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Question 4 
(15 points) 

 

(a) Zinc metal is added to a hydrobromic acid solution. 

Balanced equation: 

                    Zn  +  2 H+      Zn2+  + H2 

          

1 point is earned for the correct reactants. 

2 points are earned for the correct products. 

1 point is earned for the balanced equation. 

 
 (ii) Write the oxidation half-reaction for the reaction. 

Zn     Zn2+  +  2 e 1 point is earned for the balanced half-reaction. 

 

(b) Solid lithium oxide is added to distilled water. 

Balanced equation: 

Li2O  +  H2O    2 Li+  +  2 OH 

1 point is earned for the correct reactants. 

2 points are earned for the correct products. 

1 point is earned for the balanced equation. 

 
 (ii) Indicate whether the pH of the resulting solution is less than 7, equal to 7, or greater than 7. Explain. 

 The pH of the resulting solution would be greater than 7 
because OH, a strong base, is formed in the reaction.

 

  
1 point is earned for the correct answer. 

 
(c) A 100 mL sample of 1 M strontium chloride solution is mixed with a 100 mL sample of 1 M sodium 

carbonate solution, resulting in the formation of a precipitate. 

Balanced equation: 

Sr2+  +  CO3
2–    SrCO3 

2 points are earned for the correct reactants. 

1 point is earned for the correct product. 

1 point is earned for the balanced equation. 

  
 (ii) Describe what will occur if the precipitate is dried and a few drops of 1 M hydrochloric acid are 

added. Explain. 

   The precipitate disappears and bubbles of CO2 form. 1 point is earned for a correct answer. 
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Question 4 
 
Sample: 4A 
Score: 15 
 
This response earned all 15 available points. Part (a) earned all 5 points: 1 point for the correct reactants, 2 
points for the correct products, 1 point for balancing both the mass and charges, and 1 point for writing the 
correct oxidation half-reaction. Part (b) earned all 5 points: 1 point for the correct reactants,  
2 points for the correct products, 1 point for balancing both the mass and charges, and 1 point for 

recognizing that a reaction that released OH ions would lead to a solution with a pH greater than 7. Part 
(c) also earned all 5 points: 2 points for the correct reactants, 1 point for the correct product, 1 point for 
balancing both the mass and charges, and 1 point for responding that the precipitate would dissolve and 
that CO2 gas would be released. 

 
Sample: 4B 
Score: 11  
 
Part (a)(i) did not earn the reactant point for representing hydrobromic acid, a strong acid, as 
undissociated “HBr.” One product point was earned for H2, but showing the strong electrolyte ZnBr2 as a 
molecular solid is incorrect, so the second product point was not earned. Part (b)(i) did not earn 1 of the  
2 product points because the strong electrolyte LiOH is shown as undissociated. Part (c)(i) earned 1 of the 
2 reactant points because both reactants — strong electrolytes each — are shown in undissociated form. 
The product point was earned because the correct product (SrCO3) is shown and is consistent with the 
reactants. 
 
Sample: 4C 
Score: 9 
 
Part (a)(i) did not earn the balancing point because of an unbalanced number of hydrogens and unbalanced 
charges. No product points were earned in part (b)(i) because of two separate mistakes in the products: the 

LiOH is represented as an undissociated molecule, and an unwarranted H+ ion is shown. This part also did 
not earn the balancing point because the charges are unbalanced. The simultaneous generation of a base 

(LiOH) and an acid (H+) does not make sense, so the point was not earned for part (b)(ii). Part (c)(ii) did not 
earn the point because of the inadequate description of the reaction between SrCO3 and hydrochloric acid. 


