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Question 7: Short Answer 4 points 
 
(a) For a correct answer:  

Accept one of the following: 

• The student’s drawing shows an incorrect ratio of 2Sr +  and OH−  ions. 
• The student’s drawing is not charge-balanced. 

1 point 

(b) (i) For the correct calculated value:  
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0.043 mol Sr 2 mol OH 0.086  OH1 L 1 mol Sr
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+ −

−
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1 point 

 (ii) For the correct calculated value, consistent with (b)(i):  

2 2 2 4[Sr ][OH ] (0.043)(0.086) 3.2 10spK + − −= = = ×  

1 point 

 Total for part (b) 2 points 

(c) For the correct answer and a valid justification:  

Less than. Because the 3 2Sr(NO ) ( )aq  solution already contains a common ion, 2Sr ( )aq+ , 

the solubility of 2Sr(OH)  will be decreased, resulting in a lower value of [OH ]− . 

1 point 

 Total for question 7 4 points 
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Question 7 

Note: Student samples are quoted verbatim and may contain spelling and grammatical errors. 

Overview 

Question 7 presented students with a set of questions surrounding the solubility equilibrium for 
strontium hydroxide. 

Part (a) required students to interpret a particulate-level diagram that illustrates a dissociation of 
Sr(OH)2 into its ions. Students were expected to make a claim about how the ratio of Sr2+ and OH− in 
the diagram is incorrectly illustrated (Learning Objective SPQ-3.B, Skill 6.A from the AP Chemistry 
Course and Exam Description).  
 
Part (b)(i) required students to calculate [OH−] using information given about [Sr2+] using the 
stoichiometric relationship. Identifying that the relationship between [OH−] and [Sr2+] is 2:1, students 
must calculate a value of [OH−] that is double that of [Sr2+] (SPQ-4.A, 5.F).  
 
Using the information provided in part (b)(i) and the calculated value of [OH−], part (b)(ii) prompted 
students to calculate the Ksp value for the insoluble hydroxide using the provided Ksp expression  
(SPQ-5.A, 5.F). 
 
In part (c) the students were prompted with a second saturated solution of Sr(OH)2 that is prepared in 
Sr(NO3)2(aq), rather than pure water. Students must assess whether the value of [OH−] in the second 
solution is greater than, less than, or the same as the value of [OH−] in the first solution. Students must 
consider the impact on the equilibrium conditions if the Sr(OH)2 was to be added to a solution already 
containing Sr2+(aq) ions, as compared to the original solution where Sr(OH)2 was added to pure water 
(SPQ-5.B, 2.F). 

Sample: 7A 
Score: 4 
 
The point was earned in part (a) for indicating that the OH− to Sr2+ ratio should be 2:1, but in the 
drawing there are equal numbers of both types of ions. The point was earned in part (b)(i) for a 
correct calculation of [OH−]. In this example [OH−] is shown to be twice [Sr2+]. The point was earned 
in part (b)(ii) for a correct calculation of Ksp. In this example the Ksp expression and the expression 
with the substituted concentrations show the work for this calculation. The point in part (c) was 
earned for stating that [OH−] is lower and providing a valid justification.  

Sample: 7B 
Score: 3 
 
The point in part (a) was earned for indicating that the OH− to Sr2+ ratio should be 2:1, but in the 
drawing the ratio is 1:1. In this example the statement is made that [OH−] should be double [Sr2+] and 
that what is drawn are equal amounts of OH− and Sr2+. The point in part (b)(i) was earned for 
correctly calculating [OH−]. The point in part (b)(ii) was earned for correctly calculating the Ksp. The    
  



AP® Chemistry 2023 Scoring Commentary 

© 2023 College Board.  
Visit College Board on the web: collegeboard.org. 

Question 7 (continued) 
 
point in part (c) was not earned for stating that [OH−] does not change. The response indicates that 
the reverse rate increases, but the final concentration of OH− is based on equilibrium, not on the rate 
at which equilibrium is attained. 

Sample: 7C 
Score: 1 
 
The point in part (a) was earned for indicating that the correct ratio of OH− to Sr2+ is 2:1. The point in 
part (b)(i) was not earned for stating that [OH−] equals [Sr2+]. The value of [OH−] should be twice the 
value of [Sr2+]. The point in part (b)(ii) was not earned because the mathematical expression used to 
calculate the Ksp is incorrect. The setup shown has the 0.043 squared but NOT the 2 outside the 
parentheses. This results in an incorrect calculation. The point in part (c) was not earned because the 
explanation of the decreased [OH−] is not associated with the increased [Sr2+]. The example attempts to 
justify using hydrogen ions, but it is the increase in [Sr2+] that causes the decrease in [OH−]. 
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