
Total pressure of a gas = ( sum of the partial pressures 
of the component gases ) P P P P

T 1 2 3
. . .= + + +

(Pressure)(volume) = (moles)(ideal gas constant)(temperature) PV nRT=

 

Molarity moles of solute
liter of solution

=
 

M =
mol

L

Ionization constant of water = ( hydrogen ion 
concentration )( hydroxide ion 

concentration ) K
w

+[H ][OH ]= −

( Volume of 
solution 1 )(molarity of 

solution 1 ) = ( volume of 
solution 2 )(molarity of 

solution 2 ) V M V M
1 1 2 2

=

ATOMIC STRUCTURE

BEHAVIOR OF GASES

SOLUTIONS

(Initial volume) (final volume)

(Initial temperature) (final temperature)
=

(Initial pressure)(initial volume) = (final pressure)(final volume)

(Initial pressure)(initial volume)

(Initial moless)(initial temperature)

(final pressure)(final
=

volume)

(final moles)(final temperature)

PV
n T

PV
n T

1 1

1 1

2 2=
2 2

PV PV
1 1 2 2
=

V
T

V
T

1

1

2=
2

(Initial volume) (final volume)

(Initial moles) (final moles)
=

Heat gained or lost = (mass)( )( change in 
temperature)

 
Q mc T=

p
∆

                 = ( enthalpy 
of products) - ( enthalpy 

of reactants) ∆ ∆ ∆H H H= −f
o

f
o(products) (reactants)

THERMOCHEMISTRY

V
n

V
n

1

1

2=
2

Enthalpy of 
reaction

pH = -logarithm (hydrogen ion concentration) pH log[H ]= − +

Speed of light = (frequency)(wavelength) c f λ=

Energy = (Planck’s constant)(frequency) Ephoton hf=

Energy = 
(Planck’s constant)(speed of light)

(wavelength)  Ephoton

hc=
λ
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Density = D =
volume  V
mass m

Percent error = 
accepted value experimental value

accepted value

−
(100)( )

Percent yield = 
actual yield

theoretical yield
(100)( )

OTHER FORMULAS

CONSTANTS AND CONVERSIONS

Avogadro 6.02 10 particles per mole23’s number = ×

h     Planck’s constant = ×= −6.63 10 34 J ⋅ s 

c = = ×speed of light 3.00 108 m
s

alpha particle ( ) eα = 2
4H beta particle ( ) eβ = −1

0 neutron n= 0
1

0°C = 273 K

standard temperature and pressure (STP) = 0°C and 1 atm

volume of ideal gas at STP 22.4
L

mol
=

1 cm 1 mL 1 cc3 = =

1 atm = 760 mm Hg = 101.3 kPa

ideal gas constant 0.0821
L atm

mol K
8.31

L
=R =

⋅

⋅
=

⋅⋅

⋅
=

⋅

⋅

kPa

mol K
62.4

L mm Hg

mol K

1 calorie (cal) = 4.18 joules (J)

1000 calories (cal) = 1 Calorie (Cal) = 1 kilocalorie (kcal)

K
w

14ionization constant of water 1.00 10× −= =
mol 2

L )(

1. Non-zero digits and zeros between non-zero digits are always significant.
2. Leading zeros are not significant.
3. Zeros to the right of all non-zero digits are only significant if a decimal point is shown.
4. For values written in scientific notation, the digits in the coefficient are significant.
5. In a common logarithm, there are as many digits after the decimal point as there are  

significant figures in the original number.

RULES FOR SIGNIFICANT FIGURES
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Gadolinium

Curium

Europium

Americium

Praseodymium

Protactinium

Neodymium

Uranium

Promethium

Neptunium

Samarium

Plutonium

Cerium

Thorium

70

102

69

101

68

100

67

99

66

98

65

97

64

96

63

95

59

91

60

92

61

93

62

94

58

90

173.055

(259)

168.934

(258)

167.259

(257)

164.930

(252)

162.500

(251)

158.925

(247)

157.25

(247)

151.964

(243)

140.908

231.036

144.242

238.029

(145)

(237)

150.36

(244)

140.116

232.038

I r

Helium

Aluminum Silicon Phosphorus Sulfur Chlorine ArgonSodium Magnesium

Boron Carbon Nitrogen Oxygen Fluorine NeonLithium Beryllium

Hydrogen

ZincCopperNickel Gallium Germanium Arsenic Selenium Bromine KryptonPotassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt

CadmiumSilverPalladium Indium Tin Antimony Tellurium Iodine XenonRubidium Strontium Yttrium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium

MercuryGoldPlatinum Thallium Lead Bismuth Polonium Astatine RadonCesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium

Francium Radium Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium

8B

Ds

Darmstadtium Roentgenium

111

Rg
(280)

La

Ac

57

89

(227)

138.905
Lanthanum

Actinium

Lu

Lr

Lutetium

Lawrencium

71

103

174.967

(262)
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