
ap calculus bc formulas

ap calculus bc formulas are essential tools for students preparing for the AP Calculus BC exam. Mastery of
these formulas not only aids in solving complex problems efficiently but also enhances conceptual
understanding of calculus topics such as limits, derivatives, integrals, and series. This article provides a
comprehensive compilation of the most important AP Calculus BC formulas, covering differentiation,
integration, series expansions, and parametric and polar equations. Additionally, key theorems and identities
relevant to the exam will be discussed to ensure a thorough grasp of the subject matter. Whether tackling
problems on the AP exam or strengthening calculus fundamentals, familiarity with these formulas is
indispensable. The following sections break down the formulas by topic, facilitating targeted study and review.

Derivatives and Differentiation Formulas

Integral and Antiderivative Formulas

Series and Sequences Formulas

Parametric, Polar, and Vector Functions

Important Theorems and Identities

Derivatives and Differentiation Formulas

Understanding derivatives and their formulas is crucial for the AP Calculus BC exam. Derivatives represent the
rate of change of a function with respect to a variable and serve as the foundation for many calculus
concepts.

Basic Derivative Rules

The fundamental rules for differentiation allow computation of derivatives for a wide variety of functions.
These rules include:

Power Rule: If \( f(x) = x^n \), then \( f'(x) = nx^{n-1} \)

Constant Multiple Rule: If \( f(x) = c \cdot g(x) \), then \( f'(x) = c \cdot g'(x) \)

Sum and Difference Rule: \( (f \pm g)' = f' \pm g' \)

Product Rule: If \( f(x) = u(x)v(x) \), then \( f'(x) = u'(x)v(x) + u(x)v'(x) \)

Quotient Rule: If \( f(x) = \frac{u(x)}{v(x)} \), then \( f'(x) = \frac{u'(x)v(x) - u(x)v'(x)}{[v(x)]^2} \)

Trigonometric Derivatives

The derivatives of basic trigonometric functions are frequently tested on the AP Calculus BC exam. Key
formulas include:

\( \frac{d}{dx}[\sin x] = \cos x \)



\( \frac{d}{dx}[\cos x] = -\sin x \)

\( \frac{d}{dx}[\tan x] = \sec^2 x \)

\( \frac{d}{dx}[\cot x] = -\csc^2 x \)

\( \frac{d}{dx}[\sec x] = \sec x \tan x \)

\( \frac{d}{dx}[\csc x] = -\csc x \cot x \)

Chain Rule

The chain rule is vital for differentiating composite functions, expressed as:

\( \frac{d}{dx}[f(g(x))] = f'(g(x)) \cdot g'(x) \)

Logarithmic and Exponential Derivatives

Formulas for derivatives involving logarithmic and exponential functions include:

\( \frac{d}{dx}[e^x] = e^x \)

\( \frac{d}{dx}[a^x] = a^x \ln a \)

\( \frac{d}{dx}[\ln x] = \frac{1}{x} \)

\( \frac{d}{dx}[\log_a x] = \frac{1}{x \ln a} \)

Integral and Antiderivative Formulas

Integral formulas are key for solving problems involving area under curves, accumulation functions, and
antiderivatives. AP Calculus BC students must memorize and understand essential integral rules.

Basic Integration Rules

These rules form the foundation for integration problems:

Power Rule for Integrals: \( \int x^n \, dx = \frac{x^{n+1}}{n+1} + C \), for \( n \neq -1 \)

Sum and Difference Rule: \( \int (f(x) \pm g(x)) \, dx = \int f(x) \, dx \pm \int g(x) \, dx \)

Constant Multiple Rule: \( \int c \cdot f(x) \, dx = c \int f(x) \, dx \)

Common Integral Formulas

\( \int e^x \, dx = e^x + C \)



\( \int a^x \, dx = \frac{a^x}{\ln a} + C \)

\( \int \frac{1}{x} \, dx = \ln |x| + C \)

\( \int \sin x \, dx = -\cos x + C \)

\( \int \cos x \, dx = \sin x + C \)

\( \int \sec^2 x \, dx = \tan x + C \)

\( \int \csc^2 x \, dx = -\cot x + C \)

\( \int \sec x \tan x \, dx = \sec x + C \)

\( \int \csc x \cot x \, dx = -\csc x + C \)

Techniques of Integration

Several advanced integration techniques are tested on the AP Calculus BC exam, including integration by
parts, substitution, and partial fractions:

Integration by Parts: \( \int u \, dv = uv - \int v \, du \)

Substitution: \( \int f(g(x)) g'(x) \, dx = \int f(u) \, du \), where \( u = g(x) \)

Series and Sequences Formulas

Series and sequences are significant components of AP Calculus BC. Understanding formulas for convergence
tests, power series, and Taylor/Maclaurin series is essential.

Sequences and Series Basics

A sequence is an ordered list of numbers, and a series is the sum of sequence terms. Key formulas include:

Geometric Series Sum: \( S_n = a \frac{1-r^n}{1-r} \), for \( r \neq 1 \)

Infinite Geometric Series Sum: \( S = \frac{a}{1-r} \), for \( |r| < 1 \)

Convergence Tests

Determining the convergence of series is critical. Common tests include:

Ratio Test: \( \lim_{n \to \infty} \left| \frac{a_{n+1}}{a_n} \right| = L \). If \( L < 1 \), series
converges; if \( L > 1 \), diverges.

Root Test: \( \lim_{n \to \infty} \sqrt[n]{|a_n|} = L \). Similar conclusions as ratio test.

Alternating Series Test: If terms decrease in magnitude and limit to zero, the series converges.



Taylor and Maclaurin Series

AP Calculus BC requires knowledge of Taylor and Maclaurin series expansions for functions:

Taylor Series: \( f(x) = \sum_{n=0}^{\infty} \frac{f^{(n)}(a)}{n!} (x - a)^n \)

Maclaurin Series (Taylor series at \( a=0 \)): \( f(x) = \sum_{n=0}^{\infty} \frac{f^{(n)}(0)}{n!} x^n \)

Common Maclaurin series include:

\( e^x = \sum_{n=0}^{\infty} \frac{x^n}{n!} \)

\( \sin x = \sum_{n=0}^{\infty} (-1)^n \frac{x^{2n+1}}{(2n+1)!} \)

\( \cos x = \sum_{n=0}^{\infty} (-1)^n \frac{x^{2n}}{(2n)!} \)

\( \frac{1}{1 - x} = \sum_{n=0}^{\infty} x^n \), for \( |x| < 1 \)

Parametric, Polar, and Vector Functions

AP Calculus BC also covers calculus involving parametric equations, polar coordinates, and vector-valued
functions. Familiarity with differentiation and integration formulas in these contexts is important.

Parametric Equations

For parametric functions defined by \( x = x(t) \) and \( y = y(t) \), derivatives and arc length formulas
include:

\( \frac{dy}{dx} = \frac{\frac{dy}{dt}}{\frac{dx}{dt}} \)

Second derivative: \( \frac{d^2y}{dx^2} = \frac{d}{dx} \left( \frac{dy}{dx} \right) =
\frac{\frac{d}{dt} \left( \frac{dy}{dx} \right)}{\frac{dx}{dt}} \)

Arc length: \( L = \int_a^b \sqrt{\left(\frac{dx}{dt}\right)^2 + \left(\frac{dy}{dt}\right)^2} \, dt \)

Polar Coordinates

Polar functions \( r = f(\theta) \) use specific derivative and area formulas:

Derivative slope: \( \frac{dy}{dx} = \frac{r' \sin \theta + r \cos \theta}{r' \cos \theta - r \sin \theta}
\)

Area enclosed by a polar curve: \( A = \frac{1}{2} \int_{\alpha}^{\beta} [r(\theta)]^2 \, d\theta \)

Arc length in polar form: \( L = \int_{\alpha}^{\beta} \sqrt{[r(\theta)]^2 +
\left(\frac{dr}{d\theta}\right)^2} \, d\theta \)



Vector-Valued Functions

Vector calculus formulas involve velocity, acceleration, and arc length for curves defined by vector
functions \( \mathbf{r}(t) \):

Velocity: \( \mathbf{v}(t) = \frac{d\mathbf{r}}{dt} \)

Acceleration: \( \mathbf{a}(t) = \frac{d\mathbf{v}}{dt} = \frac{d^2\mathbf{r}}{dt^2} \)

Arc length: \( L = \int_a^b |\mathbf{v}(t)| \, dt = \int_a^b \sqrt{\left(\frac{dx}{dt}\right)^2 +
\left(\frac{dy}{dt}\right)^2 + \left(\frac{dz}{dt}\right)^2} \, dt \)

Important Theorems and Identities

Several theorems and identities are integral to AP Calculus BC problem solving. Being conversant with these
greatly facilitates understanding and applying ap calculus bc formulas effectively.

Fundamental Theorem of Calculus

This theorem links differentiation and integration:

Part 1: If \( F(x) = \int_a^x f(t) \, dt \), then \( F'(x) = f(x) \).1.

Part 2: \( \int_a^b f(x) \, dx = F(b) - F(a) \), where \( F \) is an antiderivative of \( f \).2.

Mean Value Theorem

The Mean Value Theorem states that for a continuous function \( f \) differentiable on \( (a, b) \), there exists
\( c \in (a, b) \) such that:

\( f'(c) = \frac{f(b) - f(a)}{b - a} \)

Trigonometric Identities

Essential identities simplify calculus computations involving trigonometric functions:

\( \sin^2 x + \cos^2 x = 1 \)

\( 1 + \tan^2 x = \sec^2 x \)

\( 1 + \cot^2 x = \csc^2 x \)

\( \sin 2x = 2 \sin x \cos x \)

\( \cos 2x = \cos^2 x - \sin^2 x = 2 \cos^2 x - 1 = 1 - 2 \sin^2 x \)



L’H�pital’s Rule

L’H�pital’s Rule is used to evaluate limits of indeterminate forms \( \frac{0}{0} \) or \( \frac{\infty}{\infty}
\):

\( \lim_{x \to c} \frac{f(x)}{g(x)} = \lim_{x \to c} \frac{f'(x)}{g'(x)} \), provided the latter limit exists.

Frequently Asked Questions

What are the essential derivatives formulas to know for AP Calculus BC?

Key derivatives include: d/dx [x^n] = nx^(n-1), d/dx [sin x] = cos x, d/dx [cos x] = -sin x, d/dx [tan x] = sec^2 x,
d/dx [e^x] = e^x, d/dx [ln x] = 1/x, and the product, quotient, and chain rules.

What is the formula for the Taylor series expansion used in AP Calculus
BC?

The Taylor series of a function f(x) about a point a is: f(x) = Σ (f^n(a)/n!) * (x - a)^n, where f^n(a) is the nth
derivative evaluated at a.

How do you calculate the length of a curve using AP Calculus BC
formulas?

The arc length L of y = f(x) from a to b is given by: L = � from a to b �(1 + (dy/dx)^2) dx.

What is the formula for the convergence radius of a power series in AP
Calculus BC?

The radius of convergence R can be found using the formula R = 1 / lim sup (|a_n|)^(1/n), where a_n are the
coefficients of the series.

What formulas are used to solve differential equations in AP Calculus
BC?

Common formulas include separation of variables, integrating factors for linear equations, and formulas for
solving homogeneous and nonhomogeneous equations, such as y' + P(x)y = Q(x) with integrating factor μ =
e^(�P(x) dx).

What is the formula for the Maclaurin series for e^x?

The Maclaurin series for e^x is: e^x = Σ (x^n) / n! from n=0 to �.

How do you find the area between two curves using AP Calculus BC
formulas?

The area A between curves y = f(x) and y = g(x) from x = a to x = b is: A = � from a to b |f(x) - g(x)| dx.

What is the formula for parametric arc length in AP Calculus BC?

For parametric curves x = x(t), y = y(t), the arc length from t = a to b is: L = � from a to b �((dx/dt)^2 +
(dy/dt)^2) dt.



How do you express the formula for the nth derivative of a product using
Leibniz's rule in AP Calculus BC?

Leibniz's rule states: (d^n/dx^n)[f(x)g(x)] = Σ from k=0 to n (n choose k) * f^(k)(x) * g^(n-k)(x).

What is the formula for calculating the volume of a solid of revolution
using the disk method?

The volume V of a solid generated by revolving y = f(x) around the x-axis from a to b is: V = π � from a to b
[f(x)]^2 dx.

Additional Resources
1. AP Calculus BC Formula Guide: Essential Concepts and Equations
This book offers a comprehensive collection of all the key formulas needed for the AP Calculus BC exam. It
includes detailed explanations and examples for differentiation, integration, series, and parametric equations.
Perfect for quick review and practice, it helps students solidify their understanding and improve test
performance.

2. Mastering AP Calculus BC: Formulas and Problem Solving
Designed for students aiming for top scores, this guide focuses on the critical formulas of AP Calculus BC and
their applications. It breaks down complex formulas into understandable parts and provides step-by-step
solutions for typical exam problems. The book also includes tips on memorization and strategic use of
formulas during the test.

3. AP Calculus BC Formulas and Theorems Handbook
This handbook compiles all necessary formulas, theorems, and definitions for AP Calculus BC in an easy-to-
navigate format. Each formula is accompanied by a brief explanation and notes on when and how to use it. Ideal
for quick reference during study sessions or as a supplement to classroom notes.

4. Calculus BC Formula Workbook: Practice and Application
A workbook that pairs essential AP Calculus BC formulas with practice problems to reinforce learning. Each
chapter focuses on a different formula set, encouraging active use through exercises and solution
walkthroughs. This hands-on approach aids retention and builds problem-solving skills effectively.

5. Essential AP Calculus BC Formulas for Success
This concise guide distills the vast content of AP Calculus BC into the most crucial formulas students need
to master. It includes clear definitions, formula derivations, and practical examples aligned with the AP
curriculum. The book is perfect for last-minute review and formula memorization.

6. AP Calculus BC: Formulas, Graphs, and Applications
Combining formulas with graphical interpretations, this book helps students visualize concepts in AP Calculus
BC. It covers derivatives, integrals, series, and parametric equations with corresponding graphs to deepen
understanding. The integration of visuals and formulas supports comprehensive learning and exam readiness.

7. The Ultimate AP Calculus BC Formula Reference
This reference book provides an exhaustive list of formulas along with detailed explanations and common
pitfalls to avoid. It serves as both a study guide and a reference during homework and exam preparation. The
clear layout and thorough coverage make it a valuable resource for AP Calculus BC students.

8. AP Calculus BC Formula Summary and Review
A streamlined summary designed for quick review before exams, this book highlights all formulas with brief
notes on usage and significance. It is organized by topic for easy navigation and includes mnemonics to aid
memorization. This is a great tool for reinforcing knowledge in the final weeks of exam preparation.

9. Practice Makes Perfect: AP Calculus BC Formulas and Exercises



Focusing on the application of formulas, this book combines concise formula explanations with a variety of
exercises ranging from basic to challenging. It encourages students to apply formulas in diverse contexts,
enhancing their problem-solving abilities. The answer key and detailed solutions provide guidance and feedback.
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