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Pascal’s principle, 394

Pascal’s law, 386

path integral, 183, 189,200, 372, 378, 459-
460

pathline, 401

Pauli, Wolfganag, xxviii, 308

pendulum, 91-98, 116-119, 133, 157-159,
175, 200-204, 212, 214, 216, 307, 501

perihelion, xxvi, 280, 285, 532, 538, 547

period doubling, 319, 321-322, 327-329,
339

period four, 319

period two, 318-319, 339

permeability, 426, 457-458, 471, 473-474,
479-480, 484

permittivity, 28, 426, 454, 458, 469, 471,
473-474,479-480, 484, 524
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Perrin’s sequence, 341

perturbation, 278, 304, 342, 535

phase space, 15-16,18,123,125,162, 187~
189,210,211, 313, 329-330, 336

phase 8, 180,475

physical law(s), xxix, 1, 6, 10, 21, 32-33,
39,61, 307-308, 525

physical torque, 243-245

pitch, 253,256,416

Planck, xxviii, 73, 145, 187, 511

plane polar coordinate, 42-43, 45-46, 71,
76,152,222,231,272-274,277, 302

planet, xxvii, 245, 267-273, 275-276, 278,
284-289,298-302, 532-538

plumb line, 92-94, 103-04, 109

Pluto, 284-285, 288

Poincare, Henry, 308

Poinsot, 244

point function, 348-349, 353, 355, 365-
366,373-374, 383,425, 480

Poisson equation, 441-442,447,470

polarization, 61, 177, 451, 453, 457, 475,
479, 512-515, 521

polarization direction, 177, 475

potential function, 113-114, 353, 378

Poynting, 462, 483-484

Prayag, 370

precession, xxvi, 246, 249, 252, 253-256,
278, 547

pressure, 356-357,369-371, 385-396, 400,
405,411-416, 484

principal axes, 64,237-242, 244,254,255

principal basis, 237, 239, 241-242

principal Lyapunov coefficient, 336-337,
339

principal moments, 237, 244, 249, 261

principle of equivalence, 508, 526-529

principle of variation, variational principle,
xxviii, 22, 183-185, 188-189, 199-200,
208,211,307, 533

products of inertia, 235, 239

prolate, 246

proper length, 509

proper momentum, 510

proper time, 501-504, 506, 509, 532, 543

proper velocity, 501, 509, 510

pseudo-cause, 90

pseudo-forces, 78, 84-85, 89-94, 99, 110,
208, 242,245,256

pseudo-scalars, pseudo-vectors (axial-), 37,
39,40

pseudo-tensors, 37

pseudo-torque, 243-244

Ptolemy, 41-42, 85, 268-269

Pythagoras theorem, 52,487, 529

quadratic maps, 328-329
quadrupole, 467
quality factor, 172,175, 178-179, 181

radial symmetry, 272, 300

red shift, 517-519, 540

reference circle, 126-127,203

reflection, 38-40, 184, 198-199, 223, 250,
462, 512-516, 520

reflection symmetry, 38-39

refraction, 184, 199, 220, 462, 512, 514,
524

relativity, 81, 472,488, 512, 522-525

resistance, 157, 168, 175, 427-428, 471,
480

resonance, 156, 171-173, 175-181, 508,
546-547

rest mass, 463, 510-511, 520, 524, 529

restoring force, 115-117, 123, 127, 149,
154, 159,162-163, 169,177

retarded potential, 448

Ricci scalar, 531, 541

Ricci tensor, 531, 541

Riemann, 59

Riemann curvature, 531, 542, 545

Riemann tensor, 530-531, 541-542, 544-
545

rigid bodies, xxviii, 6, 227

rigid body, 61, 64, 225,228, 230-231, 233,
236,242,244,247,251, 284

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781108480567
www.cambridge.org

Cambridge University Press
978-1-108-48056-7 — Foundations of Classical Mechanics
P C Deshmukh

Index

More Information

558 Index

rocket, 24, 90, 94, 296, 303, 385, 503-504,
526

roll, 24, 109, 111, 196, 198, 203, 217, 221,
253,256,264

rosette motion, 278

rotating frame, 84-91, 93-96, 242-247,
255

rotation curve, 287-290

rotation dynamics, 253

rotation matrix, 250

rotational, 84,90-91, 95, 98, 100-101, 2235,
227-228,231,233,236-237, 248, 256,
263-264,359,372-373, 381

rotational acceleration, 84,256

rotational kinetic energy, 236-237, 248

Runge, 224, 275-276,279, 533

Rutherford, E., 3,290-293

saddle, 113-114, 148, 192, 350

Sagan, Carl, 12, 30

Sagittarius A*, 288

Salam, Abdus, 83

Sanderson, 298

Sao Tamo and Principe, 529

Saraswati, 370

Saul Perlmutter, Brian Schmidt and Adam
Reiss, 540

Savart, 418, 424, 435-436, 469

scalar, defined, 37, 347, 373

scale factor, 52-54, 507

scattering, 290-29S5, 304-305, 307,

Schrodinger, Erwin, xxviii, 12, 142, 183,
186, 189, 224, 308

Schwarzschild, Karl, 532, 537-545

screw symmetry, 251

self-affine, 321-322, 327, 333, 335

self-similar triangles, 325

self-similarity, 321-327

shear, 357,361, 408

Sierpinski carpet, 323-324, 327, 346

Sierpinski gasket, 346

Sierpinski triangle, 345

signature, 2, 37, 52, 57, 59-60, 250, 299,
306, 347,488-489, 529

simple harmonic, 91, 93, 96, 98, 111, 118,
122, 127-132, 136-137, 148-149, 152,
154, 158-159, 161, 166, 204, 210-211,
308, 329

simultaneity, 81, 499-500

simultaneous linear algebraic equations, 63,
67

singular, 62-63

small oscillations, 93, 96, 111, 115, 118,
125, 133-134, 200-201, 212, 214, 216,

Snell, 220-221, 514

SO(3) symmetry, 38

Sobral, 529

solenoidal, 419-420, 424, 429, 437, 447

solstice, 280

solution to a mechanical problem, 15

space like, 489-490

space-fixed, 228, 242,243, 247

spacetime, 21, 51, 60, 487-490, 492, 508,
523,525-527,529-533, 541

speed of light, 18, 60, 81, 134, 385, 479,
484-48S5,499-502, 504-507,509,511-
512, 523-525, 535-536, 541

speed of sound, 153-154, 385

speed of the electromagnetic waves, 471,
485,489

spherical polar coordinate, 40, 46-51, 53,
60, 69, 72, 74, 76-77, 110, 204, 350-
351, 355, 366-367,372, 375, 383, 398,
415,467,471

spherical symmetry, 40, 46, 275,276,436

spin, 99, 109, 227-228, 230-231, 233-240,
244, 248,252,253,259,262,372,450,
521, 541

spin angular momentum, 228, 230, 233,
236-237,450, 521, 541

spring, 29, 114, 115, 119, 133, 135, 148,
150, 153-154, 157-160, 162, 168, 174,
177-181, 210, 222, 362

spur, 62
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stagnations, 380, 381

steady state, 171, 179, 317-321, 329, 339,
380-381, 383,401-402, 410-412, 415,
434, 437, 440442, 448

stimulus-response, 188-189, 211, 533

Stokes, 376-377, 382-383

STR, special theory of relativity, 6, 12, 20—
21, 60, 417, 424, 436, 462, 472, 488,
499, 507, 509, 524, 526

strange attractor, 321, 327-328

stream function, 412-413, 415

streamline, 401-402, 411-412

stress, 357, 361, 386, 407-408, 414, 478,
531,539

stress-energy tensor, 531

substantive time-derivative operator, 371,
388

Sun-Earth—-Moon, 308

superposition, 37, 42, 47, 57, 89, 98, 111,
125-132,135,137-138, 143, 145-147,
154,160, 164, 166, 175-176, 244, 435,
463,474,498

surface charge density, 459-461, 463, 470-
471, 512-513

susceptibility, 61, 453,457

symmetry (invariance), translational, reflec-
tion, rotational, dynamical, xxviii, 2,
18-20, 31, 38-40, 46, 84, 90-91, 95,
98, 101, 108, 123, 162, 198-200, 209,
211,223, 225,227, 231-236, 250, 251,
256,264,272,275,278,279,307, 312,
327,336, 339, 340, 343, 345-346, 355,
359, 373,448,462, 512-516, 520, 525,
533

symmetry and conservation laws, 20-22,
275,276

symmetry, PCT (or CPT), 40

Tacoma narrows bridge, 176

Tagore, Rabindranath, 111

TAIL 101, 102

tangential components, 208

tension, xxv, 6, 29, 43, 45, 59, 89, 96-97,

109, 115-116, 223,263, 357, 361, 386,
408, 487,489

tensor(s), 37,57,58,64,115,231,233-242—
244, 347,353,407,417,486, 530-531,
542-546

theory of everything, 423

thermodynamic potential, 397

third law, Newton’s, 16-17, 19

third laws, deduced, xxvi, 19-20, 90

Thomson, J. J., 3

Thomson, William, xxvii, 6, 91, 176, 303,
377,424

time dilation, 499, 502, 504-505, 508-509,
511,517,523, 525

time freezes, 523, 524

time like, 489-490

time-reversal, 117, 210, 306

TOE, 423-424

torque, 17, 40, 91, 226, 242-249, 253-256,
259,261,263

total angular momentum, 231-233, 521

total time derivative, 16,208, 371, 388

trace, 62, 66, 131, 154, 184, 210, 246, 247,
261,299-301, 316, 353, 449

trajectories of charged particles, 498

trajectory, 15, 18, 91, 123, 125, 152, 161-
162,185,187, 190

transformation matrix, 36, 38, 65-66, 240,
250-251

transient, 167, 171

translational symmetry, 19, 20

transmission, 90, 394, 480, 513-516, 520

transport of energy, 133, 481

Tribonacci sequence, 341

Triveni Sangam, 370

turning point, 120, 124-125, 260, 279

twin paradox, 504-505, 507

uncertainty, 145, 186, 306, 308,479, 508
underdamped, 160, 166-168, 172, 181
uniqueness theorem, 418,419,423, 424
unit of time, 101

universal time, 101, 102
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unspecified degrees, 112, 157-158, 177,
208, 354
UTC, 102

vacuum, 28, 111, 133134, 220, 426, 473~
474,479,481, 484,499, 513, 522, 524

Vaishesikha, 3

Varahamihira (Pascal) triangle, 32, 345-346

variational principle, principle of variation,
xxviii, 22, 183, 184, 186-189, 199-200

Vateshwa, 41

vector, definition, 36

velocity curve, 287,289

velocity space, 299-301

velocity-dependent force, 354

Vendera, Jamie, 176

venturi meter, 413

Venus, 285, 537, 547

Verhulst, Pierre, 313-314

virial, 286-287,297, 305

virtual displacement, 19-20

virtual work, 20

viscosity stress tensor, 407

viscous fluid, 407

vorticity, 372, 380, 391, 441

Wallis, John, 26, 184, 224, 308, 383, 416,
483,522,531

wave equation, 134-136, 141-143, 145,
473,474-476,499, 525

wave motion, 111,133,135, 141, 143, 145-
149

wave packet, 144, 145

wave-front, 136, 475,476,499

wave number, 143, 144, 513

weightlessness, 83

Weinberg, Steven, 83

well behaved surface, 360, 376

Weryk, Robert, 273

Wigner, ‘E. P’, Eugene, 118, 219, 213, 161,
279

wobbling, 249, 250

Wren, Christopher, 26, 270, 298, 300-301

Yamuna, 370

Yang, Chen Ning, 9

yaw, 253,256

Young, Thomas, xxvii,146, 224, 305, 313
Yukawa potential, 303

o particle, 291-292
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