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usque ad redtum crefcere poteft, f; GtfCE <y~
pc .
ga—gct

drantery AR tranfibit, § fuerit f AR

fen £ AR >

-
=~

Perquadrantem BC tranfibit, f2 fuerit £AE
Qo AE = p- 2z b8
. T

que muenta inertae erpne —
agmpbs
Ba—bbeb{bd—c o) efC.AS2

Hinc ob sof AE = r
45 = L45 i
O T AT ey ideoque fang AS —
intelligitur loca
B ¢t E traducto,

Cals quo f AR < r

Cafu autem

eurva per ipfun
Més,

¥ BSP
———
ag—cc

aap b
fboip

JiAdE =

o ags » fier 5
toge 4R

r———

.. ¢ ra G5 ¢ unde
poaftorums 8 fita offa in rirenlo maximo per prndia

y et

=B B
—
du~rg

» few pundtum & propius ad A fi.

+ in quo -

_ We—co)fidean

']-I!-llldllll'l.l.l
ga—pb

fi ponatgr Ay = E3 B =f5 A¥ = ot angulus ¢As = @ , ol

L fufa bbh—cc Sif2efinea ]
habebiruus inter ¢ o & hane aeaya.

mentum fit bri
eque magmun,  krit ergo £ Af= : e

[ 3 R
—
ad—54

T =
A ki

Jiez ag—pf =7 Jirz 3
-

4z

ci

truhct s

Fi

a3

4
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g0 O>H..C-H.. V.

’ . fieaifs
.\mnn‘m“.u -, — - e .‘. uaeu.w

:ouos.:.m“uﬂ.mnuibnu!.?anﬁﬂu H.m.m.mv tiizafg

e .
imi nt == = £ AE, " Ca
natione natura lineae ¢sf exprimitur , efiq FF ¥
ar g

. as—b3 dat punctam Hw Mnﬁ-nn.u mu-.
Hnmnmwmsnm__o.m..ﬂmv.u\nnlnnunu.m .

BC punétum 4 , ubi momentum eft idem atque i

biturque in quadrante

(aa—cARCC g opatur jam Ce == ¢ 5 Cd=F;
ot fit fC4* = —3p— o0 da—ce  Jfe | ae=db
3 y —} ¢ - nJ“.
Cs = r et angulus ' C+' = @; ob t..lnn . Hp».ﬂ%.»@@m%
f2ofel sver ret @ haec prodit aequatio: £r*= T Q.ﬁﬂ |
g Je2 I qua natara lineae o's’d exprinidtor ; cligies
= Jefigarhifafps’ "
£ fCE . . ..
i COROLL 1 "
. L | ”
459. Per totum ergo circulum maximum ex Bper E m:.mnwu ut
fAE=1p 288 momentum inertise ek =M#, Et ‘iz arces
=r sk’

i ipi : . nn_nEﬁ
Eus.:unmma..apsnamom:qn ann”mm_ wonn:.mno_nmmwu 72 dant
circuli maximi eadem proprietate gaudentes.

GOROLL 2 _
460, Simili modo tam circa polom A, mzuh_.u_ _m%mn Mw.w_““w”._:n.w ”___..”_ﬂ
i cie fphaerae orbes elliptici quozum femin |
in _.__3... mhm_.wx_mﬁ_%ﬂww n“_.n:m >M in w:;ﬁ ubigue idem meumw_““mﬂﬂ
.mwsm_ﬂ:_hhmn.ﬂ:nn majus quam Méb.  In figura linea fre refert quadrn:
1

tem horum orbium ellipticormm, |

CORGOL . : . -
61. Lincae autem, in quikus momentum E_mn__no. E_E__m n% m.ma.
- ; Hiprici centra {unt in polo C cique
ini s elliptici , quorum ce ] :
MY oot _u_m._ , u._.w” M“wm_w:. amnmm Cd, minor vero arqus Cef.  Infi
to , et femiaxis nwjor s I A iy
a.mw.._U m:qu 4+ refert quadrantem horum orbium ellipticoru
gurs : .

.wn.mwo.ﬁhoz‘” X . fulhae
462. Et fi hac lincac fre, et ds'e! in m..%w_mm“u.ﬁ Mﬂ”ﬂn””m:w i
W N rhivn ellipiicunun e 1l
non funt in eodem plano,” tamen eas orbivn W o

DE MOMENTD INERTIAE,

1S
Kgnire Inbet, quoniam eapym Profectiones in plana A LG .
cis A et C tangentia per rectas go normales fattac funy ! e, g
rum centra funt in pundlis AetC In Projectione anjy, fineag fre 14
i <. ) 0
¢ planumad A tangens mnm—m hmﬁ%::. FBf=m, fa. =, utfi: wn...
W=

= ;3775 ¢t pro w..:..n._f projedtione abieiffa in g <= x= 4,
/n @, et applicata o normalis — F=Fref @, habebityg inter x gt
J baec aequatio BRXXFMB Yy =mmny s quae eft pro cflj Pl centrum
in A babente , cujus fomjaxes funt g et 5, Parique modo projeciin li.
neze 444/ in planwm ad C tangens facta reperietur eff; elliplis. " 8; fue-
fit Mbb = Mec, qug caft pundtom E i @ cadit, fique Ae o= Af et
m=un, elipfis itla abit in circulum eritque linea fue cireylus mior
circa polum A deferiptus,

.. SCHOLION. »

463. Invefligitionem. €Ig0 mormienti inertiae eo redwxinus’ | ut
Pro quolibet corpore propofita fiifc; .

vifle , quae feilicet fumea nt refpechu teinorum ojus axium prineipa.
liu, His enim cognitis facile

momentum inertize cjusdem corporis
refpedtn n_mﬁn.__.,:mn.sazm BXis per efus centrum, inerciae tranfenntis, ac.
que hinc porro ﬂnm_ua.&: aliorum onninm i1l parallelornm aflignari por.

eft, Eon.._.:q modo maef ﬁ..w. momentorum inertine » quae initio pro
quovis corpore quadi-Tafinita videbatuy s mirifice in compendium off
redadta, Practerea verg notari meretyr + in hoc negotio aling infigne
fubfidinm |, clijus ope momeptum inertiag alicujus corporis facile oyl
ligi poteft ex momenis ¢fus- partium | id quod fequente problemate

explicemus, .
. PROBLEMA 4

[

”~
464. Datis momentis inertiae duartm partium refpe@a axiom in.
ter fe parallelorum , ot Perctijuzque centrum inertiae trauleuntiom, in.

venire monteatom inerfiae tatins corporis refpectu agis iljis patalleli e
Per husjus centeum inertiac tranfeuntis,

- 8OLUTIO
Sit ergo corpus compofitim ex duabys partibus’, quarum algers,
mafla fit == M habens Tutmn centrum Inertiae i M ; aleeriys v O
=N ejusque centrum iert] e in I, punaturque interva, g
B Z3 MN L.

Fig o




- CAPUT..V.

= i inertise prioris partis M refpeciu
MN =¢  Data jam fint momenta inertize pri Zmn wtis M refpodlu
is s , quod fit =Mmm , et poflerioris partis pe n
uﬁmmamﬂ . Jwam fintque-hi axes ‘ms €t i, qui mnn.ﬂnuﬁ.n_:n.wﬂ is
mzoﬁE: inertiae n_.m_..m..nuf inter fe mw.:._._,._mﬁu unde SmEu cor m.wﬂm.amwu
naﬁnEE inertiad refpectu axis 4 illis paralleli et per fumn centrar .“ iy
”“mmm 1 tranfeuntis determinari debet, .ahom__%m autem ”“Mw%m_mn .“ m“m
i Gentrom inertiae i 2e MN -

ci=M+N, n_smmum Centrum Enz_nnu ._un re P

3

= tIN = .
tur, ut fit HKIE+Zn sl : .
eodem pleno fint fiti , ponatur corum En_Euzounm -.%n.m.w ZE. feu -

) .
NIi i iflantia axi i = unde’ par-
gul-s NXf = 2 eritque_diflantia axium smm etdi = AN e wm..

_ T MNNcefi

tis M momentum inertine refpechu axis i crit = Mmm -+ EY T
Mefi 3
MEN -
...unﬂh..““%u . Quare to.
tins corporis momentwn inertizz refpecy axis # habebitur = Mmm 4+

EZE.S.%»
Nan 4 M+N

Cum igitur hi tres axes in

Tum vero ob diflantiam axivm smet 5 = prodit partis N mo-
ML

mentun ingrtise refpedn axis i = Nus 4

'COROLL. 1 *
465. Momentum ergo totius corporis majus ._.: quam morment]
artium {imul fumta, refpectu axium inter fe parallelorum et per n_“..
! .E.Znnb.h
MIN

jusque centrum inertine traduftorum : atque exceffus
proportionalis efi quadrato diffantiac axium..

COROLIL 2.

466. 31 'mafla totius corporis ponatur =¥ = M-} N, ejusque
momentwn inertise refpedtu axis & = I erit .
\MNcefid
- ! . Ne b =
Tun vero politis diftantiis IM =4, ot IN = §, crita=-7" et b =
‘mrn" unde fit Tif == Maunn + Nun 5 Lab fin J2,

f . co-

i == Mpmimt 4 Nun ¢

DE MOMENT®, INERTIAE,

CORQLT. 5.

467. Hinc dato momento toting

alverius partis Mo . m..nm.hn quoque colligitur monyeps

N = 1 — Mmm — 1 abff 3% fomuis feilicet ay
St per cujusque centrum inértiae tranfeuntibuys,

133

corporis T una cum monmzito
un alierius papis
ibus imter £z parallelis,

COROLL.

468, S corpus conftet pluribus partibyg > quacnm fingular uny 1.
nepta inertige refpectu axinm inter fo parallelorisny ¢ nmn.‘ cujusque
centrum inértine tranfenntinm {int explorata 5 hinc binis conjungendis
tandem momghrm¥nertiae totins corporis, refpecta axisllis m:wumﬁ: ot
per fouin centrom inertize tranfenais colligetar, '

SCHOLTON. ;
469. Hoc cafu plurium partinm aon opus eft fooy

ndum’ problema
#ina conjungere , fed flatim momentum totius corp

oris colligi poteft.
Sint enim Mwin , Nan | Ppp .. Qqq momenta partium, refpectn axinm

inter fe parallelorum et Per cujusque centrainectine tranfeuntinm : pro
toto autem corpore concipiatur axisillis Parallelus per ejus centram jn.
ertiae tranfiens, a quo axes partium M, N, P, Qd

a, b, ¢, d: quibns cognitis erit momentun inertine
=M (mm + aa) + N (oi 4363 4 P(pp 4 o2 4. Qlgg + dd). Hoe
igiter modo faepe corporum admodum irregularium’ moments inertiae
facile colligi potérunt, dummado ex ejusmodi partibus fuerint cowmpa-
fita, quarnm momenta inertiae »Bm?:.m liceat , que paclo caleulus
mementorun inertiae non mediocriter adjuvatyy, '

SCHOLIGN o

470, Verum non fufficit methodum tradidiffe omnitn’ corporum
momenta-inertine inveniendi ; necefle eft etium ea pro praccipuis cors
Porun geneitibus evolvere, ut quoties ufis pofinlat, inde defumi gne-
ant. - Ne autem opus fit infinitum |, hane invelligationem ad corpora
homogenen quac per totam extenfionem fimilari conflene materia, re-
ftringatngs y ita ut caleulns quafi ad Corpora geometrica tantumn fit ag-
commodaridus , ubi quidem figuras folum principales fum confideraty.
_.E.bn_z.::ounm:o:mm_:m? E:;E:Eala

minas tenniflimas tangumn
Ligeas e fuperticies confiderare licet » ab iis initivm ducamug | inde a1

viyiar
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18¢ CAPUT V. DE MOMENTO INERTIAE,

-
varias pecies folidorum , cujosmodi prac. ceteris occurrere sm.rump
progrefluri. In fingulis auten ?n..nwmm.azwﬁ ternos u.umm man.mm s
eornmaque nn_.momwn ‘“EoEmEm Ennn.mo nWE.ums:m » .m.nmn "mm. -n_m.. .na
his momenta refpeery omnivm axium facili ummomﬁ. no.m. mw spoiliint.
Hine etiam fioonl patebit Pmcn.ﬁ_dm.o caleulum » w.um_a alia onwou_ﬁu.,
genera gnam commodiffime sécommodar] eenveniat, . .

CAPUT VI . =~
INVESTIGATIO MOMENTI INERTIAE _z_

CORPORIBUS HOMOGENEIS, '~
© PROBLEMA sz

471, mm corpus fuerit filun tenuifimom rectum AIB, invenice
ejus axes principales , eorumque mn».wnnna momenta incrtize,

. SOLU1TIe,
.mm" tota fili longitudo AB = ia., in cujus medio puncto T erit eju
centrum inectine, ut fitJA=1B —=4: malla antem _m__ » quae ged-
metrice per 2q exprimitor fit =M.  Jam unus axinm ?.Sn.m&::su _ﬁ..
to eft ipla linea AB , cujus E._.unn:_ momentinn inertize eft nuilu,
ideoque minimum ¢ bini reliqui m“::a m:_ ABin'}1 normales , corumqme
re{pecty momenta inertiae aequalia , jta ut eorn ..mEm non @29 mine.
tur.  Ad momentum ergo inertiae refpectu B_.ﬁ axisad AB in ! norm
lig inveniendum ; fumto [P = 1Q = «, n.TEn..:oE_: Fp= pu_....umu
momenta funt xxdx , ficque'amborum conjunctin = 2xxdx , cujus ine
tegrale 3 %7 pofito x =4, dat momentum inertiae fili refpectn axiuf
ad filum in I normalium = 4% = % Maz ob M = 24

COROLL. 1 o
472. Bini ergo reliqui-axes principales praeter AIB non determl
nantur , perindeque eft 5 qnacnam.duae rectac tam inter fe quam ad fi-

lum in ¥ normales pro iis sccipisntur,  Eorumque refpeeta momentom
nertine ; Muaa eflt maximemn , ita ut mredium cum max’mo cengruat.

COROLL, 2

"2

473 Cuom momentum inertize refpectu axis AB fit nihilo acquale,

. . e B . = f# inclinste
refpectu alius cujusennque asis S Trad AR angulo AIS = ¢ _nnr:n..qw

CAPUT VL. INVESTIGATIO MOMENTY g

etit = § Mae £0 , qriod ex, fuperioribus cvidens eft W fid
liquoriun axium poncipalinm dleer iy plano
axis 8r ad evm Inelinay angulo 90° . 4 ad

s
inorom re-
ALS capiatur : tum enim
alteraun verg angulo recto.
PROBLEMA 13
474- Si corpus fuerit flum tenuiffimum 3

AEBF incurvatom y Invenite cjus axes Principale
inomenta inerting,

U peripheciam’ cirenl
§ corumque refpecty

SO0LUT]IO.

.1 Sit radius circuli 1A =a, ot pofita ratione” diametr;
Xam =1z a, erit longitndo fli = 2%a,. quae fimul ejus
.mm? quae fit = M.” " -Cum ‘centrum inertise fit in cirey
Primo recta ad planum cirenli in T perpendicularis oric uny
cipalis , cujas refpectu erit momentun inertidge = Mg > duo reliqui
axes in plano circuli fimt fitj, Pro quibusbinos diametros quascungue in-
ter fe normales aflumere licet AR ¢t EF, Sumta jam abfeiffy IP — &

v N Ty
- - r : . .
ct applicata PM =y = ¥ (aa—xx), “ob elefmentun il My = ..mmh..
€Tit ejus momentnm mu@nﬁ: axis AB ="aydx , ideoque momentun ta.
tun = gfydx = a>¢Aream cirenli = 73 > quod ob M = 2xn erit =
x Maa,  Quare momentum refpectu diametri cujusvis eft = £ My,
€OROLL 1
475- Momentum'ergo inertias refpecty axis princip
circuli nermalis , Mg .am. maximum , &t momentum nte
mime congruir , efique utromque femiffis maximi,

. COROLL

476, Si alius axis quicungue concipiatur ad p|
inclinntus angulo = ¢, quia is ad ‘axem Primum inclinatur auguloe
90%—y, ad veliquorem alterum angulo 4 et ad tertium angule recto
crit tjus refpectu momentum inertize — A ‘

=Maa fin 32 M 2 —
3 Man (14 o), S Maa o,

ad periphe-
maflim re-
i centro {,
$ axis prin-

alis ad planum
&E:.Q:: mi-

anum cireuli in I

PROBLEMA 3.

477- Si corpus fuerit lamina tenuifima

ABD | iavenire cjus_tres axes principales’,
menla ineriae,,

plana’  triangularis
corumdue refpectu no-

Aa . .qu

Fig.'ss.



186 CAPVT VI INVESTIGATIO MOMENTT
;%,&H%m.do... o ;
Ut centrum inertiae H.m&mnmm?wu exangulo A ,..___nwEn recta AC
Iatws-oppofituri BD bifecans » fumtagrie CI parte tertir torjns AC erit
ceatrum inertine in [, Ponamus.CI =4, CBx=CD =¢, etangolun
ACB={, utfit Al=" s bOﬁ" 3¢ et BD =26 .Hn_u,u wmnh.mmnc—_e
eff, unom axem principalem fore ed Pplanum’* thiarguli normilem iy
quoniam £ in haé refta coordifidtam x fuiksremus » forer SaydM =
et fxzdM —o,0b x —o, Quare fecundum mzww_.. 28, practer ifiam
axem [mantur in plano tciangali bimze religuae direttr, Ces, Quarum al.
tera fit 14 1 et fumto elemento quocumgque dM in Z,, indeque ad 12

demiflp crpendicalo 2, fit Wiz yd Yz, vocenhirgue fatg,
mnu_mm.\uwn@nn A=o; fyydM=5 u..‘\wuﬁﬁ.".ﬁm EE...:&H—.."

ST

unde i IF ét IG-fine bini feliqui mx...“m wwuun_m. les, Ponajurgne anguldy _m.,”

2F

ATF = ¢, demonfiravimus fore un“aw 2= Fooe St relpedy axis ¥
Momentum inertize — A - B f0* 4+ Caf g <. nm,\.m.d.\. . ubigde

notat tam angulun AIF quam AIG: -Tum verg

relpedtn- prind anp

hos valores inveniendos per Z ducatur Literi BD parall
. R P AL muﬂ...hn t TR

.u."nul.u‘_.na%mﬂu

“fim confideratis fer - -

* . B= fdt | 2 felu A.,?nl.&p+§£\ﬂuu... C=2fdty .:..S_ \m..
et H..M\. \mh\mm\ (wduf{(2amttu cof mulaﬁa\w AEM\_.. l:h\g ;

. Rur=afp g, JundafT cof .

.- 3 L) - ﬁ-“ r i
Prind integratione peradla poni debet # = — " ypde fir_ .

3a.
c e

wu%m@nﬂ” (za—1)13 mml_nr..&mux C==3fC tdr,
&t Frx o2 eof{ fdz, ..Mlm y ideoque

Factt &n:. cta £3ta
.w“u.\_.m ﬂllmnll -— .I.ol. + e T ul»ﬂqa\ﬁuu

nu_:.\w\u n:a.\.mng.\.m
€= M\W. 32443, n.n...m”‘. = I..l.l.__ﬂulnul.l

mﬁ._ma “

- ad plantn triasiguli nogmalis e nramentym- inértiae 22 B 4. Gy A

P g _ 4 MN, pofiti.
Qe AP=tet PL=tw; erit PM=PN= gor Yo=w fletPY=
# eof s atque elementiom in Z = d¢ dufil=dM, - Hine igitor erk -

=uf¢; concipiatur aliud sequale slemen. |
tum 4t du 7 ad alteram partem pro quo fit 4 uum.mm,_:._:..u..?.um.__n js- -

habebimuys:

rang 2

AG; prout § an

hine enim duo v,
refpecin axis p

479. m..yno binis reliq

: B=2a J (3aa
) Yo Ex his pro fity

1 axiox

n IF et IG %mn .
P 2ar3 f M@.w. ' ’ ‘,“.q.....\.u.m‘
= Gt = et
&E.....m. pre 8 eliciuntur, U.m_:dun moy
_mmmn.mwmrm ad’ planmm trianguli normal; et
Gaate) = 1 M (300 3 £, b M= gack ¥ s o refpey

quibns  valaribus per _totum H._.muwm:?:._.._ ponen ma..»..”

FeeesfCh); Gy 4 fl3; Kz

4

c - hnn+ﬁnnﬁ ..m.

neng

guluim AIF vel Emwnﬁs:\% Momentiyy

hincque momentum inertige refpectu axis ad plasum triangy
malis fiet = & M (AB+ £ ADY +BD3), ita ue Gy pa
lze per ME:Enﬂ.u.A__F-.mﬂnon.:B laterym BEEH:SBP

| _ uis axibus principalih
IF et IG , notetur ¢ efe ampulum redtg non jugjoy
T pofitivus,

—3eam—ceoofy W+u1.\ﬁn;+mnnnn3\.uﬂ+n 4

CoROLLL

187

i4, extenfis

s [T cor

B inartjge
= gac f ﬁ
axis IF ya
inerting

et OV { My g3 e e

-+ m»gnn.\_.ﬁ.w ]hvu. ¥ Mag L

478. Ciin fit AB¢ 4 AD> =5a04-26¢] crit g0 o2 AP AD2— e

———

n.,.o...w« OLL o

Pofito erao angulo AIF

22af2C
mhn..&.um..._.:

na\uw
midd—ccogfs w..l.‘.n@‘wp.ﬁ.a.mwnnnﬁ-u N-_-n 4)
. ..Q..um. T
COROL], 3

Bt 3ee—3 nn..\,.m\nnﬂlévu.n::.__ fgitur fit tang

» hoc uery

:..m:.m momentum ita QN.T-.H._:n..:.:.u

Aa g

&
i in I por.

'S tricefima foxea

s in plang tianguli fiys,
em L yunde
=4 erit tong § —

T s tang ALF, Ueang NG =

480, Momentym inertize ,_.ﬂ.wn.m_._._ Jorum axiugy o =" 1" \q

L Gy ageofs

mﬁ.w..l%v =

M



188 CAPUT VI, INVESTIGATIO MOMENTI
L M(saa+ect p (9at + dasceeof 20+ ¢4 ) =7 Mee

ccfls(l—6
—cof 2 {—[aLtang ) = = mmﬁmt

prout enlm pro 4§ angulus AIF vel{AIG affumitur , ita_ad uttimque .‘.

axem referetur.
EXEMPLUM

481 Sit triangulmn ABD ifosceles feu angulus num.w.nmu. E.nnmsm ob
tang o8 = o, erit vel § = o vel § == go® , unde m:nn axis in _w_.n:.. 1e-
¢tam AC incidit , alter vero ad eum eil normalis,  Refpectu prioris
AC momeptun inertiaeerit = £ Mee, refpea wo.nnnonm vero =4 Man:
dum refpectn primi, qui ad planum trianguli eft normalis ) rat =
X Maa + & Mecita, ut hoc it aequale fammae binornm reliquorum
Si practerea triangulum fie sequilaterum , enjus fingula latera = 2;
eritza = ¢p-3 fenan’= .Wm » quare omiies axes in plano trianguli per
1 dudli sequalia pracbent momenta inertize = £ Mer et momentun re;

Tpechu axis ad triangulum in I normalis erit duplo mejus = 4 Mg,

COROLEL a.

482. Hacc pofirema proprietas adeo in genere valet : cum enin

fit mmomentumn inertize relpectu axs ad planum trianguli nonmalis =

%M (ga8 4 ), tum vero refpediu axis IF =& M (g2 Fcc =1

(93* + 6aa cc cof 2 { 4- ¢+)) refpectu axis IG = o4 M (g40 4 2 +71

(a® + 6ag ic vof 2 £ + ¢4)), evidens eft, horum fupmam priori éfle
acqualem,

SCHOL1ON,

483. Notri hic meretur , fi reliqua trianguli latera ponantor AB

=2, AD=2d , utieft BD = 2c, fore gan = 2bb 4 2dd ~¢,
dd—4b P
et eof { = e unde formuls irrationalis p~( ga* +daacc cof 2L -+¢7)
abit in hanc
$V° (b i o4 - d4 —bbec — Bbdd — cc ddT},

Ceterym hic in genere dr finire mon licet . wter saxipm IF ot 1G mifit
pracbeat momentum , e hace ipfa formula irrationalis quandaque
negativim volorem induice debeat | quemadmada patet ex cafu m..u

9o* . ubi valor ¢us jaa — ec fitncgativus, fice > 04, In genere aw
e

INERT.AE IN CORPORIBUS HOMOGE

tem haec dun mementa

NEIS, 159
qusunt , qrin oy,
§ =180°
> ds @ utrigue IXT v e
‘itnetur ex formula 3 Mg J8% 42 mh.” \.n_m..:w“, N
PROBLEMG4 .
484, Si corpns fueric lamina tenuiflim:
gramwi BDEG habens | fnvepire -
relpedtu Iwmenta inertiac,

tem haes ater fe requalia fieri pg
ireatsiaatis evanefore fion putell, nif; fit 2 w.
fuceinn hec quovis cafy adhibiris angn
bus | facile

1
R T . o

L
€3

35

plana fguray,

. r a i aralleio.
efus tres axes Principale; ! .

2 COrWFgue

SoLvTro.

Bifeckis Lateribus binis oppofitis BD et &d in A
recta AC in ejus puncto medio W erit na_:m.:.:_m Mhﬂ_“ Mwn u..m:?_m.:n
mafla ponatur = M,  Ponaneey htera Bs=Dyf = AC Jhors culs
=25, ot mzm&:m.»n::am =d={, erit arey — .uam.&..ﬂm_.._n M_u == hf
Hnus axium principalium erit ad phnun laminae in I E:.__....m L fam
que reliqui IF et IG in ipfo hoc plo fiti ; o uos inveniy _._d o ?:.7
Phatur elementum quodcungue M in 7, » Per quod pund: plilos conci.
catur recia MN Iaterali BD parallela » fitque AP — nmnn m.h_: primo du.

ex Z ad AC demiffe perpendiculo 2Y vocetur f, cundum ?._..._._.H :aw :m_“.p

=yetYl=z ObAPL= {erit LY, =upinl e
I= t PY =y >
r= n_.l Educof{ etz ":.b.:w 3tam vero GM = 4 a..e\mm_. E:.r.
Lo caleulo fitx =& | w fit JxxdM = o | JxpdM == o \«n ..(.H a8
Hine ergo habemus : LA =8 = (it 1 / w. \_‘. ne Ly

i: : M=—h = /. A—relural £ e

WOW\N..\Q:&&%.W_ ct [y3dM = F “\..&\:.u__z\mu na...m_u L_.NNAWM
omiacts cum his elementum fimile 2/ nd alteram parteu _.+=3\{.
quo eft u negativim | fierque; s Hum, pro

B=2f fdr fiu a—32 tumeof82); C = 2723 14,

. e F=a2/lrayl \Nh\_ﬂnkH /s ¢ s Al
Priorj integratione inflituta ponatur 4 = 4, m_.E:EE:n

B = 2/ { [t (h(a—t ybicfl?); C= 0673 fle
e« F=2p1p72 f.&xm\km. Denigue pofleriari integratione fi0, a1l
tur aw 2a, fictque B— 2 ab /2 Caa - b of {25 == w M (aa-- 41 ﬁ.ﬁ.“vm.‘u?
Eog b AC =3 MAT: ¥ = g ab e coff s MHAL oy (.
L nligionr moarentom Inertiae refpedty Frimi axis o i "
1 normalis B T C= 5 Mot bb): fod ergo non ab bl
atum a lateribus peader At pro reliquis axibys IF o 1L
Aa g .

“uniun in

pofies an-

[
ST

- L h




1o CAPUT VL INVESLIGATIO MOMENY

2F _ 2 b855e g feu tang :f =
oulo AIF = finvenimus tang 24 = B—C ~ aa<» un&um
o
:.\.‘.. m .

aa.TmmEHum. . um ‘axiun eft B /40
. inertise refpedtu herum ‘ax
ey o M Can £ 45 4 86 ol Lo 1+ U6 o
2 _2bbfE e feof ) == .
“/? HN?H\AWn|\Mm%\.Nm +0E—b nw\.ww. eof nn\mlm_m\n L/ 28)
ficque wwn momentmm inertize ita exprimi poterit )
M Caat bb — agcof z 8 — bbsof (20 — 28)). ,
Cum igitar fie m@mum . ittt |
\-.mmﬂu\?.._..un&m nﬁ‘»m._..ru w\.?a+u2¢nﬁww+u¢
iftnd momentin erit? . ) )
1 b — 1~ (a4 2eabbeof 2L - b%) -
bi .::w.% M%MMnm.w.um radicalis ot amboy axes IF et IG Mﬁ _,»“nw.w“” __ﬁ__ﬂu
Hnw.“n nc_.mEs Ewm.nmr, praebet, _ Patet ergo fummom hory
acqualem effe momento primo.

CORCOLL 1 dicd
. Sofiti .fumto radics
; b habeat “valorem wom»_.:_a.- e
G .nmm. m“ﬂn“_.—ﬂ 2 mn_”..ﬁmm erit minor , anamsn mzm."_.mw >—.m. _.n:_:..a..
ﬁ. :Em_w_. .m.mn nn_‘_,mmz axis IF momentum inertine erjt _Em_::m._mn.!
a..”ﬁ_:?a +u_§ — ¥ (0%  2aabbiofz{ 4 14)) ; refpedtu axis IG ve-
‘w '

ro medium.

: AIE
cujus duplex valor § pracbet atramgque sngulum

et cof2f=

COROGLL, a2 *

. e "
6. Siaa 4 bb cof 2 { habeat valorem negativum, et Eﬂ_.nu_n P
e itive lus 24 erit redie major, ideoque v
axe IF capiatar pofitive , angnlus 24 T et oo >
ired jor : atque axis :
aulus AJF femireflo majo
nae erit minimuom,

COROLL s

487. Si ducatnr dingonalis B/ pec angulosacutesBet d, ob rang, AlB=

14

ul+|m..l|l..£.m reperitur rang 2RIF =

un.._.h.m (an.= A )
e o N
a4-+2arh ..QN+H....§ cof u.w._-.nbu cuf ﬁ“mn
v

. refpectu primi axis al:om.wnnm.wm .m_.m_aﬂ_pyu rhombi in

culi eflormara | invenire
momentta inertiae,

__.aﬂ...

INERTIAE _Enam%oamcw.z@zommzma.

unde paiet, in rhombo'ubi 4 =5, ambas diagonzles fore 4
fes ¢ dam in rectauguly recta AC ot axis principalis,

) EXEMPLU M |

488. 8i v».&z&ow.ﬁi:“:_s BE 4D e redtanguing | ol C 922 fir
ring 2§ =0 , idevque velf = o vel g =90° : ande refpedty axis ad
Taminanyin I normalis erif momenting inerdne — iM (a2 86 : vy
vero aler axig Principalis eft AC, cujus refpectn nuwmentn, inertixe
et =1 M&b: “tertius vero axis principalis eff i Plano laminue od AC
normalis, cujus refpedly n

ToIentuny inertiae eff — 5 Maa 1 exiflens s
Iateribus Rb— Dd= 22 ¢t B =42 =28,

191

X¢s principa-

riad tooeo

EXEMPLUM .

480. Si prrallelogesinmum B4 4D fir 1,

fingula ejus latera = 25 3 exiflentibe;
L -

Mﬂ‘” na_..q..w ﬂ 3

ombus , ut fit 5 = 4 ot
s angulis acutis == £, fie tang =

hincque vel § - $Cvelg= 90° +4 {.  Quare

I normalis oft mo-
== ¢ Maa; reliqui ambo axes funt diagonales Bd et D,

quorum illius Rd refpedtu momentum inertiae ef} = + Maz (i — ..Qﬂv
=3 M2 £33 refpectu vero alterius disgonalis Dj eft = ¥ Mag

e/ =2 Maa of 43, e

COROLL, |,
490 Si ergo paralielogeamnmin abent i quadeatum, cujus Jirns
= 24, omnes reclac in ejus Plano per centrum inertine 1
axibus principalibus haberi poflune , erieque eorum refpedtu momen.

tum inertine == 1 Man ; o refpectu axis ad quadratum in [ nopyy; Bdu-
Plo erit majus = + Maa, .

mentuny inertiac

ductae pro

PROBLEMA, g

491. 8i corpus fueris lamina tenuiffima

phma in figuean ci-.
€jus.axes principales

3 EOrUANUE gefpedh
SGLUTIn,

Sit radius circuli — , » £rit ares =
el Cumn tnus axiuny priveipaling ad pl

waa s quac maflim Ar1e.
anum circuli in cenrrg g

]

HTHIM

*q

5

bl




s CAPUT VI, INVESTIGATIO MOMENTI

noramalis, ponantur pro clemento quoctnque AM in Z fito coordinatsg

bu...m.w. r Ahh'hbsv mﬂmﬂc z=}" ﬁh_h l.m\*usv.

Fin. 35,

1P =y Vi=2z, obdM =dydz, crit fpyddl= fdy fiyde = fdy. ypo=
; At hos integrale reduci.
dy .y .

rur ad fanc formam fyydM = § #* \.ﬂ\.ﬁnn.ﬂv&u = Fy{ad~2y)

. . Lio. - .
7~ (22 —zp), quod gquater fiyntum et pofifo y =2, datB = - o
= X Mas. Simili modo vero fir fz2zdM = C=3 Maa. Deinde [yzdM
fiex altera diametri parte fimile clementum conjungatur , ad nihiluw
reduciter , ita ut fit fyzdM=F =o. Hinc com B — C =0, o«w._.n
tang 20 = 3, ficque angulus §-eft mnmﬂnzammn:sa.nu. qud. nn..ma.ch.u.w
mus , quod per fe eft clarun , omaes. dismetros pro axibas {principali
bus haberi pofle , quormm refpectu fit momentun inertiae =3 M,
At refpedtu pritni axis ad planum circuli in centro I normalis et mo-
mentuin inertias B4 C = £ Maa -

SCHOLION.

. 492 Com bic elementum maffae 4M effet = dpdz, notandus -
eft, id femper manere pofitiviiih , étiainli vely <n—u.nnwmu.mﬁ negatin
quo cafn etimm differentialia alioquin fierent negativa. " In hoc e .
go caleulo probe cavendum eff, né cun coordinatae negative accipiue

e, elementi mafac M expreflio in caleslum tanguant negative
satar.  Ex quo conveniet pro fingulis regionibins, ubi coordinatac fi
contrariis afficiuntur , calenlum {eorfim inflitui,
Bz fyydM = fwas evvituc;, fi ponatur 1Z = r et angulus AVL =
erit onim dM = rdrdd ety =r cof @, upde yydM = P3P f
quae fecandwm varishilem » integrata pofito r = 2 dat $a%40

cufus ntegrale ob cof @2 = + % cof 2 prachet a4 FP43/

Statuatur nune @ = 2, ob/ 47 =0, prodit §za* ntante; unde paritle

perivrem cantelam legi continuitatis non repugnare. |

PROBLEMA, m,
493 Si carpus {it luina tenuiffima plana figoram habens ﬂﬁa
cunque ACBD , definire ¢jus axes principales ,  corumgue refpidls
mementa, inertiae, .

SOLUTIO.

it 1 figwrae centrnm iweniiae , manifeflumque eft | redtam ol

ejus pluin in I normalem fere wwm aximn principalinm; wnnin pline

ipl

Ceternm idem valy

§, —PM, fit FrydM = [PM,

INERTIAE IN CORPORIBUS HOMOGENEIg

. g 103
iplo fumtis bins diredtricibus AB ot Cp i ,
: . niter fe ;
mento quovis 4M in Z ponantur-coordinatae mw mormalibus | pro le.

M =dydz , hincque fypdM = \M.,..e Givde — ,‘Q.w” .Mh n.; m.m..m..“muw ,SMMH
- 24y o eujus valor neo | ) i
bus AIC, Ewu« RIC et BID erni an_ua“.‘ nowh:ﬁﬂmmw__u_w wzm_wmw_»rwa amwncsr
. B=/IP=, MN. 4 1P +AQ s, 4, 10. : = B, ut fit
Deinds a:\.&«n&g ={fasds= 3 [y, 23 = TIPM3dy st g
.m :0“ /(PM3 - PN#) 4, 1P & 370 4. Qisy e, N it
.o_..ﬂ.wn Mm.wm "\Mﬂ%&»«n” ab..u.ﬂk.%” 2/EM=, 3y, cujus 4.._‘_2” i
givnibes et BIC eft negativus, in BIN verq politivus, unde haheb; e-
m.;.ll.m.\m,w nwgnﬂlmu.zhv&. IP— m\upnﬁmsuﬂl ? habebitur
At vero totz mafla M exit T Q) 4. 1Q,
M/ MN. 4. 1P 4 fisy.d.1Q,
His valoribus inventis erie tnomeatm inertiae refpecly axis g planum

inTnormalis— & +C, tum fint reliqui axes principales FIf &t GI
ac pofita-anonle AIF — ? reperi 2k 8
 pofita ang =¥ Teperimus tang o — A0+ 8 Mmomentmn
ncriiac refpedtn axis FIf =B /¢ 4. ¢ o8>~ Ff fcof

$B42 .ﬂiw,ﬂhute.,aﬂno - F f 24,

Verum oh /28 — 2E- ‘B
: - T GO ggrn ) = e C
chtinchitur HoEosE_snm.:mz.M_w“. qmﬁ_.mwr_  F(B—0 3 7FR

axis FIf = 3:(B 4 )3 1 ((B—C)* 4. 4 FF
@8 Gl = 2 (BE CYd 1- (B Cir 1 | s
o R c .N. L. I.

494, Momenta'ergo inertiae refpectu axium Ffet Gp
aequalia funt momento incrtise refpedtu primi axis o} ("
plaoum Jaminae in I eft normalis, ¥ prital aiis principal

COROLL ,
1op, 395: Siredta AB fucrit figurae diameter | ue fe PM ="PN
rzman F evaneleit, id quod etiam evenit f§ rocta W._u faerit dian e
inmto 1Q == IP fit Qu =PM., A quoties fitF = o
=0, ipfac reftac AR et CD erunt axes principales,
COROLL 3
. 496. Calu hocquo'F = o, ef AB et CD funt axes ‘principale

i snomentum inertise refpedta axis Ff = C of ..n@n%: nmxmﬂm__w_ﬁ_%.

) w v - L] - e u !

’..____ﬁn

mul fiomes
15, quiad

t dismerer,
4 ttn ob tang 2§




wmm. mm-

104 CAPUT VI, INVESTIGATIO MOMENTI

use fi infupeffuerint aequalia ob'rang’2 § =3, omnes redhae per I
M:mﬁo paria habent momentza =B = C, . .

* COROLL. "4,

97, Si praeter diametrum AB reperiatur alia refta per I dudly,
a&_a_nna@nm—nm.:oEnnuE:nmnnnmno ill1 it acquale, tum oranes, plane re.
¢lae per I dutae eademn proprictate gandebunt , et momenta inertize
habebuat aequalia,

'‘PROBLEMA. 38

498, 8i corpus fuerit lamina tenuiffima plara in figuram polygen
regnlaris efformata , ejns axes principales corumque refpectu mo-
menta inertiae definire, - ’

SoLUTTO .

Centrum inertiae talis polygoniregularis erit in’centro._cirenls cir. |

enmferipti I, cujus radius ponatur IA = g, aumerusque laterum —»,
27 D

Hinc fit angujus AIB = = eoque per_ rectain HQ bifedto anguluy °

x

AlIG = .w....n»mzn AB =24 fin Zelo=aaZ
n n L

= x 2r
H — 4 — — 1 — H T —
guli AIB = qa fin v ¢ = raafn =, St area polygoni totins =

n 27 ..
< aa fin — vicem maflae M gerens, Tam primo obfervo {497) omnes

redias in plano laminae per I ductas aequalia effe habituras momensy,
querim bina fimuol funea efficiant momentum, refpectu axis ad phesm

laminae in 1 normalis, Hoc vero momentwri ¢x fupérioribus EFm.

potefl.  Confideretur enim triangnlum AIB » cujos malla pondtur —x,
. - -
=3

- . - . - . . T
et centrum inertiae in §, ut fit Gi == 2 4 cof —etli = faefs

-~

exiftente AG = q S .”M

§- 4&s. erit ejus momentum inertize refpectu axis ad planiun triangul
z

. 3
o . ) T #
indnormalis = £ m. Gi* 32 . AG? o Tra eof — + L f—Y;
» n
hincque relpedln axis ad iden plaswm in [ noralis = m (&5 =

e

: quare drea triag. -

. Quinigitur hoc triangnlum oft mmmmn&nm.%ﬂ ;

IEERTIAE IN CORPORIBUS HOMOGENTFig,

. i3
w* y t . - e
S—— are— -y -
of —riaaf — tsaaf — = s (g o —+ i

quod per # mmitiplicatum ob mn = M dahit
us polygoni refpedtn axis ad id:-j, I normalis
a : L

vt I N.l = I I e
i/ = 5 Mag (14 §eof ) Refpectu vero cufusque axis
inplano laminae per punctum I dudhi e momentuiy, inertize == =
2 '
Mas(t 4 3 cof —
1

T
—) Eo. {cilicet m_io minus,

momentun ot

= Mz (3 of

CORQLL

. 499. Sipraeterca latus Polygoni ponatar AR —="c " ut fit e g
. ¢ et

oD 4 = =— erit momentum ineriige refpedtu axis principalis ad

2ffw
e : :
- .4. . . 2efecof 2
o Moo Lo Mo . Py
planom’in I normalis = —— {r + ¥ af .u:.mv = % Mee, ..
S2h7 B —cof 2
. - —

refpedtu reliquornm’ vero axinm principalinm eft duplo minus,

A "+ COROLL 2
§o0. 5 practer radiun, circoli circomferipti TA = 4, latys pa-
" .

o e

: . 2" .
. @mo.: AB = ¢ introdueatur yobf— = L il =

ct I e —
hn\. H 1 202

trit momentum refpectu axis in 1 normalis = £ Maa it 4 2o S8

et

n 2a

L ,g 23 = : ' . gaa ' 5
13 M (faa —¢c), refpectu axinm vero in i {o plano pol i per I da.
dorum cft m:m_n“ 55_”5. o0, U 1plo planio peiygoni per I da

PROBLEMA, 3.
. . 0% Si corpus fucrit cylindrus rectus | cujus axis Ad"="2z ot ra.
dius bafis AB = AD — » invenire ejus axes principales, ‘corumque re-
Ipetis smomenta inertiac, .

. SOLUTIO.
Cuun area bafis fie = mee, erit eylindri foliditas fou malfs = ppepz:
=M. Inaxis antem punto medio [ erit cjus eentruminertize | ut
Bb 2 fiv

Fig. s,
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i ic axis Ad'tnne manifeflo eft ‘axinm prine;.
= Ta = &1 atiple hic axis Az tnus ‘mani L axin :
mw_wuﬁn. . _Wnn. quem fumto plano-quocnngue uUmmumm‘a H_oammnﬂa M:oﬂ”
w.g inZ fito habebunts it coordinatae IX ".um. ’ H ..% s I.m,..;
fit 4M = dedydz. Hing collighntur vilores fequentes: -
Y, fxxdM = fxxdxdyds i obi fuiftis ?ﬁw&“ﬁaw AM,M&“.MM_ >
et pofito poft mnﬁmﬂ.umo.._ov_w o= wlmm.onmw .Imm.mﬂum.mu % mmmm.m\" ﬂnn.w.ﬁ
— t fd) cc — gy )dat aream I FEc,
thn%mﬂw,hn%%ﬁh s e%_m integrale NMM ad A quam 4 extenfom pre.
bet 2aeca’,, ﬁnmw\wﬁs__a"b“m. 5 ) _
) qpﬂ..nE&Eﬂ [rydzdydz = \mam._ﬁa.ﬂwm QM.I. um‘w_m_ﬁwn mmmmw mu Mm
 fypd ce—zy) = YWt qu quater Jum o.M
n“ M‘. an. \uMp.m s Ennwun mhunw:_w—. pet. totum cylindrom fodli'= 37ch
=4Me =B,

2 : - ubi § pri *z pro- tibus fis
%, fz2dM = ferdvdydz, ubi fi primo x etz pro-corflanti b .
E»E_w:. u\woma u\% ¥ (ec—zz) hsbetor fdxfzzdz = (cc — z2), cujis ,,

valor ut ante colligitur f2zdM = £ Mer= C = B..

ra .

<onjungatur ; in nihilum abit . jta ut prodeat:pzdM =F =o;

His pofitisTefpectn axis Az erii moimentim Jertiae = =
M mwo Rmmawmﬁo binis axibus ad illifn. normalibus fit fang mmm...,“
mn.l.nm = §; ita ut omnes diametri feftionis in T sd Az normalis E. ,
:_ﬂﬁ axes principales fpectari poffint, quorim omnium refpectu eiit

momentun inerfiac- == A o B = M ($aa- o) P

COROLL 'y

502. 5i alivs axis quicungue per 1 tranfiens accipiatur , qui facit

e

cum axe Az sngulum = Z, cjus rofpedty moientum inertias erifs

A C)f T+ (A+B) FL> =M (G e eof T2 45 aaf {* +30f1)

=MGafl*tia—3ufl).
COROLL =

503. Fieri poteft, ut omnia momenta refy nmw._ _.o&»:m: mﬂ. I du. |
arum fant inter fe aequalia, quod evenit fi fuerit Laa= I ¢ gz

L) ]

L3 1

2 2a

BaD sequilaterum , quo cafn fingula momenta font = £ Me =

I M, ED2,

PRO-

4 fredM & fimile elemeptom 4M infra planum BDEZ cum o

==, ideoque — — F5» ctangulos AaB = 30° | five triangulum |

INERTIAEIN nowwOEwGW.EOEOQmZEm.

PROR LEAZ 4o.

304- Si-corpus fuerit,cBals. rectns » Cujus vertex A
=4, etradius bofis GB = ¥ - .

*  1umgue refpectu momenta inertige,

197

ex A, altitede AC Fig. 5t
» Hvenire ejus mxes principales co.

demque maff M=:

. SoLUTie
“Cum area bafis fip ="smee erit foliditas eq
Faic: MM VEro centrom inertine 1 ita in axe eft fitom, ut fie Cl =1,

et Al =22  Sumamp jaf elementum qutodcunque M iy Z, o

ro
quo fint coordinatae IX — X XY e=yet YZ = z, erit dM = mx@w
ct

Fouatur autem AX = t, erit XM ”_ o Pl¥ = du—r, nikilo vero
N P ) ER Y K

minus capi debet dM === drdyds. Evolvantir ecgo fequentes formulae :
V. fexdM= Az i (3 4=2)2 dedydz, ubi funtis BLInIO £ ety cop.
fautibus .womnom:a z =y n.r.mwh. — ) habebitor S (ra—z )* dijdy
r ﬁ.mm”h =) ;5 ubi w_...w tota m&mpﬁnm.mn Xefi fdy cere

aa bu&”

o
L

Beeer | e oa : S e . "
. Taa s 14 ut integrandam fuperfis S Sudt(Fat)a .,Mnlm
- ‘o
(P aat? — Liaes 4 F#1).  Ponatur ;== 4 fierque A — 7o Aecal =
+= Maa, ,

vrey

) . : . rere .

2% fyadM =B = fipdtdydz =fdt fidy A...M.nm... —J2) per primam

. . o ! ccte

integrationem. At manente adhuc ¢ conflante ef} Svdy Alm.nl. — ),

i T £ita . . .

H.cmno J=—ct m.#unmn m..:E:E = FT o, ut etimnnum inge.
. cars )

grari debeat /1 =3 9, unde polito pro toto cono 7 — a,fie B=

o owaet = 3 Mg i

3 ferdM = C paimodo dat C== ;1. Mo — & s At fzdM = F
manifeflo evanelcit ue ante,

Cum ergo AC fit nnos axinm principalium, ejus refpectu momen.

tn inertiae eft = B..C = Mee.  Religui axes principales func dia-
m__o_.E:_.nmaﬁc._:c_:n:a

metri omnes fecionis in T ad axem norrmalis,,
un jrertize eft A, 4 B oy M (a0 -+ 4cc).

- ﬂ—u_ w ..\\.O-




Fig. 50,
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COROLL

sof. Caloquo asd 4ee=8ei, few 2 = 2r, hoc'eft AC == BD, ommnes
redhae per 1 ductae axium principalivm proprietate gaudent , eorimgue
refpedtn erit momentum inertise = o Mrer

PROBLEMA 4u

5¢6, Si corpas fuerit globus ex materiz homogenea sonfedtus, o
jus centrum Let radins JA = 4, definire ¢jus momentun inertiae re.
fpectu axis cujusvis per cjus centrmn tranfeuntis,

S0LUTi0,
Ob radium IA = 2, erit area circnli maximi = wiaa, et fuperfs.

cies lubi = gwaa, hine ejus foliditas fen moffla M == 4 23, I
politis pro elemento quocungue 4M in 2 pofite coordinatis 1X = x,

198

AY =yetYZ =z, erit refpedtn axis AC momentom inertine = /M

(7 +z2z). Ponatur X7 =r, et angulus YXZ = @, erivy =reof§,
z =[O, et AM = rdrdQdx

momentum inertine quacfitum == g, & 4 = 2 Maa.

PROBLEMA a2

5¢7. Si corpus fuerit conoides quodcunqu. * revolutione lines

AMB cirea axem AC genitum, ejus axes, principales corumque refp
¢tu motnenta inertiue invenire,

. SCLUTIO.

Sit AC=a, et pro curva AX =2, ot XM = #, ita ut dee

acquiatio nter ¢ et u: erit (bliditas fen malfaM = afuudt polito poll i
tearationein ¢ o= 4,
Sruude

———y

T Fonatur breviatis ergo Al = £ ue fit fresds
vero AC unus asiwn principalium.
fint coordinatoe 1 == w o= 7 __y s X
X7 =r, angulus YNZ crit dM = rdrdtdd , = reof ot
7 i@ Nune cesfiderentar formulae fequentes.

Y AN = o F ey rerdtd@ = smf( f—2Y2rdrdr ab [ =z,
Rit adhie ¢ eonfin,, - il r= XM =u, fietfzxdh = = J{{—1)?

widt

= Fundt ; ol

Y =7, et Y2 = Z, Ac ponant
== 3

s unde frrdM = fridrdPdx = axfridrdx -
ob fdP = 2 nuse fumto p variabili, pofitoque r=XM=p~(aa—x) -
habebinius § 7 fdx (ar—xx)> = L {e*x—F aax? 4§ x3).-- Stawua.
tir x ==« pro altero hemisphaerio , et duplum Insjus expreffionis dabit *

T vero centrman inertise erit in I utfir Al= -

Lun pro eleiueato dM in 2, pofito -

INERTIAE IN CORPORIBUS HOMOGENE]S,
wedr = A, ideoque A = mffuudr

199
t—2nfftundt 4 xfriunds — _ w8l

. . Serends
FAfudt =M (- F+ ~fands -
2. fyydM =2 drdp cof ©* = w3 deds op /3@ eaf o= fd
(3 +Leof20) = £ P+3/20, quae pofito $ =2z abitin g ).
T

. ro ._unomn Y fatde pofito r===u, itaut fit fyydM =B = N..\nan._q =

Mfuade P !
fende » cui etiam acquale fit fzzdM =C, 4A¢ FzdM=T cvanefiis,
a%%.ﬂw?:m prodit Ewﬁﬂ:ﬁ.u m:n_imw refpectu axis AC = p +4-C
= wdr ? pofito poft Integrationem r = 2, tum vero in fedione

od AC in Inormali omnes dismetri locum
corimque refpedu reperitur

axinm

Pprincipalium fuflinen,

momentum inertine — A =)
ﬂl.%+4.\...nn=mn+.._,nnm~ — M wude(girdum d+B=M
: Wade )= ME—E=E— ),

EXEMPLUM 1
508. Sit corpus hemisphaerium fed AMB

) : quadrans cirenli vadi;
CA=CB==a: critun == 20t — 1t , hine fimdr = aer _ in=sp
Pofito 2 = 2 5 porro fiundy — .

._N u H .|In .
. T — 1% = 5 e erga f= Al =
74ctCl=24 Deinde fird = fdt (qnate — gar3 +. ) h\% aes) —
HYFIE =B at, ot fitnde = fude (2at — 1) = 3 gp0 2

P APTI : ig Y i i
Ts 4% Quare refpeu axis AC eft momentu inertiae —

=% Maa , etrelpediu axis cujusvis alivs ad iffum in

(—2fae 4+ 23an) =A% Maa: ita ut illud momey
ut 128 ad 83,

FL .

Mogas.y
a1

I normalis = A[
wum fit ad hoc

m‘aﬂmgww UM o

300. Sit corpus conus teuncatus cujus’
ws bafis BC = . ,

axis AC ="a, radius aleeris i

alterivg AD = 4, eritque v ="} + m.n“a.wm.anzuﬂm& :
{e~b)ree

m:n

(LT S T + Ble—Bye

b1,

-, unde pro centro inerdae [ inveniendo,

fe—Ffize
+

e I
=S

uu falhh 4 b + o)
w2 (bh o be A o0 ), deinde frundy
[iemedSapa '

»_.rl. — 34

1. PR . 4
"maam:u {oliditas for wwly M
L [ SUFRy s

b

-—

e

P aq (1 e JeC) emle
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a(Bb-pabedsiny oo Faboksth)
nriter intervatiom Al = [ = PTTRR PPy et C1 = .I..I..mmn?ﬂllmn._.na.
483 (c—Ajt 6hd(c—E)z et 485(c—8)313

Porro cb u* = b+ + + +

a4

a * a?
253 nnln.mv.:. 2bb(e—8)=1a

+ ﬂnlw_a. 2 erit Jutdt = ot o — . + P +

be—biaes + ehernry f280'2 =4, fsdt=La(br L bet
ai sas bc—E)t s {c—h)ays

Bbee  bed - £%), denique frtuudr = 3 807 + —7— + YT

= % a7 (bb 4 sbc + ). . e A
Ex his colligitur momeéntum mﬁnuzuo.nn@n&= axis, _PQ" 75 K..
batbictbboetpbesges .‘g....wnlhn . .. . .
bhpbedec ¥

$3—c3 .- -
at refpeftu axium ad AC in'I normaliom fit momentuh = 2 M

Eadbrctbbeetber s . hQm...*..u.u?_"..mm&lﬁmm+nmn+quu-
pigbetee tds ERA Byt e E.+$+3L

quac reducitur ad hanc formam: . . . m+M ¥ e
batbrotbbeetbesducs . (ldadegbbec
7 M. rETy=— e M g e -

nc.ﬂ.ﬁh.n...... v .
510, 8i b = ¢ prodit cafus cylindsi, quo fit Ml = f= 1 4, mom
inert, refpectn AC = § Mée, et mouw. inert, refpectu axiwn ad illm

in [ normalium = 4 Mee + 1% Maa,

COROLL =
1. Sib=n, prodit eslus coni redli, quo fit Al = ' = 34

mom, ivert, relpedtu AC = % Mic et mom. inert, refpedtu axium ad |

illum in I noymaliom = 3% Mec 4 25 Maa , v fupra,

COROLL 3

s12. Ut amnia momenta refpedtu aximn 2r T dudtoruin flant se-

bt )afg8dce
quaia , debet effe 4(b% + BcHbbec + bc? 4 ¢5) = an. TRy

ideaque datie hafilis enni troneati | altinulo AC = 4, ita deber-defivit
aChbbbedreItbatbchhocdhet bea)
Gty sqbbee :

ut fit an =

EXEM

INERTIAE IN CORPORIBUS HOMQGENTs

* .m.H..m.b&hu.h raz 3.

513, Sitcorpus m,wmo._.ommnm.n:mwnnna.noaqnamoun femiellipfis Ak
crcaazem AB natum, in cujos E.mo_:n&o:?an:n::nml_. ._cw_,o:.:ﬂ_._..

femiaxis AT = s . -
eimiaxis :w,rlua. et conjungatus JE — £y erit gn e o T..:.Lc"

o]

201

g A\

. 5, . :

et inintegralibus poni oporiet = 24.  Hinc habebimus Sundy == 55

e - aa
N Y Q- 3.

(ar~313) = £ ace, ideogque maffam M= ¥ #ace: deinde frundy =

Tga
2m3__ Y, = —_

(z st ) =4 aue ergo ﬁul,.x.:ih..wcﬂ.osmﬁamnﬁ ki

ada

L LY ca
R B Y Iz P e — ]
iz W‘a . u i 4 h,.u mn D@. u = ﬁ&.ﬁ.ﬁu —qar? g «aw erir

4 fp — : ]
Jusds Fo= (faar? = arh )= g,
mentwn inertiae refpectu axis
Irormaliom = 2 A {#a + &)

Ex his colligitur mo.-
AB =2 M, at refpechu axivm ad AR

.
.

G EXEMPLUM, 4

514 Si corpus fit feris ex’dnobas fegmentis {phaerae acqualibug
compolita , feu ortmm ex convecfione figurac. AEB, ex duobus femi-
_mm:_a::m circuli aequalibus AIE ot BIE ormatae, nm.....m axem AB . in
cips ergo medio I erit centrim inertiae. Ponatur femiaxis Al = BI

I TR _— TR, .
=a, etlE=IF=} | erit diameter circuli = Il.w.lm. quemn tantis.
- a N - 4a
aad-b}
Per ponamus = 2, ut fit pa= 2atés

M ~ 2 T Quare fiet mu = 2t gr ot inte
m_z._. ._m.w_mnnaﬂ.&n.ﬂ poni debet 7 = 4, quo facto ea debebym: dupli-
i f nifi quoc = fper fe fit = i ==
24ftwadt 4 freunds e “ imomsn Aw=u a2 —
lll......lll.li.s.un -y )- Hine nancifcimur frands = Fale—~Lat; fiude =
aa -3 23 7=
“ a.au:a nmq E..] una. Caar— $a?); ..\n..naaw oAt — bas et fusde =
H —a% 4+ Las, Ex his colligitue momentum inertiae refpedlu
_— AB=.x M ROACc—Tiagcdnga3 Aschraahbdrahs

=5 M
Fc—u TE b hh+hm_m
A tefpedtn axinm EF ad AR in I aormalivmn :
oM (Siraebaoace)y | pasdraibidaess
ic—a — Xy T e

aztpbé *

Co plN.

Fig 62
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PROBLEMA, 42, -

51¢. Sicorpus fuerit parallelepipeduny rectangulum, invenire ejus

axes principales; corumgque refpeftu momenta inertiac,
" SoLvUTIO

ig. G4. Sit rectangnlum BDAd bafie. parallelepipedi ; cujus latera fint B
Fig. 64 =2, D= nmm , altitudo vere =2z, atqii¢ manifeftum eft, in pundlo
medio parallelepipedi fore ejus centrum ‘inertiae , ec axes wﬂnnm&a

fore tres redtas per id punctum lateribus m»nnbouma A.N_._mnnmnﬁmmmmo
momentum inertiae refpectu axis altitudini paralléli; qui bafi in puacio

medio G perpendiculariter infifter, Confideretur hoc rectangulum BD¥

tanquam fectio bafl parallela a centro inerticé diffans intervalls

ian IVALO. == %y 8
ponatur GY ==y, €t YZ =z, crit dxdydz nmnﬁnnehmw, @Eﬁu.nma
maffac AM, unde fit M= Sabe, - Tum yéro habebimnsfxxdM = fux

dxdydz), ot bis integrando’ per g ¢tz variabiles, ponendoque
etz =}, duplicentur integralia , ut per totini fefbionen

crit fxxdM = gobxxdx = 4 #bx? 3 jam pofito x ==
crit per totum parallelépipeddim faxdM —=A'=
modo erit fyydM = B= 3 Maaet fz2dM =G B
=F=o. Exis concluditur momentim inertiac re
cipalis altitudini paralleli feuad bafin BDS4 perpendicnlaris =

$ M (aa 4 £5) : deinde momentom inertise refpectu axis lateri By pa
rolleli=§ M (#b+cc), et refpectn axis Lateri BD paralleli =

a4 -} cc .
¢ > COROLL &

Fig. 65. 316. i ergo ARCDabed ?.2: .n_a_v.uﬂ:&m_.mm&__a rectangolom, -
cojus mafla fic = M : enumt cjus axes principales lateribus AB, AG,
AD paralleli per punctum medium tranfeuntes , eritque momentum

inertiae
(AE) A M(AC$AD?)
refpedn axis lateri {AChparalleli = {4 M AB* +-AD2)
laD} i M(AB= 4 AC2)
COROLL =

517. Si corpus fuerit cubus , cujus Jatus = 4, haec trin momentt :
funt inter fe aequalia; ideoque momenta ineitiae refpedn ompinm
plane axinm per centrum cubi da@ofum erimt inter fo aequalia et qui-
dow: = 5 Maa,  Talis autem aequalitas i oninibus corporibus reguls-

sibus locies habere deber

INERTIAEIN CORPORIBLIS HOMGGENE]S.

PROBILEMAY
SI8. Si corpns fuetit globts excavatys o s
UeFit g > EXCavatus , ut cavitas fit etiy
noman centro E.wmm.na s" definirs €8 mameritum inertia . Hw.?_oz
omIiLm axjun per ¢jus centrum ductornm; = ® relpete

203

Sit T contrum’, e ‘rads orpzro
it 1 .cenltuim, et radins glohi — . e .
ut craflities cruflae fphacri fi o HA = 4, cavitats vero 15— b,
1obi cavi P mwnmo teXa~b=Adq, erit ergo maila hujuy
m.nn centrum T mﬂmw? ~F% s quac ponatur = M , omnes autem axes
mm. : airum 1 doctos paria habete momenta inertiae per feefl
FELIm 3 quaerammns ergo momentun inertt Y s AR
Ae G Slobs et DrEC. Min Inertrae refpedin axis AR
. giobus efiet folidus', ob cjus. malfam — $ war, foret
U moticntun  inertiae = 4 drad B 4. o » Joret
tem epedio] fublati =% wh s 20 b Mo s, 24" giobl
" TR 3 1 =5 » quo, ab’illo Tubtradto remaners

debet meimentom ineris { cavi . :
fementum inertiae globi cavi, quod CIEO ORIt == y& (a5 —js)

num.%w - Habebitor‘efgo momentim inertise pro glabo
excavato refped i i
S ~+....»..m»a._+ Mﬂwﬂﬂ. axm per oentrum ductorum — + M
aotabgis ¢
.« GOROLL
519 835 =0", prodit ‘cafis globi folidi . cutue rdrc -
QUO momentam inertise off ye ?m».mﬂa Mas vefpety me o

- .
Per céntruy: ductorm, = Maa nn@oﬁ_m omatum axinm

COROLIL

520. 81 ¢rufta haee fphaerica fueric tenniflima | " proxi
b=4, erit momentom inertize = 2 s e PrOxime
| ¢ rhae = 3 Maa, quac fory

» erit momenty nula v -
Pecficie [phacrica, Sin autem craffitiem Aa, quae fit = n.ﬂnm_nw m%sm_m_
A ¥y "

2o negligere. nolimus, erit momentum = 2 S49c—~roarez
3 =g M, e

3 M (a0 a2) Fedegare
SCHOLION,

n.unmon.E_m._. hﬂm__ﬂnmaﬂsmm hm.ﬂmn?an » mon folum ut hinc pro pluribug
By .nu_wz_u_: . Mnn.__mo. epromere , fed etiam fi ali €orpora oc-
etk €0 tacilivs inflituers valeamus, Quamobrem pro.

diay Tots gyratorios corporum a gravitate follicitacorum de.

niendos, -quandogui i :
stioacer :ﬁ%%%ﬂm%%“ﬁ hic eft praccipuus cafuis » ad quem haee tra-
Cs 2 CAPUT

Fis. 65,
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CAPUT" VII,

-exr

b

DE MOTU “OSCiF, .ATORIO ‘CORPQ,

Tah, IX,
Vig.67.

RUM GRAVIUM: Y

. . .- S - - . u;

v PROBLEMA 4 Lo .
N N ok - = - - ]

522 rﬂL rorpus rigidom fuerit mobile cifca axein horizontalem

M . : - i P

fixam , ejusque motus a fola gravitate Enww...:n s mmnoua—umw.o.ﬁgmh
hem momentaneam if moty gyratorio pro E&m&. - :

sord*rre., . -

Communem hic gravitatis' hypothefin .ub.nm,o » qua .h.Em,..,.u .namw
poris elementa maffis proportionaliter deorfiim drgentar fecumidum
rectiones inter fe patallelas, Quatanus -€rgo cotpus nm..‘_...mm.mEn., *
omnibus viribus acquivalee una vis ponderi corporis acqualis, cujns
rectio deorfuny Snmn:m per ejus mnn.n._..:&,En.m ac tranfit, .mww...ﬁ_.m.m.ms
poris maffa dicatur = M, ejusque centrum inertiac fit in L, in feque d
ozfum ducatur recta verticalis IG , ob gravitatem corpus folficitabira
in dicedtione IG o vi, quae ipfus maflac M aequalis cft E..:Snnmm
doquidem ipfam maffom M per pondns rmw..w corporis exprimii
Porro cum axis gyrationis fit hotizontalis , ad eam a.o...Em_,.., r n_cn..m..
tuatur planum Per centrum inertize [ :d:mnsm. » w_.nonwnn_m vetticale, o
iplo plano tabulse referatuy « axisigitur gyrationis ad hac planum .=..2.._
malis per punetam O feajectus concipiatur, nnde ad I m.:m_..u recta 0
<zhibet diftantiam centri inertiae Tab age gyrationis, His praemifis
tencit nanc corpus AEBF fitum in Hgura repracfentatym | ductag

verticali OC , ey angulo COJ fgys nanm_.”:..m.m innotefeir, - N.w.u..u_zm. :
un:az_z?aﬂn _n__mc_:.moohﬂ.ﬁ.n_._;a._o

tervalium Of = L =@, crit
= M momentuin refpectn axis gyrationfs = Mf/fn @, mn_wma.:m ad 28
gulum COI minnendum » quae in probi. 2a, joco: momefti .S_.. eft _._&.
i} Practerer vera necefle cff noffe mamenium inertiac corpe-
lis refpeetn nxg gyrationis @, ibi per \Qtwﬁ‘mammn.z..:: : .m:.En,..u m__na
consinialor ayis per ipfiun centrnig inértine [ :..._Enzm. axi .mu.qw..:am_..a
parailelus | enjus refprciu fit momentug inertiae corpuris == Mk, erit-
que cjusdem momeatym inerting refpectu uamu.m...‘.._.u_.“.::mmu” ?Hb_ﬂim_u
ob intervatlun horee wXium Ol =f  Hinc'§; carpus ita gyretr, ._._
reets O aceed - 0 verticalen wl o eritguz el it angalass H:w..

L

-

| T,

CAPUT VII'DE MOTU Omo_ﬁﬁ%%oﬁ.c

Y.
&e, 205

ineaavi foll; it . - 24 MEiin@ i
quiz eaq vi icl .Mu.a angetur ,.ms. §» 408, erit dy.— s A
— 2fzde/indd i : PR

feu dy = “FrEr s fin aMtem recta OF recedéret 2 vertical; OI ce.

it angilari =y forapigy i Rd e D :
leritaty angtiar; ﬂu..%a_.on.mm”ilwﬂ. TE m_a Cutin antem illo caln
— lll.lmﬁ I .. aP
fit g= 2 » loc q.n._.w.u..ﬂ.u ar el

fumte ..noaman:.u Pro ntro-
o antes L ome_ =2 fgdea ca .
que erit .amﬁ = %. __m_, mwr_._qm._..f, adeft | quia momep.
tum vis follicitantis tendit ad angulem @ minyéndim,
. €O ROLL s
- §23...8i corpus.in fity ARRF anllnm adhug Rabeat motam, » arg.

- . - . f=1
Vilate ita rectain verticalem OQ.verfis Wegebitup | we tempusculo Hr en
Sedr2 i@

fit acceffurmun per angulum = TFFRE T el infinite parvus fe.
cundi ordinis, .

i

. . oy
o oL,
%wwh Si ergo corpus foerit iy quiete ; in'quiete perfiftere nequic
e

.- R
nifi fithin @ =0 5 hoceft ::.m..nezz_.:. inertine I in reerg verticali OC

verletur, Quare —.m‘.ncnm:m 4_5..._2__:_:..._ bov mado fufpend
elenequic, aify recta Ol {it verticalis > quod fit § cengry
cun vel imun vel Gy, obtinear,

COROLYL, 5.
$2f. Quoties autem recta Ol fuerit obliqua, n.o_.?; ob graviteny
ad saotum follicitabire s ¢ §i Jam habuerir motum, ejus motns peryr-

m_._,mw:n...n_“.nn..._n._..a_:._c vel retardando » Prout motus vel al OC 4.
cedat vel ab oo recednr, ) ,

e, nquice
m inertige Jo-

COROL], 4.

§26. Pater etinim » fi axis pee iplum ccatenm inergiae I tranfeat, u
fir O1 =f=0, momentum gravitatis evanefeere 2, ntuigue gerg.
fontn propierea plane nop tarbari, Mo ¢rgo calu corprs vel qui-
et vel uniferinier virer ayem 0O gyratitur,

. Ce g

FCHO.
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: SCHOLION. | - ; o

¥ i convEl K. indée moveri, e

. Hic flatim'notari convénit _goTpus Mlon perinde )
f BBmuME maffa in ipfins centro i tiige m....nm.n .nom.on.um..u;mﬁnsmm“wm.
dom in —.:oa,mnom.n&m...é ofitvenite vidimuse 5 enim hig tota corgs-
ris maffa M revera in cenfro inertiae I eflet colleees, 4~ﬁhﬂwnah
tum inertiae refpectts dxis per I ducti evangfeeret ., anowmunuwﬁ =d
) i - —2gdtsfi

motusque ergo ita perturharetur , ut effet 4P “...... —F T
formula major ef quam cafupropofito, ‘y...g..mo mJ»mEm._mﬁ.moﬁomnE w“_ W
poris extenfi, quale hic contetaplamur, mjﬁﬁn.&mwn.”m«n&.waﬂg ;
uam fi tota corporis maff in centro inertise eflet colk o |

m&» dmn_nr_._nmm“.mmnm in‘recta me_ _M.% pan Eum__“ .“w Mnnmmwn“ﬁw..
tum , inquo fi téta corporis. ma et cofecta , N
Enmﬂm.onm_w_ eflet paffurns, uo% unctam in EA_MM m:.uno“”ﬂ am

notdri meretur , quoniam oft i  Iplum g Yuigh certram of
appellari h.&ﬁ“ et de cujus inventione  plirima paflim  occurrnpt

mwmannmnm. .
PROBLEMA 4 .

. igidum AEBF fuerit mobile cires axem horizonts
28. Si corpus rigidum AERF fuerit mobil o
om .m&_amﬁo m.nw_:. fitus et nnn.nnm.-ua jtio motus, ad teinpus .m:&.
invenire cjus ftum et celeritatemn, o
SOLUTIO. el a»n.
. y } ilicet
anentibus omnibns uti in praccedente problemate , filice e
saoﬁm.nz » diftaritia centri inettize 1 ab axe _mxa.a____._.w%. filies
Ol= £, "ot muneato inertiae relpectu axis ipfi axi gyratibnis pasid

leli et per I tranfenntis = Mik 5 tenest corpus chipfo tewpore = ¢ f
"E”H muwmmsu» repracfentatum , w.:wnn sngulus COI =, mu.:nnmmﬂwm
Tecta verticali » atgue fumto n_nEmm..o 4¢ confllante pervenimus ad ha

—afgder i

aequationem Jdg = FERE— » quac per 24 multiplicata et in. :

tegrata prachet

Fgdes cof O
sfgcil P
£

unde copnofeitar, quadratum celeritatis’yg — L Deinie

pofite

OSCILLATORIO CORPORUM GRAVIUM,

R/
pofito brevitatis gratia r.%.aﬂ.wwﬁ =A, obdp? Zdi (e o Ao/ D) repe.
o do _ 4o

itor'de = ...ﬂHIII...l.llul.meu
ritor'ds .Wﬂa.*..wn@ﬂﬁv ,o ¢ (ot ek conflans

207

& et aliera in ultima integratione ingrefly ex Matu initiali datg g
bent definirj. B o
COROLL, .

520, Evanefeenta angulo COJ =@, fit celeritus angularis g =
of ..

r{a -+ FLiE ) c.gmnﬁ..h.mumﬁn y in aequalibus ayery, elongatio.
nibus rectee OF a verticalj OC%eleritates funs aequales : et nifi confians

. 4f ot : .
s fit minor, quam l.ﬁ.dﬂlmﬂ » CORpus Integras revolutiones circa gy

]
abfolvet : quoniam tum Pro angulo® = 180° celerires angulagis ad-

huc eft realis. .
. COROLL o,

mwo.mmnu:_ﬂ_: h:.onm... o < .%.M.W.Mh + angulug COI = @ non ul
ira eertvm HEmitem crefeee poteff - COFpUSqUE cum eo pertigerit rug.
fus defeonder, matumque ofcillatorinm peraget = ac duceq IK horizon.
taliob OK = ¢ @/, angulp clongativnis COI refpondebit celeritas

angulis g =)~ Ca & l‘w.m..._.umi”..i .

. ScHoLION
531, Sive “eorpus integras revolntiones a_uh.o_ﬁ»“ five oftillando
s:nmnné.__n. dererminatio motus eundem calenlun pottulae | atque

motns penduli h._.u%:nwe U0 corpuseniom jnfinite Parvum filo inprige
xperti alligatom “circa axeny horizontalem gyyatur, Quem motuy
<uin jam ?m._m fupra expolieriniys, fuperfluum w.iu eosdem calealog
hic repetorc: fufficiet igitue, pro guovis cafy pendulum fimpley aflignale
©, qood pari moty angulari feraryr, Atque hic quidem tansiy;?

: chmm....__&:-...wnum.__m fimplicis iy computum venit, cum mogng cjus fo-
um 2b ejus Jongitndine pendeat ; fiquidess initio utrigue eundeny .
thm angularem tribuines,

DEFINIT 0. 0.
. 532, Pre mom grratorio vel afeillatorio
103 2uemn 2orizon

COTPoris cujusvis aravi.
trlom erdulm fimmlox tochronnen woeurar itend
s B 7 4 H
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cuun fenel In pari a recta verticali elongatione parem celeritatem an.

gularem acceperit ; deinceps continuo Amili #iGiu angalari feratur.

= EXPLICATI¢ -

523. 8i corpus ponatnf quodcunque h._..mv.wm » quod 2 fola gravitate
{ollicitetum cirea axem horizontlem © gyretur, primo ejus’ centrim
inertize I fpectandum eft, m._o..m £ in recta verticali OC verfetur ; cor-
paris fitum naturelem , in quo acquiefcat, indicat : angulus autem COI
clongatio & f-u meturali vocawr.  Quodfi jam huic corpori in data
elongatione Gatus motus angularis fuerir imprefus, pendulum fimplex
ifochronim ita debet effe comparamum , utfieiin pari elongaticiic ae.
qualis mows angularis imprimatur , anmnu._.w%.m bujus motus perpetuo fit.
refponiures motui corporis propofitl, Ve uja totwp negotium a lon.
gitndine hujus pendufi funplicis pender, fi7 ' fiiérit OF atque ex come
mwni axe O fupenfin concipiatur , mota fuo perpetun motum corpo-
ris AEBE comitabitur , dunmodo feniel unacu_wn_.: motum gyratorinm
acceperit.  Perinde quidem eft, five hac pendulum fimplex eidem axi
applicatpin conciiatur , five fecus : fed _.__n___numu_: wriique clongatio.
nes a firu verticali OC perpetuo eacdem effe debeint, corpbrisque clon-
gatio ex fitu rectac O) efl aeflimanda , pendulam fimplex commodiifime.
in puncto O fulpenfum confideratur , nt gjus fits OS perpetua in re-
ctain O incidat, totaque guaeflio ad detarminationem puncti Srévacetur,

COROLL ‘v i~ . .
§34. Invento hoc puncto 8 in recta OF producta, corpus perind
movebitur , ac fi tota cjus maila in iplo hoc pincto § eifet collecta:
tum enim ob extenfionem evanclecentem habetur pendulum fimplex
longitudinis OS, .
COROLL. 2,

538. Hoc nnmoﬂz_::__: § quaeri debet in recta, quae per centruom,

imertize corporis ad axen gyrationis normaliter ducitur , ctinmfi hic

non fir necetlarinom, gt yendulum fimplex OS cx codeyn axis puusto 0
tfpenfiun flatear,

SCHOLION.
a3 Coenilted pendulum fimili mota fatem ob maffae evancleen-
Plex voceinr o ad Line modem cn pora quievis extenfy cirad

un wobilia voears folest Feudua comtpafita 5 ita ut quachtio
_=_n

hn

angels

| §ue evenire debeat , obtigemus 1= i feni= 74

Omn_hﬁhwqhoﬂo CORPORUM GRAVIUM,

hue veducatnr i
ducatur, ur w_.omoms.mnonn:ﬁ:n‘wnnm:mo compofito, quad 1.3j;
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cet it corpus rioid ii.
aﬁnﬁcmowu ! hm”.“_wwmsamwnmﬂw penduliun fimplex ifochromin a:..,__._
em facillime refolvere i oo

monendum e . poterinys,

, o it E.H.: ummso pendujum m.:m_nx axi allisatin _._Hﬂn:..m_.
> frhae expers {lami, fod eran = et

. " » ctiam rigid Dl

cporeere, e ulla inflexio caleylugy, turbare queat. - gidun concipi

© PROBLEMA 486.

537. Propofito” corpore o igi i
P pore quocunque rigido ot gravi AERF oirca

nxnz.rommo:m_ .. .
I Om..» em fixum O mobjli ,” defintes pendulnm figpley ilioe

Ceterun

sorvrio.

Hb o - - .
e Mm_ﬁ H_.H_&,_w toting corporis = M cjusque’ centro inertiae in I, hine
e nOHnml.:n .“n...a_ normalis 1O = ¢ » GUae fam a verticali OC difiec
_wnum: 1= 4 tum vero fit Mik mowmentum inertize £orporis re-
et per :m.r ¢t axi gyrationis paralleli, I pofitis, qui-
e motus corpori initio fuepis impreflus, elapfo tempore=r, mac
. . v »

ts variatio hac m.o:us_udummsmnﬁ : aﬂﬁ = A Ede 2 fn Penatur
fke

uné penduli fimplicis ifochroni lope
 limpy r ongitudo 0S =7, quod cum
ngulo COS =@ a fitu verticalj mmam..». cjus motuys b.a.m" 35...5.0:“””_ m.ha:

fletur , ut fit Ay = e ELE3P i
- m . fie dip T, quae quidem formula ex pracce.
ate fhit, = =
it, ponendo A= o et foz g, uare cum eadem variatio uyejy
13

7 i

COROLY, ).

f38. H.o:m_.Emo..n-_mo penduli fimplicis ifochron; 08 fuperat dj.

::. ” ...l- - l. . N
:n _uEnn::::n..:anHuvnxn gyrationis O, eftque intervallyg 1S —
¥ Cognita vero longitudine 05 = Z, erit k& =fl-F=0L 13
42t pro coden, corpore rectingulum OL IS e conflans, .

COROLIL o .

539, Si pro endem ¢ i i = i v
. obp arpore diftantia OI [ verietur, patet, tam

o2l = o = I i
ya » Quam f= on, Peadulun finplex ifoehronmy fevadere jn.
Dd findreen 5

i .

m....n. Gy
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niturm brevif utens erit . fi capiatnr f=5k , quo cafu Btle FENIT,
Mm MEMan%MMHn__MWMW Mm ISzk o o et [T 0. .

- GO m. 0LL, 3.
540, Invento pendulo fimplici ifgghrono J, qnoniam ofcillatio.

nes minimae corporis perinde atque ‘m:m_..m penduli funt mh.onw.—..cnmo Stem.

T g4m Omﬂwnsn.w ofcillationis in pendulo compofito eft pundium s in
guo m tota moamoﬂ..mﬂn%%.w‘mmwﬁ m&hmwwu...w.mmwup moms ofcillatorius eflee
proditorus. * Sumituragtem injredia,, quiae-per ceatrim inestiae core
poris tranfiens. ad’aZemn gyratioai eft yoringlis, .

o ) I S I Lo . . .
pus cujusque ofcillationis erit = H\H.M min, fec. (215).  Hinc fi pro- ~ -7 .{.., : GQ.WBN.B. L
- g e o TR biolvent 543. ﬂmmﬁm»..w?n centr] ohmmzmmma..u_ ab axe gyrationis aequal;
deat | = = m__,m___no o_.o.___n:p.uw» mininie corporis M_. olventur eft Jongitudini pe ﬁm__m.“u@sm_.mm_u it ochri 1 ot h.w Emmmwnv o m__‘mﬁ o_w
minutis [ecundis, ” ais O magis diftat, quam centy inirtige ..m:n. vallo 18 = 2%
SCHOLION. . = A Ty tervallo 1= -,

- . 1 Q. - ‘.14' 3

.. COROLL o
$34. >mm centrum mmm_.__“n @w&:mmm.&m m. dnvenienduin noffe oportet
momenturm inertias cprporis 2@&%@&& r ejus centrum inertine [
_,_.p_.._mEEm\nn axi gyrationis paralléli .m_mm%m.. fuerit = Mk, dividide-
r.a per Mf7, hoc eff per prodadtum o maffa corporis M in diftantiam
axis gyrationis a centro inertize Ol=f, %t quotys ..k_.m..m oftendet di.

54t. Hinc colligitor methodus facilis eujusque cgbporis momen.
tum inertiae practice definiendi. “Sufpenfo enim ‘corpore ex-axe hori.
zontali , circa quem liberrime gyrari queat, omni cura primo dJefi- ;
niator diflantia centri inertiac I'ab.axe gyrationis O, nempe OI = ho
quod etiam praclice fieri potelt:- deinde corpus m\m minimas, c_‘nm:u.._.o:n
peragendas incitetur | pluribusqué dato tempore numeratis , inde coili-

-y

gatur tempus unius ofcillationis, quod fit ¥ min, fec, hincque habe:

et - ; B Mantiam centri ofcillationis a.¢éntro inertiae,

bitur 7= —=—: quo invento erit k= f (T =), etpondos corpors . . . s piee
o G . B it o CBCHOTIAN™

M per kk switiplisatum  dabit momentun inertige, refpectu axis y . '

~- 545, Hoc modo invefligatio” inotus pendulorum .no_smowno:u:
o centri ofcillationis inveRigationemn perduci folet, etll ad hoc fuffi-
st _E.wwc&:au.%nun_:_m fumplicis ifochroni noffe , neque ulla ratio
Wrpet , ut hoc pendulum eidem axi fufpenfionis , et quidem feenndum
“fedlain per centriiii inectiae- ad axens folpenfionis normalitér ductam

“pplicatom concipiatur,  Veruim -hic nodu rem concipiendi cft com-
siodifliristiy .- et 3 corpus in fitu quiletis pendeat, ut rechy per centrum
inertiae ad axem normaliter ducta fiunul fit verticalis ; eentrumn ofeile

latioriis in eadem recta rofgndivs quam ecentrum inertiag erit fitum;

per cjus centrum inertiac tranfeuntis ' €t "axi gyrationis paralle-
i Poteft etiam hoc experimentum multiplicari , dun " corpei
ducceffive ex wariis axibus , qui tamen fint inter fe paralleli, fi.
fpenditnr, quo certiores de vero valore kk reddamire, Quin etiam
hine viciflim longitudo penduli m.:%mnmm fingulis minutis {ecundis oscil:
tantis explorari poteft, “quandoquidem neque pendulis fimplicibos utf

Jicet, neque altitndo lapfus n_m. uno minuto feetindo acfoluta fatis acen-
rate per experimenta laplus determinari potefl,  Hinc sutem pro cor»
pore fufpenfo quantitates f et Ak accurate nofle oportet; unde colligic

ik neque enjm HBic opus cli, ut corpus tangquam in motu) @mmo::.. Ita
tarl=f 4 Fi tum fi tempus wnius oftillationis minimae 7 it obfec- recta OL in veggicalem OC incidens confideratur s in' qua erit centrim
ol olcillationis §- profundius fitum centrojnertiae L, quod hic revers no-
¥ abehi = L i : L PR MEE Rk
atwmn , habebitur g Fng hineque longitdo penduli fimplicis fin inen eentri gravisatis obtinet ; ita ut Gt intervallum 1S = HF S
sulis niinutis fecundis ofcillangis & _ 1 1 CQuare caleulus nna.s.m ch..nm:m.:s:m.m m_nm_:w:nbnmm.n&:__..nn_n:_e.. quem fu-
% T J P pro momentod inertine inveniendo tradidimus,
DEFL -

Dd 2 EXEM.
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2B .
. EXEMPL Q_wmw” . it .
Fia. g8, - 46. Experimenta ante sngmorata” globo- ex: materia) homogenea
568 nonmnw.uo mummmm% folent, Aili OB Hm

Tl 4 o ol
nes incitatur, ubi quidefs filomtam Rnnm..n.—.w m.ﬁ.._ﬁw Syt cjts nid

prac globoipio. mmmw.m haberi licedt, Sit i mahnm@w@ ma:nvm.mné; 7y ¢
diftagtia mnuﬁmw..uwgmgmﬂuu mmnn..o..mumz T “m.uo.mmud:.mﬁsm “eft o
tru inertiae vel gravitatis , ‘nempe Of=f, erit ut fupra E«nu“.wws
kk='% bb" Quare cemtrum ,.. :.wwn.E%.mnmw. erit in Siiut mﬁm "lla“.m u
fen ofcillatiortes .n..mn@mE..mm.w,ma.E".o%.nm:.mmmnm_u&. mmw i fAriplicis ) on -

sbE - TR L e e
jus longitudo eft = f ..lm..... i n..mm:w@n m.numiﬂmum@mm_mm Bﬁmm ]

-y

: Y I un,_. .. 2ef .
\ . . ! ] o= = fon oo, e
tis fecundis ”mm..e:n.nﬁuunnnm” ,..m.uh. ifitf o F = o

%55, undef uﬂlm.:. W u\ hﬁ.qul.w. .mmuuuﬁ wm prof mnWHnw.H»vnw
- I G R S I o

RN

H RLAM"S s ¥y LR S

tur valor , quj fimol fumti dent-—2£.,  Hi gmBolvalozds -Beataequs
R . . ) ) ..... q

fes'y 1 globus tantus accipjator, utfit b= ZEE ot} =-£ pahx

. S ar o
eft in pedibus Rhenanis debet offe radius globi =3, 50317, ac m_Eﬂ.m. _,
flantia Ol=£ fit = 1, 583047 ped 54 piiictum %&mnuhoumu.mw: i
gyratiords fntra globum capi débeat, ¢ Chm-antem fie iz € =by}
' PN . R 1 e

Jen f= &, evidens eft hoe cafi globuri celetrime ofcillari i i
fitlo=bp 2, ducla horizontali # 7 - quac axewn -pyrationis freferet, -
critcgf Bys == p~ 3, ideoque arcus B ni!w&&....&@#.f_mw.w“n.ﬁm,lﬁ...m—mw@

fuerit valde parvas , ut fieri: folet , adrminuta fecunda producends o}

. ag e
mi debet O il A

~

P s .HE._R. ut globus’ ex 5pfo

fulpenfus hoe praeflct , efus radius debet elie) =
R S 277

155130 proxime; | :

. PROBLEMA 42

547. §i corpus rigidum cirea axem horizontalem mobile pluibue -
conflet partibug » quarun fingulirum centra inertize et momonta jnet-
tize fiat cognis definirs totius corporis centrum ofcillationis,

50-

-

» quibus corpns efl:eompofitom quarum parfings maffae f

.. ot w.nm..n:_.:mmnm_n.unnmwimno._..nmnﬁmumﬁ:_mm,&\.ﬁbhwu Bo2, Cg2

' mnmr.no_“m N |

OSCILLATORIC -CORPORUM GRAVIUM,

£ . ... - SoLvTIO:
Axis’gyrationis horizentilis adsplanunr: fignrae
malis concipiatur , fintque' A 5 B, '€

243

in pancto O nor-
nertize partivm, jox
artly ntA, B, C,
iphraxirgyrationis parallelorum

Dd=;
Y v, T o, Y S S 2 *
.Lenfra qutem Tertine difient abtxg gyrationis.intervallis AO, BO, CO,

DO; perinde enim eft, five haec intervalla ad fdews axis punctum O ren.

(dant ;. five ad diverfa, uoniam. tam fonfonts gravitatis quam momen.
»v.nu.n..maumﬂ.f im:n..m?nnmgmv::.

tadnertise tantum 4 “diffantiiy )
forum 0 quicquam .o confegt, .H.nmEmEt...nn.mo centrum inertiae | to-

r

» D centra § Fig. 6s.

D, et momentaitigrtiact refpectn axinm

tins copporis, cwjus afla fite E“ﬁb.?u«.m C+D; definiatur, quod
‘in talf ye&ta OF erits nnd , - ut fit ADA £ AOI .”*. BOB. 5 wmm =

ek, r oou.+_,em~0_.uwmw.uo“,u tui: vero erit: .
M. O1="A. AO, o/ AOI + B, B0, e5f BOL - C.'CO ¢of COI
54D, DO, eof DOJ, : .
quae quantitas in fuperiori mo_._m&m IS = q_mmw.m loco My feribi debet,
At ‘momentum inertige totius, corporis_refpedln axis gyrationis M
(f + kK) ex partibui ita componitur, ut fits
ﬂ,v A (AQ* 42)4-B (BO24-85) 4. € (CO* 405) +-D (DO 44>,

i . . 3 3 -,
. .ﬂnmm,m enm fit 0S5 = ha“rﬂ.n_m i », frit

Y 05402 Han) 4 B8O 445 4 L0 b cer 4 D(DOLdy)
" A AOwcof AOI B.BO, cof BOT - C. CO, cqf Gl + D, 00 ¢/ DOF
] . i ..nﬁ._x. o hh_- 1.
548, §i fingulae pactes fEorfim confiderentur’, carmque centra
ofcillationis flatvantur in pundis a, b, ¢, 4, 0b Oz — hﬁMcwHQ
08= e ?: 04 0a L B QR 054 C. OC, Oc o D, 0D, G4 .
T AO4 f ACLE B. Ofh cof BOI 4+ G. OC.cof CO “+ D, 0D, cof 505"
COROLL =2
_ $40 Invents autem centro ierriae feu gravitatis' totius corporis 1
loco manmamuaﬁnma poni potelt M. OI: per praccepta autem faticn ces.
Yo geavitads toting corporis ex ddtis centris gravitatis partium facile.

colligitur, .
EXEMPLUM.
350. 8it pendulum compofitum ex virgacylindriea recta ACB etgl

» €rit

-~ 1 _UTG ﬁﬂ%a.ﬂf
_F.nann.f.o.wmg. > quad circa axem horizontalem ¢ Of fit mobile, cu.
. Dd ;5 jus




e
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jus_centrum ofcillationis
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wi

mmﬁ,w%n Virga aite ,.

aterid uniforinj ,_poRatorque-virgse longitudy. AB = 24 pondus
faterif unifornyj . poRaturqu virgse longitudg AB. = & po
R etestvenii F s, e gyrabiin 0. il DO 5t
antem Fujns cylindr Bnm Zxeferit ejus cefiriiyngrlingan G,
ACEBC=3 4, eOEE b% 5,4, momentdt s
Qu axis' per C dyéti-etaxi gyrationis;pats
Porro .m_wwm, annexi firaffa = E , radfy ;
inértiag’in G et Momentuirinertize = 3
centrfiin ineftiaé in F num.mf..mmn....ma E). 9l
MY ; déinde momentum Eﬂhxﬂmﬂo@%w
Fect (b—10)2) FEG et (brked? 0gp i
tni debet.  SicquB-gentrum. ofeillationis 4 St |
T o o Mo Bt N E R E 1)

O T T AUt tEGT)
¢rgo ob 06 =hpefict R

Bt

=E,

Al bbb ae gk .
S TGy T
L TeoROLLNY e XY
35t Si axis gyrationis O capiitur i fimmitate vi %...m A %Mm.&__,
be=ga, eric © | : SR,

o5 — AG a3+ Bt iy T
. + AradE @y --
Aljae'y jan—go) —Eler .
¢t GS = -

PETEYIVET) -
fi quidem fumaimus punétism 8 fupra G eadere, FO
‘ COROLL 2 -

§52- Sifitexempli gratih E =30 A; 4= §='3 ped.c = 75 peds

o ¢ = 3y ped. ifa ut ¢ tato negligi _35.».. mm» .ﬂmu....m..ﬂ w.ommu.‘

ot 08 o312 | B2y 3, 0669, hoeque zafu  Frandtum S
13923 : :

24 NPT A
fupra G cadit; fin 2atem maffa virgae evanefceret, foret OF = 3, 0843,
fieque 8 infra G caderet; ’

- Py

SCHOLION, |, =7

mmm.Imnvom_.nacmnn:_manon:=Ea= m_.ma__m.._nom,. dﬁ.wmo m.
lum , i fuerit valde tenue ac leve refpectu globi , vix quicquarn ad cen-
trun

nmmo_awu ‘conflent =

.
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trum ofcillationis conferye videatur , -hic enim certe, ethi globus trisies
ponderofior eft filo; hujus rééfo fine infigni errore negligi non pofler,

. Ponamus enim, hoc pendulun ofeillationes abfolvifle minatis Tecuadis,
peadilifim plicis ifoichroni %H»...E.E_zowc?

hincqre longitudinem

tere.  Hoec igitur ‘negledta, A~ maffy. prodiret = 3 o842
- ped. -cum _tamen revera tantun it 3., c65g. peds ita ut error
03 oy ped. = 28 Iy, coimunitterehur. minime certe tolerandus.  Sin
mwﬁum_ﬁ:»n_w:n_oaﬁ azamm

-

autem manentibus reliquis dimenfion

o \ - 57045
=60 & eflet , foret QS = .w..J_,. 7 =% =3, o782 » cujus laco fi fomere-
! * iz 185 .

L P TR . S
tor3, o842 errazg.committeretur == o, 0060 ped

et PROBLEMA, 4. - -

., 554 mm.ﬁnam.pm_wwu.mu:@m» & virga tenbiflima OR inertiac experte
mm_% tamen, et globo BEDF, inveuire 1ocum , ubi alins globus datus
eidem virgae affigi debeat 1t ofzillationes fizt promtiflimae.

. SeLurTro

Cutn in O fit axis gyrationis , fit diflantia OG =< 4, et radius glo-
bi infra affixi BGu== . ;. maffaque hujus globi=1R; tum alterins m.wo_.m
Hq.mno_cnou:a:un?m ._5_?

affigendi*fit mafla =1, i-et radins QK
it I centrum inertiae conuntine,

fitodiflontia OQ 2%, Hys pofitis®
erit (B} L) OI w.ﬂ == Mf, fum. vere maasiom inertise to.
wm.wnq+.m$+uun.wnn+ .@u”

—k

e=1¥ lin,

-

- tius penduli refpe Byratiodis =
M (F 4 k). Quare 6 centrinn ofcillativpis Matwatur in S, eric O8 =
umrmnn+m@u+ﬁﬁ.w.n«+@%u _
Bbt Lg s
ofeillationes fiant promtiffinge,
2BL bg —BL (3 o - &)
feulg =— Bb} = (BB
unde innotefZie diffantia 0Q =
penduli fimplicis ifochroni

08 = -77 (BB 56+ BL 44 4. 3
Hine i ambo globi ex ead=m materia
G

» quac longitudo minima effe debet , ut

Hinc prodit ifla acquatio :
=% LL ez - LLgg =0
&b BL bb+ 2 BL ec 4 2

LL )
4% -ex qua poiro colligitur

longituds

) Bb
BLeed 3 LLae) T = g,
fuerint confedli , ob B: L
oh e e Wb o5 F2eRY —203 )
hu

+28) b

=0

e? erit 0§ —

. (e 2 45,3
a_.opﬂw”ﬂn?.n bh f g3 g2 g-_..‘.”.n ¢

CO-

H..hm. it
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ﬂo.mﬂ@.mnh.. -‘ ..AJ. . L
&m & dizmetri globorum fuecint midimi 5. te'ce et ee prae 45 ne:

o T EB+L—B
gligi queans, diftantia0Q.= m:» capi debet, ut 6t 60 = ——— i .

m.nn._num_ﬁmo wﬂmuw .._.Em_ﬁw ~ho&nn.u.u... o:_"..ll. .P OO:H &.
FR{BFLY = ‘ .
hu -

PR

: nawonb =
55, m- globus .LE. KLMN plane oﬁ_nannﬁw. foret W.m = ».mn.M
252, quas malor oft, quamadjyndio ilo Ea,. i Foorit B 53

#*

>2p-2,  Unde nif it nv. uﬂw.n - ==Ro globo, &.
jungendo ofcillationes wnoﬁwcon .,. ;
......ow.u, Hr P 2

in " ite = ) Enﬂnnnmﬁn “etiam
§¢7. Sin antem fuerite = »wnu%+ TR .a ¢
fuerit hujus m_o_x mafla L, m—.o\bhm_:nuon&ﬁ. celerlinis or_n._unamu.
fomi debet Gpi.

ifockroni erit = § 4 v

ace

___ ..aEEp ac fi mfmua. KEMN removeretur,

newohh. 4 w".w

— R’ ——1 -0 ¢

8. Si ambo,globi fuerine unan&a. utfitL=Rete=%, el
T:o_.mm qu_u:a_dmﬂ evadent, capiendo 0Q .= g= ¢~ (3bb+4 n...uu b

ac {i e prae bb negligere __nn»" 00Q.== OG (}-2—1); hincque fongi-

tudo penduli fimplics ; ifochroni = 206 (12—1) = 0,,828437 OG.

T COROLL s 2 .:__
. §i ambo glabi ex esdem materia conflent , definiri "poté
globi mmmlgw« Bm:.mm » ut corite adjungendo ch.n_:n:bbnu mﬁ.n mz.xu..
Giffime 5 3 fcilicet ¢ quacri mn.rnn 2 v..n womuu:oﬁnu 16672 = a%mmn u“ :
— 60 bheSee unn (5t acc ~12

SCHGLION.

§60. Ceterum’ patet, quo minor fit radius ¢ globi’ KLMN inaner-
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¥is corporé rigido Tentrom iticrtise BV e o . &inn , e/mutl Hﬁw?.—sﬂ. Binde igitar quaegue
cnjus tatjo per univérfam Machanicam latiffii * fin axes. t Rrinc cof@ri in’eodem planaad axein normali
pales 28l fimul funt axes gvrationis liberi , rac{Bbiint, . utexis abiis n .a_né m_“___a.q_.z.-.,hw::ﬁ.. mnm‘
minusdit notatn digni, com iis univeeha doctrina de Tofn cor iCaxis. gyrationi ___mwnu aAgiic “Mm ewn _.p....._ﬁua@&c ..?w_coﬁm
liberd innitatur,  Intef Propeictates érgo-corporum mechanicas axes bi anum.nofrale: Ai’quoggant duae vires Nungt Mm ac-
, .. o‘% J :-E.:Eﬁﬁ mwﬂ:cn:_m.azﬁu::m_: n_T

principales poff centrnm inertiae braccipuum. I .obtinent , “atguein b g e . is nihilowmi
P Praccipuum. locum, o U 5 applicitae , mueabitor, {ed axis nibilomi-

3
in qul te perfiflet.  Confequenter quotcunqrs hujusmadi

guovis nOn_WaonMu cujus motus nun_E__unm:‘mb;.nmw::_.u, in id potifli

entincumbendem | ut ¢jus ax b e posillunz

A . ? jus axes principales exquirantor. exe fei n quiete : . : . e I :

liee: datar Corpariin cognitid , prima geomctrica , qua ejns extenfio - natuid viriym paria corpori fuerint applicata , axis ab iliis nullo a

..En___.__n_- do affictatur,

Tfa co.

Tab. X,

Fiz
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in direftum progredientem profequi poterit, i quidem ab iisdesn vi-
sibus follicitstur. S

¥
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583, Propolfita ergo guicunque vi N, n_.m___w..",
ad axem normaki , mso&Wu . dto L ﬁm*
ipfo procto L vis aé ualight A

ribus rxis nnllam vim m&fmow
* . ) ® - ;‘W._...ﬂb
. 584. Quod6 igitor Borgs

licitetur , axis manet iuithy

Y

v %‘...b..ﬁha..owm" TR

n. an.nnmm..wm w.@.m._,.m_.ommm:uw:.n direa cum gyra-

&
470,

b

dxe  dy
T TR T
"¢ .-.. _._.wwy_m. ,mw...._. corpng: follici-
¥ fementn affiffunit, © Ppitamus Jam eor-
“,_. ..omnmﬁ.w. u.oo.ammiﬁ:,mz.aﬁ»:&c

.

L3
v

3 e

: pﬂmﬂ fi celeritas 31i8)

Rl
-1 ety

- 58¢

It ¢ . $lim proferstur celeritate = ¢ Jacunduin eam dire-
=Vi, et %ouwoq“. [momentum .......,.mm_manSu x capiuntur .mam_._n_un , &c jani fingnlormn
2Vjgd: ., g g AV v F cge _dy d= .
dy= + == 7 Pro n_niaﬂmn.. WE it %wumaﬁ?_s.n&ozaﬁ. n..__:,r id o .#.ﬁm et—, quarum dif-
accelcrationem vel getardatiopem mw_nﬂﬂﬂw... : rentialianon disseepabunt a praccedentibus : idedgue motus gyrato-
w SCHOLEION:" -3 - s cirea axem qmm%ﬂaﬂ. in direftum progrediehiem, perinde fc ha-

1 o "oy e 03 ? N

. c,oo® o EEETE g T v bebit , ac A pxig¥uiclceret ; viresque ficquae affuerint’, mowm gyra.
86, .Oismbmo ¢rgo -corpus —._m_mna. circa’ quempium axiugy. toriui aeque pertarhabont , five bkis quiefcat, five uniformiter in di-
i .

rum principalivm gyratur , - ,EE_man a quotcunque Jnijusmiddi mm.mm

) Qe 0 Tecunque “Fectum progrediatur. - - "

quarwin fingulag fibi pares et contrariaseplt axi appli e ? ’

comites , motus continuationem affignare valemus, ‘g e T COROLIL

te manct in quiete, mbtusque aeque mmutatur , ac i-ax ¢hir iter [ 588. & igitur corpori , dum circa axem principalem gyratur, mo-
tinerc:ar, quem cafur jam fupra evolvimus, Veruim haec detgfoni .

tio adilricta efl ad iMlam virivm follicitnntivm rationem , Ininineaue
hue patet , cojusmadi effectum alise vires nnm"aw‘?.o._nﬁcmwnn hoe g
dem faltem invelligitur, axem non in quiete efle permanfura i
vero motum fimplice progreflivam fit nactiens, an e inclinande i
ccfiurns , nondom liquet,”  Interim tamen cafos:, quo axi motis’ pro-
gre/livas imprimitur, im hung quo in quicte perfifler fimplicitate excipit,
nt ejus evolutionem fufcipere valeamus,  Obfervandum enim eft, i oz
mute quocnnaque motus progreflivos uniformis et redlilinens conjinoz-
tur , altionem virium minime perturbari , quod principium ad praefens
nflitnm acconunndemus.
THEOREMA 4
_ €07 Quen motwn avratesinn corpue rigidom clrca axem qui-
eicens  :oofequite- . cundem motun tiren Bune axemn wniformitet
in

tos progrelflivas tribnatur, acque ab ullis viribus follictetar, atrumque
motinn uniformiter continuabir, ‘

COROLL 2 .

Sty

g 589, Ac'hi corpus interea ab ejnsmadi viribus fullicitetur , quibus
' folus mivtos ayratorius mutetur ,"axis vero non afliciatur , etiam mo.
-us gyratorius wutationew patietur 5 motus progrellivus avrem mane
bit uniformis re@ilineus.

i COROLL 3

590. Sin autem corpus.interca follicitetur 2 vi, cujus directioran.
fit per centrum inertise ; ab ea folus mors progreflivas afficietur
Nam quia ab hac vi neque ulium momentum refpedln axis gvrarinnic

i g R
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.anhamf_..”ﬂwu.n axis de fitdfpo Gbi parallelo &nmﬁmﬂ.ﬁ. friotgs gyr
rin ba_%um .mnmmob.. R, b s

MOTUQE CORPORUM RIGIDORUM &,

vi ex motu axis gyrationis , vel ex motu centri inertize judi-
. cari debet. L . )
® 2. EXPLICATIO
595. Idea haec motus mixefex ideis yirivsque ‘motus progreflici vt

230 C

231

A" gyratorii eft coiflata, undefit, ut neatra'in ez pure et perfecle coasi-
...m.w-..uw.d. . FET, s . neafur. OE.: n.E.E motiim _uwomm,.n._mgﬁn ita definivimus ; ut omunes
ahiolutoetre ik . 2 ST P : ‘

: concipér licet], fibj perpetuo maneant paralle-
takin Moy mixto minime valet , fed tantun ad axem
gyrationis adflvingittr : intefim témen evidens cft , i motus gyrato-
pgtolleretur | ..i.ﬁﬁ:n_mnwﬂn. guogdn_progreflivam perfledtum efle
zfiir jradli modo definitiomotus gyratorii fupradata ad axem
Wi adtich , nunc autom ad axem mo-
octiialatio “per idean fpatii moti corroboratur,
axis fibi fenper manear parallelus.  Quin
'y 4 dltér motug progreflivus tolleretur vel cvanc-
torinm perfectam qualen: fupra, deferipfious effe
remanfurum, * Qito ipinuserit dubifandiim , quin talis motus redte ex
.. progreflivo ot gyratorio mixtus appelickur, quoniam altesutro fublato
' alter nonven-dgpnt jure fibi vendigar, ¢ . -

tum gyratorigm perinde ag g%wmﬁ -

I 3
wiefceret, fimulque virsF,. Guae olum. mohim .n&hma.
m:mn.am.w.uwpw,. ‘nihil quicquam in gyratofio IGRMATE .qito Ut utely
que moffis feorfyn, quali folus-addfie nmﬁmmnﬁn i :
quibhs fafi infignis cafus notag:liberi €dEporum rigidoramm’ gonts P W
amiae funt digna, ut &_mmnaﬂ:éno_enﬂnﬁ.

. T

Co SCHOQLION. s
" 5g6. Ciren talenymgotom mixtam vactee ‘quaefiiones veniunt con-
Gderandae, quaram prima eft, quomodo talls motus,, i nullac vires
el Erint ;. M.m.m:sg::.ﬁ » ubi quider. jom €idimuf , uramque ac-
quabiliter effe perre@turand.” Deinde vicibus nccedentibus quaeilionew

minime in gerere traltoge licet, ut variatio utrivsque motus a viribus

DEFINTTIO 10 . o

590. Motus mixtus ex progriffive ot gyratario eft , qué torpus pare’

tim cirea quempinn axem principygay few Hberum. gyratur , partan
vero ita infuper movetyr , ut ejus axis fibi femper maneat paratlelos,

miv:%:.ﬂﬂ.ﬁw orta definiatur 3 {ed en tantmn ad certa viriom genera eft
 Jeflringenida,  Cum feilicer certae fine vires, quac atrumgue motam
“feorfim ita turbant , ut genus morus non mutetur, his conjungendis
eas adipifcernur vires, quarmn effeftum in hojusimodi motibus mixtis
. definire valebimus,  De reliquis antem cundls viribus nihil alivd affic-
COROGLL. 1, - - mare: licebir , nifi quod axis gyrationis pon fit ficwm [ibi perpetuo paals

sn3. Ad motun crgo talem mixtun cognofcendum , ad quodvis  § lelum confervaturus,  Quamdin enim axis

fiki manet parallelus . mo-

T H - s1sk ! a1 Tvine | ™ - H ad s

tampus nofle oportet , 1", releritaten angularem cirea axem gyzations, tas M.n__‘_..bmhn nm-..w_n mixtus ex m_.mc.m_nmmg et gyratorio . .u:._:_a L gont _..”
2, celeritatem qua axis mota progreflivo pramovetur , et 3% difedtio- quod hic tradtamus, erit referendus @ in quo eximimn hojus motas

: i .
ns motus progretlivi, quomodo il axem gyrationis fit inclinst2. | Clieliun cernitnr,
COROLL. ¢ , 5 . .n.,w:.ha‘w%aw. e
. ; . . ) i corport rigito inypreffus fuerit mots nevine o pro-
+ . . - | I 1. 1 a n§ Ty ac 9% . o £ - ‘e e
544 _ Celerits POTIO angRiants  couem 0 n.z_o acilitdhty B greflivo et ovratorio , idque a nullis viribus porre o icitetur,
U oagis guiefeerct 1 celerites autem; ac direcliv motus progrediv : -
llun .




A TIGNIS LIBERO -

5y ~ L

L e o -
b, o .hmcmqmﬁmaﬁ erit

MOTUQUE CCRPORUM RIGIDORUM &, 233 |

“3 W
avem E.z An.ma—.,h.mm.nu.# angulom = 34, ‘necelle ¢f, Ceterum cowmpages
corporis easdem vires fuflinebit, ac fi motui:progreffivas abefler, ,Pm.a

- &,

stund” unifermiiter “cofi
L ‘

s . d denique ad motum @?ﬁcﬁmﬂm%ﬁmmnn.ﬂwmm attinet, is primo definia.

¥ § T 13 0 L& N .Enaﬂu._um.myoh.ﬁ wwo.mﬂanmﬁnuu mM.WMHE_.n....,.mE: 0 conjungatur celeris

o erneocematis caspiclentibus ficulenier perfpici- progrelliva ecunduin praecepta relolutionis motus fupra tradita , fic-
us, "Chicorematis eaprae e ibus Juey e ? gue Liabebitur vérus cfiis pundhi mdtas, . s ‘ ,

A L

) PROBLEMA 5
6oz, St corpasxigidum motu feratur imixto ex progreflivo et gy

2

raterio, m finive eos vires , quarum atione axis gyrationis de fitu
fuo bi_parallelo non defledtatin’; motnsqite ideo wianuar mixeus ex
wogielivo & gyratacio, . jex” i

s

s itgfit-compita i Tme SOL Gn_ 1o. " : |
geims teanfibit , de-quo liic nibila .* Primo peth; _ﬁ-nP eEan.. vires, .A_._mn.uﬁ E...n&mhnom per cen- Fig, 6. i
e o R " trum inertize 2o tranfernt , nflil o oty gycatorio efficerc, {ed ,

grefivium impeidi Kit# ut ab Hs axis gyrationis
3 Tsles erga virevadsid genus viriwm , quas
Fetiam eofiint refecendac illag vires, gnas

It , quey ita vidimiis &ff5. comparatas,
d giimgue in m.:o.qw %Egmm.. L conflitua.

7 N -

&, ‘Binae vires acquales €t cofttracian Na ot Lin hoc

icAL: n..,.ﬂu:n.n,,m_mmﬁs wmmmonnn, 3 uﬁ,_..m harum: virium altera

licaia-concipi poteft,  Vierwm hujusmodi binis viribus ae-
e fimiles vires, inplano, quod uxi sormaliter in iplo cen-

# ‘5o, InHog ergo motu i

tur yénon folngicentoun m_,n..wm%m,
fed ctiams axis.gyrationt perpeluo
b .W m\mmhmﬁ nifosmiger gy¥4r

SR ‘ __..,
o . . WAl R . L T

,...wom..m.amui.u...nmo sotns.cognofcethr , *fi noverimns primo dire";
Aioném et geleritatem centri inertine, tum vero mnwm?.uzﬁ.mumcrﬁu—,
ejnsque fenfiiin ac denique pafitionem axis gyrationigs;

P
5 quivalgn

ac i A 1 . tro Inertiae Y conftituitnr , applicatze, quac fint Kk et Iy, illis aequales
& t v _nw.mﬂ P - m. LY = Hmﬁll I E N .
: . cCOROLL 3 AT : mito intervdllo IKs=LN ; harmin eniiy contrariae cum i

fio conlifterent.  Sicgue loce binarnm ' quaramyis tali-
um vifium Na ‘et L femper fubflituere, licet binas fimiles et agquales
in plino per centrum inertiae 1 ad axem normaliter duclo applicatas,
Qusie fi'binas hujusmodi vires quascunque Kk et Ji com viribus quibus- !
cungue i centbo inertiae applicatis conjungamus , habebimus genora-

tith. id geins virium , quibiis sotus mixtes ita mneatur , vt axis pyras

; iangat parolicls, Tnter wires igitur centro nettiag I appli- .
catag atwaimus nnzin Ty ipfi 7 acyualem ¢t contrariam , qua lmec dee m
firvatur , g jam vires quinclitae ita deforibi poffunt, wt practer vires !
ceiito inertiae T applicatas completlantur vires quascunque , quarun _,
diceliones fint in plano per centrumn inertioe T ad axem normaliter du- !
flo, ot quotcangue hujusmodi vires corpori fiterint applicatac , mo-
Gg tus

*6o0. Quoniam in omni corpore tees dantur axes .m_.m. ,..mnmam.. n_..s
que in quibnsdam adeo infiniti , ‘qui ?.s.: .mm_.: axgs gyrationis liberi,
omfinia corpora talis 1motuas funt capacia idque infinitis wodis.

SCHOLION. o

Fim 75 fior. Ad hnjGismodi ergo motum culenloevolvendum fit AR ety

Fal)

in qua centeam inertiae 1 uniformiter m_ﬂammm.q&”ﬁ . _..Em__.w nn_n .uunn
= ¢ [nterea autem corpus civea axem mn_:n_ww_n.m_ .,4 Mwwm._aw m.:

cun redkr AR perpetuo cundem angulons ATM .nﬁ.:::&.m circa quem
ayretur celeritate angulati = 9. Quod {i jam juitio centrum ingrtiac
Toeritin A . etclpfo tempore ¢ pervenecit in I, cdit pﬁz,u_m:ﬂ motd

. progreflive percucfom Al = ez, ctintered matn wsgulari corpus circa
. akeim
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tos ejus mixtus
fibi mﬁu_EEh

v

Tervet s o -

lior inde miytationsim non patitr y pifivgus axis ftem

. $0ROLL & -

sk~ - e e 0" 3T ST ®
6o3. Hic ergo alias u:ﬂ.mo:nmnu Mmﬁuo_mm‘p.n.n.m.... lgguae ve ....mw ’
ceniéo nertiac, fint applicatag ;. ve] Huarum disectionts Fepgpiantuc
plano ad axem normali-et per cextrum. Juerias duffo;” - X -
, i coRoLL = L
604, Hjusmodiigitys viribuy vl motis progreffivus JFr,

ratorius , vel p.s..uwmanwwhnumxpﬂnn ita, 7ot axis gyrationis pt
N fit S&.m_‘. afe - ]

um fibi parallel

mrw. mn, nnmo...mmnn.u , @
usrum effedum in morcorpo
M»E:% definire licebiti-d

P

forte per aequiv
axeny gyvationis

Gtum vires allignatae;
guorum primo in
. oy

teram virium {p

in plano, .__m_om ad axem in ipfo centro inertiae
etum a viribus wrissque fpeciei,

undum invefligemns,  Perpetuo aatem corpori initio cjusinodi nio

denigque ¢

smigtwun imprioi affumimes ,
lem corparis, ¢

alentiam a¢ tales redusi ¢
de fitu fuo deturbari
duct , quod nmhmgmuwﬁo?nnnko?%
srotucant’,
edvim. earum
iones per ipfiim éentrum inertiae corporis
ciem contemplabimus , gaarim dire

i : Pk R g
viriam inguiremus ;' q

£ -

ranfeunt
cft normald 7]
fimul foliicitanabui ©

ut gyratogins fist circa axem priskips

- nt

PROBLEMA 354

E

606, Si corpoari rigide initio impreffus fucrit motus quicungte
mixuis ex progreffivo et gyratorio circa gxew principalem , jdque de-
buscunque , s[uartin niedia direftio coo-
ftanter per ejus centrum inertine tranfeat, determinare corporis motwi

- SOLUTIO

inceps follicitehic viribus qui

Quiia virinm follicitantium media divedtio perpetuo per cjus ceas o

urumt inerdiae teanfit, 1morus gyratoris nuwim jnde mutationem patie

Ly

e

' *tur, fed uiformiter. pefil

s

%3

eriptus.. Yot trg,

oSl gk Sent i

4 wiribns g EM..-.@ Sollici

o

]

nque,_mo

v

N :
mibtug wixtns ex -

IR umﬂ.. ripcigalomyidque follicitetur a vi-
i % ,..%W«.ém.wwm_s per cen-

M)

Quia axis fibi femper E‘mcn..n parall

MOTUQUE- CORPORUM RIGIDORUM &c,

3 =

IREH
onfidéretur,; .quafi tosal

taliter ductosepériatiy,
W - S0LUTIOk.

guali axis quiefceret, unde ad

c At S ! |
empn %Qmmwﬂo B2 ehit, quéntig angulns jam girca axem mot

. gimeflio reducitur ad motum
mam perfedté cogrofcetar , cor-
tins el in ceugro inertige of-

 visibe mvo.%&.ui..d%@ﬁ gporls moweito Jol-
'motus ¢odem moda definietnr, quo motam pundorum

tatorum_getehninare docuimes,

fius -profequ 1o i

ch profequi,  Cun, auten ad wodvis

e fherit- difinitdsy. etian -pofitic uum..“ gyra-
; >circaseim jpin fe converterit ,” patebir.

. oo

e, motuiizita fgorfim confiderare licet

m_..nbm E»ﬁ.&:ﬂ mw—.m._»wmmm.._. manet acquabilis,

sperifider turbaturigac i tola¢orporis mafla in cen-
- ma. wiibpg Urgevetur. - - e

el fuc

e

‘detérminiace corparis motum.

m?f elapflo tempore ¢ teneat

AB, tductopper centrum nertiae 1 plano ad axem normali , in

‘medig
=¥ cubin 1 acquali

tem & binis viribus Kk ot If folus oty

1. Quibus. pofitis, fi celeritas anguolaris circa
perinde aeflimatur , ac fi axis quiefeeret

Go =z

- 4 Y ) . o . ) . ooy
diredtio virium jam corpus follicitantiom , et vis illis

s et contraria §i = V applicata

icipiatur , qwan autémn 2 pari oppolita Ty = V dénuo defiruatur , ita
corpus‘jam ab his tribus viribus Kk , 1d et Iy folliciternr.  Nunc au-

gyratorius afficitur , cujus im- -

2 mutatip. it m,:_m:::.. Ex centro inectize I in directoingm vis Rk demit-
- tatur perpediculum , quod fit'=, erit momentuw htjus vis == V/ ad
. E&E__. ivé*accelerandum five retardandum tendens 1 tum fit maffa
corpdtis = M cjusgue refpectu axis AB momentun inertine = Mk,

axem AB jam fuerit = », quac

. un\._‘.ﬁmn
, eritdy = = unde

& f—
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cipiantur oranes vires pofleriores fingnlae feenndum fuas dire@iones:
tum 1i placet totd etiant corporiz malla in eodem pundto eolledta confi-
corporis maffs M in-dpfo centro inertige I effet mnm.nm_..u » ifa mt corpus, - SRAT mﬁ.mEm._uv W habeatur .mnm.uw.u.znmm H,a.ﬁmo_..w usculi infinite parvi a virl-
tanquam pundtam I, quod-fam a v1 Ig=V loilizitetnr, confiderare &) 3 bus qui mmmﬂ_mm:n follictati , quem per praecepta fuperiora expedire lix
liceat s qua determinstio cam m.ﬂ‘mﬂmnnmnn.ﬂw:m m.»nu fit explicata, mapi 3R nnv_w deinde pro motu gyratorio; cmifiis S_._w_.‘m per centrum inertia:
ifeffoms eff, quo odo ad maumqmmnan—uwﬁ..mﬂw Tnotum ‘_wﬂumnnmmaﬂ.. trsnfenntibus , noE..Ennn.nEq ouoqwhomuou m:wgmwﬁnm__m dircdtio eft in
e gyvatorium affigusti oporteat. ) lano ger centrum inertiae ad axemnormaliter ducto , atque ex fingu.
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d quodyis tempus vera_celeritas angularis  eft petends. Deindevis
mm Msm m.“_mﬂn‘_%og: progreffivuin afficit , idque zon aliter, acfiton ¢ |

L ; is'vel vi omnibus sequivalente.colligetnr momentum refpedin axis g
. . - o . . . i ‘ - : " i
“ ¢ onw.c.h L 5 - . NGRS tionis, m,._om £ fuerit = Vf ,‘mutatio motus gyratorii inde elicitur 1
%  gog. Si motus progreflivas initio firerit 'nullos ,; centrnm inertd . fupra, cognito autem feorfim utroque motn univerfis corporis motus
in iplo plano ad axem normali moveri incipiet, et cum-vires follician-1g nte innotefcit, | . :

. 7

tes perpetuo in eodem plano ggant, totus centri inertias Eonna.,.un.ﬁw i f : . _COROLL 1

desu plano sbfolvetur , ad quod axis gyrationis ubique erit normalis, § . . .
% 613. Ad motum ergo progreflivam definiendnn ;| omnes’ vires,

~:hquibus corpus follicitater, fingulas in fuis dire@tionibus ad centrum

R 4

COROLL a. o .
610, Tdem evenit, fi.prima dicetio motus cents inertiae fuerit &d:
axewn gyrationis norinalis ; tam enim sonflanter in plano ad axem gys-)
cationis normali motam fuum continuabit.  Secusautem evenit, i prima:3
motns progreflivi directio cum ake gyrationis-angulum fecerit obliguum g 4

: COROLL 3 , ° ]
. tng gyraterivs perinde determinabitur , at A nullus adeflet motus pro-

; imertiae transferri debent , per easque motus progreflivus perinde de-
 Soliai e 5 petinee,
" fevmidabiter , ac fi nullus motns gyratorius adefles,

- COROLIL a

. 614. Ad motum autem gyratorinm definicndum omnium virinm
{oilicitantiuny colligantur momenta refpectn axisgyrationis;hineque mo.

611. Motus ergo gyratorius ex momento,vis mo___.m_.ﬂnmu...w» quofly :
eft = Vf, motus autem progreffivus ex ipfa hac vi Kk=="V ita. defin -greflivas, feu axis gyrationis teneretnr fixus,
3 prog . - 1 . ¥ B e o
tur, quafi haes visin fisa diredtione iphi centro iertiae plicata affet®: . SCHOL m....c .

PROBLEMA. sb. - €15, Corollariam privs katiffims patet, wuti infra videbimus, quos

612. St carpori rigido impreffus fuerit motus mixtus ex .mﬂomnnaw , uu.om.cn_._:m:o ctiam vires follicitantes fuerint applicatae: hic antem fuili-

vo et gyratorig circa quempiam axem pringip lem,; idque dein wm_.o 4 tiat ._m faltem pro ejusmodi viribus , quales in problemate affumflinus,
licitetur parcim a viribus , quarnm media diredlio per i _.c.E centrumc I +. sdmifilfe 1 poflering vero locum non habet , nili vivinm , quae per o
ipertiae tranfit , partim vero ab ejusmodi viribus, quarum diredtio m: . ton tranfeunt per centriun inertiae , media directio fita fuerit in plano
dia in plano per centrum inertiae normaliter ad axem trapfeunte verfz mm.»nnB normali et per centrum inertize tranfeunte : alioquin enim
tor ; determinare motum corporis, JE fiki non maneret parallelus, Longiffime ergo adhuc diftamus a pro-
SOLUTIO. ) blemate generali, quo corporis rigidi 4 viribus quibuseunque follicitad

. o motus guaeritur ; quo igitur continno propius ev accedamus , COTpIS
Hujus problematis folutio fponte ex praccedente fluit , dummodo

rigidum in quicte confideremus , et dum a viribus quibuseonque follici-
infuper ratio habeatur vitium , quarom media directio =w2. mm.mrn. een- fetur , primam motus generationem invelligemus, Quamvis cnim {ta-
irum inertine trandit, ctquibus folum motnm progreflivim affici .5&. ti tilud problema aggepdi pollemus tamen praefiabit per gradus qualfi
mus.  Quate pro renta progreflivo mﬁnz:rs:%o practer vires.prioret

to afcenrdere , vt hoc modo cliriorem omdimn elementosn ¢cognitiu-
sentro inestise per fe upplicatas, cider centro ininper applicaiac con- sem confequamur,
cipian- Go 3 CATUT

a &
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in motu generando, quargm.altera ipfi centrg inertiae fit nwmrnmmn-. )
alterins ctiam fcorfim agentis effédtus innotefgéh. e

CAPRPUT IX .

COEPORIBUS *RIGIDIS. .

e e 3

THEOREMA 6 .

616, m._.nomamza fuerit effedtus duarum virjum junctish’agendom

DEMONSTRATIO, o

A vi corpori in iplo contro inertiae applicata generatur matus pro<
greflivus purus , guo’fingula ejus elements fecundum directionen
per aequalia fpatiola promoventur , quae fi vis follicitans {it = V.t

. Vadraiy . o
mafla corporis =M, tempuscnlo dt funt = £ .uﬁsomm. jancorps

M
practer vim hanc V centro inertiae applicatam follicitetur ab alia vi qua
cunque S , éffetusque horum duarum virjuni fimulagentiom foerit-

- 3 s - N . -y PO #
cognitus ,. res ita concipiatur , qiafi corpus jnfuper 2 vi.contraria ipht

V -aequali et centro inertiae applicata follicitaretur , qua mumomﬁm.o.mmﬁ
ita turbabitur , ut tothm corpus moty progreffivo fecundum M_wnm_o.,.. .
Ve _“n > » qui effectus cum

illo conjunctus dabit effectum folins vis 8 corpus follicitantis Y oou

nem hujus vis retro feratur per fpatiolom =

proprerea innotescet, .

CGROLL 1

é17. Effectus nempe vis § sequalis eft cffedtui a binis viribms A et
5 funul agentibus prow.%o, demendo hunc effectum , quem fola vis

V produceret : fecundum ea quae {upra de refulutione motus fumt
praccepta, .

COROLL, =
618. Si ergo a duabus viribus Vet S fimul urgentibus corpori im-
primatur motus gvratarivs circa quampiam axem , a vi fuia 8 corpor
imprimetur motes mixtus ex coden gyratorio et u:.aw«n.::‘ou q™ ofi
a vi iplt V oaequali et conteatia induceretur.

CHO

#
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. SCHOLION.

619. Legibus juftae methodi adverfuri videbitur', quod ex elfedin
doarum Jvirimm fimul »mgz:_ﬁ in cffectom unius vis-inquirere cone-
mur, Verumn in probl. 18. ubi &Em definivimos 2 quibus axis gyra.
tionis non afficiatur, vidimus hasvires rariffime ad nnicam , femper au-
tew ad duas reduci pofle ; quarum ergo effetus in corpus quiefcens af-
fignari poterit.  Quare ut'tmivs tantwn vis effeftumn definire valeamus,
eificiendum eft ue illarum binarwmn viriom altera per ipfum corporis cen-
trun inertiae tranfeat , ficque hoc Theorema ampliffimum nobis prae-
fabit wfum. Quo accedit, ut etiam vires quaecunque corpus folljci.

tantes ad duas hujusmodi vires reduci queant , quenadiodun jam do-
cchimus,

THEOREMA 7.
o

620. Quotcunque fuerint vires corpus sigidum follicitantes ', et
quotaodocunque feerint applicatae , eae femper ad duas reduci poflunt,
quarum altera per ipfom centrum inegsise’ corporis tranfeat,

DEMONSTRATIO

Sit T centrum inertiac corporis , per quod pro lubitu dacatur re-
¢ta quaccunque ID.  Per direftionem cujuslibet vis follicitantis duca-
tor plabum ad reftam ID noninale , quod eam fecet.in puncto R: ac
nifi direclio hojus visin ifte plano fit fita, ea refolvatur in duas vives
Sr et S, quarum illa fit in plano ad ID norwali, altera vero Se ipli
rettae ID fit paraliela.  Ad certum punétom fixum D fatvarar planwin
ad rectan ID normale , ac duéta redta ISE lovo vis S in punctis L et
E fubflitui poterant vires 17 et Ee ipfi parallelne , ue fit

.y . DR . ; IR
visIi = vi Ss, 75 ot vis Ee == vi 84, T

fimili modo loco vis S fubflitwantur vires Iy ot Fe ipli aequivalentes
parallelae ) ut e

) .o DR . . IR
vis Iy = vi S0, 15 ot vis F¢ = vi S, s

Talis refblutin in omnibus viribus corpns folliciantibus infiituaenr | ac.
que ex lingulis abtinebuatur binac vives ipli centeo inertine | apulicatac,
i vera etiam binae vires Ee et Feilla in plann od axem 1D in 1) nov.
fin, dace vero ad ifad planom nonuatis feu axi 1D parallela,
Yunibus viribus, quaeccito faertine { applicantsr 5 is unam eolle.
el omucs vices Pe guir in endam fune pimy, rariter i snam ewl

Fig.77.
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ligi poternnt , quac fit vis Mm .wmwhdummnm.ismmh.m_au=ﬂm vires Ez, quia "

(> Fister fe parallelae-, etim in unam €ollig goffont, quae fit vis Na, -
nM ._mu mmmn_m parallela , . qeenadmodum illa Mm i plano_mMD ad

axein normali verfatar. wmanﬁom‘_onoo:ﬁﬁb Em:.:.._nm@nx..._g_sm:o
quatcungue frerint , nanciféimur tres:yires , unam ipli céntro inertine -
I applicatam et binas Mo et N, quae tres autem porro ad duas redu.

centur hoc mode: Prodncatuc refa’IN in C.‘m_nun_,n .‘miw.ur.m«n diftantia
QR acqualis fiat diftantisze DM ex D pegN ad occurfiin vis Mm usque
duftae 1 eritque ID: IR =DN ¢ DM . Tum Joco vis Nn fubllituere

licebit vifes 17 et Qg ipfi parallelas ,"mt ﬁ—.m .

inertiag w_lm%r.nnnu combinari poteit, ‘a
11

m“mw.._m. »m_n.m ,m“um potuerit , totn"iregotitm erit confectum.
go quipicss

* nofiram profequi, .

ww..cwm..mi.m. 57
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¢ fi effedtus finde conjinim 1o

. h g eril Primuin co-
: nuig , quoma m__“ua hujusmodi vires comparatas effe debe-
v ot _m.ﬁ ab 11s corpori motus circa datiymn axem per ejus centrum fuertine

tranfeontem imiprimater 3- hoo enim- preeftito facile erit inflimmm

624. Definire duas vires ‘torpori rigido applicandas, quarum alte.

5 DN T . riss m_nn&wo per centrum fncrtiae tranfeat , ut corpus &b dis follicita-
vis 1 =i Ny. .W..&..N mwmmm Qg = vi Na, M. F; fum ..n__".n.n . mun.ﬁ_b.uknmﬂ per cjus centrum inertiac tranfeuntem converti
S aes . i : . = mcipiat, ST - .
Prior com u.&mm_am centro ingitize-appli .vngm <oalefcit, polle. ey

Sipfo pundo M applica

concipi, poteft , fieque eum vi M wmmw#.an &mnm..@onnm ) quae fit vis

Mg, ita nt nunc omnés vires follicitantes reductae fint ad dnat, altera;

centro inegtiae I applicatam , alteram verG, Mam vim Mg

: COROLL L. s . .

621, Quoniam tam ‘axern ID quam in] eo puficttd D pro lubin

affumere licet , vires follicitantes mnw.:mmm modisad hujusmodi binas vi-

ves , quarum altera ipfi centro inertias fit applicata, reduci poffint, . -

. COROLL. 2/ ’
622. Fata autem una hujusmodi reductione, per eadem prinél.
pia loco vis My dune aline ipfi parallelae fubftitui wab.:mm 5 quarom ak
tera centrum inertine I afficiat , altera-vero in poticte;quovis akio re-

ctag IM fit applicata, uade patet omnes, reductiones ad candem, re-
&am IM referri, . :

rior vero Qg fecundum fam directionsps®

x -SO0LUTIO,

blema continetur in,
394. vires generaliide ey

O ommnes vires ipfi puntto,

. #Qg==0, unde ob K1 =67 acquc ac OK =0, fiet vis O =
et vis Op=L224H

«Ar = o, fientque vires Rr H.?ww St 8 = .?uww - ?
a

Ry = vi O ct vis §r =< vi 0@

SCHOLION.,

623, Theorema hoc maximi et momenti in argumento hujus ca-
pitis cvolvendo, ubi prapefituns nobis ¢t in priman motus genetatjo-
nem inquirere , quando corpus rigidam quicfeens et liberom a viribs.
quibuseunque follicitatur,  Cuim enim hae vires quotcunque etiant fi
crint femper ad_binas revocari queant , quaruin altera ipfi centro fier-
tine fit applicata, hujusque effectus fic determinand facillimus , totunt
negotinm co redit | ut effectus, ab unica quacungue vi productus tlefi
miater 3 quod A minus fuceellerit, cum ea vi alia quaccunque centro

inertiae

fxydMm

cieates , altera vig 07 =

: SeydM dM
. visRr = In diftanti ‘ — afrrdd
=7 ia.abaxe AR = Ty A

fxzdM =0
Yl

Incidat centrum ineftise in puadlum O, fitque OA axis, cirea quem Fig. 43,
motus gyratorius generari debéit 3 ‘s necefle eft, ut vires follicitan-
tesita fint'comparatae , uf axis ab illis njhil patiatar.  Hoc ergo pro-
in, namu_.._w.,. {upra §, 3q0. foluto, ubiin fcholio §.

iLdr ‘exhibitas ita.determinari oportet , ut pro termino

%u..mn #pplicata¢, Ponaitur ergo vires Pp=o

Sxydat

cé

o Deinde pro termino] A fomantur vires Ag = o ct

ita”ut fit "vis
: tam vero requiritur, ut fit AR fxpdM
._ﬂ..bmo.\wnnmg = n\.».ms.?m. goniam planum OAR ob centrum fnertise
uumm zmc_:nﬂ pro lubitu aflini poteft, id ita affumi poterit, ut rat
f: = ¢, hincque duze tantun fuperfont vires problemati fatisfa.

Y ipl centro inertiac applicata , altera

applicanda. HMinc Fj
folutionem problematis jta brevi compledlemr 3 cum axe gyrationis
Hu_..owm_.ma 1A cjusmodi binae diredtrices IB et IC non?umn_::_w.“ 1t cons
fliwtis pro quovis corporis elemento dM coordinatis illis parallelis IX
=%, XY =y et YL =z, politaque XZ = 7~ (p + 22) == r, fiuc

Tum fumto iatervallo pro Jubitn IA =4, criphi 1B pa-

rakicla
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afrsdd
rallela AR = ey s

{to R applicata effectum propolitum producet , i modo infuper centro

, quaecunque s w\upmm 1c ?Bun_u ‘et in pun-

inertiae 1 vis iHli nequalis et congfaria Ix applicetur 3 et Jpofitishis viri. .

bus Ry — Tr — V cum momentuini refpectn axis TA inde natum fit =
-\.\,._.?MNE» Rﬁmﬁnn_o a circa axem JA mnnﬂavwﬁ mnm_bﬁ do =
v:.._.Mmh 2 - .
Sxpds © -

. COROLL- 1

aum.w.o___u intervallum JA =4 , 2 quo diffantia AR pendet, rode:
bitw accipi poffit, omnia punéid R reperiuntdr in linea refta IR facients
Ui frrdM

curn axe JA angulum , cujus m.uuw,mum = Tydli * mc_‘u_ﬂomo »planum
AlS ita fit fumtuin, ut fiat fxzdM = o, . .

COROLL. 2, - ,
626. Duta hac refta.IR; quaclibet vis huié* fedlae in quovis puns
&o vpplicata ev'ad planum -ATB normalis, fiin 1 vis illi nmm..um_.m.nm cons -
trarn I infuper applicetur , corpuftirca axem IA Gonverti incipict
COROLL 3z
627. Propofita sutem quacniique v Ry, eni acqualis in I contrs
rie fit applicata, corpms circa quemplam axem per centrum inertise
sanfeuntem verti intipiet, de quo tantum patet , quoa ._._Eu.m. in phe
no , per centrum inertige 1 ad direcionem vis follicitantis Ry nor

maliter duflo,

PROBLEMA s

628, 5i corpus rigidum quiefcens a vi quacunque follicitetur , de-
terminare primum initiom motus , qui ab ea vi in corpore mn.:n_.uwm.
tar , circa axem in plano ad directionem vis normali fitmn , fi qui-
dem fleri queat, '

SOLUTIO

Fig. gr. Sit 1 centrum inertise corporis , per quod dudhun concipiatur

plannm ad dicectionem vis normale, quod ipfo plne tabulac referi-
tur, cui erge vis Jollicitans Rr = V normaiine inlificre elt intelli-
msﬂ_u.

CFZMW&WH. IONE IN CORPORIBUS RIG IDIS, ~y
geada , et recta .—w...m_ﬁ_ eam.fit normalis, quac ponatir IR== 5, As
cetur corpori m.p?m._m,n ih centro inertine vis I i1l acqualis et nr.:?h_ :
ita ut ex appofito in planum tabulae fit normalis,  Ab his &5_:5,1 .
bus fimul agentibusicorpus circg quempiam axem per centrimy m.,._n:m @
:..Eh.nE.:n.E converti incipiet , atque ex §." prasc. paret, hunc axen :H
plne tabulse fore fitum , qui-propeeres fit 1A, pro cujus pofitions
mﬁnz debet angufus RIA =1} ita ut ducte ex K ad eom formal; KA

tRa=4 faetIh=bcofy Quoniam autem poficionein hujus axis
uﬂ.&:.: Hovimus, referamus fingula: corporis elementa ad rarans dire.
ctrices IR, IP, 1Q, gqnarnm prima ex ditéctione vis follicitantis datur. al
teraIP in plano tabulae ad eam fit vormalis, uc tertia IQ ipf huic plano
norgaliter infiflat. . -Sing ergo coordinatae fecdndum Bas ternas dice-
moamnoo_.%s..wnmm?wn_.mo.

o L s B B
.ariees X =x, XY =yet YZ ==z Deln
ribus forumlis confentaiess obtinendas , ex Y ad axem gveationis 1A
ducatur nyrmalis Y/, fintquie iflie trordinatae: e
‘ ammw“a__m Méulu..u‘..a.nn..ﬂ“&ﬂn__gsanv
quarum priores per mnunn&n._:am ita determinentur, ut fit
' =xcfy—y ety =x ot yafn

Wm .Hw Jutem necefle eft fiat fi'zdM = o, ot tang AIR = tang 5 =

ey dar (625.) exiflente rr = yy! 4 22, ,
At vero .ebit . S *
< fX2dM = oof y fezdM = fiv fyzdM .
. \wﬂ&ﬁ =y 0> faxdM- 2 fiyeof y feydM+y cof 1 [iyd M 4 fzzdM
1xy'dM = fyoofy faxdM(cof 4> =0} fxydM — [y cofw fyyd M
Ponamus haec integfalia per totum corpus extenfi;
SexdM =4 ; fydM =B 5 fazdM =G
faydM =D; [xzdM=E; fyzdM=F
atque habebimus has aequationes: - ’
m.snn\q —Ffg==oet ~
afn* 4 Dicofns* —fy*). tang w— Bj4* =A[9* 4 2DfHcy
_‘ A g fHcof
¢t I} tang ' 4+ B 4 C =0 : unde duplici modo nancifcimur:
. B —B— '
wang Yy = F et tangf= m.b <
qui bini valores nifi confentiant, problema fub conditione propolfita,

m:» axis gyrationis in plano ad directionem vis normali efflumiter , re-
ulvi nequit, . .

bz Ponamus
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corpus gycari incipiet” n_nmwuuuhnrMP Ew

42 i

A=l s T
mali fitym, .ﬁ,mn uﬁh_um&w =

o F R
vis 3= V'hifLy, ‘et mOmentih incrtiae,
e W .én s N.HM &nnﬁ\«i. JO'I .
AP R b
A Beofh> £
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5 e e x R T
num per centrum idextiae dd vifn mu_ Witariter
njan tum ex refolutione vis Ry naititar vis tali

245
en gormaliter ductin, quo-
“axi paraliela : cujuy utis

e B

- T

que n»zobuwnmmﬁwwnmmm hoc probleina in-genere refolvere velimus,
TR & e R i ) ..

=

e, mw.n.am.wmw.

R

Tigidm guiefpénsa viguattngque fallicitetur, eique

fimill in"centro ingrtige vispaqualis & moanmmms applicata fuerir, defi.

- Ypgeddinr dnlupts ¢ Tp =V e
M.”.._. < RS- ﬁ.-m.ﬂm ” 2 . a‘.ﬂ P
ratofiuggAmptifietur mdtus progeeliviy et

L

1195 K parlll, o terpusefo 4 onficens fpaiolum =
2T coRoLLFN
BT

- . +

¥,

. .
- B 2 PRI T Y i .
et : lemdtintydeos tantuncafiFextend -
629, Solutio ergo hujus problemdtifdres tantiave gy 3
tor, m%.&& vis follicitans Kr'= d._“m.onmoﬂ +~Mn%_.. uwwfm_mmno ﬁ%mw%.w
formulis integralibiss expofitis wn,n.w * D T Y |

630, Nifi-autem hacc proprietas locom r».womn..u.m&ommm? oblesmz.
“6is adhuc latet : Thocque »mm_...—nu.nob.:ﬁ » gyrationem “.u._w. e
axem , qui fius fit ip plano ad direcionem 4.5 _.m.:_ _Bma At il -....%
SCHOLIDON: . " Jer
631. Miram utique videbitur , quod Q.ﬁmmmmwnmanamo ex viribch

quas axis fipra fuflinere inventus -eft , petita

olationen no_.ﬁm_awm

. . A PO J L N
olliceri fit vifa , nunc tamen :..m.d:.nm_..._u..._xo_nmm_.uﬂnm quos ﬂﬂﬁﬂnﬂ.ﬂ
w&o non complectatur, Cum enim ceriumfit; converfionein circa s,

lum aliwm axem fieri pofle, nifi qui b.m__uu M_uno &..n“. .?.:ﬁn.uu : u_w.ua_
blema 18, perfectam folutionem w_._mva__amn . eberet , f1 m:m dem _m .
in omni extenfione fuiffet folatnm, Verum _H.o_u.n oot E_M ¢ .ma.
Tioc problemate nullas alias vires effe nﬂuasm. nifi querum __.Mnm“.__u
nes repesiantur in planis ad avem normalibus, cum tamen mm.ﬂn o
obliquas induei potuiffent , dumnodo vires axi E_E:n_un in «._.“.. e *
deftrucrent,  Atque hoc revera nfu venit it cafibus exclofis, ubi

PR P 5 e . . .nua;nﬂmbﬁ# _n-
pus initiwn gyrationis capere debet cirea axem, qui efk inclina %Ea

cipiét, ~
0. ¢

e . R
- 8it T centriam inefgide £orporis ;- ac tbula referat of ante plaum

g diftanta IR«= Tum femto in hec plano

.oﬂm@%ﬂ.ﬁo_m&aamﬂﬁﬁn fit Ry =V, normaliter du-

2ngulo RIA 3% Mmm_. nétg.exdedn [A perpendiclo RA fit IA =4y
et RAv= 57/ 2 ducatar in"Aad plannn normalis AD | fitque ducta 1D

,..@.m.u_ﬁ AIDL : §, 3degpque bb“m.m&.\..ﬂ.smw §etID = whnhq 5 que ki

e

cof §

F foF R
nea ID fit axi gygatiéiue quaching ita, ut antbos angulos 4 et § invefti-

gari eport
Jum yna in’ip

[

-Coordipatas e x R XY o e

nww ~ Corpus: exgo exprify @nw.n_.n.“_uo_. ternng nooirﬁsm..ﬂ_u.
axe 1D m_..m::...:.ﬁzm;:n.m@:ﬁo relationem inter
= &=z, giarum prima in iph redta

"4 IR, fecunda in plano ad vim'normalifgs toreia iphi vi Br parallela capia
‘wir. Ex Y primoad IA pespendicylaris Y X/ ducator , in plano autem

ad tebulain normalGATD pérpegidicularis X'y iph Y2 et y2 iph X'Y pa-

rallel, “erit ut ante vidimns:

. IX! = cof y—y finy; X4 =YZ=z; XN =pl=x 44y cof .
Tum in plano normali ex y ad 11 ducator perpendicularis gx , et ha-
bebuntur novae coordinatae, quales defideramus, quae fint Jx = X; xy
=Yetpl =1L, atque'ita per praccedentes detgrminantur.

XK=acofueof/8 —p nce/bhzf8; Y =zc0f0 - x cof /4

+rif4; L =514y efn

Hae jam coordinatae , plano IAD in plantm tabulae projectain fig. gr.
repraclententur , g quod jam AR = / 4 crit normalis, et vis R ipli
AD paralléla : dncatur DV ipfi AR parallela, ctvisin pundo V app"-
cata concipiatur, ut fievis Ve = V : dudtisque Vo ipfi xy ot Vi ipli Ix
parallela, obangulum rVo_= g3 vis Vrrelolving in binas has: vim Vs
=Veof§ et vim Vu= V44, fuae contrarie pucto I applicentur,
Quarnus prior fie vis ¥z V rof §, ad ID jam in plino tbulae norma-

Hhb 3 i,

Fig, go.
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T -l . . R .
is . altera vera axis fecundum DI _._nammuﬁ_.. Momentmm antem vis
wme." M_.n%.m refpedtu axis ID oft =V cofbe b fr=VE[y cof B, et po-
fito YY. 4 ZZ = RR.momentum-inertiae corporis sgfpettu axis ID

— /RR4M , nnde tempusenla g, converfio fiet pér angulom da =
Vehds *[1sf8 Cum axis nnllas Vires fentire debeat, wis V2 =
TREAM - Sl Dt

V iof §ipfi axi in D applicetar,. vt fit vis Dd=Y caf§, vis vero Vs

GENERATIONE IN CORPORIRUS RIGIDIS. 247

JRRAM = A (4w {0°) + B (eof 4 [ [42) 4 C oo/
F2D/ucf nof8* —2Ecorn/G ey 4 2F [ufoof§)
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