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Index
A, rotational constant, 183 attitude, 25 cathode ray, 393, 411
aberrations, 325 attraction, 195 cations, 284
absolute entropy, 156 Aufbau principle, 400 cavitation, 204
absolute motion, 10, 12, 57, 69, 72 auxochromes, 404 cell, electrochemical, 285
absorbance, 353 average speed, 43, 73 center of gravity, 77, 101
absorption, 383 Avogadro's number, 121 center of mass, 77, 95, 101
absorption edge, 415 axial vector, 175 central force, 72, 96, 104, 169, 174
absorption of energy, 217 B, magnetic field, 279 centrifugal force, 72, 169, 180
absorptivity, 353 B, rotational constant, 183 centripetal acceleration, 98
AC, 301 back emf, 304 centripetal force; see central force, 
accelerated reference frame, 177 baryon, 413                            72, 96, 104
acceleration, 13, 65-67, 103, 175 battery, 283 chaos, 157
accelerator, 425 Beer, 353 characteristic lines, 405
accommodation, 343 bel, 237, 353 charge, 255
accuracy, 25 Bell, 237 charge flow = current, 275
Achilles, 51 Bernoulli, 189, 202, 392 Charles' law, 198
action, 78 Bernoulli force, 295 chemical energy, 115
activity, 25 Bernoulli's equation, 202 χ, magnetic susceptibility, 300
adding speeds, 48, 57 Bernoulli's theorem, 201 chord, 228
addition of velocities, 90 Bessel functions, 416 chromatic aberration, 326, 341
adiabatic compression, 200 beta particle, 414 chromophores, 404
adiabatic expansion, 200 betatron, 425 Ci, curie, 7
adiabatic process, 160, 189 Biot-Savart law, 291 Clausius, 386
Ahlborn, 162 Black, 123 closed pipe, 232
Alhazen, 346 black body, 346, 352, 378 CO rotation-vibration spectrum, 187
alpha particle, 394, 417 blazed grating, 359 CO , 199, 420
alternating current, 301 Bloom, 25 Cockcroft-Walton, 425
ammeter, 285, 314 bob, 118, 213 coefficient of performance, 162
Ampere, 289, 314, 372, 385 Bohr, 16, 394 coherent beam, 355, 358, 376
Ampere's law, 290 Bohr's model, 412 colliding beams, 426
amplitude, 219 Boltzmann, 352, 380, 386 collision, elastic, 112
Anderson, 413 Boltzmann constant, 121, 193 color, 365, 424
angle of incidence, 327 bonding orbital, 408 color coding, 316
angle of reflection, 327 Born-Oppenheimer approximation, 407 color mixing, 365
Angstrom, 405 Bouguer, 353 combination band, 228
angular acceleration, 98, 103 Boyle point, 198-199 commutivity, 99
angular dispersion, 359 Bragg, 406 complex plane, 311
angular frequency, 119, 209-211 Brahe, 173, 385 compression wave, 220
angular magnification, 338 branch theorem, 282 Compton effect, 381
angular momentum, 96, 120, 169, 175 brasses, 233 Condon, 4
                                  181, 393, 395 breeder reactor, 421 conductance, 280
angular size, 326 bremsstrahlung, 405 conduction electron, 276
angular speed, 98, 210 Brewster, 377 conductivity, 279
angular velocity, 170 Brewster's angle, 371, 377 conductor, 254
angular wavenumber, 219 Brownian motion, 392 conic sections, 173
anions, 284 bugle, 233 conjunction, 29
annihilation, 414 Bunsen, 282 conservation, 4, 10
anode, 284 buoyant force, 191, 193 conservation laws, 17, 423
antibonding orbital, 408 C , heat capacity, 200 conservation of angular momentum,
anti-commutative, 99 C, capacitance, 262                                   170, 181
antiderivative, 61, 63 C, coulomb, 256 conservation of charge, 276, 282
antiferromagnetism, 299 C, heat capacity, 143 conservation of energy, 122, 124, 132,
antinode, 226 C, rotational constant, 183                                   158, 414, 424
antiparticle, 413 c, speed of light, 7, 58, 84, 291, 347 conservation of mass, 127
apple, 71 caloric, 123 conservation of momentum, 79, 414
Archimedes, 192, 384 camera obscura, 340 conservation of volume, 18
Archimedes' principle, 191 capacitance, 254, 261-262, 301, 308 constant, 4, 6
Aristarchus, 385 capacitor, hydraulic, 308 constant of the motion, 4, 6, 17
associationism, 27 Carnot cycle, 160 conventional current, 301
astigmatism, 326, 342 Carnot efficiency, 161 coordinate space, 149
asymmetric rotor, 181 Carnot, Lazare, 159 Copernicus, 385
atom stealing, 299 Carnot, Sadi, 159 Coriolis, 112, 179, 385
atomic nucleus, 394 carrier particle, 424 Coriolis force, 169, 180, 182
atomic polarization, 269 cataract, 343 cornea, 343

V

2



7/24/07                                                         PT-Index- 426

correspondence principle, 16 E, electric field strength, 7, 252
cosmic ray, 425 e, electron charge, 256
Coulomb, 254
coulomb, 256
Coulomb's law, 253-4, 261, 264, 407
coupled oscillators, 215
Cowan, 414
critical point, 196, 199
critical temperature, 196
Crookes, 393
cross product, 96
Curie point, 298
Curie, P, 298
current, 275, 277, 279
current density vector, 277
Curzon, 162
cyclotron, 425
cyclotron frequency, 296
DC, 301
deBroglie, 4, 395
deBroglie waves, 395
decibel, 237
definite integral, 64

L, del, 273
density, 189, 191
derivative, 52, 61
Descartes, 57, 65, 71
descriptor, 34
deviation, 360
diamagnetism, 299
dielectric, 254
dielectric breakdown, 309
dielectric constant, 310
difference band, 228
differential, 50, 55, 71
differential calculus, 49, 50
diffraction, 348, 355
diffraction grating, 351
diffraction of sound, 235
diffuse reflection, 354
diffuse series, 392, 393
dimensions, 81
diode, 307
dipole moment, 197
Dirac, 382, 412
direct current, 301
discharge, 262
disjunction, 29
disorder, 157
dispersion, 360, 364
dispersion force, 197
displacement, 47
displacement speed, 219
dissipation of energy, 129
dissociation, 152
divergence, 273
domain, 298
Doppler shift, 367
dot product, 96
double refraction, 375
double slit, 357
downwash, 204
drift speed, 276, 279
driving force, 150
drum, 235

E, emf, 302
E, energy, 7
Earnshaw's theorem, 412
eccentricity, 173
Edison, 313
efficiency, 161, 162
Einstein, 57, 72, 88, 124, 214, 371,
               372, 385, 392, 396, 412
elastic collision, 112, 193
electric field strength, 254
electric generator, 306
electric motor, 306
electric potential, 260, 263
electrical energy, 159
electricity, 385
electrochemical cell, 283
electromagnetic force, 414
electron, 393, 411, 412
electron charge, 256
electronic absorption, 403
electronic energy, 120
electrostatic field, 115, 253
electrostatic potential, 253-4
electrostatic potential energy, 254
electroweak force, 414
elevator, 177
ellipse, 173
emf, 302
emission, 383
energy, 80, 111, 124, 140, 385, 412
energy and mass, 112
energy in a capacitor, 310
energy in a wave, 226
energy of a field, 250, 271
energy of spring, 138
energy space, 149
energy, dissipation, 131
energy, electronic, 120
engine, heat, 158
energy, internal, 119
energy, kinetic, 120
energy, nuclear, 120
energy, rotational, 120
engine, steam, 124, 158
energy transfer, 131, 164 
energy, translational, 120
energy, vibrational, 120
enthalpy, 158, 163, 199
entropy, 10, 144, 150, 157
entropy of mixing, 155
entropy, excess, 156

ε , permittivity, 253, 261, 262, 272,o

                   289, 309
equation of continuity, 206
equilibrium, 150
equipartition of energy, 111, 120, 195
                     379
equivalence principle, 9, 13, 72, 128,
                     178, 214
η, viscosity, 205

η, viscosity, temperature dependence,
              205

excess entropy, 156
expectation value, 84
extensive property, 18
F, farad, 262
F, Helmholtz free energy, 158, 163
Fabry-Perot, 350
factitious force, 177, 179
falsifiable prediction, 12
farad, 262
Faraday, 4, 244, 256, 259, 264, 288,’
            302, 372
Faraday's rules, 244, 249, 256, 257,
           261, 265, 288, 289, 295
Fermat, 359
Fermat's theorem, 386
Fermi, 268, 413
Fermi level, 268
fermion, 399, 413, 424
ferrimagnetism, 299
Feynman, 16, 386, 413
field, 4, 13, 115, 128
field, electrostatic, 115
field, gravitational, 115
field, magnetic, 115
first law of thermodynamics, 131, 132,
                          158
first law, Newton, 66
first-law equation, 131
fission, 418
Fitzgerald, 88
fluids, 189
flute, 233
flux, 241, 243, 256, 273
fly-wheel inductor, 305
focal length, 325, 330
force, 13, 70, 75, 82, 111, 194, 294
force acting at a distance, 131
force couple, 102
force field, 129, 133, 241
force of friction, 139
Foucault, 178
Fourier analysis, 410
Franklin, 4, 255, 372, 385
Fraunhofer, 356
Fraunhofer diffraction, 356
free electron, 276
free energy, 158, 163
free-body diagram, 77
free-electron gas, 275
free-fall acceleration, 70, 72
freezing, 154
frequency, 209, 228
Fresnel, 355, 362
Fresnel diffraction, 356
Fresnel lens, 333
friction, 106
FTIR, 355
function, 51
fundamental frequency, 231
fundamental series, 393
fusion, 418
G, gauss, 7, 288
G, Gibbs free energy, 158, 163
G, gravitational constant, 7, 242
g, gravitational field strength, 7, 242
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Galileo, 39, 48, 57, 65, 67, 71, 72, Huygens, 57, 112, 362, 375, 385 kinetic energy, 111-113, 120, 126,
            122, 173, 384, 385, 392 Huygens wavelets, 386                         159, 190, 194, 211
Galileo, Vincenzio, 230 hydraulic model, 276, 284 kinetic theory of gases, 193
Galvani, 313 hydrogen spectrum, 394 Kirchhoff, 282, 355, 362
galvanometer, 285, 314 hydrogenic orbitals, 400 Kirchhoff's branch theorem, 275, 282
gamma ray, 418 hyperbola, 173 Kirchhoff's law of radiation, 350
γ, Lorentz factor, 86 hyperopia, 343 Kirchhoff's loop theorem, 275, 282
γ, ratio of heat capacities, 201, 203, 
                            221
gas, 190
gas constant, 193
Gauss, 250, 263
gauss, G, 288
Gauss's law, 250, 253, 264
Gay-Lussac, 198
general relativity, 13, 130, 214, 386
generator, 285, 301
geodesics; see general relativity, 128
geodynamics; see general relativity,
                        13, 386
geometric optics, 325
Gibbs, 379, 386
Gibbs free energy, 158
glare, 378
global warming, 418
glow discharge, 267
gluon, 424
Goudsmit, 412
gradient, 116, 248, 272
grating, 358
gravitational field, 115, 241
gravitational field strength, 72, 241,
242
gravitational force, 414
gravitational free-fall acceleration, 242
gravitational mass, 213
graviton, 116, 424
gravity, 385
greenhouse, 419
Grimaldi, 349
ground-fault detector, 317
ground-state energy, 217
group speed, 210, 219, 347 macroscopic property, 5
gyroscope, 169, 175 macrostate, 17
H , 200, 408 magnet, 2872

H , 406 magnetic ammeter, 3152
+

H, enthalpy, 158, 163 magnetic dipole moment, 287, 292
h, Planck's constant, 7, 82, 124
hadrons, 423
Hagen, 206
half-wave plate, 375
Hall, 4, 298
Hall effect, 298
harmonic motion, 209
heat, 131, 141
heat capacity, 143
heat engine, 158, 159
heat of fusion, 143
heat pump, 158, 161
Heaviside, 319
Heisenberg, 82, 84, 372, 413
Helmholtz, 123
Helmholtz free energy, 158
Hero, 159
Hooke's law, 210
Hooke's law constant, 117

I, current, 277 L, self inductance, 303
ice pail, 264, 425 Lambert, 353
ideal gas, 189, 193 Land, 366
image distance, 325 laser, 383
impedance, 319 latent vis viva, 115
impetus, 69, 76 Lavoisier, 123
implication, 27 law of corresponding states, 197
imposter equation, 131, 138 law of reflection, 327
impulse, 76, 79, 194 law of refraction, 327
indefinite integral, 64 Lawrence, 425
indeterminate form, 52 Legendre transform, 164
index of refraction, 327 Leibniz, 50, 111, 385
indices, 6 length contraction, 87
induced absorption, 383 lens/mirror equation, 330
induced emission, 383 Lenz's law, 299, 301, 303
inductance coil, 303 light pipe, 354
induction, 301, 302 limit, 51
inductor, 304 line of stability, 413, 415
inductor, hydraulic analog, 305 linear accelerator, 425
inertial mass, 213 linear charge density, 269, 297
inertial reference frame, 58, 128 linear rotor, 185
insulator, 254 lines of force, 241, 244, 256, 288
integral, 63, 79 liquid, 190
integration, 61 liquid drop model, 415
intensity, 236, 328 Lloyd's mirror, 349
intensive property, 18 logic, 23
interference, 222, 348, 382, 386 London force, 197
internal energy, 119, 141 longitudinal waves, 209, 220
internal work, 135 loop theorem, 282
inverse square force, 174 Lorentz, 88
inversion point, 199 Lorentz contraction, 297
ionization energy, 401 Lorentz transformation, 85
isochronous motion, 211 loudness, 236, 237
isochronous pendulum, 213 low-entropy state, 157
isolated system, 122 M, mutual inductance, 304
isotopes, 417
j, current density vector, 277
Jeans, 379
joule, 113
Joule, 123, 385
Joule expansion, 198
Joule heating, 279
Joule-Thomson coefficient, 199
Joule-Thomson expansion, 199
K capture, 417
k, Boltzmann constant, 121, 193
K, kelvin, 7 magnetic susceptibility, 300
K, rotational quantum number, 183 magnetism, 385
k, spring constant, 117 magnetization, 152
kaon, 423
κ , permeability constant, 300M

κ, dielectric constant, 310
Kelvin, 112, 123, 198, 385, 425
kelvin, 121
Kepler, 39, 65, 71, 173, 174, 328, 385
kernel, 276
kinematic equations, 73
kinematics, 39

magnetic domain, 298, 303
magnetic field, 115, 279, 299
magnetic flux, 303
magnetic pole, 287
magnetic potential, 305
magnetic quantum number, m, 395

magnification, 325, 333, 337
Malus, 376
mass, 71, 80, 124, 126, 412
mass and energy, 112
mass number, A, 421
mass on a spring, 210
mathematics, 10, 11
Maxwell, 256, 290, 361, 372, 385
Maxwell's equations, 412
Mayer, 123
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mechanical energy, 159 nuclide, 421 Planck's equation, 380, 412
mechanics, 385 object distance, 325 plane mirror, 335
melting, 154 oblate rotor, 183 plane of polarization, 371, 377
merry-go-round, 182 octave, 228 planetary model, 393
mesons, 423 Oersted, 289, 302, 314, 372, 385 plum pudding model, 394, 412
metaphysics, 9 ohm, 280, 320 point particle, 114
Michelson, 58 Ohm, 280 Poiseuille equation, 206
Michelson interferometer, 350 ohmmeter, 314 polarization, 268
microscope, 339 Ohm's law, 279, 280 polarization by reflection, 376
microstate, 17 polarization by scattering, 378
minimum energy, 217 polarized radiation, 373
mixing, 155 Polaroid, 374
model, 33, 41 Polya, 25
mole, 4 population inversion, 383
mole fraction, 155 positive lens, 331
molecular polarization, 269 positive mirror, 333
molecular rotations, 395 positron, 413
molecular vibrations, 398 potential, 241, 247, 260, 262
moment, 96, 101 potential difference, 276
moment of inertia, 95, 101 potential energy, 5, 111, 115, 128,
moment of momentum, 95                133, 159, 211, 241, 245,
moment, second, 101                 258, 260, 261, 292
momentum, 75, 82, 111, 169 power, 227, 275, 325, 337
momentum space, 149 Poynting vector, 279, 351
Moon, 23, 31, 107, 171, 242, 339 practical engines, 162
Mössbauer, 4 precession, 175
motor, 301 presbyopia, 343
µ , Joule-Thomson coefficient, 199 preservation, 4, 6, 10, 17, 119JT

µ , magnetic dipole moment, 287M

µ , permeability of vacuum, 290o

Mulliken, 400
multimeter, 314
muon, 422
mutual inductance, 304
myopia, 342
N , Avogadro's number, 121, 193A

n, index of refraction, 327
N, magnetic pole, 287
N, newton, 7
natural philosophy, 10
necessary and sufficient conditions,  
                            23  
negative energy, 261
negative gradient, 261
neutrino, 414, 422
neutron, 413, 418
Newton, 50, 57, 65, 75, 122, 171,
               174, 325
newton, N, 65, 70
Newtonian mechanics, 385
Newton's first law, 66, 69
Newton's law of gravitation, 241, 253
Newton's rings, 348
Newton's second law, 66, 70, 76, 175 transfer,                                142
Newton's third law, 65, 66, 77, 79 quantum electrodynamics, 386
Nicol, 376 quantum mechanics, 84, 396, 413
node, 226 quantum physics, 384, 386
Noether, 19, 122, 171 quarks, 423
noise, 230 quarter-wave plate, 371, 375
nonbonding orbital, 408 R branch, 184
nonconductor, 254 R, gas constant, 7, 121, 193
non-ideal gas, 195
normal mode, 209, 216
nuclear energy, 120
nucleon, 413
nucleus, 394, 412

ω, omega, 97, 104, 117, 119, 170,      
                210
open pipe, 232
operational definition, 10, 12, 42, 80
opposing force, 150   
optic axis, 325, 329
optical fiber, 354
orbit, 392
orbital, 392, 400
organ pipe, 230
oscillations, 209
oscillatory motion, 118
overtone, 228
oxidation, 284
P branch, 184
p , magnetic dipole moment, 287M

p, momentum, 75
pair production, 414
parabola, 173
parallel plate capacitor, 266
paramagnetism, 300
partial derivative, 117
particle, 114
particle, physical, 114
particle, point, 114
Pascal's law, 190
Pascal's vases, 191
path, 4, 6, 151
Pauli, 412, 414
Pauli exclusion principle, 424
pendulum, 179
pendulum frequency, 210
percussion instruments, 234
period, 209, 211, 212
permeability constant, 300
permeability of vacuum, 290
permittivity, 255, 291
phase shift, 363
phase speed, 209, 210, 219, 328,        
                    347
phasors, 311, 320
phlogiston, 123
photoelectric effect, 124, 381
photon, 116, 125
physical particle, 4, 33, 77, 114, 127
                          135, 138
physical pendulum, 209, 214
physics, 9, 11
Piaget, 23, 40
piano keyboard, 229
piccolo, 233
pill box, 265
pin-hole camera, 340
pitch, 228
Planck, 124, 372, 380
Planck's constant, 82

pressure, 189
principal quantum number, n, 395
principal ray, 325, 332
principal series, 393
principle of least action, 386
principle of relativity, 12
prism, 359
probability, 10, 147, 152, 157
probability principle, 16
process, 4, 6
project-based learning, 4
prolate rotor, 183
proper length, 89
proper mass, 82
proper time, 89
proportionality, 31
proton, 412
Ptolemy, 327, 346
pump, heat, 158
Q branch, 184
q , magnetic dipole moment, 287M

q , 153max

q, charge, 255
Q, thermal energy transfer, 142
q, infinitesimal thermal energy

r, parameter, 202
R, resistance, 280
rad = radian, 97
radial acceleration, 96, 98
radial velocity, 96
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radian, 95, 97 Schuster, 411 surface charge density, 265
radiation, 144, 363 Schwarz inequality, 20 surface tension, 195
radioactivity, 421 Schwinger, 387 surroundings, 4, 6, 113, 152
radius vector, 95, 97 second law of thermodynamics, 17, symmetric rotor, 183
rainbow, 366                      155, 157, 158, 161 synchrotron, 425
ram pressure, 204 second law, Newton, 86, 70, 76 system, 4, 5, 113, 152
random, 149 second moment, 101 T, temperature, 121
randomness, 157 second-law integral, 139
range of a force, 424 selection rules, 402, 423
Rankine, 115 self inductance, 303
rate of motion, 40 sharp series, 392, 393
ratio, 41 shell model, 415
ray optics, 325 SHO, 228
Rayleigh, 358 shock, 317
Rayleigh limit, 361 shunt, 314
Rayleigh-Jeans law, 124, 371, 378 σ, conductivity, 279
reactance, 318
reaction, 78
reaction force, 181
real image, 325, 334
recorder, 233
rectifier, 307
reduction, 284
reflectance, 354
reflection, 224, 326
reflection of sound, 235
refraction, 346
refraction of sound, 236
refractive index, 325
Reines, 414
relative motion, 14, 289
relativity, 57, 65, 69, 84, 124, 412
relativity and magnetic fields, 296
relativity principle, 12
Renner, 24
resinous, 255
resistance, 280
resistance, resistors in parallel, 281
resistance, resistors in series, 280
resistance, T dependence, 280
resistivity, 279
resistor, 285
resolution, 359
resolution limit, 360
resolving power, 346, 259
resonance, 216, 321
rest mass, 82
reversibility, 150
Reynolds number, 206
ρ, resistivity, 279
right-hand rule, 95, 170, 185, 291, 
                         352
river-flow model, 276
Rømer, 57
rotation, 169
rotation of plane of polarization, 376
rotational dynamics, 169
rotational energy, 113, 117, 120, 159
rotations, 397
rotation-vibration spectra, 399
Rumford, 123
Rutherford, 394, 412
S, magnetic pole, 287
scalar field, 242
scalar product, 96
Schroedinger, 84, 372, 413

σ, Stefan-Boltzmann constant, 352
σ, surface charge density, 265
simple harmonic motion, 210, 228 thermal energy, 111, 122, 141, 149,
simple pendulum, 211                            159, 195
simultaneity, 57 thermal energy transfer, Q, 141, 152
SLI, 139
slide-wire potentiometer, 315
Snell, 328
Snell's law, 328, 347
solenoid, 293
solid, 190
Sommerfeld, 395, 412
sound, 209, 210, 227
sound level, 237
sounding board, 234
space-time, 129
specific heat; see heat capacity, 143
spectroscopy, 391
specular reflection, 354
speed, 5, 39, 68
speed at a point, 49
speed of a wave, 220
speed of light, 84, 291, 326
speed of sound, 221, 235
spherical aberration, 326, 341
spherical rotor, 185
spin, 373, 395, 412, 422
spinorbital, 400
spontaneous emission, 383
spread function, 150
spring constant, 117
square well, 416
standing wave, 226, 227
state, 4, 5, 15, 34, 200
state function, 151, 276, 282, 305
state of motion, 34
state variable, 34
static discharge, 263
static pressure, 204
steam engine, 124
Stefan-Boltzmann law, 352
Stoney, 393, 411
stops, 233
strain, 115
stray light, 354
string instruments, 234
strong force, 414
subsonic wave, 228
superferromagnetism, 299
superposition of fields, 248, 263

T, tesla, 288
tangential acceleration, 96, 98
tangential velocity, 96
tau particle, 422
τ, torque, 100
telescope, 337, 339
temperature, 119, 122, 131, 141, 155
tempered scale, 230
terminology, 5
tesla, 288
Tesla, 288

thermalized neutron, 418
thermodynamics, 132

, 119
thin lens, 329
third law of thermodynamics, 156
third law, Newton, 65, 66, 77, 79
Thomson, J.J., 372, 393, 411
Thomson, W. (see Kelvin), 123, 198
three-phase current, 315
timbre, 228
time, 151
time dilation, 87
Tomonaga, 387
top, 183
torque, 94, 95, 97, 214, 292
Torricelli, 349
tortoise, 51
total internal reflection, 346, 354
transfer of energy, 131
transfer of thermal energy, 131
transformer, 312
translational energy, 120
transverse waves, 209, 220
traveling wave, 226
triboelectricity, 267
trumpet, 234
tunneling, 416
twist, 100
typography, 7
U, electrostatic potential energy, 254
Uhlenbeck, 412
ultrasonic wave, 228
ultraviolet catastrophe, 379
uncertainty, 20, 83, 217
uncertainty principle, 9, 15, 413, 414
unit vector, 6, 97
units, 81
v , drift speed, 276d

V , voltage across inductor, 304L

V, electrostatic potential, 254

v, phase speed, 328
V, potential energy, 7, 133
V, volume, 7
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vacuum ultraviolet, 404
valence electron, 276
Van de Graaff, 425
Van de Graaff generator, 267
van der Waals, 195
variable, 4, 6
variation principle, 409
vector, 7, 111
vector field, 241, 243, 256
vector product, 96
vector, unit, 6
velocity, 65
Venn, 24
vibrational energy, 118, 120, 159
violin, 234
virial theorem, 172, 226, 407
virtual image, 325, 334
vis mortua, 112
vis viva, 112
vis viva, latent, 115
viscosity, 204, 205
vision, 342, 364
visual recognition, 368
vitreous, 255
virtual photon, 424
volt, 254, 260
Volta, 314
voltage, 260, 276, 306
voltaic pile, 314
voltmeter, 314
volume, 155, 191, 195
volume of sound, 237
von Laue, 405
w , 153min

w , 153rev

w, infinitesimal work, 135
warm, 143
warming, 418
Watt, 159
wave mechanics, 84, 396, 413
wave speed, 222
wave train, 209, 218
wavelength, 209, 218
wavenumber, 209, 218
wave-particle duality, 371
waves, 209, 218
Wb, weber, 294
weak force, 414
Weber, 294
weber, 294
weight, 65, 71, 191
Wien's law, 380
woodwinds, 233
work, 131, 133, 140, 164, 245, 257, 
                       305
work function, 381
X, mole fraction, 155i

Young, 112, 346, 357. 362, 372, 385
Young's modulus, 221
Z, impedance, 319
Zeno, 51
zero entropy, 156
zero-point energy, 217
zone plate, 351


