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	Advanced Placement
	Calculus AB & BC
	

	Standards and Learning Indicators
	Publisher/Provider: List units/lessons with specific examples of where standards are Introduced/Taught/Assessed.
	Point Value
 0/.5/1  
(Reviewer)

	Big Idea 1: Limits
Many calculus concepts are developed by first considering a discrete model and then the consequences of a limiting case. Therefore, the idea of limits is essential for discovering and developing important ideas, definitions, formulas, and theorems in calculus. Students must have a solid, intuitive understanding of limits and be able to compute various limits, including one-sided limits, limits at infinity, the limit of a sequence, and infinite limits. They should be able to work with tables and graphs in order to estimate the limit of a function at a point. Students should know the algebraic properties of limits and techniques for finding limits of indeterminate forms, and they should be able to apply limits to understand the behavior of a function near a point. Students must also understand how limits are used to determine continuity, a fundamental property of functions.

	Enduring Understandings (Students will understand that…)
	Learning Objectives (Students will be able to…)
	Essential Knowledge 
(Students will know that…)
	
	


[bookmark: _GoBack]

	EU 1.1: The concept of a limit can be used to understand the behavior of functions. 

	LO 1.1A (a): Express limits symbolically using correct notation. 

LO 1.1A (b): Interpret limits expressed symbolically. 
	[image: ]

EXCLUSION STATEMENT (EK 1.1A1): The epsilon-delta definition of a limit is not assessed on the AP Calculus AB or BC Exam. However, teachers may include this topic in the course if time permits.
	
	

	
	
	EK 1.1A2: The concept of a limit can be extended to include one-sided limits, limits at infinity, and infinite limits.


	
	

	
	
	EK 1.1A3: A limit might not exist for some functions at particular values of . Some ways that the limit might not exist are if the function is unbounded, if the function is oscillating near this value, or if the limit from the left does not equal the limit from the right.
[image: ]
	
	

	
	LO 1.1B: Estimate limits of functions

	EK 1.1B1: Numerical and graphical information can be used to estimate limits.

	
	




	
	LO 1.1C: Determine limits of functions.

	EK 1.1C1: Limits of sums, differences, products, quotients, and composite functions can be found using the basic theorems of limits and algebraic rules.

	
	

	
	
	EK 1.1C2: The limit of a function may be found by using algebraic manipulation, alternate forms of trigonometric functions, or the squeeze theorem.

	
	

	
	
	[image: ]
	
	

	
	LO 1.1D: Deduce and interpret behavior of functions using limits.

	EK 1.1D1: Asymptotic and unbounded behavior of functions can be explained and described using limits.

	
	

	
	
	EK 1.1D2: Relative magnitudes of functions and their rates of change can be compared using limits.

	
	

	EU 1.2: Continuity is a key property of functions that is defined using limits

	LO 1.2A: Analyze functions for intervals of continuity or points of discontinuity.

	[image: ]
	
	

	
	
	EK 1.2A2: Polynomial, rational, power, exponential, logarithmic, and trigonometric functions are continuous at all points in their domains.

	
	




	
	
	EK 1.2A3: Types of discontinuities include removable discontinuities, jump discontinuities, and discontinuities due to vertical asymptotes.

	
	

	
	LO 1.2B: Determine the applicability of important calculus theorems using continuity.

	EK 1.2B1: Continuity is an essential condition for theorems such as the Intermediate Value Theorem, the Extreme Value Theorem, and the Mean Value Theorem.

	
	
















	Standards and Learning Indicators
	Publisher/Provider: List units/lessons with specific examples of where standards are Introduced/Taught/Assessed.
	Point Value
 0/.5/1  
(Reviewer)

	Big Idea 2: Derivatives
Using derivatives to describe the rate of change of one variable with respect to another variable allows students to understand change in a variety of contexts. In AP Calculus, students build the derivative using the concept of limits and use the derivative primarily to compute the instantaneous rate of change of a function. Applications of the derivative include finding the slope of a tangent line to a graph at a point, analyzing the graph of a function (for example, determining whether a function is increasing or decreasing and finding concavity and extreme values), and solving problems involving rectilinear motion. Students should be able to use different definitions of the derivative, estimate derivatives from tables and graphs, and apply various derivative rules and properties. In addition, students should be able to solve separable differential equations, understand and be able to apply the Mean Value Theorem, and be familiar with a variety of real-world applications, including related rates, optimization, and growth and decay models.

	Enduring Understandings (Students will understand that…)
	Learning Objectives (Students will be able to…)
	Essential Knowledge 
(Students will know that…)
	
	

	EU 2.1: The derivative of a function is defined as the limit of a difference quotient and can be determined using a variety of strategies.

	LO 2.1A: Identify
the derivative of a
function as the limit of
a difference quotient. 
	
[image: ]
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	EK 2.1A5: The derivative can be represented graphically, numerically, analytically, and verbally.

	
	

	
	LO 2.1B: Estimate derivatives.

	EK 2.1B1: The derivative at a point can be estimated from information given in tables or graphs.

	
	

	
	LO 2.1C: Calculate derivatives.

	EK 2.1C1: Direct application of the definition of the derivative can be used to find the derivative for selected functions, including polynomial, power, sine, cosine, exponential, and logarithmic functions.

	
	

	
	
	EK 2.1C2: Specific rules can be used to calculate derivatives for classes of functions, including polynomial, rational, power, exponential, logarithmic, trigonometric, and inverse trigonometric.

	
	

	
	
	EK 2.1C3: Sums, differences, products, and quotients of functions can be differentiated using derivative rules.

	
	

	
	
	EK 2.1C4: The chain rule provides a way to differentiate composite functions.

	
	

	
	
	EK 2.1C5: The chain rule is the basis for implicit differentiation.

	
	

	
	
	EK 2.1C6: The chain rule can be used to find the derivative of an inverse function, provided the derivative of that function exists.

	
	

	
	
	EK 2.1C7: (BC) Methods for calculating derivatives of realvalued functions can be extended to vector-valued functions, parametric functions, and functions in polar coordinates.

	
	





	
	LO 2.1D: Determine higher order derivatives.

	[image: ]
	
	

	
	
	[image: ]
	
	

	EU 2.2: A function’s derivative, which is itself a function, can be used to understand the behavior of the function.

	LO 2.2A: Use derivatives to analyze properties of a function.

	EK 2.2A1: First and second derivatives of a function can provide information about the function and its graph including intervals of increase or decrease, local (relative) and global (absolute) extrema, intervals of upward or downward concavity, and points of inflection.

	
	

	
	
	EK 2.2A2: Key features of functions and their derivatives can be identified and related to their graphical, numerical, and analytical representations.

	
	

	
	
	[image: ]
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	LO 2.2B: Recognize the connection between differentiability and continuity.

	EK 2.2B1: A continuous function may fail to be differentiable at a point in its domain.

	
	

	
	
	EK 2.2B2: If a function is differentiable at a point, then it is continuous at that point.

	
	

	EU 2.3: The derivative has multiple interpretations and applications including those that involve instantaneous rates of change.

	LO 2.3A: Interpret the meaning of a derivative within a problem.

	[image: ]
	
	

	
	
	EK 2.3A2: The derivative of a function can be interpreted as the instantaneous rate of change with respect to its independent variable.
	
	

	
	LO 2.3B: Solve problems involving the slope of a tangent line.

	EK 2.3B1: The derivative at a point is the slope of the line tangent to a graph at that point on the graph.

	
	

	
	
	EK 2.3B2: The tangent line is the graph of a locally linear approximation of the function near the point of tangency.

	
	

	
	[image: ]
	EK 2.3C1: The derivative can be used to solve rectilinear motion problems involving position, speed, velocity, and acceleration.

	
	




	
	
	EK 2.3C2: The derivative can be used to solve related rates problems, that is, finding a rate at which one quantity is changing by relating it to other quantities whose rates of change are known.

	
	

	
	
	EK 2.3C3: The derivative can be used to solve optimization problems, that is, finding a maximum or minimum value of a function over a given interval.

	
	

	
	
	EK 2.3C4: (BC) Derivatives can be used to determine velocity, speed, and acceleration for a particle moving along curves given by parametric or vector-valued functions.

	
	

	
	LO 2.3D: Solve problems involving rates of change in applied contexts.

	EK 2.3D1: The derivative can be used to express information about rates of change in applied contexts.

	
	

	
	LO 2.3E: Verify solutions to differential equations.

	EK 2.3E1: Solutions to differential equations are functions or families of functions.

	
	

	
	
	EK 2.3E2: Derivatives can be used to verify that a function is a solution to a given differential equation.

	
	

	
	LO 2.3F: Estimate solutions to differential equations.

	EK 2.3F1: Slope fields provide visual clues to the behavior of solutions to first order differential equations.

	
	

	
	
	EK 2.3F2: (BC) For differential equations, Euler’s method provides a procedure for approximating a solution or a point on a solution curve.

	
	

	EU 2.4: The Mean Value Theorem connects the behavior of a differentiable function over an interval to the behavior of the derivative of that function at a particular point in the interval.

	LO 2.4A: Apply the Mean Value Theorem to describe the behavior of a function over an interval.

	[image: ]
	
	






	Standards and Learning Indicators
	Publisher/Provider: List units/lessons with specific examples of where standards are Introduced/Taught/Assessed.
	Point Value
 0/.5/1  
(Reviewer)

	Big Idea 3: Integrals and the Fundamental Theorem of Calculus
Integrals are used in a wide variety of practical and theoretical applications. AP Calculus students should understand the definition of a definite integral involving a Riemann sum, be able to approximate a definite integral using different methods, and be able to compute definite integrals using geometry. They should be familiar with basic techniques of integration and properties of integrals. The interpretation of a definite integral is an important skill, and students should be familiar with area, volume, and motion applications, as well as with the use of the definite integral as an accumulation function. It is critical that students grasp the relationship between integration and differentiation as expressed in the Fundamental Theorem of Calculus — a central idea in AP Calculus. Students should be able to work with and analyze functions defined by an integral.

	Enduring Understandings (Students will understand that…)
	Learning Objectives (Students will be able to…)
	Essential Knowledge 
(Students will know that…)
	
	

	EU 3.1: Antidifferentiation is the inverse process of differentiation.

	LO 3.1A: Recognize antiderivatives of basic functions.

	
[image: ]

	
	

	
	
	EK 3.1A2: Differentiation rules provide the foundation for finding antiderivatives.

	
	

	EU 3.2: The definite integral of a function over an interval is the limit of a Riemann sum over that interval and can be calculated using a variety of strategies

	LO 3.2A(a): Interpret the definite integral as the limit of a Riemann sum.

	EK 3.2A1: A Riemann sum, which requires a partition of an interval , is the sum of products, each of which is the value of the function at a point in a subinterval multiplied by the length of that subinterval of the partition.

	
	

	
	LO 3.2A(b): Express the limit of a Riemann sum in integral notation.

	[image: ]
	
	

	
	
	EK 3.2A3: The information in a definite integral can be translated into the limit of a related Riemann sum, and the limit of a Riemann sum can be written as a definite integral.

	
	

	
	LO 3.2B: Approximate a definite integral. 
	EK 3.2B1: Definite integrals can be approximated for functions that are represented graphically, numerically, algebraically, and verbally.

	
	

	
	
	EK 3.2B2: Definite integrals can be approximated using a left Riemann sum, a right Riemann sum, a midpoint Riemann sum, or a trapezoidal sum; approximations can be computed using either uniform or nonuniform partitions.

	
	




	
	LO 3.2C: Calculate a definite integral using areas and properties of definite integrals.

	EK 3.2C1: In some cases, a definite integral can be evaluated by using geometry and the connection between the definite integral and area.

	
	

	
	
	EK 3.2C2: Properties of definite integrals include the integral of a constant times a function, the integral of the sum of two functions, reversal of limits of integration, and the integral of a function over adjacent intervals.

	
	

	
	
	EK 3.2C3: The definition of the definite integral may be extended to functions with removable or jump discontinuities.

	
	

	
	LO 3.2D: (BC) Evaluate an improper integral or show that an improper integral diverges.

	EK 3.2D1: (BC) An improper integral is an integral that has one or both limits infinite or has an integrand that is unbounded in the interval of integration.

	
	

	
	
	EK 3.2D2: (BC) Improper integrals can be determined using limits of definite integrals.

	
	




	EU 3.3: The Fundamental Theorem of Calculus, which has two distinct formulations, connects differentiation and integration.

	LO 3.3A: Analyze functions defined by an integral.

	[image: ]
	
	

	
	
	[image: ]
	
	

	
	
	[image: ]
	
	

	
	LO 3.3B(a): Calculate antiderivatives.

	[image: ]
	
	

	
	LO 3.3B(b): Evaluate definite integrals.

	[image: ]
	
	

	
	
	[image: ]
	
	

	
	
	EK 3.3B4: Many functions do not have closed form antiderivatives.

	
	




	
	
	EK 3.3B5: Techniques for finding antiderivatives include algebraic manipulation such as long division and completing the square, substitution of variables, (BC) integration by parts, and nonrepeating linear partial fractions.

	
	

	EU 3.4: The definite integral of a function over an interval is a mathematical tool with many interpretations and applications involving accumulation.

	LO 3.4A: Interpret the meaning of a definite integral within a problem.

	EK 3.4A1: A function defined as an integral represents an accumulation of a rate of change.

	
	

	
	
	EK 3.4A2: The definite integral of the rate of change of a quantity over an interval gives the net change of that quantity over that interval.

	
	

	
	
	EK 3.4A3: The limit of an approximating Riemann sum can be interpreted as a definite integral.

	
	

	
	LO 3.4B: Apply definite integrals to problems involving the average value of a function.

	[image: ]
	
	

	
	LO 3.4C: Apply definite integrals to problems involving motion.

	EK 3.4C1: For a particle in rectilinear motion over an interval of time, the definite integral of velocity represents the particle’s displacement over the interval of time, and the definite integral of speed represents the particle’s total distance traveled over the interval of time.

	
	




	
	
	EK 3.4C2: (BC) The definite integral can be used to determine displacement, distance, and position of a particle moving along a curve given by parametric or vector-valued functions.

	
	

	
	[image: ]
	EK 3.4D1: Areas of certain regions in the plane can be calculated with definite integrals. (BC) Areas bounded by polar curves can be calculated with definite integrals
	
	

	
	
	EK 3.4D2: Volumes of solids with known cross sections, including discs and washers, can be calculated with definite integrals.

	
	

	
	
	EK 3.4D3: (BC) The length of a planar curve defined by a function or by a parametrically defined curve can be calculated using a definite integral.

	
	

	
	LO 3.4E: Use the definite integral to solve problems in various contexts.

	EK 3.4E1: The definite integral can be used to express information about accumulation and net change in many applied contexts.

	
	




	EU 3.5: Antidifferentiation is an underlying concept involved in solving separable differential equations. Solving separable differential equations involves determining a function or relation given its rate of change.

	LO 3.5A: Analyze differential equations to obtain general and specific solutions.

	[image: ]
	
	

	
	
	EK 3.5A2: Some differential equations can be solved by separation of variables.

	
	

	
	
	EK 3.5A3: Solutions to differential equations may be subject to domain restrictions.

	
	

	
	
	[image: ]
	
	

	
	LO 3.5B: Interpret, create and solve differential equations from problems in context.

	[image: ]
	
	

	
	
	[image: ]
	
	




	Standards and Learning Indicators
	Publisher/Provider: List units/lessons with specific examples of where standards are Introduced/Taught/Assessed.
	Point Value
 0/.5/1  
(Reviewer)

	Big Idea 4: Series (BC)
The AP Calculus BC curriculum includes the study of series of numbers, power series, and various methods to determine convergence or divergence of a series. Students should be familiar with Maclaurin series for common functions and general Taylor series representations. Other topics include the radius and interval of convergence and operations on power series. The technique of using power series to approximate an arbitrary function near a specific value allows for an important connection to the tangent-line problem and is a natural extension that helps achieve a better approximation. The concept of approximation is a common theme throughout AP Calculus, and power series provide a unifying, comprehensive conclusion.

	Enduring Understandings (Students will understand that…)
	Learning Objectives (Students will be able to…)
	Essential Knowledge 
(Students will know that…)
	
	

	EU 4.1: The sum of an infinite number of real numbers may converge.

	LO 4.1A: Determine whether a series converges or diverges.

	EK 4.1A1: The nth partial sum is defined as the sum of the
first n terms of a sequence. 
	
	

	
	
	[image: ]
	
	

	
	
	EK 4.1A3: Common series of numbers include geometric series, the harmonic series, and p-series.

	
	

	
	
	EK 4.1A4: A series may be absolutely convergent, conditionally convergent, or divergent.

	
	

	
	
	EK 4.1A5: If a series converges absolutely, then it converges.

	
	




	
	
	EK 4.1A6: In addition to examining the limit of the sequence of partial sums of the series, methods for determining whether a series of numbers converges or diverges are the nth term test, the comparison test, the limit comparison test, the integral test, the ratio test, and the alternating series test.
[image: ]
	
	

	
	LO 4.1B: Determine or estimate the sum of a series.

	[image: ]
	
	

	
	
	EK 4.1B2: If an alternating series converges by the alternating series test, then the alternating series error bound can be used to estimate how close a partial sum is to the value of the infinite series.

	
	

	
	
	EK 4.1B3: If a series converges absolutely, then any series obtained from it by regrouping or rearranging the terms has the same value.

	
	




	EU 4.2: A function can be represented by an associated power series over the interval of convergence for the power series.

	LO 4.2A: Construct and use Taylor polynomials. 
	[image: ]
	
	

	
	
	[image: ]
	
	

	
	
	EK 4.2A3: In many cases, as the degree of a Taylor polynomial increases, the nth-degree polynomial will converge to the original function over some interval.

	
	

	
	
	EK 4.2A4: The Lagrange error bound can be used to bound the error of a Taylor polynomial approximation to a function.

	
	

	
	
	EK 4.2A5: In some situations where the signs of a Taylor polynomial are alternating, the alternating series error bound can be used to bound the error of a Taylor polynomial approximation to the function.

	
	

	
	LO 4.2B: Write a power series representing a given function.
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	EK 4.2B5: A power series for a given function can be derived by various methods (e.g., algebraic processes, substitutions, using properties of geometric series, and operations on known series such as term-byterm integration or term-by-term differentiation).

	
	

	
	LO 4.2C: Determine the radius and interval of convergence of a power series.

	EK 4.2C1: If a power series converges, it either converges at a single point or has an interval of convergence.

	
	

	
	
	EK 4.2C2: The ratio test can be used to determine the radius of convergence of a power series.

	
	

	
	
	EK 4.2C3: If a power series has a positive radius of convergence, then the power series is the Taylor series of the function to which it converges over the open interval.

	
	

	
	
	EK 4.2C4: The radius of convergence of a power series obtained by term-by-term differentiation or term-by-term integration is the same as the radius of convergence of the original power series.

	
	










[image: ]

Please double check the material’s alignment to standards.  


Advanced Placement Standards: _____% correlation

**If the material aligns with at least an 80%, move on to: Material Analysis. If the material has less than an 80% alignment, please notify your team leader.  









Materials Analysis:
Directions:  Complete one form for each textbook /program you evaluate.  In your evaluation, you are asked to consider the materials according to the criteria below.  First, take each individual criterion and rate the material using the following standard:       0 (Inadequate), .5 (Partially Meets), and 1.0 (Meets or Exceeds).  Use the comment and notes sections to give the reasons for your ratings, citing unit/lesson whenever possible.

	
1. Objectives
	
Comments/Examples
(Publisher and Reviewer)
	Inadequate
0
	Partially Meets
0.5
	Meets or Exceeds
1.0

	Objectives are generally aligned with Idaho Standards.

	
	
	
	

	The scope and sequence of the content is well organized and comprehensive.
	
	
	
	

	The objectives covered require the students to use higher level cognitive skills (analysis, synthesis, evaluations, etc.).
	
	
	
	

	Instructional plans and teaching suggestions provide for efficient adaptation of materials for a variety of performance skill levels and learning styles.
	
	
	
	

	Objectives integrate relevant performance, creative, and assessment.

	
	
	
	

	Quality supplemental teacher materials are available for this text.

	
	
	
	



	
1. Content
	
	Inadequate
0
	Partially Meets
0.5
	Meets or Exceeds
1.0

	The content incorporates and supports current performance practices.

	
	
	
	

	The teacher’s guide provides opportunities for differentiation.

	
	
	
	

	Concepts and skills are presented in tandem.

	
	
	
	

	The text effectively integrates technology.

	
	
	
	

	All materials develop student vocabulary and background knowledge.

	
	
	
	

	Activities apply to diverse student abilities, interests, and learning styles.

	
	
	
	

	Activities include guiding questions which encourage the development of higher-level thinking and performance skills.
	
	
	
	

	Subject matter covers a spectrum of accomplishments and contributions by all sexes, races and physical conditions.
	
	
	
	

	Students of both sexes and various cultures and physical conditions will be able to use the materials without feeling excluded, estranged, or diminished.
	
	
	
	

	The resources/materials use references and timelines that feature events from various parts of the world and a variety of time periods and cultures, where appropriate.
	
	
	
	

	The program makes connections to other content areas and real-world applications.
	
	
	
	

	The textbook/resources/materials include activities, support, and development of leadership skills.
	
	
	
	




	
1. Organization of Publication
	
	Inadequate
0
	Partially Meets
0.5
	Meets or Exceeds
1.0

	The scope and sequence of the standards based content is well-organized and comprehensive.
	
	
	
	

	The text provides opportunities for direct instruction as well as guided and independent practice.
	
	
	
	

	The layout is consistent, clear, and understandable.

	
	
	
	

	Chapters are logically arranged, and contain clear and comprehensive introductions and summaries.
	
	
	
	

	Text provides a useful table of contents, glossary and index.

	
	
	
	

	Text contains references, bibliography and resources.

	
	
	
	

	Textbook provides a separate teacher edition with resource package.

	
	
	
	

	Non-text content (performance clips, images, maps, graphs, pictures) are accurate and well integrated into the text.
	
	
	
	

	Construction of text appears durable and able to withstand normal use.

	
	
	
	

	Supplementary materials listed below are well organized, of high quality, and are useful in enhancing instruction (rate all that apply):
	
	
	
	

	On line access to textbook, student materials, resources, etc.

	
	
	
	

	Videos, Workbooks, Manipulatives, Prepared Kits

	
	
	
	

	Assessment Materials

	
	
	
	

	Software (CD-ROMs, DVDs, USB Flash drives, etc.)

	
	
	
	




	
	TOTALS
	
	
	





	D. Overall Evaluation
	
	Inadequate
	Partially Meets
	Meets or Exceeds

	How do you rate these materials overall? Check one.
	
	
	
	





COMMENTS:
	STRENGTHS
	WEAKNESSES
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sequence of partial sums exists and eauals.
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EXCLUSION STATEMENT (EK 4.1A6):
Other methods for determining convergence or
divergenco of a serios of numbers are not assessed on
the AP Calculus AB or BC Exam, However, toachars may.
include these topics in the course if time permits.
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EK4.1B1: If a is a real number and r is a real number such

tna <L, thn e geometric sries S-ar" =12
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EK 4.2A1:The coefficient of the nth-degree term in aTaylor
yrey

polynomial centered at = for the function f is L.
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EK 42A2:Taylor polynomials for a function f centered at x=a
can be used to approximate function values of f near x=a.
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EX4281:A power series Is 2 sarles of the form

Senlx=r)" where n s a non-negative nteger, {4} is
e T rer e 7 e oty mmnter)
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EK 4.282:The Maclaurin series for sin(x), cos(x), and ¢”
provide the foundation for constructing the Maclaurin series
for other functions.
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EK 4.2B3:The Maclaurin series for —— is a geomatric seros.
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EK 4.284: ATaylor polynomial for f(x) is a partial sum of
theTaylor series for f(x).
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X 1.1A%: Given a function f, the limk of f(x) s x
approaches c is a real number Rif f(x) can be made
arbitariy close to R by taking ¥ sufficiently close to  (but
not equal to . If the limit exists and is a real number,
then the common notation is lim f(x)
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'EXAMPLES OF LIMITS THAT DO NOT EXIST:

tim L timsin( ) docs ot
timl2 does ot st 1m L doas ot exst
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EK1.1C3: Limits of the indeterminate forms  and =
0=
‘may be evaluated using 'Hospital's Rule.
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EK12A%: A function f is continuous st x =c provided
that f(¢) exists, lim f(x) exists, and lim f(x)= £(e).




