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International System of Units (SI)

Sl Base Units
Base Quantity Name Symbol
Length meter m
Mass kilogram kg
Time second S
Electric current ampere A
Temperature kelvin K
Amount of substance  mole mol
Luminous intensity candela cd
Sl Derived Units
Equivalent
Derived Quantity Name Symbol Sl units
Frequency hertz Hz s
Force newton N  mkgs?
Pressure pascal Pa N/m?
Energy joule J N-m
Power watt W J/s
Electric charge coulomb C sA
Electric potential volt '} W/A
Electric resistance  ohm Q V/A
Celsius temperature degree Celsius °C K*

*Unit degree Celcius is equal in magnitude to unit kelvin.

\Y

SI Prefixes
Factor Name Symbol Numerical Value
1012 tera T 1000 000 000 000
10° giga G 1 000 000 000
108 mega M 1000 000
10° kilo k 1000
102 hecto h 100
10! deka da 10
101 deci d 0.1
1072 centi c 0.01
1078 milli m 0.001
1076 micro i 0.000 001
10°° nano n 0.000 000 001
10712 pico p 0.000 000 000 001
= Adapted from NIST Special Publication 811

« Sl rules and style conventions recommend using spaces rather than commas to separate groups of three digits.
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Some Fundamental Constants of Physics

Best (1998) Value
Constant Symbol Computational Value Value” Uncertainty®

Speed of light in a vacuum c 3.00 X 108 m/s 2.997 924 58 exact
Elementary charge e 1.60 X 107 C 1.602 176 487 0.025
Gravitational constant G 6.67 X 107" m%s? - kg 6.67428 100
Universal gas constant R 8.31 J/mol -K 8.314 472 1.7
Avogadro constant Ny 6.02 X 10% mol ! 6.02214179 0.050
Boltzmann constant k 1.38 X 1073 J/K 1.380 650 4 1.7
Stefan—Boltzmann constant o 5.67 X 1078 W/m?-K* 5.670 400 7.0
Molar volume of ideal gas at STP? Vi 2.27 X 1072 m*/mol 2.271098 1 1.7
Permittivity constant & 8.85 X 1072 F/m 8.854 187817 62 exact
Permeability constant Mo 1.26 X 107 H/m 1.256 637 061 43 exact
Planck constant h 6.63 X 107#7J-s 6.626 068 96 0.050
Electron mass¢ m, 9.11 X 103 kg 9.109382 15 0.050

549 X 10~*u 5485799094 3 42 x10°*
Proton mass® m, 1.67 X 1077 kg 1.672 621 637 0.050

1.0073 u 1.007 276 466 77 1.0 x 107#
Ratio of proton mass to electron mass my/m, 1840 1836.152 672 47 43 x10°*
Electron charge-to-mass ratio elm, 1.76 X 10" C/kg 1.758 820 150 0.025
Neutron mass* m, 1.68 X 1077 kg 1.674 927 211 0.050

1.0087 u 1.008 664 915 97 43 %1074
Hydrogen atom mass® nm, 1.0078 u 1.007 825031 6 0.0005
Deuterium atom mass® my, 2.0136 u 2.013 553212724 39x107°
Helium atom mass® my, 4.0026 u 4.002 603 2 0.067
Muon mass m, 1.88 X 10~ kg 1.883 531 30 0.056
Electron magnetic moment e 9.28 X 107#J/T 9.284 76377 0.025
Proton magnetic moment Mo 1.41 X 1072 J/T 1.410 606 662 0.026
Bohr magneton MB 927 X 107#J/T 9.274 009 15 0.025
Nuclear magneton T 5.05 X 10777 J/T 5.050783 24 0.025
Bohr radius a 529 X 107" m 5.291772 0859 6.8 X107
Rydberg constant R 1.10 X 10" m™! 1.097 373156 8527 6.6 X 107°
Electron Compton wavelength Ac 243 X 1072 m 24263102175 0.0014

“Values given in this column should be given the same unit and power of 10 as the computational value.

bParts per million.

‘Masses given in u are in unified atomic mass units, where 1 u = 1.660 538 782 X 10?7 kg.

“STP means standard temperature and pressure: 0°C and 1.0 atm (0.1 MPa).
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Some Rotational Inertias

=
: Hoop about

central axis

Annular cylinder
(or ring) about
central axis

I=$M(R? + R3)

Axis
Solid cylinder
' (or disk) about
/ central diameter

7.

Axis

Thin rod about

axis through center
perpendicular to
length
¢ \/L

/\\/L

I=MR? + {5 ML? = SML?
Axis Axis
= Thin Hoop about any
spherical shell diameter
about any
R diameter
I= 3MR? I= tMR?
Ay Axis
Solid cylinder Solid sphere
(or disk) about about any
/ central axis diameter

I= 2MR?

= M (a® +b?)

Slab about
perpendicular
axis through
center




