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UNIT CONVERSIONS

Length

1 in=2.540 cm

1cm=0.3937 in

1 ft=30.48 cm

I m=39.37in=3.281 ft

1 mi= 5280 ft=1.609 km

1 km=0.6214 mi
11ly=9.461x 10" m

Time
1yr=36524d=3.156x10"s
1d=24h=1440 min=8.640 X 10*s

Speed
1 mi/h = 1.467 ft/s
=1.609 km/h = 0.4470 m/s
1 km/h=0.2778 m/s
=0.6214 mi/h=0.9113 ft/s
1 ft/s =0.3048 m/s = 0.6818 mi/h
1 m/s = 3.281 ft/s = 3.600 km/h = 2.237 mi/h

Volume

1 L=1000 cm®= 10" m?
1cm?*=0.06102 in*=1mL=1x10"°m’
I'm*=1 x10%m’ =35.31 f’

1 gal=3.785L

Mass
1kg=1000g
1u=1.6605x107% kg

SI PREFIXES

Power Prefix Symbol
1012 tera T
10° giga G
10° mega M
10° kilo k
107! deci d
1072 centi €
1073 milli m
10-¢ micro p
102 nano n
10712 pico p
10-12 femto f

Force
1 N =0.2248 Ib (pound used as force unit)
1 Ib =4.448 N (pound used as force unit)

Energy

1J=0.7376 ft-1b=6.242 x 10" eV
1 ftlb=1.356J

1 cal=4.186]

1 Btu=10551J

1 kW-h=3.600 MJ
1eV=1.602x10"]J

Mass-Energy Equivalents
1 u=931.494 MeV/c?
=1.492 x 10710 J/c?

Power

1W=11J/s

1 hp =550 ftlb/s =745.7W
1 Btw/h=0.2931 W

Pressure

1 Pa=1N/m?>=1.450 x 10~ 1b/in?
1 atm=0.1013 MPa = 14.70 1b/in?
1 1b/in>=6.895 x 10° Pa

1 mm Hg=1.333 x 10° Pa

1 in Hg=3.386 x 10° Pa

Angle

1 rad = 57.30°
1°=0.01745 rad
360° =2z rad

1 rad/s =9.549 rpm
1 rpm = 0.1047 rad/s

SI DERIVED UNITS

Quantity Units Equivalents

Force newton N J/m kg m/s?
Energy joule i) N-m kg m?/s?
Power watt W J/s kg-m?/s*
Pressure pascal Pa N/m? kg/(m-s?)
Frequency hertz Hz cycle/s s

Electric charge coulomb C A-s

Electric potential volt A% J/C kg-m*(A-s?)
Electric resistance ohm Q V/A kg-m?/(A%s%)
Capacitance farad F C/v A?sY/(kg'm?)
Magnetic field tesla T N-s/(C'm)  kg/(A-s?)
Magnetic flux weber Wb T-m? kg-m%(A-s?)
Inductance henry H V-s/A kg-m?(A*s?)



USEFUL PHYSICAL DATA

Standard temperature (7 of STP)
Standard pressure (P of STP)
Water

Density (4°C)

Heat of fusion

Heat of vaporization

Specific heat capacity

Index of refraction
Speed of sound in air (20°C, 1 atm)
Speed of sound in air (at STP)
Density of dry air (at STP)
Molar mass of air
Molar volume of ideal gas (at STP)

ASTROPHYSICAL DATA

Mass

Mean radius

Mean density

Orbital period

Period of rotation

Surface temperature
Surface gravitational field
Mean distance from Earth

MATHEMATICAL REVIEW

Area of a circle of radius »
Circumference of a circle
Surface area of a sphere

Volume of a sphere

Area of a triangle

Surface area of right
circular cylinder of
radius 7 and height 4

Volume of the same cylinder

Pythagorean theorem
Trigonometric relations

Quadratic equation

Ifax*+bx+c=

0. x= b+ \b*>—4ac
L 2a

0°C=273.15K
1 atm =101.325 kPa

1.000 x 10° kg/m’
333.7 kl/kg

2256 k/kg

4.186 kl/(kg-K)
1.33

343 m/s

331 m/s

1.29 kg/m’

28.98 g/mol

2.241 x 1072 m*/mol

=

S 0O MNBND

Earth

5.974 x 10* kg
6.371 x 10°m
5.515 x 10° kg/m?
365.24d
23.9345h

288 K

9.80 N/kg

A=mr?
C=2nr
A=4nr?

Pr= émﬁ

A=1bh

A =2nrh + 2nr?
V=nr’h

Ac=a*+ b?
sin@=alc
cos =bl/c

a_sing

tan621) cos 0

THE GREEK ALPHABET

Alpha
Beta
Gamma
Delta
Epsilon
Zeta
Eta
Theta
Tota
Kappa
Lambda
Mu

AT OZNTOD W >

Moon

7.349 x 102 kg
1.737 x 10°m
3.350 x 10° kg/m?
27.3d

27.3d

125K -375K
1.62 N/kg
3.845x 10 m

WS~ IINM =R

Nu

Xi
Omicron
Pi

Rho
Sigma
Tau
Upsilon
Phi

Chi

Psi
Omega

DEXBS<AMTgOMmZ

Sun

1.987 x 10 kg
6.96 x 10 m
1.41 x 10* kg/m?

about 26 d
5800 K

274 N/kg
1.50 X 10" m

i
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Need more help with your math? Go to www.aleks.com for individualized, specific math help on just those math areas you
need to get through your physics course!



List of Selected Applications

Biology/Life Science

Number of cells in the body, Ex. 1.4
Tensile forces in the body, Sec. 2.6
Can the lion catch the buffalo?, Sec. 3.3
Energy conversion in animal jumping, Ex. 6.8
Energy transformation in jumping flea, Sec. 6.7
Conditions for equilibrium in the human body,
Sec. 8.5
Flexor versus extensor muscles, Sec. 8.5
Force to hold arm horizontal, Ex. 8.10
Forces on human spine during heavy lifting,
Sec. 8.5
Sphygmomanometer and blood pressure, Sec. 9.5
Specific gravity measurements in medicine, Sec. 9.6
Floating and sinking of fish and animals, Sec. 9.8
Speed of blood flow, Ex. 9.4
Plaque buildup and narrowed arteries, Ex. 9.3
Narrowing arteries and high blood pressure, Sec. 9.9
Arterial blockage, Ex. 9.7
How insects can walk on the surface of a pond,
Sec. 9.11
Surfactant in the lungs, Sec. 9.11
Lung pressure, Ex. 9.9
Compression of the femur, Ex. 10.2
Osteoporosis, Sec. 10.3
Size limitations on organisms, Sec. 10.3
Comparison of walking speeds for various creatures,
Sec. 10.10
Sensitivity of the human ear, Sec. 11.1
Sound waves from a songbird, Ex. 12.2
Human ear, Sec. 12.6
Echolocation by bats and dolphins, Sec. 12.9
Ultrasound and ultrasonic imaging, Sec. 12.9
Temperature conversion, Ex. 13.1
Warm-blooded vesus cold-blooded animals, Sec. 13.7
Diffusion of oxygen into blood capillaries, Ex. 13.9
Using ice to protect buds from freezing, Sec. 14.5
Temperature regulation in the human body, Sec. 14.7
Thermal radiation, Sec. 14.8
Thermal radiation from the human body, Ex. 14.14
Electrolocation in fish, Sec. 16.4
Electrocardiogram and electroencephalogram,
Sec. 17.2
Neuron capacitance, Ex. 17.11
Defibrillator, Ex. 17.12
RC circuits in neurons, Sec. 18.10
Defibrillator, Sec. 18.11
Magnetotactic bacteria, Sec. 19.1

Medical uses of cyclotrons, Sec. 19.3
Electromagnetic blood flowmeter, Sec. 19.5
Magnetic resonance imaging, Sec. 19.8
Magnetoencephalography, Sec. 20.3

~ Fluorescence, Sec. 22.3

Thermograms of the human body, Sec. 22.3

X-rays in medicine and dentistry, CAT scans, Sec. 22.3

Navigation of bees, Sec. 22.7

Iridescent color in butterfly wings, Sec. 23.4

Resolution of the human eye, Sec. 23.9

Positron emission tomography, Sec. 25.8

Electron microscopes, Sec. 26.3

Problems, (1) P:9, 11, 13, 17, 18, 21-25.(2) P:8,32,38. (3)
P:17,50. (4) P:6,7,46,47. (5) P:8,26,30. (6) P:14,32,39.
(7) CQ: 6;P:48. (8) CQ: 5,6,8;P:22-24,48,55,59,62;
MCAT: 16. (9)CQ: 4,6,7; P : 7,11,14,15,50,51.(10)
P:2,5,7-9,20,21,46.(11)CQ:6.(12)CQ:3;P:2,3,8,9,14,25,
28,29,32,34-36;R&S:8.(13)P:9,17,24,25,41,45,49,51,55,
56.(14)CQ:3;P:1,8,11,15,28,35-38,42,43,45-47.(15)
P:19-24,31,32.(16)P:10,28.(17)P:4,20,46,49,53-55,59.
(18)CQ:6-7;P:14,15,45,50,51,57.(19)P:14-18,34,41,50-
53,57.(20)P:12.(21)P:28.(22)P:10.(23)CQ:8;P:7,27,30,
31,34,43.(24)CQ:3.(25)CQ:1,10;P;35-37.(26)P:7,8.(27)
CQ:5-8;P:22,25,26,33,41,43,44.(28)R&S:14,15.

Chemistry

Collision between krypton atom and water molecule,
Ex. 7.9

Why reaction rates increase with temperature,
Sec. 13.7

Polarization of charge in water, Sec. 16.1

Current in neon signs and fluorescent lights,
Sec. 18.1

Spectroscopic analysis of elements, Sec. 25.6

Fluorescence, phosphorescence, and chemiluminescence,
Sec. 25.7

Electronic configurations of atoms, Sec. 25.7

Understanding the periodic table, Sec. 25.7

Lasers in medicine, Sec. 26.9

Radiocarbon dating, Sec. 27.4

Dating archaeological sites, Ex. 27.9

Biological effect of radiation, Ex. 27.5

Radioactive tracers in medical diagnosis, Sec. 27.5

Gamma knife radio surgery, Sec. 27.5

Radiation therapy, Sec. 27.5

Problems (13) CQ:7; P:15-21,33-39,42,43.(18)MC:1; P:4.
(19) P :16,17.(24) P:24,26. (25) P:3,6,21,27,34,41,44.



LIST OF SELECTED APPLICATIONS

(26)CQ:7-9;P:6,40.(27)P:2-9,13,17-23,27-32.(28)
R&S:6,9;MCAT:1,2,6-13.

Geology/Earth Science
Angular momentum of hurricanes and pulsars,
Sec. 8.8
Why ocean waves approach shore nearly head on,
Sec. 11.8
Resonance and damage caused by earthquakes,
Sec. 11.10
Ocean currents and global warming, Sec. 14.7
Global climate change, Sec. 14.8
Second law and evolution, Sec. 15.8
Second law and the “energy crisis,” Sec. 15.8
Electric potential energy in a thundercloud, Ex. 17.1
Thunderclouds and lightning, Sec. 17.6
Earth’s magnetic field, Sec. 19.1
Deflection of cosmic rays, Ex. 19.1
Intensity of sunlight reaching the Earth, Ex. 22.6
Colors of the sky during the day and at sunset,
Sec. 22.7
Cosmic rays, Ex. 24.2
Radioactive dating of geologic formations,
Sec. 27.4
Neutron activation analysis, Sec. 29.6, p. 1106
Problems (5) P:36.(8) CQ:11. (9) P:49. (11) CQ:5;P :40.
(12) P:4. (14) P:55. (15) MCAT:2-3. (16) P:41,43. (17)
CQ:10;P:42. (22) CQ:4,6;P:27,33.(27)P:36.

Astronomy/Space Science

Mars Climate Orbiter failure, Sec. 1.4

Why Voyager probes keep moving, Sec. 2.2
Orbiting satellite, Sec. 2.5

Circular orbits, Sec. 5.4

Kepler’s laws of planetary motion, Sec. 5.4

Speed of Hubble Telescope orbiting Earth, Ex. 5.6
Geostationary orbits, Sec. 5.4

Orbit of geostationary satellite, Ex. 5.7

Orbiting satellites, Ex. 5.8

Apparent weightlessness of orbiting astronauts, Sec. 5.7
Artificial gravity and the human body, Sec. 5.7
Elliptical orbits, Sec. 6.2

Orbital speed of Mercury, Ex. 6.4

Escape speed from Earth, Ex. 6.5

Center of mass of binary star system, Ex. 7.7
Motion of an exploding model rocket, Ex. 7.8
Orbital speed of Earth, Ex. 8.15

Composition of planetary atmospheres, Sec. 13.6
Temperature of the Sun, Ex. 14.13

Aurorae on Earth, Jupiter, and Saturn, Sec. 19.4
Cosmic microwave background radiation, Sec. 22.3
Light from a supernova, Ex. 22.2

Doppler radar and the expanding universe, Sec. 22.8
Telescopes, Sec. 22.8

Observing active galactic nuclei, Sec. 24.2

Aging of astronauts during space voyages, Ex. 24.1

Nuclear fusion in stars, Sec. 27.8

Problems (3) MC:4.(5) R&S:6. (6) P :22-26.(8)
CQ:9;P:45;R&S:15. (9) CQ:3. (11) P:1. (14) MC:1-2.
(15)R&S:2,5.(16)P:42.(21)R&S:3.(22)P:18,21,28.(23)
CQ:2;P:36;MCAT:3-6.(24)P:2,3,5,7-10,23,33-35,37,39.

Architecture

Cantilever building construction, Sec. 8.4

Strength of building materials, Sec. 10.3

Vibration of bridges and buildings, Sec. 10.10
Expansion joints in bridges and buildings, Sec. 13.3
Heat transfer through window glass, Ex. 14.10
Building heating systems, Sec. 14.7

Problems (10) CQ:3;P:1,42.(13) P:8.

Technology/Machines

Two-pulley system, Sec. 2.6

Catapults and projectile motion, Ex. 4.6

Products to protect the human body from injury,
Ex. 7.2

Safety features in a modern car, Sec. 7.3

Recoil of arifle, Sec. 7.4

Atwood’s machine, Ex. 8.2

Angular momentum of a gyroscope, Sec. 8.9

Hydraulic lifts, brakes, and controls, Sec. 9.3

Hydraulic lift, Ex. 9.1

Hot air balloons, Sec. 9.6

Venturi meter, Ex. 9.6

Sedimentation velocity and the centrifuge, Sec. 9.5

Operation of sonar and radar, Sec. 12.10

Bimetallic strip in a thermostat, Sec. 13.3

Volume expansion in thermometers, Sec. 13.3

Air temperature in car tires, Ex. 13.5

Heat engines, Sec. 15.5

Internal combustion engine, Sec. 15.5

Refrigerators and heat pumps, Sec. 15.6

Efficiency of an automobile engine, Ex. 15.7

Photocopiers and laser printers, Sec. 16.2

Cathode ray tube, Ex. 16.5

Oscilloscope, Sec. 16.5

Electrostatic shielding, Sec. 16.6

Electrostatic precipitator, Sec. 16.6

Lightning rods, Sec. 16.6

Battery-powered lantern, Ex. 17.3

van de Graaf generator, Sec. 17.2

Transmission of nerve impulses, Sec. 17.2

Computer keyboard, Ex. 17.9

Camera flash attachments, Sec. 17.5

Condenser microphone, Sec. 17.5

Oscilloscope, Sec. 17.5

Random-access memory (RAM) chips, Sec. 17.5

Resistance thermometer, Sec. 18.4

Battery connection in a flashlight, Sec. 18.6

Starting a car using flashlight batteries, Ex. 18.3

Resistive heating, Sec. 18.10

Electric fence, Sec. 18.11



LIST OF SELECTED APPLICATIONS

Household wiring, Sec. 18.11

Bubble chamber, Sec. 19.3

Mass spectrometer, Sec. 19.3

Cyclotrons, Ex. 19.4

Velocity selector, Sec. 19.5

Hall effect, Sec. 19.5

Electric motor, Sec. 19.7

Galvanometer, Sec. 19.7

Audio speakers, Sec. 19.7

Electromagnets, Sec. 19.10

Magnetic storage, Sec. 19.10

Electric generators, Sec. 20.2

DC generator, Sec. 20.2

Ground fault interrupter, Sec. 20.3

Moving coil microphone, Sec. 20.3

Back emf in a motor, Sec. 20.5

Transformers, Sec. 20.6

Distribution of electricity, Sec. 20.6

Eddy-current braking, Sec. 20.7

Induction stove, Sec. 20.7

Radio tuning circuit, Ex. 21.3

Laptop power supply, Ex. 21.5

Tuning circuits, Sec. 21.6

Rectifiers, Sec. 21.7

Crossover networks, Sec. 21.7

Electric dipole antenna, Ex. 22.1

Microwave ovens, Sec. 22.3

Liquid crystal displays, Sec. 22.7

Michelson interferometer, Sec. 23.3

Reading a compact disk (CD), Sec. 23.2

Interference microscope, Sec. 23.3

Antireflective coating, Sec. 23.4

CD tracking, Sec. 23.6

Diffraction and photolithography, Ex. 23.8

Spectroscopy, Sec. 23.6

Resolution of a laser printer, Ex. 23.10

X-ray diffraction, Sec. 23.10

Holography, Sec. 23.11

Photocells for sound tracks, burglar alarms, garage door
openers, Sec. 25.3

Diagnostic x-rays in medicine, Ex. 25.4

Quantum corral, Sec. 26.5

Lasers, Sec. 26.9

Scanning tunneling microscope, Sec. 26.10

Atomic clock, Sec. 26.10

Nuclear fission reactors, Sec. 27.7

Fusion reactors, Sec. 27.8

High-energy particle accelerators, Sec. 28.4

Problems (5) P:28,38,43-45;R&S:17.(6) P:13. (8) P:4,7,9,
16,30,38,42,48,50;R&S:14.(10) CQ:4;P: 17,19,22,38.
(12)P:9.(18) P:3,53. (19) CQ:3,7;P:29,30,47,54. (20)
CQ:1,4;MC:1,4;P:5-11,15-19,22. (21)CQ:1-9;MC:
1-5;P:1-5,13,20,29-33,35-47.(22)CQ:1,5;MC:4,
5;P:1-12,13-16,29,31,33,34,38.(23)CQ:4;P:1,6,7,22.(25)
P:9-11,38.(26)CQ:7;P:10.(27)CQ:7;P:4.(28)P:8,10.

Transportation

Acceleration of a sports car, Ex. 3.6

Braking a car, Ex. 3.6

Relative velocities for pilots and sailors, Sec. 3.5

Airplane flight in a wind, Ex. 3.10

Angular speed of a motorcycle wheel, Ex. 5.1

Banked roadways, Sec. 5.3

Banked and unbanked curves, Ex. 5.5

Banking angle of an airplane, Sec. 5.3

Circular motion of stunt pilot, Ex. 5.12

Power of a car climbing a hill, Ex. 6.10

Momentum of a moving car, Ex. 7.1

Force acting on a car passenger in a crash, Ex. 7.3

Jet, rocket, and airplane wings, Sec. 7.4

Collision at a highway entry ramp, Ex. 7.10

Torque on a spinning bicycle wheel, Ex. 8.3

How a ship can float, Sec. 9.6

Airplane wings and lift, Sec. 9.8

Shock absorbers in a car, Sec. 10.9

Shock wave of a supersonic plane, Sec. 12.8

Regenerative braking, Sec. 20.7

Bicycle generator, Ex. 20.2

Problems (3) P:8-10,14,15,22,23,35,36,38,39,41,47,53-55.
(4) P:3,5,10,35,38,42,43. (5) P:5,10,11,13,14,21,22,26,
41;R&S:4,14. (6) P:3,36,46. (7) P:36. (8) P:47;MCAT:5.
(9) CQ:6;P:5,6. (10) P:20,23. (13) P:10,21,46,51. (14)
CQ:5.(15)R&S:11.(18)P:6.(20)MC:3.

Sports

Velocity and acceleration of an inline skater, Ex. 3.5

Rowing and current, Practice Problem 3.10

Hammer throw, Ex. 5.3

Bungee jumping, Ex. 6.2

Speed of a downhill skier, Ex. 6.3

Work done in drawing a bow, Sec. 6.6

Elastic collision in a game of pool, Ex. 6.8

Choking up on a baseball bat, Sec. 8.1

Muscle forces for the iron cross (gymnastics),
Sec. 8.5

Rotational inertia of a figure skater, Sec. 8.8

Compressed air tanks for a scuba driver, Ex. 13.6, p. 484

Problems (2) P:46.(3) P:3,6,43,48. (5) P:3,12,34;R&S:3,18.
(6) P:16,24,31,35,38-40,50. (7) CQ:8,9;P:9,38,40,41. (8)
CQ:4,8,10;MC:5;P :4,17,27,39,41,45,52;R&S:1,4.(9)
P:38,45. (10) CQ:5. (12) P:2. (14) P:4.

Everyday Life

Hauling a crate up to a third-floor window, Ex. 4.2

Circular motion of a DVD, Sec. 5.1

Speed of a roller coaster car in a vertical loop,
Ex.5.9 '

Circular motion of a potter’s wheel, Ex. 5.11

Pulling a sled through snow, Ex. 6.1

Motion of a raft on a still lake, Ex. 7.5

Automatic screen door closer, Ex. 8.4



LIST OF SELECTED APPLICATIONS

Work done on a potter’s wheel, Ex. 8.5

Climbing a ladder on a slippery floor, Ex. 8.7
Pushing a file cabinet so it doesn’t tip, Ex. 8.9

Torque on a grinding wheel, Ex. 8.11
Cutting action of a pair of scissors, Ex. 10.4

Difference between musical sound and noise,

Sec. 11.4
Sound from a guitar, Sec. 12.1
Sound from a loudspeaker, Sec. 12.1
Sound level of two lathes, Ex. 12.4
Wind instruments, Sec. 12.4
Tuning a piano, Sec. 12.7
Chill caused by perspiration, Sec. 14.5
Double-paned windows, Ex. 14.10
Offshore and onshore breezes, Sec. 14.7
Static charge from walking across a carpet,
Ex. 16.1
Grounding of fuel trucks, Sec. 16.2

Resistance heating, Sec. 21.1

Polarized sunglasses, Sec. 22.7

Colors in soap films, oil slicks, Sec. 23.4

Neon signs and fluorescent lights, Sec. 25.6

Fluorescent dyes in laundry detergent, Sec. 25.6

Problems (1) P:6.(2) P:42. (5) P:33,38;R&S:4,5,7,8. (6)
P:4,5,11,24,34,54. (7) CQ:1,7; P:1,8,16,24,44. (8) CQ;
2,7;MC:1;P:6-8,10,11,18,19,28. (9) '
CQ:7;P:2,3,11,19,21,22,25,29. (10) CQ:2;P:1,19,37.
(11) CQ:1-3;MC:2,3;P:2,5,8,9,26-30,32-34,37,39. (12)
MC:1,2,5; P:11-14,19,21-23,27,28,32,35;
R&S:1,2,5,8,9.(13)CQ:10;P:23,54.(14)CQ:3,6,9,10;M
C:3;P:7,14-18,22,24,31,33-35,37,41.(15)CQ:1,3,4,6,7;
P:15,16,20,22,39;R&S:6,9,10.(17)CQ:2;P:34.(18)CQ:
1,2,5,7;,P:1,15,30,31,34,44,49,57,59;R&S:11,
MCAT:2-13.(19)CQ:5.(20)CQ:9;P:17.(21)P:1.(22)
P:6,7,30.(23)P:4,8,9.



PHYSICAL CONSTANTS
Quantity

Universal gravitational constant
Speed of light in vacuum
Elementary charge

Planck’s constant

Universal gas constant
Avogadro’s number

Boltzmann constant

Coulomb force constant

Permittivity of free space (electric constant)

Permeability of free space (magnetic constant)

Electron mass

Electron rest energy

Proton mass

Proton rest energy

Neutron mass

Neutron rest energy

Compton wavelength of electron
Stefan-Boltzmann constant
Rydberg constant

Bohr radius of hydrogen atom

Ionization energy of hydrogen atom

Symbol

k= 1/(4ne,)
€
Ho

me

Value

6.674 x 107" m*/(kg-s?)
2.998 x 10% m/s

1.602x 107 C

6.626 X 1074 Js

4136 x 105 eV's
1.055 x 1074 Js
6.582x 1076 eVs
8.314 J/(mol-K)

6.022 x 10* mol™
1.381 x 1072 J/K

8.617 x 107 eV/K
8.988 x 10° N-m%/C?
8.854 x 1072 C%/(N-m?)
47 x 107 T-m/A

9.109 x 10 kg

0.000 548 580 u

0.5110 MeV

1.673 x 107 kg

1.007 276 5u

938.272 MeV

1.675x 107 kg

1.008 664 9 u

939.565 MeV

2426 x 107 m

5.670 x 107® W/(m*K*)

1.097 x 10’ m™
5292x 10" m
13.61 eV
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