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2013 ap calculus bc frq is a significant topic for students preparing for the Advanced
Placement (AP) Calculus BC exam. This set of free-response questions (FRQs) challenges
students to apply their understanding of calculus concepts, including limits, derivatives,
integrals, and series. In this article, we will explore the 2013 AP Calculus BC FRQ in
detail, breaking down each question, providing step-by-step solutions, and discussing the
underlying concepts. Additionally, we will highlight study strategies and resources to help
students excel in their calculus studies. This comprehensive guide aims to equip students
with the knowledge and skills necessary to tackle the AP Calculus BC exam effectively.
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Overview of the 2013 AP Calculus BC Exam

The 2013 AP Calculus BC exam comprises multiple-choice questions and free-response
questions, designed to assess students' understanding and application of calculus
concepts. The free-response section includes several questions that require detailed
solutions and explanations. The exam tests a variety of topics, including polynomial
approximations, differential equations, and series. It's essential for students to understand
the structure of the exam and the topics covered to prepare effectively.

The 2013 exam included a total of six free-response questions, each focusing on different
calculus concepts. The questions vary in difficulty, with some requiring straightforward
calculations and others demanding deep conceptual insights. Students are encouraged to
show all work to receive partial credit, which is crucial in a subject as complex as calculus.

Detailed Breakdown of Free-Response Questions

The 2013 AP Calculus BC FRQ section consisted of several distinct questions. Each
question is designed to target specific skills and knowledge areas within calculus. Here,
we will provide a detailed breakdown of each question, including the key concepts
involved and the methods for solving them.



Question 1: Polynomial Approximations

This question involved using Taylor series to approximate a function. Students were
required to find the Taylor series expansion of a given function around a specified point.
To solve this, students must understand the general formula for Taylor series and how to
apply it to derive series expansions.

Understand the Taylor series formula:

Identify the function and point of expansion.

Calculate derivatives at the given point.

Construct the series using calculated derivatives.

Question 2: Differential Equations

The second question focused on solving a differential equation. Students needed to apply
separation of variables or an integrating factor to find the general solution. This question
required a solid grasp of differential equations and the techniques used to solve them.

Identify the type of differential equation.

Apply appropriate methods for solving.

Integrate both sides as necessary.

Include the constant of integration in the final answer.

Question 3: Series Convergence

Question three examined students' understanding of series convergence tests. Students
were tasked with determining whether a given series converges or diverges. Knowledge of
tests such as the ratio test, root test, and comparison test is essential for solving this type
of problem.

Recognize the type of series presented.

Choose the appropriate convergence test.



Perform calculations to determine convergence or divergence.

Clearly justify the conclusion based on test results.

Conceptual Understanding Required for Each
Question

Each of the questions in the 2013 AP Calculus BC FRQ section requires a deep conceptual
understanding of calculus. Students must not only know how to perform calculations but
also comprehend the underlying principles that govern calculus concepts. Here, we will
discuss the critical concepts relevant to each question.

Understanding Taylor Series

For questions involving Taylor series, students must grasp the idea of approximating
functions using infinite sums of terms derived from the function's derivatives. This
requires knowledge of limits, continuity, and differentiability. Understanding how Taylor
series converge to a function within a certain interval is also crucial.

Grasping Differential Equations

For differential equations, it’s essential to understand the relationship between functions
and their rates of change. Students should be able to interpret a differential equation
graphically and analytically, recognizing how different methods yield different solutions.
Being proficient in integrating techniques is vital here.

Series Convergence Tests

When dealing with series, students must be familiar with various convergence tests and
when to apply them. This includes understanding the significance of the terms of a series
and how they behave as they approach infinity. Knowledge of absolute convergence and
conditional convergence is also beneficial in answering these questions.

Study Strategies for Success

To excel on the AP Calculus BC exam, students should adopt effective study strategies.
Here are some recommended approaches that can enhance understanding and



performance:

Practice with Past Exams: Regularly solving past FRQs helps familiarize students
with question formats and difficulty levels.

Group Study Sessions: Collaborating with peers can provide new insights and clarify
difficult concepts.

Utilize Online Resources: Websites and forums dedicated to AP Calculus can offer
additional practice problems and explanations.

Regularly Review Key Concepts: Create summaries of essential calculus topics,
focusing on definitions, theorems, and formulas.

Seek Help When Needed: Don't hesitate to ask teachers or tutors for clarification on
challenging topics.

Additional Resources for AP Calculus BC
Preparation

In addition to personal study techniques, various resources can aid in AP Calculus BC
preparation. Utilizing these resources can significantly enhance a student's understanding
and readiness for the exam.

AP Calculus BC Prep Books: Comprehensive guides provide practice questions,
detailed explanations, and exam strategies.

Online Video Tutorials: Platforms like Khan Academy offer visual explanations of
complex topics.

AP Classroom: The College Board’s official platform provides practice questions and
personalized feedback.

Study Groups: Joining a study group can create a supportive learning environment.

Calculus Apps: Mobile applications that focus on calculus concepts can provide on-
the-go practice.



Conclusion

The 2013 AP Calculus BC FRQ presents a range of challenges that require a solid
understanding of calculus concepts and problem-solving techniques. Students who
familiarize themselves with the types of questions and develop effective study strategies
will be better prepared for the exam. By breaking down each question, understanding the
concepts involved, and utilizing available resources, students can enhance their
performance and confidence in calculus.

Q: What topics are covered in the 2013 AP Calculus BC
FRQ?
A: The 2013 AP Calculus BC FRQ covers a variety of topics, including polynomial
approximations, differential equations, series convergence, and more. Each question is
designed to assess different calculus concepts.

Q: How can I practice for the 2013 AP Calculus BC FRQ?
A: To practice for the 2013 AP Calculus BC FRQ, students should work on past exam
questions, utilize AP prep books, and engage in study groups. Regularly solving FRQs will
help familiarize them with the exam format.

Q: Are there specific strategies for solving differential
equations in the FRQ?
A: Yes, students should focus on identifying the type of differential equation and then
applying methods such as separation of variables or integrating factors. It’s also important
to show all steps for partial credit.

Q: How important is it to show work in the AP Calculus
BC FRQ?
A: Showing work is crucial in the AP Calculus BC FRQ as it allows students to earn partial
credit even if the final answer is incorrect. Clear and logical presentation of solutions is
highly valued.

Q: What resources can help me understand Taylor series
better?
A: To understand Taylor series better, students can refer to AP Calculus prep books,
online tutorials, and educational websites that focus on calculus concepts and provide
practice problems.



Q: What are the benefits of joining a study group for AP
Calculus BC?
A: Joining a study group allows students to collaborate, share knowledge, and clarify
doubts. It can also motivate students to stay on track with their studies and cover more
material effectively.

Q: Is there a formula for determining series
convergence?
A: Yes, there are several tests for determining series convergence, including the ratio test,
root test, and comparison test. Each test has specific conditions that need to be met for it
to be applicable.

Q: How can I improve my problem-solving skills for
calculus exams?
A: Improving problem-solving skills can be achieved through consistent practice,
reviewing mistakes, and studying various types of problems. Engaging with a variety of
resources also helps deepen understanding.

Q: What key concepts should I focus on while preparing
for the AP Calculus BC exam?
A: Key concepts include limits, derivatives, integrals, series, and differential equations. A
strong grasp of these areas, along with their applications, is essential for success on the
exam.

Q: Can online resources replace traditional study
methods for AP Calculus BC preparation?
A: While online resources are valuable, they should complement traditional study methods
rather than replace them. A balanced approach that includes textbooks, practice
problems, and online materials is most effective.
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