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Polvatomic lons

Cations

1- charge

formula Name

NH,” | ammonium

H;C" | hydronium

Antions
1- charge 2- charge
formula Name formuta Name_
H,r0, Pihydrogen Phosphate co,* Carbonate
HCO, Bicarbonate/hydrogen carbonante cro” Chromate
CN’ Cyanide Cr,0.% Dichromate
HS0, Hydrogen Suifate HPO, Hydrogen Phosphate
OH Hydroxide 50,7 Sulfate
NOy Nitrate 50," Sulfite
NO, Nitrite 5,0, Thiosulfate
cio, Perchiorate C,0” Oxalate
Cloy chlorite
ClOy chiorate 3- charge
Cio hypochlorite formula Name
MnG, Permanganate LPOﬁ' lPhosphate
SCN™ thiocyanate
BrO, Perbromate
BrO, Bromite
BrO, bromate
Bro hypobromite
0, Periodate
10, iodite
10, iodate
10 hypoiodite
C,H;0, acetate




AP Chemistry Course and Exam Description

Appendix B: AP Chemistry
Equations and Constants

Throughout the test the following symbols have the definitions specified unless otherwise noted.

L,mlL = liter(s), milliliter(s) mm Hg = millimeters of mercury
Z = gram(s) I Kl = joule(s), kilojoule(s)
M = nanometer(s) v = voli(s)
atm = atmosphere(s) maol = mole(s)
ATOMIC STRUCTURE
E = energy
E=hv v = frequency
c= Av A = wavelength
Planck’s constant, & = 6.626 x 1073415
Speed of lght, ¢ = 2.998 x 108 ms!
Avogadro’s number = 6.022 x 10 mol !
Flectron charge, e = —1.602 » 107'° coulomb
EQUILIBRIUM
Yoy’
K =2 whete a A+ BB 22 ¢ C+dD ilibyri ‘
TAPBY Eqnilibrivm Constants
- & ¥ (Py ¥ ? {(molar cc:nfma\mdtmns)
Py P (B ¥ ' (s pressures)
A K, (weak acid)
K, = Lﬁ%j—} K, (weak base)
K fe
&, = LOHTJHB'] w (vater)
b B]
E, = [H[OH T = 1.0 x 107% at 25°C
=K, xK,
PH = —log[H*), pOH = —log[OH"]
4 = pH + pOH
[A7]
H = o
ol pK, +log [HAT

pK, = ~logk , pK, =-logk,

KINETICS
InfA}, - In[A], = ~ ks

k = rate constant
= time
1y, = half-life

Return to the Table of Contents
© 2013 The College Board.



Appendix B

GASES, LIQUIDS, AND SOLUTIONS

PV = nRT
§ _ moles A
PA = PtomIXXA’ WhﬁieXA— m

Pt S Pp+ P+ P+, .
n=2
M
K=°2C+273
m
D=5

KE per molecule = %mv?‘

Molarity, M = moles of solute per liter of solution

A =abe

P = pressure

V = volume

T = temperature

# = number of moles

7= Tass
M = molar mass
D = density
KE = kinetic energy
v = velacity

A = absorbance

a = molarabsorptivity
b = pathlength

¢ = concentration

Gas constant, R = 8.314 § mol™ K~
= (108206 L atm mol K™

= 62.36 L torr mot™ K™
latm = 760 mun Hg
= 760 torr

STP = 0.00°C and 1.000 atm

THERMOCHEMISTRY/ ELECTROCHEMISTRY

q = mchAT
AS® = ¥ 8% products ~¥. 5 teactants
AH® = ¥ AH{ products —Y AH reactants
AG® = 3 AGF products ~¥, AGF reactants
AG® = AH® - TAS®
=-RI'mK

= ~p FE®

i=

ME:&}

g = heat
m = THass
¢ = specific heat capacity
T = temperature
§¢ = standard entropy
H° = standard enthalpy

G° = stapdard free energy
# = mmber of moles

E? = standard reduction potential
I = current (amperes)
g = charge {coulombs)
I = time (seconds)

Faraday’s constant, F' = 96,483 coulombs per mole
of electrons
1 joule

Lvolt = 1coulomb

Return to the Table of Contents
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tength
ST unit: meter (m)
1Tkm'=062137 mi

1 mi = 5280 ft
= 1.6093 ki
1m =1.0936 yd

1in. = 2,54 em (exactly)
1 cm = 0.39370 in.
1A=100m

Mass
STunit: kilogram (kg)
lkg=220451b
ib=43359¢g
=160z
1 amu = 1.66053873 % 102 g

Temperature
51 unit: Kelvin (K)
0K =-273,15°C
= —459.67°F
K="°C+273.15
°C = —%—(GF - 320)
F= ~§—°C + 32°

Energy {derived)

51 umnit: Joule ()
©17=1kg-m?/s
1J=02390 cal
=1CxX1V
Tcal =4.184 7
TeV=1602 X 10197

2

Pressure (derived)
SIunit: Pascal (Pa)

1Pa =1N/m?
= 1kg/m-s?
1 atm = 101,325 Pa
= 760 torr
= 14,70 Ib/in?
1 bar = 10° Pa

Volume {derived)

ST unit; cubic meter (m?)
1L =108 md
 =1dm3

= 10% cm?®
. =1.0567 gt
lgal=4qt '
=37854L
lem3=1mL
1in%= 16.4 cm3

Activity Series of the Metals
Atomic and fonic Radii

Atomic Radii

Average Bond Enthalpies
Average Bond Lengths

Common Strong Acids and Bases
Electromagnetic Spectrum

Table 4.5
Figure 7.6
Figure 7.5
Table 8.4
Table 8.5
Table 4.2
Figure 6.4

Electron Configurations of the Elements

Electronegativities of the Elements

Summary of Electrolytic Behavior of Common
Soluble Ionic and Molecular Compounds

Common Funetional Groups in Organic Compounds

SI Base Units

Selected Prefixes used in the Metric System

Solubility Guidelines for Common Ionic Compounds
mn Water

Figure 6.28
Figure 8.6
Table 4.3

Table 25.4
Teble 1.4
Table 1.5
Table 4.1




The Seven Fundamental S| Units of Measure

Some Prefixes for Multiples of si Units

‘Some Derived Quanttie :

 Physical Quantity Name of Unit Abbreviation
Mass . - gram g |
Length meter m
Temperature kelvin K
Amount of substance mole mol
Time second s
Electric nﬂ.ﬂmﬂﬂ ampere A
Luminous intensity candela cd

Umnm.{mn Unit (Mame}

'0.000000000001 -

Energy

Force times distance

-~ CQruantity Definition
Area Length times length m?
Volume Area times length m?
Density Mass per unit volume kg /3
Speed Distance per unit time m/s
Acceleration Change in speed per unit time m/s?
Force Mass times acceleration (kg=m)/ 52 (newtorn, N)
Pressure Force per unit area kg/(m - s?) {pascal, Pa)

(kg 2)/s? (joule,

Factor Prefix Symbol Exampie
1,000,000,600 = 107 giga G 1 gigameter (Gm) = ¥ m
1,000,060 = 10° mega M i megameter (Mm) = 10° m
1,000 = 10 kilo k 1 kilogram (kg) = 10° g
100 = 107 hecto h 1 hectogram (hg} = 100 g
10 = 10! deka da 1 dekagram {dag) = 10 g
01 = 10" deci d 1 decimeter (dm) = 0.1m
0.01 = 1072 centi c I centimeter {cm) = 0.01 m
0.001 = 1073 mili m t milligram {mng) = 0.001 g
0.000001 = 1070 micro m 1 micrometer {gm) = 107%m
0000000001 = 1677 nano o 1 nanosecond {ns) = 16 %3
= 1012 1 picosecond (ps) = 16725

pico

P

" For very small numbers, it is becaming common in scientific work to leave a thin space every three

digits to the right of the decimal point.



