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       Introduction to the Course 

Course Overview:   AP Calculus AB and AP Calculus BC focus on students’ understanding of calculus 
concepts and provide experience with methods and applications. Through the use of big ideas of 
calculus (e.g., modeling change, approximation and limits, and analysis of functions), each course 
becomes a cohesive whole, rather than a collection of unrelated topics. Both courses require students to 
use definitions and theorems to build arguments and justify conclusions. The courses feature a 
multi-representational approach to calculus, with concepts, results, and problems expressed 
graphically, numerically, analytically, and verbally. Exploring connections among these representations 
builds understanding of how calculus applies limits to develop important ideas, definitions, formulas, 
and theorems. A sustained emphasis on clear communication of methods, reasoning, justifications, and 
conclusions is essential. Teachers and students should regularly use technology to reinforce 
relationships among functions, to confirm written work, to implement experimentation, and to assist in 
interpreting results.  
 
AP Calculus AB and BC engage students in relevant, real-world learning by applying calculus concepts to 
diverse, authentic contexts such as population modeling, environmental change, and economic 
forecasting—promoting critical thinking through multiple perspectives. Inclusive teaching strategies 
affirm and reflect the identities and experiences of marginalized groups by incorporating culturally 
responsive examples and encouraging diverse problem-solving approaches. The courses support the 
TUHSD graduate profile by fostering analytical thinking, collaboration, and ethical decision-making, 
while integrating media literacy through the critical evaluation of digital tools, data sources, and 
simulations. Students also learn responsible online behavior by using technology purposefully, citing 
sources appropriately, and engaging respectfully in collaborative digital spaces. 
 
The following units will be guided by the 4 Mathematical Practices as outlined in the Framework for  
College Board AP Calculus AB and BC Course and Exam Description (page 21).  Alternatively go to the 
end of this course of study document. 
 
All of the information in this Course of Study: (College Board.  (2020). AP Calculus AB and BC Course and 
Exam Description 
https://apcentral.collegeboard.org/pdf/ap-calculus-ab-and-bc-course-and-exam-description.pdf 

 

Unit 1 Title:  Unit 1: Limits and Continuity   

Unit 1 Summary:  
Students should be prepared to evaluate or estimate limits presented graphically, numerically, 
analytically, or verbally. To avoid missed opportunities to earn points on the AP Exam, students should 
consistently practice using correct mathematical notation and presenting setups and appropriately 
rounded answers when using a calculator. From the first unit onward, emphasize the importance of 
hypotheses for theorems. Explore why each hypothesis is needed in order to ensure that the conclusion 
follows. Students should establish the practice of explicitly verifying that a theorem’s hypotheses are 
satisfied before applying the theorem.  
 
Mathematical information may be organized or presented graphically, numerically, analytically, or 
verbally. Mathematicians must be able to communicate effectively in all of these contexts and transition 
seamlessly from one representation to another. Limits lay the groundwork for students’ ongoing 
development of skills associated with taking what is presented in a table, an equation, or a sentence and 
translating that information into a graph (or vice versa). Help students explicitly practice matching 

https://apcentral.collegeboard.org/pdf/ap-calculus-ab-and-bc-course-and-exam-description.pdf


different representations that show the same information, focusing on building their comfort level with 
translating analytical and verbal representations. This will be instrumental to their development of 
proficiency in this practice. The use of graphing calculators to help students explore these connections is 
strongly encouraged. Mathematicians also explain reasoning and justify conclusions using definitions, 
theorems, and tests. A common student misunderstanding is that they don’t need to write relevant given 
information before drawing the conclusion of a theorem. In this unit, students should be given explicit 
instruction and time to practice “connecting the dots” by first demonstrating that all conditions or 
hypotheses have been met and then drawing the conclusion.  
Essential Questions: 

●​ Can change occur at an instant? 
●​ How does knowing the value of a limit, or that a limit does not exist, help you to make sense of 

interesting features of functions and their graphs?  
●​ How do we close loopholes so that a conclusion about a function is always true? 

 
Building Mathematical Practices: Mathematical information may be organized or presented 
graphically, numerically, analytically, or verbally. Mathematicians must be able to communicate 
effectively in all of these contexts and transition seamlessly from one representation to another. Limits 
lay the groundwork for students’ ongoing development of skills associated with taking what is 
presented in a table, an equation, or a sentence and translating that information into a graph (or vice 
versa). Help students explicitly practice matching different representations that show the same 
information, focusing on building their comfort level with translating analytical and verbal 
representations. This will be instrumental to their development of proficiency in this practice. The use 
of graphing calculators to help students explore these connections is strongly encouraged. 
Mathematicians also explain reasoning and justify conclusions using definitions, theorems, and tests. A 
common student misunderstanding is that they don’t need to write relevant given information before 
drawing the conclusion of a theorem. In Unit 1, students should be given explicit instruction and time to 
practice “connecting the dots” by first demonstrating that all conditions or hypotheses have been met 
and then drawing the conclusion. 
 

Unit 1 Outcomes: 



 
 
 
 

 
 
 



 
 

Sample Unit 1 Assignments:  
 
Students will evaluate limits as x-approaches a number using a graph, a calculator, or limit properties.  
Students will practice evaluating limits using analytical methods, for both limits to infinity and limits to 
a number. Students will evaluate limits analytically without a calculator; use the definition of continuity, 
and will use limits to identify asymptotes. 
 
Sample Assignment 1 
Sample Assignment 2 
Sample Assignment 3 
AP Classroom: Personal Progress Check 1  

●​ Multiple-choice: 45 questions  
●​ Free-response: 3 questions (partial) 

 

Sample Unit 1 Assessment: 
 
Students will be given the opportunity to show their knowledge by evaluating limits graphically, 
analytically, and numerically both with and without the use of a graphing technology. Students will 
demonstrate their understanding of continuity by applying the definition of continuity in proofs and 
justification of discontinuity. Students will use limits to describe and identify asymptotes. Students will 
apply the Intermediate Value Theorem in application. Throughout the assessment, students will be 
expected to show clear mathematical reasoning and proper notation, as required on the AP Exam. The 
assessments will include multiple-choice and free-response questions designed to reflect the structure 
and rigor of AP-style problems. 
 
Sample Assessment Unit 1 
 

 
 
 

https://drive.google.com/open?id=1zwbXFXXdWAhx-fyKgtws2LV0InSQ6lKv&usp=drive_fs
https://drive.google.com/open?id=1k0BTyaCQDDnYihMaSQgqd0X44hM0rgIe
https://drive.google.com/file/d/19y9vViaoG9O1fKrhJY0Sa9VDGETkqjYY/view?usp=sharing
https://drive.google.com/open?id=14PiCqI-n5J740kvDloYyW5CUy2v0T7Cz&usp=drive_fs


Unit Title: Unit 2: Differentiation: Definition and Fundamental Properties 

Unit 2 Summary:  
Mathematicians know that a solution will only be as good as the procedure used to find it and that the 
difference between being correct and incorrect can often be traced to an arithmetic or procedural error. 
In other words, mathematicians know that the details matter. Students often find it difficult to apply 
mathematical procedures—including the rules of differentiation—with precision and accuracy. For 
example, students may drop important notation, such as a parenthesis, or misapply the product rule by 
taking the derivative of each factor separately and then multiplying those together. The content of Unit 2 
is a foundational entry point for practicing the skill of applying mathematical procedures and learning 
to self-correct before common mistakes occur.  
 
This is also an opportunity to revisit and reinforce the practice of connecting representations, as 
students will be seeing derivatives presented in analytical, numerical, graphical, and verbal 
representations. Students can practice by extracting information about the original function, f, from a 
graphical representation of f '. This can help prevent misunderstandings when examining the graph of a 
derivative (such as misinterpreting it as the graph of the original function instead). 
 
Essential Questions: 

●​ How can a state determine the rate of change in high school graduates at a particular level of 
public investment in education (in graduates per dollar) based on a model for the number of 
graduates as a function of the state’s education budget?  

●​ Why do mathematical properties and rules for simplifying and evaluating limits apply to 
differentiation?  

●​ If you knew that the rate of change in high school graduates at a particular level of public 
investment in education (in graduates per dollar) was a positive number, what might that tell 
you about the number of graduates at that level of investment?  

 
Building Mathematical Practices: Mathematicians know that a solution will only be as good as the 
procedure used to find it and that the difference between being correct and incorrect can often be traced 
to an arithmetic or procedural error. In other words, mathematicians know that the details matter. 
Students often find it difficult to apply mathematical procedures—including the rules of 
differentiation—with precision and accuracy. For example, students may drop important notation, such 
as a parenthesis, or misapply the product rule by taking the derivative of each factor separately and then 
multiplying those together. The content of Unit 2 is a foundational entry point for practicing the skill of 
applying mathematical procedures and learning to self-correct before common mistakes occur. This is 
also an opportunity to revisit and reinforce the practice of connecting representations, as students will 
be seeing derivatives presented in analytical, numerical, graphical, and verbal representations. Students 
can practice by extracting information about the original function, f, from a graphical representation of 
f '. This can help prevent misunderstandings when examining the graph of a derivative (such as 
misinterpreting it as the graph of the original function instead). 

Unit Outcomes:  



 

 

Sample Unit 2 Assignments:   
 
Students will apply key concepts such as average rate of change, instantaneous rate of change, and 
tangent lines using both algebraic and limit-based approaches. The first assignment involves partner 



work to encourage collaboration and deepen conceptual understanding through discussion and shared 
problem-solving. In the second assignment, students will independently practice all of the derivative 
rules, reinforcing their procedural fluency and preparing them for more complex applications of 
differentiation. 
 
Sample Assignment 1 Unit 2 
Sample Assignment 2 Unit 2 
 
AP Classroom: Personal Progress Check 2  

●​ Multiple-choice 30 questions  
●​ Free-response: 3 questions (partial) 

Sample Unit 2 Assessments:   
 
Students will complete a combination of multiple-choice and “free-response” questions that require 
them to calculate average and instantaneous rates of change, interpret the meaning of derivatives in 
context, and use limit definitions to find the derivative. They will also be assessed on their ability to 
apply all major derivative rules—including the power, product, quotient, and chain rules—in both pure 
and applied problems. Emphasis is placed on clear mathematical communication, correct use of 
notation, and the ability to justify reasoning, ensuring students are developing both procedural fluency 
and conceptual insight. 
  
Sample Assessment 1 Unit 2 
Sample Assessment 2 Unit 2 

 
 

Unit Title:  Unit 3: Differentiation: Composite, Implicit, and Inverse Functions  

Unit 3 Summary:  
Identifying composite and implicit functions is a key differentiation skill. Students must recognize 
functions embedded in functions and be able to decompose composite functions into their “outer” and 
“inner” component functions. Misapplying the chain rule by forgetting to also differentiate the “inner” 
function or misidentifying the “inner” function are common errors. Provide sample responses that 
demonstrate these errors to help students be mindful of them in their own work. Reinforcing the chain 
rule structure sets the stage for Unit 6, when students learn the inverse of this process.  
 
Students should continue to practice using correct notation and applying procedures accurately. 
Checking one another’s work, reviewing sample responses (with and without errors), and using 
technology to check calculations develop these skills. Emphasize that taking higher-order derivatives 
mirrors familiar differentiation processes (i.e., “function is to first derivative as first derivative is to 
second derivative”). Use questioning techniques such as, “What does this mean?” to help students 
develop a more solid conceptual understanding of higher-order differentiation.  
 
Essential Question: 

●​ If pressure experienced by a diver is a function of depth and depth is a function of time, how 
might we find the rate of change in pressure with respect to time? 

 
Building Mathematical Practices: Identifying composite and implicit functions is a key differentiation 
skill. Students must recognize functions embedded in functions and be able to decompose composite 
functions into their “outer” and “inner” component functions. Misapplying the chain rule by forgetting to 
also differentiate the “inner” function or misidentifying the “inner” function are common errors. Provide 
sample responses that demonstrate these errors to help students be mindful of them in their own work. 
Reinforcing the chain rule structure sets the stage for Unit 6, when students learn the inverse of this 
process. Students should continue to practice using correct notation and applying procedures accurately. 

https://drive.google.com/open?id=1TSl-nviR_OSeJM_tT-Pmxhftcnvo_h21&usp=drive_fs
https://drive.google.com/open?id=1zrmE1tEnPP0ED-_dqJAV0XlUnnKfuo4k&usp=drive_fs
https://drive.google.com/file/d/1FEwXtOx0DIHNzqqhEhRBttsKVdJ_SarB/view?usp=sharing
https://drive.google.com/open?id=1y2sZwtetwvTOBmskCWkx2xS9JqBfbOBz&usp=drive_fs


Checking one another’s work, reviewing sample responses (with and without errors), and using 
technology to check calculations develop these skills. Emphasize that taking higher-order derivatives 
mirrors familiar differentiation processes (i.e., “function is to first derivative as first derivative is to 
second derivative”). Use questioning techniques such as, “What does this mean?” to help students 
develop a more solid conceptual understanding of higher-order differentiation 

Unit 3 Outcomes:  

 
 

Sample Unit 3 Assignments:  

Students complete a variety of assignments designed to build fluency with differentiation techniques 
and deepen their understanding of how derivatives are used in mathematical and real-world contexts. 
Students will learn to apply the chain rule in combination with the  power, product, and quotient rules to 
differentiate a wide range of functions, including polynomial, rational, exponential, logarithmic, and 
trigonometric expressions. Students will also work on problems involving implicit differentiation, giving 
them the tools to find derivatives of equations where variables are not explicitly solved for. Students will 
practice the derivatives of inverse functions and higher order derivatives. Students will regularly justify 
their reasoning using correct mathematical notation, a key skill for success on the AP Exam. These 
assignments prepare students not only to perform derivative calculations but also to explain and apply 
their understanding in written form. 

Sample Assignment 1 Unit 3 
Sample Assignment 2 Unit 3 
Sample Assignment 3 Unit 3 
 

https://drive.google.com/open?id=1UpbRc6ehxhoacPIwcj7HftHQM4Jh1lNU&usp=drive_fs
https://docs.google.com/document/d/1JWWiS_wPSuEeKJutozKlY6ZOzhuy7IRnLbdvOzKqLO8/edit?usp=sharing
https://docs.google.com/document/d/1uK-7Npxab7tUXTbWUbCPuNZtjPXuyELbrjh952Qi8QE/edit?usp=sharing


AP Classroom: Personal Progress Check 3 
●​  Multiple-choice: 15 questions  
●​ Free-response: 3 questions  

Sample Unit 3 Assessments:  

Students will demonstrate their mastery of the rules and techniques of differentiation. Students will be 
able to differentiate functions using the power rule, product rule, quotient rule, and chain rule. They will 
apply these techniques to a variety of functions, including polynomial, exponential, logarithmic, and 
trigonometric functions. Students will also use implicit differentiation to find derivatives when variables 
are not explicitly solved for and apply the derivative of inverse functions when appropriate. Students will 
interpret the meaning of a derivative in context, such as slope or rate of change, and use derivatives to 
analyze motion, including problems involving velocity and acceleration. They will also compute and 
interpret higher-order derivatives. Throughout the assessment, students will be expected to show clear 
mathematical reasoning and proper notation, as required on the AP Exam. The assessments will include 
multiple-choice and free-response questions designed to reflect the structure and rigor of AP-style 
problems. 

Sample Assessment 1 Unit 3 
Sample Assessment 2 Unit 3 
 

 
 

Unit Title: Unit 4: Contextual Applications of Differentiation 

Unit 4 Summary:  
Students will begin applying concepts from Units 2 and 3 to scenarios encountered in the world. 
Students often struggle to translate these verbal scenarios into the mathematical procedures necessary 
to answer the question. To solve these problems, students will need explicit instruction and intentional 
practice identifying key information, determining which procedure applies to the scenario presented 
(i.e., that “rates of change” indicate differentiation), stating what is changing and how, using correct 
units, and explaining what their answer means in the context of the scenario. Provide scenarios with 
different contexts but similar procedures so students begin to recognize and apply the reasoning behind 
those problem-solving decisions, rather than grasping at rules haphazardly.  
 
Students must also be able to explain how an approximated value relates to the value it’s intended to 
approximate. Students may not understand why they would use a tangent line approximation (i.e., 
linearization) rather than simply evaluating a function. Expose them to scenarios where an exact 
function value can’t be calculated, and then ask them to determine whether a particular approximation is 
an overestimate or an underestimate of the function 
 
Essential Questions: 

●​ How are problems about position, velocity, and acceleration of a particle in motion over time 
structurally similar to problems about the volume of a rising balloon over an interval of heights, 
the population of London over the 14th century, or the metabolism of a dose of medicine over 
time? 

●​ Since certain indeterminate forms seem to actually approach a limit, how can we determine that 
limit, provided it exists? 

 
Building Mathematical Practices: Students will begin applying concepts from Units 2 and 3 to 
scenarios encountered in the world. Students often struggle to translate these verbal scenarios into the 
mathematical procedures necessary to answer the question. To solve these problems, students will need 
explicit instruction and intentional practice identifying key information, determining which procedure 
applies to the scenario presented (i.e., that “rates of change” indicate differentiation), stating what is 

https://drive.google.com/file/d/1FK0gCEovTCbWqpkPZWVkAishEb0XN-ls/view?usp=sharing
https://drive.google.com/open?id=1igBTMw02KlMwB6LTYO0XlJ_V2cPXVhVE&usp=drive_fs


changing and how, using correct units, and explaining what their answer means in the context of the 
scenario. Provide scenarios with different contexts but similar procedures so students begin to 
recognize and apply the reasoning behind those problem-solving decisions, rather than grasping at rules 
haphazardly. Students must also be able to explain how an approximated value relates to the value it’s 
intended to approximate. Students may not understand why they would use a tangent line 
approximation (i.e., linearization) rather than simply evaluating a function. Expose them to scenarios 
where an exact function value can’t be calculated, and then ask them to determine whether a particular 
approximation is an overestimate or an underestimate of the function 
 

Unit 4 Outcomes:  

 

Sample Unit 4 Assignments: 
 
Students will begin applying concepts from Units 2 and 3 to scenarios encountered in the world. 
Students will practice identifying key information, determining which procedure applies to the scenario 
presented stating what is changing and how, using correct units, and explaining what their answer 
means in the context of the scenario.  Students will analyze the motion of a particle or object moving 
along a straight path, using position functions to understand how its velocity and acceleration change 
over time. 



 
Sample Assignment 1 Unit 4.  
Sample Assignment 2 Unit 4 
Sample Assignment 3 Unit 4 
 
AP Classroom: Personal Progress Check 4  

●​ Multiple-choice: 15 questions  
●​ Free-response: 3 questions   

Sample Unit 4 Assessments:  

Students will analyze motion along a straight line, including determining position, velocity, and 
acceleration functions, use the sign of velocity and acceleration to determine when an object is speeding 
up, slowing down, or changing direction, calculate and interpret displacement and total distance 
traveled over an interval.  Students will apply the Mean Value Theorem for derivatives in a real-world 
setting.  Students will solve related rates problems by identifying changing quantities and using the 
chain rule appropriately, apply derivatives to solve optimization problems, including defining variables, 
writing equations, and justifying solutions. 

Sample Assessment 1 Unit 4 
Sample Assessment 2 Unit 4 
 

 

Unit Title:  Unit 5:  Analytical Applications of Differentiation 

Unit 5 Summary:  
The underlying processes of finding critical points and extrema are the foundation for the justifications 
students will write in this unit. Students should use calculators to graph a function and its derivatives to 
explore the related features of these graphs and confirm the results of their calculations.  
 
Students often struggle with misinterpreting the characteristics of the graph of a derivative as though 
they are characteristics of the original function. Or, they use nonspecific language that conflates different 
functions (e.g., “it” rather than "f"). To prevent ongoing misconceptions, hold students accountable for 
extreme precision by having them practice matching graphs of functions to their derivatives and 
requiring them to explain their reasons to a peer.  
 
Students also tend to rely on insufficient evidence or descriptions in their justifications, stating, for 
example, that “the graph of f is increasing because it’s going up.” This happens especially when examining 
derivative graphs on a calculator. Model calculus-based justifications (i.e., reasoning based on analysis of 
a derivative) both in discussion and in writing. Give students repeated opportunities to practice writing 
and revising their own justifications based on teacher feedback and feedback from their peers. 
 
Essential Questions: 

●​ How might the Mean Value Theorem be used to justify a conclusion that you were speeding at 
some point on a certain stretch of highway, even without knowing the exact time you were 
speeding?  

●​ What additional information is included in a sound mathematical argument about optimization 
that a simple description of an equivalent answer lacks? 

 
Building Mathematical Practices: The underlying processes of finding critical points and extrema are 
the foundation for the justifications students will write in this unit. Students should use calculators to 
graph a function and its derivatives to explore the related features of these graphs and confirm the 
results of their calculations. Students often struggle with misinterpreting the characteristics of the graph 
of a derivative as though they are characteristics of the original function. Or, they use nonspecific 

https://docs.google.com/document/d/1o9K48rRjZPzDm2bmH_3cdBqSPsFz8Ls0fQHlQuOeSQY/edit?usp=sharing
https://drive.google.com/open?id=1KOJuHkmnXrAAOMY9PlplzQ_yYodRh9aI&usp=drive_fs
https://docs.google.com/document/d/1CGatFvwSn6JIjsdSDH7q9lAgdU-aPcJ92ewfOl7MPcw/edit?usp=sharing
https://drive.google.com/open?id=1PscuHgMOKqpgjVciRApxiGiVeGVv057k&usp=drive_fs
https://drive.google.com/open?id=1DtZCqWLgVkdFXyJqPfQmz_LqRxtoofbW&usp=drive_fs


language that conflates different functions (e.g., “it” rather than "f"). To prevent ongoing misconceptions, 
hold students accountable for extreme precision by having them practice matching graphs of functions to 
their derivatives and requiring them to explain their reasons to a peer. Students also tend to rely on 
insufficient evidence or descriptions in their justifications, stating, for example, that “the graph of f is 
increasing because it’s going up.” This happens especially when examining derivative graphs on a 
calculator. Model calculus-based justifications (i.e., reasoning based on analysis of a derivative) both in 
discussion and in writing. Give students repeated opportunities to practice writing and revising their 
own justifications based on teacher feedback and feedback from their peers. 
 

Unit 5 Outcomes:  

 
 

 
 



 

Sample Unit 5 Assignments:  
 
Students will complete assignments that build their understanding of the relationship between a 
function and its derivatives. Students will analyze functions using the first and second derivatives to find 
critical points, identify intervals of increase and decrease, determine relative extrema, and examine 
concavity. Students will apply, justify, and make correct conclusions for the Mean Value Theorem, the 
First Derivative Test, and the Second Derivative Tests. Students will interpret graphical behavior from 
analytical information. Students will sketch the graphs of functions and their derivatives to reinforce 
conceptual connections. Additionally, students will work through real-world optimization problems 
requiring them to construct equations, find maxima or minima, and justify their solutions. The unit will 
also include tasks involving implicit differentiation, helping students handle more complex relationships 
between variables. 
 
Sample Assignment 1 Unit 5 
Sample Assignment 2 Unit 5 
Sample Assignment 3 Unit 5 
 
AP Classroom:  Personal Progress Check 5  

●​ Multiple-choice:  35 questions  
●​ Free-response: 3 questions  

Sample Unit 5 Assessment:    
 
Students will analyze the behavior of functions using the first and second derivatives. Students will be 
expected to identify intervals where a function is increasing or decreasing, determine relative extrema 
using the First Derivative Test, and analyze concavity and inflection points using the Second Derivative 
Test. Students will interpret and justify extreme values and points of inflection based on graphical or 
analytical information. Students will apply the mean value theorem. Students will use given extrema, 
intervals of increasing, decreasing, and concavity to sketch the function. Students will use the graph of a 
function to sketch the graph of its derivative. Students will solve optimization problems involving area 
and perimeter, applying calculus concepts to find maximum or minimum values under given constraints 
and justifying their solutions using appropriate derivative tests. 
 
Sample Assessment 1 Unit 5 

 
 

Unit Title:  Unit 6: Integration and Accumulation of Change 

Unit 6 Summary:  
Students often struggle with the relationship between differentiation and integration. They think that 
integration is simply differentiation in reverse order. However, to apply the rules of integration correctly, 
students must think more strategically, taking into consideration how the “pieces” fit together. Students 

https://docs.google.com/document/d/1cAtlkvMITFFeqnIK4rX5g7EjQJ3YwHXlPZTw4-qwqdk/edit?usp=sharing
https://docs.google.com/document/d/1JzMfFgq2mtzlNsUVRfbplOJAHyzGIAbfyzSwh6Pt868/edit?usp=sharing
https://drive.google.com/file/d/1FUDBf-5GZDCttNo-oHlK2uIHTuWhrsHg/view?usp=sharing
https://drive.google.com/open?id=1O8ygAKqVDSsgQ8IYLTNDSwosSzICqSpw&usp=drive_fs


will need explicit guidance for choosing an appropriate antidifferentiation strategy that’s based on the 
underlying patterns in different categories of integrands (e.g., using u-substitution when they recognize 
that the integrand is a factor of the derivative of a composite function or using integration by parts for an 
integrand, udv, that is related to a term in the derivative of the product uv bc only).  
 
Students also struggle with relating a symbolic limit of a Riemann sum to that limit expressed as a 
definite integral, because of the complexity of the expressions. To help students feel more comfortable 
working with these expressions, use explicit strategies, such as helping students to break complex 
expressions into familiar components, or matching expressions for a definite integral with the limit of a 
Riemann sum, and vice versa. 
 
 
Essential Questions: 

●​ Given information about a rate of population growth over time, how can we determine how 
much the population changed over a given interval of time?  

●​ If compounding more often increases the amount in an account with a given rate of return and 
term, why doesn’t compounding continuously result in an infinite account balance, all other 
things being equal?  

●​ How is integrating to find areas related to differentiating to find slopes? 
 
Building Mathematical Practices: Students often struggle with the relationship between 
differentiation and integration. They think that integration is simply differentiation in reverse order. 
However, to apply the rules of integration correctly, students must think more strategically, taking into 
consideration how the “pieces” fit together. Students will need explicit guidance for choosing an 
appropriate antidifferentiation strategy that’s based on the underlying patterns in different categories of 
integrands (e.g., using u-substitution when they recognize that the integrand is a factor of the derivative 
of a composite function or using integration by parts for an integrand, udv, that is related to a term in the 
derivative of the product uv bc only). Students also struggle with relating a symbolic limit of a Riemann 
sum to that limit expressed as a definite integral, because of the complexity of the expressions. To help 
students feel more comfortable working with these expressions, use explicit strategies, such as helping 
students to break complex expressions into familiar components, or matching expressions for a definite 
integral with the limit of a Riemann sum, and vice versa. 
 

Unit 6 Outcomes:  

 



 

 

Sample Unit 6  Assignments:  

Students will develop their understanding of definite integrals and the concept of accumulation. 
Through practice problems, graphical analysis, and real-world modeling tasks, students learn to 
interpret integrals as the accumulation of quantities over an interval. Assignments focus on estimating 
area under a curve using Riemann sums, evaluating definite integrals using geometry and algebraic 
rules, and understanding integrals as limits of Riemann sums. Students also work with functions 
represented graphically, numerically, and analytically to reinforce connections between different 
representations of integrals.  Additionally, students complete tasks that help them understand and apply 
the Fundamental Theorem of Calculus, which links derivatives and integrals conceptually and 
computationally. They use this theorem to evaluate definite integrals and analyze accumulation 
functions.  Students will work on  choosing an appropriate antidifferentiation strategy that’s based on 



the underlying patterns in different categories of integrands or using integration by parts for an 
integrand, udv, that is related to a term in the derivative of the product uv BC only  

Sample Assignment 1 Unit 6 
Sample Assignment 2 Unit 6 
Sample Assignment 3 Unit 6 
Sample Assignment 4 Unit 6  BC Only 
 
AP Classroom:  Personal Progress Check 6  

●​ Multiple-choice:  
○​  25 questions (AB) 
○​  35 questions (BC)  

●​ Free-response: 3 questions  

Sample Unit 6 Assessments: 

Students will demonstrate their ability to interpret definite integrals as the accumulation of a quantity 
over an interval and apply this understanding in a variety of contexts. Students will estimate areas under 
curves using Riemann sums (left, right, and midpoint) and evaluate definite integrals using both 
geometric reasoning and algebraic rules. Students will be assessed on their ability to interpret and 
compute integrals as limits of Riemann sums, reinforcing the foundational concept of accumulation.  
Students will also be expected to apply the Fundamental Theorem of Calculus to evaluate definite 
integrals and to analyze accumulation functions graphically and algebraically. Assessments may include 
interpreting function behavior based on graphs of derivatives or accumulation functions. In BC-level 
content, students will demonstrate the ability to identify appropriate antidifferentiation strategies based 
on the structure of an integrand and apply integration by parts for expressions of the form u dv, 
particularly when the integrand corresponds to the derivative of a product uv.  

Sample Assessment 1 Unit 6 
Sample Assessment 2 Unit 6 
Sample Assessment BC Unit 6 

 
 

Unit Title:  Unit 7:  Differential Equations   

Unit 7 Summary:  
In this unit, students will translate mathematical information from one representation to another by 
matching equations and slope fields, rewriting verbal statements as differential equations, and 
sketching slope fields that match their symbolic representations. Provide students with explicit 
guidance on how to select an appropriate graphing technique. As students practice Euler’s method, 
encourage them to transfer skills using tangent line approximations, rather than simply memorizing an 
algorithm BC only. 
 
Because the problems in this unit model real-world scenarios, help students to develop proficiency in 
transferring the mathematical procedures they’ve learned in “x’s and y’s” to equivalent environments 
with variable names other than x, y, and t. Using differentiation to confirm that solutions to differential 
equations are accurate and appropriate also helps students to develop an understanding of what it 
means to say that an equation is a solution to a differential equation.  
 
Essential Question: 

●​ How can we derive a model for the number of computers, C, infected by a virus, given a model 
for how fast the computers are being infected, dC/dt, at a particular time? 

 
Building Mathematical Practices: In this unit, students will translate mathematical information from 

https://docs.google.com/document/d/1F9scANKNuKBTvorndnheYqlkIPeikamr6J-OTYRB6_o/edit?usp=sharing
https://drive.google.com/file/d/1kwaVVMBnhH6QmkXXwlvdwCDCjcoRUSL4/view?usp=sharing
https://drive.google.com/file/d/1ZCxISaI8dEhtBu2EnHJP-6RlqbQjjuGr/view?usp=sharing
https://drive.google.com/file/d/1d013Fx157pGsJdsJsa1IL8oOgYuy_Fnj/view?usp=sharing
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one representation to another by matching equations and slope fields, rewriting verbal statements as 
differential equations, and sketching slope fields that match their symbolic representations. Provide 
students with explicit guidance on how to select an appropriate graphing technique. As students 
practice Euler’s method, encourage them to transfer skills using tangent line approximations, rather 
than simply memorizing an algorithm bc only. Because the problems in this unit model real-world 
scenarios, help students to develop proficiency in transferring the mathematical procedures they’ve 
learned in “x’s and y’s” to equivalent environments with variable names other than x, y, and t. Using 
differentiation to confirm that solutions to differential equations are accurate and appropriate also 
helps students to develop an understanding of what it means to say that an equation is a solution to a 
differential equation.  

Unit 7 Outcomes:  

 



Sample Unit 7 Assignments:  BC Only 
 
Students will apply appropriate techniques to find general and particular solutions. Assignments will 
include solving initial value problems, interpreting slope fields, and analyzing exponential growth and 
decay models. Additionally, students will explore applications such as population dynamics, mixing 
problems, and motion, reinforcing how differential equations describe changing systems in various 
contexts.   BC Calculus students will also engage with logistic growth models to understand how 
populations grow with limiting factors.  Students in BC Calculus will also use Euler’s Method to 
approximate solutions without the use of a calculator.  These tasks will develop students’ ability to 
connect mathematical solutions to practical situations. 
 
Sample Assignment 1 Unit 7 
Sample Assignment 2 Unit 7 
Sample Assignment 3 Unit 7 
Sample Assignment 4 Unit 7   
 
AP Classroom:  Personal Progress Check 7  

●​ Multiple-choice:  
○​ 15 questions (AB)  
○​ 20 questions (BC) 

●​  Free-response: 3 questions 
 
Sample Unit 7 Assessments:   
 
Students will be expected to demonstrate their ability to solve and analyze differential equations in 
various forms. They will need to accurately solve separable differential equations, including initial value 
problems, and interpret slope fields to understand the behavior of solutions. Students will apply these 
skills to real-world scenarios. BC Calculus students will additionally be required to work with logistic 
growth models, showing understanding of how limiting factors affect population growth and  use 
Euler’s method to approximate solutions to differential equations when exact answers are difficult to 
find.. Throughout the assessment, students must clearly set up differential equations based on given 
situations, solve them using appropriate methods, and explain the meaning of their solutions in context. 
 
Sample Assessment 1 Unit 7  
Sample Assessment 2 Unit 7-BC Topics 

 
 

Unit Title: Unit 8: Applications of Integration BC Only 

Unit 8  Summary:   As in Unit 4, students will need to practice interpreting verbal scenarios, extracting 
relevant mathematical information, selecting an appropriate procedure, and then applying that 
procedure correctly and interpreting their solution in the context of the problem. Now that students 
have been exposed to application problems involving both differentiation and antidifferentiation, some 
may struggle to determine which procedure is applicable. Walk students through different types of 
scenarios and explain the underlying reasons why some situations call for differentiation while others 
call for integration.  
 
This unit also involves geometric applications of integration. When using the disc and washer methods, 
focusing on orientation (i.e., horizontal or vertical) will help students determine whether the 
“thickness” is with respect to x or y. Students should practice solving variations on these calculus-based 
geometry problems until they can decide which variable to integrate with respect to without 
prompting. Relating graphical representations to symbolic representations, such as Riemann sums and 
definite integrals, develops these skills and helps students to master the content. 
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Essential Questions: 

●​ How is finding the number of visitors to a museum over an interval of time based on 
information about the rate of entry similar to finding the area of a region between a curve and 
the x-axis? 

 
Building Mathematical Practices: As in Unit 4, students will need to practice interpreting verbal 
scenarios, extracting relevant mathematical information, selecting an appropriate procedure, and then 
applying that procedure correctly and interpreting their solution in the context of the problem. Now 
that students have been exposed to application problems involving both differentiation and 
antidifferentiation, some may struggle to determine which procedure is applicable. Walk students 
through different types of scenarios and explain the underlying reasons why some situations call for 
differentiation while others call for integration. This unit also involves geometric applications of 
integration. When using the disc and washer methods, focusing on orientation (i.e., horizontal or 
vertical) will help students determine whether the “thickness” is with respect to x or y. Students should 
practice solving variations on these calculus-based geometry problems until they can decide which 
variable to integrate with respect to without prompting. Relating graphical representations to symbolic 
representations, such as Riemann sums and definite integrals, develops these skills and helps students 
to master the content. 
 
 

Unit 8 Outcomes:  

 
 

 



 
 

 

Sample Unit 8 Assignments:  
 
Students will  find the area between curves and calculate volumes using both the disk/washer and 
known cross-section methods. Students will complete AP Free Response Questions from past exams 
that focus on these topics, allowing them to apply their understanding in a format aligned with the AP 
test. For BC Calculus students, assignments will also include tasks involving arc length and distance 
traveled along curves. 
 
Sample Assignment 1 Unit 8   
Sample Assignment 2 Unit 8 
Sample Assignment 3 Unit 8 
Sample Assignment 4 Unit 8  
 
AP Classroom:  Personal Progress Check 8 
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●​ Multiple-choice: ~30 questions  
●​ Free-response: 3 questions  

 

Sample Unit 8 Assessments:  
 
Students will demonstrate their ability to find the area between curves and calculate volumes of solids 
formed by revolving regions around an axis. These tasks will require them to accurately determine 
points of intersection to identify the correct regions for integration. They will apply  disk and washer 
methods, to compute volumes. Additionally, students in BC Calculus will be assessed on their 
understanding of arc length, requiring them to set up and evaluate integrals that measure the length of 
a curve over a specified interval. Overall, these assessments will test students’ skills in setting up 
integrals based on geometric interpretation and solving them to find precise area, volume, and length 
values. 
 
Sample Assessment 1 Unit 8 
Sample Assessment 2 Unit 8 
Sample Assessment 3 Unit 8- BC Topics 
  

 
 

Unit Title: Unit 9: Parametric Equations, Polar Coordinates, and Vector-Valued Functions  BC 
ONLY 

Unit 9 Summary:  BC ONLY 
As students transition to parametric and vector-valued functions, they’ll need to practice previously 
learned concepts and skills to reinforce the new procedures and representations they’re learning in 
Unit 9. As with particle motion on a line, students learning to handle motion in the plane will need to 
practice interpreting which procedure is needed for different scenarios (differentiation or integration) 
and solving for speed, velocity, distance traveled, or initial position. Reinforce the importance of 
precise notation, particularly regarding the variable of differentiation, as well as correct application of 
the chain rule. Leibniz notation helps students to remember how to find the derivative of y with 
respect to x for coordinates defined using the parameter t:  

Since dy/dx is in terms of t, students must be particularly careful 

when determining .Similarly, using definite integrals to represent lengths and areas defined by 
polar curves is based on the same principles as calculating lengths and areas defined by the graphs of 
more familiar functions (i.e., the limit of a Riemann sum). Students will need to practice with 
trigonometric identities, radian measures and formulas for arc length and area of a sector to reinforce 
practice with associated calculus topics 
 
Essential Questions: 

●​ How can we model motion not constrained to a linear path?  
●​ How does the chain rule help us to analyze graphs defined using parametric equations or polar 

functions? 
 
 
Building Mathematical Practices: As students transition to parametric and vector-valued functions, 
they’ll need to practice previously learned concepts and skills to reinforce the new procedures and 
representations they’re learning in Unit 9. As with particle motion on a line, students learning to 

https://drive.google.com/file/d/1FgerccqDGrfoHcHSR8WFyjLW3yxnYtlI/view?usp=sharing
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handle motion in the plane will need to practice interpreting which procedure is needed for different 
scenarios (differentiation or integration) and solving for speed, velocity, distance traveled, or initial 
position. Reinforce the importance of precise notation, particularly regarding the variable of 
differentiation, as well as correct application of the chain rule. Leibniz notation helps students to 
remember how to find the derivative of y with respect to x for coordinates defined using the 
parameter t: dy/dx= dy/dt/dx/dt=dy/dt x dt/dx, provided dx/dt ≠ 0. Since dy/dx is in terms of t, 
students must be particularly careful when determining d2y/dx2 . Similarly, using definite integrals to 
represent lengths and areas defined by polar curves is based on the same principles as calculating 
lengths and areas defined by the graphs of more familiar functions (i.e., the limit of a Riemann sum). 
Students will need to practice with trigonometric identities, radian measures and formulas for arc 
length and area of a sector to reinforce practice with associated calculus topics. 
 

Unit 9 Outcomes: BC ONLY 

 

 
 



Sample Unit 9 Assignments: BC ONLY   
 
Students will work with parametric equations to analyze motion in the plane, calculating derivatives, 
speed, and total distance traveled, and sketching graphs of particle paths. Another task involves 
representing and analyzing vectors—finding components, magnitudes, directions, and using vector 
notation to describe motion. Students also complete assignments focused on polar curves, where they 
graph a variety of polar equations, find areas bounded by polar curves, and apply calculus techniques 
such as finding slopes and arc lengths in polar form.  Students practice these topics in both Free 
Response and Multiple Choice form so as to prepare them for the AP Test. 
Sample Assignment 1 Unit 9  
Sample Assignment 2 Unit 9 
 
AP Classroom:  Personal Progress Check 9  

●​ Multiple-choice: 25 questions  
●​ Free-response: 3 questions 

Sample unit 9 Assessment: BC ONLY   
 
Students will demonstrate an understanding of parametric equations, vector-valued functions, and 
polar curves through a mix of multiple-choice and “free-response” questions. Assessments emphasize 
conceptual understanding, accurate use of calculus methods, and clear mathematical communication 
across multiple representations. These tasks prepare students for the rigor of the AP exam by 
requiring them to apply both graphical and analytical approaches to non-rectangular coordinate 
systems. 
 
Sample Assessment 1 Unit 9  BC ONLY 

 
 

Unit Title:  Unit 10: Infinite Sequences and Series     BC ONLY 

Unit 10 Summary:  
Students will need to develop proficiency with complex series notation and the ability to communicate 
their reasoning. Emphasize appropriate use of notation, precision of language, and establishing 
conditions for using a particular test. Remind students that a sound justification relies upon both 
mathematical evidence and reasons why that evidence supports the conclusion.  
 
Additionally, students will need to practice determining which application is appropriate for different 
scenarios (for example, using the definitions of harmonic or p-series to classify certain infinite series) 
and then applying associated procedures accurately. Students will also need to practice using Taylor 
polynomials to approximate the value of a function, choosing and implementing an appropriate 
method to bound the error involved in the approximation, and effectively communicating supporting 
work.  
 
Connecting representations is an important skill to develop in this unit. For example, students will 
need to identify infinite power series to represent functions presented symbolically or move between 
graphic and symbolic representations of an interval of convergence.  
 
Essential Questions: 

●​ How can the sum of infinitely many discrete terms be a finite value or represent a continuous 
function? 

 
Building Mathematical Practices: In Unit 10, students will need to develop proficiency with complex 
series notation and the ability to communicate their reasoning. Emphasize appropriate use of notation, 
precision of language, and establishing conditions for using a particular test. Remind students that a 
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sound justification relies upon both mathematical evidence and reasons why that evidence supports 
the conclusion. Additionally, students will need to practice determining which application is 
appropriate for different scenarios (for example, using the definitions of harmonic or p-series to 
classify certain infinite series) and then applying associated procedures accurately. Students will also 
need to practice using Taylor polynomials to approximate the value of a function, choosing and 
implementing an appropriate method to bound the error involved in the approximation, and 
effectively communicating supporting work. Connecting representations is an important skill to 
develop in this unit. For example, students will need to identify infinite power series to represent 
functions presented symbolically or move between graphic and symbolic representations of an 
interval of convergence. 
 

Unit 10 Outcomes: BC ONLY 

 

Sample Unit 10 Assignments: BC ONLY 



Students will deepen their understanding of infinite processes by exploring sequences, infinite series, 
and Taylor series.  Assignments are designed to develop both conceptual understanding and 
procedural fluency. Students are expected to explain their reasoning clearly and justify convergence 
tests and approximation techniques.  Through numerical experiments and analytical work, students 
distinguish between convergent and divergent series. They derive the sum of a geometric series and 
compare it with the behavior of the harmonic series.  Students apply the Alternating Series Test and 
estimate error using the Alternating Series Error and LaGrange Error bounds.   Students derive Taylor 
series for elementary functions, analyze error using Taylor’s Inequality, and compare polynomial 
approximations to actual function graphs. Finally, from AP Classroom, students practice timed 
problems with structured feedback. Emphasis is placed on clear justification of convergence and the 
use of appropriate series techniques. 
 
Sample Assignment 1 Unit 10  
Sample Assignment 2 Unit 10 
Sample Assignment 3 Unit 10 
Sample Assignment 4 Unit 10 
Sample Assignment 5 Unit 10 
 
AP Classroom:  Personal Progress Check 10  

●​ Multiple-choice: ~45 questions  
●​ Free-response: 3 questions  

Sample Unit 10 Assessment: BC ONLY 
 
Students are assessed on their  understanding of the behavior of sequences and infinite series.  
Students will demonstrate an ability to choose and apply appropriate convergence tests, work with 
Taylor and Maclaurin series as function approximations, and use skill in estimating and interpreting 
error in series approximations.  This assessment encourages a deep understanding of infinite 
processes, a foundational concept in advanced calculus, and prepares students for success on the AP 
exam and in future college-level coursework. 
 
Sample Assessment 1 Unit 10  

 

Mathematical Practices (page 21 College Board AP Calculus AB/BC  Course and Exam 
Description) 
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