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1. Balance the following reactions. (8 points) 

a. Xenon hexafluoride reacts with water to make xenon trioxide and hydrogen 
fluoride. 

 
XeF6 + 3 H2O  XeO3 + 6 HF 

 
b. The reaction of toluene (C7H8) with nitric acid (HNO3) to produce the 

explosive TNT (C7H5N3O6) and water. 
 

C7H8 + 3 HNO3  C7H5N3O6 + 3 H2O 
 
 
2. A truck carrying 31,000 kg of sulfuric acid (H2SO4) is involved in an accident, spilling 

its cargo.  HAZMAT crews use sodium bicarbonate (NaHCO3) to neutralize the acid 
by the reaction below.  (9 points) 

 
H2SO4 (aq) + 2 NaHCO3 (s) → Na2SO4 (s) + 2 H2O (l) + 2 CO2 (g) 

 
a. How many moles of sodium bicarbonate are needed to neutralize all the 

sulfuric acid? 
 
31,000 kg H2SO4 x 1000 g x 1 mol H2SO4 x 2 mol NaHCO3 = 6.32 x 105 mol 

 1 kg  98.079 g H2SO4 1 mol H2SO4  NaHCO3

 
 

b. If all of the H2SO4 is neutralized, how many kilograms of water will be 
produced? 

31,000 kg H2SO4 x 1000 g x 1 mol H2SO4 = 316,071 mol H2SO4 
  1 kg 98.079 g H2SO4  

 
316,071 mol H2SO4 x 2 mol H2O x 18.015 g H2O x 1 kg = 11,400 kg H2O 

  1 mol H2SO4 1 mol H2O 1000 g   
 
3. The molarity of a solution is defined as the concentration of a solution in terms of 

moles of solute per liter of solution (mol/L).  You have prepared a solution by 
dissolving 22.4 grams of potassium hydroxide in a total of 200 mL of solution.  What 
is the molarity of the potassium hydroxide?  (8 points) 

 
22.4 g KOH x 1 mol KOH = 0.3992 mol KOH 

  56.106 g KOH   
4.  

concentration = 0.3992 mol KOH = 1.996 M = 2.00 M KOH 
  0.200 L   



 


