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AP* CHEMISTRY EQUATIONS AND CONSTANTS

UNIT SYMBOLS UNIT CONVERSIONS METRIC PREFIXES
| gram, g | Factor Prefix Svmbal
| hertz= 15"
mole, maol Lo 10* giga G
liter, L
meter, 1 atm = 760 mm Hg = 760 torr i g ok |
second, 4 10 Lilo i
- 1
hertz, Hz K ="°C+273.15
EI.III'HJ-EF{'H.‘I'I:: atm ln-l cenli '™
millimeter of mercury,  mm Hg 1 joule
- | volt= ———— -3 mulli m
degree Celsius, C 1 coulomb 10
kehvin, = | coulomb 1 | micro !
joule, ] lampere = ==———2=
volt, v 10~ nano n
coulomb, C g ]
amperne, A 1 - "
ATOMIC STRUCTURE E = energy
E = v v = fequency
L A = wavelength
c= A F = force
'F:'.-.u.;ﬁlmm = I?II'_F\-I: 7= l.']'lElI'E_"l:.
: r = separation

Planck's constant, h = 6.626 % 107 I s
Speed of light, ¢ = 2.998 % 10° m s~
Avogadro's number = 6.022 x 107 mol™

GASES, LIQUIDS, AND SOLUTIONS

B _ AV
L T
PV = nRT

moles A
,P:I = Pml .‘J-c:J'|I'J,".1.'l.r]1i:ﬂ:.][",l = —

total moles

m
= —
M
i
D=y
KE = Lpn?
= — M
2
A M iete
L:'n.-.l'nm.u.l
A= ebe

P = pressure
F = volume
I’ = temperature
n = number of moles
X = mole fraction
M = Mass
M = molar mass
D = density
KE = kinetic energy
v = velocity
M = molarity
A = absorbance
£ = molar absorptivity
b = path length
¢ = concentration
Gas constant, R = 8314 Jmol™' K™
= (.08206 L atm mol™ K™
STP = 273,15 K and 1.0 atm
Ideal gas at STP = 22.4 L mol™




KINETICS
[A], = [A), = —k¢

k = rate constani

Il A | _— { = ime
n[A], - In[A], = -kt tyy = halflife
L SR :
[Al, [A],
. 0693
BTk
EQUILIBRIUM
K, = %, wherea A+bhB &= ¢ C+d D Equilibrium Constants
[A]°[B
_ B K (molar concentrations)
K = w K}' {gas pressures)
PR
A B K (water)
K, =[H,0")[OH ] =1.0x 107" at 25°C K, (acid)
pK_ =14 = pH + pOH at 25°C K; (base)
pH = —log[H,0"], pOH = —log[OH ]
_ [H07][A7] _ [OH [HBE"]
” [HA] " [B]
ph, ==logk . phy, ==logk,
Ku = Eu :": K.El' FE\- = p}:.u * pﬁ.ﬁ
[A7]
H= = L
THERMODYNAMICS/ELECTROCHEMISTRY et
g = mcAT 7 : _
M = IM&ass

L ZM} — -Em;_;.mwu

AS o = DS proces ~ S

AG e = 208G s =28G s
AG® = AH® - TAS®

BT K
—nFE®

=4
s

RT

E  =E , =—In
el el ﬂF Q

¢ = gpecific heat capacity
T = temperature
§° = standard entropy
H*" = standard enthalpy
" = standard Gibbs free energy
R = gas constant
K = equilibrium constant
n = number of moles of electrons
E® = standard potential
{ = current (amperes)
g = charge (coulombs)
I = time {seconds)
()} = reaction quotient
Faraday's constant, /7 = 96,485 coulombs / | mol e




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

Single Bonds
C—H 413 N—H 391 O—H 463 F—F 155
C—C 348 N—N 163 0—0 146
C—N 293 N—O 201 O—F 190 Cl—F 253
C—o0 358 N—F 272 o—da 203 Cl—cl 242
C—F 485 N—Cl 200 0—1I 234
c—d 328 N—DBr 243 Br—F 237
C—Br 276 S—H 339 Br—Cl 218
C—I1 240 H—H 436 S—F 327 Br—Br 193
C—S 259 H—F 567 S—dl 253
H—Cl 431 S—Br 218 I—Cl 208
Si—H 323 H—Br 366 §—S 266 [—Br 175
Si—Si 226 H—I 299 I—I 151
Si—C 301
Si—O 368
Si—dl 464
Multiple Bonds
Cc=cC 614 N=N 418 0, 495
C=C 839 N=N 941
C=N 615 N=0 607 §=0 523
C=N 891 §=S§ 418
C=0 799
C=0 1072
34.6°C
800 g
760
g ‘ No_rmal boiling
g 600|  Diethyl /PO
ether ‘
7 j Ethyl alcohol
‘._-'i (ethanol)
= 400 f t
&
-
200 1
Ethylene
glycol
0 e ‘ /
0 20 40 60 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
Number of Electron-
Electron Domain Bonding Nonbonding Molecular
Domains Geometry Domains Domains Geometry Example
! D 0 P=l=0 (mmCem(}
Linear Linear
HH
3 3 0 |
PN g,
‘) ._[:" .F..
Trigonal planar
Trigonal planar
N -
| | ala [b, *
Bent
H
4 4 0
Hd’
HoH
Tetrahedral Tetrahedral
3 1 N
J;NJ o Ny
Trigonal
pyramidal
2 2

Bent



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

Electron Domains around a Central Atom

MNumber of Electron-

Electron Domain Bonding Nonbonding Malecular
Domains Geometry Domuains Duomains Geometry Example
] s o FCl;
bipymamidat by
F 1 SF,
Sesamw
3 2 CIF;
T-shaped
z 3 XeF,
Liniear

& & o SFg
Oxctahedral
5 1 BrF;
<
Square pyramidal
4 2 XeF,

Square planar




