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1. For parts of the free response question that require calculations, clearly show the method used and the
steps involved in arriving at your answers. You must show your work to receive credit for your answer.
Examples and equations may be included in your answers where appropriate.

 

Answer the following questions about weak acids. Use the  values in the following table to help
answer some of the questions.

Acid

(a) Using the expression , explain how to determine which solution has the lower ,

 or . Do not perform any numerical calculations.

  Please respond on separate paper, following directions from your teacher.

(b) Which solution has a higher percent ionization of the acid, a  solution of  or
a  solution of  ? Justify your answer including the calculation of percent
ionization for each solution.

  Please respond on separate paper, following directions from your teacher.
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(c) A student titrated  of a  solution of a certain weak acid with . The
results are given in the graph above.

(i) What is the approximate  of the acid?

  Please respond on separate paper, following directions from your teacher.

(ii) What specific value from the graph is needed, in addition to the information in part  above, to
calculate the molar concentration of the  ?

  Please respond on separate paper, following directions from your teacher.

(iii) Identify a  value between 2.5 and 7.5 at which the concentration of the weak acid being titrated
is less than the concentration of its conjugate base.

  Please respond on separate paper, following directions from your teacher.
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(d) In another experiment, the student titrated  of  with
. Calculate the  of the solution at the equivalence point.

  Please respond on separate paper, following directions from your teacher.

Part (a)

Select a point value to view scoring criteria, solutions, and/or examples and to score the response.

 

0 1

The response indicates that if  is equal for the two acids, the acid with the larger  will have the larger
concentration of  (which is equal to the concentration of  ) and the lower  , so  will have
the lower  .

Part (b)

Select a point value to view scoring criteria, solutions, and/or examples and to score the response. The choice of
which solution has a higher percent ionization should be consistent with the calculations.

   

0 1 2 3

The response meets all three of the following criteria:

The response includes a calculation of the percent ionization for  as follows.

 (Assume  .)



AP Chemistry Scoring Guide

Unit 8 Progress Check: FRQ  

Copyright © 2021. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your school’s participation in the program is prohibited. Page 4 of 6

The response includes a calculation of the percent ionization for  as follows.

 (Assume  .)

The response includes a conclusion consistent with the calculations.

Part (c)(i)

Select a point value to view scoring criteria, solutions, and/or examples and to score the response.

 

0 1

The response indicates that the  is  .

Part (c)(ii)

Select a point value to view scoring criteria, solutions, and/or examples and to score the response.

 

0 1

The response indicates that the value  is needed.

Part (c)(iii)
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Select a point value to view scoring criteria, solutions, and/or examples and to score the response. If the student
chose a  near 3.2 in part (c)(i), the response to part (c)(iii) must be greater than that value.

 

0 1

The response indicates a  greater than 3.2 and less than or equal to 7.5.

Part (d)

Select a point value to view scoring criteria, solutions, and/or examples and to score the response. If the student
uses incorrect results in a later step, the point can be earned for the later step. Note: It is not possible to determine
the  (or  ) in one step because a weak acid is reacting with a strong base, yielding a basic solution.
However, it is possible to calculate  by imagining that  and  react completely to form a
solution of pure  , which then hydrolyzes to form  and  . From the calculation of  ,

 and  can be determined.

   

0 1 2 3

The response includes all three groups of calculations below (or variations):

Calculate the initial molarity of  in the titrated solution.

   at complete reaction

 at complete reaction

Calculate  at the equivalence point using the hydrolysis of 

First calculate  for  :

Then calculate  and  .
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Assume that  , then 

 ,

Calculate 


