bc calculus formula sheet

bc calculus formula sheet is an essential resource for students preparing for the AP Calculus BC
exam or anyone studying advanced calculus topics. This comprehensive guide consolidates the most
important formulas, theorems, and identities necessary for success in both the AB and BC levels of
calculus. Understanding and memorizing these formulas can significantly improve problem-solving
speed and accuracy. The bc calculus formula sheet covers derivatives, integrals, series, polar
coordinates, and differential equations, ensuring a well-rounded review. In this article, key formulas
and concepts are organized into clear sections for easy reference. Students and educators alike will
find this content invaluable for exam preparation and coursework review. The following sections will
outline the major categories included in the bc calculus formula sheet to aid in systematic study.

Limits and Continuity

Differentiation Formulas

Integration Formulas

Series and Sequences

Parametric, Polar, and Vector Functions

Differential Equations and Applications

Limits and Continuity

Limits and continuity form the foundation of calculus and are critical topics on the BC calculus formula
sheet. These concepts help describe the behavior of functions near specific points and establish the
groundwork for derivatives and integrals.

Limit Laws and Properties

The bc calculus formula sheet includes essential limit laws that facilitate the evaluation of limits.
These include the sum, difference, product, quotient, and power laws for limits. Additionally, the
squeeze theorem and limits involving infinity are fundamental for understanding asymptotic behavior.

Continuity Criteria

A function is continuous at a point if the limit of the function as it approaches the point equals the
function's value at that point. The formula sheet lists the formal definition of continuity and common
types of discontinuities such as removable, jump, and infinite discontinuities.



e Limit of a function as x approaches a value
e Properties of limits: sum, product, quotient
e One-sided limits

e Continuity at a point and on an interval

e Squeeze theorem

Differentiation Formulas

Differentiation is a core component of the bc calculus formula sheet. It involves finding the rate of
change of a function with respect to a variable. This section covers derivative rules and common
derivatives necessary for solving a wide range of calculus problems.

Basic Derivative Rules

The formula sheet includes the power rule, product rule, quotient rule, and chain rule for
differentiation. These fundamental rules allow the calculation of derivatives for polynomial, rational,
and composite functions.

Derivatives of Common Functions

Derivatives for trigonometric, inverse trigonometric, exponential, and logarithmic functions are
critical. The bc calculus formula sheet provides these derivatives explicitly, facilitating quick recall
during exams and problem solving.

Higher-Order Derivatives

Formulas for second and higher-order derivatives are included for understanding acceleration,
concavity, and other advanced calculus concepts. These derivatives are particularly useful in curve
sketching and analyzing function behavior.

e Power rule: d/dx[x~n] = n x~(n-1)

e Product rule: (fg)' = f'g + fg'

e Quotient rule: (f/g)' = (f'g-fg') / g™ 2

e Chain rule: d/dx[f(g(x))] = f'(g(x)) * g'(x)

¢ Derivatives of sin x, cos x, tan x, and their inverses



e Derivatives of e~x and In x

Integration Formulas

Integration is the inverse process of differentiation and a major focus of the bc calculus formula sheet.
Integral formulas enable the calculation of areas, volumes, and accumulated quantities.

Basic Integration Rules

Fundamental integration rules such as the power rule for integrals, substitution method, and
integration by parts are outlined. These rules simplify the evaluation of definite and indefinite
integrals.

Common Integral Formulas

The formula sheet includes integrals of polynomial functions, trigonometric functions, exponential
functions, and inverse trigonometric functions. These standard integrals are essential tools for solving
calculus problems efficiently.

Techniques of Integration

Advanced techniques covered include partial fraction decomposition, trigonometric substitution, and
improper integrals. These methods are vital for tackling more complex integrals encountered in BC
calculus.

e [Xx*ndx=(x"(n+1))/(n+1) +C, n=-1
e [e™xdx=e"x+C

e [sinxdx =-cosx+ C

e Integration by parts: fudv =uv- [vdu

e Substitution method for integrals

Series and Sequences

Series and sequences are advanced topics covered extensively in the bc calculus formula sheet.
Understanding convergence tests and power series expansions is crucial for mastering these
concepts.



Sequences and Limits

The formula sheet defines sequences and their limits, providing criteria for convergence or
divergence. This foundation supports analysis of infinite series.

Convergence Tests

Various convergence tests such as the Integral Test, Comparison Test, Ratio Test, and Alternating
Series Test are included. These tests help determine whether a series converges absolutely,
conditionally, or diverges.

Power Series and Taylor Series

The bc calculus formula sheet lists formulas for power series representations, radius and interval of
convergence, and Taylor and Maclaurin series expansions. These series approximate functions and
are essential tools in calculus.

¢ Definition of a sequence and its limit

e Geometric series sum formula: S=a/(1-r),|r| <1
 Ratio test for convergence

e Taylor series expansion: f(x) = Z [f*n(a) / n!] (x -a)™n

e Maclaurin series as a special case of Taylor seriesata =0

Parametric, Polar, and Vector Functions

This section of the bc calculus formula sheet addresses calculus applied to parametric equations,
polar coordinates, and vector-valued functions. These topics extend traditional calculus concepts to
different coordinate systems and dimensions.

Parametric Equations

Formulas include derivatives of parametric functions, arc length, and surface area involving
parametric curves. These allow analysis of motion and curves defined parametrically.

Polar Coordinates

The formula sheet covers conversion between polar and Cartesian coordinates, derivatives of polar
functions, and area and arc length formulas in polar form.



Vector-Valued Functions

Important formulas include derivatives and integrals of vector functions, velocity and acceleration
vectors, and curvature. These are essential in multivariable calculus and physics applications.

e dx/dt and dy/dt derivatives of parametric curves

¢ Arc length formula for parametric curves: [ sqrt((dx/dt)”~2 + (dy/dt)"2) dt
e Polar to Cartesian: x =rcos 6,y =rsin 0

e Area in polar coordinates: (1/2) [ r~2 d6

e Vector derivative: r'(t) =



