
©2001 by the Regents of the University of California. All rights reserved.

May not be copied or reused without express written permission of the publisher.

click here to
BUY THIS BOOK

Index from the second printing

http://www.ucpress.edu/books/pages/6491.html


Index

Acceleration: and centripetal force, 69, 85,
103–4, 105, 143–44, 260; and curved mo-
tion, 70; and cycloidal pendulums, 552–53,
556; and experiments, 104; and falling
bodies, 104, 143–44, 145, 217–18, 347, 387;
and Galileo’s work, 71, 80, 104, 146n41; and
gravity, 103–4, 244, 407, 807–8, 840, 879,
881, 884; and inverse-cube relation, 611–12;
and inverse-square relation, 145; and mass,
104, 158, 217–18, 220; and negative density,
661; and nonuniform motion, 145; and
planetary motion, 144, 807–8; as relative
quantity, 92; and resistance, 93; and satel-
litic motion, 807–8; and scholium to laws of
motion, 119, 430; and second law of motion,
93, 111, 217. See also Force, accelerative

Action and reaction, equality of, 117, 119, 417,
420, 430

Action at a distance: and gravity, 61, 62, 
278; and philosophy of nature, 61, 62; 
and positivism, 277; and second law of
motion, 113

Adams, John, 118
Adams, John Couch, 182, 247, 250
Adiabatic expansion, 161, 193, 361
Aether, 57, 59, 62, 76, 180–81, 188, 202, 281,

286, 396–97, 722, 761
Air: and Boyle’s law, 190, 696; cometary origin

of, 926, 938; and pendulum experiments,
88, 713, 715; rarefaction of, 922–23; resis-
tance of, 88, 190, 192, 218, 347, 387, 396, 400,
713, 715, 756–59, 760, 761, 806, 807, 815,
816, 939; velocity of sound in, 161, 184, 186,

193, 361, 776–78; and vertical-fall experi-
ments, 192, 756–59; weight of, 691, 922–23

Airy, G. B., 247
Aiton, Eric J., 121, 334, 335
Alchemy, 56–60, 61, 62, 63, 294
Alembert, Jean Le Rond d’, 188, 216, 250, 263
Amplitude, 185, 768
Anaxagoras, 941j
Apollonius, 296
Apsides, motion of the, 197, 204, 388, 539–45,

574–77, 802, 834; and lunar motion, 147–48,
249–51, 252, 253, 254, 257–64, 278, 388, 
545, 834

Aratus, 941j
Archimedes, 600, 608
Areas, law of, 78, 79, 80, 81, 133, 136, 157, 158,

201, 204, 232, 321–22, 322, 356, 387–88,
444–49, 801, 818, 819, 833, 840–43, 939; and
Kepler’s work, 17, 21, 77, 128, 131, 138, 164,
187, 196, 201, 213, 321

Aristotelianism, 99–100, 203, 385, 779a
Aristotle, 100, 202, 203, 385, 809, 928
Arithmetic progression, 670–71, 674–78, 696
Arnol’d, V. I., 139
Atheism, 398
Atomism, 95, 203
Attraction: and centripetal force, 159,

561–621; and corollaries to laws of motion,
561, 562, 563, 566, 620; and electricity,
280–81, 285, 286, 287, 288, 289, 290, 811,
944; and gravity, 55, 63, 154, 279, 282, 285,
286, 287, 387, 390, 391, 810, 811, 844; and
inverse-cube relation, 159, 579–80, 602, 604,

947

Newton Index  P3  5/17/01  11:40 AM  Page 947



Attraction (continued)
610–12; and inverse-square relation, 78,
155, 157, 159, 563–88, 590–91, 593–96, 599,
602–7; and magnetism, 285, 287, 810, 811,
880; and many-body problem, 149, 150,
155–58, 159, 355, 356, 561–89, 613; as
mathematical construct, 149–55, 561; and
nonspherical bodies, 159, 610–21; and
philosophy of nature, 57, 61, 149–55, 279;
and quantity of matter, 387; and scholium
to laws of motion, 427, 428; and second law
of motion, 113; and spherical bodies, 159,
590–609; and third law of motion, 277, 417,
427, 561, 806

Aubrey, John, 77–78
Autobiographical memorandum, 64, 67, 69
Auzout, Adrien, 931, 933
Axioms. See Motion, laws of

Bacon, Francis, 276
Ball, W. W. Rouse, 110, 111n6, 138–39,

156n60, 181, 182, 269, 295
Barometers, 696, 776
Barrow, Isaac, 309, 315
Bentley, Richard, 62, 96, 146, 297, 398
Bernoulli, Johann, 23, 138, 142, 168–71, 185
Bernoulli, Niklaus, 168–70
Besant, W. H., 330
Bible, 35, 36n26, 107, 273, 294, 414, 941g, 

942j
Biot, Jean-Baptiste, 231
Blackwell, R. J., 178
Blay, Michel, 71n73, 297
Blondel, François, 146
Bombs, 146
Borda, Jean-Charles de, 192n62
Borelli, Giovanni Alfonso, 797
Boulliau, Ismael, 207n20, 253, 254, 800
Boyle, Robert, 57, 89, 362, 387, 939
Boyle’s law, 55, 177, 190, 696
Brackenridge, J. Bruce, 17n21, 70, 72n75, 74,

78, 296
Bradley, James, 216, 400, 935
Brougham, Henry, 135, 162–63, 170, 183, 294,

335, 350, 546aa
Brown, Ernest W., 252, 257

Cajori, Florian, 15, 29–36, 56, 200, 300–301,
307, 441cc, 647b, 944pp

Calandrini, Jean-Louis, 247
Calculus, 161, 167, 170, 280, 297, 345, 346; and

Leibniz’s work, 24, 25, 49, 106, 121–23, 161,
167, 170, 280, 316–17, 335, 338, 370, 649dd;
and method of Principia, 24, 49, 122–23,
125–27, 141, 147, 316–17, 318, 335–47; and
second law of motion, 113, 116–17. See also
Fluxions

Capillarity, 285–86
Carr, John, 294
Cartesianism, 15, 46–48, 59, 65, 68, 69, 70, 76,

97, 100–101, 107, 109–10, 117, 153, 161,
164–65, 181n31, 184, 187–88, 198, 203, 274,
280, 281, 286, 393, 722cc

Cassini, Jacques, 235n54
Cassini, Jean-Dominique, 201n8, 204, 220,

228, 235, 236, 238, 347, 797, 798, 820, 821cc,
822, 825, 832ee

Causality, 62–64, 275, 278–79, 281, 392, 794–95
Cellio, Marco Antonio, 912, 915
Centrifugal force. See Force, centrifugal
Centripetal force. See Force, centripetal
Chandler, Philip, 247
Chandrasekhar, S., 295–96
Châtelet, marquise du (Gabrielle-Émilie),

165n12, 200n7, 236, 647b
Chittenden, N.W., 26
Cicero, 97n21, 99, 941j
Clairaut, Alexis-Claude, 162, 165, 214, 215–16,

235, 250, 256, 261, 262n102, 263–64
Clarke, John, 48, 93, 97, 294, 296
Clarke, Samuel, 38n31, 48, 93
Cohen, I. Bernard, 60, 134n6, 196n1, 247, 294,

731a
Colepress, Samuel, 838, 875
Collins, John, 167, 649
Collisions: and corollaries to laws of motion,

420–21, 423; and curved motion, 70; elastic,
70, 117, 118, 425, 427; and Huygens’s work,
424–25, 427; nonelastic, 117, 118, 424, 427;
and scholium to laws of motion, 118,
424–26; and third law of motion, 117, 118,
417; and Wallis’s work, 424; and Wren’s
work, 424–25, 427

948 index

Newton Index  P3  5/17/01  11:40 AM  Page 948



Comets: cosmic purpose of, 272–73, 926, 937,
938; and early concepts of mass, 19–20; and
falling bodies, 145, 900–901; and first law of
motion, 416; and graphical method, 18,
270–71, 909; and gravity, 53, 61, 216, 268,
269, 271, 282, 382, 390–91, 796, 923, 925,
940, 943; and Halley’s work, 216, 270, 271,
272, 400, 904, 909, 910, 911, 913, 930–31,
934, 935; and inverse-square relation, 
268; orbital motion of, 137, 197, 268–71,
284, 383, 384, 395, 400, 891, 895–918,
925–26, 928–37, 939, 940; parallax of,
888–91, 892, 933–34; perturbation of, 20,
936; physical features of, 272, 284, 891–95,
911, 916–28, 937–38; and resistance, 272,
396, 761, 816, 895, 924, 937, 939–40; and
vortices, 393–96, 939

Compression, 403; and Boyle’s law, 89, 177,
696; and density, 89, 177, 190n58, 692–98; 
of fluids, 177, 193, 687–99, 744, 747–49, 761;
of gases, 89–90, 186, 361, 403, 696, 922; and
repulsion, 177, 697–98. See also Incompress-
ible mediums

Computer program, for lunar theory, 255n93
Conatus, 14, 15, 46, 65, 69, 70, 76, 83, 107
Conduitt, John, 12n3, 131, 272, 370n3
Conic sections, 72, 133–37, 197, 268, 324–34,

390, 394, 395, 462–509, 563, 569, 597, 599,
895, 929

Conjunctions, planetary, 206–10, 211–12, 232,
818

Conservation of energy. See Energy, 
conservation of

Continually acting force. See Force,
continually acting

Continuous mediums, 191, 192
Cooke, George Leigh, 294
Copernican system, 15, 66, 144, 157, 201, 789
Copernicus, Nicolas, 253, 254
Cotes, Roger, 22, 47, 109, 168, 169, 181n31,

237, 274–77, 301, 360, 361, 385–99, 484a,
513a, 722cc, 939a

Couette flow, 193
Couplet, Pierre, 829
Craig, John, 182–83
Crawford, R. T., 29

Crew, Henry, 95
Curvature, 72–82, 130, 296, 316, 318, 439–41,

844–46
Cycloids, 80, 139, 148, 190, 513, 548–56,

701–11, 713–15, 768, 774
Cylinders, 181, 183, 187, 191, 193n63, 689,

728–31, 733–48, 761, 779–81
Cysat, Johann Baptist, 893

Davenport, Francis, 241
Davis, W., 26
“De Aere et Aethere,” 58
Deduction, 278
Definitions, 85–108, 195, 203, 403–15, 793; and

absolute motion, 108, 409–13; and absolute
space, 59, 106, 108, 408–9; and absolute
time, 106, 408, 410; and centrifugal force,
107; and centripetal force, 85, 102–6, 406–8;
and density, 90–95, 403; drafts of, 86, 88, 95,
96; and experiments, 107, 412–14; and im-
pressed force, 85, 102, 404–5; and inertia,
85, 96–101, 110, 112; and inherent force, 85,
96–101, 404; and laws of motion, 86, 417a;
and mass, 85–95, 417a; and primary quanti-
ties, 92; and quantity of matter, 85–93, 95,
403–4, 417a; and quantity of motion, 85, 92,
93, 95–96, 404, 417a; and relative motion,
108, 409–13; and relative time, 408, 410;
scholium to, 59, 85, 106–8, 203, 408–15

Deformable bodies, 162, 165, 177
De Gandt, François, 296
“De Gravitatione,” 47–48, 55, 58, 93, 100–101
De Morgan, Augustus, 180
De Motu, 12, 16–19, 36n26, 38, 39, 47, 55, 58,

63, 71, 72, 77, 79, 86, 110, 119, 131n5, 134,
140, 164, 166, 188, 189, 206–7, 269, 296, 299,
333, 450dd

“De natura acidorum,” 83
Density: and Boyle’s law, 89, 177, 696; and

centrifugal force, 395–96, 697–98; and cen-
tripetal force, 680–86; and compression, 89,
177, 190n58, 403, 692–98; and concentric
spheres, 596, 689; and definitions, 90–95,
403; of fluids, 165, 177, 189, 363, 395–96,
678, 692–98, 721, 724–28, 731–33, 742–48,
751, 753, 773–75, 786, 810, 815–16; of gases, 

index 949

Newton Index  P3  5/17/01  11:40 AM  Page 949



Density (continued)
89, 186, 190n58, 403, 696, 776–78, 816; and
geometric progression, 696; and Halley’s
work, 696; and inertia, 93, 191, 810; lunar,
158, 230, 243, 244, 245–46, 359, 814, 878;
and mass, 86, 88, 89, 90, 91, 93, 94, 95, 158,
219, 225–27; negative, 661; planetary,
219–21, 224–27, 230–31, 235, 236, 395,
814–16, 824–25; and projectiles, 661–69;
and quantity of matter, 93, 95; as relative
quantity, 90, 92, 94; and repulsion, 177,
697–98; and resistance, 165, 166, 167, 189,
190, 191, 396, 655–69, 678, 680–86, 724–28,
731–33, 742–48, 751, 753, 761, 816; solar,
158, 219–21, 224–26, 230, 244, 359, 815, 878,
937; and specific gravity, 94, 666; terrestrial,
219–21, 224–27, 230, 235, 244, 245–46, 350,
814, 815–16, 826, 828cc, 829, 831ee, 878,
887bb; and velocity, 655–69, 731–33, 751,
753, 773–75; and volume, 725; and vortices,
395–96, 786, 788–89; and wave motion, 185,
186, 773–75

Densmore, Dana, 296
De Quadratura, 22, 117, 125n33, 127
Desaguliers, Jean-Théophile, 192n61, 297–98,

758
Descartes, René, 14, 15, 61, 62, 69n69, 86,

100–101, 108, 109–10, 117, 153, 155, 181n31,
202, 203, 393, 625, 627, 809; Newton influ-
enced by, 43, 46–48, 107, 109, 203; Newton’s
critique of, 47, 61, 62, 101, 108n40, 164–65,
187–88. See also Cartesianism

Des Hayes, Jean, 829, 830, 831
Diagrams. See Principia: diagrams in
Dimensionality, 92
Dobbs, Betty Jo, 47, 58–59, 60, 62, 101
Donahue, William H., 296
Drag coefficients, 190, 191, 192, 193n63
Drew, W. H., 330
Dugas, René, 163, 335
Durand, William Frederick, 164

Earth: circumference of, 347, 804, 822; density
of, 219–21, 224–27, 230, 235, 244, 245–46,
350, 814, 815–16, 826, 828cc, 829, 831ee, 
878, 887bb; diameter of, 221, 225, 229, 230,

233–34, 244, 350, 360, 814, 822, 823, 824,
879, 881; gravity of, 15, 205, 228, 244, 257,
278, 365, 369, 386–87, 389, 804, 817, 823–24,
826, 827–28, 831ee, 840, 844, 874, 875,
879–81; hypothetical bodies surrounding,
267–68, 881–86; mass of, 219–20, 221,
224–25, 226–27, 229, 244, 246, 879; preces-
sional motion of, 53, 216, 217, 257, 265–68,
885–88; radius of, 68, 225, 226, 234, 237,
347, 348, 351, 832ee, 879, 886; revolution of,
66, 67, 790, 818–19, 896, 934; rotation of, 15,
66, 77, 82, 216, 233, 245, 266, 267, 268, 348,
349, 350, 360, 820, 822–23, 824, 825, 826,
875, 880; shape of, 233–34, 234, 235n54,
237–38, 265, 347–51, 821, 822, 823, 824, 829,
831–32ee, 887–88; viewed from space, 895

Efflux, 183–84, 191, 733–41, 742–45
Ehrlichson, Herman, 334
Einstein, Albert, 89
Elastic collisions, 70, 117, 118, 425, 427
Elastic fluids, 54, 82, 177, 697, 699, 726–28, 747
Elastic force, 55, 186, 382, 766, 772–75, 778
Elastic spirit, 282, 285, 944pp
Electricity, 23, 25, 53, 55, 57, 62, 279–92, 811,

944
Ellipses: and centripetal force, 132, 157,

205n16, 324–33, 458, 459–61, 462–63, 532,
544–45, 547, 574–75, 613; and cometary
motion, 268–69, 400, 895, 911, 923, 930, 935,
936; and falling bodies, 518; and inverse-
cube relation, 458; and inverse-square
relation, 12, 16, 17, 18, 21, 78, 132–33, 134,
135, 140, 147, 155, 157, 196, 206n16, 468;
and irrational curves, 138, 513; and lunar
motion, 250, 252, 259, 263, 845–47, 852–54,
865, 871–72; and multiple-body attraction,
155, 157, 158, 563–64, 566–81, 585–87, 613;
orbital, 12, 16, 17, 18, 21, 72, 75, 78, 80,
81n97, 128, 131, 132, 133, 134, 135, 138, 147,
155, 157, 158, 196, 197, 252, 268–69, 356,
400, 473, 563–64, 566–81, 585–87, 789,
817–19, 833, 845–47, 852–54, 871–72, 895,
896, 911, 923, 930, 935, 936; perturbations
of, 155, 157–58, 212–13, 356, 568–81, 818;
and planetary density, 235; and planetary
motion, 12, 16, 21, 196, 197, 212–13, 232,

950 index

Newton Index  P3  5/17/01  11:40 AM  Page 950



400, 516–17, 789, 817–19, 896; and satellitic
motion, 833; and terrestrial spheroid,
233–34, 237, 265, 347, 349, 350, 351, 823;
and tides, 837

Emergence, angle of, 623–28
Emerson, William, 26, 317
Energy, conservation of, 80, 119
Energy, kinetic: and falling bodies, 120–21;

and scholium to laws of motion, 119, 120;
and work, 119, 121

Epicureanism, 203
Equilibrium: and fluid motion, 234, 288, 289,

824; and scholium to laws of motion,
427–28; and spheroidal shape, 350; and
third law of motion, 117–18, 427–28

Equinoxes, precession of. See Precession of 
the equinoxes

Essay on the System of the World, 196n1
Euclid, 50, 149, 151, 296, 309, 313, 315, 330,

332, 442
Euler, Leonhard, 134n6, 162, 188, 211, 213,

216, 250, 256, 263, 264, 270
Evans, John H., 41, 42, 294, 295, 307
Experimental philosophy, 59, 62–63, 277, 280,

386, 795–96, 943
Experiments: and acceleration, 104; and

aether, 722; and centrifugal force, 66, 107–8,
412–13, 414; and circular motion, 107,
412–13, 414; and compression, 89, 177, 696;
and density, 177, 696; and electric spirit,
280–81, 282, 285–92, 944; and falling 
bodies, 192, 205, 217, 347, 387, 389, 396, 
400, 750–59, 804, 807, 816; and fluids, 165,
179, 183, 188, 189n56, 190, 285–86, 715,
719–23, 735–36, 738, 750–56, 760–61; and
laws of motion, 424–27, 428; and natural
philosophy, 59, 63, 280, 386, 398, 795–96;
and projection of qualities, 199; and quan-
tity of matter, 87, 809; and refraction of
light, 625–26; and repulsion, 177; and
resistance, 165, 179, 183, 188, 189n56,
190–91, 192, 396, 400, 713–23, 750–61, 816;
and ship design, 183; and terrestrial rota-
tion, 66; thought, 107, 118; and units of
measure, 363–65; and velocity of sound,
186. See also Pendulums

Falling bodies: and acceleration, 104, 143–44,
145, 217–18, 347, 387; and centrifugal force,
348, 822, 880; and centripetal force, 120,
143–44, 333–34, 518–19, 524–27; and
comets, 145, 900–901; and ellipses, 518; and
experiments, 192, 205, 217, 347, 387, 389,
396, 400, 750–59, 804, 807, 816; and fluids,
734–41, 743, 748, 749–59, 775; and Galileo’s
work, 113, 143–45, 424, 756; and hyperbo-
las, 518–19; and inertia, 192, 749, 752; and
inverse-square relation, 245, 333–34; and
kinetic energy, 120–21; and lunar motion,
64, 145, 146, 205, 245, 261n101, 360–61, 
389, 804–5, 807, 879–80; and mass, 217–18;
and parabolas, 519, 521; and pendulums,
217, 347, 387, 389, 753–60, 804, 807; and
planetary motion, 144–46; and rectilinear
motion, 518–27; and resistance, 191–92, 
218, 387, 396, 400, 654–55, 743, 748, 749–59,
806, 807, 816, 939; and scholium to laws of
motion, 424; and second law of motion, 217;
and velocity, 339, 519–21, 654–55, 735–38,
748, 749–59, 775, 816, 879–80, 939; and
weight, 217–18, 387, 807, 822

Fatio de Duillier, Nicolas, 62, 64
Fermat, Pierre de, 129
Fermentation, 286, 292
Flame, 767
Flamsteed, John, 20, 206–8, 210, 212, 215,

227–28, 229, 230, 247, 269, 812aa, 813bb,
869aa, 891, 894, 904, 908, 910, 934, 935

Fluids: and absolute gravity, 691; and acceler-
ative force, 724, 726; and capillarity, 285–86;
and centrifugal force, 349–50, 395–96,
697–99, 725, 727, 728, 783, 823–24; and cen-
tripetal force, 581–85, 692, 725; and circular
motion, 187, 190, 193, 779–90; and com-
pression, 177, 193, 687–99, 744, 747–49, 761;
and corollaries to laws of motion, 724, 743;
definition of, 177, 687; and density, 165, 177,
189, 363, 395–96, 678, 692–98, 721, 724–28,
731–33, 742–48, 751, 773–75, 786, 810,
815–16; and efflux, 183–84, 191, 733–41,
742–45; elastic, 54–55, 177, 697, 699, 726–28,
747; and electric spirit, 285–86, 288–90, 292;
and equilibrium, 234, 288, 289, 824; and 

index 951

Newton Index  P3  5/17/01  11:40 AM  Page 951



Fluids (continued)
experiments, 165, 179, 183, 188, 189n56,
285–86, 715, 719–23, 735–36, 738, 750–56,
760–61; and falling bodies, 734–41, 743, 748,
749–59, 775; and history of science, 161–65;
and inertia, 189, 191; and oscillation, 185,
193, 242, 754, 756, 767–72; and pendulums,
185, 767–75; reciprocity of motion and rest
in, 163, 165, 191; and relative gravity, 691;
and repulsion, 177–78, 697–99, 728; and
resistance, 161, 162, 164, 165, 181, 183, 187,
188–94, 382, 384, 396, 678, 692, 719–56,
760–61, 779, 788; and specific gravity,
690–91, 810; and uniform motion, 724, 
742, 779–86; and velocity, 162, 165, 183–84,
185, 187, 189–90, 194, 396, 678, 724–28,
735–38, 748, 749–59, 768–69, 772–75,
779–88; and viscosity, 165, 187, 189n57,
193n63, 194, 721, 779, 786, 787; and vortices,
187–88, 190, 193, 395–96, 783–90; and
waves, 190, 193, 762–78; and weight, 715,
738–41, 751–56

Fluxions, 106, 165, 166–71, 649dd, 884; and
method of De Quadratura, 125–26; and
method of Principia, 49, 50, 123, 125–27,
316–17, 318, 338, 345, 646–49, 884; and
planetary motion, 123; and precessional
motion, 268, 884; and second law of motion,
113, 116–17

Fontenelle, Bernard Le Bovier de, 153–54, 216
Force, absolute, 158, 159, 357, 358, 387
Force, accelerative: and centripetal force,

448–49; and corollaries to laws of motion,
423; and cycloids, 552, 554; and first law of
motion, 111; and fluid motion, 724, 726;
and mass, 158; and multiple-body attrac-
tion, 566–73, 587–88; and orbital pertur-
bations, 568–70

Force, centrifugal: and change from cen-
tripetal force, 82, 458; and conatus, 65, 69,
70, 83; and curved motion, 65, 70, 76, 77, 
83, 84; and density, 395–96, 697–98; and
experiments, 66, 107–8, 412–13, 414; and
falling bodies, 348, 822, 880; and fluids,
349–50, 395–96, 697–99, 783, 823–24; and
Galileo’s work, 66; and gravity, 66, 348–50,
452, 692, 824–25, 880; and Huygens’s work,

65, 82; and hyperbolas, 82; and inertia, 83,
84; and inverse-square relation, 395; and
lunar motion, 66–67; and orbits, 65, 66–67,
68, 69, 76, 77, 82–83, 84; and pendulums, 
66, 452; and planetary motion, 67, 395; and
rectilinear motion, 83–84; and repulsion,
82, 697–99, 728; and resistance, 725, 727;
and scholium to laws of motion, 115; and
terrestrial rotation, 14–15, 66, 67, 234, 245,
348, 350, 361, 822–24, 875, 880; and uni-
form motion, 65; and velocity, 452–53; and
weight, 77, 82

Force, centripetal: and absolute quantity, 85,
103, 104, 105, 406, 407; and acceleration, 69,
143–44, 260, 407; and accelerative force,
448–49; and accelerative quantity, 85, 103,
104, 105, 106, 406, 407, 408; and apsidal
motion, 539–45; and area law, 128, 131, 133,
136, 321–22, 388, 444–49; and change into
centrifugal force, 82, 458; and circular mo-
tion, 190, 321, 388, 455–57; and continually
acting force, 103; and curved motion, 102,
121, 141, 318–23, 405, 406, 446–47, 453; and
cycloids, 552–53, 555; and definitions, 85,
102–6; and density, 680–86; and ellipses,
132, 157, 205n16, 324–33, 458, 459–61,
462–63, 532, 544–45, 547, 574–75, 613; and
falling bodies, 120, 143–44, 333–34, 518–19,
524–27; and first law of motion, 110; and
fluids, 581–85, 692, 725; and gravity, 55, 
69, 83, 102, 103, 110, 206, 388–89, 405, 407,
408, 452, 692, 805, 806; and hyperbolas, 325,
458, 460, 463–65, 532; and impressed force,
102, 405; and inertia, 128; and inverse-cube
relation, 132, 258, 458, 532; and inverse-
square relation, 55, 128, 132–36, 157, 177,
190, 205n16, 262, 333–34, 388, 450–52,
467–68, 563, 594–95, 599, 602–7, 805; and
lunar motion, 15, 55, 249, 258, 260–61, 262,
388–89, 406, 803, 840; and magnetism, 102,
103, 105, 405, 406, 407; and mass, 103, 104,
105; as mathematical construct, 149–50; 
and minimally small bodies, 160, 622–29;
and momentum, 103; and motive quantity,
85, 103, 104, 105, 106, 406, 407–8; and
multiple-body attraction, 159, 561–89, 613;
and nonspherical bodies, 159, 613–18; and

952 index

Newton Index  P3  5/17/01  11:40 AM  Page 952



orbits, 65, 74, 147, 157, 258, 334–45, 388,
405, 406, 539–45; and parabolas, 132, 458,
460, 465–67; and philosophy of nature,
149–51; and planar motion, 546–47, 557,
559; and planetary motion, 15, 102, 197,
262, 388–90, 405; and projectiles, 405; and
quantity of matter, 103, 407; and quantity of
motion, 103, 407; and rectilinear motion,
446–47, 518–19, 524–29; and resistance, 643,
680–88, 725; and satellitic motion, 196, 204,
390, 805; and second law of motion, 103,
114; and spirals, 132, 190, 458, 680–86; and
uniform motion, 136, 190, 321–22, 388,
446–47, 449–51; and unpublished preface 
to Principia, 51–52; and velocity, 140, 141,
143, 143, 406, 453, 455, 470–72, 524–33, 
557, 559–60, 681–83, 686; and weight, 104,
407, 408

Force, continually acting: and centripetal
force, 103; and curved motion, 71; and first
law of motion, 110; and Galileo’s work, 71;
and instantaneous force, 56; and parabolas,
132; and second law of motion, 93, 103, 110,
112–16, 180

Force, elastic, 55, 186, 766, 772–75, 778
Force, gravitational. See Gravity
Force, impressed, 85, 102, 134, 404–5, 412, 414
Force, impulsive: and area law, 81; and circu-

lar motion, 81; and corollaries to laws of
motion, 112, 118; and curved motion, 70;
and Descartes’s work, 46; and first law of
motion, 110; and second law of motion, 93,
110–16; and uniform motion, 81, 321–22.
See also Impulsion

Force, inherent, 55, 85, 96–101, 404, 670, 678,
796

Force of inertia, 55, 56, 84, 85, 96–99, 394,
396–97, 752, 795, 796, 810

Franklin, Benjamin, 118
Free fall, 104, 143, 217, 244, 334, 339, 347, 348,

360
Freeman, John R., 163
Frequency, 185
Friction: and electricity, 286, 288, 289, 290,

291; and fluid motion, 779, 782–83, 786; and
gravity, 287; and inertia, 99; and magne-
tism, 288; and resistance, 166, 183, 189, 396,

678, 749, 761, 779; and scholium to laws of
motion, 119, 429–30

Frost, Percival, 42, 130, 294–95, 307

Galilei, Galileo, 46, 66, 80, 86, 104, 113, 117,
141, 143–46, 188, 240, 424, 458, 737, 756;
and parabolic motion, 71, 76, 77, 132,
394–95, 460, 621, 622, 625, 661

Gallet, Jean Charles, 912, 913, 915
Garisto, Robert, 222, 223, 227
Gases: compression of, 89–90, 186, 403, 696,

922; density of, 89, 186, 190n58, 403, 696,
776–78, 816; expansion of, 161, 193

Gemma, Cornelius, 937
General Scholium, 23, 25, 47, 59–60, 62, 64,

169n21, 179, 199, 231, 274–87, 363–64,
939–44

Geocentric system, 201
Geometrical method, 46, 47, 49–51, 70–76,

122, 124, 127, 130, 136–37, 139, 140, 147
Geometric progression, 635–36, 642–43,

650–51, 670–71, 674–78, 694–96
Giacomelli, R., 164
Gjertsen, Derek, 294
Goclenius, Rudolph, 100
God, 59, 60, 230–31, 273, 274, 285, 397–98,

939a, 940–43
Godfray, Hugh, 247
Goodman, Nelson, 199n5
Goodwin, Harvey, 294
Gottigniez, Gilles François, 933
Graphical method, 18, 140, 270, 909
’sGravesande, W. J., 109
Gravity: absolute, 691; and acceleration,

103–4, 244, 407, 807–8, 840, 844, 879, 881;
and attraction, 55, 63, 154, 279, 282, 285,
286, 287, 387, 390, 391, 810, 811, 844; cause
of, 62–64, 275, 278–79, 281, 392, 943; and
centrifugal force, 66, 348–50, 452, 692,
822–25, 880; and centripetal force, 69, 83,
102, 103, 104–5, 110, 206, 388–89, 405, 407,
408, 452, 692, 805, 806; of cometary bodies,
796, 923, 925, 936; and cometary motion, 53,
61, 216, 268, 269, 271, 282, 382, 390–91, 936,
940, 943; and confirmations of theory,
215–16; and corollaries to laws of motion,
118, 232, 421–23; and cycloidal pendulums, 

index 953

Newton Index  P3  5/17/01  11:40 AM  Page 953



Gravity (continued)
556, 557; and density, 94; and electricity,
279, 286, 287–88, 811, 944pp; and first law
of motion, 110–11, 416; and Huygens’s
work, 110–11, 148, 452; and “hypotheses
non fingo,” 275–77; and inverse-square
relation, 14, 61, 64, 69, 196, 197, 205, 206,
218–19, 263, 268, 278, 279, 359, 369, 389,
811–13, 828cc, 943; of lunar body, 142, 216,
228, 238–40, 242, 244, 265–66, 796, 806, 809,
840, 844, 850, 875–81, 887; and lunar mo-
tion, 14, 52–53, 55, 64–69, 195, 196, 205–6,
216, 246–47, 249, 252, 254, 255, 256, 257,
258, 259–64, 278, 279, 365, 369, 382, 389,
390, 400, 803–6, 807, 840, 844, 850, 869,
870–71, 874, 879; and magnetism, 287–88,
810, 811; and mass, 93, 104, 105, 218,
224–25, 359; and natural philosophy, 57,
61–64, 154–55, 277–78, 279, 382–83, 796;
and perturbations, 206, 208–9, 211, 214–17,
806, 840, 936; of planetary bodies, 52–53, 55,
206, 208–9, 211, 214–17, 218–19, 222–25,
228, 230, 231, 390, 796, 805–19, 820, 823–25,
943; and planetary motion, 52–53, 55, 65,
195, 196, 206, 208–9, 211, 214–17, 278, 282,
382, 389, 390–91, 805–19, 940, 943; and pre-
cession, 265–67; and quantity of matter,
217, 218, 287, 387, 391, 796, 806–10, 925,
943; relative, 691, 692; and satellitic motion,
195, 196, 206, 390, 805, 806, 807–8; and
scholium to laws of motion, 424, 428; and
second law of motion, 113; solar, 82, 104,
105, 144–45, 196, 209, 220–21, 230, 238–40,
242, 257, 259, 265–66, 267, 390, 816–17, 840,
844, 850, 870–71, 874–75, 877, 887, 943;
specific, 94, 363, 666, 690–91, 703–4, 810,
815, 925; and spherical bodies, 218, 231,
233–34, 815, 823–24; and spiritus, 279–92;
terrestrial, 15, 205, 228, 244, 257, 278, 365,
369, 386–87, 389, 804, 817, 823–24, 826,
827–28, 831ee, 840, 844, 874, 875, 879–81;
and third law of motion, 119, 806; and
tides, 195, 217, 238–43, 275, 389, 796,
874–78; universal, 15, 19n30, 20, 52, 55, 61,
62, 64, 69, 148, 195, 202, 206, 217, 218, 238,
265, 268, 271, 278, 279, 386, 391–92, 796,

806, 809, 810–11; and unpublished preface
to Principia, 52–53

Gregory, David, 22, 24, 64, 69, 73, 129, 135n7,
137, 166, 203, 210, 212, 226, 228, 247, 248,
255, 270, 272, 351–52

Grimaldi, Francesco Maria, 625
Guerlac, Henry, 285
Guicciardini, Niccolò, 121, 142, 945

Hall, A. Rupert, 17n21, 23, 38, 60, 169, 283,
287, 294, 944pp, 945

Hall, Marie Boas, 17n21, 23, 38, 60, 283, 287,
944pp

Halley, Edmond: and cometary motion, 216,
270, 271, 272, 400, 904, 909, 910, 911, 913,
930–31, 934, 935; and fluid density, 696; 
and inverse-square relation, 12, 16, 452; and
lunar motion, 251, 253, 871; Ode to Newton
by, 379–80; and pendulum experiments,
87n3, 829; and planetary motion, 12, 16,
208, 210, 452; Principia reviewed by, 147;
Principia’s production assisted by, 12, 21–22,
43, 44, 137, 167, 201, 269, 340n21, 383, 452ii;
and relations with Hooke, 77, 452ii; and
relations with Newton, 12, 21–22, 48, 68,
132n5, 137, 269; and second law of motion,
115; and tides, 241, 839

Harmonic law (Kepler’s third law), 14, 21,
64–65, 66, 67, 128, 187, 196, 197, 198, 201,
204, 232, 800

Harmonic progression, 694–95
Harris, John, 83–84, 90, 91, 94n14, 109, 179,

200, 305, 306, 307, 308–9, 363, 381a,
646–47b, 793a

Hauksbee, Francis, 281, 282, 285–87, 288
Heat, 186, 193, 226, 281, 284, 288, 291, 292,

752, 753, 778, 830–32, 944; solar, 226, 231,
236, 272, 290, 814–15, 826, 918–19, 925, 926

Heath, T. L., 315
Helder, Thomas, 178
Heliocentric system. See Copernican system
Herivel, John, 17n21, 68
Hermann, Jacob, 113, 142, 211n28
Hevelius, Johannes, 892, 893, 926, 928, 930, 933
Hill, G. W., 212, 252, 257
Hipparchus, 252, 253, 938

954 index

Newton Index  P3  5/17/01  11:40 AM  Page 954



Hooke, Robert, 57, 240; and cometary motion,
914, 915, 931, 933; and curved orbits, 15–16,
74–82, 131; and inverse-square relation, 12,
14, 16, 17, 20–21, 48, 68, 77–79, 452; and re-
lations with Halley, 77, 452ii; and relations
with Newton, 12, 14, 15–18, 20–21, 48, 56,
57, 58, 63, 68, 74–75, 76–82, 123, 131, 132

l’Hôpital, marquis de, 123, 127
Horace, 99
Horrocks, Jeremiah, 207n20, 229, 230, 247,

250, 253, 254–55, 256, 260, 813bb, 869aa, 871
Hudde, Jan, 650
Hutton, Charles, 305, 306
Huygens, Christiaan, 14, 65, 69n69, 82,

110–11, 129, 138, 153, 155, 164, 185, 189n56,
201n8, 219, 230, 235n54, 240, 261n101, 298,
349, 369n1, 424–25, 427, 803, 822cc; and
pendulums, 80, 148, 178–79, 180, 238, 389,
452, 555, 804; and Saturnian satellite, 204,
220, 799, 812aa, 813

Hyperbolas: and attraction, 569, 621; and cen-
trifugal force, 82; and centripetal force, 325,
458, 460, 463–65, 532; and falling bodies,
518–19; and inverse-cube relation, 458; and
inverse-square relation, 133, 135; and mul-
tiple-body attraction, 569; orbital, 128, 133,
135, 269, 473; and projectiles, 662–69; and
resistance, 662–69, 670–73

Hypotheses, 23, 54, 57, 59, 60, 61, 62, 198–99,
231, 235, 275–77, 280–82, 285, 287, 386, 394,
397, 794aa, 795bb, 796, 809aa, 881aa, 885,
939a, 943

“Hypotheses non fingo,” 23, 199, 275–77, 287,
943

“Hypothesis of Light,” 57, 68

Impenetrability, 391–92, 795–96, 943
Impetus, 102, 404
Impulsion, 55, 151–52, 155, 561, 584, 588,

622–25, 661. See also Force, impulsive
Ince, Simon, 163–64
Incidence, angle of, 160, 623–28
Incompressible mediums, 191, 193
Indivisibles, method of, 130, 441–42
Induction, 200, 202, 277, 278, 796, 805, 943
Inertia: and area law, 128, 131, 321–22, 322;

and centrifugal force, 83, 84; and cen-
tripetal force, 128; and change in motion,
96–99, 102, 322; and concepts of force, 55,
56, 84, 85, 96–101; and curved motion, 70,
83, 84, 111; and definitions, 96–101, 110,
112; and density, 93, 191, 810; and
Descartes’s work, 46, 100–101, 109–10; and
falling bodies, 192, 749, 752; and first law of
motion, 102, 109–11; and fluids, 189, 191;
and Kepler’s work, 101; and lunar motion,
205; and mass, 87, 93, 97, 268; of matter, 85,
97; and projectiles, 111; and quantity of
matter, 761; and resistance, 189, 191, 192,
193n63, 749, 752, 761; and second law of
motion, 112; and spinning objects, 111. 
See also Force of inertia

Intension, 200
Interference, 240
Inverse-cube relation, 75–76, 79, 81, 132,

141–42, 258, 357, 359, 458, 532, 579–80, 602,
604, 610–12, 870, 871, 872, 873, 877

Inverse-square relation: and acceleration, 145;
and area law, 133, 157; and centrifugal
force, 395; and centripetal force, 55, 128,
132–36, 157, 177, 190, 205n16, 262, 333–34,
388, 450–52, 467–68, 563, 594–95, 599,
602–7, 805; and cometary motion, 268; and
conic sections, 133–36, 197; and ellipses, 12,
16, 17, 18, 21, 78, 132–33, 134, 135, 140, 147,
155, 157, 196, 205n16, 468; and falling bod-
ies, 245, 333–34; and gravity, 14, 61, 64, 69,
196, 197, 205, 206, 218–19, 263, 268, 278,
279, 359, 369, 389, 811–13, 828cc, 943; and
Halley’s work, 12, 16, 452; and Hooke’s
work, 12, 14, 16, 17, 20–21, 48, 68, 77–79,
132, 452; and lunar motion, 14, 64, 67–68,
69, 196, 204–5, 243, 245, 249, 262, 360, 369,
802–3; and multiple-body attraction, 155,
157, 159, 563–81, 587–88; and nonspherical
bodies, 610; and orbits, 132–36, 142, 147,
157, 196, 197, 562–81; and planetary motion,
16, 18, 21, 55, 67, 144, 196, 197, 204, 206, 232,
262, 278, 388, 390, 802, 817; and satellitic
motion, 196, 204, 388, 390, 802, 805; and
spherical bodies, 159, 590–91, 593–96

Isothermal expansion, 161, 193, 361

index 955

Newton Index  P3  5/17/01  11:40 AM  Page 955



Jacquier, François, 170, 173–76, 294
Johnson, Samuel, 276
Jupiter, 20, 53, 104, 105, 145, 146, 187, 201,

206–16, 219–25, 227–30, 232, 233, 234–35,
360, 391, 400, 798, 799, 800, 813, 814, 816,
817, 818, 819, 820, 825, 890, 891, 892, 894,
895, 928, 937, 938, 939; satellites of, 21, 
145, 187, 196, 204, 206, 220, 222, 227, 273,
410, 625, 787, 797–98, 801, 802, 805, 806,
807–8, 813, 820, 833, 940

Keill, John, 171, 200
Kepler, Johannes, 86, 95n14, 96, 100, 229, 

240, 247, 250, 251, 252, 253, 254, 256, 269,
272n130, 296, 369, 813bb, 893; cited in
Principia, 131, 201, 800, 805, 924; and 
law of areas, 17, 21, 77, 128, 131, 138, 
164, 187, 196, 201, 213, 321; and laws of
planetary motion, 14, 20, 21, 59, 64–65, 
66, 67, 123, 128, 161, 187, 196, 197, 198, 
201, 204, 207–8, 217, 247, 252, 257, 800, 
805

Kirk/Kirch, Gottfried, 400, 910
Kollerstrom, N., 245, 247
Koyré, Alexandre, 154, 275, 362n29
Kramer, Gabriel, 171n28
Krylov, Aleksyei N., 247, 270–71, 295

Lagrange, Joseph-Louis, 215
La Hire, Philippe de, 479, 830
Lambert, Johann Heinrich, 270
Laplace, Pierre-Simon de, 11, 184n47, 186,

193, 211, 233, 247, 252
Laws, scientific, 109. See also Motion, laws of;

Nature, laws of
“Leges Motus,” 96
Leibniz, Gottfried Wilhelm, 80n93, 138;

calculus of, 24, 25, 49, 106, 121–23, 161, 
167, 170, 280, 316–17, 335, 338, 345, 346,
370, 649dd; Clarke’s correspondence with,
48, 93; Newton’s controversy with, 11, 24,
25, 49, 101, 122–23, 153, 155, 167, 280, 295, 
370, 649dd

Lenses, telescopic, 160, 628–29
Le Seur, Thomas, 170, 173–76, 294
Libration, 233, 249, 820

Light, 57, 68, 160, 185, 186, 240, 280, 281, 286,
290–91, 625–26, 776, 944

Limits, theory of, 114–16, 124, 128, 129–31,
316, 324, 333, 441–43

Lindsay, Bruce, 178
Locke, John, 17, 38, 42, 73, 77, 297–98
Lucasian Lectures, 13n5, 38–40, 79, 86, 97,

134, 179, 270

Mach, Ernst, 89, 161, 277
Machin, John, 25, 36, 248, 256, 259, 260, 262,

860–64
Machines: and corollaries to laws of motion,

118, 418–20; and scholium to laws of
motion, 119–20, 428–30; and third law 
of motion, 118, 430

Maclaurin, Colin, 219, 350
Magirus, Johann, 99–100
Magnetism, 55, 57, 102, 103, 105, 261n102, 285,

287, 405, 406, 407, 588, 698, 810, 811, 880
Mahoney, Michael, 294
Main, P. T., 41, 42, 295, 307
Many-body problem, 18–19, 149, 150, 155–58,

159, 211, 214–15, 246, 355–59, 561–89, 613
Mariotte, Edmé, 425
Mars, 201, 227, 229, 517, 789, 799, 800, 813bb,

819, 820, 891, 938
Mass: and absolute force, 158, 159; and accel-

eration, 104, 158, 217–18, 220; and atomism,
95; and centripetal force, 103, 104, 105; and
change in motion, 218; circular definition
of, 89, 93, 95; and density, 86, 88, 89, 90, 91,
93, 94, 95, 158, 219, 225–27; early concepts
of, 19–20; and falling bodies, 217–18; and
gravity, 93, 104, 105, 218, 224–25, 359; and
inertia, 87, 93, 97, 268; lunar, 158, 220, 243,
244, 245, 246, 249, 251, 266, 879; as mathe-
matical construct, 159; and momentum,
103; and pendulum experiments, 180, 217;
planetary, 206, 219–21, 224–27, 229; as pri-
mary quantity, 92, 93; and quantity of mat-
ter, 85–93, 103, 217, 218, 404; and resistance,
86, 218; and second law of motion, 93, 113,
180, 217; solar, 158, 219–20, 221, 224–25,
226, 227, 358; terrestrial, 219–20, 221,
224–25, 226–27, 229, 244, 246, 879; and

956 index

Newton Index  P3  5/17/01  11:40 AM  Page 956



third law of motion, 417a; and velocity, 
95, 180; and volume, 88, 89, 91, 93–94; 
and weight, 87, 88, 93, 104, 217–18, 224–25,
404

Matter: aetherial, 397; inertia of, 85, 97; and
philosophy of nature, 57–60, 62, 385–86;
quantity of, 85–93, 95, 103, 180, 202, 217,
218, 287, 387, 391, 396, 403–4, 406, 407,
417a, 700–701, 728, 761, 796, 806–10, 813,
925, 943

Matthew of Paris, 928
Maupertuis, Pierre-Louis Moreau de, 235n54
McGuire, J. E., 60
Measure, units of, 362–65
Mechanical philosophy, 57, 62–64, 149, 155,

274
Meli, Domenico Bertoloni, 295
Mercator, Nicolaus, 820
Mercury: element, 696, 721, 776; planet, 197,

201, 227, 229, 799, 800, 806, 813bb, 814–15,
819

Mersenne, Marin, 100, 101, 776–77aa
Metaphysics, 54, 63, 942, 943
Methods of Series and Fluxions, 75
Micrometers, 797–98, 799, 825, 891, 893, 905
Milnes, Isaac, 330
Moivre, Abraham de, 12n3, 168
Moles, 94–95n14
Moments of generated quantities, 646–49
Momentum: angular, 268; and centripetal

force, 103; change in, 96, 111, 113, 114; 
and corollaries to laws of motion, 118; and
first law of motion, 110; and mass, 103; 
as primary quantity, 92; and quantity of
motion, 92, 93, 95–96, 103; and second law
of motion, 103, 111–12, 113, 114; and third
law of motion, 417a

Montanari, Geminiano, 913, 914, 915, 927
Moon: apparent diameter of, 201, 230, 244,

253, 359, 801, 878, 880; density of, 158, 230,
243, 244, 245–46, 359, 814, 878; distance of,
879–80; eclipses of, 831ee, 873; gravitational
force of, 142, 216, 228, 238–40, 242, 244,
265–66, 267, 796, 806, 809, 840, 844, 875–81,
887; mass of, 158, 220, 243, 244, 245, 246,
249, 251, 266, 879; precessional force of,

265–66, 267, 887; shape of, 249, 880–81; and
tides, 142, 238–44, 249, 266, 267, 359, 389,
796, 806, 835–39, 875–78, 887; true diameter
of, 244, 879, 881; weight at surface of, 228,
809, 813

Moon, motion of: and apogee, 250, 256, 259,
260, 262–64, 803, 833, 834, 869aa, 870–74;
and apsides, 147–48, 249–51, 252, 253, 254,
257–64, 279, 388, 545, 834; and area law,
201, 204, 801, 833, 840–43; barycenter of,
244; and centrifugal force, 66–67; and cen-
tripetal force, 15, 55, 249, 258, 260–61, 262,
388–89, 406, 803, 840; and circular motion,
220, 248, 251, 848–52, 864–65; and
Clairaut’s work, 250, 256, 261, 262n102,
263–64; and conatus, 15; and eccentricity,
250, 252, 253, 254, 257, 263, 264, 833,
844–46, 847, 859, 869, 871–73; and ellipses,
250, 252, 259, 263, 845–47, 852–54, 865,
871–72; and Euler’s work, 250, 256, 263,
264; and evection, 251, 254, 255; and falling
bodies, 64, 145, 146, 205, 245, 261n101,
360–61, 389, 804–5, 807, 879–80; and first
law of motion, 416; and fixity of visible face,
249, 820, 881; and gravity, 14, 52–53, 55,
64–69, 195, 196, 205–6, 216, 246–47, 249,
252, 254, 255, 256, 257, 258, 259–64, 278,
279, 365, 369, 382, 389, 390, 400, 803–6, 807,
840, 844, 850, 869, 870–71, 874, 879; Hill-
Brown theory of, 252, 253n84, 257; and
Horrocks’s work, 247, 250, 253, 254–55,
256, 260; and inclination, 249, 252, 253, 255,
256, 257, 849, 859, 860, 864–68; inequalities
in, 246, 247, 249, 251, 252, 253–54, 255, 256,
383, 390, 832–34, 841, 846–47, 860, 868–71;
and inertia, 205; and inverse-square rela-
tion, 14, 64, 67–68, 69, 196, 204–5, 243, 245,
249, 262, 360, 369, 802–3; and libration, 233,
249, 820; and many-body problem, 246, 257;
and navigation, 247; and nodes, 248, 252,
253, 255, 256, 257, 258, 267n116, 833, 834,
848–71, 874, 885–86; observations of,
210n24, 252; and parallax, 225–26, 814,
832ee, 873, 880; and perturbations, 82, 156,
157, 157, 232, 246, 248, 249, 250, 251, 254,
255, 258–64, 365, 365–67, 801, 806, 833, 

index 957

Newton Index  P3  5/17/01  11:40 AM  Page 957



Moon, motion of (continued)
839–40, 848–49, 874; and rectilinear 
motion, 110, 205; solar influence on, 157,
157, 204–5, 246, 248, 249, 250, 251, 254, 255,
257, 258–63, 267n116, 365, 365–67, 803, 806,
833, 839–40, 847, 848–49, 850, 869–73, 874;
and uniform motion, 110, 820, 851–52; vari-
ation of, 248–49, 251, 252, 257, 846–47, 869

More, D. H., 281
More, Henry, 99
Motion, absolute, 108, 409–13, 566
Motion, change in, 55, 56, 93, 111, 113, 114,

218, 416–17; and inertia, 96–99, 102, 322;
and refraction, 160; and velocity, 160,
622–23

Motion, circular: absolute distinguished from
relative, 412–13, 414; and area law, 131; and
centrifugal force, 70, 76; and centripetal
force, 190, 321, 388, 455–57; and corollaries
to laws of motion, 421; and experiments,
107, 412–13; and first law of motion, 416;
and fluids, 187, 190, 193, 779–90; and Huy-
gens’s work, 14, 80; and impulsive force, 81;
and Kepler’s work, 65; and lunar motion,
220, 248, 251, 848–52, 864–65; and parabolic
approximation, 71, 321; and planetary mo-
tion, 65, 67, 211, 220; and polygonal approx-
imation, 70–71; and resistance, 684; and
satellitic motion, 196, 220, 797; and
scholium to laws of motion, 14, 115

Motion, curved: and acceleration, 70; analysis
of, 70–82; and centrifugal force, 65, 76, 77,
83, 141; and centripetal force, 102, 121,
318–23, 405, 406, 446, 453; and collisions,
70; and continually acting force, 70–71; and
cycloids, 548–50; and first law of motion,
111; and Hooke’s work, 15–16, 74–82; and
impulsive force, 70; and inertia, 70, 83, 84,
111; and planetary motion, 102, 387–88,
405; and polygonal approximation, 70–71;
and resistance, 167. See also Hyperbolas;
Parabolas

Motion, laws of, 46, 86, 109–27, 195, 217, 276,
277, 416–30, 793, 943

—First law: and accelerative force, 111; and
centripetal force, 110; and comets, 416; and

continually acting force, 110; and curved
motion, 111; and Descartes’s work, 46,
109–10; and experiments, 428; and Galileo’s
work, 424; and gravity, 110–11, 416; and
Huygens’s work, 110–11; and impressed
force, 102; and impulsive force, 110; and
inertia, 102, 109–11; and lunar motion, 110;
and momentum, 110; and nonuniform
motion, 111; and orbits, 111; and pendu-
lums, 424; and planetary motion, 110, 416;
and projectiles, 416; and rectilinear motion,
110–11, 416; and resistance, 416; and second
law of motion, 110; and spinning objects,
111, 416; and uniform motion, 110–11, 416,
428, 724

—Second law: and acceleration, 93, 111, 217;
and action at a distance, 113; and attraction,
113; and calculus, 113, 116–17; and cen-
trifugal force, 115; and centripetal force,
103, 114; and change in motion, 93, 111,
113, 114, 416–17; and circular motion, 115;
and collisions, 423; and continually acting
force, 93, 103, 110, 112–16, 180; corollaries
to, 112; critical study of, 115; and defini-
tions, 112; and Euler’s work, 211n28; and
falling bodies, 217; and first law of motion,
110; and fluxions, 113, 116–17; and Galileo’s
work, 113, 424; and geometry, 112, 114–16;
and gravity, 113; and Huygens’s work,
110–11; and impressed force, 102; and im-
pulsive force, 93, 110–16; and inertia, 112;
and limiting process, 114–16; and mass, 93,
113, 180, 217; and momentum, 103, 111–12,
113, 114; and parallelogram rule, 112, 112;
and pendulums, 424; and planetary motion,
113, 211n28; proofs of, 112, 115; and quan-
tity of motion, 111, 114; and quantity of
time, 112, 116–17; and resistance, 93; re-
statements of, 111; scholium to, 113, 115;
and uniform motion, 112, 114, 115; and
velocity, 112, 115, 116, 180

—Third law: and attraction, 277, 417, 427,
561, 806; and change in motion, 417; and
collisions, 117, 118; and equality of action
and reaction, 117, 417, 430; and equilib-
rium, 117–18, 427–28; and experiments,
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118, 427; and Galileo’s work, 117; and
gravity, 119, 806; and machines, 118, 430;
and many-body problem, 18–19; and mass,
417a; misinterpretation of, 117–18; and
momentum, 417a; and parallelogram rule,
118; and velocity, 417

—Corollaries, 417–23; and absolute space,
118, 232; and accelerative force, 423; and
circular motion, 421; and collisions, 420–21,
423; and fluid motion, 724, 743; and geome-
try, 417–19; and gravity, 118, 232, 421–23;
and impulsive force, 112, 118; and ma-
chines, 118, 418–20; and mechanics, 118,
418–20; and momentum, 118; and multiple-
body attraction, 561, 562, 563, 565, 566, 582,
584; and parallelogram rule, 112, 112, 118,
417–18; and planetary motion, 118; and
projectiles, 424; and rectilinear motion, 119,
418, 421–23; and uniform motion, 119, 418,
421–23, 620, 816

—Scholium, 424–30; and acceleration, 119,
430; and centrifugal force, 115; and circular
motion, 115; and collisions, 118, 424–26;
and conservation of energy, 119; and equi-
librium, 427–28; and experiments, 424–27;
and falling bodies, 424; and friction, 119,
429–30; and geometry, 424–28; and gravity,
424, 428; and Huygens’s work, 14, 424–25,
427; and kinetic energy, 119, 120; and
machines, 119–20, 428–30; and Mariotte’s
work, 425; and parabolas, 424; and pendu-
lums, 118, 424–27; and resistance, 119, 424,
425, 428, 429–30; and uniform motion, 115;
and vacuum, 425; and velocity, 119, 424,
425, 427, 428–30; and Wallis’s work, 424;
and work, 119, 120; and Wren’s work,
424–25, 427

Motion, lunar. See Moon, motion of
Motion, nonuniform, 111, 145, 833, 852, 916
Motion, planetary. See Planets, motion of
Motion, quantity of, 85, 92, 93, 95–96, 103,

404, 407, 417a, 728, 784
Motion, rectilinear: and ascent/descent, 140,

518–27; and centrifugal force, 83–84; and
centripetal force, 405, 446–47, 518–19,
524–29; and cometary motion, 269; and

corollaries to laws of motion, 119, 418,
421–23; and Descartes’s work, 46; and first
law of motion, 110–11; and lunar motion,
110, 205; and planetary motion, 102, 110,
405; and projectiles, 405–6; and spinning
objects, 111; and velocity, 519–21, 528–29

Motion, relative, 108, 409–13
Motion, uniform: and area law, 131, 136; and

centrifugal force, 65; and centripetal force,
136, 190, 388, 446–47, 449–51; and corollar-
ies to laws of motion, 118, 417–18, 421–23,
620, 816; and Descartes’s work, 46; and first
law of motion, 110–11, 416, 428, 724; and
fluids, 724, 742, 779–86; and Huygens’s
work, 14, 110–11; and impulsive force, 81,
321–22; and Kepler’s work, 65; and lunar
motion, 110, 820, 851–52; and planetary
motion, 65, 110, 113, 233, 789, 820; and pro-
jectiles, 405; and satellitic motion, 196, 797;
and scholium to laws of motion, 14, 115;
and second law of motion, 114, 115

Motte, Andrew, 25, 26–36, 41, 56, 175–76, 180,
200, 236, 256, 260n100, 262n102, 275–76,
282, 298, 300–301, 307, 317n15, 320, 364,
441cc, 647b, 838a, 878bb, 943oo, 944pp

Motte, Benjamin, 27
Moulton, F. R., 247–48
Munby, A. N. L., 22n39

Natural philosophy, 53–54, 56–64, 76, 148–55,
274, 277–78, 279, 285, 362, 369, 381, 382,
385–86, 392–93, 398, 793, 943; rules for the
study of, 195, 198, 199–200, 203, 794–96

Nature: laws of, 46, 109–10, 397; mathemati-
cal concepts of, 148–55, 278

Nauenberg, Michael, 74–76, 78, 134, 297,
317n16

Navigation, 247
Negative density, 661
Neményi, P., 164, 188
Neoplatonism, 144n31
Neptune, 212
Newton, Isaac, works by: autobiographical

memorandum, 64, 67, 69; “De Aere et
Aethere,” 58; “De Gravitatione,” 47–48, 55,
58, 93, 100–101; De Motu, 12, 16–19, 36n26, 
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Newton, Isaac, works by (continued)
38, 39, 47, 55, 58, 63, 71, 72, 77, 79, 86, 110,
119, 131n5, 134, 140, 164, 166, 188, 189,
206–7, 269, 296, 299, 333, 450dd; “De natura
acidorum,” 83; De Quadratura, 22, 117,
125n33, 127; Essay on the System of the
World, 196n1; “Hypothesis of Light,” 23,
199, 275–77; “Leges Motus,” 96; Lucasian
Lectures, 13n5, 38–40, 79, 86, 97, 134, 179,
270; Methods of Series and Fluxions, 75;
Opticks, 29, 38, 57, 61, 62, 63, 93, 126,
181n32, 275, 278, 280, 282, 283, 285, 286,
290–91; “Recensio Libri” (review of the
Commercium Epistolicum), 48, 63, 122,
280–82, 283; Theory of the Moon’s Motion,
255, 256, 259–60; Vellum Manuscript, 66;
Waste Book, 65, 70, 72, 73, 80, 115. See also
Principia

Newton, T., 294
Newtonianism, 83–84, 90, 91, 93, 109, 297, 393
Newtonian style, 53–64, 149–55, 156, 159,

165–66, 278
Nonelastic collisions, 117, 118, 424, 427
Nonspherical bodies, 159, 610–21
Norwood, Richard, 821–22, 832ee
Novas, 272, 937, 938
Nutation, 216, 832

Opticks, 29, 38, 57, 61, 62, 63, 93, 126, 181n32,
275, 278, 280, 282, 283, 285, 286, 290–91

Optics: and Descartes’s work, 47, 625, 627; 
and gravity, 54; and interference, 240; and
nature of light, 57, 68, 160, 240, 626; and
reflection, 280, 281, 286, 290–91, 292, 625,
919–20, 921, 944; and refraction, 47, 160,
280, 281, 286, 290–91, 625–26, 627, 919–21,
944; and Snel’s work, 47, 625; and tele-
scopes, 160, 628–29, 920

Orbits: and analysis of curvature, 70–76, 296;
apsides of, 147–48, 197, 204, 249–51, 252,
253, 254, 257–64, 278, 388, 539–45, 574–77,
802; and centrifugal force, 65, 66–68, 69, 76,
77, 82–83, 84; and centripetal force, 65, 74,
147, 157, 258, 334–45, 388, 405, 406, 539–45;
circular, 65, 67, 211, 220, 248, 251, 848–52,
864–65; circular approximation of, 70, 72,

197; and conic sections, 133–37, 395,
473–509; elliptical, 12, 16, 17, 18, 21, 72, 75,
78, 80, 81n97, 128, 131, 132, 133, 134, 135,
138, 147, 155, 157, 158, 196, 197, 252,
268–69, 356, 400, 473, 563–64, 566–81,
585–87, 789, 817–19, 833, 845–47, 852–54,
871–72, 895, 896, 911, 923, 930, 935, 936;
and first law of motion, 111; and Hooke’s
work, 15–16, 74–82, 131; hyperbolic, 128,
133, 135, 269, 473; and inverse-cube rela-
tion, 142, 258; and inverse-square relation,
132–36, 142, 147, 196, 197; and Kepler’s
work, 123, 128, 131, 187, 196, 296; mobile,
79, 147, 534–39; and multiple-body attrac-
tion, 562–64, 566–81, 585–87; parabolic,
128, 133, 135, 137, 138, 197, 268–71, 473–74,
510, 895–901, 930; parabolic approximation
of, 70, 71; polygonal approximation of,
70–71; radii of, 220–24; spiral, 79, 81, 142,
190; and velocity, 128, 131, 896, 900, 929;
and vortices, 187–88, 787–90

Oscillation, 185, 193, 242, 529, 547–57, 582,
754, 756, 767–72, 881; of pendulums, 
148, 163, 179, 180–81, 185, 193, 700–723,
753, 760, 767–68, 769–72, 776–77aa, 807, 
828

Osculating circle, 72, 73, 80n93

Pappus of Alexandria, 381, 484a
Parabolas: and angle of incidence/emergence,

624–25; and attraction, 569, 620–21; and
centripetal force, 132, 458, 460, 465–67; 
and cometary motion, 137, 268–71, 400,
895–901, 930; and continually acting force,
132; and falling bodies, 519, 521; and
Galileo’s work, 71, 76, 77, 132, 394–95, 460,
621, 622, 625, 661; and inverse-cube rela-
tion, 458; and inverse-square relation, 133,
135; orbital, 128, 133, 135, 137, 138, 197,
268–71, 473–74, 510, 895–901, 930; and
projectiles, 71, 76, 77, 132, 394–95, 424,
638–39, 661, 664, 666, 669; and resistance,
638–39, 661, 664, 666, 669, 737; and
scholium to laws of motion, 424

Parallax, 158, 221, 222, 224–30, 813, 814, 819,
832ee, 873, 880, 888–91, 892, 933–34
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Parallelogram rule, 112, 112, 118, 321, 417–18
Paris, Matthew, 928
Pascal, Blaise, 129
Pemberton, Henry, 25, 28, 36, 68, 172–73, 177,

248, 260, 400, 558aa, 860, 944pp
Pendulums: and absolute time, 410; and

aether, 180–81; and centrifugal force, 66,
452; cycloidal, 80, 148, 190, 548–56, 701–11,
713–15, 768, 774; and falling bodies, 217,
347, 387, 389, 753–60, 804, 807; and first 
law of motion, 424; and fluid motion, 185,
767–75; and Huygens’s work, 80, 148,
178–79, 180, 238, 389, 452, 555, 804; iso-
chronous, 880; and mass, 180, 217; oscilla-
tion of, 148, 163, 179, 180–81, 185, 193,
700–723, 753, 760, 767–68, 776–77aa, 807,
828; and quantity of matter, 87, 88, 180,
700–701; and resistance, 179, 181, 190, 552,
700–723, 760; and Richer’s work, 179; and
scholium to laws of motion, 118, 424–27;
and second law of motion, 424; simple,
178–80, 700–723; and terrestrial rotation,
66; and velocity, 80, 553–54, 700, 703–20;
and weight, 87, 88, 180, 217–18, 233,
237–38, 404, 700–701, 828–32

Percussion, 102, 405
Perturbations: and accelerative force, 568–70;

and area law, 157, 158, 356; of cometary
motion, 20, 936; of elliptical orbits, 155,
157–58, 212–13, 356, 568–81, 586; and
Euler’s work, 211, 213, 216; and gravity,
206, 208–9, 211, 214–17, 806, 840, 936; 
and impressed force, 134; and Laplace’s
work, 211, 215–17; of lunar motion, 82, 
156, 157, 157, 232, 246, 248, 249, 250, 251,
254, 255, 258–64, 365, 365–67, 801, 806, 
833, 839–40, 848–49, 874; and many-body
problem, 18, 155–58, 211, 214, 355–56,
568–86; of planetary motion, 18–20, 53, 156,
157, 206–17, 232, 391, 806, 818, 819; and
precession, 265–66, 267; of satellitic motion,
808

Petit, Pierre, 931, 933
Phenomena, 195, 196, 197, 198, 200–201, 360,

794aa, 797–801, 943
Philo, 941j

Philosophy. See Experimental philosophy;
Mechanical philosophy; Natural philosophy

Picard, Jean, 234, 238, 347, 821cc, 822, 824,
830, 832ee

Pistolesi, E., 164
Planes, motion of bodies on, 148, 545–48,

557–59
Planets: densities of, 219–21, 224–27, 230–31,

235, 236, 395, 814–16, 824–25; diameters of,
221, 223–25, 228, 229, 230, 233–35, 360, 400,
798, 799, 814, 821–26; gravitational force of,
52–53, 55, 206, 208–9, 211, 214–17, 218–19,
222–25, 228, 230, 231, 390, 796, 805–19, 821,
823–25, 943; masses of, 206, 219–21, 224–27,
229; solar heat received by, 226, 231, 236,
814–15, 826; visual appearance of, 895, 920,
938; and weight, 219–25, 228, 230, 811–14,
817

Planets, motion of: and acceleration, 144; and
aphelia, 233, 818, 819; and area law, 21, 138,
157, 158, 187, 196–97, 204, 213, 232, 387–88,
801, 818, 819, 939; and Aristotelianism,
779a; and centrifugal force, 67, 395; and
centripetal force, 15, 102, 197, 262, 388–90,
405; and circular motion, 65, 67, 211, 220;
and conatus, 15; and conjunctions, 206–10,
211–12, 232, 818; and corollaries to laws of
motion, 118; and curved motion, 102, 387,
405; and daily rotation, 233, 820, 821, 824;
and eccentricities, 233; and ellipses, 12, 16,
18, 21, 196, 197, 212–13, 232, 400, 516–17,
789, 817–19, 896; and falling bodies, 144–46;
and first law of motion, 110, 416; and flux-
ions, 123; and Galileo’s work, 141, 144; and
gravity, 52–53, 55, 65, 195, 196, 206, 208–9,
211, 214–17, 278, 279, 282, 382, 389, 390–91,
805–19, 940, 943; and Hooke’s work, 81;
and inverse-square relation, 16, 18, 21, 55,
67, 144, 196, 197, 204, 206, 232, 262, 278,
279, 388, 390, 802, 817; and Kepler’s work,
14, 20, 21, 64–65, 66, 67, 123, 128, 131n5,
138, 161, 187, 196, 197, 198, 201, 204, 207–8,
212–13, 217, 247, 252, 257, 800, 805; and
many-body problem, 18–19, 156, 157, 211,
214–15; and perturbations, 18–20, 53, 156,
157, 206–17, 232, 391, 806, 818, 819; and 
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Planets, motion of (continued)
Plato’s theory, 141, 144; and rectilinear
motion, 102, 110, 405; and relative motion,
413; and resistance, 190, 761, 816, 939–40;
and second law of motion, 113; and uni-
form motion, 65, 110, 113, 233, 789, 820;
and void, 59; and vortices, 187–88, 393–95,
787–90, 939

Plato, 141, 143–45
Plummer, H. C., 178
Pocock, Edward, 941g
Poleni, Giovanni, 235n54
Ponteo, Giuseppe Dionigi, 911–14, 915, 917,

918
Portsmouth Collection, 134, 182, 250
Positivism, 277, 279
Pound, James, 236, 360, 400, 797, 825, 906, 908,

910, 935
Pourciau, Bruce H., 136, 945
Precession of the equinoxes, 53, 216, 217, 257,

265–68, 360, 361, 362, 369–70, 384, 389, 832,
885–88

Pressure, 55, 56, 762–63, 767; and impressed
force, 102, 405. See also Compression

Principia: composition of, 12–13, 16–19, 21–22,
38–40, 43, 72, 79, 86, 88, 97, 129, 136–37,
206–7; diagrams in, 74, 74, 75, 171–77,
233n49, 234, 270–71, 299–302, 300, 301,
319–20, 344n23, 502aa, 558aa, 668; histori-
ans’ evaluation of, 161–65; index for, 47,
181n31, 385, 484a, 513a, 722cc, 944n; Le
Seur and Jacquier edition of, 173–76, 174,
175, 294; Motte-Cajori edition of, 25, 29–36,
56, 175–76, 200, 300–302, 307, 364, 441cc,
647b, 944pp; reviews of, 147, 169, 198, 246,
370; structure of, 128, 164–65, 195; title of,
43, 44–45, 48–49, 372–75, 793a; translation
of (see Translation, of Principia); unpub-
lished “Conclusio” to, 57, 274, 283–92;
unpublished prefaces to, 49–54, 62, 122–23,
125n33

Principia, first edition of, 11, 43, 44, 72–73, 91,
360, 363, 399

—definitions, 403bb
—axioms, 416bb–cc, 424aa, 428cc
—book 1: 300, 325, 344n23, 433aa–bb, 435aa,

437aa–bb, 438cc, 440aa–bb, 441cc,
445cc–dd, 447aa–cc, 448aa, 449–50aa,
450cc–dd, 451ee–hh, 452ii–jj, 453–54bb,
545aa, 558aa, 570a

—book 2: 167, 171, 172, 180, 183, 184, 646a,
647cc, 649dd, 651a–aa, 652bb–dd, 653ee,
655–57a, 659bb, 660cc, 667ee, 668, 674a,
676–78aa, 678b, 681aa, 683bb, 697aa, 698b,
699c, 708a, 710aa, 713a, 721bb, 722cc, 724a,
776–77aa

—book 3: 198, 199, 201, 202, 208–9, 220, 
221, 224, 226, 227–28, 230, 231, 234, 
235, 237, 243n62, 246, 249, 251, 255, 266,
267, 272, 794aa, 795bb, 809aa, 810bb, 
812aa, 813bb, 814cc, 821bb, 824ff, 825gg,
827bb, 869aa, 875aa, 879dd, 881aa,
886–88bb

—General Scholium, 274, 284, 939a
Principia, second edition of, 11, 22–24, 45, 74,

74–75, 97, 297, 360, 363, 369, 384–99
—definitions, 403bb
—axioms, 416bb–cc, 424aa
—book 1: 325, 344n23, 441cc, 450cc–dd,

453–54bb, 484a, 513a, 545aa, 558aa, 
570a

—book 2: 168–69, 171, 181, 183, 184, 191–92,
646a, 649dd, 651a–aa, 652bb–dd, 653ee,
657a, 668, 674a, 678b, 708a, 721bb, 722cc,
724a

—book 3: 196, 198, 199, 200n7, 201, 202, 204,
208–9, 224, 230, 231, 235, 237, 238, 243n62,
246, 248, 249, 251, 256, 259, 260, 261n102,
262, 266, 267, 270, 271, 272, 794aa, 821–22cc,
822dd, 825gg, 828–29cc, 829d, 831–32ee,
875aa, 879ee, 880ff–gg, 881aa

—General Scholium, 274, 282, 283, 284, 286,
939–44nn

Principia, third edition of, 11, 24–25, 43, 48,
74, 75, 298, 360, 363, 372–77, 400

—definitions, 403bb
—book 1: 344n23, 450cc, 452ii, 453–54bb,

484a, 513a, 558aa, 570a
—book 2: 172–73, 173, 177, 192, 646a, 721bb,

722cc, 724a
—book 3: 196, 200, 209, 219, 221, 224, 225,

226, 227, 230, 231, 235, 236, 237, 238, 243,
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245, 250, 251, 256, 258, 259, 262, 267, 347,
794aa, 881aa, 911ee, 935aa

—General Scholium, 274, 282, 284, 944n
Principia, revisions of, 11, 22–25, 73, 384, 385
—definitions, 91–92, 403bb
—axioms, 416bb–cc, 424aa
—book 1: 73–74, 74, 75, 82, 139–40, 179, 325,

344n23, 384, 433aa–bb, 435aa, 437aa–bb,
438cc, 440aa–bb, 441cc, 445cc–dd, 
447aa–cc, 448aa, 449–50aa, 450cc–dd,
451ee–hh, 452ii–jj, 453–54bb, 545aa, 558aa,
570a

—book 2: 23, 24, 25, 167–71, 179, 181, 
183, 184, 191–92, 384, 636aa, 641a, 646a,
647cc, 649dd, 651a–aa, 652bb–dd, 653ee,
655–57a, 659bb, 660cc, 667ee, 674a,
676–78aa, 678b, 681aa, 683bb, 697aa, 
698b, 699c, 708a, 710aa, 713a, 721bb, 
722cc, 724a, 776–77aa

—book 3: 23–24, 25, 97, 198, 201, 202, 208–9,
224, 227–28, 230, 231, 234, 235, 236, 237,
238, 243n62, 246, 248, 249, 250, 251, 255,
256, 258, 259, 260, 261n102, 262, 266, 284,
347, 360, 794aa, 795bb, 809aa, 810bb, 812aa,
813bb, 814cc, 821bb, 821–22cc, 822dd, 824ff,
825gg, 827bb, 828–29cc, 829d, 831–32ee,
869ee, 875aa, 879–80nn, 881aa, 886–88bb,
911ee, 935aa

—General Scholium, 23, 25, 274, 282, 283,
284–85, 939–44nn

Projectiles: and centripetal force, 405; and
corollaries to laws of motion, 424; and first
law of motion, 111, 416; and Galileo’s work,
71, 76, 77, 132, 394–95, 661; and Huygens’s
work, 111; and hyperbolas, 662–69; and
inertia, 111; and parabolas, 71, 77, 132,
394–95, 424, 638–39, 661, 664, 666, 669; and
rectilinear motion, 405–6; and resistance,
167, 190, 636–40, 661–69, 726–28, 761; and
uniform motion, 405; and velocity, 167, 424,
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