
AP Exam Review 2020                             Practice Exam #2 
This exam has two parts.  The first part should take you 25 minutes to complete.  The second part 
will take 15 minutes.   Do the first question setting a timer for 25 minutes.  Upon either completion 
of the question or the end of time, take a five minute break.  Reset the timer for 15 minutes and 
begin the second question.  Stop working when the timer goes off or you finish the question. 
Upload your work when completed.  

Question 1 

2 KMnO4(aq)+ 5NaClO3(aq)+ 6 HCl(aq) --> 2 MnCl2(aq)+ 3 H2O(l) + 5 NaClO4(aq)+ 2KCl(aq)  

A student conducts a titration experiment to analyze an impure mixture containing NaClO3  using 
KMnO4.  KMnO4 has a very purple color in solution while the other reactants and products do not.  

The student collects the following data: 

 Trial Trial 2 Trial 3 
KMnO4 (M) 0.010 0.010 0.010 
KMnO4 (mL) 13.46 12.25 12.44 
Mass of mixture (g) 0.633 0.632 0.635 
 

(a) Is this reaction an oxidation-reduction reaction? Justify your answer. 
(b) Write the balanced net ionic equation 
(c) Calculate the mass of sodium chlorate for trial 2 using the volume and molarity of the 

KMnO4 and the balanced equation. 
(d) What is the mass percent of sodium chlorate in the mixture using the data in trial 2? 
(e) Give one possible reason or error in the experimental method as to why the volume of 

KMnO4 in trial 1 is  higher than trials 2 and 3. 

One of the elements from one of the compounds in the experiment was submitted (as an atom)  for 
photoelectron spectroscopy.  The generated graph is below. 

 

(f) What is the element?  Justify your answer. 



(g) Draw a Lewis dot structure for chlorate ion, ClO3
-1 that obeys the octet rule.  

(i) Identify the geometry of the structure you drew for part (g). 

(ii) Calculate the formal charge on the Cl in the structure you drew for part (g). 

 

Question 2 

Another student does a kinetics experiment and collects the following data for the reaction: 

2 KMnO4(aq)+ 5NaClO3(aq)+ 6 HCl(aq) →  2 MnCl2(aq)+ 3 H2O(l) + 5 NaClO4(aq)+ 2KCl(aq) 

Exp  [KMnO4] [NaClO3] [HCl] Rate (M/s) 
1 0.100 0.100 0.100 3.42x10-08 

2 0.250 0.100 0.100 8.56x10-08 

3 0.100 0.300 0.100 1.03x10-07 

4 0.100 0.100 0.200 3.42x10-08 

 

(a) Determine the rate law. 
(b) Determine the rate value constant k including units. 
(c) Explain, referring to what is happening at the molecular level,  why the rate for experiment 

2 is faster than the one for experiment 1. 
(d) A student claims that the reaction rate can be increased by heating the reaction mixture in 

order to lower the Activation Energy.  Explain what is wrong with this statement.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 



 

 

 



 

 

 

 

 


