Physical Constants
Acceleration of gravity at
sea level and equator
Atomic mass unit

Avogadro’s number
Bohr radius
Boltzmann’s Constant
Electron charge
Faraday’s constant
Gas constant

Mass of electron
Mass of proton

g=9.806 m s~2
1 amu = 1.660566 x 1072 g =
(6.022045 x10%3)~1 ¢
N = 6.022045 x10% mole™! or amu g~?
a. = 0.529177A = 5.29177 x 10~ ' m
= 1.38066 x 10~23JK~molecule™!
= 1.602189 x 10~19 C
= 96,484.6 C mole~?
= 8.31441 J K~! mole™!
= 0.082057 L atm K~! mole-!
me = 9.109534 x 10~3! kg = 0.0005486 amu
mp = 1.672649 x 10~27 kg = 1.007276 amu

Mass of neutron
Mass of proton plus electron

Planck’s constant

My = 1.674954 x 10727 kg = 1.008665 amu
Mpre = 1.673560 x 10727 kg

h = 6.626176 x 1034 J g

D = =1.054589 x 1073 J 5
Ry = 109,737.32 cm™!

c = 2.9979246 x 10° m 57!

6.6 x10~27 kg

Rydberg Constant
Speed of light
Mass of an alpha particle

Conversion Factors

1 atm = 101.3 kPa = 760 mm Hg = 760 torr
0°C = 273.15 K

z°F = (9°F/5°C) y°C + 32°F

1 electron volt (eV) = 1.602189 x10~1% J

1 calorie = 4.184 J

1 liter atm = 101.325 J

2.303 RT = 5.7061 kJ mol~! at 298 K

1 kJ mole~! = 83.593 cm™! (from E = hcv)
1 amu = 1.49244 x10~10 J = 931.502 MeV
1 curie (Ci) = 3.7 x10'? Becquerel (Bq) == 3.7 x101? disintegrations s~1

SI Scale Prefixes
Tera(T) 102
Giga(G) 10°
Mega(M) 108

Kilo (k) 103 Milli (m) 10-3
Deci (d) 10~! Micro (u) 108
Centi (c) 102 Nano (n) 10~°

Pico (p) 10712

Fundamental Units
1Joule = 1J = 1 m? kg 52

1 Newton=1N=1mkgs?
1Pascal=1Pa=1Nm?=1Jm3=1kgm™? g2
Formulae

Properties of Light: E = hf = he/A, c= fA

DeBroglie Wavelength: A= h/p

Ideal Gases: PV =nRT, p= ﬂm—"lwl

Geometric Formulae

Circumference of a Circle = 2nr

Area of a Circle = #r?
Volume of a Sphere = %m‘

Surface area of a Sphere = 4rr?
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Differentials
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Quadratic Formula
if axz? + bx + ¢ = 0 then
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“ A Periodic Table of the Elements 7JA BA
1 1? 18
1 . 1 2
H | 2A+——————Current American usage *~3A 4A SA BA | M | Me
1.008 2 - IUPAC notation =13 14 15 . 181 t.608 | 4.003
3| 4 61 61].7!18]9]1
Ll | Be B|C|N|O!| F|Ne
8.041]9.012 10.814 12.01{ $4.01] 18.00 | 10.00] 20.18
11 i2 : 3114|1516 |17 1| 18
Ne|Mg{38 4B G5B 68 78«——8BB——=1B 2B . A¢iSi| P | 8 | CI | Ar
2209|en| 3 4 B 8 7 B 8 10 11 12 |290]2609]30.97|32.07]35.45|39.95
19§20 | 21 | 22 | 23 | 24| 26 | 28 | 27 | 28 | 207} 30 { 31 ({32 | 33 [ 34 | 35 | 35
K|Cai8 | TI |V |Cr|Mn|Fe|Ca!Ni {Cu|Zn|Ga|GQe|As|Sa ) br | Kr
35.10 | 40.08 | 44.50 | 47.08 | 56.94 | 82.00 | 64,94 | 55.85) 68.03| pa.09 | ea.08 | 85,39 | 09.72| 72,81 74.92]{ 78,98 79.90 | 83.80
37 | 38 ;39 | 40 | 41 | 42 | 43 | 44 [ A5 | 48 | 47 [ 4B { 49 [ 601 61 | B2 | B3 ] 54
Rh 8| ¥Y |Zr (N |Mo| Toc |Ru |Rh [Pd ([Ag|Cd| In | BalBh[Te | 1 | Xe
85.4787.62)90.91191.22|92.01]98.04] i99) |101.1]102.91108.4|107.9]112.4 {1148/ 118.7] 4218} 127.6{ 126.6 [ 131.3
65 | 66 | 67 | 72 |73 | 74 |76 |76 | 77 | 78 | 79 | B0 | 81 | 824 B3 | B4 | 85 | 88
Ca |Ba ("La| Hf | Ta | W |Ae |Os [ Ir [Pt [Au|[Hg | TI [Pb| Bl | Po| At | Rn
132.9]|137.3| 130.8 [ 176.5 | 180.9 | 183.9 | 180.2 [ 150.2 | 192.2 | 195.1| 197.0| 200.6 | 204.4{ 207.2| 200.0} (209 ] (2101 | (222
B7 | 88 | 89 | 104 | 105 | 106 | 307 | 108 | 109 | 310 | 113 | 112
Fr | Ra jtAc| Rf |[Db |8g |Bh | Ha [ Mt| § | §
(223} | 220.0 | 227.6] 1261 | 12621 | 1263) | 1262} { 12651 | 1268) | 12691 { {272)
* 5B | 69 | 60 | 61 |62 (63|64 1 65]{68 (67 |68B[6B9 |70
Lanthan'd® | co | pr | Nd [Pm | 8m | Eu | Gd | Tb | Dy | Ho | Er |Tm | ¥b | Lu
140.1] 140.9 ] 144.2} (1451 | 1604 | 152.0] 187.3] v68.9 | 182.5] 164.9{ 187.2] 188.9} 172.0| 175.0
tActinide 90 | 91 | 92 | 93 | 94 )95 | 96 | 97 | 98 | 99 | 100 | 1071 { 102 ] 103
saries | TH | Pa [ U | Np | Pu [Am|Cm | Bk | Cf | Es | Fm |Md| No | Lr
23201 231,0]230.0 1 237.0 | (2441 | 1243 {12473 | 2471 { 12511 | 1252) | 2571 | (268} | (2591 | (2600

- All atamic masses have been rounded off to four significant fiqures.

§ The International Union for Pure and Applied Chemistry has ni

ithese elements.
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