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Ebook Description: AP Calculus BC 2019 Free
Response Questions (FRQs)

This ebook provides a comprehensive guide to the 2019 AP Calculus BC Free Response
Questions (FRQs). It's designed to help students understand the exam format, develop
effective problem-solving strategies, and improve their overall performance on the AP
Calculus BC exam. The 2019 FRQs are analyzed in detail, offering solutions, explanations,
and valuable insights into common mistakes to avoid. This resource is crucial for students
preparing for the AP Calculus BC exam, whether used for independent study, supplemental
classroom instruction, or exam review. Mastering the FRQs is key to achieving a high score
on the AP exam, opening doors to college credit and demonstrating a strong foundation in
advanced calculus concepts.

Ebook Title: Conquering the 2019 AP Calculus BC
FRQs

Outline:

Introduction: Overview of the AP Calculus BC exam and the importance of FRQs.

Chapter 1: Question 1 & 2 - Differential Equations and Related Rates: Detailed solutions and
analysis of the 2019 FRQs involving differential equations and related rates, emphasizing
conceptual understanding and problem-solving techniques.

Chapter 2: Question 3 & 4 - Applications of Integrals: In-depth examination of the 2019
FRQs focusing on applications of integration, including area, volume, and accumulation.
Chapter 3: Question 5 & 6 - Series and Sequences: Thorough walkthrough of the 2019 FRQs
related to series and sequences, covering convergence tests, Taylor and Maclaurin series.
Chapter 4: Question 7 - Parametric Equations, Polar Coordinates, and Vector-Valued
Functions: Detailed analysis of the 2019 FRQ involving parametric, polar, and vector-valued
functions, including graphing, derivatives, and applications.

Conclusion: Recap of key concepts, strategies for exam preparation, and resources for
further learning.

Article: Conquering the 2019 AP Calculus BC FRQs

Introduction: Mastering the AP Calculus BC Exam with
the 2019 FRQs

The AP Calculus BC exam is a rigorous test of a student's understanding of advanced
calculus concepts. While the multiple-choice section tests breadth of knowledge, the free-
response questions (FRQs) assess depth of understanding and problem-solving skills. The



2019 FRQs provide an excellent benchmark for evaluating one's preparedness and
identifying areas needing improvement. This comprehensive guide dissects each question,
offering detailed solutions and strategic insights to help students confidently tackle similar
problems on future exams.

Chapter 1: Differential Equations and Related Rates
(Questions 1 & 2)

Differential Equations: These questions often involve solving separable differential
equations, finding particular solutions given initial conditions, or analyzing the behavior of
solutions (e.g., growth and decay models). Success hinges on understanding the underlying
concepts of derivatives and integrals in the context of change and accumulation. The 2019
FRQs likely involved techniques like separation of variables, integrating factors, and slope
fields. Analyzing the given differential equation, determining its type, and choosing the
appropriate solution method are crucial steps.

Related Rates: These problems require identifying related variables, establishing
relationships between them using derivatives (implicit differentiation is frequently used),
and solving for the rate of change of one variable given the rate of change of another.
Careful drawing of diagrams and clearly labeling variables are essential for successful
problem-solving. The key is recognizing the relationship between rates of change and
applying the chain rule appropriately. The 2019 FRQs likely involved geometric shapes
(cones, spheres, etc.) or related physics concepts.

Chapter 2: Applications of Integrals (Questions 3 & 4)

Area and Volume: These questions often involve calculating areas between curves or
volumes of solids of revolution. Understanding integration as the accumulation of
infinitesimally small quantities is vital. Students must be comfortable with techniques like
disk/washer method and shell method for finding volumes, as well as techniques for finding
areas using definite integrals. The 2019 FRQs might have included problems involving non-
standard shapes or requiring careful consideration of limits of integration.

Accumulation Functions: These questions involve analyzing functions defined as integrals,
often involving the Fundamental Theorem of Calculus. Students must understand how to
interpret the integral as an accumulation function, find its derivative, and apply properties
of integrals. The 2019 FRQs likely included problems where students needed to determine
properties like increasing/decreasing intervals or concavity based on the integrand.

Chapter 3: Series and Sequences (Questions 5 & 6)

Convergence Tests: These questions test a student's understanding of various convergence
tests (integral test, comparison test, ratio test, alternating series test, etc.). The key is
selecting the appropriate test based on the form of the series and applying it correctly. The
2019 FRQs likely required students to justify their conclusions rigorously, providing
complete and logical arguments.

Taylor and Maclaurin Series: These questions focus on constructing Taylor or Maclaurin



series for functions, using them to approximate function values, or analyzing their
properties. Understanding the concept of approximating functions with power series is
crucial. The 2019 FRQs might have involved manipulating known series or finding the
radius and interval of convergence.

Chapter 4: Parametric Equations, Polar Coordinates,
and Vector-Valued Functions (Question 7)

Parametric Equations: These questions involve understanding how to represent curves
parametrically, finding derivatives (velocity and acceleration vectors), and computing arc
length. The 2019 FRQ likely involved manipulating the parametric equations to find specific
information about the curve.

Polar Coordinates: These questions require students to work with polar equations, finding
areas enclosed by polar curves, and computing slopes of tangent lines. Converting between
polar and rectangular coordinates is also often required.

Vector-Valued Functions: These questions test understanding of vector-valued functions,
their derivatives, integrals, and applications to motion. The 2019 FRQ likely involved
analyzing the velocity and acceleration vectors, understanding concepts like speed and
curvature.

Conclusion: Preparing for Success on the AP Calculus
BC Exam

Mastering the AP Calculus BC exam requires diligent preparation and a thorough
understanding of core concepts. The 2019 FRQs provide valuable insight into the types of
problems that are likely to appear on the exam. By systematically analyzing these
questions, students can develop their problem-solving skills and improve their overall
performance. Remember to practice consistently, seek help when needed, and stay
confident in your abilities.

FAQs

1. What topics are covered in the AP Calculus BC FRQs? Differential equations, related
rates, applications of integrals, series and sequences, parametric equations, polar
coordinates, and vector-valued functions.

1. How many FRQs are there on the AP Calculus BC exam? There are 6 free-response
questions.



1. How much time is allotted for the FRQs? 60 minutes (6 questions, 10 minutes per
question).

1. How are the FRQs scored? Each question is scored out of 9 points, with partial credit
awarded for correct steps and strategies.

1. What are the best resources for preparing for the FRQs? Practice problems from
previous exams, textbooks, online resources, and tutoring.

1. What are some common mistakes students make on the FRQs? Not showing work, not
justifying their answers, incorrect notation, and computational errors.

1. What is the importance of showing work on the FRQs? Partial credit is awarded for
correct steps even if the final answer is incorrect.

1. Are calculators allowed on the FRQs? Yes, graphing calculators are permitted, but they
should be used strategically.

1. How can | improve my FRQ score? Practice regularly, focus on understanding concepts
rather than memorization, and seek feedback on your work.

Related Articles

1. AP Calculus BC Exam Review: A Comprehensive Guide: Overview of all topics covered
in the AP Calculus BC exam.

2. Mastering Differential Equations: A Step-by-Step Approach: In-depth exploration of
solving differential equations.

3. Applications of Integrals in Calculus: Solving Real-World Problems: Practical
applications of integral calculus.



4. Understanding Convergence Tests for Infinite Series: Detailed explanation of various
convergence tests.

5. Taylor and Maclaurin Series: Approximating Functions with Power Series: In-depth
explanation of Taylor and Maclaurin series.

6. Parametric Equations and Curves: A Graphical Approach: Exploring parametric
equations through visualizations.

7. Polar Coordinates and their Applications: Working with polar coordinates and their
applications in calculus.

8. Vector-Valued Functions and Motion in Space: Understanding vector-valued functions
in the context of motion.

9. Strategies for Success on the AP Calculus BC Exam: Test-taking strategies and time
management tips.
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