
1. In the reaction between solid phosphorus and oxygen gas to form P4O10(s), what 

is the overall rate of reaction if the concentration of oxygen gas changes from 

0.200 mol/L to 0.000 mol/L over a 40 second period? 

 

Rate = Δconcentration/Δtime 

        = 0.2/40 

       = 0.005 mol/(L*s) 

 

2. One way to remove rust stains from ceramic bathroom fixtures is to apply a 

solution of oxalate ion, as shown in the following equation. 

C2O4
-2

(aq) + 2Fe
+3

(aq)  2CO2(g) + 2Fe
+2

(aq) 

What is the average rate of reaction for this system over the specified period if the 

concentration of oxalate ion changes from 0.80 mol/L at 3.0 min to 0.20 mol/L at 

8.0 min? 

 

Rate = Δconcentration/Δtime 

        = (.8-.2)/(8-3) 

        = .6/5 

       = 0.12 mol/(L*min) 

 

 

3. The reaction among permanganate, iron (II), and hydrogen ions occurs in 

aqueous solution as follows: 

MnO4
-1

(aq) + 5Fe
+2

(aq) + 8H
+1

(aq)  Mn
+2

(aq) + 5Fe
+3

(aq) + 4H2O(l) 

Given that the rate of reaction is 4.0*10
-2

 mol/L MnO4
-1 

consumed per 

minute, calculate and express the rate of reaction with respect to each of 

the other reactants or products in the equation.  

 

 Rate of reaction of Fe
+2

 consumed is 5 * 0.04 = 0.2 mol/L 

 Rate of reaction of H
+1

 consumed is 8 * 0.04 = 0.32 mol/L 

 Rate of reaction of Mn
+2

 produced is 1 * 0.04 = 0.04 mol/L 

Rate of reaction of Fe
+3

 produced is 5 * 0.04 = 0.2 mol/L 

Rate of reaction of water produced is 4 * 0.04 = 0.16 mol/L 

 

 

4. Under certain conditions, ammonia and oxygen can react as shown by the 

equation 4NH3(g) + 5O2(g)  4NO(g) + 6H2O(g) 

When the instantaneous rate of consumption of ammonia is 0.02 mol/(L*s), what 

will be the instantaneous rate 

a. Of consumption of oxygen? 

 

Rate of oxygen = 5/4 * 0.02 = 0.025 mol/(L*s) 

b. Of formation of water vapour? 

 

 Rate of water = 6/4 * 0.02 = 0.03 mol/(L*s)  

 

      



5. Rates of reaction are generally fastest at the beginning of a reaction.  Explain 

why this is so. 

 

There are more reactants available to react with each other at the beginning of the 

reaction.  As time goes by, there are less reactants available and it will take longer for 

them to come in contact with each other.  (dance analogy) 

 

 

6. Sketch a graph (include curves for HCl, methane and chlorine gas) as the 

reaction progresses.  Assume that the initial concentration of methane is slightly 

more than the initial concentration of chlorine.  You can also assume there was 

no HCl to start. 

CH4(g) + Cl2(g)  HCl(g) + CH3Cl(g) 

  

  

Get Stam to show you this on the blackboard. 


