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Question 5: Short Answer 4 points 
 
(a) (i) For the correct calculated value:  

L atm
mol K

(7.45 atm)(6.00 L) 1.84 mol
(0.08206 )(296 K)

PVn RT ⋅
⋅

= = =  

1 point 

 (ii) For the correct calculated value:  

Accept one of the following: 

• 1 2

1 2

P P
T T=  

1 2
2

1

( )( ) (7.45 atm)(271 K) 6.82 atm296 K
P TP T= = =  

• 
L atm
mol K(1.84 mol)(0.08206 )(271 K)

6.82 atm6.00 L
nRTP V

⋅
⋅= = =  

1 point 

 Total for part (a) 2 points 

(b) For a correct drawing:  

The drawing should show three water molecules with a hydrogen atom (dark circle) 

oriented towards the Cl−  ion. 

 

1 point 

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

2HNO . The diagram shows most of the molecules in their un-ionized form, indicating a 
weak acid with a aK  value less than 1, which is consistent with 2HNO . 

1 point 

 Total for question 5 4 points 
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Question 5 

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

Overview 
 
Question 5 presented students with gas laws involving HCl gas, as well as representations of  
acid solutions.  
 
Part (a) involved using the ideal gas law for a sample of HCl(g). In part (a)(i) the number of moles of 
gas was calculated given the pressure, volume, and temperature. Part (a)(ii) utilized the calculated 
moles of gas from (a)(i) to calculate a new pressure at a lower given temperature (Learning Objective 
SAP-7.A, Skill 5.F from the AP Chemistry Course and Exam Description).  
 
In part (b) the students were asked to draw three water molecules around a given chloride ion with 
correct ion-dipole orientation (SPQ-3.B, 3.C).  
 
Part (c) asked the students to select which acid is represented by a particle diagram, given three  
to choose from. The justification for the choice of acid is based on a table of given Ka values  
(SAP-9.F, 6.C). 

Sample: 5A 
Score: 4 
 
This response earned 4 points. In part (a)(i) the point was earned for correctly calculating the number 
of moles of HCl(g). In part (a)(ii) the point was earned for correctly calculating the new pressure of 
HCl(g). In part (b) the point was earned for drawing three water molecules with hydrogen atoms 
oriented toward the Cl− ion. In part (c) the point was earned for selecting HNO2 as the acid in the 
diagram and including a valid justification. 

Sample: 5B 
Score: 3 
 
This response earned 3 points. In part (a)(i) the point was earned for correctly calculating the number 
of moles of HCl (g). In part (a)(ii) the point was earned for correctly calculating the new pressure of 
HCl(g). In part (b) no point was earned because the drawing shows three water molecules oriented 
with the oxygen atom near the Cl− ion. In part (c) the point was earned for selecting HNO2 as the acid 
in the diagram and stating that the diagram represents a weak acid dissociation with a Ka less than 
one. 

Sample: 5C 
Score: 2 
 
This response earned 2 points. In part (a)(i) the point was earned for correctly calculating the number 
of moles of HCl(g). In part (a)(ii) the point was not earned because the new pressure of HCl(g) is 
calculated incorrectly. In part (b) the point was earned for drawing three water molecules with 
hydrogen atoms oriented toward the Cl− ion. In part (c) the point was not earned because the 
justification is incorrect. 
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