee + - aa-ff - (a.a-.i-ff_lz)?
— o Vleeff . oceaafinl 4 £cat)
8—'}—"‘ aa—+71f

fubftitnto pro k k valore, Tum aurem. fit angulus § = po*

et {in, § — ‘;—-—-Z’_"g.

4

Corollarium 1.

§. 26. Si initio fierit angulus DZO = f=o, erit
k=V{ee+eeff): pro angulo DZQ={ fir fing =~ et

&
cof. { = :‘E'?; rum verc poft tempus ¢ prodit
| v=V(ee— 2508, - 4 33 ggii)

— =Tt .
tang. ® = T8 5

‘ ' | o | -“ . tang;




g (F— sl

R
rm&ﬂD—@—aﬁﬁﬁﬁ%ﬁ=

BV (eemsteensi Vinay, SIIEEITY o

'w:wfgﬁgﬁ+{gm

£

Elapfo autem mpore #— ___cak erit tang, P = =y

‘zé‘g{ao-—_{-—f?)-
w-.fV{éE.ff—i-EEﬂ"f)—-_.fb,. 9__,905 et
_— e ] — '

aa —-ff -
C = feflae 5 Eeldafy
: téng' é T eclag “+ 77) —44{1—1{4«)%’.‘. £Eq a)®

fir k=, §=180°, V=e—~238g;s; P=o, X::(e»&g;)-,
Y=o, £ — 180% 0 = go°; v 20Er oy elapfo tetnpo-

ey
va iy O

 p— ~ fi —__ eff ——

Ie t‘_‘;?"g_ffaq—:f—_f) fit = . - 8 = '

’ __sf(ad—l-—szj___aaee{aa-i—zjf) .
X”—'-'[aa—t-fﬂ “" O =y e T

4

Scholion, | -

o 82w Cafus hic, quo globus 1nitin aullum me.
tum  gyvratorium ef adeptus, jp genere valeg, neque ad
Yilam hypothefin angulorum f e b eft adftriGus. Tum
igitor globus in dire@um Progreditur moty progrefling re«
tardato, mothmyue panilarim gyratorium accipier, doneg
'ﬁl. . - q ae . . Y nifor A=
€lapfo tempore ’—?m?mr motom memmem ac
Quirar, qug deinceps conggyg progrediatur.  Hine deqyer

CInug
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mur ad cafum, Qquo globus initio motum tantim gyrato.

_rium accepetit, fine vllo motu progreffino , cuins euolutio

eft facilis. Pofito enim e=—0 erit k—¢ ffin{, hincque
fit fin. & = — cof. et cof. ¢ =1fin.§, ergo . =B — 90% vbi
pro axe gyrationis initio, impreflae 10 et ZO =
et DZO—=FH, exiftente celeritate angnlari in fenfum
ZETD —¢ Elpfo ergo tempore & fit P= ¢, feilicet
fublato ab angulo DZO =5 angulo reGo PZ O, erit
P1 direGio motus progrefini, quem globus acquiret,

cuius Lclf1'1fPasFefitgi;;angJﬂjdﬁ,o,q,ug tempori proportio-

palis. Tum vero e€rit tang- £ —o et tang. (§ — 0) = oo,

ergo ob O +E — ¢ —p—090° erit F-o et § = go°, hinc
DZ O =24 90° =%, ita vt polus gyrationis O in eodem
perperno circulo verticali reperiatur, Denique €X § 22, eft

— LSefgtfing 4 <B8F £ -
| ‘a‘ﬁn..s‘_'lf(eeﬁn.f".—.‘*__ fetfing 4 gL — ¢ fin L
et scof..r‘::e'coﬁ f, wnde fit :

. — . 25)" 1
tang. s — tang. f — ;?Ec‘gam‘a

jta vt arcus Z O diminuatur , ' nifi fuerit quadrans vel €0

maior, et : - o e e
_— '__-__+€efgfﬁn.f‘ 4¥ S ffegtt

g =V (e e — 2 fe il 422 tm e ).

Motus autem ad vniformitatem reducetar elapfo tempore

_ eaaffin.f __.
e e Ok fitque fum

g — eviet fin: i 4 faa—-f52ey .
- cae-=t7 L

L :i}%ﬁ’é‘)—f— et tang. s = S
Si ergo. fuifiet =0, fen globo motus gyratorius circa
axem verticalem impreflus’ effet, fine vilo motu progrefli-
vo, eundem motum fine vla mutatione effer conferua-

turis.

| P.roblemai
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Problemg VIIL

S 28, 8i ghoby, iy U0 omnia momemta intysigy

- Juny aequalia, motys grratotriys freris impreffus circa axen
ad moiys Progreffiui direionem Hormalen; definire continug-

tionem moty;, L |

Solutio,. -
Cum motys progreffiui initio impreg; directio fit
fecta DIR, et celeripas = %> angulus DZO=p et rectus,
et fumto ZO0=ferat O polus circa quem initio globus

Aaccepit celeritatem angn_lamm—:ﬁﬂ'nﬂ”eﬁm TD.

Habemus ergo = (¢ fe fin. f)> vbi valorem . pofi
tuum pro k fumj oportet, ita vt hic dug prodeant cafug
feorfim euolyend;, ; ; -

Cafus primus

Sit e > ¢ ffin. fy erit g — o effin. f, quae eft ce-
leritas radens injtjo, elusque . dire@io [ Q, ita vt £t
0. DQ =0 er cor D Q=—r1, ideoque DQ::c}':iSo",
e Q cadat in E globusque fritione § M fecundum
dire&ionem ID conftantey rétrahatur; ypde ftatim ¢cop-
cluditur globi centrum I in gadem reta DE effe manfi-
rum. Elapfo ergo tempore #, ob cor {=—1, fir celeritas
Centri o — g — o dgt, et celeritas radens ‘

w:e——_sfﬁn.f—-zég(l +LHy s

tim vero O — °; E=1goe atque § — o, Quare pro
axe gyrationis praelente 10 eft D-{o:goﬂ, €t pofito
arcu Z0Q—y et celeritate angulari — g habemps 4 cof. ¢

- =cecol.f et ex (§. 22.) - _
wfin.g —¢fin.f gt

At dead, Imp, Se. Tom. pI. P, 11,

F

s Tade
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vande colligitur:
' tang. § = fang. f -+ SOTEL et

. o 48 e fgt Jin yEffgett

Hoc autem tempore # percurrit centrum I liseam rectam
GCX=X=1(e— § gr). Hic autem motus: inaequabilis
durabit per tempus 5= i quo elapfo erit fpatium

2SR a+7F1)
¥ —bale~effinplelnatff)qea a flinf).

1

==

e -

. - eSS glaa—+FrpP .
er 13 3, — £ a? i1 - 2 f) : . . [ )
er celeritas o= LI MTE20), At pro motu gyralorio fit

fle —sffin gy —— ef it afic.f :

o tangs g o o T T e e
(exiftente DIO = 9o°) et celeritas angularis :

N — Y(eeff 4 2£2faua fin f 4= gEQ+fin. f2 — tE(aa = ¥ el {7}
— o — Q’a.—i-fff »

Cafus fecundus

Sit e <effin.f, fen k= ¢ffin.f—e, quae eft ce-
Jeritas radens_initio, eiusque direGtio- 1.Q rtalis, vt fit
finDQ=o,cof. DQ =1, ergo D Q={¢=o, et Q in D
_cadat. Globus ergo a frictione 3 M fecundum directio-
nem IE conflanter acceleratur, eiusque centrum I in ea-
demm re&a 1 E progreditur, atque clapfo tempore ¢ erit’
celeritas © = e —- 28 gt et celeritas radens . :

~-=w::.efﬁu.f—-e—2§g(1 +LLye.

Tom vero- fit @=o et £=0 atque’ d=po" Quare
.pro axe gyrationis pracfenti 10 eft DIO— 9o° et po-

fito arce ZOQ — s et celeritate angulari — & habebimus
g cof, s — ecof. f et ¥ fin, § ¢ fin. fu—'“;%i&g—!, vode fit

" tave.
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8;1’{(53-—455";5:ﬁ""f '_'_:_‘"4'6‘5‘ff§gft,. i_

F— a“-' . '
hoc tempore centrum - glabj percurrit lineam re@tam
GX=Xx— r (e §1). Hic autem morns inaf_:_q_u.a‘b,xh“sﬁ
ah3 : : __au(sffin.f—g_} 1A € A
durabit tapeyp, Per tempus 5 —- Tg@a-r77 QUO €lapfo
. : ...__f(ef--eaaﬁnlfji : : o
erit celerlfas V= T weEFF - et fpatium 7

X—2ac Tfinf— 6 (et a 4 1 p Feaaffing
. =é‘g(aarr—fﬂ2 - _

At pro moty gYratorio reperituy a

S S — St taafing
tang, 5 — tang. Z O — = f;_;ﬁ A L

—————

{exiftente perpetuo DIQO == 90%, ¢t celeritas angularis
8 — Vleeff + 2Eeeaf fin.f 4- eea'«_ﬁrr;.._f.z - €8 (aa + Ff)e caJ’.f’J“
‘ ‘ ' ] . 24 -7 F . .
- Corollarium 1,
§. 20. Si fuepir ¢ = effin.f, globus fatim ap inia
“tio motym profequeryy voiformem, tam progreflivum quam,
gyratorinm, qui’cafits Jimjrem conftituit inger binos trac-
Corollarium o, |
§ 80, Ad priorem cafum, quo £ > ef fin. f, refem
rendi fuar ji, quibus ¢ habet . negatinum valorem, (oy
globo tmpreffus fueric Initio  morys 8Yratorius jp fenfum

Z DTE. Pofio. ANEM —z Joco ¢, ferg poteft vi glg.
bus reuertatur, antegnam ag viiformitatem perucnerir,

| Corollariym - 3.
. § 31. Cafy poc quo ¢ negitive capitir, a4 teme
- PUs £ habebimuys, QP=o, 0 =0, £= 180°, p— e~28g;,
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we—¢-teffin.f—20 e (x ) -
tang, 5 = tang. f — Sr2E% et "

—_ T Scfgtn 5E Py,
g V(pe—Befetint o ILEEL);

. ) aaq ‘
at poft tempus 7= ‘:—;-éi(g‘—'?‘—_l—f_%{—’, percurfo fpatio
' X __aale 4=&ffinf) to (aa —=2ff) —¢& at f fin. f}
— : a8 g @a I ‘ '

globi motus vniformitatem attinget, eritque tum

‘D____f(ef-—-Earzﬁn.f)_
—  eaJf - 7
e taafinf—ef

ng, § = ——— <
tang. § 5= e e

o — Ylee ffo-zteaaffmf 420t fine {74 £E (@ A= {1 cof {2y
- ca-+ JFf ’ o

Scholion. | i

§. 2. Cafus hic praecipue eft memorabilis, quo

globo einsmodi motus imprimi poteft, Vvt primo recedat,
roX autem iterum reuertatur, quod experimento oftendi
folet, ~dum digito ad globum circa D applicato et deor-
fum prefio duplex motus globo imprimitur, -alter pro=~
greffious in  directione DIE, alter gyratorius in fenfum
7D TE: Sed vt phagnomenon fuccedat, neceffe et vt
celeritas angularis prae progreflina certutn quendam limi=
tem excedat, quem quo facilius agnoscamus, calculum ad
" iftum cafum accommodemus Quo IMOLUS gyratorius globo
circa axem horizontalem et ad dire&ionem motus pro-
greffini normalem imprimitur. Quod fi ergo ¢ denotet ce
leritatem progreffiuam fecundum dire&ionem DIE, et 2
celeritatem angularem . retrogyrantem in fenfom ZDTE,
exiftente } radio globi et M aa cius momento inertiae,
fricioneque =3 M; primo globus in directione DIE pro-
cedet, et elapfo tempore ? eius celeritas fecundum eans
dem dire@ionem erit v —e—29g#, confefto {patio. -

et

R
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X=t{e~3g1): tum vero etiamnunc circa eundem e

Xem retronoluetny celeritate angylari y— e—2let Moo

tus autem acquabilis euagjp elapfo tempore 7 = sate e

B gloa—-rf)?
. . A . . . __f{ef'-_—E'au) . -
eritque tum ceIen;as progreflina o — —ﬁ:{ﬁ?ﬁ_ et an
H —faoa—o, ‘ TP ef :
gularis y — e a77 . Quare fi fuerit ¢ > L, globus nune

TEtro mouetur, gyratorio motu adhuc retrg vergente: fin ape
tem fuerir ¢ < 24, globus adhuc procedit, et gyratio in fen=

fam contrarium eft vepp, Illo cafu globus regred; coepir

elapfo tempore ';:;ng et percurfo. fpatig X:;";ig ,

Si globus fit homogeneus, erit g ¢ =:iff et ef

€Xprimit celeritatern gyrationis in- pun@o contactns, quae fi

- YOCetur = b, erit poft tempus z celeritas progrefliua p—g

~2dgz, et gyratoria in pun&o contactus, quae fir vz h

~5387%, et fpatium pereurfom =z (¢ — 5 21): “motus
vero aequabilis epades elapfo tempore 1=, et con-.

7

feto fpatio :L“Lj-f%‘;:*_-’-’i, Vbi erit celerjras: progreffiua
By e 56 — 2} . 2h — se
YIZ=SE2 et gyratoria gy — —5—+ Vt ergo phoe~

lomenon memoratum ficcedat, debet efle initio b>ie
Sin autem effet b=ze, Vicrque motus fimy] eXtinguere-
tur, elapfo fcilicet tempore ;§§ min. fec. et confecto fpatio

(A3
5
¥ z"

| Conclufiones, -
Pro determinatione 1motus, quo globuyg quomodocun-

- que impulfus fuper Plano horizontali progredituyr,
: L Status quaeflionis, Globus hic jta comparatus

fupponitur, vt nop folum eiys Lentrum  granitatis ip ip~
S 3 fum
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. ,,,f!i??"-ﬁgi??}‘?‘-? centrnm  incidat, fed etiam omhia momentx’

inertiae. refpeétu cuivsque. diametri inter fe fint acqualia;- -

Talis globi radins hic ponitur- = f, einsque: maffa fen pon-,
dus — M ct momentum inertiae refpecu . axis cuigscun~
que per centrum grauitatis tranfeuntis = M a e, ita vt,
globus ex materia homogenea conftet, futurnm fit @a=31ff.
Praeterea- vero tam ipfum planum horizontale quam tota.
globi fuperficies ita acqualiter laeuigata affumitar, vt dom:
globus fuper plano radendo ‘ingreditur, vbigue eandem.

+

_friftionem patiatur, quac, cum prefiioni feu ipfi ponderi.

Tab. TV,

Fig. I

* globi fit proportiopalis, hic flataitur —o M.

| 11, Status initialis, ~Ponamus globum: initio in
pun&o D) plano infiftere. eigne motum progre{ffiunm {e~
cundum ' dire@tionem DO ‘effe impreflum .cum €4 ce-
leritate, vt globus vno minuto fecundo {patiom =€
efflet percprfurns, quae ‘celeritas’ non tam . puncto con<
taGus D quam centro. globi imprefla eft intelligenda.
Tum vero, referat- circulus ABCUD fe&ionem verticalem

globi fecundnm diredtionem, DO fa&am, qui funul hemi-
~ {phaerium globi conuexum nobis obuerfum referat, in

quo fit B polus, circa quem globo” motus gyratorius initio
fuit impreffus,, coins ccleritas angularis in fenfom ABCD

vergens fit =&, ita VI ¢ defignet angulom  vno minuto
fecundo abfoluendum. Pro fitu autem huius pun&i B fit

B punétum globj fummum, pun&o- contadtns D diametra-

liter oppofitum, vnde per polum E agatur circulos ma-
ximus BE et vocerur arcus BE—F et angnlus ABE=};
guibns efgo pofitis tofa vis viua globo initin imprefla erit

—M(ee+ceca a)., Poftonam igitur glebo talis duplex’

motus fuerit. imprefus, quaeritus quomodo is deinceps fit

pro-

s s T aa
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prdgi-eﬁful-u-s;_ ac primo quidem ftatim duos cafiss notaffe
ivuabit, quibus globus enndem motum- impreflum perpe-

tuo-effet confernargyys Alter feilicet cafys tum Jocum has
bebit, quando celeritas progreffiua ¢ fueric nulla, fimnls

que globus circa axem verticalem BD gyretur, itq ve hoc

cafu firerit ‘BE:f:o; quia enim tum nyjla adelt fric-
‘tio, globus perpetuo in codem loco gyrar perget. Alter
vero cafus tom ]ocum_'habct,—, quando 4Xis gyrationis fue
It horizontalis jdeogue angulus § = 90, fimu] vero infuper
e=e¢ffn.f, quandoguidem hoc calu fritio pariter ceflat,

Reliquis autem cafibus anjbus_glcb%J—Sﬂbﬂ‘nitio per ali-

quod tempus ‘motu -inaequabili feretur, dum tam motus
- progreffinus quam gyratorius continyo variabitur, hocque
temporis internallumy | repertum eft
.—Ef‘“’\/(‘?t’—ﬂfé’fﬁ'n-f'ﬁ'ri.f)—I—Effffz'rz.fﬁ) |

in minutis fecundjs cxpreflum, fiquidem & denotet altitye
dinem, per qam grania vno minuto fecundo delabuntyr,
Vnde vninerfus globi motus fponte. jn duas partes diftin-
‘guitur, quarum priore motus erit inaequabiljs pofteriore
vero aequabilis, ‘ |

1. Determinatio partis prioris, Elapfum nuné fie. -

Bb initio: tempus ‘quodcunque indefinitum —; minutis

Jeeundis expreflum, quod autem minus fit quam limes-

modo affignatns- o - ' '
Oaviee—ng ef fin§ finch 3t £ fingz)

T Welaggy b, .
hocque fempore tangat globus planum horizontale in pupe-
0T, ex quo ad redtam fixam DO ducatur normaljs TX
Yocenturque coordinatae. [) X — X, XT= Y, pro linesq
Lurna DT, per quam pun&um ‘contactys hucusque proces-
' : fit,
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fit, ita vt centrom grauitatis globi fimilem viam deferip-
Gffe {it cenfendum. Tum vero ponatur angulus quo- ele~

mentum, T 7 ad dire&tionem D O inclinatur = @, vt fit
4y '

tang.P= G
momento fecundum Tz ingreditur, vocetut tantisper — v,

i 4 X —— ﬂ}_.g. -— -
eritque 4¥ = col. Qe F=" fin. (]) Hos autem Va-
lores demum ex motn gyratorio, qul’ nunc globo conue-
nit, determinari oportet, quos mox exhibebimus, poltquam
fcilicet motum _gyrato'rium fuerimus contemplati. Hunc in

,-ipfa autem celeritas, qua centrum globi hoc

. Tab IV.
Fig. 5

ﬁWﬁ@tmﬂ‘tefrﬂiﬁ%gl{abusqslanogLT;iriﬁ[’t_ens, plano

verticali MZN'T, ili qued in ftatu initiali confiderauimus
parailelo, ita vt circulus M Z N T _hemifphacrium  nunc
nobis obuerfum repracfentet, in quo pundom O fit polus,
circa quem globus nunc gyratur in fenfum MZNT
celeritate angulari =u. His pofitis ifta motus determina-
tio ita fuccin@e proponi poterit: EX clementis ad fta-
tum initialem pertinentibus colligatur angulus &, vi fit

. __ effinfealb
tang. é‘ — ¢ — £f . flin.g?

b IV, ex eoque ftatim pro motn progreflion oritur

Fig. 4

DX—=X=—c¢t -+3gtrcolq,
TX =Y =20gtifin g,

vode colligitur celeritas fecundum DX-iX=¢t2dgrcofd

—dtr
et celeritas fecundum X T, fine iX=20g¢ fin. ¢, hincque
fir tang.d)::;ia—z%-'-;—’,fl}—,i_?, et ipfa celeritas progreffina

‘v::V(eB++5¢’g“0f-z++55gg“)-
Pro mom antem gyratorio circa polum O quacratur an-~
gulus 77, vt fit : ' )

tang. 4 = tange. (; ~5 -+ %%5’5’

hinc~
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' ' ; 1—--. r. L] e 3 . ' B
hineque porro quantitas =l -eritque. pro-diftanely
imm's’_’poll' O a pun&o globi fummo Z, tang, Z O:e—;—ﬁ,
ipfa vero celeriras anguolaris g —— V(g9 4 cecor f), de-
nique -erit angulus M 2 O=¢-—- 7. Sicque omnij; quae
ad- motus determinationem requirantur fupy definita,

1V. Determingsis Pattis poferipric, Iam notanimys
motum aequabilem incipere elapfo tempyge -

P =82 Yo e —seeffin f fin.h - EEfF fin, f2)
L 25'g(r.:a—+-,r'n it

-4Qund4‘iﬁig() hic valor loco ¢ Ihbﬂrituatur, cdm'dinatac X Tab v,
¢t Y dabunt pun@tum: ip curaza D T, guod g; K, vbi mo. Fig 4.
tus ‘aequabi]is_incipicr. Introdudte autem  angnlo ¢ erir

- = 88 f i fepy i tur i
tempns illud 7 — T W ewiy7rme Yhi noterpy fin. 2

— __aa&ff'r‘r.-.fcof,bﬂ[,_g’__eff———q_a‘e'fﬁn.fﬁ:._jl
— ¢ - e A e = @& 4 rf ?

et celeritas in dire&tione L K

_,____aaefﬁn.f-—-ecos.[j

+ Pro motn auteny gyratorio- deinceps fequente habebimys
primo . R N S
—_—n I3 £fin | eafp
tang. » — tang. (¢ — b — T
=200 gk :
—_— tang.ﬂf. €lea -y ryTang, 2 L
vnde innotefcic Pro noftro tempore anglﬂus‘M‘ZO;:Z.—q.
Porro VEro” pro eodem’ tempore, ypi contactng fir iy punc-

to K, celeritas centr inuenta et | , B
— 1 z8ae bpyl e - ath k- o
*-'D"“'V'(”_’“ ¢a~Fr +(aa+jf)’)’
Inclinatio  gutem dire®ionis motas in K ad redtam fixam
Ada.dcad. Imp. S, Tom, yI P, i1, T DO
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DO, quae in genere erat @, nune fiet
aakfing .

tang. Q= ;posn Frak@’ |
ynde cognofcitur motus progreffiaus, quo globus poft hoc
tempus vniformiter progredietur. Pro polo autem EyTras
tionis O jam vidimus efie asgulom MZO = {— 13 praes
terea Vero inuenimus tang. Z O = o o jpfam celeris
tatem gyratoriam: , : | | |

g — Jlee ff4reenaf fin.f finh +egat fin.f* -+ £¢ (aa Y cof. i)
— ' Taa+if

“hunc ergo motnm gyratorium globus poftiiac —perpetuo
conferuabit. Cum autem globus ad hanc yniformitatem,
gcruencrit,‘ erit eius vis viva ‘

____M(eeff”_;.,Eeaafﬁn.fﬁn.r;.q_eeaa(aa+ff)cof.f¢)-'
— = ~aeI7 AR

 quae. deficit ab initiali quantitate
Waalee-——2t ef fin.f jinh A-E&fffin ) . M2 ak ke
L T A = R
ybi breujtatis gratia pofuimus o
Lh—ce—2eeflinffin§-t-e ef ffin.
Pro hoc moty vniformi notaffe  junabit fore angulum
MZQ=E&— =090+ ®, tum vero o = fsfin. 5 qui=
bus ergo formulis conditio motus aequabilis contineturs

Additamentum.

Practerea -cafus hic imprimis notati dignus videtur
guo globo initio nullus plane motus progreffiuts foit” im=
preflins, ita vt fit == 03 fom enim erit tang. §= — cot. §
ideoque & =90+ et k——ef Qo f: tum vero pro via
defcripta erit X =dgticolg et Y=3gttfing; vode pas
tet, hanc viam effc lincam rectam ad axem D Q fub an




4»%_'% J T 4‘7 ( 5:-{:%:-.

gulo = ¢ inclinatam. Praeterea vero erit S

- weofl Q—0» og: cof. & et vfin.d— 23 gtfinds
vnde colligitur tang, O =tang./ ideoque P=J = p0°--§,
tum - vero ipfa celeritas @ =— 2d g+ Drinde pro motu .
gyratorio erit tang. 7 = tang (& ~5) -l-:‘z——%%—}. vbi quia | {I
Z—5H=90" erit tang. = oo, ideoque v = go°, confkquen- - 2
ter angulus MZ0O =¢ — 7 =b; vnde patet, polum gy- _ W
rationis O perpetuo in eodem circulo verticali manere. .
Cum igitur fic

% cof, S=ecoffetufin,riet
colligitur L : | o .
— 23 - STzgfriey.
tang..r___if_gjf-f et ¥ =V (cecof. f - L22EH 11 ),

f finf taafimf
T EET o 7 E:
Q=& =90°+5. Porro etiimnune erit angulus MZOczh,
a _— qa ! : :
at tang. 5 — a7y ang f et
g — LY@ fin. f2 4 (a0 4= £1)? coff?)
oo 88— fF ®.

|

= _Eaaffing ‘o E . . natietite
= 7 quo elapfo erit v — a7 ry Inancte L-

hincque motus inaequabilis durabit per temporis fpatium . .
: : L.
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