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xerim, mirpm non-eft, i etiam reliqua phaenomena experientine non
fatis refpondeant : etinnfi cextus velocitatis geadus, ad perennitatem gv.
tationis requifitus, experientiac maxime fit-confentanens.  Verum in-
geny fine dubio diferimen deprehenderetur , fi formulas differentiales
inventas integrarenids 3 atquie-ob hanc ipfam canfam ifhun boran fi-
feipere haud operae effet: pretium , com cae fam fint complicatae , ut
per logarithmos et arcus circulares exppdiri dequeant,  Ene autem ad-
hue magis proditurae effent intricatae , fi in arbine ncn omnin no.
menta inertia¢ inter f¢ acqualia flatuerentur, quociren etiam hoe argn-
mentum non attingam ,* quoniam principia flabilita his allacis exemplis
fatis font iliufirata ; fed'putine nberiorem ipfius Theorine de motu cor-
porum rigidorum explicitionem in medium afferre findebo, Etéenim,
quae hactenus funt radita, totinn gpus ‘abfolvere videntur , tavhen fi
inde effechun virium guarupicinque definire velimns , methodus ante
praeferipta nimis eft operafa ; dum prio axem, circa quein vires cor-
pus, fi quiefceret, converters inciperent definiri, tom vere hinc varia-
tionem axis, circa qiem-corpus acty gyratur, et celeritatis angalaris
determinari oportet : ex quio nitthodmn perfedtiorem magisque ad

ufum accommodatam proponam , qua deinceps ad invelligationes .
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celeritatis contri inevtize 1 fecunda variatione directionis centri ine
tioe : tertio vdriatione ccleritatis angalaris circa axem gyradounn pev
centrum ineitiae tranfzuntis, et quarto variatione ipfius axis gyravon
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cubus AT , BT, CT., qui-illivg reftae YT inclinagignes ad hos axe

metiuntur., obtinebitur e T e e
cel. fec, 1A = g /ffs OL, 29fAT 5 gelifec. JB =% fn OZ.cof BT
. et cel. fec. IC = & fin OZs eof CT,
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Tam qnia arcus OT eft pariter-qwadrans , - ex triangilo AOT e cof AT

= cof AOT. fix AO = = fiy AVUZ, fin b.O ob TOL = go° Simili me-
do efi o . )
¢sf BT = ¢of BOT. fin BO = fin BOL. fin BO
¢of CT == eof COT. jin CO =fn COL. fin CO.
Atob i AL fin AOL = fin QL s fn OAL erit .
fin AQL, fin OL = fin AL, fin QAL fimilique modo
Jin BOL. fm OL = fin BL. fin OBZ et
i COZL. fin OL = fin CL, fis OCL: unde fit .
ccl. fec, 14 = u f AO, i AL, 4 OAL - ..
cel. fec. 1B == 2 /i BO. f BL. £ OBZ
cel, dec. IC = g F CO. £ CZ. f.OCZ,
Tiem vero eft
f BAO = eaf 110 eaf RO
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argo fin OAZ = L% a“ 2 \wﬂm Bo.cjc

ideaque celeritas fecundum IA
{imitigue medo reperitur

= 8 (eof BO, cof CZ ~ cof CO, cof BE)

celeritas fecundiim IB = g (rof CO.cof AZ — cof AO. ¢4/ CT)
celeritas fecundum 1€ = & (20f AO. cof BZ — cof BO. eof A7)
uae per r multiplicatae dabunt celeritates elementi propofiti : pro qne

mncoﬂ&ﬁ.nuo axibus_principalibos parallehe ponutir x|, ¥, z, eritr
af \L=2x: r ¢of BL =y et ¥ cof CZ = z: quare ob AQ =a , BE
=§€, CO =1y, erunt elementi propofiti celeritates )

cel, fec. IA = x (2 cof € — p 00/ y)

cel. fee. IB=y (xeof y—2cof &)

cel, fec. I = » (y eof & — x40f §)

PROBL E,m.m. 86, -
792. Si corpus rigidum gyrstur”citcaaxefy quemcunque per cjus

centram inertiae tranfeuntem data celeritate anpulari, invenire vires
‘elementares , quibus fisigyla- elementa follicitari debent , ut elemento

temporis dr taus ipfe axis gyrationis quam celerjtas angulacis datas fub-
cant variationes; LACMENR ) I

R
. : SOLBTIO
. RIS SN 1. e :
Sit T centrum inertisd corporis, ejusque axes priacipales IA, 1B, Fia, 103
IC, gyreturque corpus cirea axem quemeunque 10, cujus ad quemli- °
bet axem fit inclinatio AlO-== a3 BIO =§, CI0 =4, celeritas an-
tew angularis fit = # in fenftm ARC diredla ; quae quantitates tem-
pusculo dt crelcere debeant fuis differentialibus da , 4G, dy ot du, ad
quem effeélum producendum vires elementares neceflarias quacri opor-
teat,  Confideretur elementumn cobporis quodeungue M in 2 fioum,
pro quo fint coordinatae axibus principalibus parallelae IX = x, XY ==
¥ s YZ =2 vocenturgue vires ad ejus motnn pracleriptom efficien-
dum requilitae ct ?EEME: axes principales refulutne Za = p, Zh== g
et Ze=r, Secundum casdem direcliones ejus motus refelvatwr , po-
naturque celeritas fecundum Za = #; fecundum Z6 = v et fecundun
Zr=: W, akque comn ex primis motws principiis it
agpds agqde 2grdt
du = VTR dy = i der z= ey .
Yu VIILE
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vi e eruats
b @dm.n_wn»unmwh .dedM . _ dwd M
r= umnumm“_ zgde 7 7 T agdt” L
Verum in praecedente problemate celecitates termms v, v, W, itain.
veniinus expreffas; nt fit; :
s=g(zafC— 70/ ¥);
(y cif a — & cof B); o
quae quantmm angeantur tempusculo dt com ex Au:a_:r.ﬁ.m litteraram
%, a, 5, 7, quae ut data fpedtatur , tom vere naonm_nﬂﬁ.u:_ X9,
2 judicori oportet. At harun differentialia dx, dy , dz exhibent fpa.
tiola , per quze elementum M tempuscnlo df transferetur , ita vt lit
dx = udt = adt (z cof §— 3 eof ¥)
dy = vdt = gdt (x éof y — z cof &)
dz = wdt = wdt (y cof o — x cof €). .
Unde differentiatione rite inflituta adipifcimur:

dn = d (z cof C—p eof %) ~ .m.nuaﬁ ¥ c — Ay f¥) + wk

(weof € —vafa) (xdy i —2da ) 4l

r

T=% nxm&.u. -z tof nu..m =y

& =di(xcofn ~Z¥[a)~ =&
Cucof y —tocof a) L

dw=de (yefg—ncf € — ¢ Epdafia— xd fiG) +uk

. Cvefa—uef€.- T -

Cun vero fit cof a® - cof 6* + eof 3 =¥ idehiic sof a® + cof G2

Er®y cof e+ cof 92 =/ C* erigf ©* F.cof p» =% &*, hae formubse

abeunt in iflas: R £ AN
cof ¥) = 62dG 1 tyupdy Ly + wh

P

du==ds (2 cof § ~ y :
t (yoof mcof G4 aeif deof y Sux ffa*) 5

i dv =4 (xcof y~zcof &) — yrdy fiy + vzda f e + vwht
(zoof Ceof y+ xeof abof C~yfiG*) -
: dw = du (y cof & — x ¢of €) — gydafia + sxdB A + vslt

(% cof o cof y 4 y 0 Cocof y = 1 fi 32) o
ex quilus vires quaefitac elementares- P 4FT innotefennt , has feili-
st formulas per M .
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multiplicandeo,
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793 Si igitur ungula corporis elementa a talibus ternis viribus fol-
Leitentar, dum corpus cirea axem 10 celeritate angulari y gyrator , e
lapfor tempnsenlo Jdr ) celeritas angnlaris » augmentum accipier = da, fi-
miigue axis pyrationis refpectu axium principalium I3, 1B, IC i

) variabitor,

agds

1.

feorfim evanefcere,
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variabitor , wt anguli 2, 6, % fuls differcntialibus de, dG
H_._W_....uﬂ.nz_n.-
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794. Quatenus vires contemplamor idem corporis clementum 4M

follicitantes , quantitates x, », =z in his formalis infunc + tanguam
conflontes , quoniam iis fitus elementi refpectu axiun principalivm de-
fignatur , qui femper manct idem,

COROLL 1.

-765. Sin autem #b hoe elemento ad alia tranfife velius, vires ea
follicitantes invefligaturi, eaedem qinntitates x , y, z erunt variabi-
les, et reliquac &, 6, 3, # cum fuis differentiakibus tanfjuam con-
flantes {pectandae : quoniam hae pro ompibug corporis clementis 20
dem inflonti manent caedem, . .
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795, Quare fi vires omnia elements Tollicitantes in unam funumam
colligere velimus , hae tontum formulae: fxdM ;- [#dM , et fz4M in.
tegrandae occurcont 3 quaram differentialia‘cum evanefcant , ob I cen.
trum inertiae corporis, patet .hanﬁ-. omnimm viriungg , item ¢ et 5
' S¢H nmu.uh o N,

797, Quia fummae ownivm vifi@m p , 7, et » evanefount; quod
femper evenire debet , quamdid:&fattum inertiae in quicte perfiftic,
sarum offectus tantum ex eirwn” momenitis:pfi dijudicandus 5 atque ali-
ae m__»nusn vires n&n_:.&oamzs liabentes & htlen: effedlum producent,
dunmodo illis mnmm:u_au.-.on contrariae in.céntro inertize applicentur.
Verum hic non fufficit, ut vires idem habéant momentwm refpectu uni-
us cojuspiam axis , fed necefle 'eft, ut refpectn omninm phine axium
eadem momenta producent ,. alioquin non pro acquivalentibus cffent
habendae.  Hoc autem evenit , dummodo pro tribus axibus principali-

bus eadem momenta fuppeditent , id"quod fequente propolitione ex-
tra dubium_collocabitur,

PROBLEMA 387

798. Dum corpus rigidum circa axem quemctnque’ per centrum
inertiae tranfeuntem data celeritate angulari gyratur , definire virium

Va2 mutiviita
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momenta refpédta trium axinm vnmﬂ&mpmna s a.:.&:... tam ipfi axi gy-
rationis quam celeritati angulari data' immutatio inducatur.

SGLUTIO. .

Manentibns pro’ axe mwnummbw 10 ....wump_mm AlQ = B..».w:...u =G,
CIO =¥, ciréa quesnygorpus jam gytetar celeritate angulari # in fen-
fum ABC ; Baeque quintitates tem uscitla 42 _\._Emnna:n_&:w fuds cre-
feere deboant ; confiderentur pro-elemento corporis quocgngue dM in
7 coordinatis 1X = x , XY =y et YZ =2 determinato vires clemen-
tares ante definitae ©o- :
mumh\— e mc_..m”h.& ﬂ.. N. _ - dwdM
L BampEgyi BEgE g METE
ox quibus refpedtu axis IA orirur momentun in feafum BC
L dM o
=1y =4z =75 (ydw —2dv)
at refpeétn axis 1B momentum in-fenfun CA
: wdM P
T TN
ac denique refpectivaxis IC momeéntum in fenfum AB
.‘ Lo . AM .
= X gy = oy (Y — dn),

Tig, 103,

a2gde?

g agdt
Quodfi hic pro du, }_u , dw formifis ante inventas fub{lituamus, re-
pericniiss - 2 :
ydw—zdv=ds (3% 22)c0 G.M..Q cofC—xzcof ) zu (4 22}
daflat gXyde fic+ mkm.mu.‘., &Q Lo
+ wedt (.= 2%) ¢of Ceof y + xy-cofa cof y -
% emuﬂ% —y2 (fiy3AC)
i — xdw = du((xex +22) c0f Sy cofy — xy Caf a)— o % +22)
defictyzdyfivt swydafie ‘
7 g uedr 2z ~ Hx Yoof a €8f y + 93 cofw cof C -
xy €0f G cof y = %z (fia*—fiy™))
xdv—ydu = ds((x%+3y)cof y — %z cofa— yzcof €)— s(xa -t}
dy fiy +uxzda [ a¥ey2de [i€ , :
Fuadt ((xx — ) cof o c0f € + x2 €of € cof v —
. yz cof a cof y — &y (ff €2 —fia?)).
o M

inlicentur jun hae formulie per ——
Multiplicentur jam hae . per o

, ¢l per totaim corporis mo-
Jem

CORPORUM RIGIDORUM A VIRIBUS &c. 34

Jem integrentur ¢ quem in finem fint Mag, M, Mec, momenta in-
ertiae refpectu axinm principalivm A, 1B, IC, et cum fie
. ¥xdM =3 M (bb k- cc—aa) 5 fizdM =0

SppdM =5 M (aa+ 2= Wpy fxzdM = o

Sr2dM = 5 M (a4 bb— @) fapdM = o
cbtinebinmus terna virinm momenta % fpectu axiup principalium , qui.
bus effectus pracforiptus producifuls; Fita expreffa: - |
L Momentuny yirium refpectu .numum; in fenfom BC - . .

Mo, e o .
g Vs eof o~ saadar o+ e =) s 63 B of 7)

1L Momentun vicium refpectii axis IB in fen
.. (3

i CA
M PR " R
st e b dsaf Bz ubb B 0 458fig— i) i af « eof )
I go:..ﬂ“n._s virinm Fefpedty axis i fenfom AB .
rrrAGEL b — dy iy 4 3u(bb — aa) dt eof  rof B)
2e  COROLL X

o -

799, Ut ergo ccrpus citga :mnsmm?.,wmm._.: uniformiter gyretur,
terna momenta virisitob =B da= oy d¥=0, &S0, erone
_Mes(ce=bb n,.%m%\.wwd Mez(aa—ceYeofacofy
—_— ry £ Ady =-

AN R 22

ST A o
quac, nifi-axis gyratjonis ‘in mﬁ@anﬁ aximmn principalium incidat, non
evane{cunt, A,
- ) n,_ﬁ.un..mm _Q.r\.ﬁ... 2, o
goo. Simili mddo intelligitur;; quibusnam viribus fit opus , ut vel
fola celeritas angnlaris mutetuf , vel fola axis gyrationis ﬁo..m:o varie-
tur: foilicet vires, quarmm wohentrcum ante definitis convenisat,
hoz pracflabunt ; fi modo illiy aequales et contearide in centra ineriac
applicentur , ut ipfae vires pro cysmeftentibus habesi queant . ot
que effectus folis varum momentis debeatur.”

COROLL 3.

. Sen 8i corpus circa iplum axem principalem 1A celeritage rugu-
fari & gyretur , quae fuo diffecentiali dy dugori debeat . ok & = < e
Uun g ¢
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_.w = u\. = 90°, ad koc tanimm n&.m.nmr_ axis JA nnmamnmau monentius

= lllhuum i jam fupra invenimus
el —_— - - .
virium N.n.nmh ’ n—u.W. :M. =

i

dta

) - scHa JON. B

go2. Problems lioe haud diffieilius folute fuifer, i corpori prac..
ter motun MHHR.E.EE infuper .Mwmmau Smﬂn_?:_: quemcunque tri-
buiffemus , gui R.awﬁnn_bt F./3 nmmﬁﬁwmmavno :Emo variari deberet:
i enim centrum -inertise Watum laBeat quemennque , Qi wnnEum_.B
axes principales refolutns pracbeat celerititesf, m, 1, tewn uscalp'ds
fuis quoque &m.nwnbnm&ﬁﬂma pgendas , celeritates u ,

. § prosroliv igh

cerentur yirees,

res eX'moiu gyratorio natoy ) RQcecn
atque €X Larum incrementiz.palce yif®¥, quarmd aequivalens
per centrwin jrertiac tranfiret, pariterque fe haberet, ac fi corpus fine
ullo motu gyratario hune folum motumy progrefiivuny profequi deberet.
Quo id confirmatur , quod jam fupra offendimus, in tali motu mixto

It - 7

femper motum progrefiivun £ gyratorinm feparari, et utruingue feor-

bt -

fim , quafi alter non adeffe , confiderariac determinari licete. - -

PROBLEMA 8% o :

803. Si corpus rigidum , dum cifgde %5 axem TO data celeri-

tate angulari = y gyratur , a viribus quibnscungue follicitetur , quibus
‘ fif applicatae, determi-

fimul agquales ct contrariae ipfi centro inersis

nare tam varistionem axis, quam mutationsn celeritatis n__m:n_snmu cle-
mento temporis dt produdtom, .

SOLUTIO.

Colligantur virfum mow._.mnrn._a—:: moments refpedtu ternorum axi-

um Hu_.m:nmwn:::, corporis, fitgue

momeninm virium .u.m.. edtu axis 1A in fenfum BC =P

momentum viritm _..n_m eiz 2xis IB in fenfum CA = Q,

momentum virinm S—Wnamﬁuuw. 1€ in fenfun AB =R.
Mazietta autem inertine corporis refpecta eornndem axinm fin. ut ha
cleavs Maz, MBb, Mez, Quad i jam corpus gyretur in fenfmm
ARC celeritate angulari = @ ciren axem 10, cujus ificlinationes 1d ens-
“et.- axes principales nune fint AlD = o, BlO= 3, ClO=1v, hae
g uantitates tempuscnio 4t lequentes muiationes [ubibuat,

uﬂ_..._mu

e

Maa

CORPORUM, RIGIDORUM A VIRIBUS &,

eepdr i 213
,.wﬂn. =dyc0fa—udafi at =2 godt ¢of & cof
se0de A aa ! ¥

155 = mmna&mlmmbﬁ Bt == it ¢of w cof 3

agRdr __ iz - Bhe—g

e duiafy—udy fiy i+ =2 vl cof w cof B

e quibus une._mmo_._.m_unm quaternae incognitae w, & i

pantar » quoniam tantum pro tribus H.___mﬂ habendas ob WM\.M»E_ hnnﬂ““._m_m

w.a\. M _n.dwn... Cum .m\“:s m.;f faofatdBfBofBrdy ool
- A prana per cof o, i ' i

m_mnnn—_m.- wnom,,_mmm mmmm.":&mw%%a Pyt e/ tecta per ayf sy mali-

] wbit 3
L Adwemgg §8—aa - :
TR T xudt cof acof B cof =
. Peys SR Reyy |
P as LY e
........ﬁglm&.ﬂ..i.w.?:&fa& Y
‘ mu aﬂﬂs, — swdtcofa cof B cofsy + wlw._.m,n
Peya QRBY goy .
. Nag b9 T
quo valore fubflitnto mm“mnneamnw-. hae nequationes:
o&—n .
2da i @ = == wudlt cofBpofy (14 ﬁ.:lqnwﬁ_:}_w,:% %)
RV " ko ce
sgat 7 QeofacofB Reofucofy  Plia
7w +¥le;..mm1
tmm m = hh_ll.hn,., .mﬁﬁ ’ a..ﬁ .@thu hﬁn.ll@&v
B8 =g wdbeofu cofy (14 === 0y )

e, Pierears

bbwian . aa kb
Ewu\-\m.ux = —— sidt nﬁ.&«_a\ﬁ A_ + ﬁnnlﬁwmnlmumha\wxpu

, L wﬂmwgﬁm cofiy - Peofficofla O fip? v

M

: . ﬁ.ﬁ%ﬁ&v\%\& + m\nﬁwg_ﬂml a_mu\nM.

i . Ff7] , bb €

¢ prima illartim Aeqiationnm per aa cef e, {ecun /

: : | : ecunda per 8 ecf 3, o
lia per e cof ¥ multiplicetnr , eq5 addendo cmmo:_u pEI G R

R
M
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(Pofa+rQeofB+h
bl cof B+ oe cef 3*)
-z (andafiscofetbhs

-

wae per 240s
R Y

Qrof B+ R eofz)
quae n_.._nmmsm exprinit COTPITIs VOB Y
COROLL

gny. Siigitur, dum cirea axern q
eranfenatem gyratr , @ “iribas quibus
fiones momenianeae tam in fitn axis gve

o (50 cof ® L bb cof B2 404 cof

eof v) =

mmq&\m.xmmxmwh;w

Ay mubiplicata et ex altera parte integiata ant

=g .,ﬁmmuw {(Frofzt

%

quemcungue per cehiiin imertine
cunque follicizetur , binc ¢
ationis relpedia axium priacia

linm, gran: in celeritate n:m:Hmmw.mmﬂmmﬁmmmmﬁﬁo

COROLL

ac¢. Sicorpusa nullis plone viribus

2,
extersis follicitetur 4 axis gr

» e * it B
pationls cuut celeritate anguiari ita varianits, ut fit: :

{rembyfza—cr}(obonga)
1 du= -

aatbecr
H, dafia=

ece—b54

aa

WL dpfip=""" vl cofadefy (4F

wds caf eoofy Q=330

mm.@, cofw cof B cof »
nan.lnnu.ﬁmm.lnnu h@« &.v

(hb—aa)(cc—"8) _.&m,v

ages

: —aa ce—bbfaa-—c6) .
v, n&%wni wdt cof e cof B(1 +8 kt = eofy?)

e

g.elh

er vis viva Muz (e of A+ b cof B2 e cof p*) perpeiuo et

conlians.,

COROLL 2

a6, Sicorpus quiefeat, ut fit y =0, ex momentis viriom P,
_Cta v nm principaiium fuimtis, axis, circa guein Corpus §

(8]
bt §
prinnm

a1t incipier , ex his aequationibas definictue :

OeofncofB  Revfacofy -
#ﬁ —_—
b €
Peofe  Oenf8
(Lere,

aa b

Plia? . P
=0 fon -=—
A P

Reofr
£

= nE\n.

Reof B ooy
- IalIIdl‘l‘ll

ae tempuscilo A
. z2gd
o =

PR

P . I .
ot mn hoe erge {ole deablamate du
pra per mulias. simbages wagno ishore
nifi primis metus princ
iz, Itateum fupra, dedlFe "

fanus , hic ifla dercrasimtio nfinw cosalls
fponte Snzit @ evjos confenfis cug faperic
ac e mmbiguitas fgni radicalis moram facefae
rationis IF angulus AlE = o et snpulus BIF
A — 1] - . .
Es:mu n_m_\\.mw..ll.mﬂﬂ cof mn».@ m_nt_ =446,

— e

. .m_.g cof @
autem vires follicitentes ihi fne VP =0 . VO — 0
aagnlo AlV=Jd et IV = &: i vivien

ecit gantg § = et pang 6 =

L erie hatam v o
e ’
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axis 1A in fenfom BC ulmw&.ﬁ ~quodihic: nobis el By

womentum refpech nuw.www.m: m,.ni.ﬁ. v
bis et Q_, et momentpteipeit
Pbfgd, um:om hic _uoEm. efBs: Quik
»wn?_wn_uwﬁcw .m_.o‘m?mh. .‘uumw_mﬂnmm.w

 eeii Vi e wwes

1.
Deinide, etiam quae fifpfa de
rii . dinn corpus aAollis vi
lem gyrawr . fier nimisin
tis virinm mol sP=o
coroll. 2. afiendimis. €
sum corpiis infuper a vir
tate eodeimgne labore:feli
pite a priniis mu tus- prir
N rigidornm et
num»ﬂ%w—m_: —..-\w_ OFUin:HeL

‘808, Cum autem’
quagsin momenta efpecla s

o .-

omnes snguli ek caléulo éli bt .._mnn.v_m_,uu..,-_m@_._".
surpornin rigideruin his sribd mc—,.i_‘_.r“‘.h.wnm funplicibus contiiebitur:
dx + mwmw .v....u i =
b+ LS a
&+ tﬂ.....&_ By dr = = ’ ’

®uare fi corpus a nullis viribus fallicicétar, flaim colliginius g xdx 4

_._w.&&v. + oc2dz = o few gaxx Fbiv. .

ex

agH.  Tum vero

CORPORUM RIGIDORUM A VIRIBUS v

o g
. 347
oo gn 2o, dade  (EombBly L. .
ex biuis J¢ ”w%umo erit ik = aﬂ...u%&.a idvoquie integrands 2.:..;;
AR = &u‘.ﬂ._.‘.hmmp.. . Quare 4 initio fueric x — Ay p= 1
. ; ..i...qm.w. . s

e

}aaXia=B «m.q. 35 —Cha

bichitur

Bxx — Bpy = AU = BB ARSE. €52 = Ayt _ @2
a.mw.mﬁa_.ma: Vs Fdes— a2 pogn

= A A o' et z = rc "
Quare cum {it bknmn@u dizsoft - :
o o dr ...h., X ) AdHTRE )y x
T T A A2

.»u.www.n%xr.l..kmw&-nm..u
= &y L0 ug Nfﬂ.. . arAimL h . §
rat, fatis expedits eft. E_uEm.m P ﬁa%m L e elliae creave

ficque etiam hoc .

c i - .H_ & e_..w...u.;h-j)...amwm%i “..7.. n‘.m.m?. ..\ L
- B sempusTnovegings axem gyrationis refpeciu
2 ‘ {palingy ) m, Epléttats - angulari corporis .circa hune

asem; definire ad quedyis tempus fitnm axitin principalivin; cef
fpati abfolue, 5T . - m N .w% - _nmﬁn.m._
¢ en U SOLUTIO;
w5 nm,.__ﬁvuq‘mo.u.r._.a._._.aﬁ mwan.,@_.s,.mn».m_wﬁ%m:w“ in enjus eentro F
VeFlelur corporis centram inegtiges L, 31 eaque affumatur civenlos fivus
Jinaxlinys YXVY, in eoque punidiy i 7, :qud- fitus sxiom princi-
:idem elaplo tempore ¢

. L3 s

Jalium quoyis- tgmpore refergtur, )

-relpoundeant corporis axessprineipales in ﬂm,.ﬂ.&sscz: pundtis A, B,
C, a quibus § ad Z dycantur dreus circalufum maximorum | e.:nn._w::.
WEA =1, LR=m b LC = #, ium Vero fint anguli XZA = A, X7.8

. e N . Qe .
z=pet XZC = ».' Nunc shitem reperiatur axis gyrationis in O, ur fit

AO0=a, BO=Let CO=4y, om..n.n.n*:n_: “sorpus gyretur in fenfium

ABC celeritate angulari == # : temppsculo ergo 4t polns A vertetur per
accolum ‘Ae = wdt fin &0 , ‘exiflenie Aa ad arcum OA normali, jta ut fit

. Jin BAa = ‘LB cof Bha =.2L%. .

. jina . Sine .

At ofi paaAm . Sofn , cofm ’
At eff 5 ZAB = - s eof TAB = ..uﬂ.l..

uirde _colligitur :
Xx = r
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cof Beofmereofycofn izt cofpofon<SiofBeof

’ = & col L ng=
R v R
Ductu jam ex 4 ad accom ZA mn_”“mm__ummw )
LI
=, w———" foriofrmr — éof1cof :
A T W AR T
. R A )

2 = —dletaa=—dNfl . g .
Verum eft Ae ¢t ag dafi . %ﬂ%_ﬁwﬁ- differe a.m»—?i
A Mwe e .t

ideoque hinc et ob analogiam feghientess
valores: : - N
A fnl =ik (o B
Tt Beof

810, Si ponamus 2 cof & =x ; snffeyet 2 h\.v.“ .u_..m: fit

ex momentis virium, follicitanginmyP, Q' R, - o o
. . ee—=bbe T .“.mnm....,m»....,““v.w.m.. ad—cc _ 2g0dr
s + Iaul.u..m.u% =0 mﬁ.:w_.i._....lnwl. xadt = TR
“$d—aa " agREFT
‘.mn - e ﬁ.«i#.uu &mm 3.

: [ TR SR L

fequentes aequationes adjungi oporfet, O &
e n.w&\: .ll,.Lm (roofn I..n..nmh ..@.nwm &u.mm.\a.ﬂ dt (zeofl—x cof s
dnfin=at (xefm— yiof)

B=—_dt{yeofritzefn); dpfmr =~ dt (zeefn
- i + x oof Mw,u %. hﬂu Hmnv&h.h%m ...M.xu +y eof Sum
COROGLL 2. - :
$u. Si porra ponamms cof [ =p; aof m=gq, of n=r, pofie
riores aequationes has induent formas ‘ob pp 4 g9 + 17 = 1:
Aptdt(yr —=q)=0; dgdi(sp — ar)=0; drlt+ dr
g — =0 2

CORPORUM RIGIDORUM A VIRIBUS &,
N T (T Do
Pt =0 R

drcepdrg) b T
HHMWHER% +¢m»”_mena : ; . un_sm&m&m_a ek pdp + gy

dpfmrtxp),.

P

P W.M+~.1 = 0, Awt +
T %

g12. Etfi hic v—.cw_nﬂm.mmmmm,%m. s, quii jam effet folatmny, fe-
Gavi taren plesninque amba probleninta ‘cotljuitgl corumaque refoly-
tiodedh fiminl inflitni " opg ﬁ..w. unidhiiofdquiin praecedente capite
denotu tuchinum’nfo vendly Hacbdilicet ambotum froblematum con-
. " - M T L o - 3 :
junctio neceffaria eft, Giihdo vired¥Slisitintes 4 fitu corpori¥ abloluto
wnumm_: >_quod quidem; fi"yires extémae affiering, femper contingere
olet,. His igitur cafibys , fiomentavirides P, Q, R sgeus 4, m, #
& fortalle etiam angulos A .u.....:fﬁmnwna.f.nw ut Binnes aequationes
coroll, 1 .awrmmam,ﬂ?_ _.maw
e

., mnum.m.nmnrﬂ&..wﬂ...Rd_uab.&u:o:_m&mw
queie’ . Qvodf corpus ¢ mofe progielfive faratdr , fieri folet,
uEVires &tiam ab éo pend ‘BQuo formufs mivtam progreffivui
involventes fimul ad reli

qhas adici oporeehic_, quibus. cafibus folutio
maxime complicata nnmwwnﬁnw_i.vﬁmmmﬂﬂm.:_ﬁ his- problematibus expeii-
ditis problema cuerale dé bt ihero-vorporum rigidornm a viribus
euibusmunque o__m.nmwnmauﬁmw«u.‘mmm%nrmonn&:.__m.
© PREETEM 4 oo

- 813 Si corpus _.mm.mn_..a.-,ﬁumma m:o.:omoﬂ&i:n projectum dein-
ceps a viribus quibuscungue follicitetur |, guarim actioni libere obfe.
qui queat , ejns motum determinare, D

b soefvaro

sduod primo ad ejus motum progreflivum, fen motun, quo cen-

tim inertiue promovetur, attipet”; is per “eadem praccepta, quae
pre motu pundlorwm fomt traditasdefinietor.  Scilicer tota corporis
mafla, qrae fir = M, in ejus centro inertiae ‘colleta concipiatur , ac
fingulis. mowentis omnes vires , "quiihiis corpus follicitatur , fecundum
fiain quacque diredtionem ipfi centro inertine spplicentur; vt habeatur
cafus pundti , cujus antem malla Anita eft cenfenda = M, 7 viiibus
follicitat , cnjus propterea motes per praceepts fupra tradita dererizi.
nari vel fadteny foviuniis analyticis expriini poterit , aulla habita ratione
Xx 3 Nt
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motus gyratorij , quo interca forte corpus circacentrum’” inertise agi-

retur.  Tuim vero ad- hunc; i ifpveltiganditin-3” Prios “matn pro-
greffivo penitus fepofito , - centryup inertiac |

! atquiefgens confidere-
cur 3 ac prigio quidem Eorparis tepnizaxes pri

.&mm.nuﬂ.@nnaz:..ua._m
¢x centro inertiae H.m.n.m.m_? i<IB, 1B ; éonmuque refpeétn imo.
sdnsﬂmm:n_..mungun, Em.;‘

jmmobilis circa centrum inertighag afctipta, in qua fam circulusins-

quibiis cognitis. {phaera_goncipiatyr

ximus ZXVY quam in ¢c plinch xum affumatar ;* quo fitus cor-
poris m:oa#.».ﬂumoﬁo referati ¢ igit -claplo - tem ¢ te-

neat corpus ep motum. gyTatorivnf s
quo axes principales r pondesnt i

€ quadrantis-interyallo £ {e. invl

{ent¥ ponatur 3 woo e

arcus ZA =1, ZB=m et Z

anguli XZA'= Xy XZB= 4, X

qui quomodd a fo’ipvicem. pendes
ek

.. ‘.
Forro NWn.n,..m—,.. nuac COLpus LA
fum ARG, =atpro {itv hujos:
CO =31 atque hae &
panda; ut poiito £ = &3 P
confiderentur vires corpus punt (el
menta inertiae refpedin axium prine

moin. viriem _.n,..wa.,..m:mw_.,u

mom, virium refpedin’ari

in, CA=Q

mom. virinin refpectu axis TG 1n fenfuin AB = R, .
atque ponendu brevithtis gratiu @ of @ = x, ¥ eof § =y, et gétf 3
=1z, ut fit g =}~ (xx + 3y -+ zz}, fpra invénimus fore: 3

cc—bb . 2g Pdt
di + 5 Rl = Ty 4
- ad=—cr zgQde
dy 4 —p— xzdt = Mo -
bb—aa un.—w&u. . Tt ,
NN r_.. ec -.__.lusmw = huhn. L] :

guibuscur, pofito cof = p, cof m = g et cof # = r’, conjungantnr hae

acuationts:
dp+dt (yr—z23)=c; dg4di (ap—cr) =0, dr'ds
(xq-pp)=o
F:rs

OOw,.mOWGHﬁ. RIGIDORUM A VIRIBUS &e. 2351
iy th2d) .

“de{zroxp)

drt
redpp

e R
delxp 4993 o

. . petyg T 7 C

quze fi ira mﬂ..c—% &t integrari queant, ut ad quodvis tempns ¢ allignari

poffint quantizates X390 2, Py gats A, e, problona erit per-

focte folmom.  In his poilremis aufem aequationibus aotandum eft, ele

pp+49g+ rr=1, wade pdp + gdgqf-rdr=—0 ” tum vero etiain xdp

i s ’, “——cofn

= Gy odr 4

W.M.wﬁﬂ”&. =o. Uuum.u__m@ ?m... N = i of (p—-2)=

T a_.we__.“@n ?.émm josteang (v~ p) = % ) tum

Ayt et S
* SCHO,

- pu: 814+ Hatle vraccepta piBmoty,sorporum rigidorpm determinar:-
%M latiflime. patent.; neque- tanté d4motnm libernm funt aditricta:
Hﬁciomoniwmﬂn enjin corum ..:c.%.crmg:m&.nmﬁm five fuper plano quo-

m, fivejuxtaalia mon..mo,n.n.m:.,nommwm_ﬂomwp_:? five quodpiam eotuim
punctum fixum retineatus, ;+ quacflioTémper ad tralfita praecepta recuci

potelt.; Scilicet qua parte aliyd corfus gantingune , ibi-dabitur prefiio,
Maun.?.m—sﬁ.ﬂh.mnmaﬁs i

]

in~calenlnm intrgdudta; deincept ita determiinari
thef’, ut motis propofitigcondifipnibue confentaneus reddatur ; at-
que etiar Hoe Eo%o nau.r_wﬁ.:u cotporum explorghjghr. Cujusmodi iu-
velligatipnes -antequam {uféipiamus , cafim énr,..mm:. motus liher] ex-
pendi nomauin-m in quo motiis gyratorius girca-axem variabilem lo-
cim inveniat , dvm corpussa viribus, extegnis; follicitatur ; cujusmodi
Bsiotinea vi gravitatis , quippe cujus n_m..-.nm.zc et ceptrum inertac cu-
jusque corporis tranfit, non producitur]  Graviflima autem hojus genc-
tis quaefiio fine dubie in mew vertiginis carporum cocleftium verfs.
tr, quae autem nonnifi pofitis Aflronomine "Theoreticae principiis fu-
fipi poteft.  Conlenfy awtem omainm obfervationum , quas achue i
flituere Jicuit , compertum eft, corpora cacleflia perinde moveri, ac fi
fe mwituo attraherent , vel ad fe invicem pellerzatvr viribus, quae fint
inratione reciproca duplicara diffantiaram atque infuper is propor-
tionafes, Secilicer quemadmodum quacvis corpora terrmy verly groia
fimt , icz erimn wifoen juendam habent verfys cinnia corpora co 01
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qui eo major cyadat , quo _.ﬁ.mmwm .mr...aE.E:._ m.%ma xm_.mw.._nﬂn:n_w :.E.
ue ex his viribus wmnoan.ws.u. m..oim w«om_.naq_: corpgrum cee le »nww
mn::ﬁm folent , quac inveft gatio cum ad motus. wummwommin fis refe-
renda, Hic mntum in momis gyratorios corpipeint” coglefl —mw. n_..nwu_.“..”.
s 5 gued .mnmznﬂm.ﬁ_mwmn..mmwmﬁmhﬁum Em@nzn.mmﬁ.. » ow .
flare” ﬁem.uw_o..u ut; %.bw..osoE_» i u._ﬁq 4 .m:.«.u.\_ﬂ»..m.—.ﬁﬁnm fa "incr Ehb .
fit sonfecntura, e 3

Lol

DE MOTU -GYRATORIO SEU-VERTIGINIS
© . 'CORPORUM:COELBYTIUM. = -- -
PROBLEMY Iy -

815, . i corporis rigidi fipguli ¢l %.ﬁﬁ:— .
uod ppodtuni’ F viribys ; “quaefint trdeoruh ¢

-

antiariufy ab'eo prndigfdivifac’y degeiis
refpedtu xium’principaliisn ‘corporis, ¥
SR 15
Sint1A, 1B, %
¢jns momenta iiérdac
rium 7 eentro inertd

4 b }- : ﬁ_—Hﬂ Bt s
catporisTdiftanti o ...Im.u ﬁ:maMB.—%mar
saxes princ 1lc@SESpris fit inclinata, utiintangull AIF =7 ; BIF =9
w-c CI¥ ﬂw 8, hinc. iTo ex F ad planum 'AIB perpendiculo:FF, ot ex
E ad axem 1A normali EA, exit TA = £ §-ct EF =1

of &, AE =Fe
cof &  Vis porro fingala corpora ad panéium F pellens tanta fit, w
in diftantia = ¢ aequethr gravitati & in. dliis autem E?:?W.ﬁﬁ:ﬁ
dum quadrataearam diminnatuf. noﬂmmnnﬂ:m nunc corporis m.nwﬁ.mw.
tum quodcinque dM in 2, pro quo fint coordinatae ‘nu_w:m. principali-
bus congruae IX =x,, .mmﬁu. =y, YL =z, atque vis, qua hdc glemen

i cr - . . A
tum M ad punctums F urgetur, erit = 57— dM.  Tan haec vis refol

vater fecundum diredtionee axinm NM . .Nq_.. Ly, eritque
. ce(reof C=x)dM
wis fecundum Zgp =
vis le N.va Nmu.

vis fezundmn Zg=

conftanten :

ZF?

CAPUT XVL DE MOTU GYRATORIO *

. . ) ees{pea/flmzraln’ d
morm, axis IA in feiifum BC = (yed/f—zcoln, dM

His igitor momentis per-totum cor,
12, quae fuprs Ltteris P, Q,Rin

.
OIS

eclseofy — y)dM

Z#3
: . ee(icof) —~2)d)
A vis fecundum Zr = ( \E
‘ 25
. - . o -
atque Linc erunt monieita iftarum vicinm refpectu axium principalinm ;

U

281

mom, axis IB in fenfum CA "«3? cof {—x00)d bs

Zk .

mom. axis IC in fenium AB = corlxoofy—yiof mun:,s.

, Zh3
%.._w colligendis obtinebiinns moniesy.
icavitiug, it 1it Bt ob # quantitarem

P = nn.-\Qna\mINn@\.aJ.h_g

ZF¥

Q=1rus \An nﬁhﬂrr.kww\avma y

R=cer .\.ﬂanm\.qlﬁn.exﬂumg

Zh?
Eft antem

IFP =y~ mﬁ...«.e\.m.|&wn
¥ =

exafte ad noltrny inflitutom
- L]

‘.
<

. | fonobeof 2 +.2\.au+§\mnﬂ+~msa\.al&o F(reofb—e))

¥ (e = 26 cof [-20p cof W — zzenf B xx 4 py o 22).
Cum antem in corporibus cocleflibus diftantia IF = s fit femper vehe-
§ menter magna prace :L.o corpore fen quentitatibus x. 3,

z, crit fatic

Zn3 Py

“Nonibns

voniam vera ob I centrum corporis inertiae , eela, 15, IC
: P

aves principales habemus fxdM =0, fpaM
fydM =0 , Sxrddi= o0; fedM =

L +maéw+.§3} +3zc0/8

4

=0, fiM=c.
o, prodibit his_factis fui:

Ty
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. muﬁ.ﬂnnxﬂnu\b'ownu.na\-unu\eka - 3ecenfuenfl

” : ¥

P = cr /[

S —=)aM
zeecof{eof§ -
o hu “
(xx — yy) dML o .
Verum ob munaﬁ"ﬁﬁ_..a:ﬂ“um‘wpn:?a eft -
SexdM =2 M (bb e —as)s [rpdM= 3 M (a2 + ¢ —bb)
et frefM =3 M (0@ -+ bb — e} 1 quocirea erit

_3MeeCcc—bb)oofneofd -

. - . geetof C eof,
\Qﬁ.l..aav&#mhw.ﬂ. zee Mwm L]

Q=

»

? .. 53
*_3Mee(aa—cclefCeoff
Q= : .
w...l..w Mee(bb2aa)es; Lenfy .. . ]
-— MW lhvh.u-‘ llr‘ o ..
B L . ‘e
# COROLL 1 -+ _. Lot

o

816. H.zc igitur momenta visium.nonitigore geometrico funt de-
finita, fed tantam valent,, qugndo diftan agpunchi attrahentis magnitodi-
nem corptzi: attradti longe fuperat;  -Agqub fic commode evenit, ut ez
-ptr momenta inertiae tai concinne. woznabn.n P

- - 7 5 L

o b

" - CORY 2 .
817. Si corpus attractam omnia Momenta inertiae habeat inter fe
aequalia , "etiom haee virlww momenta eVancfeust$ estenus ‘ergo tia-
tum motus gyratoring cotporum coeleftium ab hujusmodi viribus affici-
tar , quatenus ea non funt fphactica, feu faliem momeritiv, fHest
qualibus pracdita, ST T e T

SCHOLION 1 - :

818. Si quantnm hac vires ad motem progreflivum conferant,
definize velimns , fingulas vires elementares im_... centro, inertise gppli-
carc debemus @ quas m pro quolibet sxe in onsin fignimam. colligaimes,
habebitnus totam vim corpus ad motum progreffvum [lollicitantoin.
Utauten: ad binas dimenfiones variabilinn x , 'y, = afcendamus, ac-
curatins valorem ZF exprimere debemus, ut i

L]
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o ._,.w.ﬁ.»._n&_m+.e.‘_.8\$..wn&ﬁ 15 (x 60f Lty cofntzcof b
Ztr = 5 © 84 mt
. _ Exsthyytas) . ! -

2. !

Haec formula per (s oof { . x)dM multiplicata , ot feeundum praecepta

255

fuperiora integrata dabit f ?ﬂ&.mhﬂxuma = .
hqﬁﬁ\wﬂ h.waﬁ.m.
- + oo /M (xx cor L2 gy o 4* + 2= cof§*)
seff - .
= e M (% oy + ) — @.w?i&

. s .. 4
quae in hane: forsoam ransmutatur; -

MefT | 3 Mef,
') +_ .n&.&ﬂ naa..nwiﬂ.._. B\W.su.w.&. Tiﬁn&.mu.u.*.a

Quare :m..—n_._.nn.E. I

Ty ..H...g.n.ﬁme‘.ﬂ FMeocy N

I fec JA = ....._.1u~+ uua%wﬁnnmw.!hqﬁ.mnu'_.%
Gorel o) +ce(tmseofd>) :

N . Mes. Me: s,
um. fee. 1B == 220 ..u. < Mﬂﬂnﬁ.ﬁ (66 (3~ 5 cor®) o e

F ) .
(U= 5 of §*) ka0 (1 o 5 i 02)
ML fec. IC = sobdfd \ sMecrly s ~'5 o §2) 4 aa
(52 L®). 4 85 (1 — 5 cory®).

a7 gy
Hac tres autem vires revocantur primo ad unicam in diredtione IF fol.
licitantemn, quac eft:

Mee Mee . .
ot S (Gl ) A b (1 =5 et +
(t—s5cof0%)) , _

chi infiuper funt adjungendae hag ternae
1. foc, JA= B3Maaceaf] s 29 feo, IB = FMbbee oy
1 - ; -
3Mezeeeaf -
i
Yya Unde

3% fee, IC =
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Usde patet, fi terna monienta inertiae principalia fuggint inter fe ae.
qualia , omnes vires ad nnicam nul.”.&. fecondum E.,mmﬂ:n:_ redugi,

quaein Theoria Afironomiae {pedtatur, reliquis vero cafibus vis illa cen-
tripeta non crit m.msnn quadrato diftantiae. reciproce proportionalis , fed
eo acéedumt inj ,—_mu exignac partictila iquadrato diflantize reciproce
proportionales , quae autem practer$agitn corporis refpeciu virium F
penlent ¢ ad quam aberrationem if“cdfcilo Aftronomico attendiffe jo-
vabit, praecipue Ji corpora patabiliter a figura fphaerica recedant,

FY N = A,

» . SCHOLION =

819, Alfumfi hic fingula corporis elernenta verfus unicum pun-
ftum F urgeri , cum tamen in hypothefi Attractionis etiam aa fm.
gula nu_.wozm attrzhentis clementa folliciteitur) 7" Verum fi corpns at-

trahens fuerit fphaera, certuin ¢ft, id perinde ad fe.adtraher, ac fi tow
ejus maffa in centro eflet unita 3 ita ut noflrim problema etiam hos ca-
fus in fe compledtatur, _ At i corpus atteahens'gon fuexit fphaericum,
mutabitur quidem paulisper tam ratio reciproca; ﬁm.wmmiﬂ dire-
i, Vs, .__:uo, non anplins ad cestum pundhim: erif dirédla = verum

aritas’in_ ingenti diflantia penitus evanefcers cft cenfends,

ann frregn . . elcere
praecipue_cum corpera coeleflid parum 2’ figura, {phactica difcrepent,

Hic auten quoniam ' tantum ad Ho..c.ﬂ%.ﬁmmsi \[picio’, ‘@-molw’
progreffivo mentém abirahendo , centfuaf inertiag corporis in guicte
conlidero, ac primo, fi ipfum corpus quiefiir, circa quemnam axens ioe-
tum gyratorinm fit acceptarum ,<invefligabo. .

PROBLEMAY o9

826. Si corpus quicfeat , idque a centro virium F modo ante dé-
finito follicitetar-, definirs axem cicca nwc.nu.w. primo inflanti motum gy-
ratoriin accipiet, ac celeritatem angularcm mnn_n,mnum;_:.

soLUTIO

Corpus ergo in quicte confideramus , feu potivs ab ejns mott
progreflivo mentem abfirahimus : efus igitr centro inertine in centrd
fohacrae conflituto fint A, B, C poli axium priticipalium , enrnmque
refpedty, ut hactenus, momenta incrtiae Mea, NS, Mec.  Jam reclacs
centro inertiaead centriun viriwm dudta trajiciat fuperficiem fphaericam

in pundto F, ut fint arcus AF = w,. BE=w#, CI = §: diitantia antem
centri viriom fit =7, ejusque vis attrahens tanea, at in difiaatin = ¢

arque:

P

!
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gequetnr gravitati, Hine virium momenta P, Q, R refpedtu aximn
principalium IA L 1B, IC funes -~ o

p . 3Mee(cc—bb)eafneoff PI IMeclaa—cc)af L el

A ST
.wgnn@mln&vq&mn%.ﬁhmmm
13 - .w..n”.ﬂ

Quare ex §. 806, corpus gyrari inciplgt circa ejusmodi axem 10, ot po-
fitis arcubus ._WO =, wom g, CO= 5 furnrum it
' P PR. DO

L _"RR
8\.&|.nnf Priy e, + nau

i 3
atque R=

— .Dc- m._m-pm.-w .. p@u ﬁhﬂ. .
-..&.EH.. 36 1 NG +w||1u¢ B v
R PP 2128 RR
Wf y= P et 5t
.nauzmaio autemn gt ecquirgt om_nnmﬁn_ﬁ ,==m.=_2.n_= nafcentem Ju =
agdt ﬁ.:. on, _M:J IR
A T Yas + ba 4 -7

quae in feiifum ABC erit dice@n.  Alque ex his diftantia poli gyratio-
nis O a’punclo F ita reperituf exprefly, we fic

rPeofl  Leofy  Reoft PP 0Q . RR

€0 wéw.. L &

821, ‘Memorati hic dignus efl cafiis , quo,centrom virium ¥ ca-
dit intra binos polos principales : cadat enimy pubidtun F in arcum AB
ttobeyf =0, ot .'Q.ﬂu tefur =1, witP=o0, Q=o0ctR=
sMee(bb—ad) il ca .

= ¢ L&m unde etiom fit cof g =, et e/ £ = o, et cofy

=1, ita ut polus gyrationis O cadat in poiim prinvipalem C,
COROLIL = »
822, Eoden: cafu, quo centrum virin n eft in plo AIB, ct cor
P8 circa axem 1C gyrari incipit, primo 8:%:8:_: dr acsuirit n%..ﬁ.

Sgev bbueanydt .
tatem angularem nafcentem dy = geikt n”._u 14018 in fenlion AR,
[y

_ spec(b—aaydefinzg
feu dy = sc53 .

Yy 3

CO-




Fig, 105,

58 CAPUTXVI, DF: MOTU GYRATORIO
COROLL 3
g23. Qrodii ergo endem cafu corpus jam fabrerit motun: gyrato-
rinm cirea iftum axem” IC celeritatgz= ¢ i f2ufum AB, is 6b vim fulii
citsatem verfus centrum virinin B tendentem accelerabitur , ita ut fiat
’ zgee _,\_m_m..lhﬁmw”.munﬂ : .
_mx .\

cexd =

$24. Hinc ergo evidens oft .2 ce n I c
pus circamferatur 5 ut perveirenlnm inaximwn AB‘'ducs axes principa-
les TA et IR continentem-incedatgscorpusqit€igirez raliguim axem prin-
cipalem IC mwni coeperit ¢ tHm; pérpetng citen m:.-.:mma axem IC nm”u
gyraturum, {olamgue celeritatem angulareny ¢ -odo auctam medo mi-
nutem iri,  Cafus hic omnino digaus eft,-qui'omni fludio evolvatur:
quoniam motwm libratorinm’ lnnse, gfio femper - fere eandem faciew
terrac obvertit, compledi videtr, ‘Quac invefilgatio quifacilior ot
clarior reddatur .- primo cénttem-virium motn ugiformi ‘gjrca carpo-
¥is centrum Juertise in eodem plano circumferri
diftantiam iervare aflmass, - . 7
PROBLEMA 3. .
N . s - o
8os. Si corpus gyrefur cifea fyum a¥eiti- principalem IC, centrum
virium autein F in plano ad eum Hormali uniformiter circumferatur,
cjus diflantia 4 centro inertine. corporis eademn mapente , definire mo-
tam gyratorium hujus corporis, - :

a¢ pepetiio candem

i #

i

Vi
SOLUTIO.

Quonizni ergo axis gyrationis, IC manet conflins; et coeli sefpe@tu
quafi fixus 3 fit XCY hemisphsetiom coelefle, et XY cirenlus maxinus
polo C deferiptus , in quo-centram virium F uniformiter incedat , at-
yue in hoe circulo quoque contlaiiter inerumt bini reliqui poli principa-
les corporis A et B, Ponutur clleritas angularis centri vigiim: F
quod eum initio Toiffet in X, téinpore &n._mma =1 m_.n_.:.g._...um_mmmwﬁwﬁn.
ceflz et XF = %. Eodein auteni temporis ticimento alter axig princi-
palis reperiatar in A, pofitoqoe arcw XA = %, fi celeritas angulatis
corporis ciren axem ICfit= g, infenfum AR, erit dy=udr,  Tum
vero o._w AV =g —, quod fispra erat ¢, hic nobis eff Jr —A; at resen-
tis reliquis quantitatibus ge | b, ¢, itemque et s, quae fiat con-

) o fiantes;

ceptrom virium F jta circg coi-

4

.

- phdciiomena exploranda bin

flantes , =t m__u.u.a » hal biimus hane aequationem dy =

P ]
.&.\?. NW. Introducamis autem angulom ACF = ., etob? =20 —a,
pancifcinr A== Jr — [ et dA = ddt — @2 =udr, unde li g == § —

A i

Quocirca fumto elemeanto 4 conflante -

ar . prodic hace acquatio re-
folvenda: L ﬂmm. . .
greldb—aa) %y
& + vy A* P lo= o,
PR . 3gee{dd~aa) o
m_wwse_am brevitatis gratia == — =N, et nuitiplicander pee

dffe AN
S A N g AT =0
eojus integralis eft 1 a2%" Ndrazeofsl = Cdi?, unde colligitz dr =
di )

N gDy

) atque 1= — 1~ (C + W agf20), ) )
Ex ill= autem aequatione ad ‘quodvis tempus ¢z arcun AF = { definiri
oportet , qui fi ellet conflans S-corpas nerpetua enndem faciem centre
vivium F obverteret. ~ ‘Quatesns ergo N fion eft = o, et angu-
lus { variationi obnoxins, celegjtas angularis & eft variabilis : ad quae

ospilif - avolvi dedér, prour fuerit vel bb

‘pro ratione conflantis C infinitam
CHSUS L
. . . 5
gz6. Sit igitur agee(®s —2a)

- Rkt
> aa 3"_.&_ < a4, quorHm iitcrque
varictgiém compledtitar,

. ey

quo bb > aa,

= » nilimero politivo, et dumcen-

cead
oo i ¥ namn.z;_n % per nmmn:__:: XFY progreditur , et .”_n_ “n:?
pus # arces FA in antécedentia vergens voceiur == {, erit dr =

al
r(Ctucol2)

1% SiC=—n,

ubi ratione conflantis C fequentia annoto:

. L3
{ pam valofm negativum majorem habsve ne-
day
ra(—13-cof2()
= o feilicet pundhum A enm F femper congruet,
wmiter cirea axem 1A gyrabitur,

a ) b 4 AT re?
guify, erit dt = ) ideogne uzm:r; g necedlnvio o
I
cwin cugne unitor

-

&
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2. 8iC=0, u:qs—:mw minor erit fgmireclo. md?mwmaﬁ_w five
.Hnn:ﬂ_m , €t intra Timites + 45° &t — & Em»mnmﬁﬁ —.nnw.:z A
nnaa aufquam ulira 45° 2 m:nw..wo F nmnnmnn , fed modo ante’ modo poft

g
»n&...& 74

. dr-
_ I.. ; abit in hanc dr =
3°. SiC=mn;et mnem_:o mn am_ Te Qus i

.Mm. - ﬂl::nﬁ LE R IS
(14 2
f E“.:c 1 == o fuerit { == 0, unde patet mnEaE elaplo, fewpore infinito
fieri § = 90°. g ;

4. 8iC>u. punctmn A’ -ab m.aamamw:mﬂs »m 40 m.n_.nn__n_.
tor, indeque porro in oppofitem i ¥ punétiim mnon_.nm_npmm et ad al-
teram parter circumenndo iterum in F revertet.  Sit enim C = mma,

id reperietur, qui motus ex mnmﬁ_coﬁa de == nom,m. debet.

, quae :..ﬁmﬂ_a.. m.: tgE

o dL
exiflente mm _EEnno unitate :.u_oﬂn,_ ob mn = e\%nﬂﬁ P ﬁ Cu 2,...
oxi 4= A i ne.uﬂ.v wn intc BE_o .n\: = .w. -
proxime 4¢ = .|. pyeers g e
\M‘ N“ . -F . -t

—2.: unde maa »:m:r_u_ w&ﬁuﬁnﬁmn per omnes valores mi-

a&_.u. - .

5. Halténus ma_..sas... g < Xitant mptus: HE_? F celerior fit,
_.:_._ gyratoring ciren ayein IC: m contrariwm. o..nEnn tantum,. i g
termuine = (C 4 n eef uw. mutari debet. - .

c48 Uvs . quo bb < a4,

oo mn.qﬁnn.l:.u mﬂ
47, Sit iaur =, it & = ——
821, &' ccsd ! * ﬁﬁlah@aﬂv

ot & == 3—7(C—ncof 3{)1 in quibus formulis :woa..::_. L=190°4 @
ut jmn @ denotet diflantinm poli B a centro virium F antecedentia ver-
fus fumtam ,  refi'tabunt wn:u:_pnwmgnnnmn:sm » quae propterea ci-
dem phaenonzena exhibebunt.

COROLL 1
§28. Si crgo ponamus cenfrum vitium’ F initio enn polo A
convenitle exiflente $6 > ge 3 corpus femper eundem faciew punito

F

~

T

SEU VERTIGINIS CORPORUM COELESTIUM, <61

F o_z_nﬂn? {. celeritas umeE..mm iphi nmnmﬁmz centd virinm & fuerdt
uﬁz.:_ ., ) Vv ’

.c.v#

nawwnﬁ 2.

=g. Sin qutun aitio, quo ¥ ¥ fm A ncb___.n.za@.a celerltas car:
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(4% @1 (A ~d)) - .

ot adp = — 3Nt f p eof (A — ) (g + ISP~
cof (q -1 @) cof (K = dr))i

 — oofp

¥

quibus fi adjungamus dg = wretdp=— atde S (g4 €) oihis que- .

tuor acquationibus quatuor quantitites p , 4. @ €t gdehiniri oportef.
Binae autem priores transformentur in has fimpliciores :

da eof (4 -+ §)—adg flg-bg)=ade Apfi A—dD) cf (A—h)
. da fi (7 4 ¢, + alp of (q-+gy=2Ndt i p cof p{A— Iz, |
Cun fit g =0 + C, punmus g + ¢ =w, ut fic p=0— g, et al
jungendo asquationes privres quaternas adhue hatiebinus acquationes:

dp

SEU VERTIGINIS CORPORUM COELESTIUM. 1

sadtiofw
de ] 0 — ads o tode s
o eof @ — etdw fi oot dadt feo=2Ndr fp F(A—d) eof (A&
da f o + adw cof & — eadt cof auuzn_m.u\m.\w..na\ P Mw\aﬁmw. %3

a¢ i infuper ponamus A — & = @, gquae littera cum praecedente ¢ von
et confondenda, erunt:

&m. =—tadt f@, d\=

dp=—eadt fo; dQ=—ddt + nan.ww.mg\,&
do cof a—ade fo téadt fo=2Ndt fp £ Peof P
do fia + adw eof & — sadi cof @ = 2Nde Fpcof p cof P

Ponamus porro & sof w==x ot & f & == p, ut habeamns_has acqua.
(ones

L exdt
¥, dp=—tydr, 2% A= T £ AP = — dde +.Pﬁm‘m
4% dx + eyt = Nds fip f 2P
5%, dy — wxde=Ndt fi p oof p 4 Nde ji p cof p cof 29,
ubi cum x et p fint quantitates minimae , ad vexitatem fatis appropin.
quabimus , fi in binis pofiremis dequationibus atcun p et angnfum A ut
conflantes fpectemus.  Tribuamus ergo illis valores qualt medios , [t
que proxime pa=#, et XA =m, idecque 4 == — ddr, ut habeamus ac.

guationes:
e ., Ndg
4 mxi..emﬁ = -, .u...usﬁ\..u.?ﬁ

P &T_.w.wmw _ Ndofincofts  Raofincofncefip

—
_—

8 d
i
quibus evidens eft fotisfieri poile pariendo
x=E+Fufapety= G720,
ac hi coefficientes ita definiuntur, ut fie

£ l..Z%..ﬁQam = w2§=hum+ :.c?.um G =
i P 1494
Nfin(2dcofn+e)
-»I&.a’% .

Tum veroguia haec folutio tantum offet particularis, ponatur x=E+T

Aan 2 cof
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wof 3P Fucty= GApt+e, oricnturque bae nmm.__u_mc:nm dy -

E =oet dv+ _amﬁ = b, ex quibus elicitur ¥ = 5 fiu Im-
)] & J

@+0), cev=hal -Ml (@ + &), ubi Ber{ funt conflantesarbitrariac.

Quocirea Labebimus

limw.a? Nfisn(ecofn+1d)

w=afe= 2 :..Im..%_%. v
b \wa.w:%.*.mu
Nfin(e+2dcof#) fap4bef uu.l @+0

=gffu= -
. e5—434
ubi @ exprimit angulum FZA = A—&. Deinde ob dp = — ppdi =
syd @

, nancifcimor muﬁmznmo"

4
N +1dco
- LD 15 450
Denique unmﬁ_mo. aA rlu uw.mm. = H.w,.mlmﬁ m...nn_uozn
. | 1 N{ecof+14) ’ .I@,l '
A=m — Neeofn + .||.I||.I.......nhn:l¢%%v £ 29+ Fn 3\.._

(@ + )= ZZA
CORGLL 1

245, Cum fit ex nofiris pofitionibus a.= = (xx + ) patet fue.
ceff temporis diftantiam A0 = @ noa vltra certum limitem augeri
potle , qui fi firerit {ails exigune, hypothefi noftra mro udmur,  Si-
mul vero patet hane diflantiam e nunguam plane evancfeere , nili forte
fiat tamn x = O QUM y =0,

COROLL 2
‘

§46. Negledtis inacqmalitatibus ab angulis 20 =p FZA ot - 7
@+0

SEU VERTIGINIS CORPORULI COELESTIUM. 33
4 -

@ +m.4 wnm.n_nua.wzf polus Z unifurmiter cirea purnctum Z in o0
tecedentia regreditnr celeritate angulari = N oof n, § quidems N =
ggie(en—cc) Faeri s . )
uerit numerus politivas , ficque integram revolwio-

Ecesd
blol T i i
pem abfolvet tempore =g min. fec. dum centrinn viciun F sevo.
. . 27 Co2w
lution=n ablolvit tempore = i et iplum corpus tempore = —.
§
COROLL 3

_847- Practerea vero tam diftantia ZA , quam angnlus X724 eni-

ghas inaequalicates patientur , partim’ab apguio @ = 3FLA pactim ab
£ .

angulo ~— (@ +0) = C—#r, hoc eil, partin a motu contrd virtumn,

)
partim a motu vertiginis ipfius corporis pendentes, Quare f ponamny
angnlum ZAB = 1 erit

e |mz~s§ﬁn+um§?v i "
TA=i— Ty af 1~ hAY+D)
sN(ecofn23) b

XZA =~ Nt cof n +

o+ )
SCHOLION. =&

848 Sumfimus hic corpus in cundem fenfum gyrari , i quem
centrom virinm F eirca id eironmfertur _._ﬂa_sni_:cg:_: fit in teren,
quac ab occidente in orienten ‘gyeatur , in quem fenfum ctiam fol w
lona motu proprio promoyeri cernuntur, Deinde erimm fpectavimas

. cefaa—ce} . .
munerum N = pgeefua—cedy, politivum, feu curpus ita contpari-

! Eio r¥

tas , ut ejus momentum inerliae refpedtn axis, ciren quem
proxime gyrator , it sazinom = Maa , dum  refpetn  axium
in geguatore fimtormn elt mininum = Mee , qua proprietate ter-
ram cile pracditam obfervationes cirea figuvam terine fphaceoidi-
cam conpreilain inflitutac  deelagant.  In hre ergo conllingione
axis terrac civea polom eclipticac 7, in antecedanti regredi debet,
quemadmodum etim per obfervationes conllat, Practeren vero nogue

Aaa 3 iy

23(00—390) £+ g




-

ifie axis motus eft aequabilis, neque ejus diftentia a polo-elepticae Z con-
fians , fed duplici inaequalitati eft obnoxia , quarum altera ab angulo
TZ4 = @ duplicato pendet-, altera veroab ip e
poris. quae poflerior major minorve .n.m.n poteft, prout initio polus gy
f4tionis O tam ratione poli A quam ratione fitus centri virinm ¥ fucrit
conflimtus,  Scilicet enm denotet numu_an. A0, fi initio ve] data

faltem tampore nnotuetint quantiiates

@, e 7AB= {4, fanwo AB pro corporis primo meridiano , €% s

Nfincofn Z.ma (scofnt-24)

nnm:maoiwcm

»74 CAPUTXVL DE MOTU GYRATORIO

fo moti vertiginis cor-

A0=a,ZAO0 =w, FlA =

acof v+ +

W+ .0 =0
Nfin(e+2dcoft)

afiu— Fap—baf @ +Y=0

binae conflantes b et £ definiuntuc, Nifi ergo ‘prodeat b=o,polusk
inaequalitates etiam diurnas patietur , it nt integvallo cmjosqiia -reve-
lotionis ad polun eclipticae alternatimaccedat ab eoque secedat, fimul-
que alternatim in antecedentia et confequontia nutet,- - Ob hang fcilicet
jnacqualitatem polus A fingulis revolutionibis t ;!
cujns centrum cum quiefcat, id potius pro vero.polo terrac. rnwue._:ﬁ
ita ut hac inaequalitates son percipiantur. Tom vero religiac inac-
qualitates ab actione centri virinm poadentes fion hune polum apparen-
tem , fed ipfni polwn axis principalis afficient.

SCHOLION 2
849, Practermilis autem fis mamnﬁcnmam?ﬁ dinrnis, quibus forte

avtatio axis affieitur , fi fueric 42 >

gyTatir AC centeun virium, phacnoinena ita

Primo diflantia poli A'a pundloZ, quod eft vertex {eu polus ors
hitae , quam centrum virlim deferibit , erit variabilis ac minima qui-
dem deprehendetur, i angulus FZA vel evanefit, vel £ita80° 3 maxis
s aniem, 1i ifle angulus faerit vel o2 _vel 270°, diffegenitia inter ma-.

ximom minimanque diftantiam exiftente = = . .
. ei—44d)

Secundo polns A circa pundtum

formi regradietnr , qui fi ur jmoris ef} per moten medinm profiaphae-
zefi corrigendum repracfentetur , motu medio regredictur celeritate

— e

oy cirenlom deferibecets

a. no.%:“ _uumnaﬁmg#a.:a
hehint;

« Nfin(c+1d00/4)

Z in antecedentia’ inotu’ non tni-

angula-

SEU VERTIGINIS CORPORUM COELESTIUM, 575

angulari = N eef 2, .E”b w_.una. correctio 1t
. sNGeofutzd) o
>3 ?ml.umm.._.u addenda fisangulus FZA fit vel 45° vel 2350,

m_rmz_.n:ma vero fi ifte angulns fiat vel 137 vel 315°, ubi notandum
u_..r men »:mEE.: FZA = @ reperiri, i longitudo centri virinm Fa lon-
m_Em:_n poli > {ubtrahatur, Ceternm hic celeritatem maotus vertigi-
nis ¢ prae celeritate centii virium 4 ut multo majorem fpectamus .mm
enim effet e= 24, conationes inventaé adeo in infinitum abirent ; ve-
rum hoc cafu integratio noflrarun sequationmn fingulari medo effet in-
flituende, ponendo x =E 4 Foof 2@+ AQ £ 2@ ety = G £ 24P
of 20, reperireturque E = —Njfincofn A=B= —Njfin (2f-cofti) et
24 3d
.Sn.u&ﬂ quia hioy's;ct y continuo crafeerent,

e

proflaphaerefis maxima
erit=

F4G = Nfinl1—eoln)
44 N
mox hypothefin factam transgrederentnr , totusque ealenlus non am-

plivs locom haberet.  Quare nifi 1 siotabiliter difcrepet a 443, {ormulne
nofirac adhiberi nequeunt, - .

. CAPUT XVIL
PLENIOR EXPLICATIO MOTUS TURBI-
NUM SUPER PELANOHORIZONTALL SEMOTA

_ : :mm__.oﬁoz@. .

. i

: DEFINITTO. 1.

850, .P.is turbiniy #ft yedta AF ex cnfpide T per ‘centrum iner- Fig, 105,
the 1 ..&,.m._m » quifumal fie cjos axs principalis fingularis , it ve vefpes

Gn omitum axivmn gdeiun, nevmaliom 1. momenta inertine fint inter
fe scqualia. - . )
COROLL 1

81, Aptiflima ergo turbinis figura ell wornata, quac generatur, 1
.‘.m.m.E.n gudccnnque citca axem AF revidvitor ; dumme do ea "1 calpi-
dom F definat , qua fuper planu herfzonuli incedere g,

Y.




PLENIOR mﬁ&? Tl0

~6 CAPUT XVl
: COROLL 2 g

g2, 1n torbine dutem fequentes. quantitates coghitas effe oportes,
anre in calenlom mum.nnn::nnﬁ.".mn,. ‘ejus roalfam velpendus, qued fit =
i, 2o Diflansiom cufpidis unn!ncu.mwmn.mmn, :ﬂw“. f; 3. Mo *
mentim iuertiae mw@»ﬁ:‘&m.«u&”mm k" amf it B Momentum ;
inertiae refpectu omnibim aximn ad Jmpﬂw :nnma_i bl e = Mes
. ‘ R T L .

. © COROEL 3 .. .

g53. Cum ergo lupra in genete "momenta

incrtiae ﬂmnnmmn_.mn ot

jusque corporis woﬂnnnm_ﬁ:m.gnn . Em.q et gnn.. hic binz momnnmu.n.» .
acqualia Qawemus ; ut fit bo=cer - s,
. COROLL -4 -

g54. Dum igimr turho cnfpide. ¥ Ewnn.,w@ro rmnmﬁoum»_: incedi, -
ejus axis AF nan ulira n%!,."nwaﬁﬂﬁnm liorizonteqy inclinati poté :
.mi habebitur msnnumo ab. ¥ ad corpus E...Enmu redtiim ¢ u.n:..a_hu& mw

fun eniin angulus
i

SCHOLIONs:. .. -

. 8¢s. Sopra tantym cjnsmodi turbines <t fideravimos
ominia momenta inertize, intes* e effent seqts o .
s

wm erat limitatg;  Nume § jitur motpm: fiebitrd
fiquidem conditio , quod AF fit axis prncipe]
ia

ingrtlae dequa

-.nma_:oﬂ:i axinm momenta
neceario n:i.s:m.wue&nﬁn. Principia aiteh ié hifjns 1y .
sminatia eft petenda , fupra in Cap. 14, jur funtexpallt i, ubi vidusins
totum negotium a preflione , qua.turbps it movetur , cufpide fuxf
plane hotizontali innititur, pendere; Quae preflio, etiamfi nomifi-F
ionc, =l finem perducta cognofci queat ; tamen. flatitn. ab initio I

Jutione
caloulum ingreditur, Sit ergo I ifla preflio,, cujus.dire@io o cofpide
T fopor verticaliter fiefim tendit; atque de-ha preflionc fupeds. 1
oflendimus , fi-inclinatio’ ais AF ad horizoatem. ponatur i, st
.n.smsmnc_cmmm fao differen fiali--dff crefeat. , Farmto: .o_nBﬂ_no drie :
d b rofd~ db* fil 'Va g -
flaute, fore .Ih.ll..m“.umm L = mmﬁ.mwn. — 1) five Nm = 1%
=1 + =1I u"-.'l.l.l'llla .
Cun: igitor twbo practer Janc vim O 2 gravitate tantum vrgeri &
. tuatur,

‘et mopgata,

MGTUS TURBINUM SUPER PLANG ¢, -

NS

taltr , cjus centrutn inerts: i
allre rertise 1 aling i
dirctione verticall vei afeendes i t.«...hw.uncg recipers ne i Hil
e 4 _.nm_..n <n.m ummnummhmc 4n~ mu._.nmsm.mmma d r%_.. ' :.__,_ ”
ap rorizontali off A Jelcencs s dum cjus difian.
dam :..otus hori 1 ﬁ 7 ¢ 0. Shauterd-initio i infuper mui
1zontaiis foerit :sm:.nm.nm s o&w conitant AL .
; L2 | er Arqun

confervabit , fieque ¢ s B ‘

. ue tota qugellio ad Ta-

tur,  Qpare cum mu.pqm'mauuum..n a.: ; “m.%wz_méimﬁ_.m.ﬁaozczw Te bl

nes omaes 3 fola preflions nammmnsmu“...m-ﬂmaWnnme@M.ﬂwasn perturbatio-

unf principalinm turbinis d pmaun»..mmn,m» o, jus vismomenta refpectu oxi
EELEEE e Sy . .

PR QELEM 4
8¢6. Si turho teneat %ﬁi - E E..m. ST
zontem, fimulque m.mnﬁ..‘mmh _othowmwmmg_wﬁwmm?n::»EE od liori.
ingititue, definire Bibie ol hamenta o hea i horizontali pls
. definire w&uw..mm &o..hmmn umm-_mmﬂms axinn ?.._H_“h_%___,””m
L “w‘ .4. ¥ w‘mﬂ“ ;4..:.. y
*_Doferipta fphaera Breicom

 Serticale ,* axis

axisFnrhiny

turhinis,

m‘vmﬂmm .m.J inguafit Z
am trajiciat in pundlis
i a._,mwu ...,_n_ fphagrae pun-
Mww_._%m__mﬁﬁ , tamen
¥\ - normales accipi cou-
3" fiodvis ‘tempus A_n_m;.._.:_:.
AN=l, LB=m et LC =y,

u_x_.,acwm_?..

3 u = oH . .
mmuh. s F nmﬁn =.Q=D=.o-5.., axis AF ad horizont
&h-x ook i g ceatro jinertiae I eft FI uuh.w._, n,”._

....Ju,." m.“..nuunmﬁ.._:n:_zmbm.l;
aﬁ:ﬂ&ﬁﬂ-&&.ﬂ%&.@ﬂ% ..m..?.o... FV, ..._:w.::: ?_nu...."H mﬂ.\_.?h _r_“
T e iE _._,..sp_a » ‘erit vis fec. A =1 vof /. ot vis
..w._umq.q.ono] ta .m...m_w..,nmmm,ma_ﬂ inertiae tranfiens nutla prac-

b e v vis FV = 1t And'velpedlur axis AF quoque

iy et mome: b__m. m.. _ﬂm _Mn“.maﬁ: %uw IB dat momentum Hn_r ki

SILFVEC in fenlom BA,  Verum eft o, VIS m 24D e

LA, et

B =" of ZAC = . 547 _
of an, = gy o Ve g VFC = ZAC et f10C

cof L1 cofm ,
of LAB = T Quamobrem habebimus

mom, selp, axis IB 0fcolni ;
) : — B f eof n in fenfum AC
et qis mom, relp, axis IC = 51f eof m i fenfu BA
Momeata viriwm refpecto axium JA, 1B, IC in fenfuin BC
Bbh " . C

—

Fia,na
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.m.a nn:,-m—.o um?.o

T‘_v

CA, AB ?wn_ in maaonn wo_..._E.Em m.
cafn:

PR

857 Si E..war.u W: &noncj‘n? !

cengue, per n_:m centrajiij nﬂ»ﬁ

_u..Ehr:: 42#2? br X
modi fitem , ufads

.—u_. _ﬂrn“_..: r.m..:n_._.u ﬁcﬁﬂm ﬂ—- vu_— 2 e Hy Fr
axiom declinaticies o vewsclisfear ; g,
—:?“.Q.mu.*.u.&\.a_n prof ARE Ak o
=p, o XLC

Tune n_,:mnﬁ nc_.w_- i

—.:::._np:N ¢.
b = et &zwnnnnm. sm_m.nmn__
Pr imentar: .\

Ldx=vu

i &+ £

UL dz — haalnnu
. cc

Practecea vero hms aequationes pro !
oporicet]
AL fib=de (y oof W=z cof m); dA fP=—<dr { yeof m4zeofn)
mS\E dt {zeof] — x cofw)y dufim* = — dr (zeofn + xcofl)
dnfnz=dt (xcof EI&Q\.G. defin® = — dp (x eof | + pcof )
Cum autem inclinatio axis ad_ horizontem fit = go® — I quac fupra po-

fita it d, ob 4 =cof snn: fdd.cofl

=1 +=—2_, Adhacc magis cot-
trahienda flatepams:

-,

#

ag—ce
x2dt =

’ 3. a. ».....q.u.hvu v, u&.:nmm

M 284t
if

MOTUS TURBINUM SUPER PLANO &c.

Cafl=p; a\Smh AR
! - fAdp
et habebimus e 1+ MMW»J 8 preéterea hias acquationes
jl.dvx=o0o
1. gy +ﬁ -i.&aua:. I.uh?..mw
L e e 3 e
1L Ty dy | —enfiegd:
w U__a..u.. g --Mee
5_. %.Hmnﬁmmlnwuu a.:m. = I..x....._..m.u.....«v
V. dg = di(rs i%«ﬁﬁw m__r l-l.mn?:.”_..w.rl
B . i o —if
Tedri e~ s I i 2P0
ubi nofandéin eft; nn.n P +Hm.w.r+
; c &mm. 0 L.

‘ ‘wmw. St turbo n..nm.._whznﬂ»ug 1A , retur , ut fite = =
.QH..ao.u..nm_nk..rk .M.ﬂo_ . Wm%&kl.kx. dy Holn-xnm
C da== .Jr&m. Fiez ergiy, ’ o

L3

.a.m.lom mnh.

e wMeo
mwln..m.ﬂmiu_w&..ﬂl___a&, et uA =0,

-tum ergo primo inftanti neque celeritas angularis ¥, neque fitws puncti

A, mutationen patitur,
CORGLL =2

859. Cum fie dp = di (gz — 1y} erit differentiando ddp ~ 4
{9dz — rdy) + di (zdg ~ ydy) , et fubflitutis valoritus datis ETE fetur h

adg  _ (aa—cq)x 2Tl fg

arx, rad C/E 0 Aice {a9+m)+x(gptrey
~p (ap+22)
unde fit ) -
B JCag—ce)n, n .
M ? + 2gce rm.._\-_lmuﬂv I-..Mﬁ_l.w.nl.. ﬂ@@.*;!qv:rﬁl._--fu.‘wf.!lh.
_feiyrtaz
2g

Bbh 2

fcn
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Feaxtgykrd SOyt

Faae DY

¢4
fen =5 (1+ i * = ]

. ce- 4 o Bk AR
_oom sgeekfaaliydrafets b
uu._.:.rﬂ._Sn i nwnh-_lu»hunﬁ.ﬁﬂm«u—-tﬂu . .. '
co R0 LL¥3 7. :

gfo. Ex aequationibus V.V, Vi colfitur; ut jamante notavimus,
xdp 4 ydg + 2dr = G , quac AEquatio, e+ gqtIr =1, loce
aequationwm V., et V1. urpesi potefte. ?.Rnﬁnan:ié 11, viiL IX

ﬂ W Qﬁﬂﬂ..—l@b:nﬂao umﬂ.&. erit m-—uwﬂm.

anican tractafls fufficiet , quod
picndum,

—_ s B

ROBE 4 =
g6t, Inventis autern quantitatibut =, .y et 7;0b cof® 6 G* +
eof * = 1 erit celeritas ang olarigy = (X +7 T 2z ) EiSsque vi-

ciflim arcus &, B, o concludgutor joedipe -
9 2 o

; ecof | =,

S .
i - - Sy P
pROBLEMATZH . T
862. Acquationes Jifferentiales ante }iiventas. ,, quibus inotus tur-

binis exprimitur , ad mnﬁmnsaoﬁgma:nnnn , quentani fieri licer
SOLUTIO :

.\ .,
Prima flatim patet effe ¥ = conft : ponainus ergo x = A, et réli-
quae acquationes integrandac erunt

g
1
1t
« %

- Alag~—cc)yzdt 20 fardt
¥ @+ Y = T Mee
Afaa—cc)ydt  —2Dfgqde
2, dz - ———— =
I Mcc
3% dp =dt {43 — i) .
&% ydg & zdr = — Adg
. T¥ Fddp .
exiflente~7 =1 + by etpptgg+r=n
Nunci®. g+ 2.7 {upeditat hane aequationem
Afca—c€)

qdy + rdz + - dr (qz —ry)=: ©

quac ob ds (g2 — 1) =P ab. o hanc!

" ex ante faventa autem

MOTUS TURBINUM SUPEK PLANUQ &:, 3%t

L. ed{aa—
gy + il = T gy e addatur 4
ydq todr = — Adp,

—_—aa

erit gdy + pdq + rdz_+ zdr = =7 Adp cujus integrale eft

gy + 1z =B .Ml.m Lp.
Porro colligendo 1%, y +2°. zprodit: .

W fpde . ==allfgd
ply + 2 = oy gy =
n ..mmmma T
quare  cum fit Mw.H .n(, mr.....l..l.uh mﬁ#ﬁ_ns -
. & —afgdp  fFdpdd
h\& +zdz= cc ....nﬂhuw
unde infggrando nanciléimers. .
“#fg dpa”
prm=c- L2 _ L
T ¢

Cum jom fit o~ =gz —1¥, obtinemus nevam aequationemn finitum:

afgp &
~=E g )

Jyrm=
ex qua tum fit
_ , Gee  app  cclyyt3z)
AQN 1‘V .‘. - . .Q..
(pptr)=0B-— t )
rodibit hia addendis

e

Cee

—

H 2z}
@r+mQyt) ="F — 2L ﬁk.%hh + (B
Adaapyz: !
— &« v
unde ob g4.4 rr = 1— pp clicitur

G app o AR
g+ Yoy e =— = A =TS

(Cermafgpobf(F— 220 Y

Myrst= e num...w

sekff— 01 h

Bbb 3 px e T
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MOTUS TURBINUM SUPER PLANO &
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FPROBLEMA 192

g73. §i turbinis axis initio fuerit vertiealis, ecigue elrea axen
gquendam inclisatum impreffus fit motus gyratorius data celeritate angn-
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mpiz phaenomena facile ex formulis inventis derivari queant. Probe
suteny meminiile oportét, hic nullam fridtionis, rationem efie hahitan,
quae quamvis parva flatwatur , phaedomena hic definitn vehementer
perturbat.  Fx frictione enim , qoan eafpis F fuper plano horizoncali
incedens patitur , naliitar vis horizontalis, qua turbini mutus progre (.
{ivys imprimitur , et quia directio illius vis continuo matatar , facile
caitfa perfpicitur , cur turbines-motu curvilineo incedere obferventur,
Verum imots ob friftionein “pertprbati “fingularem exigunt traderio-
nem : quare {epofitis hujusmodi impedimentis ad alia quaedam matus
geoera, in quibus gyratio ocenrrie, progrediamur 5 et quoniam nic
¢jusmodi corpora fum 822512% i quae cufpide fuper plano heri.
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sontali fncedunt , a2 ui ﬁmm is £2

m.ui.mu. naﬂmoﬂw:ﬁ wmﬁﬂuw Ancunis, nm.ﬁmw

dont.  Ac de befi quidem planz wsl ang >

potelt attentione dignum,, cun vel m.nm.wmw motis gyraio nwswmﬁ : -
wiat , ideogue mMotHs dererminatio nihil habaat vel faltem
per falws gyratio {c imumifcese, dmm, contactas ac ausy re
fortur , ubi fmul n.ummwmmmamw aerit  etfus mmmwnmwwm. ¢ sfiaim Pnfm
chanicae partern eft refevends, | Hie igime ejngmodi _mmﬂ.amm .um-m.m . .Mmm
bus corpora faper plans ..mmmﬂmmm. incedant, contemplari ma_EnE.wm.ﬂ.n
enrvatura coitimuz fne prasditas o ns ammm, Mm_n:m in mote Mn M:nwrw.
Wimiess autesn mnbages , quas Qm.nsmcm,.ﬁommmmmmm_nm mmnm. cw_w‘?.n A
evitaruri, duo teAMER COTPOIE SERETE, &.wmonnm {eilicet az Ip [@ﬂnmu
ponflimnm gvolvanug , GuOrdn ﬁmwmmﬁﬁ figurs epiefns 5. que wnwww
applicantur , fit vel eylindrica vel {phaerics , @moﬁoﬁon;ﬁmm m e
inceinfecus fueric difteibuta , cujus ratio-ex copfre 4NCIUAS &t asibis
principalibus determinatur, Hige ad genus eylindciemn nmpamenmﬂM
pendule , quae nonab ane lineari , uti iupra mmm‘_mumﬁ:m?_ mww : .rww
{a, fed axiculis cylindricls wringés pleno horlad: .ﬁ: incumbant. De-
inde etiam huc peréinet Eﬁa.d.mﬁm_mmﬁmz@ﬁw@..mmmﬁcﬁ reelprace
finilie,- cujusmodi corpara, mmm.‘mmﬁ,mwmmwmm ._unm incombunt, .nmmmmm:
cylindeica fpeciari pofiunt.  Deinds stiam; e._owﬁomm wﬁsm.im wwmamn
para fuper plano. inclinase defeendant , operas pretium erie toroiart

2d corfpora porro fpheerics refar® gon mm.?ﬁ €2 , quoTuIm no.wu %mawm
eft globofa , fed efiom m,,._mmmu».n.;mmmﬁ.ﬁ.m..mmm%wﬁ attinigaRt, mu&. etise
phacrinm funt efformata, velntd fund toshiiioy:  quirdity oyl dnimm non
in cufpidem fed quafi in hemisphaerium mmm@;nm cr_...wm._mmmn an_:_a
faertiae magis ¢t elevatuin , quam certrum m._n_.w_mmm___mnz_ , quendo au-
sem profundins eft fitam aliud mows genus oriri moﬁ.:. » quo corpl
qualk tinthendo ofcillationes peragit , in quo moty HuIa motug gyrd
torii perwurbatio locups babsre potelt. :
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Sie EH planum harizonesle ¢
in corpors autern Rotetnr primo
fued figin G, deinde cepiven
lenter planuny , in cuo hasc
qui cum fic ad horizomterm
idecque infinn planum TG «
mﬂmmwg eotam corpus wmaffun , gua 5
fine I colleam coneipera et ; dudta IE
“mo ob gravitatem vrgeter i
plasums horizontale iz Tt o serta guada
in dieftione TG , ot prefliont nequzli, ques v
hae duae virces fe defleusnt . corpus in quicte peeh
peripicuum eff, fatum quistis exig £e, ue mmmm:m.a <
pus puncto ¥ plano Horizontalt #fiflat , foquie redls DIGY §in
lis.  Figura ergo repraciont ¢ flotum corposis inck
fio indicator angulo TGT , qui i o= ¢, guoc
flatu acquilibrii vecfatur,  Ponamus poree Fading
'=GT =¢, evirtervellom pundiorom G et [ nomy
nus centray inertiae I longins diflet & pundto F guam o
G ¢ ita ue fi propius caderet , quanidis f nEaive
Hine ergo erit [P = ¢ o f cof p, quae aft alittudo contci

diredbione I¥ &
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406 CAPUT XVIL DEMOTUTORPORUM
© sg(M=n)dt-- :

= M.m%w , pofita aw =g erit du=" 7 , denotante’ d

¥ L . _
elementmn temporis , ex quo liabetur f (ddg .‘?,ns_...mw afgd=2
(t lwwu dr* fumto 4 nowh._.&nmm.“... 3 W.thw.&mawwﬁommh.mnuw.aaéu

sfficietur. COROLL %

883, Viciim ergo fi ratio matiis Wnomnna& detur, vel faltem
, - -
ut data confideretur !, inde preffio ﬂ",m.nmnmmn__n , ecam fit n-

Flddeperdgefy  m _ fadeoe
1= sgde M= T Tagde,
: ) n 0* _o b Hu- ”,»c - -
886, 5i fuerit f= o', feu centrum i értise I in .mmn_,E_ centrom
{phaerae G incidat, prodit i =M, etcorpns in omni £itu aequill
proprictate gaudet, _ .

. CoROLL 3 . "

- §i fuerit f> o fen FI> FG , flatim ac corpus tgntillum in
nﬁ:»%m.u. a vi _.oEmﬂ—mEn inclinatio angebitor , fin sitem mu.\. <o feo
Fi < FG, inclinatio minnetur’, corpusqus in fitomm acquilidrii , quo

punftom F plano infiflit, reflitetor: dum priort calu procumbit, alitm
quacrens aequilibrii fitam, o
SCHOLION. 1 *

838, Quamcunque autei corpus habuerit figuram , if1 eo .»..ni.
per ad minimun doo dantur u...ﬁ_.,:.._r...:...,m.. tug , quoriim aleer ita eft
tomparatus , Ut fi corpus ex eo paruinp r-declinetur ;

{litiat , alter vero, ut penittis prolabaty it
Librii flabilis , pofgtior vero labiliz vocart falet;
corpus plano horizontshi incumbit , in anm._:._ e
centro inertiac ad punctum contaltus du'ka fugrit <n.—..m.ﬁn._=..” id qu
{emper duplici faltem maodo evznire poteft. imque [ ex cenfro iner-
tiae ad omnia fuperficiel puncta reclac concipiantur d

pulla earum vel evanefcit , vel fit infinita,

BASI SPHAERICA PRAEDITORUM SUPER &c. 397

et maximam ¢t minimam : ttraque antem ad planum tangens erit nor-
malis ¢ quare {i corpus alterutro-corum pundtorum , 2 quibus centrum

inertiae vel maxime_yel miniine diftat, %Hm_nﬂ%amnouﬂ.% incumbat,

refta ex centro inertigelad punchim conta
‘eoque fitum 'acquilibri dabit, enmque flabilem , fi redla ifla fuerit mi-
nima, contra vero Jabifem , fi maxima: unde Eﬂo_mmmﬁwm&.éa in-
crtiae femper fofimum logom quacrere , S agquicfcar -~ Sdepenvinero
antem plures dantur aequilibris fitus , ol mﬂﬁmﬂ?vzz , qui fe"al-

rpos ex fitu labili digrefium in

s _dudla érit verticalis, id-

ternatim excipere debeht’, m:%‘

-

fiabilein pecveniat necefleXfi.

88g. In praefente cali orp
tuimift; cecla per centrum’inertiaz I et centrum figurac G ducta dabit
-dud illz pundta F epl¥, quibns fi corpus plano horizontali incumbat, fi-
tuin acquilibiii tefiexB¥ac dum prndo F planum horizontale tangit, -
tus aequilibrii erit TIAHIE, G FI <FG feu £ < &, labils autem £ FI
SFG fen f > o3 négpracter hos duios fits aequilibrii alius hic da-
bitor , nifi fuerit 230y quo cafu fubito ‘omnes plane fitas acquilibrii
indolem recipiunt. Etfiantem hic totam corporis fuperficiem ut fphac-
ricam confidero , tamen, ad inflitgidloftrum fuflicit, §i ea faltem
St contingit , fuerit {phac-

portio , qua ducanté sicei planus
: atjjue hinc ifla tractatio ctia farbines patet , quorum a.
. ..:m,».nn::rn:_mﬁwra?

Tica: @ T3
x¢s inferitis non in calpidem , ut adte:

ficque ha : he

poe centrum inertiae T ot centrum bafis fphncvicae G dudla propritim
furhinié axem exhibet , quae quidem, wti turbinas conltrui folent, f-
mitil-unwg €t axioin principalinm corporis , bini vero religui moments
jncriige habent patia, qualem formam jam fupra flatnimns.  Verum
quo-haec tradlstio latius patear, fimulgque ad titubationes corporum quo-
tiimeuigue baii fpliaerica praeditorum accommodari queat, axes cor-
jofis principoles utcnmque ab axe proprio DF-diverfos confiderabo,
earungue refpedin momenta virium explorabo.

’ PROBLEMA 1oy

ggo. Data preffione 1, quo corpus bafi fphaerica praedilum ..E?
8o horizontali incan bit , -definire monienta inde orta 2_._.:”5: axinm
. Ddd 3 princi-
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mnua_n__ma rporis , é_o_uomonnnmcn h Baonn .Bnu proprii er-
poris frerint’ Ui moma. s

- & SOLUTION. 3z o

Cirea no_.mo:m centrum jnertiae 1 dpferfy %wwunu» , it Z cjus
m.uu._wﬂu verticale , axisque proprids teagit jam fitarDIG, ut-cjus de-
i m»manuunnr qU =g - ‘Cum ergo direttio-prefljonis 01 fit
fent ﬁaanua iG = f, réferat recha

4t DGR mwm_p::.: verticale,
._E&-Eus GI et GV,.quarum
Uﬁm = g prodit vis “fecun-

yerticalis GII hanc v_.n
in quo refolvatur vis Gn =
haec ad illam fit uonn_u__n .-
dumGl =1 E\m et vis. mnn
trmn inertize I tranfiens nilla fugg

IC, cerporis tres aAxes ?.En_mn_nm»
.n_.anm . ¢ per v__:ma A, By,
DRG, DCG. Quodi axis 1A nm.n.
Gu monon piomentum vis GV = A
finus tofins tank ad finvim arcis GA quam-
debet , itz utex _?.nn._oa. _refnltet

inor, nnw.m_ﬂ axis TA
mom. £e

m_ at EE

Haec antem 8:_» Bo_una
ons a.___mn:_ in fenfum- &
EE?::

, O,k Em_n.é_a:m. quate:
sma.o fiataantur, quare oumibus.#d

o 7. fuDB, fin IDB = —t. )
el IIH\\..&UN.\.: DC., .:.aﬂunl..i:hmﬂp.mNO \Uﬁn
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gor. Afamfimus hic, centrum tiafis G propins effe termiine imo:E
quam centrmn inertjae 1: {in antein fécus evenidt, ut 5.24»::5  H
niinus it _En_.cu:a EG =¢. iifer allum GI= f nnmun:_ﬁ npm._ mnw.a
At fi fuerit GF = o, momenta inventa evanielcyat, _.n__ ‘cospusin, ointl
fitn san__rnES S-E_u:.
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g92. Si pro fitu axis proprii ID refpedtu axiv.n ccrporis mnw__nm -
linm ponatr arcus AD =, BD =1, CD =9, tun vero anguh
DA

mu»nEs illa per cen-
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ZDA =@ , exiflente aren 2D = n . ..ov..«Q.#Uw _ g\mh&‘q e f
—cof§. _% Jitfis
.\a.ngmcﬁ.\m ADB: & Ubwm“ bdw. =cof DAC = 1! fin

=1: iz g erit fIDB = Inm\mho.\m._\mﬁ+nﬁm%\ﬂ at cof DAC=
W€D cof8 G _ )

——— T E—

\kb ghﬂ , ideogue H.ll. ..ihbm..n.‘mﬂ% P, aigne.

%%%ﬁ?%% o 1. TCCEAo—coftr)
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803. Si axis proprius I} congrneret com axd principali 1A , foret

=oaguey = § = go?
ma.nn - a:a ¢ Peo.. , uteflet cof oy = cof = f et usuz_zm @ ma-
efinftus, Atex _UEE..._- formulis m_: mamenta virium :

P=o,Q==nfis; .;.
) i 4% @ » St R= — 11 ZAC
feuP=o, Q= h“M,nw\..N.o et R Hlu\a.“%.m.h

" COROLL g4

894 .O.nomm 4.n,3 ut fupra ponamus ZA —
=8, _.nmx“—..nﬂcm .:u.-d«:z. a.mnm._.s_:mm: genere =1, ZB=m et ZC
F=nf(cifeo/ m—cof v cif #); Q=0 } na\mé_‘.aine deof D

atque R =<1 o
unde ._wlm.w..mm,} oof 1—eof & af

ADB =

- q.uu 6= go® fponte fequuntur.

EXPLICATIO

895 Ratio invefiigationis harum pofleri f
e Frime com it SR 2O WoN.» tornm formuiarnm ita {e
= A LAD erit P = —
Ub\-.N#hN_wUu at ¢l ZAD = BAD — BAZ , ot ’ nrt
S BAD = . cof CAD I.Wlm‘m..u ¢of BAD = .\Mmum...u._m
g
faBAZ = —cof CAZ = mmﬁ_ ; wf BAL = o

vade fin ZAD == cof mesflt cof neof
SEAFDE

et P == 11 (e0f § cof m—eof wiof ).
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