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CHEM 1013 - QUICK ACCESS FORMULAS: Fall Semester 
 

Chapter 1: Basic Concepts of Chemistry 

Temperature in Kelvin = (T C + 273.15) 
 
Chapter 2: Atoms, Molecules and Ions 

𝐹𝑜𝑟𝑐𝑒 =  −𝑘
(𝑛+𝑒)(𝑛−𝑒)

𝑑2      

% 𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑜𝑛 =
(𝑎𝑡𝑜𝑚𝑠 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡)(𝑎𝑡𝑜𝑚𝑖𝑐 𝑤𝑒𝑖𝑔ℎ𝑡)

(𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑)
 x 100 

% 𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 =
# 𝑎𝑡𝑜𝑚𝑠 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 𝑖𝑠𝑜𝑡𝑜𝑝𝑒

# 𝑎𝑡𝑜𝑚𝑠 𝑜𝑓 𝑎𝑙𝑙 𝑖𝑠𝑜𝑡𝑜𝑝𝑒𝑠 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑒𝑙𝑒𝑚𝑒𝑛𝑡
x 100% 

𝐴𝑡𝑜𝑚𝑖𝑐 𝑤𝑒𝑖𝑔ℎ𝑡

=
(% 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 𝑖𝑠𝑜𝑡𝑜𝑝𝑒1)

100
(𝑚𝑎𝑠𝑠 𝑜𝑓 𝑖𝑠𝑜𝑡𝑜𝑝𝑒 1)

+
(% 𝑎𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒 𝑖𝑠𝑜𝑡𝑜𝑝𝑒 2)

100
(𝑚𝑎𝑠𝑠 𝑖𝑠𝑜𝑡𝑜𝑝𝑒 2) + ⋯ 

 
Chapter 4: Stoichiometry Quantitative Information about Chemical Reactions 

% 𝑌𝑖𝑒𝑙𝑑 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑦𝑖𝑒𝑙𝑑 (𝑖𝑛 𝑔𝑟𝑎𝑚𝑠 𝑜𝑟 𝑚𝑜𝑙𝑒𝑠)

𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑦𝑖𝑒𝑙𝑑 (𝑖𝑛 𝑔𝑟𝑎𝑚𝑠 𝑜𝑟 𝑚𝑜𝑙𝑒𝑠)
x 100%  

𝑀𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑉𝑖𝑛𝑖𝑡𝑖𝑎𝑙 = 𝑀𝑓𝑖𝑛𝑎𝑙𝑉𝑓𝑖𝑛𝑎𝑙 

 
Chapter 5: Principles of Chemical Reactivity- Energy and Chemical Reactions 

𝑈 = 𝑈𝑓𝑖𝑛𝑎𝑙 − 𝑈𝑖𝑛𝑖𝑡𝑖𝑎𝑙     U= qsystem + wsystem 

q = mcT       𝑞1 + 𝑞2 + 𝑞3 + ⋯ = 0 (isolated systems) 

w = -P x V      qbomb = CbombT 

Hrxn = {(moles of product x fH(product)} - {(moles of reactant x fH(reactant)} 
 
Chapter 6: The Structure of Atoms 

C = v    𝐸𝑛 = −𝑅ℎ𝑐/𝑛2    E = hv     =
ℎ

𝑚𝑣
 

 
Chapter 7: The Structure of Atoms and Periodic Trends 
Z*= [Z- (# inner electrons on inner shell)] 
 
Chapter 8: Bonding and Molecular Structure 

rH = H(bonds broken) – H(bonds formed) 𝐵𝑜𝑛𝑑 𝑂𝑟𝑑𝑒𝑟
# 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑝𝑎𝑖𝑟𝑠 𝑢𝑠𝑒𝑑 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑡𝑦𝑝𝑒 𝑜𝑓 𝑏𝑜𝑛𝑑

𝑡𝑜𝑡𝑎𝑙 # 𝑏𝑜𝑛𝑑𝑠 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑡𝑦𝑝𝑒
 

 
 
 
Formal charge: # valence electrons - [# lone pair electrons 
+ ½ bonding electrons]   

 
Disclaimer: This page is meant to be used as a reference, not a comprehensive list of forumlas. For a full list, 
please see the corresponeding chapter summaries. This page may not be used within an evaluation setting 
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Chapter 9: Bonding and Molecular Structure-Orbital Hybridization and Molecular Orbitals 

𝐵𝑜𝑛𝑑 𝑂𝑟𝑑𝑒𝑟 =
# 𝑏𝑜𝑛𝑑𝑖𝑛𝑔 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 − # 𝑎𝑛𝑡𝑖𝑏𝑜𝑛𝑑𝑖𝑛𝑔 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠

2
 

 
Chapter 10: Gases and Their Properties 

𝑃 =
𝐹

𝐴
       

𝑉1

𝑇1
=

𝑉2

𝑇2
 

P1V1 = P2V2      PV=nRT 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑃 x 𝑀𝑤𝑡

𝑅𝑇
     (𝑋𝑎) =

𝑛𝑎

𝑛𝑡𝑜𝑡𝑎𝑙
  (𝑃𝑎) = 𝑋𝑎𝑃𝑡𝑜𝑡𝑎𝑙  

Xa + Xb + Xc +… = 1     KE = ½ mv2     

𝑢 = √
3𝑅𝑇

𝑀
      

𝑅𝑎𝑡𝑒 𝑜𝑓 𝑒𝑓𝑓𝑢𝑠𝑖𝑜𝑛 𝑔𝑎𝑠 1

𝑅𝑎𝑡𝑒 𝑜𝑓 𝑒𝑓𝑓𝑢𝑠𝑖𝑜𝑛 𝑔𝑎𝑠 2
=  √

𝑀𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑔𝑎𝑠 2

𝑀𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑔𝑎𝑠 1
 

(𝑃 + 𝑎 [
𝑛

𝑉
]

2
) (𝑉 − 𝑏𝑛) = 𝑛𝑅𝑇  

 
Chapter 11: Intermolecular Forces and Liquids 

ln 𝑃 =  −(∆𝑣𝑎𝑝 𝐻˚)/(𝑅𝑇) + 𝐶    ln (𝑃2/𝑃1) = −
∆𝑣𝑎𝑝𝐻

𝑅
[

1

𝑇2
−

1

𝑇1
]   

 
Chapter 12: The Solid State 

 𝑓𝑎𝑐𝑒 𝑑𝑖𝑎𝑔𝑜𝑛𝑎𝑙 =  √2 x edge length 
 
Chapter 13: Solutions and Their Behavior 

𝑚𝑜𝑙𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 =
𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒(𝑚𝑜𝑙)

𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑜𝑙𝑣𝑒𝑛𝑡[𝑘𝑔]
   𝑤𝑒𝑖𝑔ℎ𝑡 % 𝐴 =

𝑚𝑎𝑠𝑠 𝐴

𝑚𝑎𝑠𝑠 𝐴+𝑚𝑎𝑠𝑠 𝐵+𝑚𝑎𝑠𝑠 𝐶+⋯
x 100% 

∆𝑠𝑜𝑙 𝐻 =  ∆𝑙𝑎𝑡𝑡𝑖𝑐𝑒𝐻 + ∆ℎ𝑦𝑑𝑟𝑎𝑡𝑖𝑜𝑛𝐻    Sg = kHPg 

𝑃𝑠𝑜𝑙𝑣𝑒𝑛𝑡 =  𝑋𝑠𝑜𝑙𝑣𝑒𝑛𝑡𝑃˚𝑠𝑜𝑙𝑣𝑒𝑛𝑡    = cRT 
∆𝑇𝑏𝑝 =  𝐾𝑏𝑝 𝑚𝑠𝑜𝑙𝑢𝑡𝑒𝑖𝑠𝑜𝑙𝑢𝑡𝑒     ∆𝑇𝑓𝑝 =  𝐾𝑓𝑝𝑚𝑠𝑜𝑙𝑢𝑡𝑒 𝑖𝑠𝑜𝑙𝑢𝑡𝑒  

 
Chapter 14: Chemical Kinetics: The Rates of Chemical Reactions 

𝑅 =
∆[𝑃]

∆𝑡
= −

∆[𝑅]

𝑡
      𝑅𝑎𝑡𝑒 = 𝑘[𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝐴]𝑥  [𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝐵]𝑦 

𝑙𝑛
[𝑅]𝑡

[𝑅]0
=  −𝑘𝑡      

1

[𝑅]𝑡 
−

1

[𝑅]0 
= 𝑘𝑡 

𝑡1

2

=
0.693

𝑘
      𝑡1/2 = 1/𝑘[𝑅]0   𝑘 = 𝐴𝑒−𝐸𝑎 /𝑅𝑇 

 
Chapter 15: Principles of Chemical Reactivity- Equilibria 

𝐾 =
[𝐶][𝐵]

[𝐴]
=

(𝑥)(𝑥)

[𝐴]0−𝑥
 =  

(𝑥)(𝑥)

[𝐴]0
    𝐾𝑐 =  

[𝐶]𝑐[𝐷]𝑑

 [𝐴]𝑎[𝐵]𝑏  

 
Chapter 16: The Chemistry of Acids and Bases 
𝑝𝑂𝐻 = − log[𝑂𝐻−]  𝑝𝐻 =  −log [𝐻3𝑂+]   𝑘𝑤 = [𝐻3𝑂+] [𝑂𝐻−] = 1.0 x10−14

 

𝐾𝑎 =
[𝐴−][𝐻3𝑂+]

[𝐻𝐴]
   𝐾𝑏 =

[𝐵𝐻+][𝑂𝐻−]

[𝐵]
    𝑝𝐻 + pOH = 14.00 = pKw 

𝑝𝐾𝑎 =  − log(𝐾𝑎)  𝐾𝑎  x 𝐾𝑏 = 𝐾𝑤  


