Absolute index of refraction,
140
Accelerating anode, 202
Acceleration
defined, 23
uniform, 23
from a graph, 24-25
equations, 25
due to gravity, 26
uniform circular motion and,
28
Accelerators, 241-242; linear,

Accuracy of measurement, 2-3
Action, defined, 38
Addition, 3, 5, 6; of vectors, 11,
19, 20
Adhesion, defined, 37
Alpha emission, radioactive de-
cay involving, 253-254
Alpha particles, scattering, 229
Alpha “rays,” 228
Alternating current (AC), 209;
defined, 208
Ammeters, 172, 176, 208
Ampere, 172; defined, 187-188
Amplitude, 98, 99; defined, 93
Angle
of incidence, 106, 135, 141
of reflection, 106, 135
of refraction, 108, 141
of deflection, 122
critical, 141
Antinodal lines, 115, 116, 120,
122
Antinodes, 113; defined, 112
Arithmetical operations: with
significant figures, 3; per-
forming a series of, 3; with
powers of 10, 5-6
Artificial radioactivity, 256257
Atom, 228-240
defined, 175
Rutherford, 230-233
Bohr model, 234-238

Index

Franck-Hertz experiment,
236-237
Atomic bomb., See
bomb”

Atomic mass number, 245
Atomic mass unit, 244
Atomic number, 175, 230, 231
Average speed, defined, 20

“Nuclear

Balmer series of frequencies,

Band spectrum, 129

Batteries, 167; defined, 167; di-
rection of current in, 173

Beams, electron, 202

Becquerel, Henri, 228

Beta emission, radioactive de-
cay involving, 254-255

Beta “'rays,” 228

Binding energy, 247-248; calcu-
lating, 248-249

Black body radiation, 217

Bohr, Niels, 234-235

Boiling point, 68, 79, 80

Boiling water reactor, 260

Bombs, nuclear, 259

Bonds, chemical, 83; defined, 37

Boyle's Law, 77

Broglie, Louis de, 224

Cancellation of units, 7

Cathode, 174

Cathode-ray oscilloscope, 202—
203

Cathode rays, 174

Cell, dry, current in a, 175-177

Celsius (centigrade) scale, 68;
and Kelvin scale, 79-80

Centimeter, defined, 17

Centrifugal force, 52-53

Centripetal force, 52

Chadwick, Sir James, 243, 246

Chain reaction, 258-25%
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Charge, electric. See “Electric
charge”
Chemical bonds, 83; defined, 37
Chemical energy, 63, 67
Circuits
metallic, current in, 177-178
heat production in, 180-181
parallel, 181-182
series, 183
Cloud chamber, 244
Coherent waves, 130
Cohesion, 82; defined, 37
Combining units, 6-7
Components of vectors, 12-14;
analysis of, 41-43
Compton, Arthur, 223
Compton effect, 223-224
Condensation zone, 97-98
Conductor(s)
defined, 154
charged, electric fields
around, 163-165
potential and, 167
plasma as, 176
resistance and, 178
Conservation: of momentum,
54-55; of energy, 65-67; of
charge, 154
Constant-volume gas thermom-
aeter, 77-79, 80
Constructive interference, 111,
112, 115, 126
Continuous spectrum, 129
Continuous waves, 130
Control rods (nuclear reactor),
260
Convergent rays, 134
Converging lens, 143-146; im-
age formation by a, 145—
146
Conversion of units, 8
Coulombs: electric charge meas-
ured in, 1, 172; defined, 188
Coulomb’s Law, 159-160, 230,
235; calculations, 160-161
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Critical angle, 141
Curie, Marie, 228
Current, electric, 172-186
defined, 172, 200
in a dry cell, 175-176
conditions for establishing a,
176
measurement of, 176
in metallic circuits, 177-178
parallel circuits, 181-182
series circuils, 183
loop, 190-191, 193-194
magnetic field around, 192—
193
saturation, 202
induced, 208, 209-210
alternating, 208, 209
direct, 209
Cutoff potential, 222
Cyclotron, 242

Dalton, John, 228

Dark-line spectrum, 233, 236

Deceleration , 23

Dees, 242

Deflection, angle of, 122

Density: oplical, 140; magnetic
flux, 188, 193, 194

Destructive interference, 111,
112, 115, 126

Detectors, particle, 242-244

Diagram, ray, 146

Diamagnetic materials, 194

Diffraction, of waves, 109-111,
119, 120, 215

Diffraction grating, measuring
wavelengths by a, 120, 122

Diffuse reflection, 136

Digits, significant, 2-3

Diode, 201-202; defined, 201;
controlling the flow, 202;
saturation current for, 202

Dipole, 105

Direct current (DC), 209

Direct proportionality, 9-10

Direct relationships, 9-10

Dispersion: of waves, 104; of
light waves, 142-143

Displacement, defined, 17

Divergent rays, 134, 135

Diverging lens, 144, 145, 147

Division, 3, 6, 7

Domains, 195, 197; ferromag-
netie, 196

Doppler effect, 104-105; elec-
tromagnetic waves and,
131

Dry cell, current in a, 175-176

Dynamics, 48-61; defined, 33

Einstein, Albert, 72, 219, 222,
223, 248

Electric charge
measured in coulombs, 1,
172
static, 153-171
defined, 153, 154
like, 153
unlike, 153
positive, 154
negative, 154, 155
Law of Conservation of, 154
properties of, 154
conductors, 154
insulators, 154
eleclroscopes and, 155-158,
159
moving, 172-173
on a single electron (value
of), 175
force on a moving, 200
Electric current. See **Current,
electric”
Electric energy, 63, 67; changes
in, 178-180
Electric field lines, 162, 163
Electric fields, 161-165, 211;
around charged conduc-
tors, 163-165; potential
differences, 165-167; po-
tential and, 168
Electric force, defined, 37, 153
Electric potential energy, 165
Electric power, 179-180; de-
fined, 179
Electricity: defined, 37-38;
static, 153-171
Electrodes, 173-174
Electrolysis, 179
Electromagnetic force, 37-38
Electromagnetic induction,
205-206
Electromagnetic interactions,
200-214.
Electromagnetic spectram, 130
Electromagnetic waves, 129-
131, 211-212; properties of,
130-131; Doppler effect
and, 131; speed of, 216
Electron, 173-176, 179; charge
on (value of), 175; free,
175, 177, 201
Electron beams, 202
Electron (current) flow, 189
Electron energy, 83
Electron kinetic energy, 221-
222
Electron-volt, 222
Electroscopes, 155-158, 243;
charging, by conduction,
157; use in determining
sign of charge on an object,
157-158; charging, by in-
duetion, 159
Electrostatic constant of free
space, 160, 161

Electrostatic force, defined, 37
Electrostatic induction, 158—
159
Emission, thermionje, 201-202
Energy, 62-75
work and, 62-63
defined, 63
units of measurement of, 63
forms of, 63, 83
canservation of, 6567
mass, 71-72
quantitative relationship be-
tween mass and, 72
transfer of, 90-91
photoelectric, caleulating, 222
binding, 247-249
ionization, 247
escape, 248
See also “Flectric energy’;
“Internal energy”; “Ki-
netic energy’’; “'Potential
energy”
Equilibrium, defined, 33
Equilibrium rule, 39, 40
Escape energy, 248
Explosions, 63; defined, 55

Ferromagnetic substances, 195—
196
Fields, See “Electric fields”;
“Gravitational field”;
“Magnetic ficlds”
Figures, significant, arithmeti-
cal operations with, 3
Filament (diode), 201-202
Films, thin, light effect pro-
duced by, 125-127
Finger rules, 189, 192
Fission, nuclear, 257-258
Flux, magnetic, 193
Focal length of lens, 145
Foot-pound, 57
Force(s), 33—47
defined, 33
nature of, 33
kinds of, 33
gravitational, 33-37
electromagnetic, 37-38
electrie, 37, 153
magnetic, 37, 187
molecular, 37-38
cohesion, 37
adhesion, 37
elasticity, 37-38
nuclear, 38, 247
weak-interaction, 38
friction, 38
hydrostatic, 38
interaction of, 38-39
analysis of, 40-41
unbalanced, 48-49
units of, 49-50
centripetal, 52



Force(s) (continued)
centrifugal, 52-53
on a moving electric charge,
200
magnitude of, on a particle,
200-201
strong-interaction, 247
Franck, James, 236
Free electrons, 175, 177, 201
Free fall, 51; defined, 26
Freezing point, 68
Frequency: defined, 94; thresh-
old, 219
Friction, defined, 38
Functions, mathematical, 9-11;
defined, 9; direct relation-
ships, 9-10; inverse rela-
tionships, 10-11
Fusion: latent heat of, 85; nu-
clear, 249-250

Galvanometer, 191-192

(Gamma emission, 255

Gamma rays, 130, 228, 255

Gas(es): pressure and volume
of, 76—77; at constant vol-
ume, 77; spectra produced
by passing eleclric current
through, 128-129

Geiger counters, 243

Generator, 208-210; Van de
Graaff, 241
Graphs

of direct proportionality, 9
slope of, 9, 17
of inverse relationship, 10
acceleration from, 24-25
Gralting, diffraction, measuring
wavelengLhs by, 120, 122
Grating spectrometers, 143
Gravitation, universal, Law of,
33
Gravitational field,
weight and, 36
Gravitational force, 33-37; de-
fined, 33
Gravitational potential energy,
63-64, 67, 166
Gravity, acceleration due to, 26
Grid, defined, 202

161-162;

Half-life, 256
Hand rules, 189, 192
Heat
defined, 68, 83
mechanical equivalent of, 69
specific, 69-70, 83-84
internal energy and, 76-89
concept of, 83
production in electric cir-
cuits, 180
See also “Latent heat”
Hertz, Gustav, 236

Huygens, Christian, 215
Hydrogen spectrum, 233-234
Hydrostatic force, defined, 38

Ice, melting point of, 79
Ideal Gas Law, 80
Image
defined, 136
in a plane mirror, 136-137
virtual, 137, 148
real, 138, 146, 148
formation by a converging
lens. 145-146
calculating size and distance
of, 148
Impulse, defined, 53
In phase, 95, 97
Inch, defined, 17
Incidence, angle of, 106, 135,
141

Incident waves, 105, 114
Inclined plane, 43-44
Incoherent waves, 130
Index of refraction, 140
Induced currents, 208; direction
of, 209-210
Induced potential difference,
206-208; magnitude of the,
207
Induction
electrostatic,158-159
charging electroscopes by,
159
magnetic, 188, 197
electromagnetic, 205-206
in a loop, 206-208
by a permanent magnet, 210—
211
Inertial mass, 19
Infrared rays, 124
Infrared waves, 130
Instantaneous speed, defined,
2

Insulators, defined, 154
Interaction of forces, defined,
aa
Interference
with pulses, 111
construetive, 111, 112, 115,

destructive,
126
with periodic waves, 112
light waves and, 119, 120, 216
defined, 216
Internal energy, 63, 67, 68, 81,
82-83; heat and, 76-89
Inverse proportionality, 10
Inverse relationships, 10-11
Tonization, 242, 243, 244
Tonization chamber, 243
Tonization energy, 247
Tons, 176
Isotopes, 244

111, 112, 115,
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Joules: defined, 57; energy
measured by, 63

Kelvin degrees, temperature

measured in, 1
Kelvin scale, 68, 78-79; relation
between Celsius scale and,
79-80
Kilocalorie (Kcal), defined, 69
Kilograms: mass measured in,
1, 34; defined, 34
Kinematics, defined, 17
Kinetic energy, 63, 65, 67, 82,
83, 179; electron, 221-222
Kinetic molecular theory, §1-82

Laser, 131
Latent heat: of fusion, 85; of
yaporization, 85; calcula-
tions with, 85
Law(s)
of Universal Gravitation, 35
Newton’s Third Law of Mo-
tion, 38
Newlon's First Law of Mo-
tion, 39
Newton’s Second Law of Mo-
tion, 49
of Conservation of Energy,
65, 67
Boyle’s, 77
Ideal Gas, 80
Snell’s, 108-109, 138
of Conservation of Charge,
154
Coulomb’s, 159-161, 230, 235
Ohm’s, 178, 180, 182, 183
Lenz's, 210
Left-hand rule, 182, 200
Length, measured in meters, 1
Lens
defined, 143
converging, 143-146
diverging, 144, 145, 147
principal focus of, 145
focal length of, 145
Lenz's Law, 210
Light
speed of, 71-72, 216
theories of nature of, 119—
120, 215218
color of, wavelength and, 120
passing through a single slit,
124-125
effect produced by thin films,
125-127
visible, 130
reflection of, 135-136
refraction of, 138-139
Light energy, 67
Light quanta, 217
Light rays, 134-135
Light waves, 103, 104, 107, 119-
133, 215-216
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Light waves (conlinued)
Doppler effect and, 105
diffraction and, 119, 215
interference and, 119, 120
polarization of, 128, 216
properties of, 215-216

Like charges, 153

Line spectrum, 216

Linear accelerator, 241

Lines
antinodal, 115, 116, 120, 122
nedal, 116, 120
electric field, 162, 163
magnetic field, 192-193, 167

Longitudinal waves, 97-98, 103,

128
Loop, induction in a, 206-208
Loop current: in a magnetic
field, 190-191; magnetic
field around a, 193-194

Magnetic constantof freespace,
187
Magnetic field lines, 192-193,
197
Magnetic fields, 211
defined, 188
strength of, 188
direction of, 188-189
loop current in a, 190-191
around a current, 192-193
around a loop current, 103—
164
Magnetic flux, 193
Magnetic flux density, 188, 193,
194
Magnetic foree, 37; defined, 187
Magnetic induction, 188, 197
Magnetism, 187-199
Magnets, permanent. 196-197;
induction by, 210-211
Magnifying glass, 147
Mass
measured in kilograms, 1, 34
defined, 34
inertial, 49
quantitative relationship be-
tween energy and, 72
transfer of, 90
of particles, 204205
photon, 223
rest, 254
Mass deficit (nucleus), 248
Mass energy, 71-72
Mass-energy relationship, 223
Mathematical functions, 9-11;
defined, 9; direct relation-
ships, 9-10; inverse rela-
tionships, 10-11
Mathematics, physics and, 1-16
Matter, structure of, 175
Matter waves, 224
Measurement, 1-2
defined, 1

units of, 1-2

of temperature, 1, 68, 77-79

of time, 1, 17

of mass, 1, 34

of length, 1

of velocity, 2

accuracy of, 2-3

of energy, 63

of wavelengths, 120, 122

of electric current, 176

of potential difference, 192
Mechanical equivalent of heat,

69

Melting point, 79, 85
Mercury-glass thermometer, 68,

80
Meter(s): length measured in,
1; defined, 17

Metric system, distinguished
from MKS system, 2
Microscopes, resolution of, 125
Millikan, Robert A., 174, 205
Mirror: plane, image in a, 136—

137; concave, real image
in a, 138
MEKS (meter-kilogram-second)
system
defined, 1
distinguished {rom metric
system, 2
. advantage of, 8
unit of distance, 17
unit of time, 17
unit of mass, 34
unit of work, 57
unit of power, 71
unit of charge, 160
unit of magnetic flux density,
188
Moderator (nuclear reactor),
260
Molecular forces: defined, 37;
forms of, 37-38
Momentum
defined, 53
change of, 53, 54
conservation of, 54-55
of photon, 223
Monochromatic waves, 130
Motion, 17-32
with uniform speed, 18-19
uniform circular acceleration
and, 28
Newton’s Third Law of, 38
Newton’s Fitst Law of, 3%
Newton’s Second Law of, 49
Multiplication, 3; units com-
bined by, 6-7

Negative electric charge, 154,
155

Neutring, 255

Neutrons, 175, 245, 246

Newton, Isaac, 215; a newton,
Newton’s First Law of Motion,
39
Newton's Becond Law of Mo-
tion, 49
Newton’s Third Law of Motion,
38
Nodal lines, 116, 120
Nodes, 113; defined, 112
Nonpolarized waves, 130
Notation, scientific, 4-5, 6; de-
fined, 4
Nuclear bombs, 259
Nuclear fission, 257-258
Nuclear force, defined, 38, 247
Nuclear fusion, 249-250
Nuclear reactions, 246-247,
253-262
Nuclear reactors, 259-260
Nucleons, 253
Nucleus (nuclei), 175, 230, 241
252
size of, 231-232
measuring charge and mass
of, 244-245
composition of, 246
mass deficit of, 248

Ohm, 178

Ohm’s Law, 178, 180, 182, 183

One-dimensjonal waves, 103

Operations, arithmetical: with
significant figures, 3; per-
forming a series of, 3; with
powers of 10, 5-6

Optical density, 140

Optical instruments, resolution
of, 125

Oscilloscope, cathode-ray, 202—
203

Out of phase, 95, 97

Parallel circuits, 181-182
Parallel rays, 134, 135
Paramagnetic materials, 194,
Particle, magnitude of force on,
200-201; mass of, 204-205.
See also " Electrons,” " Pho-
tons”
Particle detectors, 242-244
Period, 92
Periodic waves, 92, 93
amplitude of, 93
wavelength of, 94
frequency of, 94
reflection of, 95-97
phenomena, 103-118
interference with, 112
Permanent magnets, 196-197;
creating new poles in, 197;
induction by, 210-211



Permeability, 194-196; expla-
nation of, 195-196
Phase, waves and, 95
Photoelectric effect, 216, 219,
222
Photoelectric energies,
lating, 222
Photoelectric equations, 219-
221; experimental test of,
220-221
Photographic plates, used to
record paths of nuclear
particles, 243
Photon, 217, 219; mass of, 223;
speed of, 223; momentum
of, 223
Physics: defined, 1; aim of, 1;
mathematics and, 1-16
Planck, Max, 217, 218, 219
Planck’s constant, 218, 234
Plane, inclined, 43-44
Plasma, 176
Plate (diode), 201-202
Plucked strings, 114
Polarity, 191
Polarization: of waves, 127,
216; of light waves, 128,
216; defined, 216
Polychromatic waves, 130
Positive electric charge, 154
Positrons, 256-257
Potential, 166-167; field and,
168
Potential difference, 165-167,
179, 222; constant, 175;
measurement of, 192; in-
duced, 206—208
Potential energy: gravitational,
63-64, 67, 166; spring, 63;
electric, 165
Power: defined, 71; MKS unit
of, 71; electric, 179-180
Powers of 10, arithmetical oper-
ations with, 5-6
Pressure, of gases, 76-77
Principal focus of lens, 145
Prism spectrometers, 143
Projectors, 146
Proportionality: direct, 9-10;
inverse, 10
Protons, 175, 244, 246
Pulley system, work in a, 56-57
Pulsed waves, 130
Pulse(s), 130
defined, 02
energy transferred by, 92
amplitude of a, 93
reflection and, 96
interference with, 111
Pythagorean theorem, 14

caleu-

Quantum Theory, 217

Radar, 131

Radiation, black body, 217
Radio waves, 103, 130
Radioactive decay: involving
alpha emission, 253-254;
involving beta emission,
254-255
Radioactivity, 228, 253; artifi-
cial, 256-257
Rarefaction zone, 97-98
Ray diagram, 146
Ray optics, 134-152
Rays
ultraviolet, 124, 130
gamma, 130, 228, 255
light, 134135
parallel, 134, 135
convergent, 134
divergent, 134, 135
cathode, 174
See also “X-rays”
Reaction: defined, 38; nuclear,
246-247, 253-266
Reactors, nuclear, 259-260;
boiling water, 260
Real image, 138, 146, 148
Red shift, 131
Reflection
of waves, 95-97, 105-107, 114
angle of, 106, 135
of light, 135-136
specular, 135
diffuse, 136
total internal, 141
Refraction
of waves, 107-108, 215
angle of, 108, 141
relative index of, 109
of light, 138-139
absolute index of, 140
Relationships: direct, 9-10; in-
verse, 10-11
Relative index of refraction, 109
Relativity, Theory of, 71
Resistance, 178
Resistivity, 177
Resistor, 178
Resolution of optical instru-
ments, 125
Rest mass, 254
Rest mass energy, 72
Ripple tank, 98, 103, 106, 112
Rule, equilibrium, 39, 40
Rutherford, Ernest, 229-231,
241
Rutherford atom, 230-233

Satellite, orbiting, determining
speed of, 131

Saturation current, 202

Scalar: defined, 2; work as a, 58

Scales, temperature: Centigrade
(Celsius), 68; Kelvin, 68,
78-79; relation between,
79-80
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SBcientific notation, 4-5, 6; de-
fined, 4
Scintillation, 229
Scintillation counter, 243
Seconds, time measured in, 1,
17
Series circuits, 183
Shunt, 191
Significant digits, 2-3; defined,
3; number of, 2-3
Significant figures, arithmetical
operations with, 3
Slope of graphs, 9, 17
Snell's Law, 108-109, 138
Solenoid, 190-191, 194, 210; de-
fined, 190
Sound waves, 97, 98, 103, 104,
107; diffraction and, 111
Space charge, 201, 202
Spark chamber, 244
Specific heat, 69-70, 83-84
Spectral lines, 235-236
Spectrometers, 122, 128; prism,
143; grating, 143
Spectrum
defined, 120
visible, 124
band, 129
continuous, 129
electromagnetic, 130
line, 216
dark-line, 233, 236
hydrogen, 233-234
Specular reflection, 135
Speed
defined, 17
uniform, motion with, 18-19
average, 20
inslantaneous, 22
of light, 71-72, 216
of waves, 93, 103-104
determining, of orbiting sat-
ellite, 131
of electromagnetic waves, 216
of photon, 223
Spring potential energy, 63
Standing waves, 112-113, 114,
115
Stlars, source of
about, 122
Static electricity, 153-171
Statics, defined, 33
Strings, plucked, 114
Strong-interaction force, 247
Subtraction, 3, 5, 6; of vectors,
12
Sunlight, 130
Superconducting wire, 177
Supersonic waves, 104
Synchroton, 242

information

Telescopes, resolution of, 125
Television picture tube, 203-
204
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Temperature

measurement of, 1, 68, 77-79

defined, 68

calculating changes in, 84

change of, problems involv-
ing change of phase and,
86

See also “'Scales, tempera-
ture”

Theory: of Relalivity, 71; ki-
netic  molecular, 81-82;
Quantum, 217

Thermionic emission, 201-202

Thermometer: mercury-glass,
68, 80; constant-volume
gas, 77-79, 80

Thomson, Joseph J., 174

Three-dimensional waves, 99—
100, 103, 107

Threshold frequency, 219

Time, measurement of, 1, 17

Time delay, lack of, 216-217

Torsional waves, 103

Total internal reflection, 141

Transuranium elements, 257

Transverse waves, 103; defined,
97; polarization of, 127,
128, 216

Triode, defined, 202

Triple point of water, 78, 79

Two-dimensional waves, 98-99,
103, 106

INDEX

Ultraviolet rays, 124, 130

Unbalanced forces, 48-49

Uniform circular motion, accel-
eration and, 28

Units: combining, 6-7; cancel-
lation of, 7; conversion of,

Universal Gravitation, Law of,
35

Unlike charges, 153

Van de Graaff generator, 241

Vaporization, latent heat of, 85
Variables, 9

Vectors
defined, 2
distinguished from scalars, 11
addition of, 11, 19, 20
subtraction of, 12
components of, 12-14
analysis of components, 41—
43
Velocity: measurement of, 2;
defined, 19; wave, 99
Virtual image, 137, 148
Visible light, 130
Visible spectrum, 124
Voltmeters, 166, 191, 205, 207,
208
Volts, potential difference meas-
ured in, 166
Volume, of gases, 76-77

Water
boiling point of, 68
freezing point of, 68
triple point of, 78, 79
waves, 98-99, 103, 107
Wave fronts, 99
Wave velocity, 99
Wavelengths: defined, 94; of
sound waves, 98; color of
light and, 120; measuring,

120, 122
Waves
defined, 90

energy transferred by, 90
amount of energy carried by,
93

speed of, 93, 103-104

phase and, 95

reflection of, 95-97, 105-107,
114

longitudinal, 97-99, 103, 128

transverse, 97, 103, 127, 128,
216

sound, 97, 98, 103, 104, 107,
111

two-dimensional, 98-99, 103,
106

water, 98-99, 103, 107
three-dimensional, 99-100,
103, 107
types of, 103
one-dimensional, 103
torsional, 103
radio, 103, 130
dispersion of, 104, 142-143
supersonic, 104
Doppler effect and, 104-105,
131
incident, 105, 114
refraction of, 107-108, 215
Snell’s Law and, 108-109
diffraction of, 109-111, 119,
120, 215
standing, 112-113, 114, 115
two point sources vibrating in
phase, 115-116
polarization of, 127, 130
electromagnetic, 129-131,
211-212
properties of, 130-131
shape of, 130
matter, 224
See also “'Light waves™;
“Periodic waves”
Weal-interaction force, defined,
38
Weber per square meter, 188
Weight: defined, 36; gravita-
tional field and, 36
‘Wire, superconducting, 177
Work
in a pulley system, 56-57
defined, 57
as a scalar, 58
energy and, 62-63
concept of, 83
Work function, 219

X-rays, 130

Zeros, 2, 3; significant, 2
Zones: condensation,
rarefaction, 97-98

97-98;
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