1. introduction to chemistry
d = density; m = massin g; v =
volume in mL
_ m
d= Vsl un[’cprc{"ixes A
giga billion (10%) An
mega million (10%)
kile thousand (10%)
dels ten (10°)
deci tenth (10-1)
centi hundredth (10-2)
milli thousandth (10-3)
micro millionth (10-9)
nano billionth (10-7)
pico trillionth (10-12)
2.data
% yield= _actualyield x 100
theoretical yield
error
% error= acceptem x 100
temperature: K =oC+ 27315
“C-(F-5) x5 oF- goc 32
3. matter, 4. atom: no formulas
5. electrons
s=wf e=hf e=hs/w w=hs/e

s = the speed of light = 3 x 108 m/s

w = wavelength in meters

f= ﬁfequency, per second.

e = enerdy in joules

h = Plancks constant = 6.626 x 103 { sec
Balmer formula:

Wom =

1 1
inner” outer’
w = wavelength in nanometers
inner = inner shell #; outer = outer shell #.
similarly:
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outer?
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E=2,18x10_181’ou]es<_ 5 -
inner

chemistry equations

9. the mole: is an amount! = 6.02 x 10%
mol-mol mol A x mol B — mol B
conversions: mol
mol A mol B
gram - mol 9AX—X—=mo|B
conversions: gA mol A
mol - g mo[AXmO|B 9B =qB
conversions: mol A" mol B
9-9 gAxmolA molB . qB _gb
conversions: gA mol A molB
10. gas laws
units
P pressure Tatm =147 psi =
V = volume (L) 760 mm Hg or Torr
T= Ke]\gn Telmp (K)[) =1013 kPa
n = # of moles (mo
_ STP = standard
R.=0.0821 L atm/mol K temp and pressure

M = molar masses (¢/mol)
d = density
formulas

boyles:  charles:  gay-lussac:
pv, =PV, 1L T T
Vi Vo PR

=1atm, 27315 K

combined:
PV, PV,
iy noly

must use K for temperature; other units must cancel

ideal gas law:
PV =nRT
avodadro’s law:  density formula

224 L
=1 mole gas at STP

PM

1T %7

partial pressure

moles of gas 3

rtial fqasa = —F—F27+—
partial pressure of gas 3 total moles of gas

must use L atm mol K

graham’s law:

rate;  |M,
rate, | My

x total pressure

11. energy:
q = mcAT
q = heat, m = mass, c = specific heat
(J/¢°Q), AT = temp change in °C.
energy needed to melt

Conterch = 4184 )/9 °C and boil water:
Comtercs) = 2:03J/9°C AHgy e = 334 )/
Cuatercg = 2:01)/9°C AH i ater = 2260 )/
AHypter = 2260 J/9; - AHgg i, = 334 /9

water boils/condenses at 100°C

water melts/freezes at 0°C
1 Nutritional Calorie = 4184 Joules = 4 BTU

=1000 calories = 0.0016 kilowatt hours

AG = AH-TAS

AG = change in free energy

AH = change in enthalpy

T = temperature

AS = change in entropy

13. rates

]’G&Ctl’ol’) rate = Aconcentm’non/A‘hme
M = Molarity = moles per liter = moles/liter

Aconcentrationorder = Ara’te
( nli]_) R E, = activation energy (j/mol)
E = _K,z_ Ky, K, =rate constants
3 i_l Ty, T,, = temperatures (K)
T2 TT R =8.314 j/k mol

15. acids and bases

K, for example of HCl P;‘iofp;[c—)g[ LH;]
= [H+11CF1/IHCl e
K = [H+][OH] =101 POH = -loglOH"]
) titration: 109H = [OH-]

| pH + pOH = 14

mo}aﬂty unknown —

>tandard) (mO[a th standard)
volume

(volume

unknown

6. periodic table; 7. bonding
8. reactions: no formulas ©

14. equilibrium
ll:OP‘:

aA+bB & cC+dD

[Cle[D]d
[Al3[B]P

Keq =

omit liquids and solids

12. solutions
1. percent concentration by volume (%v/v)
= volume of solute x100
volume of solution
2. percent concentration by mass (%m/m)
= massofsolute x100
mass of solution
3. Molarity (M)
= moles of solute
Liters of solution
4. molality (m)
= moles of solute
Kilograms of solvent
5. mole fraction (X)
= moles of solute
moles of solution
6. concentration and dilution
6.CV, = GV,
where Ciand C, are
concentrations;
and V; and V, are volumes
7. Henry’s Law:
Solubility is proportional to Pressure
Si/Py=5,/P,

8. pressure and volume units units:
1atm = 760 mm Hg = 14.7 psi = 101.3 KP
1L=1000 mL
9. boiling point elevation (AT, ) and freezing
point depression (AT of solutions
AT;=Km pm
AT, =k,m - pm
AT¢= change in freezing temp; AT, = change
in boiling temperature; K¢ = freezing point
constant; K, = boiling point constant; m =
molality; pm = particle molality (ion count)
(K¢is for the solvent; pm is for the solute)




