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Question 4 
(15 points) 

 

(a) A piece of solid strontium carbonate is dropped into a 0.1 M solution of hydrochloric acid. 
 

 
(i) Balanced equation:   

 
2 H+ + SrCO3   Sr2+ + CO2  +  H2O 

OR, 

H+ + SrCO3   Sr2+ +  HCO3
 

 

1 point is earned for the correct reactants. 

2 points are earned for the correct products. 

1 point is earned for correctly balancing  
the equation for mass and charge. 

 
 (ii) Indicate one thing that would be observed as the reaction occurs. 

 

The solid dissolves OR a gas is given off. 1 point is earned for either observation. 

 

 
(b) Magnesium metal is strongly heated in oxygen gas. 

(i) Balanced equation:   
 

2 Mg + O2   2 MgO 
 

2 points are earned for the correct reactants. 

1 point is earned for the correct product. 

1 point is earned for correctly balancing  
the equation for mass and charge. 

 
 (ii) What is the oxidation number of magnesium before the reaction occurs, and what is the oxidation 

 number of magnesium after the reaction is complete? 

 

Oxidation number before = 0. 

Oxidation number after = +2. 
1 point is earned for two correct responses.  
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Question 4 (continued) 
 
(c) A solution of nickel(II) chloride is added to a solution of sodium hydroxide, forming a precipitate. 

(i) Balanced equation:   
 

Ni2+  +  2 OH    Ni(OH)2 
 

2 points are earned for the correct reactants. 

1 point is earned for the correct product. 

1 point is earned for correctly balancing  
the equation for mass and charge. 

 

 (ii) If equal volumes of 1.0 M nickel (II) chloride and 1.0 M sodium hydroxide are used, what ion is  
present in the solution in the highest concentration after the precipitate forms?

 

The chloride ion 
1 point is earned for the correct ion. 
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Question 4 
 
Overview 
 
This question assessed students’ ability to communicate their knowledge of chemical processes. Important 
skills tested included writing chemical formulas for substances and balancing equations. Additional aspects 
of the question evaluated general understanding of chemical concepts presented to students in both the 
classroom and the laboratory. 
 
Sample: 4A 
Score: 15 
 
The response earned all 15 available points. 
 
Sample: 4B 
Score: 12 
 
In part (a)(i) the response did not earn 1 of the product points because it includes a carbonic acid molecule 
instead of its decomposition products of CO2 and H2O. In part (a)(ii) the point was not earned because the 
pH change is interpreted as a measurement and not an appropriate observation. The response did not earn 
the balancing point in part (b)(i).  
 
Sample: 4C 
Score: 9 
 
The response did not earn any reactant or product points in part (a)(i) but did earn 1 point for writing a mass 
and charge balanced equation that is connected to the given information. In part (a)(ii) the point was 
earned for providing an appropriate observation, namely, that the solid strontium carbonate will bubble. In 
part (b)(i) the product point was not earned as a consequence of dissociating the MgO into ions. The 
response did not earn the balancing point in part (b)(i) because the equation is not balanced for charge. 
The response did not earn the point in part (c)(ii) because it identifies Na+ as the ion with the highest 
concentration after the precipitate forms. 
 


