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DISSERTATIO VIL
DE
INVESTIGATIONE CENTRI GRAVITATIS IN COR-
PORIBUS, EORUMQUE SUPERFICIELUS.

216. Theorema.

Sz’ ABDC (48. Fig.) fit corpus quodcimque, in quo fingulae Jfef¥iones mn Fig. 48,
bafibus AB, CD inter fe pavallelis et aequalibus pariter parallelae et aequa-

les Jua centra gravitatis habeant in vefta PQ intevcepta inter centra gra-
vitatis P, Q bafium AB, CD; erit punflum medium a rveffae PQ centrum
gravitatis corporis ABDC.

Demonfiratio.

Si per punftum medium a reftae PQ tranfeat planum MN perpen-
diculare ad PQ; erit momentum cujusvis feétionis mn refpettu plani
MN sequale produfto ex ipfa feltione mn in diftantiam ba punéti b
reftae PQ, per quod tranfit feftio mn, a punéto medio a rettae PQ
(150. §.): cum ergo omnes ejusmodi fetiones fint inter {e aequales, et
pro qualibet feftione mn cadente ad unam partem ‘plani MN detur una
fe&io mn jacens ad partem oppofitam plani MN in pari diftantia ba;
necefle eft, ut fumma momentorum omnium feftionum ex una parte pla-
ni MN cogitabilium aequetur fummae momentorum omnium fectionum
cogitabilium ex parte oppofita plani MN. Plaoum MN dividit itaque
totum corpus ABDC in duas partes, quarum momenta refpeftu ejusdem
plani funt inter fe aequalia (147.§.); et ideo eft MN planum gravitatis
corporis ABDC (163.§.): eapropter, quia PQ eft diameter gravitatis
ejusdem corporis (183. §.), debet punftum a efle illins centrum gravita-
tis (162. §.).

217. Corollarium 1.
Reta P Q intercepta inter centra gravitatis P, Q bafium ABCDE, Fig. 49,
abcde dati cujuscunque prifmatis Bd per (1go. §) determinabilia tranfit
per centra gravitatis omnium feftienum prifmatis illios bafibus parallela-
L3 Tum




86 DISSERTATIO VIL

rim (214. §): medium ejus punétam « eft ergo centrum gravitatis prif-
matis Bd (216. §.).
218. Corollarium a.

Bafes prismatis regularis funt polygona regularia, inter quorum cen-
tra jacet axis ejusdem prifmatis: centrum gravitatis prifmatis reguolaris
coincidit ergo cum puntto medio illius axeos (191.217. §.).

219. Corollarium 3.

Fig, §0. Et ob (196. §.) per (216. §.) erit medium pun&um « axeos PQ
dati cujuscunque cylindri ABCD (50. Fig.) centrum gravitatis ejusdem
cylindri.

230, Corollarium 4,
Tig. §1. 2. Sic quoque, fi datum corpus fit fegmentam cylindricam ABCcab

§3. 5% (51. Fig.) abfciffum plano ABba axi cylindri paralielo, vel fruftum cy-
lindricam ABCDdabc (52. Fig.) inter plana Ad, Bc axi cylindri pa-
rallela interceptum, aut feftor cylindricus ABCDdabe (53. Fig), ve!
dimidius annulus cylindricus (54. Fig.); coincidet ob (216. §.) centrum
gravitatis ¢jusmodi corporis cum medio pun&to « reftae PQ interceptae
inter centra gravitatis P, Q illius bafium per (194. 195. 197. 198. 199,
202, §.) determinabilia.

3221. Problema,

Fig. 5. §6- Invenire centrum gravitatis datae pyramidis, datigue coni ABD
(55. 56. Fig.).
E Solutio.
1. In cono ABD jacet centrum gravitatis cojuslibet fe@ionis pq
parallelae illius bafi BD in axe AC (1g6. §.): in pyramide autem (55-
Fig.), fi ex centro gravitatis C bafeos BD ducatur recta AC ad verti
cem A, transibit haec refta per unum pun&um ¢ cujuslibet feftionis Pq
parallelae bafi BD, quod, quia reftae pc, ce, BC, CE duttae ad pun&a
extima laterum homologorum pe, BE comprehendunt triangula pce,
BCE fimilia, debet efle centrum gravitatis fedionis pq (214.§.); adeo-
que etiam centrum gravitatis cujuslibet feftionis pq parallelae bafi BD
pyramidis jacet in refta A C inter ejus verticem A et centrum gravitatis C
bafeos intercepta. In cono et pyramide (56. 55. Fig.) debet erga ejus
centrum gravitatis jacere in refta AC (216. §.).
2. Quam-
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3. Quamobrem fumta parte indeterminata z—Ac in refta AC=a
cogitetur per punftum c tranflire [eftio pq parallela bafi BD, quae ab-
fcindat ex ABD partem Apq=m; erit, fi ponatur tota maffla ABD=M

m:M=2z*:a’, hinc m = iz’.
al

3. Sit jam MN planum perpendiculare ad AC, et @ momentum
maflae m=p A q refpettu ejusdem plani; erit per (371. §.)

. M
ep—zem; et in (2) em=— 1; 28z

3Mz4
Zi

3M

igitor sp— - z*gz, hinc p =

4. Pro z=AC=a in (3) invenietur ergo x=—3Ma momentum
totius pyramidis vel coni ABD refpeftu plani MN: cum igitur illius
centrum gravitatis debeat coincidere cum uno punéo y reftae AC ob (1);
erit ejus diftantia perpendicularis ab eodem plano ob (168. §.)

A},:%:il\Ia:M:%a:%AC'

222. Corollarium 1,

Data quacunque pyramide ABD (55. Fig.), cujus centrum gravitatis Fig. 5.
defideretur, - quaeratur centrum gravitatis C illius bafeos BD (190. §.),
et refta AC inter illud verticemque A intercepta dividatur in quatuor
partes aequales, quo fiat Ay=3AC; erit y centrum gravitatis pyra-
midis (221, §.).

223, Corollarium 2.

Cum bafis pyramidis regularis fit polygonum regulare, inter cujus
eentrum et verticem pyramidis jacet axis pyramidis; patet, centrum gra-
vitatis tam pyramidis regularis (§5. Fig.) quam cujuslibet coni (56. Fig.)
coincidere cum puncto y illins axeos A C, cujus diffantia Ay a vertice A
aequatur tribus quartis totius axeos AC (191. 221. §.)

224. Problema.
Invenive centrum gravitatis dati coni truncati (57. Fig.) vel dataeFig.57.38-
pyvamidis triuncatae mdnbBMDN (58 Fig.).

Solutio.
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Solutio,

1. Determinatis centris gravitatis C, ¢ bafium BMDN per (1gr.
105. §.), duttaque reta Cc, jacebit in hac centrum gravitatis ¢ totins
maflae mdnbBMDN, quod idcirco perfefte determinabitur, i definia-
tur illius diftantia Cy vel cy ab alterutro centro C, c.

2. Quamobrem cogitetur compleri tam conus quam pyramis truncata,
quo reftaCe produfta occurrat vertici A, et {it in hac refta punftum a
centrum gravitatis maflae Abndm, et e centrum gravitatis maflae
ABNDM; adeoque per (221.§.)

Aaz=3Ac; Ae=3AC

3. Maffa ABNDM compofita eft ex maflis Abndm, mdnbBNDM:

ob (1) (2) per (155. §.) debet ergo effe
Ae. ABNDM—Aa.Abndm

Ay= ABNDM—Abndm j
feu ob (2)
Preie st AC.ABNDM—Ac.Abndm

ABNDM—Abndm

4. Sed maflae ABNDM, Abndm funt inter fe ut cubi dimenfio-
num homologarum, adeoque

AC:Ac>=ABNDM:abndm=
quare fiet, facta fubftitutione et redutione in (3)

ABNDM.A¢
AC?

AC*—Ac?
ik T

5. Ut autem formula compleftatur dimenfiones immediate in dato
cono, vel data pyramide truncata determinabiles, ducantur ex centrig
gravitatis ¢, C bafium mbnd, MBND ad pun&a homologa d, D reftae
cd=r, CD=R (in cono truncafo radios bafium exprimentcs), et dd =
¢C=a fit parallela reftae AC: erit enim Dd:DC:=d¢:AC, et Dé:d¢
=—dd:Ac. Quare habebimus

R—r:R=a: AC=

n -
R—r'
ar
R—r

Rer:r=a:Ac=

-
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In (4) debebit itaque efle

R4 —r*

Ay=3a. W—rj(R=n

6. Hoc modo determinatur diftantia centri gravitatis y coni et py-
ramidis truncatae a wertice A coni et pyramidis integrae: cum autem
non detur punétum A, et punfta C,c femper debeant determinari (1);
derivetur ex (5) diftantia ejusdem centri y ab alterutro punéto C, c. Hing,
quia et Cy=AC—Ay, et cy—Avy—Ac, fumtis pro AC, Ac, Ay

valoribus ex (5), fiet s i
— C rnamedl; 1os RN
Cy—z3a. ®—0) R—1) =

R Lt e, 5
Y —% B (RP—r*) (R—r) 3

225. Theorema.

Si yevolutione plani QXC (59. Fig.), ad C weffanguli inter duas
veRas QC, XC et quamcungue hincam curvam QX intercepti, circa veffam
QC generetur corpus votundum XQZs aecbebunt centra gravitatis cujus-
libet fegmenti pQq plano prqs ad QC perpendiculari abjeiffi, et cujuslibet
frufti ABqp intercepti inter felfiones ADBE, prqs ad QC perpendicu.
lares jacere in axe QC.

Demonftratio.

Omnes feftiones, ut e. gr. ADBE; ad QC perpendiculares, proinde
bali XRZS corporis XQZ parallelae {unt totidem circuli, quorum cen-
tra jacent in axe rotationis QC, unde per (196. 216. §) neceffario fequi-
tur, quod debebat demonftrari.

226. Problema.

Data aequatione ad curvam QX inter coordinatas orthogonas z=Qa,
y=—pa, invefiigare cenlra gravitatis partium pQgq, ABqp corporis XQZ
revolutione plani QXC ad C reflanguii civca axem abjcijjarum QC geniti,
pro feffionibus ADBE,prqs baf XRZS paraliclis et ad QC perpendi-
cularibus.

Solutio.

1. Centrum gravitatis partis pQq fit punftum ¥, et centrum gra.

vitatis partis ABqp fit puntom « in axe rotationis QC (225. §.):

Velmmen Il M often-

Fig. 59.
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oftendendum eft, qua ratione diltantias centrorum gravitatis 7, %, a punfto
Q liceat inveftigare.

2. Sit MN planum ad QC perpendiculare, M mafia PQq, et x ejus
momentum refpetu plani MN, adeoque eM:=7y2sz (Vol. I, §. 490.):
habebimus per (171. 168. §.)

sM=rny?ez; eu=nry*zez; Q'y:—ﬁ—-

Quamobrem, ut data aequatione ad curvam QX inter coordinatas
z2=Qa, y=pa inveniatur diftantia Qy centri gravitatis y mailae pQa,
integrari debent exponentes diflerentiales eM, sz, fic ut illorum inte-
gralia pro z:=o pariter aequentur nihilo, cum evanelcente zi—()a
tam maffa M==pQq, quam ejus momentum g refpetu plani MN de-
beat aequari nihilo.

3. Porro, quia feftio ADBE in determinata diftantia Qb a vertice
Q dari fupponitur, feCtione altera prqs jacente in diftantia variabili
Qa=z; habebit tam fegmentum AQB quam illius momentum refpeéta
plani MN valorem determinatum, pars vero ABgp fegmenti pQq ejus-
demque momentum refpectu plani MN erit valoris variabilis: exponen-
tes differentiales maflae ABqp ejusque momenti aequabuntur ergo ex-
ponentibus differentialibus maffae pQ q=M, ejusque momenti x (Vol. I.
§. 91.). Ob (2) poteft ergo poni :

eM—=y%ez; su=my2zez;

intelligendo per M maflam ABqp, et per « illius momentam refpe&tu
plani MN. Verum, quia’mafla ABqp decrefcente Qa=z decrefecit, et
pro z=0Qb fit aequalis nihilo, vt ope harum formularom tam mafla M =
ABgp, quam ejus momentum u rite determinetur, fic erunt integrandi
exponentes diflerentiales M, sx, ut illorum integralia pro 2 —0b
aequentur nihilo. Inventis vero completis valoribus pro M, u, innotefcet
€o ipfo diftantia centri gravitatis « maffae ABqp a puntto Q, nimirum

Qo= %— per (168. §.).

227. Corollarium 1.
Aequatio ad curvam QX inter coordinatas z = Qa, y=pa fit
y*=~Az+Bz? et e=Qb data diftantia fetionis ADBE a punéo Qs
habebimus pro centro gravitatis  maflae ABqp in (226.§. 3.n.)

&M
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eM=r(Az4+B2z2)ez; sp—=n(Az2+B2%)ez}
M=#»((Az*+3B2)+C; s=»($Az+5B2%)4C;
#(1Ae24+5Be))+C=0; C=—= (£ Ae® 4+ 1Be¥);
s((Ae?+iBe)+C=0; C=—x(3Ae 4 ;BeY);
o 4A(z3—ed)43B(z%—e?)
s a g i 6A(z*—e*)+ 4B (zP—e’)

228. Corollarium 2.
Si fiat e=—=Qb=o0, abibit maffa ABqp in fegmentum pQq: quodfi
ergo fit y centrum gravitatis fegmenti pQq, obtinebitur illius diftantia
Qy a punfto Q pro e=o ex (227-§.), nimirum '

___4A+3Bz
QY=6at4Bz '~

2329. Corollarium 3.

Si QX C fit quadrans circuli, cujus revolutione circa radium Q C=r¢
generetur dimidius globus X Q Z, continebit aequatio generalis in (227.§.)
valores A—2r, B==~—1, pro quibus per (227. 228. §.) invenientur fe-
quentes exprefliones diftantiae Qa centri gravitatis & frufti fphaerici
ABqp intercepti inter feftiones ADBE, prqs perpendiculares ad radium
QC, et diftantiae Qy centri gravitatis y fegmenti fphaerici pQq a

punéto Q.
8r(z? —e3)—3(z*—e)

Qe 12r(z>—e2)— 4(z3—e?).’

§r—3z
Q= A, = Z,

230. Corollarium 4.
Erat z—=Qa: fi igitur ponas z=QC=r in (229. §.) obtinebis di.
ftantiam Q& centri gravitatis « frufti {phaerici inter bafim X Z dimidii
globi XQZ et feftionem AB ei parallelam intercepti a punfto Q, ni.

miram
8r(r—e¥)—3(rt—ed)

=
Q 12r(r2—e*) —4(c?—¢?)

M2 231. Coe
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231. Corollarium s,

Quodfi autem in (230: §.) fiat e==Qb=o0, obtinebitur diffantia Q
centri gravitatis « dimidii globi XQZ a pun€to Q, atque ex hac repe-
rietur ejus diftantia Car=Q C—Qa=r—Q« a centro C, nimiram

Qe=fr; Ca=3ir.

Verum pro z=—2r fiet in (229 §) Qy=r, id eft+ centrum gravi-

tatis integri globi coincidit cum illius centro magnitudinis,

232. Corollarium 6.

Pari ratione applicari poffunt praecedentes formulae (227. 228 §.)
ad arcum QX parabolae, ellipfeos, et hyperbolae, qui fua revolutione
circa axem QC generet paraboloidem, [phaevoidem ellipticum, vel conoi-
dem  hyperbolicum XQZ: aequatio enim generalis y>==Az+4Bz> in
(327. §.) complettetur A =p et B=0 pro parabola; A =p vero et
B :—f:— vel B:——-% pro. hyperbola vel ellipi (Vol.I. §. 508.
540. 563.): _ :

233. Corollarium 7.

In fpecie itaque diftantia centri gravitatis v cujuslibet fegmenti p Qg
paraboloidis X QZ fubtenfi a fefione prqs perpendiculari ad axem QC
3 vertice Q erit per (232, 228. §.) Qy=%z=%Qa.

234. Corollarium §.

Diftantia autem: centri gravitatis y fegmenti pQq conoidis hyper-
bolici, revolutione arcus hyperbolae Qp circa axem transverfum QC
geniti, ab ejus vertice Q erit pro z=Qa per (228 232. §.).

_ 4az4-32z%
s i 6a+4z
235. Corollarium g.

Et diftahtia centri gravitatis y fegmenti pQgq fphaeroidis elliptici,
revolutione arcus ellipfeos Qp circa axem transverfum geniti, ab ipfius
vertice Q, erit per (228 232 §.)

. faz—3z2% ,
Qy= 6a—4z
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236, Corollarium 10,

Pro z==QC=1a erit Qy—+%5a=—4F QC diftantia centri gravitatis ¢
dimidii fphaeroidis elliptici X QZ ab ejus vertice Q (235.§): et pro
z—a fiet Qy=—=%a, id eft, centrum gravitatis integri fphaeroidis elliptici
coincidit cum ejus centro magpitudinis.

Scholion.

Paucas adhuc applicationes praecedentis problematis fubjungam,
prius quam ad inveftigationemr centri gravitatis fuperficierum corporum
rotundoram transeam: commendo autem tyroribus, ut ipfimet fibi plura
his fimilia problemata proponant, eademque propria diligentia refolvere
ftudeant, atque ifftud confilium, quoties opportuna occafio in aliis quoque
difquifitionibus fe obtulerit, fequantur: plurimum fane lacrabuntur, qui
continua ejusmodi exercitatione ufum calculi differentio-integralis in pri=
mo horum opusculorum volumine pertratati fibi familiarem reddiderint.

237. Problema.
Tuvenire tam maffam quam centrum gravitatis corporis pQq genity
revolutione arcus parabolae Qp (60. Fig.) circa tangentem QC in ejus

vertice Q- I
Solatio.

1. Pro coordinatis orthogonis z—=Qa, y=—pa, mafla M=pQq,
ejusque momento  refpeftu plani in Q ad QC perpendicularis, debebit
effe per (226. §.)

eM=ry2ez; sp=mny zez.
2. Centrum vero gravitatis y corporis pQq jacebit in axe rotationis

QC (225.§) in diftantia Q-y:r;—fi a pun&o Q (168 §.)-
3. Sed, fi QB fit axis parabolae Qp, ad quem tangens QC eft per-
pendicularis (Vol., L. §. 513.)5 erit u2==pv pro ordinata orthogona u=pb,
&

et abfciffa vi=Qb (Vol. L. §. 508): igitur erit vZ= :2 +  Quamob-

&
rem, ob pb=Qa, Qb=ap, habebimus etiam yz-:.—?-?-_—,. etob (1)(2).

™ n
eM= —2%z; espu———2%:2;
p* p*

” ™
M:aj-;z’ s u =6p2’ z5; Qy=%z=4%Qa.
M3 238 Pro-

Fig. 6o..
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238. Problema.
Invenive moflam et centrum gravitatis corporis pQq (45. Fig.) revo-
Iutione plani pQa ad & re@anguli circa axem QC ciffoidis QS geniti.

Solutio.

Acquatio ad cifloidem QS inter coordinatas y=pa, z=—Qa eft
--2—[1__—_?- (Vol. L §. 582.) pro 2r=QC; centrum vero gravitatis
y corporis pQq revolutione plani pQa circa axem ciffoidis QC geniti
jacet in ipfo axe QC (225.§.): quodii ergo M fit mafa, et 2 momen-
tam ejusdem corporis refpetu plani in Q ad QC perpendicularis, habe-
bimus per (226. §)

Y=

T2 Z rzicz I
eM=——; sp—=—--—; e
2r—z ° . Ay s Qv M

Quamobrem erit

3
— - Breisz
6I\I-——TZZEZ—".'}l'?rZBZ--—-q,?r['“Ez-!-—E____—_;
= . 16rr4ez
g__:;__—7rz3sz—2r7rzz.~:z-—4r—¢rzs:r,_st‘frsz-i'_z‘ ool
r—z

Adeoque integrando per (226. §. 2.1n.) juxta (Vol. I. §. 242. 249.
252. §.) obtinebimus.

2r xz3

I=8=rlo — —rxz>—47r2z;
PII 8‘ g 2r—2% 3 4 y
rz* 73
« 2r T Z 2rrz ]
w u=167=r%log T T 2 rrzi—_Qx iz,
= 4 3

Hoc modo determinatur tam maffa M corporis p Qg, quam diftan-
tia Q¢ illius centri gravitatis y a vertice Q, pro qualibet abfcifla
z—=Qa,

239. Problema,

Tnvenive maflam et centrum gravitatis corporis pQq geniti revoln.
tione arcus Qp (60. Fig.) ellipfeos ad axem transverfum QB relatae circa
tangentems QC in vertice Q.

Solutio,

1. Centrum gravitatis y debet jicere in axe rotationis 0¢,
ita ut, pro pa=y, Qa=z,M=pQq, et momento x -ejusdem maf-
fue
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fae refpetu plani in Q ad QC perpendicularis debeat fieri (226. §.
I,.2: 0.)
eM—=ay?sz; ep—wy?*zez; Qy= -;'_l

2. Com vero z=Qa:=pb, et y=ap=—Qb fint coordinatae or-
thogonae ellipfeos relatae ad axem transverfum QB fumtum pro linea
abfciffarum; debet effe per (Vol. I. §. 525.)

by b2 y2

zi= _— =——; igitur debet effe
a a*

a? a® - 5
yzn—'——-{,—azﬁ— b2 Zz+ "';‘:I—]—V/Lbz—42').

Hiac et ex (1) obtinebimus

:2 ez\/(b*—422);

2

xa?
2
b Z eZ -}

2
ma
su—iwatzsz— bz z}sz +

sM=Ira?ez—

zsz\/ (b2= 422).

ma
2b

Quare integrando juxta (226.§. 2.n.) per (Vol. L §. 242. 249. 248.
289. 238.) inveniemus

x a? a2
+ %a—— Arc Sin —::)1 -
az 2 2 L2
p=iratzte—— e go_ I3 v (b2—422) + a2 b?

4% 24b 24

Hinc jtaque determinabitur tam maffa M=pQq, quam diltantia

Qy= {T illius centri gravitatis y a vertice Q pro data quacunque abfcifla

z=0a,
240, Corollarium 1.

Si Qb fit femiaxis transverfus =—%a, hinc pb femiaxis conjugatus
=3b ellipfeos; exhibebit pQq corpus revolutione quadrantis elliptici
Qp circa illius tangentem QC in vertice Q geniti, cvjus et maTa M,
et diftantia Qv centri gravitatis y a vertice Q invenietur pro z=%b ex
(239. §.), ut fequitur.

(1043 %) 17b 17
Il— ——7a%b; — T : ;
X B b Q=R s T et O

241. Co-
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241, Corollarium 2.

Ellipfis abit in circulum, fi ejus axes a, b fiant aequales: fi ergo in
(239. §.) ponas a=b, obtinebis fequentes exprefliones pro maffa M cor-
poris pQq revolutione arcus circularis Qp circa illius tangentem QC
geniti, ejus momento p reflpe&u plani in Q ad QC perpendicularis, et
diftantia ipfius centri gravitatis y a puntto contatus Q, pro diametro
=—a circuli, et quavis ablcifla z—=Qa.

M=ira*z—}rz’ + Za z [ (a® — 4 2?)
oal . s A
+ 3 Arc Sin S

ad

24

o z4

4

Ta -
p=gwaiz? — wRET V(a2 —32*} 4

R -

242. Corollarium 13.

Mafla vero M corporis pQq revolutione quadrantis Qp circuli circa
tangentem QC geniti, et diftantia illius centri gravitatis y a punto con-
tactus (Q, erit pro femidiametro z=Qa=2%a (241.§.)

(1043 ) 17a 17
M=——"—'7a?; Qy= , = .Qa.
48 Q= To% 3% 2Go+37) ' 28
243, Corollarium 4.
£ Nt : b2y b2y?
Si ob (Vol. L §. 550.) loco aequationis ad ellipfim z2= et

fumas aequationem 22— e —+ rx ad hyperbolam in (230. §. 1.
a ’ a*
3.n.); obtinebis fequentes formulas pro mala M corporis pQq revola-
tione arcus pQ hyperbolae circa tangentem QC ad ejus verticem Q ge-
niti, illius momento x relpectu plani in Q ad QC perpendicularis, et
diftantia Qv centri gravitatis y a vertice Q.
w:: ZZez — zzz ez (b>+42%);
2

Ta T a*
5 2o 262V (b* 1 42%);

eM—=iratsz+

sur—=imwa‘*zez+

L

b i
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Integrando antem exponentes differentiales ¢ M, e # juxta (226.§.2.0.)
per (Vol. I §. 242. 249. 248. 289. 238. §.) inveniemus =

5 a waZ
=gratzdiammat e g zy (b*+422)

wazh b
5 8 i T
' ma® xa* 3 i wa*h?
w4 T A — T gy S

244. Problema,
Data aequatione ad lineam ‘QX (59.Fig.) inter coordinatas orthogo- pig e
nas z=—Qa, y=—pa, invefligare centrum gravitatis Juperficici rotundae
pQq revolutione lineae QP circa axem abfciffaram QC genitae.

Solutio.

1. Cum centrum gravitatis {uperficiei rotundae pQq in axe rotatio-

nis QC debeat jacere (179. 183. )3 fit illud in y, et quaeratur ipfius
ditantia Qv a vertice Q: erit denotante M maflam, et x momentum

fuperficiei pQq refpectu plani MN in Q ad QC perpendicularis, per
(168. §.)
[ad
Qy—y

2. Cum porro debeat effe su=zeM (171. §.), fi valor pro ¢M de-

terminetur per (Vol. I. §. 491.), habebimus
eM=27yV (sy*+e22); ep=2 rzy\/ (ey*+ez?).

3. Quare, data aequatione ad lineam Q X inter coordinatas z=Qa,
y=pa, quaerantur ope calculi integralis maffa M et momentum g ex
(2), tum definiatur diftantia Qy per (1), quae generatim hoc modo
exprimi poterit
Q?:#'fyz((fﬁ+ez=) :

JyV (ey*+ez%)

4. De reliquo, quia evanefcente abfciffa z—=Qa, et ordinata y=pa,
tam fuperficies M=pQgq, quam illias momentum 2 refpetu plani MN
debet evanefcere, perfpicuum eft, integralia M, 4« in (2) (3) nihilo de.

Folumen 11, N bere
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bere aequari, tam pro z=—o, quam y—=o0, unde conftantium detormi.
natio pendet (Vol. I. §, 238.).
245. Corollarium 1.
Sit QX linea refta, adeoque XQZ fuperficies conijca, ejus axis

r A
QC:=a, et radius bafeos XC=r; erit pa=y= — %% quare erit in

(244» S. 2.n.)
s YZ“‘:‘P- £z v’(ﬁyz+ezz):3—:~ V(@+12);

2mr > 27
——— - 2N . —
sM=—=— = zez (@ +r12); cpu—=

2 z2ez /(8 412);

az

22y (@ +1);

2rr

382

M= :: z2\(a® $12); ap=

Nimirum diftantia centri gravitatis y fuperficiei conicae pQq pro
quavis abfcifia z—=1Qa ab ejus vertice Q aequatur duabus tertiis ejus-
dem abfciTze: et fic diftantia centri gravitatis y fuperficiei convexae cu-
Jusiibet coni XQZ ab illius vertice QC aequalis eft duabus tertiis
axeos QC.

246, Corollarium 2.

Sit Qp arcus circuli r—=QC=XC deferipti; erit aequatio ad Q X

(r—z)ez
Vv (2rz—z2)

2

y*=2rz—z2?: igitor ey=

Pro maffa M fuperficiei convexae pQq fegmenti fphaerici, ejus mo-
mento u refpeftu plani MN, et diftantia Qy ipfius centri gravitatis
2 vertice Q habebimus itaque juxta (244. §.)

eM=2rwsz; sp—arwrzez;
M=z2rrz; p=rwxz?; Qy=iz.

Medium erge punétum altitudinis Qa fegmenti fphaerici pQq eft

eentrum gravitatis illius fuperficiei convexae; et ideo etiam medium

punétum
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pun&um radii QC perpendicularis ad bafim XRZS dimidiae {phaerae eft
centrum gravitatis illius fuperficiei convexae.

247. Corollarium 3.

Si Qp fit arcus parabolae, proinde M=pQq fuperficies convexa
fegmenti conoidis X QZ parabolici revolutione parabolae QX circa illius
axem QC geniti, et y centram gravitatis ejusdem fuperficiei; erit per
(‘.’fol. I §. 508.) et (244- §-)

AL . Head PeZ ;
Yy —pz; a2y — 2y 5
eM=mezy (p>+4p2); sapa—wzez\y (pP>+4p2);

Lol 2l
Qy= M

Integralia vero M, # determinabis per (Vol.I §.248. 282. 238.),
fic ut fingula pro z=o azequentur nihilo.

248. Corollarium 4.

Quodfi sutem Qp fit arcus ellipfeos, et QC ejus femiaxis trans-
verfus, hinc M=pQq fuperficies convexa fegmenti fphaeroidis elliptici
revolutione ellipfeos circa axem transverfum geniti, y vero centrum gra-
vitatis ejusdem fuperficiei; erit per (Vol. I. §. 540.) et (244. §.)

. oD { g, (a—3z)ez
}’-—--—;—((az—-zz); EY— e 't \/-(az_zz) H

be 2 2
cM:la-z—- z‘/(ic?—- +az—z2 ); .
pro c=2y (a*—b?).

xbhc azbz )
P . zez‘/ az—z% }i
p= ( ——+

Qusmobrem, cum exponentes hi differentiales per (Vol. I. §. 288.
294.) facile integrentur, fi fingula integralia per (Vol. L. §.238.) ita de-
finjantur, ut ea pro z==o0 2equentur nihilo; determinabitur eo ipfo di.

. . sl g . aila [ad o
{ftantia centri gravitatis y a vertice Q, nimirum Qy =-§* Pro quali-
bet altitudine z=—=0Qa fegmenti pQq: et fi flat z—=4ib=QC, reperie-
tur diftantia ceve:i gravitatis fuperficiei convexae dimidii {phaeroidis el
liptici XQZ ab ejus vertice Q.

N2 249. Co-
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249. Corollarium 3.

Et fi Qp fit arcus hyperbolae, cujus revolutione circa axem trans.
verfum QC generetur fuperficies convexa pQq conoidis hyperbolici;
habebimus ob (Vol. 1. §. 563.) per (244.§.) fequentes exprefliones pro
mafla M fuperficiei pQq, ejus momento x, et centro gravitatis y: cum
igitur exponentes differentiales sM, ¢z per (Vol. L §.288.294 ) fint per-
fette integrabiles, fi illorum integralia per (Vol. L. §. 238) fic determi.
nentur, ut fingula pro z=o aequentur nihilo, invenietur eo ipfo di-
flantia Q v centri gravitatis y a vertice Q.

b b (a¥2z)ez
2a Viaz+z2); ey= za vV (az+z2)

be azb2
‘M':j;z"_- £Z \/(- = —[—az+ Z“);

be 2h2
§p= :20 zsz‘/-( sczb -I-az-l-z’)

-2

y=

pro ¢=2 (a*4b2).
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