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a2l 8L sl 8. Yacts THL Sl 60l e Al SR8 B GHBLs&IRAL WA, Al ACALA
8. AR HIZAL WEAHHL 51 UL @l [A4 A2l. U3 Yy THL AL {2l HEAHHL g, Wl
A3 ¢la Al edld O, Yads T2 ML F 6l daR 53 d-ll Gualol [l 2 duid yedisa-d
224, 5 AL 2, ASIAL 2UAUA Sl AQA (GUASLAL) et (AUl d3cusel el Gualol
s394 vely sl F Yds TIHL 208, O, WILR 2L diddl 2Ude Aedl W2 Ad 8 5 Hiddlsd
g, [l A3 O 2 Asetl €12 202, ot olell: 2, Glstaidly] 514 53] 6F & Al [AAIR sl
2Ll A B,

Yaes TMIUL &9 [deudll 8. udal [deyaml ueled [l (Natural Philosophy) Wolld, $3¢ll
Hieell %33 (Rl 2 9, oflan cuHl el-%el AUAEREL (Phenomena) (AdLd) 2] & 3 3L
Bur QA g, undlsrel as a3, o cuol [l Jcisderd Fanell Al 2 dus A
ald Axad] 8. Al eal R, wil euoml gl datd, yan [Rlael @ BlMa, auul
5 B, 98l A Deell UL YeolRaUL iR oUld-Al B. log Yreis udal Al 3 [deudlHl adudg
4l

2 Yads el 2ol A 3 200 8 3 d 2090044 A 5l el A, . 2 Yads AUFaAl
Y2 Y2 %Rld 8, “Read with care the definitions, the Law of Motion, and the first three
sections oa Book I. He/She may pass on to this book, and consult each of the remaining
propositions of the first two books as references in this, and his occasions, shall require.”

il 5129 20U, uddl ol Y5l YRl sal doR Yeds T 232U 538, UM, 5L, s128L
ldls [QAlAbidL €l ol AF. UL 518 2UURL Book TTIHL A4, 5313,

Bl Yo s T uddl 2udfil 232ud % a4 2qu-lell (Hypothesis) 48 %+, dsisian
viol % A5t S92l e 2L AL, 6L 1ML dd2al. Uddl AR 2gUl-) ‘Rules for Natural
philosophy’ll, AUHell 2NN, & 247, 615, 23l AL YEURL-AEURL Sl €9 [A¢a1Rll (Phenomena)
a3 2o 8.

Y2l dradslle-l Welloge-ll (Reasons) M), :

(Ran q :

We are to admit no more causes of natural things than such as are both true and

sufficient to explain their appearances.

2R AR g8l SR80 L5ty U R AL 2, YRdl s1Rell deld, sl YRl §lA.
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2l U2 Nature does nothing in vain and more is in vain when less will serve,
for Nature is pleased with Simplicity

58 5101 AR1R ¢, % 5l A2 2 B 09 53 UG UL ABURAAAL 5L O, sEd AleLSe]
vl 8.

(a2

‘Therefore to the same natural effects we must as far as possible, assign the same
causes.’

208 A5 % Al gEcl AU W2 Ul Y s Sl AL Y AL IR0 UM,

Yertd 584, 8 3 ¥ olllds AR 2, elldseal [Radl 3 2uuel yedl Gur © 4 [Qal
AdA B,

EEERCE

The qualities of bodies, which admit neither intension nor remission of degress, and
which are found to belong to all bodies within the reach of own experiments, are to
be esteemed the universal qualities of all bodies whatsoever

gl opelel & dlst el 3 (390 GRig, A2l 1A % 2unew UL uadl A ueielil 28al
8 Q oA, [Qacuus daul ddls sueeud dlsial ASA.

[ ¥ :

In experimental philosophy We are to look upon propositions collected by general
induction from phenomena as accurately or very nearly true, notwith standing any
contrary hypotheses that may be imagined, till such time as other phenomena occur, by
which they may either be made more accurate or liable to exceptions.

WAL drasiil UURL Bz M) AL 2gHIL glRL ASEA 53] el A5 421d)
vol, % AR a3 Al A5, seusl s3 asia Adl 515 el [Audld ydauenil 12, 2, e,
ol &l YL An YA, Bl glRL 2 afy A2 oteidl 25l HedL SIABAR BUALE.

Bl 2 2udRHL Man 4 4z 20U, 24, elel, FAHAL A1) [Ras, 8. 2L vl
24 dl gl (Induction) Andal uRsUHL SIS steulds wAsdel (Hypothesis) A0ddl
WReuslAl AR Wi S0 W2 B,

(Aol (Data)

et (AL &9 Wl A3 51 53 B, 2 WSl A1l (Phenomena) dl5 2o
8. draallAdl S5 dagd ARdc UG &g, €la 5 4 4g, §la, dsll Rl AneHl sl a3
2L S, UL HoLA F A, vl A AL a3 2o 8. e lldsaAul, <A wsA
qd) uRidL (observable eventy Sl sScU . UL AesRAML ULL 24, % w2l S 2] vl
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S 1

A That he circumjovial planets [or satellites of Jupiter], by radii drawn to the center
of Jupiter, describe areas proportional to the times, of description; and their periodic times
- the fixed stars being at rest are as the 3/2 power of their distances from that center.

A8 : o2 22Q 3 93 wadl opeld B ydus Deml {2 A B, 2L Al A 2ol
circumjovial planets d<l3 2wy, .

L Al 93l Fmd Al A2l ot AAsN dRivAl AHAAL UHIGRAIR B; 24 AU+l
Addsn (ad Rl R ) dudl 3wl 2id-L 3/2 49 .

AADleu I

The circumsaturain planets [or satellites of saturn], by radii drawn to the center of
Saturn, describe areas propotional to the times of description, and their periodic time
- the fixed stars being at rest - are as the 3/2 powers of their distances from its center.

QAL Agell AAAL 35, Al Rosuel] oig s delHl AHAA UHIRAR © 24, qu-l
2UddsioL (ad diruzl s (Rest) del el 2idR-L 3/2 490 8.

Slelslle, 1
The orbits of the five primary planets - Mercury, venus, Mars, Jupiter and Saturn
- encircle the sun

Hu3y, iz A o, Ys, Hon, 93 A ARl eesaul ydd 92 8.
Adall-l IV

The periodic times of the five primary planets and of either the sun about the earth
or the earth about the sun - the fixed stars being at rest - are as the 3/2 nowers of their
mean distances from the sun.

Yot Wi, USIHL i, yaell 2dadsion Aol duel 2id-l 3/2 4ol 8.
Ssll-w v

The Primary planets, by radii drawn to the earth describe areas in no way
proprtional to the times but, by radii drawn to the sun, traverse areas proportional to
the times.

Yo UL Yl Al Pl oo, s (el AL uxetaR 2l wey yda sdl
Postiell ol AAsu AHAAL UHIRIRAR B,

A0 VI

The moon, by a radius drawn to the center of the earth, describes areas proportional

to the time of description
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2gell yedleil 3esal sl Rauadlel] dsfadl Astsn asl-dl AHAAL UHIRAR .

o0l 3 gl aldA At otael] €8s AR 2 uelL A viol % Ul oie Al S5 20 A
e, 20lg] A&,

<2 A3l g BUR Adldl Sw=eudl ot [l ud 200 B, 3L gl AS Y3~ 5 A
ogel-gel AHA AU, ol 2Us[dd, AASN AHAA dSldd UHILIRAR QLS YRels Tl UHY, 241 SR8

URCRLRE

The forces by which the circumjovial planets [or Satellites of Juptier] are continually
drawn away from rectilinear motions and are maintained in their respective orbits are
directed to the center of Jupiter and are inversely as the squares of the distances of their
places from that center.

% 93l Al AL R0 Uil Addd Wl aSA QU Alod, eHLsaLIHL AW O o 6Ll
IRASAL 3% dR$ Al & 24 Aol (e1ull) Iwwell Al YAl AL ddlfL i YL B, 2L o
gl 2 AL Agla, ULl @) ud O,

URCREEE

The forces by which the primary planets are continually drawn away from
rectilinear motions and are maintained in their respective orbits are directed to the sun
and are inversely as the squares their distances from its center.

% Hua, AL ALl vl aUld A WLl @S Al Aoy apumisauml AR A ool YA ds
A O A, UL (e10)) AL Sgell AL YENAL PRl oL e Y 8.

URCRCHE

The force by which the Moon is maintained in its orbit is directed toward the earth
and is inversely as the square of the distance of its place from the center of the earth.

% o, g, Al aHasaudl madl AW O d yedl dig ddl 8 A Yedl-l Semell d-l 2idR-l
o[+l ot YHRLHL B.
WA ¥

The moon gravitates towards the earth and by the force of gravity is continually
drawn off from rectilinear motion and kept in its orbit.

g yed) dRs 25N O 247, IRl ot Add Ao A1 Joul aulduiell WAl adA, Al eel
seuHl AWl O,

AU : e, 2l ALl w2 gl 1 il uHIRl g 2Ls PlAeul Al el Seal
2, 2049 A el i, 8.
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50 C A yedl © 21 g A [Glga O, el
AL udal [Aad uHdl Bl dRclsRL ol 4 Gl
dl g Adl B A4l dvusl yausd 528, val
RcLsNEL 6l B 3 C B A QS 24 61 oludAL
S0 gl aHRsalL A AD ol 8, 254l s Bl
2 D 2 2ud 8. 20wl BDAL deus 20adl 9.
QR 5 2g 2 AAzUL slella 2 (Angular Arc)
00 o-d 8. g yadldl 2w 27 B 7 5
43 MMMl A5 A 52 D,

2u8d 1

_ 2" _2m .
20l 80 = s ;m = 3343 Radian 8.

AABDH[, 2yl ZBAD = o adal. 20dl, ZDAC = 90° — o0 8. AC = DC ¢l
ZCDA = ZDAC = 90° — o 8. 2uugl el ¢l 3,
ZCDA + ZDAC + ZDCA.
= (90° — o) + (90° — o) + 00 = 180°

00 = 201 A= 5—29 Q3

.. «BAD = ¥
AABDH,
: _ .80 _ BD

sin ZBAD = sin> = 5 00 -l €184,

sindd = 8 _ Io - BD = 1R@30Y
R = AC 2 gq yedll 5l P 2idR &, Ul aRuek 60 Ry i, Ry 2 yedll Bo

8. 2ed 3, AC = 60 Ry; 8.

yadldl WRe = 2MR, = 1.232496 X 108 URx 42

1.232496 % 10°

R =
E o

BD = AD (%) = 1 (R30)3O) = TR(86)?

2
1 b1 1232496 x10° { o }
5 60R; (00) 2{60>< o~ } 5573
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1.232496

1 .
= 15—~ Paris Feet
(3.9343)2 120

= 15555 X 12 X 2707 = 487.5 Cm

yedl GUR % RclsiEL ol qdl B d o IRcusRL ol g GUR ddld €A dl,

_ Smmy o _mmy 1 [mmy o
m-— R’ (60Rg)” 3600 | R

_ 1

= 3600 e
F, =3600F,

F, = yadl Gurd dgcausisl aa
F, = dg Gurd 3csial aa
2], yedll quldl Gur @wad, oo 2l BuR aldl AclsyeiEl 3600 g ©.

g o, gl WASA, 2 usaldl W2 wdlesik 8 d o ot Yadll Auldl Gur udl uelall W
golsl QA dl d ol yedl{l Awdl Gur Asdl AWl Gurk 3600 A9, O, A SRQA A idR
Sl H2 2g GUR 60 ol UM ASA. yedl Gu 1 As=ul ¥ 2id sWA d ¥ HdR sudl HL
60 As<s A 3 1 [AM2) Ag Gu AT

Yed] GuR 2idR studld Yy,
S=2gluir=19%sdl 25 =g u

2l g =2 (15ﬁ) = 975 cm/sec? A, ¥ ¢ladl quAdl g = 970 cm/sec? -l =gl
125 €15 U sl WSl 5 F RclsiRlL ot yedl GuR Al & A o ol g As MRzl 15 ﬁ
ge A v 8.

2L VoL % AR, WRRIH B, A 251 2UMdL Y, {lA-) [ U)oL YA,

R A AMAL A 28 A B A o UHEL &R 3 yedld 215 GuAadl . A 3 yedl-l
AU, Al 20l exeisauHl ael A 53 9. 20 s Agdl yedll udd-l Al Glusa
AHRLSEL S9l. 2, UHRLSEIML g, AvdL HI2 AU, 6t yed] GuR aldldl el ogg QA dl 21 2k
&, ool {12 aAdl 2uadl . UM, oteg 4 €S s€L AdlA 3 =g GuR qwld, A yedl uR dlald
ol % B, yedld, ocdisil ot gl aeisal 219 Yedl Gu usdl drgll GuR s16 HAd B,

2 yedl 24, gl AUl 33 2 d-l Al A8 304 2L 6l system¥l AU €S
(R, 240 518 Qu, ol A 5128 53, 2 AL S1R8L ARcseL B,
uAL Y

That the circumjovial planets gravitate towards Jupiter; the circumsaturnal towards

Saturn; the circumsoler towards the Sun; and by the forces of their gravity are drawn
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off from rectilinear motions and retained in curvilinear orbits.
IR BUAL) R, dRE 2N B; WAL GUAC) WA dRe 2usniA ; AL AL YA drg sl
8; ccisel orel], Yul AL Ys3) 52U WAl A4S 2 quell dsvil el A B,
R YL [l AR, AL 2 GUASIA Q- ssLsauHL Avtal F S=oudl ol 8 Q ollg
818 AU ugl 9RclsveL (Gravitating) 6l % 8. [2UMEL [RHL T, T0, 11 249, TVl 3] il 20l
¢d, AR celstipL el o 2eavily),.

Guuda 4 :

There is therefore, a power of gravity tending to all the planets for, doutless, Venus,
Mercury, and the rest are bodies of the same sort with Jupiter and Saturn. And since
all attraction is mutual, Jupiter will therefore gravitate towards all his own Satellites,
Saturn towards his, the Earth towards the Moon, and the Sun towards all the Primary
planets.

2Ull syl s ot AL drEl B; st IR s, oL 24 cusleL A3 i AR 34
2, o1l 2usR1 2RAURA S5 912 Al oAl Al drs 2usuid O, Al el 4 o A, yedl d-l
Ag ds 2 YA Al WaAMs ASL ds wsnfy B,

GuuAY R :

The force of garvity which tends to any one planet is inversely as the Square of
the distance of places from that planet’s center.

Lyl o, B SIS s AS dRE ARl A, & Al wsell At iR ol ted wHRHL
9.

GuuA 3

All the planets do mutually gravitate towards one anothers by cor. 1 and 2. And
hence it is that Jupiter and Saturn, when near their conjunction by their mutual attractions
sensibly disturb each other’s motions. So the Sun disturbs the Motions of the Moon; and
both Sun and Moon disturb our sea, as We shall herafter explain.

GUUA 1 24 290 6tél, AL 1RAURA, As0flostl 25T D 247, 2] 313, 214, A 3R Asoflonel
125 QU AR uR sl Asellonl auldul viella u 8. A o dd yAd-=igHl A+l vadd W
8. A YA 214, g 2Ll sRAUA MAAIY A B FA AU ¢d Ul Axndlg.

wAY €

All bodies gravitate towards each of the planets and at any given distance from
the center of any one planet the weight of any body whatever towards that planet is
proprotional to the quantity of matter which the body contains.

ot % uslell 835 A ds LSNA B 2 AL 3wl 20l 2Ud? 2udal SS uel veleld
“DUNAL U RS, A%l A USLHL AL getlll UHIRAR O, ALE]L CUNIHL Yesid, 584, © 5 815 ueL
Al ATaHl S1S uel o, SIS ULl el doe dell gl UHIRLAR 8. il Austd] wlol-l
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WReuHAL U 2N B

2L YA, el Al dclsteil [Ramd, 3w 2, deraglle @il 8.

GuUAY, 1 : Hence the weights of bodies do not depend upon their forms and texures;
for if the weights could be altered with the forms, they would be greater or less according
to the variety of forms, in equal matter; altogether against experience.

¢Aell uglefdl dogell, Qull 28l 3 U512 249 dRU2 GUR HUEIR AvtdL <iell; % 2u5(d 3 2812
A doget otedl], Asdl e, dl ®ideud-l 2502 UL A (@) AU 3 20 €l ¥ Ayelud 2 etd
[A3a O.

WA 4 217 6 ULl e A ugiall a1 wRs susvel-dl Fan 2wl e,

A ©

That there is a power of gravity pertaining to all bodies, proportional to the several
quantities of matter which they contain.

202l uds usleml WRRs 2usel ol § usleHl 236l Rl gelldl WHIRIRAIR & d 234, 8.

2 Qv (AL YRSl U Qi S,
€] Cohen, I. Bernard. “A guide to Newton’s Principia.” In Isaac Newton : The
Principia, by 1. Bernerd cohen and Ann Whiteman, Berkely : University of
california Press, 1999.
) Collin, Pask. ‘“Magnificent Principia.” Prometheus Books New York, 2019.
®3) Chandrasekhar, S. “Newton’s Principia for the common Reader.”” Clarendon Press,
Oxford, 1995.
- Reasus 21 wa
QA RRIsBHL HER WA, GalRue s, R
Mo. : 94280 19042

afllow urzdie-d] afisil 2814 s 53 8; 2led 2l qofldas-l e [t el sl
A qof qof q2R)-l s[%l] udide sAddl 826 ; 2 A1y 8. YL ¥ el 14 d4El Uld Y S,
1 3 514 53 A4l dlsld vy &, d-uel wAysHi 43 wIYd 2udl 8, 21 A1HFs U4l
&g % Hed 24uldl diog 8. qufl, vl i %3 U3 i, 4lls Aol ] Y3l qiaill cilor wudld
YL IAdloL weidle seall Aléldlll @ 2uAS A4l Al 8, d dl8 ANl [BeAulau] wAaYs-il
selidl A8l 8 oA el 1Y ...

A2l cd L 2ucil, deil 2, dal d-l elveldd s 2t ollniuidl] e9edi-]
SSvtellell, gl 3[d &, A 2 il el 24 [ U512 5 6ll% SIS duo 2tunie 52, dl
dl A elleddd dal dll uandg 2y duy 8.

il 183
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