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Question 4: Short Answer 4 points 
 
(a) For the correct calculated value:  

3 3
67.52 g0.00250 mol CH NH Cl 0.169 g1 mol× =  

1 point 

(b) For a correct description of step 1:  

Accept one of the following: 

• Use the spatula, balance, and weighing paper to measure out exactly 0.169 g  of 

3 3CH NH Cl( )s . 
• Use the balance to weigh out the mass of solid in part (a). 

1 point 

 For a correct description of step 4:  

Rinse the buret with a small amount of 3 20.100  CH NH ( )M aq , drain, and refill with 

3 20.100  CH NH ( )M aq . 

1 point 

 Total for part (b) 2 points 

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

Equal to. The ratio of weak acid to conjugate base is still 1:1. 

1 point 

 Total for question 4 4 points 
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Question 4 

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

Overview 
 
Question 4 presented students with an array of questions concerning the preparation and analysis of 
buffer solutions with equimolar amounts of the weak base, CH3NH2, and its conjugate acid, 
CH3NH3

+.  
 
Part (a) required students to apply mathematical routines to determine the mass of CH3NH3Cl(s) 
required to prepare the desired buffer (Learning Objective SPQ-1.A, Skill 5.F from the AP Chemistry 
Course and Exam Description). The student must use the periodic table to determine the molar mass 
of CH3NH3Cl to convert a given mole value to grams to earn the point.  
 
Part (b) required students to identify appropriate experimental procedures required to accurately 
weigh a mass of solid (SPQ-1.A, 2.C) and prepare a buret to deliver a precise volume of solution 
(SPQ-3.A, 2.C). The students were presented with an incomplete procedure and tasked with filling in 
two missing procedural steps. The first point was earned for the correct selection of the electronic 
balance to measure the mass of CH3NH3Cl(s) calculated in part (a) in Step 1 of the procedure. The 
second point was earned for rinsing the wet buret with the 0.100 M CH3NH2 solution prior to filling it 
with the 0.100 M CH3NH2, in order to prevent dilution of the solution in Step 4 of the procedure. 
 
Part (c) required students to integrate mathematical and conceptual reasoning to predict the outcome 
of an experimental modification to the preparation of the buffer (SAP-10.C, 2.F). The procedure was 
modified by halving both the moles of CH3NH2 and the mass of CH3NH3Cl. The point was earned for 
a response that indicates the pH would remain the same, employing a mathematical and/or 
conceptual justification that the mole ratio of buffer components is the same as in the first buffer 
solution; therefore, the pH of the second solution is the same as the first solution.  

Sample: 4A 
Score: 4 
 
This response earned 4 points. In part (a) the point was earned for correctly calculating the mass of 
CH3NH3Cl with supporting work. In part (b) the first point was earned for correctly indicating the 
need to measure the mass of CH3NH3Cl using the electronic balance. The second point was earned 
for first rinsing and then filling the buret with 0.100 M CH3NH2. In part (c) the point was earned for 
correctly claiming that the pH of the first buffer is equal to the pH of the second buffer with 
supporting justification using the consistent 1:1 molar ratios of conjugate acid to base.  

Sample: 4B 
Score: 3 
 
This response earned 3 points. In part (a) the point was earned for correctly calculating the mass of 
CH3NH3Cl with supporting work. In part (b) the first point was earned for correctly indicating the 
need to measure the mass of CH3NH3Cl using the electronic balance. The second point was earned 
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Question 4 (continued) 
 
for both rinsing and filling the buret with 0.100 M CH3NH2. In part (c) the point was not earned 
because the response incorrectly states that the pH of the second buffer is less than the pH of the 
first buffer.  

Sample: 4C 
Score: 1 
 
This response earned 1 point. In part (a) the point was not earned. Even though the correct mass of 
CH3NH3Cl is provided, insufficient supportive work is shown to justify the calculation. In part (b) the 
first point was not earned because the response does not include the equipment needed to measure 
the mass of CH3NH3Cl (electronic balance). The second point was not earned because the buret is 
not first rinsed with CH3NH2 before being filled. In part (c) the point was earned for correctly 
claiming that the pH of the first buffer is equal to the pH of the second buffer with supporting 
justification using the consistent ratios of conjugate acid to base. 
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