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Chemistry Formula Sheet

Data Analysis

Absolute error = | Experimental Value - Accepted Value ‘ * Absolute error is always positive.
| Experimental Value — Accepted Value| . Big # — Small #
% Error = X 100 inother words x 100
Accepted Value True #
D it l
ensity (g/m) = 2 9) Density has units of g/ml or g/cm? or kg/m3 1ml=1cm?
1 volume (ml)
Sig Fig Rules: Zeros in the FRONT are NEVER significant. 0.002 = 1 sig figs
Zeros in the MIDDLE are ALAWAYS. 2005 = 4 sig figs
BH#O#0
Zeros at the END — ONLY IF A DECIMAL 5000 = 1 sig fig 5.000 = 4 sig figs
Base Metric Units: Length (meters) Volume (liters) Mass (grams) Energy (Joules)
1 kilogram = 1000 grams 1 Liter = 1000 milliliters 1 meter =100 cm

Atomic Structure

Atomic mass —1 28.0855 Atomic Mass on the periodic table has a decimal because it is based on the average mass of
Symbol —SI all known isotopes. Each isotope has a different number of neutrons but the same number of
R 14 protons. Some isotopes are rare and others are very abundant. Abundancy can be given as
a percent (% Abundance) or as a decimal (Relative Abundance). The average mass is based
Name ——p— Silicon on the weighted abundance of each isotope.
Average Atomic Mass = (Mass X % Abundancei-(l)—(()Mass X % Abundance) or _ (Mass X Relative Abundancei-:)—(()Mass X Relative Abundance)
Atomic number = equals the number of protons for given element
48 T
Mass # = protons + neutrons for a given isotope 22 TI
Proton # = atomic number Mass # = 48
. Atomic #=22
Neutron # = mass # - atomic number Protons = 22
Electron # = Proton # for neutral elements Neutrons =48 - 22 =26

Oxidation # = charge on atom based on # of electrons (LEO + goes GER -)

-
w

2s  2px 2py 2pz

Metals lose electrons to become positive. Uthium, U 1s?2s1 (111
Nonmetals gain electrons to become negative. Beryllium, Be 152252 (L]
Electron configuration pattern: 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 Boron, B 1s%2s%2p’
.. . . carbon, €  1s22¢?2p?
Aufbau Principal - start with lowest orbital aren it
. . . . Nitrogen, N 1922922;\3
Pauli Principal - only two electrons per orbital
Oxygen, [+] 1922922;\4
Hund’s Rule - fill all up arrows before adding down arrows
p g Fluorine, F 1522522;)5
Abbreviated Configuration - starts from previous noble gas Neon,  Ne 162267298

ex. Strontium = [Kr] 5s2
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Stoichiometry

The Roadmap to Stoichiometry

VO LUME MA 58S VOLUME MASS
x2241 x molar x2241 x molar
mass mass
+2241
= molar +molar
va2al mass mass
__ Moleraio
MOLES MOL[S
Mole rafio
= 6.022 x 1028 x 6.022 x 10% = 6.022 x 102 x 6.022 x 10%
ATOMS or ATOMS or

MOLECULES MOLECULES

If you only have 1 chemical, then all conversions are
compared to 1 mole. Multiply when you are given
moles and want to covert to liters, grams, atoms, or
molecules. Divide if you are starting with liters, grams,
atoms, or molecules and need to calculate the number of
moles.

Moles grams
1 molar mass
m | A
— = 4
[ L)

Limiting Reactant is the reactant that will run out first.
Excess Reactant is abundant and will be left over after the reaction is complete.

Actual (made in lab)

0 i =
% Yield Theoretical (calcualted by math)

x 100

Stoichiometry proves the Law of Mass Conservation because the total mass of the reactants equals

the total mass of the products.

Absolute Zero =0 K or - 273°C
Freezing Point of Water = 0°C or + 273 K
Boiling Point of Water = 100°C or 373 K

; _ P P
Boyle’sLaw  P;V; = PV, Guy Lussac’s Law h_ P
T1 T2
V:
Charles’Law — = —= A dro’s La i O,
1 T2 vogadro’s Law n, n,
PV P,V
Ideal Law PV =nRT Combined Law —— 1= '21' -
2
Dalton's Laws: P; + P;+P3 = Poian
Py omy
Ptoml Nigtal

ny + l12+ N3 = DNggial

fast rate

i slow molar mass
Graham’s Law: =
fast molar mass

slow rate

Kelvin (K) =°C + 273 Celsius °C = K- 273

Standard Temperature & Pressure (STP)
e Pressure = 1atm = 760 mmHg = 101.3kPa
e Temperature = 0°C = 273K

Behavior of Gases
Gases move in rapid, random, constant motion.

Gases move in straight line paths.

Gases have negligible volume (basically zero)
compared to their containers.

Gases have elastic collisions in which they do not
lose kinetic energy when colliding.

Gases prefer high temperature an low pressure.
The average kinetic energy of the molecules is
proportional to the temperature.

Gases exert pressure on walls of container and on
nearby molecules.

Gases have low intermolecular forces (nonpolar)
and are not attracted unless induced.
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Causes of Change

A
[ uncatalysed ... ...
reaction /
/ \ activation energy
f uncatalysed reaction
5, catalysed / - \ ___________
g reaction N 7 \ | .
g 1)'4 \\ \ activation energy
v L/ \ | catalysed reaction
reactants \ |
\ \ AH
'\};;_
products
extent of reaction
ENDOTHERMIC
activated
complex
Potential products
energy activation
energy
(kJ) Ex AH
reactants
reaction pathv:r;;r
EXOTHERMIC
activated
complex
R e
Ea
Potential | §

energy |reacta nts
{kJ)

products

reaction pathway

aA +bB =— ¢C +dD

_ [C]e[D}
4 [AP[B]

A catalyst lowers the activation energy and speeds up
the reaction.

Activation energy is the energy required to break
bonds.

Enthalpy (AH) is the energy absorbed or released in a
chemical reaction; equals products minus reactants.

Endothermic reactions occur when products are higher
than the reactants because the reaction absorbed
energy during the reaction; (+AH)

Exothermic reactions occur when products are lower
than the reactants because the reaction has released
energy during the reaction; ( — AH)

Entropy and Temperature

geuees I -
SIS )
ettt L B

o ey o /
e \’u‘i‘jﬁuf:j L © el
il -1 /
SOLID Liauin . GAS\
)

S increases shightdvwith T

Entropy, §

T T
Melting point Bolling point
Temperature
i, AL i, rabarva

Entropy (AS) is a measure of randomness.

Gases (g) and aqueous ions (aq) have the most

Keq >1 favors products; forward rxn
Keq =1 @ equilibrium
Keq < 1 favors reactants; reverse rxn

*Solids and Liquids are NOT included

Temperature, Pressure, and Concentration can effect Keq. in Keqg equation.

Q = mass - specific heat- (Tfjnar — Tinitial) AG = AH - (T X i)

AH = Products — Reactants

1000
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Solute, Solvents, and Solutions

Moles grams Liters _  milliliters Molarity _ moles
1 molar mass 1 1000 1 "~ liters
Preparing dilutions: M1 V1i=M:2V:2 Stock = more concentrated solution

A solute is dissolved by the solvent in order to make a solution.
Homogeneous — looks the same (Examples: air, bronze, salt water)

Heterogeneous — looks different (Examples: lava lamp; oil and water; ice water, cement)

Acids & Bases

Arrhenius Theory — acids produce H* and bases have OH -
Bronsted — Lowry — acids are proton donors and bases are proton acceptors

pH = - log [H*] 10°H = [H*] pOH = - log [OH] 107°H = [OH]

An acid-base titration is a lab technique that allows you to determine the concentration of an unknown solution. (There are other
types of titrations, but this is the most common.) Some terms you need to know:

Level of
e Titrant: a solution of known concentration (usually); usually the solution in the buret titrant
e Analyte: the solution you are trying to determine the concentration of; usually the c?::;
solution in the beaker or flask
e Equivalence point: the volume of titrant added to give equal moles of acid and base (in
an acid/base titration) Buret —_|

e End point: the volume of titrant added to make the color of the indicator change
**hopefully, the equivalence point and the end point happen at the same time!
e Indicator: a solution that changes color in varying pH ranges

VOLUME OF ACID VOLUME OF BASE TJ

[ 1
Macid Vacid - Mb ase Vb ase

Solution

of analyte \\

Magnetic
stirring bar

MOLARITY OF BASE
MOLARITY OF ACID

- Magnetic
stirrer

Note: If you are using a diprotic or triprotic acid, then you need to add coefficients to the
equation above. (Ca = coefficient of acid; C» = coefficient of base. Coefficients are

H i i Figure 7-1
based on the # of moles required for a balanced chemical equation.) e et N s i

© 2007 W.H. Freeman and Company

Ma Cb Va = Mb Ca Vb
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DIATOMIC Molecules

Elements that never exist alone (are always found in pairs) — Start with 7 and make a 7 then top your
hat; N2, O2, F2, Clz, Br2, I2, H2; or Have No Fear Of Ice Cold Beer Hz, N2, F2, Oz, I2, Cl2, Br2

Polyatomic lons

lon Name lon Formula Example
Hydroxide OH - Sodium Hydroxide
MNaOH|
Mitrate MO Sodium Nitrate
NaNOs
Carbonate COy2 Potassium Carbonate
KzCOs
Sulfate S0.4 Magnesium Sulfate
MgS0.
Fhosphate PO, Calcium Phosphate
Cﬂj.[:F"Oqu
Ammonium MNH. Ammonium Hydroxide
MHsOH

Periodic Tabie of e Elements

For Assesoments Based on the 2010 Chemistry Standards of Leaming 3 4 5 6 7 3
Valence 4 2 - -
i |_Periodic Table of the Elements | ok mass —{ 28 0855

Grt;up Symbal ——Sl (4]

= Asomic numiber ————{ 4 e

1 H Mame ——+— Silicon He
Hydingon +2 +3 x -3 o A Halur

1 2 13 14 15 18 17 18

B amane o wmn AT - .o mam

2 I?,‘ qu Transition Elements 1 ? E qu E E Mce
Ublem | Berpilum Bomn Cason | WEmgen | Cygon | Fuodne Kuacn

= aenrT s ELE L] = 30 5Ty o e -

3| Na | Mg Al Si P S Cl Ar

i 2 +3i3 4 15 & 17 18
Sodum “l.g"HIIF 3 'ﬂ' 5 S T B 9 10 11 12 AluTinem Soan _‘"\HWM.‘- Sulbar Chioting .I’g‘:ﬂ

E oo o amEn s mpas .50 4o mnasr A | LA ax miz TEER TAama mie TG4 ;A

g2ly| K Ca | Sc Ti v Cr | Mn [ Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br Kr
1B 20 21 22 il 24 25 o5 a7 2 2 +=‘33 21 a2 <] 34 a5 36
Polssum | Caldem | Scandem | Timkm | Vesadum | Chemiun | Manganess 1 Catatt Mickai Capper Ainc Gallum | Gamsaniom | Arsanic | Selestem | Smmine | Krypios

BEAETE Lok -3 Lo - = s LA :‘I 1onor o E0e 108 43 orsen Ea nams mnan mrs 1ETan 12808 3=

- | Bb Sr Y Ir Nb | Mo | Tc Ru Rh Pd | Ag | Cd | In Sn | Sb Te I Xe

- a a8 k] an Ll 42 43 44 45 45 +147 48 49 5D & 52 53 B4
Rubldum | Efrontlem Yiirium Zrconium Mobikam  |Moiybdenam| Tachnafur | Rutherium | ASodum Paladem Ebvar Cadmum indium Tha Anbmony Taflurium leding Xanon

Roman numerals are only used for the transition elements in columns 3 — 12, and 14.
Silver (Ag+1) and Zinc (Zn+2) do not change so they do not need Roman numerals.

Greek prefixes (mono, di, tri, tetra) are only used with nonmetal covalent bonds.



