Chemical Formulas

· Writing and understanding

· Atomic tally

· Percent composition

· Empirical formulas

· Molecular and formula mass

Key vocabulary

· Coefficient

· Subscript

· Atomic mass

· Atomic symbol

· Molecule

· Covalent bond

· Ionic bond
atomic mass units

Writing chemical formulas, coefficient and subscripts

Calculating the atomic tally of a chemical formula with coefficients

A subscript number acts as a multiplier for a single element (unless there is parenthesis), a coefficient number acts as a multiplier for all of the atoms in the entire compound. When no number is present then "1" is understood.

Examples
Show the atomic tally for each of the following:

	Atomic Tallies

	Given
	3 NaCl
	2 C6H12O6
	4 CH3COOH

	Atomic Tally
	  

 

 

 

Total # of Atoms = 
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =

	 

	Given
	10 C4H10
	3 Ba(NO3)2
	5 Al2(CO3)3

	Atomic Tally
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =




Show the atomic tally for each of the following:

	Atomic Tallies

	Given
	2 Mg(OH)2
	5 CuSO4
	3 Pb(NO2)4

	Atomic Tally
	  

 

 

 

Total # of Atoms = 
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =

	 

	Given
	8 CH4
	Al(NO3)3
	7 Cl2

	Atomic Tally
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =
	  

 

 

 

Total # of Atoms =


Molecular and Empirical Formulas 
The molecular formula shows the molecule as it actually exists, the empirical formula for a compound shows the simplest whole number ratio for the elements in the compounds.  To find the empirical formula for a compound, find the largest whole number that can be divided into each of the subscripts evenly.  If no number will go into any of the subscripts evenly, then the empirical formula and the molecular formula for the compound are the same. 
Show the correct empirical formula for each of the following compounds

	1. C5H10  

 

 
	2. C6H8O6 

 

 
	3. Hg2F2

	4. CO2
  

  
	  5. N2O4
	   6. C6H14


Molecular Mass

· The masses shown on the periodic table are the atomic masses.  To determine the mass of a molecule, simply add up all of the atomic masses for the atoms that make up the molecule.  As a general rule, whenever you take mass information of the periodic table, round to three significant digits.

· The units are atomic mass units with the symbol (u).
· Scientists do not call ionic compounds molecules, so you can't find the molecular mass of an ionic compound.  Instead, we do the exact same calculation, but we call the results the formula mass of the compound.

Examples
Determine the molecular mass of each of the following

	MOLECULAR MASS

	CH4
	H20
	NO2

	  

 


	 
	 

	
	 
	 

	C3H8
	CH3OOH
	HBr

	 

 

 
	 
	 




	FORMULA MASS

	KBr
	LiOH
	NaNO3

	  

 


	 
	 

	 
	 
	 

	Ba(OH)2
	(NH4)2O
	CaCO3

	 

 


	 
	 


Percentage Composition
When you are asked to determine the percentage composition of a compound, it should be understood that this refers to the percentage by mass.  In other words, the percentage composition of water shows what percentage of the mass of a water molecule is made up of hydrogen and what percentage of the mass is made up of oxygen.
Example
                                                        number of chocolate doughnuts
% of doughnuts that are chocolate = --------------------------------- x 100
                                                         Total number of doughnuts

                                                                3
% of doughnuts that are chocolate = ----------- x 100
                                                              12

 % of doughnuts that are chocolate = 25%

Equation                                       

 part
                                percent composition = --------------------- x 100
                                                                          whole

 Chemical Examples

	Calculate the percentage composition by mass of the following compounds

	1) HgO 

 

 

 

 

 
	2) Na2S

	3) (NH4)2S 

 

 

 

 

 
	4) Sr(NO3)2

	

	Calculate the percentage composition by mass of the following compounds

	1) MgO 

 

 

 

 
	2) Li2O


