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Unit Overview  
Content Area:                          Mathematics 

Unit Title:                                 Unit 1 – Functions, Graphs and Limits 

Target Course/Grade Level:  Advanced Placement Calculus/12 

Unit Summary:  The concept of a limit is one of the ideas that distinguish calculus from algebra and 

trigonometry.  In this unit, we show how to define and calculate limits of function values.  The calculation 

rules are straightforward and most of the limits we need can be found by substitution, graphical 

investigation, numerical approximation, algebra or some combination of these. 

 

One of the uses of limits is to test functions for continuity.  Continuous functions arise frequently in 

scientific work because they model such an enormous range of natural behavior.  They also have special 

mathematical properties, not otherwise guaranteed. 

Learning Targets 
Mathematical Practices 

1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices 

NJSLS # New Jersey Student Learning Standards for Mathematics 

N.RN.A Extend the properties of exponents to rational exponents 

N.RN.B Use properties of rational and irrational numbers. 

N.Q.A Reason quantitatively and use units to solve problems. 

N.VM.A Represent and model with vector quantities. 

N.VM.B Perform operations on vectors 

A.SSE.A Interpret the structure of expressions 

A.SSE.B Write expressions in equivalent forms to solve problems 

A.APR.A  Perform arithmetic operations on polynomials 

A.APR.B Understand the relationship between zeros and factors of polynomials 

A.APR.C Use polynomial identities to solve problems 

A.APR.D Rewrite rational expressions 

A.CED.A Create equations that describe numbers or relationships 

A.REI.A Understand solving equations as a process of reasoning and explain the reasoning. 

A.REI.D Solve equations and inequalities in one variable 

A.REI.C Solve systems of equations 

A.REI.D Represent and solve equations and inequalities graphically 

SF.IF.A Understand the concept of a function and use function notation 

SF.IF.B Interpret functions that arise in applications in terms of the context 
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SF.IF.C Analyze functions using different representations 

F.BF.A Build a function that models a relationship between two quantities. 

F.BF.B Build new functions from existing functions 

F.TF.A Extend the domain of trigonometric functions using the unit circle 

F.TF.B Model periodic phenomena with trigonometric functions 

F.TF.C Prove and apply trigonometric identities 

G.SRT.A Understand similarity in terms of similarity transformations 

8.1.12.A – F All students will use digital tools to access, manage, evaluate, and synthesize information 

in order to solve problems individually and collaborate and to create and communicate 

knowledge. 

 

 

 

Unit Essential Questions 

 What are the properties of linear, 

quadratic, exponential, parametric, and 

logarithmic equations?  

 How can the limit of a function exist at 

values of x not included in the domain of 

the function?  

 How do limits help describe the end 

behavior of a function?  

 What is the difference between average 

and instantaneous rates of change?  

 How can graphs and tables be used to 

determine limits?  

 Can discontinuous functions be redefined 

so as to make them continuous?  

 What is the connection between the limit 

of a function and its continuity at a given 

point?  

 What is the difference between continuity 

at a point and a continuous function? 

Unit Enduring Understandings 

 The concept of a limit can be used to 

understand the behavior of functions.  

 Limits can be estimated from graphs, tables 

of values, or using algebraic manipulation.  

 Continuity is a key property of functions that 

is defined using limits.  

 Functions can be represented graphically, 

numerically, symbolically, and verbally. 

Unit Learning Targets 

Students will ... 

 Be able to perform advanced manipulation and analysis to functions in order to derive limits.  

 Express limits symbolically using correct notation, as well as interpret limits expressed symbolically.  

a) Given a function, the limit of as approaches is a real number if can be made arbitrarily close to 

by taking sufficiently close to (but not equal to).  If the limit exists and is a real number, then the 

common notation is.  

b) The concept of a limit can be extended to include one-sided limits, limits at infinity, and infinite 

limits.  

c) A limit might not exist for some functions at particular values of f (x).  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.  

 Estimate limits of functions. 

 Determine limits of functions.  

a) Limits of sums, differences, products, quotients, and composite functions can be found using the 

basic theorems of limits and algebraic rules. 

b) The limit of a function may be found by using algebraic manipulation, alternate forms of 

trigonometric functions (trig identities), or the squeeze theorem.  

c) Limits of the indeterminate forms and may be evaluated using L’Hospital’s Rule.  

 Deduce and interpret behavior of functions using limits.  
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a) Asymptotic and unbounded behavior of functions can be explained using limits.  

b) Relative magnitudes of functions and their rates of change can be compared using limits.  

 Analyze functions for intervals of continuity or points of discontinuity.  

a) A function is continuous at provided that exists, exists.  

b) Polynomial, rational, power, exponential, logarithmic, and trigonometric functions are 

continuous at all points in their domains.  

c) Types of discontinuities include removable discontinuities, jump discontinuities, and 

discontinuities due to vertical asymptotes.  

 Determine the applicability of important calculus theorems using continuity.  

a) Continuity is an essential condition for theorems such as the Intermediate Value Theorem, the 

Extreme Value Theorem, and the Mean Value Theorem. 

 

 

 

 

Evidence of Learning 
Summative Assessment:  The students will be assessed with a summative unit assessment modeled after 

the AP Calculus AB assessment model. This model assessment will include multiple-choice questions and 

free-response. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Limits at a Point: Numerically and Graphically 2 days 

Limits at a Point: Algebraically 2 days 

Limits at Infinity and Infinite Limits 2 days 

Special Trig Limits 1 day 

Squeeze Theorem 1 day 

Limits and Continuity 2 days 

Review All Things Limits 2 days 

Teacher Notes:  
This unit should be finished by end of September.  There will be 3 days of formative assessment for this 

unit. 

 

Curriculum Development Resources 

Click the links below to access additional resources used to design this unit: 

http://www.hannasd.org/cms/lib2/PA01001586/Centricity/Domain 

/584/AP%20Calculus%20AB%20Review%20Week%201.pdf 
http://www.pleacher.com/mp/mlessons/mcalc.html 
http://www.intuitive-calculus.com/limits-at-infinity.html 
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/ 

http://www.hannasd.org/cms/lib2/PA01001586/Centricity/Domain/584/AP%20Calculus%20AB%20Review%20Week%201.pdf
http://www.hannasd.org/cms/lib2/PA01001586/Centricity/Domain/584/AP%20Calculus%20AB%20Review%20Week%201.pdf
http://www.pleacher.com/mp/mlessons/mcalc.html
http://www.intuitive-calculus.com/limits-at-infinity.html
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/
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http://www.elainetron.com/apcalc/apcalc.pdf 
https://www.albert.io/learn/ap-calculus-ab-bc/limits--1/topic-summary 
http://tutorial.math.lamar.edu/Classes/CalcI/LimitsIntro.aspx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unit Overview  
Content Area:                          Mathematics 

Unit Title:                                 Unit 2 – Derivatives 

Target Course/Grade Level:  Advanced Placement Calculus/12 

Unit Summary:  In Unit 1, we learned how to find the slope of a tangent to a curve as the limit of the 

slopes of secant lines as well as a formula for the slope of the tangent at an arbitrary point (a, 1/a) on the 

graph of the function f(x) = 1/x and showed that it was -1/a2.  This seemingly unimportant result gives us 

the ability to calculate the instantaneous rate of change of a function at any point.  The study of rates of 

change of functions is called differential calculus.  At the end of this unit we will be able to find the 

derivative of many different types of functions as well as applications of derivatives in disciplines such as 

physics, chemistry, biology and finance. 

Learning Targets 
Mathematical Practices 

1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices 

NJSLS # New Jersey Student Learning Standards for Mathematics 

N.RN.A Extend the properties of exponents to rational exponents 

N.RN.B Use properties of rational and irrational numbers. 

N.Q.A Reason quantitatively and use units to solve problems. 

N.VM.A Represent and model with vector quantities. 

N.VM.B Perform operations on vectors 

A.SSE.A Interpret the structure of expressions 

A.SSE.B Write expressions in equivalent forms to solve problems 

A.APR.A  Perform arithmetic operations on polynomials 

A.APR.B Understand the relationship between zeros and factors of polynomials 

A.APR.C Use polynomial identities to solve problems 

A.APR.D Rewrite rational expressions 

http://www.elainetron.com/apcalc/apcalc.pdf
https://www.albert.io/learn/ap-calculus-ab-bc/limits--1/topic-summary
http://tutorial.math.lamar.edu/Classes/CalcI/LimitsIntro.aspx
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A.CED.A Create equations that describe numbers or relationships 

A.REI.A Understand solving equations as a process of reasoning and explain the reasoning. 

A.REI.D Solve equations and inequalities in one variable 

A.REI.C Solve systems of equations 

A.REI.D Represent and solve equations and inequalities graphically 

SF.IF.A Understand the concept of a function and use function notation 

SF.IF.B Interpret functions that arise in applications in terms of the context 

F.BF.A Analyze functions using different representations 

F.BF.B Build a function that models a relationship between two quantities. 

F.TF.A Build new functions from existing functions 

F.TF.B Extend the domain of trigonometric functions using the unit circle 

F.TF.C Model periodic phenomena with trigonometric functions 

G.SRT.A Prove and apply trigonometric identities 

G.SRT.B Understand similarity in terms of similarity transformations 

8.1.12.A – F All students will use digital tools to access, manage, evaluate, and synthesize 

information in order to solve problems individually and collaborate and to create 

and communicate knowledge. 

 

 
 

Unit Essential Questions 

 What is the connection between the limit and 

derivative of the function at a given point?  

 How does the concept of the derivative show 

how a function is changing?  

 How are derivatives used to locate extrema 

and points of inflection for a function?  

 How do we solve differential equations that 

have two variables?  

 What are the properties needed to graph a 

derivative f '(x) from the original function f 

(x)?  

 How are one-sided derivatives related to a 

function’s overall derivative being defined?  

 What are the cases where f '(x) fails to exist? 

Why?  

 What is the relationship between 

differentiability and continuity? Is the 

relationship reversible? 

Enduring Understanding 

 The derivative is a rate of change at a moment in 

time.  

 The derivative of a function is defined as the limit of 

a difference quotient and can be determined using a 

variety of strategies. 

 A function’s derivative, which is itself a function, 

can be used to understand the behavior of the 

function.  

 The derivative has multiple representations and 

applications including those that involve 

instantaneous rates of change.  

 Differentiability and continuity are related 

Unit Learning Targets 

Students will ... 

 Identify the derivative of a function as the limit of a difference quotient.  

a) The difference quotients f (a + h) - f (a) h and f (x) - f (a) x - a express the average rate of change 

of a function over an interval.  

b) The instantaneous rate of change of a function at a point can be expressed by or lim f (x) - f (a) x 

- a provided that the limit exists. These are common forms of the definition of the derivative and 

are denoted f '(a).  

c) For y = f (x) notations for the derivative include dy/ dx , f '(x), and y '.  

d) The derivative of is the function whose value at is lim f (x + h) - f (x) h provided this limit exists.  

e) The derivative can be represented graphically, numerically, analytically, and verbally. 

 Estimate the derivative.  The derivative at a point can be estimated from information given       in 

tables or graphs  
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 Calculate derivatives. 

a) 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.  

b) Specific rules can be used to calculate derivatives for classes of functions, including polynomial, 

rational, power, exponential, logarithmic, trigonometric, and inverse trigonometric.  

c) Sums differences products, and quotients of functions can be differentiated using derivative rules.  

d) The chain rule provides a way to differentiate composite functions  

e) The chain rule is the basis for implicit differentiation.  

f) The chain rule can be used to find the derivative of an inverse function, provided that derivative 

of that function exists.  

g) Methods for calculating derivatives of real-valued functions can be extended to vector valued 

functions, parametric functions, and functions in polar coordinates. 

 Determine higher order derivatives.  

a) Differentiating f ' produces the second derivative f '' , provided the derivative of f ' exists, 

repeating this process produces higher order derivatives of f. 

 Use derivatives to analyze properties of a function.  

a) 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.  

b) Key features of functions and their derivatives can be identified and related to their graphical, 

numerical, and analytical representations.  

c) Key features of the graphs of , , and are related to one another  

 

 Recognize the connection between differentiability and continuity.  

a) A continuous function may fail to be differentiable at a point in its domain  

b) If a function is differentiable at a point, then it is continuous at that point  

 Interpret the meaning of a derivative within a problem.  

a) The unit for is the unit for divided by the unit for.  

b) The derivative of a function can be interpreted as the instantaneous rate of change with respect to 

its independent variable. 

 Solve problems involving the slope of a tangent line.  

a) The derivative at a point is the slope of the line tangent to a graph at that point on the graph.                        

b) The tangent line is the graph of a locally linear approximation of the function near the point of 

tangency.  

 Solve problems involving related rates, optimization, rectilinear motion, and planar motion  

a) The derivative can be used to solve rectilinear motion problems involving position, speed, 

velocity, and acceleration.  

b) 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.  

c) The derivative can be used to solve optimization problems, that is, finding a maximum or 

minimum value of a function over a given interval.  

d) Derivatives can be used to determine velocity, speed, and acceleration for a particle moving 

along curves given by parametric and vector-valued functions.  

 Solve problems involving rates of change in applied contexts.  

 Verify solutions to differential equations.  

a) Solutions to differential equations are functions or families of functions  

b) Derivatives can be used to verify that a function is a solution to a given differential equation.  

 Estimate solutions to differential equations  

a) Slope fields provide visual clues to the behavior of solutions to first order differential equations  

b) For differential equations, Euler’s method provides a procedure for approximating a solution or a 

point on a solution curve.  

 Apply the Mean Value Theorem to describe the behavior of a function over an interval. 

Evidence of Learning 
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Summative Assessment:  The students will be assessed with a summative unit assessment modeled after 

the AP Calculus AB assessment model. This model assessment will include multiple-choice questions and 

free-response. 

Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Rates of Change and Limit Definition of 

Derivative 

 

2 days 

 

Derivatives and Continuity 2 days 

Rules of Differentiation: Power Rule, Product and 

Quotient, Chain Rule 

 

6 days 

Reading the Graphs of f(x) and f’(x) 2 days 

Equation of the Tangent Line 2 days 

Position, Velocity, and Acceleration 3 days 

Implicit Differentiation 2 days 

Applications of Derivatives: Related Rates, IVT, 

MVT, EVT 

 

6 days 

Curve Sketching, Extreme Values, Points of 

inflection 

 

6 days 

Optimization, Linearization, Differential 

Equations 

 

4 days 

Teacher Notes:  
This unit should be finished before Winter Break.  There will be 5 days of formative assessment for this 

unit. 

 

Curriculum Development Resources 

Click the links below to access additional resources used to design this unit: 

http://askmrcalculus.com/Calculator%20derivative.html 
http://www.pleacher.com/mp/mlessons/mcalc.html 
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/ 
http://www.elainetron.com/apcalc/apcalc.pdf 
https://www.albert.io/learn/ap-calculus-ab-bc/derivatives/topic-summary 
http://tutorial.math.lamar.edu/Classes/CalcI/DerivativeIntro.aspx 

 

 

 

 

 

http://askmrcalculus.com/Calculator%20derivative.html
http://www.pleacher.com/mp/mlessons/mcalc.html
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/
http://www.elainetron.com/apcalc/apcalc.pdf
https://www.albert.io/learn/ap-calculus-ab-bc/derivatives/topic-summary
http://tutorial.math.lamar.edu/Classes/CalcI/DerivativeIntro.aspx
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Unit Overview 
Content Area:                          Mathematics 

Unit Title:                                 Unit 3 – Integrals and the Fundamental Theorem of Calculus 

Target Course/Grade Level:  Advanced Placement Calculus/12 

Unit Summary:  Derivatives only revealed half the story in Unit 2.  In Unit 3, we explore methods to 

describe how instantaneous changes could accumulate over an interval to produce a function.  That is why 

mathematicians investigated areas under curves, which ultimately led to the second main branch of 

calculus, integral calculus.  The discovery of the Fundamental Theorem of Calculus brought differential 

and integral calculus together to become the single most powerful insight mathematicians had ever 

acquired for understanding how the universe worked. 

Learning Targets 

Mathematical Practices 
1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 

8. Look for and express regularity in repeated reasoning. 

All of the content presented in this course has connections to the standards for mathematical practices 

NJSLS # New Jersey Student Learning Standards for Mathematics 

N.RN.A Extend the properties of exponents to rational exponents 
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N.RN.B Use properties of rational and irrational numbers. 

N.Q.A Reason quantitatively and use units to solve problems. 

N.VM.A Represent and model with vector quantities. 

N.VM.B Perform operations on vectors 

A.SSE.A Interpret the structure of expressions 

A.SSE.B Write expressions in equivalent forms to solve problems 

A.APR.A  Perform arithmetic operations on polynomials 

A.APR.B Understand the relationship between zeros and factors of polynomials 

A.APR.C Use polynomial identities to solve problems 

A.APR.D Rewrite rational expressions 

A.CED.A Create equations that describe numbers or relationships 

A.REI.A Understand solving equations as a process of reasoning and explain the reasoning. 

A.REI.D Solve equations and inequalities in one variable 

A.REI.C Solve systems of equations 

A.REI.D Represent and solve equations and inequalities graphically 

SF.IF.A Understand the concept of a function and use function notation 

SF.IF.B Interpret functions that arise in applications in terms of the context 

SF.IF.C Analyze functions using different representations 

F.BF.A Build a function that models a relationship between two quantities. 

F.BF.B Build new functions from existing functions 

F.TF.A Extend the domain of trigonometric functions using the unit circle 

F.TF.B Model periodic phenomena with trigonometric functions 

F.TF.C Prove and apply trigonometric identities 

G.SRT.A Understand similarity in terms of similarity transformations 

8.1.12.A – F All students will use digital tools to access, manage, evaluate, and synthesize information 

in order to solve problems individually and collaborate and to create and communicate 

knowledge. 

Unit Essential Questions 

 What is the fundamental theorem of 

calculus and its significance?  

 How does the concept of integration help 

us to find the area under a curve?  

 What are the similarities and differences 

among the disk and washer methods of 

integration?  

 How accurately does the rectangular 

approximation method calculate the area 

under a curve?  

 What methods can be used to find the 

integral values of discontinuous functions?  

 How are differential equations used to 

construct slope fields? 

Unit Enduring Understandings 

 Anti-differentiation is the inverse process of 

differentiation.  

 

 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.  

 The Fundamental Theorem of Calculus, 

which has two distinct formulations, 

connects differentiation and integration.  

 The definite integral of a function over an 

interval is a mathematical tool with many 

interpretations and applications involving 

accumulation.  

 Anti-differentiation is an underlying concept 

involved in solving separable differential 

equations. Solving separable differential 

equations involves determine a function or 

relation given its rate of change.  

 Advanced integration methods can be used 

when u-substitution fails 

Unit Learning Targets 

Students will ... 

  Recognize antiderivatives of basic functions.  

a) Differentiation rules provide the foundation for finding antiderivatives.  
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 Interpret the definite integral as the limit of a Riemann sum, as well as express the limit of a Riemann 

sum in integral notation.  

a) 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. 

 Approximate a definite integral.  

a) Definite integrals can be approximated for functions that are represented graphically, 

numerically, algebraically, and verbally.  

b) 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 non-uniform partitions.  

 Calculate the definite integral using areas and properties of definite integrals.  

a) In some cases, a definite integral can be evaluated by using geometry and the connection 

between the definite integral and area  

b) 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.  

c) The definition of the definite integral may be extended to functions with removable or jump 

discontinuities   

 Evaluate an improper integral or show that an improper integral diverges.  

a) 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.  

b) Improper integrals can be determined using limits of definite integrals. 

 Analyze functions defined by an integral 

 Calculate antiderivatives, and evaluate definite integrals. 

 Interpret the meaning of a definite integral within a problem.  

a) A function defined as an integral represents an accumulation of a rate of change. 

b) The definite integral of the rate of change of a quantity over an interval gives the net change of 

that quantity over that interval.  

c) The limit of an approximating Riemann sum can be interpreted as a definite integral.  

 Apply definite integrals to problems involving the average value of a function. 

 

 

 Apply definite integrals to problems involving motion.  

a) 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.  

  Apply definite integral to problems involving area, and volume  

b) Areas of certain regions in the plane can be calculated with definite integrals.  

c) Volumes of solids with known cross-sections including discs and washers, can be calculated 

with definite integrals.  

 Use the definite integral to solve problems in various contexts, such as to express information about 

accumulation and net change in many applied contexts.  

 Analyze differential equations to obtain general and specific solutions.  

a) Anti-differentiation can be used to find specific solutions to differential equations with given 

initial conditions, including applications to motion along a line, exponential growth and decay, 

and logistic growth.  Some differential equations can be solved by separation of variables  

b) Solutions to differential equations may be subject to domain restrictions. 

 Interpret, create, and solve differential equations from problems in context 

Evidence of Learning 
Summative Assessment:  The students will be assessed with a summative unit assessment modeled after 

the AP Calculus AB assessment model. This model assessment will include multiple-choice questions and 

free-response. 
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Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

 

Lesson Plans  
Lesson Timeframe 

Antiderivatives and Indefinite Integrals 5 days 

Definite Integrals as Area, Riemann Sums 5 days 

Fundamental Theorem of Calculus Parts 1 and 2 5 days 

U-Substitution 3 days 

Estimation Techniques: Trapezoidal Rule and 

Simpson’ Rule 

 

3 days 

Slope Fields and Separable Differential Equations and 

Exponential Growth and Decay 

 

5 days 

Area Between Curves 5 days 

Volume As an Integral: Revolution and Cross Sections  

5 days 

Teacher Notes:  This unit should be finished by mid-March.  There will be 5 days of formative assessment for this 

unit. Remaining 84 days dedicated to AP review and preparation for exam. 

Curriculum Development Resources 

Click the links below to access additional resources used to design this unit: 

http://askmrcalculus.com/Calclulator%20integral.html 
http://www.pleacher.com/mp/mlessons/mcalc.html 
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/ 
http://www.elainetron.com/apcalc/apcalc.pdf 
https://jeopardylabs.com/play/indefinite-integrals5 
https://www.albert.io/learn/ap-calculus-ab-bc/integrals-and-the-fundamental-theorem-of-calculus/topic-

summary 
http://tutorial.math.lamar.edu/Classes/CalcI/IntegralsIntro.aspx 
https://teacher.desmos.com/activitybuilder/custom/58e23d1f633ca758ac4cd8ba 
https://teacher.desmos.com/activitybuilder/custom/58e2f3fdc26a7a60bad5aaf5 

 

http://askmrcalculus.com/Calclulator%20integral.html
http://www.pleacher.com/mp/mlessons/mcalc.html
https://magoosh.com/hs/ap-calculus/2017/ap-calculus-review-basic-formulas-properties/
http://www.elainetron.com/apcalc/apcalc.pdf
https://jeopardylabs.com/play/indefinite-integrals5
https://www.albert.io/learn/ap-calculus-ab-bc/integrals-and-the-fundamental-theorem-of-calculus/topic-summary
https://www.albert.io/learn/ap-calculus-ab-bc/integrals-and-the-fundamental-theorem-of-calculus/topic-summary
http://tutorial.math.lamar.edu/Classes/CalcI/IntegralsIntro.aspx
https://teacher.desmos.com/activitybuilder/custom/58e23d1f633ca758ac4cd8ba
https://teacher.desmos.com/activitybuilder/custom/58e2f3fdc26a7a60bad5aaf5
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Content Area Unit 

Name 

English Language Arts, Mathematics, Science, Social Studies, World Language, 

Practical and Fine Arts, Business 

Interdisciplinary 

Connections 

Mathematics, Technology, and English Arts, Science 

Core Instructional 

Materials  

including digital 

tools 

Textbooks, Classroom Resources, Digital Tools 

21st Century Themes 

and Skills 
 

 

For information related to the 12 Career Ready Practices follow the links below:  

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf 

 

Personal Financial Literacy 9.1 

http://www.state.nj.us/education/cccs/2014/career/91.pdf  

 

Career Awareness, Exploration, and Preparation 9.2 

http://www.state.nj.us/education/cccs/2014/career/92.pdf  

 

Career and Technical Education 9.3 

http://www.state.nj.us/education/cccs/2014/career/93.pdf  

 

8.1 Educational 

Technology 
 

8.2 Technology 

Education, 

Engineering, Design, 

and Computational 

Thinking - 

Programming 
 

 

 

K-2:  Navigate provided URL’S, Use basic word processing to create and illustrate a 

simple story, Work collaboratively with peers on project, Use digital tools to explore an 

issue and design solution for a problem, Identify how technology improves life, Use 

digital tools to design an approach to solving problems. 

 

3-5:  Peers collaborate to produce text about current events; Understand the 

consequences for inappropriate use of technology and social media, Apply engineering 

designs to data collection and solutions, Understand how technology evolves based on 

need and cultural influences. 

 

6-8: Select appropriate technology and applications to create publication on global topic, 

Use technology and social media responsibly, Employ a wide range of digital resources 

to collect data and form solutions, Identify the forces that come into play for further 

development of technology; apply engineering design process to real world problems. 

 

9-12:  Create and edit multi-page document for public presentation. 

 

 

 

 

 

 

 

http://www.state.nj.us/education/cccs/2014/career/CareerReadyPractices.pdf
http://www.state.nj.us/education/cccs/2014/career/91.pdf
http://www.state.nj.us/education/cccs/2014/career/92.pdf
http://www.state.nj.us/education/cccs/2014/career/93.pdf
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Considerations for classified students: 

 

Classroom Instruction: 

 All instruction for classified students will be guided by the students’ Individualized Education Plan 

(IEP). 

 Regular education teachers will be responsible for differentiating instruction for classified students 

based on the instructional modifications listed in the IEP. 

 In the case of General Education - Supported Instruction (GE-SI) Classes, the special education teacher 

will be responsible for support in modifying the curriculum for the students, informing the class room 

teacher of the modifications, and directing instructional aide(s) to provide support accordingly. 

 Grading will be done collaboratively by the regular and special education teachers.  

 

Modifications: 

 Modifications include but are not limited to: 

Extra time for assignments, modified classwork/homework assignments based on disability, preferential 

seating, study guides, copies of class notes, assistive technology and rewording/repeating or clarifying 

directions.   

 

In-class Assessments: 

 All assessments are to be in line with students’ IEPs.  In-class support teachers should modify tests 

for classified students.  Tests may be given in the regular education classroom or completed with the 

inclusion teacher in another location with additional time. Students may be tested separately 

according to the IEP. 

 Assessment grades may be modified based on a student’s disability and in accordance with their IEP.   

 

Considerations for English Language Learners (ELLs): 

 

Classroom Instruction: 

 Instruction for ESL students will be guided by their WIDA English Language Proficiency level.  

Teachers should receive this level from the ESL teacher assigned to the building. 

 General education teachers will be responsible for differentiating instruction for ELLs with the 

assistance of the ESL teacher that promotes language, literacy and content learning. 

 Sheltered Instruction Observation Protocol (SIOP)  

http://siop.pearson.com/about-siop/  

The following 8 components provide all teachers with lesson planning and instructional strategies that 

support language and learning goals for all students.  This approach to teaching aligns with preparing 

students with college and career ready skills. 

The SIOP Model components:  

1. Lesson Preparation  

2. Building Background  

3. Comprehensible Input   

4. Strategies   

5. Interaction   

6. Practice and Application  

7. Lesson Delivery  

8. Review and Assessment 

http://siop.pearson.com/about-siop/
http://www.youtube.com/v/o5xK5gP_Tbw?version=3&hl=en_US
http://www.youtube.com/v/mTnHonxao70?version=3&hl=en_US
http://www.youtube.com/v/rhYI3w5I0EA?version=3&hl=en_US
http://www.youtube.com/v/GjOrFN6PEDg?version=3&hl=en_US
http://www.youtube.com/v/hUrQr4GBg0g?version=3&hl=en_US
http://www.youtube.com/v/GGFTlmJmdmw?version=3&hl=en_US
http://www.youtube.com/v/sXkCZcPGxwE?version=3&hl=en_US
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 In the case of Content-Based ESL (CBE), the ESL teacher and the general education teacher will be 

responsible for identifying language objectives and additional instructional strategies that improve 

proficiency in English and academic success of ELLs.  Instructional strategies and the necessary 

scaffolds to promote student learning will be shared with the general education teacher for daily lessons 

that are aligned to District Curricula, CCSS, and WIDA Standards.  The general Education teacher and 

ESL teacher will be co-teachers for a pre-determined amount of classroom instruction. 

 Grading will be done collaboratively by the regular and ESL teachers.  

 

Modifications:  The following are possible modifications but are not limited to this list –  

 Direct instruction, small group or pullout, about the contrasting letter sound correspondences, 

syllabication patterns and morphology in English supported with connections to their native language, 

native language text and/or resources, graphic organizers, visuals, sentence starters/ sentence frames, 

cloze activities, modeling, working with a partner, timeline and phrase wall and adapted text (in English) 

or specific sections of the original text, highlighted/bold-faced words within text. 

 Draw pictures instead of writing/speaking.  

 Match drawings with new vocabulary that might correspond. 

 Work in small group or pairs with their English Only (EOs) peers for authentic content language talk and 

grade level modeling. 

 Write simple sentences instead of complex sentences that demonstrates an understanding of academic 

language particular to specific content.  

 Match simple sentences with new vocabulary that might apply to edit sentences. 

 Have students provide examples/explanations of main idea in simple sentences.  Revisions show an 

attempt to improve Language Control by embedding academic content vocabulary and Linguistic 

Complexity by expanding and varying sentence structures and using correct punctuation. 

 Draw pictures instead of writing/speaking about seasonal changes.  Match drawings with new vocabulary 

(adjective word wall, content word walls) that might correspond. 

 Provide multiple opportunities for authentic speech acts to practice language skills and develop English 

fluency. 

 Total Physical Response (TPR) to model critical thinking skills like analyze and synthesize. 

 Study Guides 

 

In Class Assessments: 

 All formative and summative assessments will include modifications that support student’s English 

Proficiency level. ESL teachers will collaborate with regular education teachers to provide appropriate 

differentiation for assessing ELLs. 

 

Considerations for At Risk Students: 

 

 At Risk students are identified by the I&RS committee in each school.  The committee works to 

understand the reasons behind the student’s low performance level in school and to create and 

implement a plan that is carried out by a variety of staff members in the building. 

 Teachers with At Risk students are notified by the I&RS committee and provided with a copy of the 

plan and a timeframe for assessing the growth of the student.  There are academic as well as behavioral 

goals that are listed for the students with recommended strategies unique to each individual. 
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 Classroom teachers are to follow the plan using instructional strategies that will help the student 

improve his/her performance while applying appropriate behavioral strategies consistent with the needs 

of the student. 

 Teachers will report student progress to the I&RS committee within the specified timeframe for the plan. 

 

 

 

Classroom instruction: 

 Teachers will use differentiated instruction for At Risk students as they do for all students in their class.  

The strategies would be guided by the I&RS plan and be consistent with the student’s ability and 

learning modality.  

 

Modifications:  

 Clarify all assignments and place specific timeframes for completion.  Provide student with opportunity 

for one on one time for clarification. 

 Set clear expectations for all assignments, in and outside of class.  Keep expectations within the 

framework of the I&RS plan. 

 Use positive reinforcement for all successes.  Hold student to defined consequences for not completing 

work. 

 Provide time outside the normal class time for completion of work.  Not completing assignments is 

unacceptable, all assignments will be completed. 

 

In Class Assessments: 

 At Risk students should receive any modifications listed in their I&RS plan.  

 If necessary, students should be provided with extended time to complete assessments. 

 

Considerations for Gifted Students: 

 Teachers will use differentiated instruction for Gifted Students as they do for all students in their class. 

 Assignments and assessments can be planned and implemented with input from the student. 

 Gifted students will be provided with the opportunity to demonstrate their knowledge through a variety 

of platforms. 

 Teachers will have the latitude to provide assignments with the individual student’s ability in mind.  

 

 

 


