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Chap. 1. DEFINITIONS, &c. 39

120. ABERRATION is an apparent motion of the celeftial
bodies, occafioned by the earth’s annual motion in its orbit,
combined with the progreflive motion of light.

121. CENTRIPETAL ufﬁmcz is that force with which a
moving body 1s et ur towards a centre, and
made ﬁ': remyive imurve h{ﬂeaﬁ‘ﬁ' proceeding in a ftraight
line, for all motion is naturally re&tilinear.—Centripetal
force, attraction, and gravitation, are terms of the fame
import. ‘

122. CenTrIFUGAL ForcE is that force with which a
body revolving about a centre, or about another body, en-
deavours to recede from that centre, or body.—There are
two kinds of centrifugal force, viz. that which is given to
bodies moving round another body as a centre, ufually
called the ProjecTiLe ForcE, and that which bodies ac-
quire by remhiu:ﬁ upon their own axes. Thus, for ex-
ample, the annual orbit of the earth round the fun is de-
feribed bythe action of the centripetal and projeétile forces :—
And, the diurnal rotation of the earth on its axis gives to all
its parts a centrifugal force proportional to its velocity. Sir
Ifaac Newton has demonftrated, that the ¢ centrifugal force
¢ of bodies at the equator, is to the centrifugal force with
¢ which bodies recede from the earth, in the latitude of
¢ Paris, in the duplicate ratio of the radius to the co-fine of
¢¢ the latitude.—And, that the centripetal power in the lati-

¢ tude of Paris is to the centrifugal force at the equator as
« 289 *is to 1.”

GEOGRAPHICAL THEOREMS.

1. THE latitude of any place is equal to the elevation of
the polar ftar (nearly) above the horizon ; and the elevation
of tie equator above the horizon, is equal to the complement
of the latitude, or what the latitude wants of go degrees.
2. All places lying under the equinoé&ial, or on the equa-
tor, have no latitude, and all places fituated on the firft me-

ridian have no longitude ; confequently that particular point

i

]
-

* Princip. Prop, X1, Book HE,
on













( 43 )

| Cuarrer IL
Of the General Properties of Matter and the Laws of Motion.
I-M&TTER is a fubftance which, by its different modi-

| fications, becomes the obje& of our five fenfes;
viz, whatever we can {ee, hear, feel, tafte, or fmell, muft be

;ﬂ:[gdered as matter, being the conftituent parts of the uni-
2. THE PROPERTIES OF MATTER are extenfion, figure,
felidity, motion, divifibility, gravity, and vis inertizz. Thefe
zpﬂ'ﬁcs, which Sir Ifaac Newton obferves *# are the foun-

ion of all philofophy, extend to the minuteft particles of
| matter.

3. ExTension, when confidered as a property of mat-
ter, has length, breadth, and thicknefs.

4. Ficure is the boundary of extenfion; for every finite
extenfion is terminated by, or comprehended under, fome

ure,
ﬁ_gj'. SoviprTy is that property of matter by which it fills
fpace; or, by which any portion of matter excludes every
other portion from that fpace which it occupies. This i3
fometimes defined the impenetrability of matter.

6. MorioN. Though matter of itfelf has no ability to
move; yet as all bodies, upon which we can make fuitable
experiments, have a capacity of being transferred from one

to another, we infer that motion is a quality belonging
to all matter.

7. DivisisiLiTy of matter fignifies a capacity of being
feparated into parts, either atually or menta]{y. That
matter is thus divifible, we are convinced by daily experi-
ence, but how far the divifion can be aétually carried on is
not eafily feen. The parts of a body may be fo far divided
as not to be fenfible to the fight; and by the help of mi-
crofcopes we difcover myriads of organized bodies totally
unknown before fuch inftruments were invented. A grain of
leaf gold will cover fifty {quare inches of furfacet, and con-
tains two millions of vifible parts : but the gold which covers

~ * Newten's Princip. Book 1II.—The third rule of reafoning in philo-
e
ﬁp: Adams’ Natural and Experimental Philofophy. Leét. XXIV.
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( 55 )

Cuarter IT.

On the Nature of Comets ; the Elongations, Stationary and
Retrograde Appearances of the Planets; of the Fixed Stars;
and the Eclipfes of the Sun and Moon.

| 1. Ox ComeTs.

Tuuunn the primary planets already deferibed, and
their fatellites, are confidered as the whole of the
regular bodies which form the folar fyftem, yet that fyf-
tem 1s fometimes vifited by other bodies, called comets,
which ar%ffufpcy?ﬁ to move round the fun in elliptical
orhits. Thele :orbits are fuppofed to have the fun in one
foci, like the planets ; and to be {o very eccentric, that the
comet becomes nvifible when in that part ofits orbit which
is the fartheft from the fun. It is extremely difficult to de-
termine the elliptic orbit of a comet, with any degree of ac-
curacy, by calculatian ; for, if the orbit be very eccentric,
a fmall error in the obfervation will change the computed
orbit-into a parabela or hyperbola ; and from the thicknefs
and inequality of the atmofphere with which a comet is fur-
mundeT: telefeopic obfervations on them are always liable
to error. Hence the theory of the grbits, motions, &c. of
comets, is very imperfe& ; and though many volumes
have been writte:gr nhl:e m;, they are chie:gy founded
en conjecture. ce of the comet
in 139-;,-};'&111‘;; confirms this affert in:? Mm doubtlefls give
rife to a variety of new calculations, and new hypothefes,
which like former ones, for WF“:' of fufficient data, will
dif; int the expeations of fucceeding aftronomers.
Th?P?:mtn, Sir Haac Newton ¢+ ubfegares, are come-
pact, folid, and durable bodies, or a kind of pla-

* The lateft writings on the fubject of comets are M. Pingre’s Comé-
tographie, in 2 vols. 4to, and fir Henry Engleficld’s work, entitled, “ On
the Determination of the Orbits of Comets.” A well written article on
Comets may be feen in Dr. Rees New Cyelopedia, together with the ele-
ments of ninety-feven of them, and the names of the authors who have
calcul: ted their orbits. -

+ Many interelting particulars refpefting the rature of comets, &c.
may be learned by referring to the latter end of the third book of New-
ton's Prncios,
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Chap. 11, OF THE FIXED STARS. 159

of Arflurusy— 1" . 4; of @ Aguile + 0". §7 ; and Sirius in-
creafed in north polardiftance + 1. 20, Aréfurus + 2" 01,
2. Of the Magnitudes, Diflance, Number, and Appearance
of the fixed Stars.~'The magnitudes of the fixed ftars will
proba 1} for ever remain unknown ; all that we can have
- any reafon to expect, is a mere approximation founded on
conjeture. From a comparifon of the light afforded by a
fixed ftar, and that of the fun, it has been concluded that
the magnitudes of the ftars donot diffir materially from that
of the fun. The different apparent magnitudes of the ftars
is fuppofed to arife from their different diftances ; for the
young aftronomer muit not imagine that all the fixed ftars
are placed in a concave hemifphere, as they appear in the
heavens, or on a convex f{urface, as they are reprefented on
a celeftial globe.
From a feries of accurate obfervations by Dr. Bradley on
v Draconis, he inferred that its annual parallax did not
amount to a fingle fecond ; that is, the diameter of the
earth’s annual orbit, which isnot lefs than 190 millions of
miles, would not form an angle at this ftar of one fecond
in magnitude ; or, that it appeared in the fame point of the
heavens during the earth’s annual courfe round the fun.
The fame author calculates the diftance of v Draconis
from the earth to be 400,000 times that of the fun, or
38,000,000,000,000 miles ; and the diftance of the neareff
fixed ftar from the earth to be 40,000 times the diameter of
the earth’s orbit, or 7,600,000,000,000 miles. Thefe dif-
tances are fo immenfely t, that it is impoffible for
the fixed ftars to fhine by the light of the {un refleéted from
“their furfaces : they muit theretore be of the fame nature
with the fun, and like him fhine by their own light.

The number of the fixed ftars is almoft infimte, thou
the number which may be feen by the naked eye in the
whole heavens does not exceed, and perhaps falls fhort of

ooo *, comprehending all the ftars from the firft to the

th magnitude inclufive ; but a good telefcope, direCted

~ #* By adding up the numbers of flars in the third column of the Britith
Catalogue given at pages 34, 25, 20, and 27, the fum will be found to

be 3443
e almoft



































































































































































































































































































































































































































































































332 PROMISCUOUS COLLECTION Part 1V,

node will be 6 figns 16 deg. 42 min. ; where will the defcen- |
dmg node be ?
The moon’s declination on the sth of November
:SI 1 will be 1% deg. 5o min, north ; to what places of the
earth wil fhe be vertical ?
52. What ftars are conftantly above the horizon of Co-
p&nhagcn 4
I obferved the altitude of Betel ﬁ: to be 19 deg.
and that of Aldebaran 4o deg. ; they peared in the
fa.me azimuth, viz. exaétly eait ; what laﬁtudg was 1 in? I
. In what latitude is ﬂldcharan on the meridian when
ﬂmtheLlunstallm Regulu
5. In what latitude is RJ el fetting when Regulusison
thg meridian ? . -

56. In what latitude are the pointers in the Great Bear
“wn the meridian when Vega is ngn

. §7. In latitude. 79 deg. north, nntlu: tft of February,

! whdt-.h::u: will Procyon and Regulus have the fame altitude ?'I
:~At what hour on the 1oth of February will Capella:
, aml Procyon have the fame azimuth at London ?

§9. On the 10th of November at ei ht o’clock in the:
- evemng, . Bellatrix in the left fhoulder on was rifing ;;

whﬂt was the latitude of the place ?

- 6o. On the 16th anehrmry, Aré&turus rofe at elghn
~©’clock in the evening: whlt was the latitude 2
- 61. At what] night, on the 16th of February,

will the altitude of luabe 28 deg. at London ? |
- fm Required t'he titude ami ai_:muth of Markab in
fus, at London, on the 21ft SePtember, at nine:
n’c ock in the evening ? |
. 63. On what day of the month, anll in what whouthivill
the pointers of the Great Bear be on the meridian of Lon-
- don at midnight ? '
64. What inhabitants of the earth have &egmeh
tion of moon light ? -
- 65. On what day of the year will .ﬂl‘l:nr;. in the
come to the meridian ot London with the fun ? T
66. In what latitude north mth:kngthtfthe Jongel
day eleven times that of the fhorteft ? . >
haﬁ? =IIn what latitude fuuth is the longeﬁ dayﬂ_. N
urs : e 0 B




Chap. I.  oF EXERCISES ON THE GLOBES. 323

68. At what time does the morning twilight begi e and
at what time does the mnmg twilight end at Phila
on the 1gth of January ?

69. When it is four o’clock in the afternoon at Lnndﬂq
on the 4th of June, where is it twilight ?

"'o Required the antipodes of Cape Horn ?

. Required the periceci of Philadelphia?
';z Required the anteeci of the Sandwich Iflands ?
73. What is the angle of pofition between London: and

Jerufalem ?

74+ Requmed the diftance between London and Alﬂan-
ﬂr:a, in Englith and in geographical miles ?

75. In what latitude north ducs the fun begin to &me
conftantly on the 1oth of April?

76. How long does the fun fhine without fetting at thc
north pole, and whatis the duration of dark night f ;

77. Where is the fun vertical when it is midnight at

Dublin on the 15th of July ?

78. When it is five o’c in the evening at Philadel-
phia, where is it midnight, and where is it noon ?

b ?Q'h }Vhat places hiﬂthehehmofﬂnd:yasEdm.
ur

$o. What ‘ph:n have oppofite hours to the refpec-

tive capitals o
81. At what lwur It London is the fun due eaft at the
time of the equinoxes ?

82. At what hour at London is the fun due eaft at t.he
- timeof the folftices ?

83. Inwhat climates are the Sollosiigp phieds fituated,
viz. Philadéiphis, Madeid, Drootheim, Trincamaléys Gl
cutta, and Aftracan ?

84. On whatday of the year does Regulus rife heliacally
at L.ondon ?

85. On what day of the does Betelguefe fet hﬂla-
an;'at Londun?? T

86. What ftars (et ar.hronnllynt London on the 24th
of December ?

87. What ftars rife achronically at London on the 12th
of Decemi:e-r-"










326 A PROMISCUOUS COLLECTION Part 1V.

115. The diftance of a comet from Sirius was obferved
to be 66 deg, and from Procyon g1 deg 6 min. ; the
comet was weftward of Sirius ; required its latitude and
longitude ?

116. On the 29th of January, in latitude 53 deg 24
min. north, and longitude 25 deg. 18 min. wett, at 14 hours
58 min. by a watch well regulated ; the altitude of Pro- !
cyon was 19 deg. g? min., and that of Alphacca wasqz
deg. 9 min, as obferved by two feparate perfons; Al-
phacca was on the eaft, and Procyon on the weft of the

~meridian ; was the watch too faft or too flow ?

117. The declination of 4 in the head of Draco is g1
deg. 31 min. north ; to what places will it be vertical when
it comes to their refpe@ive meridians ?

- 118, When it is four o’clock in the evening at London
on the 4th of May, to what placesis the fun nfing and fet-
ting, wqilm is it noon and midnight, and to what place is
the fun vertical ?

119. At what time does the fun rife and fet at the North
Cape, on the north of La » on the 5th of Apnl, and
what is the length of the day and night ?

120. At what time does the fun rife at the Shetland
Iflands when it fets at four o’clock in the afternoon at Cape
Horn ? 4

121. Walking in Kenfington Gardens on the 17th of
May, it was twelve o’clock bv the fun-dial and wanted
eight minutes to twelve by my watch ; was my watch right ?

122. If the fun fet at nine o’clock, at what time does it
rife, and what is the length of the day and night ?

123. Where is the fun vertical when it is ﬁgve o’clock
the morning at London on the i5th of May ? | _'
“:{;ﬂ' J';.t what hour does-day break at London on the 5th

125. Ifthe moon be five days old on the firft of June, at
what time does fherife, culminate, and fet at London 21

126. On what day of the month, and in what month,
goeuathcfuiﬁfe:q.&g.tn the north of the eaft at Ison.

on ? - % 4 {

127. When the fun is rifing to the inhabitants of London

on the 8th of May, where isit fetting ?

128. When v |
l

i
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128. When the fun is fetting to the inhabitants of Cal.
cutta on the 18th of March, where is it midnight ?

129. What is the difference between the circumference
of the earth at the equator and at Peterfbarg, in,f.ngliﬂl
miles ? - . '

130. At what hour does the {un rife at Barbadoes when
coaftant twilight begins at Dublin ? :

131. When the fun is rifing at O’why'hee on the 18th of
May, where is it noon ? |
~ 132. At what hour does the {un rife at London when it
fets at feven o’clock at Peterfburg ?

133. How high is the north polar ftar above the horizon
of Quebec ?

134. How many Englifh miles muft an inhabitant of
London tltlelfoul.{wﬂd. that the meridian altitude of the
north polar ftar may be diminifhed 25 deg. ?

135. How many Englifh miles muft I travel weftward
from Londen that my watch may be feven hours too faft ?

136. What place of the earth has the fun in the zenith,
when it is feven o’¢lock in the morning at London, on the
25th of April ?

137. On what day of the month, and in what month, js
the {un’s amplitude at London equal to oue-third of.the
latitude ?

138. On what month and day is the fun’s amplitude at
London equal to the latitude of Kingftonin Jamaica?

139. I?thembelhree days old on the 17th of Fe-
bruary, what is her longitude ?

340. If the higheft point of Mont Blanc be 5101 zenrch
above the level of the fea, what would be its altitude on
~ a globe of 18 inches in diameter ? :
~ 141. If the polar diameter of the carth be to the equato-
rial diameter as 220 isto 230, what would the polar diame-
ter of a three in(' dglnbe be, if conftruted on this princi-

? LT
Iﬁlg. What inhabitants of the earth, in the courfe of 12
hours, will be in the fame fituation as their antipodes 2
143. Onwhat day of the year at London is the twilight

~ eight bourslong ?
- 144. At






















334 QUESTIONS FOR THE Examivarion Fart IV,

VIII. LATITUDES AND LONGITUDES OF THE STARS AND
PLANETS ON THE CELESTIAL GLOBRBE, &C TOGETHER
'WITH THE POETICAL RISING AND SETTING OF THE
STARS, &c.

1. What is the latitude of a ftar or planet ? (Def. 35,-
page 'wﬂ
% at is the longitude of a ftar or planct 2 (Def. 38,

10.)

% What are the fixed ftars, and why are they fo called ?
(ﬁa:f 88, page 23.)

. What is a conftellation, and how many are there on
the celeﬂ::a.l glahe ? (Def. 9o, page 23; fece the tables,
- §age 24 25,26, and 27.

5. What is meant by the poetlcal rifing and ﬁ:ttmg of
the ftars 2 (Def. 89, rlge
6. When 15 2 to rife m:ui fet mfmmall ?

. When isaflar l'mdtnnfe and fet ach y?

. When is a ftar faid to rife and fet heliacally

9. What is the Via LaQea, and through what mﬂcﬂn
tiom does it pal's O}Dg" 91, page 4o ) :

10. What kind Nebulous ? (Def. g2,

f: e natoe ftars, which have not particular names,
diﬂmgulﬂled on the celeftial globe ? (Def. 93, page 3,5 )

IXA DEFINITIONS AND TERMS COMMON TO BOTH "I"I-Ill ‘
GLOBES,

1. What is thtdcclmauunof the fun, a ftar, or planet ?

(D#’weL- page s-)
atis an hemifphere 2  (Def. 31, page 9.)
3 What is the alntudc of any objeét in the heavens ?
( f4-5= page 11.)
What is the meridian altitude of the fun, a ftar, or

planet ?

5. What is the zenith diftance of a celeftial obje&t ?
(Def. 46, page 11.)

6. What




























































































































