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AP” CHEMISTRY EQUATIONS AND CONSTANTS

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

L, mL = litens)y, milliliten{s) mm Hg = millimeters of mercury
i = gram(s) I. k] = jounle(s), kilojouls{s)
nm = nanometens) v = volt(s)
aim = aimosphereds) micl = malels)
ATOMIC STRUCTURE
il E = energy
e " ¥ = frequency
Lkl A = wavelength
Planck’s constant, i = 6.626 » 1074 1
Speed of light, c = 2998 = 10°f ms™!
Avogadro's mumber = 6,022 = 107 maol™!
Electron charge, ¢ = -1.602 x 107" coulomb
EQUILIBRIUM
i i
Kf={':]][[';;,,.whmaa+e:ﬂ{—_'cc+=m Exuilibrium Constanis
A [T
Py (P ¥ K. (molar concentrations)
K, = mr% K, (gas pressures)
Lo
(Fa ¥ {F) K, (weak acid)
oo EHIA K, (weak base]
= [HA] K, (waterd
X = |GII_rB||]HB'j
K, = [H1OH] = 1.0 x 10~ at 25°C
= E.u % IFI:'-I'l
pH = —log[H*], pOH = - log[DH"]
14 = pH + pOH
pH = pﬁ!’ﬂ + Iﬂgil

[HA]
pK, =-logk, ., pK, = -logk},

KINETICS

[A]l, - [Al,= -k

In[A],— In[A], = — kf
1 1

(Al A,

. _ 0693
s = L

k= rate constant
I=time
Fg = half-life



GASES, LIQUIDS, AND SOLUTIONS

PY = aRT

molaes M

_F_,I = Pr.'.u.ﬂ S x_q, whens x_,;l = m

'FRIIIII'=P|‘.+'PH-+PC+"'

m

M
E =C+273
e

18
¥

k'Edem = —my*

2
Muolarity, M = moles of solute per liter of solution

A = ghc

P = pressure

V = volame

T = tempersture

= number of moles
s

molar mass
density

kinetic energy
velocity
absorbance
molar absorplivity

= path length
¢ = Concentralion

= T . ﬁt:'zﬂ:l
I

Gas constant, R = 8.314 I mol'K-!
= (L0826 L atm mol~' K-
= 62.36 L torr mol ' K-
T80 mm Hg = 760 torr

5TP = 273,15 K and 1.0 atm
Ideal gas at STP = 22.4 L mol™!

l atin =

THERMODYNAMICS/ ELECTROCHEMISTRY
g = mcAT
AN = ZE products — ZS"" reactants
AH® = Z&H, products - ZM{; reactants

AG® = ¥ AG? products — 3 AGT reactants

AGP = AH® — TAS®
= —RTInk

—nF E®

i 7

- =

i

RT
Eeorr= ooy = L I

g = heat
il = Imass
¢ = specific heat capacity
T = temperature
£ = grandard entropy
H* = standard enthalpy
* = standard Gibbs free encrgy
n = nuomher of moles
E® = standard reduction potential
I = current {amperss )
g = charge (conlombs)
t = ame (secomds)
() = reaction guotient
Faraday's constant, F = 96,485 coulombs per mole
of electirons

e | joule
L I comlomb



TABLE 8.4 *» Average Bond Enthalpies (kJ/mol)

Single Bonds
C—H 413 N—H 391 O—H 463 F—F 155
cC—C 348 N—N 163 0—O0 146
C—N 293 N—O 201 O—F 190 Cl—F 253
cC—0 358 N—EF 272 o—da 203 Cl—Cl 242
C—F 485 N—Cl 200 0—I 234
c—Cl 328 N—Br 243 Br—F 237
C—Br 276 S—H 339 Br—Cl 218
CcC—I 240 H—H 436 S—F 327 Br—Br 193
C—S 259 H—F 567 S—l 253
H—Cl 431 S—Br 218 I—Cl 208
Si—H 323 H—Br 366 S—S 266 I—Br 175
Si—Si1 226 H—I 299 I—I 151
Si—C 301
Si—O 368
Si—Cl 464
Multiple Bonds
cC=cC 614 N=N 418 0, 495
C=C 839 N=N 941
C=N 615 N=0 607 S=0 523
C=N 891 S=S§ 418
C=0 799
C=0 1072
M6°C 7R3
560 |

PIRLA o I B A N

E MNormal boiling

=, int

g 600 Diethyl pom

ether

é Ethyl alcohol

B (ethanol)

g- 400 | i

=

200 .
Ethylene
glycol
0 20 40 a0 80 100

Temperature (°C)

A FIGURE 11.25 Vapor pressure for
four liquids as a function of temperature.



TABLE 9.2 - Electron-Domain and Molecular Geometries for Two, Three, and Four

Electron Domains around a Central Atom

MNumber of Electron-

Electron Domain Bonding Monbonding Muolecular
Domains Geometry Domains Domains Geometry Example
2 SD 0 Q-0 {JmmCmmi}

Linear Linear

o
o
C
#
\ﬂ—._-.l'
i f - l.

Trigonal planar
o Trigonal planar

e

Tetrahedral

Tetrahedral

If‘;z:

Trigonal
pyramidal

gi
b=



TABLE 9.3 - Electron-Domain and Molecular Geometries for Five and Six

Electron Domains around a Central Atom

MNumber of Electron-

Electron Domasin RBonding Nonbonding Molecular
Domains Geometry Domains Domains Geometry Example
5 5 o PCL
T T,
i 1 SF,
Sewsaw
3 z CIF;
T-shaped
z 3 XeFa
Linear

[ ] o SFg
Owctahedral
5 1 BrFs
o
4 2 XeF,

Square planar




