
Fontana HS – AP Chem 

Ch 3: Equations & Moles   Name: 

          Per:  Date: 
 
 

1. Balance each of the following equations and tell what type of reaction it is 

(combination, decomposition, single replacement, double replacement, or 

combustion). 

a.   KNO3  →     KNO2 +         O2       _______________ 

b.   AgNO3 +       K2SO4 →      KNO3 +       Ag2SO4            ___________     

c.   CH3NH2 +         O2 →       CO2 +  H2O +  N2    ______________  

d.    N2O5 +       H2O →     HNO3          _____________   

e.    Na +  Zn(NO3)2  → ____ NaNO3 +        Zn          _____________   

 
 
2. Write balanced chemical equations for the reactions of sodium with the following nonmetals to 

form ionic solids.  a. Nitrogen            b. Oxygen             c. Sulfur                  d. Bromine                 
 
 

3. Write a balanced equation for the following: Don’t forget to write a skeleton equation first by 
balancing charges to write compounds before balancing equation with coefficients.  Make sure to 
write states of Matters (s, l, g, aq) 

 
a. Reaction of boron trifluoride gas with water to produce liquid hydrogen fluoride and solid boric 
acid,(H3BO3). 

 
b. Reaction of magnesium Oxide with Iron to form Iron (III) Oxide and Magnesium. 

 
c. The decomposition of dinitrogen Oxide gas to its elements. 

 
d. The reaction of Calcium Carbide solid with water to form calcium hydroxide and acetylene 
(C2H2) gas. 

 
e. The reaction of solid calcium cyan amide (CaCN2) with water to from calcium carbonate and 
ammonia gas. 

 
f. Ethane gas burns in air (Oxygen). 

 
g. Hydrogen reacts with oxygen to from Water. 

 
h. Nitrogen gas reacts with Hydrogen to form Ammonia gas. 

 
j. Hydrogen reacts with Iodine gas to form Hydrogen Iodide gas. 

 
k. Sodium reacts with Iodine gas to form solid Sodium Iodide. 

 
l. Sodium Oxide reacts with water to form aqueous sodium hydroxide and hydrogen. 

 
m. Carbon dioxide combines with water to form carbonic acid. 



 
n. Magnesium and nitrogen gas combine to form solid magnesium nitride. 

 
o. Hydrochloric acid reacts with aqueous Sodium hydroxide to form aqueous sodium chloride and 
water. 

 
 
4. Calculate the molar masses (grams) of the following: Show all work, units, and correct sig figs. 

 a. NH3   
b. NaHCO3       
c. Os2O3 

d. KOH  
e. Cu2SO3  
f.  Ti2O2  
g. Sr3(PO4)2  
h. N2O5       
i. Ca(HCO3)2      
j. CaSO4 

. 2 H2O 
 
 
5. Calculate the percentage by mass of the following compounds: Show all work, units, and correct 

sig figs. 
a. SO3          b. CH3COOCH3        c. Ammonium Nitrate. 

 
 
6. Calculate the following conversions. Show all work, units, and correct sig figs. 

 

a. How many grams are in 0.500 moles of NaCl? 

b. How many grams are in 3.56 moles of H2SO4 ? 

c. How many molecules are there in 0.655 moles of C6H14? 

d. How many moles are there in 1.204 x 1025 molecules of water?  

e. How many moles are in 3.01 X 1023 atoms Na?   

f. How many grams does 2.408 x 1023 molecules of SiO2 weigh? 

g. How many molecules are there in 21.6 grams of CH4? 

h. How many formula units are there in 87.8 grams of MgCl2? 

i. How many moles of hydrogen atoms are there in 1.4 mole of C3H8? 
 
 
 
 
 
 
 



7. Percent Composition: Determine the percent composition of each element 
in compound.  Complete the following problems showing all work, units, 
and with answers using the correct significant digits. 

 
a. CuBr2  
b. (NH4)2S 
c. Mg(NO3)2 
d. A 0.941g piece of magnesium metal is heated and reacts with oxygen. The 

resulting compound magnesium oxide weighed 1.560 grams. Determine the 
percent composition of each element in the compound. 

 
 

8. Empirical Formulas: Complete the following problems showing all work, 
units, and with answers using the correct significant digits. 

 
a. Arsenic reacts with chlorine to form a chloride. If 1.587 g of arsenic reacts with 3.755 g of 

chlorine, what is the EF? 
b. What is the EF given the following data: 10. 4 % C, 27. 8% S , and 61. 7 % Cl 
c. What is the EF given the following data:  21.7 % C, 9.6 % O, and 68.7 % F 

d. Determine the empirical formula given the following data for each compound: 
Fe = 63.53%, S = 36.47%  

e. A compound contains 21.6% sodium, 33.0% chlorine, 45.1% oxygen. 
Determine the empirical formula of the compound. 

 
 
 
 

 

 


