
Math of Chemical Formula and Equations

A. Balanced chemical equations demonstrate the law of conservation of 
matter 

1. Chemical equations show a change in the type of substances

2. Reactants are always on the left side of the arrow and the products are on the right side of the arrow
Reactants 


Products

3. Conservation of mass –the total mass of reactants is equal to the total mass of the products.
4. Conservation of atoms: for each element, atoms of reactants are equal to atoms of product.
5. The number of molecules (Coefficent) multiplied by the number atoms (what is in the chemical formula) of that element per molecule equals the total number of (moles of) atoms

6. Be able to Balance equations: 

__NH3 + __O2 ( __NO + __H2O

B. Mole ratios of a reaction are shown by coefficients in the balanced chemical equation 

1. Coefficients indicate the number of moles of individual particles in the equation 

2. Changes in the number of particles are directly proportional to one another.



Ratio and Proportion Stoichiometry (mole-mole conversions)

C. Determining the atomic mass of elements and the formula mass of Compounds 

1. Use the periodic table to determine the atomic mass of an atom

2. Use proper unit to label an atom’s mass (amu) 

3. Use subscripts and atomic mass to calculate the formula mass of compounds (including hydrates) 

          
D. Calculate the mass of a given number of moles of a substance 

1. Calculations using units and significant digits to justify a reasonable answer 

2. Use scientific notation in calculations

E. Calculate the number of moles of a given mass 

1. Calculations using units and significant digits to justify a reasonable answer.  Reference Table T “Mole calculations”
F. Calculate the number of molecules in a given no. of moles

1. Introduce Avogadro’s Number “6.02 X 1023”  particles per mole

H. Determine % Composition, empirical and molecular formulas 

1. % Composition for mixtures may vary

2. % Composition for a compound is constant

3. % Composition may be calculated using mass relationships 

4. An empirical formula is the lowest whole number relationship between atoms of various elements in a compound

5. A molecular formula is a whole number multiple of the empirical formula 

I. Derive quantitative information about reactants and products in a chemical reaction

1. Coefficients in an equation may be interpreted with different units atoms -molecules or moles




Example:  
2He = two Helium Atoms, two moles of Helium

2H2 = two Hydrogen Molecules, two moles of 

Hydrogen (molecules) & Four 

HydrogenAtoms

2H2O = two water Molecules, two moles of water 

(molecules), four (moles of) hydrogen atoms, 

two (moles of) oxygen atoms & a total of six moles of atoms.
