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3.00 X 10°m/s 2.99792458 X 10°m/s

Speed of light in vacuum ¢

Gravitational constant G 6.67 X 107" N-m?*/kg? 6.67259(85) X 107" N-m?/kg?
Avogadro’s number N, 6.02 X 10% mol™! 6.0221367(36) X 10 mol*
Gas constant R 8.315 J/mol-K = 1.99 cal/mol-K 8.314510(70) J/mol-K

= 0.082 atm-liter/mol-K

Boltzmann’s constant k 138 X 102J/K 1.380658(12) x 10-2J/K
Charge on electron e 1.60 X 10* C 1.60217733(49) X 10-¥ C
Stefan-Boltzmann constant o 5.67 X 10 W/m*K* 5.67051(19) X 10 W/m*K*
Permittivity of free space €, = (1/c’u,) 8.85x 1072 C?/N-m? 8.854187817... X 102 C*/N-m?
Permeability of free space 4nx 107 T-m/A 1.2566370614... X 10 T-m/A
Planck’s constant h 6.63 X 10 J-s 6.6260755(40) X 10-*7J-s
Electron rest mass m, 9.11 X 10~ kg = 0.000549 u 9.1093897(54) X 10~ kg

= 0.511 MeV/¢ = 5.48579903(13) X 10*u
Proton rest mass m, 1.6726 X 10" kg = 1.00728 u 1.6726231(10) X 10* kg

= 9383 MeV/e& = 1.007276470(12) u
Neutron rest mass m, 1.6749 X 107 kg = 1.008665 u 1.6749286(10) X 10~ kg

= 939.6 MeV/c& = 1.008664904(14) u
Atomic mass unit (1 u) 1.6605 X 107 kg = 931.5MeV/c®  1.6605402(10) X 107 kg

= 931.49432(28) MeV/¢

‘Reviewed 1993 by B. N. Taylor, National Institute of Standards and Technology. Numbers in parentheses indicate one standard deviation experimental
uncertainties in final digits. Values without parentheses are exact (i.e., defined quantities).

Joule equivalent (1 cal) 4186171 Alpha

A « N v

Absolute zero (0 K) -273.15°C Beta B B Xi H, &

Earth: Mass 5.98 X 10* kg Gamma T vy Omicron O o

Radius (mean) 6.38 X 10° km Delta A 8 Pi II T

Moon: Mass 7.35 X 102 kg Epsilon E € Rho P p

Radius (mean) 1.74 X 10° km Zeta Z & Sigma 3 ©

Sun: Mass 1.99 X 10® kg Eta H n Tau T T

Radius (mean) 6.96 X 10° km Theta (G} 0 Upsilon Y v
Earth-sun distance (mean) 149.6 X 10° km Tota I 1 Phi [ d, @

Earth-moon distance (mean) 384 X 10° km Kappa K K Chi X X

Lambda A A Psi v oy

Mu M ® Omega bl ]

0.4342945
57.2957795°

= 31415927 2 = 14142136 In2 = 0.6931472 loge
27182818 V3 = 17320508  In10 = 23025851 1rad

E]
|

o
|

is less than or equal to

x is proportional to =

= is equal to = is greater than or equal to
= is approximately equal to 2 sum of

# is not equal to X average value of x

> is greater than Ax change in x

> is much greater than Ax—0 Ax approaches zero

< is less than n! nn-1)n-2)...(1)

<< is much less than




1in. = 2.54 cm 1 day = 8.64 X 10*s
1cm = 0.394 in. 1year = 3.156 X 107 s
1ft = 30.5cm

1m = 39.37in. = 3.28 ft
1 mi=5280ft = 1.61 km

1 km = 0.621 mi 1 atomic mass unit (u) = 1.6605 X 10> kg
1 nautical mile (U.S.) = 1.15 mi = 6076 ft = 1.852 km 1 kg = 0.0685 slug
1 fermi = 1 femtometer (fm) = 10" m [1 kg has a weight of 2.20 Ib where g = 9.81 m/s%.]

1 angstrom (A) = 107°m
1 light-year (ly) = 9.46 x 10 m
1 parsec = 3.26ly = 3.09 X 10"*m

11b
1IN

445N
10° dyne = 0.225 Ib

1 liter (L) = 1000 mL = 1000 cm® = 1.0 X 10 m?
1.057 quart (U.S.) = 54.6 in.?

1 gallon (US.) = 4qt (US.) = 231in> = 3.78L = 1J = 10" ergs = 0.738 ft-1b
0.83 gal (Imperial) 1ftlb = 1.36J = 1.29 X 107> Btu = 3.24 X 10™*kcal

1m®=3531ft 1kecal = 4.18 X 10°J = 3.97 Btu
leV =1.602 X 10777J
1 kWh = 3.60 X 10°J = 860 kcal

1mi/h = 1.47 ft/s = 1.609 km/h = 0.447 m/s
1 km/h = 0.278 m/s = 0.621 mi/h

1ft/s = 0.305m/s = 0.682 mi/h 1W = 17J/s = 0.738 ft:Ib/s = 3.42 Btu/h
1m/s = 3.28 ft/s = 3.60 km/h 1 hp = 550 ft-Ib/s = 746 W

1 knot = 1.151 mi/h = 0.5144 m/s

1atm = 1.013 bar = 1.013 x 10° N/m?

1 radian (rad) = 57.30° = 57°18' = 14.7Ib/in.? = 760 torr
1° = 0.01745 rad 11b/in? = 6.90 X 10° N/m?
1 rev/min (rpm) = 0.1047 rad/s 1Pa = 1N/m? =145 X 10~*1b/in.2

101

exa E
Force newton N kg'm/s? peta P 10"
Energy and work joule J kg'm?/s? tera T 10
Power watt w kg-m?/s? giga G 10’
Pressure pascal Pa kg/(m-s?) mega M 10°
Frequency hertz Hz g1 kilo k 10°
Electric charge coulomb C As hecto h 10*
Electric potential volt v kg'm?/(A-s%) deka da 10
Electric resistance ohm Q kg'm?/(A%s) deci‘ d 107
Capacitance farad F A?s/(kg:m?) centi c 102
Magnetic field tesla T kg/(A-s?) mﬂh m 1073
Magnetic flux weber Wb kg'm?/(A-s?) micro n 107
Inductance henry H kg-m?/(s> A?) nano n 107°

pico p =

kg = kilogram (mass), m = meter (length), s = second (time), A = ampere (electric current). femto f 10715
atto a 167"
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