Index

INDEX

A

absolute pressure, 704, 737
acceleration due to gravity, 137,
146

acceleration vector, 166, 195
accuracy, 28, 35
action-at-a-distance force, 673,
681

air resistance, 137

airbag, 405

amplitude, 797

amplitude (A), 751, 785
Andromeda galaxy, 640

angle between two vectors, 80
angular acceleration, 480, 529
angular frequency, 185, 195,
804

angular momentum, 555, 576
angular position, 476, 529
angular velocity, 477, 529
anticommutative property, 83,
91

antinode, 831, 838

antiparallel, 46

antiparallel vectors, 91
aphelion, 661, 681

apparent weight, 644, 681
Archimedes, 714

Archimedes’ principle, 714, 737
artificial joint, 284

associative, 50, 91
atmospheric pressure, 698, 704
Atwood machine, 275

average acceleration, 117, 146
average power, 346, 349
average speed, 113, 146
average velocity, 108, 146

B

banked curve, 296, 311

bar graphs of total energy, 374
barometer, 705

Barringer Crater, 402

base quantities, 15

base quantity, 35

base unit, 15, 35

beat frequency, 886, 899
beats, 886, 899

Bell, 868

Bernoulli, 722

Bernoulli's equation, 722, 737
Bernoulli's principle, 724, 737
black hole, 675, 681
boomerang, 504

bow wake, 898, 899
Brahe, 636

breaking stress (ultimate
stress), 622

Brownian motion, 161
bulk modulus, 610, 622, 866
bulk strain, 609, 622
bulk stress, 609, 622
bungee cord, 353
bungee jumper, 366
buoyant force, 713, 737

C

Cavendish, 637

center of gravity, 590, 622
center of mass, 444, 461
centrifugal force, 299
centrifuge, 300

centripetal acceleration, 183,
195, 293, 493

centripetal force, 293, 311
Cerenkov radiation, 898
chemical energy, 382

closed system, 417, 461
coefficient of kinetic friction, 283
coefficient of static friction, 283
coefficient of viscosity, 730
commutative, 50, 91
component form of a vector, 91
compressibility, 616, 622
compressions, 854
compressive strain, 622
compressive stress, 609, 622
conservative force, 368, 386
conserved quantity, 372, 386
constructive interference, 823,
838

contact forces, 211
conversion factor, 20, 35
coordinate system, 57
Copernicus, 636

Coriolis force, 301, 311
corkscrew right-hand rule, 83,
91

critically damped, 779, 785
cross product, 82, 91

Curie, 13

D

damped harmonic motion, 777
dark matter, 679

decibels, 868

deformation, 609

density, 694, 737

derived quantity, 15, 35
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derived units, 15, 35
destructive interference, 823,
838

deuteron, 427

difference of two vectors, 50, 91
dimension, 22, 35
dimensionally consistent, 23, 35
dimensionless, 22, 35

direction angle, 60, 91
discrepancy, 29, 35
displacement, 45, 91, 106, 146
displacement vector, 159, 195
distance traveled, 108, 146
distributive, 50, 91

Doppler effect, 888, 899
Doppler shift, 888, 899

dot product, 78, 91

drag coefficient, 303

drag force, 270, 302, 311
dynamics, 208, 252

E

Einstein, 672

elapsed time, 108, 146
elastic, 426, 461, 609, 619, 622
elastic limit, 619, 622

elastic modulus, 622

elastic potential energy, 364,
760, 785

elastic property, 857
Electrical energy, 382
Electromagnetic waves, 797
elevator, 271

energy conservation, 372, 386
English units, 15, 35
entrainment, 725

equal vectors, 69, 91
equation of continuity, 719
equilibrium, 215, 588, 622
equilibrium point, 379, 386
equilibrium position, 752, 785
escape velocity, 650, 681
estimation, 25, 35

event horizon, 675, 681
exact differential, 369, 386
explosion, 426, 461

external force, 209, 252, 441,
461

=
Fermi, 13

fictitious forces, 246

field forces, 211

first equilibrium condition, 622
fixed boundary condition, 819,
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838

flow rate, 718, 737

fluids, 692, 737

flywheel, 499

force, 209, 252

force constant (k), 752, 785
fossil fuels, 384

frame of reference, 106

free boundary condition, 819,
838

free fall, 137, 146, 228, 252
free-body diagram, 209, 252,
266

frequency, 857

frequency (f), 751, 785
friction, 281, 311
fundamental, 879, 899
fundamental frequency, 833,
838

G

Galileo, 136, 636

Gases, 692

gauge pressure, 704, 737
Geiger, 432
geosynchronous, 686
geothermal, 384
gravitational field, 644, 681
gravitational potential energy,
362

gravitational torque, 590, 622
gravitationally bound, 651, 681
gyroscope, 571

H

Halley, 666

Halley’'s comet, 666
harmonics, 879, 899

Hearing, 854

hearing, 899

helicopter, 503

heterogeneous substance, 696
Hohmann transfer, 663
homogeneous substance, 696
Hooke's law, 252, 335, 751
hydraulic jack, 710, 737
hydraulics, 708

Hydropower, 384

hydrostatic equilibrium, 708, 737

|

I-beams, 614

ideal banking, 296, 311

ideal fluid, 717, 737

impulse, 400, 461
impulse-momentum theorem,
407, 461

inclined plane, 286

inelastic, 426, 461

inertia, 214, 252

inertial force, 299, 311

inertial property, 857

inertial reference frame, 214,
252

instantaneous acceleration, 119,
146

instantaneous angular
acceleration, 480, 529
instantaneous angular velocity,
477, 529

instantaneous power, 346
instantaneous speed, 113, 146
instantaneous velocity, 111, 146
intensity (/), 818, 838
interference, 821, 838

internal force, 441, 461
International Space Station,
643, 655

lo, 671

iPhone, 409

J
joule, 329

K

Kepler, 636

Kepler’s first law, 660, 681
Kepler’s second law, 664, 681
Kepler’s third law, 665, 681
kilogram, 17, 35

kinematics, 105, 146, 277
kinematics of rotational motion,
486, 529

kinetic energy, 338, 349
kinetic friction, 282, 311

L

laminar flow, 718, 737

law, 14, 35

law of conservation of angular
momentum, 565, 576

Law of Conservation of
Momentum, 417, 461

law of inertia, 214, 252
Lennard-Jones 6-12 potential,
764

lever arm, 515, 529

limit, 620

linear mass density, 451, 461,
507, 529

linear wave equation, 808, 838
linearity limit (proportionality
limit), 622

Liquids, 692
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longitudinal wave, 798, 838
loop-the-loop, 343
loudness, 871, 899

M

Mach number, 895
magnitude, 45, 91
manometer, 705

Mars Climate Orbiter, 22
Marsden, 432

mass flow rate, 721
mass-spring system, 365
Matter waves, 797
mechanical energy, 372, 386
mechanical wave, 796, 838
medium, 796

meter, 17, 35

method of adding percents, 30,
35

metric system, 18, 35
Milky Way, 8, 640

model, 13, 35

modulus, 609

Molniya orbit, 581

moment of inertia, 499, 529
momentum, 226, 398, 461

N

natural angular frequency, 778,
785

neap tide, 668, 681

net external force, 212, 252

net work, 341, 349

neutron star, 677, 681

Newton, 208, 636

newton, 211, 252

Newton’s first law, 213
Newton'’s first law of motion, 252
Newton’s law of gravitation, 681
Newton’s laws of motion, 266
Newton’s second law, 219
Newton’s second law for
rotation, 520, 529

Newton’s second law of motion,
252

Newton'’s third law, 229
Newton'’s third law of motion,
252

node, 831, 838

noise reduction, 877
non-conservative force, 386
Non-conservative forces, 368
Non-Euclidean geometry, 674
non-Euclidean geometry, 681
non-renewable, 383, 386
noninertial frame of reference,
299, 311
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normal force, 237, 252, 271
normal mode, 833, 838
normal pressure, 616, 622
notes, 871, 899

Nuclear energy, 382

null vector, 69, 91

o)

orbital period, 653, 681
orbital speed, 653, 681
order of magnitude, 10, 35
orthogonal vectors, 46, 91
oscillation, 751, 785
overdamped, 779, 785
overtone, 833, 838
overtones, 879, 899

P
parallel axis, 508, 529

parallel vectors, 46, 91
parallel-axis theorem, 508, 529
parallelogram rule, 91

particle acceleration, 270
particle equilibrium, 268
pascal, 707

pascal (Pa), 622

Pascal’s principle, 708, 737
pendulum bob, 770

percent uncertainty, 30, 35
perfectly inelastic, 426, 461
perihelion, 661, 681

period (T), 750, 785

periodic driving force, 780
periodic motion, 750, 785
phase of the wave, 805

phase shift, 755, 785, 826
phases of matter, 692

Philae, 423

phon, 872, 899

physical pendulum, 772, 785
physical quantity, 15, 35
physics, 8, 35

pitch, 871, 899

pivot point, 589

plasma, 693

plastic behavior, 620, 622
Poiseuille, 732

Poiseuille’s law, 732, 737
Poiseuille’s law for resistance,
732, 737

polar coordinate system, 64, 91
polar coordinates, 64, 91
position, 106, 146

position vector, 158, 195
potential energy, 360, 386
potential energy diagram, 377,
386

potential energy difference, 360,
386

power, 346, 349

power of a mechanical wave,
817

Prandtl tube, 726

precession, 571, 576
precision, 28, 35

pressure, 615, 622, 697, 737
principle of equivalence, 673,
681

principle of superposition., 809
projectile motion, 172, 195
proportionality, 620

Ptolemy, 636

pulsar, 580

pulse, 802, 838

R

radial coordinate, 64, 91
radiant energy, 382

range, 178, 195

rarefactions, 854

red shift, 895

reference frame, 189, 195
relative velocity, 190, 195
renewable, 383, 386
resonance, 781, 785, 829, 837
Resonance, 878

resonant cavities, 883
restoring force, 210, 763, 785
resultant vector, 49, 91
Reynolds number, 735, 737
right-hand rule, 478

rigid body, 475

rocket equation, 458, 461
rolling motion, 546, 576
rotational dynamics, 520, 529
rotational kinetic energy, 498,
529

rotational work, 524, 529
Rutherford, 432

S

scalar, 44, 91

scalar component, 58, 91
scalar equation, 48, 91
scalar product, 78, 91

scalar quantity, 44, 91
Schwarzschild, 675
Schwarzschild radius, 676, 681
seatbelt, 405

second, 16, 35

second equilibrium condition,
622

Seismic waves, 864
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shear, 609

shear modulus, 610, 622
shear strain, 622

shear stress, 289, 609, 622
shock wave, 897, 899

Sl units, 15, 35

significant figures, 31, 35
simple harmonic motion (SHM),
751, 785

simple harmonic oscillator, 751,
760, 785

simple pendulum, 770, 785
solar power, 384

solids, 692

sonic boom, 897, 899

sound, 854, 899

sound intensity level, 868, 899
sound pressure level, 871, 899
space-time, 673, 681

specific gravity, 696, 737
spring tide, 668, 681

Stability, 763

stable equilibrium point, 763,
785

standing wave, 828, 838
standing waves, 878

static equilibrium, 588, 622
static fluid, 700

static friction, 282, 311

strain, 609, 609, 622

stress, 622

stress-strain diagram, 620, 622
superposition, 822, 838
surface mass density, 509, 529
system, 417, 461

T
tail-to-head geometric
construction, 54, 91

tangential acceleration, 187,
195, 493

tangential velocity, 769

tensile strain, 609, 622

tensile stress, 609, 622
tension, 240, 252

terminal velocity, 305, 311

the component form of a vector,
58

the parallelogram rule, 53
theory, 14, 36

theory of general relativity, 673,
681

thermal energy, 382

thrust, 230, 252

tidal force, 667, 682

timbre, 871, 899
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time of flight, 178, 195 wave function, 802, 838

torque, 513, 529 wave number, 804, 838
torr,, 708 wave speed, 798, 838
Torricelli, 706 wave velocity, 798, 838
torsion constant, 775 wavelength, 797, 838, 856
torsional pendulum, 775, 785 weight, 227, 252

total acceleration, 187, 195 Wheeler, 675

total displacement, 107, 146 Whirlpool Galaxy, 8

total linear acceleration, 494, Wind power, 384

529 wind tunnel, 303
trajectory, 171, 178, 195 woofer, 863

transducer, 867, 899 work, 328, 349

transverse wave, 798, 838 work done by a force, 349
tubes with anti-symmetrical work-energy theorem, 342, 349
boundary conditions, 881 work-energy theorem for
tubes with symmetrical rotation, 529

boundary conditions, 881

tuned-mass damper, 749 Y

tuning fork, 878 Young'’s modulus, 610, 622, 857

turbulence, 728, 737

turbulent flow, 718, 737

turning point, 379, 386

turning points, 763

tweeter, 863

two-body pursuit problem, 134,
146

two-body pursuit problems, 124

U

ultimate stress, 620
uncertainty, 29, 36
underdamped, 779, 785
uniform circular motion, 766
unit vector, 50, 91

Unit vectors of the axes, 58
unit vectors of the axes, 91
units, 15, 36

universal gravitational constant,
637, 682

\"/

vector, 91

vector components, 57, 91
vector equation, 48, 92
vector product, 82, 92
vector quantities, 44
vector quantity, 92
vector sum, 49, 92
vectors, 44

velocity vector, 162, 195
Venturi, 741

viscosity, 717, 737
volume strain, 609
volume stress, 609

W
wave, 796, 838
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