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Introduction: Deconstructing the 2016 AP Chemistry
Free Response Questions

The 2016 AP Chemistry Free Response section presented a significant challenge to
students, testing their understanding of core chemical principles through a variety of
question types. This in-depth analysis delves into each question of the 2016 AP Chemistry
free response section, examining the underlying concepts tested, common student errors,
and strategies for success. Analyzing the 2016 AP Chemistry free response questions
provides valuable insights into the exam's structure and expectations, ultimately assisting
students preparing for future AP Chemistry exams.

Question 1: Equilibrium and Solubility

This question focused on solubility equilibrium, encompassing concepts like Ksp, common
ion effect, and Le Chatelier's principle. Students were expected to calculate Ksp from
solubility data, predict the effect of adding a common ion, and explain shifts in equilibrium
based on changes in conditions. Common errors included incorrect stoichiometry in
calculations and a lack of understanding of the implications of the common ion effect. A



successful approach to this 2016 AP Chemistry free response question required a strong
grasp of equilibrium constants and their relationship to solubility.

Question 2: Acid-Base Chemistry and Titration

This question involved a titration problem, requiring students to calculate pH at various
points in the titration curve, identify the equivalence point, and select an appropriate
indicator. Strong acid-strong base titrations, as well as buffer solutions, were central to
this section of the 2016 AP Chemistry free response exam. Many students struggled with
accurately calculating the pH at points beyond the equivalence point. Success hinged on a
thorough understanding of acid-base stoichiometry and the Henderson-Hasselbalch
equation.

Question 3: Thermodynamics and Gibbs Free Energy

Question 3 of the 2016 AP Chemistry free response section explored thermodynamic
principles, specifically focusing on Gibbs Free Energy (AG). Students needed to calculate
AG under standard conditions and non-standard conditions, relate AG to spontaneity, and
understand the relationship between AG, AH, and AS. This section challenged students'
ability to connect theoretical concepts to practical calculations. A significant number of
students struggled with the application of the Gibbs Free Energy equation under non-
standard conditions. Mastering this area for the 2016 AP Chemistry free response
required a clear understanding of the thermodynamic relationships and their application.

Question 4: Electrochemistry

This question investigated aspects of electrochemistry, including cell potential, Nernst
equation, and electrochemical cells. Students were asked to construct a voltaic cell
diagram, calculate cell potential under standard and non-standard conditions, and explain
the relationship between cell potential and spontaneity. The 2016 AP Chemistry free
response questions concerning electrochemistry demanded a detailed understanding of
redox reactions and their application in electrochemical cells. Many students made errors
in correctly identifying the anode and cathode, leading to incorrect cell potential
calculations.

Question 5: Kinetics and Reaction Mechanisms

This question delved into chemical kinetics, focusing on reaction rates, rate laws, and
reaction mechanisms. Students were presented with experimental data and asked to
determine the rate law, calculate the rate constant, and propose a plausible reaction
mechanism. The analysis of the 2016 AP Chemistry free response exam showed that a
significant number of students struggled with interpreting the experimental data to
determine the rate law correctly. Successfully answering this question required a firm
grasp of kinetic principles and the ability to connect experimental data to theoretical
models.



Question 6: Organic Chemistry

The 2016 AP Chemistry free response section also included a question on organic
chemistry, which involved naming organic compounds, identifying functional groups, and
predicting reaction products. This part often proved challenging, requiring students to
recognize different functional groups and their reactivity. Many students had difficulty in
correctly predicting the products of simple organic reactions. This section highlighted the
importance of a solid foundation in organic nomenclature and reaction mechanisms.

Analyzing Student Performance on the 2016 AP
Chemistry Free Response

Statistical analysis of student performance on the 2016 AP Chemistry free response
questions revealed significant variation in difficulty across the questions. Questions 2 and
4 proved to be the most challenging, indicating potential weaknesses in student
understanding of acid-base chemistry and electrochemistry. The data emphasizes the
importance of targeted review in these areas when preparing for the AP Chemistry exam.

Strategies for Success on Future AP Chemistry Free
Response Questions

Thorough understanding of core chemical principles, consistent practice with various
question types, and detailed attention to problem-solving strategies are crucial for success
on the AP Chemistry free response questions. Students should focus on developing a
strong foundation in all key areas of the curriculum and regularly practice solving past AP
Chemistry free response questions.

Conclusion

The 2016 AP Chemistry free response questions provided a comprehensive assessment of
student understanding across key areas of the curriculum. Analysis of student
performance reveals areas of strength and weakness, offering valuable insights for future
exam preparation. By understanding the recurring themes and challenges presented in the
2016 exam, students can better prepare themselves for success on future AP Chemistry
assessments.

FAQs

1. What is the overall difficulty level of the 2016 AP Chemistry free response? The
difficulty varied across questions, with some proving more challenging than others.
Acid-base chemistry and electrochemistry questions seemed to pose the most
significant difficulties.



. What topics were most heavily emphasized in the 2016 AP Chemistry free response?
Equilibrium, acid-base chemistry, thermodynamics, electrochemistry, kinetics, and
organic chemistry were all significantly represented.

. What were the most common student errors in the 2016 AP Chemistry free response?
Common errors included incorrect stoichiometry, misunderstanding of equilibrium
principles, misapplication of equations, and difficulties interpreting experimental
data.

. How can students best prepare for the AP Chemistry free response section?
Consistent practice with past free response questions, a strong grasp of fundamental
concepts, and focused review of challenging areas are crucial.

. What resources are available for reviewing the 2016 AP Chemistry free response?
The College Board website provides the official exam questions and scoring
guidelines. Numerous review books and online resources also offer analyses and
practice problems.

. How is the AP Chemistry free response section scored? The free response section is
scored holistically by experienced AP Chemistry readers, with points awarded based
on the accuracy and completeness of answers.

. Is there a time limit for completing the AP Chemistry free response section? Yes,
there is a specific time allotted for each section of the AP Chemistry exam, including
the free-response questions.

. What type of calculator is allowed on the AP Chemistry exam? Refer to the College
Board's official guidelines for allowed calculator types.

. Are there any specific strategies for approaching the free-response questions
strategically? Yes, a systematic approach that involves carefully reading the
question, outlining your answer before writing, showing all your work, and using
proper units and significant figures is recommended.
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