
1 I A 18 VIII A
Period Decreasing Atomic Radius 

Increasing Ionization Energy    
Increasing Electron Affinity

1 1s

1 ±1 atomic # →  29 +2,1  ← ions commonly formed 2
H

2 II A
atomic symbol →  Cu

13 III A 14 IV A 15 V A 16 VI A 17 VII A
He

2.2 electronegativity (Pauling) →  1.9

1.008 63.55  ← atomic mass (rounded) 4.003

2 2s

3 +1 4 +2

2p

5 +3 6 −4 7 −3 8 −2 9 −1 10
Li Be B C N O F Ne

0.98 1.57 2.04 2.55 3.04 3.44 3.98

6.941 9.012   Gases   Liquids   Metalloids 10.81 12.01 14.01 16.00 19.00 20.18

3 3s

11 +1 12 +2

3p

13 +3 14 −4 15 −3 16 −2 17 −1 18
Na Mg

3 III B 4 IV B 5 V B 6 VI B 7 VII B 8 VIII B 9 VIII B 10 VIII B 11 I B 12 II B
Al Si P S Cl Ar

0.93 1.31 1.61 1.9 2.19 2.58 3.16

22.99 24.31 26.98 28.09 30.97 32.07 35.45 39.95

4 4s

19 +1 20 +2

3d

21 +3 22 +4,3,2 23 +5,2,3,4 24 +3,2,6 25 +2,3,4,6,726 +3,2 27 +2,3 28 +2,3 29 +2,1 30 +2

4p

31 +3 32 +4,2 33 −3 34 −2 35 −1 36
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

0.82 1 1.36 1.54 1.63 1.66 1.55 1.83 1.88 1.91 1.9 1.65 1.81 2.01 2.18 2.55 2.96 3

39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.41 69.72 72.64 74.92 78.96 79.90 83.80

5 5s

37 +1 38 +2

4d

39 +3 40 +4 41 +5,3 42 +6,3,5 43 +7,4,6 44 +4,3,6,8 45 +3,4,6 46 +2,4 47 +1 48 +2

5p

49 +3 50 +4,2 51 +3,5 52 −2 53 −1 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
0.82 0.95

Lanthanides
1.22 1.33 1.6 2.16 1.9 2.2 2.28 2.2 1.93 1.69 1.78 1.96 2.05 2.1 2.66 2.6

85.47 87.62 88.91 91.22 92.91 95.94 98 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3

6 6s

55 +1 56 +2 57 +3 58 +3,4 59 +3,4 60 +3 61 +3 62 +3,2 63 +3,2 64 +3 65 +3,4 66 +3 67 +3 68 +3 69 +3,2 70 +3,2

5d

71 +3 72 +4 73 +5 74 +6,4 75 +7,4,6 76 +4,6,8 77 +4,3,6 78 +4,2 79 +3,1 80 +2,1

6p

81 +1,3 82 +2,4 83 +3,5 84 +4,2 85 86
Cs Ba

4f
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

0.79 0.89 1.1 1.12 1.13 1.14 1.17 1.2 1.22 1.23 1.24 1.25 1.27 1.3 1.5 2.36 1.9 2.2 2.2 2.28 2.54 2 1.62 2.33 2.02 2 2.2

132.9 137.3 138.9 140.1 140.9 144.2 145 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 209 210 222

7 7s

87 +1 88 +2 89 +3 90 +4 91 +5,4 92 +6,3,4,5 93 +5,3,4,6 94 +4,3,5,6 95 +3,4,5,6 96 +3 97 +3,4 98 +3 99 +3 100 +3 101 +3,2 102 +2,3

6d

103 +3 104 105 106 107 108 109 110 111 112

7p

113 114 115 116 117 118
Fr Ra

5f
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og

0.7 0.9 1.1 1.3 1.5 1.38 1.36 1.28 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

223 226 227 232.0 231.0 238.0 237 239 243 247 247 251 252 257 258 259 262 261 262 266 264 277 268 281 272 285 284 289 288 292 293 294
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Actinides Inner transition Metals Transition metals Halogens Noble 
Gases

Increasing 
atomic 
radius 

Decreasing 
Ionization 

Energy 
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Common Polyatomic Ions
ammonium NH4+1 perchlorate ClO4−1 hydrogen  

sulfate HSO4−1 sulfate SO4−2 oxalate C2O4−2

hydronium H3O+1 chlorate ClO3−1 sulfite SO3−2 silicate SiO3−2

acetate
C2H3O2−1 chlorite ClO2−1 permanganate MnO4−1 phthalate C8H4O4−2 peroxide O2−2

CH3COO−1 hypochlorite ClO−1 periodate IO4−1 chromate CrO4−2 tetraborate B4O7−2

hydroxide OH−1 nitrate NO3−1 hydrogen 
carbonate HCO3−1

dichromate Cr2O7−2 borate BO3−3

cyanide CN−1 nitrite NO2−1 carbonate CO3−2 arsenate AsO4−3

cyanate OCN−1 bromate BrO3−1 dihydrogen 
phosphate H2PO4−1 hydrogen 

phosphate HPO4−2
phosphate PO4−3

thiocyanate SCN−1 iodate IO3−1 orthosilicate SiO4−4

 1



Select Physical 
Constants

R:  8.314 J/mol K


      8.314 L kPa/mol K


        .082 L atm/mol K


h:   6.626 x 10-34 J s


c:   2.998 x 108 m/s


e- charge: -1.6 x 10-19C


e- mass: 9.11 x 10 -28g


p+ mass: 1.67 x 10-24g


n mass:  1.67 x 10-24g 





Activity Series

Lithium


Potassium


Barium


Calcium


Sodium


Magnesium


Aluminum


Manganese


Zinc


Chromium


Iron


Cobalt


Nickel


Tin


Lead


Hydrogen


Copper


Mercury


Silver


Platinum


Gold





Important Equations


ΔG = ΔH - TΔS


ΔG > 0 non spont.


ΔG < 0 spont.


ΔG = 0 equilibrium


Q = mCΔT




pH = -log [ H+ ]


pOH = -log [ OH- ]


pH + pOH = 14


M1V1 = M2V2


ΔTf = kf m #particles


ΔTb = kb m #particles


STP:


0 oC = 273K


1atm = 101.3 kPa



 760 mm Hg



 14.7 psi



 760 torr



 1.01 x 105 N/m2


Solubility Rules

1. Salts of ammonium 

and Group 1A are always 

soluble.


2. All halogen salts are 

soluble except with Ag, 

Hg, and Pb.  F
-
 is 

insoluble with Group 2A.


3. Chlorates, 

perchlorates, nitrates, 

and acetates are soluble.


4. Sulfates are soluble 

except with Ca, Sr, Ba, 

Hg, Pb2+ , and Ag.


5. Phosphates, oxalates, 

hyrdoxides, chromates, 

dichromates, sulfides, 

oxides, and carbonates 

are insoluble except with 

ammonium and Group 

1A.


6.  Strong acids and 

bases are soluble. 


Conversions


1 in = 2.54 cm


1 lb = 454 g


1 qt = .9463 L


1 km = .6214 mi


1 cal = 4.184 





TRUCKS 1-10:

Rule #1 What you put 

in...you must get out. 


Rule #2  What’s the name of 

the game... How stable can 

you get.


Rule #2a  What’s the name 

of the game for energy...  

How low can you go.


Rule #2b  What’s the name 

of the game for entropy...  

Anarchy Now!


Rule #3 It's all about the 

electrons.


Rule #4  Once you get to 

moles you can go 

anywhere.


Rule #5  More collisions 

means a faster reaction, as 

long as they have the 

correct orientation and 

energy.


Rule #6 Pressure can be 

doubled three ways. 

Doubling the amount of gas, 

halving the volume, and 

doubling the temperature.


Rule #7 It's all about the 

protons, for Bronsted and 

Lowry, but for Lewis it's still 

all about the electrons.


Rule #8 If there is a 

temperature change, use 

the "Q" equation. If there is 

no temperature change, use 

stoichiometry.


Rule #9 Heat flows from hot 

objects to less hot objects. 

The hot object cools and the 

cold object warms. No 

temperature difference 

means no heat flow




Water Constants 


C (gas)= 2.02 J/g oC 


C (liquid)= 4.18 J/g oC 


C (solid)= 2.06 J/g oC 


kf= 1.86 oC/m


kb = 0.51 oC/m


ΔHfus= 6.01 KJ/mol


ΔHvap= 40.7 KJ/mol

Select Weak Acids

HC2H3O2:  Acetic acid

H2CO3:  Carbonic acid

H3PO4:  Phosphoric acid

H2C2O4:  Oxalic acid

Strong Acids

HCl:  Hydrochloric 
acidHBr:  Hydrobromic acid

HI:  Hydroiodic acid

H2SO4: Sulfuric acid

HNO3:  Nitric acid

HClO4:  Perchloric acid

Common Organics

methane:  CH4

ethane:  C2H6

propane:  C3H8

methanol:  CH3OH

ethanol:  CH3CH2OH

acetic acid:  CH3COOH

benzene:  C6H6

Strong Bases

LiOH In conc. 
less than  .

01
NaOH

KOH Ca(OH)2

RbOH Ba(OH)2

CsOH Sr(OH)2

# of particles

6.02x1023 moles

# of grams

molar mass moles

Liters at STP

22.4 L moles

moles

m L

moles

M L

Solid

Liquid Gas
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Vaporization/Evaporation/Boiling
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